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Pabouast nporpamMma AUCIHUILINHEL

MaremaTnyeckue MeTOAbI 1 MOJIEJIN B TOPHOM [1eJ1e

pa3pabotana B coorBercTBUU ¢ PI'OC:

DenepaIbHBIA TOCYAAPCTBCHHBIH 00pa30BaTeNbHBIA CTaHAAPT BHICIIEro 00pa30BaHUs - CHEIHANUTET 110 crienuaibHocty 21.05.04
T'oproe neno (npuxa3 Muno6pHayku Poccun ot 12.08.2020 1. Ne 987)

COCTaBJIeHa Ha OCHOBAHUH y4eOHOTO IIaHa:
CnenunansHOCTE: ['opHOE NEemo

YTBEPIKACHHOI'O y‘IéHLIM COBCTOM BYy3a OT IIPOTOKOJI

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

3KOHOMHK3, MEHECIKMEHT H OpraHu3alud Npou3BoacTBa

IIporokom ot . Ne
CpoK IeHcTBHS TPOTPAMMBL: VLT
3aB. kadenpoit k.3.H., noueHT H.A. Topramiosa



Buzuposanue PII/I nis1 ucnoiHeHusi B ouepetHoM yueOHOM rogy

K.3.H., goueHT H.A. Topramosa o 2027 r.
Pabouas nporpamma nepecMoTpeHa, 00CykKAeHa U 0JJoOOpeHa s
ucnonHenwust B 2027-2028 yueOHOM o1y Ha 3aceqaHuu Kadeapsl
IKOHOMUKA, MEHEIKMEHT U OPraHu3amus MPOU3BOACTBA

IIporokomor 2027r. Ne
3aB. kadenpoii k.3.H., noueHt H.A. Topramosa

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

K.3.H., goueHT H.A. Topramosa o 2028 r.
Pabouas nporpamma nepecMoTpeHa, o0CyKJIeHa U 0J00peHa JIs
ucnojHenust B 2028-2029 yueOHOM roay Ha 3aceqaHuu Kadeapsl
DKOHOMUKA, MEHEIKMEHT U OPraHu3alus MPOU3BOACTBA

IIpotokomor 2028 . Ne
3aB. kadenpoii k.3.H., noueHt H.A. Topramosa

BuzupoBanue PIIJI nis ucnoiHeHusi B ouepeHOM yueOHOM Toay

K.3.H., joueHt H.A. Topramosa . 2029 r.
Pabouvas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa IS
ucnojHenus B 2029-2030 yuebHOM roay Ha 3aceqaHuu Kadeaps
JKOHOMHUKA, MEHEeKMEHT U OPraHU3aIMs POU3BOICTBA

[Ipotokomor 2029r. Ne
3aB. kadenpoii k.3.H., noueHt H.A. Topramosa

BusupoBanue PII/I niist ncnoJiHeHusI B 04epeiHOM y4eOHOM roay

K.3.H., moueHT H.A. Topramosa o 2030 .
Pabouas nporpamma nepecMoTpena, 00CyKaeHa U 0JJoOpeHa AJist
ucnonaenust B 2030-2031 yueGHOM rojy Ha 3aceaHuu Kadeapbl
DJKOHOMUKA, MEHEIKMEHT ¥ OPraHu3amus MPoUu3Bo/ICTBA

IIpotokomor 2030r. Ne _
3aB. kadenpoii k.3.H., noueHt H.A. Topramosa



1. HEJIX OCBOEHUSA JUCIHUTIINHBI

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: | b1.B.IB.06

2.1 | TpeGoBaHus K NPeABAPUTEIbHOI MOJATOTOBKE 00YYaIOIIETrOCs:

2.2 Ill/lCIII/ll'lJ'll/ll-lLl H MMPAKTUKH, 1JId KOTOPbIX 0CBOCHUE JAHHON AU CHUIIHHBI (MOZly.]'lﬂ) HEeo0X0IUMO KaK
npeamecTByomiee:

3. KOMIIETEHL[IHA OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS ANCLIVTLINHBI
(MOZYJIsI)

IIK-2.1: Pemaer npodgeccuoHaJbHbIe 32/1a4H 110 000CHOBAHUIO TEXHOJIOTHH BeeHUsI TOPHBIX PadoT MOJA3eMHBIM 1
KOMOUHUPOBAHHBIMH CIIOCO0AMHU

3HaTh:

YMeTh:

Baagernb:

IIK-2.2: O61agaeT 3HAaHUSIMH TEXHUYECKOT0 PYKOBOJACTBA TeXHOJIOTHYeCKUMH MPOLecCaMi, TEXHOJIOTHSIMU U CPeACTBAMU
MeXaHM3alUuH U §6€30MaCHOr0 BHINOJIHEHHUSI MO/I3eMHBIX TOPHBIX PadoT

3HaTh:

YMeTh:

Baagern:

IIK-2.3: UcnoJb3yeT HH(POPMALMOHHBIE TEXHOJIOIMH NPH KCIIYATALMH NOA3eMHbIX PYAHHUKOB

3HaTh:

YMmeTh:

Baagernb:

IIK-1.1: O6ocHOBBIBaET OCHOBHBIE MMApaMeTPbI FTOPHOI00BIBAIOIIEr0 MPEeINPHUSITHS, CTAAUH BCKPBITHS U MOATO0TOBKH
MeCTOPOKIEeHMii, MPON3BOACTBEHHBIX MIPOLECCOB M ONlEPALIMH, CUCTEM I0/13eMHOIi pa3padoTKH, TEXHOJIOTHIO H MeXaHU3alHI0
MOJ3eMHBIX TOPHBIX PadoT, cOCOObI U METO/Ibl Pa3pylIeHHsI TOPHOT0 MACCHBA, KPeIVIeH!sl M NIPOBeTPHBAHMSA BbIPA0OTOK, a

TaK:Ke MeTObI MPOPUIAKTHKI aBAPHIi M CMIOCOOBI TUKBHAANMNHN UX MOCIEACTBHIT

3HaTh:

YMeTh:

Baanern:

IK-1.2: PykoBoacTByeTcs METOAAMU CHHKEHHUSI HATPY3KH HA OKPY:KAIOIIYIO CPedy M MOBBIIIEHHS IKOJIOTMYeCKOM
0e30MacHOCTH FOPHOT0 MPOM3BOACTBA MPH MOA3eMHOIl pa3padoTKe PYAHBIX MECTOPOKIEHHIT

3HaTh:

YMeTh:

Baagern:

IIK-1.3: UcnoJib3yeT NPOEKTHYIO U TEXHUYECKYI0 JOKYMEHTAIUIO € YYeTOM TPeOOBaHUIi NPOMBINLIEHHOH 0€e301acHOCTH, a
TaKKe HHPOPMALUOHHBIE U IN(POBHIE TEXHOJOTHH MPH MPOEKTHPOBAHNY M BeeHHs MOA3eMHBIX TOPHBIX padoT

3HaTh:

YMeTh:

Baanern:

B pe3yabTaTe 0OCBOCHUS AU CHUIIIMHBI Oﬁy‘-lalOl_[IHﬁCﬂ JOJIZKEH

3.1|3nars:
3.2 | Ymern:
3.3 | Biagers:
4. CTPYKTYPA H COAEP KAHUE JUCHUIIJIMHBI (MOLY JIS)
Kox HanmeHoBaHue pa3ei0B H TeM /BH] Cemectp / | HacoB | Komneren- | Jlutepatypa | HUure | IlpumedaHue
3AHATUS 3aHATHS/ Kvypc 110700 DAKT.

5. ®OHJI OLIEHOYHBIX CPEJCTB




5.1. KontposabHbie BONPOCHI U 3aaHUS

KOHTpOJ’ILHLIe BOIIPOCHI
Yro Takoe MaTeMaTHYECKOE MOJEJIMPOBAHUEC B TOPHOM zxene?

