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1. HOACHUTEJIBHASA 3AIIMCKA

Jucuuminuza «HCTpyMeHTanbHbIE CpEeACTBa aHaM3a JAHHBIX» SBISAETCS AJIEKTUBHOUN
JIMCUUIUIMHOW YacTd, (OpMHpPYyEeMO#l ydacTHHKaMH OOpa3oBaTelbHBIX OTHOIIEHUH, Onoka bl
y4eOHOTO IJIaHa N0 HampaBjeHUuI0 noaroroBku «llpukiaannas wndopmatuxa». Ipoduias:
YrnpapjeHue JaHHBIMHM M 3HAHUSIMH B KOMIBIOTEPHBIX CeTAX, KBATU(PHUKAIIMOHHBIA YPOBEHb -
maructp. [ucumrmumna peammsyercs Ha (Qaxynprere DPUCH kadenpoit mHPOpPMAIMOHHBIX
TEXHOJIOTUHI U CUCTEM.

1.1. Ilens u 3aaun AUCHMILINHEI

CopnepxaHue AUCLUUIUIMHBI OXBaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C OpraHu3alued u
[IPUMEHEHHEM [TAKETOB MPUKIIAIHBIX IPOTPaMM JIJIsl aHAJIU3a JaHHbIX.

Heab AMcUMNIMHBL: [TOJIy4€HUE MaruCTPaHTaMHU TEOPETUUECKUX 3HaHUN 00 COBPEMEHHBIX
MIPOrpaMMHBIX IMPOJYKTaX HAay4HBIX MCCIEJIOBAHMN M aHaJIW3a JaHHBIX, a TaKKe MpPUOOpEeTeHHe
HE0OXO0IMMBIX IPAKTUYECKUX HAaBBIKOB UX MCIOJIb30BaHUS.

3anauu TUCIUIUINHBIL

- JaTh MpeACTaBlI€HUE O NPHUKIATHBIX IPOrpPaMMHBIX I[AKeTaX, MCIOIb3yEMbIX MpH
aBTOMaTU3allMi U MH(OPMATU3ALMM PELIEeHUs NMPUKIAJAHBIX 3a/lad aHaJIW3a JAHHBIX M CO3/aHUU
G,

- HAY4YUThb MPOBOJIUTH (GOpMalIM3alUI0 NPUKIAIHBIX 3aJa4 Hay4YHBIX HCCIEJOBaHHUI C
OIICHKOW KOJIMYECTBEHHBIX U KaUe€CTBEHHBIX JaHHBIX;

- BbIpa0OTaTh HaBBIKM pPabOTBl € MPOTrPaMMHBIMU
npodeccroHalbHBIX 3aj1ay.

IHaKkeTaMu JJIsL pemicHuA

1.2. ®opmupyeMble KOMIIETEHIIUH,

00y4eHHS IO TUCIIUTUIAHE.
JlucuuninHa HanpaBieHa Ha (GOPMUPOBAHUE CIIETYIOIUX KOMIIETEHIINNA:

COOTHECEHHBIE C IUIAHUPYEMBIMH pE3yJbTaTaMHU

Koabl conep:xanue

NHIuKaTopsl TOCTHXKEHUS

IlepeyeHb MIaHUpyeMbIX pe3yJibTATOB

KOMIIETEeHIIM U 00y4YeHHs MO THCIUTINHE

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

MIPUMCHSITh COBPEMEHHBIC METOJIbI U - COBPEMCHHBIC METOABl NPHUKIIATHON
COBPEMCHHBIC WHCTPYMEHTAIbHBIC WHQOPMATUKA aBTOMATH3aIllUU  PEHICHUS
METO/IBI U CpEICTBA MPUKIIATHON HMPHUKIATHBIX 33734 Pa3IMYHBIX KJIACCOB U
WHCTPYMCHTAJIbHBIC | HH()OPMATHKH co37aHus HH(POPMAIIMOHHBIX CHCTEM;
CpeacTBa - KJIACCH(HMKAIUIO ITAKETOB IMPHKIAIHBIX
MIPUKJIATHOM POrpaMM U IPOTPAMMHBIX CPE/ICTB;

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

[IK-1.2. YmeeT npuMeHsTh
COBPEMEHHBIE METO/IbI U
UHCTPYMEHTAJIbHBIC
CpeICTBa MPUKIATHON
UHGOPMATUKHU IS
aBTOMAaTH3alUU U
uHGOpPMATU3ALIUN PELICHHS
NPUKIAAHBIX 33724
[IK-1.3. Bnageer
COBPEMEHHBIMU METOJIaMH U
MHCTPYMEHTAJIbHBIMU
CpencTBaMH MPUKIAAHON
MH()OPMATUKH JUIS

- OCHOBHbIE (DYHKIIUM MHCTPYMEHTAJIbHBIX
POrPaMMHBIX CPEJCTB Ui PEIICHUs 3a/1a4
HAy4YHBIX MCCIEAOBAaHUM B YIpPaBICHUU
JAHHBIMU U 3HAHUSIMHU.

YmMmers:

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

— peuiatb Hay4HbIE TPUKIATHBIC 3a/1a4dl C
HCIIOJIb30BaHUEM WHHOBAIIMOHHBIX
WHCTPYMEHTAIbHBIX CPEICTB;

Buaanern HaBBIKAMHU paboTHI c
NPUKIAJHBIMA TaKeTaMU peUIeHHus 3ajaad
aHaJM3a JIaHHBIX B HAYYHBIX UCCIIEOBAHUAX
U MHPOPMATU3AIMK PEIICHUs MPHUKIATHBIX
3a/1a4 pa3audHbIX KiaccoB U co3znanus MC




ABTOMATH3AINH U
nH(OPMATHU3AINH PEIICHUS
MPUKIAIHBIX 33724
Pa3IUYHBIX KIIACCOB U
cozganus M1C

I1K-9 Cnocoben
HCIIOJL30BaTh U
pa3BHBATh METOIbI
HayYHBIX
HCCIICAOBAHHUH U
WHCTPYMEHTApUS B
obOiractu
MIPOCKTHPOBAHHUSI U
yIpaBICHUS
nH(OPMaLMOHHBIMU
CHCTEMaMH B
TIPUKJTATHBIX
o0nacTax

IK-9.1.

3naer obmue TpedboBaHus,
PEIbABISEMBIC K HAYIHBIM
UCCIIEIOBAaHMSIM B O0JIaCTH
IPOCKTUPOBAHMSI U
yIIpaBIICHUS
UH(POPMAMOHHBIMA
CUCTEMaMH B MPHKITATHBIX
00J1acTIX, OCHOBAM UX
TUTAHUPOBAHUS U
MIPUMECHCHHSL.

IK-9.2.

YMeeT pa3BuBaTh METObI
HAYYHBIX MCCIICTOBAHUHA 1
WHCTPYMEHTAPHUN C yUETOM
CHETM(PUKA UX TPUMCHCHHUS
B 00J1aCTH MPOEKTUPOBAHUS
Y YIpaBJICHUS
MH(OPMaIMOHHBIMU
CHCTEMaMH; TPaMOTHO
MPEICTABISATh PE3YIbTATHI
CaMOCTOSITEIIbHBIX HAyYHBIX
HCCIEN0OBAaHUNA B 001acTh
MPOEKTUPOBAHUS U
yIIpaBIICHUS
WH(POPMAITMOHHBIMHU
CHCTEMaMH.

I1K-9.3.

Bnaneer HaBbikamu
OpraHu3aIluy U IPOBEICHHSI
CaMOCTOSITEIIbHBIX HAyYHBIX
WCCIICIOBAHHI U B 00JIaCTH
POEKTHUPOBAHUS U
yIIpaBJICHUS
UH(POPMAMOHHBIMH
CHCTEMaMH B MPHUKJIATHBIX
o0macTsix.

3HarTn:

- METOJOJOTHYECCKHE OCHOBBI
HCCIICIOBAHNM;
- OCHOBHBIC NICJIM U 3ada4u HpOFpaMMHBIX
I/IHCTp}/MeHTOB HpI/I aBTOMAaTHU3aIlinn
pGHIGHI/Iﬁ HpI/IKJIaI[HI)IX 3a1a4 1 praBJIeHI/IH
I/IH(l)OpMaIII/IOHHI)IMI/I CUCTEMaMH,
- KOJIMYECTBCHHLBIC U KAUYCCTBCHHBIC OLICHKAU
uH(pOpPMaLH, UCTIONIb3yEMOH NMpU PELIeHUN
HpI/IKJ'IaI[HI)IX 3aaad.

Hay4YHBIX

YmMmern:

- [poBOIUTH  (QopMalu3aluio  3aaa4y
MPUKIIAIHON 00J1acTH;

- BBISIBIISATH KOJIMYECTBEHHBIC u
KayeCTBEHHbIE JIaHHBIE;

- TPEACTaBIATh PE3YNbTaThl  PEHICHUS

HAy4YHBIX 3aJlad C Y4eTOM UX crenupukud B
007acT TPOEKTUPOBAHMUS U  YIPABICHUS
MH(OPMALMOHHBIMU CHCTEMaMHU.

Baanern

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

- HaBBIKAMH TIPOBEJICHUS CAaMOCTOSTEIIBHBIX
HAy4YHBIX KCCIEAOBAHUNM U  YIpPaBICHUS
uH()OPMaITMOHHBIMHU CHCTEMaMH B
MPUKIAAHBIX 00JIACTAX C HCIIOJb30BAHHEM
CIIEIUATBHBIX ~ TPOTPAaMMHBIX  ITaKETOB
MPUKJIATHBIX TPOTPAMM.

Paboueii mporpaMMoil mpeayCMOTPEHBI CIEAYIOIIME BUAbI KOHTPOJIS: TEKYLIUI KOHTPOJb
yCIeBaeMOCTH B (opMe OIpoca M MPaKTHUECKUX 3aJlaHHUi, MPOMEKYTOUHas arTecTanus B Gopme
9K3aMEHa.

1.3. MecTo TUCHMIUIMHBI B CTPYKTYype 00pa30BaTeNbHOM MPOrpaMMBl.

CBsi3b ¢ APYrUMH AUCHMIUIMHAMM. {751 OCBOGHHS TUCHMIUIMHBI HEOOXOJUMBI 3HAHUS,
YMEHUS U BJIaJeHUs, CHOPMUPOBAHHBIE B X0/1€ U3YUCHUS CIECAYIOIUX JUCIUILINH U MPOXOKACHUS
IIpaKTUKU: «MoJenupoBaHUEe CUCTEM M METOABl ONTUMHU3ALMNY», «MaTemMaTuuecKkue MeETOIbl U
WHCTPYMEHTAJIbHBIE CPE/ICTBA TMOAJCPKKU TNPUHATUS PpEIIeHUi». 3HaHUS, YMEHHUS M HaBBIKH,
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MOJIyYECHHBIE MPH U3YyYCHUU JAHHOM JUCIHUILTNHBI, HEOOXOIUMBI ISl TPOBEACHUS MPEIIUTUIOMHON
MPAKTUKHU, BBITIOJHEHHUS U 3AIUTHI BBITYCKHOM KBaTU(UKAIIMOHHON PaOOTHI.

Oco0eHHOCTBI0 Kypca SIBIIETCS TO, YTO B HEM Hapsiay ¢ 0a30BbIMH MOHATHSIMH HAYYHOTO
WCCIICIOBAaHUSI U MPUKJIAIHOTO TPOTrPaMMHOIO obecreueHus, OOJbIIOe BHUMAaHHUE YAESIeTCs
BBIPAOOTKM YMEHHUI U MPUOOPETEHNS HABBIKOB PabOTHI C MPUKIAJHBIMU POTPAMMHBIMU TAKETaAMU
MaTeMaTHYeCKOTO MOJACIHPOBAHUS B cepe MpodecCHOHATBHON NesITeTbHOCTH.

MetogamMu  M3y4YeHUs] JWCUUIUIMHBI  SBJSIIOTCS  JIGKHMHM C  WCIOJIB30BaHUEM
BHJICOMATEPHAIIOB 110 TEMaM M TPAKTHYECKHE paOdOThl (KOMITBIOTEPHBIA MPAKTHKYM), Ha KOTOPBIX
CTYZICHTHI MOJYYal0T MPAKTUYECKUE HABBIKA PabOTHI ¢ MPUKJIAHBIMHU MTAKETaMH IIPOTPAMM.

OO6miast TPyHOEMKOCTh OCBOEHUS JMCIHUIUIMHBI COCTaBiIsieT 4 3a4eTHBIX eauHuilbl, 144
qyacoB. 13 Hux: ayauropHas padora — 40 yacoB, camocTosiTenbHas padota — 86 gacoB



TEMATHYECKHH IIJIAH (B uacax)

2. CTPYKTYPA JUCHUIIJIMHBI

Oo6mas Tpyno0EMKOCTh 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 R ———
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 Metomonorus 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. Pemrenne Ompoc, 3ammura
THUTIOBBIX MPAKTHICCKUX
BBIMUCITHTENBHBIX 337124 | o 05 8 14 3aJlaHui
aHaJlM3a JaHHBIX U
MIPOrpaMMHUPOBaHHE B
cucreme MATLAB.

