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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Llenpto ocBoeHus UCHUIUIMHBI «llakeThl MaTeMaTHYeCKWX NpPOrpaMM M MaTeMaTUYeCKOoe
MOJICTTMPOBAHHUE» SIBIISICTCS O3HAKOMJICHHE C OJHUM M3 IAKETOB INPHKJIAJHBIX MAaTEMaTHUYECKHX
nporpaMM M MaTeMaTHYECKUM MojenupoBaHueM. [Iporpamma cocTaBieHa ¢ OpuUEHTalnued Ha
CHCTeMY BBIYMCINTENBHON MatemMaTtuku «Wolfram Mathematica», HO Ipu U3y4eHUH Kypca MOYKHO
MOJIb30BaThCs M Apyrumu nakeramu («Mapley», «Mathcady, «MatLaby» u npyrue).

2. MecTo AMCUHUILIUHBI B CTPYKTYpe 00pa3oBaTe/IbHON NporpaMmsl 0akajaBpuara

Hucnurnnuna «IlakeTsl MaTeMaTHUYECKUX MIPOrpaMM U MaTEMATUUYECKOE MOJICTTUPOBAHNUEY OTHOCUTCS
K BapuaTuBHOM yacTtu biioka 1.

J51s ocBO€HUS JaHHOW AMCUUILIMHBI HEOOXOUMBI 3HaHUS U YMEHUS, IPUOOPETEHHBIE B pe3yNbTare
HEKOTOPBIX pa3[eioB W3 MaTEMAaTHYECKOTO aHalu3a, aireOphl, AUCKPETHOH MAaTeMaTHKH,
muddepeHIMaTbHBIX YPaBHEHUI U TPOrPAMMUPOBAHHUS.

3HaHUE U YMEHME NPUMEHSTh COBPEMEHHbIE MAKEThl MPUKIAJHBIX MAaTEMAaTHYECKUX IMPOrpaMm
SIBIISICTCS BAYKHOW COCTABIISIONICH OOIIEH KyIbTYPBI BEITYCKHUKA. DTH 3HAHHUS HEOOXOIUMBI KaK MpU
NPOBEJICHUN TEOPETHUYECKHX HCCICIOBAaHMN B PAa3IUYHBIX O0JACTAX MAaTEeMaTHKH, TaK ¥ IpPU
pelIeHNH TPAKTUYECKHX 3a/Ja4 W3 Pa3HOOOpPA3HBIX MPHUKIATHBIX OO0NAaCTe, TaKMX Kak
MaTeMaTH4ecKas: SKOHOMHKA, MaTeMaTH4yecKas JIMHIBHCTHKA, oOpabOTKa M mepenada JaHHbBIX,
Kpunrorpadus u ap.

3. [lnanupyeMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE, COOTHECEHHBIE C MJIAHUPYEMBIMU
pe3yJbTaTaMH 0CBOeHHMs 00pa3oBaTe/IbHOM IPOrpaMMbl 0aKkajiaBpuara

[Iponiecc u3yueHHs] IUCHMIUIMHBI HampaBieH Ha (OPMUPOBAHME CIEAYIOIIMX 3JIEMEHTOB
komneteHui B cootBeTcTBU ¢ @I'OC BO, OIT BO u npuobpereHus cienyromux 3HaHui, yMEHUH,
HaBBIKOB U (WJIN) ONBITA JESATEIbHOCTH:

dopmupyemas HNHaukaTop 10CTHKEHUA
pMUPY A P Ilepeyenn
KOMIIETEHI S KOMIIEeTeHIINH
IVIAHUPYEMBIX Pe3yJabTATOB 00y4eHH s
(xox u popMyJIpPOBKA) (kox u popMyJIIPOBKA)

IIpodeccnonaibHbIe KOMIETEHIIUT




IIK-4

Crioco0eH UCIT0Ib30BaTh
COBpeMCHHbIC METOAbI
pa3paboTKH U peaTnu3aIiuu
KOHKPETHBIX aJITOPUTMOB
MaTeMaTHYEeCKNX MoJeJIe
Ha 0ase S3BIKOB
MPOTPaMMHUPOBAHHS U
MAKETOB MPUKITATHBIX
IPOrpaMM MOJEIIUPOBAHUS

IK-4.2

3HaeT COBpEMEHHBIC
METOABI pa3paboTKH U
pealin3anuu alropuTMOB
MaTeMaTHIEeCKUX MOJCICH
Ha 0ase SI3BIKOB U ITAaKETOB
MIPHUKJIATHBIX POrPaMM
MOZCITHPOBAHUS

3HaTh:

—  BO3MOXXHOCTH COBPEMECHHBIX MTAKETOB
MaTeMaTHYECKUX IPOrpaMM JUIst
YHCIIEHHOTO ¥ CHMBOJILHOTO PEIICHHS
HaunboJiee pacpoCTpaHEeHHbIX 3a/1a4;

— wuHTepdeic 1 OCHOBHBIC (PYHKIUH
OJTHOTO U3 MMAKETOB MAaTEMaTHYECKUX
HPOTPaMM.

Ymers:

— TIOJIBb30BaThCA MaKeTaMHu
MaTEMaTHYECKHUX MPOrpaMM st
peLIeHNs CTaHAAPTHBIX
MaTeMaTHYECKHX 3a/1a4;

—  TIOJIb30BaThCSA BCTPOCHHBIM S3BIKOM
MPOrpaMMHUPOBAHUS TTaKeTa IS
coctapneHus QyHKITHH,
pacLIMPSIOIINX BO3SMOXXHOCTH
CTaHJAPTHOTO MAaKeTa;

— TIOJIB30BaThCA CPEACTBAMH
rpadpUUecKoro npeICcTaBIeHUs
JaHHBIX.

MK-4.3

YmMeeT pa3pabaTbiBaTh U
PCaJIM30BLIBATH aJIlOPUTMEI
MaTeMaTHYECKUX MOJIeIeH
Ha 0a3e SI3bIKOB U MAKETOB
NIPUKJIAJHBIX IIPOrpaMM
MO/JICJTUPOBAHHUS

Ymers:
— paboTaTh C MaKeTaMy MPUKIIATHBIX
MaTEMATUYECKUX MPOrpaMM,
— pemaTh MaTeMaTHYECKHe 3a/1a49H C
HCIIOJIL30BAHUEM CHCTEM
BBIHHCHHTGHBHOﬁ MaTeMAaTUuKU.

Baagers HaBBIKAMM:

— PpELICHHs MaTeMaTUYECKUX 3a7a4 Ha
KOMITIBIOTEPE B CHUMBOJIBHOM 1
YHCIEHHOM BUJE;

— IIOCTPOEHUS MaTEMaTUYECKONW MOJEIIN
npodecCHOHANBHBIX 3aa4 1
COZIEpKATEIIBHON HHTEPIPETALUN
TMOJIYYCHHBIX PE3YJILTATOB.

