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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Lenpto ocBoeHMs AMCUMIUIMHBI «[lakeThl MareMaTHUECKUX MPOrpaMM M MaTeMaTUYeCKOe
MOJICTTMPOBAHHUE» SIBIISICTCS O3HAKOMJICHHE C OJHUM M3 IAKETOB INPHKJIAJHBIX MAaTEMaTHUYECKHX
nporpaMM M MaTeMaTHYeCKUM MojenupoBaHueM. [Iporpamma cocTtaBieHa ¢ OpHEHTalMend Ha
CHCTeMY BBIYMCINTENBHON MaTemMaTuku «Wolfram Mathematica», HO Ipu U3y4eHUH Kypca MOYKHO
MOJIb30BaThCs M Apyrumu nakeramu («Mapley», «Mathcady, «MatLaby» u npyrue).

2. MecTo TMCHUILIMHBI B CTPYKTYpPe 00pa30oBaTe/ibHOI NporpaMMbl 6akajaBpuara

JlaHHas JUCUMIUIMHA OTHOCHUTCS K 4YacTH 0Opa30BaTeNIbHOM Iporpammsl, (GopMupyemoi
YY4aCTHHKaMU 0Opa30BaTeNbHBIX OTHOIIEHUH. [lJi1 OCBOCHMS TaHHOM JMCUUIUIMHBI HEOOXOIUMBI
3HAHUS U yMEHUs, NPUOOPETEHHbIE B pe3yJbTaTe€ HEKOTOPHIX pa3lesioB M3 MaTeMaTHYeCKOro
aHanmu3a,  aiareOpel, JUCKPETHOH  MareMaTtukd, JOu(p(epeHIUaTbHbIX  YpaBHEHHH U
IIPOrPaMMUPOBAaHUA. 3HAHWE M YMEHUE [PUMEHATb COBPEMEHHBIE IIAKEThl IPUKIATHBIX
MaTeMaTUYECKUX IIPOrpaMM SIBJISIETCS] BaXKHOW COCTABIISAIOIIEH 00IEH KyIbTypbl BBITYCKHUKA. DTH
3HaHUS HEOOXOAMMBI KaK IIPU MPOBEIEHUH TEOPETUUYECKUX UCCIEOBAHUN B Pa3IMYHbIX 00IACTIX
MaTeMaTHKH, TaK ¥ TIPU PEIICHUU MPAKTUYECKHUX 3aad U3 pa3HOOOpa3HBIX MPUKIATHBIX 00JIACTeH,
TaKUX KaK MaTeMaTHuyecKas ’KOHOMMKa, MaTeMaTHdecKas JMHIBUCTHKA, oOpaboTka M mepenaya
JAHHBIX, KpunTorpadus u ap.

3. HnannpyeMHe pe3yabTaThbl 06y‘IEHI/IH 0 JTUCHUIIJIMHE, COOTHECCHHbIC ¢ IVIAHUPYECMbIMHU
pe3yjJbTaTaMi 0CBOCHUA 06p330BaTeJIBHOﬁ NmporpaMmmbl ﬁaKaJIaBpuaTa

[Ipoecc M3y4yeHWs] MUCHMIUIMHBI HampaBlieH Ha (OpPMHUpPOBAHUE CICIYIONIMX 3JICMCHTOB
komneTeHuit B cootBeTcTBU ¢ @I'OC BO, OIT BO u nmpuobpereHus cienyomux 3HaHUH, yMEHUH,
HABBIKOB U (MJIM) OMbITA JIEATEIbHOCTH:

dopmupyemas
KOMIIeTeH LU
(xoa u popmyanpoBKa)

HNHaukaTop N0CTHKEHUS
KOMIIeTeHLIMH
(xox u popmyaMpoBKa)

Ilepeyenn
IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs

IIpodeccnonanbHble KOMIETEHIUH

K-4 H-11K-4.1
Crnioco0OeH ncnonbp30BaTh 3HaeT COBPEMEHHBIE

3HATh:
- BO3MOXHOCTH COBPEMEHHBIX MTaKEeTOB

COBPEMEHHBIE METO/IbI
pa3paboTKH U peaTu3aIuu
KOHKPETHBIX alTOPUTMOB
MaTeMaTHYECKUX MOJIEIIEH
Ha 0a3e SI3bIKOB
MPOTPaMMHUPOBAHUS U
MaKETOB MPUKIATHBIX
MPOTrpaMM MOJACTHUPOBAHHS

METO/TbI Pa3pabOTKH U
peanu3auy aropuTMOB
MaTeMaTUYECKUX MoOJienei
Ha 0a3e SI3bIKOB U IIAKETOB
MIPHUKJIATHBIX POTPaMM
MOJICITUPOBAHUS

MaTeMaTHYECKHUX MPOrpaMM JAJIsl YUCICHHOTO U
CHUMBOJIBHOTO pellleHus] HanboJee
pacrpocTpaHeHHBIX 3ajay;

- uHTEpQEeic 1 OCHOBHbIE (YHKLIUHU OJHOTO U3
MaKETOB MaTeMaTUYECKUX IPOrPaMM.

