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! PaGouas mporpamma MOUIEKMT €KErOJAHONW aKTYyalM3aluH B COCTABE OCHOBHOI IPO(ECCHOHANBHON 00pa3oBaTENLHON MPOrpaMMbI
(OIIOII). Ceenennst 06 axryanmusanuu OIIOII BHOcsATCs B mucT aktyanmu3anuu OITOIT.



1. IIEJTM OCBOEHMSI 1M CLUIIJIMHBI (MOY.JI5T)

1.1

O3HaKOMJICHHE C OCHOBHBIMH METOJAMH pacdeTa KeIe3HOZOPOXKHBIX CHCTEM, HX BO3MOYKHOM HCIIOIB30BAHUM IS
peleHus 3aja4 Ha CTaHUMAX. M3ydeHue MeTo/la MMHUTALMOHHOIO MOJAEIHPOBAHHUS OOBEKTOB KEJIE3HOAOPOKHOTO
Tpancnopta Ha [I9BM, a Takke OCHOB CO3/1aHMs YIPABISIOUIMX IOJCUCTEM Ha TpaHCIOpTe Ha 0a3e MeToaa
HMHUTAMOHHOTO MozenupoBaHus. OcoOblii  aKLeHT Jenaercs Ha NPUMEHEHHE MeEeToJa WMHTAIOHHOIO
MOJIETIMPOBAHMS IJIsl PELICHHS IIPAKTUUECKUX 3a1a4 Ha TPAHCIIOPTE Ha MPUMEPE JKENIe3HOIOPOKHOHN CTaHIHH.
3amaun QUCLUIUIMHBL W3YYUTh METOAUKY Pa3pabOTKH MaTeMaTHYECKHUX MOJENEH Ui pa3iM4yHbIX KJIACCOB 3ajad,
BCTPEUAIOLINXCS NPH TNPOSKTUPOBAHMM M OKCIUTyaTallMM JKEJE3HBIX JOPOT, OCBOMTH OCHOBHBIC ITPUHIIUIIBI
HMH)XEHEpHOTro aHalm3a OOBEKTOB W IPOLECCOB; IPUBHUTH INPAKTHUYECKWE HABBIKM BIIAJICHUS MaTeMaTHYeCKUMU
MOJETSIMH, UX COCTaBJICHUEM, OTIaJKOH W ONEPUPOBAHUEM C LIENbIO MONYYCHUS JaHHBIX O CBOMCTBaxX O0OBEKTOB U
IIPOLIECCOB, a TAKXKE OCHOB aHAJIN3a KOHCTPYKLHUH KeJe3HbIX JOPOT U UX Y3JI0B.

1.2

IMpu HanmMYMK OOYYAFOMIMXCS U3 YKCIIA JIUI C OTPAHIYCHHBIMH BO3MOYKHOCTSIMH 3/10POBbSI, KOTOPBIM HEOOXOAUM
0COOBII MOPSIIOK OCBOCHUS AUCLIUILTUHBI (MOYJIS), TI0 MX YKEJIAHHUIO pa3padaThiBacTCs alalTUPOBAaHHAS K
OrpaHUYCHHSM HX 37I0pOBbs paboyas IporpaMma AUCHUTUTHHBL (MOYIIS).

2. KOMIIETEHIIMHX OBYYAIOIET'OCs, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAaYJIs)

OIIK-1.4 IIpuMeHsieT MeTOAbI MATEMATHYECKOT0 AHATH3Aa M MOJAeTHPOBAHHUS JUISl PelIeHUs MPHUKJIAHBIX 32124 B
npodeccHoHANBHOI JesATeIbHOCTH

KOZ[ 1 HAMMCHOBAHUEC MHAUKATOPA
JOCTHXKCHUA KOMIICTCHIIUN

OIIK-1.4.1 3HaeT OCHOBHBIC TIOHATHS U METOJIbI MATEMAaTHUCCKOTO aHAIIN3a, 00JIACTU PUMCHUMOCTH METOJIOB
MaTeMaTU4eCKOro MOJEINPOBAHUS

