MUHHUCTEPCTBO TPAHCITIOPTA POCCUMCKOM ®EJEPALIMU
OEJEPAJIBHOE ATEHTCTBO KEJE3HOJOPOXKHOI'O TPAHCIIOPTA
(denepanbHOE TOCYIaPCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHHUS
CAMAPCKHWH I'OCYJAPCTBEHHBIN YHUBEPCUTET IIYTEM COOBIIIEHU S

®unuan CamI'VIIC B r. CaparoBe

MartemMaTH4eckKoe MOACJIUPOBAHHUEC CUCTEM U IIPOLECCOB

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

CrnenmanbHocTh 23.05.06 CTpoUTENbCTBO HKEJIE3HBIX J0POT, MOCTOB U TPAHCIIOPTHBIX TOHHEJIEH
Hanpagsnennocts (mpoduib) YpaBieHne TEXHUIECKAM COCTOSHHEM JKEJIE3HOIOPOIKHOTO My TH

Kpanudukanus Hnikenep myTeii coo0uenust
®opma 00yueHust O4Has
O6mas TpyaoeMKOCTh 6 3ET

Bugs! kOHTpONIs B cemecTpax:

3a4eThl 7
3a4EThI C OLICHKOM &

Pacnpe)lene}me YacCoB JUCHMIIJINHBI 11O CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 7(4.1) 8 (4.2)

Kypce>) Hroro

Henens 18 16

Bup 3anarui VII PII VI PII VII PII

Jlexiin 18 18 16 16 34 34
IIpakTuueckue 18 18 32 32 50 50
KoHrT. 4. Ha aTrecr. 0,65 065 (0,25 (0,25 [0,9 0,9
Hroro ayn. 36 36 48 48 84 84
Konraktnast pabora [36,65 [36,65 |48,25 (48,25 |84,9 [84,9
Cawm. pabora 71,35 |71,35 [59,75 |59,75 (131,1 |131,1
Hroro 108 108 108 108 216 216




1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

1.1|enbr0 OCBOCHUS TUCHMILUIMHBI «MaremaTndeckoe MOJICIMPOBAHNE CUCTEM H MPOIIECCOBY SIBIIsETCS (DOPMHUPOBAHHE
CHCTEMBI 3HAHUH, YMCHHI U HABBIKOB B 00J1aCTH MaTEMAaTUIECKOTO MOJICITHUPOBAHIS, CBSI3aHHBIX C BHIMIOJIHECHUEM HAyYHBIX
HCCIEeNOBaHUH

OpraHU3allMOHHO-TEXHOJOIMYECKOT0 Xapakrepa. [laHHas qUCHUILTUHA SBIISIeTCs] 6a30BOM JUIsl YCHEITHOTO YCBOCHHS
MaTepHaja LeJIoro psijia IpyTuX AUCLUIIIMH CIeHHaIbHOCTH, IOCKOJIBKY CO3/1aéT MaTEeMaTHUYECKYIO OCHOBY JUISl PELICHHS
SKOHOMMYECKHX U YIIPABJICHYECKUX 33]a4, YTO CIIOCOOCTBYET KOHKYPEHTOCIIOCOOHOCTH CTPOUTEIILHON OpraHnu3aIuHy.

2. MECTO JUCHUIIJIUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Huka (paznen) OIT: |B1.0‘36

3. KOMIIETEHIIMX OBYYAIOIEI'OCs1, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCITUITJINHbBI
MOoAayJist)

OIIK-1 CnocoGeH pelats HHXCHEPHBIC 3312491 B TIPO(ECCHOHATBHOM eSTeIPHOCTH C UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4eCKOTo aHaJIU3a U MOJICITUPOBAHUS

OI1IK-1.4 ITpuMeHsIeT METO/Ibl MATEMAaTHYECKOTO aHaJIM3a U MOACIUPOBAHUS i1 00OCHOBAHHS MPUHATHS PEUICHUH B
npodeccnoHaNbHON AeSITENEHOCTH

B pe3yabTaTe ocBOeHHS TMCHUILTUHEI (MOIYJs1) 00yUYalouiicst 10J1:KeH

3.1|3unaTn:

3.1.1|ocHOBHbIEC TOHATHS IMHEHHOTO U HETMHEIHOTO IPOrpaMMHPOBaHUS;

3.1.2|oCHOBHBIE METO/IbI PEIICHHS ONITUMH3AMOHHBIX 3a/1au.

