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KoHnrakTHas paboTa 60,35 60,35
CamocrosTenbHas paboTta 156 156
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1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp ocBOCHMS NUCLMIUIMHBI — OBIAJCHUE TEOPETUYECKUMU OCHOBAMM U NPAKTUYECKUMU
HaBBIKAMU MOJIEIMPOBaHUS; (OPMUPOBAHUE JIMYHOCTH, PA3BUTUE MHTEJUIEKTA U CIIOCOOHOCTEH K
JIOTHYECKOMY MBIIIJICHUIO, PA3BUTHE YMEHHS ONEPUPOBATh aOCTPAKTHBIMH OOBEKTAMH; YCBOCHHE
MaTeMaTHYeCKUX METOJI0B, HEOOXOIUMBIX IPU MOJEIMPOBAHUHU IPOLECCOB U SIBJICHUM, IOUCKE
ONTUMAJIBHBIX PpEIIeHUH, BbIOOpE PpAIMOHAIBHBIX CIIOCOOOB M HMX pealln3allid, BBIPAKCHUU
KOJINYECTBEHHBIX M KAueCTBEHHBIX COOTHOIIEHUI MEXIy 3JIEMEHTaMH TEXHUYECKUX OOBEKTOB
peasbHOroO MUpA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHBI U TIPAaKTUKH, HAa OCBOCHHU KOTOPBIX 6a31/1pyeTcs1 JaHHas JUCLHMIIIMHA:
«BrIcIIas mareMaTHuka» JUCHUITIIMHBI HpCI[I_HeCTBYIOIHeﬁ CTYIICHHU O6p&30BaHI/I${.

JIMCUMIUINHBI ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOECHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npezmecTBytomniee: «Pacuer u KOHCTpyHpOBaHUE 00OPYIOBAHUS C KOMITBIOTEPHBIM YIIPABICHUEM,

IoAroToBKa M 3al1uTa MarHCTepCKOﬁ JUCCCpTalu.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemMblie U
pMHpY NHaukaTopbl JOCTHKEHUAS

KOHTpOJIUpYyeMble .. IInanupyemble pe3ybTaThl
POMPY KOMIeTeH Ui Py pesy
KOMIIETCHIM U o0yueHust
(Ko ¥ HAMMEHOBAHUE)
(K0J1 1 HAMEHOBAHUE)

[1K-1. Cnocoben IK-1.1. ®opmynupyet | 3HaTh:

CaMOCTOSITENILHO LeJIM ¥ 33/1a44 IPOBOJIUMBIX | -  HayyHyl0 KapTUHY MHpa U
IIPOBOJAMTD, A TAKXKE HCCIEeI0OBaHUI U | COBPEMEHHBIE COLIMOJIOTMYECKUE
PYKOBOJUTDH I'PYIIION pa3paboTok NapajurmMbl, COBPEMEHHbIE TEOPUHU
VCITOJIHUTEIIEH TTPU [K-1.2. OcyuecTBisieT | 0011IECTBEHHOTO pa3BuTHA,
Hay4HO- cOop, 00paboTKy, aHaIU3 U | METOJO0JIOrMYECKHE HPUHIUIIBI
HCCJIEIOBATEIbCKUX U 00o001IeHne NEPEIOBOrO | COLMOJIOTUYECKOTO MTO3HAHUS,
OIBITHO-KOHCTPYKTOPCKHUX | OTE€YECTBEHHOTO U | - COBPEMEHHbIE Hay4yHbIe METO/IbI

pa3paboTkax

MEXTYHApOIHOTO OTBITAa B
COOTBETCTBYIOIIEH 00JIaCTH
HCCIIEIOBAHUI

[TK-1.3. Odopmiser
pe3yNbTaThl HAYYHO-
HCCIIeIOBATEIILCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX
pabot

HCCIIEIOBAHMNS,

- TIPUHITUTIBI MaTeMaTHYECKOTO
MOJICITUPOBAHMSI TIPOIECCOB, CPEICTB
nu CUCTEM MaHII/IHOCTpOI/ITeJ'II)HBIX
NPOM3BOJICTB C  HCIOJIb30BAaHHEM
COBpeMeHHBIX TCXHOJ’IOFHﬁ
NIPOBE/ICHUS HAYYHBIX UCCIICIOBAHMIMA.

YMeTs:

- HpI/IMeHHTB Ha HpaKTI/IKe
COBpEMEHHBIE TEOpUU
0O0IIECTBEHHOTO pa3BUTHS u
METOIOJIOTHYECKHE MIPUHIIUIIBI

COITMOJIOTHYECKOTO ITO3HAHMUS

- OPHUEHTHUPOBATBCA B IIOCTAHOBKE
3a7a4 U ONPEAENSTh MyTH MOUCKA U
CPEACTBA UX PELICHHUS,;

- MPOBOJUTH Hay4YHbIE
JKCIIEPUMEHTBHI, OLICHUBATh
pe3yabTaThl WCCIICTOBAHUM,




®opmMupyembie U

NHauKaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble . IlnanupyemMsble pe3yabTaThl
Konl:neTg{yunn KOMITET eHITHH pyoﬁ qe}?mly
(Koa 1 HAMMEHOBaHUE) y
(Koa 1 HAMMEHOBaHUE)
CpPaBHHMBATh HOBBIE

OKCIICPUMCHTAJIbHBIC JaHHBIC C
JaHHBIMH IIPUHATBIX MOICII e JJIA
MINPOBEPKHU HUX AIACKBATHOCTU U IIPpHU

HeO6XOI[I/IMOCTI/I npeajiaraTb
HU3MCHCHUSA IJId YIIYUYIICHUA MOI[CJICIZ,
BBIIIOJIHATDH MaAaTEMAaTHYCCKOC

MOJICTTMPOBAaHKE MPOLIECCOB, CPE/ICTB
U CHUCTEeM  MAaIIMHOCTPOHTEIBHBIX
MPOU3BOJICTB  C  KCIOJb30BaHHEM
COBPEMEHHBIX TEXHOJIOTUH

Bmanets:

- HaBBIKAMH NPUMEHEHUsS  Ha
IIDAKTUKE  COBPEMEHHBIX  TEOpUU
00IIIeCTBEHHOTO pa3BUTHS U
MCTOOOJIOTHYCCKHUX HpI/IHIII/IHOB
COLIMOJIOTHYECKOTO ITO3HAHUS,

- HaBbIKaMH IIOHUCKa peIHCHI/Iﬁ

HPHUKJIATHBIX HCCIIEI0BATEIbCKUX
3a/1ad;

- HaBBIKAMU HCIIOJb30BaHUs
COBpCMeHHI)IX TeXHOJ’IOFI/If/'I

IMPOBCACHU S HAYYHBIX HCCIICIOBaHUM.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nemMm,
yueOHoit . Cemectp Banabl | UHTEpakTUB, 4.| (HAMMEHOBaHHe
(paznen) (yueoHoOii padoThI) q,
padoThI OLICHOYHOI'0
cpeacrsa)
Paznen 1 Jlek. MonaenupoBanue CUCTEM MacCOBOTO 4 4 - 2 Bomnpocsl k 3x3amMeny
MonennpoBaHue 00cayKUBaHUS
TEXHHUYECKUX Cp. MonenupoBanue CUCTEM MaccoBOI'0 4 13 Bompocs k 3x3ameny
CHCTEM C 00CTVKUBAHUS
ucronszopanuem |1ID- IIpaktuueckas padora Nel OcHOBBI pabOTBI 4 5 - - OTyer B 371€KTPOHHOM
CITyHaiHbIX ¢ nporpammoii MathCad BUJIC
[IPOLECCOB Cp. [Ipaktuueckas padora Nel OcHOBBI paboTHI 4 13 Bompocsr k 3x3ameny
¢ nporpammoii MathCad
IIp. [lpaktuyeckas pabora Ne2 Paszpaborka 4 ) OT4er B 2JIEKTPOHHOM
MaTeMaTHYeCKUX  MOJAENeH  CiiydallHbIX BUIC
MIPOLIECCOB
Cp. [Tpaktuyeckas pabora Ne2 PaspaboTka 4 13 - - Bompocsl k ak3ameny
MaTE€MaTU4eCKUX  MOJENEH  CIy4alHBIX
IIPOLIECCOB
IIp. [Tpaktuueckas padbora Ne3 Unrepriomnsius u 4 6 OT4YeT B 2JIEKTPOHHOM
npejcKa3zaHue CIydaifHbIX TPOLECCOB BUIC
Cp. [TpakTtuyeckas padora Ne3 MuTeprnonsnus u 4 13 Bompocsl k ak3ameny
npeJcKa3aHue CaydaiHbIX MPOLIECCOB
Paznen 2 Jlek. DJIeMEHThI MaTEMaTHYECKOT O 4 4 - 2 Bomnpocsl k 3x3ameny
(OJIeMEHTHI MOJICIMPOBAHMS] B MAIIMHOCTPOSHUH
mMatemaTHueckoro| Cp. DeMeHTBl MaTeMaTHYEeCKOT0 4 13 Bomnpocs! k 3x3ameny
MOJIETTUPOBAHUS MOJICITMPOBAHNSI B MAIIMHOCTPOSHHUH
IIp. [TpakTrueckas padbota Ne4 maTeMaTuyeckast 4 5 - - OT4YeT B 2JIEKTPOHHOM

00paboTKa pe3ysIbTaToB
OKCIICPUMCEHTAJIBHBIX JaHHBIX

BUIE




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nemMm,
yueOHoOM . Cemectp Banabl | UHTEpakTUB, 4. | (HAMMEHOBaHHe
(paznen) (yueoHoOii padoThI) q,
padoThI OLICHOYHOI'0
cpeacrsa)
Cp. [TpakTrueckas padota No4 maTeMaTHyeckas 4 13 Bormpocsr k 3x3ameny
00paboTKa pe3yIbTaToB
IKCIEPUMEHTAIBHBIX JaHHBIX
IIp. [IpaxTuueckas padbora NeS VcnonabszoBanue 4 ) OT4er B 2JIEKTPOHHOM
YHCJICHHOTO UHTETPUPOBAHUS U BUJIC
Qg epeHIMpPOBaHUs B MOACTHPOBAHUN
TEXHUYECKHUX CUCTEM
Cp. [IpakTuueckas padota Ne5 Hcnonb3oBanue 4 13 Bompocsr k 3x3ameny
YHCJICHHOTO UHTETPUPOBAHUS U
QG epeHIMpPOBaHUs B MOACTHPOBAHUN
TEXHUYECKHUX CUCTEM
IIp. [IpaxTnueckas padora Ne6 Onucanue 4 6 OT4er B 2JIEKTPOHHOM
MoJieNiel ¢ MOMOIIBI0 OOBIKHOBEHHBIX BUIC
mudepeHIMATbHBIX ypaBHEHUN
Cp. [TpakTuueckas pabora Ne6 Onrcanue 4 13 - - Bomnpocsl k 3x3ameny
MojieIel ¢ TOMOIIbI0 OOBIKHOBEHHBIX
TuddepeHIMaIbHbIX ypaBHEHUH
Pasnen 3 Jlek. O06paboTka CTaTUCTUYECKOM HH(pOPMALIHH. 4 4 - - Bompocsl k ak3ameny
Crarucriieckue [cp. O6paboTKa CTATUCTUYECKOH MH(POPMAIIUH. 4 13 Bomnpockl K 5K3aMeHy
xz;(;i;lp opanms | LIP- HpaKTI/IjleCKaSI pabota Ne7 Onucanue 4 5 - - OTueT B JIEKTPOHHOM
Mojiesiel ¢ moMoIIbio AU PepeHnanbHbIX BHJIE
YPaBHEHHI B YaCTHBIX MTPOU3BO/IHBIX.
Cp. [TpakTrueckas padota Ne7 Onucanue 4 13 Bompocsr k 3x3ameny

Mojeneit ¢ moMoIbio AuddepeHnnanbHbIX
ypaBHeHI/II\/'I B HaCTHBIX IPON3BOJHBIX.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHIA Oo0nemMm,
yueOHO N CemecTtp banabl | UHTepakTuB, 4. | (HaMMeHOBaHHe
(paznen) (yueoHoOii padoThI) q,
padoThI OLICHOYHOI'0
cpeacrsa)

IIp. [IpakTrueckas padota Ne§ CrieKTpaibHBIN 4 5 OTuer B 3JIEKTPOHHOM
aHaJIN3 U CUHTE3 CTATUCTUYECKOU BHJIC
uHpopmanuu

Cp. [IpakTuueckas padota Ne§ CrieKkTpanbHbIi 4 13 Bomnpocsl k 3x3amMeny
aQHAJIU3 U CUHTE3 CTAaTUCTUYECKOM
uHpOpMaLUn

IIp. [IpakTuueckas pabota Ne§ CriekTpasibHBbIiH 4 6 OTyYeT B 3JIEKTPOHHOM
aHaJIN3 U CUHTE3 CTATUCTUYECKOU BHJIC
uHpopmanuu

Cp. [IpakTuueckas padora Ne§ CriekTpasibHbIN 4 13 - - Bomnpocsl k 3x3amMeny
aQHAJIU3 U CUHTE3 CTAaTUCTUYECKOM
uH(pOpMaLIUH.