Ymersn:

- NI0JIb30BATHCS TAKETAMU MaTEMaTHYECKUX
MPOTrpaMM JUIsl PeLIeHUs] CTAaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aJda4,

- IIOJIb30BaTbCA BCTPOCHHBIM SA3BIKOM
MIPOrpaMMHUPOBAHHS TIAKETa JUISI COCTaBIICHUS
GYHKIUH, pacIupsIFOIUX BO3MOXKHOCTH
CTaHJAPTHOTO MAKETa;

- TIOJIb30BATHCSI CPEACTBAMH IPadUIECKOr0
NPEeACTaBICHUS JaHHBIX.

N-MK-4.2

YMeTh:




Ywmeer pazpabateiBaTh U
pealn30BbIBATh AJITOPUTMBI
MaTeMaTHYECKUX MoJIeei
Ha 0ase SI3BIKOB U ITAaKETOB
MPHUKJIATHBIX IPOrPaMM
MOJICTUPOBAHHUS

- paboTaTh ¢ TaKeTaMH MTPUKIIATHBIX
MaTeMaTUYECKUX MPOrpamm;

- pelaTtb MaTEMaTHYECKUE 3a1a4Ht C
HMCIOJIb30BAHUEM CUCTEM BBIYHUCIUTEIILHOMN
MaTeMaTHKH.

BaageTh HaBLIKAMM:

- pelLIeHNs] MaTEMATUYECKUX 3a/1a4 Ha
KOMIIBIOTEPE B CUMBOJIBHOM U YHCIIEHHOM
BUJIC;

- IOCTPOEHUSI MaTEMaTUYECKON MoIenu
po(heCCUOHANBHBIX 33]1a4 U COACpKaTeIbHON
HMHTEPIIPETALNH NOJIYYEHHBIX PE3YyJIbTATOB.

4. O0beM, CTPYKTYpa U CO/iepKaHMe TN CHUTITHHbBI

OO01mmas Tpy10eMKOCTh JUCIUTUINHBI cocTaBiseT 3 3auétHble enuuuibl, 108 akan. gaca.

Buapl yueOHbIX 3aHATHIA,
BKJIIOYAsI CAMOCTOSITETLHYIO
paboTy CTy1EeHTOB,
U UX TPYI0€MKOCTh
(B akageMUYeCKUX 4acax) @opMbI TEKyLIero
o KOHTPOJISI yCIIeBAEMOCTH
N Tembl (pa3nenbl) R KonTakTHas padora
0 o
i AUCHUILIHHBI, S ®opMa NPOMEKYTOUHOI
HX COJep:KaHue 3 o o = | g ) aTTecTAlUU
S 3 S w Z
. 2 £ 5 E 2 2 4 (no cemecmpam)
S 9 & g e
S| 2| 8| 2| B8 &2
< = < = = 3 © O
= Eé Q Q O o a
= = O = 9
< o = S
= = ~ = =
< )
1. BBonanas nexuus. 7 2 2
OCHOBBI CUMBOJIBHBIX
2. . 7 2 2 10 | JTaGopatopHas pabora Nel
BBIYMCIICHUH.
3 I'padmyeckrie BO3MOKHOCTH 7 5 2 15 JlaGoparophast paGora Ne2
' CUCTEMBI. JlaGoparopHas padota Ne3
[IpeobpazoBanue
MHOTOYJICHOB.
4 IMoxcranoBku. Pabora ¢ 7 5 5 15 JlaboparopHas padora N4
' BEKTOPaMHU U MaTPHULIAMH. JlaGoparopHas padota Ne5
Cucrembl TUHEHHBIX
YpaBHEHUI.
5. | YncneHHble pacyeThl. 7 2 2 10 | JlabopaTopHas pabota Ne6
IIpouenypuoe
6. | POHOP 7| 2 2 | 2 6
MPOrpaMMUPOBaHUE.
Marematuueckoe JlaboparopHas padota No7
7. 7| 4 4 | 2 10 paTopHatp
MOJICJIMPOBaHHE.




0,3 | 5,7 |3auér

HUTOro 16 16 | 4 | 03 |77

Conep:xaHue pa3/iesioB U CHUTITHHBI

Tema 1. BBoauasi ieKuus.
1.1. OcHoBHBIE LIETH U 337241 Kypca.
1.2. HUuatepdeiic makera matemaruueckux mnporpamm «Wolfram Mathematicay u BbimonHeHue
MPOCTEUIINX YUCICHHBIX U CHMBOJIBHBIX BBIYHCIICHUN.
1.3. OcHOBHBIE THIIBI JAHHBIX U IEPEMEHHBIE.
1.4. PabGora co ciuckaMu, BEKTOpaMHU U MaTPUIIAMHU.
1.5. Anrebpanueckue nmpeodpa3oBaHusl.
1.6. ®ynkiyu U BeipakeHus B cucteme «Mathematicay.

