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! PaGouas mporpamMma NOIJIEKUT €KETOJHON aKTyalu3allid B COCTABE OCHOBHOM NPO(ECCHOHANBHON 00pa3soBaTENLHON MPOrpaMMb
(OIIOII). Ceenennst 06 axryanmusanuu OIIOII BHOcsATCs B mucT aktyanmu3anuu OITOIT.



1. IIEJTM OCBOEHMSI TMCLIUILIMHBI (MOY.JIST)

1.1

O3HaKOMJICHHE C OCHOBHBIMH METOJAMH pacdeTa KeIe3HOZOPOXKHBIX CHCTEM, HX BO3MOYKHOM HCIIOIB30BAHUM IS
peleHus 3aja4 Ha CTaHUMAX. M3ydeHue MeTo/la MMHUTALMOHHOIO MOJAEIHPOBAHHUS OOBEKTOB XKEJIE3HOAOPOKHOTO
Tpancnopta Ha [I9BM, a Takke OCHOB CO3/1aHMs YIPABISIOUIMX IOJCUCTEM Ha TpaHCIOpTe Ha 0a3e MeToxaa
HMHUTaOHHOTO MozenupoBaHus. OcoOblii  aKLeHT Jenaercs Ha NPUMEHEHHE MEeTOJa WMHTAIHOHHOIO
MOJIETIMPOBAHMS IJIsl PELICHHS IPAKTUUECKUX 3a1a4 Ha TPAHCIIOPTE Ha MPUMEPE JKEJIE3HOIOPOXKHOHN CTaHIHY.
3amaun JUCLUIUIMHBL W3YYUTh METOAUKY pa3pabOTKH MaTeMaTHYECKHUX MOJENEH Ui pa3iM4yHbIX KJIACCOB 3ajad,
BCTPEUAIOLINXCS IPH TNPOSKTUPOBAHMM M OKCIUTyaTallMM JKEJIE3HBIX JOPOT, OCBOMTH OCHOBHBIC ITPHUHIUIIBI
WH)XEHEpHOTro aHaln3a OOBEKTOB W IPOLECCOB; IPUBHUTH INPAKTHUYECKWE HABBIKM BIIAJICHUS MaTeMaTHYeCKUMU
MOJICJISIMH, UX COCTAaBJICHHEM, OTJIQJIKOH M ONEPUPOBAHHEM C LIEJIBIO MOJIYYEHUS JaHHBIX O CBOWCTBaX OOBEKTOB U
MIPOLIECCOB, @ TAK)KE OCHOB aHAIM3a KOHCTPYKIMH JKENEe3HBIX JOPOT U UX Y3JIOB.

1.2

IMpu HanmMYMK OOYYAFOLIMXCS U3 YKCIIA JIUI C OTPAHIMYCHHBIMHA BO3MOYKHOCTSIMH 3/10POBbSI, KOTOPBIM HEOOXOAUM
0COOBII MOPSIIOK OCBOCHUS AUCLUILTUHBI (MOIYJIS), TI0 MX YKEJIAHHUIO pa3padaThiBacTCs alalTUPOBAaHHAS K
OrpaHUYCHHSM HX 37I0pOBbs paboyas IporpaMma AUCHUTUTHHBI (MOYJIS).

2. KOMIIETEHIINH OBYYAIOIIETI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA U CITUIIJIMHBI

(MOJLYJIST)

OIIK-1.4 IIpumeHsieT MeTOAbI MATEMATHYECKOT0 AHATU3A U MOJIeTUPOBAHMSA A5 pPelieHNs NPUKJIAIHBIX 32124 B
npogeccuoHATbHOM AeATeIbLHOCTH

Kon v nanmeHoBanme HHIWKaTopa
JOCTHXKCHUA KOMIICTCHIIMHN

OIIK-1.4.1 3HaeT OCHOBHBIC TIOHATHS ¥ METOJIBI MATEMATHYECKOTO aHaIN3a, 00JaCTH MPUMEHUMOCTH METOJIOB MaTEMaTHIECKOTO
MOJIEJTMPOBAHUS

