MHHHCTEPCTBO HAYKH U BBICIIETO obpazoBaHus Poccnﬁcxoﬁud)enepaunn
HAIIMOHAJIbHbIN HCCJ{E}IOBATEJII)CKI/II/I
TOMCKMIU TOCYJIAPCTBEHHBIM YHUBEPCUTET (HU TTY)

WHCTHTYT NPUKITaIHON! MAaTEMAaTHKU U KOMIBIOTEPHBIX HAYK

Pa6oyas nmporpamMMa JUCHUTUTHHBL
OcHOBBI MATEMAaTHYECKOT0 MO/ THPOBAHHUS
0 HampaBJIEHUIO MOJrOTOBKU
02.03.02 ®PynpameHTaabHas HHpopMaTHKa U HHGOPMANIMOHHBIE TEXHOJIOTHH

HanpasnenHocTs (mpo¢uiib) NOArOTOBKH:
HckyceTBeHHBIH HHTEIEKT H pa3paboTKa NPOrpaMMHBIX MPOIYKTOB

®opma o0yuyeHus
Ounas

KBanuduxauus
Baxaaasp

I'on npuema
2023

Kon aucuurmmael B yue6HoM miane: 51.0.02.10

IIpe e YMK
C.I1. Cymenko

Tomck — 2023



1. leab ¥ nIaHUPYyeMble Pe3yJabTaThl 0CBOEHUS THCIUIIMHbI

[enbro 0OCBOEHUS AUCHHUIUINHBI SBISETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

OIIK-1 Crocoben mnpuMeHSATh (GyHAAMEHTAJIbHBIC 3HAHUS, IOJIyYCHHbIE B OOJIACTH
MaTeMaTUYeCKUX M (WJIM) E€CTECTBEHHBIX HAyK, M HCIOJIb30BaTh UX B MPOQECCHOHATBHON
JESTEIILHOCTH.

Pe3synbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

HOIIK-1.3. O6nagaeT HEOOXOUMBIMU 3HAHUSMH JUIsI UCCIEA0BaHUS HH(POPMAIIMOHHBIX
CUCTEM U UX KOMITOHEHT.

HOIIK-1.2. Ucnonb3yer  ¢dyHIAaMEHTAJIbHBIC 3HAHUS, TOJyY€HHBIE B  00JacTH
MaTEeMAaTHYECKUX ¥ (M) ECTECTBEHHBIX HAYK B PO(ECCHOHATBLHOU e TEILHOCTH.

HNOIIK-1.1. ITpumensier  dyHAaMEHTaIbHBIC 3HAHUSA, TOJyYECHHBIE B  00JacTH
MaTeMaTUYECKUX U (UIM) ECTECTBEHHBIX HayK.

2. 3aga4uy oCBOCHHSA JUCIHUILINHDI

— HOJIy‘-II/ITI) 3HAHUA 110 HpI/IHIII/IHaM MAaTEMATHUYCCKOT' O MOI[CJIHpOBaHI/IfL

— M3y4uTh OCHOBHBIE MATEMATHUECKHUE MOJIEIH U UX MCIIOJIb30BAHHUE B MIPHIIOKEHUSX.

— Hayuutbcs ocyniecTBiiATh BIOOP MOAENIH AJIsl IPAKTUUECKOH 3a1a4u.

— OcCBOUTH OCHOBHBIC aHAJIUTHYECKHME METOJBI HCCICIOBAaHUS MaTEeMaTHYSCKHX
MOJCTICH.

— OcCBOUTHh YHCIIEHHBIE METOIBI HMCCIENOBAHUA MaTEMAaTHYECKUX MOJEJIeH, MOHHMATh
}’CJIOBI/HI BO3MOXHOCTH UX HUCIIOJIb30BAHUI.