4 Tema 4. OCHOBBI Ompoc, 3amuTa
paboTel ¢ cucremoi | 3 1 4 10 | opakTHYeCKuX
MATCAD 3aIaHuN.

5 Tema 5. Iloctpoenue
rpa¢gukoB u pabora ¢ Ormpoc, 3ammuTa
BEKTOPaMH U 3105 8 14 | npakTHYECKUX
MaTpHIIAMH B CUCTEME 3aJlaHui
MATCAD.

6 Tema 6. Pemenue
ypaBHEHUH U Omnpoc, 3ammuTa
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

Meto1070r1sl HAYYHOTO
HCCIIEI0OBAaHUS

[TonsTne Hayunoro uccinenopanus. Kiaccupukanus
HAay4HBIX HCCIEIOBaHUN. MeToabl SMIIMPUIECKOTO
YPOBHS UCCIIEN0BaHMs. METOIbI TEOPETUYECKOTO
ypoBH# uccienoBaHus. OCHOBHBIE dTalbl HAYYHOIO
uccienoBanusa. MaremaTu4eckoe MOIEIMPOBAHUE B
Hay4HBIX HCCIICIOBAHMSIX

Bunbl 1 ocoOeHHOCTH HAYYHO-TEXHUYECKON
uHpopmanuu. KonmnyecTBeHHas 1 KauyeCTBEHHAs
OIIeHKa MH(QOpPMAINH B YIIPaBICHUH JAHHBIMU U
3HaHUSIMH. CHcTeMa Hay4HO-TEXHUYECKOU
uHpopmanuu. [louck HayuyHOU MHPOpMaLIHHL.
Odopmrnenue pe3ynbTaToB HHPOPMAITMOHHOTO
IIOMCKA ¥ HAYYHOT'O MCCIIEJOBAHUS

[Iporpammuoe obecrnieueHne
Hay4HBIX MCCIICTOBAHMI.

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 BEKTOpOoB W marpull. JleiictBus ¢
3JIeMEeHTaMU MaTpullbl. OYHKIUH, UCTIOIb3yeMble IS
paboThI ¢ BEKTOPaMH U MaTPULIAMH.

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

Pemenne THIIOBBIX
BBIYHCIIMTCIBHBIX 3a1a4
aHaJIn3a JaHHBIX 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 U 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

Menro. [Tanenu uHCTpyMeHTOB. POpPMYIIBHEIE,
TEKCTOBBIE U Tpaduyeckue BUAbI 00nacTei.
Koncrantsl u nepemenHsie. Onpeaenenue
nepemeHHbIX. [IpenonpeneneHHbie nepeMeHHBbIE.
Omneparopsl. ParmxupoBaHHbIe (TUCKPETHHIE)
nepeMmeHHble. OnpeneneHue QyHKINHN.
DopMaTHpOBAHUE 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 Matpunl U BekTopoB. Ilanenmun Matpuil.
Omneparops! 1151 paboTel ¢ MaccuBamMu. OyHKUUU AJIs
paboTel ¢ MaccuBaMM U MarpuuiaMu. CUMBOJIbHbBIE
BBIYHCIICHUSL.

Pewrenne ypaBHeHuit u
CHUMBOJIbHBIE BBIYUCIICHUS B
cucreme MATCAD.

YucneHHOE pelieHHe HETMHEMHOTO YPaBHEHUS.
Haxoxnenue kopHei nonuHoma. Pemienne cucrem
YpaBHEHUM.

CUMBOJIBHOE pelIeHUE YPaBHEHUM.

Brienenne BoIpaKeHU 111 CAMBOJIBHBIX
BbIunCieHnil. CuMBOJIbHBIE oniepari. Onepauu ¢
BBIJICJICHHBIMU TTIEPEMEHHBIMU U MaTpuriamu. CTuib
MIPEJCTABIICHUS] PE3YIbTATOB BEIYMCIICHUM.




4. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
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Ne |HaumeHoBaHue Buabl yueOHbIX
N Oo6pa3oBarejibHbIE TEXHOJIOTHU
n/n|pasaesaa 3aHATHH
1. [Merononorus Jlexuus 1. Jleknus ¢ ucnob30BaHUEM
Hay4HOTO BHJIEOMAaTEPHUAIIOB.
HCCIIeI0BaHUS CamocrosarensHas |KoHCynbTHpPOBaHUE U MPOBEPKA JOMAITHUX
pabota 3a/IaHUH TIOCPEICTBOM AJICKTPOHHOM
WH(HOPMAITMOHHO-00Pa30BaTEILHOM CPEJIbI
2. |IIporpammHOe Jlexuus 2. Jlexuusi ¢ UCHOIB30BAaHUEM
obecrieueHne HayIHBIX BHJICOMAaTEPHUAIIOB.
HCCIE0BaHUN. [IpakTnueckas BoinonHenue npaktuyeckux padboT
OcHoBBI palOTHI C pabora 1
cucremoii MATLAB [IIpaktuueckas
pabora 2
CamocrosarensHas |KoHCynbTHUpPOBaHME U MPOBEPKA JOMAITHUX
pabota 3a/IaHUH TIOCPEJICTBOM AJIEKTPOHHOMU
nH(pOpMaIMOHHO-00pa30BaATEIHLHOM CPEIbI
3 |Pemenue TMIIOBBIX Jlexknus 3. JIeknus ¢ UCII0Ib30BaHUEM
BBIYUCITUTEIIBHBIX BHJICOMAaTEPHUAIIOB.
3a/1a4 aHanu3a JqaHHbIX | [[pakTrueckas Brimonnenue nmpaktuyeckux padboT
Y TIpoTpaMMHUpoOBaHue |pabdota 3
B cucteme MATLAB |[IpakTuueckas
pabora 4
CamocrosrensHas |KoHcynpTHpoBaHUE U POBEPKA TOMAIIHUX
pabota 3aIaHUM MMOCPEJCTBOM AIIEKTPOHHOM
nH(OpMaIMOHHO-00pa30BaATEIHLHOM CPEIbI
4. |OCHOBBI pabOTHI C Jlexnus 4. Jleknus ¢ uCoJIb30BaHUEM
cucremoit MATCAD BHJICOMAaTEPHUAJIOB.
[IpakTnueckas BrimonHeHrEe pakTHYecKoit paboThI
pabota 5
CamocrosrensHas |KoHcyapTHpoBaHUE U POBEPKA TOMAIIHUX
pabora 3aJJaHUIl TOCPEICTBOM JIEKTPOHHOM
nH(}OPMAIMOHHO-00pa30BaTeNbHON CpeIbl
5. |[TocTpoenue Jleknus 5. JIeknus ¢ UCII0Ib30BaHUEM
rpadukoB u paboTa ¢ BUJICOMATEPHAJIOB.
BEKTOpaMH U [TpakTrueckas Brinmonnenue npaktuyeckux padbot
MaTpHUIllaMH B cUCcTeMe |paboTa 6.
MATCAD [IpakTrueckas
pabora 7
CamocrosrensHas |KoHcyapTHpOBaHUE U MPOBEPKA TOMAITHUX
paboTa 3a/laHu¥ TIOCPEICTBOM DIIEKTPOHHOM
nH(OPMAIIMOHHO-00pa30BaTeNbHOMN CpeIbl
6. |Pemenue ypaBuenuii u|Jlekuus 6. JIexuus ¢ ucnoJib30BaHUEM
CUMBOJIbHBIE BHJIEOMATEPHUAIIOB.
BBIYUCIICHUS B [IpakTnueckas BrinonHnenue npakTuueckux padbot
cucreme MATCAD  |pabora 8.
IIpakTrueckas
pabota 9 KoHcynbTHpoBaHe U MpoBEpKa JOMAIIHUX
CamocrosTenpHas |3aJaHU MOCPEICTBOM 3JIEKTPOHHOU

paboTa

UH(POPMAIMOHHO-00pa30BaTENbHOMN CpeIbl




5. OIIEHKA IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUSA

5.1. CucTeMa oIeHUBAHU A

DopMa KOHTPOJIsA

Makc. KoJM4ecTBO 0aJ1JI0B

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

IMomy4eHHbIH COBOKYITHBIH PE3yIbTAT KOHBEPTUPYETCS B TPATUIIHOHHYIO [IIKATY OLCHOK U B IIIKAITy OLIEHOK
EBporneiickoii cuctembl nepenoca 1 HakoruieHust kpenutos (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

13

Bananl/
HMlkana
ECTS

OueHka nmo
MUCHUILINHE

Kpurtepun onenku pe3yjibTaroB 00y4eHHs 110 JMCHHUILIMHE

100-83/
AB

«OTIIUYHOY/

BricTaBisiercs 00ydaromemMycsi, €Cli OH TITyOOKO U MMPOYHO
YCBOWJI TEOPETUYECKUI U TPAKTUYECKUA MATEpUaAI, MOXKET
MPOJIEMOHCTPUPOBATH 3TO HA 3aHATUSIX U B X0OJI€
IIPOMEKYTOYHON aTTECTALUH.

OOyuaromuiicsi HMCUEPNBIBAIONIE U JIOTUYECKA CTPOIHO
u3jaraer y4eOHbIM MaTepuan, yMeeT YBS3bIBATh TEOPHUIO C
OPAKTUKOM,  CHpaBisieTcs € pELIEHUEM 3a1a4
npodeccuoHaNbHOM  HANpPaBIEHHOCTH  BBICOKOTO  YPOBHS
CJIO’KHOCTH, TIPABUJIBHO 00OCHOBBIBAET MIPUHSTHIC PEIICHUS.

CB000HO OpUEHTHUPYETCA B YUeOHOU U mpodeccroHaIbHOU
JUTEpaType.

OneHka Mo AMCLUMILIMHE BBICTABISAIOTCA 00ydaroleMmycsi ¢
Y4ETOM PE3YNIBTATOB TEKYILIEH U MPOMEKYTOUHOM aTTECTAlUH.

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

82-68/

«XOPpOILIO»

BoicTaBnsiercs  oOyvaromiemycsi, €clid  OH  3HaeT
TEOPETUYECKUN M IMPAKTHYECKHM Marepuaj, rpaMOTHO H IO
CYHUIECTBY H3JlaraeT €ro Ha 3aHATUSAX U B XOJe
MIPOMEXYTOYHOM aTTecTalluu, HE JAONYyCKas CYLIECTBEHHBIX
HETOYHOCTEM.

OOyuaromuiicsi TPaBUIBHO TMPUMEHSIET TEOPETHUYCCKUE
MOJIOXKEHUS pu pelieHnu MIPAKTUYECKHUX 3a1a4y
npodeccuoHanbHOM  HANpPaBIEHHOCTH  Pa3HOTO  YPOBHS
CIIOKHOCTH, BJIa/IeeT HEOOXOIUMBIMH AJISi 3TOTO HAaBBIKAMH U
MNpUEMAMU.

JlocTaTOuyHO XOpOIIO OpPUEHTHUPYETCS B ydyeOHOU U
npodeccuoHanbHOM TUTEpaType.

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

KoMmnerenuuu,  3akpelui€HHblE 332  JUCHUUIUIMHOW,
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 aTTECTALHH.

OOyyaromuiics UCTIBITHIBACT OIpeIeIEHHbBIC 3aTPYIHEHUS B
MPUMEHEHUH TEOPETHUUECKUX MMOJIOKEHUHN MPU pelIeHUH
MPAKTHYECKUX 33/1a4 Po(deccHoHaNbHOM HallpaBIeHHOCTH
CTaH/IaPTHOTO YPOBHS CIIOKHOCTH, BlIaZieeT HE0OXOIUMBbIMU
JUIS 5TOTO 0A30BBIMH HAaBBIKAMHU U TPUEMaMHU.
JleMOHCTpHpYET JOCTaTOUHBIN YpOBEHb 3HAHUS y4eOHOU
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.

OOyyaromuiics HCIBITHIBAET CEPbE3HBIE 3aTPYAHEHMS B
OPUMEHEHUH TEOPETUUYECKUX IMOJIOKEHUH TIpU  pEeUIeHUH
NPaKTUYECKUX 3a7ad Mpo(ecCHOHANBHOW HAaNpaBIeHHOCTH
CTaH/IapTHOI'O YPOBHS CJIOJKHOCTH, HE BJIaJIEET
HEOOXOJUMBIMHU JUI 3TOIO HAaBbIKaMU U IPUEMAMH.

JlemoHcTpHpyeT  (¢parMeHTapHble  3HaHUS  y4eOHOM
JUTEPaATyphl M0 TUCHUIUIIUHE.

