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1. HOACHUTEJIBHASA 3AIIMCKA

Hucuunnuna «lIporpaMMmHble HMHCTPYMEHTBI HAYYHBIX MCCIEIOBAHUM B YIpaBICHUHU
JTAHHBIMU U 3HAHUSMHY SIBIISICTCS DJIEKTUBHOW TUCIHMIUIMHON YacTH, GOPMUPYEMOU y9aCTHUKAMH
oOpa3oBaTeNbHBIX OTHOIIECHUH, Onoka bl yd4eOHOro IUIaHa TO HANPABJEHHK) MOATOTOBKH
«lIpuknaagnas wuHpopmaruka». IIpopuab: VYnpasieHue JaHHBIMH U 3HAHUSAMH B
KOMNBIOTEPHBIX CETHAX, KBATH(PUKAIMOHHBI YPOBEHb - MarucTp. JMCIUIUIMHA peanu3yercs Ha
daxynsrere ®UCH xadenpoit ”HPOPMALMOHHBIX TEXHOJIOTUN M CUCTEM.

1.1. Ilens u 3aga9M AUCITUATIIAHBI

Conepxkanue AUCIUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C OpraHu3alnuend u
MIPUMEHEHHUEM MMAKETOB MPUKJIAJHBIX MPOTPAMM B HAYYHBIX UCCIICTOBAHUSX.

Heab TMCHMILVIMHBI: TIOJIYYCHUE MAruCTPaHTAMH TEOPETUUYECKUX 3HAHUM O COBPEMEHHBIX
MPOTPAaMMHBIX TIPOJYKTAaX HAyYHBIX HCCIEAOBaHUM, a Takke MpUOOpeTeHne HEO0OXO0AUMBIX
MPAKTUYECKUX HABBIKOB MX MCIIOJIH30BAHUS.

3ajaun TUCIUTIIIUHBIL:

- JaTh TpPEJCTaBJICHUE O TMPUKIAJHBIX MPOTrPAMMHBIX IMaKETaX, HCIOJBb3yeMbIX TIPH
aBTOMAaTH3aIui U HHPOPMATU3AIIMU PEIICHUS MPUKIAIHBIX 3a1a4 u co3aanuu 1C;

- HAy4YUTh MPOBOIUTH (HOPMANTM3AIMIO TPUKIAIHBIX 3a7a4 HAYYHBIX HCCIEIOBAHUU C
OIIEHKOW KOJTMYECTBEHHBIX M KAYECTBEHHBIX JIAHHBIX;

- BbIpabOTaTh HaBBIKM pPabOTBI € MPOTrPaMMHBIMU
npodeccroHalbHBIX 3aj1ay.

1.2. ®opmupyeMble KOMIIETEHIIUH,

IHak€TaMu JJIsL pemicHuA

COOTHECEHHBIE C IUIAHUPYEMBIMH peE3yJIbTaTaMU

o0yueHus 1o TUCIUIUINHE.
Jlucuuninza HanpaBieHa Ha (GOPMUPOBAHKE CIEIYIONMX KOMIETEHIIUH):

Koabl conep:xanue

NHIuKaTopsl TOCTHKEHUS

IlepeyeHb NIaHUpyeMbIX pe3yJibTATOB

KOMIIEeTEeHIIMH 00y4YeHHs MO THCIUTINHE

IIK-1 Cnocoben TIK-1.1. 3Haer 3HaTh:

MIPUMCHSITh COBPEMEHHBIC METOJIbI U - COBPEMCHHBIC METOJABl TMPUKIAIHON
COBPEMCHHBIC WHCTPYMEHTAIbHBIC WHQOPMATUKA aBTOMATH3aIllMU  PEHICHUS
METO/IBI U CpEeJICTBA MPUKIIATHOM MPHUKIATHBIX 33734 Pa3JIMYHBIX KJIACCOB U
WHCTPYMCHTAJIbHBIC | HH()OPMATHKH co37aHus HH(POPMAIIMOHHBIX CHCTEM;
CpeacTBa - KJIACCH(HKAIUIO ITAKETOB IMPHKIAIHBIX
MIPUKJIATHOM POrpaMM U IPOTPAMMHBIX CPEJICTB;

UH(OPMATUKH IS
aBTOMAaTHU3AINU U
uHpopMaTU3aLIH
pelieHus
MPUKIAIHBIX 3a7a4
Pa3IMYHBIX KJIACCOB
Y CO3/IaHUA
UH(OPMALIMOHHBIX
CUCTEM

[IK-1.2. YmeeT npuMeHSTh
COBPEMEHHBIE METOIbI U
UHCTPYMEHTAJIbHBIC
CpeICTBa MPUKIATHON
UHGOPMATUKHU IS
aBTOMAaTHU3AINH U
uH(bOpPMAaTU3ALIUN PELICHUS
NPUKJIAAHBIX 33724
[IK-1.3. Bnageer
COBPEMEHHBIMU METOJIaMH U
MHCTPYMEHTAJIbHBIMU
CpeICcTBaMH MPUKIaAHON
UHGOPMATUKHU IS
aBTOMAaTH3aluu U

- OCHOBHbIE (DYHKIIUM MHCTPYMEHTAJIbHBIX
MPOrPaMMHBIX CPEJICTB Ui PElICHUs 3a7a4
HAy4YHBIX MCCIEAOBAaHUM B YIpPaBICHUU
JAHHBIMU U 3HAHUSIMHU.

YmMmers:

— TMPUMEHSITh COBpPEMEHHBbIE METOIbl U
WHCTPYMEHTAJIbHBIE CPEICTBA MPHUKIAAHON
nH(pOpMaTHKH;

— peuiatb Hay4HbIE TPHUKIATHBIC 33/1a4U C
HCII0JIb30BaHUEM WHHOBAIIMOHHBIX
WHCTPYMEHTAIbHBIX CPEICTB;

Baagernb HaBBIKaMH pa6OTBI C
IMPUKIAJHBIMU TTAKE€TAMH PCIICHUA 3a/la4 B
HAaYYHBIX HCCICA0OBAaHUAX u

UHPOpPMATU3ALMU PELICHUs TMPHUKIAJHBIX
3a/1a4 pa3Iu4HbIX KjaccoB U co3nanus MC




nH(OpPMATH3AINH PEIICHUS
MPUKIAIHBIX 33724
Pa3IUYHBIX KJIACCOB U
cozganus 1IC

IIK-9 Cnocoben
HCIIOJIL30BaTh U
pa3BHBATh METOIbI
HayYHBIX
HCCIICAOBAHUH U
WHCTPYMEHTApUS B
obiractu
MIPOCKTHPOBAHMSI U
yIpaBICHUS
nH(OPMaLMOHHBIMU
CHCTEMaMH B
TIPUKJTaTHBIX
o0nacTax

IK-9.1.

3HaeT o0mue TpedoBaHus,
PEIbABISEMBIC K HAYIHBIM
UCCIIEIOBAaHMSIM B O0JIaCTH
POEKTHUPOBAHUS
yIIpaBIICHUS
UH(POPMAMOHHBIMA
CHCTEMaMH B MPHUKJIAJTHBIX
00J1acTIX, OCHOBAM HX
TUTAHUPOBAHUS U
MIPUMECHCHHSL.

IK-9.2.

YMeeT pa3BuBaTh METObI
HAYYHBIX MCCIIeTOBAHUHA 1
WHCTPYMEHTAPHUN C yYETOM
CHETM(PUKA UX TPUMCHCHHUS
B 00JIaCTH MPOEKTUPOBAHUS
Y YIpaBJICHUS
MH(OPMaIMOHHBIMU
CHCTEMaMH; TPaMOTHO
MPEICTaBIATh PE3YTbTATHI
CaMOCTOSITEIIbHBIX HAyYHBIX
HCCIEN0OBAaHUNA B 001acTh
MPOEKTUPOBAHUS U
yIIpaBIICHUS
WH(POPMAITMOHHBIMHU
CHCTEMaMH.

I1K-9.3.

Bnaneer HaBbikamu
OpraHu3aIluy U IPOBEICHHSI
CaMOCTOSITEIIbHBIX HAyYHBIX
WCCIICIOBAaHHI U B 00JIaCTH
POEKTHUPOBAHUS U
yIIpaBJICHUS
UH(POPMAMOHHBIMA
CHCTEMaMH B MPHUKJIAJTHBIX
o0nacTsix.

3HarTh:

- METOJOJOTHYECCKHE OCHOBBI
HCCIICIOBAHNH;
- OCHOBHBIC €M M 33/1a4d IPOTPAMMHBIX
WHCTPYMEHTOB npu aBTOMAaTH3AINHU
peLICHUS MPUKIAJHBIX 3a/1a4 U YIPABICHUS
UH(HOPMAITMOHHBIMU CHCTEMAaMHU;
- KOJIMYECTBCHHBIC N KaUeCTBEHHBIC OIICHKH
uH(pOpMaIU, UCTIOJIB3YEeMOU MPHU PEIICHUN
MPUKIAIHBIX 33/1a4.

Hay4YHBIX

YmMmern:

- [poBOIUTH  (QopMalu3alMio  3aaa4y
MPUKJIAIHON 00s1acTu;

- BBISIBJISATH KOJIMYECTBEHHBIC u
KayeCTBEHHbIE JIaHHBIE;

- TPEACTaBIATH  PE3YNbTaThl  PEHICHUS

HAy4YHBIX 33J1a4 C Y4E€TOM UX CHeluuKku B
007acT TPOEKTUPOBAHUS U  YIPABICHUS
MH(OPMALMOHHBIMU CHCTEMAMHU.

Baanern

- METOJAaMHU OIIEHKH KOJHMYECTBEHHBIX U
KaueCTBEHHBIX JIAHHBIX MPU PEUICHUU 3a]1a4
MPUKJIAIHON 00J1acTH;

- HaBBIKAMH TIPOBEJICHUS CAaMOCTOSTEIIBHBIX
HAay4HBIX MCCIICIOBAHMN W  YIPABJICHHS
nH(})OPMaITMOHHBIMHU cHCTEMaMU B
MPUKIAAHBIX 00JIACTAX C HCIIOJb30BAHHEM
CICIUATBHBIX  TPOrPAMMHBIX  IaKETOB
MPUKJIAIHBIX TTPOTPAMM.

PaGoueii mporpammoii mpexycMOTPEHbI CIEAYIONINE BHIbI KOHTPOJS: TEKYIIHA KOHTPOJb
yCIeBaeMOCTH B (popMe OIpoca M MPaKTHUYECKUX 3aJaHUi, IPOMEKyTOouHas arrecTauus B Gopme
9K3aMEHa.

1.3. MecTo TUCUMIUIMHBI B CTPYKTYype 00pa30BaTeNbHON MPOTrPaMMBI.

CBsi3b ¢ JAPYrUMH AUCHMIUIMHAMM. {751 OCBOGHHS TUCHMIUIMHBI HEOOXOJUMBI 3HAHUS,
YMEHUS U BJIaJeHUs, CHOPMUPOBAHHBIE B X0/1€ U3YUCHUS CIECAYIOIUX JUCIUILINH U MPOXOKACHUS
NPAaKTUKU: «MoO/IeTMpOBaHUE CHUCTEM W METOAbl ONTHMHU3aLUN», «MaTeMaTHuecKue METOMbl U
MHCTPYMEHTAJIbHBIE CPE/ACTBA MOAJCPKKU TNPHUHATUS PpEIIeHUi». 3HaHUS, YMEHUs M HaBBIKH,
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MOJTyYECHHBIE MPH U3YyYCHNUU JAHHOM JUCIHUILTUHBI, HEOOXOIUMBI ISl TIPOBEICHHS PEIUITIOMHOM
MPAKTUKHU, BBITIOJIHEHNUS U 3aIIUTHI BBITYCKHON KBaJIM(UKAITMOHHONW PAOOTHI.

Oco0eHHOCTBIO Kypca SIBISETCS TO, YTO B HEM Hapsiay ¢ 0a30BbIMH MOHATHSIMH HAYYHOTO
WCCIICIOBAaHUSI U MPUKJIAIHOTO TPOTrPaMMHOIO obecreueHus, OOJbIIOe BHUMAaHHUE YAESIeTCs
BBIPAaOOTKE YMEHHH U PUOOPETEHHSI HABBIKOB PA0OTHI C MPHUKJIAJHBIMU MPOTPAMMHBIMU MTAKETaAMU
MaTeMaTHYeCKOTO MOJACIHPOBAaHUS B cepe MpodecCHOHATBHON NesITeTbHOCTH.

MetogamMu  M3y4YeHUs] JWCUUIUIMHBI  SBJSIIOTCS  JIGKHMHM C  WCIOJIB30BaHUEM
BHJICOMATEPHAIIOB 110 TEMaM M TPAKTHYECKHE paOdOThl (KOMITBIOTEPHBIA MPAKTHKYM), Ha KOTOPBIX
CTYZICHTHI TIOJYYAIOT MPAKTUYECKHE HABBIKH PAabOTHI ¢ MPUKJIAIHBIMU MTAKETaMH IIPOTPAMM.

OO6miast TPpyIOEMKOCTh OCBOECHUS JUCIMIUIMHBI COCTaBJIIeT 4 3a4eTHBIX eauHuilbl, 144
gacoB. U3 Hux: aynuropHas pabota — 40 qacoB, camocrosiTenpHas pabora — 86 yacos



TEMATHYECKHH IIJIAH (B uacax)

2. CTPYKTYPA JUCHUIIJIMHBI

OO6mas TpynoEMKOCTh IUCIUTUINHBI COCTaBIseT 4 3.€., 144 4., B TOM 4riclie KOHTaKTHas paboTa
oOyuatomnuxcs ¢ npernogasarenem 40 4., camocrosiTenbHas padota oOyyarormmxcs 86 u.

Bunapsr yueOHOI paboThI BopmbI
(B yacax) TeKymero
o KOHTaKTHast _ S KOHTPOIE
No Paznen § % = I % < | yCIeBaeMOCTH,
/11 TUCIMTUTAHBI/TEMBI 3 = § g 2 54 2 IE = & é dbopma
O % = E E § E %‘ g g & | mpomexyro4HOI
= |8 |28 &8 |2 & g = | arrecraumu (no
é‘ = é = S cemecmpam,)

1 Tema 1. Meromomnorus 311 10 Ompoc.
HAyYHOTO MCCIICOBAHUS

2 Tema 2. [IporpamMmHBbIe Omnpoc. 3amura
WHCTPYMEHTBI HAyIHBIX MPAKTHICCKUX
uccienosanuii. OcHOBBI | 3 1 8 14 3alaHui
paboTHI ¢ CUCTEMOT
MATLAB

3 Tema 3. Pemrenue Omnpoc. 3ammra
THUTIOBBIX MPAKTHICCKUX
BBIYHCIIMTEILHBIX 3a/1a4 3105 8 14 3aJJaHuH
U IPOrpaMMHUPOBAHUE B
cucreme MATLAB.

4 Tema 4. OCHOBBEI Ompoc. 3amnura
paboTel c cucremont | 3 1 4 10 | opakTHYeCcKuX
MATCAD 3aaHuN.

5 Tema 5. Tloctpoenue
rpadukoB 1 padboTa ¢ Ormpoc. 3amuTa
BEKTOPaMH U 3105 8 14 | npakTHYECKUX
MaTpUIIAMH B CUCTEME 3aJlaHui
MATCAD.

6 Tema 6. Pemenue
YpaBHEHUH U Omnpoc. 3amura
CHUMBOJIbHBIE 3 8 14 | opakTHYECKUX
BBIYHCIICHUS B CHCTEME 3alaHui
MATCAD.

DK3aMeH 3 18 DK3aMeH
WUTOTO: 4 36 18 86




3. COAEPKAHUE JUCIUIIJIMHbI

HaumeHoBaHue pa3zjaesia
AU CLHUILINHbI

Conep:xanue

MeTto1070THsl HAYYHOTO
HCCIIEI0OBAaHUS

[lonsTne Hayunoro uccinenopanus. Kiaccupukanus
HaY4YHBIX UCCIIEOBAaHU. METOIbI AMIIMPUYECKOTO
YPOBHS uccieoBaHus. MeTo/1bl TEOPETUYECKOTO
ypoBH# uccienoBaHus. OCHOBHBIE dTalbl HAYYHOIO
uccienoBanus. MaremaTueckoe MOJICIMPOBaHHE B
Hay4YHBIX MCCIIEOBaHMIX

Bunbl 1 ocoOeHHOCTH HAYYHO-TEXHUYECKON
uHpopmanuu. KonmnyecTBeHHas U KadyeCTBEHHAs
OIIeHKa MH(QOpPMAINH B YIIPaBICHUH JAHHBIMU U
3HaHUSIMH. CHcTeMa Hay4HO-TEXHUYECKOU
uHpopmanuu. [louck HayuyHOU MHPOpMaLIHHL.
Odopmrnenue pe3ynbTaToB HHPOPMAITMOHHOTO
MOMCKA ¥ HAYYHOTO MCCIICOBAHUS

[Iporpammuoe obecrnieueHne
Hay4HBIX MCCIIEIOBAHM.

OcHOBBI PabOTHI ¢ CHUCTEMOM
MATLAB

KomnoneHTsI MPOTPaMMHOTO o0ecrieyeHus.
Knaccuduxanus MIPUKIIATHOTO MIPOrPaMMHOTO
obecrieuenust. [lpuxmanHpie TaKeThl IS PEHICHUS
MareMaTtnueckux 3agad. OCHOBBI pabOTHI C CHCTEMOM
MATLAB. Haznauenue. WHrepdeiic. OcHOBHBIC
KOMaHJpl TJ1aBHOro MeHio. OcoOeHHOCTH BBOJA
KOMaH/ W JaHHBIX. ODJIEMEHTHl JaHHBIX. DopMaThl
MPEJICTaBICHUS pe3ynbTaToB BBIYHMCIICHU.
[Tepemennbie. Onepanun. DjIeMEHTapHbIC (DYHKITHH.
3agaHue BEKTOpoB W marpull. JledictBus ¢
3JIeMEeHTaMU MaTpullbl. OYHKIUH, UCTIOIb3yeMble IS
paboThl ¢ BEKTOPAMH U MAaTPULIAMH.

[Toctpoenne  mpocrtedmmx  rpadukoB.  BriBoa
HECKOJIbKUX TpaduKOB B OJHOM OKHE. Jnarpammsi.
[Toctpoenne rpadukoB B MOJSPHBIX KOOPAWHATAX.
TpexmepHas rpaduka

Pemenne THIIOBBIX
BBIYHCIIMTCIBHBIX 3a1a4 U

[IPOrpaMMHUPOBAHUE B CUCTEME
MATLAB

JleiicTBus ¢ moJMHOMaMK (MHOTOYWICHAMH).
Beruuciienue uHTerpana. PeneHne TpaHCIEeHICHTHBIX
ypaBHeHHd. HaxoklneHne MuHUMyMa (QYHKIAW Ha
3aJJaHHOM OTpEe3Ke. Pemrenune CHCTEM
g depeHnaIbHbIX YpaBHEHUN

Omneparopsl  s3bika. OmepaTopsl BBOJA W BBIBOJA
nmaHHbIX. Oneparopsl mukia. BerpoeHHble (GyHKIIUN
EVAL u MENU. Co3ganne W HCIOJIb30BaHHE M-
daiinos: Script-daiiael, Daiisbl-QyHKIHH.

