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JK3aMeHbI 4

3a4eTsl 4
Pacnpenesienne 4acoB AMCHUATLUIMHBI TI0 KypcaMm
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Bup 3anaruit v PII Hroro
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Hroro 216 |216 |216 |216




IIporpammy cocraBun(u):

x.m.H., Ooyenm, Usanuun C.IFO.

Pabouas mporpamMma JUCHUTUIHHBL
MaremaTH4eckoe MOIETHPOBAHHE CHCTEM U MPOLECCOB

paspaborana B cootBercTBun ¢ ®I'OC BO:

DenepanbHbI TOCYIapCTBEHHBIN 00pa3oBaTeIbHBINA CTAHAAPT BBICIIEr0 00pa30BaHUs - CHELUANUTET 10 crenuansHocT 23.05.04
DKCIuTyaTanus JKeNe3HbIX Jopor (mpuka3 MunoopHayku Poccnu ot 27.03.2018 . Ne 216)

COCTaBJIcHa HAa OCHOBaHUM y4eOHoTo miaHa: 23.05.04-23-5-0XK]1.plz.plx
CrernanbHOCTh 23.05.04 DKemmyartariust xkeae3Hbix jopor HanpasneHHOCTD (Mpoduiib) MarucTpanbHbIid TPAaHCTIOPT

Pabouas nmporpamma o00peHa Ha 3aceaHun Kadeapol

YupasJiieHue 3KCIJIyaTallMOHHO PadoToi

3aB. xkadenpoit a.T.H Mocksuues O.B.



1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

2. MECTO JUCHUAIIIMHBI MOAYJIsA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOTI'PAMMBI

ucn (pazzmen) OIT: | B1.0.26

3. KOMIETEHI[UY OB YYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJILbTATE OCBOEHUS JUCLIATIINHBI
(MOJIYJIST)

OIIK-1 Crioco6eH perrats WHXESHEPHBIC 3212491 B IPOPECCHOHATLHON IS TETFHOCTH C HCIIOJIh30BAHUEM METO/IOB €CTECTBEHHBIX
HAyK, MATEMATHYECKOTO aHaIN3a 1 MOICIUPOBAHUS

OIIK-1.4 TlpumeHsieT METOIbl MATEMAaTHYECKOTO aHAIM3a U MOJICIIMPOBAHMS IS pEIIEHUS TIPUKIIaJHbIX 3a/1a4 B
PO eCCHOHANBHON AeATEIbHOCTH

OIIK-10 CriocobeH hopMynmupoBaTh U pelIaTh HAYIHO-TEXHUIECKHE 33724 B 00J1aCTH CBOCH TPOPECCHOHATLHON IeATSITLHOCTH

OIIK-10.1 Pa3pabaTsiBacT MOJEIH IS PELICHHS 33/1a4 B HAYIHBIX M MHXKCHEPHBIX HCCICIOBAaHUAX

17.026. IIpodeccnonanbuplii cranaapt ""CIHIEIIUAJIMCT 11O OITIEPATHUBHO-JUCIIETYEPCKOMY YIIPABJIEHUIO
KEJE3HOAOPOXHBIMHU IIEPEBO3KAMM", yrBepakaEéHHbINH NpUKa3oM MHUHHCTEPCTBA TPY/AA M COLUAIBLHOM 3aLUThI
Poccuiicko @enepanuu ot 3 nexadpst 2015 r. N 9811 (3apeructpupoBan MunncrepcTsoM octunun Poccniickoii @enepanun
31 nexadps 2015 r., perucrpanuonuslii N 40448)

OITK-10. A. Opranusaiyst JBHKSHUS TI0€37I0B U KOHTPOJIb BBHITIOIHEHHUS IKCILTYyaTaAllMOHHONW paboThI Ha 00CTY)KHBAEMOM
JTUCTICTYEPCKOM yJacTKe

B pe3syabTare ocBOeHHS JMCHUILIHHBI (MOAYJIs1) 00y4YalOmuiics A0JKeH

3.1 |3uars:

3.1.1 | IlpuHIMIBI MAaTEMAaTUYECKOTO aHAIN3a U MOieTpoBaHusl. OCHOBHBIE JOKYMEHTHI IO OpraHU3aluH 3KCIUTyaTallHOHHON
PpaboTHI JKeNIe3HOJOPOIKHOTO TPAHCHIOPTA.