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 YCIEBAaeMOCTH,

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

Crnucok BONPOCOB /ISl TEKYIIEro KOHTPOJIA

Tema 1 Memooonocus nayurno2o ucciedosanusi. (I1K-1, ITK-9)

Noor~ownE

oo

9.

10.
11.
12.

JlaiiTe onpeneneHre HAy4HOTO UCCIEIOBAHMUS.

[IpuBenuTe knaccuukanyio HAyIHBIX UCCIICIOBAHHI.

YTo Takoe METO/bl SMIIMPUUECKOTO YPOBHS HCCIIEIOBAHNUS?

Kakue MeTopl HCHIOIB3YIOTCSI HA TEOPETUYECKOM YPOBHE UCCIIEIOBAHUA?
[lepeuncnure OCHOBHBIE 3TAIbl HAYYHOTO HCCIIEA0BaHUS.

Kak npoBoauTcs MaTeMaTuuecKkoe MOJICIMPOBAHNE B HAYYHBIX UCCIIEIOBAHUAX?
Kakue ¢opmsl pencraBiaeHuss HHPOPMAIIMK UCIIONB3YIOTCS B IIPOLIEccaxX yIpaBICHUS
JTAHHBIMU ¥ 3HAHUSIMU?

[lepeuncnure MeTOIbI OLIEHKH KOJIMYECTBEHHOU HH(POPMAIIUH.

[lepeuncnure MeTOIbI OLIEHKH Ka4eCTBEHHON MH(POPMaIIUH.

Uto takoe Cucrema HaydYHO-TEXHHUECKOM nHpopmMauu?

Kax mpoBoauTCs MOMCK HAYYHOU HHPOPMAIIHH?

KakoBsl mpaBuiia opopmiieHus: pe3yabTaToB HH(OOPMAIMOHHOTO MOUCKA U HAYYHOTO
HUCCIIeT0BaHUS?

Tema 2. IIpocpammmoe obecneuenue Hayunvix ucciedoganutl. Ocnogvl pabomsi ¢ cucmemou
MATLAB. (IIK-1, IIK-9)

CoNoOR~WNPE

Omnpeznenute KOMIOHEHTHI IPOIPAMMHOTO 0OecIeueHMs.

[IpuBenure kiaccuuKaUo NPUKIATHOTO IPOrPAMMHOTO 00ECIIEYEHHUS.
Ha3osute npuknanHble NakeTsl Ul pELICHUS MaTEMaTUYECKUX 3a1a4.
Hazosute nenu 1 3aaa4u NporpaMMHBIX CPEACTB HAYYHBIX UCCIEIOBAHUN.
Ha3znauenue cuctemsl Matlab

Pexumbl pabothl B cucteme ML

®aiinbl XpaHeHUst KoMaHa U GyHKIUH 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. ®opmathl BBIBOJIa YUCIOBBIX JaHHBIX B ML

13. I3smenenus ¢opmara BbIBOJIa PE3yIbTaTOB BhIUUCIeHHs 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. IIpencraBinstoTcst BEKTOpa U MaTpuubl B ML.

19. 3anmch MaTPUYHBIX U MO3JIEMEHTHBIX onepannii 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. ®yHkmn 00pabOTKH BEKTOPOB M MATPHII.

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. TTopsitox eiicTBHiA A71st TOCTpOeHus rpaduka GyHkmuu Buaa z = f(Xx,y).

30. ITopsitox eficTBHIA ISl TIOCTPOCHUST HECKOJIBKHUX IPa(hPUKOB B OJJHUX KOOPJMHATHBIX OCSIX.

31. YnpaBneHue BHEITHAM BUOM Tpaduka.

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

33. CpejcrBa I MOCTPOSHUS TUAarpaMM B cucteme ML.

Tema 3. Pewenue munoswlx eviuuciumenvivix 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! BbIBOJA 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 31eMeHThl HHTepdeiica mporpammbel MathCAD.

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

Kak BcTaBUTB TEKCTOBYIO 0051aCTh B JOkKyMeHT MathCAD?

Yem otnmuaercs rio0alibHOE U JIOKAJIbHOE olpeaeneHre nepeMeHHnix? C

AR A
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IIOMOIIBIO KAKUX OIEPATOPOB ONPEEIISAIOTCS ?

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 ux 3HaueHue?

. Kakue Bunpt ¢pynkuuit B MathCAD Bam 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 AUCKPETHOW NEPEMEHHOM?

Tema 5. Ilocmpoenue epaguxos u paboma c éexkmopamu u mampuyamu 6 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 ordopmarupoBath nocTpoeHHbIN rpapuk?
Kak noctpouts rpaduk KpuBoH, 3aJaHHOM MapaMeTpUIecKu?
Kak noctpouts rpaduk B MOJSIPHON CUCTEME KOOPAUHAT?
Kak noctpouts rpaduk nosepxHoctu?
Jlns gero ucnonb3yrores pyakun CreateMesh, CreateSpace?

Kak co3nate MaTpuily, BEKTOp - CTPOKY, BEKTOp - cTos0ern?

Kakwue oneparopsl ectb 17151 pabOThl ¢ MaTpULiaMu?

[lepeuncnure kKOMaH/bl TAHEIW UHCTPYMEHTOB MaTpuisl.

Kaxk BcTaBuTh MaTpuuHbie GyHKITUN?

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

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

1.

2
3.
4.
5

CoNoOR~wWNE

Kak moxHO permuth HenuHeHOe 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?

KonTpoabshbie Bonpock K 3x3ameny (ITK-1, ITK-9)

Hayunoe uccnenosanue. [lonsarue. Knaccuduxanms.

MeToapl SMIIUPUYECKOTO YPOBHS UCCIEIOBaHUS.

MeToapl TEOPETUUECKOTO YPOBHS UCCIIEIOBAHUS.

OCHOBHBIE 3Tarbl HAYYHOT'O UCCIIEIOBaHUSI.

Maremarnueckoe MOJEIUPOBAHNUE B HAYYHBIX HCCIIEIOBAHMSIX

Cucrema HayYHO-TEXHUYECKOHN HH(OpMALIHH.

[Touck HayyHoi uabopmaiuu.

Odopminenue pe3ynpTaToB HHPOPMAIIMOHHOTO TIOMCKA U HAYYHOT'O UCCIIEIOBAHUS
Kommnonents! mporpammHoro obecrieuenus. Knaccudukaius npukiiagHOro MporpaMMHOTO
obecnieuenus. [lpuxiagHbie makeThl IS pEIICHNs MaTEMAaTHUECKUX 3a/ay.

. 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

Koman1p! romydennst MHGOPMAITUHY O TAHHBIX, XPAHSIIIIXCS B pab0UueM MPOCTPAHCTBE
DopMarsl BBIBOJA YHCIIOBBIX JaHHBIX B ML

W3menenns (opmara BbIBOIa pe3yIbTaToB BhIUKCIeHHs B ML

Onpenenenne TUIa nepeMeHHbIX B cructeme ML

[IpaBuiia coctaBneHrss IMEH IIEPEMEHHBIX.

OcHoBHBbI€E cHCTeMHbIE IIepeMeHHble ML.

Oneparmy, ucross3yemble B ML. Tlopsiiok yObIBaHMs IPUOPUTETA OTIEPALIUIA.
[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.

Komanmp! moctpoenmst rpaukoB GyHKIN JBYX MIEPEMEHHBIX.

[Mopsiiok eiicTByiA 1t IOCTPOeHHs rpadmka GpyHKimy Buma y = f(X).
[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 I TIOCTPOSHMST HECKOJTBKUX TPA(UKOB B PA3HBIX KOOPMHATHBIX OCSIX B OTHOM
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 koMaH;1 B m-(aiinax.

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.
Komanip1 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.

IMpumepwI 3aganuii 115 camocrositebHOl padorsl (ITK-1, ITK-9)

Onpenennutp, Ha KAKUX 3Tallax HAYYHOT'O UCCIIEA0BAaHUs UCIIOJIB3YETCSl KOMIIBIOTEPHAs
TEXHHKA.

CocTaBUTh KITacCU(PUKALNIO MOJIeNIel B HAYYHBIX UCCIIEOBAHUSAX.

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, Hanucatb onepatop GopMUpOBaHUs apUPMETHUSCKON
IIPOrPECCHUHU.

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

Hanmcare komaHqy BBIICIECHMS JAMArOHaNu MaTpulbl  BceiydalHbIX — 4Mcel
pa3MepHOCTBIO 4x4.

3aganel Matpunbl X=[1 2;3 4] u Y=[5 6;7 8] nanucare mnporpamMmy OObEANHECHUS
marpun Z=[X,Y].

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

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

Onpenenuts, noueMy B cucteme ML BMECTO IIMKIIOB pEKOMEHTYETCsI KCTIOIb30BaTh
COOTBETCTBYHOLLIE BEKTOPHBIE U MAaTPHUHbIE OIIEPALIUH.

crioco0amu.
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YYEBHO-METOJWYECKOE M HWH®OPMAIIMOHHOE OBECHEYEHHUE
JUCHUIINHBI

6.1. CiucoK HCTOYHUKOB H JINTEPATYyPbl

OcHoBHas

1.

2.

3.

Kpacasun, A. B. Komnbrotepnslii npaktukym B cpeae MatLab: yaeGHOe mocoOue i By30B
/ A. B. Kpacasun, f. B. Xymarynos. — 2-e uzn. — Mocksa: U3natensctBo HOpaiit, 2019.
— 277 c. URL: https://biblio-online.ru/bcode/442328.

Tumoxun, A. H. MoaenupoBanue cucteMm yrpaBiieHHs ¢ HpuMmeHeHunem MatLab: yued.
nocobue / A.H. Tumoxun, 10.Jl. Pymsuanes; mon pen. A.H. TumoxuHa. — Mocksa:
HNH®PA-M, 2019. — 256 c. https://new.znanium.com/catalog/product/1004245.

HNamunarep, B. A. Undopmaruka u maremaruka. Pemienue ypaBHEHUM W ONTUMM3AIUS B
Mathcad u Maple: ywyeOHuk u  mnpaktukym a8 By3oB/  B. A. Jlamunrep,
C. 1. CuMOHXEHKOB. — 2-¢ U3]1., uctp. u qo1. — Mocka: M3narenscTBo FOpaiit, 2019. —
155 ¢. — URL.: https://urait.ru/bcode/445346.

JlomostHuTEIBHAS

1.

Epemenxo, K. Pabora ¢ ganHbIMEH B J1000# cdepe: Kak BBINTH Ha HOBBIM YpOBEHD,
ucnosb3ys aHanutuky / Kupunn Epemenko ; mep. ¢ anri. - Mocksa : Anbnuna [Tabmumep,
2019. - 303 c. - URL: https://znanium.com/catalog/product/1078503.

KapmanoB, ®. U. Craructudeckre MeTOIbI 0OpabOTKH 3KCIEPUMEHTANBHBIX JAHHBIX C
ucrionp3oBanneMm mnakera MathCad: yde6noe mocobue / ®. U. Kapmanos, B. A.
OcrpeiikoBckuii. - Mockea: KYPC: HNH®PA-M, 2019. - 208 «c¢. URL:
https://znanium.com/catalog/product/1016017.

borateipeB, B. A. MndbopmarimoHHbple CHCTEMBI M TEXHOJOTHU. T€OpHs HAJIeKHOCTH:
yueOHOe mocoOue s OakamaBpuara W Mmaructpatypsl / B. A. borateipeB. — Mocksa:
WznarensctBo FOpaiit, 2019. — 318 ¢. — URL.: https://urait.ru/bcode/433723.

lanymkun, H. E. BbicOkOypoBHEBBbIE = METOIbI  MNPOTPAMMHUPOBAHMS.  S3BIK
nporpammupoBanus MatLab. Yacte 1: yueObnuk / H.E. Tamymkwun. - PoctoB u//I:
M3parensctBo IOV, 2011. - 182 c¢. - Teker: onekrponnsrd. - URL:
https://new.znanium.com/catalog/product/550402.

Pemenne  3amauy  BBIYMCIUTENBHOM  MaTeMAaTUKH  C  HCIOJb30BAaHUEM  S3bIKa
nporpammupoBanus makera MathCad / Tpommunal'.B. - HoBocu6.: HI'TY, 2009. - 86 c.
http://znanium.com/catalog.php?bookinfo=546391

6.2. [lepeuenb pecypcoB HHGOPMANUOHHO-TEJIEKOMMYHUKANUOHHOM ceTu «HTepHeT»

OdunmanbHbIi CalT MathCAD [31eKTPOHHBIN pecypc].
https://www.ptc.com/en/products/mathcad. - 3aru. ¢ skpana. - 53. anri.

Mathcad Express — OecruiaTHbIi MaTeMaTHYECKUH pEIaKTOp [AJIEKTPOHHBINA pecypc].
https://habrahabr.ru/company/nerepetitor/blog/247999. . - 3aru. ¢ skpaHa.