Tema 2. OCHOBBI CHMBOJIbHBIX BbIYHMCJICHUM.
2.1. PaznuunHbie GOPMBI IPEICTaBICHUS TAaHHBIX.
2.2. CUMBOJBHOE YIPOIIEHUE, BBIYHCICHUE MpeaenoB, AuddepeHrpoBaHie, UHTETPUPOBAHUE,
pemenue qudQepeHraIbHbIX ypaBHEHUH.
2.3. YucieHHOe pelIieHne CHCTeM OOBIKHOBEHHBIX I depeHnnanbibix ypaBHeHuid. [loctpoenue
UHTETpaJbHbIE KPHUBBIX, (Pa30BOil TpaekTopuu Ha mpumepe cuctemsl Jlopenna. Mcnonp3oBanue
byukiuu  «Manipulatey s wccienoBaHus BIAMSHUS AapaMeTpOB Ha ToBeacHue (a3oBoi
TPaeKTOPHH.
2.4. [lpumepsl uccieqoBaHus OOBIKHOBEHHBIX IU(depeHInanbHbIX ypaBHEeHUH. [[BrxkeHne Tena,
OpOILEHHOTO MO/ YIJIOM K TOpU30HTY. MaTemarnueckuil MasTHUK. J[BUJKEHUE yIpyroro msya.
2.5. Tlpumepsl ucnonb3oBanus ¢GyHkiwmii «Locator», «Manipulate», «StreamPlot» npu perennn
CHCTEeM OOBIKHOBEHHBIX AU (PepeHInanbHbIX ypaBHEHUH.
2.6. Pemenue cucreM JIMHEWHBIX alnreOpandeckux ypaBHEHUH.

Tema 3. I'paduyeckne BO3MOKHOCTH CHCTEMBI.
3.1. I'padpuueckue GyHKIUU U UX OIIUH.
3.2. iBymepHas rpaduka. TpexmepHas rpaduka.
3.3. 3MeHeHue cTuis 1 KOMOMHUPOBaHHE OCTPOCHHBIX PUCYHKOB.
3.4. Tloctpoenne aHUMHpOBaHHBIX rpadukoB. IlocTpoeHne TpadUKOB € BO3MOKHOCTBHIO
BapbHUpPOBATh MAPaMETPHI.

Tema 4. IlpeoOpazoBanne mHorouieHoB. I[loacranoBku. PaGora ¢ BekTOopamu M
MaTpPULIAMU.
4.1. Anrebpanueckue onepanuu ¢ Bekropamu. JuddepeHmanbabie onepain BEKTOPHOTO aHaN3a.
4.2. I'paduueckoe npecTaBIeHUE BEKTOPHBIX MOJIEH.

Tema S. UnciieHHbIE pacyeThl.
5.1. YnpaBieHne TOYHOCTbIO BEIUMCIICHUH.
5.2. CpencrBa [Uisl YMCICHHOTO BEIYUCIICHHSI TTPEIEIIOB, MHTETPAJIOB, peeHus 1 depeHnanTbHbIX
YpaBHEHUM.

Tema 6. [IpouenypHoe nporpaMmMupoBaHue.
6.1. CoctaBHbIE BbIpaKe€HUS. Y CIIOBHBIE OnepaTopbl. L{UKIIbL.

Tema 7. MaTemaTn4eckoe MoAeTMPOBaHUeE.
7.1. BBemenue B MaTemaruueckoe MojenupoBaHue. IloHsTue Mojnenb, MOAETHPOBAHUE,
MaTemMaTuyeckoe MojenrnpoBanre. OCHOBHBIE 3TAIlbl METO/Ia MaTEMATHUYECKOTO MOJIETHPOBAHUSI.
7.2. CBOWCTBO YHUBEPCAIBHOCTH MaTeMAaTHYECKUX Mojiesiell. MaremaTuueckas MoJelb «XHUIHUK-
KepTBa». Moienab U3MEHEHUS 3apIlIaThl U 3aHATOCTH.
7.3. MopnenupoBanue KojieOaHUsI CTPYHBI C 3aKpeIUIEHHBIMH KOHIaMu. Vcnosibp3oBaHue MeToza
®ypbe 1 pa3HOCTHOM cxeMbl. [locTpoeHre aHUMUPOBAHHOTO TpadukKa.
7.4. MoaenupoBaHue ypaBHEHUs TEIJIONPOBOIHOCTH. SIBHAs U HESBHAsI Pa3HOCTHAsS CXeMa.



7.5. MogenupoBaHue ABM)KEHHS OpOIIEHHOTO MOJ YIJIOM K TOPH30HTY Tena 0e3 U C y4eToM
conpoTuBiieHHs. [TocTpoeHne pa3HOCTHOM CXEMBI.
76 MOI[CHI/IpOBaHI/Ie ABHUKCHUSA TCJI 11O ,Z[GI\/JICTBI/IGM CHJIbI TATOTCHUS.

