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Keanuduxanus TopHblii uHKEHEP
®dopma 00ydeHus O4HAas
OO0w1ast Tpy10eMKOCTb 6 3ET

YacoB 1o yueOHOMY IUIaHy 216
B TOM YHCIIC:
ayJIUTOPHBIE 3aHATUS 40
caMOCTOsTeNbHAs paboTa 140
4acoB Ha KOHTPOJIb 36

Pacnpe}le.ﬂe}me YacCoB JUCHMILINHBI 110 CeMeCTpamM

Cemectp
(<Kypc>.<Cemectp | 10 (5.2) | 11(6.1)
Ha Kypce>) Hroro
Henens 16 2
Bun 3anstuit vii |po| vo | po| vno PIT

Jlexuuu 16 4 20
[IpaxTuueckue 16 4 20
Uroro ayn. 32 8 40
KonraktHast pabota | 32 8 40
Cawm. pabora 67 73 140
Yacel Ha KOHTPOJIb 9 9 (27 127136 |36
Uroro 108 | 9 | 108 | 27 | 216 | 36

3KOHOMI/IK3, MEHEKMCHT U OpraHu3auus npou3BoicTBa

Bugs! kOHTpoONIsL B cemecTpax:

sKk3aMeHsl 10
3a4€eThI ¢ OLeHKOH 11
KypCOBEI€ ITPOEKTHI 11



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
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COCTaBJIEHa Ha OCHOBAHUH y4eOHOTO TIJIaHa:
CnenunansHOCTE: ['opHOE NEemo

YTBEPIKACHHOI'O y‘IéHLIM COBCTOM BYy3a OT IIPOTOKOJI Ne

Pabouas nporpamma o100peHa Ha 3aceJaHun 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., joueHt H.A. Topramosa o 2026 r.
Pabouas nporpamma repecMoTpeHa, 00Cyk/IeHa U 0100peHa JIst
ucnoHeHus B 2026-2027 yueOHOM rojly Ha 3aceJaHuu Kadeapbl
IKOHOMUKA, MEHEIKMEHT U OPraHu3amus MPOU3BOACTBA

IIpoTokos oT 2026r. Ne
3aB. kadenpoii k.3.H., noueHt H.A. Topramosa

Buzuposanue PIIJI nns ucnonnennsi B ouepeHOM y4eOHOM roay

K.3.H., goueHT H.A. Topramosa o 2027 1.
Pabouas nporpamma nepecMoTpeHa, 00Cy>KAeHa U 0J00peHa 11
ucnonHenus B 2027-2028 yuebHOM roay Ha 3aceqaHuu Kadeapsl
DKOHOMUKA, MEHEIKMEHT U OPraHu3alus MPOU3BOACTBA

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

Buzupoanue PIIJI 151 ucnmoiHeHus1 B oUepeHOM Y4eOHOM roay

K.3.H., joueHt H.A. Topramosa . 2028 r.
Pabouvas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa IS
ucnojHenus B 2028-2029 yuebHoMm roay Ha 3aceqaHuu Kadeapsl
JKOHOMHUKA, MEHEeKMEHT U OPraHU3aIMs POU3BOICTBA

[Ipotokosn oT 2028 . No
3aB. kadenpoii k.3.H., noueHt H.A. Topramosa

BusupoBanue PII/I niist ncnoJiHeHusI B 04epeiHOM y4eOHOM roay

K.3.H., goueHt H.A. Topramosa o 2029r.
Pabouas nmporpaMmma repecMoTpeHa, 00Cyk1eHa U 0100peHa JIIst
ucnonaenust B 2029-2030 yyeGHOM rojy Ha 3aceaHuu Kadeapbl
IKOHOMHUKA, MEHEI)KMEHT U OPraHU3aIMs MPOU3BOACTBA

IIpotokomor 2029r. 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 NPeIBAPUTEIbHOI MOJATOTOBKE 00y4YalOLIEr0Cs:

2.2 Ill/lCIII/ll'lJ'Il/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-5.1: IlpumeHnsieT 3HAHUA KOMNBIOTEPHBIX M MHGOPMAIIMOHHBIX TEXHOJIOTUH B HHKEHEPHOH /1esITeIbHOCTH.

