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1. ]_Ie.]'lb H IIJIAHUPYEMBIC PE3YJbTATHI 0CBOCHUA JUCHUIIJINHBI

Lenbt0 OCBOEHUS TUCIMIUIMHBI ABIISIETCS (POPMUPOBAHHE CIIEAYIOUINX KOMIIETCHIIUMA:

OIIK-3 CnocobGeH MOHMMAaTh MPHUHIUIBI PAaOOTHl COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH U MCIIOJIb30BaTh UX JUIA PEUIeHU 3a7a4 Mpo(ecCHOHAIBHON NesITeIbHOCTH.

PesynpTaTamu OCBOEHUS AUCLUIUIMHBI SIBJISIOTCS CIIEIYIOIINE UHAUKATOPBI JOCTHIKEHUS
KOMIIETCHIIUM:

NOIIK 3.1 Brnageer HaBblkaMH pabOThl ¢ KOMIIBIOTEPOM U KOMIIBIOTEPHBIMU CETSAMU C
LENBIO TTONTYYSHHS, XpaHEeHHUs1, 00pabOTKH 1 aHaJHM3a HaydYHOU HHPOPMALIUH

NOIIK 3.2 Cobmogaer OCHOBHBIE TpeOOBaHUS WH(POPMALMOHHOW OE30MacHOCTH TPHU
pelIeHnH 3a1a4d Npo(hecCuoHaIbHON 1A TEIbHOCTH

2. 3aga4u ocBOECHMS M CHMIIIUHBI

— OCBOUTD MOHATHSL, TEPMHUHBI M aJITOPUTMbI CUMBOJIbHBIX BBIYMCIIEHUN Ha KOMIIBIOTEPE.

— HayuuTbcsi npUMEHATH CHMBOJIbHBIE BBIUMCIEHUS JJs pa3pabOTKH KOMIBIOTEPHBIX
MIPOrpaMM U X YacTeW MPH pelIeHNU NPaKTUYECKUX 3a1a4 NpodeCcCHOHATbHON S TEIbHOCTH.

3. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHONH NPOrpaMMbl

Jucuunnuna otHocutes K biioky 1 «/lucuumninna (Mogynm).

JlucuuninHa OTHOCUTCA K 00s3aTeNIbHOM yacTH 00pa30BaTeIbHON MPOTrpaMMBbl.

4. Cemectp(bl) ocBOeHUA U popma(bl) MPOMEKYTOUHON ATTECTANMHM 1O TUCUUIJINHE

UYeTBepThlil cemecTp, 3a4eT

5. BxoaHble TpeOGOBaHUS 1JISI OCBOCHUS TUCHUIIIMHBI

JInsi  yCHemrHOTO OCBOCHMsI JUCHMIUIMHBI TPEOYIOTCS pe3yJbTaThl OOYy4YCHHS 10
CIeNYIONMM JUCIUIIIMHAM: MatemaTudyeckuii aHaim3, JIuHeliHas anreOpa W aHaJIUTHYECKas
reometpusi, Juddepennmnancusie ypaBHeHus, Teopus (QyHKIIUNH KOMIUIEKCHOTO MEPEMEHHOTO,
[IporpammupoBanue Ha Matlab, Python wmm nap., TexHomorumw BBEIYMCIMTEIBLHON (PHU3UKH,
[IpakTukym no BeruuCIUTENbHON (pr3uke, [IpakTHKyM MO YHUCICHHBIM METOIaM.

6. SI3pIk peanuzanuu

Pycckuii

7. O0beM JUCHHUINIIHHBI

OO6mast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-[PaKTUYECKUE 3aHATUSA: 32 u.

B TOM YHCIIE ITPaKTHYeCKas MOAr0TOBKa: 32 4.

O06beM caMOCTOSATENBHON Pa0OTHI CTYACHTA ONpeeieH Y4eOHbIM IIIaHOM.

8. Copepikanne IUCHUIIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM

Tema 1. CumBombHBIe Berunciicaus B MatLab. Beeneane. MuPAD
CHUMBOJIbHBIE BRIPOKEHUS, CTAHAAPTHBIE (PYHKIIUH, IPOCThIe HecTaHaapTHhIe (hyHKIuH. ['padukn
CUMBOIIBHBIX (DYHKITHI

Tema 2. Ananmutudeckue npeoOpa3oBaHus CHMBOIBHBIX BHIPOKCHHI, yPABHEHHH, HEPABEHCTB
VYnpomenne, npuBeAeHHE NOJOOHBIX, PA3JIOKEHHE Ha MHOXHTENM, NPUBEACHHE K O0IeMy
3HaMEHaTelIo0, BhIAEIICHUE OIEPaH/IOB