3.2 | YmeTh:

3.2.1 | Ucriomp30BaTh (DM3UKO-MaTEMAaTHUCCKUH ammapaT i pa3paObOoTKU MPOCTEIX MAaTEMAaTHUECKIX MOJICIICH SBICHHUH,
IIPOLIECCOB U 0OBEKTOB MPH 33JaHHBIX JOMYIICHUSIX U OTpaHUYEHUAX. MICIONb30BaTh MaTEMaTHIECKAE METO B IS
OIMCAHMUS U aHAJIN3a TEXHUYECKUX CUCTEM M YCTPOMCTB, a TAKKe JUIsl PEIICHUS] MHXKEHEPHBIX 331a4 B PO ecCHOHAIbHON
JESTEIbHOCTH.

3.3 | Baagers:

3.3.1 | HaBbikamu npoBeneHus 0030pa, OMMCAHUS U aHAIM3a MATEMAaTHYECKHX MTPOLIECCOB B CUCTEMaX, METOJAMH U CPEeICTBAMH
o0ecIeyeHus IKCIITYaTalHOHHOM paboThI XKENe3HOJOPOKHOTO TPAHCIIOPTA.

4. CTPYKTYPA 1 COAEP KAHME TUCIUIIIMHBI (MO A YJIS)

Kon HanmeHoBaHue pa3jesioB U TeM /BUJ 3aHATHUS/ Cemectp | Yacos | IIpumeuanue
3aHATHSA / Kype

Pa3nen 1. MeTtoabl MaTeMaTHYECKOI0 MOA€CJIUPOBAHUSA

1.1 MeToabl MATEMAaTHYECKOTO MOJeTpoBanus. /JIex/ 4 2

1.2 3HaKOMCTBO C IPOTPaMMHBEIM 00eCIIedeHHeM . XapaKTepHUCTHKa IPOTPaMMHOTO 4 2
obecnieuenus. MzydeHne npueMoB pabOThI € MporpaMMoil «MaTtemaTuieckast
MOJIeNIb PabOThI COPTHPOBOYHOM CTaHIIUmY. /J1ab/

1.3 O1icHKa BIMSHUS 3arPy3Kd dJIeMEHTa U KO PUIIMEHTa BapUaIlii HHTEPBAJIOB, 4 2
BXOAAIINX Ha OOCITy’>KMBaHHE ITOE3/10B, HA IIPOCTOH BarOHOB B 0XKUIAHUN
BBINTOJTHEHHS TEXHOJIOTUYECKUX omnepanuii. /J1a6/

1.4 OreHka 5KOHOMUYeCKOH (P PEeKTUBHOCTH NPOBEACHUS TEXHOIOTUIECKHX 4 2
MEpPOTIPUATHI IO COBEPILICHCTBOBAHHUIO PAOOTHI JKEIIE3HOA0POXKHOM CTaHIINN
pu pocte noesaomnoroxa. /Ip/

Pazgen 2. IlpuMeHeHre MaTeMaTH4eCKOro MOJACIHPOBAHUS HA
JKeJIe3HOI0PO2KHOM TPAaHCIopTe

2.1 OCHOBHBIE TT0JIOKEHHS TEOPUU MAacCOBOTO oOcyxuBanus. /Jlex/ 4 2

2.2 3aBHCUMOCTH JIISI OTIPEAEITCHHS OXKUIAHNS BBITOTHEHHS TEXHOJIOTHUECKIX 4 2
oreparmii. /JIex/

23 Meroauka pacuera MpHUBEICHHBIX TOJIOBBIX 3aTpat. /JIex/ 4 2

2.4 OneHKa BIMSHUSA 3arpy3KH JIEMEHTa Ha ITPOCTOH BaroHa B 0KUJaHUU 4 2

BBITIOJTHEHUSI TEXHOJOTHIecKoi omepanuu. /TTp/

2.5 OreHKa S5KOHOMHYECKOH 3((EKTHBHOCTH IIPOBEICHNS TEXHOJIOTHUECKIX 4 2
MEpPOTPHATHII IO COBEPILIEHCTBOBAHHUIO PAOOTHI JKEJIE3HOA0POKHOI CTaHIIMN
MpH craje noesaomnotoka. /I1p/




