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1. IEJIM OCBOEHUS JUCHHUIIINHBI

Ilens ocBoenust mucuummmuel. Hayunts Gyaymux GakaraBpoB IPUMEHATh CTAHAApTHBIE MAKETHI MPHKIIAL-
HBIX IIPOrpaMM JIJIsi MATEMaTHYECKOT0 MOJIEIMPOBAHHUS TIPOLIECCOB H PEXXUMOB paboThl 0OBEKTOB; HAYYHThH
IIPOBO/IUTH BBIYHMCIIMTE/ILHBIC DKCIIEPUMEHTHI 10 3a/JaHHON METOJHMKE, COCTABJIATh OIMCAHUS MPOBOIUMBIX
HCCJIC/IOBAHHH C aHAJIH30M PE3yJIbTATOB; JaTh BO3MOXHOCTH OydymmuM OakanaBpaM OBJAJETh OCHOBaMH
MaTeMaTHYCCKUX M KOMIIBIOTEPHBIX TEXHOJOTHH pacyéra ImapaMeTpoB 3JIEMEHTOB 00OpPYIOBaHHS, a TAKKe
PEXHMOB paboTBI 0OBEKTOB NMPOPECCHOHATBHOM EATETBHOCTH.

3amaum: 1) H3y4uTh OCHOBHBIE WHCTPYMEHTHl MATEMATHYECKHX MATPHYHBIX TIAKETOB MPOrpamM;
2) Hay4HTBCS IPUMEHSATH MATEMAaTHYECKHUE [IPOrPaMMHBIE NIAKETHI IS PELICHHS IPHKJIAIHBIX 3a/1a4.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Hucuummna «HCTpyMEHTAIBHBIE CPEJICTBA MATEMaTHYeCKOr0 MPOrpaMMHOTO O0ECHEYeHUs B DJIEKTPO-
SHEPreTHKE» OTHOCHUTCS K 00s3aTeNbHBIM AUCHHUIUIHHAM 06a30Boii yacTH yueOHOro ruiana 6akanaBpuara 1o
npodumo «nekrpocHabxkenuey (51.0.14).

IIpepeKBU3UTBI JUCIMILUIMHBL: JUCHUIUIMHA ONMUPAETCS HAa 3HAHMS MPEAMETOB OCHOBHOM 00pa3oBaTeIbHOM
IporpamMMsl cpeiHero (1moyHoro) odmero o6pa3oBaHus: MaTeMaTHka, HHQOpMaTHKa.

3. IIVIAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 110 JUCHUTIVIMHE

[Inanupyemsie pe3ynbTaThl O0y4YeHHs 0 AUCHUILIHHE, COOTHECEHHBIE C IUIAHUPYEMBIMU PE3yJIbTaTaMH OC-
Boenus OITOIT ‘

Kon ¢popmupyemsix Vposenb ocBoeHus | [Inanupyembie pe3ysibTaThi 00yHEeHHs M0 AUCLIMIUIMHE XapaKTe-
KOMIETeHLHH KOMMETeHLUH pusyoLIue 3Tarnbl GOPMUPOBAHUS KOMNETEHLMH (MOKa3aTe/u
OCBOEHHSI KOMIIETEHLIUH)

VK-1. Cnocoben ocy- 4aCTUYHOE 3HaTh: crocoObl MOKUCcKa HeoOX0AMMOH HH(POPMaLIMHU B Cripa-

LIECTBJIATH MOMCK, KPH- BOYHOM JOKYMEHTALMK U Ha Internet-pecypcax;

THYECKUH aHaJIu3 U CHH- VMeTh: KpUTHYECKH aHATM3HPOBaTh W 000011aTh HAHAEHHYIO

Te3 HHpOpMaLMH, NpH- uH(OpMALMIO JUTS peLIeHUs NMOCTaBIEHHOM 3a/1auu;

MEHSTb CUCTEMHBbIH BraieTb: CUCTEMHBIM MOAXO/I0M JUIsi PELLCHHUS MOCTABIEHHbIX

TMOJXOJ JUlSl pelieHuUs 3aja4.

NOCTaBJICHHbIX 3a/]a4

OIIK-1. Cnocoben ocy- 4acTHYHOe 3HaTh: crocoObl MOCTPOSHHUS AITOPUTMOB PELIEHHS MaTEMaTH-

LIECTBJIATH MOMCK, 00- YeCKHX 3a/1a4 C IPUMEHEHHEM MaTPHYHbIX ONepaLui, noaaep-

paboTKy W aHaIHU3 UH- YKHUBAEMBIX MATEMATHYECKHM NPOrpaMMHBIM obecrieueHueM

(hopmaLuM U3 paznHy- (I10);

HbIX HCTOYHUKOB H VYMeTb: CTPOMTH COOTBETCTBYIOLIHE AJITOPHTMBI M PEATH30BbI-

NpeJCTaBIsATh €€ B Tpe- BaTh MX B BU/E BBIYUCIIUTE/IbHBIX CLIEHAPHEB;

6yemom opmare ¢ uc- Bnaners: HHCTPYMEHTAIbHBIMHU CPEACTBAMH MaTEMATHYECKOrO

NoJIb30BaHUEM HH(Op- I10.

MAalHMOHHBIX, KOMIIbIO-
TEPHBIX U CETEBLIX TEX-

HOJIOTHi

OI1K-2. CnocobeH npu- 4acTHYHOE 3Hath: noaaepkuBaembie MareMaTuueckum [10 TuUnbI faHHBIX H
MEHATh COOTBETCTBYIO- MaTpHYHBIE ONepaL{y IS aHAJTU3a, MOJIEJIMPOBaHHUS U TEOpe-
uui pusmko- THYECKOTO UCCIIEZIOBAHHS JIEKTPOTEXHUYECKUX OOBEKTOB;
MaTeMaTH4YecKui anmna- VMeTh: NIpUMeHATh GU3NKO-MaTEMaTHYECKHI anmnapar, u3y4ae-
paT, METO/Ibl aHANTH3a U MBIii B IPyrHX AUCLMIUIMHAX, B pa3paboTKe BHIYMCIIUTEIbHBIX
MOJIEIMPOBAHHS, TEOpe- CLIEHapHEeB M aHAJIH3€ PE3yJIbTATOB MX BBITIOJHEHHUS,

THYECKOT'O H JKCTIEpH- BrajieTs: HHCTPYMEHTaNbHBIMU MPOrPAMMHBIMH CPEICTBAMH
MEHTaJIbHOTO HCCJIe10- QJIFOPUTMHYECKOM peain3aliy (PU3MKO-MaTeEMaTHYECKOTO arn-
BaHMS NPH PEIIEHHH napara.

npodecCHOHAIBHBIX 3a-

aad

4. OBBEM U CTPYKTYPA JUCHHUILIJIMHBI
Tpy10eMKOCTS AMCLMILTMHBI cocTaBisieT 11 3a4eTHBIX euHuUL, 396 YacoB.



Buzel yue6Hoi pa-
00ThI, BKJIIOYas ca-
MOCTOSTENBHYIO pa-

60Ty CTynEHTOB
o H TPYJOEMKOCTb (B O6nem yueGHoH Dopmbl
= yacax) pacoTs! TEKYLIEro KoH-
| 8 ¢ noHMeHermem | TPO YereBaemo-
Ne | HaumeHoBanue Tem w/uinu pasnenos/reMm | 9 § E = e CTH,
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1 | Kparkas xapakrepuctuka I10 ITK. ITo- 1 1 1 1 5 1/50%
HATHE O CHCTEME HHXKEHEPHBIX U Hay4-
HbiX pacyéToB MATLAB. Onepauuos-
Has cpena MATLAB.
2 | Tuns! gaHHbIX B cucTeme MATLAB. 1 2 1 1 6 1/50%
KOHCTaHTBI, NepeMeHHbIE, BHIPAXKEHHUS,
3 | Onepauuu ¥ X NPUOPHTETHI B BBIpaXe- 1 3 1 1 5 1/50%
HUsX. CHHTaKCHC OMepaTopoB
MATLAB.

4 | Ha3HaueHue crienalibHbiX CHMBOJIOB. i 4 1 1 6 1/50%
®DopmupoBaHHe MaccuBoB. PaboTa ¢
6JI0KaMH MaTpHLL

5 | TexHonorus paszpaborku m-gaiinos 1 5 1 1 5 1/50%

(script).

6 | ®yHKUMH NpeoOpa3oBaHUA THIIOB AaH- 1 6 1 1 6 1/50% PeHTHHr-KOHTpOIIB
HbIX. @yHKIMHK GOPMATHOrO BHIBOJA B Ne 1
KOMAaHJ/IHOE OKHO.

7 | Haubonee Baxknbie GyHKUMH s paboTel | 1 7 1 1 5 1/50%

C MacCHBaMH.

8 | HaubGonee BaxkHble (yHKLMH JIHHEHHOM 1 8 1 1 6 1/50%
areOpsbl.

9 | DneMeHTapHbBIe MaTeMaTHIeCKHE PyHK- 1 9 1 1 5 1/50%
uuu sigpa MATLAB.

10 | ®yHkuuu paboTsl ¢ MOIMHOMAMH. 1 10 1 1 6 1/50%

DYHKUNUH UHTEPIOJISILIMH.

11 | ®yHkuuu npeoGpa3oBaHus KOOPAUHAT. 1 11 1 1 5 1/50%

DyHKUXH HEJIMHEHHBIX YHCIIEHHBIX Me-
TOIOB. )

12 | CneuuanbHble pyHkuun. MatemaTuue- 1 12 1 1 6 1/50% PelTHHr-KOHTpPONB
CKHE KOHCTaHTBI. Ne2

13 | ®ynkuuu s paboThbl ¢ MaccuBaMy THna | 1 13 1 1 5 1/50%
char. Jlornueckue pyHkuuu. Jlata u
BpeMsi.

14 | Haubonee BaxkHble (YHKUHMH aHATH3a 1 14 1 1 6 1/50%

JIAHHBIX.

15 | ®yHkuuu BBOAA (@HHBIX U3 KOMaHAHOro | |1 15 1 1 5 1/50%

OKHa WM ¢ kiaBuaTypsl. Haubonee Bax-
Hble pyHKuMH daiinoBoro BBOAa-
BBIBOJIA.

16 | DnementapHas rpapuka B MATLAB. 1 16 1 1 1/50%

17 | HeckpunropHas rpaduka B MATLAB. 1 17 1 1 5 1/50%

18 | TexHonorus pa3paboTku m-QyHKUMN 1 18 1 1 1/50% PeHTHHT-KOHTPOJIB
(«moanporpammy). Ne 3

Bcero 3a 1 cemectp: 18 18 (117 18/50% Dk3ameH (27)

1 | Pemenue TUNOBBIX 3a7a4 BeKTOpHOM an- | 2 | 1-2 | 2 2 |14 1/25%
re6psl B cicteMe MATLAB.

2 | Pemienue THMOBBIX 3ajay aHanuTHue- | 2 | 2-4 | 6 2 |14 2/25%

CKOl reoMeTpuH Ha TUIOCKOCTH B CHCTe-
Me MATLAB.




3 | Pemenue THNOBbIX 3aJa4 O KpUBBIX BTO- | 2 | 5-6 | 4 2 |14 2/33% PeHTHHIr-KOHTpONIL
poro nopsaka Ha MJIOCKOCTH B CHCTEME Ne 1
MATLAB 6e3 npuMeHeHHs: CUMBOJIHYE-

CKOTO MaKeTa.

4 | IloHaTHE O CHUMBOJIMYECKOH MaTeMaThke | 2 7 2 1 7 1/33%

B MATLAB. KOHCTpYKTOpBI CHMBOJIH-
YECKHX THIIOB JIAHHBIX.

5 | CumBonmueckue uucna: ¢opmbl mpen- | 2 8 2 1 7 1/33%

CTaBJIEHHs, Onepaudd M npeobpasosa-
HHUSL.

6 | CumBonuueckue BblpaKeHHsAs W omepa- | 2 | 9 2 1 |7 1/33%
LI HaJl HUMM.

7 | OyHKUMM YNpoOLIeHUs BblpaxeHui, mox- | 2 (10-11| 2 2 |10 1/25%
CTAHOBKH M BbIYHCJIEHHS NPE/IENIOB.

8 | ®ynkuuu cumsonuyeckoro auddepen- | 2 (11-12| 4 1 (11 1/25% PeHTHHr-KOHTpONB
LMPOBAaHUA W HWHTErPHPOBAHUA CHMBO- Ne2
JIMYECKHX BbIPaXKEHHIA.

9 | Pabora ¢ kommiekcHbiMM uyuciamu B | 2 (13-14| 4 2 |14 2/33%
cucreme MATL:.B.

10 | Pabora ¢  npoGHO-paunoHanbHbIMH | 2 [15-16| 4 2 |14 2/33%
¢yHkumamu B cucteme MATLAB.

11 | Manunynsuuu ¢ rpadamu anektpuue- | 2 (17-18| 4 2 |14 2/33% PelTHHr-KOHTPOJb
ckux uenei B cucteme MATLAB. Ne3

Bcero 3a 2 cemectp: 36 18 (126 16/30% Dk3ameH (36)
Hanwnuue B ancuunnune KIT/KP
HWTOro no JUCLMILIMHE 54 36 |243 34/38% 2 s3k3ameHa (63)

Copepixkanue JIEKIHOHHBIX 3aHATHH 10 AHCUHILIHHE

Pasnen 1. Pa6ota ¢ ssmpom cuctemsl MATLAB (Bechk nepBelit cemecTp).

Tema 1. Kparkas xapakrepuctuka [10 IIK. IlonsTHe 0 cucteMe HHKEHEPHBIX M Hay4YHBIX pacy€éToB
MATLAB. Onepanuonnas cpera MATLAB.

Cucremnoe I10: onepanuoHHbIE CHCTEMBI U CHCTEMHO-He3aBUcHMBIe nporpammsl. [Ipuxnagunoe I10:
yTriauThl, opucuoe [10, urpsl 1 pasBiedeHus, H3AATEILCKHE CUCTEMBbI, IIPOrpaMMBI pa3paboTKH IPOEKTHO-
cMetHoi nokymenraiuu U CAIIP, cnenuanusupoBannoe u npodeccuonansHoe 10, marematuueckoe 110,
cpenctBa paspabork:: npukiagaoro [10. Onepaunonnas cpena MATLAB: koMaHIbl MEHIO, HHCTPYMEH-
TaJIbHBIE aHEeIH, KOMaHIHOE OKHO, JOIOJHHTEIbHBIE OKHA: TeKyllas narnka, nepeMeHHble paboydei obac-
TH, HCTOPHS KOMaHJ, rpaduyeckue OKHa, OKHO pPEJaKTHPOBAHHS MACCHBOB, OKHO DPENaKTHPOBAHHS m-
¢aiinos u ap.

Tema 2. Tune! nanHsix B cucteme MATLAB. KoncranTsl, nepeMeHHbIE, BBIPAXKEHHS.

Tuner: joruyeckuii, CAMBOJIBHBIN (char), yucioBbie (C pUKCHPOBAHHON M C IUIABAIOLIEH TOYKOM),
maccuBsl sueek (cell), ctpykTypsl (struct), moJIb30BaTENbCKHE KIACCHI, JECKPUNTOPHl GyHKIMi. Yncaossie
KOHCTaHTHI (JeMCTBUTE/IbHBIE U MHUMBIE), CAMBOJIbHbIE KOHCTaHTHI (char). CHHTaKCHC NIEPEMEHHBIX U BbI-
Pa’KEHHH.

Tema 3. Onepaiuu U X IPUOPHUTETHI B BeIpaxkeHusiX. CunTakcuc oneparopos MATLAB.

O6o3Havenus onepanuii ¥ ux HasHayeHue. [Ipuopurersl onepauuii. OnepaTop NpUCBauBaHUS U €TO
ocobas (opma — BbI30B (pyHKIMH. PYHKIHOHAIBHAS U KOMaHIHas (GOPMbI BbI30Ba (DyHKIHH. Y CIOBHBIH
oneparop. Oneparop nepexmoudeHus. Oneparopsl LHUKIA C ONPEACHEHHBIM M HEONPEACIEHHBIM YHCIIOM
onepanuit. Oneparopsl NPHHYAUTEIFHOTO 3aBepIISHHs Iara LUKJIa U Bcero nukia. Oneparop Bo3Bpara
YIIpaBJICHHS B BBI3BIBAIOIIYIO IPOrpamMMy.