Kakue ocHOBHbIE 3Tallbl BKIIOUAET IPOLECC MATEMAaTHYECKOTO MOJICTUPOBAHUS TEXHOIOTHYECKUX IIPOLIECCOB TOPHOTO
npousBojcTBa?

Kakue kinaccuukanuu Mojeneil MpUMEHSIOTCS B TOPHOM Jiene (HarmpuMmep, CTalliOHapHbIe, THHAMIYECKUE, ICTCPMUHUPOBAHHbIC,
CTOXaCTHUYECKHE)?

B uem cyTh IMHEHHOTO ¥ HEJIMHEHMHOTO NPOrPaMMHUPOBAHUS U KaK OHU NPUMEHSIOTCS JJI1 ONTUMHU3AIMK TOPHBIX IIpo1ieccoB?

Yto Takoe MeTOo KOHEUHBIX 3JIEMEHTOB H KaK OH HCIIONB3YeTCs IJIsl pacueTa HaupsuKeHHO-Ie(OPMHUPOBAHHOTO COCTOSIHUSI MacCHBa
TOPHBIX TIOPOJ?

Kakue ocHOBHBIC ypaBHEHHS TEOPUH YIPYTOCTH U IUIACTHIHOCTH MIPUMEHSIOTCS IIPH MOJICIUPOBAHUA MEXAHUYCCKOTO [TOBEICHHS
TOPHBIX nopoa?

KakoBbI IpUHITUIIBI TOCTPOCHUS U PEIICHUS MAaTEMAaTHICCKUX MOJICIICH B TOPHOM jefie?

Yt0 Takoe ceTeBOe IIIAHUPOBAHKUE U KaK OHO MCIIOJIB3YETCs JIJIsl YIIPaBJICHUS TOPHBIMH IIPOSKTaMu?

Kaxkue cratucTiueckue METOIbI IPUMEHSIOTCS JJIs aHAJIM3a IPOU3BOICTBEHHBIX MPOIECCOB B TOPHOM MPOMBIIIIIEHHOCTH?
Kaxk Monenupyrorces mporiecchl GHIbTpaIMK XUAKOCTH B BOJOHOCHBIX IJJaCTaXx Ha OCHOBE 3akoHa Jlapcu?

Kakwue 3a1a4u pemaroTes ¢ IIOMOIIBI0 YUCICHHOTO MOACIHUPOBAHHS XPYIIKOTO Pa3pyIIeHHUs IIOPOJ B OKPECTHOCTH TOPHBIX
BBIPaOOTOK?

Kak HCTIOJIB3YIOTCSA 9KOHOMUKO-MAaTEMATHUUCCKUEC MOACIIN ULl INTAHUPOBAHUA U YIIPAaBJICHHUS TOPHBIM HpOI/ISBOJ_'[CTBOM?

Kakwue nporpaMMHbIEC CpeCTBA M BEIYUCIUTEIBHBIC TUIATQOPMBI TPUMEHSFOTCS JIJIsl MOJICTUPOBAHUS B TOPHOM Jielie (Hanmpumep,
Matlab, COMSOL Multiphysics, Matcad)?

KaxoBsl ocobeHHOCTH MOZACINPOBaHUA TCIUIONIEpEAAYN U 3aMOPAKUBAHUA T'PYHTOB B TOPHOM CTpOI/ITeJIBCTBC?

KakoBbl 0OCHOBHEIE TPUHIHAIIBI BLIGOpa MOACINU U ITOKa3aTeCId 9¢)(1)€KTI/IBHOCTI/I 3aJa41 IMMpu MaTEMATHICCKOM MOZ[eJIHpOBaHI/II/I?
TumnoBsie 3aJavuu

HOCTpOI/ITL MaTeéMaTUYCCKYIO MOJCIIb TEXHOJIOTMIECKOro IMMpouecca N3MEJIbYCHUA FOpHOi/'I MAacCChl 1 IPOBECTH aHAJIU3 €€

HapaMeTpoB.