4. O0beM, CTPYKTYpa U coJep:KaHue TUCHUTLIUHBI

O6H_[a${ TPYAOCMKOCTD JUCHUIIIIMHBI COCTABIIACT 2 3a4€THEIC CAMHHNIIBI, 72 aKaz. gaca.

n/n

Tembl (pa3mesnbl)
AUCHUIIHHBI,
HX coJep:KaHue

CemecTp

Buapl yueOHbBIX 3aHATHIA,
BKJIIOYAsi CAMOCTOSITETbHYIO
padoTy CTYAeHTOB,

U UX TPYA0E€MKOCTh
(B aKkaieMHUYEeCKHX Yacax)

DopMBbI TEKYLIET0
KOHTPOJISI yCIIeBAEMOCTH
®opMa IPOMEKYTOIHOI

arrecTanuu
(no cemecmpam)
Dopmovr 30 u JIOT

KonTakTHas padora
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Beenenue. 71 2 2 2
OCHOBBI CHMBOJIBHBIX
N 7| 2 2 5 | JJaboparopnas pabora Nel
BBIYUCIICHHH.
I'padudeckue BO3MOKHOCTH 71 2 2 5 JlaGopaTtopnas padora Ne2
CUCTEMBI. JlaboparopHas padoTta Ne3
[TpeoGpa3zoBanue
MHOro4eHoB. [10acTaHOBKH.
A JlaboparopHas padota N4
Pabora c BekTopamu u 7 2 2 5
JlaGoparopHas padoTta Ne5
Matpuuamu. CucteMbl
JIMHENHBIX YPaBHEHUM.
YucneHHbIe pacyeTsl. 7| 2 2 5 | JlaGopatophas padora Ne6
IIpouenypuoe
POUCAYP 7| 2 2 | 2 6
HIPOrpaMMHUPOBAHUE.
Maremaruueckoe 71 4 4 2 6 JlaboparopHas padota No7
MO/ICITUPOBAHHUE.
03 | 1,7 3auér
HUTOI'O 16 16 | 4 | 0,3 [357
CoaepixkaHue pa3aejoB IMCHUILIHHbI
1. BeeaeHwue.
1.1. OcHoBHbIE 1IeNH U 331a4U Kypca.
1.2. Unrepdeiic nmakera matematnueckux nporpamm «Wolfram Mathematica» u BbimonHeHne
MIPOCTEUIINX YUCICHHBIX U CUMBOJIBHBIX BBIUMCICHUH.
1.3. OCHOBHBIE THIIBI ITaHHBIX U TIEPEMECHHEIE.
1.4. Paborta co cruckamu, BEKTOpaMU U MaTpUIIAMHU.
1.5. AnareGpandeckue mpeoOpa3oBaHuUs.
1.6. ®dynkuuu u BepakeHus B cucreme «Mathematicay.
2. OCHOBBI CHMBOJIbHBIX BbIYHCJIEHUIA.
2.1. Paznuunble (OpMBI IPECTABICHUS JaHHBIX.

2.2

2.3.

2.4.

. CuMBOIIbHOE YIIPOIIIEHHE, BEIUHCICHHE MTPpeiesioB, TuddepeHIpoBaHie, HHTErPUPOBaHUE,
peuienne AudQepeHInaIbHbIX YpaBHEHUH.

YucneHHOe pelieHHe CUCTeM  OOBIKHOBEHHBIX U depeHIalbHbIX  ypaBHEHUI.
[TocTpoeHne uHTErpaibHbIE KPUBBIX, (Pa30BOM TPAaeKTOPUU Ha MpUMepe cucTeMbl JlopeHna.
Wcnonb3oBanue Qynkimuun «Manipulate» mas wcciaemoBaHds BIMSHHS IapaMeTPOB Ha
nosejieHne (a30BON TPACKTOPHH.

[Tpumepsl HccnenoBaHUs OOBIKHOBEHHBIX H(QEepeHIHATbHBIX ypaBHEHHU. J|BHKeHHE
Tesa, OpOLIEHHOTO MOJA YIJIOM K TOpU30HTY. MareMaTHueckuil MasTHUK. J[BHxkeHHe

YIPYToro msya.




2.5. [lpumeps! ucnonp3oBanus GyHKImi «Locator», «Manipulatey, «StreamPlot» npu pemennn
cucTeM OOBIKHOBEHHBIX AU depeHIInaIbHbIX YPaBHEHUH.

2.6. Pemenue cucreM TUHEHHBIX alreOpandeckux ypaBHEHHH.

3. I'paduyeckne BO3MOKHOCTH CHCTEMBI.

3.1. I'padmyeckne GyHKIMU U UX OMIIHH.

3.2. JIsymepnas rpaduka. TpexmepHas rpaduka.

3.3. M3menenue cTuiist 1 KOMOMHUPOBAHUE TIOCTPOCHHBIX PUCYHKOB.

3.4. [Toctpoenue aHuMupoBaHHbIX rpadukoB. IlocTtpoeHne rpadukoB € BO3MOKHOCTBHIO
BapbUPOBATH MTAPAMETPHI.

4. Tlpeodpa3oBanue MHOrowieHoB. [loacranoBku. Padora ¢ BekTopaMmu u MaTpuuaMu.

4.1. AnreOpandeckue omepanuu ¢ BekTopamu. JuddepeHmanbHple ONepauu BEKTOPHOTO

aHanuza. ['paduueckoe npeacraBiaeHre BEKTOPHBIX MOJEH.
5. YucJeHHbIE pacyeThl.

5.1. YmpaBneHrue TOUHOCTHIO BBIYUCIICHHI.

5.2. CpeactBa  nmsi  YHCIEHHOTO  BBIYMCICHUS  NPEAETOB,  HMHTETPAIOB,  PELICHHS
nuddepeHIATbHBIX YPaBHEHUM.

6. IIpoueaypHoe mporpaMMHpoBaHHe.
6.1. CoctaBHbIE BbIpaKeHHsI. Y CIIOBHBIE ONepaTopbl. L{UKIIbL.
7. MaTteMaTH4ecKoe MO/JeJTHPOBaHMeE.

7.1. BBenenue B MaremMaTudeckoe MojenupoBaHue. [loHsTHE MOIenb, MOJENUPOBAHUE,
MaTreMaTHuecKkoe MojenupoBaHue. (OCHOBHBIE JTalbl METOJAa MAaTeMaTHYECKOTO
MOJICTUPOBAHUS.

7.2. CBOWCTBO YHMBEPCAIBHOCTH MaTEeMAaTHYECKHX Mojened. MareMmaThueckas MOJIeNb
«XHUIHUK-XKEPTBa». MoaeTb N3MEHEHHS 3apIIaThl U 3aHATOCTH.

7.3. MonenupoBanue KoyieOaHusl CTPYHBI C 3aKpEIUIEHHBIMU KOHIIaMu. Vcnonp30oBaHne MeToaa
®dypbe 1 pa3HOCTHOU cxeMbl. [locTpoeHre aHMMUPOBAHHOTO TpadukKa.

7.4. MonenupoBaHue ypaBHEHHsI TEIUIONPOBOAHOCTH. SIBHAs U HEsIBHASI Pa3HOCTHAS CXEMa.

7.5. MoaenupoBanue IBUKEHHS OpPOLICHHOTO MOJ YIJIOM K TOPU30HTY Tesa 0e3 U ¢ y4yeToM
cornportuBienus. [loctpoeHre pa3sHOCTHON CXEMBI.