OIIK-1.4.2 YMeeT npuMeHSITh MaTEMaTHUECKUE METOIBI ISl ONPECIICHIS OCHOBHBIX MTOKa3aTeel pabOThl TPAHCIOPTHBIX
CHCTEM, IPUMEHATh UMUTALMOHHOE MOJIETMPOBAHUE JIs PEUICHUS IPAKTUYECKUX 3a/1a4 [IPU Pa3BUTHH
HHPPACTPYKTYPHI U TEXHOJIOTHH PAOOTHI TPAHCTIOPTHBIX CHCTEM

OIIK-1.4.3 BirageeT MaTeMaTHYeCKUMH METOJAMH pacdeTa OCHOBHBIX TapaMeTPOB PabOTHI KeJIE3HOAOPOIKHBIX TPAHCTIOPTHBIX

CHUCTEM, OIIBITOM MAaTEMATHYCCKOTO MOJACITIMPOBAHUA NJIA PCINCHUA IPUKIIATHBIX 3a1a4 B HpOd)eCCI/IOHa.HLHOI\/'I
JACATCIBHOCTH

OIIK-10.1 Pazpa6aTbiBaeT MOJeIH AJIS PelieHAs 3a1a4 B HAYYHbBIX H HHKEHEPHBIX HCCIeI0BAHUAX

Konx u HanmeHoBaHME HHAUKaTOpa
JOCTHXKCHUA KOMIICTCHIIMHU

OIIK-10.1.1 |3HaeT OCHOBHBIC MOHATHUS ¥ METOABI MAaTEMATUIECKOTO MOJICIIMPOBAHNS B HAYYIHBIX U UHKCHEPHBIX HCCIICIOBAHUAX
OIIK-10.1.2  [YMmeeT aHanmu3upoBaTh UCXOAHBIE JAHHBIE U ONPEAEIATh CTPYKTYPY MOAEIH JJIsl PELICHUs 3a1a4 B HAYYHbBIX U
UH)KEHEPHBIX UCCIIEIOBAaHUIX
OIIK-10.1.3 |BnageeT omblTOM pacueTa OCHOBHBIX IapaMeTpoOB pabOThI JKEJIE3HOAOPOKHBIX TPAHCIIOPTHBIX CUCTEM, Pa3pabOTKH
MoJieNielt Ui peleHns 3a1a4 B HAyYHbIX U HHKCHEPHBIX UCCIIEA0BaHUSIX
3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAY JIS) |
Kon HaumeHnoBaHue pa3iesioB U TeM /BU/I 3aHATHUSI/ Cem | YacoB | B
3aHATHS ecTp dbopm
/ e III1
Kvn
Paznen 1. llpeamer aucuuniuabl «MaTemMaTuyeckoe MoJeTHPOBAHUE CHCTEM M POLECCOBY.
3agaum u coaepxxanue AMCHUIINHBI. OcHOBHBIE MOHATHA. PoJIb MaTeMaTHYeCcKOT0
MO/IeJIMPOBAHNSA B CHCTEeMaX aBTOMATH3HPOBAHHOI0 NpoeKTHpoBaHus. [IpuHIMIbI
NpoeKTHPOBaHus. Buabl odecneyeHns: cucTeM aBTOMATH3UPOBAHHOTO NMPOEKTHUPOBAHNS
1.1 Haznauenue, poib 1 MECTO MAaTEMaTHYECKOTO MOJICIIMPOBAHMS B PEIICHNH 3a/1a4 IIPOU3BOJICTBRA, 3 4 0
PEMOHTa M TEXHUYECKOTO 00CITY>KMBAaHUS KEJIE3HBIX 10por. CBsi3b ¢ IPYrUMH AUCUMIUIMHAMHU. /J1/
1.2 OCHOBHBIC OHATHS aBTOMAaTH3UPOBAHHOTO MPOSKTUPOBAHHUS: OOBEKT MPOCKTUPOBAHHUS, IPOCKTHAsS | 3 6 0
orepauus, IPoeKTHas IpoLeaypa, IPOrpaMMHO-METOJUUECKUI KOMIUIEKC, IPOrpaMMHO-
TEeXHUYECKUH KomIriekc. OCHOBHBIE NPUHIMTBI (AEKOMITO3ULIUS U HEPAPXHUYHOCTh, MHOT'O3TaITHOCTh
Y UTEPAITMOHHOCTb, TUITU3ANNS U YHU(DHUKAIS) U aCTIEKThI (KOHCTPYKTOPCKHUH, QYHKITMOHATBHBIA U




