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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Juciumuinna  «MaremMatudyeckoe  MOJIEIMPOBAaHHME»  COMNIAaCHO — y4eOHOMY
IJIaHy BXOAWT B umciio auciuiuinH O6asoBod udactu (b1.b) nampamenus 02.03.01
«Marematuka ¥ KOMIIBIOTEPHBIC  HAayKH». JucuuiiviHa  UHTErpUpyeT
MareMaru4ecKue 3HaHUs, IOJYyYEHHbIE CTYJEHTAMHU B TEUEHHUE NEPBBIX TPEX JET
oOyuenus. W3yuenue «MaremMarnyeckoro MOJACIUPOBAHUS»  OasuUpyeTcss Ha
Marepuaiax MPEeAIISCTBYIONIMX €CTECTBEHHO-HAYUHbIX JUCIUIUIMH, TaKuX Kak
MaTeMarTHueCcKuil aHamu3, airedpa M aHATUTUYECKas TE€OMETpHUs, TEOpeTHUYECKas
MexaHuKa, audQepeHnatbHble YpaBHEHUS M YPaBHEHHUs MaTreMarnuecKod (U3HKH,
(GYHKIMOHATBHBIA AHATNU3, BBIUYMCIUTENIbHAS MaTeMarhka M TEOPETHYECKHE OCHOBBI
nporpaMmmupoBanus. CojepkaHue TUCHUIUIMHBI PAaCKPBIBACT MPHUKIAIHONW aCTHEeKT
MaTeMaru4eCKuX KOHCTPYKLIMM W TMOHSITUH, U3y4aeMbIX B TPAJULMOHHBIX pa3jeliax
BBICILIEN MaTEMaTUKH.

[lenpto mpemnojiaBaHusl JUCUUIUIMHBI SIBIISIETCS O3HAKOMJICHUE CTYJIEHTOB C
OoOIIMMH METOJaMH MareMaTUYeCKOro MOJICIUPOBAHUS M HEKOTOPHIMU YaCTHBIMHU
MaTeMaTUYeCKUMU MOJICIIIMH MEXaHWUKH, (DU3UKHU, SKOJIOTHH U SKOHOMHUKH, a TaK¥Ke
dbopMHUpOBaHHWE y HUX YMEHUW M HABBIKOB NMPUMEHEHHUs HM3yYCHHOTO Marephaia K
IIOCTPOCHUIO  MOJECJIEW  Pa3IMYHBIX SBJICHUM M  TMPOLECCOB, K PELICHUIO
MpaKTUYECKUX  3anad.  M3yuyeHue  JUCUMIUIMHBI  IO3BOJIUT  MOJATOTOBUTH
CHEIUATUCTOB, BOCTPEOOBAHHBIX B cdepe KOMIBIOTEPHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH.

1.2 3apauu u3yyeHus JUCUMIIMHBI

B pesynbrare u3yueHuss TUCHUIUIMHBI CTYJIEHT JOJDKEH MPUOOPECTH 3HaHWS,
YMEHUSI W HaBBIKM, HEOOXOMUMBIC i €ro NpOodEeCCUOHATHHOUW AESITEIHHOCTH B
KaueCcTBE CIEHHUAIACTA MO NMPUMEHEHUIO MATEMATUYECKUX METOAOB HCCIIECIOBAHUS
OKPYIKArOIIEU CPEBI.

CrnenuanucT J10KeH:

3HaTb: COBPEMEHHbBIC TEHJICHIIMM Pa3BUTHS METOJIOB MAaTeMaTU4eCcCKOro
MOJICTUPOBaHUs; OOIKME TOAXOAbl K TOCTPOCHHUIO MAaTeMaTHYeCKUX MOJIENCH;
OCHOBHBIE MOJIENTM MEXaHUKU JKUJKOCTU U ra3a, HeOEeCHOM MEXaHHKH W MEXaHUKH
neOpMUPYEMBIX CPEJI, MOJICTTH YKOCUCTEM U TIIOOATHHBIE MOJIETH SKOHOMUKH.

YMeTh: MNPUMEHATh W3YYECHHBIM Marepual K PEIICHUI0 HOBBIX 33134
MareMaru4eckoro  MOJEJIMPOBAHMS; HCIIOIb30BATh  CIEHHAIBHYIO JIUTEparypy,
CIIPaBOYHUKH, MAaT€MATUYECKHUE SHIIUKIIOTIEANH.

Branets: nOpakTHUYECKMMM  HaBbIKAMU  CAMOCTOSITEIBHOM  paboThl  mpu
MOCTAHOBKE 33/1a4 MareMarn4ecKoro MOJICIMPOBAHMS U UX PEIICHUU.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM IPOrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUCLUMnuHe
OOCTWKEHNS KOMMETEHLN

OIIK-4: Cnioco0eH HaX0AUTh, AHAJIU3UPOBATH, PEAJTU30BbIBATH POIPAMMHO U
HCNO0JIb30BATh HA MPAKTHKE MATEMATHYECKHE AJITOPUTMBbI, B TOM YHCJIE C
INPUMEHCHUEM COBPEMEHHBIX BIMHUCIUTECIBHBIX CUCTEM
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OIIK-4.1: Haxomout u
AHATU3UPYET MaTEMaTUIeCKUe
AITOPUTMBI JIJIS1 pELLICHUS
MPaKTHYECKUX 3a7a4

OcHOBHBIE MPUHITUTIBI TIOCTPOCHUSI MATEMATHIECKHIX
MOJIEJIEH.