2.6 Pacuer MexonepaiioHHbIX IIPOCTOEB BaroHOB Ha craHiuu. /I1p/ 2
Paznen 3. CamocTosiTesibHast padoTa

3.1 IMoaroToBka k nexmusm /Cp/ 8

3.2 IToaroToBKa K mpakTHYECKUM 3aHATHAM /Cp/ 8

33 IMoaroToBka k madopatopHbM 3aHsTHIM /Cp/ 4

34 Ioaroroska k 3auety /Cp/ 8,7

3.5 BrimosHenue pacuetHo-rpadudeckoi padotsl. /Cp/ 17,6

3.6 OTtamnsl MaTeMaTHIecKoro MoaenupoBanus /Cp/ 12

3.7 OO11He TOHATHS 0 MaTeMaTHIeCKOM MojeaupoBannu /Cp/ 12

3.8 Marematideckie Moenu 1 ux Buabl. Kimaccudukanms moneneit. /Cp/ 12

39 Mertoab! pa3pabOTKu MaTeMaTHYECKUX Moeeld. MeTo bl HCClleI0BaHUS 12
MaTeMaTH4ecKux mozenei. /Cp/

3.10 OCHOBHBIE NTOHSTHUS U IPUHIUIIBI B MATEMAaTHYECKOM MOAEIUPOBAHUM, 12
MOJIeTTMpOBaHNe Kak HaydHBbIH mpueM. /Cp/

3.11 Mertoauka pacdeTa rof0BbIX dKCILTyaTallUOHHBIX PACX0J0B, CBSI3aHHBIX C 12
¢ynxuronupoBanuemM cranuuu /Cp/

3.12 TexXHUKO-9KOHOMHUUECKHUE PACUETHI 110 OLEHKE IIPOBOAMMBIX Ha CTAHLIUH 12
MEpOIIPUATHH 10 COBEPIICHCTBOBAHHMIO e paboThl /Cp/

3.13 MaremaTHueckue 3aBUCHMOCTH ISl OTIPEIEICHUS OKUAAHHSI BHITIOTHEHHS 12
TeXHOJIoTHYeCKuX onepauuit. /Cp/

3.14 €XHUYECKHUE U TEXHOJOTMYECKUE MEPOIIPUATHS 10 COBEPLIECHCTBOBAHUIO 12
IKCILTYaTalHOHHOM PabOThI, MPOBOIUMBIC Ha JKEJIC3HOIOPOKHOM TPAHCIIOPTE
TIPU POCTE M CIajie moe3aonoToka. /Cp/

3.15 MaremaTidgeckoe OIMCaHne CTPYKTYPHOI CXeMbI COPTHPOBOYHOH cranim. /Cp/ 12

3.16 Hnadopmannonnsie Texaosnoruu. /Cp/ 12

3.17 MaTteMaTHueCKue MOJICH B HAYYHbBIX HccieaoBanusx. /Cp/ 4,3
Pasnen 4. KonTakTHbIe Yachl Ha aTTecTAllUI0

4.1 PI'P /KA/ 0,4

42 Ox3amen /K3/ 2,6

5. OHEHOYHBIE MATEPHAJIbI

OneHOYHBIC MaTcpuaIbl U1 MMPOBCACHUSA HpOMC)KyTO‘IHOfI aTTeCTaliuu O6y‘Ia}0H.II/IXC$[ NOPUBCACHBI B IIPHUIIOKCHUHN K

paboueii mporpaMme AUCIUILITHHEL.

@DOpMBI U BHIBI TEKYIIET0 KOHTPOIS MO AUCUUILINHE (MOIYNIIO), BUIBI 3aJJaHUH, KPUTEPHH UX OI[CHUBAHUS,
pacnpezenenue 6auioB 110 BHJaM TEKYIEro KOHTPOJIS pa3padaThIBAIOTCS IPENoAaBaTeIeM AUCIUIUINHEL C YUETOM €€ CHEeU(UKN 1
JIOBOJIATCS IO CBEACHHS 0OYJarOIMXCs Ha IIEPBOM YIEOHOM 3aHSATHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISCTCS MIPENoAaBaTeNeM AUCIUILINHGI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanneM SNOC unu myreM NpoBEepKH MUCbMEHHBIX padoT, MPEIYCMOTPEHHBIX pabounMH MpOrpaMMaMy TUCLUIUIMH B
paMKax KOHTAKTHOH pabOThI M CAMOCTOSATENBHOH paboTh! oOydaromuxcs. s pukcHpoBaHUS pe3yabTaToOB TEKYIETO KOHTPOIIS

MoskeT ucnoab3oBaThest DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUITIJIMHBI (MO YJISA)