CdopMynupoBaTh U PEIIUTh 3a/1auy JIMHEHHOro IPOrpaMMHUPOBAHUS ISl ONITUMAILHOTO PACIPEeNICHUsI PECYpPCOB Ha TOPHOM
MpeIpUITHH.

Paccunrarh HanpspKEHHO-A€(OPMUPOBAHHOE COCTOSIHIE MAaCCHBA FTOPHBIX IOPOJ BOKPYT BEIPAOOTKH METOJJOM KOHEUHBIX
JJIEMEHTOB.

CMozennpoBath mpouece GUIbTPAHU KUIKOCTH B BOJOHOCHOM IUIACTE C HCIOJIb30BaHHEM 3aKOoHa JlapcH U IpoaHaIn3upoBaTh
pEe3yJbTaThI.

HpOBCCTI/I YUCJICHHOC MOJCIMPOBAHUEC XPYIIKOT'O pa3pylICHUA IOPOa BOJI3H I‘OpHOfI BI)Ipa6OTKI/I C UCIIO0JIb30BAHUEM METOJ0B
MEXaHUKH CILJIOITHOM CpCabI.

Pazpaborath ceTeBoil rpaduK BHIIOIHEHHUSI TOPHOTO MPOEKTA C YUETOM BPEMEHHBIX M PECYPCHBIX OIPaHUYEHUH.

BhINOTHUTE CTaTUCTUUECKUN aHATIN3 TPOU3BOACTBEHHBIX JAHHBIX U MOCTPOUTh PETPECCUOHHYIO MOJIENb AJI IPOTHO3UPOBAHUSA
BBIX0J1a IPOYKLIUH.

CMO}IGJ’[I/IpOBaTB TEIJIOBBIC ITPOLIECCHI B MACCUBE I'OPHBIX IMMOPOJ IMPU NPUMEHEHUN METOAA CAMHUYHOTIO UMITYJIbCHOI'O Harpesa.
OHeHI/ITB 3(1)(1)GKTI/IBHOCTB Pa3InYHbIX BAPUAHTOB KPEIUICHUS TOPHBIX BBIpa6OTOK C MIOMOIIBI0O MATEMATHICCKOT'O MOJACITIMPOBAHU.

CocTaBuUTh OKOHOMHMKO-MATEMATUYCCKYIO MOACIIb IJI OLICHKHU 3aTpaT U JOXOJO0B I'OPHOTO NPEANPUATHA U OITPCACIUTD ONTUMAJIBHBIA
TUTaH IPOU3BOACTBA.

5.2. TeMbl NUCbLMEHHBIX paboT

He npenycMoTpeHO KypcoM




5.3. ®oH1 OLIEHOYHBIX CPEACTB

OCHOBHBIC MAaTEMATHYCCKHE METOAblI U MOJCJIU B TOPHOM A€CJIC

1. MaTtemaTuueckoe MOACINPOBAHUEC TEXHOJIOT'MYECKUX ITPOLECCOB

COS}IaHI/Ie MO)leﬂeﬁ CTallMOHAPHBIX U TUHAMUYCCKHUX ITPOLECCOB pa6OTI)I FO’pHOﬁ TEXHUKHU U TCXHOJIOTUYCCKHUX LECIIOYECK Ha OCHOBE
3aKOHOB COXPAaHCHUS U (1)I/IBI/IKO-XI/IMI/I‘{€CKI/IX IIpoHeCcCoB.

Hcnons3oBanue TEOMETPHUICCKOI0 MOACIITUPOBAHUA JJIA IIPOCTPAHCTBECHHOT'O OIMMCAHU MeCTOpO)K,Z[eHI/Iﬁ U TOPHOTEXHUYCCKUX
00BEKTOB C BHICOKOH TOYHOCTBIO.