Tema 4. Hasnauyenue crnenuanbHbIX cMMBOJIOB. @opMupoBanue MaccuBoB. Pabora ¢ Giokamu mart-
pHIL. '

Ha3sHaueHue CrennalbHbIX CHMBOJIOB (Pa3iMYHbIX CKOOOK, 3HAKOB NpeMHHaHus | Jp.). PopMUpoBa-
HHME OJIHOMEPHBIX M JIBYMEPHBIX MAaCCHBOB C ITOMOIIBIO KBaZpaTHBIX CKOOOK. POPMHPOBAaHHE MACCHBOB
sYeeK ¢ MOMOIIBIO QUIYPHBIX CKOGOK. MHIEKCHpOBaHHE U BBIIEICHHE dJIEMEHTOB MACCHBOB U MX OJIOKOB.
['opu3oHTaNbHAsA U BEPTHKATbHAs CKJIEHKU 0JI0KOB MaTpHIL.

Tema 5. TexHonorus pa3zpabotku m-¢aityios (script).

ITonsiTre 0 m-(aiine. Beruuciurensubie cueHapun (script) u noanporpammbl-pynkuun. Cosnanue,
pelaKTHPOBaHME M coXpaHeHue script-¢aiina B okue Editor. ITpaBuia ogopmienus m-gaiina s ero Kop-
pekTHO#M 06paboTtku crpaBouHoi cucTeMoii MATLAB. [IpiMeHeHne KOMMEHTapHEB.




Tema 6. @ynkuuu npeobpa3oBaHus THNOB AaHHBIX. DYHKIHH (opMaTHOro BBIBOJIA B KOMAH/HOE
OKHO. 5

O630p dynknuii cipaBounoi cucremoiit MATLAB 1 IeMOHCTpAIHS HX BbI30Ba.

Tema 7. HauGoutee Baxxuble (pyHKIMH 11 pabOTHI ¢ MACCHBAMH.

O630p pynxuuii cnpaBounoit cucreMoit MATLAB u 1eMOHCTpaIust HX BBI30BA.

Tema 8. HauGonee BakHbIe DyHKIHH JTMHEHHOM anreOpsL.

O630p dynxumii cnipaBounoii cucreMoit MATLAB u ieMOHCTpalus MX BbI30Ba.

Tema 9. DnemenrapHbie MaTeMaTiyeckue QyHkuuu sapa MATLAB.

O630p dynximii cnpaBoyHo# cuctemoit MATLAB u 1eMOHCTpalus HX BBI30BA.

Tema 10. @ynxumu pabotsl ¢ nonmuHOMamMi. OYHKIMHE HHTEPIIOJSIHH.

O630p ¢ynkumii cnpaBoynoii cucremoit MATLAB u ieMOHCTpallHs MX BBI30BA.

Tema 11. ®ynxuun npeobpazoBanus KoopauHaT. OYHKIHMK HEJTHHERHBIX YHCIEHHBIX METO/I0B.

O630p dyukumii cnpaBounoii crcremoit MATLAB 1 ileMOHCTpanus MX BBI30Ba.

Tema 12. Cniennanshsle GyHKIMH. MaTeMaTHYeCKHE KOHCTAHTHI.

O630p dynkumii cnipaBounoii cucremoit MATLAB u eMOHCTpaiys UX BEI30Ba.

Tema 13. @ynxuuu 11 paboTs ¢ MaccuBamu THna char. Jlornyeckue Gpyskuuu. Jlata u Bpems.

O630p ¢ynkumii cipaBoyHoii cucremoit MATLAB 1 ieMOHCTpalus UX BBI30Ba.

Tema 14. Han“onee Baxkubie QyHKUNM aHAIN3A JaHHBIX.

O630p pynkumii cripaBouHoii crctemoit MATLAB u ieMOHCTpaIHs HX BBI30BA.

Tema 15. @ynkuuu BBOJA JAHHBIX W3 KOMAHJHOIO OKHA WM ¢ KiaBuaTypbl. Haubonee BakHble
¢Gynkimu $aitIoBOro BBOAA-BEIBO/IA.

O630p ¢ynkumit cnpaBouHoii cuctemoit MATLAB u nemoHcTpanus ux Bei3oBa. OcOGEHHOCTH BBO-
Jla U3 KOMaH/THOTO OKHa, U3 JHaJIOr0BOro OKHA, M3 TEKCTOBOro (aitna, u3 6uHapHoro ¢aitia. OyHKIUH BbI-
BOJIa B TEKCTOBBIE U OMHApHBIE (Daiiibl.

Tema 16. Dnemenrapnas rpajpuxa B MATLAB.

O630p ¢ynkumii cnpaBounoii cucremoii MATLAB u aemMOHCTpalysi MX BBI30Ba Ul IIOCTPOEHHS
Pa3IMYHbIX BUJOB Ipad)uKoB.

Tewma 17. Jleckpunrtopnas rpapuxa 8 MATLAB.

Tuns! rpapuueckux 0OBEKTOB U MX JECKPUIITOPHL. YIIpaBieHHe BUIOM rpadMKOB MyTEM HU3MEHEHHS
CBOMCTB rpapuueckux 00BEKTOB.

Tema 18. Texnonorus paspaborku m-GyHKIHH (KIOATPOrpaMM»).

Cunrakcuc 3aronoBka m-¢pyHkiud. Criucku (popMalbHBIX BXOJHBIX U BBIXOJHBIX 1apaMeTpoB (uk-
CHPOBaHHOM M nepemMeHHoH muHbL [IpaBuia odopmiuenus ¢aitna m-GyHKuuu Ui ero KOppeKTHoH obpa-
6otku cnpaBouHoi cucremoit MATLAB. JlokansHas u riaBHas paboune obnactu. ['nobGanbHble U nepcu-
CTEHTHBIE IEPEMEHHBIE.

Paszpen 2. [Ipumenenue sapa u cumBoiaudeckoro nakera MATLAB s peleHrss HEKOTOPBIX Mate-
MaTHYECKHX H JIEKTPOTEXHUUECKHUX 3a/1a4 (BECh BTOPO CEMECTD).

Tema 1. Pemnenue TunoBsIx 3a1a4 BeKTOpHOH anredpsl B cucteme MATLAB.

[IpencraBnenne BEKTOPHBIX BEJIWYMH B JBYMEPHOM M TPEXMEPHOM IIPOCTPAHCTBE B MATPHYHON
¢dopme B cucreme MATLAB. IlpencraBnenne 0 JHOMEPHBIX MaCCHBOB BEKTOPHBIX BEJIMYUH JIBYMEPHBIMH
MacCHBaMH (MaTpHILIaMH) CKaJIIPHBIX BEJMYHH B JEHCTBYIOIICH cucTeMe KoopAuHAT. MaTpHyHas peaiusa-
s apu(METHYECKHUX ONepaluii HaJl BEKTOPaMH M X MacCHBaMH B JIEKapTOBOM cucTeMe KoopauHaT. Bek-
TOpHAs MHTEPIpETAlsi HEKOTOPBIX MPOCTEHIINX reOMETPUYECKHX 3aa4. Busyanusanus BEKTOpoB rpapu-
yeckumHu cpencrsaMu MATLAB.

Tema 2. PemneHue THIIOBBIX 3a/1a4 aHATHTHYECKOM r€OMETPHH Ha INIOCKOCTH B cucreMe MATLAB.

[TocTpoeHre MaTpPUYHBIX YPABHEHHH «IIPSIMOJIHHEHHBIX» I'€OMETPHYECKHX OOBEKTOB CPEICTBAMH
MATLAB. Beruucnenue paanyc-BeKTOPOB HX I€pPecedeHri P MIOMOIIM MaTpUYHBIX onepanui. Hekoro-
pbl€ 3a/]a4i Ha TPEYTOJbHUKH U TETPAd/PHI.

Tema 3. Pemc -1Me THNOBBIX 3aJa4 O KPUBBIX BTOPOTrO MopsijKa Ha miockoctu B cucteme MATLAB
6e3 MpUMEeHEeHHs CHMBOJIMYECKOr'O IaKeTa.

I'pauyeckre MOCTPOSHHS KPUBBIX BTOPOTO MOPSIKA 110 HX T€OMETPHYECKHM IIapaMeTpaM ¢ IpuMe-
HEHHEM HX IapaMeTpudecKkux ypaBHeHus. [IpuBesienue obiero Buaa KpUBOH BTOPOro MOpsAKa K KAHOHH-
YeCKOMY BHJly C OIpeJe/eHHeM e€ THIA M Ba)KHEHIIMX IeOMETPHYECKHX MapaMeTpoB C IMOCIIEAYIOILIUM
rpaduyYeCcKEM [OCTPOEHHEM. 3a/1a4a OCTPOEHHUs CeMeiCTBA KPUBBIX BTOPOTrO MOPsi/IKa ¢ HYUKCHPOBAHHBIM



TOJIOXKEHHEM OJHOTO (OKyca M INIaBHOH BEPINMHEI H GECKOHEYHBIM ABHXKEHHEM BTOPOro (OKyca BIOJb
TOPH30HTAIBHON MPSAMOH.

Tema 4. Tloustue o cumBomyeckoi MareMatuke B MATLAB. KoHCTPYKTOpEI CHMBOJHYECKHX TH-
TI0B JIAaHHBIX.

O6bexToBbI# TN JaHHBIX (K1acc) sym. [LoHbIA eAMHAYHBI KOHCTPYKTOP. YIpoméHHbIH MHOXe-
CTBEHHBI! KOHCTPYKTOp. KpaTkas kinaccuduxanus o6beKToB THIa Sym.

Tema 5. CumBonnueckue uncia: GopMbl IIPEACTABIECHHS, ONIEPALMH U TIPe0Opa3oBaHHs.

IIpencraBnenns CUMBOIMYECKHX YHCEN B «PALMOHAIBHON» U «AeCATHYHOM» popmax. Koncrpyupo-
BaHHE CHMBOJIMYECKHX YHCE] QYHKIHAMH Sym H Vpa. YIpaBieHHe TOYHOCTBIO NPEACTABICHHS «ICCATHY-
HOW» popmbl pynkimeii digits. O630p onepaimii u QyHKuK Ipeo06pa3oBaHKs C IEMOHCTPAIHEH HX BBI30-
Ba.

Tema 6. CuMBoIHUECKHE BBIPAXKEHHS U OIEPALIMH HAJl HUMH.

KoHcTpyrpoBaHne CHMBONMYECKHX BBIpaKeHHH. JleMOHCTpanus apu(METHYECKHX M JIOTHYECKHX
onepauui Hax HUMH. DOPMHUPOBAHHE MATPHL] CHMBOJIMYECKHX BHIPKEHHUIM, MAHHUITYJISAIMHA C UX GJIOKaMH,
BBINIOJIHEHHE TMOWICHHBIX H MATPHYHBIX OTEPALHIA.

Tema 7. @yHKIHMH ynpoOIEHHs BBIPAXKEHHIN, II0ICTAHOBKH ¥ BEIYKMCIIEHHS [IPE/IENIOB.

O630p dynxuuit cipaBouHoii cucteMoit MATLAB u 1eMOHCTpaIus X BBI30BA.

Tema 8. @ynkuuu cuMBOIMYECKOro Jud(GepeHIHMPOBAHUS U HHTEIPUPOBAHUS CHMBOJIMYECKHX BbI-
PaXeHUH.

O630p dynkuuit cripaBounoii cucremoit MATLAB u ieMOHCTpaIsi UX BBI30Ba.

Tema 9. Pabo1a ¢ xommiekcHbIME ynciiaMu B cucteme MATLAB.

ITonsiTHE 0O KOMIUIEKCHBIX YHC/IaX. MaTeMaTHyecKue onpeaeeHus: apuMeTHUECKUX Onepanuii Haj
HUMH. ATpHOYT complex B THIIaX JaHHBIX ¢ YUKCHPOBAHHOM M C ILIABAOLIEH TOYKOM.

Tema 10. Pabota ¢ npo6HO-panroHansHbMu QyHKIHsME B cicteMe MATLAB.

IIpencraBnenne ApoOHO-paHOHANBHBIX (DYHKIHH OJHOW IEPEeMEHHOM YHMCIOBBIMH MacCHBaMH B
anpe MATLAB. Pa3noxenue ux Ha npoctbie Apodu u quddepeHnupoBanne. AHAIUTHYECKOE BHIYUCICHUE
nepBooOpasHoii. IIpencraBnenne ApoOGHO-palHOHATEHOM QYHKIMH CHMBOJIMYECKMM BhIpakeHHEM. Briie-
JICHHE YUCIUTENs U 3HameHatens. [Ipeobpa3oBanue B 4MCIIOBbIE MaccHBBI U HaobopoT. ObpaTHOE npeod-
pasopanue Jlamnaca 1poOHO-panHOHANBHBIX QYHKIMH, IPEICTaBICHHBIX CHMBOJIMYECKHMMH BBIPAKEHUAMH.
Knacc ¢ynkuuii Bpemenu, mpsmoe npeoOpazoBanue Jlamiaca KOTOpPBIX NpeAacTaBiseT coOoH apoOHO-
palMoHaIbHbIE (PYHKIIMH KOMILIEKCHOM 4acTOTHI.

Tema 11. Manunynsiuuu ¢ rpadamu snekrpuueckux ueneit B cucreme MATLAB.

Beenenne B Teopuio rpados. Pasznuunsie GopmMbl UHCIOBOrO NpEACTABICHUS YIIOPSA0YEHHBIX OpH-
eHTHPOBaHHBIX Ipa)OB INIEKTPUUECKUX Ienell. ANroputmbl npeobpasopanuit. Beyienenue moarpados.
AHanu3 Ha cBS3HOCTb. [locTpoeHHE TOMOIOrHYeCKUX MaTPHIl U UX peoOpa3oBaHHs.

Coaepixanue 1a00paTOPHBIX 3aHATHH N0 AHCHHMILIHHE

Pasnen 1. Pa6ora ¢ sinpom cucremsl MATLAB (Bech nepBblii cemecTp).

Tema 1. Kparkas xapaktepuctuka [10 IIK. IlonsiTHe 0 cucTteMe HHXKEHEPHBIX M HAYYHBIX pPacyéToB
MATLAB. Onepauuonnas cpena MATLAB.

3HAaKOMCTBO ¢ ycTaHOBJIEHHBIM [1O IS BBINOJIHEHHs NPAKTHKyMa. 3HAKOMCTBO C ONEPAllHOHHOM
cpenoii (nHTEpdeiicoM monp3oBatess) nporpaMmmuoro nakera MATLAB.

Tema 2. Tunsl nauHbIX B cucteme MATLAB. KoncranTsl, nepeMeHHEIE, BBIDAXKEHHUS.

Co3/1aHHe YUCIIOBBIX MACCHBOB Pa3JIMYHBIX TUIIOB M aHAJIM3 HX apH()METHYECKHX CBOKCTB.

Tema 3. Onepauuu 1 UX IPUOPHUTETHI B BeIpaKeHHsX. CuHTakcHce onepatopoB MATLAB.

BeInonHeHHe omepamuii HaJ MacCHBaMH (MaTpHIlaMH) C TOMOIIBIO BBIP@KEHHH M OIEpaTopoB
MATLAB.

Tema 4. HazHauenue crienuaibHbiX cuMBOJIOB. PopMupoBanue MaccuBoB. PaGorta ¢ Giokamu Mat-
pHIL.

BemonHenue onepanuii BoyieieHus 6JI0KOB U CKJIEHKH OJIOKOB MaTpPHIL.

Tema 5. TexHonorus pa3paboTku m-¢paitnos (script).

Co3anue Bbl" ACIUTENBHBIX CIIEHAPHEB C MOMOIIBIO peJakTopa m-(paiioB U C IOMOLIBIO OTACIBHO-
ro TEKCTOBOTrO pefakTropa notepad++.

