EJIELIKU TOCYJAPCTBEHHBI YHUBEPCUTET um. M.A. BYHUHA

PABOYAS ITPOI'PAMMA ITUCIUITJINHBI

2.1.1.2. UCCJIEAOBAHUE
I'PAHUYHBIX 3AZJAY CPEACTBAMMU ITAKETA MAPLE

[Indp 1 HauMeHOBaHUE IPYNIbl HAYYHBIX CIEUATBHOCTEM:
1.1. MaremaTuka u MexaHuKa

[Iudp 1 HauMeHOBaHNE HAYYHOUN CHEIUATBHOCTH:
1.1.2. Auddepenunanbubie ypaBHEHHUS U MaTeMaTu4eckas pusuka

dopma oOydeHus: OUHas
NHCTUTYT: MaTEMATUKH, €CTECTBO3HAHUS U TEXHUKU

Kadenpa: MaremMaTuk 1 METOIMKY €€ MPETIOJaBAHUS

Tpynoémkocts B 3ET - 1

TpynoémkocTs B yacax - 36

PazpaboTunk: kannuaaT GpU3NKO-MaTeMaTHYECKUX HaYK, MOo1eHT Enenkux N.A.



Oo0mue moJIoKeHus

Pabouast mporpamma nucuuiuivHbl "McciaenoBaHue rpaHMUHbIX 33/1ay CpeACcTBAMU
naketa Maple" ¢ ¢eaepaibHBIMH  TOCYAapCTBCHHBIMH  TPEOOBaHUSAMH,
YTBEPKJICHHBIMU TpUKa3oM MuHuctepcrBa o0Opa3oBaHMs M HAYKH BBICHIETO
oOpazoBanus Poccuiickoit ®deneparuu ot 20 oktsi0ops 20 21 r. Ne 951.

1. IEJIA U 3AJAYM YUYEBHOM JUCHUTILIUHBI

Heap nucuuniauHbl: GopMupoBaHUEe OOLIEH TOYKM 3pEHUsI MO BOIPOCaM
ucciaenoBanus  3amad s auddepeHnuanbHeIX  YpaBHEHUH W CHUCTEM
muddepeHIIMaTbHBIX YpaBHEHUH C YacTHBIMH TPOU3BOJHBIMHU, OBJIAJCHHE
OCHOBAaMH METOJIOJIOTUY HAYYHBIX MCCIICIOBAHUN B paMKaX JaHHOW JUCIMIUIAHBI,
¢dopMupoBanue MNpodeccuoHaIbHOM TOTOBHOCTH K CaMOCTOSITEIbHOM Hay4HO-
UCCIIEIOBATENbCKOM U TEJaroruueckod JesTENbHOCTH, YIIIyOJIEHHOE H3yueHUe
METOJIOB MAaTEeMaTUYECKOTO MCCIIEA0OBAaHUSI OCHOBHBIX 3a71a4 JJAHHOW TECOPHH.

3agauyu u3yyeHUs: AUCHUMUILIMHBI

- (dopmupoBaHue -y aCTIMPaHTOB COBPEMEHHBIX  TEOPETUYECKUX
NPEJICTaBICHUA O METOJax HCCIEIOBaHMs 3a7ad TEOpUH YPaBHEHHU C
YaCTHBIMU TPOU3BOAHBIMU TIPU TOMOIIM amnmapara (YHKIIMOHAIBLHOTO
aHaIM3a U TEOpUU 000OIIEHHBIX (PYHKIUH;

- pa3BUTHE JIOTUYECKOTO MBIIICHUS;

- (opMupoBaHHE HABHIKOB CAMOCTOSITENFHOW MPAKTHUYECKOW paboThl B
obnactu ud@epeHInATbHBIX ypaBHEHUH C YAaCTHBIMU HPOU3BOJHBIMH,
NPUMEHEHHE TIONYYCHHbIX 3HAHUN JUIS peIIeHHWs 3aJad  CMEXKHBIX
TUCIHTLINH;

- CO3/laHM€ OCHOBBI JIsi Oosiee A(P(HEKTUBHOTO W3YYEHUS KOHKPETHBIX
MaTEMaTUYECKUX TUCHUIUIMH Ha TOCIEIYIONUX CTaJAusX OO0y4YeHUus, s
CaMOCTOSITENILHOTO UCCIIEI0BAaHUS pacCMaTpUBaeMOn IPOOIIEMBI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE IPOI'PAMMDBI
ACIIUPAHTYPbI