ITA 4 0,35

Kontponb 4 35,65

Hroro:; 252




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JIns  mpoBeleHHs NPAKTUKO-OPUEHTHUPOBAHHBIX  JIEKIMM  HUCIOJB3YeTCAd  COYETaHue
TPaJULMOHHBIX METOAOB OOY4YeHHs C MHTEPAaKTUBHBIMU TEXHOJOTMAMHU. AKTHBH3ALUA
NEeSITeIbHOCTH CTYIEHTOB Ha JICKIUM JOCTHTaeTcs BO BpeMsl MPOBEIEHHUS NpPOOJEMHBIX U
JUCKYCCHOHHBIX JICKLIMH.

6. Meronnyeckue yKa3aHus M0 OCBOEHHIO U CIUTIIHHbBI

IIpakTHyeckue 3aHATUS NPOBOJATCA B KOMIIBIOTEPHBIX ayauTopusx. Mcmonb3yrorcs
MHTEPAKTHBHBIC TEXHOJOTHHM, HWH()DOPMAIIMOHHBIE TEXHOJIOTMH M TEXHOJOTMH  Pa3BUTHUS
KPUTUYECKOIO MBIIUICHUs. B mpolecce npakTHYeCKUX 3aHATUH IPUMEHSETCS IPOEKTOP, MaTepHra
3aHATUI OQOpPMIICH B BUJIE Mpe3eHTaLUH, Oaroaapst 4eMy 3(pGEKTUBHO OCYLIECTBIISETCS MpoIece
nepeAayd M ycBoeHus uHpopmauumu. Ha  3aHATHAX ~ MaKCHMalbHO  aKTHBHM3HPYETCS
caMmocTosiTeNbHas padora cTyaeHTOB. O0yJaommmMcs He0OX0IMMO BBIIIOJHUTD HHIUBUIYaJIbHBIE
3aJlaHus, pa3BUBAIOLIME HAaBbIKU Oynymiedl mnpodeccuoHambHOU nestenbHocTH. Ilpemiaraercs
HAWTH pemieHne 3a/1a4 ¢ IMOMOIIbI0 MHPOPMALMOHHBIX TEXHOJIOTHNA. 3aJaHus, TPETyCMOTPEHHBIC B
Kypce, BBIIOJNHSIOTCS HAa KOMIIBIOTEpax HpH momoind maremarudeckoro makera MathCad wiu
JpYTHUX O3KOHOMETpuYeckuX nakeToB. CTyIeHTbl NPOBEPSIOT, aHAIU3UPYIOT, pPa3BUBAIOT,
IPUMEHSIOT MOJyYeHHYI0 MM HailleHHYy0 MH(OopMaIuio, moaydas npodeccuoHalbHble YMEHUS U
HaBbIKM. B KauecTBe NPOMENKYTOUHOIO KOHTPOJIS HPEILyCMOTPEHbl TECThl IO MaTepuazam
TEKYILEro pa3zesa Uil BCEero Kypca.

Jlns caMocTosATeNbHOM paboThl MpEenoaBaTeieM opraHusyercs (GpopyM MO JUCUUIUIMHE Ha
oOpa3zoBatenbHOM mnoprtane. CaMOKOHTPOJIb MPOBOAMTCA C IOMOUIbIO TECTOBBIX 3aJaHUN Ha
JIOCTYIHBIX UHTEPHET-PECYPCaAX.

1. I'opnau b. A. Matemaruueckoe MoJenupoBaHue [DIeKTPOHHBIN pecypc] : mocTpoeHue
MOJIeJIC W YHUCIIeHHas peanu3anus : yued. mocoome / b. A. T'opmau, B. I'. Illaxos. - CaHKT-
[TetepOypr : Jlanb, 2016. - 292 c. : uin. - (YueOHuku a1 By3oB. CrenpansHas aurepaTypa). - ISBN
978-5-8114-2168-8. ObC "Jlann".

2. bemos II. C. Maremarnueckoe MOJEIUPOBAHUE TEXHOJIOTMYECKHX IIPOLECCOB
[DnexTpoHHbI# pecypce] : yuebd. mocodue (koHcnekT Jiekiuit) / I1. C. benoB ; EropseBckuii TeXHOIL.
uH-T (¢pwman) MockoBckoro roc. TexHod. yH-Ta «CTAHKWH». - Eropsesck : ETU MITY
"CTAHKHMH", 2016. - 121 c. - ISBN 978-5-904330-02-6.

3. T'ony6eBa H. B. MaremaTnueckoe MOJeIMPOBAHUE CUCTEM M MPOLECCOB [ DIEKTPOHHBIH
pecypc] : yuebHoe nocodue / H. B. I'omyOeBa. - Uzn. 2-e, crep. - Cankr-Ilerepoypr : Jlans, 2016. -
192 c. : un. - (YueOHuku uig By30B. CrnenuanbHas aureparypa). - ISBN 978-5-8114-1424-6. 5bC
"Jlanp".

4. bype B. M. Teopusi BeposSTHOCTE M MaTeMaTH4ecKash CTAaTUCTUKA [DIEKTPOHHBIN
pecypce] : [yuebnuk] / B. M. bype, E. M. [lapununa. - Cankt-Ilerepoypr : Jlanpb, 2013. - 416 c. : .
- (YueOnuku ans By3oB. CnennanbHas autepatypa). - ISBN 978-5-8114-1508-3.

5. bopoBkoB A. A. MaTemaTtnueckas CTaTUCTUKA [DJIEKTPOHHBIN pecypce] : yueOHuk / A. A.
bopoBkoB. - 1U3a. 4-e, crep. - Cankt-Ilerepoypr : Jlans, 2010. - 704 c. - (Knaccuueckast yueOHas
auTepatypa mo maremaruke). - ISBN 978-5-8114-1013-2.

6. Tyran6aeB A. A. Teopust BeposSTHOCTEH W MaTeMaTHUECKasi CTATUCTHKA [ DIEKTPOHHBIH
pecypc] : yue6. mocobue / A. A. Tyranbaes, B. I'. Kpymun. - Cankr-IlerepOypr : Jlans, 2011. - 224
C. : W - (YueOHuku ais By30B. CnenuanbHas aurepatypa). - ISBN 978-5-8114-1079-8.

7. CucreMbl aBTOMAaTH3WPOBAHHOTO TMPOEKTUPOBAHUS TEXHOJOTMYECKUX IPOILIECCOB
[DneKTpoHHBINH pecypc] : 21eKTpoH. yueld.-metoauueckoe mocobue /3otoB, A.B., Koszmos A.A.
TTY, 2016. — 87 c. : wn. — bubdmuorp.: ¢. 79. —ISBN 978-5-8259-0991-2.


http://dspace.tltsu.ru/browse?type=author&value=%D0%9B%D0%B5%D0%B2%D0%B0%D1%88%D0%BA%D0%B8%D0%BD%2C+%D0%94.+%D0%93.

7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(MM ee 4aCTH) OLICHOYHOI'0 CPEeACTBA
4 IK-1 [Tpaxtrueckue padotTsr NeNe 1-3
Bomnpocs! k 5k3ameny Ne 1-25
4 IK-1 [Tpaxtrueckue padoTsr NeNe 4-6
Bomnpocs k sx3ameny Ne 26-50
4 IK-1 [TpaxTrueckue padotTsr NeNe 7-8
Bonpocsl k ak3ameny Ne 51-75

7.2. TunoBble 3aJaHUSA WJIN MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE JJIfl TEKYIEro KOHTPOJIs

7.2.1. KOMIUIEKT OpaKkTHYECKUX pPadoT
(HauMeHOBaHUE OYEHOUHO20 CPeICmBa)

IIpakTnyeckas padora Nel
«OcHoBbI padoThl ¢ mporpammoii «MathCAD»

1. Heas 3ansaTusi: DopmupoBaHUE OOILIErOo MpeJICTaBICHUs pabOThl C MPOrpamMmon
«MathCAD».

2. AJITOPUTM BbINIOJTHEHHSI TPAKTHYECKOT0 3a1aHUS

3ajnanue 1.
Beruncnuts:
1) V100; 2) |-10| =; 3) 10! =
OTO U BCE OCTaJbHBIE 33/laHUSI CHAOAUTh KOMMEHTAPUSAMHM, UCTIONb3Ys KoMaHasl “Text” — Create
Text Region” unu "Text” — "Create Text Paragraph”.
3ajanue 2.
1) Onpenenutsb nepeMeHHbIE:
a:=3.4;b:=6.222; ¢ = 0.149; (mpryeM MepeMEHHYIO ¢ — IMOOATBHO).
2) BbruucnuTh 3HaUE€HUS BBIPAXKCHUS:
3

Z = 2ab + e . N:=e™" . cos 2.

\/(a2+ba+0)-c b

3) C nomomursto koManasl "Math” — "Numerical Format”™ — "Displayed Precision” n3aMeHUTbH
TOYHOCTb OTOOPa)KEHUS Pe3yIbTaTOB BBIUNCIEHUS II100AIBHO.
3ananue 3.
BriBecTH Ha 3KpaH 3HAUYEHUE CUCMEMHOU KOHCMAHMbL T U YCTAHOBUTh MaKCUMaJIbHBIA GopmaT eé
OTOOPaXEHHUS JIOKAILHO.

3aganue 4.
BrinoaHuTh cienyrome onepani ¢ KOMIUIEKCHBIMU YHCIIAMU:

Z:=-3+2i;|Z| =;Re(2) = Im@2) = ; arg@) = ; VZ = ; -5=; 2Z=; 71:= 1+2i; 72:=
344i: 71472 =:71-72 =371 -22 = Z1/72 =.

3ajaHue 3.
BBITTOTHUTB CIIEYIOIIUE OTIEPALIHN:




dx=: x=2: —x° =;

T ctg2x d -
6.8 (Sin 2x)° dx

0,4
i=1.10; Yi=; [[(+D)=; .[Xz dg(x + 2)dx =;
i i 0
d .
—SIN( X) =.
i (x)
3amanmue 6.

Omnpenenuth BekTopsl d, S 1 R yepe3 muckpetHsiii aprymMenT I. OToOpa3uTh rpaguyecku, TaOJIUIHO
sagannbie Gyakiuu Ri(di) u Si(di), ncnonas3ys komanay Graphics — Create X-Y — Plot. Uto0Os!

opopMuUTh rpaduK, HEOOXOAMMO BBITIOJTHHUTH CIICAYIOIIHE KOMaH/IbI.

i di Si Ri
0 0,5 3,3 2

1 1 5,9 3,9
2 1,5 7 4,5
3 2 6,3 3,7
4 2,5 4,2 1,2

1) UlenkHyTh MBIMIBIO HA Tpaduke, 4TOOBI BBIAETUTH ero, npu 3trom MathCAD 3ameHut
menro Graphics na menro X-Y Plot.

