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1. Iesap 1 n1aHUpPyeMBble Pe3yJbTAaThl 0CBOCHHUS IMCHMIIJIMHBI (MOIYJIs1)

Iesbt0 0CBOEHMSI JUCLUILUIMHBI ABJSETCA (POPMUPOBAHUE CIECAYIOIIUX KOMIIETEHLIUH:

OIIK-1. CnocobeH NpUMEHSTh E€CTeCTBEHHOHAYYHbIE U OOLICHMH)XCHEPHBIC 3HAHUS,
METO/Ibl MAaTEMaTHYECKOTO aHAJIN3a U MOJIEIIMPOBAHUS, TEOPETHUECKOTO U SKCIIEPUMEHTAIbHOIO
UCCIIEJ0BAaHNS B IPO(ECCHOHANBHON e TEIbHOCTH

OIIK-2. CnocoOeH noHMMAaTh MPUHLUMIBI PabOThl COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJOTMII M NPOrpaMMHBIX CpPEJICTB, B TOM YMCJIE OTEYECTBEHHOIO IPOU3BOACTBA, U
UCIOJIb30BaTh UX MPH PEIIEHUH 3aJa4 IPOoPecCHOHATBHOMN NeATEIbHOCTH

PesynbraramMu OCBOCHUS NUCIUIUIMHBI SBJISIOTCS CIASAYIOIMINE WHIUKATOPBI JOCTHXKCHHS
KOMIICTCHITU:

HOIIK 1.1. O6namaer HEOOXOAMMBIMA E€CTECTBEHHOHAYYHBIMU M OOIIEHH)KEHEPHBIMHU
3HAHUSIMH TSI HCCTIIOBAHUST MH(POPMAITMOHHBIX CUCTEM U UX KOMITOHEHT

HNOIIK 1.2. Hcnons3yer QyHIaMeHTadbHbIC 3HAHHUS, IIOJYYCHHBIE B 00JacTH
MAaTEeMATHYECKUX, CCTECTBCHHBIX M  OOIICHMHXKEHEPHBIX HAayK B  NPOPECCHOHATBHON
EeITEIbHOCTH

NOIIK 1.3. Ilpumenser ¢yHIaMEHTAIbHBIE 3HAHUS, TIOJXy4YeHHBIE B 001acTH
MaTeMaTHUYECKUX, €CTECTBEHHBIX M OOIICMH)KEHEPHBIX HAyK IS MOJEIMPOBAHUS M aHAIM3a
3a71a4

HNOIIK 2.1. Ob6nagaeT HEOOXOAWMMBIMH 3HAHUSIMH B 001acTH HWHGOPMAIIMOHHBIX
TEXHOJIOTHI U TPOrPAMMHBIX CPEJICTB

NOIIK 2.2. IlpuMeHsieT 3HaHUS, TOTYYSHHbIE B 00J1aCTH WH()OPMALIMOHHBIX TEXHOJIOTUN
Y TIPOTPAMMHBIX CPEJICTB IPH PEUICHUH 3311 MPOPECCHOHATBHON AeSITeTLHOCTH

NOIIK 2.3. Pemmaer 3aaun npodecCHOHATBHON AESITEIbHOCTH, UCTIOIb3Ysl COBPEMEHHbBIE
WH(OPMAIIMOHHBIC TEXHOJIOTHMH M TPOTpAaMMHBIC CPEJICTBAa, B TOM YHUCJIE OTEYECTBEHHOTO
MIPOM3BOJICTBA

2. 33}18‘11/1 OCBOCHUA THUCHHUIIIMHBI

— OcBoHTb MOHATHS, TCPMHUHBI U AJITOPUTMbBI CHUMBOJIBHBIX BBIYMCIICHUI Ha KOMIIBIOTEPC.
— Haqu/ITI)CSI MNPUMCHATE CHMBOJIBHBIC BBIYHCJICHUA IJId pa3pa60T1<H KOMITBIOTCPHBIX
nporpamMmm 1 ux yacTen IIpU PpCUICHUH MMPAKTUUCCKUX 3a1a4 HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH.