Tema 3. Pemenue anre6panueckKux U TPAHCICHACHTHBIX ypaBHEHHH (HEPABEHCTB) M UX CHCTEM



Amnanutuyeckoe peHICHUEC MOJIMHOMHUAIIBHBIX U TPAHCHCHACHTHBIX ypaBHeHHfI. AHanmuTyeckoe
peuicHue CUCTEM J'H/IHGI‘/'IHI)IX, MOJIMHOMHUAJIBHBIX U TPAHCHCHACHTHBIX ypaBHCHHfI. YucaeHHoe peuicHue
MOJIMHOMHAJIBHBIX W TPaHCUCHACHTHBIX ypaBHCHHﬁ. YucaeHHoe peuicHue CHUCTEM J'H/IHGI‘/'IHI)IX,
MOJIMHOMHAJIBHBIX U TPAHCICHACHTHBIX ypaBHCHI/Iﬁ

Tema 4. Pemenue 3a1a4 MaTeMaTHYECKOrO aHAIN3a

Borluncnenne cymMMm © mpousBeleHMid. Beiumcnenue mnpexpenos.  Juddepennuporanue.
UccnenoBanue ¢ynknuu. [Torck skcTpeMyMoOB, Todek neperuda, ocoobix Touek (ynkuuu. [Toctpoenue
KacaTeJbHbIX U aCUMIITOT

Tema 5. Pemrenvie 3a1a4 MaTeMaTnyeckoro aHam3a (poaoiKeHuneE)

Paznoxenne GyHKIMH B psia. AHAIMUTUYECKOE BHIYUCICHUE OINPEICICHHBIX M HEONPEaeNICHHbBIX
uHTerpanoB. Yucnennoe uaterpuposanue. [lnomans ¢hurypsl noa kpusoit. [lnomans miockoi Gurypsl,
3aKIIFOUEHHON MEX/Ty TBYMsl KpUBBIMU. [lofioyeHne eHTpa WHEPIMH TUIOCKOH (Uryphl

Tema 6. Pemenue 3a1a4 TUHEHHON anreOpbI

Martpuliibl 1 BEKTOpHI (co3nanue). Mi3menenne Matpuilsl (Bektopa). CBolicTBa MaTpHIlbl (BEKTOPA).
Oneparuu Hag MaTpuliaMu (BeKTopaMu ). Berancinenne MuHOpoB. Penienue crucreM THHEWHBIX YpaBHEHUH.
Pemrenne marpuynbix ypaBHeHUid. COOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHHS MaTPUIIbl. BeKTOpHbI
Y BEKTOPHBIE OIS

Tema 7. Pemenne 00ObIKHOBEHHBIX UM PEPEHIIMATBHBIX YPABHCHUH U UX CHCTEM

OO0r11ee 1 yacTHOE pelieHre OOBIKHOBEHHOTO JU(PGEPEHIINATFHOTO YPABHEHUS B aHATUTUIECKOM
Buje. [papuueckoe mpencTaBleHne aHATUTHYECKOTO pelleHHsT OOBIKHOBEHHOTO auddepeHInanbHoro
ypaBHEHHA. AHAJINTHYECKOE peEIIeHWe CHCTEM OOBIKHOBEHHBIX UG (epeHINaNbHbIX YpPaBHEHHH.
UmncnenHoe pemeHne OOBIKHOBEHHBIX auddepeHIanbHbIX ypaBHEHHWH M uXx cucteM. [ 'paduyeckoe
[IpeCTaBJIEHUE YHCICHHOIO PELIEH!Us] OOBIKHOBEHHOr0 AU pepeHInaIbHOTro ypaBHEHUS

Tema 8. MHTepronsims 1 NOTUMHOMHATBHOE MPEACTaBICHHE HYHKIMT
Wureprionsuus Jlarpamwka. MaTepnossius ciutainamu. [Ipencrapienue GyHKIUMN MOJTMHOMAMH B
dhopme beprmreiina

Tema 9. ITporpammuposanue B MuPAD

I'eneparops! cirydaitHbIX dncell. BBonx nHbOpMaIum ¢ KilaBuaTyphl B THAIOTOBOM pexuMe. BriBox
nHpopmaruu. lcrmone3oBanne BHEMHUX (alIoB UIs COXpaHEHHWA W 3arpy3kd HWH(pOpMaIum.
WNnnexcupoBannapie nepemerHble. OmepaTopsl yCIOBHOTO Tiepexofa W BbIOOpa. Orneparopbl IHKIOB.
Hecranmaprasie pyakimn. KoHTpOIb TPOIOIHKATENEHOCTH BEIYUCICHUH

9. Tekymmii KOHTPOJIb MO IUCHUIJIMHE

Texymuid KOHTPOJIb MO AMCHUIUIMHE MPOBOJUTCS ITyTEM KOHTPOJIS MOCEIAeMOCTH,
3allUThl PEIICHUI 3aJad 1O CHMBOJBHBIM BBIYUCICHUSAM HA KOMIIbIOTEpE, MPOBEACHUS
KOHTPOJIbHOU paboThl, U (pukcupyercs B ¢popMe KOHTPOJIBHON TOYKM HE MEHEe OJHOTO pas3a B
cemecTp.