Odunnanphbiii caiitt MATLab [anekrponnslii pecypc]. - https://www.mathworks.com.
3ari. ¢ akpaHa. - 3. aHrim.

[entp xommereniuii MathWorks [amextponnsiii pecypc]. - http://matlab.ru. . - 3arm ¢
JKpaHa.


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

20

6.3. Ilepeuennb coBpemMeHHBIX NpodeccCHOHANBHBIX 0a3 JaHHBIX M MH(OPMaNHOHHO-
CIIPABOYHBIX CHCTEM

Noni/nn

HaunmenoBaunue

1

Mexnynapoansie pedeparuBHbie HaykoMeTpuueckue bJl, moctymHabie B paMkax
HaMoOHaILHOU mmoanucku B 2019 r.

Web of Science

Scopus

[IpodeccronanbHbIe MOTHOTEKCTOBBIC b/I, MTOCTyIMHBIE B paMKax HaIllHOHATHHOU
noanvcky B 2019r.

Kypuansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuaner Taylor and Francis

DJIeKTPOHHBIC U3IaHKsI U3aTeNILCTBA Springer

KomMmnbroTepHbie cripaBOYHbIE IPABOBBIE CHCTEMBI
Koncynsrant Ilntoc,
I'apant




7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCIIUIIJIMHBI.

MartepuanbHO-TeXHHUYECKasi 0a3a BKITIOYACT:

COBPEMEHHBIM KOMMbBIOTepHBIH Kiacc Jlaboparopus 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. IIporpammubiit maker MATLAB. (munien3us 647526)
3. [Mporpammusriii maker Mathcad Education - University edition (muriensus 2996385 ot 14.06.2019)
4. IpukinaaHbie TPOrpaMMHBIC CUCTEMBI 001ero HazHadeHus - 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 310POBbS U UHBAJINIOB

B xo1e peanuzanuu IUCHUIUITMHBI UCIIOIb3YIOTCS CIEAYIOIIUE JOTTOJTHUTEIBHBIE METOIbI
00y4eHMS, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTeCTAllMK 00yJaIOUXCs B
3aBUCHUMOCTH OT UX UHAUBUAYAIBLHBIX OCOOCHHOCTEH:

e JUISI CIIENBIX U CIa00BUISIINX:

- nekuuu oopMIIsIOTCA B BUAE ayauodaiiia WM 3JEKTPOHHOTO JIOKYMEHTa, JOCTYIHOIO C
MOMOIIBI0 KOMIIBIOTEPA CO CIIELMATU3UPOBAHHBIM IPOTPAaMMHBIM 00ECIIeUeHUEM;

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

- obecrieunBaeTcs MHAUBUIyaIbHOE paBHOMEpHOE ocBelleHrne He meree 300 Jokc;

- 7S BBIIOJHEHUS 3aJaHusl TpU HEOOXOJWMOCTH TPEAOCTABISETCS YBEIMYMBAIOIIEe
YCTPOICTBO; BOBMOKHO TaKkKe HCIOIb30BaHHE COOCTBEHHBIX YBEIMUYHUBAIOIINX YCTPONUCTB;

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

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOM (pOpMe WM BBIMOJIHSIOTCS B MUCBMEHHOM Qopme Ha
KOMIIBIOTEpE.

e JUISI TIIYXUX M CaO0CIBIIIAIINX:

- JeKuuu OQOpPMISIIOTCS B BHUAE DIEKTPOHHOTO JOKYMEHTa, JHOO MpPEeIoCTaBIseTCS
3BYKOYCHJIMBAIOIIAs anlaparypa HHAUBUAYAJIEHOTO TOJIb30BAHUS;

- MICbMEHHBIE 33/1aHUs BBITIOJIHIIOTCS Ha KOMITBIOTEpPE B MUCbMEHHOH dopme;

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

e ISl TUI] C HAPYIICHUSIMHU OMOPHO-JABUTATEIBHOTO anmapara:

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

- THUChbMEHHBIC 3a/laHUsl BBINOJNHAIOTCA HAa KOMIBIOTEPE €O  CHEIHAIU3UPOBAHHBIM
MIPOrPAMMHBIM 00eCTIeUeHUEM;

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

[Ipu HEOOXOTMMOCTH MPEAYCMATPUBACTCS YBETUUYCHUE BPEMEHH TSI IIOATOTOBKH OTBETA.
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[Ipouenypa nmpoBeaeHUs MPOMEKYTOYHON aTTeCTAIMH JJIs1 00YJarOUINXCsl YCTaHABINBACTCS
¢ y4€ToM MX MHIMBHIYaIbHBIX Icuxopusmueckux ocobeHHocrTeil. IIpomexyrounas arrecranus
MOYET MTPOBOJUTHCS B HECKOJIBKO 3TAITOB.

[Ipu mpoBemeHUM MPOLENYPHl OLIEHWBAHHS PE3yAbTaTOB OOY4YEHHUS MpPELyCMaTPUBACTCS
UCTOJb30BaHUE TEXHUUYECKUX CPEIACTB, HEOOXOIMMBIX B CBA3M C  HMHIUBHAYaJIbHBIMH
0COOEHHOCTSAMU OOYydJarOMMXCA. DTH CPENCTBA MOTYT OBITh MPENOCTABICHBl YHUBEPCUTETOM, WIIH
MOTYT HCIIOJIb30BaThCsl COOCTBEHHBIE TEXHUUYECKUE CPEJICTBA.

[IpoBenenne  mpoleaypbl  OICHHMBAHUS  PE3YJAbTaTOB  OOydeHHsS  JOMYyCKaeTcsi ¢
WCIOJIb30BaHUEM JHCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

ObecnieunBaercs A0CTyn K WHGOPMAIMOHHBIM M OHONIHOTrpadMuecKuM pecypcaM B CETH
WuTepHer i kaxaoro odydaromerocs B (hopmax, aTaiTUPOBAHHBIX K OTPAHUYCHUSM MX 370POBbS
Y BOCIIPHSTHS HH(POPMAITUH:

e JUIS CIENBIX U CIa00BUAIINX:

- B IeyaTHOU (hopMe yBETMUEHHBIM HIPUPTOM;
- B (hopMe 2IeKTPOHHOTO TOKYMEHTA,;

- B popme ayanodaiina.

® IS TIYXHX M CI1a00CITBIIIANTHX:

- B IeyaTHou popme;

- B (hopMme 2IeKTPOHHOTO IOKYMEHTA.

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

- B (hopMe 2IeKTPOHHOTO TOKYMEHTA,;

- B popme ayauoaiina.

VYdeOHbIe ayaUTOPUU I BCEX BHJIOB KOHTAKTHOW M CaMOCTOSITENBHOUW pabOThI, HaydHas
OMOMMOTEKa W WHBIC TMOMEIIEHUs i1 OOydYeHHUs OCHAIICHBI CICIHAIBHBIM O0OpYIOBAaHHEM U
y4eOHBIMH MECTaMU C TEXHUYECKUMHU CPEACTBaMU O0y4YEHUs:

® s CIIENBIX U CIa00BUISIIUX:

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

- muctuieeM bpaiina PAC Mate 20;

- nmpuHTepoM bpaiinsg EmBraille ViewPlus;

® IS TIYXUX U C1a00CHbIIIAIINX:

- ABTOMAaTU3UPOBaHHbIM pPAabOYUM MECTOM Ui JIIOJEH C HapylleHHeM ciyXa M
CJ1a00CIIbIILIAIINX;

- AKYCTUYECKHUH YCUIIUTENb U KOJIOHKH;

e s 00y4aroLUXCs C HapYIIEHUSIMHU OIIOPHO-ABUIaTeIbHOIO arniapara:
- IepPEIBUKHBIMHU, PErYJINpYEeMbIMU 3proHomMudeckumu napramu CHU-1;
- KOMIIBIOTEPHOM TEXHUKON CO CHEeLMaIbHBIM ITPOrPaMMHBIM 00€CIIEYeHUEM.
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9. METOANYECKHUE MATEPHAJIBI
9.1. Il;1anbl NIPAKTHYECKUX 3AHATHI

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

Leab: TO3HAKOMHUTBCA C HWHTEPAKTHBHBIM makeroM Matlab, mnpenHazHaueHHBIM JUIS
peuieHuss MUPOKOro Kpyra MHXECHEPHBIX M MATEMAaTUYECKUX 3a]1a4, HAYYUThCS 33]1aBATh 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 3alaHul, KoMaH sl ML [u1st perenus 3ana4

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

HUX MJINHY CTYACHT 3a4acT CaM) BBITIOJTHUTD Hp606pa30BaHI/I$I N BBIYHCIICHHA 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 ¥ MUHUMAJIbHBIN 3JICMEHTBI 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. Pe3ynbpTar 3anucarh B HOBBIH BEKTOP.

5. IMomy4uTh BEKTOP X, COJACPIKAIIUI YABOCHHBIC 3HAUCHHMSI 3JI¢ MEHTOB BEKTOpPa @, ¥ BEKTOP
Y, COIepXKalllii yTPOEHHBIC 3HAYCHHUS OJIEMCHTOB BekTopa b. Omnpenenuts cpeaHee
apu(METHUYECKOE KaXI0T0 BEKTOPA.

6. Bbrumciuth cpemHee  apuMETHUYECKOE 3JEMEHTOB  JBYX BEKTOPOB. 3aMEHHTH
MHUHUMAaJIbHBIN 3JIEMEHT ITEPBOT0 BEKTOpA Ha MAKCHUMaJIbHBIH 3JIEMEHT BTOPOTO.

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

8. 3aMeHUTh HYJIEM MUHHMAJIbHBIN JJIEMEHT BEKTOpa & ¥ MaKCUMAJIbHBIA 3JIEMEHT BEKTOpa
b.

9. BplUMCIUTH TPOW3BEICHHE JJIEMEHTOB 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 oMoy BCTPOSHHBIX (DYHKITUI JUTS 3aIlOTHEHUS] CTaHAAPTHBIX MaTpHII,
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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0 0 -5 -3
01190 -3 -3
0 i 106 =3 =3 6
9 A= §= min \a.. ).
0 6 & =8 =3 ;, l..“.6('j)
0000 4 4
00 00 4 4]
i 1 1 1 2 2 2
1 1 1 9 7 B8
I 4 91 2 2 2 6 6 “
10. A= a;
1 -1 -1 4 0o of * r!le 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(hMETHIECKOTO BCEX AJIEMEHTOB BEKTOPOB.

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

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

4. TlepecTaBuTh TEPBBIH CTOJOEI] KBaJApPaTHOW MATPUIIBI CO CTPOKOH, TJe HAXOIUTCS
HaUMCHBIINH JIEMEHT.

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

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

7. 3aMEHHTBH DJIEMEHT MAaTpHUIlbl ¢ HWHAeKcamMu 1,1 TpowW3BeleHHEM BCEX JJIEMEHTOB
MaTpHIIBL.

8. 3aMeHHUTh MOCIEIHUN DIEMEHT BEKTOPA MAKCUMAJILHBIM 3JIEMEHTOM.

9. HaiiTu 3HaueHHEe U HOMEP MaKCUMaJIBHOTO 3JieMeHTa. [ paduueckn 0ToOpa3uTh AIEMEHTHI
32JIaHHOTO BEKTOPA CHHUMH MapKepaMH, a MAaKCUMaJIbHBIN 3JIEMEHT — KPACHBIM.

10. YnopsaaouuTh 3JIE€MEHTHl BEKTOpa MO YOBIBaHHUIO, 3aTEM IOCIEIHUN 3IEMEHT 3aMEHHUTD
CpeIHUM apu(PMETHIECKUM BCEX DJIEMEHTOB BEKTOPA.
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IIpakTuyeckas padora Ne2. (4 yac.) I'padpuueckue Bo3mo:xknoctu cucrembl MATLAB

Heas: m3yuuTh cpeacTBa rpaduueckoro otodpaxenus pesyinbraToB pacueta B MATLAB u
OCBOUTH CO3aHUE CKPUNT-(aiiIoB.

3agaHud:

3aoanue MNel. Tloctpouth rpaduku ABYyX (QYHKIUH Ha 33aJaHHOM OTpe3Ke. BriBecTH
rpaduku:
* B Pa3HBIX OKHAX,
* B OJIHOM OKHE B OJIHHX OCSIX,
* B OJIHOM OKHE B Pa3HbIX OCSIX.
Wcnonb3oBath pa3nuuHble BETA, CTUIIH, IOANKCH, JiereHay. Hanectu cerky.

