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CocraBuTelns / COCTaBUTENN: Oou. Kagh. mamem. mooeauposanus A.M. Ebumos

Pabouas mporpamMma AMCUMIUIMHBI YTBEp)KICHA Ha 3acelaHUM KadeIpbl Mamemamuieckozo
MOOenuposanuss TPOTOKON OT « 26 » sneaps 20 21 1. Ne 7

JlononHeHUs U M3MEHEHUs, BHECEHHble B Pa0OYyl0 NpOrpamMMmy AWCLUIUIMHBI, YTBEPXIEHbI Ha
3acelaHuy Kadeapsl ,
pOTOKOJ Ne OT « » 20 r.

3aBenyromnui kadeapoit / /

JIonoJHEeHusT U M3MEHEHHUs, BHECEHHBbIE B DPa0OYYyI0 MPOrpamMMy JAWUCIUIUIMHBI, YTBEPXKIEHBI Ha
3acelaHuy Kadeapsl ,
IpOTOKOJ Ne OT « » 20 r.

3aBenyromnuii kageapoit / /

JlorosiHEHNsT W W3MEHEHHs, BHECEHHbIE B padouyl0 MNporpamMmy IUCLUUIUIMHBI, YTBEP)KICHBI Ha
3acelaHuy Kadeapsl ,
IpOTOKOJ Ne OT « » 20 r.

3aBenyromiuii kadeapoit / /

JloroiHEHNsT W W3MEHEHHs, BHECEHHbIE B pabouyyl0 MporpamMmy IUCLUIUIMHBI, YTBEP)KICHBI Ha
3acelaHuu Kadeapsl ,
poTokoJt Ne OT « » 20 r.

3aBenyrouuii kadeapoit / /




CnHCOK TOKYMEHTOB H MaTepPHAJIOB

. [lepeueHs MIAHUPYEMBIX pPE3YIbTATOB OOYYEHHS MO AUCUUIUIMHE, COOTHECEHHBIX C
YCTAQaHOBJICHHBIMM B  00pa3oBaTelbHOM IporpaMme HWHIAMKATOpaMH  JIOCTHIKEHUS
KOMIIETCHITUM

. enmp 1 MeCTO NUCUMIUIUHBI B CTPYKTYpE 00pa30BaTEIbHON POTrpaMMBbI

. Conepxanue pabodeli mporpaMmsbl (00BEM TUCITUTLIMHBI, TUTIBI M BUIBI YA€OHBIX 3aHSATHH,
y4e0HO-METOIuYecKoe 00eCIeYeHne CaMOCTOSTEIIbHON pabOThl 00YJIarOIIINXCS)

. @OoH/I OIIEHOYHBIX CPEJICTB 10 AUCIUILUIMHE

4.1. TlepeyeHb KOMIETEHIIMI W WHIUKATOPOB JOCTHKEHUS KOMIIETCHIIMH C YKa3aHHEM
COOTHECCHHBIX C HHMH 3aIUIAHUPOBAHHBIX PE3YJIBTaTOB OOYYECHUS IO JUCIUILIMHE.
Onucanrie KPUTEPHUEB U KA OI[CHUBAHUS PE3YJIbTATOB O0yUEHUS IO JUCIHUILTHHE.

4.2. TunoBble KOHTPOJIbHBIC 3aJlaHUs WM WMHBIC MaTepHalbl, HEOOXOJUMBIC IS
OLICHUBAHUSI PE3YJIbTaTOB OOYUYEHUS MO JUCIUIUIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMU B
o0pa3oBaTeIbHON MpPOTrpaMMe WHAMKATOPAMH JTOCTH)KCHUS KOMIIeTEeHIMHA. MeTtoaudyeckue
Marepuaibl, ONPECISIONME TPOLEAYPbl OLICHUBAHUS PE3YJbTaTOB OOY4YEHUs TIO

IUCLUILINHE.

. YuebHO-MeToJMuecKoe U MHPOPMALMOHHOE 00eCTIeYeHUE AUCIUTIINHBI

5.1. IlepeueHb OCHOBHOM U JIOIOJHUTEIBHOM y4yeOHON JUTEpaTyphbl, HEOOXOAUMOMN JUIs
OCBOEHUS AUCLUIIINHBI

5.2. Ilepeuenb pecypcoB MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOM ceTn «VHTepHeT» u
IIPOrpaMMHOT0 OOecreyeHHs, HEOOXOIMMBIX JUIsI OCBOCHMS JAWUCLUIUIMHBI, BKIIOYas
npodeccuoHanbHble 0a3bl JaHHBIX 1 MHPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

. MarepuanbHO-TeXHUYECKas 0a3a, HEOOXOUMas JJIsI OCYIIECTBICHUSI 00pa30BaTEIHLHOTO

mpornecca o JUCIUIINHE



1. IlepeyeHb MIaHNPYeMBIX Pe3yJIbTATOB 00y4eHNs MO JUCIUIIHHE, COOTHECEHHBIX €
YCTaHOBJICHHBIMH B 00pa30BaTe/IbHOM NPOrpaMMe HHAMKATOPaAMHU A0CTHKEHHSA

KOMIIeTeHIN I

ITo nToram ocBOCHUS JUCHUITIIMHBI 06yanOHlHﬁCH AOJIKEH OOCTUYD CIICAYIOIIUX PE3YIbTAaTOB

oOyueHusI:
Kareropus ®opmupyemas Kon u nanumenoBanue Pe3yabTaThl 00y4eHus 1o
(rpynmna) KoMIeTeHuus (¢ HHIUKATOpPA JMCUMILINHE
KOMHETeHHHﬁ YKa3aHUeM K()Ha) JOCTHUKECHUSA
(le/l HaJUIUH KOMIIETCHIIUHN
OIIK)
Teopemuueckue u OIIK-1. Cnocoben OIIK-1.1. Buams 0CHOGHBIE MEMOObl
npaxmuueckue peuwiams akmyanbHble Obnadaem pewenus 3adau; ocnosHvie
OCHOBYI 3a0auu
. . QynoamenmansHbLmu meopembl OUCYUNTUHDL
npogheccuonanvHoll | GyHOameHmanbHou SHAHUAMU, NONYYEHHBILMU 6
OesimenpHOCIU U NPUKIAOHO obnacmu MamemMamuieckux u
Mamemamux

(unu) ecmecmeenHvIX HAYK.

OIIK-1.2.

Ymeem ucnonvzoeamo
¢yHoamenmanvHvle 3HaAHUA,
noxyuennvle 6 obracmu
Mmamemamu4eckux u (uuu)
ecmecmeeHHbIX HAYK 8
npogheccuonanvbholl
oesmenbHOCmu.

Ymems pewams 3a0auu no
oucyuniune; onpeoensims
KOPPEKMHOCMb NOCHAGIEHHOU
3a0a4u; NPUMEHsIMb Ha
NpaKkmuKe 3HaHUsL O NPeoOMeny.

OIIK-1.3.

Hmeem nasvixu 6vibopa
Memo008 peutenus 3a0ay
npogheccuonanvbholl
OessmenbHOCmU Ha 0CHO8e
Meopemu4ecKux 3HaHui.

Braoems cnocobnocmoio
KOPPEKMHO NOCMAGUMb 340ay;
KIAcCu4eckumu u
COBPEMEHHBIMU MEMOOAMU
peutenus 3a0a4 8
npogeccuonanrbHol
OoesimenbHOCIU

2. Heap 1 MecTO IMCUMILJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

Jucnunimza «MeTo bl ONTUMHU3ALUN» OTHOCUTCS K 0053aTe€IbHON YacTH.

JucnumuimHa usydaercs Ha 1-oM Kypce B 1-oM cemectpe.

Ilenn w3ydeHHsT JUCLUIUIMHBL: 3HAKOMCTBO C COBPEMEHHBIM COCTOSSHUEM MAaTE€MaTU4YeCKOIro
MOJICJIMPOBAHMs, a TaKKe C KIACCUUYECKUMH pe3ylbTaTaMHu, OTHOCSIIMMHUCS K 3TOM oOjactu;
3HAKOMCTBO C OCHOBHBIMH 33Ja4aMH, NPUBOJAIIMMH K HENPEPBIBHBIM MAaTEMaTHYECKUM MOJEISM,
OCBOCHHME COBPEMEHHBIX METOJIOB UCCIIEIOBAHUSA MOJEIIEH.

Jl1st ocBOEHMS AMCUUIIIIMHBI HEOOXOAUMbI KOMIIETEHIINH, C(HOPMUPOBAHHBIE B pAMKaxX U3Y4YEHHUS
CIIEAYIOIIMX JUCHUIUIMH: anredpa ¥ TreoMeTpus, MaTeMaTHYecKuil M (PyHKIMOHANbHBIM aHau3,
nudepeHaIbHble YpaBHEHUS U ypaBHEHUS B YACTHBIX IPOU3BOJHBIX, YUCICHHBIE METOJbI U
HCCIIE0BAHKE OllEepaLUil.