5. Oﬁpa30BaTeJ’[LHbIe TEXHOJOI'MH, B TOM YHC/IE€ TEXHOJOIHM 3JJIEKTPOHHOI'0 oﬁyqemm H
AUCTAHIIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOIMH, HCIHOJbB3YEMbIC IIPU OCYIIECCTBJICHHU
06pa30BaTeJ'H:HOFO nmpouecca mo TMCUIIJINHE

B nporiecce 00ydeHus: UCTIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIC TEXHOIOTUH:

BBoanas Jiekuust — JaeT nepBoe LEJI0CTHOE MPEICTABICHUE O AUCLHUILINHE U OPUEHTUPYET
CTyJEHTa B CUCTEME HM3y4YeHUs NaHHOW IUCUHUIUIMHBI. CTYIEHTBl 3HAKOMATCA C Ha3HAuYE€HUEM U
3aJjayaMM Kypca, ero pojbl U MECTOM B CUCTEME Y4eOHBIX JUCLMILIMH U B CUCTEME MOATOTOBKHU B
nenom. Jlaercst kpaTkuii 0030p Kypca, UCTOpHS Pa3BUTHS HAYKU U MPAKTHKH, JOCTHKEHHS B ATOH
cdepe, IMEHA U3BECTHBIX YYEHBIX, M3J1aratoTcs MEpCleKTUBHbIE HalpaBieHus ucciepoBaHuil. Ha
ATOH JIEKIIMK BBICKA3bIBAIOTCS METOJIMYECKHUE U OpPraHU3aIllMOHHBIE 0COOCHHOCTH pabOThI B paMKax
JAHHOM JMCLUIUINHBL, a TAK)KE JAeTCs aHAIU3 PEKOMEHAyeMOH yueOHO-MeTOAUYECKOMN JINTepaTyphl.

AkajeMHyecKasi JIeKIHSI € JJeMeHTaAaMH JIeKuMu-0eceAbl — TIIOCIEOBATEIbHOE
U3JI0KEHUEe MaTepHuala, OCYLIECTBISEMOE INPEUMYIIECTBEHHO B BHJIE€ MOHOJIOTA IPENoAaBaTelis.
DJeMeHTHI JIeKIUU-0ece1bl 00eCcTIeYrBa0T KOHTAKT MPENOAaBaTeNs C ayIMTOPHEN, YTO TO3BOJISAET
IpUBJIEKaTh BHUMAaHUE CTYICHTOB K HauboJee Ba)KHbIM TeMaM JUCLUIUIMHBL, aKTUBHO BOBJIEKATh UX
B y4eOHBII MPOIEcC, KOHTPOIMPOBATH TEMIT M3JIOKEHUS y4eOHOTO MaTepuana B 3aBUCUMOCTH OT
YPOBHSI €r0 BOCIIPUSTHUS.

IIpakTnyeckoe 3aHATHe — 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHH U
HABBIKOB 110 3aKPEIJICHUIO MOTYYEHHbIX Ha JIEKIIUHU 3HAaHUMH.

KoncyabTanum — BuI y4yeOHBIX 3aHATHH, SABISIOIIMNCA OIHOW M3 (OpPM KOHTPOJISA
CaMOCTOSITENbHOM paboThI cTy1eHTOB. Ha KOHCYNIbTalMsAX 110 IPOCKOE CTYJIEHTOB pacCMaTPUBAIOTCS
Hau0oJiee CI0KHbIE MOMEHTBI IIPU OCBOCHUH MaTepHaja JUCUUIUIMHBL, IpenojaBareib OTBeYaeT Ha
BOTIPOCHI CTYJICHTOB, KOTOPBIE BOSHUKAIOT Y HUX B IPOIIECCE CAMOCTOSITEIbHON pabOTHI.

6. IlepeyeHb JIHMIIEH3HOHHOT0 H (WJH) CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
ol0ecrieyeHusi, HCMOJb3YyeMOr0 MpPH OCYHIeCTBJEHHH 00pa30BaTelIbHOr0 mpolecca 1o
AUCIHHUIIMHE

B niporiecce ocymiecTBiaeHus 00pa3oBaTeIbHOTO MPOIecca MO AUCIUTUINHE UCTIOIb3YHOTCS:

— s GOPMHUPOBAHUS MATEPHAJIOB IS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MTPOBEICHUS
MPOMEKYTOYHOW aTTEeCTAIMH, ISl POPMUPOBAHUS METOIUIYCCKUX MATEPUAIIOB 110 TUCIUILTHHE:

* mporpammsl Microsoft Office;

* u3IaTenbcKas cucrema Latex;

= Adobe Acrobat Reader;

— JUIS TIPOBEJICHUS 3aHATUH 110 TUCIUILIHHE:

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

= Network 15 Mathematica 11 Upgrade L3549-7407. Cyonuuen3uonnsiii Kontpakt Ne76 ot
23/12/2017; akt NeGE00490 ot 25/12/2017.