7.6. MonenupoBaHue IBUKEHUS TeJl MO JeHCTBUEM CUIIBI TATOTEHHUS.

5. 06p330BaTeJ'll)Hble TEXHOJOIr'MH, B TOM YHC/IE€ TEXHOJOIHHM 3JJICEKTPOHHOI'0 oﬁyqe}mﬂ Hu
AUCTAHIIHOHHBIC 06pa3OBaTeanue TEXHOJOI'nd, HCHOJbB3yEeMbI€ IIPH OCYHICCTBJICHUU
06p330BaTeJ'lI)HOFO npouecca mo TMCHUMIJIMHE

B npouiecce o0yuenust HCHOIB3YIOTCS CleAyome 00pa3oBaTeIbHbIE TEXHOIOTHH:

BBonHasi JieKnMA — €T MEpPBOE LEJIOCTHOE IPEACTABIECHUE O AMCLMINIMHE U OPUEHTUDPYET
CTyJEHTa B CUCTEME HM3y4eHHUs NaHHOW TUCHUIUIMHBI. CTYAEHTHl 3HAKOMATCS C Ha3HAUYEHUEM M
3aJauaMy Kypca, €ro poJibl0 U MECTOM B CUCTEME YUEOHBIX TUCHMIUIMH U B CUCTEME MOATOTOBKHU B
nenoM. Jlaercs kpatkuili 0630p Kypca, UCTOpUs Pa3BUTHS HAyKU U MPAKTUKHU, TOCTHXKEHUS B ITON
cdepe, UMEHA W3BECTHBIX YUEHBIX, M3J1araroTcs MEepPCIEeKTUBHBIE HalpaBieHUs HcciaenoBaHuil. Ha
ATOH JIEKIIMU BBICKA3bIBAIOTCS METOJIMYECKHE U OpraHU3allMOHHbIE 0COOEHHOCTH PabOThl B paMKax
JTAHHOW TMCUUIUIMHBI, a TAK)KE JA€TCS aHAJIU3 PEKOMEHyeMOl yueOHO-METOANYECKON TUTEPaTypHl.

AxaneMuyeckasi JeKIUs C 3JeMeHTaMH JIeKIHH-0eceabl — IOCICA0BATCIBbHOC HM3JIOKCHUE
MaTcpHralia, OCyHmI€CTBIACMOC TPCUMYIICCTBCHHO B BHUJAC MOHOJIOTA IIPCIIOAaBaTCIIA. OJIEMEHTBI
HGKHHH'6€C€}IBI 00ecrneynBalOT KOHTAKT mnmpenoaaBaTeisd € ayngopI/Ieﬁ, YTO ITO3BOJIACT ITPUBJICKATH
BHUMAaHHC CTYACHTOB K HanOoJIee BaXKHBIM TEMaM JAUCHHUIIIINHBI, aKTUBHO BOBJICKATh UX B y‘-Ie6HBII71
mponecc, KOHTPOJIUPOBATE TEMIT U3JIOKCHUSA yqe6H0r0 Marcpurajia B 3aBUCUMOCTH OT YPOBHSA €TO
BOCIIpUATHUA.



HpaKTH‘leCKOC 3aHATHEC — 3aHATHUC, ITOCBANICHHOC OCBOCHUIO KOHKPETHBIX YMGHI/Iﬁ 1 HaBBIKOB I10
3aKPCIJICHUIO IMOJIYYCHHBIX Ha JICKIIUU 3HAHHH.

KoncyabTaumm — BujJ y4yeOHBIX 3aHATUH, SBISIOMMKCSI OIHOH U3 (QOpM KOHTPOJIS
CaMOCTOSTENIbHON paboTHI CTyIeHTOB. Ha KOHCYNIbTaIMsIX 110 MPOCch0e CTYJCHTOB pacCMaTPUBAIOTCS
HauboJee CI0KHBIE MOMEHTHI IIPY OCBOSHUU MaTepHualla JUCIUILTUHBL, IPEroaaBaTesb OTBEYaeT Ha
BOIIPOCHI CTYJICHTOB, KOTOPBIE BOSHUKAIOT Y HUX B MPOIIECCE CAMOCTOSITEIHbHON paboTHI.

B mpomecce 00ydeHHsT HCIONB3YIOTCS CIEAYIOIIUE TEXHOJIOTUH 3JIEKTPOHHOTO OOy4YeHHS U
JUCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUU:
— DJeKkTpoHHbIH y4eOHbI Kypc «KoHIenuuu coBpeMEeHHOro ecrecTBo3HaHus» B LMS
DaekTponHblii yausepcuter Moodle SIpI'Y, B koTopom:
" [IpeACTABJICHBI 3aJaHUs JJISI CaMOCTOATENBbHON padoThl O0Oy4YarOMIMXCS MO TeMaM
JUCLUIUIMHBI,
" OCYHIECTBISICTCS NPOBEACHUE OTIENBHBIX MEPONPHUATHH TEKYIIEro KOHTPOJIS
yCIIEBa€MOCTH CTYIEHTOB;
"  [IpeACTaBJICHBI TEKCTHI JIEKIUH 110 OTACIBHBIM TeMaM JHCIUTUIHHEL,
" [pejACTaBJIECHBI IPaBHJIa IPOXOXKICHUS IPOMEXKYTOYHOM aTTeCTalluy O JTUCLUIUINHE;
" T[IPEACTABJICH CIMCOK Y4YeOHOH JHTEpaTyphl, PEKOMEHAYEeMOH Uil OCBOCHUS
JVICIIATUTAHEI,
* qpexacTaBieHa MHpopMmanus o0 GopMe M BPEMEHHU IPOBEACHUS KOHCYIbTALUH MO
JTUCHIUTUIMHE B PE)KUME OHJIANH;
" [OCpeACTBOM (OpyMa OCYIIECTBISAETCS CHHXPOHHOE U (WJIM) AaCHHXPOHHOE
B3aUMOJICHCTBHE MEXIy OOYyYaroIlMMCA U IPENoJaBaTelieM B paMKax H3yueHUs
JUCLUTUIMHBL.

6. IlepeyeHb JIMIEH3HOHHOT0 W (WJIM) CBOOOJHO PACHPOCTPAHIEMOr0 IMPOrPaAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHH 00pa30BaTeIbHOr0 mpolecca 0
AUCHUILINHE

B mporiecce ocymiecTBieHus 00pa30BaTeIbHOrO Mpolecca Mo AUCHHUTIINHE UCTOIB3YIOTCS:

— Uit pOpMUPOBAHUS MATEPUAIOB JUIS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOBEICHUS
MIPOMEKYTOUYHOM aTTeCTalu, g GOPMUPOBAHUS METOAMUECKUX MATEPUAIIOB TIO
JUCIUILIHHE:

= nporpammsl Microsoft Office;

* p3HaTelbcKkas cucrtema Latex;

= Adobe Acrobat Reader;

— Ui IPOBEJCHUS 3aHATH 1O UCHIUTUIHHE:

= Microsoft Windows (B coctaBe Microsoft Imagine Premium Electronic Software
Delivery). JTorosop 1506/KMP ot 22.08.2018;

= Network 15 Mathematica 11 Increment Standard Bundled List Price with Service.
Cyb6nunenznonnsiii Kontpakt Ne76 ot 23/12/2017; akt NeGE00490 ot 25/12/2017,

= Network 15 Mathematica 11 Upgrade L3549-7407. CyOnunen3uonnsiii KonTpakt
Ne76 or 23/12/2017; akt NeGE00490 ot 25/12/2017.

7. TlepeyeHb cOBpeMeHHBbIX MNpodecCHOHATBHBIX 0a3 [JaHHBIX M HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX IPH OCYLIECTBJIEHUH 00pa30BaTeIbLHOIO Ipolecca Mo
AUCHHILINHE (PHU He00X0AMMOCTH)

B mporecce ocymiecTBieHus: 00pa30BaTeIbHOrO Mpolecca Mo AUCHUIIIIMHE UCIOIB3YIOTCS:
ABTomaTtuzupoBaHHas 6uOnnoTeuHo-uHpopmannonsas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOIi M IONIOJTHUTEILHOMN y4e0HOIi JIUTepaTypbl, pecypcoB HH(POPMALHOHHO-
TeJ1eKOMMYHUKAUHOHHOM ceTH « AHTepHeT», HeOOXOAUMBIX /JIsi OCBOCHHS JMCIHILIHHBI

a) OCHOBHAS JIUTEpaTypa

1. Mocrosckoi A.Il. Hucnenusie MeToasl U cucreMa Mathematica: Yue0. mocobdue. —
Mypmanck: 2009. — 249 c.

2. Camapckuit A.A., MuxaiinoB A.Il. Marematuueckoe monenupoBanue: Maen. Metossl.
[Tpumepsr. — M.: @usmaraut, 2002. — 320 c.