3. Conep:xanue padoueil mporpaMmsl (00beM JUCHMIIJIMHBI, TUIIBI U BUbI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOoAuYecKoe o0ecneyeHrne CaMOCTOSITEIbHOM Pad0ThHI 00y4al0IIUXCH)

Coneprkanne paboueli mporpaMMmel npeactaBiieHo B [Ipmmoxenun Ne 1.



4. DoHJ 01IEHOYHBIX CpEaCTB IO TUCHUIIJIUHE

4.1. IlepeyeHb KOMIETEHI[HIT U MHAUKATOPOB JIOCTUKEHUSI KOMIIETEHIHH ¢ YKa3aHUeM
COOTHECEHHBIX ¢ HUMM 3aIIAHUPOBAHHBIX Pe3yJIbTATOB 00y4eHHsl 110 JUCIHILJIMHE.
OnucaHue KpUTepUeB U MIKAJ OLlEHNBAHUS Pe3yJIbTATOB 00yUeHHs M0 JUCIHUILINHE.

Kon u ¢opmymupoBka xomnereniuu: OIIK-1. CrnocobeH pemiaTh akTyalbHBIE 3a1add

(byHIaMEHTAILHOW U PUKIIATHON MaTEMaTUKH

Ko u Pe3yabTaThl Kpurepuu orieHuBaHus pe3yabTaTOB O0yUCHHS
HaAaUMEHOBAaHU oﬁyqe}mﬂ o
€ MHANKATOpPa | AUCHHILUINHE 2 («He 3 5
AOCTHKCHHA ynoBAeTBOPUT | («YoBierBop | 4 («Xopoio») o
KOMIICTCHIIHH €IBHOY) UTEITBHOY) («OmmHn0»)
OIIK-1.1. Bnamo ®parMmeHTapHbIe Henonneie Cdhopmuposannsl | ChopMupoBaHH
O6nadaem OCHOGHDIE IIpeCTaBICHUS Npe/ICTaBICHUs 00 | €, HO ble
dyroamenmann | yomodw: 00 OCHOBHBIX OCHOBHBIX cofeprKaliye CHCTEMaTHIECK
bIMUL ZHAHUAM, METO/aX PeIICHNS | METOAAX PELICHHUsS | OTACNIbHBIC ne
noNyueHHbLIMU 6 petuenus 3aj7a4; OCHOBHBIX | 3a/1a4; OCHOBHBIX | HPOOEIBI MIPEACTaBICHUS
obnacmu 3a0ay; TeopemMax TeopemMax TIPEACTaBICHUS 00 OCHOBHBIX
mamemamuuecku | 0cHosHvie JUCIUTIINHBI JUCITATIIINHBI 00 OCHOBHBIX METOoZax
X u (unu) meopembl METO/axX PeIICHHs | PeIICHHUS 3a/1ad;
ecmecmeeHHblX OUCYUNIUHb 3a/la4; OCHOBHbIX | OCHOBHBIX
HayK. TeopeMax TeopeMax
JMCIUIUTMHBI JCHUILUTHHBI
OIIK-1.2. Viuemo ®parMeHTapHbIe B nenom B nenom CdhopmupoBanH
Vueem pewamp 3adavy | YMCHHA pelIaTh yCIIEIIHOE, HO HE | YCIIEUIHOE, HO o€ yMeHHe
UCHOIb308AND 10 ducyunmue; 3aJa4u 1o CHUCTeMaTH4yecKoe | cojepxaliee pemaTh 3agauu
@ynoamenmansvH onpedesims JUCLUIUINHE; YMEHHE pelIaTh OTJeNbHBIC MO JUCILUIUTHHE;
vle 3HaHUs, OIIPEAEIATh 3a7a4M 110 po0eIbl YMEHHE | ONpENesiTh
noayuennvie 6 KOpPEKMHOCNb | xoppeKTHOCTD JCIUILINHE, pemaTth 3a/1aui 1o | KOPPEKTHOCTh
obracmu nocmaeneHHou TIOCTABIICHHOM OTIPEEIATh JVCIUIIINHE; TIOCTABIICHHOH
mamemamuuecky | 3a0auu; 3a]1a4u; KOPPEKTHOCTh OTIPEAETATh 3a/a4n;
X u (unw) NpUMEHAMb HA MIPUMEHSTDH Ha MIOCTaBJIEHHOH KOPPEKTHOCTh TIPUMEHSATH Ha
CCMeCEeHHbIX npaxmuxe NpaKkTUKE 3HAHWUA | 3a/1a4H; MOCTaBJICHHON MpaKTHUKe
HayK & sha o IO TIPEAMETY. MPUMEHSATH Ha 3a/a4u; 3HAHUS 110
npogeccuonanvh MpPaKTHKE 3HAHUS | NPUMEHSTH Ha TpEMETY.
oil npeomeny. 0 TIPEAMETY. HpaKTUKE 3HAHUSA
oesamenbHOCmu. 110 IPEAMETY.
OIIK-1.3. Brademo DparmMeHTapHOE B nenom B nenom VYcnemnoe u
Heem naeviku cnocobrocmpio | BIAACHAE YCIIEIIHOE, HO HE | YCIIEUIHOE, HO CHCTEMaTHYEeCK
6b160pa Memooos Koppexmo CIIOCOOHOCTBIO CHCTEMaTH4YeCcKoe | cojepialiee o€ pUMEHEHNE
pewenus 3adau B KOPPEKTHO MIPUMEHEHNE OTJeNbHBIC CIIOCOOHOCTH
npogeccuonanvh HOCTaBHUTh CHOCOOHOCTH pooebt KOPPEKTHO
oii sadauy; 3a/1ayy; KOPPEKTHO NIPUMEHEHUE IIOCTaBUTh
Desmenbhocmiu KAACCUYeCKUMU | KIACCHYECKUMH U | TIOCTaBHUTh CIIOCOOHOCTH 3ajaqy;
Ha ocHoge u COBPEMEHHBIMH 3ajady; KOPPEKTHO KIIaCCUYECKUMHU
meopemueckux coepemennbimu | METOIAMH KJIACCHYECKUMH U | TIOCTABUTH n
ananul. Memodami peleHust 3a7ja4 B | COBPEMEHHBIMH 3ajady; COBPEMECHHBIMU
podecCHOHANIBH | METOIaMH KJIACCHYECKUMH U | METOAaMH
peutenus 3a0a4 .
O IEATENPHOCTH | PEIIeHHs 33Jjad B | COBPEMEHHBIMHU pemeHns 3aga4q
6 npodeccnoHansHO | MeToAaMHu B
npogeccuonan W NesTeIbHOCTH pelieHus 3a1a4 B | Mpo¢eCCHOHAb
bHOIL npodeccHoHanbH | HOM
deamenbHocmu O IEATENBHOCTH | JESTEIbHOCTH




4.2. TunoBble KOHTPOJILHBIE 32/1aHUS WM HHbIE MATEPHAJIbI, He00X0AUMbIe 1Ji5l OLleHMBAHUS
pe3yJabTaToB 00y4eHHs MO IMCHUILIHHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMU B 00pa30BaTeIbHOI

NporpaMMe HHANKATOPAMH AOCTHKeHUs KoMIeTeHIUid. MeToau4eckue MaTepuabl,
onpeaeJsioue NPoueaypbl OlleHNBAHUS Pe3yJIbTATOB 00yUYeHUs M0 TUCIHUILINHE.

Mamemamuyeckux u (unu)
ecmecmeeHHbIX HaAYK.