— OcBoutp 1HUQPPOBBIE MHCTPYMEHTHI [UJIsl pELICHUS 3aJad MaTeMaTH4eCKOro
MOJCIIUPOBAHUA.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JlucuuruinHa OTHOCUTCST K 00s3aTeNIbHOM YacTH  00pa30BaTEeNbHOW IMPOTPaMMBbI.
JucuuninHa BXOAUT B MOAyllb MareMaruka.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALMM 1O AUCHHUIINHE

quBepTHﬁ CEMECTP, 3a4CT C OLICHKOM

5. BxoaHblie Tpeﬁonamm AJik OCBOCHHUA JUCHUIIJINHBI

JUis  yCHEemIHOrO0 OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
CIEIYIOIIMM JHUCLUUIIMHAM: MaTeMaTH4YeCKUi aHanu3, Aud@epeHuuanbHble U pPa3HOCTHBIE
YPaBHEHHs, OCHOBBI IPOrPAMMHUPOBAHMSI, TEOPHUS BEPOSATHOCTEH.

6. SI3bIK peaau3anuu

Pyccknii

7. O0beM TNCUMILIUHBI

OO61mas Tpy10eMKOCTh TUCHUIUTHHBI cOcTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-JIeKIu: 32 4.

-IpaKTUYeCKue 3aHsATus: 32 4.

O6beM caMOoCTOATENbHON pabOThI CTY/IEHTA OINpeAeieH YI4eOHbBIM IJIaHOM.

8. Conep:xkaHue IMCUUILUIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. OcHOBHBIE HOHITHS U MPUHOUIIEI MATEMATHYCCKOT'O MOACIIMPOBAHUS.



OcHOBHBIE 3Tambl METOJa MaTeMaTHYeCKOro MojenupoBaHus. lIpsmble u oOpaTHbIE
3aJa4d MaTeMaTH4eCKOro MozeaupoBaHusd. [I[puMeHeHne MaTeMaTU4eCKOro MOAEIUPOBAHUs, B
TOM 4YHMCJIE [UIi CKBO3HBIX TEXHOJIOTMH: BHUPTYaJbHOM M JOIOJHEHHOM pEaJbHOCTH,
pPOOOTOTEXHUKE, OOJIBIIMX TaHHBIX, HOBBIX IPOU3BOJCTBEHHBIX TEXHOIOTUAX.

Tema 2. OObikHOBeHHBIE AU DepeHIInaTbHbIE YPaBHCHHS.

dusnueckue 3agauu, MPUBOASIINE K OOBIKHOBEHHBIM TU(GEpEeHIINAIbHBIM YPaBHEHHSIM
(ypaBHEHMsI JBUKEHHS, MOJICIMPOBAHHE AJIEKTPUUYECKUX Iernel, OapomeTpuueckas ¢opmyia,
panuoakTUBHBINA pacnan). [lonmynsiunoHHble MoaenH (pa3BUTHE MOIMYJISAINH, MOJCIb XHUITHHK-
JKEPTBA, KOHKYpPEHIUS 3a pecypcbl). Mogenu nud@y3uoHHBIX MPOLEeccoB (MOIEHH AMUAESMUA,
IpOIeCcChl pa3MHOKEHHs U ThOenn). YucneHHoe penieHne 0ObIKHOBEHHBIX AU (B hepeHIINaTbHBIX
ypaBHeHUH (MeToj Ditnepa, metoasl Pynre-Kyrra, MHOTOIIIaroBele METOIbI AJlaMca, CIUIaliHBbI).
[udpoBbie HHCTPYMEHTHI IS petieHus AuddepeHnnanbHbIX ypaBHEHUH.

Tema 3. YpaBHEHHS B YaCTHBIX ITPOU3BO/IHBIX.