3. MecTo aucuuMnaunbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMblI

Z[I/ICI_II/IHJ'II/IHEI OTHOCHUTCS K 00513aTEIbHOM YacTu 06p330BaTeHLHOﬁ IMporpaMmal.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMM 110 AUCHHUIINHE

Cemecrtp 4, 3auer.

5. BxoaHblie Tpeﬁonamm AJik OCBOCHHUA JUCHUIIJINHBI

JUist yCHenHoro OCBOCHUS AUCHUILUIMHBI TPEOYIOTCSI KOMIIETEHIINH, CPOPMHUPOBAHHBIE B
X0J1e OCBOEHUS 00pa30BaTEIbHBIX MPOTPaMM MPEAIIECTBYIOIIETO YPOBHS 00pa30BaHUsl.

JUis  yCHEemHOTO0 OCBOCHMS JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
CIEMYIOUM AUCIUIUINHAM: MatemaTudyeckuii aHanu3, JIuHeliHas anreOpa W aHATUTHYECKas
reometpus, Auddepenunansupie ypaBHeHUs, Teopus GyHKIMHA KOMIUIEKCHOTO MEPEMEHHOTO,
[TporpammupoBanue, TexHOIOTUN BIUUCAUTENBbHON (pu3uku, IIpakTHKyM MO BBIYMCIUTEILHON
¢usuke, [IpakTHKYM MO YHUCIEHHBIM METO/IaM.

6. SI3bIK peaau3anun

Pycckuit



7. O0beM TMCHUIIIHHBI (MOTYJIA)

OOmast TpyA0eMKOCTb AUCIUIUIMHBI COCTABISET 3 3.¢., 108 9acoB, U3 KOTOPHIX:
— MPaKTHYECKHUE 3aHATUsA: 32 4.;

B TOM YHCJIE TIPAKTHYECKask TIOATOTOBKA: 32 4.
O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONpPEAEIICH YUeOHBIM IUTAHOM.

8. Coneprkanue TUCHUILIHHBI (MOIYJIfA), CTPYKTYPHPOBAHHOE MO TEMaM

Tema 1. Cumsonsssle Beruncienus B MatlLab. Beegenue. MuPAD
CHMBOJIBHBIC BBIPKEHUS, CTAaHAAPTHBIC PYHKIIMHU, POCThIC HecTaHnapTHeIe QyHKIuH. ['paduku
CUMBOJIBHBIX (DyHKITUH

Tema 2. Ananurudyeckue peoOpa3oBaHUst CHMBOJIBHBIX BRIPOKEHUIA, YPaBHEHHH, HEPABEHCTB
VYmporieHne, NpuBeneHNE IOJ0OHBIX, pPa3lIoKEHHE HAa MHOXKHTENH, TPUBEACHHE K O0IeMy
3HAMEHATEITIO, BRIZICIICHIE OTICPAHIOB

Tema 3. Pemienune anreGpandyecKux ¥ TPAHCIEHICHTHBIX YpPaBHEHHH (HEPABEHCTB) M X CUCTEM

AHanuTHYecKoe pelleHre MOJMHOMUAIBHBIX M TPAHCLEHIEHTHBIX ypaBHEHHH. AHaTUTHYECKOE
pEIIEHNE CUCTEM JMHEWHBIX, TOJTMHOMHUAIBHBIX U TPAHCLUEHACHTHBIX ypaBHECHUN. YNCIEHHOE pellieHne
MOJIMHOMHUANBHBIX M TPAaHCHUEHACHTHBIX ypaBHEHWH. UWCIEHHOE pElIeHHEe CHCTEM JIMHEWHBIX,
MOJIMHOMUAIBHBIX U TPAHCIIEHJEHTHBIX YpaBHEHUI

Tewma 4. Penienue 3a1a4 MaTeMaTHYECKOTO aHAIN3a

Breruncnenne cymm u  mpousBencHuMi. Bperumcnenuwe mpenenoB.  Juddepenuuposanue.
Uccnenoanne ¢ynkmum. Ilonck skcTpeMyMoB, TOUeK mepernda, ocoosix Touek GyHkmun. [loctpoenune
KacaTeJIbHbBIX U ACUMIITOT