JlucumminHa OTHOCHUTCS K  00pa3oBaTeIbHOMY KOMIIOHEHTY TMPOTPaMMBI
MOJITOTOBKY HAYYHBIX M HAYYHO-TIEIarOTHYECKUX KaJIpOB B aCITUPAHTYpe

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJIMHbI

[To oxOHYaHWU U3YyYEHUS JUCUUIUIMHBI ACTUPAHTHI JOJKHBI:
3HaTh:

- COBpPEMEHHBIE TCHICHIINH U MPOOJIEMATUKY HAYUYHBIX HCCIICIOBAaHUHN B 00J1aCTH
nuddepeHnanbHbIX YpaBHEHUM, TMHAMUYECKUX CUCTEM U ONITUMAILHOTO
yIpaBJeHuUs;



- METOJOJIOTHYECKHE MOAXO0/IbI K INIAHUPOBAHUIO U OCYIIIECTBICHUIO HAYYHBIX
uccieoBaHui B o0actu qudpepeHnanbHbIX YpaBHEHUH, TMHAMUYECKUX
CUCTEM U ONTUMAJILHOTO yIPAaBIICHUS;

- OCHOBBI OIIEHKH KayeCcTBa HAyYHBIX UCCIIEAOBAHUM B 001aCTH
muddepeHnanbHbIX ypaBHEHUH, TMHAMUYECKUX CUCTEM U ONTUMAIbHOTO
yIpaBJICHUS.

Ymersn:

— IUJIAHUPOBATh M OCYIIECTBIIATh CAMOCTOSTENBHYIO HAYYHO-HCCIIEAOBATENBCKYIO
JeSITENIbHOCTH B 0051acTu nuddepeHuanbHbIX ypaBHEHNUH, THHAMUYECKUX
CUCTEM M ONTUMAJILHOTO YNPABIICHHUS;

—  COCTaBJIATh U 0O()OPMIISITH NPOTPaMMy HAyUYHOTO MCCIIEA0BAaHUSA, OTUYETHYIO
JOKYMEHTAIMIO 110 UTOraM IPOBEACHMSI HAyYHO- HUCCIIE0BATEIbCKON
NEATEIbHOCTH;

—  OCYILECTBJISATh BHEIPEHUE PE3YJIbTaTOB COOCTBEHHOW Hay4YHO-
UCCJIEI0BATENBCKON AEATENBHOCTH B MPAKTUKY B 00JIACTH
i pepeHInanbHbIX YpaBHEHUH, TMHAMUYECKUX CUCTEM U ONTUMAIBHOTO
yIpaBICHUS.

Baagerts:

— HaBBIKAMU TUTAHUPOBAHUS U BBHITOJHEHUS CAMOCTOATEIBLHON HAyYHO-
UCCJIeI0OBATENBCKON JEATEILHOCTH B 00acTu qudPepeHnnanbHbIX YpaBHEHUH,
JTUHAMUYECKUX CUCTEM M ONTUMAJILHOTO yIPaBIICHUS,

— METOJUKOH TJIAaHUPOBAHUS U MPOBEIACHUS OMBITHO-3KCIIEPUMEHTATBHON PaOOTHI
B obnactu auddepeHImaabHbIX YpaBHECHUH, TMHAMHUYECKIX CUCTEM U
ONITUMAJILHOTO yIIPaBIICHHUS,

— HaBBIKAaMU O(QOPMJIICHUSI HAYYHON pabOThI, €€ IPE3ECHTAIIMU U 3aITUTHI B
obnactu nuddepeHIMaTbHBIX YPABHEHUM, TUHAMUYECKUX CUCTEM U
ONTUMAJILHOTO yIPABIICHHUS.

4. CTPYKTYPA, OFBEM U COAEPKAHUE JUCIIUITJINHBI
4.1. O0bem TUCUMILUIMHBI U BUABI Y4e0HO padoThI

Jlexiuu — 18 Jacos;

[IpakTryueckue 3aHSATHS — YaCOB;

CamocTosiTenbHast pabora — 18 4acos;

KonTpoib — 36 yacos.

4.2. Pa3ebl JUCHUIIMHLI 1 BUABI 3AHATHN

Buabl yueOHOM HATPY3KHU U MX

NoHaHMeHOBaHHe pasjiesia TPYA0EMKOCTh, AKAIEM. 9aChI

JAUCIHHUIIJINHBI




ayJIUTOPHbIE
3aHATHUS

Bcero uacos

Ulekuuu

NMPaKTHYECKHE
(1abopaTopHbIe)

CamocrTosaTeibHAA

padora

Pasgen 1. HcciaenoBanmne audgepeHuuaibHbIX
YpPaBHEHHIIT M  HMX CHCTeM CpeAcTBaMHu
CHUMBOJIbHOM MaTemaTuke Maple

Ry
N

[p)

[*)

. [Tema 1. Benenne B Maple.

