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Pabouas mporpaMma AUCIUIUTHHBL

MareMaTHYecKHe METOAbI H MOJIeJIH B TOPpHOM JeJie

paspaborana B coorBeTcTBuu ¢ I'OC:

DegepanbHBIil OCYIAPCTBEHHbIH 00pa30BaTENbHbIN CTAHIAPT BHICIIETO 00PA30BaHUs - CIICIUANUTET 110 crielansHocty 21.05.04
T'oproe neno (mpukaz MunoOpuaayku Poccun ot 12.08.2020 r. Ne 987)

COCTaBJIeHa Ha OCHOBAHNH y4eOHOTO IIIaHa!
CrenuanbHocTh: I'opHOE fe10

YTBEPIKACHHOTO Y4€HBIM coBeToM By3a oT 01.01.2025 npotokox Ne 00-00.

PaGouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

3KOHOMI/IK2, MCEHCI’KMEHT M OpPraHu3anus nNpou3BoaACTBa

IIpoTokoi ot r. Ne
CpoK AeWCTBUS MPOTPAMMBIL:  yU.T.
3aB. kadenpoii k.3.H., noueHt H.A. Topramosa



Busuposanue PIL/] nis ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

K.3.H., foueHt H.A. Topramosa . 2026 .
Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa JIs
ucnoyiHeHus B 2026-2027 yueOHOM roy Ha 3acegaHuu Kadeapsl
JKOHOMHUKA, MEHE)KMEHT U OPraHU3AIHs MPOU3BOICTBA

[Iporokomor 2026 . Ne
3aB. kadenpoii k.3.H., noueHt H.A. Topramosa

Buzupoanue PIIJ] nns ucnoiHeHusi B ouepeHoM yueOHOM rogy

K.3.H., foueHT H.A. Topramosa 2027 r.

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa JIs
ucnonHeHus B 2027-2028 yueOHOM roay Ha 3aceJaHuu Kadeapbl
IJKOHOMHKA, MEHE)KMEHT U OPraHU3AIHs MPOU3BOICTBA

IIpotokom oT 2027r. Ne
3aB. kadenpoii k.3.H., moueHT H.A. Topramiosa

Buzupoanue PIIJI nis ncnoiHeHusi B oUepeTHOM y4eOHOM roay

K.2.H., foueHT H.A. Topramosa 2028 r.

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucnoyHeHus B 2028-2029 yueOHOM roay Ha 3acegaHuu Kaheapsl
JKOHOMHKA, MEHEI)KMEHT U OPraHu3aius MPou3BoOACTBA

[Iporokomor 2028 r. Ne
3aB. kadempoii k.3.H., moueHT H.A. Topramiosa

BusupoBanue PII/] nist ucnoJiHeHHsI B 04epeiHOM y4eOHOM roay

K.2.H., foueHT H.A. Topramosa 2029 1.

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucronHenus B 2029-2030 yue6GHOM TOAY Ha 3aceIaHny Kabeapsl
IKOHOMHKA, MEHEI)KMEHT M OPTraHu3aIHsl MPOU3BOICTBA

IIpoTokomor _ 2029r. Ne
3aB. kadenpoii k.3.H., noueHT H.A. Topramosa



| 1. LIEJIM OCBOEHMS AUCLUTLTAHBI

2. MECTO JUCHUIIITUMHBI B CTPYKTYPE OOII

uxn (pa3gen) OOTIT: |E1.B.ZIB.06

2.1|TpedoBaHus K NMpeABAPUTEIbHOI MOATOTOBKE 00y4aI0LIEroCs:

2.2|IMcuunJIMHbI 1 MPAKTHKH, JJIS KOTOPBIX 0CBOEHHE IAHHOW THCHUTIMHBI (MOAYJIsI) HEOOX0MMO KaK
npeauiecTByolee:

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOJY.JIsS)

IIK-1.1: OG0ocHOBBIBaEeT OCHOBHbIEC IAPAMeTPbI TOPHOAO00bIBAIOIET0 NIPeINPUATHS, CTA/IMH BCKPBLITHS M NOATOTOBKHU
MECTOPOKIAeHHU, IPOM3BOACTBEHHBIX IIPOLECCOB H OIePalH, CHCTEM MOA3eMHOIi pa3padoTKH, TEXHOJOTHI0 H MeXaHU3AHI0
NO/J3eMHBIX T'OPHBIX PadoT, cioco0bI M METObI Pa3pyllieHUs TOPHOI0 MACCUBA, KPellJIeHHs U IPOBeTPUBAHNSA BbIPA0OTOK, a

TaK:Ke MeToAbl NPOGHIAKTHKH aBAPUIi H CII0CO0BI TMKBHIALMH HX NOC/IeCTBHI

3HaTh:

YMeTh:

Baanern:

IIK-1.2: PykoBoacTByeTCs MEeTOIaMH CHUKEHHSI HATPY3KH HA OKPY:KAIOLIYIO cCpely U MOBBIIIEHUS IKOJOTHUecKoit
0€30MacHOCTH FOPHOTO MPOM3BOACTBA MPHU MOI3eMHOI pa3padoTKe PyIHBIX MECTOPOKIEHHUI

3HaTb:

YMeTb:

Baagerb:

IIK-1.3: Hcnob3yeT NPOEKTHYI0 M TEXHHYECKYI0 IOKYMEHTALIMIO ¢ Y4eTOM TPeOOBaHUI NPOMBIIJIEHHOI 0e30IacHOCTH, a
TaK:ke HHYOPMALHOHHbIE H HH(POBbIEe TEXHOJIOTHU IIPH NIPOEKTHPOBAHNH M BeleHHs 110J3eMHbIX TOPHBIX padoT

3HaTh:

YMmeTn:

Baanern:

IIK-2.1: Pemaet npodeccuonaJbHblie 321241 10 000CHOBAHUIO TEXHOJIOTHH BeeHUSI TOPHBIX Pad0T MOA3eMHBIM U
KOMOMHUPOBAHHBIMH CIOCO0AMH

3HaTh:

YMmern:

Baagertn:

IIK-2.2: O6a1axaeT 3HAHUSIMH TEXHUYECKOTO PYKOBOACTBA TEXHOJOI'HMICCKUMH IPOLECCAMH, TEXHOJOIUSIMH U CPeICTBAMHA
MeXaHU3AIUHN U 0€30MACHOT0 BBINMOJHEHUA MOA3eMHBIX TOPHBIX paﬁoT

3HaTh:

YMeTh:

Baanern:

IK-2.3: Ucnoab3yeT nHGOPMALMOHHbIE TEXHOJOTHH MPH IKCIIYaTALMU NOA3EMHBIX PYAHUKOB

3HaTh:

YMeTh:

Buaanern:

B pe3yabTaTe 0cBOCHMS AMCHUIIIMHBI 00yYaOLIMiics 10/KeH

3.1|13naTh:
3.2|Ymern:
3.3|Baagern:
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOY JISA)
Kon HaumenoBanmue pasneso u Tem /Buj | Cemectp / | Yacos | Komneren- | Jlutepatypa | Uute | IIpumeyanune
| 3aHATHA 3aHATHA/ Kvbpc 1001 DAKT.

5. ®OHJ1 OIEHOYHBIX CPEJICTB




5.1. KonTpoJibHbIe BOIPOCHI U 3aIaHUS

KonTponbHbIE BOTPOCH
Uro Takoe MaTeMaTHYeCKOe MOJICIMPOBAHNE B TOPHOM Jienie?

Kakue ocHOBHBIE ATaIlbl BKJIIOYAET nponecc MaTeMaTHICCKOT0 MOACITUPOBAHUS TCXHOJIOTMICCKUX IPOLECCOB rOPHOTO r[pomBoz[cha?

Kakue xnaccuduxanum Moiesieli IpuMeHSI0TCS B TOPHOM Jieie (HalpuMep, CTallMOHapHbIe, THHAMUYECKHe, IeTePMUHUPOBAHHBIE,
cTroxXacTudeckue)?

B uem CYTb JINHEHHOT'O ¥ HEJIMHEHHOTO MporpaMMHUpPOBAaHU U KaK OHU IPUMCEHSAIOTCA JId OIITUMU3AalIUU T'OPHBIX HpOHeCCOB?

Uro Takoe METO/1 KOHEYHBIX 3JIEMEHTOB M KaK OH HCIIOJIB3YETCS U pacdeTa HalpsHKeHHO-Ie(pOPMHUPOBAHHOTO COCTOSIHUSI MacCHBa
TOPHBIX MTOPOA?

Kakue 0CHOBHbIE YpaBHEHHUs TEOPHU YHPYTOCTH M INIACTUYHOCTU HPUMEHSIOTCS IPH MOJEIHPOBAHUM MEXaHNUECKOTO OBEACHUS
TOPHBIX NOpoJ?

KakoBbI IpUHIXIIBI HOCTPOCHUS U PELICHUS] MAaTEMaTHYECKHX MOJEJIel B TOPHOM Jiene?

Uro Takoe ceTeBoe IUIAHMPOBAHUE U KaK OHO HCIOJIB3YETCs AT YIPaBJICHHs TOPHBIMU MPOEKTaMu?

