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Pabo4yas nporpamma gUCUMNMHBI COCTaBEHa B COOTBETCTBMU C hefepanbHbIM roCyAapCTBEHHbIM 06pa3oBaTeNbHbIM
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yNaKkoBOYHOro NPOM3BOACTBA, YTBEPXKAEHHBIM Npukasom MuHucTepcTBa ob6pa3oBaHus 1 Haykm Poccuiickon degepauum
o1 22.09.2017 r. Ne 967

CoctaButens (u):
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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuubl: ChopmmupoBaTtb KOMNeTEHUMM obyyatoLlerocs B 061actv MeTogoB MatemMaTuyeckoro
MoZenvpoBaHusa npoueccoB nevatn. CchopmMupoBaTth HaBbIkM BbibOpa cpeacTB MaTeMaTUyYecKkoro MoAenMpoBaHns U Ux
peanusauuu.

1.2 3agaum AUCLUNIINHbI:

* Pa3BuTb yMeHMe BbIOUPATb PU3MYECKYI0 M MaTeMaTUYECKY0 MOZENb NPOLIECCOB neyaT, COOTBETCTBYIOLLYHO
MOCTaBMEHHON NPaKTUYECKON 3agaqe.

* YmMeTb chopMynunpoBaTh NpUKNaaHyto 3agady B CTPOrMX MaTeMaTUYeCKUX TepMUHaX.

» CchopmupoBatb npeacTtaBneHve o6 naydaemMon UCUMNIIMHE Kak O CTPOro MaTemMaTU4eCcKo Hayke M OCHOBax
ee peanunsauum ¢ NOMOLLbH CTaHAAPTHBIX MaTeEMaTUYECKNX NaKeToB.

1.3 Tpe6oBaHusA K NpeaBapUTeNbHON NOAroTOBKe 06y4aloLerocs:
MpepBapuTenbHas NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI AN QOPMUPOBAHUSA KOMMNETEHLMI, YKa3aHHbIX
B M. 2, MPU U3Y4YEHUN OUCLUMIINH:

OucuunnuHa 6a3vpyeTcs Ha KOMMNETEeHLMSX CCHOPMUPOBAHHbLIX Ha NpeablayLlem ypoBHe obpa3oBaHus
2 KOMNETEHUMN OBYYAIOLWEIOCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUNNUHBI

OlNK-2: Cnoco6eH aHanM3nMpoBaTb U UCNONb30BaTb 3HAHNUA byHAAMeHTarNbHbIX HayK NPU NPoBeaAeHUN
uccneaoBaHUN M CO3AaHUM HOBOM KOHKYPEHTOCNocoO6HOW nonurpaduyeckon npoayKLmnm 1 ynakoBKu

3HaTb: - OCHOBHblE npuHUMNbl MaTeMaTn4yeckoro moaennpoBaHuna u crnocoo6bl peweHna OCHOBHbIX MaTeMaTU4eCKunx
3agad
Ymetb: — NPUMEHATb MeTOAbl YACNEeHHOro MmoaenmpoBaHuAa Ana pelweHna pasnnyHbiX NPakTU4eCcknx sagayd

Bnapetb: - npakTn4eCKknmmn HaBblKaMu MaTemaTU4eckon o6pa60T|<|/| OaHHbIX, NOJNTy4YEeHHbIX B Xoae
Hay4YHO-nccnegoBaren bCKOW pa6OTbI

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNNNHE

KoHTakT
Hasi
pabota cp | VrHosau. | dopma
(yace!) dopmbl TekyLiero
Mp. 3aHATUA | KOHTpons

(4achbt)

HaunmeHoBaHve u cogepxaHue pasgenos,
TEM U y4eOHbIX 3aHATUI

CemecTp
(kypc gns 3A0)

Pasgen 1. OcHOBHbIE CTPYKTYPbI FIMHENHON
anrebpbl

Tema 1. Bektopa, maTpuubl. OCHOBHble
onepauun.  BekTopHOe  MpOCTPaHCTBO,
ckansipHoe npoussedeHne,  AnvHa
BEKTOpA, Yron Mexay BeKTopamu

Tema 2. baauchl B BEKTOPHOM
NpoCTpaHCcTBe. MaTpuyHbIv aHanus.
CobecTBeHHblIe  uucria M COBCTBEHHbIE
BEKTOpa maTpuy

Pasgen 2. OcCHOBHbIe CTPYKTYpbI
YUCNEHHOro MOAENVPOBaHMWS

Tema 3. [nobanbHas annpokcumauus
yHKUNRA, MHOTO4JIEHBI JlarpaHxa,
HbtoToHa. JlokanbHas MHTepnonsauns J1
YHKUMIA, MHTEPNONAUNS cnnanHamm