OcHOBBI paboOTBI C CHUCTEMOU
MATCAD

Nnrtepodeiic cucrempr MATCAD. Ilporpammuoe

meHto. [Tanenn unctpymenToB. PopmysibHbe,
TEKCTOBbIE U TpadruecKre BUJIbI 00IacCTeH.
KoHcTanTs!l 1 nepemennsie. OnpenencHue
nepeMeHHbIX. [IpenonpenenenHple NEpeMEHHBIE.
Omnepatopsl. PanxupoBaHHbIe (IUCKPETHBIE)
nepemMeHHble. OnpezeneHue QyHKINH.
DopMaTUPOBAHUE PE3YIIHTATOB.
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[Toctpoenue rpadukoB u
paboTa ¢ BeKTOpamu U
MaTpulaMu B CUCTEMC

MATCAD

[Moctpoenne rpadukoB. I[llabmoHBl  rpaduKOB.
®opmatupoBanue rpadpukoB. [locrpoenue rpaduka
napameTpudeckoil ¢yHkiuu. ['paduku B MOIApHON
cucreMe  KoopAauHar. ['paduku  MOBEPXHOCTEH.
[Moctpoenue nepecekaromuxcs Guryp.

Coznanue Marpunl U BekTopoB. Ilanenu wmarpui.
Omneparopsl 1151 padboTel ¢ MaccuBamMu. OyHKUUN AJIs
paboTel ¢ MaccuBaMM U MarpuuiaMu. CUMBOJIbHbBIE
BBIYHCIICHUSL.

Pewrenne ypaBHeHuit u
CHUMBOJIbHBIE BBIYUCIICHUS B
cucreme MATCAD.

YucneHHOE pelieHHe HETMHEMHOTO YPaBHEHUS.
Haxoxnenne kopHel nonuHoMa. Pemmenne cucrem
YpaBHEHUM.

CHUMBOJIBHOE pelIeHUE YPaBHEHUM.

Brienenne BoIpaKeHU 111 CAMBOJIBHBIX
BbIunCieHnil. CuMBOJIbHBIE oniepari. Onepauu ¢
BBIJICJICHHBIMU TTIEPEMEHHBIMU U MaTpuriamu. CTuib
MIPEJCTABIICHUS] PE3YIbTATOB BEIYMCIICHUM.
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HaunMeHoBaHHe Buabl yueOHbIX
Ne . Oo0pa3zoBare/ibHbIC TEXHOJIOTHHU
pasaena 3aHATHH
n/n
1. [Mertononorus Jlexuus 1. Jlekuus ¢ ucnoyib30BaHUEM
Hay4HOTO BHJIEOMAaTEPHUAJIOB.
HCCIIEI0OBAaHUS CamocrosrenvHas |KoHCynpTUpOBaHUE U TPOBEPKA IOMAITHUX
pabora 3a/IaHUH TIOCPEICTBOM AJICKTPOHHOM
nH(OPMAITMOHHO-00pa30BaTEILHON CPEJIbI
2. |[Iporpammuoe Jlexuus 2. Jlexuusi ¢ UCHOIB30BAaHUEM
obecrnieueHue BHJIEOMATEPHUATIOB.
Hay4HBIX [IpakTrueckas Brinmonnenue npaktuyeckux padboT
HCCIIEIOBaHUI. pabora 1
OcHoBBI palOTHI C [IpakTnueckas
cucremoii MATLAB |paGoTa 2
CamocrostensHas | KoHCynpTUpOBaHHE U TPOBEPKA IOMAIITHUX
pabora 3a/IaHUH TIOCPEJICTBOM AJIEKTPOHHOM
nH()OpMaIMOHHO-00pa30BaATEIHLHOM CPEIbI
3 |Pemenne THIIOBBIX Jlexknus 3. JIeknus ¢ UCII0Ib30BaHUEM
BBIYUCITUTEIIBHBIX BHJICOMAaTEPHUAIIOB.
3a7a4 U [IpakTnueckas Brinonnenue npakTuyeckux padbot
porpaMMHpOBaHueE B |paboTa 3
cucreme MATLAB  |I[IpakTuueckas
pabora 4
CamocrosarensHas  |KoHcynbTupoBaHMe U TpOBEpKa JOMAIIHUX
pabota 3aIaHUM MMOCPEJCTBOM AIIEKTPOHHOM
nH()OpPMaIMOHHO-00pa30BaATEIBLHOM CPEIbI
4. |OcHOBBI pabOTHI € Jlexnus 4. Jleknus ¢ uCoJIb30BaHUEM
cucremoit MATCAD BHJICOMAaTEPHUAJIOB.
[IpakTnueckas BrimonHeHre mpakTudeckoil paboTh
paborta 5
CamocrosrensHas  |KoHcynbTupoBaHue U IpOBEpKa JOMAIIHUX
pabora 3aJJaHuil TOCPEICTBOM JIEKTPOHHOM
nH(}OPMAIMOHHO-00pa30BaTeNbHOM CpeIbl
5. |[locTpoenue Jleknus 5. JIeknus ¢ UCII0Ib30BaHUEM
rpadukoB u padoTa ¢ BUJICOMATEPHUAJIOB.
BEKTOpaMH H [IpakTuueckas Brinonnenue npaktuueckux padbot
MaTpHullaMH B cucTeMe |padoTa 6.
MATCAD [IpakTrueckas
pabota 7 KoHcynpTHpoBaHue 1 MpoBEpKa JOMAITHUX
CaMmocTosTenbHas  |3aJaHUi IOCPEACTBOM AJIEKTPOHHON
pabora nH()OpPMaIMOHHO-00pa30BaATEILHOM CPEIbI
6. |Pemenue ypaBHenuit |Jlekuus 6. JIexuus ¢ ucnoJib30BaHUEM
Y CUMBOJIbHBIE BHJIEOMATEPHUATIOB.
BBIYMCIICHUS B [IpakTnueckas BrinmonHnenue npakTuueckux padbot
cucreme MATCAD  |paGora 8.
IIpakTrueckas
pabota 9 KoHcynbTHpoBaHKe U MpoBepKa JOMAIIHUX
CamocrosATenbHas  |3aJaHHi OCPEACTBOM AJIEKTPOHHON

paboTa

UH(POPMAIMOHHO-00pa30BaTENbHOM CpeIbl




5. OIIEHKA IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUSA

5.1. CucTeMa oIeHUBAHU A

DopMa KOHTPOJIsA

Makc. KoJu4ecTBO 0aJ1JI0B

3a oany padorty Bcero
Texymuii KOHTPOJIb:
- onpoc 4 6anna 20 bannos
- 3auuma NPakmu4eckou pabomol Ha KOMNbIOMepe 8 bannos 40 6annos
[IpomexyTouHas aTTecTalus IK3AMeEH 40 6annos
HToro 3a aucuunjanny 100 6annos

[MonyueHHBIN COBOKYITHBIN Pe3y/IbTaT KOHBEPTHPYETCSA B TPAAMUIIMOHHYIO IIKATY OLIEHOK U B IIKATY OIEHOK
EBponeiickoii cucteMsl nepeHoca u HakoruieHus kpenutoB (European Credit Transfer System; nanee — ECTS) B

COOTBETCTBUU C TAOJIHIIEH:

100-6amnpHas mkana | TpaauiMoHHAs MIKaIa IIxama ECTS
95100 A

83 94 OTJINYHO B

68 — 82 XOPOIIIO 3a4TCHO C

56 — 67 D

50 55 YIOBJIETBOPUTEIHHO £

20 -49 FX

0_19 HEYIOBJICTBOPUTEIHHO HE 3a4TEHO F




5.2. KpnTeplm BBICTABJICHUA OLCHKH IO JUCIHHUIIJIMHE
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Bananl/
HMlkana
ECTS

OueHka nmo
MUCHUILINHE

Kpurtepun onenku pe3yjibTaroB 00y4eHHs 110 JMCHHUILIMHE

100-83/
AB

«OTIIUYHOY/

BricraBnsiercs oOyyaromemMycs, €cii OH IITyO0KO U MTPOYHO
YCBOWJI TEOPETUYECKUI U TPAKTUYECKUA MATEpUaAI, MOXKET
MPOJIEMOHCTPUPOBATH 3TO HA 3aHATUSIX U B X0OJI€
IIPOMEKYTOYHON aTTECTALUH.

OOyuaromuiicsi HMCUEPNBIBAIONIE U JIOTUYECKA CTPOIHO
u3jaraer y4eOHbIM MaTepuan, yMeeT YBA3bIBaTb TEOPUIO C
OPAKTUKOM,  CHpaBisieTcs € pELICHUEM 3a1a4
npodeccuoHaNbHOM  HANpPaBIEHHOCTH  BBICOKOTO  YPOBHS
CJI0HOCTH, MPAaBUIHHO 0OOCHOBBIBAET MPUHSATHIE PELLICHUSI.

CB000HO OpUEHTHUPYETCA B YUeOHOU U mpodeccroHaIbHOU
JUTEPATYPE.

OneHka 1Mo AMCLUMILIMHE BBICTABISIOTCS OOy4arouiemycs ¢
Y4ETOM PE3YNIHTATOB TEKYILEH U MPOMEKYTOUHOU aTTECTAllUH.

Komnereniuu, 3akpeniaénnple 3a TUCHUIITAHOM,
chopMUpOBaHBI HA YPOBHE — «BBICOKHII.

82-68/

«XOPpOILIO»

BoicTaBnsiercs  oOyvaromiemycsi, €clid  OH  3HaeT
TEOPETUYECKUN M MPAKTHUYECKH MaTepuai, TpaMOTHO U IO
CYHUIECTBY H3JlaraeT ero Ha 3aHATHSX U B XOJe
MIPOMEXYTOYHOM aTTecTalluu, HE JAONYyCKas CYLIECTBEHHBIX
HETOYHOCTEM.

OOyuaromuiicsi TPaBUIBHO TMPUMEHSIET TEOPETHUYCCKUE
MOJIOXKEHUS pu pelieHnu MIPAKTUYECKHUX 3a1a4y
npodeccuoHanbHOM  HANpPaBIEHHOCTH  Pa3HOTO  YPOBHS
CIIOHOCTH, BJIa/IeeT HEOOXOIUMBIMU JJIsl STOTO HAaBBIKAMH U
MNpUEMAMU.

JlocTaTOuyHO XOpOIIO OpPUEHTHUPYETCS B ydyeOHOU U
npodeccuoHanbHOM TUTEpaType.

Onenka 1o JUCIUIUIMHE BBICTABJIAIOTCS 00Yy4arolIeMycs C
Y4ETOM PE3yJIbTATOB TEKYIIEH U MPOMEKYTOUHON aTTECTALUU.

KoMmnerenuuu,  3akperui€éHHble 32  JAMCLHUIUIMHOM,
c(hopMUPOBaHBI HA YPOBHE — «XOPOIIHIIY.

67-50/
D,E

«YOOBJICTBOPH
-TCIIBHO»

BricTaBisiercs o6ydaromieMycs, €Ci OH 3HaeT Ha 6a30BOM
YpOBHE TEOPETHUUECKUN U MPAKTUYECKUI MaTepuall, J0MycKaeT
OT/IeTbHBIE OLIMOKH MPU €0 U3JI0KEHUU Ha 3aHATUSX U B
X0/JIe MPOMEXKYTOYHOM aTTECTALIUH.

OOyyaromuiics UCTIBITHIBACT OIpeIeIEHHbBIC 3aTPYIHEHUS B
MPUMEHEHUH TEOPETHUUECKUX MMOJIOKEHUHN MPU pelIeHUH
MPAKTHYECKUX 33/1a4 Po(deccHoHaNbHOM HallpaBIeHHOCTH
CTaH/IaPTHOTO YPOBHS CIIOKHOCTH, BlIaZieeT HE0OXOIUMBbIMU
JUIs 5TOTO 0Aa30BBIMH HaBBIKAMH U TPUEMAMHU.
JleMOHCTpHpYyeT JOCTaTOUHBIN YPOBEHB 3HAHUS y4EeOHOH
JUTEPaATypPHl MO TUCIUTUIAHE.

OrneHka o JUCIUILIMHE BBICTABISIOTCS 00y4aronemMycs ¢
Y4€TOM PE3yJIbTATOB TEKYILIEH U MPOMEKYTOUHON aTTECTAI[UU.
Komnereniuu, 3akpeniéHnble 3a AUCIHUIUITMHOMN,
c(hOpMHUPOBaHBI HA YPOBHE — «JIOCTATOYHBINY.
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Baanbl/ Ounenka no Kpurtepuu onenku pe3yibTaroB 00y4eHHs 110 JMCHHUILJIMHE
M xama AUCHUILINHE

ECTS

49-0/ «HEYJOBIIETBO BeicraBiisiercss oOywaromemycs, €ClId OH HE 3HaeT Ha
F.FX PUTEIBHOY 06a30BOM YpOBHE TEOPETUYECKUN M MPAKTUYECKUH MaTepua,

JIOITyCKaeT rpyOble OMMOKH MPH €ro M3JI0KEHUH Ha 3aHATHUSX
U B XOJI€ TPOMEKYTOUYHOMN aTTeCTallH.

OOyyaromuiicss HCIBITHIBAET CEPhE3HBIE 3aTPYAHEHUS B
OPUMEHEHUH TEOPETUUYECKUX IMOJIOKEHUH TIpU  pEeUIeHUH
NPaKTUYECKUX 3a7ad Mpo(ecCHOHANBHOW HAaNpaBIeHHOCTH
CTaH/IapTHOI'O YPOBHS CJIOJKHOCTH, HE BJIaJIEET
HEOOXOJUMBIMHU JUI 3TOIO HAaBbIKaMU U IPUEMAMH.

HemoHcTpupyeT  (parMeHTapHble  3HAaHHUA  yuyeOHOM
JUTEPATypPhl MO TUCHUILINHE.

OneHka N0 JUCHUIUIMHE BBICTaBIISIOTCS 00y4aroIeMycs C
Y4ETOM pE3yJIBTATOB TEKYIIEH U MPOMEKYTOYHON aTTECTALUH.

KomnereHum Ha ypoBHE «JJOCTaTOYHBIIN), 3aKpPEIJIEHHBIE
3a TUCIUILUIMHOM, He COPMUPOBAHBI.

5.3. OueHoynsle cpeacTBa (MaTepHasabl) AJs TEKYLIEr0 KOHTPOJIA YCIIEBAaeMOCTH,

HpOMe)KyTO‘IHOﬁ arrecranmumn Oﬁy‘lalOlIIl/lXCﬂ no JTMCHUIIJIMHE

Crnucok BONPOCOB /ISl TEKYIIEro KOHTPOJIA

Tema 1 Memooonoeus nayunozo ucciedosanus. (INK-1, ITK-9)

Noor~ownE

oo

9.

10.
11.
12.

JlaiiTe onpeneneHre Hay4HOTO UCCIEI0BaHMUS.

[IpuBenuTe kiaccuuKannuio HAyIHBIX UCCIEIOBAHUH.

UTto Takoe METOAbl SMIIMPHUYECKOTO YPOBHS MCCIIEAOBAHUS?

Kakue MeTopl HCHIOIB3YIOTCSI HA TEOPETUYECKOM YPOBHE UCCIIEIOBAHMS?
[lepeuncnure OCHOBHBIE 3TAIbl HAYYHOTO HCCIEAOBAHUS.

Kak npoBoauTcs MaTeMaTHUECKOE MOJICIIMPOBAHNE B HAYYHBIX UCCIIETI0OBAHUSIX ?
Kakue ¢opmsl pencraBiaeHuss HHGOPMALMK UCTIONB3YIOTCS B IIPOLIECcaxX yIpaBiICHUS
JTAHHBIMU ¥ 3HAHUSIMU?

[lepeuncnure MeTO/1bl OLIEHKH KOJIMYECTBEHHOM HH(OPMALIUY.

[lepeuncnure MeTO1bl OLIEHKHU Ka4eCTBEHHON HH(POPMALIUH.

Uto takoe CucreMa HaydYHO-TEXHHYECKOW MH(POpMAIIUN?

Kak npoBoauTcs nouck HaydHOH UHGPOpMAITIN?

KakoBsl mpaBuiia opopmiieHus: pe3yabTaToB HHPOPMALIMOHHOTO MMOKCKA U HAYYHOTO
HUccleIoBaHud?

Tema 2. IIpocpammmoe obecneuenue Hayunvix ucciedoganutl. Ocnogvl pabomsi ¢ cucmemou

MATLAB. (TIK-1, ITK-9)

CoNoOR~WNPE

Omnpenenyte KOMIOHEHTHI IPOrPaMMHOTO 0OecieueHMs..

[IpuBenure Kaaccu(pUKaLUIO MPUKIATHOTO IPOrPAMMHOTO 00ECTIEYEHHUS.
HazoBure npukiagable NakeTsl JUIsl pEIICHNs MaTEMAaTUUECKUX 3a/1a4.
HazoBure nenu u 3agaum nporpaMMHBIX CPEACTB HAYYHBIX UCCIIEIOBAHUM.
Ha3znauenue cuctemsl Matlab

Pexumbl pabotsl B cucteme ML

daiinbl XpaHeHUs: KoMaHa U GyHKIuUI cuctemsl ML

Crpykrypa okHa paboueii cpeast ML.

OnemeHTapHas €IMHULA JaHHBIX sA3blka ML
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10. 3amucek aeiicTBUTENBHBIX ynces B ML.

11. Komanapl nosrydenus ”HGOpPMAIMY O JAHHBIX, XPAHIIUXCSA B pab0YeM MPOCTPAHCTBE.

12. ®opmatsl BBIBOJA YMCIIOBBIX JaHHBIX B ML

13. 3menenus gopmara BbIBOJIA Pe3yabTaTOB BeIUMCIeHUs B ML

14. Onpenenenue Tuna nepeMeHHbIX B cucteme ML

15. IlpaBuna cocraBiaeHUs] UMEH IEPEMEHHBIX

16. OcHoBHBIE cucTeMHBIC IepeMeHHbIe ML.

17. Onepanuu, ucnonb3zyembie B ML. [lopsinok yObIBaHus IpHOpUTETA ONIEpALMiA

18. IIpencraBnsitoTcst BeKTOpa 1 MaTpuibl B ML.

19. 3anmch MaTPUYHBIX U MTO3JIEMEHTHBIX onepanuii B ML.

20. CnnocoOsr1 3aanmst BeKTopoB B ML.

21. CriocoOb1 0OparieHust K 3JIeMEHTaM BEKTOPOB U MaTPHIL.

22. Xapaxkrepuctuka ¢pynkuuu length()?

23. O0OparnieHne K MOCIeTHEMY IIEMEHTY BEKTOpa.

24. KomaHp! GOPMHUPOBAHUS OCOOBIX MATPHIL.

25. ®yHkr 00pabOTKHA BEKTOPOB U MATPHIL.

26. Komanp! mocTpoeHus rpagukoB (GyHKIIUU OJTHON ITepeMEHHOM.

27. Komanzp! mocTpoeHus rpagukoB (yHKIIUHU IBYX TIEPEMEHHBIX.

28. Tlopsitok eiicTBHiA Ay1st TOCTpoeHus Tpaduka GpyHkmn Buaa y = f{(x).

29. Tlopsitok eiicTBHiA AJ1st MOCTpoeHus Tpaduka GpyHkmm Buaa z = f(X,y).

30. TTopsitox efcTBHIA ISt TIOCTPOCHUST HECKOJIBKHUX IPa(pUKOB B OJJTHIX KOOPIMHATHBIX OCSX.

31. YnpaBneHue BHEITHAM BUOM Tpaduka.

32. TTopsitok IeHCTBHIA IS TIOCTPOCHUST HECKOJIBKHUX IPa)UKOB B pa3HBIX KOOPIMHATHBIX OCSIX
B OJIHOM OKHE.

33. CpenctBa I MOCTPOCHUS TUarpamMm B cucteme ML.

Tema 3. Pewenue munoswlx eviuucaumenvivix saday 6 cucmeme MATLAB. (TIK-1, T1K-9)
[IpencraBnenue nommHoMa B cucteMe ML.