Kakue craTuctuueckue METoAb! IPUMEHSIOTCS VISl aHAJIN3a MPOU3BOACTBEHHBIX IIPOIECCOB B TOPHOM MPOMBIIIIIIEHHOCTH?

Kak MonenupyroTes nporeccsl GpruibTpanuy )KUAKOCTH B BOZOHOCHBIX IUTacTax Ha OCHOBE 3akoHa lapcu?

Kakue 3agaum penrarorcsi ¢ HOMOIIBIO YHCIEHHOTO MOJISTUPOBAHUS XPYITKOTO pa3pyIICHHs TIOPOJI B OKPECTHOCTH TOPHBIX BEIPAOOTOK?
Kak ncnons3yroTcs 3KOHOMUKO-MaTeMaTHUECKIE MOJISIH IS TUIAHMPOBAHUS U YIPABJICHUS TOPHBIM IPOU3BOJICTBOM?

Kakue IporpaMMHBIC CPEACTBA U BBIYUCIIUTEIILHBIC HJ'IaT(l)OpMLI MIPUMCHAIOTCA UIsI MOACIIUPOBAaHUS B TOPHOM JI€JIC (HanpnMep,
Matlab, COMSOL Multiphysics, Matcad)?

KakoBbl 0cOOEHHOCTU MOJIEIMPOBAHUS TEIJIONEPEaady U 3aMOPaKUBAHUS [PYHTOB B TOPHOM CTPOHUTENILCTBE?
KakoBbI OCHOBHBIE IIPHHIIUIIE BBIOOpA MOJIEIH U TOKa3aTelis 3(p(HEeKTUBHOCTH 3aa4y IPY MaTeMaTHIECKOM MOJEIUPOBAHUN?

Tunosele 3agaun
[TocTponTh MaTeMaTHYECKYIO MOJENh TEXHOJIOTHIECKOTO TIPOIlecca M3METbUYEHHUS TOPHON MacChl M TPOBECTH aHAJN3 ee MapaMeTPOB.

CdopMynrpoBaTh U PeUIUTh 3a/1a4y JHHEHHOTO IPOrPaMMHUPOBAHUS JJIsl ONTHMAJIbHOTO pacIipeelIeHHs] peCypcoB Ha TOPHOM
MIPENPUATHH.

Paccuurars HaHpH)KCHHO-Z[S(I)OpMI/IpOBaHHOG COCTOAHUE MaCCHBa I'OPHBIX MOPOJA BOKPYT BLIpa6OTKI/I METOAOM KOHCYHBIX 3JICMCHTOB.

CMozenmpoBaTh Iporece (GUIbTPaInH XKUIKOCTH B BOJOHOCHOM ILIACTE C MCIOIb30BaHIEM 3aKOHA [lapch 1 MPpoaHaIH3HPOBATh
pE3yIbTaTHI.

[IpoBecTn yncieHHOE MOJECIMPOBAHNE XPYIKOTO pa3pyIIeHHs TOpo]] BOIN3K TOPHON BBIPAOOTKH € UCIIOJIb30BAHUEM METOIOB
MEXaHMKH CIJIOUTHON CPEeIbl.

PazpaboTtaTh ceTeBoil rpaduk BBHITOJHEHHS TOPHOTO MPOEKTa C yU4ETOM BPEMEHHBIX U PECYPCHBIX OTPaHHYCHHUMH.

BBINONHUTE CTATUCTUYECKUN aHAIN3 MPOU3BOJCTBEHHBIX JAHHBIX U IIOCTPOUTH PErPECCHOHHYIO MOJIENb ISl IPOTHO3UPOBAHUS
BBIX0/1a IPOAYKIIHH.

CMO}IeJ’II/IpOBaTB TCTJIOBBIC MPOLECCHI B MACCHUBE TOPHBIX MOPOJA IPU MPUMEHCHUHN METOAa CAMHUYHOI'O UMITYJIbCHOI'O Harpena.
OL[GHI/ITB 3(1)(1)6KTI/IBHOCTB Pa3iInYHbIX BapUAHTOB KPEIIJICHUSA I'OPHBIX BBIpa6OTOK C IOMOIIBIO MATEMATHICCKOTI'O MOJICITIMPOBAHUA.

CocTaBuTh 9KOHOMUKO-MATEMATUICCKYIO MOJCIIb JI OLICHKH! 3aTpaT U JOXOA0B F'OPHOI'O NPEANIPUATHUA U OTIPEACIIUTD OINTHMAaJIbHBIN
IJIaH IMpOU3BOJCTBA.