2) Boiopate X-Y Plot — Format (nosiutcst auanorosoe okHo "Formatting Currently Selected
X-Y Plot") u ordpopmatupoBath rpaduk Tak, 4TOObI B KaXKIOH y3JI0BOM TOouke rpaduka GyHKIUH
Si(di) crosun 3nak Buna [1 (Traces — Symbol — box), a rpaduk pynkunu Ri(di) oroOpasuts B Buze
rucrorpamMmer (Trace — tupe — bar).

3) Hanectu nunum cetku Ha rpapuk (X-Y Axes — Grid Lines) u oroOpa3uth JiereHay
(Traces — Hide Legend).

3ananue 7.
[Toctpouts nexaptoBsl (X-Y Plot) u nonsipasie (Polar Plot) rpaduku cnexyronmx GyHKUIn:

X(a) :=cos(«) - sin( @);
Y (a) :=1.5c08(ax)? - 1;
P(«) =cos(a).
st aTOr0 HEe0OXOAMMO OMPENETUTh o KaK JUCKPETHBIM apryMeHT Ha uHtepBasie or 0 g0 27 ¢
marom 7/30.
Omnpenenuth 1o rpapuky X-Y Plot koopauHaTh! J1I000# U3 Touek mepeceueHus rpadukoB Y(a) u
P(a), miast 5TOro HEOOXOAUMO:
1) Beigenuts rpaduk u Beiopath X-Y Plot — Zoom (mosiButcsi nuanoroBoe okHo "X-Y Zoom')
JUIs yBEJIMUYEHUS YacTu Tpaduka B 00JaCTH TOUKH NEPECEUCHNUS;

2) Ha gepTexe BBIIENUTH MyHKTUPHBIM MPSIMOYTOJIEHUKOM OKPECTHOCTh TOUKHU MEPECEUCHUS
rpadukos Y(a) u P(a), KOTOPYIO HY)KHO YBEIHIHUTb.

3) Haxxate kHONIKY Zoom, 4TOObI IepeprucoBaTh rpauk.

4) YtoObl cenath 3TO M300pakeHue MOCTOSTHHBIM, BEIOpaTh Accept.

5) Beiopats X-Y Plot — Trace (nmosiButcs auanorooe okHo "X-Y Trace™).

6) BuyTpu uepreka Ha)kaTh KHOIKY MBIIIM U NEPEMECTUTh yKa3aTeidb MBIIIU HA TOUKY, YbH
KOOPJAWHATHI HY’)KHO YBHUJICTb.

7) Beiopats Copy X (unu Copy Y), Ha cBOOOJHOM MoOJ€ JOKyMeHTa HaOparb Xper := (wiu
Yper :=) u BeiOpath nyHKT MeHI0 Edit — Paste.
8) Beruncnuth 3HaueHus pynkiuit X(a) u Y(a) npu o= 7/2.
3amanue 8.
Hcnonb3ys komanny Math — Matrics co3gate Matpuiy Q pasmepom 60] Ha 6, 3amoiHUTH €€
MIPOM3BOJILHO U 0TOOpa3UTh rpaduyecku ¢ nomoirsio koMauasl Graphics — Create Surface Plot.
3ananue 9.
[Toctpouts rpaduk mnosepxHoctu (Surface Plot) m xapry muumii ypoBHs (Contour Plot) nmms
(GyHKLIUU 1BYX IEpEMEHHBIX:



X (t,a):=t-cos(a)-sin(a).

1) Onpenenuts byuknuio X(t, ).

2) 3anath Ha ocsx nepeMeHHbIX t U a mo 41 Touke (i:=0..40, j:=0..40): 1yis nepemeHHO#H ti co
3HAYEHHUSAMH, H3MEHSIIOMMMHUCI OT —5 1o 5 ¢ marom 0.25 (ti:=-5+0.25i), a mus
nepemeHHoit aj — ot 0 10 27 ¢ mmarom /20 (aj := 7/20 ).

3) Onpenenuts Matpuity Mi, j := X(ti, ¢j) 1 0T00pa3uth e€ rpaduueckH.

4) C nomompro koman el Graphics — 3D Plot Format Bei3Bath auanoroBoe okHo "3D Plot Format"
U U3MEHUTH:

— Xapaktepuctuku npocmotpa (View — Rotation — Tilt),

—uBera u auHuU noBepxHocTH (Color&Lines — Shading),

— mapamerpbl oceit (AXes),

— BuJ 3arosioBka rpaduka (Title).
3ananue 10.

Ucnons3ys mepemennyro FRAME wu xomanny Animation — Create, co3naTh aHUMaIllMOHHBIC
KITUTIBI C TIOMOIIBIO IAHHBIX TIPUBEICHHBIX B TAOJIHIIC:
BapuanTsl 3amanus 10

No [TepemenHbIe OyHKIUH FRAME Tun rpaduka
BapHaHTa

1 x:=0,0.1..30 f(x):= x + FRAME or 0 go|momspusiii (Polar
20 Plot)

2 i= gi:= 0,5-icos(i) or 0 10| TpexmepHbIii
0..FRAME+1 hi:= isin(i) 50 TOYCYHBIH

ki:= 2i rpaduk

(3D Scatter Plot)
IPaHUIIbI HA OCSX
Min Max
x-50 50

y-50 50

z0 50

3 i:=0..20 f(x,y):=sin(x*+y*+FRAM [or 0 o |rpadpux

j:=0..20 E) 50 TIOBEPXHOCTH
Xi:=—1,5+0,15i (Surface Plot)
yj:=-1,5+0,15j

FRAME, Xmn:= (R+rJ cos(vn))'[or O molrpaduk

*coS(Wm) 11 apaMeTpUIECKOi
Ymn:=(R+rcos(vn)) Sin(wm) TIOBEPXHOCTH
Zmn:= 1 sin(vn) (Surface Plot)
(TpaHuIBl Ha BCEX
0CSIX YCTAHOBMTH
or—11 no 11)

530
LTI
S oo
()

o

N
o

= FRAME, Xmn:=(R+rJ cos(vn)) [ or 0 po|rpadux

=6 coS(Wm) 11 napamMmeTpu4ecKon
:=0..20 Ymn:=(R+rJ cos(vn)) I Sin(Wm) MOBEPXHOCTHU
=0..20 Zmn:= rlJ sin(vn) (Surface Plot)
(TpaHUIBI HA BCEX
0CSIX YCTAHOBHTH
or—11 o 11)

3. O:xupaemblii (e) pesyabtar (bI): odpopmieHue otueta B Buae Qaiina popmata «MathCAD»




IIpakTyeckas padora Ne2
«Pa3padoTka MaTeMaTH4YeCKUX MoO/IeJIeH CJIy4YailHbIX MPOLecCOB»

1. Heap 3ansarusi: PopMupoBaHHE YMEHHS pemiaTh OOBIYHBIC YpPaBHEHUS W CHUCTEMBI
ypaBHeHuii B mporpamme «MathCAD».

2. AJIrTOPUTM BbINOJTHEHHUSI IPAKTHYECKOT0 3a1aHM S
3ananue 1.
1) IToctpouts rpaduk dyHkiwu f(X) 1 IPUOIM3UTETLHO ONPEACTUThH OJUH U3 KOPHEH YpaBHCHUS.
2) Peruts ypasuenue f(x)= 0 ¢ TounocTsio £ = 1074
— ¢ IOMOIIBI0 BCcTpoeHHo# ¢yaknun Mathcad root;
— MeToioM HproToHa (KacaTenbHbIX), UCTIONB3Ys (yHKIHO until;
— METOJIOM UTepalui, UCrob3ys GyHkiuio until.
3) OnpenenuTh YUCI0 UTEPALHA B KOKIOM METOJIE, C IIOMOIIBI0 QyHKIMHU last.
BapuanTe! 3ananus |

No f(x) Ne f(x)
BapuaHTa BapuaHTa
1| 3sin v/x +0,35x - 38x; 9 |e'-e*-2
x €[2;3] x e[0]
2 y 1. 10| V1-x-tgx;
3+sin 3,6x’ x e[07]
x e[071]
3 arccos x —+/1—0,3x; L Jox? +12 —cosx—1;
x [01] x 0]
1 1-0,4x% —arcsin x; 12 cos(g)— 2sin (l}ri
x 0] X X)X
x e [1;2]
5 3X—14+e*X —e7%; 13 01x% —x-Inx;
x € [1;3] x e[1;2]
6 0,25x° + X — 2: 14 1—x+sin X —In(1+ x);
x €[0;2] x € [0;2]
7 1_ X2 15 eX—f|. _ X3 — X
arccos ————; ’
1+ X% =X x e[01]
xe[2;3]
8 | 3x—4Inx-5, xe[24]
3agaHue 2.

Jnst monmmHOMa g(X) BBINOJIHUTG CIEAYIOIIUE ACHCTBHS:

1) C nomompio komaHael Symbolic — Polynomial Coefficients co3zmats BekTop V,
cozepxaiil K03 PUIHMEHTH TOTMHOMA.

2) Pemuts ypaBuenue g(X) = 0 ¢ momorsio Gpyrkimu polyroots.

3) Pemuth ypaBHEHHE CUMBOJIBHO, UCIIONB3Ya KoMaHly Symbolic — Solve for Variable.

4) pa3i0XKuTh HA MHOXKUTENH, UcONb3ys Symbolic — Factor Expression.



Bapuantsl 3ananus 2

Ne a(x) Ne 9(x)
BapHaHTa BapHaHTa
1 X— 23+ x2— 12x + 20 9 x4+ x3— 17x%— 45x — 100
2 x4+ 6x3+ x%— 4x — 60 10 x4 —5x3+ x>~ 15x + 50
3 x4 — 14x?— 40X — 75 11 X4 — 4x3 — 2x2— 20x + 25
4 X*—x3+ x2— 11x + 10 12 X4+ 53+ 7x%+ 7x — 20
5 x3— 29x%— 71x 13 x4 — 7x3+ 7x>— 5x + 100
6 x4+ 7x3+ 9x% + 13x — 30 14 x4+ 10x° +36x° +70x+ 75
7 x4+ 3x3— 23x%>— 55x — 150 15 x4+ 9x3 + 31x% + 59x+ 60
8 x*— 6x3 + 4x% + 10X + 75
3amanme 3.

Pemnts cucreMy IMHENHBIX YPaBHEHUMN:
1) ucronb3ys Gpyukiuu Find;
2) MaTpUYHBIM CIIOCOOOM, HCIIONB3Ys PyHKIHIO ISolve.

Bapuantsl 3ananus 3

BapHaHT CucreMa JTMHERHBIX BapUaHT CucreMa JTUHENHBIX
YpaBHEHUH ypaBHEHUH
1 +X2+2X3+3X4—8 9 1+ Xo—5X3 + X4 = —4;
+3x3= —3Xo— 6x4 =-T7;
—xZ+3x4— 2— X3+ 2X4 = 2;
+2X2—X3+2X4—4 X1+ 4Xo — X3 + 6Xg4 = 2.

2 “+ 2X2 + 3X3 + 4x4 = 22, 10 + 2Xo + 3X3 + 4x4 = 26;
1+ 3x2+ X3+ 2x4 = 17; L+ 3x2 + 4X3 + x4 = 34;
+ X2 +x3—X4 = 8§; L+ 4X2 + x3 + 2X4 = 26;
— 2X3—3x4 = —T1. L+ X2 + 2X3 + 3x4 = 26.

3 1+ 10X2 — 7X3 — X4 = 23; 11 rv — 8Xo — 3X3 —2X4 = 18
1 —X3— x4 = 37, — 2x2 + 3X3 — 2x4 = 28;
1—2X3 + X4 = 22; + X3 + X4 = 10;
1+ X2 + 2X3 + 3X4 = 26. X2 + X3 + 2X4 = 21.

\

4 1 — X2 + 10X3 — X4 = 158; 12 F1— X2 + 4X3 + X4 = 66;
1+ X2+ 10x3 + 7x4 = 128; 2 —6X3 + x4 =-63;
1—2X2—2x3— X4 =T, 1 — 3X2 +6x3 —5X4 =146;
—12%o + 2X3 — X4 = 17. 1 — X2 + 6X3 — X4 = 80.