VYpaBHenust ~ MareMaTudyeckod — (u3MKM  (BOJHOBOE  ypaBHEHHE,  ypaBHEHHE
TEIJIONPOBOIHOCTH, YpaBHeHue Jlamnaca). KpaeBbie 3a1aun (HayaabHbIE M TPAHUYHBIE YCIIOBUS,
3agaua Komm, kpaeBas 3amaya Juisi CTallMOHApHOTO PEXUMa, CMEIIaHHAas 3ajgada). PemeHue
ypaBHeHHU THrepoonmueckoro tuma (popmyna Jlamambepa, MeETOn MNPOMOIDKEHUH, METOJ
pazzenieHuss mepeMeHHbIX). Pemienue ypaBHeHui mapabonuueckoro tuma (METoJ pa3zielieHus
IEepEMEHHbIX, MnpeoOpa3zoBanue Jlamaca). Pemienue ypaBHEHUM SJUIMITUYECKOTO THUIA
(mocTaHoBKa 3aJaud B IWIMHIPUYECKUX U CHEpUUECKUX KOOpIMHATAX, pa3JeicHHe
NepEeMEHHBIX, (pyHIaMeHTambHbIe penieHus, QyHknus ['puHa). UncieHHBIE METOIBI PEIICHUS
YpaBHEHUU B YACTHBIX MPOM3BOAHBIX (PA3HOCTHBIE CXEMbl, METOJl PACIICIUICHUS, METO]
NIEPEMEHHBIX HAIlpaBJICHU, METOJ IPOOHBIX maroB). LIu(poBsie HHCTPYMEHTHI AJIS PEIICHHS
muddepeHIanbHbIX ypaBHEHUH.

Tema 4. BapuaiinoHHOE HUCUUCIICHUE.

OO6miee moHsATHE 3a]]a4l BAPUALIMOHHOTO UCUUCIICHUS, HEKOTOPhIE KIIACCUUECKHE 3a/1aun
(3amaua o OpaxuCTOXpoOHE, 0 reoaeznyeckoit muHum). [lonstue pynkuronana. [leppas Bapuanus
dyHKIIMOHANMA. DKCTpeMyM (yHKIIMOHANIAa, HE0OX0auMoe ycioBUe 3KkcTpemyma. I[lpocreitmas
3a/1aua BapUallMOHHOTO UCYMCIICHHs. Y paBHEHHE Diniepa. 3alaud BapuallMOHHOTO UCUUCIIECHUS
(3aa4a 0 HAMMEHBIIIEH TOBEPXHOCTH BPAIIEHHUS, 3aa4l T€OMETPHUUECKON ONTHKM). UNCIIeHHBIE
METOJBl pEelIeHUs 3ajad BapHUAlMOHHOTO WCYHUCICHHS C HCIOJIB30BaHUEM IH(PPOBBIX
TEXHOJIOTHIA.

Tema 5. MaremaTuyeckue MOJEIH C YIIPABICHUEM.

Matematuueckrue MOJIeNId CHUCTeM C yrpaBieHrneM. OCHOBHBIE MPpoOieMbl. THIIBI cucTeM
(CO cOCpelmoTOYEHHBIMU M pACTpENeIeHHbIMA TapaMmerpamu). ONTUMaIbHOE YIpaBJICHUE,
cTabunu3anus, T[OCTPOSHHE aJalTHBHBIX CHUCTEM ympaBieHus. [IpuHIMN Makcumyma
[TonTpsirnHa, TMHAMHUYECKOE TTporpaMmmupoBanue bemimana.

Tema 6. CToxacTHUECKHE MOJEIIH.

CrnyuaitHble MPOIECCHl U X XapaKTEPUCTUKU: MATEeMaTUYECKOE OKUIAAHHUE, KOPPEISIIUs,
CTallMOHAPHOCTh, YCTOMYMBOCTb. [Ipomeccel ¢ JHUCKPETHBIM M HENPEPBIBHBIM BPEMEHEM.
MeTonbl TIOCTPOCHHUST MOJIETH: ONpENeeHUe TOPSAKA, CIEKTPAIbHO-CHHTYISPHBIA aHalu3
(«rycenunay). LludpoBbie HHCTPYMEHTBI JAJI aHAIH3a CTOXACTHICCKUX MOJICIICH.

Tema 7. 3agaun, CBA3aHHbBIC CO CIIyYAMHBIMU MTPOLECCAMHU

OunbTpanus, MOPOTHO3UPOBAHUE, YIpaBICHHWE, OOHAPYKEHHE CKauKOOOpa3HOTO
U3MEHEHHUs IapaMeTpoB, Kiaccudukaius, oleHuBaHue napamerpoB. [lapamerpuyeckue u
HelapaMeTpUIeCKue METO/IbI.



YacTtrnuHO
MIPOTHO3UPOBAHUS.