5.2. TeMbl NHCbMEHHBIX Pa6OT

He npenycmarpuBaercst Kypcom




5.3. ®oH1 OLIEHOYHBIX CPEACTB

OCHOBHBIE MAaTEMAaTHYECKHE METOJII K MOJICITH B TOPHOM €€

1. MaremaTnueckoe MOJCIHUPOBAHUE TEXHOJOTUYECKUX IIPOLECCOB

Co3ganue mojenei CTallMOHAPHBIX U JUHAMHUYICCKUX MPOLECCOB pa6OTBI FOpHOﬁ TECXHUKHU U TEXHOJIOTHYCCKUX IEIOYECK HA OCHOBE
3aKOHOB COXpaHCHUS U (I)I/I3I/II(0-XI/IMI/I‘ICCKI/IX IpOoIEeCCOB.

Hcnonb3oBanue FeOMETPUICCKOI0 MOACINPOBAHUS AJISI NPOCTPAHCTBEHHOT'O ONMMCAaHUA MeCTOpO)KHeHI/Iﬁ 1 TOPHOTEXHUYECKUX
00BEKTOB C BEICOKOM TOYHOCTHIO.

2. MeTobl ONTHMH3AINN U TIPOTPAMMHPOBAHHS
JIuneiiHoe 1 HEMMHEWHOE MPOrpPaMMHUPOBAHKE JJIsi ONTHMHU3AIMH INIAHUPOBAaHU ITPOU3BOJICTBA, PACIIPEIEIIEHHS PECYPCOB 1
JIOTUCTUKH B TOPHOH NPOMBIIIIIIEHHOCTH.

HI/IHaMI/I‘-IECKOG IIPOTPaMMHUPOBAHUEC U CCTCBOC INITAHUPOBAHUC IJIA YIIPABJICHUA CIOKHBIMH IPOU3BOACTBCHHBIMHU ITPOLICCCaMHU U
CpOKaMHU BBITIOJIHCHHUS 3a/1a4.

3. CraTucTuyeckre 1 BEpOSITHOCTHBIE METOIBI
MeTo1bI MaTEeMaTHYECKOH CTAaTHUCTHKH, TEOPUU BEPOSTHOCTEH M PErPECCHOHHOTO aHaM3a JUIsl NPOTHO3UPOBAHHS U OLICHKH PHUCKOB B
TOPHOM ITPOU3BO/ICTBE.

Teopust MaccoBOTro 0OCITy)KHBAHHS B TEOPHS UTP JII MOJCIUPOBAaHHS B3aUMOACHCTBHUS U MIPUHSTHS PELICHHUI B YCIOBHAX
HEONpeaeIEHHOCTH.

4. DKOHOMHUKO-MaTeMaTH4eCKOEe MOJICIINPOBaHNE
IMocTpoenue Mo ienelt is IIIAaHUPOBAHKS M YIIPABICHHUS SKOHOMHUYECKUMHE aCTIeKTaMU FTOPHOTO MTPOU3BO/ICTBA, BKIIIOYAs YUET 3aTpar,
3¢ GEKTUBHOCTH M ONITUMH3ALIMIO TIPOU3BOICTBEHHBIX IPOLIECCOB.

Hcnosp3oBanue MoJesIei Ui OLIEHKH U BHIOOpA ONTHMAIBHBIX BAPHAHTOB Pa3BUTHS U PEKOHCTPYKIIUH TIPEIPHUSITHIL.
5. Kommsrorepaoe MofenupoBaHue U aBTOMATH3AIIHS
BHeapeHue BEMUCIUTEIBHOM TEXHUKHU U CIEIMATI3UPOBAHHOT0 IporpamMMHoro obecriedenns (MatLab, Mathcad, Excel,

CHeHaIN3UPOBaHHbIE TOPHBIE CHCTEMBI) ISl peATU3alii MaTeMaTHIECKUX MOJIENIeH ¥ MPOBEIEHHs PacueTHO-IIPOEKTHEIX PaboT.

ABTOMAaTH3aLM IPOLIECCOB TOPHOTO MIPOHU3BOJICTBA Yepe3 KOMITBIOTEPHBIE CUCTEMBI YIPABICHUS U IIU(POBBIE TEXHOJIOTUH, BKITIOUAs
TCOMETDHUYCCKUC UIMEDCHWI 1 MOHUTODWHT R DECATEHOM RNDEMEHI

5.4. IlepeyeHb BUAOB OLEHOYHBIX CPEACTB

TecroBble 3a1aHus, MpakTUYecKas padoTa (3a1a4n), UTOTOBOE TECTUPOBAHUE

6. YHEBHO-METO/JMYECKOE I HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas aurepatypa

6.3.1 Ilepeyens mporpaMMHOro o6ecrne4eHust

6.3.2 Tlepeyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

8. METOAUYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUTIVIMHBI (MO/Y JIS)