Uucino 37eMeHTOB B BEKTOPE, ONPEACISIONIEM TTOTHHOM.

m-aiiner B cucreme ML.

Buaer m-daitnos B cucteme ML.

[IpaBuna 3anucu komaHa B m-(anax.

Coznanne m -¢aiina B cucreme ML.

Buapr m-daiinos B cucteme ML

Bri3oB ¢aiin-nporpammsl B ML.

Crpykrypa daitna-pyakiuu 8 ML.

10 Bo13oB ¢aiin-dynkiuu B ML.

11. Onucanue QyHKIUU C HECKOJIBKUMU BXOTHBIMU U BBIXOJHBIMH ITapaMETPaMHu.
12. Komanpl BBO/Ia JaHHBIX ¢ KiIaBUaTypbl B ML.

13. Komanb! BbIBOJAa TaHHBIX HA MOHUTOP B ML.

14. Onepatops! nukia B ML.

15. Onepatops! [1st opraHuzanuu BeTBiaeHuit B ML.

16. Ha3znauenue ¢yHkuii menu u eval.

17. Ha3nauenue koManp break, return u exit.

18. Komanae! u1s opranuzanuu auanora B ML.

CoNoOR~ WD E

Tema 4. Ocnoswt pabomei ¢ cucmemoit MATCAD (TIK-1, TTK-9)

Ha3zoBute ocHOBHBIE 311€eMeHTHI HHTepdeiica mporpammbel MathCAD.

C moMo1IBpI0 KaKOTro OIEpaTOpa MOYKHO BBIYUCIUTH BbIPaKEHUE?
HazoBure npaBuiia 3armucu UMEH EPEMEHHBIX.

Kak BcTaBUTB TEKCTOBYIO 0051aCTh B JOkKyMeHT MathCAD?

Yem otnmuaercs rio0abHOE U JIOKAJIBHOE OlpeaesieHne nepeMenHsx? C

AR A
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IIOMOIIBIO KAKUX OIEPAaTOPOB ONPEIEIIAIOTCS?

Kak n3menuts popmat pesysprara st BCEro JOKyMeHTa?

Kak n3menuts popmat pesysibrara st OTACIBHOTO BHIPAKECHUS?

Kaxkue cucremusie (mpenomnpeaeneHnbie) nepeMennbie Bam n3Bectnosr? Kak

. y3HaTh uX 3HaueHue? Kak u3MeHUTh UxX 3HaueHue?

. Kakue Bugpr ¢pynkuii B MathCAD Bawm u3BecTHbI?

. Kak BctaBuTh BCcTpoeHHYIO QyHKIUIO B JoKyMeHT MathCAD?

. Kak co3nmate ¢yHkuuio noap3oBatens?

. Kax onpenenuth AucKkpeTHbIe IEPEMEHHBIE C TPOU3BOJIbHBIM I1arom? Kakoi
15.
16.

uiar 1o yMoJ4aHuio?
Kak BpIBeCTH 3HaUEHUS AUCKPETHOM NepeMEHHOMN ?

Tema 5. Ilocmpoenue epaguxos u paboma c éekmopamu u mampuyamu 8 cucmeme MATCAD (TIK-

ONoGaRwWNE

9.

10.
11.
12.
13.

1, I1K-9)
Kax moctpouts rpadguk?
Kak noctpouTs HECKOJIBKO rpaMKOB B OJTHOM cHCTEME KOOPAUHAT?
Kak noctpouts aekapToBslii rpaduk?
Kak ordopmarupoBats noctpoeHHblil rpapuk?
Kak noctpouts rpaduk KpuBoii, 3a1aHHOM MapaMeTpuiecKku?
Kak noctpouts rpaduk B MOJSIPHON CUCTEME KOOPAUHAT?
Kak noctpouts rpaduk nosepxHoctu?
Jlns gero ucnonb3yrores pyakun CreateMesh, CreateSpace?

Kak co3nate MaTpuily, BEKTOp - CTPOKY, BEKTOp - cTos0er?

Kakwue oneparopsl ectb 1t pabOThI ¢ MaTpUuLaMu?

[lepeuncnure kKOMaH/bl TAHEIW UHCTPYMEHTOB MaTpuisl.

Kaxk BcTaBuTh MaTpuuHbie GyHKITUN?

Kak BBINONMHATH BEIYMCIEHUS, €CITM MaTpUIla 33/1aHa B CHMBOJILHOM Bue?

Tema 6. Pewenue ypasnenuii u cumeonvhvie svruucienus: 6 cucmeme MATCAD (TIK-1, TTK-9)

1.

2
3.
4.
5

CoNoOR~wWNE

Kak moxHO pemuTh HenmuHEHOE ypaBHeHHE B MathCAD?
Kaxk HaiiTn HauanpHOE MPUOIMIKEHUE KOPHS YpaBHEHUS?
Jlns gero ucnonb3yercs GpyHkuus Polyroots?

Kak MOHO pelmuTh CUCTEMY JIMHEHHBIX YPABHEHU?

Kak MOHO pelmuTh CUCTEMY HEJTMHEUHBIX YpaBHEHUN?

Kontpoashbie Bonpockl K 3x3ameny (ITK-1, ITK-9)

Hayunoe uccnenosanue. [lonsarue. Knaccuduxanms.

MeToapl SMIIUPUYECKOTO YPOBHS UCCIEIOBaHUS.

MeToapl TEOPETUUECKOTO YPOBHS UCCIIEIOBAHUS.

OCHOBHBIE 3Tarbl HAYYHOT'O UCCIIEIOBaHUSI.

MareMatuueckoe MOJECIMPOBAHUE B HAYUHBIX UCCIIEI0OBAHUAX

Cucrema HayYHO-TEXHUYECKON HH(OpMALIHH.

[Touck HayyHoi uabopmaiuu.

Odopminenue pe3ynpTaToB HHPOPMAIIMOHHOTO TIOMCKA U HAYYHOT'O UCCIIEIOBAHUS
Kommnonents! mporpammHoro obecrieuenus. Knaccudukaius npukiiagHOro MporpaMMHOTO
obecnieuenus. [lpuxiagHpie makeTsl U pEHICHUS MaTEMaTHUYECKUX 3a/1a4.

. Haznauenwe cucremel Matlab
11.
12.
13.

Pexumebl paGots! B ccreme ML
Daiiibl XpaHeHust KoMaH 1 (QyHKLMH cucteMbl ML
Crpykrypa okHa paboueii cpezpt ML.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43,
. Cozmanre M -aiina B cucreme ML.
45,
46.
47,
48,
49,
50.
51.
52.
53.
54,
55.

whmn
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DreMeHTapHasi €JMHUIIA TAHHBIX s13bIka ML

3anuch AeCTBUTENBHBIX uncen B ML

Komanp! nonmydenust tHpOpMAaI|H O TAHHBIX, XPaHSIIHXCS B padoyeM IPOCTPAHCTBE
DopMarsl BBIBOJA YHCIIOBBIX JaHHBIX B ML

W3menenns (opmara BbIBOIa pe3yIbTaToB BhIUKCIeHHs B ML

Onpenenenne TUIa nepeMeHHbIX B cructeme ML

[IpaBuia cocTaBieHNsI IMEH IIEPEMEHHBIX.

OcHoBHBbI€E cHCTeMHbIE IIepeMeHHble ML.

Oneparmy, ucross3yemble B ML. Tlopsiiok yObIBaHMs IPUOPUTETA OIIEPALIUIA.
[Ipencrasnsrorcs BekTopa 1 matpuibl B ML.

3anuch MaTPUUHBIX U MONIEMEHTHBIX oneparuii B ML.

CriocoObl 3a1anust BeKTopoB B ML.

Cnoco6b1 00palrtieHus K 3/ieMEHTaM BEKTOPOB Y MaTpHIL,

Xapakrepucrrka ¢yaxipu length()?

OOpartieHue K IMoCIIeTHEMY JIEMEHTY BEKTOpA.

Koman bl hopmupoBaHyst 0COOBIX MaTpUILL.

OyHKIH 00pabOTKH BEKTOPOB U MaTPHIL.

Koman el noctpoenust rpavkoB (GYHKIMHU O/THON IEPEMEHHOM.

Komaniel noctpoenusi rparkoB (GYHKIMH IBYX IIEPEMEHHBIX.

[opsiok aeticTBuii U1s mocTpoeHus rpaduka GyHkimy BUa y = fx).
[opsinok aedicTBuii utst mocTpoenus rpaduka GyHkimy BUza z = fx,y).
[Mopsinox meHcTBHIA 111 TOCTPOSHUST HECKOJTBKUX TPA(UKOB B OJTHUX KOOPIMHATHBIX OCSIX.
VYpasieHre BHEIHUM BUIOM Tpaduka.

[Mopsiox IeHCTBHIA IS TIOCTPOSHMST HECKOJTBKUX TPA(UKOB B PA3HBIX KOOPMHATHBIX OCSIX B OJTHOM
OKHE.

Cpencrtsa mist IoCTpoeHus1 tuarpamm B cucteme ML.

[IpencraBnenue nommHoma B cucteme ML.

Yucio 371eMEeHTOB B BEKTOPE, OIPEIETISIOIEM TTOTMHOM.

M-(aitb B crucreme ML.

Buaer m-gaiinos B cucteme ML.

[TpaBua 3armicy koMaH1 B M-gaiinax.

Bb13oB daitn-porpammsl B ML.

Crpykrypa (aitna-¢pyakimum B ML.

Bb3oB daitn-ynximm B ML.

Onucanre (GyHKITMH ¢ HECKOJILKMMH BXOTHBIMU M BBIXOTHBIMH ITapaMeTPaMH.
Koman el BBOJI2 TaHHBIX ¢ Ki1aBUaTypbl B ML.
Komanip! BbIBOIa TaHHBIX HA MOHUTOP B ML.
Oneparops! tukiia B ML.

Oneparopsl 15 OpraHA3alyy BeTBieHui B ML.
Haznauenue ¢ynkimii menu u eval.
Hasnauenre komass break, return u exit.
Komanp! st opranmzaimm auasora B ML.

IMpumepsI 3aganuii 1as camocrositesibHoi padors! (ITK-1, TTK-9)

Omnpenennutp, Ha KaKUX ATANax HAYYHOT'O MCCIIEN0BAaHUS UCIIOIb3YETCS KOMIIBIOTEpHAs
TEXHHKA.

CocTaBUTh KITacCU(PHUKALMIO MOJIeNel B HAYYHBIX HCCIIEJOBAHUSAX.

Haiitu otnnuuns HaygyHO-TeXHUYECKOH MH(OpMaIMU OT APYTUX BUJIOB UH(OPMAIIHIH.
CocCTaBUTh CXeMY CUCTEMbl HayYHO-TEXHUYECKON HH(POpMALIUH.



9.

10.
11.

12. Harmcats niporpamMmy BerauciieHust kocrHyca 101 3Hauenus aprymenTa ot 0 1o 10 1ymst pasHbIME

Hcnone3ys ¢ynkuuto linspace, Hanucath onepatop GopMUpOBaHUs apUPMETHUSCKON
IIPOrPECCHUHU.

Hanmcate komanay ¢GopMupOBaHHMS KBagpaTHOH MaTpUIBl A CIy4alHBIX YHCEIN
pa3sMepHOCTBIO 5XS5.

Hanmucate koMaHAy BbIJCJICHUS JUMAaroHald MaTpuubl BceiydallHbIX — yucen
pa3MepHOCTBIO 4x4.

3amansl Matpunbl X=[1 2;3 4] u Y=[5 6;7 8] manucate mnporpamMmy OObEAUHECHUS
marpun Z=[X,Y].

CocraButh mporpamMmy ocTpoeHusi rpaduka GyHKImH Byuia y = f{x).

CocrasuTh nporpamMmy rnoctpoenus rpaduka hyHximn Bua Z = f(X,y).

Ornpenenuts, noueMy B cucteme ML BMECTO IIMKIIOB pEKOMEHTYETCsI KCTIOJIb30BATh
COOTBETCTBYHOLLIE BEKTOPHBIE U MAaTPHUHbIE OIIEPALIUH.

crioco0amu.
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6. YYEBHO-METOAMYECKOE W HH®OPMAIMOHHOE OBECIIEYEHUE
JUCIHHUIIVIMHBI

6.1. Ciucoxk HCTOYHHUKOB H JINTEPaTypbl

OcHoBHast

1. KpacaBun, A. B. KomnbslorepHslii mpakTukyM B cpene MatLab: yae6HOe mocoOue s By30B
/ A. B. Kpacasun, f. B. Xymarynos. — 2-e uzn. — Mocksa: U3natensctBo HOpaiir, 2019.
— 277 c. URL: https://biblio-online.ru/bcode/442328.

2. Tumoxun, A. H. MoxenupoBanue cucteMm ympasiieHHs ¢ npumeHeHuem MatLab: yue0.
nocooue / A.H. Tumoxun, 10.Jl. Pymsuanes; mon pen. A.H. TumoxuHa. — Mocksa:
NH®PA-M, 2019. — 256 c. https://new.znanium.com/catalog/product/1004245.

3. Hamunrep, B. A. UadopmaTtnka n maremMaruka. PemeHue ypaBHEHWH W ONTUMHU3AIMS B
Mathcad u Maple: yueOHuk u mnpakTukym Jjans  By3oB/ B. A. Jlanunrep,
C. 1. CuMOHXEHKOB. — 2-¢ U3]1., uctp. u go1. — Mocka: M3narenscTBo FOpaiit, 2019. —
155 ¢. — URL: https://urait.ru/bcode/445346.

JlomostHuTeEABHAS

1. Tanymkun, H. E. BbicokoypoBHEBblE  METOAbl  MPOrpaMMHUPOBAaHUSA.  SI3BIK
nporpaMmmupoBanust MatLab. Yacte 1: yweOnuxk / H.E. Tamymkun. - PoctoB H//:
M3narensctBo  FODY, 2011. - 182 c¢. - Teker: onexkrponnsri. - URL:
https://new.znanium.com/catalog/product/550402.

2. Pemenwe 3amad  BBIYMCIWTENHPHOW  MaTeMaTHKH €  HCIOJB30BAHWUEM  sI3bIKa
nporpammupoBanus nmakera MathCad / Tpommnal .B. - HoBocu6.: HI'TY, 2009. - 86 c.
http://znanium.com/catalog.php?bookinfo=546391

3. Kapmano, ®@. M. Craructuveckre MeTOJbI O0OpaOOTKH SKCIIEPUMEHTAIBHBIX JIAHHBIX C
ucrionp3oBanneMm mnakera MathCad: yde6Hoe mocobue / ®. W. Kapmanos, B. A.
OcrtpeiikoBckuil. - MockBa: KYPC: HWHO®OPA-M, 2019. - 208 <c¢. URL:
https://znanium.com/catalog/product/1016017.

4. borarteipeB, B. A. MHpopManmoHHBIE CHCTEMBl W TEXHOJIOTHH. Teopus HaIEKHOCTH:
yueOHOe mocoOue s OakamaBpuara W Mmaructpatypel / B. A. borateipeB. — Mocksa:
WznarensctBo FOpaiit, 2019. — 318 ¢. — URL.: https://urait.ru/bcode/433723

6.2. [lepeuenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANUOHHOM ceTH «HTEepHEeT»

1. OdwunuansHbIN cauT MathCAD [anexTpoHHBIN pecypc]. -
https://www.ptc.com/en/products/mathcad. - 3ari. ¢ sxpana. - 5I3. aHr.

2. Mathcad Express — OecruraTHbIi MaTeMaTHYECKHH PEIAKTOp [3IEKTPOHHBIN pecypc].
https://habrahabr.ru/company/nerepetitor/blog/247999. . - 3aru. ¢ skpaHa.

3. Odunmaneueiii caiitt MATLab [anekrponnsiii pecypc]. - https://www.mathworks.com.
3ari1. ¢ 9KpaHa. - SI3. aHriL.

4. Ientp xommerenuuit MathWorks [3anekTponnsiii pecypc]. - http://matlab.ru. . - 3arm. c
JKpaHa.

6.3. Ilepeyenn coBpeMeHHBIX NpPodecCHOHANBHBIX 0a3 JaHHBIX M HMH(pOpPMaNHOHHO-
CIIPABOYHBIX CHCTEM

Nerr/m HanmeHnoBaHue

1 Mexnynapoansie pedeparuBHbie HaykomeTpuueckue bJl, noctymHbie B paMkax
HaIMoHanbHOH mmoanucku B 2019 r.
Web of Science



https://biblio-online.ru/bcode/442328
https://urait.ru/bcode/445346
http://znanium.com/catalog.php?bookinfo=546391
https://znanium.com/catalog/product/1016017
https://urait.ru/bcode/433723
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Scopus

[IpodeccronanbHbie MOTHOTEKCTOBBIC b/I, MTOCTYyMHBIE B paMKaX HAIlMOHATHHOU
noamvcky B 2019r.

Kypuaner Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuaner Taylor and Francis

DJeKTPOHHBIC U3IaHMsI U3aTeNILCTBA Springer

KomnbroTepHbie cripaBOYHbIE IIPABOBBIE CHCTEMBI
Koncynsrant Ilntoc,
I'apant




7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE TUCIIAIIJIMHBI.

MartepuanbHO-TeXHHUYECKasi 0a3a BKITIOYACT:

COBPEMEHHBIM KOMMbBIOTEpHBbIH Kiacc JlaGoparopus wundopmatuku — ayn. Ne 203,
OOBbETMHEHHBI  JIOKaJbHOH MH(POPMALMOHHOW CEThIO IO  TEXHOJIOTHH  KJIHMEHT-CEepBEp,
MHTETPUPOBAHHOM B JOMEH C BBIX0J0M B VIHTEpHET:

ArriapaTHble€ CpEICTBA:

1 xommpIOTEp TMpenoaaBatelis, 12 KOMIBIOTEPOB 00YUAIOIIUXCs, MapKEepPHAas JOCKa, IPOEKTOP

[IporpammHEBIe cpencTBa:
1. CucremMHbIe IPOrpaMMHBIE CPEJICTBA - onepannonHas cucrema Windows 7 (nunen3us 68526624)
2. IIporpammusiii maketr MATLAB. (nunensus 647526)
3. [Mporpammusriii maker Mathcad Education - University edition (utiensus 2996385 ot 14.06.2019)
4. IpukinaaHbie TPOrpaMMHBIC CHCTeMBbI o0Iero HazHauenus - Microsoft office 2010 Pro (sunen3sus
49420326 ot 08.12.2011)
5. Microsoft Visual Professional 2019 9 (sutiensus 63202190)
6. Mozilla Firefox 52.8.1 ESR - cB000aHBI AOCTYII.