OIIK-1.4.2 YMeeT npuMeHsTh MaTeMaTHIeCKUE METOIBI JUTS OTIPE/ISIICHUS] OCHOBHBIX MTOKa3aTese padoThl TPAHCIIOPTHBIX
CHCTEM, MPUMEHATh UMUTAIMOHHOE MOJICTTUPOBAHHE /JIs1 PEUICHUS MTPAKTUYECKUX 3a/1a4 MPU Pa3BUTHH
UHPPACTPYKTYPBI X TEXHOJIOTHH PaOOTHI TPAHCIIOPTHBIX CUCTEM

OIIK-1.4.3 Brageer MaTeMaTHYeCKHMMU METOIaMU pacueTa OCHOBHBIX TAPaMETPOB PaOOTHI KEJIE3HOJOPOKHBIX TPAHCIIOPTHBIX

CHUCTEM, ONBITOM MATEMATUYCCKOTO MOJACITIMPOBAHUA NJIs1 PCIICHUA NPUKIIAIHBIX 3a1a4 B HpO(l)eCCHOHaHLHOfI
JACATCIBbHOCTHU

OIIK-10.1 PazpabaTbiBaeT MOJeJIH /IJIsl PelIeHUs 3a/1a4 B HAYYHBIX U HHIKEHEPHBIX HCCJIEI0BAHUSIX

Kon v nanmeHoBanme HHIUKaTopa
JOCTHXKCHUA KOMIICTCHIIMHN

OIIK-10.1.1 |3HaeT OCHOBHBIE MOHATHUS U METOABI MATEMATUYECKOTO MOJCIUPOBAHMS B HAYUYHBIX U UH)KEHEPHBIX HCCIIEI0BAHUAX
OIIK-10.1.2  |YMeeT aHaTU3UPOBATh UCXOIHBIC JAHHBIE M ONPEENSTh CTPYKTYPY MOJIENH JUIS PEIICHUS 3a/1a4 B HAYIHBIX U
WH)KEHEPHBIX HCCIICIOBAHIIX
OIIK-10.1.3 |Bmageer ombITOM pacdeTa OCHOBHBIX ITApaMeTPOB PabOTHI KEIIE3HOAOPOIKHBIX TPAHCIIOPTHBIX CHCTEM, Pa3pabOTKH
MoOJIeINIeH U pemIeHNs 3124 B HAyYHBIX U HH)KCHEPHBIX UCCIIETOBAHUAX
3. CTPYKTYPA U COAEP)KAHUME TUCHUIIJIMHBI (MOAYJISI) |
Kon HaumeHnoBaHue pa3iesioB U TeM /BU/I 3aHATHUSI/ Cem | YacoB | B
3aHATHS ecTp dbopm
/ e III1
Kyn
Paznen 1. llpeamer aucuuniuabl «MaTtemMaTuyeckoe MoJeTHPOBAHUE CHCTEM M IPOLECCOBY.
3agauu u comep:kanue TMCHUITUHBL. OcHOBHBbIE MOHATHSA. Posib MaTeMaTHYeCcKOro
MO/IeJIMPOBAHNSA B CHCTEeMaX aBTOMATH3HPOBAHHOI0 NpoeKTHpoBaHus. [IpuHIMIbI
npoexkTUpoBaHus. Buabl odecrnevyeHus: cucTeM aBTOMATU3UPOBAHHOIO POEKTHPOBAHUS
1.1 Hasnauenue, poJib u MECTO MAaTEMATUYECKOTO MOJECIMPOBAHUS B PEILICHUH 3a]a4 MTPOU3BOJICTBA, 2 1 0