6.1. Pexomenayemas Jiureparypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpBIL, COCTaBUTENN 3arnaBue Wsnatensc Om. agpec
TBO, TOJ[
JI1.1 |Kpemep H. 111, ITyrko | MccnemoBanue oneparyii B 3KOHOMHUKe: Y UeOHUK 71 BY30B Mocksa: | https://urait.ru/bcode/46
b. A, Tpummu U. M., IOpaiir,
®puaman M. H. 2020

6.1.2. JlonosiHuTEIbHAS JIUTEPATYpPA

ABTOpLI, COCTaBUTECIIU 3arnaBue Wznarensc C)8 azapec
TBO, I'OJL

JI2.1 |Tomybesa H. B. MateMaTHIeCKoe MOISITUPOBAHUE CHCTEM U TPOIIECCOB: CaHkT- http://e.lanbook.com/bogq

ydaeOHOe mocodue [etepOyp
r: JlaHp,
2016

6.2 UndopmanoHHbIe TEXHOI0THH, HCIIO/Ib3yeMble IIPH OCYIIECTBJICHHH 00pa30BaTe/IbHOI0 NPOLECcca N0 JUCHHILIHHE
(Mony.110)

6.2.1 IlepeyeHb JIMIIEH3UOHHOI0 H CBOOOJHO PACIIPOCTPAHEMOI0 NPOrPAMMHOI0 o0ecneyeHust

6.2.1.1 | Microsoft Office

6.2.2 Iepeuennb npodreccHOHATBLHBIX 623 JAHHBIX 1 WH()OPMALMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | baza JJauneix ACITVXKT

6.2.2.2 | OtxpsIThle NaHHBIE Pocikennopa

6.2.2.3 | http://www.roszeldor.ru/opendata

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MO YJIA)

7.

—_—

VYueOHbIe ayJUTOPUH JUTS IPOBEACHNUS 3aHATHH JICKIIMOHHOTO THUIIA, YKOMIUICKTOBaHHBIE CIICHAIN3HPOBAHHOM MeOeIIbIO
1 TEXHHYECKIMH CPEACTBAMH 00yUeHNS: MyIbTHMEIMIHOE 000pyIOBaHHUE AL IPEIOCTABICHNUS yaeOHOH HHpOpMaIn
00JIBIIION ayJUTOPHHU H/UIHN 3BYKOYCHIIHBAIOIIEe 000pyI0oBaHHUE (CTAHOHAPHOE WIIH IEPEHOCHOE).

7.2 | YueOHBIe ayqUTOPHH U IPOBEACHNS 3aHATHIH CEMHHAPCKOTO THIIA, TPYIIIOBBIX ¥ HHINBHUIYaIbHBIX KOHCYIbTAINH,
TEKYIIEro KOHTPOJIIS U IPOMEXKYTOYHOM aTTecTalluy, YKOMIIIEKTOBaHHbIE CHEUATH3UPOBAHHON MeOEeNbIo U
TEXHUYECKHMH CPEACTBAMH 00yUCHUS: MyJIbTUMEANHHOE 000pyI0BaHNE U/HiIN 3ByKOYCHIIMBAIOIIee 000pyI0BaHIE
(cTanmoHapHOE MM IEPEHOCHOE)

7.3 HOMGU.ICHI/ISI JUJIsL CaMOCTOSITCILHOM pa6OTH, OCHAlICHHBIC KOMHBIOTepHOI:I TEXHUKOU C BO3MOXKHOCTBIO IIOAKITKOYCHUSA K
cet "MHTEepHET" M 0OECIIeueHNEeM HOCTYIIA B AIEKTPOHHYIO HH()OPMAMOHHO-00pa30BaTEIBHYIO Cpely YHHBEPCHTETA.

7.4 | [TomemneHus A1t XpaHEHHUS ¥ MPO(HUITAKTHYECKOTO 0OCITY)KHBaHHs yaeOHOTO 000pyI0BaHHS.

7.5 | JTabopaTopun, ocHaIEHHbIE CHIEIHAIBHBIM JIa00paTOPHBIM 000pYIOBaHNEM: AHAIUTHIECKAs: MOJENb pabOTHI
COPTUPOBOYHOMN CTaHIIMH B IIEJIOM ¥ OTJEIBHBIX €r0 TMOoApa3IeNieHuH (MeToandeckne pa3paboTku kadeapsr «YIP»)




