Munncreperso obpasosanus n naykn Poceniickoii ®enepaunn
®ejepaibHoe rocyapeTBeHHoE G10/UKeTHOE 06pa30BaTENILHOE YUPEKICHHE
BhICIIEr0 oOpazoBaHus
«Baaaumupekuii rocy/iaperBeHHbIH YHUBEPCHTET
umenn Ajuexcanapa Ipuropsesnya n Hukonan I'puropnesnaa CrosieToBbix

(BaIy)

A.A. Iandunos
2016 .

PABOYAS MIPOI'PAMMA JUCIUITIIUHBI

”HCTPYMCHT&JIBHBE CpeicTBa MaTeMaTH4YECKOro nporpaMmMHOro obecrievyeHus B JJIEKTPOTEXHHKE

Hanpasnenne noprorosku: 13.03.02 DiekTposHepreTHKa U 2IEKTPOTEXHAKA
[Ipodune noarorosku: DnekrpocHabkenne
Yposensb Beicniero obpazosanus: GakanaBpuat

®opma obyuenuns: 3aouHas

Cemectp Tpynoémkocts, | Jlekumii, | IMpaktua. | Jla6. | CPC, | ®opma npome-
3a4. ef1./ 4ac. yac. 3aHATHHA, | pabot, | wac. | KYTOYHOro KOH-
yac. Jac. TpoJis (9K3/3a4€T)
BTOPOii 8/288 6 10 245 Dx3amen (27)
Hroro 8/288 6 10 245 Dk3amen (27)

Bnagumup — 2016



1. HEJIM OCBOEHUS JUCIHUITJIMHBI

Hean ocsoenus jmcnmmuinabl. Hayunts Oyayunx OakaiaBpoB NPHMEHSATH CTAHJAPTHBIC
NaKeThbl MPHKIAAHBIX IPOrPaMM JUIS MATEMAaTHYECKOTO MOJIGIHPOBAHHS IIPOIECCOB H PEKHMOB pa-
00Tbl 0OBEKTOB; HAYYNTH MPOBOJHTH BBIMHCIHTEIIBHBIE IKCIEPHMEHTHI 10 3a/aHHON METOIHKE,
COCTABIISATh OMHCAHHMA IPOBOMMBIX HCC/IEJ0BAHHI C aHATM30M Pe3yJIbTATOB; JaTh BO3MOMKHOCTH
Oyaymmum Gakanaspam OBJAAETh OCHOBAMH MAaTeMAaTHYECKHX M KOMITBIOTEPHBIX TEXHONIOIHl pac-
uéTa MapaMeTpoB 3JIEMEHTOB ODOPYIOBaHHA, a TaKKe PEKUMOB paborhl 00BEKTOB npodeccHo-

HAJLHOH JIeATe/IbHOCTH.

2. MECTO JUCHHUITJIUHBI B CTPYKTYPE OIIOII BO

Jlucumnmnaa «MHCTpYMEHTAbHBIE CPEICTBA MATEMATHYECKOTO TIPOrpaMMHOro obecredye-
HHs B DJIEKTPOTEXHHKE) OTHOCHTCS K 00s3aTe/IbHBIM JMCIMIUIHHAM BApHATHBHOMN 9acTi yuyeGHOTO
maHa akajemudeckoro Oakanaspuara no npodumo «AnexrpocHabxenne» (b1.B.OJ1.1). Conep-
JKaHHE JTHCIHMIUIHHBI HMEET B3aUMOCBSA3b C NMAapa/UIeNIbHO MJIYLIIHMH JUCHMIUIMHAMH «Bhicinas ma-
Tematuka», «®Pusuka», «MuapopMallHOHHBIC TEXHOJIOTHH B MPOEKTHPOBAHHUH HM3JEIHH TEXHHKHY;
ABJISICTCSE OCHOBOM JUISL NOCIEAYIONIEro U3ydeHus JuciHiuinl «O6mas sHepreTuka», «DIeKTpo-
TeXHHYECKOE MarepHaoBe/icHue», «TeopeTHueckue OCHOBBI HNIEKTPOTEXHHUKHY», «DIEKTPOMEXa-
HHKa», «DJIEKTPOMArHUTHAA COBMECTHMOCTE B 3JIEKTPOIHEPreTHKEY, « BIYHCIMTE/IbHBIE METO/IBI B
DICKTPOTEXHHYCCKHX pacuérax», «DYHKIHH KOMIUIEKCHOTO MEPEMEHHOTO B JIEKTPOTEXHHYECKUX
pacuérax», «3a/a4d ONTHMH3ALMH B JIEKTPOIHEPreTHKEY, «YCTOHYHBOCTL CHCTEM 3JIEKTPOCHa6-
KeHus», «CTPYKTYpHOE MOJICIMPOBAHHE JHHAMHYECKHX CHCTeM», «MaremarHueckue 3ajaqu
3NeKTpOsHEpreTHKu», «llporpammuoe obecnedenne JUid 3a1a4 MaTteMaTHYeCKOH (GU3MKH B HJIEK-

TPOSHEPTEeTHKEY.

3. KOMIIETEHIUH OBYYAIOLLETOCSl, ®POPMUPYEMBLIE B
PE3YJIbTATE OCBOEHUSA JUCHUIIJIUHBbI

B nporecce ocBoenus JaHHO#H TUCIHIIHABL CTYICHT (GOPMHPYET U IEMOHCTPHPYET CIIE/y-
IOHHC KOMIIETECHIIHA:

3naTh:

criocoObl Xpanenus, oOpaboTkH U aHaim3a HHGOPMALIUK, NIPE/CTABICHHs ¢& B TpeOyeMoM
(opmare ¢ ucronb3zoBanMeM HH(GOPMALHOHHLIX, KOMIIBIOTEPHBIX H ceTeBbIX TexHonoruii (OITK-1).

Ymers:

OCYIIECTBIATh XpaHeHue, o0paboTKy M aHanu3 MHPOPMALHHU, IPEACTABIATL €€ B Tpebye-
MOM (opMaTe ¢ HCIOJb30BAHHEM HH(OPMAIMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOJIOTHii

(OIIK-1).



Bnaners:

COCOOHOCTBIO K caMoopranu3anuy u camoobpaszopanunio (OK-7).

4. CTPYKTYPA U COAEP)KAHUE JUCHUITIUHBI

O61mas TpyA0eMKOCTS JIMCHMIUIMHEI COCTABIISET 8 3aueTHBIX e/MuuIl, 288 yacos.

Paznen (Tema)
JUCHHTITHHBI

Cemecrp

Henens cemectpa

Buel yuebnoit pabotsl, Biinovas
CaMOCTOATENLHYIO paboTy CTYACHTOB

H TPYJIOEMKOCTH (B yacax)

Jlexuuu

IIpakTuveckue 3aHs-

THA

JIabopatopHsie paGo-

Thl

Konrponsusie paboTsi

CPC

KI1/KP

ObbEM
yueOHOMH
paboTs
¢ npume-
HEHHEM
HHTepaK-
THBHBIX
METOA0B
(B yacax /
%)

Dopmbl TEKy-
LIEro KOH-
TpoJs ycnesa-
€MOCTH
(no nedensm
cemecmpay,
thopma ripo-
MEKYTOUHOH
aTTecTalHM
(no cemecm-

pam)

Kparkas xapaxrepu-
cruka [10 TIK. Ilo-
HATHE O CHCTeMe
HHMKEHEPHbIX H
Hay4yHbIX  pacuéToB
MATLAB. Onepa-
LIHOHHasI cpena
MATLAB.

0,5

THnsl JaHHBIX B CH-
creme MATLAB.
Koucrante,  nepe-
MEHHbIE, BbIPaXKEeHHS .

0,5

Onepaunn u WX npU-
OpPHTETBI B BbIpae-
HUSIX. Cunrakcuc
OrnepaTopoB
MATLAB.

0,5

Hasnauenue cneuu-
ATBHBEIX  CHMBOJIOB.
dopmupoBaHHe Mac-
cuBoB. Pabora ¢ 6mo-
KaMHW MaTpHLL.

Texuonorus  paspa-
0oTkH m-(aiinos.

0,5

0,5/33%

®yukuun  npeobpa-
30BaHMS THMINOB JlaH-
HeiX. OyHKuuK dop-
MaTHOrO BBIBOJIA B
KOMaHJIHOE OKHO.

Haubonee  BakHbie
(ynkumun s pado-
Tl € MACCHBaMH.
Haubonee  paxwbie
(yHKUMH  JIHHEHHO#
anrebpel.  DsemeH-
TapHbIE MaTeMaTH4e-

CKHE (DYHKLMH.

0,5




Dynkuuu  paborsl ¢
noayHomamu.  Mu-
Tepnionaums. [Ipeob-
pa3’oBaHMEe  KOOP/H-
Hat, PYyHKUMH HeNu-
HEHHBLIX YHUCJIEHHBIX
METO0B.

Cneunanehble (QyHK-
uuK.  MaremaTtuue-
CKHE KOHCTaHTBI.

Oyukuuu s pabo-
Thl C MA4CCHBAMM TH-
na char. Jloruueckue
thyukumu.  Jlata w
BpEMSL.

11

Hanbonee  BakHbie
GyHKUMH  aHanM3a
JIAHHBIX.

12

DyHKUMH BBOJIA
JIaHHBIX M3 KOMaH[-
HOrO OKHa WIH ¢C
knasuatypel. Haubo-
nee BakHbie (yHK-
uuu aiinosoro BBO-
J1a-BLIBOJIA.

0,5

0,5/33%

Pemienne  TMNOBBIX
3aja4y JIMHeHHOM an-
rebpel B cHcTeMe
MATLAB.

0,5/50%

14

OnemenTtapHas  rpa-
thuxa 8 MATLAB.

0,5

0,5/33%

Pemenune  TMNOBBIX
3a/1a4 BEKTOPHOH an-
redpel B CHCTEeMe
MATLAB.

0,5/50%

16

DneMeHTbl  JIeCKpHIi-
TOPHO#H rpaduKu.

17

Pewenne  THNOBBIX
3a/1a4 AHAJIUTHYE-
CKOH reoMeTpuH Ha
IUIOCKOCTH B CHCTEME
MATLAB.

0,5/50%

18

Pewienue  THNOBBIX
3a/1a4 O KPHUBBLIX BTO-
poro nopajka Ha
IJIOCKOCTH B CHCTEME
MATLAB ©6e3 npu-
MEHEHHS  CHMBOJIM-
YECKOro Nnakera.

[MousiTie 0 CUMBOJIH-
YECKOM MaremarHke
e MATLAB. Kou-
CTPYKTOPbI  CHMBO-
JIHYECKHX THITOB
JIAHHBIX.

0,5

20

Peuienne  THMOBBIX
3a/1a4 0 KpHBBIX BTO-

0,5/50%




poro nopsajaka Ha
TUIOCKOCTH B CHCTEME
MATLAB ¢ npume-
HEHHEM CHMBOJIHYE-
CKOro nakera.

21

Onepauny Hal CHM-
BOJIMMECKHMM  THMA-
MH J1aHHbIX. DyHK-
uuu npeobpazosanus
MEXIY CHMBOIIMYe-
CKHMH H YHCJIOBBIMH
THIAMH JaHHBIX.

(3]

0,5

22

[Moctpoenune rpadgu-
KOB  aHATHTHYECKH
3a]aHHbIX  (DYHKUMH
H KPHMBBIX B CHCTeMe
MATLAB.