3. TuxonoB A.H., Camapckuii A.A. YpaBHeHUs1 MaTeMaTH4YeCKON (Hu3ukn: Yuebd. mocooue. — 6-¢
u3 ., uctp. u gon. — M.: U3n-so MI'Y, 1999. — 799 c.

0) 1OMOJIHUTEIbHAS JIUTEepaTypa

1. T'naskos /J.B. ITakeTsl npuKiIagHbIX MaTEMaTUUECKUX IporpamMMm. Meronnyeckue ykazaHusl.
Spocin. roc. yu-t um. ILI'. lemuaoBa. — Apocnasis: SApl'Y, 2009.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090232.pdf.

2. Komnoxonbuukoa A.W. Crnenpaznens nHbopMaTHKuU: BBeaeHHEe B MatLab [ DnexkTpoHHBIi
pecypc]: yaeonoe nmocodue / A.W. KonokonpaukoBa, A.I'. Kupenbepr, M.: bepnun, {upexr-
Menmna, 2014, 73 c.
http://biblioclub.ru/index.php?page=book&id=275268

9. MartepuajbHO-TeXHH4YeCcKasi 0a3a, He0OX0AUMAs Ui OCYILIeCTBJIEHHSI 00pPa30BaTEJILHOIO
npoiecca no JUCHUIINHE

MarepuanbHO-TexHHUYECKas 0a3a, He0OXOMMast JIJIsl OCYIIECTBICHUST 00pa30BaTeILHOTO IpoIiecca
110 JTUCHUIIJIMHE BKJIIFOYACT B CBOH cocTaB CIICIIUAJIbHBIC ITIOMCIICHUSA
— y4eOHbIe ayJIUTOPUH JUIS IPOBEICHUS 3aHITHUHN JICKIIMOHHOTO THUIIA,
— y4eOHbIE ayIUTOPUH IS IPOBEICHUS JIAOOPATOPHBIX padoT;
- yqe6HLIe AyAUTOPUHN IJIA MIPOBCACHUA T'PYIIIOBLIX U HHAUBHUAYAJIbHBIX KOHCYHI)TaHI/If/'I;
- yqe6HLIe AyAUTOPUHN [JIA IPOBCACHUA TCKYIICIO KOHTPOJIA U HpOMe)KYTOLIHOI\/'I aTTeCTalluu,
— TNOMCHICHUSA TJIA XPAHCHUA U HpO(l)I/IJ'IaKTI/ILIeCKOFO O6CJIy}KI/IBaHI/I$I TEXHUYCCKHUX CPCIACTB
00yJeHwusl.

[TomeneHus UIsi CaMOCTOSITENIbHOM pabOThl 00Yy4arOIIMXCsl OCHALIEHBI KOMITBIOTEPHOM TEXHUKOH C
BO3MOXHOCTBIO TMOAKIIOYEHHS K ceTH «VHTepHeT» M obecrneueHueM JOCTyNa B 3JIEKTPOHHYIO
nH(pOPMaAIMOHHO-00Pa30BaATENHHYIO CPEly OpraHU3aINH.

Umncao mocaJiouHbIX MECT B JICKIMOHHOW ayAMTOPUHU OOJbIIE JIMOO PaBHO CHHUCOYHOMY COCTaBY
MOTOKA, a B AyUTOPUU IS MPAKTUUECKUX 3aHATUN (CEMUHAPOB) — CIIMCOYHOMY COCTaBY TPYIIIBI
o0ydJaronuxcs.

ABTOD:
JOTIEHT Kadeapsl MaTEMaTHIECKOTO
MonenupoBanus, k.¢p.-Mm.H.  A.B. Cekarkas


http://www.lib.uniyar.ac.ru/edocs/iuni/20090232.pdf
http://biblioclub.ru/index.php?page=book&id=275268

IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«ITakeTbl MaTeMaTH4YeCKUX NPOrPaMM H MaTeMaTH4YeCKoe MOJeJTHPOBAHHE»

MoH/1 OLIEHOYHBIX CPEJACTB
AJIs IPOBe/IeHUs TeKylleil U MPOMeKYTOYHOI aTTecTalliu CTY/AeHTOB
1O JUCHUIINHE

1. TunoBbie KOHTPOJIbHBIE 32JaHUSI HJIU HHbIE MaTepPUAJIbI,
Heo0XO0UMBbIe /IJIsl OLIEHKH 3HAHUI, YMeHHM i, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH,
XapaKTePU3yHIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI

1.1 KoHTpoJbHBIE 32JaHUS U HHbIE MATEePHUAJIbI,
HCIoJIb3yeMble B Mpouecce TEKyIei aTTecTannu

JlaGopaTopHas padora Nel

1. CuMBoOJIbHBIE BLIYHCICHUSA
a. YmpocTurte BeIpaKCHHE:!
a3p l4q 1p—3 2

. :
a~*-b=*  (a-b)~1’

. m—2 8+4(1-m)+m? 1
m(m—2)+4 8+m3 2+m’
. 3ntio (n—4)2( n+21 n+3 )
n+4 n+6 16—-8n+n2 16-n"2/’
atz
. 2 _4a+4
6a \ 2a \ 1 a-2 .

a3-8" a2+2a+4 ' 2-a

b. Jlokaxkure TOXKIECTBO:
= 242=4
»  (a®?+b?)(x%+y?) = (ax + by)? + (ay — bx)?;
»  8a3®+ 12a?b + 12a?c + 6ab? + 12abc + 6ac? + b3 + 3b%c + 3 =
=2a+b+0)3

. (Z—z + bz) (c®b? +y?) = (c* + by)? + (gy - b2c3)2.

c. Pasmoxure Ha MHOXXHTENN:
. xt—1;
= x3—3x%y —4xy + 12y%
» x* 4 4x2-1

2. WnrerpupoBanue u quddepeHnupoBanue pyHKuuii, npeaeanbl
o _ X
a. Haiiaure unrerpan GpyHkuuu y = Z_Dz 1) HA OTpeske [3,4].
X

b. Haiinute HeonpeaeneHHbI HHTErpal GYHKIMN Y = DD



x%-1

x2+1

c. Haiiaure npousBoaHyIo QyHKINU Y = iln ( ) . YIIPOCTUTE MOJIy4EHHOE
BBIpKEHUE.
d. Haiigure naryio npousBoaHyro GyHKImHu Yy = 2 cos(2x) — 2 sin(x).

Haitnure npenen pynkmun y = 2 /x In (i—:;) pu x — o,

3. PemeHue ypaBHeHMii

a. Pemmure cnenyromiee ypaBHEHUE OTHOCUTEBHO IIEPEMEHHON X: X = e.

b. Pemure cieayromniee ypaBHEHHE OTHOCUTEIBHO IEPEMEHHON X; OTHOCHTEIILHO
NIEPEMEHHOH a; nepeMeHHoM t. B mocieqHem ciyyae oObsICHUTE MOTYYEHHBIH
pesynbrar: xt? = %

C. Pemwre cnenyroiiee ypaBHEHHE OTHOCUTEIBHO IEPEMEHHOM t; OTHOCUTEIBHO
HepeMEHHON X: +/sin(x)t? = 4.

d. Pemmre ypaBHenue ax? + bx + ¢ = 0 B 00wmeM; pemure s KaKMX-HUOY b
KOHKPETHBIX KOA((UIIEHTOB.