3amuTa peleHud WHIMBUAYAIbHBIX 3aJad 10 CHMBOJIBHBIM BBIYHCICHUSM Ha
KOMIIBIOTEpE MPOBOJAUTCS IIYTEM YCTHOTO OOBSICHEHHS HANMCAHHBIX B IPOrpaMMe OIepaTopos,
GyHKIUH, UCHOJIB30BAHHBIX AITOPUTMOB U TOATBEPXKICHHS JOCTOBEPHOCTH TMOJTYYEHHBIX
nporpaMMon pe3ysbTatoB. [lo pe3ynbpTaTam 3amIUThl 32 KaXKIyH0 3a7a4y BBICTaBJISETCS OLICHKA!
«3a4TEHOY» WJIH «HE3aYTCHOY.

KonTponbHast pabota mpoBoautTcs B ¢opMe BBIMOIHEHUS 3a/IlaHUsl HA KOMITBIOTEpE IO
ouneram. [IpomOIKUTENBHOCT KOHTPONBHOM paboThl: 1,5 waca. OueHuBaeTcs MOTHOTA U
KOPPEKTHOCTH BBITIOJIHEHUS 3aJaHusl, OlleHKa BeicTaBisieTcs o 100-6anpHOM mikane.



10. HOpﬂ)IOK NMPOBECACHUA U KPUTEPUHU OLICHUBAHUS HpOMe)KyTO‘lHOﬁ aTrrecralnmum

3a4eT BBICTABIISICTCS 110 UTOTAM BBITMIOJTHEHUS KOHTPOJIHHOU pabOTHI U 3a/1a4 B CEMECTpE.
J1J1s TOJTy4eHHst UTOTOBOTO Oalijia 1Mo AUCHIHUIIIMHE KOJTHYECTBO 3a4TEHHBIX 337]a4 CYMMHPYETCS C
0ayuTaMu, MOJIYYeHHBIMH 32 KOHTPOJIBHYIO padoTy.

PesynbTathl 3a4eTa onpeenstoTCs OICHKAMU «3auTEHO», «HE3aYTCHOY.

KpuTepun BBICTaBICHHS OIICHOK:

«3a4TEHO» — UTOroBBIN Oaiut He MeHee 100;

«HE3aYTEeHO0» — UTOroBbIi Oamt Mmeree 100.

11. YueOHO-MeTOAUYECKOE O0ecIeueHne

a) DJIEKTPOHHBIN YUeOHBIN KypC IO AUCIUILINHE B JJICKTPOHHOM yHUBepcuTere «Moodle»
- https://moodle.tsu.ru/course/view.php?id=26374

0) OLeHOUHBIE MaTepHallbl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTallMy I10
JTMCUUTUIAHE.

B) [1nan nmpakTH4ecKUX 3aHATUHN MO JUCLUILUINHE.

Ha npaktudecknx 3aHATUSAX CTYJICHTHI Ha KOMIBIOTEPE MUNIYT MPOTPAMMBI JJISI PEIICHUS
3aJ]1a4 10 CJIEAYIOIIUM TeMaM:

Tema 1. Beipaxenus, pynkuuu. I'papuxu pynkumii (13 3agaq)

Tema 2. AHasiuTrueckne mpeoOpa3oBaHUsl BBIpAKEHUW, ypaBHEHHH, HepaBeHCTB (13
3a/1a4)

Tema 3. Pemienue anreGpanyeckux M TPaHCLEHJICHTHBIX YpaBHEHUH (HEpaBEHCTB) U HX
cucrem (12 3anau)

Tema 4.1. Pemenue 3amay maTemaTudeckoro ananmsa (15 3amaq)

Tema 4.2. Pemenue 3ama4 MaTeMaTHIeCKOTO aHaiu3a (poaoipkenue) (14 3amaq)

Tema 5. Pemmenue 3agau nuHeiHoM anreOps! (14 3agaq)

Tema 6. Pemenne 0OBIKHOBEHHBIX JU(PGEPEHIINATBHBIX yYpaBHEHUH M uUX cucteMm (13
3a/1a4)

Tema 7. HTEpIIONAIMS M TOJIMHOMHUATIBHOE TIpeIcTaBiIeHue QyHKIHH (5 3a1a49)

Tewma 8. IIporpammupoBanue B MuPAD (11 3agaq)

Tema 9. CumBonbHBIC BeIunciaeHus: B MatLab (20 3agaq)

r) MeTtoauyeckre yka3aHus 10 OpraHU3alid CaMOCTOSITEIbHOW PaOOThI CTYICHTOB.