0,5

23

DyHKUMH  MaHUITY-
asgumu ¢ Gopmynamu
H ynpoueHus ¢op-
Mysl. DYHKUHH CHM-
BOJIMYECKHX BbIYHC-
JICHHHA.

24

DYHKIMH  JTHHEHHOM
anredpel,  YHKUHH
paboTel ¢ monuHO-
MaMH B CHMBOJIHYE-
CKOM MaKeTe

25

MaremaTuueckue
(YHKIMH, crieluaib-
Hble (DYHKLMH B CHM-
BOJIMMECKOM MaKeTe.

26

Oyukuun s pabo-
Thl ¢ CHMBOJIHYECKH-
MH YHMCIIAMM  nepe-
MEHHOH  TOYHOCTH,
GyHKUMHM 1O TEOpHH
qHCe.

0,5

27

DYHKIHH  CHMBOJIH-
4ecKoi rpadukH.

28

Boiuucnenune npene-
J0B yHKUMH 0AHOMH
MEPEMEHHOH B CH-
creme MATLAB.

0,5/50%

29

PaGora ¢ komruiekc-
HBIMH YMCJIAMH B CH-
creme MATLAB.

30

CHMBOJIHYECKOE
nupdepenurpoBanme
AHANTMTHYECKH 3a-
JMaHHbIX QyHKUHH B
cucreme MATLAB.

0,5/50%

31

CHMBONIHYECKOE HWH-
TerpupoBaHUe  aHa-
JIMTHYECKH 3a/IaHHBIX
byHkumMii B cHCTeMe

MATLAB.

0,5/50%




Paznoxenne apobHoO-
PaLIHOHAJIbHBIX
(hyHKUMI Ha npocTbIe
32 JipobH U CUMBOJTHYE- 2 8
CKO€ BBIMMCIIEHHE HX
nepoodpasHbIX B
cucreme MATLAB.

OcBoeHHe TEXHOJIO-
rHH YNpoeHus
CHMBOJIHMECKHX  BbI-
33 paXkeHHMH M npHMe- 2 0.5 7
HEHMS K HHMM TOJ-
CTAHOBOK B CHCTEME
MATLAB.

AHanuTH4eCcKOe pe-
weHHe 0OBIKHOBEH-
34 | HBIX  auddepenun- | o 7
AbHBLIX YPABHEHHH B
CUMBOJIMYECKOH Ma-
Temaruke MATLAB.

Beero 6 10 245 5/31% Dk3amen (27)

CamocrosTe/ibHasi paboTa CTyIeHTOB
CamocrosTenpHas paboTa CTYIGHTOB IIPe/lyCMATPHUBAET CAMOCTOSATEIBHYIO MOATOTOBKY 110
cbopy, cucteMaTusauu B 0OpaboTke MaTepHana W3 NPEUIOKEHHOTO CIHCKa JHTepaTyphl (M J10-
NOJIHMTENILHO JIHTEpaTyphl), JEKIHOHHOIO MaTepHaia, K JabopaTOpHBIM 3aHATHAM, K3aMEHY.
Croia BKIIIOYAETCA TAKXKE CaMOCTOATENILHOE BBIMOJIHEHHE KOHTPOJIBHOH paboThl Ha TeMy «Pasno-
JKeHHe JApOoOHO- PalMOHAIBHBIX (PYHKLMI Ha NpocTie APOGH U CHMBOJIMYECKOE BBIMHMCIICHHE HX MEpBOO6-

pasHbIx B cucteme MATLAB».

5. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

Jlexnuonnsle U nabopaTopHbIE 3aHATHA POBOAATCS B ayJAMTOPHAX, 000PYI0BAHHBIX KOM-
NBIOTEPAMH, YIEKTPOHHLIMH [TPOEKTOPAMH, YTO MO3BOJIAET COYETATh AKTUBHLIE H HHTEPAKTHBHBIE
(opmbl poBesienHs 3ansaTHil. UTeHne nexnmil COMpOBOKIACTCS JAEMOHCTPAIHEH KOMITBIOTEPHBIX
CIIAi/I0B, KOMIUIEKT KOTOPBIX COJEPIKHTCS B 3JICKTPOHHOM IPHIIOKEHHH K paboueii mporpamme.
WuTepakTiBHBIE (POPMBI — KOMIBIOTEPHBIC CHMYJISIHM, @ TaKkKe pa3dop cHTyaluii, CBA3AHHBIX C
BBINOJIHEHHEM COCTABIIAEMBIX M OTJIAXKMBAEMBIX BBIYUCITHTENIBLHBIX clieHapieB. KoHTponb Tekyineii
YCIIEBAEMOCTH M CAMOCTOATEILHON paboThl CTYJICHTOR MPOH3BOMTCS B hopme onpocos. [lepeunn
KOHTPOJILHBIX BOIIPOCOB MPEJICTABIICHBI HHKE.

B pamkax yueGnoro kypca npeaycMOTpeHbl BCTPEYH CO CHEHAINCTAMH, paboTaAIONMMH B

obnacTu DJIEKTPOSHEPTIECTHKH H 3JICKTPOTEXHHUKH.




6. OLEHOYHBIE CPEJCTBA JJIsl TEKYIIEI'O KOHTPOJISI
YCHEBAEMOCTH, IPOMEXYTOYHOU ATTECTALIAM 11O UTOT'AM
OCBOEHMSsI IMCHHUIIVIMHBI U YYEBHO-METO/JUMYECKOE
OBECHHEYEHUE CAMOCTOSTEJBHOM PABOTHI CTYIEHTOB

6.1. Bonpoce! 1o pasjaesiam nporpamMmai /Iisi NPOBEACHHS TEKYIEro KOHTPOJIS
KonTponshsie Bonpocs o CPC,
1. Yro naseBaior onepanuonHoii cucremoii? Koporko oxapaktepusyiite cemeiicto Windows u
Linux.
2. Yo Ha3BIBAIOT CHCTEMHO- HE3aBHCHMBIMH IIPOTPAMMAMH H KAKOBO MX Ha3HAYEHHE?
3. Yro Ha3bIBAIOT NMPHKIAJHBIMH HPOTPAMMAMH, KaK HX MOXKHO KJIaccH(UIMPOBaTh MO (HYHKIHO-
HAJTbHOMY Ha3HAYEHHIO?
4. Yro otHOocHTCs K ciryxebromy [10?
5. Yro otHOCcHTCS K oucHOMY [TO?
6. YTo OTHOCHTCS K NpOrpaMMaM pa3paboTKH MPOEKTHO- CMETHOH JTOKYMEHTAIHH?
7. YTo MOXKHO OTHECTH K CHEIHATH3HPOBAHHOMY H lpodeccronansHomy 1107?
8. Uro otHOCHTCS K MaTemaTudyeckomy [107?
9. Kakoe I1O oTHOCHTCH K cpesicTBaM pa3paboTku nporpamMm?
10. Yro npexncrasisier coboit cucrema MATLAB? Yto Takoe Maccus ¢ TOYKH 3pEHHS MATEMATHKH
H IIPOrpaMMHpOBaHus?
11. KpaTko onuimmre onepaiHoHHyio cpejy (Hanbosiee BaXKHBIE IEMEHTI MOJIb30BATEIBCKOTO HH-
tepdeiica) cuicremst MATLAB.
12. Koporko onummre cocrap nporpammuoro nakera MATLAB.
13. JlaiiTe KpaTKytO XapakTepHCTHKY THIIOB JIaHHBIX B cucteme MATLAB.
14. CuHTaKcHe YHCIIOBBIX H TEKCTOBBIX KOHCTAHT B si3bike MATLAB.
15. CuHTakcuc nepeMeHHOH, 2IeMeHTa MacCHBa, 10Jisi CTPYKTYPHI, SJIEMEHTa MACCHBA SHEeK B
a3bike MATLAB.
16. Cunrakcue 1 npuMeps! BeipakeHui B a3bike MATLAB.
17. OtHOMECTHBII IUTIOC, OHOMECTHBIH MHHYC,
18. Onepanny CloXKeHHs W BHIYHTAHHS MACCHBOB.
19. IlounenHoe yMHOMKEHHE MACCHBOB.
20. INounennoe 1paBoe | MOYWICHHOE JICBOE JICIICHHE MACCHBOB.
21. Marpuunoe YMHOXKEHHE MACCHBOB.
22. MarpuuHOe paBoe H MaTpHYHOE JIEBOE JIeJIeHHEe MacCHBOB. MIX CBA3b ¢ onepalusaMy JTHHeHHOH

anreOpsl.



23. Ilounennoe Bo3Be/IeHHE B CTENIEHH MACCHBOB.

24. Marpu4Hoe BO3BEJICHHE B CTEIICHb.

25. Onepauuy TPaHCIIOHAPOBAHUA MaTpPHIL B a3bike MATLAB.

26. Onepauun otHomenns. X cuaTakcue u eMeicn B s3sike MATLAB.

27. Jlornueckue onepanuu. X cuarakcuc 1 cMbici B s3sike MATLARB.

28. JIsymecTHas B TPEXMECTHAS ONEPAIlUs CEYEHHA MAacCHBA.

29. IlpuopuTeTs! onepaiuii B Beipaxenusx MATLAB.

30. CunTaKcHC KJIACCHHYECKOTO Oneparopa npucsauBanms B s3sike MATLAB.

31. Cunrakcuc oneparopa BbI30Ba MOANPOrpaMMbl- GyHKIIMH.

32. Be130B nojimporpaMmbl- (PYHKIHH KaK ONEPaH/I BEIPAKCHHS,

33. Komannas ¢opma BI30Ba 110/1IporpamMMbl- (hyHKIIHH.

34. CunTakcHe yeJa0BHOTO oneparopa B sissike MATLAB.

35. Cunrakcuc oneparopa nepekiodenns B s3sike MATLAB.

36. Oneparop KA ¢ OnpeieNéHHBIM YHCIIOM OIepalHii,

37. Onepatop HHKIJIA ¢ HEOIPEAEIEHHBIM YHCIIOM OTIEpPALUii.

38. Onepatopsl NPUHYMTENLHONO 3aBEPIICHHS IIAra LUKIIA, 3aBEPIICHNS IHK/IA, BO3BPATA B Bhi-
3BIBAIONIYIO TPOIPAMMY.

39. CnennanbHble CHMBOJIBI M X HaszHauyeHue B s3bike MATLAB.

40. Onepanus popMHPOBAHHS MACCHBA H CKJICHKH 6JI0KOB MaTpHILBL.

41. Onepanus BhiIeIeHHs GII0OKOB MATPHIBI H OTACIBHEIX €€ DJIEMEHTOB.

42. Kpatko onumuTte uutepdeiic peakropa m-paiiios.

43. Kak opopmuts script-taiin, 4To6bl 10 HEMY MOXKHO OBLIO MOMYYHThL COPABKY B KOMAHHOM
okHe no komauje help?

44. Kax oopmuth (aiin m-pyHkuum, 4ToObl 10 Hell MOXKHO GbLIO NOJYYHTH CIIPABKY B KOMaH]I-
HOM OKHe 110 Kkomanze help?

45. Tlepeuncanure KOHCTPYKTOPBI LEIOYHCIICHHBIX THIOB JaHnubX. Kak onn Beremaiores? Kakoso
HasHayeHue GyHkumii intmax, intmin?