Oobmiee cBenenust 00 nHTEpdeiice B Maple,
CHHTaKCHUC U BbIpaykeHus B Maple.
KonTekcTHasI MaHenb, paboYmii TUCT, CTPOKHU U
cuMBOJIBI B Maple.

. [Tema 2. VmpoleHue BbIpaKeHHUIA,
npeoOpa3oBaHMs BEIPaKCHUH.

'YOpoueHne BhIPaXXEHU METOJIOM MOJCTAHOBKHU.
ToxecTBeHHbIE MPeoOpa30BaHysl BHIPAKEHHH.

- [Tema 3. Permienue ypaBHeHuit u cucrem B Maple.
Peuienue ypaBHeHui 1 ux cucteMm B Maple
rpadUuecK U aHATUTHYECKH.

Paznen 2. UccaenoBanue HeJTUHEHHBIX CHCTEM
nupdepeHINATBHBIX YPABHEHUH HA
YCTOMYHUBOCTD.

16

. [Tema 4. Moaenb CUCTEMBI C HECKOJILKUMH TOYKAMU
paBHOBECHSI.

. [Tema 5. MccnenoBanre Ha yCTOMYMBOCTD TOUEK
PaBHOBECHSI MOJICTIH COCTOSIHUS LIEIIH C
TYHHEJIbHBIM JTHOJIOM.

. [Tema 6. UccenoBanne KaueCTBEHHOTO IIOBEACHUS
HCJ’IHHCﬁHBIX CUCTEM B OerCTHOCTI/I TOYCK
aBHOBECHS.

. [Tema 7. UccrnenoBanne Ha yCTOMYHUBOCTD €
MOMOIIBIO TIOCTPOSHHS (ha30BbIX MOPTPETOB.

Paznen 3. HccienoBanue cneKTpajabHbIX
CBOICTB TPAaHNUYHBIX 3a71a4.

. [Tema 8. PazpemnMocTb TpaHUYHBIX HHTETPATHHBIX
ypaBHeHu# s 3ajau Jupuxie u HeiimaHa B
nakere Maple.

. [Tema 9. Ilepexon ot nuddepeHIMATBHBIX
YpaBHEHUH K MHTETPaJbHBIM U UX PEIICHUE.




[IpomexyToUuHast aTTecTanus sauem
UTOIO: 36 18 18

5. OHEHOYHBIE CPEJACTBA JJUIAA TEKYIIEI'O KOHTPOJIS U
MMPOMEXYTOUYHOM ATTECTAIIUU
5.1. Texymuii KOHTPOJb MO IAUCIUIUTMHE OCYIIECTBISETCS B (DOpME KOHTPOIHHOMN
paboTHI.
Tunoeoii sapuanm KOHMPOILHOU pabomul
1. Haiitu cobcTBeHHOE 3HaUCHHE M COOCTBEHHBIE (DYHKIIMH KPaeBOH 3a1auu

x*y"—5xy'+5y=1y,y(e)=y(e®)=0.

.k .k

i— —i—
/”Lk=4+%/c27r2,yk (X)=x3| x 2 +(-D*x 2

Bocnone3yiitech konctanToir _EnvAIlISolution:true

2. CoctaBuTh MporpaMmy (OCHOBaHHYIO Ha PEKYPCHIO) Ha BHYTPEHHEM
sSI3BIKE TIPOTPaMMHUPOBaHUs cucteMbl Maple, conepikalnyio BHyTpH ceOs
PEKYPCUBHYIO TPOLICIYPY, IS BBIYMCICHUS OTPEACTUTEIS
IPOM3BOJILHOTO HAMepe/T 3aJaHHOTO MOPsIKa N,

n n sin4nx
sin®(2k —1)x = —— :
3. Iloka3artsk, 4yTO kZ:;, ( ) 2 4sin2x

4. Tlyctb oneparop L nopoxen kpaeBoi 3aiaueit
y"+4y = f,y(a) = y(b) = 0. Haiitu npencrapnenue penieHus

y(x) = (L f)(x) = IG(X’t) f(t)dt, srimucas dynxumo Tpuna G(x,t).