OcHOBHBIE MPUHITUTIBI TOCTPOCHUS] MATEMATHIECKHIX
MOJIEJIeH, METObI X UCCIIE0BaHUs, 00pabOTKH U
MPUMEHEHHS Ha PEAThHBIX 00HEKTaX.

OCHOBHBIE TIPUHITUTIBI TPUMEHEHHS MaTEeMaTHIECKHX
MoJIeNiel Ha pealbHBIX 00bEKTaxX; METOIbI
MIPEJICTABIICHUS TIOYUYEHHBIX PE3yIbTATOB.
dopmyMpoBark M pelarh 3aa4u, BO3HUKAIOIINAE B
X0JI€ Hay9HO- MCCIIE0BATEeIIbCKON ICITeTLHOCTH U
TpeOyrolue yriryOIeHHbBIX MPO(ECCHOHATBHBIX 3HAHHIA;
BBIOMpaTh HEOOXOAMMBIE METOIBI UCCIICIOBAHUS,
MOJIU(UIIMPOBATH CYIIECTBYIOIINE U Pa3padaThIBaTh
HOBBIC METO/IbI, UCXOJIS U3 331a4 KOHKPETHOTO
UCCIICZIOBaHUs; 00pabaThiBaTh MOTyYEHHBIC PE3YIIbTATHI,
AQHATM3UPOBATH M OCMBICITUBATH UX C YICTOM
MMEIOIIUXCS JINTEPaTyPHBIX JIaHHBIX; BECTH
oubmrorpaduueckyro paboTy ¢ MPHUBICYCHHEM
COBPEMEHHBIX HH(POPMAITUOHHBIX TEXHOJIOTHH.
dopMyIupoOBaTh U PeIIarh 331a491, BO3HUKAIOIINE B
X0J1e HAyYHO- MCCIIeIOBATEIIHCKON JICATEIIEHOCTH U
TpeOyromue yriayOaeHHbIX TPO(heCCHOHATHHBIX 3HAHUH;
BBIOMpATh HEOOXOMMBIE METO/IbI UCCIICIOBAHUS,
MOIU(DHUIIMPOBATEH CYIIECTBYIONIUE U pa3padaTbIiBaTh
HOBBIE METO/IbI, HCXO/IS U3 33/1a4 KOHKPETHOTO
HCCIIeIOBaHUsT; 00padarkIBaTh MOTyYEHHBIC PE3YJIbTAThI,
AHATTM3UPOBATh U OCMBICITUBATH HX C YYETOM
MMEIOITUXCS JINTEPATYPHBIX JTAHHBIX; BECTH
oubmorpaguvecKyro paboTy ¢ IPHUBJICUCHUEM
COBpPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTHI;
MPEJCTABIIATH UTOTHU MPOJICIIAHHOW PadOTHI B BHIIE
OTYETOB, pedeparos, crareit, 0POPMIICHHBIX B
COOTBETCTBHH C MMEIOLIMHUCS TPEOOBAHUSMH, C
MIPUBJICYCHUEM COBPEMEHHBIX CPEJICTB PEIaKTHPOBAHUS
Y TICYary.

dopMynupoBaTh U Pemiarh 331a491, BO3HUKAIOIINE B
X0JIe HayYHO- MCCIIeIOBATEIIHCKON JICATEIIEHOCTH U
TpeOyromme yrryoIeHHBIX MPOo(eCcCHOHATHFHBIX 3HAHUIA,
BBIOMpATh HEOOXOMMBIE METO/IbI UCCIICIOBAHUS,
MOIU(HUIIMPOBATEH CYHIECTBYIONIUE U pa3pabaTbIiBarh
HOBBIE METO/IbI, HCXO/S U3 33]1a4 KOHKPETHOTO
UCCIIeIOBaHUs; 00padaThIBaTh MOTyYEHHBIE PE3yIbTATHI,
AHATTM3UPOBATH U OCMBICIUBATH HX C YYETOM
MMEIOIIUXCS JINTEPATYPHBIX JTAHHBIX; BECTH
oubmorpaguIecKyro paboTy ¢ IPHUBJICUCHUEM
COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTH;
MIPEJICTABIIATH UTOTH MPOJICIIAHHOW PabOTHI B BHIIE
OTYETOB, pedeparos, crareil, 0POPMICHHBIX B
COOTBETCTBHH C UMEIOIIUMHUCS TPEOOBAHUSIMH, C
MIPUBJICYEHUEM COBPEMEHHBIX CPEJICTB PEIaKTHPOBAHUS
W TIeYaTH; MPUMEHSATh OCHOBHBIC METOBI IIOCTPOCHUS
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MareMaTH4ecKuX MoJieneil peanbHbIX 0OBEKTOB U J1E1aTh
Ha MX OCHOBC IPAaBUJIbHBIC BBIBOJbI.
@OyH1aMEeHTATbHBIMU 3HAaHUSMHU B 00J1aCTH
MareMaTH4ecKoro MOJICIIMPOBAHUSI.
@OyH1aMEeHTATbHBIMU 3HAHUSIMHU B 00J1aCTH
MareMarn4cCKoro MOoACJIMpoOBaHrA, HaABbIKaMU
CaMOCTOSITEIbHOIN HayYHO-UCCIIE0BATEIbCKON
NEeSTENIbHOCTH, TpeOyIoIel MUPOKOro 00pa3oBaHMsl B
COOTBETCTBYIOLIEM HaIllPaBICHUH.
(DYHIlaMGHTaJ'II)HI)IMI/I 3HAaHHUSIMU B 00J1aCTH
MareMaTu4ecKoro MoJIeIMPOBaHNUs1, HABBIKAMHU
CaMOCTOSITEIbHOM HAyYHO-HCCIIEI0BATEIBCKOM
JesITeIbHOCTH, TPeOyIoIIel UPOKOro 00pa3oBaHus B
COOTBETCTBYIOIIEM HAIIPABICHUH; CTIOCOOHOCTHIO
UCIOJIb30BaTh MOJYyUYCHHbIE 3HaHUS B
pohEeCCHOHATBHON JESITeTHHOCTH.