CamocrosTenpHas paboTa CTYJIEHTOB OCYIIECTBIISIETCS ITyTEM U3YYCHHS TOTIOJTHUTEITLHOM
JUTEpaTyphl M BUJICOMAaTEepUaIoB, CBOOOHO pa3MeIeHHBIX Ha KaHaie youtube.com.

CamocrosTenpHas paboTa CTyIEHTOB BKJIIOYAECT:

— MOATOTOBKY K MPAKTUYECKUM 3aHSATUSIM;

— yriyOJieHHOE U3YYeHHE MaTepralia Mo CISAYIOIINM TeMaM:

Beenenue 8 MuPAD

CuMBOJIbHBIC BEIYUCIICHHS B m-daiinax MatLab

CuMBoOIbHBIC BEIYUCIICHHS B Maple

CuMBoIbHBIE BEIUKCIIeHNS B Mathematica

On-line cepBUCHI UISI CAMBOJIBHBIX BBIUUCICHUI

12. Ilepeyenn y4eOHOI TuTEpPaTyphl H pecypcos cetn UHTEpHET

a) OCHOBHas JUTeparypa:

— PeBunckass O.I'. CumBonbHBIe BbluncieHuss B MatLab: yue6. mocobue. — Tomck :
W3narensckuii Jlom Tomckoro rocynapcTBeHHoro yHusepcurtera, 2018. — 527 c.: nmn.
http://chamo.lib.tsu.ru/lib/item?id=chamo:634783 &theme=system

— PeBunckas O.I'. CuMBosbHbBIe BeIuncieHus B MatLab: YueOHoe mocobue /i By30B. —
Cankr-IlerepOypr : Jlans, 2020. — 528 c.



https://moodle.tsu.ru/course/view.php?id=26374
http://chamo.lib.tsu.ru/lib/item?id=chamo:634783&theme=system

0) MOMOMHUTENbHAS INTepaTypa:

MuPAD: MatLab Documentation. URL: http://www.mathworks.com/help
/symbolic/mupad-1.html

Symbolic Math Toolbox: MatLab Documentation. URL:
http://www.mathworks.com/help/symbolic/index.html

HesixonoB B. I1. MATLAB. Ilonnsiii camoyuutens. M.: JIMK Ilpecc, 2014. 768 c.

Awmoc, I'. MATLAB. Teopus u npaxtuka. M.: JIMK Ilpecc, 2016. 416 c.

MemepsikoB B.B. 3agaun nmo maremarnke ¢ MATLAB&SIMULINK. M.: JTUAJIOT -
MU®U, 2007. 528 c.

Anyppue N.E., CmuproB A.b., CmuprnoBa E.H. MATLAB 7. CII6.: BXB-IlerepOypr,
2005. 1104 c.

[Tonosko A.M., byrycos I1.H. MatLab ansa crynenra. CII6.: BXB-Iletepoypr, 2005. 320
C.

Koprokuna E.B. MonenupoBanue Gpu3andeckux U OMOJOTMYECKUX MPOLIECCOB B CUCTEME
MAPLE 11: VueOHo-meTomuyeckuii KoMmruiekc. Tomck: WHCTUTYT AMCTaHIIMOHHOTO
oOpaszoBanust Tomckoro rocynapcrBeHHoro ynusepcutera, 2008. URL: http://ido.tsu.ru/cd-
dvd/0/1801/ Joctyn u3 cetu TI'Y.

PeBunckas O.I'. OcHoBbl nporpammupoBanusi B MatLab: YyeOnoe nocodue. CII6.: BXB-
[TerepOypr, 2016. 208 c.

PeBunckas O.I. BpeneHne B NpPAakTUKyM 110 BBIYMCIHMTEIBHOM MaTE€MATHKE.
NHTtepnionsnus u annpokcumanus. Pelienre HelnMHEeMHbIX YpaBHEHNUH U UX cucTeM. YnclieHHoe
uHTerpupoBanue u nuddepenmnuponanue: yueonoe nocodue. Tomck: U3n-so HTJL, 2012. 236 c.