BrImtoHUTE IPOBEPKY.
5. VYpaBHEHHUE «ITOBEPXHOCTU» OTHOCUTEJIHLHO HEKOTOPOro Oasuca e,,...,e,

UMeeT BUA X, +X: +X; +x. =1. HaliTi ypaBHEeHHe 3TOH ke IOBEPXHOCTH
otHocutenbHo Oazmca f1 = (1, 1, 1, 1), f.=(1,1,-1,-1), f3=(1,-1, 1, -1),
fa=(1, -1, -1, 1) (koopauHATHI JaHBI B TOM e Oa3uce e,,..., €, ).

6tgx — 20tg>x + 6tg°x
1-15tg?x +15tg*x —tg°®x
7. Haiitu coOcTBEHHOE 3HAYCHUE M COOCTBEHHbIE (YHKITUN KPAeBOM 3a/1auu

2 n

X“y'+5xy'+5y = Ay,
y'(e)=Yy'(e’)=0

Hanucatp pasznoxeHue onpeaenuTess MATOro Mopsaka Mo HEPBBIM TPEM
CTpOKaM.

6. Ilokaszats, yto 96X =

5.2. TlpoMexxyTouHasi arTecTanus MO AUCUUIUIMHE MPOBOAMUTCS B 4 CEMECTpE B




dbopme 3auera.
Ilepeuenv sonpocos k 3auemy

Bonpocsl k 3a4ery
(4 cemecTp, ounasi gopma o0yueHms1)

Ob6mee ceenenust 06 nHTepdeiice B Maple, cuntakcuc u BeipaxeHusi B Maple
KonTekcTHas nanens, pabouuii IUCT, CTPOKU U CUMBOJIBI B Maple.
VYnpouieHue BbIpaKeHUI METOAOM NOJICTaHOBKHU B Maple
ToxaecTBenHble mpeoOpazoBaHus BeIpakeHuii B Maple

Pemenne ypaBHeHuit u ux cuctem B Maple rpaduuecku 1 aHAIUTUYECKU.
['unepbonnueckre CUCTEMBI TIEPBOTO MOPSIKA.

['unepOosyeckre cUCTeEMbl BTOPOTO MOPSIIKA.

OIUNTHYECKUE CUCTEMBI IEPBOTO MOPAJIKA.

. DNIIMNTHUYECKHE CUCTEMBI BTOPOTO MOPSIAKA.

10.I'unepOosinyecKre CUCTEMBI BTOPOTO MOPSI/IKA C MIIAIINMU YIEHAMHU.
11.DJIMNTUYECKUE CUCTEMBI BTOPOTO MOPSAAKA ¢ MIAAILIMMHU YJICHAMH.

© 00N Ok LN

OueHo4YHbIE CpeACTBA JI NMPOBeJeHUs] TeKylleil M NMPOMeKYTOYHOH aTTe-
CTAIMM MO JUCHHUIINHE
Kpumepuu oyenusanus ona zauema

Onenka «3aureHo». CHCTEMaTHYECKOE IOCEIICHUE 3aHATUH B TEUYCHHE
y4e0HOro rojia - acupaHT noceTui 6osuee 75% ayauTopHbIX 3aHATUH. B nporecce
oOyueHus oKa3aji 3aMHTEPECOBAHHOCTD B IPEAMETE.

Orenka «He 3a4TeHo». [IpomnyieHo 3HaunTeabHOE KOJIMYECTBO 3aHATUN 0e3
YBaXKUTEJIIBHOW NMPUYMHBI - aCIIUPAHT MOCETWII MeHee 75% ayIUTOPHBIX 3aHATHUM.
B nporecce oOydeHus He MPOSIBUI HHTEPECa K MPEIMETY.

6. YYHUEBHO-METO/IMMECKOE U UTHOOPMAIIUOHHOE
OBECIIEYEHUE YYEBHOM JJUCHIUTIJIMHBI

6.1. OcHoBHas JuTEepaTypa
1. Edpemos, FO.C. MeToapl MaTeMaTHYECKOW (PU3UKH B TTAKETE CHMBOJILHOMN
MaremaTuku Maple : yue6Hoe mocodue / FO.C. Edbpemon, M./I. IlerponaBioBcKuii.
— Mocksa ; bepnun : [lupekr-Meaua, 2015. — 299 c. : un. — Pexxum gocrymna: no
nonmucke. — URL: https://biblioclub.ru/index.php?page=book&id=428680 (marta
obpamenus: 15.11.2020). — bubauorp. B ka. — ISBN 978-5-4475-4619-9. — DOI
10.23681/428680. — TeKCT : 3JIEKTPOHHBI.