Tema 6. ®yukuuu npeobpa3zoBaHus THIOB AaHHBIX. PyHKIMK (POPMATHOrO BBIBOAA B KOMAH/HOE
OKHO.



Be30B QyHkuuii npeoOpa3oBaHus YMCIOBBIX THIIOB JaHHBIX. OCBOEHHE TEXHOJOTHH (bopmarHOro
BBIBO/IA TAaHHBIX M3 BBIIOJHAIOIIMXCS BEIYMCIIUTENIBHBIX CLIEHAPUEB B KOMAHHOE OKHO.

Tema 7. HauGonee Baxkuble (pyHKIMH 171 pabOTHI ¢ MACCHBAMH.

Br13oB dynkuuit 11s paboTsl ¢ MaccuBaMu.

Tema 8. HauGonee Baxkusie GpyHKIMK JTMHEHHON anreGpbl.

Pemenne cucTeM JIMHEAHBIX anreGpauyeckuX YpaBHEHHH ¢ MOMOIIBIO ONeparHii MaTpHYHOIO Jene-
HuA. Beraucienne onpezpenutenci. Pemenue 3axa4 Ha co6CTBEHHblE 3HAYeHMs MaTpul. OLEHKa Yucen
00yCIIOBIEHHOCTH. BpImoNHeHNe pas3InyHBIX pa3jioKeHHui Ha MHOKUTEIH.

Tema 9. Dnemenrapubie MaTeMaTnyeckue GpyHxuuu sapa MATLAB.

Beryncienne TpUroHOMETPHYECKHX, THIEPOOIHYeCKUX (PAMBIX M 06PATHBIX), SKCOHEHIHAIBHBIX,
Jorapu(pMUYECKHX U Ap. HEMEHTAPHBIX (QYHKIUH J1J1 YHCIOBBIX MACCHBOB.

Tema 10. @ynxiuu pabotsl ¢ nonuHOMamMyu. OYHKIME HHTEPIIOJSAIHH.

3HaKOMCTBO ¢ Ha3BaHHBIMU (QyHKUMsMH 51pa MATLAB.

Tema 11. @ynxuuu npeobpazoBanus KoopauHaT. OyHKIHH HEJTMHEHHBIX YHCICHHBIX METOJIOB.

3HaKOMCTBO ¢ Ha3BaHHBIMH (QyHKUHIMHE siipa MATLAB u ux BbI30B.

Tema 12. Cnennansubie QyHkuun. MareMaTHyecKue KOHCTAHTBL

3HaKOMCTBO ¢ Ha3BaHHBIMH (QyHKUHsMH siipa MATLAB u ux BbI30B.

Tema 13. @ynxuun m1s paboTs! ¢ MaccuBamu Tumna char. Jlornueckue Gpynkuuu. Jlata u Bpems.

3HAKOMCTBO C Ha3BaHHBIMH QyHKUHAMH sapa MATLAB u ux BbI30B.

Tema 14. Haubosnee BaxkHble (QYHKIMH aHAIM3A JAHHBIX.

3HAaKOMCTBO ¢ Ha3BaHHBIMH (QyHKIHAMH sipa MATLAB u ux BbI30B.

Tema 15. ®yHkuuu BBOJA JaHHBIX M3 KOMaHJHOTO OKHA WM C KiaBuaTypel. HamGosiee BakHbIe
GyHKIuM (aitoBOr: BBOAA-BHIBOIA.

OcBoeHHe TEXHOJIOTHH BBOJIa HCXOIHBIX JJAaHHBIX W3 KOMaHHOTO OKHA, a TAKXKE M3 TeKCTOBBIX U He-
KOTOPBIX OMHApHBIX (aiJIOB B BBINOJIHSIONIMECS BHIYHCIUTENIbHBIE ClieHapuu. OCBOCHHE TEXHOJIOTHH BbI-
BOJIa IaHHBIX B TEKCTOBBIC U OUHApHEIE (aiiIbl.

Tema 16. Dnemenrapnas rpagpuka B MATLAB.

TperupoBKa MOCTPOEHUS pa3IMYHBIX BUAOB IpadUKoOB IMyTEM BBI30BA COOTBETCTBYIOLIMX (YHKIMN
3JIEMEHTapHOU rpaduKH.

Tema 17. leckpuntopHas rpadpuka B MATLAB.

OcBoeHHE TEXHOJIOTHH H3MEHEHHS CBOMCTB rpaduuecKuX 0OBEKTOB.

Tema 18. Texnonorus pa3paboTku m-QyHKIMH («IOATPOrpaMm»).

Co3nanue ¥ peakTHpoBaHHe M-()yHKIHH IS BBIIOJIHEHUS 3aJaHHBIX BBIYUCIIUTE/IBHBIX NEHCTBHIA.

Paspnen 2. [lpumenenue siapa u cumBoamyeckoro nakera MATLAB mis pemneHust HEKOTOPBIX MaTe-
MaTHYECKHX M JIEKTPOTEXHUYECKUX 3a/1a4 (BECh BTOPOH CEMECTD).

Tema 1. Pemenne TUNOBBIX 3a/1a4 BeKTOpHO# anre6ps! B cucreme MATLAB.

Pemenye mocTaBIeHHONW reOMETPHYECKOM 3aa4yll METOJaMH BEKTOPHOH ainreOphl, peann30BaHHOM
MaTPUYHBIMH CPEICTBAMH.

Tema 2. Pemerue TUIIOBBIX 3a/1a4 aHATATHYECKON reoMeTpUH Ha 1iockocTu B cucreme MATLAB.

Pemenne nocTaBaeHHOM reoMeTpuueckoi 3anaun B 2D u 3D ¢ npsMoIHMHEHHBIMH 00BEKTAMH METO-
JIAMH aHAJTATUYECKONW Nr€OMETPHH, PEATH30BaHHBIMH MaTPUYHBIMH CPEJICTBAMH.

Tema 3. Pemnenue THIOBBIX 3a/1a4 O KPUBBIX BTOPOrO MOpsAKa Ha miIockoctd B cucreme MATLAB
0e3 NpUMEHEHHUs] CHMBOJIMYECKOTO TaKeTa.

Pemenue JBYX THIIOBBIX 33/1a4 O KPUBBIX BTOPOI'O MOPS/IKA Ha MJIOCKOCTH.

Tema 4. IToustue o cumBouyeckoii maremarnke B MATLAB. KoHCTpYKTOpBI CHMBOJIHYECKHX TH-
OB JIAaHHBIX.

Tema 5. CumBonmyeckue yncia: GopMsl IpeICTaBIeH s, ONIEPAIIMH U MPEOOPa3OBaHHUS.

KOHCTpyHpOBaHHE CUMBOJIMYECKHX YHCIIOBBIX MACCHBOB H BBHIIOJHEHHE apH(METHUECKUX ONepaluii
HaJl HUMH.

Tema 6. CUMBOJIMYECKHE BHIDAXKEHUS U ONEPALIMM HAJl HUMH.

KoHCTpyHpOBaHHE CHMBOJIMYECKUX BBIPQKCHUH U BHINOJHEHHE a/reOpandyecKux Onepanunii Hajl HH-
MH.

Tema 7. ®yHKUMH YIPOLICHHUS BHIPAXKECHUH, MOJACTAHOBKH U BBIYUCIICHUS TIPEJIENIOB.

BrInosiHeHHe Onepanuii YIpoIIeHUus: BbIPAXEHUH, MMOJACTAHOBOK M BBIYMCIICHHS MPEICIOB C MOMO-
meio GyHkuui nakera Symbolic Math Toolbox.



Tema 8. Oynxuu CMMBONHYECKOro AU()(EPEHIMPOBAHKUS U HHTETPUPOBAHUS CHMBOJIMYECKHX BbI-
PaXEHUH.

BrinosiHeHne onepanuii aHaTMTHYECKOro AU HepeHInpOBaHUsS U HHTETPUPOBAaHUS QYHKIHHA OHOM
NEPEMEHHOM ¢ noMoIbio GyHkimii nakera Symbolic Math Toolbox.

Tema 9. Pabora ¢ xommiekcHbME ynciiamu B cucteme MATLAB.

@OopMHPOBaHHE KOMILIEKCHO3HAYHBIX YHC/IOBBIX MacCHBOB. BhIumClIcHHE KOPHEH MOJIHHOMA C JCi-
CTBHTEJIbHBIMU ¥ KOMIUICKCHBIMH KO3()(GuieHTaMu. BhinosHeHne apuMETHYECKUX U MaTPHUYHBIX OIepa-
M HaJl KOMIUIEKCHBIMH MacCHBaMH.

Tema 10. Pabora ¢ npo6HO-panmonansHbMu GyHKIHsMu B cucteme MATLAB.

Pemenue 3a1aun pasnokeHus ApoOHO-paHOHAIBHOM QYHKIMH [STOrO MOPsIKA OJAHON NepeMEeHHOM
Ha IPOCTHIE IpOOH M aHAIUTHYECKOE MOJTyYeHHe e€ nepBooOpa3Hoi B 0011aCTH NEHCTBUTEIbHBIX 3HAYCHHH
apryMeHTa.

Brmonnenue obpatHoro npeobpasosanus Jlammaca apoGHO-palHOHAIBHON QYHKIIHH KOMILIEKCHOM
4acTOTHI MSATOrO NOPS/IKa ¢ rpadHUecKoi BU3yaTH3alHei.

Tema 11. Manunyssinuu ¢ rpadamu anekTpudeckux ueneit B cucteme MATLAB.

BemnosiHenre MaHUIYJISALMIH € 3aJaHHBIM IpadoM JIEKTPHYECKOH LenH.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
B npenonaBanum aucuuniauHsel «AHCTpYMEHTAIBHBIE CPEACTBA MAaTEMAaTHYECKOIrO IPOrpaMMHOIO
obecrieyeHus: B 3JIEKTPOIHEPreTHKE)» HCIONB3YIOTCS pa3HooOpa3Hble 00pa3oBaTeNlbHbIE TEXHOJIOTHH Kak
TPAJUIIHOHHBIE, TAK ¥ C IPUMEHEHUEM aKTUBHBIX U HHTEPAKTHBHBIX METOJIOB 00yUYCHHS.
AKTHBHBIE 1 UHTEPAaKTUBHBIE METO/IBI O0yUEHHUS:
— HWHTepakTHBHEIE JIEKIHH (110 BCEM TEMaMm).

6. OHNEHOYHBIE CPEACTBA JJIsl TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMMPOMEXYTOYHOM ATTECTALIMH 110 UTOI'AM OCBOEHUS JUCHUILIUHBI U
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOM PABOTBI
CTYJAEHTOB

6.1. Bonpocr! no pasaesiam nporpamMmsl Uit NPpOBeJeHHs TeKYLIero KOHTPOJIsi

Cewmectp 1. PeliTunr- xonTposns 1.
1. Yro Ha3kIBaIOT OnepanoHHo# cucteMoit? KopoTko oxapakrepusyiite cemeiicteo Windows u Linux.
2. Yto Ha3bIBAIOT CHCTEMHO- HE3aBUCUMBIMH IIPOrpaMMaMH M KaKOBO MX Ha3HayeHHe?
3. Yro Ha3bIBAIOT MPHKJIAAHBIMA IIPOrpaMMaMH, KaK MX MOXHO KIacCH(UUMPOBATh N0 QYHKIHOHAIBHOMY
Ha3HA4YeHHIO?
4. Yro otHOCHUTCA K cinyxebHomy 1107
5. Uro otHOCcuTCs K opucHoMy [10?
6. UTO OTHOCHTCS K IIpOrpaMMam pa3paboTKi IPOEKTHO- CMETHOM JOKYMEHTALHU?
7. YUTo MOXKHO OTHECTH K CIIELHATH3HPOBAaHHOMY M npodeccruoHanbHoMy [10?
8. Uro oTHOCHTCS K MaremaTuyeckomy 1107
9. Kakoe I1O otHOCHTCS K cpencTBaM pa3pabOTKH porpamm?
10. Yro npencrapnser coboii cucrema MATLAB? Yo Takoe MacCHB ¢ TOYKH 3PCHHS MAaTeMaTHKH H IPO-
rpaMMHpPOBaHuUsA?
11. KpaTko ONuIIMTE ONEpAlMOHHYIO cpely (Haubosiee BayKHBIE HJIEMEHTHI MOJb30BATEIBLCKOIO HHTEPdEii-
ca) cuctemsl MATLA B.
12. KopoTko onumuTe coctaB nporpammuoro nakera MATLAB.
13. JlaiiTe KpaTKyio XapaKTepHCTHKY TUIIOB JaHHBIX B cucteMe MATLAB.
14. CHHTaKCHC YHCIIOBBIX M TEKCTOBBIX KOHCTaHT B si3bike MATLAB.
15. CuHTaKCHC MEPEMEHHOM, JJIEMEHTa MacClBa, NOJS CTPYKTYphI, 3JIEMEHTa MacCHBa SYECK B A3BIKE
MATLAB.
16. CunTakcuc u npuMepsl BeipaxkeHui B s361ke MATLAB.
17. OnHOMECTHBIH TLTIOC, OHOMECTHBIH MHHYC.
18. Onepauuu ClOKEHHs U BEIYUTaHHSA MACCHBOB.
19. TlouneHHOE YMHOXXEHHE MAaCCHBOB.