46. Ilepeunciure pyHKUHH OKpyrienus uncen o nenoro. Kak onn seissBaiores? [lo kakum mnpa-
BHJIAM OHH OKPYIJIstOT?

47. llepeunicinre KOHCTPYKTOPBI THITOB JIaHHBIX C IUiaBaiolei Toukoif. Kax onn BesaoTes? Ka-
KOBO HasHaueHHe (yHKUMI eps, realmin, realmax?

48. Ynpasienue BRIBOJIOM Pe3yJIbTATOB BHINOJIHEHHS ONEPaTopoB B KoMaHaHoe okHo. HasHavenue
TOYKH C 3aIIATOH B KOHIlE oniepaTopa. DopmaTs! BBIBOJIA.

49. Beiava uH(opmanum B KOMaHHOE OKHO ¢ IoMowIsio Gynkuuii disp u display.

50. Beitaya uapopManuu B KOMaHIHOE OKHO ¢ noMoIpio Gyrkimu fprintf,



51. ®opmarHoe npeobpasoBaHue JaAHHBIX B CTPOKY CHMBOJIOB C IOMOINIBIO dynKimif sprintf, int2str,
num2str, mat2str.

52. VnpaBieHne pexHMOM COXPAHEHHSI COAEPKHMOr0 KOMAHIHOIO OKHA B TEKCTOBBIH (aiin.

53. CnyxebOubie yHkimn ynpasinenus paboueii o6nacteio MATLAB.

54. Kparko onumure uurepdeiic penakropa maccupos B cucreme MATLAB,

55. OyHKUMH [IPOBEPKH MACCHBOB M MX 3JIEMEHTOB Ha MyCTOTY, PABEHCTBO, KOHEUHbIE, GECKOHEY-
HBIE, HEONPE/ICICHHBIC 3HAYEHHMS, THIIBI YHCIIOBBIX JIAHHBIX, CKAIBIPHOCTD, Pa3peKeHHOCTh, OIHO-
MEPHOCTB, YHCIIO H3MEPEHUH, YHCIIO JIEMEHTOB, PasMephl.

56. @yHKIMH max ¥ min.

57. ®ynxkuun popmupopanus OIOYHO- JHArOHATILHOMN, JTHATOHATBLHOM, €IHHHIHOM Marpuibl. Bei-
JeJICHHE IHaroHain u3 MaTpuisl. PopMUpoBaHHE MATPHIT €IHHHUIL U HYJIEH.

58. MopMHpOBaHHE MACCHBA-CTPOKH C PABHOMEPHBIM MIATOM B JIMHEHHOM Maciutabe MM Jiora-
pudmuyeckom macmrabe. PoOpMHPOBAHKE CETOK U3 OTHOMEPHBIX MACCHBOB.

59. ®opMupoBaHHEe NCEBJOCTYYANHBIX MACCHBOB.

60. OyHKIMA BHMHCIEHHS: BEKTOPHOTO NPOM3BE/ICHHAS B TPEXMEPHOM [POCTPAHCTBE, KyMYJISTHB-
HOH CYMMbl M KyMYJISITHBHOTO TPOM3BE/ICHHS 3JIEMEHTOB, CYMMBI H NPOH3BEICHHS JJIEMEHTOB
BJIOJIb 33/IaHHOH Pa3MEPHOCTH, CKASIPHOTO NPOM3BEICHUS M Npon3BeeHus Kponekepa MaccHBoB,
BBIJICJIEHHS] BEPXHETI'O H HHIKHErO TPEeyrojibHHKA.

61. OyHKiMA MAHUITYJISIMH MACCHBAMH (CIBHIH, OTPAXKEHHMSI, TI0BOPOTHI, MEPECTAHOBKH W CIBAIH
PasMEpHOCTEH, COPTHPOBKH, yIAJICHHE SIHHHYHBIX Pa3MEPHOCTEH ).

62. yHKUMH aHAN3a MATPHIL (YHc/Ia 00YCIIOBICHHOCTH, ONIPEIEIHTE b, HOPMBI, PAHT, ClIe/).

63. OYHKIUMH, CBA3AHHBIC C PEIICHHEM CHCTEM JIMHEHHBIX YPABHEHHUH (PA3JIOKEHHS HA MATPHYHBIC
MHOXKHTEH, oOpaienue, ncesnoobpaiinenue).

64. DYHKIHH BEIYHCICHHS COOCTBEHHBIX H CHHIYJIIPHBIX 3HAYCHHIA.

65. Marpuynas 9KCIIOHEHTa, MATPHYHEI JIorapu(M, MATPHYHBINH KBAJIPATHLIH KOPEHS.

66. DnemenTapHble MateMaruyeckue QYHKIHH (TPHIOHOMETPHYECKHE, THIEPOOIHYECKHE, IKCIIO-
HEHTBI, JIOTApPH(MBI, KBa/IpaTHbIE KOPHH).

67. ®yskumun juist paboThl ¢ KOMIUIEKCHBIMA YHCIAMH (MOYJIH, ApryMEHTHI, CONPSKEHUS | JIp. ).
68. OyHKIMH OKPYTIICHHs W BBIYHCIICHHS OCTATKOB OT JICJIEHUs HALEIO.

69. OyHKIMH AXCKPETHON MaTeMaTHKH (TEOpHs HATYpPaIbHBIX YHCe).

70. @ynxumn 118 paboTEI ¢ HOJIHHOMAMH,

71. OYyHKIUH HHTEPIIOJISAIHH.

72. Oynkun npeoOpazoBaHus KOOPIHHAT.

73. OyHKIMHU, BO3BPALIAIOIINE (MATEMATHYECKHE KOHCTAHTEDY.

74. @ynxuun GopMHPOBAHHS MacCHBOB THINA char,



75. @yHKIHMH HACHTH(OHKAIIMH MACCHBOB CHMBOJIOB.

76. DyHKIIHH MaHHITYJISILIHE CTPOKAMH CHMBOJIOB.

77. DyHKIMK IOKCKA MOJCTPOK, BHINOJIHEHHs CTPOK, CPABHEHHS CTPOK (THII char).

78. Jloruueckue pynkmun. OyHKUHA onepanuii OTHOMICHWMS.

79. OyHKIMH, BO3BPALIAIOLINE JATY W BPEMS.

80. BBoA naHHBIX M3 KOMaH/IHOIO OKHa (C KJIABHATYPhI) ¢ noMoibio ynkimu input. Hexocratku
TaKOro BBOJIA.

81. BBoa JaHHBIX M3 KOMaHHOro OKHa (C KJIABHATYPhI) ¢ oMommsio ynkimu keyboard.

82. dynxuus menu.

83. PassEprhiBaHme MATOrOBOroO OKHA BBOZA JAHHBIX C TTOMONIBIO (yHKin inputdlg.

84. OtkpeiTHe M 3aKpbiTHE (HANIOB JUIS BRINIOIHEHHS ONEPAIH BBOA- BBIBOJIA.

85. ®opmarnblii BEIBOJI HHYOPMALHH B TEKCTOBBIE (aifibl.

86. ®opmarnelit BBOA HHGOpMaLUK U3 TekcTOBOTO daiina.

87. ®yHKIUHH YTEHUs CTPOK M3 TEKCTOBBIX (ailnos 6e3 popmarHoro npeobpazopanms.

88. BeiBox undopmanuu B asonunsii daiin, BBoJ MHGOPMaLMK U3 ABOMUHOrO (haiina, ylpaBlieHHe
MOJIOXKEHHEM yKa3aTe/Is.

89. JlaiiTe kpaTKylo XapakTepHCTHKY HHCTPYMeHTOB rpaduku B cucreme MATLAB.

90. dynxkuus plot.

91. ®yukuus plotyy.

92. dynkuun loglog, semilogx, semilogy.

93. Tloctpoenne KycouHO-NOCTOSHHOrO rpaduka (rpadukoB) GyHKuMil onHON nepeMeHHON MO
TOUKaM, 3a/laBaeMbIM MACCHBOM 3HAYCHHH apryMeHTa ¥ MacCHBaMH 3HAYCHHI (DYHKIIHH.

94. [locrpoenne rpaduka GyHKIHN JBYX NEPEMEHHBIX B BHJIC H3OJIHHHMIL.

95. Ioctpoenue rpaduka GyHKIME OJHOIH MepeMEHHOI, 3a1aHHONH CHMBONLHBIM BhIPAXKEHHEM HIIH
HMEHEM MOANPOTrpaMMBbI- (DYHKIIMH.

96. Tloctpoenue rpagmka GyHKUHA JBYX MEPEMEHHBIX, 38/[aBAEMOI CHMBOJILHBIM BBIPAKEHHEM, B
BHJIE H30JIHHHH.

97. OyHKIHU MOCTPOEHHS CTONGILOBBIX JHArPaMM.

98. Oynkumu nocTpoeHus rpahuKoB B Bujle 061acTel, 3aKpaleHHBIX [BETOM.

99. Oyukums quiver.

100. @yHKIMH NOCTPOCHUS Pa/IHAIBHBIX FPA(HKOB.

101. @yHKIMH MOCTPOCHHS TPEXMEPHBIX I'PA(QHKOB B BHJIE THHHIA.

102. @yHKUHH TOCTPOSHHS CETOYHBIX I'PAPHKOB U CTONOLOBBIX AHarpamMm B 3D.

103. ®ynkuun nocrpoenns 3D rpaduxos B BHAe obiacTei, 3aKpalieHHbIX 1[BETOM, W KOHCTPYK-

THBHBIX 00BEKTOB.



104. OyHKIHH MOCTPOSHHS NOBEPXHOCTHLIX rpadukos B 3D.

105. ®dyskuus quiver3.

106. DynkuH nocrpoeHns 00BEMHBIX rpadHKoB.

107. Ynpasnenne pexuMamu 100aBICHHS HIH MOJHOM 3aMEHbI TPAQHKOB B YXKE CYIIECTBYIOIIEM
[oJie axes.

108. dynxuum title, xlabel, ylabel.

109. dyuximu ynpasnenus HanazoHaMi KOOPIMHAT B [OJIE aX€s, €r0 MaciTaboM i CKpBITHEM.
110. IToka3s unu CKpbITHE KOOPIMHATHOM CETKH B I0JIE axes.

111. Co3anme nosst axes B «IUTHTOYHBIXY MO3HIHAX.

112. JlepeBo noguuuEHHOCTH TUIIOB rpaduyecknx o6bexTos. JleckpunTop o6beKTA.

113. Jlaiite kpaTKyro XxapakTepHcTuky oobekra figure.

114. JlaiiTe KpaTKyIO XapakTepUCTHKY 00BbeKTa axes.

115. Jlaiite KpaTKyro XapakTepucTuky obbexra line.

116. Jlaiite kpaTkyro xapakTepucTHKy oObekTa patch.

117. Jlaiite kpaTkyio xapakTepucTuky oObekra surface.

118. JlaiiTe kpaTKyl0 XapakTepHCTHKY 00BeKTa text.

119. [Taiite kparkyio xapaktepuctuky Symbolic Math Toolbox.

120. O6muii KOHCTPYKTOP CHMBOJIHYECKHX 0OBEKTOB Sym.

121. Koncrpykropsl syms, symfun.

122, ®yukiun nonyveHus HHGOPMAIHH 0 CHMBOIMYECKHX 00BEKTAX.