TEXHOJIOTHYECKHIT) MPOCKTHUPOBaHUs. BHIBI 00ECIIEYCHUS] CHCTEM aBTOMATU3UPOBAHHOTO
npoektupoBanws. /J1/

1.3

UlabopaTtopHast padota Ne 1. Pa3paboTka 1 ucciieioBaHue MO3JIEMEHTHOM MaTeMaTHYeCcKoil MoJieH
IMIHAMUYECKOIl CUCTEMBI

1.4

UlaGoparopras padota Ne 2. Pa3paboTka GpyHKIMOHAILHON CTPYKTYPHI CUCTEMBI
ABTOMATH3MPOBAHHOTO MpOeKTHpOoBaHus. L{esib paboThl: H3y4nTh NPUHIMIIBI TPOSKTUPOBAHUS,
CTaJMu ¥ 3TaIbl MPOCKTUPOBAHUS, OCBOUTh METOJIMKY IPOEKTHpOoBaHus cTpyKTypbl CATIP.

Pa3znen 2. MaTemaTH4ecKoe MoOAeJIMpoOBaHUE. OcHOBHBIE IOHSATHS H NPpUHIMIIBI
MOAeJIUPOBaHUSA. CaoiicTBa MaTeMaTHYeCKHX Mojaeseil. MeToauka pa3pa60TKn
MaTeMaTHYeCKHUX MojeJieil.

21

MaremaTtndeckoe MOACINPOBAHUC. OCHOBHBIE ITOHSATHS. KaTeFOpI/II/I MaTeMaTH4YCCKOIO
MOACIUPOBAHUA: MATEMATUICCKHUE MOACTIN, METO/bI, aJITOPUTMBI. Tpe6OBaHI/I$[, MMPEABABIISICMBIC K
MAaTEMATHYCCKUM MOICIAM: TOYHOCTDh, AA€CKBATHOCTH, YHUBCPCAIIbHOCTH, DKOHOMHUYHOCTB. O6H_[a$[
MCTOAHKA pa3pa60TKn MaAaTCMaTUYCCKHUX Moueneﬁ. OILHOBapI/IaHTHLIﬁ nu MHOI‘OBapI/IaHTHHﬁ aHaJIu3.
11/

2.2

CrpyKTypa MaTeMaTuueckoil Moaesu. MeTo bl penieHus: MeTo [aycca, nTepaiuoHHbIH METO
3eiiens. CpaBHUTEIbHAS XapAKTEPUCTUKA METOJIOB PEIICHUS MOJIEIICH CTATHYECKOTO COCTOSIHUSL.
[Ipumepsl TOCTPOCHUSI MATEMATHYECKUX MOJIENIEH CTATHUECKOTO COCTOsTHMS. Moienu
IUHAMHAYECKHUX cuTeM /J1/

2.3

UTabopaTopHras paboTa Ne 3. Pa3pa®oTka u rcciaeoBaHUE MOJICTH JHHAMUYCCKON CUCTEMBI B
[MPOCTPAHCTBE COCTOSIHUI

2.4

UlaGoparopras pabota Ne 4. Pa3paboTka 1 ucciieJoBaHe BXOI-BBIXOHOTO ONUCAHUS JTHHAMHYECKOH]
CHCTEMBI

Paznen 3. MaTemaTu4ecKkne MojIeJid B IJIEKTPOTEXHUKE U METO/AbI UX PCIICHUSA.