Koa n HauMeHnoBanue Pe3yabTarhl 00yueHus no OueHovHbIe cpeacTBa
HHIAUKATOPA JOCTHKCHUSA AUCHUIITINHE
KOMIIETEHIIUU
OIlIK-1.1. 3namo ocrosHble MemoObl peuteHus WumBuyanbHbId, rpyHIoBoi
Obnadaem ¢yHOameHmaTbHOIMU 3a0au; 0CHOGHbLE MeopeMbl ompoc;
SHAHUSMU, NOJYYEHHbLIMU 8 001ACTU Oucyununo KOHTpOJIbHas paboTa, cobecejoBaHNe

nonyuennvle 6 ooiacmu
mamemamu4eckux u (uuu)

OIIK-1.2. Ymemo pewiams 3a0aqu no WHpuBrayanbHbId, TpynnoBon
Ymeem ucnonvzosame Oucyuniune; onpeoensimo OIIPOC; TabOPaTOPHBIE PAOOTHI;

. cobecenoBanne
Gynoamenmanvuvie 3HaHU, KOPPEKMHOCIb NOCMABTEHHOT 3a0aUl; a

NPUMEHANTb HA NPpAKMUKE 3HAHUSA NO

OesimenbHOCHU HA OCHOBe
meopemudecKux 3HAHUIL.

npeomemy.
ecmecmeenHbix HaYK 8
npogeccuoHanbHOU 0esimerbHOCHU.
OIIK-1.3. Bnademo cnocobnocmuio KoppexmHo IIpakTuyeckoe 3ananue,
Hmeem naevixu 6v100pa memoooe nocmagums 3a0ayy; K1acCUueckumy u PI'P;
y 9K3aMeH
peenus 3a0at npogeccuoOHaIbHOIL COBPEMEHHBIMU MEMOOAMU PEULCHUS

3a0au 6 npogheccuoHaIbHOU
desmenvHOCU

JK3aMeHAIlNOHHbIE OHJIEThI

CprKTypa 3K3aMCHAIllMOHHOI'O ouiera: OWJIIET COCTOMT HU3 TpEX BOIIPOCOB, JBa M3 HHX IIO
TCOpGTH‘ICCKOﬁ qyacTu, OJWH — 3aaa4a 110 OJIHOM M3 TEM JTUCIUILINHEL.

[IpumepHbIe BOPOCHI ISl SK3aMeHa:

1-11 onpoc:

1. Knaccudukanus ypaBHEHUH B YaCTHBIX MPOU3BOJHBIX 2 MOPSAIKA.

2. BeiBoa ypaBHeHuU# nud@y3un u TEMIONPOBOAHOCTH (OTHOMEPHBIN U TPEXMEPHBIH ciyyan).

3. BbIBoa ypaBHEHUs 1IeNHOM peakuuu B AU Hy3HOHHOM MPUOIINKEHNH.

4. TlocraHOBKM 3adauy ISl yYpaBHEHHUS TEIJIONPOBOJHOCTH Ha OTPE3KE U B TPEXMEPHOM
napajutenenumnene. GU3nyeckuii CMbICI TPaHUYHBIX YCIIOBHM.

5. llpuHmMn MakcMMyMa JUIsl  YpaBHEHHs  TEILIONPOBOAHOCTH. IloHsATHME KOPPEKTHO
IIOCTaBJICHHOM 3aa4H.

6. Penykius o01ei kpaeBoit 3a1aun JjIsl ypaBHEHUsI TETUIONPOBOIHOCTH Ha OTPE3KE.

7. Pemienne oHOPOJHOIO ypaBHEHMs TEIUIONPOBOJHOCTH Ha oTpeske. IlocTpoenue QpyHKIuN
I'puna.

8. Pemenune oqHOPOIHOrO YpaBHEHMsI TEIIONPOBOJHOCTH B MapaJUIEIIEIUIIEE.

9. HaxoxaeHne BeTUINHBI KPUTHUECKOW MACCHI JIJTS LIETTHON PEaKIuU B KyOUUYECKOM PeaKkTope.

10. PemieHne HEOOHOPOJHOM 3ajayd TEIJIONPOBOAHOCTH C OAHOPOJHBIMU T'PAaHUYHBIMHU
YCIIOBUSIMU.

11. BeiBog ypaBHEHUS AMHAMUKH NTOMYJISLUHU C YUETOM JIBYX IIPOCTPAHCTBEHHBIX IEPEMEHHBIX.

12. IlocTaHoBKa 3a/1a4u JUIsl ypaBHEHHU TEILIONPOBOJHOCTH HA NpsAMOM. [IpuHImn makcumyma.

13. ®ynkunsa ['puna. Pemenue 3agaun Komm 11 ypaBHEHN TEIUIONPOBOAHOCTH HA ITPSIMOM.

14. BeiBoj ypaBHEHUS KOJI€OaHUs CTPYHBI U MTPOJOJBHBIX KOJI€OaHUHN YIIPYTOro CTPEKHS.

15. BoiBoJ1 ypaBHEHHUs KOJIEOAHUS TIIOCKOH MEMOpaHHBI.

16. BeiBo ypaBHEHUS KOJI€OaHHM B 3JIEKTPUUECKOM KOHTYpE.

17. BelBoJ ypaBHEHUI aKyCTUKH.



18. CBenenue ypaBHeHHI MakcBesia K BOJJHOBOMY YPaBHEHUIO.

19. Penykuus oOmieit 3agauu st ypaBHEHUS KOJICOaHH Ha OTPE3KeE.

20. Pemrenre ogHOPOAHOTO YpaBHEHHS KOJEOAHW CTPYHBI Ha OTPE3KE METOJIOM pa3eicHUS
MePEMEHHBIX.

21. BelHyX/1I€HHbIE KOJI€OaHUSI CTPYHBI IIPH HYJIEBBIX HAYAIbHBIX U IPAHUYHBIX YCIOBUSX.

22. BozneiicTBrue nepuoAnYecKoi BHEIIHEH CHIIBI C YaCTOTOM, OIM3KOM K COOCTBEHHOM 4acToTe
KoseOanuii cucremsl. Pezonanc.

2-1i sonpoc:

23. YpaBHEHHE JAMHAMUKH MOMYJSIUH C HEOTPAaHWMYEHHBIM U OrPAHUYCHHBIM PECypCaMHU.
HccnenoBanmne ycTOWYMBOCTH YCTAaHOBUBIINXCS COCTOSTHUM.

24. YpaBHeHUE JMHAMUKU TOMYJISIUMU NMPU HAIMYMK OTjioBa. MccienoBaHue yCTOWYMBOCTH
YCTaHOBUBILIUXCS COCTOSIHUH.

25. BoiBoJ ypaBHEHUs JMHAMHUKHU MOMYJALMU C Y4€TOM OJHOW M JBYX IMPOCTPAHCTBEHHBIX
MePEMEHHBIX.

26. Knaccuueckast mozens  JloTku-Bonbreppa.  SIBienune  mepuoaudeckux — KoJjeOaHHA
YUCIIEHHOCTHU MOITYJISIIIHA.

27. O606menue moaenmu Jlotku-BoasTeppa.

28. Cucrema ypaBHEHHM Tpo(pUUECKOI LETTOUKH.

29. Mopenb «XHUIIHUK-KEPTBa» C y4€TOM BHYTPUBUAOBONU KOHKYPEHIIUH.

30. Mozaenu KOHKYpEHIIMU U cCUMON03a.

31. Mogenb «MepTBOI» OUUCTKHU 3arpsI3HEHUH.

32. Mogenb B3aMMOJCHCTBHSI 3arPSA3HEHUS U OKPYKAIOIIEH CPeIbl.

33. MaremaTtudeckast MOIEIb OUYUCTKU CTOYHBIX BOJI.

34. Ilpocreiimas MOACIb KIaCCOBOW OOPHOHI.

35. MaremaTtudeckas MOJEIb OUYUCTKH CTOYHBIX BOJI.

36. Mogenb pa3aeneHus ¥ COCYIIECTBOBAHMSI IBYX T'PYIII HACEICHHs TOpO/ia.

37. Knaccuueckast Mozienb Jlandecrepa u ee MOIU(pUKAIHH.

Oo0pa3en 3K3aMeHALIMOHHOT0 OMJIeTAa:

PI'BOY BO «bamkupckuii rocyiapcTBeHHbIH YHUBEPCUTET»
dakyJbTeT MATEMAaTUKH U HH(POPMALIMOHHBIX T€XHOJIOT il

Hampasnenune nonrorosku 01.04.02 IlpukinagHas MmareMaTHKa U1 H”HPOpMaTHKa
mucuumuinHa: «Henpepvienvie mamemamuueckue mooenu,

[(7)cem.20 -  yuebHOrO roga

DK3aMeHaIlMOHHBI outeT Ne ()

[IpuHIMI MakcuMyma il ypaBHEHUS TEIIONPOBOAHOCTH. [I0HATHE KOPPEKTHO MMOCTAaBICHHON
3a/1a4u.

Mopenb «XUIIHHUK-KEPTBA» C y4€TOM BHYTPUBUAOBONW KOHKYPEHLIUH.

3agaya 1o TeMe JUCLMILINHBL.

3aBeayrommii KadeIpoil MaTeMaTHIeCKOTO MOJICTUPOBAHUS

I.¢.-M.H., pod. C.A. Mycraduna.