3.2|Ymerh:

3.2.1|BeIOMpATh METO/ PELICHH 3a/1a4U U PEaIu30BbIBATE COOTBETCTBYIOIIUE AJITOPUTMBI IIPH PEIICHUH NPaKTUYECKHUX 3a/ad;

3.3|Baagern:

331 METOJaMHU PCIICHUA ONTUMHU3AallUOHHBIX 3a/1a4;

3.3.2|MeTogaMu aHaIK3a OJIYYEHHOTO PEICHHUSI.

4. CTPYKTYPA U COIEP)KAHME JUCLATIIMHBI (MOLY.JIST)

Kon HaumenoBanue pa3iesioB U TeM /BH]I 3aHATHSI/ Cemectp / | YacoB | IIpumeuanue
3aHATHA Kypc

Pazgen 1. Paznen 1. Moaesin 1 MeTOABI MATEMAaTHYECKOT'0 MO/ICJIMPOBAHMSA

1.1 MartemaTtuyeckoe MOIETHPOBaHIE KaK HayKa O METO/IaX OTBICKaHUS 7 4
AKCTpPEeMalIbHBIX 3HAYEHUH Ha JOIyCTUMOM MHOXecTBe. O0Iast mocTaHOBKa
JKCTpeMalbHbIX 3a/1a4. [ToHsATHE OnTUMAaJIBHOTO peleHus /JIek/

Paznen 2. Paznen 2. JInneiinoe nporpaMmMupoBaHue

2.1 ITocTaHoBKa 3afa4u JIMHEHHOr0 IporpaMmupoBanus. IIpuMepsl 3anau 7 4
JIMHEHHOT 0 IporpaMMHpoBaHusl. ['eoMeTpudeckuil CMbICH 3a7jauyl IMHEHHOTO
nporpamMMuposanus. Heo0xoaumoe U JOCTaTOYHOE yCIOBUE CYILECTBOBAHUS
ONTHMAIBHOTO pemeHus. /Jlex/

2.2 CHUMILIEKCHBIH METOJT PEIICHHS 3a1a9H TMHEWHOTO IPOTPAMMHPOBAHHUS. 7 4
JIBOMCTBEHHOCTD B JIMHEWHOM MPOTrPAMMUPOBAHHUH.
/Jex/
2.3 I'paduueckuii MeToOA pelIeHus 3a1a4 JIMHEHHOro porpaMmupoBanus. /TIp/ 7 4
24 CHUMILIEKCHBIH METOJT PEIICHHS 3a1a9H JTMHEHHOTO TPOTPaMMUPOBAHHSL. 7 4

Perienue ABOMCTBEHHBIX 3a/1a4 JIMHEWHOTO nporpammupoBanust /TIp/




2.5

TpancnopTHas 3aia4a, ee pa3nudabie Mogudukanuy. [loctpoenne omopHoOTro
miana. PacnpenenutensHbIil MeTo pemeHus. Y cJI0BHE ONTUMAIBHOCTH IIJIaHa
TIEPEBO30K.

3amaua o Ha3HaueHusx. /TIp/

Paznea 3. Paznen 3. Hesunelinoe nporpaMMupoBaHue

3.1

Krnaccuueckas 3amaua HenmmHEHHOTO TporpaMMupoBanusi. OnpeneneHne
¢yskuuu Jlarpamxka. [IpeoOpa3oBanue 3a1auyl yCIOBHOM ONTUMH3ALINH B 3a]1a4y
6e3ycinoBHON onTuMH3ay. CyIecTBOBAaHNAE ONTHMAIBFHOTO PEIICHHSI.
CemtoBas Touka GyHkuu Jlarpanxa u ONTHMaNbHOCTh PEIICHHS 3a1a4l
HEJIMHEWHOTO IPOTrPaMMHUPOBAHUS IIPU YCIOBUH HEOTPULIATEIBHOCTH
YHPaBIAEMbIX IEPEMEHHBIX.