7. TlepeyeHb cOBpeMeHHBbIX MNpodecCHOHATBHBIX 0a3 [JaHHBIX M HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX IPH OCYLIECTBJEHUH 00pa30oBaTeIbLHOIO IpoLecca Mo
AUCHHILINHE (PU He00X0AMMOCTH)



B nporuecce ocymiecTBieHus 00pa30BaTEILHOTO MPOIIECca MO AUCIHUILTHHE UCTIONB3YIOTCS:
- ABTomaTu3upoBaHHas oubmoredHo-uHpopMannonHas cucrema «kbYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHas oubnmoreunas cucreMa «Jlanpy https://e.lanbook.com

- DnekrpoHHas OubnroTeunas cucrema «fOpaiir» https://urait.ru

- DnekTpoHHas OubnuoTeyHas cucreMa «KoHCYIbTaHT CTyIeHTa
https://www.studentlibrary.ru

8. IlepeyeHb OCHOBHOIi M TONOJHUTEILHOI Y4eOHOI JIUTEpPATYpPhbl, pecypcoB HH(POPMAIIHOHHO-
TeJeKOMMYHUKAIMOHHOM ceTH « AHTepHEeT», HEOOXOAMMBIX /1JIsl 0CBOEHHUS TUCUMILINHBI

a) OCHOBHAsI JIMTeparypa
1. JluxaueB, A. B. MeToasl MaTeMaTH4e€CKOIO MOJEIUPOBAHUS MPOLECCOB U CUCTEM
yuebnoe nocobue / JIuxaues A. B. - HoBocubupck : Uzn-so HI'TY, 2015. - 96 c. - ISBN 978-
5-7782-2655-5. - Tekcrt : anekrponnsli / DbC "KoncynpranT cryaenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778226555.html
2. I'mazkoB JI.B. IlakeTpl MNpUKIAIHBIX MaTEMaTHYECKUX IMporpamMM. MeToaudecKue
ykazanusi. — Spocnasis: Spl'Y, 2009. http://www.lib.uniyar.ac.ru/edocs/iuni/20090232.pdf.
0) 1OMOJIHUTE/IbHASA JIUTEPATypa
1. Jlecun B. B. YpaBHeHnus marematudeckoil ¢u3mku: yded. mocodme aiis By3oB. / B. B.
Jlecun - M.: KYPC; UHD®PA-M, 2017. - 240 c.
2. I'mazxkoB [I. B. IlakeTbl NpHKIAQAHBIX MaTeMaTHYECKHUX HPOTrpaMM. MeToauuecKue
ykazanwus. — Spocnasib: SApl'Y, 2009. http://www.lib.uniyar.ac.ru/edocs/iuni/20090232.pdf.
3. A. B. 3aronckuii, JI. I'. Tyramoa MonenupoBanue o0beKTOB yrpanicHus B MatLab:
yueOHoe nocodue — Cankr-IlerepOypr: Jlans, 2022.
https://reader.lanbook.com/book/206033
4. Cenos E. C. OcHoBBI paOoTHI B cucTeMe KoMIbIoTepHOH anredpsl Mathematica - Mocksa:
HannonanbHbIi OTKpBITHIH YHusepcurer "MHTYUT", 2016.
https://www.studentlibrary.ru/ru/doc/intuit_210-SCNO0000/000.html

9. MaTepl/IaJII)HO-TeXHl/I‘leCKaH 6333, HeoOXoauMas I OCYIECTBJICHUSA 06pa3OBaTean0r0
nmpoumecca nmo 1TMCumMIinHe

MartepuanbHO-TeXHUYECKasi 0a3za, HeoOXxoauMmas ISl OCYIIECTBIEHHUS 00pa30BaTEIbHOTO
mpoiiecca 1o AUCIUIUTMHE BKIIOYAET B CBOM COCTAB CIEIUATbHBIC TTOMEIIECHHUS:

— ydeOHBIC ayIUTOPUU AJIS TPOBEIACHHUS 3aHATHI JEKIIMOHHOTO THUIIA,

— ydeOHBIC ayIUTOPUU AJIs IPOBEJCHHS TPYITIOBBIX M MHIWBUYaIbHBIX KOHCYJIbTAIIUN;

— ydeOHBIE ayAWTOPUU JUIS TPOBENEHHUS TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOU
aTTecTalluu;

— TOMEIICHHUS IS XpaHEHUs U MPOPIIAKTUUECKOTO 00CTY)KUBAHUSI TEXHUUYECKUX CPEJICTB
o0OyueHusl.