PEMOHTA U TEXHUYECKOT'0 00CTYKUBaHUS KeJIe3HbIX nopor. CBs3b ¢ OPYTHUMH TUCIUTLUIAHAMU. /J1/

1.2

OCHOBHBIC TIOHATHS aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS: OOBEKT IPOCKTUPOBAHMS, TIPOCKTHAS | 2 1 0

oriepanys, MPOeKTHas MPOIeaypa, MPOrPaMMHO-METOTNIECKUI KOMIUIEKC,
MPOTPAMMHO-TEXHUIECKUH KOMIUTeKCc. OCHOBHBIE IPHHIUTIBI (IEKOMITO3UIIHNS U HEPAPXHIHOCTb,
MHOTO3TaHOCTb U HTEPALMOHHOCTh, TUIIM3ALMs U YHU(UKALNS) U aCHEKThI (KOHCTPYKTOPCKHUH,
(yHKIIMOHAJIBHBINH M TEXHOJIOTMYECKHI) IPOEKTHPOBaHMs. Busl obecrieuenus cucrem
ABTOMATH3MPOBAHHOT'O NPOEKTHPOBaHus. /J1/




1.3

UlabopaTtophast padota Ne 1. Pa3paboTka 1 ucciieoBaHue MO3JIEMEHTHOM MaTeMaTHYecKoil MoJieH
IMIHAMUYECKOIl CUCTEMBI

1.4

UlabopaTtopHast padora Ne 2. Pa3paboTrka QyHKIMOHAIBHOM CTPYKTYPBI CUCTEMBI
ABTOMATH3MPOBAHHOTO MPOEKTHPOBaHMs. L{esib paboThl: M3y4NTh NPUHLIMUIIBI TPOSKTUPOBAHUS,
CTaIMU M 3TaIbl IPOCKTUPOBAHUS, OCBOUTh METOIUKY IPOEKTHPOBaHMs CTpYKTypbl CAIIP.

Pazgen 2. MaremaTtnueckoe mojaeaupoBanne. OCHOBHbIC NOHATHSA H NMPUHIMIIBI
MoaennpoBanus. CBoiicTBa MaTeMaTH4eCKHX Mo/eneil. MeToanka pa3padoTku
MaTeMaTH4YeCKHX MojieJeii.

2.1

Matematiaeckoe MonenupoBanue. OCHOBHBIE MOHATHSA. KaTeropun MmareMaTH4ecKoro
MOJICIINPOBAHM: MAaTEMaTHUECKUE MOJICITH, METO/IbI, ATOPUTMEL TpeboBaHMs, IPEABABISIEMbIEC K
MaTeMaTHYECKUM MOJEISIM: TOYHOCTb, aA€KBATHOCTh, YHHBEPCATFHOCTh, YKOHOMHYHOCTE. O0Mmas
METOAMKA Pa3pabOTKH MaTeMaTHIeCKuX Mojaeield. OTHOBapHaHTHBIN 1 MHOTOBAapHAHTHBIN aHAIN3.
/I

2.2

CTpyKTypa MaTeMaTuieckoi Mozenu. Meronbl perenns: metox ['aycca, HTeparldOHHbBIA METOT
3etinens. CpaBHUTEIbHAS XapaKTEPUCTHKA METOIOB PEIICHUS MOJIEIEeH CTAaTHIECKOTO COCTOSTHHS.
IIpumepsl mocTpoeHHst MaTEMaTHYECKUX MOJENIEH CTaTUUECKOrO COCTOSIHUSL. Moenn TMHAMUYEeCKUX
curem /JI/

2.3

UlabopaTopHras paboTa Ne 3. Pa3pa®oTka u rcciaeJ0BaHUE MOJICTH JHHAMUYCCKON CUCTEMBI B
[MPOCTPAHCTBE COCTOSIHUI

24

UTabopaTopras pabota Ne 4. Pa3pa®oTka u vcciae[0BaHUE BXOI-BBIXOHOTO OMHMCAHUS TUHAMAYICCKOM]
CHUCTEMBI

Paznen 3. MaremaTu4yeckue MO/IeJIM B 3JIeKTPOTEXHHKE U MeTObI UX pelleHusl.