4. Cymma psi0oB u pasioxenue B psig Teilnopa
a. Haiinure cymmy psina:
- Z%o=1 nzxn;
1
n Z%‘;l In (E) ;
n
11
e (75

n n+1
b. Beruucnute psaa Teitnopa s cineayomux GyHKITHN:
X
hK1+x)'x0-_ 4
» x sin(2x), x, = 10;
. sin(x)exz,xo =17.

5. 3agaum
a. Bpruucnure mnomans GUrypsl orpaHMuYE€HHON JTaHHBIMU JIMHUSMU:
y=x%2+43x,y =2+ 4x.
b. Haiinute 06bem V Te, moaydeHHBIX BpaIlleHHEM 3aIaHHBIX (UTYp BOKpYT ocu Ox
y = x? + 2X ¥ OrpaHUYEHHYIO TIPAMBIME Y = 4 — x, x = 0.

JlaGopaTopHas padora Ne2

[Mocrpoiite rpaduku dyukmii f(x), g(x), f(g(x)) na oqHom ueprexe. YcraHoBute Gopmat
oceil «IepeceueHne B Havaie KOOPIHHATY, OJAMHAKOBBII MacIiTab 1mo ocu adCIUCC U OCH
opauHar, 1ob6aBbTe ceTkKy. ChenaiitTe nepBblil rpaguK MyHKTUPHBIM, BTOPOH — KMPHBIM, a
TPETUil — 3€JICHOro L[BETA.

Bapuant 3amanue
1. gx) =cosx,f(x) =Inx
1
2. g(x) =;,f(x) = acosx




3. glx) = T _Zl_xxz,f(x) =asinx
4. g(x)=sinx,f(x)=atanx
3. g(x) = x(1—x%),f(x) =Vx
6. g(x) =sinx, f(x) = asinx
7. g(x) = cosx, f(x) = 8052
8. g(x) = 4x —x? — 4, f(x) = x%e*
1
9. g(x)=—ln<1t§),f(x)=ex
_ 2
10 900 = en f) = 2

2. Tlocrpoiite rpaduku dyukuuii f(x), g(x), f(x) + g(x) Ha omHOM YepTeke. YCTaHOBUTE
dopmar ocell «epecedyeHue B Hauyajae KOOpAUHAT», OAMHAKOBBIA MaciITal 1o ocu adciuce u
OCH OpJMHAT, 00aBbTe ceTKy. CrenanTe mepBblid TpaQuK MyHKTHPHBIM, BTOPOH — KHUPHBIM, a
TPETUM — 3€JICHOTO L[BETA.

3. Toctpoiite rpadukn GpyHKIMNA. 3aNUIIUTE ypaBHEHUS KacaTeIbHONU M HOPMAIIU K KaXJ10M
KPUBOH B YKa3aHHBIX TOYKAX M N300pa3uTe UX Ha rpa)uke BMECTE C UCXOAHON (PYHKITUEH.
HobeiiTecs Ha rpaduke YETKOro rpauuecKoro npeacTaBIeHus.

Bapuant 3aganue
1. y(x) = x3sinx B TO‘{KC%T
x*+1
2. y(x) = ——; B TOUKe -2
3. y(x) = In(x? — 4x + 4) B Touke 3
__sin?(5x)
4. y(x) = ez P TOUKE 0,5
5. y(x) = atani B Touke 1
1
6. y(x) = [ B TOUKe 3
7. y(x) = (x? + 4x — 3) B Touke 1
8. y(x) = Yx2 B rouke 0
Q. y(x) = In(x + cos x) B Touke 0
10. y(x) = 1+)lcnx B Touke 1

4. 3anaiiTe TUCKPETHBIN apryMeHT X C HayaJbHbIM 3HaueHHeM -10, koHeuHbIM 3HaueHueM 10 u
marom 0,1; 3amaiite pyakuuu y(x) U MOCTPONTE TOUCUHBIH rpaduK KPUBOI, eCITr
a. y =sinx;

10



b. y =In(x + cosx).
5. TocrpoiiTe rpaduk KpUBOH, 3alaHHON TapaMETPUUYECKH, ECIIH:
a. x(t) =sint, y(t) = cost;
b. x(t) =sint, y(t) =sintcost;
c. x(t) =sint, y(t) = sin?tcost.
6. Ilocrpoiite rpaduk GyHKIMU B HOISIPHON CUCTEME KOOPIMHAT:
a fi(v) =3;
b. folw) = %}
c. f3(0) = sins?@;
i. TToctpoiiTe B Tex ke KOOPAUHATHBIX ocax g(w) = 25"V, y rpaduk coxKHO#
byHKInn.

d. f2(¢) =1+ cos3¢p+ sin?3ep.
JlabGoparopHnasi padora Ne3

1. Tloctpoiite rpaduk GhyHKIUN

Bapuanrt 3aganue

zZ=xy

z=x%—y?

zZ=4/1—x2—y?

z = x%+y?

Y

z = xy?

z = [x2y?

z = cos(x) y?

© O IN o 0k w N

Z = CcosXx siny

z = sin (w/xz + yz)

2. TloctpoiiTe cnemyronue rpaduku (¢ TeM ke popMaTHpoBaHUEM)

F(x,y) = x* +y* floy) =x*—y?

[EEN
©

) '
SR

11



fx,y)=1 flx,y) =xy

fry)=x—y

Kapra ypoBHeii
CozpaiiTe kapTy TUHUI ypOBHﬂ JUTsl YHKIIMU:

a flx,y) =

b. X,
f( y) x2+y2+1
C. PHI[OM HOCTpOI/ITC l"pa(bI/IKI/I COOTBCTCTBYIOIIIUX HOBerHOCTeﬁ.

x2+y2+1

ITapameTpuYecKue MOCTPOCHHUS B IPOCTPAHCTBE
a. IloctpoliTe B mIpOCTPAHCTBE MAPAMETPUUECKH 3aJaHHYIO MPSIMYIO.
b. TlocrpoiiTe B mpocTpaHCTBE MapaMEeTPUIECKH 33IaHHYIO OKPYKHOCTb.
C. IlocTpoiiTe B MpOCTpaHCTBE MAPAMETPUUECKHN 3aJaHHYIO IUJINHIPUYECKYIO
MOBEPXHOCTb.

IToBepxHOCTH BpaleHUs
a. IloctpoiiTe mapameTpudecKku 3aJaHHbIN TOp (TpaduK MOBEPXHOCTH):

= (R + r cos Wj) Cos q;
Yij = (R + 7 cos Wj) sin g;
zij = rsinw;

12



b. Tlocrpoiite cienyroriye MOBEPXHOCTH BPAIICHHUS:
I. [[uaMHAPHUYECKYIO IOBEPXHOCTD.
ii. KoHnueckyro moBepXHOCTb.

iii. Cdepy.

JlabGoparopHnasi padora Ne4
1. Marpuubt

a. 3anaiiTe MpoOM3BOJBHYIO KBaApaTHYIO MaTpuily A pasmepa He menee 3x3. Haiinure
e ornpenenuTens (ecau ONnpeaeauTellb MAaTPULIBI paBEeH HYJII0, H3MEHUTE 3HAUCHUS
3JIEMEHTOB MaTPUIIbl), TPAHCIIOHUPOBAHHYIO U OOPaTHYIO MaTpPHUILY.

b. 3anmaiite marpuity B Toro ke pasmepa, uro u A. Haiiinte cymmy, pa3HOCTb MaTpHIL,
npousBenenus AB u BA.

c. Ilpukneiite maTpuity B k marpure A:

I. cmpaBa;
ii. cHusy.

d. 3amaiite matpuity C pazmepa 2x2 Tak, 9T00bI €€ 3JICMEHTAMH SIBJISUTUCH
NepeMEHHbIE, 3HAUYEHUSI KOTOPBIX HE ONpeieNieHbl. BhrancanTe CHMBOIBHO
OTIPEJIETTUTENH 3TON MAaTPHIILI U TPAHCIIOHUPOBAHHYIO MaTpuily. Cenaite To ke ¢
MaTtpuiamu pazmepa 3x3 u 4x4.

e. Ortkpoiite nokymenT «Mathematica» ¢ umeHem «Matry. J{st 3aqaHHON B HEM
MaTpulibl M HaiinuTe:

I. KomuuecTBO CTPOK M CTOJIOIIOB MAaTPHIIbI, 00IICEe KOJIUYECTBO IIIEMEHTOB
MaTpHUIIbI;
ii. MakcuMalibHBIN 3JIEMEHT MaTPHIIbI.