Kpurepumn oneHku:

- «OTJIMYHO» BBICTABISIETCS CTYJCHTY, €CIH CTYJIEHT Al TOJHbIC, pa3BePHYThIC OTBETHI HA BCE
TEOPETHYECKHE BOIMPOCHl OWMIIETa, MPOACMOHCTPHPOBAT 3HAHHWE (DYHKIIMOHAIBHBIX BO3MOXHOCTEH,
TEPMHUHOJIOTHH, OCHOBHBIX JJIEMEHTOB, YMEHUE MPUMEHSTh TCOPSTUUECKUE 3HAHUS TIPU BHITIOJTHCHUH
npakTudecknx 3agaHuid. CTyaeHT 0e3 3aTpyIHEHH OTBETHJ HAa BCE JOMOJIHHUTEIBHBIC BOIPOCHI.
[TpakTudeckasi 4acTh paOOTHI BBITIOJIHEHA TIOJTHOCTHI0 0€3 HETOYHOCTEH U OIHO0K;

- «XOpOII0» BBICTABISETCS CTYIEHTY, €CIU CTYACHT PAaCKpPbLI B OCHOBHOM TEOPETHYECKHE
BOIPOCHI, OJHAKO JOIMYIICHbI HETOYHOCTH B ONPEICICHUH OCHOBHBIX MOHsATHH. [lpu oTBere Ha
JIOTIOJTHUTEJIBHBIC BOMPOCHI JIOMYIICHBI HEOOJBbIINE HETOYHOCTH. [Ipu BBIMONIHEHUHM NPaKTUYECKOH
94acTH pabOTHI IOMYIIEHbI HECYIIIECTBEHHBIE OINOKY;

- «Y/1OBJIETBOPUTEJIbHO)» BHICTABIISICTCS CTYACHTY, €CIIH IIPH OTBETE HA TEOPETHUECKUE BOTIPOCHI
CTY/ICHTOM JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHHHM OCHOBHBIX MOHATHH. Jlornka
Y TIOJIHOTA OTBETA CTPAAAIOT 3aMETHBIMU M3bSHAMU. 3aMETHBI MPOOEIbl B 3HAHUH OCHOBHBIX METOIOB.
Teopernueckue BOMPOCH! B IEJIOM H3JI0KEHBI IOCTATOYHO, HO C MPOITyCKaMu MaTepuana. MmMerorcs
MPUHIMITHATBHBIC OIMMUOKU B JIOTUKE TTOCTPOCHHUSI OTBeTa Ha Bompoc. CTYIEHT He PelIuI 3aaqy WIn
MIPU PEUICHUU JIOMYIIEHBI TPyObIe OITHOKH;

- «HEYTOBJIETBOPUTEIbHO)» BBICTABISETCS CTYJACHTY, €CJIM OTBET Ha TEOPETHYECKHE BOIPOCHI
CBHUJICTCIILCTBYET O HENOHUMAHMU W KpaiHE HEMOJHOM 3HAHWM OCHOBHBIX IOHSITHH W METOJIOB.
OOHapyKuBaeTCsi OTCYTCTBHE HABBIKOB MPUMCHCHHS TEOPETUYCCKHX 3HAHWUU IPU BBITOJHECHUU
MpaKTU4eCKuX 3aaHuil. CTyIeHT He CMOT OTBETUTh HH Ha OJIMH JOTMOJIHUTENBHBII BOIIPOC.

Bonpoch! 1J151 HHANBUAYAJBHOI0, IPYNIIOBOI0 ONPOCca, codece10BaAHUSA
COOTBETCTBYIOT TEMAaTHKE 3aHATUN U COBMAJAIOT C COOTBETCTBYIOIINM BOIIPOCOM 3K3aMEHa.

Kpurepun:

- OTJIMYHO» BBICTABIISIETCS CTYJEHTY, €CIM CTYJIEHT JaJl MOJHbIE, pa3BEPHYThIE OTBETHI HA BCE
TEOPETUYECKHE  BOIPOCHI, MPOJEMOHCTPUPOBANT 3HaHHE (DYHKIMOHAIBHBIX  BO3MOXXHOCTEH,
TEPMHUHOJIOTMH, OCHOBHBIX 3JIEMEHTOB, YMEHHUE NPUMEHATh TEOPETUUECKUE 3HAHUS IIPU BBIIOIHEHUU
npakTUdeckux 3anaHuid. CTyneHT 0e3 3aTpyJHEHUN OTBETUSI Ha BCE JOMOJHUTEIbHBIE BOIMPOCHL.
[TpakTrueckas 4acTh pabOTHI BHITIOJIHEHA MOJTHOCTHIO 0€3 HETOUHOCTEN U OIINOOK;

- «XOpOINO» BBICTABISETCS CTYINEHTY, €CIM CTYACHT PacKpbll B OCHOBHOM TEOPETHYECKHE
BOIIPOCHI, OJHAKO JOMYIIEHbl HETOYHOCTH B ONpPEJEICHUH OCHOBHBIX MoHATHH. Ilpu oTBere Ha
JIOTIOJTHUTEJbHBIE BOIPOCHI JOMYIIEHbI HEOOMbIINEe HETOYHOCTU. [Ipu BHIMOTHEHUHM MPAKTHYECKON
4acTH pabOThI JOMYIIEHBI HECYIIIECTBEHHBIE OIMHUOKH;

- KYAOBJICTBOPHUTEJIbHO)» BBICTABIISIETCS CTYACHTY, €CIIH IIPU OTBETE HA TEOPETUUECKUE BOIIPOCHI
CTYZEHTOM JIOIYILIEHO HECKOJBKO CYHIECTBEHHBIX OIIMOOK B TOJIKOBAHUU OCHOBHBIX NMOHSTHUH. JIoruka
Y TIOJIHOTA OTBETA CTPAAAIOT 3aMETHBIMU M3bSHAMHU. 3aMETHBI MPOOEIbl B 3HAHHH OCHOBHBIX METOOB.
TeopeTnueckne BOMPOCH! B IIEJIOM H3JIOKEHBI JOCTAaTOYHO, HO C IMpoIyckaMu Martepuaina. Mmerorcs
MPUHIMITHATBHBIC OIIUOKU B JIOTUKE MOCTPOCHHUS OTBeTa Ha Borpoc. CTYyIEHT He PelIu 3aady WId
IIPU pELICHUN AOMYIIEHbI IPyOble OUINOKY;

- «Hey/IOBJIETBOPHUTEJIbHO» BBICTABIISICTCA CTYJIEHTY, €CJIM OTBET Ha TEOPETHUUYECKHE BOIPOCHI
CBUJETEIBCTBYET O HEMOHWMAaHWU W KpalHE HEMOJHOM 3HAaHMM OCHOBHBIX MOHSITHUH M METOJIOB.
OOnapykuBaeTcsi OTCYTCTBHE HABBIKOB MPUMEHEHHS] TEOPETUYECKHX 3HAHUN TPHU BBITOIHEHUU
MpakTU4ecKuX 3aaHuil. CTyIeHT He CMOT OTBETUTh HU Ha OJIMH JOTMOJHUTENbHBII BOIIPOC.



3ananus 1Js1 1a00paTOPHBIX padoT

1. HaiiTu arTpakTOphl AETEPMUHUPOBAHHON MOJIENH U IPOBECTU UCCIIEJOBAHUE UX YCTONYUBOCTH.

2. HUccnenoBaTh  CTOXAaCTUYECKYIO JAMHAMUKY THPU TOMOIIM IMPSAMOIO  KOMIIBIOTEPHOTO
MOJCJINPOBAHUS CIIy4alHbIX TPAEKTOPHUH.

3. IMoctpouth (QYHKIHMIO CTOXACTUYCCKOW UYBCTBUTEIBLHOCTH [UIsi PAaBHOBECHH U IIMKJIOB
PacCMOTPEHHBIX MOJEIEH, CPABHUTH C PE3YJIbTaTaMH MPSMOT0 YACICHHOIO MOJEIUPOBAHUS.

4. TloctpouTh 1OBEPUTEIbHBIE 00IACTH (3JUIUIICHI, ITOJIOCHI) BOKPYT aTTPaKTOPOB MOJEIH.

Bapuanr 1.
Mognens Jlotku — BoabsTeppa
J ¥ = o — Bxy
) ’ a>0, 3=0,y>0, >0.
LV =—yy +dxy,
HNuo=p=y=0=1,0=03=1,p=y=4
Bapuanr 2.
VYpasuenue Ban-nep-Ilons (MArkuii pexxum Bo30YKJICHHUS aBTOKOJICOaHMIA)
X—0(l —x)x+x=0.
Bapuanr 3.
Ypasuenue Ban-gep-Ilons (skecTkuid pesxuM BO30YX A€HUS aBTOKOJIEOaHMiN)
=0l +ax*—bxHx+x=0

(xapakTepHbIe 3HaAYeHNS TapaMeTpoB a = 5, b = 0,5).

Bapuanr 4.

Bbproccenarop
[¥=1-(h+1)x+ax?y,
v . a>0,b>0.
1)'1 =bx —ax?y,

Bapwuanr 5.