Brinykioe nporpammupoBanue. Teopema Kyna-Takkepa. HeoOxoaumoe u
JIOCTATOYHOE YCJIOBHSI ONITUMATILHOCTH pereHust. /Jlex/

3.2

Pelrenne onTHMU3aNMOHHBIX 331a4. 3a/1a4a 00 ONTHMaIbHOM pa3Mepe
3aKyIaeMoi MapTUH TOBapa. 3amaya MaKCUMH3alUK 00beMa BBIITyCKa
npoayKiuu. Pacmpesenenue 3aka3a Mex 1y AByMs pupmamu. Perierne 3aqa4
npodeccuoHanbHON HarpaBiaeHnoctu /I1p/

Paznea 4. Pazaes 4. CamocTosiTesibHast padoTa

4.1

IIpopabotka nexrmii /Cp/

4.2

IMonroroBka k npakrudeckuM padortam /Cp/

18

4.3

Paz6op mpruemoB perieHust 3a1a4 JMHEHHOTO U HEIMHEHHOTO MPOrpaMMHUPOBAHUS
B 2JIeKTpOHHBIX Tabmumax MS Excel. [ToAroToBka 0T4eTOB MO MPAKTHUECKHM
paboram. /Cp/

44,35

Paznen 5. Pazgen 5. KoHTakTHBIE Yachl HA aTTECTAIMIO

5.1

Brmomnenue PI'P /KA/

04

5.2

3auer /KA/

0,25

Pazgen 6. Paznen 4. lunamuyeckoe NporpaMMHpOBaHHe

6.1

IMpuHimn ontumansHocTH P. Bemmana. OCHOBHBIE 3Tartbl METO/1a
JUHAMUYECKOro mporpaMMmupoBanus. /JIex/

6.2

PerieHne THIOBBIX 337[a4 METOJOM JHHAMUYECKOTO MPOTPAaMMHUPOBaHHUs. 3a1a4a
0 pacmpee’IeHHH HHBECTHIMHI, O 3arpy3Ke TPAHCIIOPTHOTO CPECTBA, O 3aMEHE
o0opynoBaHusi, 0 pacupeaeieHuu pecypcos. /Tlp/

Paznen 7. Pa3nen S. DieMeHTHI TEOPUH UTP

7.1

OcHoBHBbIe NOHATUS. BeckoanunuonHble Urpsl ABYX ULl CUTyaIuu paBHOBECHS B
MaTpHYHbIX Urpax. CHTyaluy paBHOBECHS B CMEIIAHHBIX CTPATETHsIX.
BCCKO&HI/ILII/IOHHI)IC, AHTAarOHUCTUYCCKUEC UI'PBI IBYX JIUII.

MarpuyHas 3aIHCh CTPATEruil UTPOKOB, CUTYalHs paBHOBecHs. CMelIaHHbIe
ctparerud. /JIex/

7.2

Urpsl ¢ mpupogoii. Kpurepuu Banbna, Cesumka, I'ypBuna. Heonpenenennocts B
JNEUCTBHUAX MapTHEPA. Pasmuunble MOAXOBI K OIPENETIECHUIO ONTHMAIbHON
CTpaTeruy OCHOBHOT'O NapTHEpa: MaKCUMMHHBIN kpuTepuil Banbna, kpurepuit
MHHHMaJbHOTO prcka CeBHIKa, BEpPOATHOCTHBIH moaxox I'ypeumna /JIex/

7.3

MarpuuHast 3alIUCh CTpaTETHi UTPOKOB, CUTYyalusl paBHOBecHsl. CMellaHHbIe
CTpaTeruu.

I'paduueckuit MeTox peleHus 3aa41 B CMELIaHHbIX cTpaTerusax. CeeaeHue
MaTPUYHON MTPHI K 3aaue JHHeHHOTo nporpamMupoBanus. /IIp/

7.4

Perienue MaTpUUHBIX UTP B YUCTBIX CTPATETHSIX.
Urpsl ¢ npuponoi. [TpuHsTHE pelieHns B yCIOBHAX HeonpeneaeHHoctu. /I1p/

Pa3nen 8. Paznen 6. MaTtemaTH4ecKne MeTOAbI PelIeHUsI CETEBBIX 32124

8.1

O6acTy IpUMEHEHHs] ¥ OCHOBHEIE ITOHSATHS CETEBOTO IIAHINPOBAHUS U
yIpaBJIeHHUs KOMIUIEKCaMH PadoT.