8. OBECIIEYEHUE OBPA30OBATEJIBHOI'O MTPOIECCA JIA JINL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA U UHBAJINIOB

B xo1e peanuzanuu IUCHUIUITMHBI UCIIOIb3YIOTCS CIEAYIOIIUE JOTTOJTHUTEIBHBIE METOIbI
00y4eHHMS, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTeCTallMK 00yJaIOIUXCs B
3aBUCHUMOCTH OT UX UHAUBUAYAIBLHBIX OCOOCHHOCTEH:

e JUISl CIENBIX U CTa00BUIAIINX:

- nekuuu oopMIIsIOTCA B BUAE ayauodaiiia WM 3JEKTPOHHOTO JIOKYMEHTa, JOCTYIHOIO C
MTOMOIIBI0 KOMIIBIOTEPA CO CIIEUMAIN3UPOBAHHBIM TPOTrPAMMHBIM O00ECTIeUeHUEM;

- THUCbMEHHBbIE 3a/laHusl BBINOJHAIOTCA HAa KOMIBIOTEpPE €O  CHEIHAIU3UPOBAHHBIM
MIPOrPaMMHBIM 00eCTIeYeHUEM, UITU MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieunBaeTcs MHAUBUIyaIbHOE paBHOMEpHOE ocBelleHrne He meree 300 Jokc;

- 7S BBIIOJHEHUS 3aJaHusl NpU HEOOXOIUMOCTH MPENOCTABISIETCS —YBEIMYMBAIOIIEE
YCTPOICTBO; BOBMOKHO TaKXKe MCIOJIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- MIUCbMEHHBIE 33/1aHusl O(OPMIISIFOTCS YBEIMUEHHBIM HIPUPTOM;

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOM (pOopMe WM BBINOJIHSIOTCS B MUCbMEHHOU (hopme Ha
KOMIIBIOTEpE.

e JUISI TIIYXUX M CaO0CIBIIIAIINX:

- Jekuuu OQOpPMISIIOTCS B BHUAE JIEKTPOHHOTO JOKYMEHTa, JHOO0 MpEeaoCTaBiseTCs
3BYKOYCHJIMBAIOIIAs anlaparypa HHAUBUAYAJIEHOTO TOJIb30BAHUS;

- MICbMEHHBIE 33/1aHUs BBITIOJIHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM opme;

- 9K3aMEH U 3a4€T MPOBOJATCS B MUCbMEHHOU (hopMe Ha KOMITBIOTEPE; BOBMOKHO MPOBEACHUE
B (popme TecTUpOBaHUSL.

e ISl TUI] C HAPYIICHUSIMU OMOPHO-JABUTATEIBHOTO anmapara:

- JeKuuu OQOPMISIOTCS B BHJIE OJICKTPOHHOTO JIOKYMEHTA, JOCTYMHOTO C MOMOIIBIO
KOMITBIOTEpA CO CHEIHATU3UPOBAHHBIM MPOTPAMMHBIM 00eCTIeUeHUEM

- THUChbMEHHBIC 3a/laHUsl BBINOJNHAIOTCA HAa KOMIBIOTEPE €O  CHEIHAIU3UPOBAHHBIM
MPOrPaMMHBIM 00ecTIeueHUEM;

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOW (pOpME WM BBITIOTHSIOTCS B MUCBMEHHOU (hopme Ha
KOMIIBIOTEPE.

[Tpu HEOOXOTMMOCTH MPEAYCMATPUBACTCS YBEIMUECHNE BPEMEHH IS MOATOTOBKH OTBETA.
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[Ipouenypa nmpoBeeHUs TPOMEKYTOUHOM aTTeCTAIMK sl 00YJarOUINXCsS yCTaHABIMBACTCS
¢ y4€ToM MX MHIMBHIYaIbHBIX Icuxopusmueckux ocobeHHocrTeil. IIpomexyrounas arrecranus
MOYET MTPOBOJUTHCS B HECKOJIBKO 3TAITOB.

[Ipu mpoBeneHUM MPOLENYPHl OLIEHWBAHHS PE3yJAbTaTOB OOy4EHHUS IpPeaycMaTpUBaCTCS
UCTOJBb30BaHUE TEXHUUECKUX CPEIACTB, HEOOXOJAMMBIX B CBSI3M C HWHAMBUIYaJbHBIMU
0COOEHHOCTSAMU OOYydJarOMMXCA. DTH CPENCTBA MOTYT OBITh MPENOCTABICHBl YHUBEPCUTETOM, WIIH
MOTYT HCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUYECKHE CPEICTBA.

[IpoBenenne  mpoleaypbl  OICHHMBAHUS  PE3YJAbTaTOB  OOydeHHsS  JOMYyCKaeTcsi ¢
WCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEbHBIX TEXHOIOTHA.

ObecnieunBaercs A0CTyn K WHGOPMAIMOHHBIM M OHONIHOTrpadMuecKuM pecypcaM B CETH
WuTepHer s kaxaoro odyyaromerocs B popMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HX 3/10POBBS
Y BOCIIPHSTHS HH(POPMAITUH:

e JUIS CIENBIX U CIa00BUAIINX:

- B IeyaTHO! (hopMe yBETMUEHHBIM HIPU(PTOM;
- B (hopMe 2IeKTPOHHOTO TOKYMEHTA,;

- B popme ayanodaiina.

® IS TIYXHX M CI1a00CITBIIIANTHX:

- B IeyaTHou popme;

- B popMe JIEKTPOHHOTO TIOKYMEHTA.

e st OOYJarOIIUXCs C HAPYIIEHUSIMH ONIOPHO-ABUTATEIHHOTO arapara:
- B IeyaTHou popme;

- B hopMe 2IeKTPOHHOTO IOKYMEHTA;

- B popme ayauoaiina.

VYdeOHbIe ayaUTOPUU I BCEX BHJIOB KOHTAKTHOW M CaMOCTOSITENBHOUW pabOThI, HaydHas
OMOMMOTEKa M WHBIE TMOMEIICHUs Il OOy4YeHHUs OCHAICHBI CIeNHATBbHBIM O0OpYIOBAaHUEM U
y4eOHBIMH MECTaMHU C TEXHUYECKUMU CPEACTBAMU 00y4EHUS:

® s CIIENBIX U CIa00BUISIIUX:

- YCTPOMCTBOM JIsl CKaHUpoBaHusl U ureHus: ¢ kamepoit SARA CE;

- muctuieeM bpaiina PAC Mate 20;

- nmpuaTepoM bpaiinsg EmBraille ViewPlus;

® IS TIYXUX U C1a00CHbIIIAIINX:

- ABTOMAaTU3UPOBAaHHbIM pabOYUM MECTOM JuId JIIOJEH ¢ HapylleHueM ciyxa H
CJ1a00CIIbIILIAIINX;

- AKYCTUYECKHUH YCUIIUTENb U KOJIOHKH;

e s 00y4aroLUXCs C HapYIIEHUSIMHU OIIOPHO-ABUIaTeIbHOIO arniapara:
- IEpPEIBUKHBIMHU, PErYJIMPYEeMbIMU 3proHomudeckumu napramu CHU-1;
- KOMIIBIOTEPHOM TEXHUKON CO CHEeLMaIbHBIM ITPOrPaMMHBIM 00€CIIEYeHUEM.
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9. METOANYECKHME MATEPHUAJIBI
9.1. Il;1anbl NIPAKTHYECKUX 3AHATHI

IpakTuueckas padora Ne 1. (4 yac.) OcHoBbl padoTsl ¢ cucremoii MATLAB.

Leab: TO3HAKOMHUTBCS C HWHTEPAKTHBHBIM makeroM Matlab, mnpenHasHaueHHBIM IS
peuieHus: MUPOKOro Kpyra MHXCHEPHBIX M MaTEMaTUYECKUX 3a/]1a4, HAYYUThCS 3aaBaTh BEKTOPHI U

MaTpHlbl, BBIIIOJHATL PA3JIMYHLBIC I[eﬁCTBH)I C HUMH, UCIIOJIb30BaTh BCTPOCHHLIC (bYHKIII/H/I JJIA UX
00paboTKH.

3aganud:

3aoanue Nel. Beruncnuth N 3HaueHU QyHKIMU Ha 3ajaHHOM oTpe3ke. Ha skpaH BbIBeCTH
3HAYEHUS apryMeHTa U 3Ha4eHUs QYyHKIIUH.

BapuaHTtbl
@yHKIHA Orpesok KommuecTBo pa3OneHuii
il sty Sin xcos x (027] N=10
x+1
2. y(x)=In(x+1)e" +e *  [-0.24] N=9
3. y(x)= .\‘zfgvarcsin x [0,0.3] N=7
4. y(x)=xsinx+x° —— [0,1] N=10
x+1
5. iy — . [0,3] N=8
1+
V1+x
S x COSx
6. y(x)=2— ¢ (737]  N=8
X
7. y(x)=ctg(x® +1)-(sin2x +cos2x) [-1,1]  N=7
8. y(x)= logz(xz + l)sin ,1 [-1,1]  N=10
x°+1
9. y(x)=|x" +2x> —3sinr [22] N=7
3. S%ee o
10; ()= _\/‘.\ t1 smx+1 -2.2] N=9

|x| : 1 .cosx {2
\

I[lo pe3ynpTaramMm paboOThl JODKEH OBITh COCTaBJI€H OTYET, COAEPKAIIUNA TEKCTHI
WHIUBUAYAIbHBIX 3aJlaHul, KoMaH el ML 111 perenus 3aaa4

3aoanue Ne 2. ]1n1s1 3a1aHHBIX BEKTOPOB & M D [UTHHO# N (3HAYCHUSI SIIEMEHTOB BEKTOPOB H

HUX MJINHY CTYACHT 3a4acT CaM) BBITIOJTHUTD Hp606p2130BaHI/IH U BBIYMCIICHHUA B COOTBCTCTBHH C
BapUaHTOM.
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Bapuanmui

1. B Bekrope a aneMeHThl ¢ HOMepaMu oT N1 10 N2 yaBOUTh, a B BEeKTOpe D 3aMEHUTH UX
CpeIHUM apuPMETHUECKUM.

2. OOpaszoBath HOBBIM Bekrop C = [al, a2, ..., an, b1, b2, ..., bn], onpenenurs ero
MaKCUMaJIbHBI 1 MUHUMAJIbHBIN 3JIEMEHTBI U TIOMEHSATh UX MECTAMHU.

3. OO0pasoBartb BekTop C = [a1, a2, a3, b4, bs, ..., bn] u ynopsimounts ero mo Bo3pacranuio u
yOBIBaHHUIO.

4. O6pasoBaTh BekTOp C = [a3, a4, ..., an, b1, b2, b3] u nepecraButh 371€eMeHTHI BEKTOpa C B
oOpatHOM nopsiike. Pe3ynbTar 3amucarb B HOBBII BEKTOP.

5. IMomy4uTh BEKTOP X, COJACPIKAIIUI YABOCHHBIC 3HAUCHHMSI 3JI¢ MEHTOB BEKTOpPa @, ¥ BEKTOP
Y, COJepXKalllii yTPOEHHBbIC 3HAYCHHS O3JICMEHTOB Bekropa b. Omnpenenuts cpeaHee
apu(METHUYECKOE KaXI0T0 BEKTOPA.

6. Bbumciute cpemHee  apuMETHYECKOE JJIEMEHTOB  JIBYX BEKTOPOB. 3aMEHUTH
MHUHUMAaJIbHBIN 3JIEMEHT ITEPBOT0 BEKTOpA Ha MAKCHUMaJIbHBIH 3JIEMEHT BTOPOTO.

7. Tlomy4yuThb JBa HOBBIX BEKTOPA, COCTOSIIMX M3 DJIEMEHTOB MCXOIHBIX BEKTOPOB, HAUMHAS
¢ Homepa N1 g0 HoMepa N2. HaliT cyMMy MUHHUMAJIbHBIX 3JIEMEHTOB HOBBIX BEKTOPOB.

8. 3aMeHUTh HYJIeM MHUHHMAJbHBIN 3JIEMEHT BEKTOpa & ¥ MaKCUMAJIbHBIA 3JIEMEHT BEKTOpa
b.

9. BpUMCIUTH TPOW3BEICHHE 3JIEMEHTOB BEKTOpOB ¢ Homepamu oT N1 mo n2. Haiitu
MUHUMAaJbHBIE 3HAYCHHS BEKTOPOB M 3aMEHHTh IMOCIACIHHE JJIIEMEHTBHI BEKTOPOB HX
MHUHHUMYMaMH.

10. O6pazoBats BekTOp C = [a2, a3, a4, b3,b4, ..., bn]. Dnementsr ¢ HOMepamu ot Nl 10 N2
3aMEHUTh CPETHUM apH(PMETHUIECKUM ITUX DIIEMECHTOB.

3aoanue Ne3. Tlpu momMonIy BCTPOSHHBIX (DYHKIMHA JUIS 3aITOJIHEHHS CTAaHAAPTHBIX MATPHIL,
MHJEKCAIlUM JBOETOYMEM H, BO3MOXKHO, OOBEJUHEHHUS, IMOBOPOTAa WM TPAHCIOHUPOBAHMS
HOJIy4UTh cienyrouie Marpuibl. [IpuMenuTs QyHKuMM 0O0paOOTKM NAaHHBIX M HO3JIEMEHTHBIE
olepaluy Al HaX0XKJICHHs 3a/laHHbIX BEJTUYUH.

Bapuanmui
1 0 04 0 0
01 00 40
g6 100 4 6. ]
1. A= m = max a;
2 2923 3 3 ,.:,’J}
2% 923 3 3
|2 22 33 3
[2 2 -1 -1 2 2]
2 3 =] =1 2 2
9 N ==f =f 2 2 6 &
2875 0 112 2 ’ ,Z':;Z,‘af
Z 2 = =f X 2
2 2 -1 -1 2 2
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min
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001 -3 -3
0110 -3 -3
0 I 10 -3 =3 :
9 A= S = min \a; |.
001 -3 -3 ,ZI'; 1,“.6('1)
0000 4 4
00 00 4 4
1 1 1 2 2 2
1 1 1 2 %2 2
I 1. 1 2 2 2 6 St \?
10. A= a;
1. =1 =1 & 0 o 7 l_!jzl i
1 -1 -1 0 4 0
| -1 -1 -1 0 0 4]

3aoanue No4. HanucaTth cKpunT-(hani 11 penieHus CICIYIONINX 3a1ad.

Bapuanmui

1. Ilo 3amaHHOMY BEKTOPY OINpPENEIUTh HOMEDP €ro 3JIEMEHTa ¢ HauOOJbIIUM OTKIOHEHHEM
OT CpeaHero apu(pMEeTHIECKOTO BCEX AIEMEHTOB BEKTOPOB.

2. Haittu cpegnee apudMeTHyeckoe 3JIEMEHTOB 33JaHHOTO BEKTOPA W 3aMEHHUTH TEPBBIN
9JIEMEHT 3THUM 3HAYEHUEM.

3. BblUMCIUTH MAaKCUMabHOE 3HAYEHUE CPEIM DJIEMEHTOB TJIaBHOM AMAroHa M 3aJaHHOMN
MaTpHIIBL.

4. TlepecTaBuTh TEPBBIH CTOJOEI] KBAaJAPAaTHOW MATPHUIIBI CO CTPOKOH, TJA€ HAXOIAUTCS
HaUMCHBIINH JIEMEHT.

5. Cl0XHTbh BCE DJIEMEHTHI 33JJaHHOI MaTPHIIBI, KPOME 3JIEMEHTOB TJIABHOM JTHAaroHAJIH.

6. 3aMEHHTh MAaKCHUMAJIbHBIN AJIEMEHT BEKTOPA CPEIHUM 3HAUEHHUEM BCEX €TI0 DJIEMEHTOB.

7. 3aMEHHUTBH DJIEMEHT MAaTpHUIlbl ¢ HWHAeKcamMu 1,1 Tpouw3BeneHHEM BCEX DJJIEMEHTOB
MaTpHIIBL.

8. 3aMeHHUTh MOCIEIHUN DIEMEHT BEKTOPA MAKCUMAJILHBIM 3JIEMEHTOM.

9. HaiiTu 3HaUueHHE U HOMEP MaKCUMaJIBHOTO AIeMeHTa. [ padudecku oToOpa3uTh 3JEMEHTHI
32JIaHHOTO BEKTOPA CHHUMH MapKepaMH, a MAaKCUMaJIbHBIN 3JIEMEHT — KPACHBIM.

10. YnopsaaouuTh 3JIE€MEHTHl BEKTOpa MO yObIBAaHUIO, 3aT€M IMOCIEIHUI 3JEMEHT 3aMEHUTH
CpeIHUM apu(PMETHIECKUM BCEX DJIEMEHTOB BEKTOPA.

IpakTHyeckasi padora Ne2. (4 yac.) 'paduveckne Bo3mokHocTH cucteMbl MATLAB.

Henab: n3yuuts cpenctBa rpadguueckoro oroopaxenus pe3ynbratoB pacueta B MATLAB u
OCBOMWTH CO3IaHHUE CKPHUMT-(AMIOB.

3aganud:

3aoanue MNel. Tloctpouth rpaduku AByX (YHKIMM Ha 3aJaHHOM OTpe3ke. BriBectn
rpaduku:
* B Pa3HBIX OKHAX,
* B OJTHOM OKHE B OJTHHX OCSIX,
* B OJHOM OKHE B Pa3HBIX OCSX.
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Hcmons30BaTh pas3jinuHbIC OBCTA, CTUJIA, IIOAIIUCH, JICTCHOY. Hanectn CCTKY.

Bapuanmun

CyEKT@Es [ PyHEOHS g ApryMesr x
1. f(x)=smnx; g{x)= sin” x xe [— 21[,37[]
2 f{x]=5inx2; g{x}=cosxz; IE[—’II.',?I]
3 f(x) —x0 +2x7 41 g{x)=(:r—l}4; IE[—LI]
4 f(x)=hx; g(x)=xlnx; xE[ﬂ._Z:lﬂ]
5. F(x) =24’ g =2; xe[-0.5,0.5]
6. f(x)=x"; g(x)=x" xe [— 1,1]
7. f(x)=arcsinx g{x) =arccosx; XE [— 1,1]
8 f(x)=cosx Jf(x)=cos2x; Xe [— 1,1]
9 f(x)= st x g{x)=e " cosx; xe[-0,01, 2n]

x

10. f(x)=x* F)=x*": xefo.1,1]

3aoanue No2. Tloctpouth rpaduK KyCOYHO-3aJaHHOW (YHKIIUHM, OTOOpa3WTh BETBH
Pa3HBIMH [IBETAMHU U MapKepamu

Bapuantsbl
-1, —-3=x=-1 [arcsinx —1 0<x=1
1 f(x)={ x -l<x<l s 70 r 1{x5g
Xl= — T A,
&, 1<x<3 2
T
COSX, —<X<T
| 2
Jr 0<x<1 [ —2<x<1
2 f(x)=1L 1<x<3 6 f(x)= singx, 1<x<2
—_ a2 <
(x—4)", 3<x=5 2-x°, 2<x<3
<x< -
Inx, 1<x<5 (x-1)2, -2<x<1
3 f(x)= x/5, 5<x<9 n
9¢%* Q< x<12 T f(x)=4 cnsix, 1<x<3
1-e7*, 3<x<8
siny, —2m=x=0
4 fx)=1 -x. 0<x=1 [ &, —2<x<-1
: l<x=3n
COS T 8 f(x)= H ~1<x<1
[:4
g le<x<?
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el —2<x<1
9 f(x)=+ x?, -l<x=1
(2-x)°. l<x=2

’Jr2 log, x. 1<x=2
10 f(x)=1 x/2. 2<x<3
X2, 3<x<35

3aoanue Ne3. Tloctpouts rpaguk QYHKIUU JBYX IIEPEMEHHBIX.