3HaTh:

YMeTh:

Baanern:

TIK-5.2: le/IMeHSIeT HAaBBIKH MOACIUPOBAHUA TEXHUYECCKUX 00bEKTOB U TEXHOJOTHYECKHX nmpoueccoB ¢ HCNMOJIb30BAHUEM
CTAaHAAPTHBIX ITAKETOB H CPEIACTB AaBTOMATU3UPOBAHHOI'0 IPOCKTUPOBAHUSA.

3HaTh:

YMmeTh:

Baagernb:

IIK-5.3: [IlpuMeHsieT HABBIKH AHAJIN32 TEXHHYECKHX 00HEKTOB U TEXHOJOTHYECKHX MPOLECCOB € UCMOJIb30BaHUEM
CTAHAAPTHBIX MAKETOB U CPEACTB ABTOMATH3HPOBAHHOI0 MPOEKTHPOBAHUSA

3HaTh:

YMmeTh:

Baagernb:

B pe3yabTaTe ocBOeHUsI AMCHUNITUHBI 00yYAIOLIHIiCS 10KEH

3.1|3uare:

3.2 | YmeTn:

3.3| Baagern:

4. CTPYKTYPA U COIEP)KAHME JUCLUAIIIMHBI (MOLY.JIST)

Kox HaunmenoBaHue pa3/iesioB U TeM /BH] Cemectp / | YacoB | Komneren- | Jluteparypa | Uute | Ilpumeuanue
3aHATHS 3aHATUS/ Kvpe M DAKT.

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KouTpoabHbie BONPOCHI U 3aIaHUS

KonTponbHbie Bonmpocs!
UYro Takoe MaTeMaTHYECKOE MOJEIUPOBAHUE B TOPHOM Jeiie?

Kakue ocHOBHBIE 3Tanbl BKIIOYAET IPOIECC MATEMAaTHYECKOTO MOACIUPOBAHUS TEXHOIOTHYECKUX IPOLIECCOB TOPHOTO
MpOU3BOJCTBA?

Kakue knaccupukanuy Moaeneil MpuMeHSI0TCS B TOPHOM Jene (HarmpuMmep, CTallMOHapHbIe, JMHAMHYECKUE, 1eTePMUHUPOBAHHEIE,
CTOXaCTHYECKHE)?

B uem CyThb JIMHEHHOT'O U HEJIMHEHHOTO IporpaMMHUpOBaHUs U KaK OHH IMMIPUMEHAIOTCA JJI1 ONTHUMU3allUU TOPHBIX HpOHCCCOB?

Yro Takoe MeTOJ] KOHEUHBIX 3JIEMEHTOB M KaK OH MCIOIB3YeTCsl Ul pacueTa HanpsuiKeHHO-Ie(OPMHUPOBAHHOTO COCTOSIHUSI MacCHBa
TOPHBIX TIOPOJ?

Kakue ocHOBHBIE ypaBHEHHUS TEOPUH YIIPYTOCTH M TUITACTUYHOCTH MTPUMEHSFOTCS TPU MOJISTUPOBAHUN MEXaHUIECKOTO MOBEICHHS
TOPHBIX TIOPOJ?

KaxoBbI IpUHIMITEI TOCTPOCHUS M PELISHUS] MaTEMaTHUECKUX MOJIeJIel B TOpHOM Jsiene?
UYro Takoe ceTeBoe INIaHUPOBAHUE U KaK OHO MCIIOJIb3YETCs Ul YIIPABICHUS TOPHBIMH IIPOEKTaMu?

Kakwue craructuueckue MeTo bl TPUMCHAIOTCA UI aHaJIn3a IIPOU3BOJACTBCHHBIX ITPOILICCCOB B FOpHOﬁ HpOMbIH.IHEHHOCTI/I?




Kak Mozpenupyiotcs nporeccs! GuiIbTpanny KHUIKOCTH B BOJOHOCHBIX IUTACTaX Ha OCHOBE 3akoHa Jlapcu?

Kakwe 3a1a4u pearoTes ¢ IIOMOIIBI0 YUCICHHOTO MOACITHPOBAHKS XPYIIKOTO Pa3pyILCHHS TOPOJI B OKPECTHOCTH TOPHBIX
BHIPa0OTOK?

Kak HCIOJIB3YIOTCA SKOHOMUKO-MAaTEMATUYECKUE MOACIN IJIA IIJIaHUPOBAHUA U YIIPABJICHUA T'OPHBIM HpOI/I3BOI[CTBOM?