\

5 — 2X2 + 6X3 + X4 = 88; 13 1 — 3X3 — 2X4 = —16;
1+ 2X3 — 3x4 = 88; 1 —X2 +13x3 +4x4 = 213;
1— 3X2 + 7x3 + 2x4 = 181; 1+ X2+ 2x3+Xa=72;

3X1 — X2 + 5x3 + 2x4 = 99. — 12x3 — 5x4 = 159.

6 —2X2 — 8X4 =T, 14 L+ TX2— 7x3— 2X4 = 5,
+ 4xo — 7x3 + 6x4 = -8; 1+ 4X2 + 5x3 + 8x4 =60;
+ X2 — Sx3 + X4 = -10; 1+ 2X2 + 2x3 + Xq = 27;
1—Xo+2xa=17. 1—2X3— X4 = —1.

7 1+ 2X2 + 6x3 + X4 = 15; 15 1— 9o + 5x3 +X4 =124 ;
2+ 2X3 + x4 = 18; 2 — 5x3—x4 = -H4;

1— 3X2 + x3—5x4 = 37; 1 — 5X2 + 2x3 + 4X4 =83;
1—5X2 + X3 — x4 = 30. 1— 9X2 + x3 + 6X4 = 45.




8 1—5X2 + 7X3 + 5x4 = 165;
1+ X2 — 3x3 — x4 = —15;
1+ 4X3 — X4 = 194;
—Xo — 2x3 — 3x4 = -109.

3amanue 4.

1) IIpeoOpasoBaTh HenMHEHHBIC ypaBHEHHUS cucTeMbl K Buay f1(X) =y u fa(y)= X.
2) ITocTpouTh UX TpadUKH U ONPEAETUTH HAYaIbHOE TPUOTMKEHUE PEIICHUS.
3) Pemuth cucTeMy HEIMHEHHBIX YPAaBHCHHM, HCIIONB3YS GyHKIH0 Minerr.

Bapuantsl 3ananus 4

BApUAHT CucreMa HEIMHEHNHBIX BapHUaHT Cucrema HeTMHEMHBIX
ypaBHEHUN ypaBHEHUU

1 (X + 2y = 2, 9 f1y+x=—04
{»s(y -1)+x=0,7; 1 Cos(x+ 1) =

2 (x+05)-y=1, 10 (X +2)-y=15;
{»s(y 2) +x=0; {»s(y 2) +x=0,5;

3 ISX +y =1,5; 11 »s(x+05) y 2;
{ Sin(y —0,5) =1; {1y 2X =

4 IS(x + 0,5) +y=10,8; 12 IS(x—2) +y= O
{1y 2x = 1,6; {1(y+05) x=1

5 p(x 1)=13- y, 13 IS(x +0,5) +y = l
1 Siny +1) = {1(y +0,5)-x=

6 »s(x+05)+y 1; 14 X—2y=1;
{1y 2X = {»s(y +0,5)—x=

7 sin(x + 1) +y=0,8; 15 Sin(x-0,5) =
{1(y 1) +x=1,3; {'sy+x—15

8 X—2y=1;
{1(y— 1) +x=13;

3amanue 5.

CHMBOJIBHO PEIINTH CUCTEMBI YPaBHEHUI:

+4ny =a;
{+y:b.

3. O:xupaemblii (e) pe3yabTat (b1): opopmiieHHe oTyeTa B Buae daitna popmara «MathCAD»




IIpakTHyeckas padora Ne3
«HTepnoJIsinMs U MpeacKa3aHue CIyYaiiHbIX MPOIECCOB»

1. Heap 3anaTusa: dopmupoBaHue yMEHUS NPOBOAUTH HWHTEPHOJSIHUIO U IpeIcKa3aHue
pe3yJIbTaToB KcIepuMeHTOB B porpamme «MathCADy.

2. AJIFOpI/ITM BBIIMMOTHCHHUSA IIPAKTHYECCKOI0 3a/IaHUA

3ananue 1.
Bbruuciute 3HaueHus 3amanHod ¢GyHkiuuu yi = f(Xi)) B y3max uuTepnomsimm xi =a + hi, rme
b-a
h ZQ, i=0,1,..., 10, na orpeske [a, b].
10
BapuanTs! 3ananmii 1...7
Ne f(x) [a; b] Ne f(x) [a; b]
BapHaHTa BapraHTa
1 Sinx? [0; 2] 9 x-Cos(x + In(1 + x)) [1; 5]
2 Cosx? [0; 2] 10 2% [1; 5]
10-In—
_ 1+X
3 e [0; 5] 11 | Sinx®e ™2 [0; 3]
4 1 [0; 2] 12 Cos(x + Cosx) [0; 2]
0,5+ x°
5 (x+Sin) [2; 5] 13 Cos(x + %) [3: 6]
6 1 [0; 4] 14 Cos(2x + x?) [0; 1]
(1+e)
7 Sin(x + e5™) [0; 3] 15 eC%*-Cosx? [0; 2]
8 ef(x+1/x) [1; 3]
3amanue 2.

[To BeruncnenHo# Tabaue (Xi, Yi) MpoBECTH MapabOIUIECKYIO0 HHTEPIOJISIIHIO.

1) [ns HaxoxxaeHus: KodpPUIHeHToB uckomoro noauHomMa (3.1) He0OXOAMMO COCTaBUTH CUCTEMY
JTUHEHHBIX anreOpanyeckux ypaBHenuit (3.3).

2) CucteMy ypaBHEHHUH PELIMTh MATPUIHO C MCIOJIb30BaHKeM (GyHkiuu Isolve.

3) Iloctpouth rpadyik UHTEPIIOISAIIMOHHOTO MHOTOWIEHAa U OTMETUTh HAa HEM Y3JIOBBIE TOYKHU (Xi,
yi)-

3ajanue 3.

1) st BeIuCIEHHON TaOMUYHON (QYHKIIMK COCTaBUTH (POPMYTY HHTEPIOISIIMOHHOTO MHOTOUJICHA
Jlarpan»ka, UCTIOJIb3YsI OTIEpaTOPbl CYMMHPOBAHUS U TIEPEMHOXKEHUS 110 JUCKPETHOMY apTyMEHTY, a
Taroke QyHKiuio if,

2) IMoctpouth rpadmk UHTEPHOISIUOHHOTO MHOTOUYJICHA M OTMETUTh HA HEM Y3JIOBbIe TOYKHU (Xi,
yi).

3ananue 4.

1) IlpoBectn WHTEPHOAUPOBAHUE 3aJaHHOW (QYHKIUM C TIOMOIIBIO TIEPBOM U BTOPOU
WHTEPIONSIIUOHHBIX Gopmyn HproToHa.

2) IMoctpouts rpadvKu MHTEPIOJISIIIMOHHBIX MHOTOWICHOB U OTMETUTh Ha HEM Y3JIOBBIE TOUKH (Xi,
yi)-

3amanme 5.

1) IlpoBecTn NHMHEWHYI0 WHTEPHONSAIUIO 33JaHHONM (QYHKIMKM C TIOMOIIBIO BCTPOCHHOM
UHTEPIIOSIIMOHHON QyHKImu linterp.

2) IMoctpouts rpaduk Gpyukiuu linterp u oTMETUTH HA HEM Y3JI0BbIE TOUKH (Xi, Yi).

3aganue 6.



1) IIpoBecTu CrutaiftH-UHTEPIONSIINIO C TIOMOIIbI0 GYyHKIWMI Ispline, pspline, cspline u interp.
2) IToctpouts rpaduk GyHKIHU INtErP 1 OTMETHTH Ha HEM Y3JI0BBIE TOUYKH (Xi, Vi).
3ananue 7.
1) Beruucnuth 3HaueHus 3agannoi Gpyukun yi = f(Xi) B Toukax xi =a +i/10, rme, i =0, 1, ..., 10(b
—a), Ha oTpe3ke [a, b].
2) C ucnosib3oBanueM ¢ynkiuu predict BbIMOTHUTH MpeacKa3zaHne (IKCTPAMOIISIHIO) MOTyISeHHOTO
BEKTOpa JaHHbBIX Yi B mocieAyommx 10 Toukax 1o mocjaeAHuM 7 3Ha4CHUSIM (DYHKITUH.
3) OtobOpa3uth rpaduyecku HMEIOUIMECs IaHHbIC, MPEACKAa3aHHbIC JaHHbIE W HCTUHHBIN BUJ
byukuuu f(x).

3. Oxunaemblii (e) pesyabtar (bI): odopmieHue ordeta B Buue ¢aina Qopmara
«MathCAD»

IIpakTnyeckas padora Ned
«MaremaTn4yeckasi 00padoTKa pe3yJibTAaTOB IKCIIEPUMEHTAJIBHBIX JTAHHBIX)

1. Heasn 3aunsatusi: PopMHpPOBaHHE YMEHHUS MPOBOIUTH MAaTEMaTHUYECKYI0 OOpabOTKy
9KCIIEPUMEHTAIBHBIX AaHHBIX B mporpamme «MathCAD».

2. AJITOPUTM BBITIOJIHEHUSI PAKTHYECKOT0 32 IaHUS

3amanme 1.
CosnaiiTe Ta0HIly SKCIICPUMEHTAIBHBIX TAHHBIX:

xiza+h;,i=0,1,...,10, h=

, Ha oTpeske [a, b].

Bapuants! 3ananus 1

Ne yi [a; b]
BapHaHTa
1 2,86; 2,21; 2,96; 3,27; 3,58; 3,76; 3,93; 3,67; 3,90; 3,64; 4,09 [0; 1]
2 1,14; 1,02; 1,64; 1,64; 1,96; 2,17; 2,64; 3,25; 3,47; 3,89; 3,36; [-1; 1]
3 4,70; 4,64; 4,57; 4,45; 4,40; 4,34; 4,27; 4,37; 4,42; 4,50; 4,62 [2; 4]
4 0,43; 0,99; 2,07; 2,54, 1,67; 1,29; 1,24, 0,66; 0,43; 0,35; 0,70 [2; 4]
5 1,55; 1,97, 1,29; 0,94; 0,88; 0,09; 0,02; 0,84; 0,81; 0,09; 0,15 [1; 4]
6 3,24;1,72; 1,95; 2,77; 2,47; 0,97; 1,75; 1,55; 0,12; 0,70; 1,19 [0; 4]
7 2,56; 1,92; 2,85; 2,94; 2,39; 2,16; 2,51; 2,10; 1,77; 2,28; 1,70 [-1; 2]
8 1,77;0,92; 2,21; 1,50; 3,21; 3,46; 3,70; 4,02; 4,36; 4,82; 4,03 [-1; 3]
9 1,53; 0,45; 1,68; 0,12; 0,68; 2,36; 2,58; 2,53; 3,45; 2,70; 2,82 [4; 8]
10 2,50; 3,90; 3,54; 4,63; 3,87; 5,25; 4,83; 3,24; 3,08; 3,00; 4,70 [0; 5]
11 2,95; 3,38; 2,71; 2,37; 2,29; 2,75; 2,76; 2,74; 2,57; 2,40; 2,99 [1; 5]
12 -0,23; -0,03; -0,98; -0,97; -0,43; -0,91; -0,27; -0,19; 0,88; 1,06; 0,72 [2; 4]
13 2,36; 0,03; -0,38; -1,33; 0,25; -1,36; 0,95; 3,16; 4,03; 4,92; 4,20 [0; 2]
14 3,82; 4,07; 3,53; 4,83; 5,53; 5,04; 5,09; 5,87; 5,53; 4,72; 4,73 [3; 4]
15 2,35; 2,16; 2,39; 2,39; 2,18; 2,09; 2,44; 2,56; 3,35; 3,22; 2,65 [-3; 4]
3aganue 2.