31

MaremaTHIecKue MOJENHN 3INEKTPOTEXHUUECKUX YCTPOUCTB. CXEMBI 3aMEIIEHHS IIEKTPHIECKUX
1eneil, MarHUTHOTO Mouts, Teruiosoro noms. CocraBneHue AndGepeHNaIbHbIX YPaBHEHUH IS
00MOTOK. AnreOpandecKkre ypaBHEHUSI SJICKTPOMArHUTHBIX CBI3€H MOTOKOCIETIEHHH OOMOTOK €
ToKaMH. B3anmocss3p auddpepeHnnanbHbIX ypaBHEHUI 0OMOTOK M ABMXKEHUs. IHOYKTHBHOCTD 1
B3aUMOMHAYKTHUBHOCT. OCHOBHBIE 3TAIlbl AITOPUTMA PELICHUS CUCTEMBI A depeHInaIbHbIX
YpaBHEHMH B 33a4ax 3JIEKTPOMEXaHUKHU. MeToabl peieHus: Meton Dinepa, Munna, Anamca.
Pasnoctreie metoanl pemenust OJ1Y. 1llabnon unterpuposanms./JI/

3.2

JlabopatopHnas pabota Ne 5. HcciienoBanre MaTeMaTHUECKUX MOJICIICH MOBEICHUS
9JIEKTPOTEXHUYECKUX YCTPOICTB

Pa3nen 4. MareMaTu4yeckue MOJIeJIM B 3a1a4aX MaTeMaTH4YeCKOil (PM3UKHU U METOABI UX
peuienust

5.1

YpaBueHus MmaremaTrueckor pusuku. CTpyKTypa MaTeMaTHUCCKUX MOJICIICH 3a/1a4 MaTeMaTHIeCKON
¢usuku. Knaccuduxanus nudGepeHInansHpIX YpaBHCHHA B YACTHBIX POU3BOIHBIX.
XapakTepucTrKa napaboInIecKuX, TUNepPOOTNIeCKUX, HITHITHICCKUX YPABHEHUH.
Maremaruueckasi MOJIENb TEIUIONPOBOAHOCTH. CTPYKTypa MaTeMAaTHYECKHX MOJIeIeH AMHAMUKA
ynpyrux Tei. HauanbHble 1 rpann4Hble yciioBusi. CeTouHble METOABI petieHus AuddepeHInanbHbIX
YpaBHEHHI B YACTHBIX MTPOU3BOIHBIX. /JI/

Paznen 6. MaTeMaTH4ecKHe MOJIEJH ONTHMH3ANMOHHBIX 327124 U METObI HX pemieHusd

6.1

Beenenue B ontuManbHOE POCKTUPOBaHKE. [IpuMepsl 3a1a4, CBSI3aHHBIX C TOMCKOM HAWIYYIIIETO
BapuaHTa. CTpykTypa MareMaTndeckux mMoneien. [louarus neneBoit pynkunuu. O61acTh BO3MOXKHBIX
peuieHuid. MeToa TMHEHHOTO POTPaMMHPOBAHUS B ONITUMHU3ALIMOHHBIX pelieHusx. Pemenue
TpaHCIIOPTHOH 3amaun. /J1/

6.2

Jlaboparopras padota Ne 6. Pemenne TpancmopTHo# 3aaadu. Llens paboThI: U3YUUTH CTPYKTYPY
MaTeMaTUYeCKON MOJIeNTH ONTUMU3AIIMOHHOMN 3a/1a41, OCBOMTh METOANKY COCTABJICHUSI U allTOPUTM
peLICHUs ONTHMHU3AIMOHHBIX 33Ja4 Ha [TPUMEpe TPAHCIIOPTHOM 3a/1auu.