123. ApudmeTnyeckre onepaiuy HaJl CHMBOTHYECKHMH 0OBEKTAMH.

124, ®yHKIHs TPOBEPKH CHMBOJIMYECKHX MACCHBOB HA PABEHCTBRO.

125. Onepanuu OTHOMIEHHUS HAJl CHMBOJIHYECKHMH 00hEKTaAMH.

126. Jloruyeckue onepaunu H (DYHKIHH HAJl CHMBOJTHYECKHMHU 0ObEKTaMH.

127. IlpoBepka 3JIeMEHTOB CHMBOJTHYECKOIO MACCHBA HA KOHEUHbIE 3Ha4YeHus, Ha inf, na NaN,
128. ®dyukiun npeobpazoBaHus MEXILY YHCIOBBIMH M CUMBOJIMYECKAMHM THIIAMH TAHHBIX.

129. ®ynxnun MaHunyIsanuy ¢ GopMynaMu U yrpomeHus Gpopmyi.

130. @yuxius audpepeHmpoBanis CHMBOIHYECKHAX BEIPAKEHHH HITH (GyHKITHIL.

131. @yHKIHEA CHMBOIMYECKOTO BEIMHCICHHS HEONPEAEIEHHOTO MM ONPE/IENIEHHOr0 HHTErpana.
132. OyHKUMH CHMBOJIMYECKOTO BBIYHCICHHS POTOPA H JIMBEPIeHIIHA BEKTOPHOTO OIS, IPaIHEHTA
CKaJIIPHOTO 1MOJIsl, FECCHAH~ MATPHUILBI CKANSPHOH GYHKIIHH.

133. DYHKIHH CHMBOJIMYECKOTO BBIYHCIIEHUS TIPOU3BEACHHS M CYMMBI YWICHOB MOC/IEI0BATEIBHO-
CTH, & TAK)KE KyMYJISTHBHOT'O ITPOM3BELCHUS H CYMMBI.

134. OyHKIMSA BEIMUCICHHS NPEJIeNa CHMBOJIHYECKOT'O BLIPAXKEHHSL.

135. @yuKuuu BIYHCIEHHS NPsSMOro u obparHoro npeobpazosanus Oypee.



136. ®yHKuMH BEIMHCIICHHS IIPAMOTO M 0OpaTHoro npeobpasosanus Jlamaca.

137. ®ynxumu MaTpUUHBIX onepalmii u npeoGpa3oBanuii B CHMBOIHYECKOM MaKeTe.

138. OynkiMK permennus JIMHEHHBIX YPABHEHHH B CHMBOJIHYECKOM MakeTe.

139. ®ynKkuuy pasoKeHHs MAaTPHIBI HA MHOKHTEIH B CHMBOJIHYECKOM TaKeTe.

140. CoberBennbie 3Ha4eHus H COOCTBEHHBIE BEKTOPB! MATPHIL B CHMBOJIHYECKOM T1aKeTe.

141. ®yukuun colon, numel, rank, size B CHMBOJIHYECKOM TTAKETe.

142. Berancnenve MaTpuanbix (YHKIMI B CHMBOJIHYECKOM MaKeTe.

143. ®ynxumu paboTsl ¢ MOJHHOMAMH B CHMBOJIHYECKOM TTaKeTe.

144. MatemaTnyeckue GyHKIIHH B CHMBOJIMYECKOM I1aKeTe.

145. Cnenmansuple ()yHKIIHE B CHMBOJIMYECKOM TAKeTe.

146. @ynkuu U151 paboThl ¢ CHMBOJIMYECKAMH YHCIIAMH MEPEMEHHOH TOYHOCTH.

147. @yBKINH 110 TEOPHH YHCEN B CHMBOJIHYECKOM ITaKeTe,

148. dyHKIMH CHMBOITHYECKOI rpadmkH.

149. TlokaxxuTe TEXHONIOTHIO YIIpoIeHns Beipakennit B Symbolic Math Toolbox.

150. INokaxure TEXHONOTHIO BHIYHCIICHHS CYMM TOCTe0BaTebHOCTEl B Symbolic Math Toolbox.
151. TloxkaxkuTe TEXHONOTHIO BHIYMCICHHS TPOU3BEICHUI MocaeoBatenbHocTel B Symbolic Math
Toolbox.

152. Tlokaxute TEXHOJIOrHIO CHMBOIHYECKOI nojicTanoBKkK B Symbolic Math Toolbox.

153. CocraBsre m-(hyHKIHIO MOCTAHOBKH MOJMHOMA O/IHOM TIEPEMEHHON BMECTO aprymMeHsTa Jipy-
roro noJHHOMa OJIHOH nepemenHoi 6e3 npuMenenus Symbolic Math Toolbox.

154. TlokaxkuTe TEXHOTOrHIO (OPMHPOBAHUS CHMBOJIMHECKOTO TTIOMHOMA U3 YHCIIOBOM CTPOKH €ro
k02¢duiHeHTOB.

155. Tloxaxure TEXHONOTMIO NMOCTPOCHHS KOMIIO3MIMA CHMBOJMYecknx (ynkumii B Symbolic
Math Toolbox.

156. IlokaxknTe TeXHONOTHIO BEMHUCIIEHHs nipezesos B Symbolic Math Toolbox.

157. Tlokaxwute Texnonoruio nudQhepeHIHpoBAHNsS CHMBOJIHYCCKUX BhIPAKEHHI H (bynkuit B
Symbolic Math Toolbox.

158. Tlokakute TEXHOJIOrHIO BBIMHCIICHHS ONPE/IENEHHBIX MHTEIPAIOB OT CHMBOJIHYECKHX BbIpa-
Kenui v pynxumii B Symbolic Math Toolbox.

159. TlokaxuTe TEXHONOTHIO BBIYHCICHHS IEPBOOOPA3HBIX OT CHMBOJHYECKHX BBIPQKCHHI H
¢ynxuuit B Symbolic Math Toolbox.

160. Tlokaxure TEXHONOHIO MOCTPOeHMs psnoB Teinopa Uit CHMBOIMYECKHX BBIPQXKCHHI |
¢yukunii B Symbolic Math Toolbox.

161. Tlokakure TEXHOJIOIHIO BBIYHCICHHS NpPsSMOro npeoGpaszosanus ®ypse B Symbolic Math

Toolbox.



162. IoxaxuTe TEXHOJIOTHIO BhIUKMCICHHA obparnoro npeobpasosanus ®ypwe B Symbolic Math
Toolbox.

163. Ilokaxure TEXHOJOIHIO BBIMMCICHHSA NpsAMoro npeobpazosanns Jlarmmaca B Symbolic Math
Toolbox.

164. Tokaxkute TeXHONOrHIO BBMHUCICHHS oOpaTHoro npeobpasosanns Jlannaca B Symbolic Math
Toolbox.

165. TNokaxkuTe TexHONOrHIO (HOPMHPOBAHHS MATPHI] CHMBOJMYECKHX BhIpaxkenuii B Symbolic
Math Toolbox.

166. INokaxkuTe TEXHONOTHIO MAHMITYJISIHH MATPHIIAMH CHMBOJIHYECKHX BhIpaxkenuii B Symbolic
Math Toolbox.

167. TlokapuTe TEXHOJIOMHIO CHMBOIHYECKOTO PEIICHHS CHCTEM JIMHEHHBIX anreGpanyeckux ypas-
Hennit B Symbolic Math Toolbox.

168. Tokaxxure TeXHONIOHIO CHMBOJIHYECKOro obpaiiernns Marpun B Symbolic Math Toolbox.

169. Tlokaxnte TEXHOJOTHIO CHMBOJIMYECKOIO Pa3jIOXEHHs MaTpPHIl Ha MHOXHTeNH B Symbolic
Math Toolbox.

170. IToxaxxure TEXHOJIOTHIO CHMBOJIMYECKOTO PEIICHHS 3a1a4i Ha COOCTBEHHbIE 3HAYCHHUS MATPH-
ubl B Symbolic Math Toolbox.

171. TlokaxkuTe TEXHOIOTHIO ONpENEICHHs pPaHra CHMBOJIMYECKOH marpuusl B Symbolic Math
Toolbox.

172. Tlokaxkure TEXHOIOTHIO CHMBOJIMYECKOTO BBIMHCICHHS MATPHYHON sKcnonentsl B Symbolic
Math Toolbox.

173. Toxaxure TEXHONOTHIO CHMBOJIMYECKOTO BBIYHCIICHHS MAaTPHYHOIO HATYPAJIBLHOTO Jorapud-
ma B Symbolic Math Toolbox.

174. Tlokaxxure TEXHONOTHIO CHMBOJHYECKOTO BBIMMCIICHHS MATPHYHOIO KBAaIpPAaTHOTO KOPHS B
Symbolic Math Toolbox.

175. Ilokaxkute TEXHONOrHIO peobpa3zoBaHus CHMBOJIHYECKOH JPOOHO- palHOHANLHOMH (YHKIMHA B
nBa nosmuoMa Tumna double.

176. IlokaxkuTte TeXHONOrHIO pemenus muddepeHnnanbHbIX ypaBaennit B Symbolic Mach Toolbox
0e3 3a/JaHus HAYAIBHBIX M MPAHHYHBIX YCIIOBHIA.

177. Tokaxxute Texnosnoruio pemenus auddepennuansusix ypasaenuii 8 Symbolic Mach Toolbox
C 3a/lJaHUEM HAYaJIbHBIX MJIH MPAHHYHBIX YCIIOBHH.

178. TlokaxxuTe TeXHONIOrHIO KOHCTPYHPOBAHHS CHMBOJIMYECKHX UMCEll B BHJE OTHOIICHHS HEJBIX,
MpHYEM 3HAMEHATEIIb [pecTaBiser coboH eIyl CTEeNeHb Yhcia 2.

179. llokakute TEXHONOTHIO KOHCTPYHPOBAHUS CHMBOJIHUECKHUX YHCEJI B «PALMOHAIBHOM (opmen.



180. IlokaxkuTe TEXHOJIOTHIO KOHCTPYHPOBAHHS CHMBOJIMMECKHX YHCEIT ¢ OLEHKOM 1pe/iesibHoil ab-
COJIIOTHOM MOrpPeIIHOCTH.

181. IlokaxkuTe TEXHONOIHIO KOHCTPYHPOBAHHS CHMBOJIHYECKUX YHCEN B IUIABAIOLICH JeCSTHIHOM
hopme.

182. Tlokaxkure TEXHOJOIMIO YNPABIEHHS TOYHOCTBIO TPEJICTABICHHS CHMBOJHYECKHX YHCENT B
nasatoniei gecaTiyaHoM Gopme.

183. ITokaxure TeXHOIOrHIO (POPMHPOBAHHS CHMBOITHYECKAX YHCEJI ¢ TOMONIBIO (hYHKIIHH Vpa.
184. TloxaxuTe TEXHOIOTHIO NPeoOpa3oBaHus KOMIUICKCHBIX YHCEN U3 apu(METHUECKOH B MmoKkasa-
TenbHY1o hopmy B syipe MATLAB.

185. lokaxure TexHonoruio npeobpasoBaHnsi KOMILIEKCHBIX YHCEIl M3 OKA3aTeNbHOH B apudme-
THUECKYIO (hopmy B sipe MATLAB.