[TomemeHnust 11 CaMOCTOSITENIBHOM pabOTHl OOYYAIOMIMXCS OCHAIICHBI KOMIBIOTEPHOU
TEXHUKOW C BO3MOXHOCTHIO TOJKIIOUEHUs K cetu «MHTepHeT» M olecredeHueM I0CTyra B
ANEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPETY OpraHU3aI|H.

ABTOp:

JIOLIEHT Kadeapbl MaTeMaTHYECKOTO
MOJICTUPOBAHUA, K.(].-M.H. A.B. Cexkankas
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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

KOHTpOJIbeIe 3aJaHUA U HHBIC MaTE¢pPHAJIbI,
HCII0JBb3YEMbIE B IIpOLECCE TeRymeﬁ aTTeCTalumn

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. Jokaxwure TOXIECTBO:
= 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 npousBoaHyI0 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 OTHOCUTEIBFHO 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 st cineayomux §yHKITHA:
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 ceTky. Chenaiite nepBblil rpaduK MyHKTUPHBIM, BTOPOH — KMPHBIM, a
TPETUil — 3€JIeHOr0 I[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 ocel «iepeceueHue B Hauyajie KOOpAUHAT», OAMHAKOBBINA MaciTal 1o ocu adciuce u
OCH OpJMHAT, 100aBbTe ceTKy. CrenanTe nmepBolii rpauK MyHKTHPHBIM, BTOPOH — KHUPHBIM, a
TPETUM — 3€JICHOTO L[BETA.

3. Toctpoiite rpadukn GpyHKIMNA. 3aNUIIUTE ypaBHEHUS KacaTeIbHONU M HOPMAIIU K KaXJ10M
KPUBOHW B YKa3aHHBIX TOYKAX M N300pa3uTe UX Ha rpaduke BMECTE ¢ HCXOTHOU (yHKIIHEH.
HobeiiTecs Ha rpaduke 4ETKOro rpaMuecKoro npeaCTaBICHHs.

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;



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 GyHKIMN B HOJSIPHON CUCTEME KOOPANHAT:
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
©

W e

il




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

Kapra ypoBHeii
CozpaiiTe kapTy TUHUI ypOBHs[ Ui QyHKUIMU:

a flx,y) =

b. f(x,
f( y) x2+y2+1
C. Psgom noctpoiite rpa¢uku COOTBETCTBYIOIIMX TOBEPXHOCTEH.

x2+y2+1

ITapameTpuYecKue MOCTPOEHHS B IPOCTPAHCTBE
a. IlocrpoiiTe B mpoCTpaHCTBE MapaMETPUUYECKU 3aJaHHYIO MIPSIMYIO.
b. TloctpoiiTe B mpocTpaHCTBE MapaMEeTPUUECCKU 33IaHHYIO OKPYKHOCTb.
c. IlocrpoiiTe B mpoCTpaHCTBE MapaMETPUUYECKU 3aJaHHYIO HUINMHIPUIECKYIO
MOBEPXHOCTb.

IloBepxHOCTH BpalieHUst
a. IloctpoiiTe mapaMeTprudecku 3aJaHHbII TOp (rpaduK MOBEPXHOCTH):

Xij = (R + 7 cos Wj) COS q;
Yij = (R + r cos Wj) sin q;
Zi,j = 7T Sin Wj
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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 ONpeaeanuTeNlb MaTPULIbl paBeH HYJII0, U3MEHUTE 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 €€ SJICMEHTAMH SIBJISUTUCH
NepeMEHHbIE, 3HAUYEHUSI KOTOPBIX HE ONpeieNieHbl. BhrancanTe CHMBOIBHO
OTIPEJIETTUTENH 3TON MAaTPHIILI U TPAHCIIOHUPOBAHHYIO MaTpuily. Cenaite To ke ¢
MaTtpuiamu pazmepa 3x3 u 4x4.

e. Ortkpoiite nokymeHT «Mathematicay ¢ 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, koTopas B Ba pasa Omwke Kk My, uem k M , ¥ HAXOJIUTCSI MEKy TOUKamu M, u
M,. Cnenaiite yepTex.

Hanbl Touku M4 (—8,10) u M,(—4, 2). Ha onpeaensieMoi uMu npsiMOi HalTH
TOUKYy M, KOTOpasi HaXOAUTCS MOcepeInHe MeX 1y Toukamu M, u M,. Cnenaiite
YepTEeK.

Hanbl Touku M4 (=9, 3) u M, (3, 6). Ha onpenensieMoil UMU npsIMON HAWTH TOUKY
M, koTopas B JBa pasa ommwke k My, uem k M , ¥ HAXOJIUTCSI MEKy TOUKamu M, u
M,. Cnenaiite yepTex.

Hanbl Touku M4 (3, —6) u M,(11, 6). Ha onpenensieMoit UMy psiMOii HaTH
TO4Ky M, KoTOpast B Tpu pasza ommke Kk My, uem k M, u Haxomurces Mexay
Toukamu M; u M,. Cnenaite yepTex.