Bapuantsl
DYHKIHA AprymesT x APTyMEHT y
1. z(x,y)=sinx-e?¥ x e[0,2x] yeloi]
2 z(x,¥y)= s.inz{x — 2_}'}3—|y| xE [0,211:] ye []_,lﬂ]
3. z(x,y)=5.in2[x—2_}'}e—|y| xE[{Lin:] ¥ E[—Ll]
2 2 .
4 z(x,¥)= % xel-22] ye[-11]
X +y+1
5. z(x, )= smy xel0.135] ye[-nx]
x
6. z(x,¥) = (sin x* + cos yz }0 xe [— 1,1] Ve [— 1=l]
7. z(x, y) =arctan(x + yHarccosx + arcsiny) x € [— 1,1] Ve [— 1=l]
8. 2(x.3) = 1+ )3~ x4~ ) xefo3] yelo4]
9 z(x,y)= eﬁxi (xj + y4] sm{xy) xe [— 2,2] ye [—3,3]
10 z(x, y) = {y2 -3) sin —— xe [— ?.11;,211] ye [—3,3]
| _}-| +1

IIpakTuyeckas padora Ne 3. (4 yac) Pemenne THNOBBIX BBIYMCIUTEIbHBIX 32124 B
cucreme MATLAB

Leab: HAy4YUTBCS HCIOJB30BATh BCTPOCHHBIC (YHKIUH, PEATH3YIOIIHE pPa3IUYHbIC
YHCJICHHBIC METOJIbI PEIICHUS, a TAKKE CPEICTBA OTOOPaXKCHHS PE3yJIbTaTOB pacyera; OCBOUTh
co3ganue (aioB-cuieHapueB U GaitnoB-PyHKINHN.

Saganud:

Brrunciienne KopHe ojamHoMa.

Pemenue cucrempl IMHENHBIX YPABHEHUN.

Brruncnenue 1okaibHOTO MUHUMYMa U MaKCUMyMa (DyHKITUH.
Brrunciienue onpeaeneHHoro HHTerpaa.

Pemienue TpaHCLIEHAEHTHOTO YPABHEHUS.

ok~ oD
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Bapuantsl
Bapuanm 1

1. BEHMHCIHTE KOPHH ODOIHHOMA
F(x)=x% + 6621

2. HafTe pemeHHe CHCTEME THHEHARX YPARHEHHH

5.4x;+18x, " 3x3=7
4,5x; = 2.8x9+6,7x3=2.6

5.1x;+3.7x; ~ Ldx;=—014

3. HaiiTe 3H3a9€HHE JOKAIEHOTO MAHEMYMA H MaKCHMYyMa (yHE-
IHH

f)= Jx—l{sin{zx) +3x%)
1<x<25
4. BH‘H}ICJ]}ITI: JHAYCHHE U]IPEI[EJIEHHDI‘O HH‘I‘EI‘pEJIa

L6
ax

|5
08vVx +1
5. PemHTE TpaHCUEHACHTHOE YPABHEHHE

x-lg(x)-1.2=0

Bapuanm 2

1. BRYHCIHTE KOPHH DOIHHOMA

X +01x’ +04x—12

2. Ha¥HTH pellieHHEe CHCTeME] THHeHHBIX YpaBHeHHH
3.8x,+6,7x,-1.2x,=5,2
6.4x,+13x,-2.7x;=38
2.4x,-4.5x,+3.5x,=—0,6

3. HalTH 3Ha4eHHEe JOKANLHOTO MEAHAMYMA H MAKCHMYMa (yHKIHE

fJ=xbinfeh-costx)

2<x<3



4. BLMHCIHTEH 3HAYEHHE ONpeelleHHOro HHTeTpala

27 dx 21
LLIE +33
5. PemHTh TpaHCHEHASHTHOE YpaBHEHHS

x —4sin10x =0

Bapuanm 3
1. BRMYMHCIHTE KOPHH IOITHHOMA.
9x +x —2x —1

2. HaHTH pellcHHe CHCTEME] IHHEHHBIX YpasHeHHH

4%~ 3x,+2x,=9

2x675x:"3x:74

5x%7T6x"2x:=18
3. HalTH 3Ha4eHHe JOKANLHOTO MEHAMYMA H MAKCEMYMA () yHEITHE

f(x)=e %> =x2 —05¢cosx
0<x<nf2

4. BLYHCIHTL 3Ha9cHHES OIMpE IENIEHHOTD HHTETPAa

T dx

L;‘le +13

5. PemmTs TpaHCOEHAEHTHOE YPABHEHHE
lg(2+x)+2x—-3=0

Bapuanm 4

1. BEMHCIHTE KOPHH ODOMTHHOMA.

2 —x-1

2. HaiTH pemmeHHE CHCTEME] THHCHHEX YPARHCHHR
3.92x -124x,-184x,=-2.44

2.72x,-9,71x,+2,43x,=2.4
1,76x,-3,12x,+9,38x,=193

3. HaliTs 3HaA%EHAE JOKATGHOT0 MEHHMYMA H MAKCHMYyMA (DY HEIHH

F()=2x3+4x-1
0<x<05

4. BLYHCIHTE 3HA9€HHE OnmpeNeNCHHOTD HETETPala

12
0,2 '||,||x;' +1

5. PemmTE TPaHCUOEHACHTHOE YPAEHEHHE

cosx—x+1=0



Bapuaum 5 22

1. BEMHECIHTE KOPHH ODONHHOMA

x —01x% +15x—15

2. HalTH pemeHHe CHCTEMEI THHEHHEX YPaRHECHHH
27x+09x,-15x,=35
45x,-28x,+6,7x,=2.6
51 +3,7x,—14x,=—0,14

3. Hafie 3Ha%eHHAE NOKANEHOTO MEHHMYMA H MaECHMyMa (yHExmms

f(x)=0,5sinx—0,2cosx
0<x<n/3

4. BEMHCIHTE 3Ha9EHHE ONPEEICHHOTO EHTETpala
T dx

08V 2x? +3

5. PenmHTs TpaHCHOEHACHTHOE YpaBHeHHE

g+ Vl+e™ —2=0

Bapuanm 6

1. HalTH KOpPHH MOIHMHOMA.

x*+2xd —x-1

2. Ha¥TH pelmeHHe CHCTEMEI MTHHEHHLIX YPaBHEHHH
Ix*t2xatx=5
2nt3xntn=l

21]+Ig+3]:3=11

3. HafiTH 3Ha9eHHe NOKANEHOTO MEHAMYMA H MAKCHMYyMa (yHEIHE
f(x)=€*sinx?
n/2<x<m

4. BHMYHCIHTS 3HA9eHHE ONpeeleHHOr0 HHTeTpand

12
dx

uL J2+0,5%



5. PenmHTh TpaHCIEHAEHTHOE YpaBEHEHHE
23

2]nx—l+[],5 =0
x
Bapuanm 7
1. BHMHCIHTE KOPHH HOIHHOMA

X +2x7 —x+11
2. Ha#TH pellleHHe CHCTeME] THHEHHBIX YpaBHEHHH

I]+I1+2.I;=—1
2 xt2x:=—4
Antxtdx=-2

3. HaiiTa 3Ha9eHAe JOKANHHOTO MEHAMYMA H MAKCHMyMa (DyHEITHE

f(X)=2sinx"—x
1<=x<3

4. BLMACIHTE 3HA9eHAE ONpefelleHHOr0 HHTeTpata

12
dx

u{i 2 +0,5x2

5. PellHTh TpaHCHEHASHTHOE YPABHEHHE
x+1gx—-05=0

Bapuanm 8
1. BBMHCIHTE KOPHH IIOIHHOMA
3
X" +x—4
2. HaHTH pellleHHe CHCTeMB] THHeHHBIX YpaBHEHHH

SI|+BIQ—I3=—T
I|+2I1+3I3=1
2x1—3x2+2x:=9



3. Haiire 3Ha9eHHAE JOKAILHOTO MEHHMYMA H MAKCHMyMa (QyHKIHHE
S(x)=+x+1(sin2x 3,

1=x<25

4. BEMHCIHTE 3HaUYeHHE ONpeAeleHHOro HHTerpana
14
»l-x2 cos xdx
0.6
5. PenmHrs TpaHCIEHAESHTHOE YpaBHEHHE

e—e —2=0
Bapuarim 9

1. BRMHCIHTE KOPHH IOIHHOMA

X’ —9x

2. Ha¥TH pelleHHe CHCTEME] THHEHHEIX YpaBHCHHHA
10x4+x3+x3=12

2x+10x:+x3=13
2at2x10x:=14

3. HaiiTe 3H3a7eHAE NOKANLHOTO MEHHMYMA H MAKCHMyMa (yHKmmE
f(xX)=x*+6e15

0 <xx1

4. BBYHCIHTE 3HAYcHHE OIIpeNelIEHHOT0 HHTETPALA
7

L 2
[ cos(x”)
0.4 x+1

5. PelMTE TpaHCIEHOEHTHOS YpaBHeHHE

x —sin Sx=0

Bapuanm 10

1. BEMHCIHTE KOPHH INIHHOMA

¥ -01x? +04x-15

2. HaHTH pemmeHHs CHCTSME THHEHEBX YpaBECHHHA
2.7x+09x,-1.5x,=3.5

4,5x,—28x,+6,7x,=2.6
§1x,+3,7x,-1.4x,=—0.14

3. HaliTa 3Ea9eHAS IOKATBHTD MAAWMYMA B MAKCAMYMA (ryHKIHE

f(x)=e3x?-05¢cosx
0,5=x=15

4. BEYHCIHTE 3EATSHHE OIpeASIICEHOND HETETPAId
24
[ (x + 1)sin xdx
16

5. PemmdETe TpaHCOEHACHTHOE YPaBHCHHES

18x% —sinl0x=0

24



25

Yxa3aHusi 10 BBINOJHEHHIO 3a/1aHU:

CoryiacHO BapuaHTy HHIUBUAYAJIBHOIO 3a/laHusi, TpeOyeTcs HamucaTh IATh IPOrPaMM,
coOuro/1ast MPUBEICHHBIC HIKE YKA3aHUS:

e JUIS KaXJOTO IyHKTA 33JJaHUs CO31aTh CBOU CKpunm-gaiin,;

e Hamucarh (aitn-crieHapuii (SCript-¢aiisn), B KOTOPOM I0JIb30BATEIbCKHI HHTEpdEiic
opopmieH B BHIE MEHIO. BpIOpaHHBIH MYHKT MEHIO OTNpEACssieT BBHINOJHEHUE (aiina,
COOTBETCTBYIOLIEIO0 NYHKTY WHIUBUAYyalbHOro 3agaHus. [Ipy HamucaHuu nporpammsl s
peanu3alii  MEHIO HCIIOJB30BaTh BCMPOCHHYI0 (QYHKYuio menu(), onepamop yukia ¢
npeoycnosuem while u ¢pynxyuio eval();

e ypaBHEHUS W (DYHKIHMH I BBIIOJIHEHUsS TyHKTOB Ne 3-5 omucarh B BuUjae (hailiioB-
(b yHKIIHIA;

e s nyHkra Nel mpu BbIUKCIEHMM KOpPHEH MOJIMHOMAa HOCTPOUTH IpaduK MOJIMHOMA U
0TOOpa3uTh Ha HEM HailJleHHbIE NeHCTBUTENbHbIE KOpHU. BBOJ rpaHull mocrpoeHus rpaduxa
JIOJI’KEH OCYIIECTBIIATHCA C KJIaBUATYPbI;

e s nyHkTa Ne2 MpH peuieHUH CUCTEMbI JIMHEWHBIX YPAaBHEHUN OCYIIECTBUTH IMPOBEPKY
MTOJIyYE€HHOTO PELIEHHUS;

e s nmyHkTa Ne3 mpu moucke MakCMMyMa M MHHUMYMa (YHKIHHM MOCTPOUTH Ipaduk
3alaHHOM (DYHKIIMM B 3aJaHHBIX I'PAHULIAX U OTOOpPa3UTh HAa HEM NOJYYEHHBIE 3KCTPEMYMBI
MapKepaMH pa3zHoro 1IBETa;

e s nyHKkTa Ned mpu BBIYMCIEHHWM HHTErpajiga MOCTPOUTH IpaduK MOJBIHTErpaibHON
GyHKIMM, TpaHUIbl TpaduKka BBOIUTH C KJIABHATYPhl M 3aKpacUTh IUIOIIA]b, OIPAaHUYEHHYIO
(GyHKIMEH Ha 3aJaHHOM OTpPE3KE;

e usi myHKTa Ne5 mpu pelleHHH TPaHCUEHACHTHOTO YpPaBHEHUS MOCTPOUTH TIpaduk
GyHKIMM B TpaHUIAX, 3aJaHHBIX MOJb30BaTeleM B (opMe Auanora, ¥ OTOOpa3UTh Ha HEM
3HaYEHHUE KOPHS ypaBHEHUS I[BETOM, OTJIUYHBIM OT I[BETa rpaduka;

e Ha Bcex rpadukax JOJKHBI ObITh BBIBEJICHBI 3ar0JIOBKH, Ha3BaHUsS ocell koopauHat. Bee
rpaduKy TOJDKHBI pacrosaraThCs B OJTHOM IpaduuecKkoM OKHe.

IIpu HanMcaHWH POrpaMM 00513aTeIbLHO:

1. uCnoJib30BaTh KOMMEHTAPHUH, COJEpIKAIINE HA3HAYEHUE NPOrpaMMbl M ONUCAHUE €€
MIEPEMEHHBIX;

2. BBIBOJ pE3YyJIbTAaTOB CONPOBOXK/AThH MOSCHUTEIBLHBIM TEKCTOM.

[lo pe3synbraram pa®oThl JOJKEH OBITH COCTaBIEH OTYET, COJCpPXKAIIMM TEKCT
WUHIUBUIYATBHOTO 3aJaHMs, TEKCThI SCript-¢aiioB u QainoB-pyHKIKH, a Takke rpapuyeckoe
MIpe/ICTaBJICHUE PE3YIbTATOB PAOOTHI.

IIpakTuyeckasi padora Ne 4 (4 yac) [IporpammupoBanue B cucreme MATLAB

He.]]b: OCBOUTBb OIICPATOPBLI A3bIKA ML, HAayY4YUTBCSA MCIIOJIB30BaTh HUX A PEIICHHUA
CUTYAallUOHHBIX 3aJ1a4.

3aganud;
Harmmcarp ckpunT-daiin s pemenus 3a1a9u U3 00J1acTh MaTeMaTUKA WIH (DU3HKH.

BapuaHTbl HHAMBUAYAJIbHBIX 3a1aHUI

Bapuanm 1. BgrennoueHTqueCKoﬁ CUCTEME OTCYETA 36MJ'I7$I JBUXKETCS IO OKPY’KHOCTH
pammyca R,=1,496-10° xm (mepwon oOpamenus 7,=3,156-10° c). Koopamuatel 3emium
OTMCHIBAIOTCS 3aBUCUMOCTSIMHU

- | 2n | y - | 21 ‘
Xy(r)= R, cos 1+ | Yy(f)= Ry sinj 1+ | 9o = 0.
| | | |
I 1
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JlyHa, B CBOIO o4epelb JABHIKETCS BOKPYT 3eMild TI0 OKPYKHOCTH paanycoMm Rp=3,844- 10°

kM (mepuon oOpamieHust 1,=2,36- 10° ¢). Koopaunatet JlyHbl B T'€OLIEGHTPUYECKOW CHCTEME
KOOpJMHAT:

X", (1)= R, cos

It \ ( ) ]
1. Y (t)=R,sin| =
T, l ' |

Ioctpouts opbutbl 3emmun u JIyHBI B TEIMOLEHTPUYECKOW CHCTEME KOOPAMHAT.
HpOMOl[CJIHpOBaTI) KaK MSMEHWICA KapTMHA I JPYTHX SHatYeHWdX R, u T, nHanpumep npu

R2=3,844-10" kM, 72=2,36-10°c.

Bapuanm 2. TlonyduTh aMIUIMTYIHO-9aCTOTHYIO M (Da304acTtoT- HYIO XapaKTEPUCTHKHU
(AYX 1 ®UX) mudpoBoro pexypcuBHoro ¢puistpa N-ro mopsaka:

2 2 l 2

| An + A5
.l((p))—l 1‘1"' 12 ‘
it B
A B, 4 B.. |
o(o) = arctg] —2—H 1 lcd v S
A By + 4,8y, )
T N o % | . .
T 4, = ¥ apcos(koly): A=Y apsin(kol,): By, = \__/7 cos(iod;

k=0 - =0

N R y h i yom—— - . .
By = X bsin(ioT )t 9 1 b BecoBble KO pduumneHTel GrasTpa,
B =

Tg — nepuon quckpetnsanuu. [punars Ty =0,001 ¢, N =2, @73 usmensrs or 0 1o 7.
3HaueHus BeCOBBIX K03(h(PUIIMEHTOB BBOAUTD C KJIaBUATYPBI:
a,=1; a, =-2,208; a,=1,208; b, =-0,848; b, =0,36.
Bapuanm 3. B ynbTpa3ByKoBOM A€(PEKTOCKOIE IOWUCKOBBIA AJIEMEHT (M3JIydarelb

yIIbTPa3BYKOBBIX HMMITYJIbCOB M MPUEMHHK OTPaKEHHBIX CHUTHAJIOB) COBEpIIAET JBIKEHUE U3
OJIHOTO KpaiHEero MOJIO)KEHUS B JPYTrO€ U OCTAHABIMBACTCS.

MaTeMaTI/ILIeCKaﬂ MOJCJIb 3aKOHA N3MCHCHUA YCKOpeHI/IfI:
o, sin(m- O<r<
g Si(m-=), <r<t,,

)
g(= 0. ty <t <i,.

g SIN(R——), 1, <1<t
— &0 ST — y =T=T0 .
&Sm ¢ ’}; — I,, n k
[TonyuuTh BhIpaKeHHS ISl 3aKOHOB M3MeHeHusi ckopoct V(1) u mytu S(t) U mocTpouTh
3aBucumoctH g(t), v(t), S(t) s craemyromux HCXOHBIX JaHHBIX
t,=0,1c¢;t,=0,9c; tx =1,0 ¢; gn =10m/cC.

Bapuanm 4. TlocTpouTh TPaeKTOPHIO CIYCKa KOCMHYECKOTO armapara B TPEeXMEPHOM
MIPOCTPaAHCTBE.

3aKOHBI H3MCHCHUS COCTAaBJIAOIINUX YCKOPCHUA:
r

.g\(r)- Q\,(/ "0\( [_)

i
g0 =gy cost.u, ).
£

{
2, (1) = gpp, COS(M—
LY



27

[Tyrem ABOMHOTO MHTETPUPOBAHUS MOJYYUTh 3aKOHBI H3MeHeHus koopauHart X(t), y(t) u
h(t) s cnenyromux HaYaaIbHBIX YCIIOBU:

x(0) =y(0) = 0; h(0) =250 km;
Vy (0) =Vy (0) = 8/+/2 xk/c; vy =(0)

Hcxonnbie nanneie: gxm = gym = g; ghm = -49; g = 9,8 M/CZ; tk = 5 MuH; ar U3MEHEHUs
BpemeHu At = 3 C.

Bocmons3oBathes oneparopom plot3, mecromnosnoxkeHne yka3bBaTh 3eJeHOM 3Be3poukon. C
MOMOIIbIO OriepaTopoB line mokaszaTh MPOEK- UK TOYCK MOJIOKEHHS KOCMHYECKOTrO arapara Ha
TOPU30HTAIBHYIO U BEPTUKAIBHYIO INIOCKOCTH.