Bapuanmut

CyEKT@Es [ PyHEOHS g ApryMesr x
1. f(x)=smnx; g{x)= sin” x; xe [— 21[,31[]
2 f{x]=scinx2; g{x}=cosxz; IE[—’I[,?I]
3 f(x) =+ 2% + 1 g{x)=(:r—l}4; IE[—LI]
4 f(x)=hx; g{x)=xlnx; IE[ﬂ..?.:lﬂ]
5. £(x)=[2s; g0 =2; xe[-0.5,0.5]
6. f(x)=x"; g(x)=x" b= [— 1,1]
7. f(x)=arcsinx g(x) =arccosx; b= [— 1,1]
3 f(x)=cosx Ff(x)=cos2x; b= [— 1,1]
9 f(x)= stn x g(x)=e " cosx; xe[-0,01, 2x]

x

10. f(x)=x* F)=x* refo.1,1]

3aoanue No2. Tloctpouth rpaduK KyCOYHO-3aJaHHOW (YHKIHUH, OTOOpa3HTh BETBH
pa3HBIMH LIBETAMU U MapKepaMu

Bapuantsbl
-1 -3=x=-1
1 f(x)=¢ x, —-l<x«l
&, 1ax<3

Jr. 0s=x<1
2 f(x)=qL 1<x<3
(x—4)?, 3<x<5

1<x<5
3 f(x)= x/5, 5<x<9

9™ 9« x<12

siny, —2m=x=0
4 fio)=1 -x. 0<x<1

COS5 TIX, lex=3in



5 f(x)=
6 f(x)=
7 )=
8 f(x)=
9 f(x)=

10 f(x)=1

3aoanue Ne3. Tloctpouth rpaduk GYHKINH JABYX IIEPEMEHHBIX.

PVHKITHA =
. z(x,¥)=sinx-e ¥
. z{x,y]=5.in2{x—2_}'}e—|y|
. z{x,;|,f]=s.ijzlzlfx—z_}'}eﬂ
2.2
Xy +2xp-—-3
Y=
r+y +1
st Xy
(%, y)=—"
x

Cz{x, ¥} = (sin x° + cos yz }‘0

. z(x, ¥) =arctan{x + y}arccosx + arcsiny) x € [— l,l]

arcsmx—1. 0<x<1
E—x l{xig
2
COSX E{I{‘ﬂ
2
|x|, —-2<x<1
sintx, 1<x<2
2
(2-x)°. 2<x<3
(x-1%, -2<x<1
cusgx, l<x=3
1-& ., 3<x<8
g, —-2<x<-1
H, -1<x<1
EI
e lcx<?
P, B S |
2, —l<x€1
(2-x)°, lex<2
(% log,x, 1=x%<2
©/2. 2<x<3
x*f2, 3<x<35

Bapuantsbl

ApryMesT x
xe [{LE:II]

xE [0,211:]

xE[{Lin:]
XE [— 2,2]
xel0.135]

Xe [— 1,1]

ApryMest y
A= [ﬂ,l]

yeftio]

Ye [— 1=1]

VE [— 1=1]

ye[-nn]

VE [— 1=1]

VE [— 1=1]

19
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8 2(x.3) =(1+0)B-x)4-) xefo3] yelo]

9 z(x,y)= eﬁxi (xs + y“] s xy) b= [— 2,2] yeE [—3,3]

10 z(x,y) = {_}'2 -3) sin—— xe [— 211;,211] ye [—3,3]
| _}-| +1

IpakTuyeckass padora Ne 3. (4 yac) PemieHue THMNOBBIX BBIYMCIMTENbHBIX 32124 B
cucreme MATLAB

Henb: HayuuThCsd HUCHOJIB30BATh BCTPOEHHBbIE (YHKIMH, pEAM3YIOUIUe pa3IudHbIe
YHUCIICHHBIC METOJBI PEIICHHS, a TaKXKe CPEJCTBA OTOOpaKCHHWsS pPE3yJbTaTOB pacueTa; OCBOHTH
co3nanue (hanoB-crieHapreB U HaimoB-QyHKITUH.

Sagauud:

Beruncnenue kopHei MoaMHOMa.

Pemrenne cucremsl TMHENHBIX YpaBHEHUH.

Beruncnenue 10KkaabHOrO MUHUMYMa M MAaKCUMyMa (yHKIUH.
Beruncienue onpeneacHHoro HHTerpaia.

Pemenue TpaHCIICHIEHTHOTO YPaBHEHUS.

oo

Bapuaum 1 Bapuanrtel

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

2. HafiTe pemeHHe CHCTEME THHEHHRX YPARHEHHH

5.4x;+18x, ~3x3=7
45x) = 2.8x9+6,7x3=2.6

5.1x)+3.7xy ~L4x; =—014

3. HaiiTe 3H3a9€HHE JOKAIGHOIO MAHEMYMAa H MaKCHMyMa (yHE-
IHH

f(x}=\(::{sin{zx} +3x%)

1=x<25

4. BHMHCIHTE 3Ha4eHHe CHOpENENICHHOIC HHETEIDAId

1.8

i ax

| ——
pgvx +1

5. PemHTE TpaHCUEHAEHTHOE YPAaBHEHHE

x-lg(x)-12=0



Bapuanm 2

1. BEMHCIHTH KOPHH IIOIHHOMA

© +01x’ +04x—12

2. Ha¥TH pelneHHe CHCTEME] THHEHHBIX YpaBHEHHH
3.8x,+6,7x,-1.2x,=5,2
6,4x,+L3x,-2.7x;=38

2,4x,-4.5x,+3.5x,=-0,6

3. HaliTH 3Ha9eHAE JOKANLHOTO MEHAMYMA H MAKCEMyMa QyHIIHE

fbJ=+xinlch-costx)

2<x<3

4. BHYHCIHTE 3HaY9eHHE OIpefeleHHOTO HHTEerpala

27 dx

L,’x:’- +33

5. PemmHTh TpaHCOeHASHTHOS YpaBHEHHE
x'~4sin10x =0

Bapuanm 3
1. BRYHCIHTE KOPHH IOIHHOMA.
9% +x —2x —1
2. Ha¥HTH pelneHHe CHCTEME] THHEHHLIX YPaBHEHHH

4I1 _3.1-1+ 213 =9
2x15x;7 34
S5x76x.~2x:,"18

3. HaiiTe 3Ha9eHAe JOKANEHOTO MAHAMYMA H MAKCEMyMa (yHEIHE

f(x)=ex%x2—05¢cosx
0<x<nf2

21



4. BH“I]!CJIB'I'I- JHaAY9EHHE D]IPE,II;EJIEEHHFD EHI'CI]]HJIB
f dx
142x% +13

5. PenmWTE TpaHCOEeHASHTHOE YPaEHeHHE
lg(2+x)+2x-3=0

22

Bapuanm 4

1. BHYHCIATE KOpPHH ODOTHHOMA.
xtyaxd—x-1

2. Ha#HTH pelle€HEE CHCTEME THHCHHAEIX YPAEHCHHH
592x,-124x,-184x,=-2.44

2.72x,-9,71x,+2.43x,=2.4
1,76x,-312x,+938x,=193

3. Halits 3Ha9EHAE TOKATHHOTO MEHHMYMA H MAKCHMYMa (yHEHR

f(x)=22+4x-1
0<x<05

4. BHYHCIHTE 3HA9CHHE OOpPEIEIICHHOID HETETPANA

1,2 dx
0,2 'u'Xl +1

5. PenmwTE TpaHCOEHASHTHOE YPaEHEHHE

cosx—x+1=0

Bapuanm 5

1. BEHMHCOIHTE KOPHH ODOTHHOMA

x —01x? +15x—15

2. HaHTH pelieHHE CHCTEMEl THHECHHEX YPaRHCHHH
21x+09x,-15x,=35
45x,-28x,+6,7x,=26
5 +3,7x,—14x,=—0,14

3. HafTe 3Ha9EHAE NOKATEHOTO MEHHMYMA H MAECHMYMa (yHKIHH
f(x)=0,5sinx—02cosx

0<x<n/3

4. BHMHCIHTE FHa9€HHE OOpEeJeleHHOTO HHTETPANIA

L4 dx

'!-s ¥ 2x% +3
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5. PemHTs TpaHCHEHAESHTHOE YpaBHEHHE

Z+vl+e™ —2=0

Bapuanm 6

1. HaHTH KOpHH IOIHHOMA.
x* 423 —x-1
2. HaHTH pellieHHe CHCTeME] THHEHHBIX YpaBHEHHH
Int2x;tx=5
2nt3xtx=1
2I|+Ig+3x3=]]
3. HaliTH 3Ha4eHHAe JOKATLHOTO MEAHAMYMA H MAKCEMyMa (yHKIHE
flx)=¢€" sin x2
n/2<x<m
4. BEMHCIHTH 3Ha9eHHE OIpeeleHHOr0 HHTETpaia

1.2
dx

a{i A2 +0,5x

5. PellHTE TpaHCOEHASHTHOS YpaBHEHHE

2]111—1+|j_5 =0
B

Bapuanm 7

1. BrMHCIHTH KOPHH MOIHHOMA

X +2x% —x+11

2. Ha¥HTH pemmeHHe CHCTEME] THHEHHBIX YPaBHEHHH
x|+xg,+2x3=—l

2x—x:t2x:=—4

Axtx;t4x;=-2
3. HailiTH 3Ha49eHAe JOKANLHOTO MEHAMYMA H MAKCEMyMa (yHKITHE
S(X)=2sinx"—x

T=<x<3
4 BHMHCIHTH 3HATEHAE OIPEIeNeHHOr0 HHTETPana
12

f dx

a{; V2 +0,5x>

5. PelHTH TpaHCIEHASHTHOS YpaBHEHHE
x+1gx—-05=0
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Bapuanm 8

1. BEMHCIHTE KOPHH DOHHOMA
5x° +x—4

2. Ha#HTH pelleHHe CHCTeMBI THHEHHBIX YpaBHEeHHH
SJL] +SIQ—I3= -7
X +211+ 3.13 =1

2x1—3x212x3=9

3. HaliTH 3Ha9eHAE JOKANLHOTO MEHAMYMA H MAKCEMYyMa (yHKITHE

f)=Vx+1(sin2x 35

1<x<2.5

4. BHMHCIHTL 3HAYEHHE ONpeeleHHOr0 HHTeTpana
14
Ixz cos xdx
0.6

5. PelHTH TpaHCIEHAESHTHOS YpaBHEHHS

e—e —2=0
Bapuanm 9

1. BrMHCIHMTH KOPHH HOIHHOMA

x3—9I

2. Ha#HTH pelmeHHe CHCTEME] THHCHHBIX ypaBHEeHHH
1ﬂ11+xg+13 =12
20+10x24+x3=13
2x*2x:710x:=14

3. HaliTH 3Ha9eHAE JOKANLHOTO MEHAMYMA H MAKCEMYyMa (yHKITHE
S (x)=x2+6605x

0 <x<l1

4. BHUHCIHATE 3HAYSHHS OIIpeeIeHHOID HHTET pala

‘[ ms(xl)
0.4 x+1

5. PemmHTh TpaHCIEeHASHTHOE YpaBHEHHE

x —sin Sx=0
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Bapuanm 10

1. BEMHCIHTE KOPHH IOIHHOMA

©-01x? +04x 15

2. HaHTrH pemmeHHEs CHCTEME THHESHHEBIX YPaBECHHH

2.7x,4+09x,-1,5x,=3.5
4,5x,—2.8x,+6,7x,=2.6
51x+3,7x,-L4x,=—-0.14

3. HaliTH 3EA9CHAS IOHATLHOTO MAHHMYMA 0 MAKCAMYMA GyHIIHA

f(x)=e?3x?—0,5cosx
0,5<x<15

4. BEMHCIATE 3HAYSHHE OITpeASISHREOND HETETPAITd

24
[ (x + D sin xdx
1.6

1

5. PeImHTE TpaHCOEHACHTANE YpaBHEHHE

4

18x7 —sinl0x=0

YKa3aHus 110 BbINOJHECHUIO 32 JaHUH:

CornacHO BapWaHTy WHIMBHIYaTBHOTO 33JaHUs, TpeOyeTcs Hamucarh MSATh IMPOTPamMM,
coOuro/1ast MPUBEICHHBIC HIDKE YKA3aHUS:

e JUIS KQXKIOTO IYHKTA 33JJaHUsl CO31aTh CBOW CKpunm-@aiir;

e Hamucarh (aitn-creHapuii (SCript-¢aiii), B KOTOPOM I0JIb30BATEIbCKHI HHTEpdEic
opopMmiieH B BHIEC MEHIO. BbIOpaHHBI TYHKT MEHIO OTpEACseT BBHINOJHEHUE (Qaiiia,
COOTBETCTBYIOIIETO MYHKTY HWHIUBUAYaJbHOTO 3ajaHus. [lpu HamucaHuWu mporpamMMbl JUIst
peanu3alii  MEHIO HCIIOJb30BaTh BCHMIPOCHHYIO (YHKYulo menu(), onepamop Yukia c
npeoycnosuem while u ¢pynxyuro eval();

e ypaBHeHHMS W (QYHKIUU JJIsI BBINOJHEHHS TyHKTOB Ne 3—5 ommcath B Buje (¢ailios-
(b yHKIIHIA;

e Juis nmyHKTa Nel mpuW BBIYMCICHHM KOPHEH MOJIMHOMAa TOCTPOWTH TpaduK MOJHMHOMA U
0TOOpa3UTh Ha HEM HAWJICHHBIC JICHCTBUTEIBbHBIC KOPHH. BBOJ rpaHMIl moctpoeHus rpaduka
JIOJDKEH OCYIIECTBIISTHCS C KIIABHATYPHI;

e Juis myHKTa N2 Mpu pelICeHUU CHCTEMbl JTMHEHHBIX YPAaBHEHHH OCYIICCTBUTH MPOBEPKY
MOJIy4€HHOTO PEIICHHS;

e ns myHkTa Ne3 mpu MOMCKE MakCMMyMa M MUHHUMYMa (YHKIHMH MOCTPOUTH Tpaduk
3alaHHOW (DYHKIIMHM B 3a/laHHBIX TPAHHUIIAX U OTOOPAa3UTh HAa HEM MOJyYEHHBIE IKCTPEMYMBI
MapKepaMH pa3HOTO IIBETA;

e ns myHKTa Ned mpu BBIYMCIEHUWU HHTErpaia MOCTPOUTH TpadUK MOABIHTETPATbHOMN
GyHKIMH, TpaHUIBl Tpadrka BBOIUTH C KIABHATYPHI M 3aKPAaCUTh ILIOIIAh, OTPAHUYCHHYIO
(GyHKIHEH Ha 3aJaHHOM OTPE3KE;
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e Ui myHKkTa NoS mpHM pEUIeHHH TPAHCUEHACHTHOTO YPaBHEHHS MOCTPOUTH TIpaduk
(GyHKIMU B TpaHMLAX, 3aJaHHBIX IOJb30BaTeleM B (opMe auanora, U OToOpa3uTh Ha HEM
3HAa4YeHHE KOPHS YpaBHEHHsI LIBETOM, OTIIMYHBIM OT LIBEeTa rpaduka;

e Ha Bcex rpadukax TOJDKHBI OBITH BBIBEJCHBI 3ar0JOBKH, Ha3BaHMs oceil koopauHat. Bee
rpaduKu T0JDKHBI pacrioaraTbCs B OJHOM rpadudeckoM OKHE.

IIpu HanMcaHuM MporpamMM o0s3aTeJIbHO:

1. uCHoJIb30BaTh KOMMEHTApHUH, COJEp KAllMe HA3HAYCHHE IPOrPAMMBI U OIMCAaHUE €€
[IEPEMEHHBIX;

2. BBIBOJ P€3YyJIbTAaTOB CONPOBOXKAATH IMOSICHUTEIBHBIM TEKCTOM.

[lo pe3synbraram pa®OThl JOJKEH OBITH COCTaBIEH OTYET, COJEpPXKAIIMM TEKCT
MHIMBUYAIBHOTO 3aJaHus, TEKCThI SCript-haiiiioB u daitnoB-QpyHKIMHA, a Takke rpaduyueckoe
[IPE/ICTaBICHUE PE3YIbTATOB PaOOTHI.

IIpakTnueckas padora Ne 4 (4 yac) [Ilporpammuposanue B cucteme MATLAB

Heab: ocBouth omeparopsl s3blka ML, HaydyuThbCS UCHONB30BaTh WX MJIs PEUICHUS
CUTYallMOHHBIX 3a/a4.

3ananus:
Hammcare ckpunt-daiin ais pemenns 3a1adn U3 00JI1acT MaTeMaTHUKA WIH (PU3HUKH.

BapuaHThl HHAMBUAYAJIbHBIX 3a1aHUH

Bapuanum 1. B FGJ‘II/IOHGHTpI/I‘—IeCKOI/I CUCTEME OTCYETa 3eMJ'I$I JIBUJKETCS 10 OKPYKHOCTH
pamuyca R,=1,496- 10® km (nepuon obpamenus 71,=3,156 10" ¢). Koopauuatsl 3emn
OIHCBIBAIOTCS 3aBUCUMOCTAMU

e |

Xy = Rl CD\: %{ + Qg ; ¥yl R sin| I—T{ + (p” Py =0.
| 1

Jlyna, B cBOIO ouepeab JBHIKETCS BOKDYT 3eMutH TI0 OKPY)KHOCTH pagauycoM R,;=3,844- 10°
kM (mepuon oOpamenus 1,=2,36- 10° ¢). Koopaunatel JIlyHBI B TCOLIEHTPUYECKOW CHCTEME
KOOpJIUHAT:

(.

: [ 27 | " o .
b -I(f'— R: LOhl f, ‘ )i vl(f)f R: 5111' T—/ ‘

-~

[Toctpouts opOutel 3emmmu u JIyHBI B TEIHOLUEHTPUYECKOH CHUCTEME KOOPAMHAT.
[IpomonenupoBare, Kak M3MEHWTCA KapTHHA TPH JPYruX 3HAUCHHAX Ry, u T, nHanpumep npu
R2=3,844-10" km, 72=2,36-10°c.

Bapuanm 2. TlonyynTh aMIUTUTYJHO-YaCTOTHYIO W (Da304acCTOTHYHO XapaKTEPUCTHUKU
(AUYX u ®UYX) mudposoro pekypcuBHoro punbtpa N-ro nopsaxa:
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+ A%
A(m) =| “ 5 !
4 4. .B.. )
o(®) = arcig 12711 11712 |
Ay By + Ay By, )
e N R N : . N
T 4, = ¥ apcos(koly): A=Y apsin(kol,): By, = \__/7 cos(iod;
k=0 T k=0 5
B> =Y b sin(ioT ;) 4% U 5 BeCOBBIC KOXpDHIICHTE (ILTHTpA.

i=|
Tg — nepuon quckperusanuu. Ipunares Ty =0,001 ¢, N =2, @7§—usmensrs or 0 1o 7.

3HaueHus BeCOBBIX KO3(h(PUIIMEHTOB BBOAUTD C KJIaBUATYPBI:
a,=1; a, =-2,208; a,=1,208; b, =-0,848; b, =0,36.

Bapuanm 3. B ynbTpa3ByKoBOM JAE€(PEKTOCKOIE TMOUCKOBBIA AJIEMEHT (M3JIydarelb
YIbBTPA3BYKOBBIX HMITYJIBCOB W MNMPUCMHHK OTPAKCHHBIX CI/IFHaJ'IOB) COBCPIIACT ABWIKCHHUE U3
OJIHOTO KPaiHEro MOJIOKEHUS B JPYTrO€ U OCTAHABIMBACTCS.

MaremaTudueckas MOJICJIb 3aKOHAa U3MCHCHU A YCKOPCHMU:

. [ :

&, sl 7:7 ), O<r=r,,
)

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

!

A Iy o
— & SIN(T —). I =I<1
k= ’n
[Tony4ynTh BbIpaKEHHS IS 3aKOHOB M3MeHeHus: ckopoctu V(1) u myru S(t) ¥ mocTpouTh
3aBucumoctu ¢(t), v(t), S(t) wist ciaeayronmx HCXOIHBIX JAHHBIX

t,=0,1c¢;t,=0,9c; tk =1,0 c; gn =10m/cC.

Bapuanm 4. TlocTpouTh TpaeKTOPHUIO CIyCKa KOCMHUYECKOrO ammapara B TPEXMEPHOM
MIPOCTPAHCTBE.
3aKOHBI U3MEHEHUS COCTABJISIONINX YCKOPEHHUS:
r

e (r)=gy ,,«.05(7{{—).

N ¢
.‘_-." (I) gl'm COS[TZ )
. . {
{
CoS(m—)

2
' 4

er“) Ll
ITyrem ABOWHOTO MHTETPUPOBAHUS MOJIYYUTh 3aKOHBI H3MeHeHus: koopaunat X(t), y(t) u
h(t) anst ciaenyromux HaYaaIbHbIX YCIOBUH:

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

Hcxonnbie qannbie: gxm = gym = g; ghm = -49; g = 9,8 M/Cz; tk = 5 mMuH; war u3MeHeHus
BpeMeHu At = 3 C.

Bocnonbe3oBatbest oneparopom plot3, MecTomnonioxkeHne yka3bplBaTh 3eleHO# 3Be3n0ukoil. C
MOMOII[bIO OTepaTopoB line mokaszaTh MPOEK- UK TOYCK MOJI0KEHHS KOCMHYECKOTO armapara Ha
TOPU30HTAIIBHYIO U BEPTUKAIBHYIO INIOCKOCTH.

Bapuanm 5. 11ocTpouTh TPacKTOPHUIO CTapTYIOIIEW PAaKEThl B TPEXMEPHOM IPOCTPAHCTBE.
3aKOHbI U3MEHEHUS KOOPAUHAT
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1

7

X(t)=Xg +ay
- {
|

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

! 0<r<350
W)=Y, +a, npi 10 <1< 50,

I-J.

'

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

Tze Xo = 5 kM; Yo = 5 kM; ax = 20 M/c?; ayp = 10 m/c%; am = 40m/c?; ay = 20 m/c%; any = 0,3ay,
Bocnons3oBatecs  omeparopom  plot3, MecTomnonokeHue pakeThl YKa3blBaTh KpacHOM

3Be3n0ukoid. C momoIbio oreparopoB line mokasarh MPOEKIMU TOYEK IOJOXKEHHS JIETATEITHHOTO
amnrmaparta Ha TOpU30HTAIbHYIO U BEpTHKaIbHYIO TIockocTy. [1lar n3menenus spemenu Af = 1c.

Bapuanm 6. N306pazuth uHTEpHEPEHIMOHHYIO KapTHHY, OJYUYUBIIYIOCS IPU OCBEIICHUN
OpaHXEBBIM CBETOM C JUIMHOM BOJIHBI = (0,6 MKM TUIOCKOM IJTACTHHBI C MPUKATBIMUA K HEH MJIOCKO-
BBITTYKJIBIMH JINH3aMH C PaJiyCOM KPUBU3HBI BBITYKJION MOBEPXHOCTH R = 5 M.

2

Pasnocth (a3 mHTepdepupyromux BoaH: @ (r) =

2

, TIe I' - pacCTOSIHUE OO0 LCHTpa

uHTephEepEeHINOHHOM KapTHHEL. I = 0+0,4-10"
Spxocts | (r) = 2[1+cos(o(r))].

IToctpouts rpaduk 3apucumoctu I(r) B 1eKapTOBOM U MOSIPHON CHCTeMax KoopauHaT. s
MO/ICTUPOBAHUS UHTEPPEPEHIIMOHHOW KaPTUHBI OTPAHUYHUTD Mmax = 7 10°mu MOCTPOUTH MATPHUILY

M - (mar uamenenus Ar = 0,5- 107 M).

3Ha4YeHMH (a3bl F u MHTEHCHBHOCTH OTpaykeHHOTO cBeTa | pazmepom 60x60.

) Zm.\‘,:o_\‘,:l_ |
F;= N I =2(1+cos(F;))-

v /IR :

I/ KOOPJIUHATHI Xj U Yj U3MEHSIOTCS TaK:

% =JTmax ;_Tmax oy Tmax g Tmax o N=60,

A 2 - N 2
[TocTpouts rpaduk 3aBUCUMOCTH MHTEHCUBHOCTU OTPAKEHHOTO CBETa OT KOOPIMHAT U
KapTy JIMHHUI 0JTHOTO ypaBHeHus (komanoi Contour).

Bapuanm 7. BUOpuTMBI YelIOBEKA MPEACTABISIFOT COOOW CUHYCOU/IbI, BBIXOIAIINAE U3 HYJIS
B JICHb POXJCHHUS 4YeJOBEKA W UMCIOIIUE IMIEPUOJbI: HWHTEJUICKTYalbHbI — 33  nHS,
AMOIMOHAIBHBIN — 28 AHEH, Ppusznueckuii — 23 THS.

[To BBeneHHOM naTe poKASHUS YeJI0BeKa MOCTPOUTH TpaduKu ero OMOPUTMOB Ha TEKYIIHA
MecsI (WM yKa3aHHbBIN ). BeIIenuTh Ha HEM TeKYIIUi 1eHb (MU YKa3aHHBIH).