1) AnnmpokcMMHpOBaTh MHOTOWIEHAMH 2-0M U 6-0M CTENEHU IO METOAY HauMEHbBIINX KBaJgpaToOB
GyHKIMIO, 33JaHHYI0 TabIuIel 3HaUeHUH Xi ¥ Yi U CPABHUTH Kau€CTBO MPUOINKEHHH.
2) [MocTpouts rpa)uKu MHOTOUJICHOB U OTMETHUTD y3JIOBBIE TOUKH (Xi, Yi).
3amanue 3.
1) Jins mpuBeNEHHBIX B TaOJUIE SKCIEPUMEHTAJIbHBIX TAHHBIX (Xi, Yi) OMPENENUTh HapameTphl
JMHEWHOW PEerpecCHy ¢ MCIOJb30BaHKEeM BCTpoeHHBIX GyHKImit Mathcad slope u intercept.
2) Otob6pa3uth rpaduyeck COBOKYMHOCTh TOYEK BEKTOPOB Xi U Yi M Pe3yibTaThl MPOBEIECHHON
JIMHENHOM perpeccum.
3ananue 4.
1) AnnpokcuMUpoBaTh JaHHBIE U3 BEKTOPOB Xi U Vi !
— MOJTMHOMOM 4-0ii cTeTieH: pyu moMoIny GpyHKuui regress u interp;



— HabopaMHu MOJMHOMOB BTOPOTO IOpsiKa ¢ moMouibio GyHKIwmid 10ess u interp (mpu span
paBaom 0,5 u 2,5).
2) Otobpa3zuTte rpadu4ecku pe3yibTaThl alMPOKCUMAIIH.
3ajanue S.
1) ANmpoKCUMHPOBATH SKCIEPUMEHTAJIbHBIC ITaHHbIE M3 TAONHUI 3HAUYEHUH Xi M Vi JMHEHHON
KOMOUWHanuen QyHKIui:
f(x) = a1 f1(x) + a2 f2(x) + az f3(x).
2) KoadhdurmeHTsl BekTopa a Haiitu ¢ momoripio Gyrkiuu linfit.
3) OtoOpa3uth rpaduvecku COBOKYITHOCTh TOYEK BEKTOPOB Xj U Yi U PE3YyJIbTAThl MPOBEIACHHON
JUHEHHOMN perpeccuu oOIIero BU/IA.
Bapuantel 3amanus 5

Ne f1(x) f2(X) fa(X)
BapHaHTa
1 e 1 Sin x
V1+ 2Cos®x
2 1 e Sin (3x)
1+ x° |
3 1 e Sin X x
1+ x?
4 arctg x In In x Sin x
5 e—x 12 1 efx
X
6 1+ x Cos x
Cos—
2+Xx 0
7 1 1+ x2 Cos x
1+e*
8 X 2 —Cos x X
CosE S|nE
9 1 arctg-/x Sin 3x
1+e”
10 In(x + 5) 1+ X Sin x
11 1 1+ X 1
X x?
12 Cos x 1 1
1+ x+x° 1+ X
13 e Cos 4x —eX2
14 N+e e Sin?(3x)
15 1 X X
— Cos— Cos—
1+ X+ X 10 10
3aganue 6.

1) AnnpokcuMUpOBaTh SKCIIEPUMEHTANIbHBIE JaHHBIE U3 TaOIUI] 3HAUCHUH Xj U Vi QYHKIMeH BUa:
Uo+Upx+U, %
f(x)=e o727

2) [TapameTtpsl BekTopa U HaiiTu ¢ moMomibio Gpynkuuu genfit.



3) Orobpa3uth rpauyecku COBOKYITHOCTb TOYEK BEKTOPOB Xi M Yi U PE3YJbTaThl MPOBEICHHON
HEJIMHEHHOM perpeccuu 00IIero Bua.
3ananue 7.
1) BBIMOMHUTE Criia)KMBaHHUE DKCIIEPUMEHTATILHON (DYHKIIMH, 3aJaHHON TaOJIHIICH 3HAUYCHUN Xi H Vi,
C MOMOIIbI0 BcTpoeHHBIX (yHKmit Mathcad: medsmooth, ksmooth u supsmooth.
2) Pe3ynbrathl criaxuBaHus 0TOOPa3uTh TpaduuecK.

3. Oxunaembiii (e) pesyasbtar (BI): odopmiieHHMEe oTdyeTa B Buae daitna ¢dopmara
«MathCAD»

IpakTnyeckas padora NeS
«HAcnosib30BaHHe YN CJIEHHOTO HHTErpupoBanus u J1uddepeHIIUPOBAHUS B MOAETUPOBAHUH
TeXHHYECKHX CHCTEM

1. Heap 3ansarusi: DopMupoBaHHE YMEHHUsS UYUCJICHHOTO HWHTETPUPOBAHUS W
nuddepentmpoBanus B mporpamme «MathCAD».

2. AJITOPUTM BBITIOJIHEHUS MPAKTHYECKOTO 32 IaHUS
3apanue 1.
Onpenenutb Gynkiuio f(X) TadbauaHo, BeraucauB 3HadeHus yi = f(Xi) B Toukax xi =a + h;;
i=0,1,..8;

h= b-a Ha oTpeske [a, b].
Bapuantsl 3ananus 1
Ne f(x) [a; b] [c; d]
BapHaHTa
1 1 [0,4; 0,8] [2, 2;1]
tg2x +1
(1—Cos3x)-2
3 1 [0,18; 0,98] [0,5; 0,6]
XX +4
4 Sinx [0,8; 1,6] [2;2,1]
1+ Sinx
5 x210(x+2) [0; 0,4] [1,5; 1,6]
6 y2ardg (x/3) [0,8; 1,6] [1;1,1]
7 e**-Sin3x [0,4; 1,2] [2;2,1]
8 ctg2x [0,8; 1,2] [1:1,1]
(Sin2x)°
9 (x + 1)-Sin x [1;5] [1; 1,1]
10 Sx + x-lgx [0,2; 1] [1,3; 1,4]
11 (2x + 3)-Sin x [0,4; 1,2] [0,5; 0,6]
12 Cosx [0,4; 1,2] [1;1,1]
2X+5
13 1 [0; 4] [2;2,1]
1+ X+ x>




14 1+ x [0,4; 0,8] [1,5; 1,6]

2+ X

15 Arer [0,4; 1,2] [0,5; 0,6]

3amanue 2.

b
BerurcinuTe MHTErpai: _[ f (x)dx:
a
1) C MOMOIIIBIO BCTPOSCHHOTO ONepaTOpa HHTETPUPOBAHUS;
2) o ¢opmyIe IpIMOYTrOJIbHUKOB;
3) mo ¢popmyne Cumncona,
4) ¢ TMOMOIIBIO BCTPOCHHOI'O OIEpaTropa MHTEIPUPOBAHHMS W WHTEPHOJSAIMEH TaOIMYHOU
byuknuu KyorndeckuM cruiaiaom (Gyakmuu cspline u interp);
5) MeTo0M HeonpeAeTIeHHBIX KOAPPUITUSHTOB ISl YUCIICHHOTO HHTETPUPOBAHHUS.

3amanme 3.
b

Bbrancnauts uHTErpan J. f (X)dX meTomom MonTe-Kapno. J{jist 3T0ro HE06XO0AUMO:
a

1) onpeienuTh qUana3oH ciay4yaiHbix yncen, Harnpumep | = 0...1000;

2) ompenenuTh C TOMOIIBI0 (QYHKIHMHA FNd paBHOMEPHO paclpeAeieHHYIO CIydailHyro
BEJIMYMHY 7jj HA OTpE3Ke HHTerpupoBanus [a, b];

3) coznmatb Bextop Fj = f(7;);

4) ¢ momMouIbio PyHKIIUH MEaN BIYUCIUTD HHTETPA.
3ananue 4.
Haiiti nepBooOpa3Hyro aHanuTU4ecKu 3aaanHon ¢pynkuuu f(X), ncnons3ys komanay Symbolic —
Integrate on Variable.
3ajanue 3.
BeraucinTh 3HAYSHUS IEPBOM U BTOPOi Mpon3BoaHbIX GyHKIMH f(X) B Touke X = c:

1) ¢ momomkto oneparopoB auddepennuporanust Mathcad;

2) METO/IOM HEeoNpe/IeIeHHbIX KOI(DMUIIMEHTOB [T YUCICHHOTO AU (epeHIInPOBaHNS.

3) Onpenenuts pyukuuio f(X) Tabnuyano, BeIUUCIUB 3HaUeHHs yi = f(Xi) B Toukax xi = ¢ + h-i,
i=0,1,..,10,h=0,01 na orpeske [c, d].
3ananue 6.
OmnpenenuTh CUMBOJBHOEC 3HAUCHHE TMEPBOM M BTOPOil Mpou3BoAHBIX f(X), MCIONB3ys KOMaHIy
Symbolic — Differentiate on Variable.

3. O:xupaemblii (e) pesyabTar (bBI): odopmieHHe oTdyera B Buae ¢aina ¢dopmara
«MathCAD»

IIpakTyeckas padora Ne6
«Onuncanue Mojeell ¢ MOMOIIbI0 00BIKHOBEHHBIX AU (pepeHunaIbHBIX yPABHEHUID»
1. Heap 3ansaTusa: OopMupoBaHHe yMEHHUs peliaTb OOBIKHOBEHHBIE TU(QepeHIHaIbHbIe
ypaBaenusi B nporpamme «MathCAD».
2. AIrOPpUTM BBINOJIHEHHUS IPAKTHYECKOT0 32 JaHUS
3amanue 1.

PemnmTs 3ama4y Kormu: ? = f(X,Yy), y(0) =1, c marom h = 0,1 Ha otpeske [0; 1]:
X

— MeToA0M Diliepa;
— meTooM Pyrre-Kytra (ko3ddurmenTs! K 3a1aTh kKak QyHKIUH OT X U Y);
— MeTogoM AnaMmca;
— ucnonb3ys pynkmmto rkfixed.
Bapuantsl 3aganus 1




No f(x, y) Ne f(x, y) Ne f(x, y)
BapUaHTa BapUaHTa BapUaHTa
1 X+y 6 2y — Cos2x 11 2y + 3¢
2 2% + 2y 7 y—e®+2 12 Y x
Z—e
2
3 e*—3y 8 3y —2-Sin x 13 Cosx
+ [
3
4 y — Sin x 9 ey 14 y—4x+5
5 10 2-Sinx +y 15
Y _x 2x— Y _gx
3 3
3ananue 2.

[TocTtpouTh rpaduKu peIICHUM, IMOJIYyYEeHHBIX MeTojgamMu Oinepa, Pynre-Kyrra, Amamca u ¢
nomotibio ¢pyukiuu rkfixed. Beraucauth B Touke X = 1 OTHOCHTEIBHYIO MOTPEITHOCTD IS KaXKI0TO
MeTo/a.

3ananue 3.

Haiitn ananutnyeckoe (tounoe) pemenue OY u3 3amanus 1 ¢ momomipio mpeoOpa3oBaHHi
Jlarunaca (komanzer Symbolic — Transforms — Laplace Transform u Inverse Laplace Transform).
3ananue 4.

Pemuts 3amauy Ko mist cuctemsr O1Y nipu 3aaHHbIX HavadIbHBIX YCJIOBHSX Ha otpeske [0; 2] ¢
marom h = 0,2. Pemats ¢ momomipio pynkuuu rkfixed. ITocrpouts rpaduku Gpyrkimii u(t) u v(t).
Bapuantsl 3ananus 4

No CucreMa 0OBIKHOBEHHBIX Hauanbabie
BapHaHTa Qg depeHIraIbHbIX ypaBHEHUN yCIOBUS
u(0) u’(0) v(0) v’(0)

1 =2v+tou 15 15 1 1
{’ =4v - 2u.

2 "= -v+ 3u; -1 1 -1,5 3
{’ =vy-—2U.

3 =2v— U 15 15 1 1
{’ =4v+u.

4 ” = 5v; 1 15 0 2
3 "=yv+2u+t

5 =v+ utt 0,5 15 -1 2
{’ =v+2u-—t

6 =2v+ utt; 0,5 2 1 2
{’ = 4v.

7 =V 5 5 -1 1
{’ = 5v—Tu.

8 "=v-5u; 1,5 1 3 1
{’ =2v+u-+t

9 =05 +v, 2 0 -1 1
{’ =4-u+t

10 T=v+t; -1 2 -1,5 0
{’ =v+3u

11 =y—u-—t; 1,5 1,5 -1 -1
{’ =2v+u

12 T=5v+ ot -1 1,5 0 -2
{’ =3v+tu

13 { =y+tu -0,5 1 -1 2



v’i=v+u-t.