Tema 4. YncneHHoe anddepeHumnposaHue.
UnucneHHoe uvHTerpupoBaHue — MeTon 4 4 ra
Tpaneuun, metog CuMmncoHa

Pasgen 3. MogennpoBaHne OUHaMUYECKUX
npoLieccoB

Tema 5. OcCHOBHble MNOHATUS Teopun
OBbIKHOBEHHbIX andepeHymnanbHbIX
ypaBHeHuin: obllee pelleHne ypaBHEHUS, 8 8
pelleHne 3agayn Kowwm, dasoBbin nopTpeT n
CUCTEMBI

Tema 6. PasHOCTHble MeTOoAdbl pelueHus
OObIKHOBEHHbIX o depeHumanbHbIX
ypaBHEHWUN: meTon duinepa, metoq Jnnepa-
Kowmn, metog PyHre-KyTTa

Pasgen 4. PeweHne onNTUMM3ALMNOHHBIX
3agay




Tema 7. YucneHHas ontuMmu3auus B
OOHOMepHOM criy4yae. 6 8

MeTtoa HbloToHa

Tema 8.

ontummnsauuun. MeTtoapl NOKOOPANHATHOIo

cnycka. MeTtog

OnTumnzaums ¢ orpaHudeHusmu. MeTtog
LWTpaHbIX PYHKLMIA

MHoromepHble 3aga4n

Hauckopenwlero crnycka. 8 8

Tema 9. JluHenHOe nporpaMmmupoBaHue.

Metoaq  rnaBHbIX  KOMIMOHEHT, MeTo[ 5 6,75 rn
HaMMeHbLUNX KBa4paToB
WNtoro B cemecTpe (Ha kypce ansa 3A0) 51 56,75
KoHcynbTauum n npomexyTodHas 0.25
aTTecTtauus (3aver) '
Bcero koHTakTHasa pa6orta n CP no 51,25 56,75

AUCLUMIIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOU ATTECTALMU

5.1 OnucaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3ysibTaToB O0y4eHus
5.1.1 NMokasaTenun oueHnBaHUA

Kon HanmeHoBaHMe oueHo4YHOoro
lMoka3saTenu oueHnBaHWsA pe3ynbTaToB 00y4YeHus
KOMneTeHuun cpeacTea
dopmynupyet MeToAbl annpokcMmaumu, MHTepnonauumn n
3KCTpanonsunm dYHKUMA, CcnocoObl  NPUBNMXKEHHOrO  peLleHus
OCHOBHbIX MaTeMaTM4eckux 3agav; BOCMpPOM3BOAUT  MeTOoabl
NPUONMKXEHHOTO pPELUEHUS] OCHOBHbLIX AMHAMUYECKMX 3ajadv  Aans
Knaccumyeckux 3agad matemMaTuyeckon usmkm
Bonpocbl ans YCTHOro
OriK-2 cobecenoBaHus

Onpep,enﬂeT 3afjadvy B Buae MaTemMaTU4ECKON MOAENW; BblYMCHAET
XapaKTepucTukn martemMaTuydeckux 00OBLEKTOB, ncnonb3ya WU3BECTHbIe
MeToabl

MpYMeHsieT OCHOBHble METOAbl MOCTPOEHUS MPUOIIKEHHOW CXEMbl
peLUeHust NPUKNagHoM 3a4ayn U COOTBETCTBYIOLLME PA3HOCTHbLIE CXEMbI;

MNpakTnyeckoe 3agaHne

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

LLikana oueHnBaHUSA

KpuTtepum oueHmBaHmsa ccoopMmnpoBaHHOCTN KOMNETEHLMNN

YcTHoe cobecegoBaHve MucemeHHas paboTa

yBGDEHHoe BnageHune MaTtepuanom

3ayTteHo NoCTaBIIEHHOro Bonpoca "
OOMONHUTENBHOrO BOnpoca
Cnaboe npeactaBneHne 0 BceM Kopryce
He 3a4teHo pea pry

BOMPOCOB JaHHON AUCLMMNUHBI

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6X0AMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONpoOCoOB
Cemectp 1
1 OCHOBHbIE CTPYKTYpbl IMHEHON anrebpbl
2 OCHOBHbIE CTPYKTYpbl YACIIEHHOTO MOAENMPOBAHUS
3 PelueHve onTMMmn3auUMoHHbIX 3afay
4 MogenupoBaHue AMHaMNYECKMX NPOLECCOB

5.2.2 TunoBble TeCTOBbIE 3aAaHUA

He NpegyCMOTPEHO
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)