Bapuanm 5. IlocTpouTh TPAGKTOPHUIO CTAPTYIOLIEH PaKeTbl B TPEXMEPHOM IPOCTPAHCTBE.
3aKOHBI U3MEHEHUS KOOPINHAT

1

-

x(1) =xg +ay

lJ.[

v(t) = vq- ronpn 0<r<10;

o

!

hit)=a; —
y ) |

(¥

-

x(1) =x(10) + a,

|4|

[

-~

0<t<50
W)=Y, +a, npi 10 <1< 50,

I-J.

-

ht)=a, '3 + h(10)

Izte Xo = 5 kM; Yo = 5 kM; ax = 20 M/c?; ayp = 10 M/c?; an = 40m/c?; ay = 20 m/c%; any = 0,3ay,
Bocmonp3oBateest  omeparopom  plot3, mecTomosnokeHre pakeThl yKa3bIBaTh KPaCHOM

3Be3noukoi. C moMoIpio oreparopoB line mokasars MPOEKIIMU TOYCK MOJIOKECHHS JICTATSIBHOTO
anmnaparta Ha TOpU30HTAIBHYIO  BEpTHKaIbHYIO IIockocTu. [1lar namenenus spemenu Af = 1 cC.

Bapuanm 6. 306pa3uth uHTep)epeHIMOHHYIO0 KapTHUHY, MOJYUYUBIIYIOCS IPU OCBEIICHUU
OpaH)XeBBIM CBETOM C JUTMHON BOJIHBI = (0,6 MKM IUIOCKOH IJIACTHUHBI C MPUKAaThIMU K HEW IJIOCKO-
BBIITYKJIBIMH JIMH3aMHU C PaJMyCOM KPUBU3HBI BHITYKIIONM MOBEPXHOCTH R = 5 M.

2

Pasnocth (a3 maTepdepupyromux BoaH: @(r) =

2

, TIle I - paccTosiHMe 10 LEHTpa
uHTephepeHIMOHHOM KapTHHEL. I = 0+0,4-10" 4
SIpkocts | (r) = 2[1+cos(¢(r))].

[Moctpouts rpaduk 3aBucumMoctH I(r) B 1eKapTOBOI U MOJIAPHON CHCTeMax KoopauHar. J{is
MO/ICTHPOBAHNS HHTEP(EPEHIMOHHON KAPTHHBI OTPAHUYHUTh Imax = 7 10 M 1 OCTPOMTH MaTpHILy

M - (mar usmenenus Ar = 0,5-107" m).

3Ha4YeHHMH (a3bl F M MHTEHCHBHOCTH OTpaykeHHOTO cBeta | pazmepom 60x60.
2a(x; =+ y ;7). )
= 7 —3 I =2(1+cos(F;))-
IR :
r7ie KOOPAUHATHI Xj U Yj UBMEHSIOTCA TaK:

i

v, =Tmax ;_Tmax o _fmex s Tmax V=60,
£ 3 \' bl v ..‘ N ] 3
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[TocTpouth rpadmK 3aBUCUMOCTH WHTEHCUBHOCTH OTPAXKEHHOTO CBETAa OT KOOPJMHAT U
KapTy JUHHI 0JIHOTO ypaBHeHHUs (Komanoi Contour).

Bapuanm 7. buopuTMbl yelloBeKa MPEACTABISAIOT COOOW CUHYCOU/IbI, BBIXOIAIINE U3 HYJISA
B JIEHb pPOXICHHUS 4YEJIOBEKa M HMEIOLIUE TIE€PUOJbl: HUHTEIUIEKTyalbHbld — 33  1H,
AMOIIMOHAIBHBIN — 28 nHe, puznueckuii — 23 THS.

[To BBeneHHOH AaTe POKICHHS YEeTIOBEKA MOCTPOUTH rpaduKu ero OMOPUTMOB Ha TEKYIIUN
Mecsl (WM yKa3aHHbIN). Belienuts Ha HEM TEKYIIMH J1eHb (UM YKa3aHHBIMH).

Bapuanm 8. Koyieco 31eKTpoB03a, ABMKYILIETOCS CO CKOPOCThIO V = 10 M/c , uMeeT paauyc
R = 1 m. Heo6xomumo paccuuTaTh U MOCTPOUTH TPAEKTOPHUIO TOYKH, JICXKAIICH HA PACCTOSTHUU
r=0,5 M ot ocu koneca. CuuTaTh, YTO B HAYAITHHBI MOMEHT BPEMEHHU TOYKa HAXOJWIACh B CAMOM
HIKHEM TMOJIoKeHNH. KnHeMaTu4eckne ypaBHEHUS

X(t) = vt — rsinVEt YO =R-1 cosvﬁt

[TocTpouts rpaduk Ha uHTepBayie t = 0 + 2 c¢. Yka3aTh Ha rpaduke MOJOKEHUS TOUKH B
MomeHTHI t1 = 0,4 ¢ u t; = 0,8 ¢. U300pa3uTh BekTOpa CKOPOCTH JBHXKEHUS TOUKH JIISI MOMEHTOB {3

)51 t2.
Bapuanm 9. OcyniecTBUTh TAPMOHUYECKUH CUHTE3 MJI0O00PA3HOTO CUTHAJIA 110 TIEPBBIM 3,

6 1 15 rapmoHHKaMm:
-1y

( . [:
=3 s 2m—=17) -
Jnst aToro cyMmmupoBath 3, 6 1 15 CHHYCOMIaIbHBIX CUTHAJIOB COOTBETCTBEHHO. [TocTponTh

rpaduku moaydeHHbIX curHanos npu 1= 50, t=0 +T.

Bapuanm 10. B MOMEHT TPEOJIOJICHHS CaMOJETOM 3BYKOBOTO Oapbepa umciio Maxa
CTaHOBUTCA paBHBIM eauHuLe. OyHKIus, onpeaenstonias yncio Maxa:

|
35
2Y | d

'l~(i.3'v| | |-1f1-82]

al | | c

|
M(V.H) = 55‘

riae V — CKOpocTh mojieta camosiera, H — BbicoTa mosera; kodddumumentsr: a = 1222,5;
b=6,875-10; ¢ = 0,3048; d = -5,2656; e =0,286.

[Monyuuts rpaduxu 3aBucumoctd M(V) ms H=500; 1000; 2000; 5000; moka3aTh ypOBEHb
M=1, COOTBETCTBYIOIIMNI JOCTUAKEHUIO CKOPOCTHU 3BYKA.

W3 ycnoBus M(v, H)=1 mnony4uts 3aBHCUMOCTb CKOPOCTH MPEOJOJCHHS 3BYKOBOTO
Gapbepa V oT BeicoThl H. J{imst aToro, m3mensis H B auamasone ot 0 1o 2,5-10°, pernats ypaBueHue
M(v,H) — 1 = 0. Tlpu pemiennn ypaBHeHHs nepenaBath H B (yHKIINIO, ONMKCHIBAIOIIYIO MTPABYIO
YacTh ypaBHCHHWs, Kak riobambHoe maHHoe (komannoi global H). Tloctpouts rpadux
3apucumoctu V(H), mpu koropom M(v, H) = 1.

(s ceenennsi: mpu H = 0, v = 1200 km/u ; ipu H = 2,5 X104, v ~ 150 km/4).

[Io pesymbraTam paboOThl [ODKEH OBITH COCTaBJIEH OTYET, COJACPXKAIIUN TEKCT
WHIUBUIYATbHOTO 33JaHusl, TEKCThI SCript-¢aiiioB u ¢aiiaoB-GyHKINH, a Takke rpaduueckoe
MIpeJICTaBICHUE PE3yAbTATOB PAOOTHI.
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IIpakTnueckas padora Ne 5. (4 yac) PemeHue THNOBBIX BBIYHCIMTEIBHBIX 32124 B
cucreme MathCAD

Iesb: mo3HAaKOMHUTHCS ¢ MHTepakTHBHBIM TakeTroM PTC Mathcad, npeaHa3HadeHHBIM JUTS

pelICHHA MHUPOKOro Kpyra MHXXCHCPHBIX U MATEMATHYCCKUX 3aJia4, HAYYUTHCA PCIIaTh THUIIOBBIC
BBIYMCIIMTCIBHBIC 3a4a4U.

3aganud:
1. Bpiuucaurth 3HaueHUE apuPMETUYECKOTO BHIPAKEHUS.

Bapnant Bripakerie Bapnant Bripakenne
_ 1 1 1 1
1 l—+— 2 l—+2—
4 9 7 5
3 4 5 4
3 3——— 4 —
4 5 7 21
1 5 5
5 —+— 6 —-2.4
3 12 6
4 I 1
7 ——2.5 8 3—+—
5 11 3
1 | -2 9
9 —+2— 10 5= —
5 9 3 17
_ 1 7 1 |
11 8—-— 12 —+4—
2 14 S 2
_ I 4 5
13 < 14 9 18
35 5 9
- 2 2 8
15 —-1.8 16 — =
9 39
2. BbIYHCIUTH 3HAYeHHe apUPMeTHYECKOT0 BhIPAKeHHsI:
Bap Bripaxenne Bap Bripaxenne
HHaH I1aH
T T
1) ( 3) .5 , . \
3.75+9— 12 |68-32]52 - \ | -
13.75+9 )1 [68 5% Lonet s l+0.1—iJ»2.52
_ - 4= -27— L 6 Is) (6 15,
Pl (103-8d]2 [32.3l)s6 6 2 P! 1) ( 1) 7
- z,J o |73 76)" 10.5--+025-2 |+{0.25—— |.
3 5) 4 6,/ 13
|" |r' \‘, Ir'F 5‘\| 1
{3%+3_5 4_6_2% 005 04+8:5-08-2 -‘_5+2E
3 2 T -i"s.z | ——+57|| 4 - - PN -90
| 25-= 4.6+2- - 0125 138—[8.9—2.@:] 342
\ 3 3 \ \ 8 3 5




3 _ . 3 .1 1 1 >
50423 000",‘0'1 6573 3li9:105:4 35042002
< |- ———+ $-003 3 2. 3715
) 30.5+—+3= 26+3= 62 416 05 (1L a1
6 3 7 75 20 )
1 (17 1 , .
1—— 2L 10.6-0.005 ‘<1.7 A5t 2 )2 4
757140 J 473+7 0ss [4-5'1:1—6-7?|’—: 17:022+03-096
=025 : J 3
7 5 1 .23 5 77 8 . ; .
—+lo-1— 33+47 r;l 0;+-:1£ |52 {Of;_i '.1 6
6 3 30 7 ’37773%)773 0 UTTa0)
2N 2 - N
1.88+2> |. = [0'“16 0.56 =05 (32 13
25) 16 | 0.15 ) U | e L
ALle+-o3.L+U0U. R
9 13 26 10 u ‘
0.625-—+= |77:242+ 2145 5 2
18 9 | 5 2.12+08  0.505-=-0.002
6 5
0125:025+12-:25 (3.4-1275)28 _f .
_ 16 7 "17 <|,, 125
) 0-22:23)-046-16 "}0+19JOS 21 573 I
T - = 1—+6= | 575+
18 "85 17 \ 2
( (15 4 .2 375015415032 oL [ L 23] 22
3 0.3275- 2§+:!—125|+0.07 » 2 U7 774) 727107 49) 147
L \ (13 \0416 320' 1-9}; 2:3li(3ly5).2 ;5 1718
— Ti3—+ o=+l | Ld——— |'—
? )+6.05+1.92 5 14 3 1718 36) 65
(( 13 9) 9 » \
4625-—-2 |+2+25+125+ 6?-3| 1] (L7 A1 1Y) 5 3 (.1 5)),7
L 1826) 4 64 (3522 12 -2 3= |1
15 |7 16 | W12 718 724) 31 52072 6)) 13
5111 5 -
L 0379): 012€+|——— +(0358-1.4796:] 19 (13 13 5,2 14
\2 12/ 8471742 T28°24) 27 39

3. BpIYHCIUTH 3HAYeHHe apU(MeTHUECKOT0 BhIpaxkeHusi. Pe3yjabTaT BoiBeauTe ¢ 6
3HAKAMHU I10CJIe 3ANATOM.
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Bapuant | 3HaueHns Bripaxenue
nepeMeHHBIX

| e jzi ) »\,."Ilc +x7 - (cos’ (x)—c) + Ysinx+Iny
y=1.62: =
c=0.512 €ty
x=-6.251 x3 4= X . e®

2 a=0.827 b=———"—+tgx " —/sinx —a +——
-=25001 cos” x +1 3x
x=3.251 SINZ+COS2X | =™

3 y=3.325 h=—"- +3/3x+2y

- = 0.466 2x” +1gx
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x=0.622 i )3
A =332 o= r’cos.xl .sm y) +In(x-y-2)
z=5.541 \18(Z)
x=17.421 1+ sin’ x 5 In*x+b
5 h=10.365 h=——F—+cos" x+———
z=0.828 : 3
x=2444 3
6 = 0.869 g:x;&_ 1 ‘_l+.sm X
) £ . 3
z=-0.166 e a
x=02335 RPN
7 »=0.025 =y s lre - S0
==32.005 y+z-/ie)
x =3.258 RN — o
8 =4.005 = +VsmT Xt ———;
;.__0 666 P z+43 cos (r—2)+1
x=0.100 _\|
9 y=-8.750 ) :((14—}-‘) Isin’(z )——]
z=0.765 5
x=1.542 2 7
10 a=13.261 r=-—+—-sm"z-In [2x
-=28.005 € D
k=1.426 B E
11 a=-1.220 w=p™ + —sin’ —
p=3.500 a—p k™ -
x =-4.500
1 = 0.750 - —3-tgy 111(1’ +z)‘
2 =0.845 | |
a=3.741 a  sinz-— tg2x
13 x =0.825 v=Ig T+ —
- =5.160 Yra ¢
x = 0.400 R 2 7
J sin? x s N
]_-—I- 3_2873 d:L:—i—l_’_COij_FQG I_M
f=-0.475 X cos” a
t :_%78%193 f _ ema+r (an?)—ef
15 A S5 [ma ) '\""§+az—‘m}—fm‘
m=25 J——+ma”
Vot
X = -_15.24 | , " a
16 =5.642 u=(1+x")-x+— - .
b=20.001 2x"+5 b-cosx

4, OHpe,Z[eJ'II/ITL PaHXXUPOBAHHBIC ICPEMCHHBIC X, Y, U Z, [I0OKA3aTh UX 3HAYCHUS B Ta6J'II/II_IaX

BbBIBOJA.

Ol'Ipe,Z[eJ'II/ITL 110 3aIJaHHOMY BBIPAXKCHUTO (1)YHKI_[I/IIO IIOJIB30BAaTCIIA, BBIYHMCIINTD 3HAYCHUA Q)YHKHI/II/I
U TICPEMCHHBIX X, Y, U Z U IIOKAa3aTb UX B Ta6J'II/II_[e BbIBOJA.



32

BapianT ParxnpoBaHHag mepeMeHHas BrIpaskeHIIe

x=3,39.5

| y=35,46.1 233 —9x? 11
z=5..10
x=449..6

2 y=3,14.-2 507 —x? +3
z=6.11
x=5,59.7

3 }-’:—7,-8.6..-13 x> —10x+2
z=17.12
X=06,69.8

4 y=8.74.4 x? —4sin(x)
z=-8..-4
x=7,79.9

5 y=873.5 cos2x —0.4x" +1
z=9..15
x=28,89..10

6 y=9.78.5 (x+1) +x-2
z=10.15
x=3,35.6 ‘1

7 y=6,53.2 In —J—L'l
z=6..10 X
x=15,56.8

8 y=4,23..0 2.x—sinx
z=28..13
x=335.8 1

9 y=9,75.4 ——3
z=-9.4 X
x=2,25.7 ; N

10 }-’:8, 6.5..1 cos(—v—}sin(’—]
z2=6.12 100 10
x=3§,8.3..10 D

11 y=107.5.3 sin J_4
z=1.5 X425
x=7,75.95

12 y=9.8.8..6 ¥ —3x+10
z=22.27
x=28,89..10

13 y=2,1.8..-0.2 Yaiyio12
z=-1.5
x=2,25.6

1'—]- }"r: 1068 1 xl _2003(;\*)
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x =28, 8.5..10

15 y=6.43.1 (x-0.5) +1.5x
z=10.25
x=1,15.5

16 y =8.6.8..1 ,\’2—281.??(,\')
z=-2.4

5. Omnpenenuth GyHKIUIO f(X), BBIMUCINTD €€ 3HAYCHUE TIPU X = 2,9 U IOCTPOUTH TaOIHUILY
3Ha4eHnd QyHKIuH Uit X [2; 12] ¢ marom 1. [Toctpouts rpaduk GyHKIUH.

Bap Bap
aH OyHKIIA 1aH DyHKINA
T T
8(x—-1)
| — 2 Iy + 4)e2+2)
(x+2)° (2x+4)e
Sx 3x
3 h 4 y P
X~ +3 X~ +3
5 X —27;1‘4- 54 6 _ (,\‘ +4)e__1_-_3
X
Sx ’
7 - 8 {2+l]
X +2 X )
9N 2
9 xX+2 10 23: +1
x—1 X +3
11 (x+1)e™? 12 (2x—1)e*
T —6x+9 S5y
13 — 14 -
(x-1) 7 +3
1 ( ' 16 LR
5 x+4)e 3
? )é (x+1 )

6. Ha omnom rpaduke noctpoiite rpapuxu GyHKIMIA:

1.sin x
2. sin 2x
3.2sinXx
4. sin X




34

IIpakTnueckas padora Ne 6. (4 yac) IlocTpoenne rpaguxos
Heab: mo3HAKOMUTHCS ¢ UHTepakTHBHBIM maketom PTC Mathcad, npeanasHadeHHBIM ISt
pElIeHHs IIMPOKOro Kpyra MH)KEHEPHBIX M MAaTEMaTHYECKHUX 3a/1ad, HAYYUTbCS MHCIIO0JIb30BaTh

CPEIICTBA MOCTPOCHUS U aHAJIN3a IPahUKOB.