14 T=2v—u; 0 -2 0 2
{’:4v+t.

15 =y -2 3 3 -1 1
{’=v+3u.

3ajanue 3.
Ha otpeske [a; b] ¢ ucmonb3oBanuem ¢yukumii load, score u sbval mpeoOpaszoBaTh KpaeByio
3aj1ady:

2

d7y

d_2 =1(x, y, y’), npu rpannunbix ycioBusx y(a) = 4, y(b) = B k 3agadye Ko u HaiiTH pelicHue
X

saganaoro OJ1Y B 10 mpoMekyTOYHBIX TOUKaX ¢ momoripio Gpyrkiuu rkfixed.

Bapuantel 3aganus 5

Ne f(x, y, ) I'pannuHbIC YCIOBUSA
BapUaHTa a b y(a) y(b)
1 e’y + cos X 1 2 0 0
2 ysinx +e ™ 2 3 1 0
3 y cos X + tg X 0 1 0 0,45
4 X3y + COS X 0 1 1 0
5 X + eXy 2 4 1 0,14
1-x
6 XZy 11 1 3 0 0,17
1+ X
7 y COS X + COS %X 1 2 0 0
8 (2 +x)y + arctg x 0 3 0 0,22
9 (5-x)y+x 2 4 0 -1,2
10 eXy+2e™ 0 1,5 2,4 0
11 ﬂ oy -3 -2 3 0
X
12 , 1 1 2 3 0 0
(x° + X) y+ 2
13 (10-x)y +x -1 0 2 0
14 y 1 3 15 0
= +X
X
15 ylnx+1+x 7 8 0 0

3. Oxunaemblii (e) pesyabtaT (bI): OodopmieHue ordeta B Buje ¢aina Qopmara
«MathCAD»

IIpakTyeckas padora Ne7
«Onucanue Moaesieil ¢ MOMOLIbI0 AP PepeHIHAIBHBIX YPABHEHUI B YaCTHBIX
NMPOU3BOIHBIX»

1. Hear 3anarus: PopMupoBaHue yMmeHUs pemats AuddepeHlnnanbHble ypaBHEHUS B
YaCTHBIX MPOU3BOIHBIX B mporpamme «MathCAD».

2. AITOPUTM BBINOJTHEHHUS MPAKTHYECKOI0 3a1aHUA

3ananue 1.
BapuanTe! 3ananus |

N | f(x) a \ b | ¢




BapHaHTa
; 7 T
ak-- ;
3 | 4 0,2
4 | 6 0.3
5 | 8 0,4
|
|
0— -
b X
6 X(x%—1)
7 sin (mx?)
8 sin(mx) cos x
9 x-Sin2( x —1)
10 4x3-(x— 1)
11 /| 1 0,1 0,2
12 a 3 0,2 0,4
13 | | 5 0,4 0,6
14 | 7 0,6 0,8
15 : : 9 0,8 0,9
|
L —
& F; S = X
Pemmuts 3aaady o KOJIG63.HI/II/I CTPYHBI GHHHHHHOﬁ JJIMHBI C 3aKPCIUICHHBIMU KOHIIAMMU
ou  , 0%
—=a -—,a=1,;
ot* Ox*
C HA4YaJIbHBIMH YCJIIOBHUAMMU:
u(x, 0) = f(x),

a—u(x,O):O,OSxS 1;
ot

U HyJeBbIMH TpaHnuHbiMU yenoBusmu: U(0, t) = u(l, t) = 0.

Jlist pemieHust 3amauu moctpouth cetky u3 11 y3moB mo X (i =0, 1, ... 10) u mpoBecTH BBIYHUCICHUS
st 16 cnoés o t (j =0, 1, ... 16). Berunciienus BBIMOJHUTH ¢ 11arom h mo x, paBusiM 0.1 u mrarom
7 no t, paBubiM 0,05. OrtoOpa3ute rpadudecku pemenue 3agaud Ha 0-m, 5-m, 10-m u 16-m
BPEMEHHBIX CIIOSX.

3amanmue 2.
Haiitu pemenwue U(x, t) 11s ypaBHEHHS TEIUIOMPOBOIHOCTH C TIOCTOSHHBIMU KO (DUITHEHTAMHE:
ou %
—= a—z, a=1;
ot OX

C HaYaTbHBIMHU YCIIOBHSIMHU:
ulx,0) =f(x),0<x<1;

Y TPAaHUYHBIMH YCIOBUSMU:

u(0,t) =a,

u(l, t)y=>n.

Jlnst pereHust 3a1a4u mocTpouTh ceTky u3 11 y3i0B mo X (1 =0, 1, ... 10) u npoBecTH BBIYUACICHHS
st 12 cnoéeno t (j =0, 1, ... 12). Beruuciienus BeimogHuTh ¢ marom h mo x, paBabiM 0,1 u marom
7 mo t, paaeiM 0,005. OToOpa3uth rpadudeckn pemenue 3amadn Ha 0-om, 4-om, 8-om u 12-om
CIOSX W TIOCTPOUTH HMHTETPalIbHYIO TMOBEPXHOCTh PACHpPENEICHHUS TEeMIEpaTypbl B CTEpXKHE C
nomoinbio komauael Graphics — Create Surface Plot.



Bapuantsl 3ananus 2

Ne f(x) a b Ne f(x) a b
BapuaHTa BapuaHTa
1 Xx(x—1) 0 0 9 (X2 +0,5)-cos(2m x) 0,5 1,5
2 X3+ x2-x 0 1 10 Sin(m x)-cos x 0 0
3 x*(1 —X) 0 0 11 x-sin(2(x — 1)) 0 0
4 x2(1 —X) 1 0 12 In(0,5 + x)-(x — 1) 0,7 0
5 x-sin(2x x) 0 0,3 13 x-sin(4(x—1)) —x 0 -1
6 (X — 1)-sin®x 0 0 14 x-cos(2mx) 0 1
7 4x%(x — 1) 0 0,5 15 x-e X(x* - 2) 0 0,4
8 10x3(x — 1) 0 0,5
3aganue 3.

Haiitu crammonapHoe pacmpeneiieHue TeMIeparypbl B KBaJpaTHOM IUIACTHHE CO CTOpPOHOM 1,
onuceiBaeMoe ypaBHeHueM Jlamnaca:

o°u o

o+ 75 =0;

C KpaeBbIMU YCIIOBHSIMHU BH/JIA:

u(0,y) =fiy), (0<y<1);

u(l,y) =fa(y), O <y <1,

u(x, 0) = fa(x), (0 <x <1);

u(x, 1) =fa(x), (0 <x <1).

Pemate 3amady ¢ nomoripto ¢yukiuu relax. J{is pemenus 3agadu MOCTPOUTh ceTKy u3 11 y3i10B
no X (1=0,1,..10) u u3 11 y3moB mo y (j =0, 1, ... 10). Otobpa3uth rpaduyeckd ¢ MOMOIIBIO
komauabl Graphics — Create Contour Plot cranmonapHoe pacmpezeneHue TeMmIeparypbl B
IIJIaCTHHE.

Bapuantel 3ananus 3

Ne fi(y) fa(y) fa(x) fa(x)
BpHAHTa
1 y? cosy+ (2 - X3 1+x
—cosl)y
2 e/ —ey? y 1-x3 X
3 1-vy? y sinx+1— — X
x3(1 + sinl)
4 0 y sin x— x3-sinl X
5 & +y}(1-e)-1 y 0 X
6 y? cosy+ (3 - X3 1+ 2x
—cos 1)y
7 0 y sin x— x3-sinl X2
8 2ey — (1+ + —y 1-x3 X—2
2e)y’—1
9 —10y’ -8y +6 | —10y?>—30y + 22 %%+ 7x + 6 Ox% — 15x — 12
10 —7y> -5y +3 — 7y - 21y + 13 6X° + 4x + 3 6x% —12x -9
11 1 y+1 1 1+X
12 1 ey 1 e*
13 —y? by 4 + 5y —y? X% + 3x X2+ 3x+ 4
14 3-7y 7—6y 4x + 3 5X—4
15 0 siny 0 Sin x

3. Oxunaemblii (e) pesyabtaT (bI): OodopmieHue ordeta B Buje daina Qopmara
«MathCAD»



IIpakTnyeckas padbora Ne§
«CnekTpanbHbIii AHAJIN3 U CHHTE3 CTATUCTHYECKOI HHpOpMAINI
1. Heas 3ansatus: GopMupoBaHre yMEHHs MPOBOIUTH CIIEKTPAIbHBINA aHaIN3 U CHUHTE3 B
nporpamme «MathCAD».
2. AJIrTOPUTM BbINOJTHEHHUSI IPAKTHYECKOT0 3a1aHM S
[Topsi10K BBIMTOTHEHHS TPAKTUYECKON paboThl No§
3amanue 1.
1) Boruricnuth nepBbie miecTh map kKod(QOUIUMEHTOB pa3ioxeHus B psag Pypoe dynkiuu f(t) Ha
orpeske [0, 27].
2) Ioctpouts rpaduku 1, 2 u 3 rapMOHUK.
3) Beimonaute rapmonndeckuii cuates Gpyukiuu f(t) mo 1, 2 u 3 rapmonukam. Pe3yabTaThl cCHHTE3a
0T00pa3uTh rpaUuecKy.
BapuanTse! 3ananus |

No () Ne (1) No (o)
BApUAHTA BApUAHTA BapUaHTa
1 Cost 6 Cost-Cos|Sint| 11 Sin(\/ﬁ)
1+ Cos? 2t
2 Sin t 7 arctg(Cos0,5t) 12 COS( \/ﬁ )
1+ Cos®2t
3 Sin2t + Sin23t 8 sin% 13 e—lo(t—ﬂ)2
3+ Sin t + Cos2t ©
4 Sin3t 9 Sint + |Sin2t| 14 st
3
‘Sin t‘+\Cost\ ¢
S |sin3t| 10 2 15 ot
Cose Sin(ij e OOSZCos(Sin t)

3amanue 2.
1) BBIMOJHUTH KITACCHYECKHI CIICKTpaIbHbIN aHamu3 U cuuTe3 Gyukimu f(t).

2) OroOpa3uth rpaduyecku CHEKTpbl aMIUIMTYJ W (a3, pe3yapTaT CIEKTPaJbHOTO CHHTE3a
dynkmu f(t).
3ajnanue 3.
1) BBINOTHUTE YHCIIEHHBIH CIIEKTPANIbHBIN aHanu3 u cuHTe3 Gynkuuu f(t). Jns aToro Heodbxoanmo
3aaaTh ucxoanyr ¢ynkuuro f(t) auckperHo B 32 orcuérax.
2) Oto0pa3uth rpaduyecKu CIEKTphl aMIUIUTYI U (a3, pe3yiabTaT CHEKTPaJbHOTO CHUHTE3a
byuximn f(t).
3ananue 4.
BeimonHute cnekrpanbHblii aHanmu3 W cuHTe3 ¢GyHkuuu f(t) ¢ momompro BII®. [lns storo
HEOOXOINMO:

1) 3amare ucxomuyto ¢pyukimo f(t) muckperno B 128 orcuérax;

2) BeInOJHUTH Tipsimoe BII®D ¢ momomsio ¢pyukimu fft 1 oToOpa3uTs rpaduyeckn HalCHHBIC
CHEKTPBI aMIUTUTYA U (a3 NEepBbIX IIECTH FAPMOHUK;

3) BemonHUTh OOpatHOe BII® ¢ momomkio ¢yHknuu ifft U oroOpasuth rpaduyecku
pe3ysbTaT crieKTpaibHoro cuHTe3a (yHkuuu f(t).
3ajaHue 3.
Beimonauts pusbrpaiuio Gyaknuu f(t) ¢ momorsio BIID:

1) cunresupoBath ¢yHkuutoo f(f) B Buae mMONE3HOrOo CUTHANA, MPEACTaBICHHOTO 128
OTCUYETaMH BEKTOpa V;



2) K MONE3HOMY CHTHaly V MPUCOSAWHHUTH myM ¢ momoinsto ¢ynkiuu d (rnd(2)-1) u
chopmupoBath BeKTOp U3 128 0TCUETOB 3alTyMIICHHOTO CHTHAJIA S;

3) mpeobpa3oBaTh CHTHAJI C IIYMOM S W3 BPEMEHHOW OO0JACTH B YaCTOTHYIO, HMCIIOJB3YS
npsimoe BII® (pynkius fft). B pesynsrare noayunrcs curnain f u3 64 4aCTOTHBIX COCTABIISAIOIIMX;

4) BBINOJTHUTDH (PUIBTPYIOLIEE peoOpa3oBaHUe C MOMOIIBI0 PYHKIIMN XeBHcaiaa (mapaMmeTp
bunpTpanuun o = 2);

5) ¢ nomouipto dynkuuu ifft BemonHuTE 00paTHOe BII® M MONYYUTH BEKTOP BBIXOTHOTO
cur"ana h;

6) TOCTpOUTh TrpadUKHU IOJIE3HOTO CHUTHAjJa V M CHTHAJIA, TOJIY4YeHHOro (uibTpanuen
3alIyMJIEHHOT'O CUTHAJIa S.