Tema 8. OCHOBHBIE MOJICNIH IJII TUCKPETHOTO BPEMEHHU
Perpeccusi, aBToperpeccus, mpouecchl CKOMB3SIIEro cpeaHero. MapKoBCKHE MPOLECCHI.

Ha0JIroJaeMele
Metonanl

IPOLIECCHI,
OOHapyKEHHS

¢unptp Kanmmana B 3amauax
CKayka I1apaMeTpoB,

bunpTpanu U
anoCTepUOpHBIE |

nocienosarenbHble. [IpuMeHeHne ciryyailHbIX POLECCOB B 3a/a4ax (PMHAHCOBON MaTeMaTHKH,
00pabOTKM CUTHAJIOB U M300pakeHUH, aHaIM3€e OOJIBIINX JaHHBIX, B TEXHOJOTUSIX BHPTYAIbHOM
Y IOIIOJIHEHHOW PEAJILHOCTH.

IIPOLECChI

Tema 9. OCHOBHBIE MOJICJIH /111 HEPEPHIBHOTO BPEMEHH.
Buneposckuii npouecc, IlyacconoBckuii mporece, mporecchl nuddy3uoOHHOTO THIIA,

JleBn.

[Ipumenenue

B 3aaavdax (l)HHaHCOBOfI MAaTCMAaTUKH,

npu

aHaJIn3¢

TCIICKOMMYHHUKAIIMUOHHBIX ITOTOKOB, aHAJIU3€C 0OJIBIIHX JaHHBIX, TCXHOJOTHAX BHpTyaHBHOfI n
,I[OHOJ'IHGHHOﬁ PCAIbHOCTH.

9. Tekymmii KOHTPOJIb MO TUCIHUTLTHHE

Texkymuii KOHTPOJb MO TUCHMIUIMHE HPOBOJUTCA IIyTEM KOHTPOJIS IOCEIIAaeMOCTH,
ONpPOCOB M0 JIEKIIMOHHOMY MaTepuaiy, BbIIOJHEHHUS 3aJaHUi Ha CEMUHApCKUX 3aHATHUSX,
HOATOTOBKH JIOKJIAJ0B IO TeMaM, paboThl B IJIEKTPOHHOM Kypce B cucreme Moodle, u
¢dukcupyercst B popmMe KOHTPOIBHON TOUYKH HE MEHEE OJHOTO pa3a B CEMECTP.
B kypce neiicTByer OGayulbHO-pEHTHHIOBas CUCTEMA, 3a/laHUSl U MaKCHUMaJbHbIE Oalibl
IIPUBEJICHBI B TA0JIULIE.

No 3agaHue ConeprkaHue 3aJlaHus bamel

1 [Tpumepsr Hanucatp moct Ha ¢opyme, NOKa3bIBAIOMIMA | 5
MaTeMaTHIECKOTO HEHHOCTh ¥  3HAYMMOCTh  MaTeMaTHYECKOTO
MO/ICJIMPOBAHUS MOJICJIUPOBAHMsI, B YaCTHOCTH, ISl CKBO3HBIX

TexHosoruii. KOMMEHTHpOBaTh IIOCTBI JAPYTHX
CTY/CHTOB.

2 Mogenu, onuceiBaembie | Bemucats  nuddepenunumansHoe  ypaBHEHue, | 15
OOBIKHOBEHHBIMH onuchIBarolee (pU3MUECKUN Mpouecc, U HaWTH
¢ depeHInaIbHbIMU ero peuieHue. Pemurs Tpu 3a1auu Ha BHIOOP.
YpaBHEHHUSIMU

3 [Momynsimonnsie Mogenu | Bemmcars cucteMy ypaBHEHHH, omuchiBaromyo | 20

3aJJaHHYI0 TONYJSIMOHHYI0 Mojenb. Haiftu
CTallMOHAPHBIE PEHICHUS W  MPOMOICITUPOBATH
MOBEJICHUE TOJTYYEHHOH CHUCTEMbI BOJIM3M 3TUX
TOUYEK c WCTIOJIb30BaHUEM U(PPOBBIX
MHCTPYMEHTOB. PelmnThb JBe 3a/1auu Ha BBIOOD.