Tema 5. Penienue 3a1a4 MaTeMaTHYECKOT0 aHan3a (IIPOJI0JIKEHHE)

Paznoxxenue (byHKHI/II/I B pina. AHaIUTHYECKOE BBIYHCICHUE OIMPEACIICHHBIX WU HEOIPECACICHHBIX
uHTerpanoB. Yucnennoe uHterprposanue. [lnomans Gurypsl noa kpuoi. Inomans miockoi Gurypsl,
3aKITFOYCHHON MEXTy IBYMsI KpUBBIMHU. [10JI0)KEHHE TIEHTPa MHEPLUU IIIOCKOH (BUTYPBHI

Tema 6. Pemenve 3a1a4 JTMHEHHON anreOphl

Matpuiiel U BeKTOpbl (co3nanue). M3menenune wmatpunbl (Bektopa). CBOHCTBa MaTpHIIBI
(BexTOpa). Onepanuy HaJ MaTpuLamMu (BEKTOpaMu). Beruncinenne MuHopoB. Pemenne cucreM TUHEHHBIX
ypaBHeHu#. Pemenne marpuusbix ypaBHeHMHA. COOCTBEHHBIE BEKTOpPbI W COOCTBEHHBIE 3HAYCHHMS
MaTpulbl. BEKTOpBI 1 BEKTOPHBIE MO

Tewma 7. Pentenre 0OBIKHOBEHHBIX AU (EPEHITHATBHBIX YPABHEHHI U HX CHCTEM

O6miee 1 yacTHOE pelieHre 0OBIKHOBEHHOTO AU EepeHIIMaNbHOTO YPaBHEHUS B aHAIUTHYECKOM
Buze. ['padudeckoe mpencraBieHHe aHATUTHYECKOTO PEHICHHsS OOBIKHOBEHHOTO AH((HEpeHIINATBHOTO
ypaBHEHUSI. AHATUTHYECKOE pElICeHHEe CHCTEM OOBIKHOBEHHBIX JTU(PPEpEHINANBHBIX YpPaBHEHHH.
YucnenHoe penieHne OOBIKHOBEHHBIX au(B(depeHIManbHbIX ypaBHEHUH W uX cucteM. [ 'paduueckoe
NpeACTaBIeHUE YHCICHHOTO PelIeHuUs] OOBIKHOBEHHOTO A depeHInanbHOro ypaBHeHHs

Tewma 8. Unrepnonsinus v MOJHHOMHAIIBHOE NIPEJICTaBICHIHE HYHKIIHIA
Wntepnonsauus Jlarpanxa. Uarepnonsuus crutaitHamu. [IpencraBnenne GpyHKIUN MTOJTHHOMAMU
B ¢popme bepHireiina

Tema 9. Iporpammuposanre B MuPAD

I'enepatopsl cinywaifHeIX uyucen. BBojg uHGoOpMmanmm C KiIaBUaTypbl B IWMAJIOTOBOM PEXUME.
BreiBon mH(opmanuu. Mcnonp3oBaHue BHEUIHHMX (aiyioB JUIS COXpaHEHHUS W 3arpy3kKd HH(OpMaiuw.
WnnexcupoBanHeie niepeMeHHble. OrnepaTopbl YCJIOBHOTO Tepexofia u BbiOopa. OmnepaTropbl HHKIOB.
Hecranmaptabie pynkimu. KOHTpOIb MpOaOHKUTENHHOCTH BEIYACICHAN



9. Tekymuii KOHTPOJIb MO AUCUHUIIUHE

Texymuii KOHTPOJIb IO JUCHUIUIMHE MPOBOAUTCS IyTE€M KOHTPOJS MOCEHaeMOCTH,
3alllMThl PELIEHUN 3ajad [0 CHMBOJIbHBIM BBIUMCIEHHUSM Ha KOMIIBIOTEpPE, IPOBEICHUS
KOHTPOJIbHON paloThl, U GuKcUpyercss B popMe KOHTPOJIBHON TOYKM HE MEHEEe OJHOrO pas3a B
ceMecTp.