Kaxkwne nporpaMMHBIE CPEACTBA U BBIYUCIIUTECIIBHBIC l'[J'IaTtbOpMI)I MPUMEHAIOTCA IJI1 MOJACIIMPOBAHUA B TOPHOM JICTIC (Haan/IMep,
Matlab, COMSOL Multiphysics, Matcad)?

KakoBbI 0cOOCHHOCTH MOACIMPOBaHUA TCIUIONIEPEAAYN U 3aMOPAXKUBAHUA 'PYHTOB B TOPHOM CTpOI/ITeJ'ILCTBe?

KaxoBbl OCHOBHBIC TIPUHIMAIIBI BLI60pa MOJCJ/IN U IIOKA3aTeIIsd 3¢)CbeI(TI/IBHOCTI/I 3aa4M Ipu MaTEMAaTHYCCKOM MOZ[eJ'II/IpOBaHI/II/I?
TurnoBsbie 3a1aun

HOCTpOI/ITL MATEMAaTHYICCKYH0 MOJCIIb TEXHOJIOTUYECKOI0 Mporecca N3MEJIbUYCHUA FOpHOﬁ MaccChbl U IIPOBECTH aHAJIU3 €€

napamMeTpoB.

CbhopMynrpoBaTh U PEMIUTD 3a/1a4y JIMHEHHOTO POrpaMMHPOBAHUS ISl ONITHMAIIBHOTO PaclpeeeH s PecypcoB Ha TOPHOM
TIPEIPHUATHH.

Paccunrare HanpsHKEHHO-1e(OPMUPOBAHHOE COCTOSIHIE MacCHBA TOPHBIX IOPOJI BOKPYT BEIPAOOTKH METOJJOM KOHEYHBIX
3JIEMEHTOB.

CMoienupoBath mpotiece GUIbTPAIMHU KHIKOCTH B BOJOHOCHOM IUIACTE C UCIOIb30BAHUEM 3aKoHa J[apCH U MPOaHATH3UPOBATh
pE3yNIBTATHI.

H‘pOBeCTI/I YUCJIICHHOC MOJCIIUPOBAHUE XPYIIKOI'O paspyICHUA ITOPO BOJIH3H FOpHOIZ BI)Ipa6OTKI/I C UCII0JIb30BAHUEM METO/JI0B
MEXaHUKH CILJIOIITHOMN Cpeabl.

PazpaboTaTh ceTeBOl rpaduK BBHIIOIHEHUSI TOPHOT'O [IPOEKTA C YU€TOM BPEMEHHBIX U PECYPCHBIX OTPaHUYEHUH.

BrimomHuTs cTaTHCTHUECKHUH aHATN3 TTPOU3BOACTBEHHBIX JAHHBIX U IOCTPOUTH PErPECCHOHHYIO MOIEIH ISl IPOTHO3UPOBAHUS
BBIX0/1a IPOAYKIIHH.

CMOI[eJ'IPIpOBaTL TEIIOBBIC IPOUECCHI B MACCUBE TOPHBIX OPOA NPHU MPUMEHCHHUN METOJa €IUHUYIHOTO UMITYJIbCHOT'O HAarpena.
OHeHI/ITL 3(1)(1)6KTI/IBHOCTL PA3INYHBIX BApUAHTOB KPETIJICHUA I'OPHBIX BI)Ipa6OTOK C IOMOUIBIO MATEMATUYECKOI'O MOACIIMPOBAHUAA.

CocTaBuTh 9KOHOMHKO-MAaTEMaTUYCCKYIO MOICIIb I OLICHKH 3aTpaT U JOXOA0B rOPHOTO NPEAINPUATHA U ONIPEACIINTD ONTUMAaJIbHBIN
IJIaH IMPOU3BOACTBA.

5.2. Tembl NHCBMEHHBIX PadoT

He mpenycmarpuBaeTcst Kypcom

5.3. ®onH OLIECHOYHBIX CPEACTB

OCHOBHBIE MATEMaTUYECKHE MCTOJbI U MOJICJI B TOPHOM JI€JIC

1. MaTtemaTuueckoe MOACINPOBAHUC TEXHOJIOT'MIECKUX ITPOLECCOB

CO3,HaHI/IC Mo:{eneﬁ CTallUOHAPHBIX U TUHAMHUYCCKUX MTPOLIECCCOB pa6OTLI FOpHOi/lI TEXHUKHU U TEXHOJIOTUYCCKHUX LECIIOYEK HAa OCHOBE
3aKOHOB COXPAaHCHUA U (1)1/13I/IKO-XI/IMI/I‘I€CKI/IX IponIeCCOB.