4 VYpaBHeHUs B 4YacTHHIX | BeIBeCTH ypaBHEHHE B YAaCTHBIX MPOW3BOJHBIX, | 20
MIPOU3BOIHBIX OIKCHIBAIOIIEE 3aJaHHBIM (U3MUYECKUN Mpolecc.

Pemmts Tpu 3a1aun Ha BHIOOP.

S. Pemenne ypaBHeHuit B | PemmTh aHaNUTHYECKU U C MMOMOIIBIO YuCiIeHHbIX | 20
YaCTHBIX MPOU3BOIHBIX METOIOB JBE 3aJadd Ha BBHIOOpP. Mcrmomb3oBaTh

1IU(POBbIE HHCTPYMEHTHI.

6. Bapuanmonnoe Haiitn amanutryeckoe wiu yucieHHoe pemenue | 20
UCUHCIIEHUE 3a71auu BapHUaLlMOHHOTO WCUUCIICHUS C

UCTIOIB30BaHUEM  IH(POBBIX  MHCTPYMEHTOB.
Pemute yeThipe 3aauu Ha BBIOOP.

7. OnTumMansHOE Haiitn ontumaneHoe ymnpasieHue Pemmwmts Tpu | 15
yIipaBJieHHE 3aJ]auu Ha BbIOOP.

8. Croxactuyeckue mojenu | Hammcats moct Ha (opyme, AEMOHCTPUPYIOUIHHA | 5

CTOXAaCTHYCCKNEC MOJICIIN PCAJIBHBIX IMPOLCCCOB U




sBiaeHuid. KomMeHTHpoBaTh  TOCTBI  JIPYTHUX

CTYJICHTOB.
9. Mopenu maremarudeckoit | CoOparh 00kl  cTraTucTUdeckue gaHHbie u | 10
CTATUCTUKH IIOCTPOUTh MAaTEMAaTHUYCCKYH Mojeib (omucaTh
pacrnpeeieHue, OIIEHHUTH napaMeTphl,
OTIPECIIUTh KOPPEIAINI0, CAENATh BBIBOJIBI IO
MOJICIIN).
10. | Cnyuaiiaeie mporeccel ¢ | [locTpouTs Momenb s 3aJaHHOTO CirydaiiHoro | 15
JTUCKPETHBIM BPEMEHEM nporecca. PemuTh Tpu 3a1a4u Ha BEIOOD.

11. | Cayuaiinele mnpoueccel c¢ | [locTpouTs Monenb s 3a4aHHOIO ciydaiHoro | 15
HEeNpepbIBHBIM BpeMEHeM | Iipouecca. PemnTs Tpu 3a7jauu Ha BbIOOP.

12. | Hokmaxn [ToaroroBuTh JTOKJIa/1 no udpossM | 20
TEXHOJIOTUSIM MaTeMaTHYECKOTO MOJICITMPOBAHUS,
00 TO UCHOJB30BAHUIO MATEeMaTHYECKOTO
MOJICIIMPOBAHMUS  JUISl  PEUICHHs  3a/1a4, B
YACTHOCTH, B PAMKAaX CKBO3HBIX TEXHOJIOTHH.