2. PewwnTtb cuctemy ypaBHeHui cpegcteamu Matlab:
Xyz=-1,x"2+2y"2+4z"2=7, 2x"2+y"3+6z=7.

3. Cosgatb maTtpuuy 10x10 1 BbIYMCNNTL ee COBCTBEHHbIE YMCIa U COBCTBEHHLIE BEKTOPA.
4. Hanucatb m-file gns pelweHns cuctembl NMHENHbIX ypaBHeHU meTogoM Kpamepa
5. TlocTpounTb hasoBbI NOPTPET MOAENN XULLHUK-KEPTBA,

XN (D)=AX(1)-Bx(1)y(t),
yN (D)=Cx(t)y(t)-Dy(t).
Baate A=2, B=0.02, C=0.0002, D=0.8, x(0)=0.1-1.3, y(0)=120, Ha BpemeHHOM MHTepBarne (0,5).

6. Hanncatb ckpunT, peanuaylowun uHTepnonauuio JlarpaHxa ans 3agaHHoro Habopa BXOAHbLIX AaHHbIX.
CreHepupoBaTb 10 cniyyanHbIx Yncen — 310 3Ha4YeHns pyHkuum B Toukax 0, 1, ..., 9, n nocTponTb uHTepnonsauumio JlarpaHxa
ans atoro Habopa uucen. HaprcoBaTtb COOTBETCTBYOLLME rpadhuKu.

7. CreHepupoBatb 10 cny4vaiHbIx Yicen — 370 3Ha4YeHus pyHKUmMKM B Todkax 0, 1, ..., 9.
MocTpouTb cnnanH-MHTEPNONsAUMIO Ana aToro Habopa vncen. MNMocTpouTe COOTBET-CTBYOLLME rpadumku.
HanucaTb cKkpynT Ansa NnoCTPOEeHUs MHTEPNONALMOHHOIO MHOrouYneHa Jlarpanxa

8. KomnaHnus nmeet 3 dabpukm B Toukax (X,y)= (-16, 4), (6, 5) u (3, —9). Pabpukn nponssogsaTt 5, 6 n 10 1.
npogykta B Mecsl. KomnaHns HamepeHa NoCTpouUTb XpaHunuile npoaykta B obnacTtun, orpaHUYeHHON HepaBeHCTBOM |X-
1|+]y-1|<2. MecTo pasmelleHus XpaHwunuia onpenenseTcsds MUHUMW3auuelr nepeBO30K Mnpoaykra B XpaHunuwie (
CTOMMOCTb NepPEeBO3KMN NPSIMO NPOMNopLMOHanbHa pacCcTosHWI0). HanTu MecTo pasmeLLeHns XpaHunuiia.

9. Komnanus Bnageet 2 chabprkamu 1 2 marasvHamu. Nepeas dabpuka BbinyckaeT 50 T KOHGET B MecsiL, BTopasi
— 90 T KOHpeT B Mecsu. B nepsom marasmHe npogaetcsa 75 T KOH(eT B MecsLl, BO BTOPOM — 65 T KOHdeT B mecsu,.
CtommocTb nepeBo3ku 1 1: n3 1 pabpukmn B 1 marasuH — 100 p, n3 nepeon babpukm Bo BTopon marasmH— 200 p, n3 BTopon
abpukn B nepsbi MarasuH — 200 p, 13 BTopon cabpuku Bo BTOpon MarasvH — 300 p. Kak opraHnsoBaTb nepeBo3kM,
4YTOBbI NONYYUTb UX MUHMMATbHYO CTOMMOCTL?

10. Hantum B Internet maccvB 0gHOPOAHBIX OAHHbIX (BEKTOPOB OOMHAKOBOW pasMepHOCTU) K peanu3oBaTtb A
3TOro Habopa BEKTOPOB METOA MaBHbIX KOMMOHEHT

5.3 MeToguyeckue maTepuansi, onpegensiowme npoueaypbl OLeHMBaHUSA 3HaHUN, YyMeHUI, BriaaeHui (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4atroLlerocsi K NpoMexXyTo4yHowu atrectauMu m nopaaok MIMKBUaaLMn akageMmnuieckomn
3a[0/MKEHHOCTU

lMpoBeaeHe MPOMEXYTOYHON aTTecTauun pernameHTUpPOBaHO rokKanbHbIM HOpMaTuBHbIM aktom CII6MYMTA
«lMonoxeHne o NpoBeAeHNM TEKYLLEro KOHTPONSA yCneBaeMOoCTH U NPOMEXYTOYHOM aTTecTaumm obyyatowmxca»

5.3.2 ®opma npoBeaeHMs NPOMEXYTOUYHOMN aTTecTaumMm No gucumnnuHe

YcTHada lMucbMeHHasn KomnbloTepHOEe TeCcTUpOBaHUe WHagq X

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMmu nNo gUCLUUNnHe

Mpu NpoBeAeHNM 3a4eTa BpeMsi, 0OTBOAMMOE Ha NoAroToBKY, He npesbiwaeT 30 MuHyT. CoobLeHne pe3ynbTaToB
NPOM3BOANTCS HEMOCPEACTBEHHO Cpa3y Nnocre BbINOoNHEeHUs 3aAaHus.