3. Oxunaembiii (e) pesyasbtar (BI): odopmiieHHMEe oTdyeTa B Buae aitna ¢dopmara
«MathCAD»

TunoBoi npuMep 3a1aHus

IIpakTuyeckast padora Ne 1.

3aganue:

1. U3yunTh T€OpEeTUUECKUI MaTepUall.

2. Odopmuts otyer B Buze ¢aiina popmara «MathCAD» (pacmmpenune daitna *.mcd).

Heab 3aganus: hopMupoBanue od1Iero npeacrabieHus padboTsl ¢ mporpammoit «MathCADy.
AJITOPUTM BBINOJIHEHHUS NIPOBEPSIEMOr0 3a/IaHUS

1.1. 3amanue BBINONHSETCA U1 BCEX BapUaHTOB. BHIYHCIUTE:

+100; |-10J; 101,

Pemenmne:
J1oo=10  |-10] =10 101 = 3628800

1.2. 3amanue BBIOHSCTCS I BceX BapuaHTOB. ONpeIeTuTh epeMeHHbIE:
a:=3.4; b:=6.222; ¢ =0.149.
Pemenue:

a=34 bi=6222 ¢'=0143

1.3. 3a,Z[aHI/Ie BBIITOJIHACTCA JIA BCEX BAPUAHTOB. Beraucnuts:

2ab +3/c

7 = N =% . cos 2.
\/(a2+ba+C).C b
Pemenue:
3
g _2abtye .0
la? 4 b2 ¢

Pt

= esm(c}-cos[%] — 0,991

1.4. 3a£[aHI/IC BBIIIOJHACTCA IJId BCCX BApHUAHTOB. BrinonHuTh CJIcayromue orncpanuun ¢
KOMIIJICKCHBIMHU YU CJIaMU.

Z:=3+2i; |Z|=; Re@)=: Im@)=: arg(Z)=: JVZ =:

27 = 71:=1+2i; Z2:=3+4i; Z1+72=; Z1-272=; Z1 -72=; Z1/Z2 =.

Pemenue:



Zo= -3+2i

|z| = 3606
Re(Z) = -3
Im(Z) = 2
arg(Z) = 2.554

JZ =055+ 181%

27 = —6+4
Z1=1+2i
72 0= 3+4

L1+ 22 =4+6
Zl-Z2=-2-2
2122 ==-5+ 10

1 = 0.44 4 0.0
Z2

1.5.3az[aHHe BBIIIOJIHACTCA JIsI BCCX BAPHUAHTOB. Breimonnuts CJICAYIOIIUC OIICpalluu:
12

_ : 0 tg2x
ii=1.10; Y 1=; i+1)=: [x?-lg(x+2)dx=: _Clgex X=;
; H( ) { 4 ) 0L;(sin 2X)*
X:=2; ix5=; isin(x):.
dx dx
Pemrenne:
i=1.10

Zi:ii
1

H (i+ 1) = 39916800

1

all4

o log(x+ 2) dx = 7711x 1077

Y0

a1
cot2.x)

di = g| - HeCOBCTEEHHBIA MHTEMpEN, PaciogMTCa

stni 2 %)
Y&

[ This calculation does not converge ko a solution, |

x=2

45 -m
d

4 sintx) = —0416
dx



1.6. 3aganue BIMOMHsIETCS A1 BceX BapuaHToB. Onpenenuth BekTopbl d, S U R u 0T0Opasuth ux
rpaguIecKu.

i di Si Ri
0 0,5 3,3 2
1 1 5,9 3,9
2 1,5 7 4.5
3 2 6,3 3,7
4 2,5 4,2 1,2
Pemenue:
0.5) 2.3) 2 )
1 5.9 2.9
i=0.5 d=|15 s=1 7 k=45
2 6.3 27
2.5 \ 4.2 1.2
8
d f
Sy
Ej
-2
1]
0 1 y 3 4

1
1.7. 3aganue BHINOIHSETCS A BceX BapuaHTOB. [locTpouTh rpaduku cneayrommx GyHKInI:
X (a) :=cos() - sin( @);

Y (a):=1.5c08(ex)? —1;
P(a) :=cos(a).
Pemenmne:

(o) = cos{o)-sinfoe)




V(o) = 1.5.cosla?) = 1

Plo) = cos{a)

1 T T
0.5¢ .
P(a) Of s

- 0.5k .

_1t 1 1 1 |
-1 -5 0 5 10

0

1.8. 3aganue BoimonHsAeTCA 111 Beex BapuaHToB. Co3nate MaTpuily Q pazmepoM 6x6, 3alI0JHUTH e
MIPOM3BOJILHO ¥ OTOOPA3UTh TPaPHUECKH.

Pemenne:
(24310 1)
525534

532415
C=lg 74261
406732
\204685)




1.9. 3ananue BeImoNHACTCA 1715 BceX BapuaHTOB. [1ocTpouTh rpaduk MOBEPXHOCTU U KapTy JIMHUMA
YpOBHsI 17151 QYHKIIMHU ABYX TIEPEMEHHBIX

X(t,a):=t-cos(a)-sin(a).

Peienne:

2, o) = t-cos(a)-sinor)

X

Pesynbprathl pacuera mo mpakTtuueckod padote ««MojaenupoBaHue MOBEACHHUS PEaTbHOTO
00BbeKTa B KPUTHYECKOM CHUTyallud Ha OCHOBE ero IudpoBoi komum»» Kypca «Lludpossie
TE€XHOJIOTHUH MPOU3BOJICTBEHHBIX MPOLECCOBY SIBISIOTCS UCXOAHBIMU JaHHBIMU JUISl TPAKTUYECKOU
pabotel  Ne5 Mcmosnp3oBaHHME UYHCIEHHOTO WHTETpUpOBaHUS M Ju(epeHIpoBaHUsS B
MOJIEJTMPOBAHUN TEeXHUYECKUX cucreM M Ne6 OnumcaHue Mozenell ¢ MOMOIIbI0 OOBIKHOBEHHBIX
T depeHIMaIbHbIX YpaBHEHUH.

7.3. OueHoyHble CpeACTBA IS NMPOMEKYTOUYHOI ATTeCTAIMH MO HUTOraM OCBOEHUS
JMUCIUILITHHBI

7.3.1. Bonipochbl K IPOMEKYTOYHOM aTTeCTALIUHA

Cemectp 4
Ne
Bonpocsl Kk 3k3ameny
n/n
1 OCHOBBI BEPOSITHOCTHBIX METOJIOB aHAJIN3a U MOJIEITMPOBAHUS CHCTEM.
2 DJeMEeHTBI TEOPUHU BEPOSITHOCTEN, HCIIOJIb3yEMbIE B MATEMAaTHUECKON CTATUCTHKE.




Bonpocsl k 3k3ameny

n/n

3 DneMeHTapHbIe MOHITHS O CIIyYalHBIX COOBITHUSIX, BEIMYMHAX U (QYHKITHSIX.

4 UuciioBble XapaKTEPUCTUKU CIIYYailHBIX BEJIUYMH.

5 CrnyyaiiHble BeJIMUMHBI U UX 3aKOHBI paclpeieNieH!s], HOPMaJIbHBIN 3aKOH paclpeeseHusl.

6 CraTtucTuyeckasl OlleHKa METOJIOB paclpeIeIeHus CTyYailHbIX BEITUYHH.

7 Matemaruueckas ctatuctuka. OCHOBHBIE HOHSITHUS U ONpPEJICICHHUS.

8 OcHOBHBIE 3aKOHBI paclpeeseHus CIydalHbIX BEJIHUHH.

9 O06paboTKa CTaTUCTUYECKOH HH(OPMAIIHH.

10 | Beibop TeopeTnueckoro 3aKoHa pacupeieseHus CIIy4alHbIX BEJTHYHH.

11 | 3akoHBI pacnipeieieHns, Hanbosee pacnpoCTpaHEHHBIC B TEXHUKE.

12 | McxoaHble NpeoChUIKH PErpecCCHOHHOTO aHalln3a U CBOMCTBA OIICHOK.

13 | Craructuueckuii anain3 HHGOPMAIMY; TPOBEPKA CTATUCTHYECKUX THUIIOTES.

14 | Dranel mocTpoeHHsI MHOTO(aKTOPHON KOPPENSIIMOHHO-PETPECCUOHHON MOJICIIH.

15 | PerpeccuBHBIi U KOPPEISIIIMOHHBIN aHATN3 PE3yIbTaTOB UCIIBITAHUM.

16 | [InmanupoBaHUE SKCIIEPUMEHTA.

17 | XapakTepucTrKa METOJIOB U MOJIEJICi MPOTHO3UPOBAHUS.

18 | IIporno3upoBaHue Ha OCHOBE PSJIOB C MCIOJIB30BAaHMEM MAKETa MPHUKJIATHBIX TPOTPAMM.

19 | MozaenupoBaH#e CUCTEM C HCIOJIb30BAHUEM MApKOBCKUX MTPOIIECCOB.

20 | MapKOBCKHE IICTIH.

21 | MopenupoBaHue CHCTEM MAaCCOBOTO OOCTYKHBAHHUSI.

22 | KomnoHeHTsI 1 Ki1accu@uKaius Mojiesield MacCOBOTro 00CTY)KMBaHUSI.

23 | OnpeneneHne XapakTePUCTHK CUCTEM MacCOBOTO OOCTY)KHBaHUSI.

24 | MonenupoBaHue TOTOKOB OTKa30B JJIEMEHTOB CIIOKHBIX TEXHMUYECKUX CHCTEM.