JleTepMUHUPOBaHHBIE MOJIEIN CETEBOTO IIIAHUPOBAHUS U yrpaBieHus. Peseps
BPEMEHHU B 3aJjaue CETEBOr0 IuIaHKupoBanus. Kpurudeckue coObITHS U
Kputuueckue pabotsl. /Jlex/




8.2 MeToa KpUTHYECKOTO IyTH Il YIPABICHHUS IPOSKTaMH ¢ (PHKCHPOBAHHBIM 8 6
BPEMEHEM BBITIOJHEHHUS PaboT.

VipaBieHHe IPOSKTaMH1 ¢ HEOIIPEICICHHBIM BPEMEHEM BBIIIOJIHEHHUS paboT.
Mp/

8.3 Onrumu3zanus ceTeBoro rpauka o CTOUMOCTHU NpoekTa. ONTUMU3anus 8 6
ceTeBoro rpaduka 1o pacmpeeneHuIo pecypcoB. Pemrenne 3amaa
npodeccronanbHoM HanpaBieHHOCTH /TIp/

Paznen 9. Pazaes 7. CamocTosiTesibHast padoTa

9.1 IMToxroroska k nexnusM /Cp/ 8 8
9.2 IMonroroBka k npakTudeckuM padotam /Cp/ 8 16
9.3 CaMOCTOsITeIbHOE U3YUEHHE JINTEPATYPHI IO BOIPOCAM COCTABJICHHS 8 35,75
MaTeMaTHYECKUX MOeNel 3a/1a4 JMHEHHOT0 U HeJTMHEHHOTro
MPOrpaMMHUPOBaHHSI.

Pa360p npueMoB pelieHns 3a/1a4 JIMHSHHOTO 1 HETMHEHHOTO
MIPOrpaMMHUPOBAHUS B 3JIEKTPOHHBIX Tabnuiax MS Excel /Cp/

Pasnen 10. Pasnen 8. KonTakTHbIE Yachl HA aTTECTAUIO

10.1 3auer ¢ onenkoi /KA/ 8 0,25

5. OHEHOYHBIE MATEPHAJIBI

O1neHOYHBIE MaTepUaIbI 1151 IIPOBEJACHUS MIPOMEXKYTOYHOM aTTeCTalli 00YYarOIIMXCs IPUBECHBI B IPUIOKEHUH K pabodei
IIporpaMMe TUCIUIUINHBI.

DopMBI ¥ BUJIBI TEKYIIETO KOHTPOJIS IO TUCHUIUINHE (MOJIYJIIO), BUIIBI 331aHUH, KPUTEPHH UX OLICHUBAHMUS, pacnpeaeieHue 0aioB o
BUJIaM TEKYILETO KOHTPOJIS pa3pabaThIBAIOTCS IPEToaBaTeNieM AUCIUIUIMHEL C YYETOM €€ CIIeNU(UKA 1 JOBOAATCS J0 CBEICHHUS
0o0yuaromuxcs Ha IepBOM yueOHOM 3aHSITHH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIIACTCS IPENoaBaTeseM TUCIUIUINHBL (MOLyJIs), KaK IMPaBUIIO, ITyTEM IPOBEPKU
MTUCBbMEHHBIX PadOT, MPEyCMOTPEHHBIX PA0OYHMH MTPOrpaMMaMH TUCIUIUIMH B PAMKaX KOHTAKTHOH paboTHI U

CaMOCTOSTENEHON paboThl oOydarommxcs. st GUKCHpOBaHHS Pe3yIbTaTOB TEKYILETO K

SUOC.