ABjronieB B.A. Uucnennsle METOJIbI WHTETPUPOBAHUSA OOBIKHOBEHHBIX
mudpdepenunanbabix ypasHeHuid (O]Y): YueOHo-meTonnueckuit koM-ekc. Tomck: MHCTUTYT
JTUCTAHIIMOHHOTO o0Opa3oBaHus ToMCKOTO TocymapcTBeHHoro yHuBepcutera, 2009. URL:
http://ido.tsu.ru/cd-dvd/0/2488/ Joctym u3 cetu TT'Y.

B) pecypchl cetn MHTepHeT:

— CnpaBoynas cuctema MatLab Ha caitte Kommarnnn MathWorks Ha aHTJIHIICKOM SI3bIKE —

https://www.mathworks.com/help/matlab/

— CmpaBounas cucrema MatlLab Ha caifTe exponenta.ru Ha pPyCCKOM S3bIKE. —

https://docs.exponenta.ru/matlab/index.html

— CumBoabHbIe BhunciieHuss B MatLab. [Ipaktukym. PeBunckas Onbra ['eHHagpeBHA —
https://www.youtube.com/watch?v=UjZyN] WxRI&list=PL.LhZUUoVATUys0ToiAKhTs250P

3hYjHtG
— WolframAlpha — https://www.wolframalpha.com/

13. Ilepeyenb HHPOPMANMOHHBIX TEXHOJIOTHIA

a) TUIEH3MOHHOE ¥ CBOOOTHO pacpoCTpaHsIeMoe MPOrpaMMHOE OOeCTIeUeHUE:

— Microsoft Office Standart 2013 Russian: naket nporpamm. Bxirouaer npumnosxenusi: 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);

— MATLAB 2015 (akamemuueckas JUILIEH3US): A3bIK B cpejia IPOrpaMMHUPOBAHHSI;

— Dr. Web: maket aHTUBUPYCHBIX POTPAMM;

— MyOIMYHO JOCTyIHbIe oOnavynble TexHonoruu (Google Docs, SInaeke aucK U T.1L.).

0) nH(hOpMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DIEKTPOHHBIN KaTajaor Hayynou O6ubnuorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIEeKTpOHHAas oubnmnoreka (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index



https://www.mathworks.com/help/matlab/
https://docs.exponenta.ru/matlab/index.html
https://www.youtube.com/watch?v=UjZyNj_WxRI&list=PLLhZUUoVATUys0ToiAKhTs25OP3hYjHtG
https://www.youtube.com/watch?v=UjZyNj_WxRI&list=PLLhZUUoVATUys0ToiAKhTs25OP3hYjHtG
https://www.wolframalpha.com/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlanp — http://e.lanbook.com/

— OBbC KoncynbranT cryaenrta — http://www.studentlibrary.ru/
— OO6pa3oBarenpHas matgopma FOpait — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecreyeHue

Aynuropuu /Ui NPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA.

Aynuropun JUisi TPOBEAEHUS 3aHATUA CEMHUHApPCKOrO0 THIA, WHIUBUAYAIbHBIX MU
IPYIIOBBIX KOHCYJIBTALUMHN, TEKYLIEr0 KOHTPOJIS U IPOMEKYTOUYHON aTTeCTALlUU.

Aynuropun JUisi IPOBENEHMS 3aHATUN NPAKTHMUECKOrO THUIA MO MPOrpaMMHPOBAHUIO
(KOMIBIOTEPHBIE KJIACChI), OCHALIIEHHbIE KOMITBIOTEPHON TEXHUKOM U T0CTyHoM K ceTi HTepHeT,
B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpely U K HH(POPMALMOHHBIM CIIPABOYHBIM
CHUCTEMaM.

[Tomemienus aas caMOCTOSATENbHONW pabOThl, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKOH U
JOCTYNIOM K ceTh VHTepHeT, B 3JeKTPOHHYI HMH(OPMaLMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Aynutopun Uil TPOBENEHMS] 3aHATUN  JIEKIIMOHHOTO U CEMUHApCKOro THIIA
UHIUBUAYAIbHBIX M TPYMNIOBBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJS U TPOMEXKYTOUHOU
aTTECTAIlMU B CMeNIeHHOM dopMarte («AKTPY»).

15. Uupopmanus o pazpadoTunkax

PeBunckas Onbra I'eHHasbeBHa, JOIEHT, KaHAWJAT MEAarornyeckux Hayk, kadeapa
¢bu3KKK m1a3Mbl GU3NYECKOro (PaKyabTeTa, JOLEHT


http://e.lanbook.com/
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https://urait.ru/
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