Hroroserii 0amn 160

10. lMops10k NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAIlUH

buner comepXUT 1Ba TEOPETHMUECKUX BONPOCA, IMPOBEPSIOMUX CHOPMHUPOBAHHOCTh
kommnereniuu OINK-1 (MOIIK-1.1, MOIIK-1.2, MOIIK-1.3). IIpomomkuTensHoCTh 3aueta 1,5
qaca.
IIpumepbl TeopeTHYECKUX BOIIPOCOB
Monenu 1BUXKEHUS.
Mogenb XUIHUK-XKEPTBA.
Monenu anugemMun.
AHanmm3 CTaMOHAPHBIX PEUIeHUH crucTeM U epeHIHATbHBIX YPaBHEHHHA
Mertoabl Anamca YUCIEHHOTO pereHus JuddepeHnaabHbIX YPaBHEHUH.
BosiHOBOE ypaBHEHUE.
VYpasuenue Jlamnaca.
Kpaesbie 3amaun.
Metoa ®@ypbe pelieHns ypaBHeHUH THIIepOOIMYeCcKOro TUIa.
0. PazHocTHBIE CXEMBI /ISl ypaBHEHHUH B YACTHBIX MPOU3BOIHBIX.
11. Bapuarus ¢pyHKIMOHaNA.
12. 3agaua o reo1e3nYeCcKO JINHUH.
13. Heobxonumoe ycnoBue skcTpemMmyma GpyHKIIOHANA.
14. Ilpuniun makcumymMma IloHTpsiruna.
15. YucnoBble XapaKTePUCTUKU CITyYaiHBIX MTPOIIECCOB.
16. Beinenenue TpeH1a BpEMEHHOTO psifa.
17. Ilenu Mapxkoga. [IlepexojHble BEpOSITHOCTH.
18. YpaBuenus Usnmena-Konmoroposa.
19. 3agaun GuIBTpalUK U TPOTHO3UPOBAHUS YACTHYHO HAOIIOAEMBIX MPOLIECCOB.
20. 3amaun oOHaApYKEHHS CKayKa ITapamMeTpoB.

RHRoOoo~NoGO~LNE

Pe3ynbraTthl 3adeTa C OIICHKOW OIPEHEISIOTCS OICHKAMHU «OTIIMYHOY», «XOPOII0Y,
«YIOBIETBOPUTENHHOY, «HEYIOBIECTBOPUTEIHHO.

MaxkcuManbsHbIH 0aint 3a 3auet — 40.

bann 3a 3ader cymmupyetcs ¢ 6amiom Tekymied arrectanuu. Tabnuia nepeBoaa 6amios
B OLICHKU HpI/IBe)IeHa HUXCE.

Bana Onenka JlonoiHUTe/IbHBIE YCJIOBUS

161 —200 OTJINYHO 3ananus 2—7 u 8-11 oneHensl MUHUMYM Ha 10 OaoB

121 — 160 | xopomio 3ananus 2—7 u 8-11 orjeHeHbl MUHHUMYM Ha 5 6aj10B




81 —-120 YAOBJIETBOPUTEIHLHO

0-80 HEYJIOBJIETBOPUTEILHO

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIIEKTPOHHBIH y4eOHBIH KypC [0 JUCIHMIUIMHE B 3JICKTPOHHOM YHHBEPCHTETE
«Moodle» - Kypc: OcnoBbl Maremarnueckoro mopenuposanus (MIIMKH.B. 02.03.02,
09.03.03.02.03.03 1 cem.3 xypc)~ (tsu.ru)

0) DNEKTPOHHBIM Y4eOHBI KypC TO IUCIHUIUIMHE B JJICKTPOHHOM YHHBEPCUTETE
«Moodle» - Kypc: OcnoBel MateMatuuyeckoro Moaenuposanusa(MIIMKH.b 02.03.02, 02.03.03,
09.03.03. 3 xypc 2 cemecTp)~ (tsu.ru)

B) O1lcHOYHBIC MaTepHabl TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOW AaTTECTAIlMH I10
IHACIATUIHHE.

12. Ilepeyennb yueOHoOii JJuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— Peitznua B. . Marematuueckoe MoaenupoBaHue : YdeOHoe mocobOue sl BY30B /
Peitznun B. U.. - Mocksa : FOpaiit, 2022. - 126 c.

— Cmarus b. M. DxoHOMUKO-MaTeMaTu4yecKue MeTObl : Y4eOHuK 11 By3oB / Cmarus b.
.. - Mockaa : FOpaiit, 2022. - 272 c.

— MstneB B. JI. Teopust BeposTHOCTEH U MaTemMaTHuYeCKasl CTaTUCTUKA. MaTtemaTu4eckue
MojienH : YueOHuk st By30B / Msties B. J1., [lanuenko JI. A., Puzanuenxo I. 1O., Tepexun A.
T.. - Mocksa : FOpaiit, 2022. - 321 c.

— 3enkoB A. B. Uucnennele MeTonbl : YdueOHOe mocoOue miist By3oB / 3eHKOB A. B.. -
Mocksa : HOpaiit, 2022. — 122c.