Cucrema Xonga (;xkectkast Oudypxarst)
Jic =x(p+2x?+2)y2 = (32 +y2)?) -y,
1.1'/ =y(p+2x7+2y? = (x* + y?)? )+ x.
Bapuanr 6.
Mopens ba3zbikuna
oo 2
{ f=———P,
' N +x
1'1'1 = —yy +dxv,
Jssa=p=y=d=La=06=1,p=y=2.

Bapuanr 7.

a>0, 320,y>0, 6=0.

Mogens bazbiknna — bepezosckoii ¢ Ommm-3gpdextom

J:‘c =x(x=D(1-x)—xy,

1}'} = y(x—m),
rae / € [0, 1] — moporopoe 3ravenue Ommu-3dpdexra, m € [0, 1| — cxo-
POCTh CMEPTHOCTH XUITHHKA.

Bapmnanr 8.
Mojenb «XUITHUK — XKEPTBa» ¢ KyOMUeCKON OrpaHMuE€HHOCThIO pecypca
f,% =(a+bx—x*)x—xy,

l}'} = Xy —my.



Bapuant 9.
Mogens Xomnara — ToHHEpa IMHAMUKHA CUCTEMBI «XUIIHUK — KEPTBA»

. X XY
x=rll-——|x————,
! [ Kj D+x

. y
1)7=s(1—J’—Jy,
X

Y CTONYUBBIN NPENETIbHBIN LUK CYLIECTBYET IPHU YCIOBUHU

- HK—-d-2)
K(l+d)
Bapuant 10.
VYpaBuenue Xaitpepa
X+ x=0x—x.
Bapuant 11.
VYpasuenue [y ¢punra
X+hki+x—Ix*=0.
Bapuant 12.
['mukomMTHYeCKUi OCHMILIATOP XUITHHCA
{ X =1-xy,
i ( 1+qj p>0,g>0.
y=py|x— )
l q+y

Bapuant 13.
Mogens ['epmana

J)'C =3x—x—y,
1_ y=x-—a.
Bapuant 14.
Mopaenp @uixsro — Harymo

J. 1 )y
X=—|x— -,
- g 3 g a >0,

Liizx+a_,

Bapuanr 15.
Mopnens Ban-nep-Ilons — dyddunra
-l —x)x+x—Ix*=0.
Bapuanr 16.
['eneparop ¢ kecTkrM BO30yKIeHNEM aBTOKOJIeOaHU
X+tx—(+mx?—xHx=0.
Y CTONYUBBIN NPEIETBHBIN LUK CYLIECTBYET IIPU YCIOBUU

2
m-

l>-
8

Bapmuanr 17.
Moienb HEMMHEMHOTO aKcenepaTropa-MyabTUILIHKaTopa [ y1BuHa
1Y2-1_ a-1_ —y_.
LAY oy ooy Ty
0Y>+1 €0 €0
a>1,v<0,5€(0,1],6=2.

Bapmuanr 18.
Moens OM3HEC-IINKIIOB
X+(l—-ax+(1+a)xi*+bx=0.



Bapwuanrt 19.

Mogenb sxoHOMHUUYECKOU quHaMukH Kangopa
[Y = a(I(Y)+BK —0,57),
|K=1(Y)=(B+0,5K,

1

I(I(Y)=m+ 0,6, a>0,p>0.
Bapuanr 20.
Cucrema Peccrnepa

[\ =—(v+2),

v=x+ay,

L% =a+z(x—p),

a=02,pn>0.
Bapuant 21.

TpexmepHbIii OproccensaTop
{fc =1+x*y—(z+1)x,

Bapuant 22.
I'enepaTop AHuieHko — AcTtaxoBa

J'_f( =mx+y—xz,

y=-x,
12' =—gz+ gl (x)x?,

()= Jl, x>0,
|0, x<0.
Bapuanr 23.
XUMUYECKUN OCLUUAIIIATOP
[5{ =3—x—Axz,
Ty =x-yz,
12’ = yz —Axz,
r>0.
Bapuant 24.
Cucrema Yena
[\ =a(y—x),

y=x(c—a)—xz+cy,
1_7’ =xy —bz,

a=45¢=28,b>0.

Kputepun onenkn (B 0aj1ax):

- «OTJIMYHO» BBICTABJISIETCS CTYIAEHTY, €CIM CTYIEHT Jall NOJHbIE, Pa3BEPHYTHIE OTBETHI HA BCE
TEOPETHYECKHUE  BOMPOCH, TMPOJEMOHCTPHPOBAT 3HAHWE (YHKIHUOHAIBHBIX  BO3MOXKHOCTEH,
TEPMHUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHHUE NPUMEHATh TEOPETUUECKUE 3HAHUS IIPU BBINOJIHEHUH
npakTHueckux 3anaHui. CTyneHT 0e3 3aTpyJHEHUN OTBETUJI Ha BCE JOIMOJHUTENIbHBIE BOIPOCHI.
[TpakTryeckas 4acTh paOOTHI BBIIIOJHEHA TOJHOCTHIO 0€3 HETOYHOCTEN 1 OIIMOO0K;



- «XOpOII0» BBICTABISIETCS CTYIEHTY, €CIU CTYACHT DPAacCKpPbLI B OCHOBHOM TEOPETHYECKHE
BONPOCHI, OJHAKO JOMYIIEHb HETOYHOCTH B OMNPEICIICHUHM OCHOBHBIX MOHATHHA. [Ipu oTBere Ha
JOTIOJTHUTEIIBHBIC BOMPOCHI JIOMYIICHBI HEOONbIINEe HETOYHOCTH. [Ipu BBHIMONHEHUH NPaKTUYECKOH
gacTu paboThI JOMYIIEHBI HECYIECTBEHHBIC OIINOKY;

- Y/I0BJIETBOPHUTEIbHO)» BHICTABIISICTCS CTYJCHTY, €CIIU IIPH OTBETE HAa TEOPETHIECKUE BOIPOCHI
CTYJICHTOM JIOIYIIIEHO HECKOJBKO CYIIECTBCHHBIX OIMIMOOK B TOJIKOBAHHH OCHOBHBIX MOHATHH. Jlornka
Y TIOJTHOTA OTBETA CTPAJAIOT 3aMETHBIMHU M3bsIHAMHU. 3aMETHBI MPOOEITbI B 3HAHUU OCHOBHBIX METOJIOB.
Teopernueckre BOMPOCHI B IEIOM H3JI0KEHBI TIOCTATOYHO, HO C MpOIMycKamMu MaTepuana. MmeroTcs
MPUHIUIHATIBHBIC OIIMOKH B JIOTUKE TIOCTPOCHHUSI OTBETa Ha BOmpoc. CTYNEHT He el 3a1a4dy HiIn
MIPU PEUICHUU JIOMYIIEHBI TPyObIe ONTHOKH;

- «HEYTOBJIETBOPUTEIbHO)» BBICTABISETCS CTYJICHTY, €CJIM OTBET Ha TEOPETHYECKHE BOIPOCHI
CBHUJICTEIILCTBYET O HENOHWMAHHMM W KpailHEe HEIOJHOM 3HAHWW OCHOBHBIX IOHSATHH M METOJIOB.
OOHapyKuBaeTCs OTCYTCTBHE HABBIKOB MPUMCHCHHSI TEOPETUYECKHX 3HAHUU IPU BBITOIHEHUU
MPaKTUYECKHX 3a1aHuil. CTyIeHT HE CMOT OTBETUTh HU Ha OJIMH JIOTIOJTHUTEILHBIN BOIIPOC.

3ananue 1J191 pacueTHO-rpaduyeckoii padoThl

PacquHo—rpa(queCKaﬂ pa60Ta COCTOMT B BBIIIOJJHCHHHN KOMILJICKCHOI'O ITIPAKTHYCCKOI'O 3aAaHUA
10 TCMaTUKEC JIa60paTOpHI>IX pa60T, CBA3aHHBIX C YUCJICHHBIMH MCTOAaMU OIITHUMU3AIIUH.