2. Bekropa
JIJ1st CIeIyIOIUX BEKTOPOB:

Bapuanr | Bekrtop a BexTop b Bekrop C dopmyia
1 (1,-1,2) (1,0,1) (1,0,1) s=4bxc—bxcxa
2 (2,5,7) (1,2,4) (4,10,-1) s = 2a — 3bxc
3 (=2,4,11) (3,8,4) (4,4,—1) s = cxa — bxc
4 1,-1,2) (1,0, 1) (1,4, 6) s = 2bxa + bx3c
5 (1,1,1) 0,1,1) (1,2,4) s = 2bxa — bx3c
6 (2,5,7) (1,2,4) (2,5,7) s=4bxc—bxcxa
7 (8,1,3) (16,2,6) (0,1,2) s =cxa— bxc
8 (2,0,0) (0,2,0) (2,5,7) s =cxa — bxc
9 (4,—10,4) (10,5,7) (1,-1,2) s = 2a — 3bxc
10 (—13,6,0) (-5,6,2) (-7,9,-1) s =4b xc — bxcxa

a. HaiiTu cymMy BEKTOPOB, CKAISIPHOE POU3BE/IEHUE BEKTOPOB, YTOIl MEX/Ty BEKTOPaMH &
ub.

b. Onpenennts, ABNSAIOTCS I BEKTOPA @ U b OPTOTOHANBHEIMH (B3aHMHO
HEePIEH UK YIAPHBIMI ).

¢. Haiinute koop/mHaTE BeKTOPa /1S HOPMYIIBI, IPUBEAEHHON B TaOJIHLE.

d. Ompenenuts, sBisioTcs Jiu Bektopa (@, b, €) KOMILUIAHAPHBIMH.




3. /JleseHue oTpe3ka B IaHHOM COOTHOIIEHUH

Bapuant

3ananue

Hanbl Touku M4(1,1) u M,(7,4). Ha onipenensieMmoii UMM NPsIMON HAWTH TOUKY
M, xoTopas B 1Ba pa3a Gike k My, yeM k M, u HaxoauTcs Mmexay Toukamu My u
M,. Cnenaiite 4epTex.

Hanbl Touku M4 (—8,10) u M,(—4, 2). Ha onpeaensiemMoit My npsAMOil HallTH
TOYKY M, KOTOpas HaXOAUTCS IOcepeuHe Mexay Toukamu My, u M,. Cnenaiite
YEepTEXK.

Hanbl Touku M4 (=9, 3) u M, (3, 6). Ha onpenensieMoit UM MpsIMON HAWTH TOYKY
M, koTopas B JBa pasa ommwke k My, uem k M , ¥ HAXOIUTCS MKy TOUKamu M u
M,. Caenaiite 4epTex.

Hanbl Touku M4 (3, —6) u M,(11, 6). Ha onpexnensieMoit UMy psiMOii HaTH
TOUKy M, KOTOpas B TpH pa3za Oimxke k My, uem k M, i HaxoquTcs Mexy
toukamu M; u M,. Cnenaite yepTex.

Hanbt Touku M4 (1,1) u M, (8, 6). Ha onipenensiemoii uMu psiMOi HAWTH TOUKY
M, xoTopas B msiTh pa3 Omwke Kk My, yem k M, u Haxomurest Mexay Toukamu M, u
M,. Cnenaiite uepTex.

Hanbl Touku M4 (5, —3) u M, (12, 2). Ha onpexnensieMoii UMu psIMO HaTH
TOUKy M, KOTOpas B 4eThIpe pasa Gumke Kk My, uem k M, 1 HaxoauTcss MexLy
toukamMu M; u M,. Cuenaiite yepTex.

Hanb Touku M4 (2,4) u M, (7, 3). Ha onpenensiemoii uMH NpsIMON HAWTH TOUKY
M, kotopas B Tpu pasa Ommxke Kk My, yvem k M, u Haxomurest Mmexay Toukamu My u
M,. Cnenaiite yepTex.

Hanbl Touku M4 (4, 8) u M, (7, 2). Ha onpenenseMoii UMH PSIMON HAWTH TOUKY
M, KoTOpast HAXOAUTCS TMOCepeInHe MeXay ToukamMu My u M,. Cnenaiite 4yepTex.

Hanb Toukn M4 (14, —2) u M, (14, 7). Ha onpenensieMoit UMu IpsSIMOiA HATH
TOuKy M, KoTOpas B msiTh pa3 ommwke k M, wem k M, u Haxomurest mexay
toukaMu M; u M,. Caenaiite yepTex.

10.

Hanb Toukn M4 (=9, 3) u M,(3, 6). Ha onpenenseMoii iMu npsiMOi HAWTH TOUKY
M, kotopas B 1isaTh pa3 6mmke kK M, uem k M, u Haxomurcst Mexay Toukamu M
u M,. Cnenaiite yepTex.

4. CooTHOIIEHHUS] B TPEYroJibHUKeE
Tpeyronbsauk ABC 3aman ceonmu Beprmaamu. Haiitu:

a. BenuuuHb yrios A, B, C;
b. koopaMHATBI TOUKH MEpeCceUEHUS MEHAH U PACCTOSHHE OT HeE 10 BEPUIUHBI A;
C. mromans Tpeyronsauka ABC.
Bapuant A B C

1. (1,1,1) (2,2,2) (4,3,5)

2. (—13,6,0) (-5,6,2) (=7,9,-1)

3. (-8,6,—3) (2,8,2) (-1,10,2)

4 (-2,4,-1) (9,4,-1) (14,9, 2)
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5. (3,4,5) (3,10,0) (14,11,1)
6. (1,2,3) 9,2,2) (6,—4,2)
7. (0,—2,1) (15,4,5) (17,2,3)
8. (=2,—-4,1) (—6,3,2) (-11,3,3)
9. (10,-5,2) (19, -5, -3) (18,4,-1)
10. (=2,2,0) (3,4,2) (6,9,2)

5. Ilapannenenumnen
Jan mapamnenenunex ABCDA,B,C,D;, A(0,0,0), B(1,—1,0), €(0,1,1),A,(4,2,0).
a. Bpruuciute 006EM (CMEIaHHOE MTPOU3BEICHNE BEKTOPOB).
b. Beruuciuts miomans ceueHust ACCyA; (BEKTOpHOE MPOU3BEICHHE).
C. Boruncnuth nnunbel quaronanei BD, BD; (ClioXeHUE U BBIYUTAHUE BEKTOPOB).