2. Kocreukas, I'.C. YpaBHeHUS MaTeMaTH4YeCKOW (PU3BUKK SUTMOTUYECKOTO U
napaboJitueckoro TuUmoB : ydebHoe mocodue : [16+] / TI.C. Kocremxkas,
T.H. Paguenko ; HOxublii ¢enepanbublii yHuBepcuter. — PoctoB-Ha-/lonHy ;
Taraupor : FOxubiit denepanbubiii yausepcutet, 2017. — 117 c. : un. — Pexxum
JIOCTyIIA: 10 TIOJIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=570781 (mata oOparneHus:



https://biblioclub.ru/index.php?page=book&id=428680
https://biblioclub.ru/index.php?page=book&id=570781

2.09.2020). — bubmmorp. B xH. — ISBN 978-5-9275-2477-8. — Tekct
AJICKTPOHHBIM.

6.2. lonosiHUTEILHAS JIUTEpPATYypa

1. lanaymoB, B.A. AcumnToTruueckiue METOAbl B aHaiIM3e : yueOHOe mocolue :
[16+] / B.A.IllanaymoB. — KemepoBo KeMmepoBckuii  rocy1apCTBEHHBIM
yauBepcuteT, 2012. — 88 c. — Pexum pnoctyma: mo moamnucke. — URL:

https://biblioclub.ru/index.php?page=book&id=232652 (mata oOpamieHus:
5.09.2020). — ISBN 978-5-8353-1267-2. — Tekcrt : 31EeKTPOHHBIH.

2. MenbnaukoB, H.b. IlpuknagHodt QyHKIMOHATBHBIA aHANU3: 3aJa4d  C
pPELICHUSIMU [16+] / H.b. MensuukoB, JI.A. AptembeBa ; MOCKOBCKHUI
rocyAapCTBeHHbIM yHuBepcurer wuMenu M.B. JlomonocoBa. — Mocksa
MockoBckuii ['ocymapctBennbii  YHuBepcuter, 2015. — 108 c. Wl —

(bakanaBpuar. YueOHbie mocobus). — Pexxum mocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=595432 (marta oOpartmeHus:
15.11.2020). — bubmuorp.: c. 105. — ISBN 978-5-19-011104-0. — TekcT :
AJIEKTPOHHBIM.

6.3. DeKTpOHHBIE 00pa3oBaTe/IbHbIC PeCypPChl

Perncrpanus depes
0001
YHUBEPCUTETCKHM

KOMIIBIOTED. B

1 http://www.
" | biblioclub.ru

DNEeKTPOHHO-0MOIMOTeUHAs
cuctema (3bC)
YHuUBepCUTETCKAs
OubIMoTEeKa OHJIANH

JalIbHENIIEM
WHJIUBUAYaJTbHBINA
HEOTPaHUYCHHBIN
JOCTYyNl H3 000
TOYKH, B KOTOpPOU
UMEETCsl JIOCTyll K
cetu MHTEepHET

http://www.
exponenta.ru

«O0bpa3zoBaTenbHbBIN
MaTEeMaTH4YECKUI
Exponenta.ru».

CauT

NnnuBuayanbHbIN
HEOTPaHUYECHHBIN
JOCTYyl H3 000
TOYKH, B KOTOPOWU
UMEETCsl JIOCTyln K
cetu MHTEpHET

NupuBuayanbHbIN
. HEOTPAHUYECHHBIN
«O0pa3zoBaTenbHbIN ootV W3 oGO
3. | http://www. math.ru | maremaTuueckuii caitr | 70T .
TOYKHU, B KOTOpOH
Math.ru.
UMEETCsl JIOCTyIn K
cetu MuTepHer
4 http://www. Jlexuu 10 BEICIICH | IHAMBUAYaIbHBIH
" | mathelp.spb.ru MaTeMaTHUKe: HEOIpaHUYCHHBIN



https://biblioclub.ru/index.php?page=book&id=232652
https://biblioclub.ru/index.php?page=book&id=595432
http://www/
http://www.exponenta.ru/
http://matclub.ru/
http://mathelp.spb.ru/index1.htm

YpaBHEHUS U Ap. MMEETCS JTOCTYIl
cetu HTEpHET

MartemaTudecKkui aHaju3; | IOCTYNl U3 JIFOOOM
Huddepennmanbabie TOYKHU, B KOTOPOH

K

7. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHME YUEBHOM
JTUCLHUTIJIMHBI

MaTepI/IaHLHO-TCXHI/I‘IGCKaﬂ 68,38,, I/IH(i)OpMaHI/IOHHBIC TCXHOJIOTHH, IIPOTPAMMHOC
obOecreueHue u HH(i)OpMaHI/IOHHBIC CIIPAaBOYHBIC CUCTCMBI.