186. [okaknte TEXHOJOIMIO KOMILIGKCHOTO COMPSKEHHS YHCEJI, IIPOCTOI0 H SPMHTOBOIO TPAHC-
MOHHPOBAHMS KOMIUIEKCHO3HAYHEBIX MaTpHil B sape MATLAB.

187. TlokaxuTe TEXHONOTHIO BBIMHCIEHHS TJIABHBIX M NMOOOYHBIX KOpHEH IENBbIX CTEneHeH KoM-
IJIeKCHBIX uncen B sape MATLAB.

188. Ilokakure TEXHONOTHIO BBIYMCICHUS SKCIOHCHIHAIBLHBIX MW JOrapu)mMuueckux (GyHKimii
KOMIUIEKCHBIX uncen B sype MATLAB.

189. Ilokakute TEXHONIOIHIO BBLIMHCICHHS TPHTOHOMETPHYECKHX (DYHKIHI KOMIUIEKCHBIX YHCEN B
saape MATLAB.

190. IMoxakuTe TEXHONOIHIO BhIMHCICHHS rHnepboMyecknX GyHKIMN KOMILIEKCHBIX YHCEN B SiJI-
pe MATLAB.

191. TTokaxkuTe TEXHOJIOTHIO BBIMHCICHHS OOpaTHBIX TPHIOHOMETPHYECKMX (DYHKIMH KOMIUIEKC-
HBIX yncen B sjpe MATLAB.

192. TokaxuTe TEXHONOTHIO BBIYHCICHHS OOpPaTHBIX IHIEPOOIHYECKAX (YHKIHI KOMIUIEKCHBIX
yucen B a1ape MATLAB.

193. Cepueii BRIYHCIHTENIBHBIX JKCIIEPHMEHTOB MOKAXKHTE, YTO KOPHH MOJHHOMOB C JIEHCTBHTEIb-
HBIMH KOd(durmentamn b0 JieHcTBHTEbHBIE, THO0 MOSBIAIOTCS KOMILIEKCHO CONPSKEHHBIMH
napamH.

194. Cepueli BEIMHCIUTENBHBIX IKCIICPHMEHTOB IOKQKHUTE, YTO KOPHH MOJMHOMOB ¢ KOMIUIEKCHBI-
MH K03()(DHIMEHTAMH PACHONAraloTCsl Ha KOMIUICKCHOH MJIOCKOCTH HECHMMETPHYHO OTHOCHTEILHO
JICHCTBUTENBHON OCH.

195. Ilyers x — xommexkcHas nepemennas. C nomonrsio Symbolic Math Toolbox nokaxure, aro
sign(x) He SABJISETCS AHAIIUTHYECKOM.

196. Ilycts x — komiiexcHas nepemennas. C nomoursio Symbolic Math Toolbox nokaxwure, uto

conj(x) He SABISIETCS AHAIUTHYECKOH.



197. Tlyers x — komnnekcHas nepemennas. C nomompio Symbolic Math Toolbox nokaxuTe, uro
abs(x) He ABJISETCH AHATHTHYECKOMN.

198. Ilycrs x — komnnekcnas nepemennas. C nomompio Symbolic Math Toolbox nokaxkure, uto
exp(x) sBIsAETCS AHATTHTHYECKOM.

199. Tlyers x — kommuiekcnas nepemennas. C nomompio Symbolic Math Toolbox nokaskure, uto
X"'n ABJIACTCSA AHAIIMTHYECKOH (1 — HATYPAITBHOE YHCIIO).

200. Ilycers x — xommiekcHas nepemennas. C nomompio Symbolic Math Toolbox nokakute, uto
Sqri(x) ABIAETCH aHATHTHYECKOI BO BCeX TOUKAX, Kpome x=0.

201. OyHKIMM YHCIEHHOTO PelleH s 0OBIKHOBEHHBIX AU (epeHIMaTBHBIX YpaBHEHHUI.

202. ®ynxums, BeIMHCAAIOMAs Kodpunuent koppemsiuun [Tupcona /Ui MacCHBA HIIH TIaphl Mac-
CHBOB.

203. DyuKuus, BHIMACAIONIAs KOBAPHALMIO MACCHBA HITH T1aphl MACCHBOB.

204. OyHKIHs, BBIMHCISIONAs JUCTICPCHIO MACCHBA.

205. DyuKuus, BBIYUCISIONAs CTAHIAPTHYIO I€BHAIMIO MACCHBA.

206. OyHKIHSA, BHIMACIAIONAS MEAHAHY MACCHBA.

207. OyHKIMH, BBIMHCIIAIONINE KYMY/ISTHBHBINH MAKCHMYM W MHHHMYM MAacCHBA.

208. Kakum o6pasom B cucreme MATLAB MOXHO 3a/1aTh TOYKY HJIH BEKTOP Ha IIOCKOCTH, HpH-
MEHss JIeKapTOBbIE KOOPAHHATEI?

209. Kakum obpasom B cucreme MATLAB M0XHO 3aJaTh HanpapJieHHbIH OTPE30K HA [IOCKOCTH,
[PHMEHsIs IEKapTOBBIC KOOPJAHHATHI?

210. Kakum obpasom B cucreme MATLAB MOXHO MOJy9HTh MaTpHUHOE YpaBHEHHE TIPAMON HA
IJIOCKOCTH, MPOXOJAIICH Yepes 3a/lanHbIe JIBE TOYKH, JCKAPTOBBIE KOOPAMHATEI KOTOPBIX 3a/IaHbl
MaTpuiei?

211. Kaxum obpazom B cucreme MATLAB MOXKHO TOJIYyYHTh MATPHYHOE YPABHEHHE IIEPECeUCHHS
ABYX HNPAMBIX HA MJIOCKOCTH, MPOXO/SILIMX Yepes3 JBE 3aJaHHBIC NAPhl TOYEK, AeKAPTOBLIE KOOPIH-
HAThl KOTOPBIX 3a/IaHbl ABYMsi MaTPHIIAMHK 7

212. [lycth KOHEYHOE MHOYKECTBO TOYEK IIOCKOCTH 3a[aH0 MAaTPHUILEH MX JIEKApPTOBLIX KOOP/MHAT,
cocrosineit u3 Byx crpok. Kak B cucreme MATLAB noBepHyTh 3T0 MHOKECTBO TOYEK OTHOCH-
TEIbHO 33/IAHHOM TOYKH Ha 3a/JaHHBIH YIoJl IPOTHB YacOBOH CTpeaKn?

213. 3ajano 1Ba BEKTOpa B IPOCTPAHCTBE B BHJAE CTOJOLOB JEKapTOBBIX KoopauHat. Kak cpen-
creamu MATLAB onpenenuTs yros MexJ1y STHMH BeKTopamu?

214. 3anano JBa HaNpPaBIEHHBIX OTPE3Ka B IPOCTPAHCTBE B BH/IE MATPHIL JICKAPTOBBIX KOOPMHAT.
Kak cpencrsamu MATLAB onpesenuts yroin Mexjiy 9THMH HalpaBJeHHBIMH OTpe3KamMu?

215. 3anan TpeyroJbHHK B BHJIE MATPHIIEI KOOPAMHAT ero BepinaH. ONpeeuTh BEKTOPBI CTOPOH,

JUIHHEI CTOPOH H YTJIBI MEXY HHMH.



216. 3anan TpEYroNbHUK B TPEXMEPHOM NPOCTPAHCTBE B BHJE MATPHIbI KOOPIAMHAT €r0 BEPLIHH.
OnpenenuTs BEKTOP MIIOIIA/H TPEYTONLHHKA, TUIONIA/L H KOOPAMHATEI IIEHTPa ero Macc.

217. 3apan TpeyronbHMK Ha IUIOCKOCTH B BHIE MATPHIbI KOOPJMHAT €ro BepuinH. CocraBuTh m-
(pyHKIHIO, BHIMHCISIONLYIO KOOPAMHATE! IIEHTPA ONHCAHHON OKPYKHOCTH 1 €& pajmyc.

218. 3ajan TPEYroJIbHUK Ha IUIOCKOCTH B BHJE MATPHUILI KOOPAMHAT ero BepmnH. CoCTaBuTh m-
(hyHKILHIO, BEIMHCIISIONLYIO KOOPIMHATEI IIEHTPA BIMCAHHOI OKPY)KHOCTH H €& pajuyc.

219. 3axan TPEYroAbHUK B TPEXMEPHOM IPOCTPAHCTBE B BHE MATPHILI KOOPAHHAT €r0 BEPIIMH.
Kaxnm obpaszom B cucreme MATLAB MOXHO NOIy49HTh MATPHYHOE YPABHEHHE [LIOCKOCTH, npo-
XoJis1ei yepes 3aaHHbie BEPIIHHbI?

220. 3azaHO TPH TPEYTONBHHKA B TPEXMEPHOM IIPOCTPAHCTBE B BHJE TPEX MATPHII KOOP/IMHAT MX
sepuinH. Kakum o6pasom B cucreme MATLAB MOXHO NMOJTYunTh MaTpH4HOE YPaBHEHHE Tiepece-
YEHHA IJIOCKOCTEH, IPOXOIAIIHX Yepe3 3a/IaHHBIC BEPIIHHBI?

221. 3azan TPEYroJbHUK B TPEXMEPHOM MPOCTPAHCTBE B BHIE MaTpHIlbl KOOP/IMHAT €ro BEpPIIHH.
3ajana TakKe npsMas B BHIE MATPHIBI KOOPJMHAT JBYX €& Touek. Kakum oGpasoMm B cHcTeMe
MATLAB M0XHO N0 Ty4HTh MATPHYHOE YPABHEHUE TIEPECEeUeHHs! MPAMOH H ILIOCKOCTH?

222, Terpasap 3anan Matpuieii koopaunar ero sepmmn. Kak cpeacrsamu MATLAB OIIPE/ICIIHTD
00BEM TeTpasapa?

223. 3ana TpEYroJIILHUK B TPEXMEPHOM NMPOCTPAHCTBE B BHJIE MATPHII KOOPIHHAT €ro BEPIIHH.
3ajaHa TakKe TOYKa B MPOCTpaHCTBE B BHAE cToibua xoopauuar. Kakx cpencrsamu MATLAB
ONpPEJC/INTL PACCTOSHHE OT 3aJAHHOH TOYKH JI0 TJIOCKOCTH, MPOXO/AIIEH Yepe3 BepLIMHBI 3a/1aH-
HOT'O TpeyrojisHuKa?

224. Ha niockocTH 3aJaHbl JIBe TOYKH B BHJE MATPHIbI MX KOODIMHAT. 3aj/iaHa TaKke [UTHHA
Gonbuoit nonyocu. Kak cpencrsamu MATLAB nony4uts napameTpuueckue ypaBHeHHs 2JUIHIICA,
JUIsi KOTOPOTO 3a/laHHbIE TOYKH SBISIOTCS GoKycamu?

225. Ha niiockocTH 3a/1aHbl JIBe TOUKH B BHJE MATPHIIB MX KOOPAMHAT. 3a1aHa TakKe UTHHA J1eii-
cTBUTENBHON nonyocH. Kak cpencrsamu MATLAB nony4nts napamerpuyeckue ypaBHEHHS TH-
nepOoJIbL, Ul KOTOPOTO 3a/laHHbIe TOUKH ABAAIOTCS poKycamu?