31

MaremaTHIecKue MO 3INEKTPOTEXHUUECKUX YCTPOUCTB. CXEMBI 3aMEIIEHHS IIEKTPHIECKUX
1eneil, MarHUTHOTO Mo, Teruosoro noms. CocraBneHue AndGepeHNanbHbIX YPaBHEHUH IS
00MOTOK. AnreOpanyeckre ypaBHEHUsI DJICKTPOMArHUTHBIX CBsI3eH OTOKOCHETUIEHHH OOMOTOK €
ToKaMH. B3aumocBs3b au¢dpepeHnnanbHbIX ypaBHEHUI 00MOTOK ¥ ABHXKEHUsI. IHIYKTHBHOCTD 1
B3aUMOMHAYKTHBHOCTb. OCHOBHBIE JTallbl AJITOPUTMA PELICHUS cucTeMbl JuddepeHmansHbIX
YpaBHEHMH B 331a4ax 3JIEKTPOMEXaHUKHU. MeToabl penieHus: Mmeton Diepa, Munna, Anamca.
Pasnoctreie metoanl pemenust OJ1Y. 1llabnon unTerpuposanms./J1/
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3.2

Jlabopatopnas padota Ne 5. HcciienoBaHre MaTeMaTHUECKUX MOJICIICH MOBEICHUS
9JIEKTPOTEXHUYECKUX YCTPOICTB

Paznen 4. MaTeMaTH4ecKHe MOJEIH B 321a4aX MATEMATHYECKOI (l)ﬂ3PlKPl H METOIbI UX
pemicHus

5.1

VYpaBHeHus mareMarndeckont pu3uku. CTpykTypa MaTeMaTHUIECKUX MOJIENICH 3a1aq
MaTemaTrueckoi ¢pusnku. Knaccupukanus auddepeHnnanbHbIX YpaBHEHHH B 4aCTHBIX
MIPOM3BOIHBIX. XapaKTEPUCTHKA MapadOIHMIECKIX, THIEPOOINIECKIX, JIUTHNITHISCKAX YPAaBHEHHUH.
MaTtemaTnueckasi MOAETb TEIUIONPOBOAHOCTH. CTPYKTypa MaTeMaTHYECKUX MOJENCH TMHAMUKA
ynpyrux Ten. HauanpHable n rpanndHble yenoBrus. CeTOYHbIE METOIBI perIeHus TuddepeHIrnaIbHbIX
YpaBHCHHI B YaCTHBIX IPOU3BOIHBIX. /JI/
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Pa3ngen 6. MaTtemaTnueckne MOAEIN ONTHMHU3AIHOHHBIX 321249 M METObI HX pemeHust

6.1

BBezenue B onTuMaibHOE NPOSKTUpOBaHKe. [IpuMepsl 3a/1a4, CBSI3aHHBIX C TOMCKOM HAMIIY4IIEro
BapuaHTa. CTpyKTypa MareMaTuieckux Mojaeneil. [Tonsatus neneBoit pynkmmn. O61acTh
BO3MOJXKHBIX peleHnid. MeTo/| IMHEIHOTO TPOrpaMMUPOBAHUSI B ONTUMHU3ALMOHHBIX PEILICHUSX.
Pemenue TpancnopTHo# 3anaun. /JI/

6.2

Jlaboparopuas padota Ne 6. Pemenne TpancmopTHo# 3agadu. Llems paboThI: U3YUUTH CTPYKTYPY
MaTeMaTUYeCKON MOJIeSTH ONTUMU3AIIMOHHON 3a/1a41, OCBOMTh METOANKY COCTABJICHUSI U allTOPUTM
pelIeHUs ONTUMU3AIMOHHBIX 33]]a4 Ha IPUMEPE TPAHCTIOPTHON 3a/1a4H.