Hanb Toukn M4 (1,1) u M, (8, 6). Ha onipenensiemoii uMu MpsiMOi HAWTH TOUKY
M, xoTopas B msiTh pa3 Omwke Kk My, yvem k M, u Haxomutes Mexay Toukamu M, u
M,. Cnenaiite yeprex.

Hanst Touku M; (5, —3) u M,(12,2). Ha onpenensieMoil uMU NpAMON HAlTH
TO4Ky M, KOTOpast B ueThipe pasa omwke Kk M, 4em k M, 1 HaXOAUTCS MEXKIY
toukamMu M; u M,. Cuenaiite yepTex.

Hanbl Touku M4 (2,4) u M, (7, 3). Ha onpenensiemoii uMH MpsIMO HAWTH TOUKY
M, kotopas B Tpu pasa Ommxke Kk My, yvem k M, u Haxomurest Mexay Toukamu M, u
M,. Cnenaiite uepTex.

Hanbl Touku M4 (4, 8) u M, (7, 2). Ha onpenenseMoii uMu npsiMOi HAWTH TOUKY
M, xoTopast HaXOUTCs MOCepeUHE MEK Iy Toukamu My u M,. Cnenaiite yeprex.

Hanbl Touku M4 (14, —2) u M, (14, 7). Ha onpexnensieMoil uMu npsiMoii HaTu
TOuKy M, KoTOpas B IsATh pa3 Gike k M, wem k M, u Haxomurest Mmexay
toukaMu M; u M,. Caenaiite yepTex.

10.

Hanb Toukn M4 (=9, 3) u M, (3, 6). Ha onpenensieMoii uMu npsiMON HAWTH TOUKY
M, kotopas B iaTh pa3 6mmke k M, vem k M, i HaxoauTcs Mexay Toukamu My
u M,. Cnenaiite yepTex.

4. CooTHOIIEHUS B TPEYroJibHUKeE
Tpeyronsauk ABC 3aman cBonmu Beprmaamu. Haiitu:

a. BenuuuHbI yrios A, B, C;
b. koopaMHATBEI TOUKH MEpeCcEeUECHUS 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.

13



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. [Ipou3Benenue AByX uncen paBHO 77, a X pa3HOCTh paBHa 4. Haiitu 3TH yuncna.

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
NepBBIN KpaH JJIUTCS Ha 22 MUH J10JIbllIE, YeM HallOJHEHHE 3TOro OacceiiHa
TOJIBKO 4Yepe3 BTopoi kpaH. Oba kpaHa, I1eCTBYS OJHOBPEMEHHO, HAMTOIHSIOT
OacceifH 3a 0/IMH Yac. 3a CKOJIbKO BPEMEHH KaX/IbIi U3 KPAaHOB MOKET HAIIOJIHUTh
Oaccelin?

B nByX KOHIEHTpUYECKUX OKPYXKHOCTSAX, 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 |
paccTostHue OT Hee 10 LICHTPA.

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 IBYX CTOPOH mapasuiesnorpaMma paBHa 3 ¢M, MEHbIIAsl JUaroHajlb
napaJiesiorpaMMa paBHa OoJIbIIeH ero CTOpoHe M Ha 2 CM MEeHbIIIe O0JIbIIei
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. Pemmts crnepyromue 0OBIKHOBEHHBIE TU(PepeHIINaIbHbIC YPABHEHHS UM UX CUCTEMBI
(cHauana caenaTh MONBITKY CHMBOJIBHOTO PELICHUS: €CJIU 3TO HE YJAeTCs, TO PEIIUTh YUCICHHO
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 = —§+y21nx, y(1) = -2;

h. y'—4y +3y=¢e>* y(0)=3, y(0)=9;

dy z—-1 dz

1
dx z ’dx yTx' y(O) =-1 Z(O) =1

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 MOJIEIh: HAUTH COCTOSHHSI PABHOBECHSI CHCTEMBI
TuddepeHIMaIbHbIX YpaBHEHUH, HCCIIE0BAaTh UX HA YCTOMYMBOCTD, TIOCTPOUTH
($ha30BBIN TOPTPET, CACNATH BHIBOJBI O TIOBEACHUH PEIICHNUN TAHHON CUCTEMBI.
Hcnonb3ys ¢pynkimro «StreamPloty, moctpouts (azoBblii mopTper.

b. YpaBHeHue K0/1e0aHUS CTPYHBI € 3aKPEMIEHHBIMH KOHIaMu. [Toctpouts
aHuMarmio («Animation») konedaHus CTPYHBI C 3aKPETIIEHHBIMHI KOHIIAMH,
UCTIONB3YS JIJISl HAXOXKIEHUs perreHust metos1 dypee, a Takke MOCTPOSHHE
Pa3HOCTHOM CXEMBI (IBHOM U HESIBHOM).