3amuTa peleHud WHIUBUAYANbHBIX 3aJad4 IO CHMBOJBHBIM BBIYHCICHUSM Ha
KOMITBIOTEPE MPOBOJIUTCS MyTEM YCTHOT'O OOBSICHEHUS! HAIMCAHHBIX B MPOrpaMMe OIepaTopoB,
GyHKIMH, HCMONb30BAaHHBIX AJITOPUTMOB M TOIATBEPKICHHUS JOCTOBEPHOCTH TMOJYYCHHBIX
nporpaMMoil pe3ynbraToB. I1o pe3ynpTaTam 3amuThl 32 KaXAYIO 3a7ady BBICTaBIISIETCS OLICHKA!
«3aUTEHOY WIIH «HE3aUTECHO.

KonrtponsHast pabora mpoBoauTcss B (pOpMe BBINOJHEHHS 3aJaHHs HA KOMIBIOTEpE I10
omneram. [IpogomKUTENHPHOCTh KOHTPOJIBHOM paboThl: 1,5 4vaca. OueHWBaeTCs IONHOTA U
KOPPEKTHOCTbH BBIMIOJIHEHUS 3a/1aHUs, OlICHKA BbIcTaBisiercs o 100-6anpHOM mKkase.

10. lMops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAIIUH

3ayeT BBICTABJISETCS 110 UTOTAM BBITIOJHEHUS KOHTPOJIBHOM paOOThI U 3a7]a4 B CEMECTpE.
Jlis momydeHus: UTOroBoro 0ajia mo AMCHUIIIMHE KOJTUYECTBO 3aYTEHHBIX 3a7]a4 CyMMUPYETCs
¢ O6ayutaMu, TIOJy4eHHBIMU 32 KOHTPOJIBHYIO PadoTy.

Pe3ynbTathl 3auera onpeensaoTCs OLEHKAMU «3auTEHOY, «HE3aYTCHOY.

Kpurepuu BbicTaBIEHUS OIICHOK:

«3a4TeHO0» — UTOroBbIH Oayu1 He MeHee 100;

«HE3auTeHOY» — UTOoroBeli Oamt menee 100.

11. YueOHO-MeTOoAu4YeCcCKOEe o0ecnmeyeHme

a) DJNEKTPOHHBIA Y4YEOHBIA KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=26374

6) OueHOouHBIE MaTepHaibl TEKYLIEro KOHTPOJIS M MPOMEXKYTOUHOM aTTecTaluu 10
JTUCIUIINHE.
[Tpumep 3aganus Ui KOHTPOJIBHOM paboThI.
3agaua 1. Beruncnure npenenst:
t

. sin 3x . tgt—[ cosxdx

a) lim ———=; 0) lim ———.
) x—0 Vx+2—V2’ ) t—0 t3
2

o 3x 3x
3anaua 2. AHAIUTHYECKM HaliiuTe Bce KOPHM ypaBHEHMS COS> — tcos— =<

npuHaiexkamiie otpe3ky [—3m, 0]. J[ist mpoBepku MpaBHILHOCTH PEIICHUsI MOCTPOTE Tpaduk
cooTBeTcTBYMOIIeH (yHKIMH. KOpHN ypaBHEHUSI OTMEThTE Ha rpaduke.
3agaua 3. Paccunraiite nmpousBencHne

_k  (—1)k
[lhoiz7* ((Zk1_)1 + (Zk1+)1 ) VYrpocTure oTBeT.

3anava 4. He pemasi, BBIIOJIHUTE HEOOXOIUMBIE MPeoOpa3oBaHUs, YTOOBI YIMPOCTUTH

ypaBHEHHE: ge‘“ % = f(t), rae dynkuus f(t) = e*t.

3agaua 5. Co3zaiiTe CHMCOK, COCTOSIIIMA W3 IIECTH BBIpaXKEHHM BHIA: 5 (tne k —
HOMEp 3JIEMEHTa CIHCKa). DJIEMEHThI CIHUCKAa C HEUETHBIMH HOMEpaMHU NPOCYMMHpPYHTE, a ¢
YETHBIMU — TIEPEMHOXKBTE.