226. Ha nuiockocTH 3a/1aHbl 1B TOYKH B BH/IC MaTPHIbl HX KOOpaMHAT. Bropas Touka — (okyc na-
pabouel. [lepsas — Touka aupexrpucel, Gmnkaiimas k gokycy. Kak cpexcrsamu MATLAB nony-
YHTh YpaBHEHHE Mapabosibl B napaMeTpuyeckoi ¢popme?

227. DyHKuMs BbIICNCHHS YHHKANBHBIX JEMEHTOB M3 MaccuBa (Ipeo0pasoBaHHe MaccHBa B
«MHOXKECTBOR).

228. ®ynknus, popMupyiomas 00beIHHEHHE «KMHOKECTBY,

229. ®ynkims, GOPMUPYIONIA IEPECCUCHHE «MHOKECTBY.

230. @ynKkuws, NPoOBEPSIONIAs MPHHAUICKHOCTb HEMEHTOB «MHOXKECTBYY.



231. @yHKuMs, NPOBEPSAIONIAs YIOPSJIOYSHHOCTh MACCHBA (KaK Ha BBIX0J1e GYHKIMHU Sort).

232. @ynkuus, GopMHPYIOLIAs Pa3HOCTh IBYX «MHOXKECTBY.

233. ®dyukuus, GopMUpyIOLIas «HCKITIOYAIONIEE HITHY JIBYX «MHOKECTB).

234. TlokaxkuTe TEXHOJIOTHIO BLIMUCICHHS HyIel Apo6GHO- PAIHOHATLHON (yHKITHH.

235. IlokaxuTe TEXHONOIHIO BEIMHCIICHAS MOIIOCOB APOGHO- PAIHOHATBHOMN hyHKIMH.

236. Ilokaxure TEXHOJNOTMIO BBIYHCIICHHS BBIYETOB BOKPYT' TOJIOCOB JPOGHO- palHOHANBHOMH
(yHKIHH.

237. TlokaxkuTe TEXHOJIOTHIO IPOBEPKH YHOPAIOUEHHOTO OPHEHTHPOBAHHOTO rpada Ha CBA3HOCTH
(ompeienienue YMcIa OHOCBA3HLIX TTOATPa(oB).

238. IToxaXKHTe TEXHOJIOTHIO BbIIEJICHHS ICPEBA H3 CBA3HOTO YIIOPS/I0UYEHHOTO OPHEHTHPOBAHHOTO
rpaga.

239. IlokaxkuTe TEXHONOIHIO BBIIEICHHUS JOMOIHEHHs JIEPeBA M3 CBA3HOIO YMOPSAOUCHHOIO opH-
€HTHPOBAaHHOTO rpada.

240. INokaxxure TEXHOJOTHIO TIPeoOPA30BAHMs MATPHIIBI Y3/IOBBIX COCAMHEHHI CBA3HOIO yInopsijio-
UEHHOTO OPHEHTHPOBAHHOTO rpadya B MATPHILY INIABHBIX CEUEHHI M MaTPHILY [TIABHBIX KOHTYPOB.
241. TlokaxuTe TEXHOJIOIHIO IIPOBEPKH, ABISAETCH JIH NOATPad JAePEBOM.

242. Tokaxkure TEXHOJIOIHIO NIPOBEPKH, ABJISIETCS JTH NOArpad ceueHueM.

243, Tlokakure TeXHOJIOIHIO MPOBEPKH, ABJISETCS JIM NOATPad KOHTYPOM.

6.2. Bonpocsl (3a1a4un) K 3K3aMeHy

1. Jlanbl ABe napsl TOYEK Ha TIOCKOCTH B BHJIE [IByX MATPHI[ HX JIEKAPTOBBIX KOOPIMHAT, DTH JaH-
HBIC MOXHO Cr€HEPHPOBATH Clly4aiHbiM 00pazoM. OnpeiennuTh KOOPAHHATE! TOUKH HEpecedeH s
IPAMBIX, MPOXOMAIIHX Yepe3 TH Hapsl To4yek. [ToCTpOUTh NpsMbIe U TOYKY NEepeceyeHus B none
axes (HUrypbl.

2. Jlaubl TpH TPOHKH TOYEK B IIPOCTPAHCTBE B BHAC TPEX MATPHI] MX JIEKAPTOBBIX KOOPAHHAT. DTH
AAHHBIE MOMKHO CreHepupoBaTh ciy4aifiibiM o6pazom. OnpeaendTh KOOPAHHATE! TOUKH Hepeceye-
HUS IUTOCKOCTEH, MPOXOASIIHX Yepe3 3TH TPoHKH ToyeK. [T0CTPOHTH TPeyroNbHHKH H TOUKY mepe-
CeveHH IUIOCKOCTeH B 110J1€ axes Gurypsl.

3. Chopmuposars ciydaiinbiv o6pasom Be MaTpuLsl pasmepa (3,3), Kakbiil 2eMEHT KOTOPbIX
PaBHOBEPOATHO NPHHUMAET IleJI0e 3HaYeHHe B npesenax ot -10 go +10. Ojuy U3 HuX 3anmucaTh B
NEPEMEHHYIO C HMEHEM A, IPYTYIO — B IlepeMeHHy10 ¢ uMeneM B. Onpejients Takyio Matpuiy X,
AUl KOTOPOH CIpaBe/UTHBO paBeHCTBO A-X=B, Taioke marpuity X1, yZoBIeTBOPSIONIYIO ypaBHe-
Huo X1-A=B.

4. Chopmuposats ciryuaitHeIM 06pa3om MaTpuiy pasmepa (3,3), KOKIbIH d1eMeHT KOTOpO#H Haxo-
marcs B npezenax ot -100 xo 100 ¢ paBHoMepHO#f mI0THOCTHIO pacnpenenenus. OKpyrIHTD dlie-

MCHTEI HOH)"lCHHOﬁ MaTpHIbl CTaHIAPTHLIM oﬁpaaom JIO JIECATHIX JI0JICH, 3anHcaTh B MEPEMCHHY IO



A. Haiitn coGcTBeHHbIC 3HAUEHHS, YUCI0 OGYCIOBICHHOCTH 1 OUpE/E/IUTENb NOTYHEHHOH MaTpu-
bl Beraucnnts matpuny A™' u nokasars, uto MaTpHyHbie npousseseHus AA u A'A™! — exunmy-
HbIE MaTpHILbl pasmepa (3,3).

5. Copmuposats ciryuaiHbiM 06pa3oM MaTpHILy pasmepa (2,2), Kaxabliii 21eMeHT KOTOpoii — ciry-
YaiHas BEIMYMHA C HOPMAIbHBIM 3aKOHOM DACTIpEeNIeHHs, MATEMATHUECKHM OXuuanueM 0 u
CPE/HCKBANIPATHYCCKHM OTKIOHEHHEM 5. OKPYIJIMTE 3EMEHTEI IOIY4YeHHON MaTpHIlbl CTAHAApT-
HBIM 00Pa30M JI0 IeCATHIX JI0JIeH, 3amucaTth B epeMeHHyio A. PasMHONKHTD MOJIy4EHHYIO MaTpPHILY
TPOCKpATHO B IOPH3OHTAILHOM HANPABJICHAH U 4YEPHIPEXKPATHO B BEPTHKAILHOM HAMPABICHHH.
Beraucauts onpeaenntens 610Ka, COCTOSINErO U3 NEPBBIX MECTH CTPOK MOMYYEHHOH MaTpHIIbI.
OOBACHATE NOJIYYeHHBIH pe3yIbTarT.

6. Chopmuposars ciryuaifHbiM 06pa3oM YeThIPEXIIEMEHTHEIH CTOJIOEI, KaK/IbIi 1IEMEHT KOTOPOro
— CllydalHas BeJIMYMHA C HOPMAIBHBIM 3aKOHOM PACIpe/IeIieHUsl, MATEMATHIECKAM OXHIaHHeM 0 1
CPEHEKBA/IPATHYECKHM OTK/IOHEHHeM 5. Cronben 3anucars B nepeMenHyio b. Boruciuts Marpu-
1y b'b", paccumrars eé onpeaennTens u 0GLIACHATS TOJIy4eHHBIH pe3y/bTar.

7. ChopmupoBaTh cirydaiiHbiM 06pa3oM YeTHIPEXIIeMEHTHBIH cTonber, Kax/pli 2JIEMEHT KOTOPOro
— CilyqaifHas BEJIMYHHA C HOPMAIBHBIM 3aKOHOM paclipe/ie/ieHHs, MaTeMaTHYeCKuM oxuannem 0 |
cpesiHeKkBaapaTHieckuM oTkinonenuemM 1.5. CronGen 3ammcars B nepeMennyio b. Berauciuts no-
MEeMEHTHO runepbommyeckuii Tanrenc marpuusl b-b', paccunrars onpenenuTens nonyuenHoii
MaTpHIbl, COOCTBEHHBIE 3HAYCHHUS H YHCIO OOYCIOBICHHOCTH., BBMHCIUTE Marpuily, obparnyio,
1noy4eHHoi. ONEHUTHh TOYHOCTh BBIYUCICHHS.

8. Copmuposars ciryuaiiHbiM 06pa3soM TPH BEKTOpa B TPEXMEPHOM MPOCTPAHCTBE B BUJIE TPEX
O/THOMEPHBIX MACCHBOB JIEKAPTOBBIX KOOPAHHAT. KOOpAMHATHI MX JIOJDKHBI IPHHUMATH 3HAYCHUS B
Amanasone ot -1 1o 1 ¢ paBHOMEpHO# MIOTHOCTBIO pacnpeesienns. Beruucants ux cymmy. U306-
pasuTh Ty onepauuio B purype MATLAB no npasujly «MHOrOYroJbHUKay. BeaucanTs cKaysip-
HBIC IIPOH3BE/ICHAS Nap STHX BEKTOPOB. BEMHCIHTL BEKTOPHBIE IPOM3BEACHHS N1ap ITHX BEKTOPOB.
OT0XKHTE 5TH BEKTOPHbIC 3HAYCHHS HA rpaduKe OT OBLIMX TOYeK BEKTOPOB-COMHOKHTEJIeH. Bhi-
YHCIINTE CMEILIAHHOE MPOU3BE/IEHHE TPEX 3a/laHHBIX BEKTOPOB,

9. Jlanbl TpH TOYKH B MPOCTPAHCTBE, 3aJaHHBIE MATPHIICH JIEKapTOBBIX KOOpAMHAT. JlaHa Touka B
MPOCTPAHCTBE B BHJIE CTONONA JIEKAPTOBBIX KOOPAMHAT. DTH JaHHBIE MOXKHO CIEHEPHPOBATH CIIy-
HaiHbBIM 00paszoM. Onpele/IuTh paccToOsHIE MEeX/Y TOH OTAETLHOH TOUKOH H IIOCKOCTBIO, npo-
XO/IAMIeH Yepes 3a/aHHyi0 TpoiiKy Touek. B none axes gurypst MATLAB u306pasuts 3a/IaHHY10
TPOHKY B BUJE TPEYTOJIbHHMKA, 3a/laHHYIO TOYKY M TIEPIEHIMKYIISP, ONYIIEHHBIH W3 HeE Ha 3a/iaH-
HYIO MJI0CKOCTb.