Pazgen 7. MatemaTnyeckue MoJeJu B 00padoTKe IKCIIEPUMEHTATBHBIX JAHHBIX H METOIbI X
peuienust

71

ATmpoKCUManus ¥ HHTEPHonusa. MeToq HauMEeHbIIHNX KBaapaToB. O0Imee ypaBHEHHE
ANMPOKCHUMHUPYIOIINE MHOTOWICHa. OCHOBHBIC IMOHATHS: CBOOOIHBII YJICH, [Iar anmpOKCUMAIIHHY,
cTerneHb MHOTOWICHA. [IpuMepsl 3a1a4, CBA3aHHBIX ¢ 00PaOOTKOM IKCIICPUMEHTAILHBIX TaHHBIX. /J1/




7.2 JlabopaTopHas paboTta Ne 7. AnnpoKCHUMAIUs IKCIICPUMEHTAIBHBIX JAHHBIX METOJIOM HAMMEHBINUX | 2 2 0
KBaJpaToB. Llens paboThl: H3YYUTh CTPYKTYPY MAaTEMATHYECKOH MOJICITH alllPOKCUMAIIH
IKCICPUMCHTAIBHBIX JaHHBIX U 00JIACTHh UCIOJIB30BAHUS IMOYUYCHHBIX MOJICIICH B IPAKTHKE
MPOCKTHPOBAHUS M IKCIUTYaTaI[MH MOJBUKHOTO, OCBOMTH METO 00paOOTKH IKCIIEPUMEHTAIBHBIX
JaHHbIX. /JIp/
CamocrosiTeIbHasA padoTa 2 | 182,6
PI'P, 3a4er, 5K3aMeH 2 3 0
Hroro 216 0
4. ®OHJI OHEHOYHbIX CPEIACTB
4.1. ®OHA OLIEHOYHBIX CPEICTB MO TEKYLIEMY KOHTPOJIIO
3auuma omuemos no 1abopamopHviM pabomam
4.1. ®oHA OLEHOYHBIX CPEICTB M0 NPOMEKYTOUHOM aTTecTALMHU
®DOoH/T OLIEHOYHBIX CPEJICTB JUIS MPOBEJICHUS IPOMEXKYTOYHOM aTTecTanuu odyuatomuxcs opopmiten kak [Ipunoxenne Nel k
paboueii mporpamMMe AUCIHUILTHHBI
5 YYEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIHEYEHUE JUCHUIIJINHBI MOAYJISA)
5.1. PexoMeHayeMasi JiuTepaTypa
5.1.1. OcHoBHas auTEpaTypa
ABTOpBI, COCTaBUTENHN 3arnaBue WsnarensctBo, ron | Kon-B | D
(8] annec
JI.1 TlomyGesa, H.B. OCHOBBI MaTEMaTHYECKOIO MOJEIUPOBAHUS CUCTEM U IpoueccoB : | Omck : OMI'VIIC, 1 https:/
yuebHOe rIocobue 2019. —95c. /e.lanb
OneKTP| 5ok co
O HHOC m/boo
U31aHu k/129
¢ 153
5.1.2. lononHuTeNbHAs TUTEPATYpa
ABTODBI, COCTABUTENH 3arnaBue W3narensctBo, rog  |Kom-Bo| D
ajpec
J12.1 [Muporosa, 1. H. Teopus ouepeneil : yueOHO-MeTOJUIECKOE ITOCOOUE ExarepunOypr : , 1 |https://
2017. — 84 c. e.lanbo
OIEKTP ok com|
O HHOC book/1
U3MIHA | 9 134(
e
5.2 Un(popmanmoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMble IPH OCYLIeCTBJIEHHH 00Pa30BaTeJLHOI0 Mpouecca no JUCHUIINHe
(Mmony.r0)
5.2.1 IllepeyeHb JULEH3MOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSIEMOr0 NPOrPAMMHOI0 00ecredeHust
53.1.1 Microsoft Office 2010 Professional Plus (ITaket mporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)
53.1.2 Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)
5.3.1.3 Microsoft Windows 10 Professional 64-bit Russian DSP OEI
53.14 Microsoft Windows 7/8.1 Professional
5.3.15 Cepsucsl DUOC OpUIIC
5.3.1.6 AutoCAD
5.3.1.7 WinMashine 2010” (v 10.1),