JlabopaTopnasi paGora NeS

1. PeuieHue HepaBeHCTB
a. Pemure cnenyroiye HepaBeHCTBA OTHOCUTENIBHO TiepeMeHHO0M X. OOBbICHHUTE
MOJTy4YCHHBIC PE3YNIbTaThl. J[1s1 00BSICHEHUS IOCTPOITE TPAPHUKH K KOKIOMY
HEPaBEHCTBY:

x24+6x—9<0 x246x—9>0
X>+6x+9<0 x246x+9>0 x2+6x+10>0

2. Pemenue cucteMbl HEPABEHCTB
Pemmre cnenyromniye cucteMbl HEPaBEHCTB:

3-2>1, . {2(3y—1)—4(2y+3) <10,
a. . y-3 y+4

22 +2<7; - — 5 <0

3
2x+3 x+1 2x+1
{ 1-— 3 >2—T, d. 5 <2
5(x—4)—8>6(2x—1)—2; §—22x;
y_+1_y_+1<y_+1’ 22—1+Es32+1'

e. _34- 6 3_3 f 2_34- 2

yT+_'y<2y—yT; T+2(Z—1)SZ+5.

3. PemmTe cieaymomue cCHCTEMBbI JJHHEHHBIX YPaBHEHUI:

Ll (x+y+z=-1, x+y+z=-1, x+y+2z=-1,
{2x+y+22=—2, {2x+y+22=—2, {2x—y+22=—4,
dx +y+ 4z = 4. dx+y+4z = —4. dx+y+4z=—-2.
2. x—y+2z=35, 2x + 2y + 4z =4, 2x+ 2y +4z =28,
{2x+y+z=6, {2x+y+z:6, {2x+y+z=6,
x+y+2z=4. dx+y+ 2z = 4. x+y+4z=4.
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3. 2x—y—z=2, 2x—y—z=2, 2x —2y—2z =1,
{3x+y—z=0, 3x+y—z=0, {3x+y—z=0,
—4x—-3y+z=1 —4x—-2y+z=1 —4x—-4y+z =1

4. 2x+y—z=5, 2x+y—2z=0, 2x+y—z=0,
{ 3y +4z = —6, 13y + 4z = —6, { 3y +4z = —6,
4x + 2y — 2z = 1. x+z=1. 4x + 2y —2z=0.

5 | (3x+2y+z=5, x+y+z=35, X+y+2z=2,
{x+y—z=0, {x+3y+3z=4, {2x—y—z=2,
4x —y+ 5z =3. x+5y+5z=17. 3x —y =4

6. x+y+z=-1, 2x+2y+z=4, 2x+y—z=0,
{2x+y+22=—2, 2x+y+z=6, 3y +4z = —6,
dx +y+4z = 4. x+y+2z=4. 4x +2y —2z=0.

a. ¢ nomomnsio Gpyukuuu «LinearSolve(M,y)», IpecTaBUB CUCTEMY B MATPUYHOM
Buzae: AX = B (naiinure BexTop X);

b. ¢ nmomouipo Gpynkuuu «RowReduce» npoucxomur o merony ['aycca;
C. ¢ noMmomsio GpyHKIHHU «Solvey,
d. ¢ nomomrsio MmeTona Kpamepa;
€. 0O0BACHHUTE NOJYYECHHBIE PE3YIbTATHI.

4. PemeHue 3a1a4: COCTaBJIeHHe CHCTeM ypaBHeHuli. Pemienne u nzodpaxenune

rpapuyecku
Bapuanr 3aganue
1. [IpousBenenue AByX uncen paBHO 77, a X pa3HOCTh paBHa 4. Haiitu 3Tu uncia.

Bricora TpallCllu paBHaA 8 CM, CPCOHSA JIMHUSA €€ paBHA 9 cM. Hatitu ocHOBaHUS
Tparneuuu, €CJIM OHa paBHOBECIIMKA IPAMOYT'OJIBHUKY CO CTOPOHAMHU, PAaBHBIMHA
OCHOBAHUAM TpallCIHUU.

bacceiin nanonHsieTcs uepes nBa kpana. Hamonnenue 6acceliHa TOJIbKO Uyepe3
NepBBINA KpaH AJUTCS HA 22 MUH J0JIbllIe, YeM HAIlOJHEHHE 3TOro OacceiiHa
TOJIBKO 4Yepe3 BTopoi kpaH. Oba kpaHa, I1eCTBYS OJHOBPEMEHHO, HAMTOIHSIOT
OacceiiH 3a 0IMH Yac. 3a CKOJIbKO BPEMEHH KaX bl U3 KPAHOB MOKET HATIOJIHUTh
Oaccelin?

B nByX KOHIEHTPUYECKUX OKPYXKHOCTSX, paANyChl KOTOPBIX paBHBI 25 cM U 17
cM, TpeOyeTcsl TPOBECTH XOPy TaK, YTOOBI 4acTh €€, JiexKallas BO BHYTpEeHHEH
OKPYXXHOCTH, cocTaBisiia 2/5 Bceit xopabl. OnpenenuTh JTHHY XOP/Ibl |
paccTosiHue OT Hee JI0 LIEHTpa.

ITn01maas NPAMOYTOILHOTO TPEYroIbHUKA paBHa 6 M2, HaliT CTOPOHBI 5TOr0
TPEYTONBHUKA, €CIIM U3BECTHO, UTO NPAMOYTONBHBIH Mapaienenumnes,
U3MEPEHHIMHU KOTOPOTO CIIy’KaT CTOPOHbI JAHHOTO TPEYrobHUKA, HIMEET 00BEM,
paBHbIit 60 M3,

PasHocTh 1BYX CTOpOH mapasuiesiorpaMma paBHa 3 ¢M, MEHbIIAs JUaroHajlb
napajuieiorpaMma paBHa O0JbIIeii ero CTOpoHe ¥ Ha 2 CM MEHbBIIIEe OOJbIIeiH
nuaroHanu. HailTy CTOpOHBI M JuaroHadu napauiesorpamma.
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JlaGopaTopHas paGora Ne6

1. OcBouth npumMeHeHue Bcex (PyHKIMHA, TpeaHa3HAYSHHBIX AT pelieHus TuddepeHInaaIbHbIX
YPaBHEHUH U X CUCTEM Pa3JIMYHBIX THIIOB.

2. Pemmrts crnepyromue 0ObIKHOBEHHbIE TU(GepeHIINaTbHbIC YPABHEHHS UM UX CUCTEMBI
(cHauana caenaTh MONBITKY CHMBOJIBHOTO PELICHUS: €CIIU 3TO HE yIAaeTCsl, TO PEIIUTh YHCICHHO
U TIOCTPOUTH TPa(UK):

r_ 1
a y =35

b. y'+2xy —y=2(x*+1)sinx, y(0,5) =-0,5 cos0,5, y'(0,5) =1;

c. ¥y'+4y=cos2x, y(0)=0, y(f) =0

d. xyy" —x@Inx-1y? =yy, y1) =1, y(0) =-2;

1
n —_ .
y +y—\/c052x'

f. x(t) =ax—y, y(t) =x—ay, a — nocrosHHas;
g y = —§+y2 Inx, y(1) = -2;

h. y'—4y +3y=¢e>* y(0)=3, y(0)=9;

dx z ’dx

j. x*}y"-2y=0, y(1)-2y'(1) =0, y(2) =4,5.

3. Pemmts cmemanHyto 3aaauy A AuddepeHInanbHOro ypaBHEHUs B YaCTHBIX TPOU3BOAHBIX:

ou 9%u o~ —x .
a. —=—+1-t)e™, u(0,t) =t u(l,t) =te™, u(x,0)=0.
ou 9%u . .
b. = =2——=+xt, u(0,t) =cost, u(2,t) =sint, u(x,0)=1-=.