3aganud:

1. Ilocrpoiite rpadpuxu pyHKumii

Banmat DyHKIIA 0THOI Kpusas, 3agannas @yHKIUA IBYX
aprre epeMeHHOIT rapaMeTpHYecKH IIepeMeHHBIX
3 2 1 x=t —-3r1 (x) ()
1 V=—mt+—+— . Z =sin| — [Cos| — |
xT xT X y=t —6-arctglt) \v) \x)
3 1
) — = = x=4cos (t) z= —
y=+/x —ix" +3/x’ R ol Y
v ==4sin"(¢) arcig M ‘
. exp(—3x x=shlt)—t . .
3 Il'=lll(3.‘()—# | T=x"v—xv
NE v=chlr)-1 T
2 [ x=t
, xXT —A/x - [ ‘
) L z=exp ——
4 ) -y v =t+2arctglt) P
i > x =2-(3cos(r)+cos(3t)) z=425x-exp(—t)+ 6t
5 y=— . o
o+l v =2-(3sin(r)+sin(3z))
) X .\‘=.f3+3.f—1 _\'3-1—1'3
6 v = sin(x)—4cos(x) i [ —
y=1—3t+1 Xty
3t
'\‘ = 1 3 N
) +t —
7 v=x"-tg(x) 3 z= hl(x X"+ 7 )
3 .
1 = 3
1+¢°
Ux x=r-explr) ( (x))
3 oY PY. ::lll{rg—
© cos(x) y=t-exp(-1) L)
cos(x)—sin(x) x=3t+1 L
9 y=—— . - =In(x* +y?)
cos(x)+sin(x) y=1t +2t
_ , R x=rt+exp(—1) .
10 y = [1+x' Jarccos(x) . - =
: ' v =2t +exp(—2t)
t
X =
. F t+3 ) P
11 y =+/x’arctg(x) 2 43 z=(1+1g(x))
.‘1I = 2
(r+3)
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x= ln(_r - \r—)

\ X+
12 y = sin(x)-arcsin(x) — : z= Y '1_
v=mt +1 *=)
2 x = 6cos(r)— 3cos(27) Ca
3 L_x -1 . U ¢ ( . __:lln(_x_ﬂ._)
- Ig(x) y = 6sin(z) - 3sin(2¢) 2 :
x=ti'+1 1
. / — YT+
14 y = x-cos(x)-In(x) (14177 | =
.1'=111'7‘ X —)
I, t
_ —_— x = 2cos(t) . .
15 y= ]11(\."exp(x]) v — 3sin() =¥yt ¥y 1 xty?
\ o —1+1gl2r e F 1-Jxr
16 y= exp(x)»(rg(x)— x) X 1L~( N ) =2 II' Nli
y=5(1"" -1 V1+yxy

2. Oto0pa3uth rpaguYecKHu nepecevyeHne MOBEPXHOCTEH
Marpuiisl 7151 MOCTPOCHHSI MOBEPXHOCTEH 3a1aTh ¢ moMoipio Gynkimu CreateMesh.



MNMpakTuyeckas pabora 6 (44.) . OEVNCTBUA C MATPULAMW W BEKTOPAMMU

3apnanusa K npaktuyeckon pabore 6

I. BBecTH B JIOKYMEHT HaszBanue JabopatopHoil paGoThi, BapHaHT 3aJaHHs I
(pammnao CTY ACHTa
2. Coszjarh kBajpaTHhie MaTpuIel A, B, D, pasmepom (5,5,4 COOTBETCTBCHHO)
LIEPBLIM CHOCOTOM
3. HcecnepoBarh cleiyionme CBoicTBa MaTpHil Ha NpuMepe npeolpasoBaHis
38 IaHHBIX MACCHBOB!
® TPAHCIIOHHPOBAHHAS MATPHIA CYMMEI JIBYX MATPHII PaBHA CYMME
TPAHCHOHUPOBAHHEIX MaTPHIL (A+BY=AT+B";

® TPAHCIIOHHPOBAHHAS MATPHIA IPOHIBEACHHS /IBYX MATPHIL PaBHA CYMMeE
upomne;xeumo Tpaﬂcuom{poaa}mmx Mmpmx, B3ATHIN B oﬁpamom uopmxe:
(A*B)'=B"*A":

® LIPH TPAHCIIOHMPOBAHMH KBAPATHOH MATPHIIL! OHPe /e HTellL, He
wmensteres - [D=[D';
¢ NPOM3BEACHHC KBAJAPaTHOH MaTPHIIBLI Ha COOTBETCTBYIONIYIO Cif

KB IPATHYIO JIaeT €IHHIMHYIO MaTPHILY (27IEMEHTHI [JIABHOMH JHaroHam
€/IMHMYHOI MaTpPHIIL paBHbI |, a Bee ocTaabHbie — () D*D'=E.

4. Jla matpun A,B naiiti oGparHbie MaTpUIbL

5. Haiira onpejennrenm marpuiy A.B.

6. JUmt Matpuimt A VBEAHYHTE 3HAYCHUS VIeMeHToB B Ne pas, rae Ne - nomep
papuaira.

7. JUwst matprnst B vBeIMauTh 3HaYCHUA HIeMeHTOR Ha No.

8. Cozpars Bexkrop C BTOPEIM CIOCOOOM, KOIHMECTBO 3IEMEHTOB KOTOPOIO
paBHo 6.

9. Tlpmmenuts k MatpuiiaM A, B, 1D Bcrpoennnle MarpHuHbie (YHKITHH
(RCEBOIMOMKHBIE) H3 NPHBE/ICHHEIX B IyHKTE “MyHKIMK 15 paboThl....."

10. TIpumennTs K Bextopy C BCTPOCHHBIE BEKTOPHEIE ()Y HKITH.

11, TIpMEeHUTS KO BeeM MaTpHIEM M BEKTOPY OOIIHe BCTPOCHHbIE ()Y HKITHH.

12, Coxpanurh JOKYMEHT.

36
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NpakTuueckan pabora 7 (44.). PELUEHUE YPABHEH B MATHCAD

3anaHuAa K npakTuyeckon pabore 7

3ajanmne Ne 1

[Hociponts 1padux dvukipm [(X) ¥ upubiIMIMTeILHO OUPEIeIHTL OJAHH M3
KOpHeii ypapHeHus. Pemmnts ypaHenne f(X) = 0 ¢ NOMOIILIO BCTPOSHHOM (hyHKITHH

MathCAD root.
Bapuanr fix) Bapuanr fix)
e -x?-x 0.25x +x-2
1 2
xelo1] xelo,2]
1
&= arccos
3 3+ sin{3.6x) 4 2
xel0,1] xe(2,3]
arccos x-1-0.3x> Ix—4inx-5
5 6
xelo,1] xel2,4]
J1-0.4x - aresin x e'-e -2
7 8
xelo] xelo,1]
3x-14+e* -¢ ™" N-x-1gx
9 10
xell,3] xelo,1]
J2xr +1.2-cosx -1 l—x+sinx—In(l+x)
11 12
xelo,1] xelo,2]
00.9(2]—25':'"(']4—‘ x*=x=0.2
13 % xS % 14
xe[l,Z] vell2]
0.1x% = xinx sm(—_—z—\‘—)+084¢”
15 16 5.2

Xe [I, 2]
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3aaanne No 2

JUms mostHHOMa 2(X) BRITIOJIHHTE CIAS/IYIONHE JACHCTBIA!

I. ¢ momonmpio koMauasl Cameoasl — Koasgpuumenrsl noannoma cosjiarh
BekTop V. cojepianmit KoddhHIMeHTH! HOIMHOMA:

2. penmts ypasHenue g(x) = 0 ¢ nomonnio gyukimu polyroots:

3. pemMTL  YPaBHEHHE CHMBOJILHO, HCHOAB3VE KoMaHgy CHMBoJBI —
IMepemenubie — Bovmc/anTh.

Bapuanr a(x) Bapuaur 2(x)
1 a2 +at 126420 2 1T - 455 - 100
3 6 +37- 4x - 60 4 xS H - 15k + 50
5 xt-14x7- 40x - 75 6 xt- 4o 2o 206 + 25
7 e E x4 10 8 5P+ T+ Te- 20
9 xtax? 2 20%7 - T1x-140 10 T+ TS Se+ 100
11 7+ o+ 13x- 30 12 Xt 10x7 +36x7 +70x+ 75
13 x4+ 3x7- 23x7- 55x - 150 14 x4 9"+ 31x + 59x+ 60
15 Koo'+ 4+ 106+ 75 16 15x7-6 3+ 43" <12 x-10
3ajanme Ne 3

Permars cuereMy ITHHeiHbIN VpaBHeHHit:

1. MarpH4HLIM ClocobOM B HenonL3ys (y nkimio Isolve:
2. merojoM [Mayeca:

3. ucnonwsys gyvukipo Find.



Bapuair Cucrema Jmueimux Bapuairr Cucrema .!mneimbm
YPAaBHCHHH VpaBHCHHH
2%, Xy + 2% +3x, =8 2%+ X, = 5%, 4%, ==4
1 3y +3x, =6 2 X —=3x,—6x,=-7
2X|*X203.Y4:4 2x,-x,+2x,=2
X+ 20 — Xy + 2%, =4 X +dx, = 7x +6x, = -2
Xy 4 2%, 430y + 4y, =22 X +2x, +3x5, +4x, =26
2x; +3x; +xy + 20, =17 2% +3x, +4x,+x, =34
3 4 ; :
X+ X+ Xy —X, =8 3 4, + x5+ 2x, = 26
X, — 2%y — 3%, =7 45+ 8, +2x +3x, =26
[9x, +10x, — Tx; —x, = 23 2x,—8x, = 3x, - 2x, =18
5 7% —x—5x, =37 6 N —2x, +3x,—-2x, =28
Sxy=2x,4+x, =22 N+ +x=10
45 + 3 4+ 2x, +3x, =26 1hx, + x4 2x, = 21
6x, —x, +10x, —x, =158 2x —x, +4x,+x, = 66
o 25 +x, +10x +7x, = 128 8 2x, = 6x, +x, =63
3-2x,-2x—-x,=7 8y —3x, +6x, —Sx, =146
% —12x +2x, - x, =17 2x, = Tx, +6x,—x, =80
X, =2x, +6x;, 4+ x, =88 2y, = 3x - 2x, =~16
9 Sx, +2x,-3x, =88 10 2% =X, +13x, +4x, =213
7x,—3x, +Tx, +2x, =181 I +x,+2x,+x, =72
3x, =7x, +5x, +2x, =99 x=12x, - 5x, =-159
% =2x; -8, =7 (Tx, +7x%,—Tx,—2x, =35
1 X +4x, —Tx, +6x, =—8 12 3x, +4x, +5x, +8x, =60
R+x-5x+x,=-10 2%+ 23, +2x,+x, =27
2y =x+2x,=7 26 =2x, - x, =1
2x +2x, +6x,+x, =15 [6x, —9x, +5x,+x, =124
13 -x, +2x,+x, =18 14 Tx, = 5x,—x, =—54
46 =3x, +x,-5x, =37 Sx = 5%, +2x, +4x, =83
3x —5x, +x,—x, =30 3y, —9x, +x,+6x, =45
4x, —5x, +7x, +5x, =163 Xy 423+ 2, +4x, =30
15 2y +x,-3x,—-x, =—15 14 =X, +2x =3x, +4x, =10
Oy +4x,—x, =194 X, =X +x, =3
N=x = 2% =3, =19 X, 45x +x, +x, =10
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3aaanne No 4

[IpeoGpazoBars, uHenuueiinble ypasuenust cucreMmbl K sBujay [I(X)=y u
lHoctpours nx rpadukn u  oupejeiIuTh HadalbHoe pUOILKene

f2(y)=x.
PeIeHHSL.

40

Pemurh cHeTeMy HeTHHEHHBIX YPaRHEeHHIT ¢ oMONbIO (yHKImH Minerr.

CuereMa HEeIMHEHHBIX

CucreMa HeJIHHEHHBIX

Bapuanr Bapuanr
YpaBHEHHH VpaBHEHHI

sinx + 2y =2 siny +x=-04
1 1 2

kcos(v - l) +x =07 2y - co.s(.r - l) =1

sinfx+03)-y=1 sinfx+2)-y=15
3 < 4

\cos(y - 2) +x=0 COS(J‘ — 2)* x=05

cosx+y=15 cosfx+ 05 - y=2
5 6

2x - sm()' = 0,5) =1 siny - 2x=1

cos(x + ().5) +y=08 cos(x—=2)+ y=0
7 8

siny—2x=16 sm(y + 0.5) -x=1

sinfx=1)=13-y cosfx+035)+y=1
9 10

X - xin(y - l)= 08 sin(y + 0.5) -x=1

'caw x+05)+y=1 sinfx) -2y =1
11 12

siny - 2x=2 cos(y+035)-x=2

—sinfx+1)+y=08 2y - sinfx -05)=1
13 14

stnfy—=1)+x=13

cos(y)+x=15



-ﬂmw)—2y=l
15 16 ¥ a1=0
sinfyv-1)+x=13

3ajanue Ne 5

CHMBOIBHO PEHIHTEL CHCTEMEL },v'panuemn‘f’x.

2v—-mz=a
3x+4r y=a =2 o AR
2x+y=b Jv+x=c

MpakTuyeckan pabora 9 (44.). CUMBOJIbHbLIE BbIYUCITEHUWA B MATHCAD

3anaHua K npakTuyeckoun pabote 9

3aaanne Ne 1. Menoansva  onepaipio CuMBosiel — Pacuetsr — C mmaBatoneit
JAlSTOR. .. . lIpeicTaBLIe:

1) UHC/IO 7T B CCMH MTO3HITHAX,

2)uneno 12,345667 B Tpex NO3HIHSIX.

3asanne Nt 2. Bemeure caeyionme YHeIa B KOMITIEKCHOH (opMe, Heronb3ys
otepaituio Cumposist —» Pacuerst = KoMiviekeHbLe:

V-7,

2) f';‘!:
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3) U Beipakenust 2) HOCHEAOBATEILHO BhIIOIHMTE onepaiuu Pacyerst —
Komiuiekenuie # CHMBOIBL — YTIPOCTHT.

3ananue N 3. /U1 noamHoMa g(X) BRIIOTHHTE CIICAYIOIMHME ACHCTBHA:

1) pa3noAUTE Ha MHOKHTEITH, HCIOIL3VS onepariio CHMBOIBL — DaxTop:

2) TIOJICTaBBTE BRIPAKCHHE X =V +2Z B 2(X), HCMOJIB3ys onepariio CHMBOILI —
Ilepemennrie —» 3aMeHa (IPe/IBAPHTEILHO CKOIMMPOBAB TOJICTABIAEMOE BEIPaKeHHE
B Oydep oOMeHa, BLIJICIHB €ro H Hakar komOuHarmio kiasum Ctrl + C);

3) nenoaksys onepariio CHMBOILI — PacimipHTh, pasioKUTe 10 CTETICHIM
BLIPAKECHHE, 110JIyYeHHoe B 2);

4) nenoassys onepaiio CHMBOILL —» [10100HbIe, CBEPHHUTE BRIPAKEHHE.
HOJIY4EeHHOE B 3). 110 IIePeMEeHHOI 7.

Bapuanr ax) Bapuanr a(x)

1. o2t +ato 126420 2. st 17 - 450 100
3. xt 6 + - 4x - 60 4. xt -5+ - 15x + 50
5. e 1437 - 40x - 75 6. xtody's 2672 206 + 25
74 o E o 1x+ 10 8. S T+ Tx- 20
9, xtex 22067 71x- 140 10. a7+ T S5x 4+ 100
11 x4 7+ 9+ 13x- 30 12. X 10x7 + 3657+ 70x + 75
13. x4+ 3 - 2307 55x- 150 14, X'+ 0%+ 3107 + 59x + 60
15. s -6+ Ay’ + 10x+ 75 16. 15x°- 6 X7 +4x <12 x - 10

3aganne Ne 4. Pamiokure BRIDAKEHHS HA JIEMEHTAPHBIE APO0OH HCHOIbL3VA
onepanuio Cumpoinl — [epemennie — Kouseptupopars B YaCTHYHBIE JI0JIN:

x —x 3’ -
©-x (\"+x+lx.\'+l)
x+1 Sx? —

3) X ; 4 Sx° —4x+16

Ax—1) " (2 =xe1F (c=3)



3asanue Ne 5. Paziokure BEIPAKCHNA B PAJ C 38 [aHHOH TOYHOCTBIO, HCIIOIL3VA
onepaipio CuvmBolnk — [lepemennnie — PasnoxHTh. ..

1) In( 1 +x), xo=0, nopsajok pazioxeHus 6.

2) sin (.\')2, xp = 0, HOPIOK pasioxkenuns 6.

3ananne N 6. Haifty neppooGpasHyio aHa/mTHYecKH 3afanHoil gpyakmm fx)
HeHoap3va Komamty Cumsoinl — [lepementrie — Hurerpargms,

Bagaune N 7. Oupefe/uls CHMBOILHOE 3HAYeHue epBoit M BTOPOI
NPOM3BOAHBIX  f{x). wucnonb3ys komanay Cumponst —»  llepemennbie  —
Juddepermanst,

Bapuanrel sagannii Ne 6 u No 7

Bapuanr Six) Bapuan Jix) Bapuant Six)
i
1 : 6 aret (J—L) 11 (2x+3)sinx
fg2x+1 gl T
COS X - cos 3x
2 7 * i 12 -
2% +5 e” sin3x (I _cos3x)
1 ctg 2x 1
3 ™ 8 3 13 S —
xx +4 sin”2x T
sinx ; I+x
4 — 9 (x+1)sinx | 14 :
|+ sinx 2+Xx
2 —
5 x lg(xH 10 Sx+xlgx | 15 Jl+e™
3ananue N 8.

1. Tpancnonupyire MaTpuiy M ¢ noMombio oneparuy CHMBOILL — MaTpuiml
— TpancnonupoBanue.
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1 v
2. UuBepTHpyiite MaTpHIy [x 2Jc NOMOIIBIO onepaiiy CHMBOJIBL —>

Matpuiml — HHBepTapoBatue,

3. BuiuscimTe onpe/lenrebh MaTpHinl | ¥

x°

o =

b
€ | ¢ HOMOLILIO OllepalHH
d

w

CuMBoibI — MarpHis — Onpeaemres.

3aganune Ne 9. Buucaure upejieint.

J1+2A 3 . fl-x-3

2. lim ———
x—2 sos 243y
z . ' '.’_- _I
3. lim = 1. 4 lun—x—\‘—+—l——.
x =1 ln_‘- x1 ]nx

3azanume Ne 10, Haiiure cymmy psja.

- 6
L M e———. 2.
;‘)11'4-]2)1—5 z:9n -l2n
3aganme Ne 11, Hamurre npowmommo H VIIPOCTHTE BhIpakeHue.
_4x+l

{
“ 162 +8x43 J’ aretg J’
2. }):Ll\lzx_xz +lnl+2;x-
x—

x=-1
3ajanne Ne 12, Briureanre Heonpe/ie/ICHHbIC HHTEIPAIILL.
L [(3x+4)evdx. 2 [(4x~2)cos2xd.

3aganne Ne 13, Briuncanre onpe/ieIeHHbIE HHTETPaibL

0
L j(xz +5x + 6)cos 2xdx. 2. (x - 4)cos3xdx.

|')'—'i°



45

9.2. MeToauueckue PECKOMEHIAIMHA 110 NTOAT0TOBKE NHCbMEHHBIX paﬁoT.
HOpﬂI[OK COCTABJICHHUA U Oq)OpMJ'IeHI/Iﬂ oTyeTra o HpaKTquCKOﬁ paGOTe

B 3HaunrensHOi Mepe 3((EKTUBHOCTD pEIIEHHS 33/1a4d IO BBIMOJHEHUIO MPAKTHYECKOM
paboThl 3aBHCHUT OT KadecTBa COOTBETCTBYIOmIETo otdera. s 3Toro HeoOX0oauMo COOIONATh
CIIeIyIOIIE OCHOBHBIE TPEOOBAHUS IO COCTABICHUIO M O(QOPMIICHHIO OTYETa, OOYCIIOBJICHHBIE
COOTBETCTBYIOIIMMH HOPMATHBHBIMHU JOKYMEHTaMH. TEKCT OoTueTra JOJDKEH ObITh JaKOHHUYHBIM U
BMeECTE C TeM HWH(POPMATUBHBIM. TEKCT IOJDKEH OBITh H3JI0KEH C COOJIOICHNEM MPABIJI TPAMMATHKH.
Ortyer cocTaBmsieTcs ¢ 00s3aTETBHBIM COCTABICHUEM CIIEAYIOIIMX Pa3/IelIOB:

1. 3aronoBok oTuera.