10. Jlanbl TpH TOYKH HA TUIOCKOCTH, 3a/laHHBIe MAaTPHIEH JIEKapTOBBIX KOOPAHHAT. DTH JAHHbIE

MOXHO CreHEepHpOBaTh CHy‘Iﬂ.ﬁHbIM 06pa30M. OIIpCI.(CI[HTB IUI0II@/lb TPEYroJibHHKa, BeplIHHAMHA



KOTOPOT0O SBISIOTCA 3a/IaHHbIC TOYKH, JUIHHBI BBICOT. ITOCTPOMTSL 3a/aHHbIH TPEyroJbHUK H BBICO-
Tol B nnosnie axes gurypst MATLAB.

11. Jlaupr 4 TOUKH B MPOCTpaHCTBE, 3aaHHBIC MATPUILIEH JEKAPTOBBIX KOOpAMHAT. DTH JaHHbIE
MOXHO CTCHEPUPOBATL CIyHaHHBIM 00pa3oM. DTH 4 TOYKM SBIAIOTCH BEPUIMHAMH TETPas/pa.
Onpenemuts 066EM TeTpasapa. OnpesesuTh JUVINHY BBICOTHI, COEIHHSIOMICH 4eTBEPTYIO BEPUIMHY €
npoTHBOJCHKaleH rpaubio. [TocTpouTs TeTpasip u BricoTy B nose axes ¢purypst MATLAB.

12. Jlane! 3 TOUKH B MpOCTpPaHCTBE (BEPHIMHBI TPEYroJIbHUKa), 3a/JaHHbIe MAaTPHLUECH AEKapTOBBIX
KOOp/(HHAT. JTH JIaHHbIC MOYKHO CreHEepHpOBATH ClydaiiHbM 06pa3oM. DTH 3 TOYKH SBISIOTCS
BEPIIHHAMH TPEYrobHHKA. ONpesenuTh BEKTOP IIIOMAIN 3TOr0 TPEYTOILHHKA U CaMmy IUIOMIAIb.
B none axes ¢puryper MATLAB noctponts 3afaHblii TpeyroisHuK u BEKTOP, KOJUIMHEAPHBIH BEK-
TOpY €ro mioma/in, HMEIOIHH JUTHHY, PABHYIO MUHMMAJILHOM CTOPOHE TPEYTOJIbHHKA. JTOT BEKTOP
OTIIOXKHTH OT TOYKH MEePecedYeHHs Me[HaH.

13. Jlaubl Tpu TOUKHM HA NIOCKOCTH, 3alaHHBIE MATPHIEH JEKAPTOBBIX KOOPMHAT. DTH JAHHBIE
MOKHO CT€HEPHPOBAThH CilydaiHbM 00paszoM. [TocTpouTs ONMCaHHYIO OKPYKHOCTH TPEyTrOJbHHKA,
BEPIIHHAMHU KOTOPOT'O ABJISIOTCA 3a/IaHHBIC TOYKH, BEIYHCIIHTE JJTHHBI BBICOT.

14. Jlaubl TpM TOYKH Ha IIOCKOCTH, 3a/laHHBIC MATPHUEH JeKApTOBBIX KOOPAMHAT. JTH NaHHBIE
MOXKHO Cr€HEpUpOBATH Cily4aiHbIM 00pa3oM. TTocTPOHTE BIHMCAHHYIO OKPYKHOCTH TPEYTONLHUKA,
BEPUIMHAMH KOTOPOI'o SIBJISIOTCS 3a/IaHHbIE TOYKH, BEIYHCIHTS JUTMHBI BBICOT.

15. JlaHb! TpH TOYKH Ha IJIOCKOCTH, 3a/IaHHBIC MATPHIIEH AeKapTOBBIX KOOp/MHAaT. Jlana Touka Ha
IJIOCKOCTH B BHJE CTOJIOLA JIeKapTOBBIX KoopauHat. JlaH yroj moBOpoTa TPeyrojbHHKa OTHOCH-
TEJILHO 33/IaHHOH OTACNBHON TOYKH. DTH JIAaHHBIE MOJKHO CrE€HEPHPOBAThH CIy4YaiHBIM 00pazoM.
BEIONHHTE 10BOPOT 381aHHOTO TPEYTOJIBHAKA OTHOCHTE/IBHO 3a1aHHOM TOUKHM HA 3aIaHHbIH yro
npoTuB 4YacoBoil ctpeiku. [loctpouts B nose axes ¢purypst MATLAB 3aganusiii 1 nonyveHHbIi
TPEYIOJILHHKH, a TAK)KE [EHTP MMOBOPOTA.

16. Jlanbl KOOpAMHATHI IEHTPA JLIHICA HA IUIOCKOCTH B BHJE CTOONA /IEKAPTOBBIX KOOP/MHAT.
Jlanbi JuiHEEl ero nomyocei. Jlan yron noBopota nepeoii NoIyOCH OTHOCHTEIBHO FOPH3OHTAIBHOMN
OCH CHCTEMbI KOOPJHHAT. DTH JIaHHbIe MOXKHO CreHEPHPOBATh Cily4daiiHbiM o6pazoM. ITocTpouTs B
nojie axes Qurypet MATLAB 3ananubiii 9/UTHIC, HCIONB3YS €r0 YPaBHEHHs B MapaMeTPHHecKOil
¢popme. Hapucosats ocu s/uiurnca u ero Goxycsl.

17. Jlanbl koop/mHaThl HeHTpa runepGoibl HA ITOCKOCTH B BHAE CTONGIA IEKAPTOBBIX KOOPAMHAT.
Jlanbi JumiEBL €ro mosyoceii: nepsas — neficTBHTENbHAS, BTOpas MHUMAs. Jlan yron moBopora mep-
BOH MOJIYOCH OTHOCHTEILHO IOPH3OHTATBHON OCH CHCTEMBI KOOPIMHAT. JTH JIAHHBIE MOJKHO Cre-
HepupoBaTh ciy4aiineiM o6pasom. [locrpouts B nose axes gpuryps MATLAB sanaunyio runep6o-
1y, HCnonb3ys €€ ypaBHeHHs B mapamerpuieckoi ¢popme. Hapucopars ocu runepboinst u eé doky-

Chbl.



18. Jlanbl TpH TOYKH HA IJIOCKOCTH B BUJIE MATPHIIbI IEKAPTOBBIX KOOPAMHAT. ITH JaHHBIE MOYCHO
CIeHEpHPOBATh Cly4aHHbIM 06pasoM. Yepes mepsbie /iBe TOUKH MPOXOMMT JMPEKTpHCA IapabolIsl.
Tperbs Touka — pokyc napabosnsl. [Tocrpouts B none axes ¢purypst MATLAB 3aJlaHnyio napabo-
JIy, HCHIOJIB3ys €€ ypaBHEHUS B napameTpuyeckoii gopme. Hapucoars ock napaboisi u eé dokye.
3azaua 19. Kpusas Broporo nopsiiika 3aasa o61mm ypaBHeHHEM
AX*+B-x-y+C-y’+D-x+E-y+F=0.

Kosddpuunentsr 4, B, C, D, E, F 3ajnausi ciyqaiitnsiv o6pazom B auanasone ot -10 0 10 ¢ paBHO-
MEPHO# MIOTHOCTBIO pacipe/ienetus. ONpeiennTh UEHTp, HAPABIEHHE OCEi, MOMYOCH (B Cllydae
napaboJisl — POKYCHOE pacCcTOsIHHE).

20. Jlana marpuua pasmepa (3,3). E¢ MOXHO crenepupoBath ciydaiHbIM obpazom. Jlan nosmuOM
4eTBEPTOrO nopsika. Maccus ero koa(duimento MOXHO chOPMHPOBATH ClryuaiiHBIM 06pa3OM.
Hanucars m-pynknuio, Kotopas IpUMEHSET STOT MOJHHOM K 3aJaHHON MaTPHIE B MaTPHYHOM H B
NOWICHHOM CMBICJIC M 3aIIHCBIBACT MOJYYEHHBIC MATPHYHBIEC 3HAYCHHS B /IBA BBIXOAHBIX MapaMeTpa
m-(pyHKIHH.

21. Jlano n marpur pasmepa (3,3). Mx MoxkHO copmupoBats ciryHaifHbiM obpazoM. YIIOKHTH HX B
TPEXMEPHBIH MACCHB.

22. Jlano n matpuil pazHoro pasmepa. Mx MoxHo chopMupoBaTh ClydaiiHbM obpazom. Yoxuth
HX B OZITHOMEPHBIH MACCHB SUYCEK.

23. Jlaubl jiBe MATPHIBI IPOH3BOJIBHOTO pasMepa. Mx MoxHO chopMupoBaTh ciydaiHbIM 00pa3oM.
Hanmncare m-QyHKUHMIO, KOTOpas BBIMHCISET M BO3BPAIIAET BHENTHEE NPOU3BEACHHE 3aJAHHBIX
MaTpHIl B BHJIE YETHIPEXMEPHOI0 MACCHBA.

24. Jlan oIHOMEPHBIH MACCHB, 3a/[AHHBIH ONEPATOPOM:

x=linspace(0.5,4.5,513);

Bobrancimts ramma- GyHKImIo Uis 21eMeHTOB 3T0ro Maccupa. IlocTpouts rpaduk s1oii (hyHKIMH.
OKCHepUMEHTAILHBIM Ty TéM yOeauThes, uTo  ramma(x)=ramma(x-1)*(x-1).

25. Cpencramu MATLAB nccienoBath Ha HENPEPHIBHOCTH (BYHKIHIO y(x)=sign(x)*sqrt(abs(x)) u
MOCTPOHTH €€ rpafuk.

26. CpencrBamu MATLAB HCCIEN0BATh Ha HEIPEPLIBHOCTD dyHKIHIO
y(x)=x"3*(abs(x)<=1)+sign(x)*(abs(x)>1) u nocrpouts €€ rpadux.

27. CpejicTBaMu CUMBOJIMYECKOH MAaTEMATHKH MOCTPOHTS B 0/1HO# Qurype ase durypsi JInccaxy,
3ajlaHHble napameTpuuecku: 1) x=sin(2*t), y=sin(t);

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

28. CpesicTBAMH CHMBOITHYECKOH MAaTEMATHKH OCTPOUTH KPUBYIO X=sign(cos(t)), y=sign(sin(t)).
29. CpeacTBaMH CHMBOJIMYECKOH MAaTeMaTHKH IOCTPOHTH CIHPANh ¢ PABHOMEPHBIM POCTOM paju-

AIbHOH KOOp/AMHATHIL,



30. Anammrideckn npomuddepenmuposars Gynximio y(x)=x"3*(abs(x)<=1)+x*(abs(x)>1). Ilo-
CTPOMTH I'pa)uK MPOU3BOIAHOM.

31. Ananuraaeckn npoauddepenmposars Gynkumio y(x)=sign(x)*sqrt(abs(x)) u MOCTPOHTH Ipa-
(buK e€ npou3BOIHOMN.

32. Ananatrdeckn onpenenuTs neppoodpastyio Gpynkiun y(x)=sign(cos(x)), paBHyio HYJIIO B TOY-
ke x=0. [locrpours rpadmk nepBooGpazHoii.

33. AHanuTHYECKH ONpesennTh nepBoobpasnyio Gpynkuun y(x)=sign(x)*exp(abs(x)), pasHyio Hy-
mo B Touke x=0. [locTpouTs rpaduk nepsoodbpasnoii.