— bopnosckuii I'. A. @u3nueckue 0OCHOBBI MATEMaTHUECKOTO MOACTHPOBAHUS | Y YeOHUK
u npaktukym ans By30oB / bopmosckwmii I'. A., KonnmpateeB A. C., Hoynepu A.. - Mocksa :
FOpaiir, 2022. - 319 c.

— 3anmus3nsak B. E. BBenenne B Mmaremarrdeckoe MojeIMpoBaHue : Y4ueOHoe rmocodue s
By30B / 3anu3Hsk B. E., 3omotoB O. A.. - Mocksa : FOpaiit, 2022. - 133 c.

0) IOTIOJIHUTEIbHAS JIUTEPATYpA:

— Camapckuii, A. A. Maremarnueckoe MoxaenupoBanue: Mnen. Meronsl. [Ipumeps! :
mororpadus / A. A. Camapckuii, A. I1. MuxaiinoB. — 2-¢ uzn. — Mocksa : DU3MATIINUT,
2005. — 320 c.

—Pobeprc @®. C. JluckpeTHble MaTEeMaTUYECKHE MOJCIU C TPUIIOKCHUSIMH K
COLMAJIbHBIM, OMOJIOTMUYECKUM U 3KonorndeckuM 3anadam / @. C. Pobeprc; Ilep. ¢ anrn. A. M.
Panmnonopra, C. U. TpaBkuna; [log pea. A. U. Teitmana. - M. : Hayka, 1986. - 494,[1] c.

— I'opnau b. A. Marematnueckoe MozaenupoBanue. IloctpoeHne Mozeneil 1 YnciaeHHas
peanuzanus / 'opnau b. A lllaxos B. I'.. - Cankr-IletepOypr : Jlans, 2022. - 292 c.

— Jlo6anoB A. 1. MaremaTtnuyeckoe MOJICIMPOBaHNE HEIMHEHHBIX MPOLECCOB : YUYeOHUK
115t By30B / Jlo6anoB A. U., Ilerpos U. b.. - Mocksa : FOpaiir, 2022. - 255 c.

B) pecypchl cetu HTEepHEeT:

Project Jupyter | Home

NumFys

FreeMat (sourceforge.net)

Wolfram Mathematica: CoBpeMeHHbBIE TEXHUYECKHE BLIYMCIIEHUS

Octave Online - Cloud IDE compatible with MATLAB (octave-online.net)
AnyL0ogiC: UMHTAIIMOHHOE MOJAEIUPOBAHKE JIJIsd OU3HECa

GitHub: Where the world builds software - GitHub



https://moodle.tsu.ru/course/view.php?id=8968
https://moodle.tsu.ru/course/view.php?id=8968
https://moodle.tsu.ru/course/view.php?id=14089
https://moodle.tsu.ru/course/view.php?id=14089
https://jupyter.org/
https://www.numfys.net/
http://freemat.sourceforge.net/
https://www.wolfram.com/mathematica/
https://octave-online.net/
https://www.anylogic.ru/
https://github.com/

OCHOBBLI MaTeMaTHYECKOro MojaenupoBanusa - boromro06os Anekcanap HwukomaeBuu -
YouTube

Marmonenu B 6uosorun/Pusanyenko I'.IO/MI'Y - YouTube

CucreMbl KOMIIBIOTEPHOM MareMaTuky - YouTube

[IpubamKeHHble M YHCIEHHBIE METOALI pereHus auddepeHnralbHeIX  YpaBHEHUH -
YouTube

Vpasuenus mardusuky, reopus - YouTube

Jexuus 8: JTuddepeHnnansuble YpaBHEHHUS B YaCTHBIX NPOU3BOAHEIX - YouTube

Jlexums Nel.1 SIsHas u HesiBHAsL cXEMBbI UL YPABHEHUS TEILIONPoBoaHOoCcTH - YouTube

[Tapen  IllectomamoB.  OCHOBBI ~ BApUAIIMOHHOTO  HCYUCICHHUS  (TUICHIIUCT).
https://www.youtube.com/playlist?list=PLdupor3IULXiitf6Uyl6lwnHIRgcu79sW