20. ITowieHHOE NpaB2e U MOYIEHHOE JIEBOE JIEJICHHE MACCHBOB.
21. Matpu4HOe yMHOKEHHE MAaCCHBOB.
22. MarpuyHO€e IpaBoe ¥ MaTPUYHOE JIEBOE JEJIEHHE MACCHBOB. VX CBA3b ¢ onepauysMH JHHEHHOH anre6-
PBL
23. IlowieHHOE BO3BEACHHUE B CTEIIEHb MACCHBOE.
24. MaTpu4HOe BO3BEJICHHE B CTEIICHb.
25. Onepauuu TpaHCIOHUPOBaHUs MaTpull B si3bike MATLAB.
26. Onepauuu oTHOIIEHHUs. VX cHHTaKCcHC U cMbIc B si3bike MATLAB.
27. Jlornueckue onepauuu. Mx cuaTakcuc u cMmeici B sa3bike MATLAB.
28. JIBymecTHas M TPEXMECTHAs OIEpalis CEYEHHs MacCHBa.
29. Ilpuoputers! oneparuii B Beipaxenusx MATLAB.
30. CuHTaKCHC KIIACCHYECKOro oneparopa npucsauBanus B s3sike MATLAB.
31. Cunrakcuc oneparopa BbI30Ba MOANPOrpaMMBI- (PyHKIIHH.
32. Be130B noAnporpaMMbl- QYHKIHH KaK OIN€PaH BEIPaXKEHHUS.
33. Komananas ¢opma BbI30Ba NOANPOrpaMMEI- (YHKIIHH.
Cemectp 1. PediTHHT- KOHTPOJIB 2.
1. CunTakcuc ycinoBHoro oneparopa B sissike MATLAB.
2. CunTtakcuc oneparopa nepekioderus B s3sike MATLAB.
3. OnepaTop LMKIIA C ONpeNeNEHHBIM YHCIIOM OTEePALHid.
4. OnepaTop LMKJIA ¢ HEONPEAEIEHHBIM YHCIIOM ONEPAIIUid.
5. Oneparophl IPUHYANTEIBHOTO 3aBEPLICHUs [Iara IUKJIa, 3aBepPIICHHs [IUKJIa, BO3BPATa B BHI3BIBAIOLLYIO
[IPOrpaMmy.
6. CrienasnbHble CHMBOJTBI M MX HazHayeHue B si3bike MATLAB.
7. Onepauus GopMHPOBAHHS MAaCCHBA U CKIICHKH OJIOKOB MaTpPHIIBL.
8. Onepanus BoiieNieHHs OJOKOB MAaTPHIBI ¥ OTAEIBHBIX €& 3JIEMEHTOB.
9. Kpatko onuimure uaTepdeiic pegakropa m-¢aiiios.
10. Kak odpopmuts script-¢aiin, yroObl M0 HEMY MOXHO OBUIO MOJYyYUTH CIIPABKY B KOMAaHIHOM OKHE IO
xomanzie help?
11. Kak opopmuts ¢aiin m-QyHKIHH, 4TOOBI 110 HEH MOXKHO OBUIO MOJTYYHThH CIPABKY B KOMaHIHOM OKHE
no xomanze help?
12. TlepeuncnuTe KOHCTPYKTOPHI LIEJIOUYUCIIEHHBIX TUIIOB JaHHbIX. Kak oHM BeI3bBatoTcs? KakoBo Ha3Have-
HHe QyHKuM# intmax, intmin?
13. Ilepeuyncnure pyHkuuu okpyrieHus gucen 1o nenoro. Kak onu BeseiBatoTcsa? I1o kakuM npasuiam oHU
OKpYTJISIOT?
14. TlepeuncinuTe KOHCTPYKTOPHI TUIIOB JIAaHHBIX ¢ IUIaBaromei Toukoil. Kak onu Bei3biBatoTes? KakoBo Ha-
3Ha4YeHHue QyHKIMi eps, realmin, realmax?
15. YnpasneHue BBIBOJOM pe3yJIbTaTOB BHIIIOJIHEHHS OEpaToOpoOB B KOMaHAHOe OKHO. Ha3sHayenue TOUKH ¢
3anAToM B KOHIE oneparopa. @opMarsl BBIBOJA.
16. Beinaya nHdopManuu B KOMaHIHOE OKHO ¢ oMoInbio GpyHkuuii disp u display.
17. Brigaua nH(pOpMaMy B KOMaHIHOE OKHO ¢ MoMoInbio Gynkimy fprintf.
18. ®opmaTHOe mpeoOpa3oBaHWE JAHHBIX B CTPOKY CHMBOJIOB C moMomiblo GyHKmui sprintf, int2str,
num?2str, mat2str.
19. YnpapneHue pexMMOM COXpaHEHHUS COJAEPKMMOIr0 KOMaHTHOTO OKHA B TEKCTOBBIN (aiiI.
20. CiryxebHble ¢pyHKIMHE ynpaBieHus paboyeit obnacteio MATLAB.
21. Kparko onummre uaTepdeiic penakropa MmaccuBoB B cucteme MATLAB.
22. OyHKIMH MPOBEPKH MACCHBOB M MX JJIEMEHTOB Ha IyCTOTY, PAaBEHCTBO, KOHEYHBIE, OECKOHEYHBIE, HE-
ONpeNenéHHbIC 3HAUYCHHs, THUIIBI YHCIIOBBIX JAHHBIX, CKaJIIPHOCTb, Pa3peKEHHOCTb, OJHOMEPHOCTD, YHCIIO
U3MEPEHMH, YUCIIO 3.:EMEHTOB, pa3MepBhIL.
23. OyHKIMH max ¥ min.
24, Oynxuuu GopMUpOBaHUS GJIOYHO- AUArOHAIBHOMN, JHATOHAIBHOM, €IMHUYHON MaTpullbl. Beinenenue
JQMaroHaIM u3 MaTpuubl. PopMHpOBaHHE MaTPHIL €IUHHUI] U HYJICH.
25. ®opMHpPOBaHHE MacCHBA-CTPOKH C PaBHOMEPHBIM LIAroM B JIHHEHHOM MaciuTabe MM Jiorapupmuye-
ckoM Macmrabe. POpMUPOBAHUE CETOK M3 OJIHOMEPHBIX MAaCCHBOB.
26. ®opMHpOBaHHE NICEBAOCIYYaHBIX MACCHBOB.



27. DyHKUMY BBIYUCIIEHHS: BEKTOPHOTO NPOH3BEACHHS B TPEXMEPHOM IIPOCTPAHCTBE, KyMYJISTHBHOH CyM-
MBI U KyMYJIATHBHOIO IIPOM3BEACHHS JIEMEHTOB, CYMMBI H IIPOH3BE/ICHUS 3JIEMEHTOB BJIOJIb 3a/JaHHOM pa3-
MEPHOCTH, CKAJIIPHOIO IIPOM3BE/ICHHMS M TNpou3BeleHHs KpoHekepa MacCHBOB, BBIIETICHHS BEPXHETO H
HWDKHETO TPEyroJIbHE KA.
28. OyHKUMH MaHHUITYJIAIMHA MacCHBaMH (CIBUIH, OTPAXKEHHS, [IOBOPOTHI, IEPECTAHOBKH M CIBHIH pa3Mep-
HOCTEH, COPTHPOBKH, y/JaJICHUE CAMHAYHBIX Pa3MEPHOCTEH).
29. QyHKUMH aHAIM3a MaTPHIL (YHciIa 00yCIOBIEHHOCTH, ONpe/IeIUTe b, HOPMBI, PaHT, CIIE]).
30. QyHKIMH, CBI3aHHBIE C PELICHHEM CHCTEM JIMHEHHBIX YpaBHEHHMH (pa3jioxKeHUs] Ha MATPHYHBIE MHOKH-
TeJH, oOpaleHue, nceB1oo0paleHue).
31. @yHKIMH BHIYUCIICHHS COOCTBEHHBIX U CHHTYJISIPHBIX 3HAYEHHUH.
32. Marpuy4Has 9KCIIOHEHTa, MaTPUYHBI Jorapu(M, MaTPUYHbIN KBaPATHBIH KOPEHB.
33. DnemenTapHble MaTeMaTH4ecKue (QYHKIMU (TPHTOHOMETPHYECKHE, THIIEPOOIMYECKHE, IKCIIOHEHTEI, JIO-
rapuMbl, KBaZIpaTHbIE KOPHH).
34. Oynxuuu 11 paboThl ¢ KOMIUIEKCHBIMU YHCJIaMH (MOY/IH, apTYMEHTBI, CONPSDKEHUS U JIp.).
35. OyHKIMH OKPYTJICHHS ¥ BBIYUCICHHUS OCTATKOB OT JIEJICHUS HAIIEJIO.
36. OyHKIMH IUCKPETHOI MaTEeMaTHKHU (TEOPHUS HATYPAIbHBIX YHCEN).
37. @ynxuuu s paboThl C MOJHHOMAMH.
38. OyHKUMH HHTEPIOJISIIHH.
39. Oynkuuu ripe06p_a303aﬂm KOOp/MHAT.
40. @yHKIMH, BO3BPAIIAIOLIHE «MAaTEMATHYECKHE KOHCTAHTBDY.
41. ®ynkuuu GopMUpPOBaHHS MACCHBOB THIa char.
42. OyHKUUH UICHTADUKALMH MACCHBOB CUMBOJIOB.
43. OyHKIUH MaHUITYJISILIAN CTPOKAMH CHMBOJIOB.
44. QyHKIUH [IOUCKA NTOJCTPOK, BBHITOJIHEHHUS CTPOK, CPaBHEHHS CTPOK (TUI char).
45. Jlornueckue pynkuun. OyHKIHH ONepalii OTHOLICHHUS.
46. ®yHKIUH, BO3BpALIAIOIIUE ATy U BpeMsi.
Cemectp 1. PeliTunr- KoHTpOIB 3.
1. BBoa JaHHBIX M3 KOMAaHIHOIO OKHa (C KJaBHaTypsl) ¢ moMombio ¢yHkiuu input. Hegocrarku Takoro
BBOJIA.
2. BBoa JaHHBIX M3 KOMaHHOTO OKHA (C KJIaBHATyphl) ¢ moMoulsio GpyHknuu keyboard.
3. ®yHKIMA menu.
4. Pa3BépThIBaHHE JUAJIOTOBOIO OKHA BBOJA JAHHBIX ¢ MOMOIIBIO (yHKIMH inputdlg.
5. OTkphITHE U 3aKpbITHE (aiiIoB Ul BBIIOJIHEHUS ONepaluii BBO/Ia- BBIBOJA.
6. @opMaTHBIN BEIBOJ HHYOPMALIMH B TEKCTOBBIE (haiiiibl.
7. ®opmaTHBIH BBOJ ‘TH(GOPMALMK M3 TEKCTOBOrO (aiina.
8. ®yHKIMYU YTEHHS CTPOK M3 TEKCTOBBIX (aiinoB 6e3 hopmMaTHOro npeodpa3oBaHusl.
9. BeiBox mH(poOpManuu B JBOUYHEIH (aiin, BBoA HHGOpMauK U3 ABOUYHOTO daiisa, ynpaBleHHE MOJI0XKe-
HHEM yKa3areJis.
10. Jla¥iTe KpaTKyIO XapaKTepUCTHKY HHCTPYMEHTOB rpaduxu B cucreme MATLAB.
11. ®ynkuus plot.
12. ®ynkuus plotyy.
13. ®ynxuuu loglog, semilogx, semilogy.
14. ITocTpoeHue KycOYHO-NOCTOSIHHOTO rpaduka (rpadgukoB) GyHKUMH OZHON NEPEMEHHON MO TOYKaM, 3a-
JIaBaeMbIM MaCCHBOM 3HA4YEHHI apryMeHTa i MaCCHBaMH 3HAuYCHUH QYHKIUH.
15. Iloctpoenue rpaduka GyHKIHH ABYX EPEMEHHBIX B BH/€ H30JHHUH.
16. ITocTpoenue rpaduka GpyHKIUHH OAHON NEPEMEHHOM, 3a/laHHOH CHMBOJIbHBIM BBIPAXKEHHEM HJIM HMEHEM
NOANPOrpaMMBbI- (DYHKIIMH.
17. Ioctpoenue rpaduka QyHKIMH ABYX IEPEMEHHBIX, 33JaBaéMOH CHMBOJIbHBIM BBIDOKEHHEM, B BHJIE
U30JIMHUMN.
18. OyHKIMH NOCTPOCHHS! CTOJIOOBBIX JHATPAMM.
19. ®yHKIUHU nOCTpoeH s rpaduKoB B BHjIe 00/1acTell, 3aKpalieHHBIX [{BETOM.
20. ®yHKIHUs quiver.
21. OyHKIUH IOCTPOCHHS paHaIbHBIX IPaQUKOB.
22. OyHKIUH OCTPOCHUSI TPEXMEPHBIX rpaMKOB B BUJIE IMHUIA.
23. OYHKIMY TIOCTPOECHUS CETOYHBIX rPauKOB U CTOIONOBBIX AuarpamMm B 3D.



24. @yuxuuu noctpoenus 3D rpagukor B Buae 061acTell, 3aKpalleHHBIX IIBETOM, H KOHCTPYKTHBHBIX 00-
€KTOB.
25. OyHKIMH NOCTPOSHHUS IOBEPXHOCTHBIX rpadukos B 3D.
26. O®ynkuus quiver3.
27. ®yHKIMH NOCTPOCHUSI O0BEMHBIX IPaHKOB.
28. Yupasnenue pexumMamMu J00aBICHHS WK NIOJHOM 3aMEeHbI rPa()MKOB B y)Ke CYIIECTBYIOIIEM II0JIE axes.
29. dynkuun title, xlabel, ylabel.
30. @yHKUMH yNpaBJICHHs JUANa30HaMH KOOPAMHAT B IOJIE aX€s, €T0 MacITab0M U CKPBITHEM.
31. Ioxa3 uiam cKphiTHE KOOPAMHATHOM CETKH B I10JIE aXES.
32. Co3panue nmoJs axes B «IUTMTOYHBIX) MO3UIUAX.
33. JlepeBo NOAYMHENHOCTH THIIOB rpadudecKux 06beKToB. JleCKpHNTOp 00BEKTA.
34. JlaiiTe XpaTKyIO XapaKTepUCTHKY oObekTa figure.
35. JlaiiTe KpaTKyIO XapaKTepUCTHKY 00BEKTA axes.
36. JlaiiTe KpaTKyiO XapakTepHCTHKY 06bekTa line.
37. JlaiiTe KpaTKyio XapaKTepHCTHKY oOBekTa patch.
38. JlaiiTe KpaTKyIO XapaKTepHCTHKY oObekTa surface.
39. JlaiiTe KpaTKyIO XapaKTepHCTHKY 0ObeKTa text.
Cemectp 2. PeliTunr- koHTpOns 1.
1. Jlaiite kpaTkyio xapakrepucTuky Symbolic Math Toolbox.
2. O6muit KOHCTPYKTOP CUMBOJIMYECKUX OOBEKTOB Sym.
3. Koncrpykrops! syms, symfun.
4. QyHKIMH NOTy4YeHUs] HHPOPMALMH O CHMBOJIHYECKHX 00BEKTaX.
5. ApudMeTHUecKue onepaliy HaJi CHMBOJIHYECKHMMH O0BEKTAMH.
6. @yHKIHS IPOBEPKH CHMBOJIMYECKMX MaCCHBOB Ha PaBEHCTBO.
7. Onepauuy OTHOLIECHHS HaJl CAMBOJIMYECKAMH 00BEKTaMH.
8. Jlornueckue onepauuu ¥ QyHKIMH HaJl CAMBOJIMYECKUMH OOBEKTAMH.
9. IIpoBepka 2/1eMEHTOB CHMBOJIHYECKOTO MacCHBa Ha KOHEYHbIe 3HaYeHus, Ha inf, Ha NaN.
10. ®ynxuuu npeobpa3oBaHHs MEX/y YHCIOBBIMH U CHMBOJIMYECKHMH THIIAMHU JIaHHBIX.
11. @yHKIHH MaHUDYJIAUUHE ¢ GOPMYJIaMH U YIIpoLIeHHs GopMyII.
12. ®ynkius qudpepeHnupoBaHUsS CHMBOJIHYECKUX BBIPAXKEHHH WA (QYHKLIHHA.
13. OyHKIHS CHMBOJIHYECKOr0 BBIYUCIICHUS HEOTIPEAEIEHHOIO HITH ONPEAEIEHHOTO HHTErpaa.
14. @yHKIMH CHMBOJIMYECKOTO BBIYHCIICHUSI pOTOpA U JHBEPreHIIMH BEKTOPHOIO IOJIsA, PaJHEHTa CKalsp-
HOTO TOJIsl, FeCCHaH- MATPULIbI CKAISIPHON QyHKIHH.
15. OyHKIMH CHMBOJIMYECKOTO BHIYHCIICHHS IIPOU3BEACHHUS U CYyMMBI WICHOB M0OC/IE0BATEIBHOCTH, a TaK-
e KyMYJISTHBHOTO NTPOM3BECHUS U CyMMBI.
16. @yHKIHUS BBIYUCIICHUS MpeZieia CAMBOJIMYECKOTO BEIPAXKECHHUS.
17. ®yHKIMH BEIYHCIIEHHUS NIPAMOro U oOpaTHoro npeodpazoBanus Pypee.
18. ®yHKIMH BEIYUCIICHHUS IPSIMOro 1 oOpaTHOro npeobpazoBanus Jlamnaca.
19. ®yHKUMH MaTPUYHBIX ONepaluii U npeodpa3oBaHUi B CHMBOJIHYECKOM IIAKETE.
20. OyHKIMH pelIeHUs TMHEHHBIX YPaBHEHUH B CHMBOJIMYECKOM IaKeTe.
21. OyHKIMH pa3I0KEHUsI MAaTPHUIIbI HA MHOJKUTEIM B CHMBOJIMYECKOM ITAKETE.
22. CobcTBeHHbIE 3HaYCHHS U COOCTBEHHBIE BEKTOPBI MATPHIl B CHMBOJIMYECKOM I1AKETE.
23. ®ynkuuu colon, numel, rank, size B CHMBOJMYECKOM IAKETE.
24. BeruucneHue MaTpUYHbIX QYHKIHUI B CHMBOJIMYECKOM I1aKeTe.
25. OyHxiur paboThl ¢ NOJHHOMAaMHU B CHMBOJIMYECKOM I1aKETe.
26. Maremaruyeckue QyHKIIMH B CAMBOJIMYECKOM IMAKETe.
27. CnenunanbHble GYHKIMH B CHMBOJIMYECKOM IaKETe.
28. ®ynkuy s paboThl ¢ CAMBOJIHYECKUMH YHCIaMH IEPEMEHHOM TOYHOCTH.
29. OyHKIHH 110 TEOPUH YHCEJI B CHMBOJIHYECKOM IaKeTe.
30. ®yHKIMH CHMBOIHYECKON rpaduKy.
Cemectp 2. PeliTHHI- KOHTPOJIB 2.
1. IToxakuTe TEXHOJIOTHIO YIIpOleHus BbipakeHuit B Symbolic Math Toolbox.
2. TToxaxuTe TEXHONOTHIO BEIYUCIIEHHS CyMM TocieoBarensHocTedt B Symbolic Math Toolbox.
3. TTokaXkuTe TEXHOJIOTHIO BEIYHCIICHHUS POU3BE/ICHHI TTocejoBaTenbHocTel B Symbolic Math Toolbox.
4. TTokaxxuTe TEXHONOTHIO CHMBOJIMYECKOM mojcTanoBku B Symbolic Math Toolbox.