OIIK-4.2: Peamn3oBLIBacT
MPOTPAMMHO M UCTIOJIb3YET Ha
MPaKTHUKE MaTeMaruyecKue
ATOPUTMBI, B TOM YHCIIE C
MPUMEHEHUEM COBPEMEHHBIX
BBIYMCIIUTENILHBIX CUCTEM

Hcroputo u METO1010THIO0 MAaTEMaTUKH JIJ1s1
WCCIIEZIOBAHUS COBPEMEHHBIX ITPOOJIEM MareMaTuKH U
MH(OPMATHKHU, COBPEMEHHOE COCTOSIHHE UCCIIeTyeMOn
pOoOIEMBI.

Hcroputo u METO1010THIO0 MaTEMAaTUKH 1151
HCCIIEIOBAHUS COBPEMEHHBIX TPOOJIEM MareMaTuKH U
MH(OPMATHKHU, COBPEMEHHOE COCTOSIHHE UCCIIeTyeMOn
MPOOJIEMBI; METOIBI TTPOBEICHUS MCCIICIOBAHHHA B
00J1aCTH MaTeMaTUKU; METO/IbI IPOBEICHUS
WCCIIeZIOBAaHUH B 00J1aCTH WH(OpPMATHKE.

Hcroputo u METO1010THIO0 MaTEMAaTUKH 151
HCCIIEIOBAHUS COBPEMEHHBIX TPOOJIEM MareMaTuKH U
MH(OPMATHKHU, COBPEMEHHOE COCTOSIHHE UCCIIeyeMOn
MIPOOJIEMBI; METOIBI TTPOBEICHUS MCCIICIOBAHHIA B
00J1acTH MaTeMaTuKH; METOIbI TPOBEICHHMS
WCCIIeZIOBAaHUH B 0071aCTH WH(POPMATHKE; CTIOCOOBI
MyOJIUYHOTO MPEACTABICHUS MTOTyYEHHBIX PE3yJIbTaTOB.
Buners v noHMMars NyTh JATbHEUILIETO PA3BUTHSA
TEOPUHU U METO]T €€ PELICHHUS.

Buners v noHMMars NyTh JATbHEUILIETO PA3BUTHS
TEOPUHU U METOJT €€ PELICHHUS]; OCYIIIECTBIISATh MOUCK B
Hay4YHOU JIuTeparype pe3yabTaroB, OTHOCSIIUXCS K
paccMarpuBacMoM 3ajade.

Buners v noHMMars NyTh JATbHEUILETO PA3BUTHS
TEOPUHU U METOJT €€ PELICHUS]; OCYIIIECTBIISATh MOUCK B
Hay4YyHOMU JIuTeparype pe3yabTaroB, OTHOCSIIUXCS K
paccMarpuBacMoOM 3a7ade; MPUMEHATh MOJyYEHHbIE
pPe3yIbTaThl K PEIICHUIO 3a/1a4H.

CriocoOHOCTBIO K MHTEHCHUBHOM HCCIIE0BATEILCKON
padore.

CriocoOHOCTBIO K MHTEHCHUBHOM HCCIIE0BATEILCKON
paboTe; aneKBaTHBIM MaTeMaTHUECKUM aImapaToM st
BEJICHUSI HAyYHO-MCCIICIOBATEIIbCKON pabOTHI.
CrocoOHOCTBIO K HHTEHCHBHOM HCCIICA0BATCILCKOM
paboTe; aleKBaTHBIM MaTeMaTHYECKUM arTapaToM JIs

BEJICHUS HAyYHO-UCCJIEI0BATEIIHCKOM pabOTHhI;
HaBBIKAMH aHAJIN3a IOCTABIIEHHON MareMarn4ecKon
3a71a4H.

OIIK-7: Cnoco0GeH ucnoab30BaTh OCHOBbI IKOHOMHYECKHX 3HAHUH B Pa3JIMYHBIX

chepax Ku3HeaeATEILHOCTH




OIIK-7.1: IIpuMeHseT OCHOBBI
SKOHOMMYECKUX 3HaHUM JIsI
MIOCTPOCHHUS U aHAIN3a
MaTreMaTu4ecKux Mojiesieil B
SKOHOMUKE

OCHOBHBIE TIOHATUSA, UJIEN, METOBI, CBA3aHHBIE C
JTUCHUIUIMHAMU (PyHIaMEHTATbHON MareMaTuky U
IIPOrpaMMHPOBAHUS.