6. YHAEBHO-METOANYECKOE H HTHOPOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIUHbBI (MOAY JIS)

6.1. PexomMennyemas quTepatrypa

6.1.1. OcHoBHas IUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc Omn. aapec
TBO. TOII
JI1.1 |Hoswmrkas U. A., MareMaTH4ecKoe mporpaMMupoBanue. JInHeHOe Hosocu6u | https://e.lanbook.com/b
SaiieBa T. C., MporpaMMHUpOBaHue: yuebHoe mocobue pek: 00k/164616
Mactunun A. E. CI'VIIC,
2020

6.1.2. JlonomHuTeBHAS JUTEPATypa

ABTOpBI, COCTaBUTEIIH 3arnaBue Usparense O agpec
TBO, L0l
JI2.1 |Taunomenos I1. U., Marematrdyeckiue MOJIeNH JIMHEHHOTO porpammupoBanwst: |Exarepun6 | https://e.lanbook.com/b
IMuporosa U. H., yueOHOe mocodue ypr, 2019 00k/121390
Ckaukos IT. 1.

6.2 Un¢opManmoHHbIe TeXHOJIOTHH, HCIOJIb3yeMble NPH O0CYIIeCTBJIeHUN 00pa30BaTEJIBLHOI0 Mpoiecca no JUCHUIINHEe
(Moxay.110)

6.2.1 IlepeyeHb JTULEH3HOHHOTO M CBOOOAHO PACTIPOCTPAHIEMOr0 MPOrPAMMHOI0 obecreyeHust

6.2.1.1|Ubuntu

6.2.2 IlepeueHb npogeccHOHAIbHBIX 023 JAHHBIX H HH(OPMALMOHHBLIX CIIPABOYHBIX CHCTEM




6.2.2.1

ZbMATH — camas nonnHas MaTemaTHdeckas 0a3a JaHHBIX, OXBAThIBAIOILAS

6.2.2.2

Marepuansl ¢ koHua 19 sexa. zbMath conepoxut oxoio 4 000 000 1okyMeHTOB, U3

6.2.2.3

6onee 3 000 sxypHano u 170 000 KHUT IO MaTeMaTHKe, CTATHCTUKE, MHPOPMATHKE, a

6.2.2.4

TaK)Ke MAIIMHOCTPOCHHUIO, (hM3HKe, ECTECTBEHHBIM HayKaM H 1p. - zbmath.org

6.2.2.5

Oomepoccuifickuii MaTeMaTH4ecKUi opTai (MHGOpMaluOHHAs CUCTEMA)

6.2.2.6

- http://www.mathnet.ru/

6.2.2.7

Mathcad- cripaBo9YHHUK 10 BBICIIIEH MaTeMaTHKE

6.2.2.8

-http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JUCITUITJIMHBI (MOY JIS1)

7.1

YueOHble ayJUTOPUU IS IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO TUIA, YKOMIUIEKTOBAaHHbIE CIIEIIMAIN3UPOBAHHON MEOENbIO U
TEXHHYECKUMU CPEICTBAMU 00yUYEeHUS: MyJIbTHMEINIHOE 000pYIOBaHHUE IS IPEIOCTaBIeHUS YIeOHOH HHBOPpMauu
60JIBILION ayTUTOPUU W/WIH 3ByKOYCUIUBaOLIee 000pyA0BaHNUE (CTALMOHAPHOE UM IIEPEHOCHOE).

7.2

VueOHbIe ayAUTOPHH ISl IPOBEICHMS 3aHIATHI CEMUHAPCKOTO THUIIA, TPYNIIOBBIX U HHIWBHUIYaJbHBIX KOHCYJIBTAIHIA,
TEKYIIEro KOHTPOJIS M MPOMEXYTOUHOMN aTTeCTalluH, YKOMIUICKTOBAHHbIC CIICIIUATH3UPOBAHHON MEOEIbIO M TEXHUUSCKIMU
cpencTBaMu 00yueHHs: MyJIbTUMEIUITHOE 000pyTIOBaHUE W/UITH 3BYKOYCHIIMBAIOIIee 000pyA0BaHKE (CTAIIMOHAPHOE WITH
HIEPEHOCHOE)

7.3

TomerueHust 17151 CaMOCTOSITENIBHON PabOThI, OCHAIICHHBIE KOMITBIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO TTOIKIFOYCHHS K
cer "MHTepHeT" 1 0OecIieYeHHEeM JOCTYIIA B 3JIEKTPOHHYIO HH)OPMALIOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

7.4

TTomemenust 171 XxpaHeHUs. U NTPOGUIAKTUYECKOT0 00CITYKUBaHUS yueOHOro 000pyA0BaHUS