3apauva 6. [Toctpoiite rpaduk crenyromeit ¢ynkmuu. Jns uzo0paxeHus GyHKIUU
UCTIONB3YHTE TEeMHO-3eNIeHbIH 1[BeT. OTMEThTE TOYKAMH YEPHOTO I[BETa 3HAUCHHS apryMEHTOB
(GyHKLIUH, TPH KOTOPBIX TPOUCXOTUT U3MEHEHHE CTETICHH.


https://moodle.tsu.ru/course/view.php?id=26374

X, 0<x<1;
IREs 1<x<2;
f(x) = x~3 2<x<3;
x 1 3<x<4.
3amaua 7. BeluncnuTe Bce IIPOU3BOJHBIE 1O BTOPOTO IOPAAKA BKIIOUMTENILHO II0
x%+(x+y)3

OJIHOMY a3y IO MEPEMEHHBIM X U Y OT CIEAYIOUIETO BhIPAKECHUS: Trxy

3agaua 8. Berunciure ciieayronme HHTErpabl:

a) f(:o e’ (1 + bx)dx mpu k <0; 6) fon ds fondt st'/?2sinks. Tlpy HEOGXOAUMOCTH
VIIPOCTHTE OTBET.

3amaua 9. AnanuTtuuecku pemnte nuddepenuuansnoe ypapuenue: y''(x) = (1 + x?) -
y(x). BbimonHUTEe TPOBEPKY, SBISETCS JIM TOJYYEHHOE BBIPAKEHUE PEIICHHEM JIaHHOTO
QG epeHIaIbHOr0 YpaBHEHUSI.

3apaua 10. Yucnenno pemmrte cucreMy aupQepeHIMaibHbpX  ypaBHenuii: x'(t) =
2y(t)sint, y'(t) — cosx (t) = 1 npu HavansHbix yciosusx x(0) = 0, y(0) = 1. Iocrpoiite
rpaduxu: a) x(t) u y(t) Ha omHoM pucyHke; 0) rpadux pemeHus B ($Ha30BOH IUIOCKOCTH
(x(t), y(t)). Ha kaxmom u3 rpad)ikoB TOUYKaMH M300pasuTe HadalbHbIe YCIOBHs. C IIOMOIIBIO
JIETEH/Ibl TIOANMIINTE KpuBble. TOYKM TpaduKoB coenuHsiiTe mpsMbIMU. JoOeiiTech, 4TOOBI
pEIICHHUE OMUCHIBATIOCH TIaIKUMU KPUBBIMH.

3agaua 11. Coznaiite matpuubl A u B u s matpuubl D = (A-B)/4 Bbeluucnure

00paTHYIO MaTpHILy.
2 2 4 2 1 4
A=(1 5 7),B=|1 3 2
2 8 5 3 1 4

B) [Inan mpakTHYecKUX 3aHATUNA 1O AUCLUILINHE.

Ha mpakTiueckux 3aHATUSX CTYICHTHI HA KOMITBIOTEPE MUIIYT MPOTPAMMBI JIJISI pEIICHUS
3aJa4 10 CIEAYIOIIUM TeMaM:

Tema 1. Beipaxxenus, ¢pynkuuu. I'papuku ¢pynknuii (13 3anayq)

Tema 2. AHanuTnyeckue npeoOpa3oBaHMs BbIpakeHUH, ypaBHEHUH, HepaBeHCTB (13
3a/1a4)

Tema 3. Pemienue anredpandeckux M TPAHCIEHICHTHBIX YpaBHEHUH (HEpaBEHCTB) U UX
cucteMm (12 3anaq)

Tema 4.1. Pemienue 3agau MaTemaTiaeckoro aHanusa (15 3amay)

Tema 4.2. Pemienue 3agau MaTeMaTHUeCcKoOro aHanusa (mpogonkenue) (14 3anayq)

Tewma 5. Pemenue 3amau nunelinoit anreopsl (14 3amayq)

Tema 6. Pemenue oObIKHOBEHHBIX Iu(pdepeHanbHbIX ypaBHEeHUH U ux cucrem (13
3a/1a)

Tema 7. UHTEepnonAuUs U IOTMHOMUAIBHOE NpeAcTaBieHne GyHKIuil (5 3a1ay4)

Tema 8. IIporpammupoBanue B MuPAD (11 3agau)

Tema 9. CumBonbpHBIC BeIuucieHus: B MatLab (20 3amaq)

r) Metoandeckne yka3aHus [0 OPraHU3aIlldH CaMOCTOSTEIbHOM pabOThI CTY/ICHTOB.