PexoMeHn0BaHHbBIE TIPEIIOIABATENEM HMCTOYHUKH I10
M3y4aeMOMy BOIIPOCY, KIACCUYECKHE MareMaTu4ecKue
MO/IENIN, HEOOXOJUMBIE U I0CTaTOUHBIE YCIOBUS UX
peanu3aruu.

MeTo/10710THI0 TOCTPOEHUSI MaTEMaTHYECKUX
aJITOPUTMOB, OCHOBHBIE SI3bIKHM ITPOrPAMMHUPOBAHMS U
METOBbI TPAHCIIALUN.

Cucremarn3upoBarb MareMarnyeCcKue MOJEINH,
OTNHCHIBAaTh OCHOBHBIE ATAIlbl IOCTPOEHUS AITOPUTMOB.
CamOCTOSTENBHO OCYIIECTBIIATH MOMCK CIELMATBHON
JUTEparypbl U BbIOMPATh 3 (HEKTUBHBIE YUCIICHHbIE
METO/IbI COTTIaCHO ITOCTABJICHHBIM 33/1a4aM; B
COOTBETCTBHUHU C BEIOPAHHBIM METO/I0M CTPOUTH
MaTeMaTHYECKYI0 MOJIENb C AITOPUTMOM €€ peaTu3alti.
Crpouth MareMarnyecKue airOpuTMbl U PEATU30BbIBAThH
UX C TIOMOILBIO A3BIKOB ITPOrpaMMHPOBAHUS AJIs
pelIeHNs MPUKIaaHbIX 33/1a4.

Mertoponorueit MareMaTu4eckoro MoJIeJIMpOBaHus,
HaBbIKaMU cOOpa v padOThI ¢ MaTEeMaTHIECKUMU
UCTOYHUKAMH HH(POOMAIUH, TEOPETUIECKUMU OCHOBAMHU
MIOCTPOEHHUSI AITOPUTMOB YHCIEHHBIX METO/I0B.
Hapbikamu cucremaru3aiuy 1 BbIoopa HE0OX0AMMOi
MH(pOpPMAIMK COTJIaCHO MTOCTABIEHHOM 3aj1aue,
OCHOBHBIMH METOJ[aMU MaTeMaTu4ecKkoro u
AITOPUTMUYECKOTO MOJIETHPOBAHUS.

HapbIkaMu OCTPOEHUS M MaTeMaru4ecKoil MoIeH ¢
HCII0JIb30BaHUEM BBIOPAHHOTO SI3bIKA
IPOrPaAMMHPOBAHMUS.

1.4 OcobOeHHOCTH peajiM3alUu IUCHHUILINHbI

S3BIK peanu3zanuy IUCHUILIMHBL Pycckuil.

JucuuruinHa (Moayis) peanusyercs ¢ npuMmenenneM D0 u JIOT

URL-anpec u Ha3BaHHE 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?1d=3083 .




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,89 (68)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 0,94 (34)
MIPAKTUYECKUE 3aHATHS 0,94 (34)
CamocrosiTesqbHas padora 1,11 (40)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. CTanmoHapHble MOJeJH

1. CamocTosTenbHas padoTa 1mo Moaystro "CTannoHapHbIe
Mozenn"
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2. Pemrenue 3ama4 o reMam: cucteMbl UeObIIeBa;
MOCTPOEHNE MHTEPHOJIALIMOHHBIX MOJICNIEN C TOMOILIBIO
TPUTOHOMETPUUECKUX MHOTOUJIEHOB, MHOTOUJICHOB
Jlarpamxa, Herorona u DpmuTa; mpeoOpa3oBaHue
JIMHEHHBIX OIIEpaTOpPOB BEKTOPHBIX MOJEIEH
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3. OcHOBHbIE TOHATHUS. MoOJ1eTTh, MOJIETUPOBAHKE.
[TpenMeTHBIE, aHATOTOBBIE M MaTEMaTHYECKUE MOJEIN
OO6m1as cxema MET0/1a MOJICTTUPOBAHUS CIIOKHBIX CUCTEM.
Merton maremarudeckoro MmoaenupoBanus. Knaccuduxarus
Mojeneil. Monens "yepHoro smuka". CranroHapHble U
IUHAMUYECKHE MOJIEIIH.




4. ITocTpoeHue CTAMOHAPHOW MOJIENN 110 JUCKPETHOMY
Ha0Opy MaHHbIX. CBS3b 3aa9K UICHTU(UKAIIH
MapaMeTpOB CTAMOHAPHOW MOJICNIH THUMA “UE€PHBIN SAMIUK ™~ C
3a1a4ell MHTEPIOJSALUY U 3aa4ei HAWITydIlIero
npuOIKEeHNs (PYHKITUH.

5. Cuctemsbl Ueoblmena. OnpeneneHue CUCTEMBI
UYeoOnrmeBa. Kpurtepwii (3KkBUBaIEHTHOE ompesesienue). [Isa
KJIACCMYECKHUX MTpUMeEpa YEOBIIIEBCKUX CUCTEM —
MPOCTPAHCTBO MHOTOWICHOB U MPOCTPAHCTBO
TPUTOHOMETPUUECKHUX MHOTOWICHOB.

6. Jlunerinas uaTEepriosausa. OOmmiA BUa
UHTEpHonupytoei Gpyakuuu. [IpakTundeckuii ciocod
uHTepnosnuy. [IpsMoe mocTpoeHne HHTEPIOIAIUOHHOTO
MHOTOWIeHa Jlarpanka 1 TPUrOHOMETPHUUECKOTO
WHTEPIOJIIIMOHHOTO MHOTOYJICHA.