5. CocraBbTe m-(yHKIHIO NOJCTAHOBKHU MOJHHOMA OJHON NEPEMEHHOM BMECTO apryMEeHTa JPyroro IoJH-
HOMa OJ{HO# nepeMeHHoH 6e3 npumenenus Symbolic Math Toolbox.
6. ITokaxxure TEXHOJIOTUIO (POPMUPOBAHMS CHMBOJIMYECKOTO MONMHOMA M3 YHCIIOBOM CTPOKH €ro Ko3ddu-
L{UEHTOB.
7. T1oKaXXuTe TEXHOJIOIHIO MIOCTPOSHUS KOMIIO3HIIMH CHMBOJIMYECKHX QyHKumiA B Symbolic Math Toolbox.
8. TlokaxuTe TEXHOJIOTHIO BHIYMCIIEHHS TIpe/ienoB B Symbolic Math Toolbox.
9. IlokakuTe TeXHOJIOTHIO AU(HEPEeHIIMPOBaHHS CHMBOJIMYECKHX BhIpaXeHHU U GpyHKuui B Symbolic Math
Toolbox.
10. IloxaxuTe TEXHOIOTHIO BBIYMCIICHHS ONPENENEHHBIX HHTEIPAIOB OT CHMBOJMYECKHX BBIPDAXECHHH H
¢bynxuuit B Symbolic Math Toolbox.
11. TlokaxuTe TEXHTOTHIO BBIYMCIECHUS NEPBOOOPA3HBIX OT CHMBOJIMYECKHX BBIPAXEHHH H (YHKIMH B
Symbolic Math Toolbox.
12. TloxaXxuTe TEXHOJOTHIO MOCTPOEHUs psfoB Teiyiopa s CHMBOJIMYECKHMX BBIPAXEHMH ¥ (QYHKIMHA B
Symbolic Math Toolbox.
13. ITokaxuTe TEXHONOTHIO BEIYUCIIEHHUS IPAMOL0 ipeobpasoBanus Pypse B Symbolic Math Toolbox.
14. ITokaxxuTe TEXHONOTUIO BHIYUCIICHUs 0OpaTHOro npeodpasosanus Oypse B Symbolic Math Toolbox.
15. TTokaXkuTe TEXHOJIOTHIO BBIYHCIICHHUS IPSMOro npeobpa3zoBanus Jlamnaca B Symbolic Math Toolbox.
16. IloxaxknTe TEXHOJIOTHIO BBIYUCIICHHs 0OpaTHOro npeobpasosanus Jlaruiaca B Symbolic Math Toolbox.
17. TlokaxuTe TEXHOJOrHIO (POPMHPOBAHHMS MATPHIl CHMBOJHYECKHX BblpakeHHil B Symbolic Math
Toolbox.
18. TlokaxkuTe TEXHOJOTHIO MaHHIYJISALHA MATPUIAMH CHMBOJIMYECKHX BbIpaxkeHHH B Symbolic Math
Toolbox.
19. IloxanuTe TEXHOJOTHIO CHMBOJIMYECKOTO PEIICHHs CHCTEM JIMHEMHBIX aireOpandyecKux ypaBHEHHH B
Symbolic Math Toolbox.
20. IToxaxxuTe TEXHONIOTHIO CUMBOJIMYECKOro obOpammenus marpuil B Symbolic Math Toolbox.
21. TlokaxuTe TEXHOJIOTHIO CHMBOJIHYECKOrO pAa3JIOXKEHHs MaTpULl Ha MHOXuTead B Symbolic Math
Toolbox. ‘
22. TloxaxxuTe TEXHOJOIMIO CHMBOJIMYECKOTO PEIIeHHS 3aJauyd Ha COOCTBEHHbIE 3HAYEHHsS MATpPHIBI B
Symbolic Math Toolbox.
23. TlokaxXuTe TEXHOJIOTHIO OIpe/IeNICHUs paHra CHMBOJIMYECKO# MaTpuilbl B Symbolic Math Toolbox.
24. TloKaXuTe TEXHOJOTHIO CHMBOJIMYECKOrO BBIYMCIICHHS MAaTpPUYHOM OSKCIOHEHTHI B Symbolic Math
Toolbox.
25. TlokaxxuTe TEXHOIOIHIO CUMBOJIMYECKOTO BBIYHCICHHSI MAaTPHYHOIO HATypaJbHOro Jiorapudma B Sym-
bolic Math Toolbox.
26. IlokaxuTe TEXHOJIOTHIO CHMBOJIMYECKOTO BHIUKMCIIEHHS MATPHYHOTO KBaJpaTHOro KOopHs B Symbolic
Math Toolbox.
27. TokaxxuTe TEXHOJIOTHIO NpeoOpa3oBaHusi CHMBOJIMYECKOH APOOHO- palMOHAIBHONH (YHKIMH B 1Ba IO-
nmuHOMa THna double.

Cemectp 2. PeliTunr- KoHTpOIH 3.
1. ITokxaxkure TexHoONOTHIO perenus nquddepenimansabx ypasHenui B Symbolic Mach Toolbox 6e3 3ana-
HHS HAYaJIbHBIX H TPAHUYHBIX YCIIOBHH.
2. IlokaxkuTe TEXHONOTUIO pemenus auddepenipansabx ypasHeHui B Symbolic Mach Toolbox ¢ 3ananu-
€M Ha4aJIbHbIX WM TPAaHHYHBIX YCIOBHH.
3. IloxaxuTe TEXHOJIOTHIO KOHCTPYMPOBAHHS CHMBOJIMYECKHX YHCEN B BH/IE OTHOIICHHS LEIBIX, IPHYEM
3HaMEHaTellb NPECTaBIsieT co00i meylo cTeneHb Yucia 2.
4. TToxaXxuTe TeXHOJIOTHIO KOHCTPYHPOBAHUS CHMBOJIMYECKHX YUCE)T B «PallMOHATBHOH BopMmen.
5. ITokaXxuTe TEXHOJIOTUIO KOHCTPYHPOBAHKS CHMBOJIMYECKUX YHCEN C OLEHKOH NpeaebHOM abCcoMmoTHON
MOTPEIIHOCTH.
6. ITokaxxuTe TEXHOJIOTHMIO KOHCTPYHPOBAHHUS CUMBOJIMYECKUX YKCEN B IJIABAIOIIEH JECATHYHOH dopMme.
7. TlokaXuTe TEXHOJIOTHIO YNPABJICHHS TOYHOCTBIO NPENCTABICHHsS CHMBOJIMYECKHX 4YUCENl B IUIaBalOLIEH
NecATHYHOH (opMme.
8. [TokaxxuTe TEXHOJIOTHIO POPMHUPOBAHKS CHMBOIMYECKHX YUCEIT C IOMOIIBIO QYHKIHH Vpa.
9. INokaXxxuTe TEXHOJIOTHIO NPeoOpa3oBaHUs KOMIUIEKCHBIX YMCENl M3 apu(pMETHYECKOW B IOKA3aTebHYIO
dbopmy B sape MATLAB.



10. IlokaxuTe TEXHOIOTHIO MPeoOpa3oBaHMsA KOMILUIEKCHBIX YHCE/l W3 NOKA3aTeNbHOM B apH(METHIECKYIO
¢dopmy B sape MATLAB.
11. TokaxxuTe TEXHOJIOTHMIO KOMILIEKCHOTO CONMPSDKEHHs YHCEN, IPOCTOrO M SPMUTOBOIO TPAHCIIOHHPOBA-
HUS KOMILIEKCHO3HA4YHBIX MaTpull B sinpe MATLAB.
12. TIokaXxuTe TEXHOJIOTHIO BEIYHUCIICHHS TVIABHBIX M OOOYHBIX KOPHEH LEbIX CTENEHEH KOMIUIEKCHBIX YH-
cen B sagpe MATLAB.
13. TToxaXuTe TEXHOIOTHIO BEIYUCIICHUS SKCIIOHEHIIHATIBHBIX U JIOTapU(YMUIECKUX QYHKIUM KOMILIEKCHBIX
gucen B siipe MATLAB.
14. TlokaXXuTe TEXHOJIOTHIO BBIYUCIECHUS TPHIOHOMETPHYECKHX (YHKIHMH KOMIUIEKCHBIX YHCEN B s/Ipe
MATLAB.
15. TlokaxuTe TEXHOJOrHIO BBIYUCICHHS TIHIEpOOIHYecKHX (YHKIMA KOMIUIEKCHBIX YHCEN B SIpe
MATLAB.
16. TToxaxuTe TEXHOIOTHIO BHIYHCIICHHsI OOPATHBIX TPUTOHOMETPUYECKHUX (PYHKIMM KOMILIEKCHBIX YHCEN B
anpe MATLAB.
17. IlokaXxuTe TEXHOJIOTHIO BBIYHCIIEHHs 00pAaTHBIX rUNepOoIMYecKuX GyHKIHM KOMIUIEKCHBIX YHCEI B S/1-
pe MATLAB.
18. Cepueli BEIYHCIIMTENBHBIX JKCIIEPUMEHTOB MOKAXUTE, YTO KOPHH IOJIMHOMOB C AE€HCTBUTEILHBIMU KO-
s} dunmenTamu GO NeicTBHTENBHbIE, THOO MOABIAIOTCS KOMILUIEKCHO CONPSDKEHHBIME IIApaMH.
19. Cepueii BEIYMCIHTEIBHBIX 3KCIIEPUMEHTOB MOKAXHUTE, YTO KOPHH IOJHHOMOB C KOMILIEKCHBIMH KO3()-
¢unuenTaMu pacrosaraioTcs Ha KOMIUIEKCHOM IUIOCKOCTH HECHMMETPHYHO OTHOCHTEIIBHO JIEHCTBHTEILHOM
ocH.
20. IlycTs x — xomIutekcHas nepemenHas. C momompio Symbolic Math Toolbox mokaxwuTe, 4rto sign(x) He
SIBJISIETCS QaHAJIMTUYECKOM.
21. Ilyers x — xoMIutekcHast iepemenHas. C nomompio Symbolic Math Toolbox mokaxute, 4To conj(x) He
SABJISIETCS AaHAJTUTUYECKOH.
22. Ilycte x — xomiuiekcHas nepemenHas. C momompio Symbolic Math Toolbox nmokaxure, uto abs(x) He
SBJISIETCS aHATTUTHYECKOM.
23. Ilyets x — xoMIUTekcHast miepemenHas. C momompio Symbolic Math Toolbox mokaxkute, 4to exp(x) sB-
NSIETCS. AHATATHYECKOM.
24. Ilycte x — xoMIutekcHas nepeMenHas. C momompio Symbolic Math Toolbox nmokaxwute, 4ro xn sBiser-
Csl aHAJIMTHYECKOH (77 — HaTypaJIbHOE YHUCIIO).
25. Ilyctb x — xommaekcHas nepeMenHad. C nomompeio Symbolic Math Toolbox mokaxwure, 4ro sqrt(x) sB-
JISIETCSl aHAIMTHYECKON BO BCEX TOUKaX, Kpome x=0).

Cemectp 1. Konrponsusie Bonpocs no CPC.
. OyHKIUH YHUCIIEHHOTO pelIeHusi OOBIKHOBEHHBIX JU(epeHIanbHbIX ypaBHEHHH.
. OyHK1us, BeraUcsiomas ko3dgduuuent koppensuuu [Iupcona s MaccuBa MM apbl MACCUBOB.
. OyHKIMS, BEIYHCIAIOMAsA KOBAPHALIUIO MACCHBA WJIH NTapbl MaCCUBOB.
. @yHKIUA, BEIMHCIIAIONIAs TUCTIEPCHIO MacCHBa.
. @yHKIUSA, BEIYUCIISIONIAs CTAaHJapTHYIO JEBHAIIMIO MACCHBA.
. OyHKIHS, BEIYUCIAIONIAs MEIHaHy MacCHBa.
. OyHKIMH, BEIYHCIIAIOIINE KyMYJISTHBHBIH MaKCHMYM U MHHUMYM MacCcHBa.
. Kakum ob6paszom B cucreme MATLAB M0HO 3a1aTh TOYKY HJIM BEKTOP Ha IJIOCKOCTH, IIPUMEHSS AeKap-
TOBBIE KOOP/AUHATHI?
9. Kakum obpazom B cucteme MATLAB M0XxHO 3a7aTh HanpaBjI€eHHBIH OTPE30K HA IIOCKOCTH, TPUMEHSIS
JeKapTOBbIE KOOPAMHATHI?
10. Kakum o6pazom B cucreme MATLAB MOXHO NMONTYy4YHTh MAaTPHYHOE YPaBHEHHE MPAMOM Ha IUIOCKOCTH,
NPOXOAIIEH Yepe3 3a/laHHbIe JBE TOUKH, JAeKapTOBbIe KOOPAWHATHI KOTOPBIX 3aaHbl MaTpUIIeH?
11. Kakum obpazom B cucreMe MATLAB MOXHO NOJIy4uTh MAaTpHYHOE ypaBHEHHE IEPECEYCHHS IABYX
IPSIMBIX Ha IUIOCKOCTH, MIPOXOISIIMX Yepe3 JBe 3aJaHHbIe Maphbl TOYEK, J€KapPTOBbIE KOOPAWHATHI KOTOPBIX
3a/1aHbl ABYMSI MaTpHLIaMH?
12. IlycTh KOHEYHOE MHOXECTBO TOYEK MJIOCKOCTH 3a/laHO MaTpHUIIEH MX JEKapTOBBIX KOOPAMHAT, COCTOs-
meit u3 aByx cTpok. Kak B cucreme MATLAB 10BepHYTh 9TO MHOXECTBO TOYEK OTHOCHTEIBHO 3aJaHHOH
TOYKH Ha 3aJaHHBIH yroj MPOTUB YaCOBOH CTPEJIKU?
13. 3amaHo [Ba BEKTOpa B NPOCTPAHCTBE B BUJE CTOJIOLOB AeKapTOBBIX koopauHaT. Kak cpexcrBamu
MATLAB onpeaenuTs yroji Mexay STUMH BEKTOpaMH?
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14. 3azano 1Ba HanpaB/IEHHBIX OTPE3Ka B POCTPAHCTBE B BH/E MATPHIL AEKAPTOBBIX KoopauHaT. Kak cpei-
crBaMu MATLAB onpezienuth yron Mexmy STHMH HalpaB/eHHbIME OTpe3KaMu?
15. 3ajnan TpeyronpHUK B BHJE MaTpPHIbI KOOPAMHAT €ro BepluuH. OIpeaeiuTh BEKTOPHI CTOPOH, JJIHHEI
CTOPOH H YIJIbl MEX/1y HUMH.
16. 3aman TpeyrojbHHK B TPEXMEPHOM IPOCTPAHCTBE B BHJE MATPHIbI KOOPAMHAT ero BepumuH. Omnpese-
JIMTH BEKTOP IUIOLIA/ 1M TPEYroJIbHUKA, IUIOMA/b ¥ KOOPAHHATHI LIEHTPA €ro Macc.
17. 3apan TpeyroJbHUK Ha IUIOCKOCTH B BHJE MaTPHILbI KOOPAHHAT ero BepiuuH. COCTaBUTh m-(pyHKIHIO,
BBIYHCIIAIONYIO KOOPAMHATHI LIEHTPA OITMCAaHHOH OKPY)KHOCTH U €€ pauyc.
18. 3ajan TpeyronbHUK Ha IUIOCKOCTH B BHJE MATPHIGI KOOpAHHAT ero BepiuuH. COCTaBUTh M-(pyHKIHIO,
BBIYHCIISAIONIYIO KOOPAMHATHI LIEHTPa BIHCAHHOH OKPY)KHOCTH U €€ pajuyc.
19. 3ajan TpeyronphidK B TPEXMEPHOM MPOCTPAHCTBE B BHIE MAaTPUIIbI KOOPAUHAT €ro BepiuH. Kakum 06-
pasom B cucreMe MATLAB M0OXHO NOTy4HTh MaTpU4HOE ypaBHEHHE IUIOCKOCTH, MPOXOASLIEH Yepes 3a-
JIaHHBIC BEPIIMHEBI?
20. 3amaHo TpH TPEYTOJNILHUKA B TPEXMEPHOM IPOCTPAHCTBE B BHIE TPEX MATPHI[ KOOPAMHAT HX BEPLIUH.
Kaxum obpasom B cucreme MATLAB MOXHO MOJIy4HTh MAaTPUYHOE YPaBHEHHE IIE€PECEYEHHs ILIOCKOCTEI,
NPOXOASAIIMX Yepe3 3aaHHbIC BEPLIHHBI?
21. 3ajaH TpeyroJIbHUK B TPEXMEPHOM MPOCTPAHCTBE B BHJE MATPHUIbI KOOPAMHAT €ro BEpIUMH. 3ajaHa
TaK)Xe IpsAMasi B BUJIE MaTpUIbl KOOpAMHAT ABYX €& Touek. Kakum obpasom B cucteme MATLAB moxHO
NOJIyYHTh MATPUYHOE YPABHEHUE NEPECEYECHUS IPSIMOM U IUNIOCKOCTH?
22. Terpasap 3amaH marpuued koopauHar ero BepuuH. Kak cpencrBamu MATLAB omnpeznenuts 00bEM
Terpasapa?
23. 3anaH TpeyrojbHHK B TPEXMEPHOM IPOCTPAHCTBE B BHJE MATPHUIIBI KOOPAMHAT €ro BEpIUHH. 3ajaHa
TaK)Xe TOYKa B IPOCTPAHCTBE B BHAe cronbna koopauHar. Kak cpeacrBamu MATLAB onpenenuts pac-
CTOSIHHE OT 3a/IaHHOM TOYKH /10 IJIOCKOCTH, IPOXOAAILIEH Yepe3 BEpIIMHBI 3aJaHHOTO TPEYroJIbHUKA?
24. Ha miocKoCTH 3a1aHbl IB€ TOYKM B BHJI€ MATPHIBI HX KOOPJHMHAT. 3ajjaHa TaKKe JUTMHA G0NMbIIoi momy-
ocu. Kak cpencrsamy MATLAB nony4uTs napameTpiyueckue ypaBHEHHUS JUIMIICA, U1 KOTOPOTO 3aJaHHbIe
TOYKH ABIISIIOTCS (hOoKycaMu?
25. Ha nmyiocKocTH 3aJjaHbl [IB€ TOUKH B BH/IE MaTPHLBI KX KOOPAMHAT. 3a/laHa TaKxkKe JUIMHA JeHCTBUTENb-
Hoi nonyocu. Kak cpencrBamu MATLAB nosnyuuts napameTpuyeckie ypaBHEHHs THIEpOOIIbI, U KOTO-
POro 3aJlaHHbIe TOYKH ABJISIOTCS poKycaMu?
26. Ha mockocTH 3a/laHbl JIB€ TOYKH B BHJIe MaTpPHIBI HX KoopAWHAT. Bropas Todka — ¢okyc napaboJbl.
IlepBas — Touka aupexTpuchl, 6nmxkaiimas k goxycy. Kak cpencreamu MATLAB nonyunts ypaBHeHue na-
pabouisl B mapameTpudeckoit popme?