Kpurepun onenkmn:

- «OTJIMYHO» BBICTABJISIETCS CTYIEHTY, €CIM CTYIEHT JaJl IIOJHbIE, pa3BEPHYThIE OTBETHI HA BCE
TEOPETUYECKHE  BOIPOCHI, IMPOJEMOHCTPUPOBAN  3HaHME (PYHKUHMOHAJIBHBIX  BO3MOXKHOCTEM,
TEPMHUHOJIOTHUH, OCHOBHBIX 3JIEMEHTOB, YMEHUE NPUMEHATh TEOPETUUECKUE 3HAHUS TP BBIIIOJHEHUU
npakTuueckux 3anaHui. CTyneHT 0e3 3aTpyJHEHUl OTBETWUJI Ha BCE JOIOJIHUTEIbHBIE BOIPOCHI.
[IpakTryeckas 4acTh pabOThI BBIIIOJHEHA [TOJHOCTHIO 0€3 HETOYHOCTEN U OIIMOO0K;

- «XOpOINO» BBICTABISAETCS CTYIEHTY, €CIM CTYAEHT PAacKpblll B OCHOBHOM TEOPETUYECKHE
BOIIPOCHI, OJHAKO JOIYILEHbl HETOYHOCTH B ONPEICIICHUU OCHOBHBIX NOHATHH. IIpm orBere Ha
JOTIOJTHUTEJIBHBIE BOTIPOCHI JIOMYIIEHB HEOONbIINE HETOYHOCTH. lIpu BBHIMONHEHUH NPaKTUYECKOH
4acTH paboThI IOMYIIEHbl HECYIIECTBEHHbIE OIINOKY;

- KYAOBJIETBOPUTEJIbHO)» BBICTABIISETCS CTYACHTY, €CIIM IPU OTBETE HA TEOPETUUECKUE BOIIPOCHI
CTY/IEHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIINOOK B TOJIKOBAaHUM OCHOBHBIX MOHATHH. Jloruka
Y MIOJIHOTA OTBETa CTPAAAIOT 3aMETHBIMU U3bSHAMU. 3aMETHBI MPOOEIbl B 3HAHUH OCHOBHBIX METOOB.
Teopernueckne BOIPOCHI B LIEJIOM HM3JI0KEHBI IOCTATOYHO, HO C IpoIlyckamMu Marepuana. Mmerorcs
MPUHLIMIIHATIbHBIE OIIMOKHU B JIOTUKE NOCTPOEHHUSI OTBETa Ha Bompoc. CTYJEHT He peln 3aj1ady Win
IIPU PELICHNUH JOMYIIEHbI TpyOble OIHOKH;

- «HEYJAOBJIETBOPUTEJIbHO)» BBICTABISETCS CTYJAEHTY, €CJIM OTBET Ha TEOPETHUUYECKHUE BOIPOCHI
CBUJCTEIBCTBYET O HEMOHMMAaHWU W KpalHE HEMOJHOM 3HAHMM OCHOBHBIX IOHATUH WU METOJOB.
OOHapyXuBaeTcsi OTCYTCTBHE HAaBBIKOB IMPUMEHEHMS] TEOPETUYECKHX 3HAHUN TpPU BBITOJIHEHUU
IIPaKTUYECKUX 3aaHuil. CTyI€HT HE CMOT OTBETUTh HU HA OJIMH JOIOJHUTENBHBII BOIIPOC.

[lepeBon omeHku u3 5-0auibHON B JBYXOAWIbHYIO Ui pacdeTHO-rpaduueckoil paboTh
MIPOU3BOUTCS CIIEAYIOIIUM 00pa3oM:
®  «3AUYTEHO» — KOTIMYHO», «XOPOIL0Y», «YAOBIECTBOPUTEIHHOY;
® «HE3AYTEHO» — «HEY/IOBICTBOPUTEIHHO.



5. Y4eOHo-MeTOoan4eckoe U HUHGOPMALMOHHOE 0OOecredeHue TN CIUIINHBI

5.1. IlepeyeHb OCHOBHOI W ONOJHUTEIbHON y4eOHOMH JIUTepaTypbl, HeO0OX0AMMOM /151 OCBOCHHSA
AUCHHUILIHHBI

OcHoBHas1 JiUTEpaTypa:

1. A.A.Camapckuii, A.1l. Muxaiinos. Matematuueckoe MojaenupoBanue. — M., @u3matiur,
2001.

2. 3anusnax, B. E. BBeneHue B MaTeMaTH4eCKOE MOJICIMPOBaHUE: yueOHOe ocoOue s
By30B / B. E. 3amu3usik, O. A. 3omoroB. — Mocksa: UznarensctBo FOpaidt, 2021. —
133 ¢.— (Bwicmiee oopazoBanue). — ISBN 978-5-534-12249-7. — TeKcT: 31€KTPOHHBIN
// ObpazoBarenbHas miaropma FOpait [caiiT]. — URL: https://urait.ru/bcode/476288

3. Jlobanos, A. 1. MaremaTruieckoe MOJICIMPOBAHNE HETMHEWHBIX ITPOIIECCOB : YUCOHHUK
st By30B / A. W. Jlo6anos, U. b. ITerpoB. — Mocksa: M3gatenbctBo FOpaiit, 2021. —
255 ¢.— (Bricuiee oopazoBanue). — ISBN 978-5-9916-8897-0. — TekcT: 371€KTpOHHBIN
/I O6pazoBarenpHas tiargopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/470988

4. FBopoosckui, I'. A. ®uzndeckne OCHOBBI MATEMAaTUYECKOTO MOJICTTMPOBAHUS: YICOHHUK U

npakTukyM Juis By3oB / I'. A. bopnosckuii, A. C. Konapatses, A. Yoynepu. — 2-e u3n.,
ucnp. U gom. — MockBa: UznatensctBo FOpaiit, 2020. — 319 c¢. — (Bsicuiee
obOpazoBanue). — ISBN 978-5-534-05365-4. — TekcT: SICKTPOHHBIA //
Ob6pazoBarenbHas maatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/452264

5. Kagapos, B. B. Matematndeckoe MOJCIUPOBAHUE OCHOBHBIX IPOIIECCOB XUMHUYECKUX
MIPOM3BOJICTB: yueOHOe ocodue st By30oB / B. B. Kagapos, M. b. I'te6oB. — 2-¢ u3n.,
nepepad. u gon. — Mocksa: UznmatensctBo HOpaiit, 2021. — 403 c. — (Bricmee
obpazoBanme). — ISBN 978-5-534-07524-3. — TekcT: DJICKTPOHHBIA //
Oo6pazoBarenbHas miatdgopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/473966

6. Pusnuuenko, I'. FO. MaremaTndeckoe MOJEIUPOBAHUE OMOIOTMYECKHX IPOIECCOB.

Monenu B 6uodu3uKe 1 3KoJIoruu: yuebHoe nocodue s By3oB / I'. FO. Puzanuenko. —
2-e uzn., nepepad. u non. — MockBa: UznarenscrBo HOpaiir, 2021. — 181 ¢. —
(Beiciee oOpazoBanme). — ISBN 978-5-534-07037-8. — TekcT: 3MeKTpOHHBINA //
O6pasoBarenbHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/470480

7. Hyouma, U. H. OCHOBBI MaTeMaTUYECKOTO MOJCIIMPOBAHUS COIMATBHO-9KOHOMUYECKHIX
MPOIIECCOB: YUeOHUK U MpakTuKyMm s By30B / 1. H. Jlyouna. — Mocksa: U3narenbcTBo
Opaiir, 2021. — 349 c. — (Bricmee oopazoBanue). — ISBN 978-5-534-00501-1. —
Tekcr: snexktponHbli // OOpazoBatenbHas tuiargopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/469717

JonotHUTeILHAS JTUTEPATypa:

8. HedreraszoBbie TexHOMOTHH: (UIUKO-MATEMATHIECKOE MOJICIUPOBAHAE TEUYCHHIA:
yaebHoe nocodbue s By30B / A. b. [llabapos [u np.]. — Mocksa: U3narensctBo FOpaiir,
2021. — 215 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-03665-7. — Tekcr:
anexkTtpoHHeld // OOpasoBarenbHas Tiatdpopma FOpait [caitir]. —  URL:
https://urait.ru/bcode/472384

9. KOnosuu, B. 1. MaremaTnueckue MOJIeIM €CTECTBEHHBIX HayK: ydyeOHoe mocobue / B.
N. FOnoBuu. — Cankt-IlerepOypr : Jlanb, 2021. — 336 ¢. — ISBN 978-5-8114-1118-
4. — Tekcr: anexTpoHHbIN // Jlaup : 3nekTpoHHO-OMOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/167860



https://urait.ru/bcode/476288
https://urait.ru/bcode/470988
https://urait.ru/bcode/452264
https://urait.ru/bcode/473966
https://urait.ru/bcode/470480
https://urait.ru/bcode/469717
https://urait.ru/bcode/472384
https://e.lanbook.com/book/167860

10. KemaeBa, M. B. MaremaTtndeckue MOJeMH B HSKOHOMHKE: Yy4eOHO-METOIUYECKOE

nocodue / M. B. KemaeBa. — Hwxuuit Hosropon : HHI'Y um. H. U. JloGaueBckoro,

2017. — 46 c. — Tekct: 3neKTpoHHBIH // JIaHb : 3JEeKTPOHHO-OMOIMOTEUHas! CUCTEMA.
— URL: https://e.lanbook.com/book/152929