7. DOpMUTOBBI CIUIAHBI. PazneneHHbie pa3HOCTH.
HurtepnionsiiinonHsii MHOTOWIEH B (popme HeroToHa.
WuTeprionauns ¢ KpaTHBIMM y371aMu. MHOTOUYJIEHBI
OpmuTa. 3a1a41 Ha MOCTPOCHHUE IPMUTOBBIX CIIJIAHHOB.

8. MeTton HanmeHbITUX KBaaparoB. Maes metoma. OOmias
MOCTAaHOBKA 3a/1auy HAWTy4IIero MPUOIKEHUS B
rmiib0epToBOoM mpocTtpancTse. HepaBerncTro Kommm—
bynsakosckoro. Marpuua I’ pama. IIponecc
oproroHanu3aunu Imuara.

9. HTEepnONsSIIMOHHBIA U CTIIKUBAIOIINHI CIUTANHBI.
[Ipsimoe mocTpoenue KyOrnuecKoro criaiiHa Jisepa.
I'pannunbie ycnoBus. [IpuHIIMIT MUHMMYyMa NOTEHIUATBHOMN
sHepruu. OnpeneneHre CriaKUBaoIIEro CrilaiHa.
AJITOPUTM TIOCTPOCHHMUSL.
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10. PaBHOMepHOE nipubmxkenue. [locranoBka 3anauan
paBHOMepHOTro npuOIKeHus. CyIecTBOBaHHE PEIICHUS.
EnuncTBeHHOCTH (TeOopema Xaapa). Teopema UeOwimeBa 00
ampTepHaHce. BoccTaHoBIieHNE dTIeMEHTa HAUTYYIIIeTo
PaBHOMEPHOTO MPUOIMKEHUS 110 33[aHHOMY ATbTEPHAHCY.
ANTOpUTM NOCTPOEHUS AIbTEPHAHCA.

2. HecranmmoHapHble MojieJIH

1. UnenTuduxanys napaMeTpoB HECTALMOHAPHON MOJIENH.
OO61mas cxema MaTeMarnyeckoro MoIeTMpOBaHUs MTpoliecca
¢ yueToM 3¢ (HeKTOB TaMATH Ha OCHOBE
muddhepeHIMATBHBIX U HHTETPANTbHBIX YpaBHEHUI. Moiens
bonbimana—BounbTepa.

2. CamocrosTenbHas padota no Moyt "HecranuonapHeie
mozenu"
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3. UnrerpanbHbie npeoOpazoBanus. OpTOHOPMUPOBAHHAS
CUCTEMa TPUTOHOMETPUUECKUX QPyHKIMNA. Borancienue
koadpurmenToB psaaa Oypoe. [IpeodpazoBanue Oypbe u
obparnoe npeoOpazoBanue. [ToHsiTHE OKOHHOTO
npeoOpazoBanus. Belisier — npeoOpazoBanue. [Ipumepsr.

4. O600meHHbIe GYHKIINN MEJICHHOTO POCTA.
O06006mennbie pousBoHbIe. [IpeodpazoBanue Oypre
000011eHHBIX (YyHKIMNA. Berarcienue npsMoro u
obparHoro npeoOpazoBanuii Jyist nenbra—pyHkiuu Jupaka
u ee npou3BoHOM. [IpeoOpasoBanue Dypbe
TPUTOHOMETPUYECKUX (DYHKIIUH.
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5. IIpeobpazoranue Jlammaca. Onpenenenue u odmme
cBoiicTBa mpeobpazoBanws Jlammaca. O0parnoe
npeoOpazoBanue (hopmyna Memmunaa). CriocoObl
BBIYUCIICHHSI 0OpaTHOro npeodpasoBanus. [lonsTre
cBepTkH nBYX (yHkmmii. [IpeobpazoBanue Jlarmiaca ot
CBEPTKHU.

6. luckpernoe npeoOpazoanre Oypbe. AITropuTM
osicTporo npeodpazoBanust Dypbe. CBsI3b C HENIPEPHIBHBIM
npeoOpasoBanuem. Teopema KorenpaukoBa—IlleHHOHA.
VYcnosue HaiikBucta. [Ipumepsl.

7. Monenu tuna Bonerepa. IHTerpaibHas 3aBUCUMOCTb
BBIXO/JIHOTO CUTHAIA OT BXOJHOI'O CUTHAIA. Y CIIOBHE
nepuoauYHOCTH Mozenu. PaznoctHoe sinpo. Ilepenarounas
¢ynkuus. Kosdunuent ycunenus u ¢daza.
WnenTuduxanus napaMmeTpoB MOAEIH 110 pe3yIbTaTam
ucnblTaHuid. Cryyaili MHOTOKaHaJILHOTO BXOJa ¥ BBIXOJA.