25 | OGmme BOpOoCkl MaTEMAaTHYECKOTO MOJICTTMPOBAHUS

26 | UMuTannoHHble MOOEIN

27 | Unrepnomnsiiums no o6mert dopmyne Jlarpanxka

28 | VHTeprionsnus TaOJIMYHBIX JaHHBIX 110 Gopmynam Jlarpamka

29 | Ilpouiecc MoCcTpoeHUs] MaTeMaTUYeCKON MOJIeNTH

30 | IlonmmHOMMATBHAS AaNIPOKCHMAITUS

31 | YeOnImeBckas anmpoOKCHMAIIHS

32 | CyTh KOMITBIOTEPHOTO MOJICITHPOBAHHUS

33 | DKCnoHEHIMAIbHAS PETPECCHSI

34 | IlonuHOMMAJIbHASL PETPECCHSI

35 | Pa3nuynbple METO/IBI PEIICHNS] HETMHEWHBIX YpaBHEHHI

36 | Jluneiinas perpeccus o01Iero Buaa

37 | Henuneiinas perpeccust 001ero Buaa

38 | BeluMcnuTenbHbIE OSKCIEPUMEHTBl C MaTeMaTMYECKMMM MOJEISIMH, HMHUTUPYIOIIUMHU
TIOBEJICHHE PEAThHBIX 00BEKTOB, MPOIIECCOB WA CHCTEM

39 | JluHeiiHOe cria)XxuBaHUE M0 MATH TOYKaM

40 | HenuHeliHOE CriIa)kKMBaHUE 110 CEMHU TOUYKAM

41 | Ciydaiinple BETMYMHBI U COOBITUS, METOBl UX F€HEpallMu U 00JIaCTh NX NPUMEHEHUs

42 | IlpoGaemsl nonydeHust Ha DBM ciydaifHbIX YMCIOBBIX MOCIEI0BATEIbHOCTEN C 3aJaHHBIMU
BEPOSITHOCTHBIMH XapaKTEPUCTHKAMH

43 | IlpeoGpa3oBanue Jlamnnaca

44 | BeruncieHne XapaKTepUCTHK CHCTEMBI 110 €€ OTePaTOPHON XapaKTEPUCTHUKE

45 | AlropUTMBI M METO/Ibl TeHEepallii PAaBHOMEPHO PaCHpeAeICHHbBIX CIyYailHbIX YHCeT

46 | MoaenupoBaHHe JOTHYECKUX (QYHKIUH

47 | 3aryxaronue U HapacTaroNIMe KOJIeOaHUs

48 | Meroa M anropuTM pelIeHus CUCTeM JIMHEHHBIX ypaBHEeHUH MeTooM ["aycca

49 | KonebaHus 1 pe30HAHC B MEXaHWYCCKOW CHCTEME




Ne
Bonpocsl k 3k3ameny
n/n
50 | Knaccudeckuii CrieKTpajibHBIN aHAIN3 U CHHTE3
51 | CyTh KOMIBIOTEPHOTO MOJIEITUPOBAHUS
52 | MozenupoBaHue TEXHOJIOTHYECKHUX MIPOLIECCOB
53 | Maremarndeckoe obecrieueHue Npu aBTOMaTH3AIIH
54 | MopennpoBaHue CUCTEM aBTOMAaTHYECKOr0 YIPaBJIECHUs TEXHOJIOIMYECKUMHU ITpoLieccaMu
55 | O06mue BONpoCchl MATEMAaTHUYECKOTO MOJICITUPOBAHMS
56 | iMuTanmoHHBIE MOJETH
57 | UaTepnonsus o obmieit hopmysie Jlarparka
58 | MHTrepnossnus Ta0IMYHBIX JaHHBIX 110 Gopmynam Jlarpamka
59 | Ilpouecc nocTpoeHusi MaTeMaTHYeCKOr MOJeITN
60 | IlonmmHOMMaIbHAS ANIPOKCHMAITUS
61 | YeOnImieBckas anmpOKCHMAIIHS
62 | CyTh KOMIIBIOTEPHOT'O MOJEIHPOBAHUS
63 | DKCnoHEHIHMATbHAS PETPECCHS
64 | IlomuHOMUATBHAS PETPECCUs
65 | Pa3znuynbple METOIBI PEIICHUS] HETMHEWHBIX YPaBHEHHI
66 | JIuneitHas perpeccus oOIIEro Buaa
67 | Henuneiinas perpeccust 001ero Buaa
68 | BerumcnuTenbHBIE OSKCIEPUMEHTHl C MAaTEMaTHYECKUMH MOJCISMH, HMHTHUPYIOIIUMHU
NOBEJICHHE PealbHbIX 00BEKTOB, POLIECCOB WIIM CHCTEM
69 | JluneitHOe cria)XxuBaHuUE IO MATH TOYKaM
70 | HenuseliHOe Cria)kuBaHHUeE [0 CEMH TOUKaM
71 | CiyualiHbple BETMYHMHBI U COOBITHSI, METO/IbI MX T'€Hepaliy U 00JacTh UX IPUMEHEHUS
72 | IlpoGnemsl nonyueHust Ha OBM ciydaiiHbIX YMCIOBBIX OCIEI0BATEIBHOCTEN C 3aJaHHBIMU
BEPOSTHOCTHBIMH XapaKTEPUCTHKAMH
73 | IlpeobpazoBanue Jlamiaca
74 | BeluncieHHne XapaKTepUCTUK CUCTEMBI 0 €€ ONepaTOPHON XapaKTepUCTUKE
75 | Cratuctuyeckuil aHaan3 HHGOpPMaIMK; IPOBEPKA CTATUCTUYECKUX THIIOTES.
7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
Cemectp NIPOBELCHHH Kpurtepuu u HOPpMBbI OLIEHKH
NPOMeKYTOYHOM
aTTecTaluu
4 DKk3aMeH (YCTHO) HCUEPIBIBAIOIINE OTBETHI HA
COTIHIHOY BOIPOCHI SK3aMEHAIIMOHHOT O
Ousiera v Ha JOIOJIHUTENIbHbBIE
BOIPOCHI
MPAaBHIILHBIE OTBETHI HAa BOIPOCHI
«XOPOIIO» ounera

C HE3HAUYUTCIIbHBIMHU HEAOUECTaMHU

MIPaBWJIbHBIE OTBETHI HA BOMPOCHI
«yZIOBJIETBOPUTEIBHO» | OuiieTa
C CYIIIECTBEHHBIMU HEJIOUETAMHU

HETPaBUIIbHBIC OTBETHI HA
«HEYJOBJICTBOPUTEIBHO» | BOMPOCHI SK3aMEHAIIMOHHOTO
ouiera




8. YueOHo-MeTOAMYecKOEe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUILTHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

Koaun4yecTBO B

HAY4YHOH
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsnaBue (3aroJjioBoK) I'ox n3nanus oudamMoTeke /
n/n MeToinYecKoe nocooue,
HpaKTHRYM, 1p.) HaumeHoBanue
p y b p' SBC
1 |Topnaub. A. MaremaTrueckoe MOJICITHPOBAHHC: Y4ebHoe mocobue 2016 OBC "Jlanp"
MOCTPOCHUE MOJIEJICH U YHCIIEHHAs
peanu3anus
2 Benos I1. C. MaremaTnueckoe MoIeIMpOBaHUE Y4yebHoe mocodue 2016 9BC "IPRbooks"
TEXHOJIOTHYECKUX MPOIECCOB
3 ['onyGeBa H. B. MateMaTnyeckoe MOICIMPOBAaHUE CUCTEM U | YUueOHOe rmocodue 2016 SbC "Jlaup"
IPOIIECCOB
8.2. JlonosinuTebHAS JIUTEpPATypa
KoanuectBo B
Tun (yueOHuk, yueoHoe .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIH 3ariaBue (3aroJ10BOK) I'ox u3panus onodmorexe /
n/n MeToinYecKoe nocooue,
HpaKTHRYM, 1p.) HaumeHnoBanue
p y 9 p' BBC
1 | bype B.M. Teopus BeposiTHOCTEN U MaTeMaTH4ecKas YyeOHuk 2013 OBC "Jlanp"
CTaTHCTHKA
2 | BopoBkoB A. A. MatremaTtndeckasi CTaTHCTHKA Y4eOHoe mocobue 2010 OBbC "Jlanp"
3 | Tyran6aeB A. A. Teopus BepossTHOCTEN U MaTeMaTH4ecKas YuebHoe nocobue 2011 ObC "Jlanp"
CTaTHCTHKA
4. | O.A. Pacropryes, H.IO. OnTumu3zanus TEXHOJIOTUYECKUX npoueccoB | [TpakTukym 2020 MertonkaOuHer
JlornHoB u onepanuii: /— TompsaTT: TI'Y,. 92 c. Kadepsl




8.3. Ilepeuyennr mpodeccuoHaJBLHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

— Poccuiickass rocymapctBeHHas OuoOimoreka (PI'b), r. MockBa — Pexum npocryna:
http://www.pnb.rsl.ru;

— Poccuiickas rocymapctBeHHas OuOnmoreka. r. MockBa. Juccepranmu — Pexum gocryna:
http://www.diss.rsl.ru;

— Poccuiickas nammonanehnas Oubnumoreka (PHB), r. Canxr-IlerepOypr — Pexum pocryna:
http://www.nlr.ru;

— OrtkpeiTass  pycckas ojekTponHas Oubamoreka PI'b (OREL) - Pexum gocryma:
http://www.orel.rsl.ru;

— Caiit Beepoccuiickoro Hay4HO-HCCIEA0BATENBCKOTO KOHBIOHKTYPHOTO UHCTUTYTA - CTapEHIIero
B Poccum Hay4HOrO y4pexkIeHHs, WUMEIOMIETO NPsIMOE OTHOIICHHE K MapKeTHHry — Pexum
nocTymna: WWw.vniki.ru.

— Elibrary [DnextponHslii pecypc]| : HaydHas eKTpoHHas 6ubanoreka. — Mocksa : HOb, 2000. —
Pexxum nocryma: http://www.elibrary.ru .

- Scopus [DnekTpoHHBI pecypc] Oubmuorpaduueckas u pedepaTuBHas Oa3a JaHHBIX U
WHCTPYMEHT JJI OTCJECKUBAHUS IIUTUPYEMOCTH CTaTel, OMyOJMKOBAaHHBIX B HAYYHBIX M3IAHUSX. -
Pexxwum noctyna: http://www.scopus.com;

- Web of Science [DnexkTpoHHBI pecypc] HOUCKOBask HMHTEPHET-IUIATGOpPMa, OOBEAMHSIONIAN
pedepaTuBHbie 0a3bl TaHHBIX MYyOJUKAIIMH B HAYYHBIX KypHalaX MOATEHTOB, B TOM 4YHCIIEe 0a3bl,
YUUTHIBAIONINE B3aMMHOE IIUTHpoBaHue myonukanuii. Web of Science oxBaTbiBaeT MaTepHalibl 110
€CTCCTBCHHBIM, TEXHHYECKHM, OOIIECTBEHHBIM, T'YMaHUTAapPHBIM HayKaM M HCKYCCTBY. - Pexum
nocryma: http://www.webofknowledge.com.

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne Hanvenosanue MO PexBu3UTHI noron?pa
n/n (naTa, HOMep, CPOK JAeCTBUS)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JeiicTBuUs - 6eCCPOUHO
2 | Office Standart JHorosop Ne 727 ot 20.07.2016r., cpok
JeiicTBuUs - OeCCPOUHO
3 | MathCAD Axt 1/m ot 21.07.09 (I'oc. Kontpakr 487
ot 28.05.09) beccpounas
4 | SAnpexc.bpayzep cB00OAHO pactipocTpansemoe 10
OTEYECTBEHHOT'O MPOU3BOCTBA
5 | Mupanomnuc Horosop Ne 292/07/20, ot 08.07.2020 r.
Cpok nericteus - 04.09.2021 .



http://www.pnb.rsl.ru/
http://www.diss.rsl.ru/
http://www.nlr.ru/
http://www.orel.rsl.ru/
http://www.vniki.ru/
http://www.elibrary.ru/
http://www.scopus.com/
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B8%D1%81%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%82%D0%B5%D0%BD%D1%82
http://www.webofknowledge.com/

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUSI
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HanmeHnoBanune 000py10BaAHHBIX YUeOHBIX
Ka0OMHETOB, JIa00PATOPHUIi, MACTEPCKUX U

Ne Ap. 00bEeKTOB /15 IPOBeIeHUs!
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPaKTU4YeCKHX U JJa00OPaATOPHBIX 3aHATHH,
MOMeIEeHHU 1JIs1 CAMOCTOATEIbHOMI
padoThl o0yyarommxcst (HoMep ayAuTOPUM)
JlaGopartopust «Mertamnopexymue | Cron YUYEHUYECKHI JIBYXMECTHBII
1 | MHCTPYMEHTED. YueOnast aymutopusi i | (MOHOOJNOK.,  JOCKa ayJIuTOpHas
nposejieHus 1aboparopHbix padoT (E-205) (MernoBast),  CTOJ MPENOJaBaTEIbCKHIA.,
CTYJI IPEnoJIaBaTeNbCKuil., Kadenpa
[ToMemmenue s caMocTOSTENbHON paboThl | CTONBI YYEHHUYECKHE, CTYJIbs
2 | crynentos (I'-401) yuennueckue, [IK ¢ BBIXOJOM B cCeTh

WHutepHer