Cemectp 2. KontponsHsie Bonpocs! mo CPC.
. @yHKIHUS BBIIEJICHHS YHUKAJIBHBIX 3JIEMEHTOB U3 MaccuBa (mpeobpa3oBaHHe MAacCHBa B KMHOXECTBOY).
. @yHkuus, Gpopmupyomas o0beJHHEHHE KMHOXKECTBY.
. @yHkuus, GopMHpYIOIIas IEPECEYCHUE KMHOKECTBY.
. @yHKIHUs, IPOBEPSIONIasl IPUHAUIE)KHOCTD JIEMEHTOB «MHOXECTBY).
. OyHKIHS, IPOBEPSIOIasl yIOPSAOYSHHOCTh MAacCcHBa (Kak Ha BhIXOE (yHKLHUH SOrt).
. @yHknus, GopMHUpyIOmas pa3HOCTh ABYX «MHOXECTBY.
. @yHKnus, GopMHUpPYIOIIAs «MCKITIOYAIOIIEe HIIN» JIBYX «MHOXKECTBY.
. IToka>xuTe TEXHOJ.,THIO BEIYUCIICHHS HyJEH TPOOHO- pallHOHATBHOH (QYHKIHH.
. IToka)XuTe TEXHOJIOTHIO BBIYUCIICHHS IIOJIIOCOB APOOHO- pallHOHAIBLHOH QYHKIMH.
10. IToka)kxnTe TEXHOJIOTHIO BBIYUCIIEHHS BBIYETOB BOKPYT IOJIIOCOB APOOHO- paliMOHATBbHON (QyHKIHH.
11. TTokaxuTe TEXHOJOTHIO IMPOBEPKH YIOPAAOYEHHOr0 OPHEHTHPOBAHHOTO rpada Ha CBA3HOCTH (Onpeje-
JIEHHE YUCIIa OHOCBA3HBIX NOATpadoB).
12. IToxaXxuTe TEXHOJIOTHIO BBIICJICHHS IEPEeBa M3 CBSI3HOTO YIIOPSI0OUYEHHOI0 OPHEHTHPOBAHHOIO rpada.
13. TlokaxxuTe TEXHOJIOTHIO BBIIEJICHHS JOMOJHEHHUS AePEBa U3 CBA3HOIO YIOPAJA0YEHHOIO0 OPHEHTHPOBAH-
Horo rpada.
14. ITokaxuTe TEXHOJIOTHIO NMpeoOpa3oBaHUsi MATPHUIIbl Y3JIOBBIX COECIMHEHHH CBS3HOIO YIOPSJIOYEHHOIO
OPHEHTHPOBAHHOIO rpada B MaTPUILy TJIABHBIX CEYEHUH H MATpPHILy IJIaBHBIX KOHTYPOB.
15. ITokaxxuTe TEXHOJIOTHIO TPOBEPKH, ABJISETCS JIH oArpad AepeBoM.
16. ITokaxXuTe TEXHOJIOTHIO IIPOBEPKH, ABJSIETCS JIK oArpad cedeHHeMm.
17. IToxaxXxuTe TEXHOJIOTHIO IPOBEPKH, ABJIAETCS JIM MOArpad KOHTYPOM.

V0NN A WN -



: 6.2. Bonpocel (3a1a4H) K 9K3aMeHY

Cemectp 1

1. Kparkas xapakTepucTHKa ONEepaliOHHBIX CHCTEM M CHCTEMHO-HE3aBUCHMBIX IIPOrPamMM.

2. Kparkas XapakTepHCTHKa NPHKJIAJHOIO IPOrPaMMHOr0 obeciedeH s, KpoMe MaTeMaTHYECKOTO.

3. Kparkas XapakTepuCTHKAa MaTeMaTH4ECKOr0 POrpaMMHOTr0 00eCIIeYeHHUS.

4. Kpatkas XapakTepHCTHKa MacCHBOB, MOJIEPXXHBAEMBIX S3BIKAMH IPOrPAaMMHpPOBAaHHMs M MaTeMarhye-
ckuM I10.

5. Onepanmonnas cpena MATLAB.

6. Tune! nanHeIX B cucreme MATLAB.

7. CHHTaKCHC YHCIIOBBIX KOHCTAaHT. CHHTAKCHC KOHCTAHT THIA char. UneHTH()HUKATOPbI IIEpEMEHHBIX.

8. Cunrakcuc BoipaxkeHHH. O603HaYeHHs ONepaLyii i UX Ha3HAYCHHE.

9. Ilpuopurets! onepanuii B cucreme MATLAB.

10. Oneparop npucBauBanus u ero ocobas ¢opma — Bbei30B (pyHKIMH. DyHKIHOHATIBHAS W KOMaHIHAs
(¢ opMBbI BbI30Ba (QyHKIIHIA.

11. YcnoBHsli oneparop. Oneparop nepekItoYeHus.

12. Oneparophl LUKJA ¢ ONpPEACIEHHBIM H HEONpENEIEHHBIM YHCIIOM NOBTOpeHHi. OnepaTops! NpHHY/IH-
TEJILHOIO 3aBEPLICHHUS 1lIara [HKJIa ¥ Bcero nukia. Oneparop BO3BpaTa B BHI3BIBAIOLIYIO IIPOrpamMMy.

13. CnennansHble CHMBOIIBI B 3bIke porpamMmupoBanust MATLAB.

14. ®opmupoBaHHE OZHOMEPHBIX U JIBYMEPHBIX YHCIIOBBIX MACCHBOB C MMOMOIIBIO KBAIPaTHBIX CKOOOK.

15. ®opmupoBaHHE OZTHOMEPHBIX U IBYMEPHBIX MACCHBOB SY€€K C IOMOLIBIO (PUIYPHBIX CKOOOK.

16. UniekcupoBaHue 3JIEMEHTOB MacCHBa, X BhljiejieHHEe. Boiienenue 6;10k0B U3 Marpuil. ['opu3oHTaIbHAS
¥ BepTHKaJIbHAs CKJICHKH OJIOKOB MaTpHIL.

17. UnpekcupoBaHue ssYeeK B MacCHBE sSY€eK, UX BblAelleHHe. Brinenenne 6JI0KOB U3 MacCHBOB siueek. 1'o-
PH30HTaJIbHAsl M BEPTHKAIbHAS CKJICHKH MacCHBOB SiYEEK.

18. Texnonorus pazpaborku m-haitnos (script).

19. ®ynkiu npeobpa3oBaHus THIIOB JaHHBIX.

20. ®ynxuuu GopMaTHOTO BHIBOAA B KOMAHIHOE OKHO.

21. ®ynkuuu, Bo3Bpamarmmue 6a3oByro HHGOpMAIHIO O MACCHBAX.

22. OyHKIMH, BO3BPALIAIOIIKE 3JIEMEHTapHbIE MAaTPUIBl © MACCHUBBI.

23. ®ynkuuu cast, cross, cumprod, cumsum, dot, idivide, kroon, prod, sum, tril, triu.

24. OyHKIMH MAHUIT JISLIUA MaCCHBAMH.

25. ®ynkuuu cond, condeig, det, norm, normest, rank, rcond, trace.

26. OyHKUMH PEIICHHS CUCTEM JIMHEHHBIX anredpanyeckuX ypaBHEHH.

27. ®yHKIMH, BO3BpAINAOIIXE MATPUYHbIE SKCIIOHEHTY, JJOrapu(M U KBaZpaTHbIA KOPEHb.

28. MyHKIMH DIEMEHTAapHOM MaTeMaTHKH, BO3BpALIAlOIIXe TPUTOHOMETPUYECKHE M TUIepOoIMYecKue
byHKUIHY.

29. OYHKIMH dJIEMEHTAPHON MaTeMaTHKH, BO3BPAILAIOLIHE SKCIIOHEHTBI, JIOrapi(Mbl H KOPHH.

30. ®yHKIHH, BEINOJHAIOMIKE dJIEMEHTapHbIE ONepaliy HaJl KOMIUIEKCHBIMH YHMCJIaMH.

31. OyHKUMH OKPYTJICHHS 0 LEIbIX 3HAUYCHUH U BBIYUCICHUS OCTATKOB OT JICJICHHS.

32. OyHKUHH «JUCKPETHONH MaTEeMaTHKHY.

33. ®yHk1uH paboThI ¢ MOJIMHOMAMH.

34. Oyukiuu npeobpa3oBaHUs KOOPAMUHAT.

35. @yHKIUH, BO3BPALIAIOLIHE «MATEMATHYECKHE KOHCTAHThI» JUIS YHCIIOBBIX THIIOB JaHHBIX.

36. Oynkuuu max, mean, median, min, std, var.

37. ®ynkuuu interpl, polyfit, polyval, polyvalm.

38. ®ynxuuu diff, polyint, polyder.

39. ®ynkuuu npeobpa30BaHus YUCIOBBIX TUIIOB JAHHBIX.

40. dyuxuuyu npeodpa3oBaHus CTPOK CHMBOJIOB (char) B yncnia 1 Ha0OOPOT.

41. ®ynkuuu Ui paboThl CO CTPOKAMH CHMBOJIOB.

42. OyHxiuu OUTOBBIX ONEPALIHH.

43. OyHKIMH JJOTHYECKHX OlEepaIvi.

44, OyHKIMK OIEpaLHii Hajl MHOXKeCTBaMH (00beIMHEHHE, TIEpECEYEHHE U JIP. ).

45. ®ynknuu paboTEI ¢ JaTOM U BpEMEHeM («I10 YacaM» H MPOLECCOPHBIM).



46. Co3panue, peJakTUPOBaHHE U BHIOJTHEHHE (hailJIoB BEIMACIUTENBHBIX CLEHApHEB (script m-(aiinos) B
cucreme MATLAB. CnipaBouHbie # BHYTpeHHHE KOMMEHTAPHH B m-(aiiax.

47. Criocobbl BBOJIa HCXOIHBIX JJAHHBIX «C KJIABHATYPBI» IS paGOTHI BEIYMCIIHTENBHEIX CLIEHAPHEB.

48. CpezicTa BBOJIa JaHHBIX B pabouyio 00/1aCTh W3 TEKCTOBBIX U «GHHAPHBIX) (haiiyios.

49. Cpexcraa popMaTHOrO BBIBOJA TEKCTOBON HH(pOpMaIuK B KoMaHgHoe 0kHO MATLAB.

50. Cpenctsa GopmaTHOro BBIBOA HHGOPMALUH B TEKCTOBBIE (aiiibl.

51. Co3nanue, peakTHpOBaHHE M BbI30B m-GyHKwmii. JIOKaIbHEIE, IEPCUCTEHTHEIE M IIIOGATLHBIE Tepe-
MeHHbIe. CHHTaKCHC 3aroJioBKa m-(QyHKIIHH.

52. Pabora co cnuckaMi (OPMAIBHBIX BXOAHBIX M BEIXOJHBIX IIAPAMETPOB IIEPEMEHHOM [UIMHEI B TEJIE M-
(YHKIIHH.

53. «BricokoypoBHeBbIe» HyHKIHH nocTpoeHns 2D rpagukoB B BU/E JIMHMIA.

54. «BricokoypoBHEBBIE» QYHKIMHU OCTPOeHUS 2D CTONOIOBBIX JHATPAMM.

55. «BricokoypoBHeBbIe» QyHKIHHU ocTpoeHns 2D rpadukoB B BHAE 001acTeld, 3aKpalleHHBIX [{BETOM.

56. «BpICOKOYPOBHEBBIEY» (DYHKIMH IOCTPOEHHS HANIPABJIEHHBIX («BEKTOPHBIX») 2D rpadukos.

57. «BpicokoypoBHEBBIE» (DYHKIIHH IIOCTPOSHHS paguaibHbiX 2D rpadgukos.

58. «BricokoypoBHEBbIe» QYHKIMH ocTpoeHus 3D rpagukoB B BUIE JIMHUIA.

59. «BpicokoypoBHERbIE» QYHKIUH MOCTpOeHHs 3D ceTOYHBIX rpauKOB M CTOIOLOBBIX AHArPAMM.

60. «BricokoypoBHeBbIe» QyHKIHH nocTpoerus 3D rpagukoB B Buzae oblacTell, 3aKpallleHHBIX [IBETOM, H
KOHCTPYKTHBHBIX OOBEKTOB.