JlabGopaTopHnas padora Ne/

1. MaremaTH4ecKoe MOJeJTUPOBAHHE

a. Mopeab «XHIIHUK-KepTBa». MccnenoBaTh aHAIMTHUECKU TaHHYIO
MaTeMaTHYECKYIO MOJIEITh: HAUTH COCTOSHHSI PABHOBECHSI CUCTEMBI
TuddepeHIMaIbHbIX YpaBHEHUH, HCCIIE0BAaTh UX HA YCTOMYMBOCTD, TIOCTPOUTH
($ha30BbBIN TOPTPET, CACTIATH BHIBOJBI O TIOBEJACHUH PEIICHUN JaHHOW CHCTEMBI.
Hcnonb3ys ¢pynkimro «StreamPloty, moctpouts (azoBblii mopTper.

b. YpaBHeHue Ko/1e0aHUS CTPYHBI € 3aKPENJIEHHBIME KoHIIaMu. [TocTpouTs
aHuMarmio («Animation») konedaHus CTPYHBI C 3aKPETIIEHHBIMHI KOHIIAMH,
UCTIONB3YS JIJISl HAXOXKIeHUs perreHust metos1 Dypee, a Takke IOCTpOCHHE
Pa3HOCTHOM CXEMBI (IBHOM U HESIBHOM).

C. YpaBHeHHe TeILIONPOBOAHOCTH. HaliTi pemenre ypaBHEeHHS TETUTIONPOBOTHOCTH
npu oMo Merosa Pypre v MOCTPOEHUS pa3HOCTHON CXEMBI (IBHOM U HESIBHON),
MIOCTPOUTH TpadUK PEIICHUST YPaBHEHUS B pa3HbIe MOMEHTHI BpEMEHH.
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d. MoaesnpoBaHue IBHKEHHs OPOIIEHHOTO MO/ YIJIOM K TOPH30HTY TeJia.
[TocTpouTh pa3HOCTHYIO CXeMY ISl CUCTEMBI MU depeHITnaIbHbIX YPaBHECHUH,
OTHCHIBAIOIIUX JBUKCHHUE OPOIICHHOTO TI0]] YIIIOM K TOPH3O0HTY Teja 0e3 U ¢
y4€TOM CONPOTHUBIICHUs Bo3ayxa. [locTpouTs rpaduk pemmeHus s pa3HbIX
3HaueHUH K03 PUIMEHTA COTPOTUBIICHUSI.

e. MoaeanpoBaHue IBUKEHHS TeJI MO AeiicTBUEM CHJIbI TAroTeHus. Haiitu
petienue cucteMsl nuddepeHmanbHpIX ypaBHeHUH. [locTponTs aHUMAIIHIO.

1.2 Cnucok BONPOCOB U (WJIH) 3aaHUil VISl MPOBeIeHUsI IPOMEKYTOYHOM aTTecTallui

3a4éT BRICTABIIICTCS 110 HTOTaM TeKyIueﬁ aTTcCTalu.
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IIpunoxenne Ne2 k paboueil nporpaMme AUCHHUIIIMHBI
«ITakeTbl MaTeMaTH4YeCKUX NPOrPaMM H MaTeMaTH4YeCKoe MOJeJTHPOBAHHE»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JUCIHUIIJINHBI

OcHoBHOW  (OpPMOI  H3TIOKEHUS ydyeOHOro wMarepuana 1o gucuuiuinde «llakeTs
MaTeMaTHYeCKUX MpOorpaMM M MaTeMaTU4YeCKOe MOJAEIMPOBAHUE» SBJSIOTCS JIEKIMH, IPUYEM B
JOCTaTO4YHO OOJBIIOM O0BeMe. DTO CBSI3aHO C TeM, 4To B ocHOBe «llakeTsl mMaremMaTHUeCKUX
oporpaMM M MaTeMaTH4eCKOe MOJIEJIIMPOBAHUE» JIEKHUT OcoObli MaremaTuueckuil ammapat. Ilo
OOJIBIIMHCTBY TEM MPEIyCMOTPEHBI JIa0OpaTopHbIe PadOThl, C MOMOIIBIO BBIIOIHEHUSI KOTOPBIX
IPOMCXOIUT 3aKpeIICHHUE JIEKIIUOHHOTO MaTepraa IyTeM IPUMEHEHUS €ro K KOHKPETHBIM 3a/1auaM
¥ 0TpabOTKa HABBIKOB PAa0OTHI C MATEMATUYECKUM anmaparoM «llakeTsl MaTeMaTH4ecKux mporpamMm
U MaTeMaTU4ecKoe MOAEIUPOBAHUEY.

Jist yCTIenTHOrO OCBOEHUS JUCHUIUIMHBI OYEHb Ba)KHO BBITMOJIHEHUE JOCTATOYHO OOJIBIIOrO
KOJINYECTBA 33aJaHMM, KaK B ayJIUTOPHM, TaK U CaMOCTOSITEIbHO B KaueCTBE JOMAIIHUX 3aJaHHM.
[Tpumepsl pelieHUs 3aAaHUi U3 J1a0OpAaTOpPHBIX pabOT pa30uparoTcsl Ha 3aHATUAX, NpU
HEOO0X0MMOCTH 10 Haubosiee TPYAHBIM TeMaM HPOBOJATCS JONOJHUTEIbHbIE KOHCYJbTAlUH.
OcHOBHasi 1eNb BBITIOJTHEHUST JTa00OpaTOpPHBIX pabOT — TIOMOYh YCBOUTH (yHIaMEHTAJIbHBIC
HOHATHUS, 3aKOHBI M OCHOBBI JAaHHOTO Kypca. J[sl BBIOJHEHMsS BceX J1abOpaTOpHBIX pPaboOT
HEOoOXOJUMO 3HATh W IOHUMAaTh JEKIUOHHBbIM Marepuan. IlosTomy B mpolecce H3yuyeHUs
JUCLUIUIMHBL PEKOMEHAYETCs PEryJsipHOE MOBTOPEHUE MPOMJIEHHOIO JIEKIIMOHHOIO MarepHaa.
Martepuar, 3aKOHCIIEKTUPOBAaHHBIN Ha JIEKIUIX, HEOOXO0IMMO JI0Ma €lle pa3 IpopadaThiBaTh U IpU
HEOOXO/MMOCTH JIONOJHATh HMH(OpMaIMel, IMOJydeHHOM Ha KOHCYIbTALUAX, MPAKTHYECKUX
3aHATHUSIX WIN U3 yUeOHOU JIUTEpaTypBhl.

bosbioe BHMMaHue JODKHO OBITH YJEJICHO BBITOJHEHHUIO JoMallHed paboTsl. B kauecTBe
3alaHuil 11 CaMOCTOSATEIbHONW paboThl JloMa CTYyJIEHTaM IpeajiaratoTcsl 3a/1ayd, aHaJIOIMuYHbIE
pa300paHHBIM Ha JIEKIMAX U MPAKTHMUYECKHX 3aHATUSAX WJIM HEMHOTo OoJsiee CII0XKHBIE, KOTOphIE
ABIIAIOTCS PE3YJIBTATOM OOBEUHEHHSI HECKOJIBKUX 0a30BbIX 3a/ay.

JUis MpOBEpKHM U KOHTPOJS ~ YCBOEHHUS TEOPETHYECKOro MaTepuasa, NPHOOpPEeTeHHBIX
MPAKTUYECKUX HaBBIKOB pabOThl MPOBOJSATCS CEMUHApPCKUE 3aHATUS, KOTOPbIE IIOMOTAIOT
pa3bsACHUTH MaTepHall IO IPONUJEHHON TEME.

B xoHIe cemecTpa U3y4eHUs JUCHUIUIMHBI CTYEHTHI CIAI0OT 3a4€T. 3a4€T BBICTABIISETCS IO
UTOT'aM BBIITOJIHEHHSI BCEX JIAOOPATOPHBIX paboT B TE€UEHUE CeMeCTpa U KpaTKoro codece1oBaHUs 1O
€ro pe3yJbTaTaM.
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