Bapuanm 8. Koneco >1ekTpoBo3a, ABUKYIIETOCS CO CKOpoCcThio V = 10 M/c , uMeeT paguyc
R =1 M. Heobxoaumo paccunTaTh M HNOCTPOUTH TPACKTOPHIO TOYKH, JeXKallell Ha pacCTOSHUU
r=0,5 M ot ocu kosieca. CunuTaTh, YTO B HAYAJIBHBI MOMEHT BPEMEHHM TOUYKAa HaXOJMJIaCh B CAMOM
HIDKHEM NoJ1okeHnu. KunemaTtuueckue ypaBHEHUS
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MQ:W—mm%wwozﬁram%

[Toctpouts rpaduk Ha naTepBasie t = 0 + 2 c¢. Yka3aTh Ha rpaduke MOJOKEHUS TOYKU B
MomeHTHI t1 = 0,4 c u t; = 0,8 ¢. U300pa3uTh BeKTOpa CKOPOCTH JBMKEHUS TOUKH IS MOMEHTOB {j

u tz.

Bapuanm 9. OcyiecTBUTh TapMOHUYECKUN CHHTE3 MIJIO00PA3HOTO CUTHAJIA 110 TIEPBBIM 3,
6 u 15 rapmoHuKam:

il
r(!)::'_“
‘ 7 1

i [:
sm(2m—=7) -
1
Jig aToro cymmupoBath 3, 6 1 15 cuHycOuAaIbHBIX CUTHAJIOB COOTBETCTBEHHO. [locTpouTh
rpaduKu MoTydeHHbIX curHanoB npu 1= 50, t=0 +T.

Bapuanm 10. B MOMEHT TpEOJIOJICHHs] CaMOJIETOM 3BYKOBOTO Oaphepa uucio Maxa
CTAaHOBUTCS paBHbIM eauHMIEe. DyHKIMSA, oNpeAessomas yncio Maxa:

({1 coavs) ) a )
M(v.H)= A 'l-uJ‘VI‘ .—l!l—hH’ +1| -1,

| al | ’ c

rjae V — CKOpocTh TojieTa camosieta; H — BeicoTa mosieta; kodddumuenter: a = 1222,5;
b=6,875-10°; ¢ = 0,3048; d = -5,2656; e =0,286.

[Monyunuts rpaduku 3aBucumoctd M(V) mrst H=500; 1000; 2000; 5000; moka3aTh ypOBEHb
M=1, COOTBETCTBYIOIIMNI JOCTUAKEHUIO CKOPOCTHU 3BYKA.

N3 ycnoBus M(v, H)=1 mnoayduTh 3aBHCHMOCTH CKOPOCTH IPEOJOJICHUS 3BYKOBOTO
Gapbepa V ot BoicoTsl H. Jlist aToro, msmensist H B quamasore ot 0 o 2,5-10%, pemars ypaBHenne
M(v,H) — 1 = 0. IIpu peumieHnn ypaBHeHHs repenaBaTh H B GyHKIHMIO, OMHCHIBAIOIIYIO MTPABYIO
YacTh ypaBHEHMs, Kak robanpHoe mganHoe (komammoit global H). Tloctpouts rpaduk
3apucumoctu V(H), mpu kotopom M(v, H) = 1.

(s ceenennsi: mpu H = 0, v = 1200 km/u ; ipu H = 2,5 XlO4, v ~ 150 km/9).

[lo pesymbratam pabOTBI JOJDKEH OBITH COCTAaBJIICH OTYET, COJCPIKALIMA TEKCT
WHIUBUIYATBHOTO 33JaHusl, TEKCThI SCript-¢aiioB u ¢aiiioB-GpyHKINH, a Takke rpaduueckoe
MPEJCTaBICHUE PE3YJIbTAaTOB PAOOTHI.

IIpakTuyeckas padora Ne 5. (4 yac) Pemenne THNOBBIX BbIYMCIUTEIbHBIX 32124 B
cucreme PTC Mathcad

Ieab: mo3HAKOMUTBCS ¢ MHTepakTHBHBIM makerom PTC Mathcad, mpeanasHaueHHbIM TSt
peIIeHHS UPOKOT0 KPYra MHXCHEPHBIX M MAaTEMAaTUYCCKHX 3a/1a4, HAyYUThCs 3371aBaTh BEKTOPHI U
MaTPUIIbI, BBITIOJIHATD PA3JIMYHbIC ACUCTBUS C HUMHU, HCIIOJIB30BaTh BCTPOCHHBIC (DYHKIIUU JUTS UX
00paboTKH.

3amanua:
1. BpluuciauTh 3HaueHUE apUPMETHUECKOTO BHIPAKCHHUS.



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
I 5 5
5 —+— 6 —-2.4
3 12 6
1 I 1
7 ——2.5 8 3—+-—
5 11 3
1 | -2 9
9 —+2-— 10 S5——
5 9 3 17
_ 1 7 1 |
11 88— — 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. BplUMCIUTH 3HAYEHHE APU(PMETHYECKOTO BhIPAKEHHSI:
Bap Bripaxenne Bap Bripaxenne
HHaH I1aH
T T
( 1) ( 3) .5 , . \
3.75:9-112 [68-32]52 : \ ..
137 96,-‘1 [\68 5,.‘ 6 1 [i—o.l—i\+ LY —iJ»z.sz
_ : - —27— L6 15) 16 15)
Pl (103-8d]2 [32.3l)s6 6 2 P 1y [ 1) 7
7 2) 9 17376 10.5--+025-2 |+{0.25—— |.
3 5) 4 6/ 13
( 5) 1
'3%+3< 4_5_2% 0.05 0.4+8- 3—0.8<§I‘—5+2—
3 3 - -iua.z 57| | 4 - - — .90
| 25-= 4.6+2- - 0125 138—[8.9—2.@:] 342
\ 3 3 \ —1‘" \ 8 \ 3 J) 5
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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, ¥, U Z, I0OKA34Th UX 3HAYUCHUS 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.
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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), BBIYUCIUTE €€ 3HAUCHUE MPHU 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




IpakTuueckas padora Ne 6. (4 yac) [locrpoenue rpaduxon
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Heanb: no3HakoMuThesi ¢ UHTEpakTUBHBIM makerom PTC Mathcad, npeanaznaueHHbIM JUIst
pELIEHUs IIMPOKOT0 KPYra HHKEHEPHBIX U MaTEMaTUUECKUX 3a/1a4, HAYUUThCA 3a/1aBaTh BEKTOPHI U
MaTPUIBI, BHITIOJIHATD PA3IMYHbBIC ACUCTBUS C HUMH, HCIIOJIB30BaTh BCTPOCHHBIE (DYHKIUHU JUTIS UX

00paboTKH.

3aganud:

1. Ilocrpoiite rpadpuku pyHKnmi

DyYHKINA OAHOI

KpIIBElH. 3adaHHasdz

@DyHKINA IBYX

Bapuant .
IepeMeHHOII rapaMeTpHYecKH IIepeMeHHBIX
3 2 1 \=f3—3.fT o I'IT\I
1 e ) = =sin| — |cos — |
XT XT X y=t —6-arciglt) ) Lx )
o 1
5 — = . x =4cos (1) z= —
y=a/x —ix" +ix Y . V|
v ==4sin"(¢) arcig = ‘
. exp(—3x x=shlt)-t . .
3 Il'=lll(3.‘()—# . T=x"v—xv°
Jx y=chlt)-1 : '
_Jx x=t (x|
4 N ::exp[——‘
- 1—x v =t+2arctglt)
- ¥ x =2-(3cos(t)+ cos(3t)) z=425x-exp(—1)+ 6t
] V=— (. . \
R | v =2-(3sin(r)+ sin(3¢))
) . .\‘=.f3+3.f—1 \:'-1—1
6 v =sin(x)—4cos(x) i [
y=£—3t+1  +y?
3t
'\‘ = 1 3 N
, +t - -
7 v=x"-1g(x) 3 ::h(x+\f'x‘+.1")
3 \
1 = 3
1+1¢°
ix x=t-explt) [ (x)
3 oY PY. ::lll{rg—
© cos(x) y=t-exp(-1) L)
cos(x)—sin(x) x=3t+1 CL
9 V=—"" . 12111[.1('—1')
cos(x)+sin(x) y=1t +2t
_ S x=r+exp(—1) _
10 y = [1 +x7 )arccos(x) . - =
: ' v =2t +exp(—2t)
t
X =
1 : 1+3 . .
y =~/x"arctg(x) 0 L3 z=(1+I1g(x))




36

X = ln(_r + \r—)

\ X+
12 y = sin(x)-aresin(x) — / z= Y '1_
v=mt +1 *=)
2 x = 6cos(r)—3cos(27) C
13 y=2 ! v . ( )-3 _ ( _') s=—Inlx* + 1“)
- Ig(x) y = 6sin(z) - 3sin(2¢) :
x=mi1 4] 1
14 y = x-cos(x)- In(x) (1+41+7 ) =X )
.1'=111'7‘ X -y
I, t
_ —_— x = 2cos(?) . |
15 y = ]11(\.-'exp(x]) v~ 3sin(?) I R
\ o —1+1g(2r P 11—
16 = explx)-(1g(x) - x) <=1rigbrP) Y
y=5("°-1) 1+ yxy

2. Oto0pa3uth rpaguYecKH nepecevyeHne MOBEPXHOCTEH
Marpuirsl 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.

37
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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.
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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°
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9.2. Meronnyeckne peKOMEHJAUH 110 NOAr0TOBKe MUCbMEHHBIX padoT.
Ilopsinok cocTaBiieHusi 1 0(pOPMJICHHS 0THYETA O PAKTHYECKOI padoTe

B 3HaunrensHOi Mepe 3((EKTUBHOCTD pEIIEHHS 3a/a4d IO BBIMOJHEHUIO MPAKTHYECKOM
paboOThl 3aBHCHUT OT KadecTBa COOTBETCTBYIOmIEro otdera. [l 3Toro HEoOX0oauMO COONIOIATh
CIIeTyIOIIE€ OCHOBHBIC TPEOOBAHUS IO COCTABICHUIO M OQOPMIICHHIO OTYETa, OOYCIOBIICHHBIC
COOTBETCTBYIOIIMMH HOPMATHBHBIMHU JOKYMEHTaMH. TEKCT OoTuera JOJDKEH ObITh JaKOHWUYHBIM U
BMeECTE C TeM HWH(POPMATUBHBIM. TEKCT IOJDKEH OBITh H3JI0KEH C COOJIOICHNEM MPABIJI TPAMMATHKH.
Ortyer cocTaBmsieTcs ¢ 00s13aTETBHBIM COCTABICHUEM CIIEAYIOIIMX Pa3/IesiOB:

1. 3aronoBok oTuera.

2. llenmu paGOTHLI

3. Merouka paboTHI.

4. Tlopsiiok BbINONHEHHs paOoThI (3Tarbl paboThI).
5. BriBowI 110 pabore.

1. B 3arosioBKke oT4YeTa NPUBOAATCS HAUMEHOBAHUS UICHTU(HUIMPYIOUINX NMPpU3HaKoB: OTueT
0 npaxkTuyeckoil padore Ne 1 no teme, Hanpumep, «OcHoBbI padoTsl ¢ cucreMoii MATLABY,
HW)KXC YKA3BIBAOTCA JAHHBIC CTY/ICHTA ((l)aMI/IJ'II/IH 1 MHUIHAJIbI, BU] 06yqu1m, CIICOUAJIbHOCTD, KYPC,
TpyIa).

2. B pasngene Heab padorsl Gopmymupyercs 1end pabOThl CTYIACHTa B COOTBETCTBHU C
coniepkanreM paszzena «llocranoBka 3a1auny JaHHOW PaOOTHI M MHAWBUTyaIbHOTO 3aIaHUS CTY/ICHTY
Ha padoTy.

3. B pasnmene Meroanka padoThl yKa3pIBaeTCS METOJMKA pabOThl B COOTBETCTBHH C
uMeroreicst hopmynupoBKoit B pazzene «MeToauka paboThl» JaHHOW pabOThI M PU HEOOXOIUMOCTH
YTOUHSIETCS B 3aBUCHUMOCTH OT COJIEpXKaHHs KOHKPETHOTO BapHaHTa 3aJlaHusl CTYIEHTY Ha
MIPAKTHUYECKYIO padoTy.