2. llenmu pabOTHLI

3. Merouka paboTHI.

4. Tlopsiiok BbINONHEHHs paOOoThI (3Tarbl paboThI).
5. BrBowI 110 paborte.

1. B 3aroJioBKe oT4eTa NMPUBOIATCS HANMEHOBAHHSI WICHTU QUM PYIONINX MMPU3HAKOB: OTUeT
0 npaxkTuyeckoil padore Ne 1 no teme, Hanpumep, «OcHOBbI padoTsl ¢ cucreMoii MATLABY,
HIDKE YKa3bIBAIOTCS JTAHHBIE CTYNeHTa ((paMITHS 1 MHUIAAIIBL, BUI 00yUIEeHUs, CIIEHATbHOCTD, KYpC,
TpyIa).

2. B pasngene Heab padorsl Gopmymupyercs 1end pabOThl CTYIACHTa B COOTBETCTBHU C
coziepkanreM paszena «[locranoBka 3a1auny JaHHOW paOOThI M MHAWBUTYaIbHOTO 3aJaHHsI CTYJICHTY
Ha paboTy.

3. B pasnmene Mertoanka padoThl yKa3pIBa€TCSI METOIMKA pabOThl B COOTBETCTBHH C
uMeroreicst hopmynupoBKoit B pazzene «MeToauka paboThl» JaHHOW pabOThI M PU HEOOXOIUMOCTH
YTOUHSIETCS B 3aBUCHUMOCTH OT COJIepKaHHs KOHKPETHOTO BapHaHTa 3a/JaHusl CTYICHTY Ha
MPAKTHUYECKYIO padoTy.

4. Tlopsinok BbINOJHEHUsI padoThl. [IpuBOISITCS HOMEpa U HAMMEHOBAHMS 3TANlOB PalOTHI,
MpeayCcMOTpeHHbIE [T paboThl AaHHOrO [pakTukyma. [To kakoMy U3 3TanoB NPUBOAUTCS ONKMCAHKE
BBINOJIHEHHBIX CTYJIEHTOM paloT, HalpaBJEHHBIX Ha JOCTWXKEHHE Lenu paboTsl. [Ipomyck kakoro-
mubo w3 oranoB pabotel IlpakThkyma He gomyckaercs. B paMkax a3TanoB  momemiaeTcs
COOTBETCTBYIOIIMK WMJUTIOCTPATUBHBIN MaTepuall - TaOMUIbl, PUCYHKH (TpaduKu), MOTydeHHBIE MO
Xody pemieHus 3agayu paboTel. OOO3HAYEHHME WILIIOCTPATUBHOIO MaTepHhaia BBIIOJTHIETCS B
COOTBETCTBUU C TMPaBUJIAMH, MPUHATBIMU sl myOnukanuii. OOo3HaYeHHEe KaKIOW TaOMuIbl U
pHCYHKa JOJDKHO MMETh HOMEpP M HauMeHOBaHue. BHyTpu Kakaoro ortyera TaOJMIBI M PUCYHKH
0003HAYaIOTCSI COOTBETCTBEHHO CKBO3HBIMH HOMepamu. O0o3HaueHHe TaONWIbl yKa3bIBAeTCS HaJl
TabnuieH, a 0003HaYeHUE PUCYHKA MOJT pUCyHKOM. [IprBOMIMbIE B TEKCTE JaHHOU pabOThI IPUMEPHI
BKJTIIOYATh B OTYET HE paspemiaetcs. [IpuMeHsieTcss TOJNBKO MaTepual, MOJYYeHHBIH B XoJe paboThI
CTYZIEHTOM 10 COOTBETCTBYIOIIEMY 33/IaHUIO, TOJTYYEHHOMY OT MPENo/IaBaTes.

5. TlocnegHum pasfenoM OTuYeTa SIBISIIOTCA BBIBOABLI 1O paboTe. DTO camasl CIOXKHas U
TpyaHass 4actb paboTel. OueHb BaXHO, YTOOBI BBIBOJBI OTPAXKATH METOJIUKY TEXHOJOTHIO,
MIpUMEHsIEMbIE TIPOTPaMMHO-AMNIapaTHbIE CPEACTBA pelieHus 3aaa4yu. [lone3Ho KaxaoMy U3 3TarnoB
paboTsl (hOpMYIMPOBATH HE MEHEEe OJJHOTO BbIBOJA. BBIBOJI MOXET colepkaTh OT OJHOTO 10 Tpex
npeaioxkeHnid.  DOpMyIHPOBKH  BBIBOJIOB JOJDKHBI OBITh KOHKPETHBIMU, HH()OPMATUBHBIMH,
JTAKOHUYHBIMH, TT0 BO3MO>KHOCTH TIOJIKPEIUIATHCS KOJMUYECTBEHHBIMH JAHHBIMHU.

OdopmieHne oT4deTa BBIMOTHIETCS C YU4eTOM OOMICHPUHATHIX MpaBuil. I 'paduueckas gactb
OTYETOB JIOJKHA COOTBETCTBOBATH MpaBwiiaM Tpaduueckoro odopmieHus. TeKCT oTyera Habupaercs
B penaktope Word uepe3 1,5 unTepBana, 12-14 kerns. Cnemyer ucnonb3oBath mpudrt Times New
Roman. 3aronoBku pa3zesnioB W MOAPA3ENIOB BBIACIAIOTCS KUPHBIM HipudToM. [locrne okoHuUaHHs
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oopmiieHnst oTYeTa OH MPOBEPSETCS CTYACHTOM Ha MPEIMET KayecTBO cojepskanus U (opmbl. [lpu
YCJIOBUU OOHAPYKEHUS OIMOOK MOCIeHIEe UcpaBisitores. [locie yerpaneHus ne)eKToB O0TYETa ero
9KpaHHas (opma, WM TpPUHTEpHAs pacreyarka MpeabsBiseTcs npenojaasarento. [lpu ycnoBun
OOHapy>KeHHUsI MPENOAaBaTeIeM OIIMOOK B OTYETE CTYACHT HMX HCIPABISCT M MPEIbSBISET OTYET
MPEro/IaBaTeNto MOBTOPHO. Eciy ommboK HET, TO OTYET NPUHUMAETCSI M COXPAHSIETCSl Ha KECTKOM
JIMCKE.

Otuer mo paboTe COXpaHSETCS CTYASHTOM B BHUAE OTAeHbHOTO (haitia. B mmenu daiina
yKa3bIBaeTCsl (haMIJIHS CTY/ACHTA M HOMEp BBINOJHEHHOW paboThl. Dail COXpaHsSeTcs B TMalke ¢
(baMumeii CTyieHTa B Ianke COOTBETCTBYIOUICH CTyeHYecKoil rpynmbl. [larka rpymiisl co3maercs Ha
IIEpPBOM 3aHATUU. B MMEHM manku rpynsl JOKEH MPUCYTCTBOBATh MHEKC rpymmbl. [lanka rpymmsl
BKJIIO4aeTCs B nanky «Mou TOKyMEHTBI».



Ipunoowcenue 1
AHHOTALIUA ITIPOT'PAMMBbI

Jucnunnuna «IIporpaMMHbIE HMHCTPYMEHTBI HAay4yHBIX HCCICAOBAaHUN B YIIPaBICHUU
JTAHHBIMH W 3HAHUSIMI SIBJIETCS 3JICKTUBHON JUCHUIUIMHON 4acTH, (GopMUpPYyeMOll ydacTHUKAMH
o0pa3oBaTeNbHBIX OTHOIIEHUH, Ojoka Bl y4eOHOro maHa Mo HampaBJeHHIO TOATOTOBKH
«IIpukiaagnas uHpopmatuka». Ilpoduab: VYnpasieHue [JaHHBIMM ¥M 3HAHUSAAMH B
KOMIBIOTEPHBIX CeTHAX, KBATU(UKAIIMOHHBIA YpOBEHb - Maructp. JucuuiuimHa peanu3yercst Ha
daxynsrere ®UCH xadenpoit THPOPMATMOHHBIX TEXHOJIOTUN M CUCTEM.

Lesab AUCHMNJIMHBL: TTOJy4EHHE MarCTPAaHTAMH TEOPETUIECKUX 3HAHUN 00 COBPEMEHHBIX
MPOrPaMMHBIX MPOJYKTAaX HAYYHBIX HCCIEIOBAaHUH, a TakkKe NPUOOpETEeHHEe HEO0OXOIMMBIX
IIPAKTHUYECKUX HABBIKOB MX HCIIOJIb30BAHUS.

3anauu TUCHUIUINHBIL

- JaTh IPEACTAaBJICHUE O MPUKIAJHBIX IPOTPAMMHBIX IaKETaxX, HCIOJIb3YEMBIX IIPH
aBTOMAaTHU3alMM U MH(OPMaTU3alluU peLIeHHs] MPUKIAIHBIX 3a7a4 U co3aanuu UC;

- HAY4YWUTh MPOBOJIUTH (OpMaNM3aLUI0 NPUKIAAHBIX 3a1ad Hay4YHBIX HCCIEIOBaHUM C
OLICHKOM KOJIMYECTBEHHBIX U KAYECTBEHHBIX JIAHHBIX;

BbIpa0OTaTh  HaBbIKK  pabOTBl C  MPOTPAaMMHBIMHU  TAKeTaMU Il pELICHUs
npodeccroHaIbHBIX 3aj1au.

JucuuniuHa HanpaBieHa Ha (GOPMUPOBAHUE CIEIYIOIINX KOMIIETEHIIUI:

[IK-1 CrnocoOeH mNpUMEHSTh COBPEMEHHbIE METOJAbl W HWHCTPYMEHTaJbHbIE CPEICTBA
MPUKIATHON MH(OPMATUKU AJIi aBTOMATU3allUK U UH(GOPMATU3ALMU pElleHus MPUKIAAHBIX 3aa4
Pa3IMYHBIX KJIACCOB U CO3JaHMs HH(POPMAIIMOHHBIX CHCTEM

IIK-9 CrocobGeH WuCMONB30BaTh M pPa3BUBATh METOABl HAyYHBIX HCCIEAOBAaHUN U
MHCTpYMEHTapusi B 00JacTh MPOEKTUPOBAHUS U YIpaBiICHUs MHPOPMAIUOHHBIMU CHUCTEMaMH B
MPUKIIAJHBIX 00JIACTSIX.

B pesynbprate n3ydeHus: AUCLUILIUHBI CTYJCHT JTOJIKEH:
3HaTh:

- COBPEMEHHbIE METObI NPUKIATHON HH(OPMATUKN aBTOMATU3ALMN PEeIeHHs MPUKIAJHBIX 3a/1a4
pa3IUYHBIX KJIACCOB M CO3AaHUSA MH(MOPMAIIMOHHBIX CUCTEM;

- KJIACCU(DMKALIMIO TAKETOB MPUKJIAJHBIX IPOrpaMM M IIPOrPaMMHBIX CPE/ICTB,;

- OCHOBHbIE (DYHKLIMH MHCTPYMEHTAJIbHBIX IPOrPAaMMHBIX CPEJCTB IJIs PEeLIEHHs 3a7ay HaydHbIX
UCCJICIOBAaHUH B YIIPABICHUM JaHHBIMU U 3HAHUSAMU.

- METOZ0JIOTMYECKAE OCHOBBI HAYYHBIX UCCIIEJOBaHUM;

- OCHOBHBIE LE€JIM W 33Ja4d INPOTPAMMHBIX HHCTPYMEHTOB IIPpM aBTOMAaTH3alM¥ DPELICHUs
IPUKIIAJHBIX 33/1a4 U yIIpaBJIeHUs] MH(POPMAIIMOHHBIMU CUCTEMAMH;

- KOJMYECTBEHHbIE W KAuyeCTBEHHbIC OLCHKM HH(QOpMAIMK, HCIOJIb3YEMONH IIpU pELIEHUU
IIPUKJIAIHBIX 3a7a4.

Ymers:

— IPUMEHATh COBPEMEHHbIE METO/Ibl 1 UHCTPYMEHTAJIbHbIE CPEACTBA NPUKIATHON HHPOPMATUKY ;

— peluaTh Hay4HbIE NIPUKJIAJHBIE 3a/1a4l C UCIOJIb30BAHNEM MHHOBALIMOHHBIX HHCTPYMEHTAIBHBIX
CPEICTB,;

- IPOBOJIUTH (POPMATIM3ALIMIO 3a]1au IPUKIIaJHON 00JIacTH;

- BBIIBJIATH KOJINUECTBEHHBIE U KAUECTBEHHBIC TaHHBIE;

- IpPEICTaBIATh PE3yIbTaThl PELICHUS HAYYHBIX 3a/Jady C Y4eToM HX crneuuduku B obiactu
MIPOEKTUPOBAHMS U YIPABJICHUS HHPOPMALMOHHBIMUA CUCTEMAMH.

Baagernb

- HaBBIKAMU PaOOTHI C MPUKIAJHBIMU MaKeTaMU PELIEHHs 3a7ad B HAy4YHBIX MCCIEJOBAHUAX U
nHGOpMATHU3ALINHU peIIeHHs PUKIAIHBIX 3a7a4 pa3IMyHbIX KiaccoB U co3nanus MC.

- METOJAaMH OLIEHKH KOJMYECTBEHHBIX M KaYECTBEHHBIX JAHHBIX IPU PELICHUH 3a/1ad IIPUKIAJIHON
o0acTu;
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- HaBbIKAMM IIPOBEACHUSA CaMOCTOATEIbHBIX HAY4YHBIX MCCIENOBAaHUNW M  YIpPaBJICHUS
MH(GOPMAMOHHBIME CHUCTEMaMH B TPUKIAIHBIX OONACTAX C HCIIOJIB30BAHUEM CHEIHATbHBIX
MPOrPaMMHBIX TAKETOB MPUKIATHBIX TPOTPaAMM.

Paboueii mporpaMMoil mpeayCMOTPEHBI CIEAYIOUINE BUIABI KOHTPOJIS: TEKYIIUNH KOHTPOJIb
yCIIEBaeMOCTH B (popMe ompoca M MPOBEPKH MPAKTUYECKUX paboT, MPOMEXKYTOUHAS aTTeCTallus B
dbopme dK3amMeHa.

OO6miast TpyIOEMKOCTh OCBOCHUS JMCIHUIUIMHBI COCTaBJIIET 4 3a4eTHBIX eauHuIlbl, 144
gacoB. U3 Hux: aynuropHas pabota — 40 qacoB, camocTrosiTenpHas pabora — 86 yacos
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I[MTPUJIOXEHUE 2

YTBEPXIEHO

[Iporokon 3acenanus
kadeapsl HHGOPMAITMOHHBIX
TexHoJoruu u cucrem PI'TY
Ne 12 ot 08.06.2020

JIMCT UBMEHEHU

B pabodyell mporpamme AUCHUIUIMHBI «[IporpaMMHBIE WHCTPYMEHTHI HAay4YHBIX HCCIECIOBAHHHA B
VIIpaBJICHUU JaHHBIMH WM 3HaHWAMK» 10 HampasieHuto moarotoBku 09.04.03 «IIpuknamnas
nHpopmaruka» Ha 2020/2021 y4eOHbIil roa

1. OGHoBnEHA pekoMeHayeMas JuTeparypa (. 6.1)

OcHoBHas:

1. Tumoxun, A. H. MonaenupoBanue cucteMm ympapiieHUs ¢ npuMeHeHneM MatLab: yueOHoe
nocobue / A. H. Tumoxun, 0. I. Pymsannues; nox pen. A. H. Tumoxuna. — Mockaa:
NH®PA-M, 2020. — 256 ¢. - URL.: https://znanium.com/catalog/product/1117213.

2. [Jamunrep, B. A. NudopmaTnka m mMaremaTuka. PemeHune ypaBHEHHH M ONTUMHU3AIMS B
Mathcad wu Maple: yueOHMKk wu TpakTuKymM i1 By3oB/ B. A. Jlanmunrep,
C. [I. CumonxeHKOB. — 2-¢ wu3l., uchp. U jgom. — MockBa: MsmarensctBo HOpaiit,
2020. — 155 ¢. — URL.: https://urait.ru/bcode/452058.

JononauTtenbHas:
1. borateipeB, B. A. UHdpopmanmoHHBIE CHCTEMBI W TEXHOJOTHU. Teopus HAIEKHOCTH :
yueOHoe mocobue s By3oB/ B. A. borateipeB. — MockBa : M3parenbctBo IOpaidr,

2020. — 318 ¢.— URL.: https://urait.ru/bcode/451108.

2. MamonoBa, T.E. Undpopmanmonnsie TexHosjoruu. JlabopaTopHbIi NpPakTUKyM: ydeOHOE
nocooue s By3oB / T. E. MamonoBa. — Mocksa : U3mparensctBo FOpaiit, 2020. — 176 c.
URL.: https://urait.ru/bcode/451399

2. OGpa3oBarenbHbIe TEXHOIOTUH (K 11.4)

B mepuoa BpeMEHHOTO MPHOCTAHOBIEHUS MOCEUICHHUS OOy4YalOUUMUCS MOMEIIEHUN U
tepputopun PITY ana opranmsanuu y4deOHOro Impoliecca ¢ MPUMEHEHHEM 3JIEKTPOHHOTO
oOyueHuss W JUCTAaHLUHUOHHBIX OO0pa30BaTEIbHBIX TEXHOJOTUH MOTYT OBITH HCIOJIb30BAHBI
cienyome oopa3oBaTelbHbIE TEXHOJIOTHH:

— BHUJICO-JIEKIUH;

— OHJIAMH-JIEKIIUH B PEKUME PEATbHOTO BPEMEHH;

— DIIEKTPOHHBIE YUEOHUKH, y4eOHbIE TOCOOUS, HAYYHbIE U3/IaHUS B DIIEKTPOHHOM BHJIE U
JOCTYII K MHBIM DIIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcam;

— CHCTEMBI JJIs1 3JIEKTPOHHOTO TECTUPOBAHUS;

— KOHCYJIBTALIMM C UCHOJb30BAHUEM TEJIIEKOMMYHUKAIITMOHHBIX CPEJICTB.


https://znanium.com/catalog/product/1117213
https://urait.ru/bcode/452058
https://urait.ru/bcode/451108
https://urait.ru/bcode/451399

3. B mepedeHp mporpaMMHOT0 00eCTIeYeHHUS] BHOCSITCS CIIEIYIOIINE U3MCHECHUS:
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Tabauya 1

Nerm | HaumenoBanue 110 [IpomsBoautens | Criocod pacnpocTpaHeHus

/i

1 Microsoft Office 2010 Pro Microsoft JTUICH3NOHHOE

2 Windows 10 Microsoft JIUIIEH3HOHHOE

4 Zoom Zoom video JIUIIEH3HOHHOE
communikations

3. B mepedeHb coBpeMeHHBIX IPO(ECCHOHATBHBIX 0a3 TaHHBIX H HH()OPMAIIMOHHO-CIIPABOYHBIX
CUCTEM BHOCSTCS CJICIYIONTUE N3MCHEHUS:

Tabnuya 2

Nor/mt

HaunmeunoBauue

1

Mexaynapoansie pedepaTuBHbie HaykoMeTpuueckue b/, tocTymHbie B pamMKkax
HarmoHaIsHOU rmoanucku B 2020 T.

Web of Science

Scopus

[Tpodeccnonanpabie MOMHOTEKCTOBBIE B/, TOCTYyMHBIE B paMKax HaIIMOHATHHOM
noamucku B 2020 r.

XKypuansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuansr Taylor and Francis

DJIeKTPOHHBIC U3IaHKsI U3aTeILCTBA Springer

KommbroTepHbie cripaBoYHbIE IPABOBBIE CHCTEMBI
Koncynerant Ilmroc,
lapanTt