https://e.lanbook.com/book/129153
https://e.lanbook.com/book/129153
https://e.lanbook.com/book/129153
https://e.lanbook.com/book/129153
https://e.lanbook.com/book/129153
https://e.lanbook.com/book/129153
https://e.lanbook.com/book/121340
https://e.lanbook.com/book/121340
https://e.lanbook.com/book/121340
https://e.lanbook.com/book/121340
https://e.lanbook.com/book/121340

5.3.1.8] KOMIIAC-3D
| 5.2.2 Ilepeuyenb npogeccHOHAIbHBIX 023 JaHHBIX U HHGOPMALIMOHHBIX CIPABOYHBIX CHCTEM
5.3.2.1 CIIC «Koncynbrant Ilmocy
5322 Hayunas snexrponsas 6u6anoreka eLIBRARY.RU
5.3.23 OBC Y4eOHO-MeTOJMUECKOr0 IIEHTPa 10 00pa30BaHUI0 Ha jKele3H010pokHOM TpancnopTe (O YMIL XK/IT)
5324 OBbC uznarenscra "Jlanp"
5325 OBC BOOK.RU
5326 OBC «Opaiit»
6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI (MOAYJIST)
6.1 Ilpu u3yyeHUU JUCHUILIUHBI B opMaTe HENOCPEACTBEHHOI0 B3aUMO/IeiiCTBHSI € IPeNoAaBaTeIsIMH
6.1.1 HanmeHoBaHuUe CrielManbHOTO MOMEIICHHS: TOMEIICHHE Il CAMOCTOSITENBHOM paboThl, UMTaILHBIHN 3al1.
OcHateHHOCTh: pabodee MecTo, KOMIbIoTep (HOyTOYK) ¢ goctynoM K cet «uTepner» u SNOC.
6.1.2 HanMeHoBaHHUe crielMaibHOTO MOMEIICHHS: YueOHas ayAUTOPHS IJIs TIPOBEACHUS MPAKTHYECKHUX 3aHATHH,
IPYNIIOBBIX KOHCYIbTAMN, HHIUBHAYAIbHBIX KOHCYIbTAINH, TEKYIIETO KOHTPOIIS, IPOMEXXYTOYHOM aTTeCTanum,
VYueOHast ayIUTOPUH, OCHAILICHHBIC 000PYIOBaHHEM M TEXHHYSCKHIMHU CpeAcTBaMu oOyuernst. OCHAIIEHHOCTh:
KomrmuiexT yueOHOM Mebenn, HOyTOYK, TPOEKUMOHHOE 000pyA0BaHNe (MYJIbTUMEIUHHBII IPOEKTOP U 9KPaH).
6.2 Ilpyn n3yyeHnu AMCUUIIMHBI B (popMaTe 3J1IeKTPOHHOIr0 00yueHus ¢ ucnosn3osanuem JOT
6.2.1 HeorpanuyenHas BO3MOXHOCTb JocTyma oOydatomerocs k OMOC u3 no60ii Touku, B KOTOPOH UMeeTcst JOCTYI K
nH(OPMALOHHO-TETEKOMMyHUKAIOHHON ceTH "VHTepHeT" (nanee - ceth "MHTEpHET"), KaK HA TEPPUTOPUH
OpraHM3aINy, TaK U BHE €e.
6.2.2 Hoctyn k cucremam BuneokoHpepenucnsazu DMOC (MoOUIbHAS U ICKCTONHASL BEPCHH WIIH )K€ BEO-KIIMEHT).