Cemunap 6. Yxkeros. ITpuanmn makcumyMma Ioarpsaruna - YouTube

IlecrakoB O. B. - BepostHOCTHBIE MOAeIW - MarTeMaTHYECKHE OCHOBBI TEOPHU
BeposTHocTel. Yacts 1 - YouTube

Cepmobonnsckag M.JI. - Teopust caydafiupix mporeccoB. Jlekmmu - 1. CiayyallHBII
mpouecc - YouTube

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

a) JTUIICH3NOHHOE ¥ CBOOOTHO PacIIpOCTPaHsIEMOE MPOTrPaMMHOE O0eCTIcueHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. BKirodaeT MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0JaMYHO J0CTymHbIe oOjaunbie TexHosoruu (Google Docs, Sluaekc muck, Jupiter
Notebook, GitHub, FreeMat, Octave Online, Wolfram Mathematica, u T.11.).

0) MH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTpOHHBIN KaTaJior Hayunoi O6ubamoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT crynenra — http://www.studentlibrary.ru/
— O6pazoBatenpHas miardopma FOpaiit — https://urait.ru/
— 9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

AynuTtopuu sl IPOBEICHUS 3aHATUN JTEKIMOHHOTO TUIA.

AyauTopun AJisl POBEICHUS CEMUHAPCKUX 3aHITUN, WHIWBUAYAJIbHBIX M TPYMIOBBIX
KOHCYJIbTAIIMH, TEKYILETO KOHTPOJIS U IPOMEKYTOUHON aTTECTALUH.

[Tomerenust it CaMOCTOATENLHON paOOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOW M
JOCTYNOM K ceTH VHTepHET, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

15. Uudopmanust o pazpadoTyukax

BbypxatoBckas FOnus BopucoBna, kaHn.(u3.-MaT.HayK, JAOLUEHT Kadeapbl CHCTEMHOTO
aHayM3a U Matematnueckoro moaenuposanus MIIMKH.


https://www.youtube.com/playlist?list=PLcsjsqLLSfNCH9MtnmhIewIAFWmF6Yzex
https://www.youtube.com/playlist?list=PLcsjsqLLSfNCH9MtnmhIewIAFWmF6Yzex
https://www.youtube.com/playlist?list=PLQWqcSHe8ADxhjYiH70zJhK2isF0oMS4q
https://www.youtube.com/playlist?list=PLwlLzg6K8Nphjqca1mUc_3ZXx6EyLwS7A
https://www.youtube.com/playlist?list=PLDrmKwRSNx7IuP0k-CQH7E6hdeoYTHVr2
https://www.youtube.com/playlist?list=PLDrmKwRSNx7IuP0k-CQH7E6hdeoYTHVr2
https://www.youtube.com/playlist?list=PLjjYXM9g4hhyHmruMOvo0V65l07iGwG3h
https://www.youtube.com/watch?v=tnx_4Zbej5Y&ab_channel=%D0%9D%D0%9E%D0%A3%D0%98%D0%9D%D0%A2%D0%A3%D0%98%D0%A2
https://www.youtube.com/watch?v=umSTFbRERIM
https://www.youtube.com/playlist?list=PLdupor3lULXiitf6UyI6lwnHIRgcu79sW
https://www.youtube.com/watch?v=BltYTL_aI6Y&ab_channel=MathMeth
https://www.youtube.com/watch?v=9d051oNfFNg&list=PLcsjsqLLSfNBx9exF_geaBYYWuSwNE1sI&ab_channel=teach-in
https://www.youtube.com/watch?v=9d051oNfFNg&list=PLcsjsqLLSfNBx9exF_geaBYYWuSwNE1sI&ab_channel=teach-in
https://www.youtube.com/watch?v=pj-U59XNhs4&list=PLcsjsqLLSfNBSw63lJlTX0goYss6-9MR6&ab_channel=teach-in
https://www.youtube.com/watch?v=pj-U59XNhs4&list=PLcsjsqLLSfNBSw63lJlTX0goYss6-9MR6&ab_channel=teach-in
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/