8. Iuddepentmanbupie Moaenu. OOIHi B MOJIENH,
OTHCBIBAEMOI CUCTEMOI TMHEWHBIX OOBIKHOBEHHBIX
g depeHIMATbHBIX YpaBHeHUH. [IpuMenenue
npeoOpazoBanust Jlamnaca. Co6cTBEHHBIE U
PHUCOENHEHHbIE BEKTOphl. PyHIaMEeHTalbHas cUcTeMa
peueHnid. MeToJ1 BapHalMy HOCTOSIHHOTO BEKTOpA.
[Ipumeprr Moaenei.
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9. Knaccuduxamnmsi ocoobix Touek. CrucremMa aBTOHOMHBIX
ypaBHEHUH Ha MIOCKOCTU. CBSA3b 0COOBIX TOUEK CHCTEMBI
CO CTallMOHAPHBIMHU pemeHusIMU. Citydail pa3InyHbIX
JeHCTBUTENEHBIX COOCTBEHHBIX YHCEN: YCTONUMBBINA 1
HEYCTOMYMBBIN y3Iibl, cey10. Cilydail KpaTHOTO
COOCTBEHHOTO YHCIIA: TUKPUTUIECKUNA y3€ll, HeyCTOMUMBBIN
Y YCTOMYUBBIN BBIPOKACHHBIE y3i1bl. CiTydall KOMIUIEKCHO-
COIPSKEHHBIX COOCTBEHHBIX YHCEI: HEYCTOWYMBBIN U
ycToiuuBbli (hOKychl, eHTp. MeTonx MonTte—Kapio.
Brruucnenue unaTerpanos. BeposaTHOCTHOE IIPEeCTaBICHUE
pelienus ypaBHeHus Jlaraca.

10. Beruucnenne npeodpazoBanus @ypbre OCHOBHBIX U
000011IeHHBIX (D)YHKIIHIA; BEIYUCICHHE TPE0Opa3oBaHuUs
Jlarnaca; uccnenoBaHue THIA 0COOBIX TOYEK
IUHAMHUYECKHUX MOJenei

10

3. MaTemMaTnyeckue MoaeJd YJKOHOMHUKH H DKOJIOTNH

1. CamocrosiTenbHas padora o Moyt "Maremaruueckue
MOJIENIU DKOHOMHUKH U dKOoJorun"

10

2. Monens nenoo0pazoBanus. [loHsiTe YKOHOMUKO-

MaréMarn4eCKOro MoaCInpoOBaHuA. CDYHKHI/IH HOTp€6J'I€HI/I$I.

Oynkuusa npoussoacTsa. Touka Banbpaca. [Ipumenenue
MPUHIINIIA CKUMAIOIIUX OTOOpKEHUH.

3. banancoBas Mmoaens JleonTeeBa. @OpMyIHPOBKA
Oa1aHCOBBIX ypaBHEHHH. MaTpulia TEXHOJIOTHUECKUX
koa(durmenToB. HexkoTopeie o011e CBOMCTBA MaTpHII €
HOJIOXKHUTEIbHBIMH KO3 puurenTamu. [IpogykTuBHbIE
MaTpHIIbL.

4. lunamudeckas moaens JleonteeBa. uddepeHnnanpabie
ypaBHEHHMsI TUHaAMUYeCKOM Mojenu. O0mue cBoicTBa
pemiennii. [lonsiTne ycroiuynBoOCTH.
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5. OnTuMH3alMOHHLIE MOJeIN dDKOHOMUKH. Kitaccuueckas
n MHOFOKpI/ITepI/IaJIBHa}I 3a1a4Y1 OIITUMMU3AIINUN. HOHHTI/IC
[TapeTo—ONTUMATBHOTO PEIICHHUS.

6. DKOHOMHUYECKHE MPUIOKEHUS Teopuu urp. Urpossie
METO/bI TIJIAHUPOBAHMSI TOBAPHOTO aCCOPTUMEHTA.
ITocTpoenue marpulibl Beiurpbiieid. Metron bpayna—
Pobuncona.

7. Mojenu SKoHOMHYECKOTO pocta. Monens ¢poH-Helimana.

Mogpens I'eiina. Monenu sxocucteM. 3akoH Manbryca.
[Ipocteitmme ypaBHEHHs BOCIPOU3BOACTBA. Moenb
“XUIIIHUK—KEPTBA”. Y CTOMYMBOCTh CTAlIMOHAPHOTO
peLICHHUS.

8. Knetounble aBToMarsl. BeposTHOCTH Mepexo10B.
MogenupoBanue JMHAMUKU TTonysiuuid. Moaenu
XUMHU4YECKON KuHeTukH. [IpocTeime ypaBHEHUS 1
monenu. Peakius benoycosa—Kaborunckoro. Hexkoropsie
CBOMCTBA PEIICHU.

9. MoaenupoBaHue pacipOCTPaHEHNsI HEPBHOTO UMITYJIbCA.
Mogens X0IKKUHa—XaKCIIH.

10. Maremarnueckoe MOJIEIMPOBaHUE B 3KOHOMUKE

4. MateMaTH4YeCKHE MO MEXaHUKH

1. CamocrosiTenbHas pabota o Moayito "Maremaruueckue
MOJIENIN MEXaHUKH"

10

2. HebGecHas mexaHuka. 3akoHsl Keruiepa. 3akoH
BCEMUPHOTO TroteHus: HetoroHa. YpaBHeHUs BUKEHUS
rwianeT ConHeunon cucreMsl. [Ipunussl. Teopus
ynpyrocTy. TeH30pbl HapsHKeHUH 1 e OopMarivii.

WuBapuaHThl TEH30pOB. YpaBHEeHHsI [BHKEHH. 3akoH [yka.

Cucrema ypaBHenuii Jlame.
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3. ®opmyasl KonocoBa—MycxenumBuiIn. AHTUILIOCKAs
nedopmarms. [Tnockas ctarudeckas 3amada TeOpun
ynpyroctu. TouHble pelieHus 3a1ad ¢ TpeMHaAMH.
Koad dunimeHTs MHTEHCUBHOCTH HAMPSHKCHUN.