Pazgen 7. MaTemaTn4ueckue MoJeJH B 00pad0TKe IKCIIEPHUMEHTATBHBIX JaHHBIX H MeTOIbI HX

pemienust




7.1 ATNmnpoKCUMaIus ¥ UHTEPHOJSIUsA. MeTo] HAMMEHBIIHNX KBaapaToB. O0Iee ypaBHECHHE 4 8 0
aNMpPOKCUMHUPYIOIMKE MHOTOUIeHa. OCHOBHBIC MOHATHS: CBOOOHBIN WIEH, IIar anpoKCHMAIINHY,
CTeTIeHh MHOTOWICHA. [IpuMepsl 3a71a4, CBI3aHHBIX ¢ 00pabOTKOM dKCIIEpUMEHTABLHBIX JaHHBIX. /JI/
7.2 Jlaboparopras padoTta Ne 7. AMpOKCHMAIIHS SKCIIEPUMEHTAILHBIX TaHHBIX METOJIOM HaUMEHbIINX | 4 6 0
KBagpaToB. Llems paboThl: M3YUUTh CTPYKTYPY MaTeMaTHIECKOI MOJIEIH allpOKCHMAITIH
SKCIEPUMEHTAIBHBIX JaHHBIX U 00JIACTH NCIOIH30BAaHMUS ITOTYIECHHBIX MOJIENICH B IPAKTHKE
MPOEKTUPOBAHUS M IKCIUTyaTaI[lH MOJBIXKHOTO, OCBOUTH METO 00paOOTKH IKCTIEPIMEHTAIBHBIX
JaHHBIX. /JIp/
Pasznen 8
8.1 IloAroToBKa K JIGKIIMOHHBIM 3aHITHIM 3.4 36 0
8.2 [ToaroroBka k y:abopaTopHbIM paboTam 3.4 36 0
8.3 IoAroToBKa K 3a4eTy 3 117,35 0
Hroro 216 0
4. ®OHJ OOEHOYHBIX CPEJICTB
4.1. ®oH/ OLIEHOYHBIX CPEICTB MO0 TeKYLeMYy KOHTPOJIIO
3auuma omuemos no 1abopamopHuiM pabomam
4.1. ®oHA OLICHOYHBIX CPE/CTB 110 IIPOMEKYTOYHOI aTTecTallui
DOHJT OLICHOYHBIX CPENICTB AJIsl IPOBEACHHS IIPOMEKYTOUHO aTTecTaluu odydaromuxcs opopmireH kak [Ipunoxenne Nel k
paboueii mporpamMme TUCHUIIIAHBI
5 YAEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAYJIS)
5.1. PexoMennyemas qutepatypa
5.1.1. OcHoBHas JuTEepaTypa
ABTODBI, COCTaBUTENU 3arnaBue WzparensctBo, Ton | Kon- | D
BO Annec
JI1.1 Tony6Gesa, H.B. OCHOBBI MATEMaTHYECKOTO MOJICIMPOBAHKS CUCTEM U nporieccoB : | Omck : OMI'VIIC, 1 https:/
yaebHOe rocodne 2019.—95c. /e.lanb
OneKTP | ook co
0 HHOE [ 1) /b oo
U3aaHu k/129
¢ 153
5.1.2. lononHUTENbHAs IUTEPATYpa
ABTODPBI, COCTaBUTENIN 3arnaBue M3parensctBo, rog  |Kon-Bo| D
anpec
J12.1 TTuporosa, 1. H. Teopust ouepeneil : yaeOGHO-MeTOqUIECKOE ITOCOOHE ExarepunOypr : , 1 |https://
2017. — 84 c. e.lanbo
OMEKTP |0k com
O HHOC book/1
W3JIAHH | ]340
e
5.2 NudopmManuoHHbIE TEXHOJIOTHH, HCTOJIb3yeMble IPH OCYIIeCTBJIEHHH 00Pa30BaTeIbHOTO MPOLecca Mo AUCHHILTHHE
(MoayJtio)
5.2.1 IlepeyeHb JIMLIEH3HOHHOTO ¥ CBOOOHO PACIIPOCTPAHSIEMOr0 IPOrPAMMHOIO 00ecreyeHust
5.3.1.1 Microsoft Office 2010 Professional Plus (ITaket mporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote,