CaMocrtosiTennbHast ~ paboTa  CTYAEHTOB  OCYIIECTBISIETCS ~ MYyTEM  HM3y4YCHUS
JIOTIOTHUTEIFHOW JIUTEPaTyphl W BHUACOMATEPHUATIOB, CBOOOJHO pa3MEIICHHBIX Ha KaHalle
youtube.com.

CaMocTosTenbHas padoTa CTYJICHTOB BKITFOUAET:

— MOJTOTOBKY K MPAKTUYECKUM 3aHSATHUSIM;

— yIIIyOJIeHHOE M3YYCHHE MaTepraa 1o CIICYIOIINM TeMaM:

Beenenue 8 MUPAD

CuMBoOIIbHBIE BRIYHMCICHHS B M-(aiinax MatLab

CumBosbHBIC BeIYKCICHHS B Maple



CumMBonbHBIE BEIuMciieHus B Mathematica
On-line cepBHUCHI 151 CHMBOJIbHBIX BBIYHCICHUI

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JUTepaTypa:

— PeBunckas O.I'. CumBonbHbIe BbuucieHus B MatlLab: y4e6. mocobome. — Tomck :
M3natensckuii Jlom Tomckoro rocyaapcTBeHHOro yHuBepcutera, 2018. — 527 c.: wn
http://chamo.lib.tsu.ru/lib/item?id=chamo:634783&theme=system

— PeBunckas O.I'. CumBoabHBIC BeIuncaeHUs: B MatLab: YyeOHoe mocobOue 1ist By30B. —
Canxkr-IlerepOypr : Jlans, 2020. — 528 c.

0) IOTIOHUTENNbHAS JINTEpaTypa:

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

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

3. Ibsixonos B. [1. MATLAB. I[onusiit camoyuutens. M.: JIMK Ilpecc, 2014. 768 c.

4. Amoc, I'. MATLAB. Teopust u npaktuka. M.: JIMK Ilpecc, 2016. 416 c.

5. MemepsikoB B.B. 3agaun nmo maremaruke ¢ MATLAB&SIMULINK. M.: IMAJIOT -
MHUDU, 2007. 528 c.

6. Anyppues M.E., CmupnoB A.b., CmupnoBa E.H. MATLAB 7. CII6.: BXB-
[TeTepOypr, 2005. 1104 c.

7. ITonoBko A.M., byrycos I1.H. MatLab misa crynenra. CII6.: BXB-Iletep6ypr, 2005.
320 c.

8. Koprokuna E.B. MogenupoBanue (Qu3MUECKUX M OHOIOTMYECKHX IPOIECCOB B
cuctreme MAPLE 11: YuyebHo-meroanueckuii komrieke. ToMck: MHCTUTYT AHCTaHIIMOHHOTO
obpazoBanuss Tomckoro rocymapctBeHHoro yHuBepcurera, 2008. URL: http://ido.tsu.ru/cd-
dvd/0/1801/ Joctym u3 cetu TT'Y.

9. PeBunckast O.I'. OcHoBbl nporpamMupoBanus B MatLab: YuyeOnoe nmocobue. CIIO.:
BXB-Ilerepoypr, 2016. 208 c.

10. PeBunckas O.I'. BBeneHue B MNpakTHMKYM 110 BBIYMCIUTEIBHOW MaTeMaTHKe.
WNHuTtepnossanys 1 annpoxkcumanus. PelieHne HelMMHEMHbIX YpaBHEHUN U UX cucTeM. YnciieHHoe
uHTerpupoBanue u auddepenuupoanue: yueonoe nocooue. Tomck: M3n-so HTJI, 2012. 236 c.