4. Yupyrue BoiHbL. [IpofoiabHbIe U TONEpEeYHbIE BOIHBI.
IToBepxHocTHBIE BOJIHBI Pasniesi. Boiner JIsBa.
Bapuanronsbie TpUHIUIBI TEOPUH YIIPYTOCTH.
Bapuanmonnsie npunuunsl Jlarpanka u Kactuibsino.
Metoa KOHEUHBIX 3JIEMEHTOB.

5. Teopus mnactuynoctu. [lonsTue HeoOparuMon
negopmaryu. Jledopmanun-oHHas TeOpUs MIIACTUYHOCTH U
TEOpUs YNPYromjJacTUYeCKOro TEUEHHUS.

6. Teopus nonzyuectu. [luarpaMMbl MOA3y4eCTH U
pelakcanuu HanpsbkeHuid. HacnencrBeHHble Moienu
BSI3KOYTIPYTHX M BA3KOIUIACTUYECKUX cpell. Teopus
Te4eHUs. Teopus ynpouHEeHUs.

7. I'mppoarHaMuKa uaeanbHoM xxuakoctu. Cucrema
ypaBHeHH Dunepa. be3BuxpeBoe TeueHune. 3agaya
oOtekanusi. Metoz rogorpada. Ypasuenus Hasre—Croxca.
Cucrema ypaBHEHHH BSI3KOW KUIAKOCTH U BS3KOTO rasa.
[Ipocteiimue Tounsle pemenus (Teuenue Kyatra, Teuenue
[Tyazeiins).

8. Komnbrotepusie cuctembl. Cuctembl MSC NASTRAN,
ANSYS, COSMOS. OcHoBHBIE 3Tarbl pabOTHI: 33JaHNE
reOMeTpHUH, 3a/laHie CBOICTB MaTepualoB, 3aaHue
BHEIIHUX HAarpy30K U OTPaHUUYEHUH, BHIIIOJHEHUE pacueTa.

9. MexaHuka Xpynkoro paspyuenus. CuiaoBoii u
SHEPreTHUECKUI KpUTEPUH pa3pyILICHHUS.
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10. MeTon rogorpada; mocTpoeHUE OMPEISITIONTUX
YPAaBHEHU HACJIEICTBEHHOU TEOPUH YIIPYTOCTH

Bcero

34

34

40
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10.

1.

12.

13.

14.

15.

16.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

Cenos JI. 1. Mexanuka crutomrHoit cpenbl: T. 2: [B 2 Tomax|(Mocksa: Hayka).

Hynos B. I'., benonunenkuii B. M., Ilubapos B. A., Illalinypos B. B.
Maremarrueckoe MOIETUPOBaHUE B IIIOOATBHBIX MPoOIeMax
ectectBo3Hanus: MoHorpadusi(HoBocubupck: Cubupckoe otaenenue PAH).
Mapuyk I'. 1. MeToabl BEIUUCTUTEIRHON MaTeMaTuku: yaeOHoe mocobue
(Mocksa: Jlans).

Camapckuit A. A., MuxaitnoB A. [1. Maremarnueckoe MOJETMPOBAHUE:

uje, MeTo/bl, mpuMepsl: MoHorpadus(MockBa: OU3MaTIUT).

Cenos JI. 1. Mexanuka crutomrHoi cpenpl: T. 1: [B 2 Tomax](Mocksa: Hayka).

baxsanoB H. C., Jlanuu A. B., Umxkonkos E. B. Uncienasle METOIbI B
3agayax v ynpaxkHeHusx: Pekomengosano YMO 1o kiiaccuyeckoMy
YHHBEPCUTETCKOMY 00pPa30BaHMIO B Ka4e€CTBE Y4EOHOTO MOCOOHS ISt
CTYJICHTOB BBICIINX YUEOHBIX 3aBEJICHNUN, 00YUaAIOIINXCS 10 CIEIUATHBHOCTIIM
BhIcIIeTO TIpodeccuonansHoro oopaszoanus 010101 "Maremaruka" u
010901 "Mexanuka"(MockBa: BUHOM).

I'aBpuiiosa JI. B., Kommnanuer JI. A., PacnonoB B. E. Maremaruueckoe
MO/JICIMPOBaHNE BOAHBIX 3KocucTeM: yueOHoe nocooue(Kpacnospck: COY).
AnexceeB B.M., Tuxomupos B.M., ®omun C.B. OntumMansHOE yIpaBjieHuUE:
y4eOHUK.; pekoMeH0BaHO YMO 10 KIacCHYeCKOMY YHUBEPCUTETCKOMY
obpazoBanuto(M.: ©USMATIINT).

TonynoB C. K. DiieMeHThI MEXaHUKH CIUTOIIHOM cpefibl: [Hayd. u3. |(MockBa:
Hayxka, ['n. pea. ¢pus.-mar. out.).

Apnonbg B.W. O6bikHOBeHHbIE U] PepeHIInanbHbIe YpaBHEHH: YueOl.
nocobue(Mocksa: Hayka).

Brnagumupos B.C., Kapunos B.B. YpaBHeHus: Maremarnueckoil Gpu3NKU:
yueOHuk(MockBa: DU3MATIINUT).