61. «BricokoypoBHeBbIe» GyHKIHH nOCTpoeHHs 3D MOBEPXHOCTHBIX rPagUKOB.

62. «BricokoypoBHEBBIE» (DYHKINH IIOCTPOSHHS HATIPABJICHHBIX («BEKTOPHBIX») 3D rpadukos.

63. «BbicOKOYpOBHEBBIE» (DYHKIMH MOCTPOeHUS 00bEMHBIX 3D rpadukos.

64. JlononauTenbHble QYHKIMK 31eMeHTapHOU rpaduku: hold, title, xlabel, ylabel, xlim, ylim, axis, grid,
box, subplot.

65. ITonsiTue o neckpunTopHO#i rpaduke. OGBEKT root.

66. O6nexT figure.

67. O6BexT axes.

68. O6bexrT line.

69. O6wexT patch.

70. O6bexT surface.

71. ®ynxuunm gef, gea, geo, set, get, findobj, allchild, findall, ishandle.

Cemectp 2

1. Jlansl Be mapsl TOYEK Ha IUIOCKOCTM B BHJE JABYX MaTpHIl MX JAEKApTOBBIX KOOPAMHAT. DTH JaHHEIE
MOXHO CT€HEpHUpPOBATh CiIydaiHbIM 0Opa3oM. OnpeneuTh KOOPAUHATHI TOUKH NEPECeYECHHUs PSIMBIX, IPO-
XOJSIIUX Yepe3 3TH Napbl To4YeK. [IoCcTpOUTE NpsiMbie U TOYKY MepeceyeHus B MoJie axes QUrypsl.

2. JlaHbl TpU TPOMKH TOYEK B NMPOCTPAHCTBE B BHJIE TPEX MATPHIl HX JAEKApPTOBBIX KOOPAWHAT. DTH JaHHbIE
MOJXHO CreHepHpOBaTh CiIydailHbIM 00pazoM. OnpeaennTs KOOPAHMHATHI TOYKH NEPECeUeHHs IIOCKOCTEeH,
NPOXOASAIIUX Yepe3 ITH TPOUKH ToueK. [I0OCTPOUTE TPEYroJIbHUKH U TOYKY NepeceueHus IIOCKOCTEH B 1oJie
axes (urypsi.

3. CdopmupoBath cirydyaitHbIM 00pa3oM JIBe MaTpUlbl pazMepa (3,3), KaxIbli 3JEMEHT KOTOPHIX paBHOBE-
POSATHO NMPHHUMAET LieJioe 3HaYeHue B npenenax or -10 go +10. OgHy u3 HUX 3amucaTh B NEPEMEHHYIO C
HMEHEM A, JIpyrylo — B IIepeMeHHYI0 ¢ uMeHeM B. Onpeznenuts Takyio Matpuny X, Ui KOTOPO# cripaBe-
JMBO paBeHCTBO A-X=B, Taxxe Marpuiy X1, yI0BIETBOPSIOUIYIO ypaBHEeHUIO X1 -A=B.

4. ChopmupoBath ciaydaitHeIM 00pa3zom maTpuiy pasMepa (3,3), KaXAblil JIEMEHT KOTOPOH HaXOIHTCS B
npezenax ot -100 go 100 ¢ paBHOMEpHO# IIOTHOCTHIO pacnpeneneHus. OKpYIriIUTh 3JIEMEHTHI I0JTy4YEeHHOR
MaTpHIbl CTaHJapTHBIM 00pa3oM [0 AeCATHIX AOJICH, 3anmucaTh B nepeMeHHyto A. Haiitn co6c*rsermme 3Ha-
YeHHs, YUCIIO 00YCIICBICHHOCTH H OnpeNeNuTes nonyqeﬂuon Matpuis. Berancauts Matpuny A’ 1 nmoka-
3aTh, YTO MAaTPUYHBIC IIPOU3BEICHUS A" Au A-A™" — euanunble MaTpuIE! pasmepa (3,3).

5. ChopmupoBats ciydaifHeiM 0Opa3om MaTpuily pasmepa (2,2), KaxIbli 3JIEMEHT KOTOPOH — CiIy4daiHas
BEJIMYMHA C HOPMAJIbHBIM 3aKOHOM pacIpe/esieHus, MaTeMaTHIeCKHM oxxuanueM 0 ¥ cpeaHeKkBaapaTuye-
CKHUM OTKJIOHEHHeM 5. OKpYIJIMTH 3JIEMEHTHI 1iOJly4eHHON MAaTpHIBI CTaHIApPTHBIM 00pa3soM JI0 JIECATHIX
noJiel, 3anucaTth B NepeMeHHYI0 A. Pa3sMHOXHTH NMOJIyYEHHYIO MaTpHUIly TPOEKPATHO B IOPH30HTAIbLHOM
HaNpaBJICHUH M YEPHIPEXKPATHO B BEPTHKAJIBHOM HANpaBJeHHH. BBUMCINTEL ompejenwrens 6io0ka, co-
CTOSIIErO U3 MEPBBIX IIECTH CTPOK MOTy4eHHOM MaTpulibl. OOBACHUTE MOJyYEHHBIH pe3yJIbTaT.



6. ChopmupoBaTh CirydaifiHbIM 06pa3soM HYeTHIPEXIIEMEHTHBIN CTOJIOEL, KAXKIBIH JIEMEHT KOTOPOro — CIIy-
YaiiHas BEIMYMHA C HOPMAIBHBIM 3aKOHOM pacIpe/ie/ieHHs, MaTeMaTH4ecKuM oxuaanueM 0 U cpeHeKBal-
paTH4YeCKHM OTKJIOHeHHeM 5. Ctonben 3amucaTh B mepeMeHHyIo b. Berunciuts MaTpumy b'b', paccuuTaTh
e€ onpeenuTenb U O0BACHUTE NOTyYEeHHbINH pe3yJIbTar.

7. CopmupoBaTh CITy4aifHBIM 00pa3oM YETBIPEXIIEMEHTHBIN CTOJIOEN, KaK/IBIHA 3JIEMEHT KOTOPOro — CIIy-
YaiHas BEIMYMHA C HOPMAILHBIM 3aKOHOM pacIpe/ie/ieH s, MaTeMaTH4eCKuM OxuaanueM 0 U cpeHeKBal-
PaTHYCCKAM OTKJIOHCHHEM 1. 5 Cronben 3anucarh B IEpeMEHHYIO b. BRIUHCINTD 103/1EMEHTHO rHNep6oIIU-
YECKHH TaHTeHC ManPIIIbI b'b", paccumrats onpexemTess NOJYYEHHON MaTpullbl, COOCTBEHHBIE 3HAYCHHUS
U 4HCIIO0 00YCIIOBJIEHHOCTH. Bbrtmcnmb Marpuily, o0paTHyio, noxy4eHHOH. OLUEHUTh TOYHOCTH BBIYUCIIE-
HHUSI.

8. Chopmuposarts ciyyaifHbM 06pa3oM TpH BEKTOpa B TPEXMEPHOM NPOCTPAHCTBE B BHIE TPEX OTHOMEp-
HBIX MaCCHBOB JCKapTOBBIX KOOpAXWHAT. KoOpMHATE! MX JODKHBI IPHHAMATH 3HAYEHHs B HANa3oHe oT -1
no 1 ¢ paBHOMEPHO#H IUIOTHOCTBIO pacnpezeneHus. Boraucauts ux cymmy. M306pasuts 3Ty onepanuio B
¢urype MATLAB no npaBuity «<MHOrOYroJbHHKa». BEIMHCIHTE CKaISPHBIE IIPOM3BENCHUS Map 3THX BEK-
TOPOB. BBIMUCIIUTE BEKTOPHbIE IPOU3BEACHHUS Nap 3THX BEKTOPOB. OTIOXKHTEH 3TH BEKTOPHBIE 3HAYEHHs HA
rpaduke oT 06mMHUX TOYEK BEKTOPOB-COMHOXKHTENEH. BBIMHCIUTL CMEIIAHHOE TPOM3BEICHHE TPEX 3a/aH-
HBIX BEKTOPOB.

9. Jlanbl Tpu TOYKM B NPOCTPAHCTBE, 3aJaHHBIC MAaTPHIEH AEKAPTOBBIX KOOpAMHAT. J[aHa TOYKa B NpoO-
CTPAHCTBE B BUJIE CTOJIONA EKAPTOBBIX KOOPAMHAT. DTH JaHHbIE MOXKHO CTEHEPHPOBATH CIIy4ailHbIM 0Opa-
30oM. OnpenenuTs paccTosiHEE MEXIy 3TOH OTHENBHOM TOYKOM M ILIOCKOCTHIO, IIPOXOJsIIEH yepes 3a1aH-
HYyI0 TpoiKy To4eK. B mone axes ¢purypst MATLAB u300pa3uth 3ailaHHyI0 TPOUWKY B BHJIE TPEYrOJIbHHKA,
3aJJaHHYIO TOYKY M NEPIEHIUKYJISP, ONYIIEHHBINH 3 He€ Ha 3aJJaHHYIO TIOCKOCTb.

10. JlaHb! TpH TOYKH Ha IUIOCKOCTH, 3aJaHHBIE MATPHUIIEH AEKAPTOBBIX KOOPAMHAT. DTH JAaHHBIE MOXHO Cre-
HEPUPOBATh ClIydaHbIM 0Opa3om. OnpenenuTs IIOLIAs TPEYroJbHUKA, BEPUIMHAMHE KOTOPOrO SBJISIOTCS
3aJlaHHbIE TOYKH, UIMHBI BHICOT. [IOCTPOMTH 3aqaHHBIH TPEYrOJILHHK M BBICOTHI B IOJ€ axes (PUIrypsI
MATLAB.

11. Jlanel 4 TOUKH B IPOCTPAHCTBE, 3aJaHHBIE MaTPHIIEH 1E€KApPTOBBIX KOOPAMHAT. DTH JaHHBIE MOXKHO CTe-
HEPHPOBATh CIIy4alHBIM 00pa3oM. DTH 4 TOUKH SABJISIOTCS BepHIMHAMHU TeTpaszapa. Onpenenuts 06bEM TeT-
paszipa. OnpeenuTh IJIMHY BBICOTHI, COEIHHAIOLIEH YeTBEPTYIO BEPIINHY C IPOTHBOJEXKaIeH rpanbio. [To-
CTPOMTB TE€TPad/p U BBICOTY B nojie axes purypst MATLAB.

12. Jlaubl 3 TOYKHM B MPOCTPAaHCTBE (BEPLIMHBI TPEYrOJbHUKA), 3aJaHHbIC MaTPUIIEH NEKapTOBBIX KOOPAH-
HaT. OTH JJaHHbIE MOXKHO CT€HEpHpOBaTh CIy4aiHbIM 00pa3oM. DTH 3 TOYKH SABIIAIOTCS BEpPIIMHAMH Tpe-
yrospHuKa. OnpenenuTs BEKTOp IUIOLIaJH 3TOr0 TPEyroJbHHKA M caMmy IUomans. B mone axes ¢urypsr
MATLAB nocTpouTh 3aJaHHBIH TPEYTOJIBHUK H BEKTOP, KOJUTHHEAPHBIH BEKTOPY €ro IUIOLIaH, HMEIOIIHit
JUIHHY, PaBHYIO MHHHMaJIbHOH CTOPOHE TPEYTOJIbHUKA. DTOT BEKTOP OTJIOKHTH OT TOYKH NEPECEUCHHS Me-
IHaH.

13. JlaHBI TpH TOYKH Ha IUIOCKOCTH, 3aJjaHHbIe MAaTPHIEH IeKapTOBBIX KOOPAHUHAT. DTH JaHHBIE MOXHO Cre-
HEpHPOBATh ClIy4aHbIM 00pa3oM. [IocTpouTh ONMUCaHHYIO OKPY)KHOCTH TPEYroJIbHHKA, BEPIIMHAMH KOTO-
pOro SBJISIOTCA 3aJjakHbIe TOYKH, BEIYUCIIUTD JUIWHBI BHICOT.

14. Jlanb! TpH TOYKH HA IIOCKOCTH, 3aJJaHHbIC MaTPHIIEH 1eKapTOBBIX KOOPAMHAT. DTH JaHHBIE MOXHO Cre-
HEepHUpOBaTh ClIy4aHbIM 00pa3oM. [IoCTpOUTh BIHCAHHYIO OKPYXXHOCTh TPEYrOJIbHHKA, BEPIIHHAMH KOTO-
POro SBISIOTCS 3a/JaHHBIE TOYKH, BBIYUCIIUTH JUIMHBI BBICOT.

15. JlaHbl TpH TOYKH Ha IUIOCKOCTH, 3a/laHHbIe MaTpPHIEH JAeKapTOBBIX KOOpAHHAT. J[aHa TOYKa Ha IJIOCKO-
CTH B BHJIEe CTOJIOLA JEKapTOBBIX KOOPAMHAT. J[aH yroy moBOpoTa TPEYroJbHHKA OTHOCHTENIBHO 3aJaHHOM
OTZEJNBbHON TOYKH. DTH JIaHHbIE MOXKHO CTEHEpUpPOBATh CiIydaiHbIM 00pa3oM. BEIOJHHUTE MMOBOPOT 3a/1aH-
HOTO TPEYroJbHHKA OTHOCHTEJIBHO 3a/laHHOM TOYKH Ha 3aJIaHHBIA yroJl IPOTUB 4acoBoi cTpenku. ITocTpo-
uTh B noJie axes purypst MATLAB 3aanHblif U NOJTy4YeHHBIH TPEYrOJbHUKH, @ TAKXKe LEHTP IMOBOPOTA.

16. JlaHbl KOOpAMHATHI LIEHTPA SJUIAIICA Ha IUIOCKOCTH B BHJIE CTOJIONA IEKapTOBBIX KOOpAUHAT. Jlans! K-
HBI €ro mnoyyocei. Jlan yroj noBopoTta nepBoi NOJTYOCH OTHOCHTEJIbHO TOPH30HTAIBHOM OCH CHCTEMBI KO-
OpAMHAT. DTH JAHHBIE MOXXHO CreHEpHpoBaTh Ciy4aiHeM oOpazom. ITocTpouTs B moje axes (HUIryphl
MATLAB 3aanHblii 3JUIMIC, HCIOJNB3Ys €ro0 YpaBHEHHUs B mapameTpuyeckoil ¢popme. Hapucosath ocu 3i1-
JIMIICa U €ro (POKYCHI.

17. Jlansl KOOpAMHATHI LIEHTpPA rUNepOobl HA IUIOCKOCTH B BHJE CTONOIA JIEKapTOBBIX KOOpAMHAT. JlaHbI
JUTHHBI €T0 IOJIyoceii: nepBas — JeiCTBUTEIbHAsA, BTOpas MHMMas. Jlad yroJi oBOpoTa nepBoi MOIyoCH OT-
HOCHMTE/IBHO TOPH30HTAIBHOM OCH CHCTEMBI KOOPJMHAT. DTH JaHHBIE MOXHO CrE€HEPUPOBATH CIlyYaiHbIM



obpasom. [TocTpouts B nose axes ¢purypst MATLAB 3anannyio runep0oity, HCIIONIB3Ys €€ ypaBHEHHS B Ma-
pametprdeckoit popme. Haprcoarh ocu runep6oIis u e€ GoKychL.

18. JlaHbI TpH TOYKH Ha IUIOCKOCTH B BH/IE MAaTpPHIBI ACKapPTOBBIX KOOPIMHAT. JTH JAHHBIE MOXHO CreHe-
pHpoBaTh Ciy4aiiHeIM 06pazoM. Yepes nepBbie JABe TOUKH NPOXOAUT AUpeKTpHca napaboibl. TpeTbsa Touka
— ¢oxyc napaGonsl. [Toctpouts B none axes gurypst MATLAB 3ajannyio napaGoiy, HCIIONB3ys €€ ypaB-
HEHHs B apameTpudeckoit popme. Hapucosarts ock napabosl u eé dokyc.

3anaya 19. Kpusas BToporo nopsijaka 3azana o0I#uM ypaBHEHHEM
A-x*+B-x-y+C-;*+D-x+E-y+F=0.