5.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET» U
NMPOrpaMMHOI0 od0ecriedeHnsl, He0OXOAUMBIX /1JIsl 0CBOEHHS M CUUILIMHbI, BKJIIOYasi
npogdeccuoHaibHbIe 0a3bl JAHHBIX U MH(POPMAIIMOHHBIE CTIPABOYHbIE CUCTEMbI

OTtkpeITHI 00pa3zoBaTenbHbIil Bugeonopran UniverTV.ru. O6pa3oBarenbHbie GUITHMBI
Ha pa3lIM4HbIC TeMbl. JICKIIMK B BEAYIIUX POCCHUCKUX M 3apyOekHbIX By3ax. Haydnas
KOH(EpEeHIUS WM HAy4IHO-TIONMYJISIpHAs JISKIHS 0 MHTEPECYIONIEMY Bac BOMPOCY.
http://univertv.ru/video/matematika/

Oobmepoccuiickuii MaTemarndeckuii moptai. http:// www.mathnet.ru

OBbC «YHuBepcuterckas OMOIMOTeKa OHTIANHY;

OBC m3nmarenncrBa «JIaHbY;

OBbC «OneKTpOHHBIN YUTATBHBIN 3a71»;

WNudopmanmonnas cucrtema «EIMHOE OKHO JOCTyNma K 00pa3oBaTelbHBIM PeCypcam»
(http://window.edu.ru);

Windows 8 Russian. Windows Professional 8 Russian Upgrade. loroBop Ne 104 ot
17.06.2013 r. JIuueH3uu 6eccpoyHsbIe.

Microsoft Office Standard 2013 Russian. foroBop Ne 114 ot 12.11.2014 r. JIuneH3un
OeccpoyvHbIe.

Cpena pazpabotku Microsoft Visual Studio Community 2017 (YcioBus JIHieH3un Ha
nporpammuoe oOecrniedernne Microsoft Visual Studio Community 2017, cBoGogHOE
IporpaMMHOE o0ecrieueHue).

AcademicEdition Networked Volume Licenses RAD Studio XE3
Concurrent AppWaveEnglish; morosop Ne263 ot 07.12.2012 1.

Simply Linux x86_ 64 (JiulieH3MOHHBIN JOTOBOP Ha MporpaMMHoe obecrieueHne Simply
Linux 8.2.0 u BKIIIOYEHHBIE AJIs1 HETO MporpaMMel st OBM, cBoOoHOE TporpaMMHOE
o0ecnieueHue)

Python 3.7 (nuuensust Python SoftwareFoundationLicense, cBo6ogHOE TIpOrpaMmMHOe
obecrnieueHue)

Professional

6. MaTepl/IaJII)HO-TeXHI/I‘{eCKaH 6338, HeoOXoaMMan IJis OCYHIECTBJICHUSA 06pa3OBaTeJII)HOF0

npouecca nmo IMCuuIInHe

HaumenoBanue
CIeNHAJIbHBIX MOMEIeHUi 1
noMelIeHu | 1JIs
CAMOCTOAITEJIbHOM padoThI

OCHAIIEHHOCTh CNENUAIbHBIX
NnoMelleHUuH ¥ NoMelmeHu 1Jjis
CaMOCTOSITEJbLHOU PadoThI

IlepeyeHn JUIEH3HOHHOTO
MPOrpaMMHOI0 ofecneyeHusl.
PexBU3UTHI NOATBEPKIAIOLIETO
JOKYMEHTa

1

2

3

1. yuebnasn ayoumopusn ons
npoeedenHus 3aHAMUN
JNIeKYUOHHO20 MUna:
ayauropuu Ne 531 (puzmar
KOpITyC - yaeOHoe).

2. yuebnan ayoumopus 0ns
npoeedenus 3aHaAmuil
CemMuHapcKozo muna:
ayautopuu Ne 520a, (puzmat
KOpHyc - yaeOHoe).

Aynurtopus Ne 531
Y4ebOHast Mmebenb, 10CKa, MyJIbTUMEIHA-
mpoekTop Sony VPL-EX120, XGA, 2600
ANSI, 3,2 Kr, TOTOJIOYHOE KPETUICHUE IS
mpoekTopa (2101068302), mocka
aynutop.JIA32.

Aynutopus Ne 520a
YuebHas mebenb, focka, MoruTop LG 19
L1942S SF 1280 x 1024,5ms,8000:1,black
(3,4kr,VGA, 19"(48,3cM)Smc, MOHHTOPBI
LG 19" L1942S BF

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 1.
Jlunensuu 6eccpoyHbIe.

2. Microsoft Office Standard 2013
Russian. JloroBop Ne 114 ot 12.11.2014
r. JlumeH3un GeccpoyHEIe.

3. Cpena paspabotku Microsoft Visual
Studio Community 2017 (YcnoBus
JIWIIEH3UU Ha TIPOTPaMMHOE
obecnieuenne Microsoft Visual Studio



https://e.lanbook.com/book/152929
http://univertv.ru/video/matematika/
http://www.mathnet.ru/
http://window.edu.ru/

3. yuebnasn ayoumopusn 01
npoeedenusn Zpynnoeuix u
UHOUBUOYATIbHBIX
KOHCynbmayuii: ayIuTopun
Ne531,520a.

4. yuebnas ayoumopus ona
meKyu{ezo KOHmpo.a u
RPOMENHCYmOoUHOU
ammecmayuu: ayautopun Ne
531,520a (pusmar kopmyc -
ydeOHoe).

5. nomewenusn ons
camocmoamenvHoi pabomoi:
aymauropus Ne 426 (pm3mar
KOpITyC - yaeOHOe),
guTaIbHEIHA 321 Ne 2 (puzmar
KOpITyC - yaeOHoe).

6. nomewenus ona xpanenun
u npoghunakmuueckozo
odcayHcusanun yueoHozo
000pyodosanusa - ayTuTOpUs
Ne 522 (¢puzmar xopmyc -
yuebHOe)

1280x1024,5ms,8000:1,black 10 miT.,
cucreMHusli 6110k HP Pavilion Slimline
S3500FAMD Athlon64 X2
5400+/2.8GHz,4Gb,500Gb 12 mT.,m0cKa
aynurop.JJIA36

Aynuropusi Ne522

YuebHas mebenb, JOCKa, IEPCOHATBHBIH
xomnbioTep LenovoThinkCentre A70z
IntelPentium E 5800, 320 Gb, 19" — 13
wt., kouaunuonep LessarLS/LU-
H24KB2.

Aynuropus Ne 426
YuebHas mebenb, JOCKa, IEPCOHATBHEIC
xomnbioTeps! Lenovo ThinkCentre A70z
Intel Pentium E 5800, 320 Gb, 19" — 13
mit., mkap TLK TWP-065442-G-GY.

YurtanbHblii 3271 Ne2
VYuebnast wmeOenb, yueOHO-HArIsAHBIC
nocodus, CTEeH] o MOXKapHOH
0€301acHOCTH, MOHOOJIOKH CTallMOHAapHbIC

— 8 T, npuHTep — 1 WT., cka"ep — 1 wrT.

Community 2017, cBo60HOE
MIPOrpaMMHOE 00CCIICUCHHUE).

4. AcademicEdition Networked Volume
Licenses RAD Studio XE3 Professional
Concurrent AppWaveEnglish; morosop
Ne263 o1 07.12.2012 1.

5. Simply Linux x86 64
(JTMLIEH3HOHHBIN TIOTOBOP Ha
nporpaMmmHoe odecnieyenue Simply
Linux 8.2.0 1 BKJIFOUCHHBIC [T HETO
nporpammsl st 9BM, cBobGoaHOE
MpOrpaMMHOE 00ECTICYCHHE)

6. Python 3.7 (nunien3us Python
SoftwareFoundationLicense, cBo6ogHO0€E
MporpaMMHOe 0OecTIeueHIE)




[Ipunoxenne Ne 1

MHWHOBPHAYKU POCCUN
®I'BOY BO «BAILIKUPCKU TOCYJIAPCTBEHHBI YHUBEPCUTET»

®AKYJIBTET MATEMATUKY Y THOOPMALIMOHHBIX TEXHOJIOI' A

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JUCLHATIINHBI Henpepuignuvie mamemamuyeckue mooeau Ha [ cemecTp
(HaUMEHOBaHHUE AUCIUILIHHBI)
ouHas
(dhopma o0ydeHust
Bua padorsl O0BbeM THCHUILINHBI

O6mas Tpynoemkocts nucuuiuinisl (3ET / gacoB) 5/ 180
Y4eOHbIX 4acOB HAa KOHTAKTHYIO pa0OTy C MPENo1aBaTeIeM: 37,7