Bbopeckos A. B., XapnamoB A. A., Mapkosckuii H. JI., Mukymun JI. H.,
Moptukos E. B., ManbueB A. A., Caxapubix H. A., @posos B. A.
[Tapannensubie Beruucienus Ha GPU. ApxutekTypa u mporpamMmmHas MOJA€eIb
CUDA: yuebHOe 1tocobue /ijisi CTyACHTOB By30B, 00OyYalOIIMUXCs 1O Harp.
010400 "TIpuknaguas maremarvuka u naopmaruka", 010300
"®yHgameHTaTbHAT HHPOPMATHKA U HHPOPMAITIOHHBIE

texHonoruu" (MockBa: 31-B0 MOCKOBCKOTO YHUBEPCUTETA).
benonunenkuit B.M., [Hokun FO.M. Maremarnueckoe MOEIMPOBAHUE B
3aa4ax OXpaHbl OKpyKaromieit cpenbl: kypce aexkuuii(HoBocubupcek:
NH®OJINO-nipecc).

Mprkuc A. 1. DneMeHTsl Teopun MareMmarudyeckux monenei(M.: Hayka.
Du3MaTInT).

Camapckuii A.A., Muxaitnos A.Il. Maremarnueckoe moaenvpoBanue: Uen.
Metonel. [Ipumepsi(M.: DUIMATIINUT).

Temam P. Maremarnueckoe MOJECIMPOBAHUE B MEXaHUKE CIUIOIIHBIX CPEL
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(Mocksa: JIaboparopus 3Hanuii"" (panee ""BMHOM. JlaGoparopus
3HaHW").

17.  Jlankxo B. A. KoMnbroTepHOE MOJETMPOBAHUE CUCTEM U CTATUCTUYECKUI
aHaIIM3 TAHHBIX: METOIMYECKUE YKa3aHUS I10 JIabopaTopHbIM paboTam
(Kpacnosipek: UIIL] KI'TY).

18.  boiiko E.A., luguuun [.I'., IIummapes I1.B. Maremaruueckoe
MOJIETTUPOBAaHHUE TEILIOIHEPreTUIECKUX 3a1a4d Ha DBM: meTouueckue
ykazanusi(Kpacnospek: UL KI'TY).

19.  CrpenpuukoBa E.A. UmuranimonHoe moaenuposanue B Matlab u GPSS
Word: MmeToauueckue ykasanus 1o gucuuiuinae "MMuranuoHHoe
MOJIETUPOBAaHNE SKOHOMUYECKUX MPOLIECCOB" JIJIsl CTYJIEHTOB CIIELUATbHOCTH
080801.65 "llpuxnagnas uapopmaruka B skonomuke" (Kpacunosipck: KITY).

20.  VYrues B.A. IMuTatiuoHHOE MOJACIMPOBAHUE IKOHOMHUYECKHUX ITPOIECCOB:
metonunyeckue ykazanus(Kpacnospck: Cub. denep. yu-t; XTU - dunman
CoYy).

4.2 JIMueH3UOHHOe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe
obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecrevyeHune, HA KOTOPOe YHUBEPCUTET UMeeT JIMLEH3HUI0, a TAK:Ke CBOOOIHO
DacNDOCTDaHsieMoe IDOrDAMMHOe o0ecreyeHme):

1.  Metoauka npoBeACHUS 3aHITHIA JOMTYCKAeT MCIIOJIb30BaHUE TEXHHUECKUX
CpeacTB (MPOEKTOPBI, HHTEPAKTUBHBIC TOCKH), 00€CTICUCHHBIX
COOTBETCTBYIOIIMM IPOTPAMMHBEIM 00ECTIEYCHHUEM, TTPEIIaracTcs
MPUMCHCHHUE BBIYUCIIUTEILHON TEXHUKHU M CTaH/IapPTHBIX TTaKETOB
npukiaaabix nporpamm (MS Office, MathCad, MathLab u ap.).

4.3 UnTepHeT-pecypchl, BKIKWYASA NMPodecCHOHATIbHBbIE 0a3bl TaHHbIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1. He npenycmotpeHno.

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOAATCS B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHoO-TeXHHYeCKasi 0a3a, HeoOXonMMasi JJIsl OCYyLIEeCTBJICHHUS
00pa30BaTEJIBLHOIO MPOLeCcca MO AMCHHILIHHE (MOLY.II0)

Jl1s IpoBeIeHNs 3aHATUI UCIIONB3YETCs IPOCKTHO-IIEKIIMOHHASA ay JUTOPHSI,
o0opyToBaHHAs AEMOHCTPAIMOHHBIM KOMITJIEKCOM, 00€CTIeUNBAIOIINM
TEMATUYECKHE WITIOCTPALIMH U MPE3EHTALINH, a TAKXKE NEPCOHATbHBIMU
KOMIIbIOTEpAaMHU C HEOOXOMMBIM IPOTrPaMMHBIM 00€CIIEYeHHEM U OJKII0UYEHUEM
K cetn «MHTEpHET».

[Tomerienust st CaMOCTOATEIbHOM paboThl 00YYAIOIINXCSI OCHAIIEHbI
KOMIIBIOTEPHOM TEXHUKOM ¢ BO3MOYKHOCTBIO OJKIIOUEHUs K ceTH "MHTepHeT" u
obecrnieueHreM JOCTYTa B 3JEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHyI0
Cpely OpraHHM3aluu.
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