Kosddunuentrl 4, B, C, D, E, F 3anansl ciy4aiiHbiM 06pasoM B auanaszone ot -10 xo 10 ¢ paBHoMepHO#
IUIOTHOCTBIO pacnpejenenus. OnpenennTs HEHTp, HalpaBlIeHUe oceil, oayocH (B ciaydae napabosst — ¢o-
KyCHOE pacCTOsiHHE).

20. Tana matpuna pasmepa (3,3). E€ MoxHO creHepupoBaTh Cily4aiiHbiM 00pa3oM. J[aH OJIMHOM YETBEPTO-
ro mopsaka. MaccuB ero xo3(QuIMEHTOB MOXHO chHOpMHPOBaTh Ciy4ailHBIM oOpa3oM. Hanucate m-
(GyHKIHIO, KOTOpAsk MPHMEHSIET 3TOT NOJIMHOM K 3aJaHHON MaTPHIIE B MATPUYHOM H B IOWIEHHOM CMBICIIE H
3aIMCBIBAET I10JIyYEHHbIE MATPUYHBIC 3HAYEHHS B JIBa BHIXOHBIX ITapaMeTpa m-()yHKIHH.

21. lano n matpui pasmepa (3,3). Ix MOXHO chopMUpOBaTh CilydaiiHeIM 00pa3oM. YIIOXKHTh UX B TPEX-
MEPHBIN MacCHB.

22. JlaHo n MaTpHIl pa3HOro pa3Mepa. X MOXHO c(OpMHpPOBATH ClIydaiHBIM 00pa3oM. YJIOKHTh HX B OJ-
HOMEPHBINA MAacCUB SYEEK.

23. JlaHbl ABEe MaTPHIBI IPOM3BOJILHOTO pa3Mepa. X MOKHO copMHpOBaTh CiydaiHeiM o6pazoM. Hamu-
caTh m-()yHKIMIO, KOTOpas BEIYUCIISET W BO3BpALIAET BHEIIHEE NPOM3BEACHHUE 3aJaHHBIX MATPHUIl B BHJE
YeTHIPEXMEPHOI'O MaCCHBa.

24. Jlan 0THOMEPHBI! MacCHB, 3aJaHHBIH ONEPaTOPOM:

x=linspace(0.5,4.5,513);

BeraucauTe ramMMa- GyHKIMIO JUIs 3JIEMEHTOB 3TOro Maccusa. IlocTpouts rpaduk 3ol GyHKIuH. DKcie-
PHMEHTAIBHBIM ITyTEM yOenuThes, uto  ramma(x)=ramma(x-1)*(x-1).

25. CpencrBamu MATLAB wuccrnenoBare Ha EenpepblBHOCTh QyHKIHIO y(X)=sign(x)*sqrt(abs(x)) u mno-
CTPOUTH €€ rpaduk.

26. Cpencramu MATLAB HCCIIeI0BaTh Ha HETPEPLIBHOCTH byHKIHIO
y(x)=x"3*(abs(x)<=1)+sign(x)*(abs(x)>1) u nocTpouts €& rpapux.

27. CpencrtBaMu CHMBOJIHYECKON MaTeMaTHKH IIOCTPOUTH B O/IHO#M ¢urype nse ¢purypsl Jlnccaxy, 3anan-
HBIe napaMeTpuyecku: 1) x=sin(2*t), y=sin(t);

2) x=cos(3*t), y=sin(t).

28. CpexcTBaMH CHMBOJIMYECKON MaTeMaTHKU TIOCTPOUTH KPUBYIO X=sign(cos(t)), y=sign(sin(t)).

29. CpencreaMu CUMBOJIMYECKOW MaT€MAaTHKU MOCTPOUTH CIHPAb C PABHOMEPHBIM POCTOM paJHalbHOMH
KOOPJMHATHL.

30. Ananutuyecku npomuddepenuupoBary GyHkumio y(x)=x"3*(abs(x)<=1)+x*(abs(x)>1). IloctponTts
rpaduK IPOU3BOIHOM.

31. Anamutuvecku iipoaupdeperimpoBath GyHkmo y(x)=sign(x)*sqrt(abs(x)) u mocTpoHTh rpadHk €€
[IPOU3BOJIHOM.

32. AHAIMTHYECKH ONPEEUTh MepBoobpasHyto GyHKuuH y(X)=sign(cos(x)), paBHyIO HyJIO B To4ke X=0.
[TocTpouTs rpaduk nepBoodpa3HoOii.

33. AHaIMTHYECKH ONPEAENUTh nepBoobpasnyio Gpynkuuu y(x)=sign(x)*exp(abs(x)), paBHyI0 HyJIO B TOYKE
x=0. [TocTpouts rpaduk neppoodpasHoii.

34. AHATMUTHYECKH PELIMTH JIMHEHHOE OHOPOHOE AU PepeHInaIbHOE yPaBHEHHE IIATOrO MOPsaKa ¢ I10-
CTOSIHHBIMH KO3((HIHEHTaMH, KOTOphIE HYXHO 3aJaTh ClydailHeIM oOpa3oM B auamnazone ot 0 no 10 ¢
PaBHOMEPHO# IUIOTHOCTBIO pacipeieseHHs.

35. Cpencteamu MATLAB wuccnenoBarh Ha HeNpepbBHOCTH QyHKUMIO y(X)=sign(x)*abs(x)"0.25 u mo-
CTPOHTH €€ rpaduk.

36. CpencrBamu MATLAB HCCJIEZIOBATh Ha HENpPEephIBHOCTH dyHK1IHIO
y(x)=x"4*(abs(x)<=1)+abs(x)*(abs(x)>1) u nocTpouts €€ rpapux.

37. CpencTsaMd CHMBOJMYECKOM MAaTEMAaTHKH IOCTPOMTH CIHpalb C POCTOM paJHabHOH KOODIUHATEI
IPONOPLHOHAIBHO KBAAPAaTHOMY KOPHIO YIJIOBOi KOOPHHATEI B 110JI€ aXes ¢ AeKapTOBBIMH KOOP/IMHATAMH.



38. CpexcrBamu cHMBOJTHYECKOM MATEMATHKH [OCTPOMTH CEMEHCTBO THIIEPOOI ¢ LIEHTPOM B Hayaje Koop-
nuHart. JlelicTBATEbHAS OCh — X, MHEMas OCb — . ¥ BceX runep6os MEMMas TI0Iyoch b=2. 3HavyeHus [THH
JEACTBUTEJILHOM MOJIyOCH 3aIlCaHbl B MACCUB a=1:6.

39. AnanuTryeckn npomuddepernuposats pynkumo y(X)=x"4*(abs(x)<=1)+sqrt(abs(x))*(abs(x)>1). ITo-
CTPOMTH Ipad)uK MPOU3BOIHOIA.

40. Anamurayecku npoaudepenmmpoBarh QyHKIHIO y(X)=sign(x)*abs(x)"0.25 u mocTpouth rpaduk ed
IIPOU3BOIHOM. .

41. CpexcrBamMu CHMBOJIMYECKOH MaTeMAaTHKH IIOCTPOMTH CIHPATb C POCTOM PalTMATbHOM KOODIHHATHI
NPONOPLHOHATBHO KCTIOHEHTE YIJIOBOH KOOPMHATHI B TI0JIE aX€s ¢ JEKAPTOBBIMU KOOPIMHATAMH.

42. AHaIMTHYECKH ONpENENUTh MepBoobpasHyo GyHkuuu y(X)=sign(sin(x)), paBHyi0 HyO B Touke X=0.
I[TocTponTs rpaduk nepoobpasHoii.

43. AHanuTHYECKH ONpe/EUTh IepBoobpasHyto GyHKuuu y(x)=abs(x)*exp(abs(x)), paBHyI0 HYJIIO B TOUKE
x=0. ITocTpouts rpaduk nepBoobpasHoi.

44. CnyyaitneiM 06pa3oM cOpMHPOBATH MOJMHOM 4 MOPS/KA M MOJMHOM 5 mopsaka. M3 HUX COCTaBHTH
ApOOHO- pavoHANbHYIO (hyHKIHMIO. [IpeacTaBUTh €€ B BUE CyMMBI IPOCTBIX JApOGEi.

45. CnyyaiineiM 06pa3oM chOpMHEPOBATH MOJIMHOM 4 MOps/Ka M TOIMHOM 5 mopsaka. M3 HEX COCTaBHTH
ApobHO- paunoHanbHylo (yHkummuio. CpenctBamu Symbolic Math Toolbox ompenenuts npou3BomHYIO
JApoOHO- palMOHAIBHOM QYHKIIHH.

46. Ciyyaiineiv 06pazoM chopMHPOBATH MONMHOM 4 MOpS/KA U MOJMHOM 5 nopszaka. M3 HAX cocTaBHTh
npo6HO- panMoHaNbHYI0 GyHKIHIO. [IpeacTaBuTh €€ B BUE CyMMBI MPOCTHIX Apobeii. OnpeaenuTs neppo-
o0pazHyIo IpoOHO- palHOHATBHOM (YHKIHH.

47. CnyyaiiabeiM 06pa3oM cOpMHPOBATH MOJMHOM 4 MOpSAKA M IOJHHOM 5 mopsjaka. V3 HUX COCTaBHTH
ApoGHO- pairoHanbHylo ¢yHkumio. Cpencrsamu Symbolic Math Toolbox onpezaenuts o6parHoe npeobpa-
3oBanue Jlamiaca 1po6HO- palHOHATEHON QYHKIIUH.

48. CiyyaiineiM 06pa3oM chopMHpoBaTh rpad 3/1eKTpHYECKOM e B BUAE Nap y3JoB. [IpoBeputs moiy-
YeHHBIH rpad Ha CBA3HOCTh. ECIIM OH CBSI3HBINM, TO BBIIEIUTH B HEM JIEPEBO U €0 JONOJHEHHE CPEICTBAMHM
aapa MATLAB.

®DOHJ1 OLIEHOYHBIX CpEACTB Ul NIPOBEACHUS aTTECTAllUd YPOBHS C(bOpMPIpOBaHHOCTPl KOMITETeHIIN I
06yqajonmxcx 10 MUCHHUIIJIMHE Oq)OpMJIﬂCTCﬂ OTJICJIBHBIM JIOKYMCHTOM.

7. YYEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHUATITIMHBI
7.1. KaurooGecne4eHHOCTD
HaumMeHoBaHuUe JIUTEpATYpbl: aBTOP, Ion u3nanus KHUI'OOBECITEYEHHOCTDb
B s s e KonuuecTBo 3K3eMIUIspoB u3- Hanwuuwue B 21eKTpOHHOM 61O-
80 naHuii B 6ubnuorexe Bal'V B muoreke Bal'V
cootBetcTBUM ¢ PI'OC BO
1 2 3 4
OcHOBHas JuTepaTypa
1. MATLAB. Teopus u npakTHka. 5- 2017 http://www.studentlibrary.ru/bo
e u3n. / Ilep. ¢ aurn. Cmonexues H. ok/ISBN9785970601839.html
K. - M.: IMK TIlIpecc, 2017.-416 c.:
wi. - ISBN 978-5-97060-183-9.
2. IIpakTHyecKas JIeKTPOTEXHHKa: 2014 http://www.studentlibrary.ru/bo
OCHOBBI JIEKTPOTEXHUKH C HCTIONb- ok/ISBN9785261009702.html
3oBanneM MATLAB/Simulink:
yueOHoe nocobue / B.M. Psabenbkuii,
JI.B. Conob6yro, A.H. Yepesko, E.B.
JlumoHHMKOBa; noa pea. npod. B.M.
Pa6enbkoro; Ces. (Apktud.) denep.
yH-T. - Apxanrensck: CADY um.
M.B. JlomoHocoBa, 2014. - 413 c.:
w1 - ISBN 978-5-261-00970-2.
3. UHTepakTuBHbIe cucTeMsl Scilab, 2014 http://www.studentlibrary.ru/bo
Matlab, Mathcad: yue6Hoe nocoGue/ ok/ISBN9785788217154.html
U. E. Inemunckas [u ap.]; M-Bo 06-




pa3. u Hayku Poccuu, KasaH. Haul.
HCCJIE/l. TEXHOJ. YH-T. — Ka3aHb:
U3p-so KHUTY, 2014. - 195 ¢. —
ISBN 978-5-7882-1715-4.

1 2 3 4
JlononHuTeNbHas IMTepaTypa
1. JIuneiinas anreGpa U aHanUTHYE- 2015 http://www.studentlibrary.ru/bo

CKast reoMeTpus [DneKTpoHHBIH pe-
cypc]: yuebuux/ B.A. WUnbun, .1,
Kum. — M.: IIpocnex, 2015. - 400 c.
— ISBN 978-5-392-16339-7.

ok/ISBN9785392163397.html

2. l'anymkun H.E., BeicokoypoBHe- 2011
BBIE METO/IbI MPOrPaMMHpPOBaHHUSL.
SI3bIk mporpamMmupoBanus MatLab:
y4yebnuk. Yacts 1 / Tanywkun H.E. -
Pocros w/]] : U3a-Bo FODY, 2011. -
182 c. - ISBN 978-5-9275-0810-5.

http://www.studentlibrary.ru/bo
ok/ISBN9785927508105.html

3. IIpakTukyM no BeICIIEH MaTeMa- 2012
THKe [DneKTpoHHBIH pecypc]: yueb-
Hoe nmocobue: B 2 4. Y. 1/ JL.K. Tio-
xenkoBa, O.10. lioxxenkosa, [".A.
Muxanus; nep. ¢ ykp. — 2-e u3J.
(31.). — M.: BUHOM. Jla6oparopus
3HaHwmif, 2012. — 448 c.: un. — ISBN
978-5-9963-0756-2.

http://www.studentlibrary.ru/bo
ok/ISBN9785996307562.html

4. TIpakTHKyM 1O BbICILEH MaTeMa- 2012
THKe [DneKTpoHHbIH pecypc]: yueb-
Hoe nocobue: B 2 u. Y. 2 / JLL.U. [Tio-
xeHkoBa, O.10. /lioxeHkosa, I".A.
Muxanus; nep. ¢ ykp. - 2:€ 13,
(3n.). - M.: BUHOM. JlaGoparopus
3HaHui, 2012. - 468 c.: un. - ISBN
978-5-9963-0757-9.

http://www.studentlibrary.ru/bo
ok/ISBN9785996307579.html

7.2. IlepuoanvecKue H3XaHUA

1. XypHnan «BecTHUK KOMIBIOTEPHBIX U HHPOPMAITHOHHBIX TEXHOIOTHIHY.

2. Xypnan «Bectaux PAH».

3. Xypnan «BbrauciuTebHbIe TEXHOJIOTHHY.

4. Xypnan «KBaHTy.

5. Xypnan «Ycrnexu MaTeMaTH4eCKUX HayK».
7.3. UnTepHET-pecypcebl
http://matlab.exponenta.ru/
http://www.chemometrics.ru/materials/textbooks/matlab.htm
http://www.studfiles.ru/preview/3219810/
http://mathmod.asu.edu.ru/images/File/ebooks/matlab.pdf
http://window.edu.ru/resource/087/24087/files/MatLab.pdf

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJIMHBI

Jlns peanusanuy JaHHOM AMCUMIUIMHEI MMEIOTCS CIIEIHAIbHBIE IOMELICHHMs JUIS IMPOBEACHUS
3aHATHH JICKIIMOHHOTO THIIA, 3aHATHHA J1abopaTOpHOro THMa, TPYNNOBBIX H  HHIMBHIYAIbHBIX

KOHC)’JIBT&IIHﬁ, TCKyHIEro KOHTpOJIAI H HpOMC)Ky’I‘O‘-IHOﬁ aTrecTaluuy,

a TaKXe TIIOMCIICHHA JUIA

camocToATeIbHOM paboTsl. JlaGopaTtopHbie paGoThl IPOBOAITCS B KOMnblomepHoMm Kkaacce 519-3.
[TepeueHs HCIIOIB3YEMOTO JTHIIEH3UOHHOTO IPOrPaMMHOI0 0beCIIeYeHUs

1. Microsoft Office
2. MATLAB
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