C. YpaBHeHHe TeIIONPOBOAHOCTH. HaliTh pemrenrie ypaBHEHHS TETUIOTPOBOHOCTH
npu oMo Merosa Pypre v MOCTPOEHUS pa3HOCTHON CXEMBI (IBHOM U HESIBHON),
MOCTPOUTH Tpad UK PEIICHUsT YPaBHEHUS B pa3HbIe MOMEHTHI BPEMEHHU.
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d. MoaesnpoBaHue IBHKEHHs OPOIIEHHOTO MO/ YIJIOM K TOPH30HTY TeJia.
[TocTpouTh pa3HOCTHYIO CXEMY TSl CUCTEMBI T PepeHITNaTbHBIX YPaBHCHHM,
OTHCHIBAIOIIUX JBUKCHHUE OPOIICHHOTO TI0]] YIIIOM K TOPH3O0HTY Teja 0e3 U ¢
y4€TOM CONPOTUBIICHUsS Bo3ayxa. [locTpouTs rpaduk pemenust a1 pa3HbIX
3HaueHUH K03 PUIMEHTA COTPOTUBIICHUSI.

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

2. CIHCOK BONPOCOB M (MJIM) 3aJaHUI JIJIA TPOBeeHUsI MPOMeKYTOUYHOI aTTeCTAallU

3a4éT BRICTABIIICTCS 110 HTOTaM TeKyIueﬁ aTTcCTalu.
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IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«ITakeTbl MaTeMaTH4YeCKUX NPOrPaMM H MaTeMaTH4YeCKoe MOJeJTHPOBAHHE»

MeToauuyecKue YKa3aHud IJId CTYACHTOB 110 OCBOCHUIO TUCHUIIJIUHBI

OcHoBHOW  (OpPMOI  H3TIOKEHUS ydyeOHOro wMarepuana 1o gucuuiuinde «llakeTs
MaTeMaTHYeCKUX MpOorpaMM M MaTeMaTU4YeCKOe MOJEIMPOBAHUE» SBISIOTCS JIEKIMH, IPUYEM B
JOCTaTO4YHO OOJBIIOM O0BeMe. DTO CBSI3aHO C TeM, 4To B ocHOBe «llakeTsl mMaremMaTHUeCKUX
oporpaMM M MaTeMaTH4eCKOE MOJICJIMPOBAHUE» 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 MATEMAaTUYECKUM anmnaparoM «llakeTsl MaTeMaTH4ecKUX mporpamMm
U MaTeMaTU4ecKoe MOAEIUPOBAHUEY.

Jlist yCTIenTHOTO OCBOEHUS JUCHUIUIMHBI OYEHb Ba)KHO BBITOJIHEHUE JOCTATOYHO OOJIBIIOrO
KOJINYECTBA 33aJaHMM, KaK B ayJIUTOPHUM, TaK U CAMOCTOATEIBHO B KaueCTBE JOMALIHMX 3aJaHHM.
[Tpumepsl pelieHUs 3aAaHUi U3 J1a0OpAaTOpPHBIX pabOT pa30uparoTcsl Ha 3aHATUAX, NpU
HEOO0XOMMOCTH 10 Haubojiee TPYAHBIM TeMaM MPOBOJATCS AONOJHUTENbHbIE KOHCYJbTALUU.
OcHOBHasi 1eNb BBITIOJTHEHUST JTa00OpaTOpPHBIX pabOT — TIOMOYh YCBOUTH (yHIaMEHTAJIbHBIC
HOHATHUS, 3aKOHBI M OCHOBBI JAaHHOTO Kypca. Jlisl BBIOJHEHMS BceX J1IaOOpaTOpHBIX pPaboT
HEOoOXOJUMO 3HATh W IOHUMAaTh JEKIUOHHBbIM Marepuan. IlosTomy B mpolecce H3yuyeHUs
JUCLUIUIMHBL PEKOMEHAYETCs PEryJsipHOE MOBTOPEHUE MPOMJIEHHOIO JIEKIIMOHHOIO MarepHaa.
Martepuar, 3aKOHCIIEKTUPOBAaHHBIM Ha JIEKIUAX, HE0OX0IMMO J0Ma elle pa3 nmpopadaTeiBaTh U IpU
HEOO0XOMMOCTH JIONOJHATh HMH(OpMaIel, MOJy4YeHHOH Ha KOHCYJbTAlMAX, HPAaKTUYECKUX
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 MPAKTUYECKUX 3aHATUSAX WM HEMHOro OoJiee CIIOKHBIE, KOTOphIE
ABIIAIOTCS PE3YJIBTATOM OOBEUHEHHSI HECKOJIBKUX 0a30BbIX 3a/ay.

Jlis MpOBEpKHM M KOHTPOJS  YCBOEHHS TEOPETHMUYECKOr0 MaTrepuana, MNPHOOpeTeHHBIX
MPAKTUYECKUX HAaBBIKOB pabOThl MPOBOJSATCS CEMUHApPCKUE 3aHATUS, KOTOPbIE IOMOTaloT
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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