Hcnons3oBanue TCOMETPUICCKOTO MOACIINPOBAHUA AJI MPOCTPAHCTBEHHOI'O OIMMCAHUA MeCTOpO)KZ[eHI/Iﬁ 1 TOPHOTCXHUYCCKUX
00BEKTOB C BBICOKOH TOYHOCTBHIO.

2. Mero/ibl ONTUMH3ALUU U IPOIPaMMHUPOBAHUS
JIuneitHoe 1 HEMMHENHHOE MPOrpaMMHUPOBaHKE AJIs ONTUMU3AIMHY TNIAHUPOBAaHUSI IPOU3BOJCTBA, paclpelelieHHs PECypCOB U
JIOTUCTHKH B TOPHOU TIPOMBIIIIEHHOCTH.

HHHaMI/I‘{GCKOC MporpaMMHUpPOBAHUEC U CETCBOC INIAHUPOBAHUEC I YIIPABJICHUA CJIIOKHBIMU MMPOU3BOACTBCHHBIMU IIPOLECCAMU U
CpOKaMHU BBIIIOJIHCHUA 3a1ad4.

3. CrarucTuyeckue 1 BEpOSTHOCTHBIE METO/IbI
Metozapl MaTEMaTHUECKON CTATHCTUKH, TEOPUU BEPOATHOCTEH U PErPECCHOHHOTO aHAJIM3a JUI IPOTHO3MPOBAHUS U OLICHKH PUCKOB
B TOPHOM IIPOU3BO/ICTBE.

Teopust MaccoBOro 00CITy>)KUBaHUS U TEOPHSI UTP JUI MOJEITUPOBAHUS B3aMMOICHCTBUS M IPUHATHS PELICHUH B yCIOBUAX
HEONPENEIEHHOCTH.




4. DKOHOMHKO-MaTeMaTHIECKOE MOJCINPOBAHUEC
HOCTpOGHI/Ie Mo;[eneﬁ I TJIAaHUPOBAaHUA U YIIPABJICHUA SKOHOMUYCCKUMHU aCIICKTaMU T'OPHOI'0 MMPOU3BOACTBA, BKIOYasA y4€T
3aTpar, 3(2])(1)CKTI/IBHOCTI/I 1 ONITUMH3ALUIO ITPOU3BOACTBEHHBIX ITPOLECCOB.

Hcnonb3oBaHue Mojenei Ul OLIEHKU U BEIOOpA ONTUMAIIbHBIX BAPUAHTOB Pa3BUTHS U PEKOHCTPYKIUHU NPEANPUATHH.
5. KoMnbloTepHOE MOICIUPOBAHUE U aBTOMATU3AIIUSL
BHeipeHue BBIYUCIUTENRHON TEXHUKH U CIISHAIM3HPOBAHHOTO MporpamMmHoro obecreyexnst (MatLab, Mathcad, Excel,

CIeMaTN3UPOBAaHHBIEC TOPHBIE CUCTEMBI) IS PeaTi3allii MaTeMaTHIECKUX MOJIeNiel M MPOBEACHHS PacyeTHO-IIPOEKTHBIX PadoT.

ABTOMAaTH3aLMsI IPOLIECCOB TOPHOTO IPOU3BOCTBA Yepe3 KOMIBIOTEPHBIE CHCTEMBI YIPABICHUS U HU(PPOBBIE TEXHOIOTHH, BKIIOUAst
TreoMeTpHUYECKHE U3MEPEHHS U MOHUTOPHUHT B PEaIbHOM BPEMEHH.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

TecroBsie 3aanust, mpakTHYecKas pabora (3a1a4u), HITOrOBOC TECTUPOBAHIE

6. YHEBHO-METOJNYECKOE 1 HTHO®OPMAIIMOHHOE OBECHEYEHUE JUCIHHUIIJIMHBI (MOLY JIS)

6.1. Pexomenayemas Jutepartypa

6.3.1 Ilepeyenb MporpaMMHOro odecrneyeHust

6.3.2 Ilepevyenb MHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHUE JTUCHUIIJIMHBI (MOY JI)

8. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHUTIVIMHBI (MO/Y JIS)