2. MeTopl ONTHMH3ALNN U IPOTPAMMHPOBAHUS
JluneiiHOe 1 HeNMMHEHHOE MPOrPaMMHUPOBAHKE ISl ONTUMHU3ALNY IUIAHUPOBAHUS IIPOU3BOJICTBA, PACIIPEENICHUS PECYPCOB U
JIOTUCTUKH B TOPHOM IPOMBIIILIIEHHOCTH.

I[I/IHB.MI/I‘{eCKOC nporpaMMrupOBaHUC U CETEBOC IJIAaHUPOBAHUEC JI YIIPABJICHUA CJI0XKHBIMU ITPONU3BOJCTBEHHBIMHU NIPOLIECCAMU U
CpOKaMH BBITIOJIHEHUA 3a/1a4.

3. CraTucTHYECKHE U BEPOATHOCTHBIE METO/IbI
Metob! MaTEMaTUUECKOH CTaTUCTUKU, TEOPUH BEPOSTHOCTEH U PErPECCHOHHOTO aHAIN3a I IPOrHO3UPOBAHUS U OLIEHKH PUCKOB
B TOPHOM IIPOU3BOJICTBE.

Teopust MaccoBOro 00CITyKUBaHHUA U TEOPHSI UTP JUIA MOJCTUPOBAHUS B3aMMO/ICHCTBUSA M IPUHATHA PELICHUH B yCIOBUAX
HEONPeneIEHHOCTH.

4. DKOHOMHKO-MaTEMaTHIECKOE MOJIEIMPOBaHUE
TTocTpoeHue Moiesel Asl IUTAHUPOBAHUS M YIIPABICHHUS SKOHOMUYECKAMH aCIIEKTaAMU TOPHOTO MPOU3BOJICTBA, BKIIFOYAs y4eT
3arpat, 3G GEKTUBHOCTH U ONITUMU3AIINIO TIPOU3BOACTBEHHBIX IIPOIECCOB.

HWcnonp30BaHue MOJIEIICH IS OLICHKH U BBIOOPA ONTHMAJIbHBIX BAPHAHTOB PA3BUTHS U PEKOHCTPYKIIMHU MPEIIPUATHIA.
5. KomnproTepHOE MOJIETUPOBAHUE U aBTOMATHU3AIUS
BHepeHre BEIYMCIUTENLHON TEXHUKH U CIICIMATM3UPOBAHHOIO porpaMmmuoro obecrieuenus (MatLab, Mathcad, Excel,

CIICaJIN3UPOBAaHHBIC TOPHBIC CI/ICTCMLI) JUISL peain3alliui MaTEMaTHICCKUX Moz[eneﬁ 1 NPOBEACHHUS paCYCTHO-TIPOCKTHBIX pa60T.

ABTOMaTI/I?)aLU/I?I IpOoHECCOB rOPHOI'0 MPOU3BOACTBA UCPE3 KOMITBIOTCPHBIC CUCTEMBI YIIPABJICHUS U LlPl(i)pOBbIC TECXHOJIOI'MH, BKJIIOYast
T€OMETPUICCKUC UBMEPCHUA U MOHUTOPHUHI B p€aJIbHOM BPEMCHHU.

5.4. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

TectoBbie 3aaHus, IpaKTHU4YEeCKasa pa60Ta (3a;[aq1/1), HUTOrOBOC TECTUPOBAHHUC

6. YHEBHO-METOJNYECKOE © THOPOPMAIIMOHHOE OBECIHHEYEHUE JUCHUIIIMHBI (MOIY JIS)

6.1. Pexomenayemas Jutepartypa

6.3.1 [lepeyenb MpOrpaMMHOro odecrevdeHust

6.3.2 Ilepeyennb nHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JTUCHTUIIJIMHbBI (MOAY JIS)

8. METOANYECKHUE YKA3AHUA AJI1 OBYYAIONIUXCSA IO OCBOEHUIO JUCHUTIIJIMHBI (MO1Y JIS)