34. AHAITMTHYECKH PELIHTH JIHHEIHHOE 0JIHOPOIHOE TuddepeHnHaTbHOE YPaBHEHHE IIATOTO MOps/i-
Ka C NOCTOSHHBIMH KO3((HIMEHTAMH, KOTOPhIE HY)KHO 3a/1aTh CIy4aiiHBIM 00pa3oM B JHAaNa3oHe
ot 0 10 10 ¢ paBHOMEPHOII IUIOTHOCTHIO pacTIpeIeeHNs.

35. Cpencrsamu MATLAB ncenenoBath Ha HenpepbBHOCTH QyHKIHIO y(X)=sign(x)*abs(x)"0.25 u
NOCTPOUTH €€ rpaduk.

36. Cpencreamu MATLAB HCCIIeIoBaTh Ha HETPEPLIBHOCTD (ynknuo
y(x)=x"4*(abs(x)<=1)+abs(x)*(abs(x)>1) 1 nocrpouts €& rpadux.

37. CpecTBaMu CHMBOJIHYECKOH MaTeMaTHKH MOCTPOUTH CIHPAL ¢ POCTOM PajiHAIIBHON KOOD/IH-
HaTBl MPONOPIHOHAILHO KBAJAPATHOMY KOPHIO YIIIOBOM KOOPAHHATHI B I10JI€ axes ¢ JIEKapTOBBIMH
KOOP/IHHATAMH.

38. CpezicTBamMu CUMBOJIHYECKOH MAaTEMaTHKH [OCTPOMTH CEMEHCTBO rHIepGoIl ¢ EHTPOM B HAYA-
e KoopauHat. JlefcTBATENIBHAS OCh — X, MHHMAas OCh — . Y Beex runep6osi MEHUMas 1omnyoch h=2,
3HavyeHus JUIMH JeHCTBHTEIHLHOM MOYOCH 3alMcalbl B MaccuB a=1:6.

39. Ananutrdeckn npoardpepeHuHpoBaTh QYHKIHIO
y(x)=x"4*(abs(x)<=1)+sqrt(abs(x))*(abs(x)>1). [ToctpouTs rpadpuk npon3BoaHOI.

40. Ananmntrdeckn npompdepentmposars Ppyrkmmio y(x)=sign(x)*abs(x)"0.25 u nocTpouts rpa-
(rK eé nponu3BOHOI.

41. CpezcTBaMu CHMBOJTHYECKOH MaTeMaTHKH NOCTPOHTH CIHPAIIL C POCTOM PaHATLHON KOOPIH-
HAThI NPONOPIMOHATBHO SKCIIOHEHTE YIJIOBOH KOOPJAMHATHI B MOJIE axXes ¢ JIEKapTOBBIMH KOOPJIH-
HATAMH.

42. AHaNMTHYECKH ONPENENUTh Nneproodpasnyio GpyHKkimn y(X)=sign(sin(x)), paBHyIo HYJIO B TOY-
ke x=0. [Toctpouts rpaduk nepsoobpasnoii.

43. AHAIMTHYECKH ONpeneTuTh nepsoobpasuyio yHkuE y(x)=abs(x)*exp(abs(x)), paBHyio HymO
B Touke X=0. [Toctpours rpaduk nepsoobpaznoii.

44. Cnyvaitueiv 006pasom chopMHpOBATH MONHHOM 4 MOPSAKA M MOJIMHOM S mopsiaka. M3 mux co-

CTaBUTH APOOHO- pauHoHAILHYIO (yHKIMIO. [IpeicTaBHTh €€ B BUJIE CYMMBI POCTHIX JIPOGEH.



45. CiyuaiinsiM 00pasom copMHpOBaTh MoIHHOM 4 NOpsiiKa M MOJTMHOM 5 nopsizika. M3 nux co-
CTaBHTh JPOOHO- paunonanbiyio ¢ynkumio. Cpexncrsamu Symbolic Math Toolbox ONPE/IENTUTh
IIPOH3BOJIHYIO IPOOHO- palHOHANBLHON QyHKIHH.

46. CnywaiineiM ob6pazoM copmupoBaTh nosuHoM 4 NOops/iKa | IMOJHHOM 5 nopsijika. M3 Hux co-
CTaBUTh ApoOHO- panmoHanbHyio dynkimmio. [Tpeactasuts eé B BHAE CyMMBI NPOCTBIX Jipobeii.

Onpenenuts nepoobpasnyio ApobHO- paHOHATBHOMN (pyHKIHH.

7. YYHEBHO-METOJAUYECKOE U UH®OPMAILIMOHHOE
OBECHEYEHHUE JUCUUIIJIMHBI

a) ocHosHas yuTeparypa (ponn Gubimorexkn Bal'y u ICKTPOHHBIE OUONMHOTEYHBIE CH-
CTEMBI €O CBODOHBIM JIOCTYIIOM JUIsl COTPY/IHHKOB H cTyieHToB Bal'V):

l. UnrepakruBHbie cucremsr Scilab, Matlab, Mathcad: yuebnoe nocobue/ M. E. [nemmn-
ckast [u ap.|; M-Bo obpa3s. u nayku Poccun, Kazan. Hail. mccnen. TexHo. yH-T. — Kazaus: U31-Bo
KHUTY, 2014. - 195 ¢: - ISBN 978-5-7882-1715-4. -
http://www.studentlibrary.ru/book/ISBN9785788217154.html.

2. Boicimas MaTeMaTHKa B YIIPOKHEHHUAX M 33/1a9ax: y4ebHoe nocobue Juisi By308B: [¢ perme-
nusimu]: B 2 ./ I1. E. Jlanko [u ap.]. — 7-€ u3n., uenp. — Mocksa: Mup u Ob6pasoBanne: Actpeis:
Onmnxke, 2012. Y. 1,2012. — 368 ¢.: miL.

3. Beicumias MmaremMaTHKa B ynpakHEHUsIX M 3a/1a4ax: yueGHOe nocobue s BY30B: [C pelre-
Husmu]: B 2 9./ I1. E. Jlanko [u ap.]. — 7-e u3a., ucup. — Mocksa: Mup u O6pazosanue: Actpens:
Onuke, 2012. Y. 2, 2012. — 448 c.: u.

4. Tlpaktukym no Beicureii MaTeMaruke [DN1eKTPOHHBII pecypc]: yuebHoe nmocobue: B 2 4. Y.
1/ JLW. oxenkosa, O.10. Jlioxenkosa, I'.A. Muxanun; nep. ¢ ykp. — 2-e u3n. (am). — M.:
BUHOM. Jlaboparopus s3nammii, 2012. — 448 c.: w1 — ISBN 978-5-9963-0756-2. —
http://www.studentlibrary.ru/book/ISBN9785996307562.html.

5. IlpakTukym no Beiciei MatemMaTuke [DNEKTPOHHBIH pecypc]: yuebnoe nocobue: B 2 u. Y.
2 / JLM. lioxenkosa, O.10. Jlioxenkosa, I".A. Muxanun; nep. ¢ ykp. - 2-e u3n. (on.). - M.:
BUHOM. JlaGopatopusi 3mammii, 2012. - 468 c.: mn. - ISBN 978-5-9963-0757-9. —
http://www.studentlibrary.ru/book/ISBN9785996307579.html.

0) nononuuTenbHas ureparypa (hpoun 6ubanoreku Bal'V u MEKTPOHHBIC OHOIHOTEYHEBIE
CHCTEMbI €O CBOOOHBIM JIOCTYIIOM JUIsl COTPYAHHKOB U cTyneHToB Bil'Y):

1. MATLAB R2007/2008/2009 st pagmonmxkenepos. — M.: JIMK Ilpece, 2010. — 976 c.:
. — ISBN 978-5-94074-492-4. — http://www.studentlibrary.ru/book/ISBN9785940744924 html.



2. lesixoros B.IL. MATLAB 7.*/R2006/R2007 [Dnektponnsiii pecypel: Camoyuurens /
HAesikonos B.II. — M.: JIMK Ilpece, 2008. — 768 c¢.: mwin. — ISBN 978-5-94074-424-5. —
http://www.studentlibrary.ru/book/ISBN9785940744245 .html.

3. COopHuK 3a/1a4 110 BBICIIEH MaTeMaTHKe: ¢ KOHTPOIBHBIMH PaboTaMH: pAJIbl B HHTErpa-
Jibl, BEKTOPHBIH M KOMILICKCHBIH aHaln3, Au(depennuaibHble ypaBHeHNs, TEOPUsS BEPOSTHOCTEI],
onepanuonHoe ucuncienne: 2 kype/ K. H. Jlynry [u ap.]; nox pen. C. H. ®equna. — 6-e uz. —
Mocksa: Alipuc-TIpecc, 2007. — 590 c.: uir. — (Boicmee o6pazosanue). — ISBN 978-5-8112-2948-2.

4. Jlusynosa H. A., Illkpo6a C. Il. MaTpuubsl H CHCTEMBI JIMHEHHBIX ypaBHeHHH. — M.:
OUIMATIINT, 2007. - 352 c; - ISBN 978-5-9221-0852-2. -
http://www .studentlibrary.ru/book/ISBN9785922108522.html.

5. Jlnneiinas anreGpa u anauTHYCCKas reoMeTpus [DIeKTPOHHBI pecype]: yueOuuk/ B.A.
Wibun, T'JI. Kum. — M.: Ilpocmekt, 2015. — 400 ¢. — ISBN 978-5-392-16339-7. —
http://www.studentlibrary.ru/book/ISBN9785392163397.html.

B) nlepHoIYeckue u3anus (pon 6Gubnmorexn Bal'Y):

1. JKypnan « BeCTHHK KOMIIBIOTEPHBIX H HHPOPMAIMOHHBIX TEXHOIOTHIY,
2. Xypnan «Bectauk PAH».

3. Kypuan «BerauciurensHbie TEXHOIOTHIY.

4. Kypunan «Kpaury.

5. Kypuan «Ycnexu MaTeMaTHYECKUX HAYK».
r) Internet-pecypcsi:

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. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE
JAUCHHUIIJIMHBI

Jlexuun wutatores B ayautopusax kadeupsl I1OH, 060pyOBAHHBIX 3EKTPOHHBIMH TIPOEK-
Topamu (aya. 520-3, 522-3, 517-3), ¢ UCNOIB30BAHHEM HILTIOCTPATHBHOTO 3JIEKTPOHHOTO MaTepHa-
Jla B craniaptHeix rpadguueckux opmarax u B Microsoft Office.

Jlisi BBIOJIHEHHST KOHTPOJIBHOI paboTHI H NOATOTOBKH K JIa00PATOPHBIM 3aHSTHSIM CTY/ICH-
TBl MOTYT BOCHOJIb30BATHCS KOMIBIOTEPHBIM KiiaccoM kadenpsl D10 (11ab. 519-3; 16 kommsioTe-

poB) ¢ npuMereHneM opucHoro u Maremaruyeckoro 110, OcHoBHbIM MaTemaTHueckuM [10 sBIIs-



CTCS CHCTEMA HHMKCHEPHBIX M HayuHbIX pacuéroB MATLAB. Kpome syipa 5Toii cHeTeMBl HA KOM-
nptoTepax sab. 519-3 ycraHoBNeH TakXke NMakeT PACHIMPEHMS, NPHMEHSEMbIl Ul BBITOTHEHHS
AHATHTHYECKUX ONEpalMil ¢ CHMBOJIHYECKHMH MaTeMaTHYeCKuMH obbektamu: Symbolic Math

Toolbox.
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