11. AmmomeB B.A. UwucneHHble MeTOABl HMHTEIPUPOBaHMS  OOBIKHOBEHHBIX
muddepentmanbHbpix ypaBHeHui (O1Y): YueOHo-meroanueckuii kom-miaekc. Tomck: MHCTUTYT
JUCTAaHIIMOHHOTO o0pa3oBaHuss Tomckoro rocynapctBeHHoro yHusepcurera, 2009. URL:
http://ido.tsu.ru/cd-dvd/0/2488/ Joctyn u3 cetu TT'Y.

B) pecypchbl cetu HTepHeT:

— CrpaBouHas cuctema MatLab Ha caiite Komnmanun MathWorks Ha aHrIHiicCKOM sI3bIKe

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

— CopaBounas cucreMa MatlLab Ha caiiTe exponenta.ru Ha pPYCCKOM SI3bIKE. —

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

— CumBonbHbIe BeiuucieHuss B MatLab. ITpaktukym. PeBunckas Onbra ['eHHanbeBHA —
https://www.youtube.com/watch?v=UjZyNj WxRI&Ilist=PLLhZUUoVATUys0ToiAKhTs250P

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

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:


http://chamo.lib.tsu.ru/lib/item?id=chamo:634783&theme=system
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/

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkiodaeT mpuIOKeHHs:
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 (akageMuueckast TMIEH3Hs): S3bIK U Cpejia IPOrpaMMHUPOBAHHS;

— Dr. Web: naker aHTUBHPYCHBIX TIPOTPaMM;

— yOIMYHO JOCTYIHBIE oOayHblie TexHoyoruu (Google Docs, SIHaekc AuCK U T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi OoubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHAas o6ubnuoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynsrant cryaenra — http://www.studentlibrary.ru/
— O6pazoBatenbHas miardopma FOpaiit — https://urait.ru/
— 3BC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

AyauTtopun Uil IPOBEICHUS 3aHATUH JIEKIMOHHOTO THUIIA.

Aymatopun Ui TPOBEICHHS 3aHSITUH CEMHUHAPCKOTO THWIIA, WHIAMBHUIYAIbHBIX U
IPYIIIOBBIX KOHCYJIbTALUN, TEKYLIETO KOHTPOJISA U IPOMEKYTOYHOM aTTECTALUU.

AymuTopun Uil TIPOBEACHUS 3aHATHH IMPAKTHYECKOrO THUIA IO POTrPaMMHUPOBAHHIO
(KOMIIbIOTEPHBIE KJIACChl), OCHAILEHHBIE KOMIIBIOTEPHOM TEXHUKOM U JIOCTYIIOM K CETH
WHTepHeT, B 3JIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTEeIbHYIO Cpely U K UHPOPMAIMOHHBIM
CIIpaBOYHBIM CUCTEMAaM.

[TomenieHust UIsi CaMOCTOSITENILHOW pabOThI, OCHAICHHBIE KOMIBIOTCPHONW TEXHHUKOH U
JOCTYTIOM K ceTH VHTepHeT, B JJIEKTPOHHYIO HWH(OPMAIMOHHO-00pa30BaTEIILHYIO Cpely M K
WH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

AYI[I/ITOpI/II/I JJISL MMPOBCACHUA 3aHSATUU JICKIOIUOHHOI'O u CEMHUHAPCKOT0 TUIIa
WHAVBUAYAIbHBIX M TPYIIMOBBIX KOHCYIBTAIlMil, TEKYIIErO0 KOHTPOIS M MPOMEKYTOUHOM
aTTECTaIlMu B cMeleHHOM dopmarte («AKTPy»).

15. Uudopmanust 0 pazpadoTynukax

Pesunckas Ompra I'eHHanbeBHa, NOIEHT, KaHAWIAT IEJAarorM4yeckux Hayk, Kadeapa
¢bu3uKy mia3Mel GU3NYECKOro GaxKyabTeTa, JTOLEHT


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/