JIEKIAH 18

MIPAKTUYECKUX/ CEMUHAPCKUX

71a00paTOPHBIX 18

JOpyrux (rpynmnosasi, MHAUBUAYalbHasi KOHCYJIbTALUs U UHBIE BUJIBI
y4eOHOI IesTebHOCTH, IPeAycMaTpUBaroIue paboTy o0yJaromuxcs ¢

npenojgasatenem) (PKP) 1,7
Y4eOHbIX 4acOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatonmxcs (CP) 89,5
VY4eOHbIX YacOB Ha MOJTOTOBKY K

sK3ameny/3auery/auddepennnpoannomy 3auery (Kontposn) 52,8

®opma(bl) KOHTPOJIA:
9K3amMeH I ceMmecTp
3ayer CeMecTp
B ToM uucne:
pacueTHo-rpauyeckas pabora I cemecTp, KOHTaKTHbIX 4acoB — (0,5 , 4acoB Ha
camocCTosITeNbHY10 padoty — 10




®dopma TEKyIIEero
dopma U3ydeHHst MaTepUAIIOB: JICKIIUH, KOHTPOIIA
IMPAKTUYCCKUE 3aHATUSA, CCMUHApPCKUEC OcHoBHas n YCIIeBaeMOCTH
Ne 3aHATHSA, 1a00pPaTOPHEIE PabOTEL JAOIOIHUTEIbHASL 3ajanus no (KOJUIOKBHYMBI
. /I'I Tema u CoZepIKaHue caMoOCTOATeIbHAs pa60Ta U TPYJOEMKOCTh (B JIuTeparypa, CaMOCTOSITEIIbHOU KOHTPOIbHbC >
yacax) pEeKOMeHIyeMasl CTyICHTaM | paboTe CTyJECHTOB AGOTLL
(HOMepa U3 CIHCKa) KOMI;IBmTep’HBIe
JIK I[TP/CEM JIP CpPC TeCTHI 1 T.1IL.)
1 2 3 4 5 6 7 8 9
1. | Yacts I. BBenenue. 4 18 [1,2] 9] .
NunuBuayanbHbIi,
OCHOBHBIC TIPEICTABICHUS O N
TPYIIOBOH OMpOC,
POJIH MATEMATHUYECKOTO
cobeceoBaHuE
MOJICIMPOBAHHS.
2. | Yacts II. Matemaruueckue 6 8 24 [3,4, 5] [8]
MO/JICSIH Ha OCHOBE
YPaBHEHHIi B 4aCTHBIX JlaGopaTtopHbie paboThI
MPOU3BOIHBIX BTOPOTO
MOPSIIKA.
3. | Yacts III. Marematnueckue 8 10 37,5 [6, 7] [10]
MOJIeT OUOJIOTHH, YKOJIOTHH
JlabopatopHbIe pabOTHI
U COIMAIbHO-
9KOHOMHYECKHUX MPOIIECCOB.
PacuerHo-rpaduuecka: 1
THO-Tpadryeckas 0 PTP
pabora
Bcero uacos: 18 18 89,5

Coaepixkanue Kypca

Yacts 1. Beenenue. OCHOBHBIE IPEICTABJICHHUS 0 POJIM MATEMaTHYe€CKOI0 MOAeJIMPOBAHMS.

Marematndeckoe MOJCIUPOBAHHUE B HAYKEC KaK CPEACTBO H3YYCHHA IMPUPOJHBIX, HWHXKXCHCPHBIX H 06HI€CTB6HHI)IX cucteM. Tumel MOACIIMPOBAHUA.
OcoOeHHOCTH MaTeMaTHYeCKOro MoJeIUpoBaHusi. [IOHATHE BBIUMCIUTENBLHOTO SKCHepuMeHTa. [IoHATHE BUPTYaJbHBIX AHAJIOTOB CIIOKHBIX OOBEKTOB U
CYNEepKOMIIbIOTEPHOE MoJenupoBanue. [Iprumepsl siBieHni, KOTOpbIe MOTYT OBITH H3y4aeMbl TOJILKO METOJIJaMU MaTeMAaTUYECKOTO MOJIEIIMPOBAHMUS.

Yacre II. MaTemaTH4eckne MOAEIH HA OCHOBE YPABHEHHUH B YaCTHBIX IPOU3BOJIHBIX BTOPOI0 MOPSAAKA.

Tunel TUHEHHBIX ypaBHeHI/II\/II B YAaCTHBIX IMPOMU3BOJAHLIX BTOPOI'O IIOpsAAKA. I/IHBapI/IaHTHOCTI) THUIIa OTHOCHUTCIBHO 3aMCHbI IICPEMCHHBIX. YPaBHeHI/ISI
rUNepOoIINYecKoro, napadoIMuecKoro W AUIMITHYECKOro TUmoB. IIporecchl TemmonpoBoAHOCTH U AU((Y3UN B OJHOMEPHOM U TPEXMEPHOM CIydasiX.



[MpuHMn MakcuMyMma JUIsl ypaBHEHHS TeIUIONpPOBOAHOCTH. KoppekTHas MOCTaHOBKAa KpaeBbIX 3ajad JUlsl ypaBHEHHMH mapaboinmdeckoro tuma. Meron
paszieneHus MepeMEHHBbIX AJIs PEeLIeHMs 3a/ad TEIJIONPOBOJHOCTH B OJHOMEPHOM M TPEXMEPHOM cilydyasx. Mojenb LenHoW peakiuuu B AU(PPY3MOHHOM
npuOJIMKEHNH, KpUTHYECKas Macca. 3a/iaua il ypaBHEHHUs TETUIONPOBOIHOCTH Ha HEOTPAaHUYCHHOW MPSIMOM M B HEOTpaHMYEHHOM MpocTpaHcTBe. Perenne
3anaun Ko 1u1 ypaBHEHUs TEIIIONPOBOIHOCTH MeTo1oM (yHKIMi ['puHa.

[Iponecchl, mpuBOASIINE K YPAaBHEHUSM THIIEPOOTMYECKOT0 TUIIA. Y paBHEHHE KOJIeOaHUH CTPYHBI. Y paBHEHHUE MPOJIOJIBHBIX KOJIeOaHU CTep)KHS. Y paBHEHHUS
aKyCTUKHU. YpaBHEeHUs MakcBesula U BbIBOJ U3 HUX BOJHOBOTO ypaBHeHMs. [loctaHOBKa 3a1a4 s ypaBHeHus kosnebanuil. @opmyna Jlanambepa u CKOpocThb
pacrpocTpaHeHus BOJIH. MeTo pa3aeneHus EPeMEHHBIX ISl PELICHUs 33/1a4H O KojeOaHus CTpyHbBI. BeIHYX/IeHHBIE KOJIeOaHus, ABIICHUE PE30HAHCA.
Onucanue CTaMOHAPHOIO PACHPENEICHHS TeIUla ¢ IMOMOIUBIO YPaBHEHHs DIUIMITHYECKOTO THIIA. YPABHEHUS DJIEKTPOCTATUKA M MAarHUTOCTATHUKH.
KoppekTHas nmocraHoBKa KpaeBbIX 3a/1a4 JAJIs1 YPABHEHUN JUIMIITUYECKOro TUIIA. Meroa paszeneHus nepeMeHHbIX. [loTeHnuans.

Yacrs I11. MaTemaTnueckue Moesid OMOJIOTHH, IKOJOTHU M COUMATBLHO-IKOHOMHYECKHUX MPOIECCOB.

Mopenu HeOrpaHHUYEHHOTO POCTa MOMYJISINA U MOJIENb C YIETOM OIPaHMYEHHOCTH pecypca. Monenu norpebieHns-BoccTaHoOBIeHHs Onopecypcea. [lonstue
00 yCTOHYMBOM U HEYCTOWYMBOM CTALIMOHAPHBIX PEKHUMAX.

Kinaccuueckast monens Jlotku-BonbTeppa «XuUIIHUK-XKepTBa». Pexumpl ycraHoBUBLIMXCS KojeOaHui. Mojenu Tpoduyeckol HEnoukH, KOHKYPEHLUU U
cumOuo3a. O6o0menHas moaens Jlotku-Bonbreppa. Matemarnueckue Mojeilb B3aUMOJCHCTBUS 3arpsi3HEHUs ¢ OKpYyXkarolled cpenoil. Matemaruueckas
MOJIEJIb OYMCTKU CTOYHBIX BOJ. Y4eT IPOCTPAHCTBEHHBIX pacupenencHui B Moaenu Jlorku-Boabsreppa.

MareMaTHuecKkoe MOJAEIMPOBAHHUE COLUATBHO-3KOHOMUYECKUX CHCTeM. Mojenb AMHAMUKU HOMyIsAiuu (Monenb XoTeJulMHra). Mojens paszieneHus u
COCYIIIECTBOBAHUS ABYX TPYIII HACEICHUS Topoaa. Moens kKiaccoBoit 60pb0bl. Moens 00eBbIX aelicTBul (Moaenb JlaHdecTepa) u ee Moau(UKaIIH.