6. YYEBHO-METOQUYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 YuebHasa nutepartypa

ABTOp 3arnasue | N3pnatenscrtso | 'of n3gaHua | Ccbinka

6.1.1 OcHoBHas yye6Hasa nuTepaTtypa

CemeHos, M. E.,[MaTtematunyeckoe . o http://www.iprbooksh
Hekpacoea, H. H.,|mMmogenupoBaHne BopoHex: Boporexckui op.ru/72918.html

’ ’ v rocyaapCTBEHHbIN ’ ’
Kannwesa, O. W, |anddepeHumanbHblie TEXHUYECKT 2017
Bapcykos, A. W.,|lypaBHeHus 35C ACB
Moo, M. A. yHUBEpCUTET,




Axvaaunes, . [.,|MaTtemaTunyeckoe KasaHb: KasaHckun http://www.iprbooksh
MnedaHos, P. M. MogenupoBaHue W MeToAbl rocyaapCTBEHHbIN op.ru/73309.html
onTuMmnsauum apXUTEKTYpHO- 2017
CTPOUTENbHbIN
yHusepcutet, 95C ACB
XKuxapesa A. A. BbluncnurensHas Cankr-MeTep6ypr: http://pL_Jinsh.su_td.ru/
MaTemaTuka crerynTa ) 2020 tp_ext_inf_publish.ph
p?id=20209398
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
ankuHa, M. 1O. MeToapl onTMManbHbIX . _ http://www.iprbooksh
peLueHnn Hosocubupck: CM6Mp,CKM” op.ru/69544.html
rocygapCTBEHHbIN
yHUBEpcuTeT 2016
TenekoMMyHuKauui u
MHOPMaTUKN
Kasakos A. A.,|MaTematnyeckoe http://publish.sutd.ru/
KOpacoea E. M. MOAENupoBaHue. CaHkT-TeTepbypr: tp_ext_inf_publish.ph
CamocTosTenbHas paboTta cnerynTa 2019 p?id=20199331
MuwveHos, B. T. YuncneHHble meToabl. YacTb 1 . http://www.iprbooksh
EkaTepuHbypr: Ypanbckui
. op.ru/68410.html
denepanbHbIi 2013
yHuBepcuteT, 96C ACB
Knxapesa A. A. CrartucTtuka. http://publish.sutd.ru/
CamocTosaTensHasi paboTa chne.: crierynrtg 2019 tp_ext_inf_publish.ph
p?id=20198330
lNy6aps, 0. B. BBeneHune B MaTeMmaTmnyeckoe Mockea: NHTepHeT- http://www.iprbooksh
mMogenupoBaHue YHuBepcutet op.ru/73662.html
2016
MHdopmaumnoHHbIX
TexHonorun (MHTYUT)
MumeHos, B. I.,|"vcneHHble meToabl. YacTb 2 E 6vor- Y - http://www.iprbooksh
NoxHukos, A. B. KaTepuHoypr: paj:'bCKW' op.ru/68411.html
denepanbHbIi 2014
yHuBepcutet, 96C ACB

6.2 NMepe4veHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

MHdpopmaumoHHasa cuctema «EguHoe okHoO goctyna k obpasoBaTenbHbIM pecypcam. Pasgen.

MHdopmaTtrka n nHopMaLnoHHbIE TEXHONOMMUY» [ONEKTPOHHBIN pecypc].

URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6
OnekTpoHHO-6MbnmoTeyHas cucrema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

6.3 MNepeyeHb NMLEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoro oéecneyeHust

MATLAB

Microsoft Windows
6.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, Heo6XxoAUMON Ans ocyllecTB/IeHUs obpa3oBaTeNnbLHOro

npouecca no gucunninunHe

Ayautopus OcHalleHne

MynbTMeauiitHoe o6opyaoBaHue, KOMMbIOTePHas TEXHMKA C BO3MOXHOCTbLIO MOAKIHOYEHUS K CeTU
KomnbloTepHbIn knacc |«MHTepHeT» 1 obecneyeHueM [OCTyna B 3MEKTPOHHYI WMH(OPMAaLMOHHO- 06pa3oBaTenbHyHo
cpesy
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