4. Tlopsinok BbINOJHEHUsI padoThl. [IpuBOISITCS HOMEpa U HAMMEHOBAHMS 3TAINlOB PalOTHI,
IIpeayCcMOTpeHHbIE [T paboThl ganHoro IpakTukyma. [To kakoMy U3 3TanoB NPUBOAUTCS ONKCAHNE
BBITOJIHEHHBIX CTYJIEHTOM paloT, HalpaBJEHHBIX Ha JOCTWXKEHHE 1eau padoTsl. [Ipomyck kakoro-
mbo wu3 oranoB pabotel IlpakThkyma He gomyckaercs. B paMkax oJTanoB momemniaeTcs
COOTBETCTBYIOIIMN WMJUTIOCTPATUBHBIN MaTepuall - TaOMuIbl, pUCYHKH (TpaduKu), MOTydeHHBIE MO
Xody pemieHus: 3agadu paboTel. OOO3HAaYeHHE WIUTIOCTPATUBHOIO MaTepHajia BBIIOJTHIETCS B
COOTBETCTBUU C TMPAaBUJIAMH, NPUHATBIMU sl myOnukauuii. OOo3HaYeHHE KaKIONW TaOmuIbl U
pHCYHKa JOJDKHO MMETh HOMEpP M HauMeHOBaHWe. BHyTpu Kakaoro ortyera TaOiMIBI M PUCYHKH
0003HAYaIOTCSI COOTBETCTBEHHO CKBO3HBIMH HOMepamu. O0o3HaueHHe TaOnuIbl yKa3bIBAaeTCs Haj
TabmnuiieH, a 0003HaUYeHHE pUCYHKA O] pucyHKoM. [IprBoarMbIe B TeKCTe JaHHOW pabOThl MPUMEPHI
BKJIIOYATh B OTYET HE paspemiaetcs. [IpuMeHsieTcss TOJNbKO MaTepual, MOJYYeHHBIH B XoJe paboThI
CTYZIEHTOM 10 COOTBETCTBYIOILIEMY 33/IaHUIO, TOJTYYEHHOMY OT MPETO/IaBaTes.

5. TlocnegHuMm pasfenoM OT4YeTa SIBJSIFOTCS BBIBOABLI 1O padoTe. DTO camasl CIOXKHas U
TpyaHas 4actb paboTel. OueHb BaXHO, YTOOBI BBIBOJBI OTPAXKATH METOJIUKY TEXHOJOTHIO,
MIpUMEHsIEMbIE TIPOTPaMMHO-AMNMapaTHhIE CPEACTBA pelieHus 3aaa4dn. [lone3Ho KaxIoMy U3 3TaroB
paboThl hopMyIHpPOBaTH HE MEHEEe OJHOTO BBIBOJA. BBIBOJ MOXKET coAep:kaTh OT OJHOTO JI0 TpeX
npeaioxkeHnid.  DOpMyIHPOBKH BBIBOJIOB JOJDKHBI OBITh KOHKPETHBIMU, HH()OPMATUBHBIMH,
JTAKOHUYHBIMH, TT0 BO3MO>KHOCTH TIOJIKPEIUIATHCS] KOJTMYECTBEHHBIMH JAHHBIMHU.

Odopmienne oT4eTa BBIOTHIETCS C YU4eTOM OOMICPUHATHIX MpaBui. ['paduueckas yacth
OTYETOB JIOJKHA COOTBETCTBOBATH IMpaBwiiaM Tpaduueckoro odopmieHus. TeKCT oTyera HabupaeTcs
B penakrope Word uepe3 1,5 unHrepBana, 14 wxernp. Cnemyer ucnoib3oBarh mpudt Times New
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Roman. 3aronoBku pa3zienoB W MOAPA3ZeioB BBLACISAIOTCSA XUPHBIM mmpudTom. [locne oxoHwaHus
oopmiieHns1 oTYeTa OH MPOBEPSETCS CTYJACHTOM Ha MPEIMET KayecTBO cojepykanus M (opmbl. [lpu
YCJIIOBUU OOHAPYKEHHUS OIMOOK MOCIeIHIEe ucpaBisitores. [locie yerpaneHus ne)eKToB 0TYETa ero
9KpaHHas (opma, WM TpPUHTEpHAs pacreyarka MpeabsBisieTcss npernoaaBarento. Ilpu ycnoBun
OOHapy>KeHHUsI MPENOAaBaTelIeM OIIMOOK B OTYETE CTYACHT HMX HCIPABISCT M MPEIbSBISECT OTYET
MPEoIaBaTeNto MOBTOPHO. Ecim ommboK HEeT, TO OTYET MPUHUMACTCSI M COXPAHSIETCSl Ha KECTKOM
JIMCKE.

Otyer mo pabore coxpaHseTcsi CTYJEHTOM B BHJE OTAENbHOrO (Qaiina. B mmenn aiina
yKa3bIBaeTcs (paMMIIUsl CTYJIEHTa U HOMEp BBIIOJHEHHOW paboTel. Daiin coxpaHseTcs B Malke ¢
(baMuMeii CTy/ieHTa B Ianke COOTBETCTBYIOUICH CTyeHYecKoil rpynmbl. [larka rpymiis! co3maercs Ha
IIEpPBOM 3aHATUU. B MMEHU manku rpymnmsl JOJKEH MPUCYTCTBOBATh MHAEKC rpynmsbl. [lanka rpynms
BKJIIO4aeTCs B nanky «Mou TOKyMEHTBI.



Ipunoowcenue 1
AHHOTALIUA ITIPOT'PAMMBbI

JucuuminHa ««MHCTpyMEHTalIbHBIE CPEJICTBA aHAIW3a JAHHBIX» SIBISETCS SJIEKTUBHOMN
JTMCUMIUIMHOW YacTd, (OpMHpPYyEeMO#l ydacTHHKaMH OOpa3oBaTelIbHBIX OTHOIIEHUH, Onoka bl
y4eOHOTO IJIaHa N0 HamnpaBjeHUuI0 noaroroBku «llpukiaaanas wndopmatruxa». Ipoduias:
YrnpapjeHue JaHHBIMHM M 3HAHUSIMH B KOMIBIOTEPHBIX CeTAX, KBATU(PHUKAIIMOHHBIA YPOBEHb -
maructp. [ucumrmumna peammsyercs Ha (Qaxynprere DPUCH kadenpoit mHPOpMAIMOHHBIX
TEXHOJIOTUHI U CUCTEM.

Lesab AUCHMNJIMHBL: TTOJy4EHHE MarCTPAaHTAMH TEOPETUIECKUX 3HAHUN 00 COBPEMEHHBIX
IIPOrpaMMHBIX IMPOJYKTaX HAay4HbIX MCCIEJAOBAHMN W aHalIM3a JaHHBIX, a TAKXKE MPUOOpETeHHE
HEOOXOIMMBIX MPAKTHUECKUX HABBIKOB MX MCIIOJIb30BAHMSL.

3anauu TUCHUIUINHBIL

- JaTh TMpeJCTaBlI€HUE O TMPHUKIATHBIX MPOrPaMMHBIX IAKeTaX, MHCHOJIb3YeMbIX TMpH
aBTOMaTu3alMy U HHGOPMaTU3aLMK PELICHNUS IPUKIIaTHBIX 33/1a4 aHaJIu3a JaHHbIX U co3nanuu VC;

- HAY4YUTh MPOBOJIUTH (OpMaIM3aLUI0 NPUKIAIHBIX 3a/4a4 Hay4YHBIX HCCIEJOBaHHUM C
OIIEHKOW KOJIMYECTBEHHBIX U KaU€CTBEHHBIX JaHHBIX;

- BbIpa0oTaTh HaBBIKM pPAabOTBl € MPOTPAMMHBIMU  MaKeTaMH JJIs  peHICHUs
npodeccroHaIbHBIX 3aj1au.

JucuuniuHa HanpaBieHa Ha (GOPMUPOBAHUE CIEIYIOIINX KOMIIETEHIIUI:

[IK-1 CrnocoOeH mNpUMEHSTh COBPEMEHHbIE METOJAbl W HWHCTPYMEHTaJbHbIE CPEICTBA
MPUKIAIHON MH(OPMATUKU AJIi aBTOMATU3alKUU U WH(DOPMATHU3alMK PELIEHHs IPUKIaHbIX 33134
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 00IACTSIX.

B pesynbprate n3ydeHuss AUCUUIIIINHBI CTYICHT JOJIKCH:
3HaTh:

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

- KJIACCU(DMKALIMIO TAKETOB MPUKJIAJHBIX IPOrpaMM M IPOrPaMMHBIX CPE/CTB;

- OCHOBHbIE (DYHKLIUH MHCTPYMEHTAJIbHBIX IMPOTPAMMHBIX CPEICTB AJIS PELIEHMs 3a7ad Hay4dHbIX
UCCJICIOBAaHUH B YIIPABICHUM JaHHBIMU U 3HAHUSAMU.

- METOZ0JIOTMYECKAE OCHOBBI HAYYHBIX UCCIIEJOBaHUM;

- OCHOBHBIE LEIM W 33Ja4d INPOIPAMMHBIX HMHCTPYMEHTOB IIPM aBTOMAaTU3alMM PpELICHUS
IPUKIIAAHBIX 33/1a4 U yIIpaBJIeHUs] HH(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/1a4M C UCIIOJIb30BAHUEM MHHOBALIMOHHBIX HHCTPYMEHTAIBHBIX
CPEICTB,;

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

- BBIIBJIATH KOJINUECTBEHHBIE U KAUECTBEHHBIC TaHHBIE;

- IpPEICTaBIATh PE3yIbTaThl PELICHUs HAYYHBIX 3a/Jad C Y4eToM HX crneuupuku B oOiacTtu
MIPOEKTUPOBAHUSA U YIPABJICHUS HUHPOPMALIMOHHBIMU 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 KAaUECTBEHHBIX JAHHBIX IPU PELICHUH 3a/1ad IIPUKIAJIHON
o0acTu;



49

- HaBbIKAMM IIPOBEACHUSA CaMOCTOATEIbHBIX HAY4YHBIX MCCIENOBAaHUNW M  YIpPaBJICHUS
MH(GOPMAMOHHBIME CHUCTEMaMH B TPUKIAIHBIX OONACTAX C HCIIOJIB30BAHUEM CHEIHATbHBIX
IIPOrPaMMHBIX [TAKETOB MPUKJIAAHBIX IPOTrPAMM.

Paboueii mporpaMMoii peayCMOTPEHBI CIEAYIOMINE BUABI KOHTPOJSA: TEKYIIUH KOHTPOJb
yCIIEBaeMOCTH B (popMe ompoca M MPOBEPKH MPAKTUYECKUX paboT, MPOMEXKYTOUHAS aTTeCTallus B
dbopme dK3amMeHa.

OO6miast TpyIOEMKOCTh OCBOCHUS JMCIHUIUIMHBI COCTaBJIIET 4 3a4eTHBIX eauHuIlbl, 144
qyacoB. 13 Hux: aymuropHas padora — 40 yacoB, camocTosiTenbHas padota — 86 gacoB



50

I[MTPUJIOXEHUE 2

YTBEPXIEHO

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

JIMCT UBMEHEHU

B paboueil mporpamMme TUCHMIUIMHBI «HCTpyMEHTaIbHBIE CpEICTBA aHANMW3a IAHHBIX» 10
HanpasisieHuto noarotoBku 09.04.03 «Ilpuknannas nadopmaruka» Ha 2020/2021 yueOHbIit roa

1. OGHoBnEHA pekoMeHayeMas JuTeparypa (1. 6.1)

OcHoBHas:

1. Tumoxun, A. H. MonaenupoBanue cuctem ympasiieHus ¢ npuMeHennem MatLab: yuebnoe
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. PemieHne ypaBHEHWH W ONTUMU3AIS B
Mathcad wu Maple: ywyeOHuk u mnpaktukym I By3oB/ B. A. Jlamuurep,
C. [I. CumonxeHKOB. — 2-¢ u3l., uchp. u jgom. — MockBa: M3marensctBo HOpaiit,
2020. — 155 ¢. — URL.: https://urait.ru/bcode/452058.
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2. O6pa3oBarenbHbIe TEXHOIOTUH (K 11.4)

B mepuoa BpeMEHHOTO MPHOCTAHOBIEHUS MOCEUICHHUS OOy4YalOUUMUCS MOMEIIEHUN U
tepputopun PITY ana opranmsanuu y4deOHOro Impoliecca ¢ MPUMEHEHHEM 3JIEKTPOHHOTO
oOyueHuss W JUCTAHIMOHHBIX OO0pPa30BaTEIbHBIX TEXHOJOTUH MOTYT OBITh HCIHOJIb30BaHBI
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 DJIEKTPOHHBIM 00pa30BaTeIbHBIM PeCypcaM;

— CHCTEMBI JJIs1 3JIEKTPOHHOTO TECTUPOBAHUS;

— KOHCYJIBTALIMM C UCHOJb30BAHUEM TEJIIEKOMMYHUKAIITMOHHBIX CPEJICTB.


https://znanium.com/catalog/product/1117213
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3. B mepedenb mporpaMMHOT0 00ecTieueHUsI BHOCSITCS CIEIYFOIINE 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

4. B nepedyeHb COBPEMEHHBIX MTPO(HEeCCHOHABHBIX 0a3 TAHHBIX U HHPOPMAITUOHHO-CIIPABOYHBIX
CHUCTEM BHOCATCS CIEAYIOIINE U3MECHECHUS:

Tabnuya 2

Nor/mt

HaunmeunoBauue

1

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

Web of Science

Scopus

[Tpodeccnonanpabie moHOTEKCTOBBIE b/I, TOCTYMHBIE B paMKax HAITMOHATIBHON
noamucku B 2020 T.

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