Publisher)



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

53.1.2 Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint, Outlook, OneNote, Publisher)
53.13 Microsoft Windows 10 Professional 64-bit Russian DSP OEI
53.14 Microsoft Windows 7/8.1 Professional
5.3.1.5 Cepsucst JUOC OpUIIC
5.3.1.6 AutoCAD
5.3.1.7 WinMashine 2010” (v 10.1),
5.3.1.8 KOMIIAC-3D
5.2.2 IlepeueHb npodeccHOHANBLHBIX 023 JaHHBIX H MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM
5321 CIIC «Koncynbrant Ilmocy
5322 Hayunas snexrponsas 6u6anoreka eLIBRARY.RU
5323 OBbC Y4eOHO-MeToJUEeCKOro IIEHTPa 110 00pa30BaHUIO Ha )Kene3Ho10pokHOM TpancnopTe (Ob YMIL XK/T)
5324 OBbC uznarenscra "Jlanp"
53.2.5 OBC BOOK.RU
53.2.6 OBC «Opaiit»
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITIJIMHBI (MOAYJIST)
6.1 Ilpu U3y4eHHUH JMCHUILIMHBI B OpMAaTe HEOCPeACTBEHHOI0 B3aMO/IeliCTBH ¢ PenojaBaTe/IiMi
6.1.1 HanMeHOBaHHE CIIEIMATBHOTO TOMELICHHS: TIOMEIICHHE [l CAMOCTOSITEIIbHOM paboThl, UuTambHBIN 3aJ1.
OcHalleHHOCTh: pabodee MecTo, KOMIbIOTEp (HOyTOYK) ¢ goctynoM K cet «MHTepner» u SUOC.
6.1.2 HanMeHOBaHHE CIICIMATBHOTO MOMELICHHS: yIeOHas ayJUTOPHS JUTS POBEICHHUS MPAKTUUCSCKHUX 3aHITHIH,
IPYNIOBBIX KOHCYIbTAMN, HHIUBHIYAIBHBIX KOHCYJIBTAINHN, TEKYIIETO KOHTPOJIS, TPOMEKYTOYHOH aTTeCTalluH,
VYuebHast ayAUTOPHH, OCHAILLIEHHBIE 000pYJOBaHHEM M TEXHUYECKUMH CpeAcTBaMU 00ydeHus. OCHAIIEHHOCTb!
KomrutexT yueOHOM Mebenn, HOyTOYK, TPOEKIMOHHOE 000pyA0BaHKe (MYJIbTUMEIUHHBII IPOEKTOP U 9KPaH).
6.2 Ilpu n3yyeHuH JMCUUIIUHLI B (popMaTe 31eKTPOHHOI0 00ydyeHus ¢ ucnoJjb3oBanuem JOT
6.2.1 HeorpanuyenHas BO3MOXHOCTb JocTyma oOydatomerocsa k OMOC u3 no60ii Touku, B KOTOPOH UMeeTcst JOCTYIL K
MH(POPMALMOHHO-TEJIeKOMMYHHUKaMOHHOM cetn "VHTepHet" (nanee - cets "MHTEpHET"), KaK HAa TEPPUTOPUN
OpraHM3aINy, TaK U BHE €.
6.2.2 Hocryn k cuctemam BuneokoHpepenicnsazu DMOC (MoOUIbHAS U ICKCTONHASL BEPCHH WIIH )K€ BEO-KIIMEHT).




