MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuter uM. ILT. lemugoBa

Kadenpa nuddepenmanbHpix ypaBHEHHHA

YTBEPXIAIO

Jlekan MaTeMaTH4ecKoro (akymnbreTa

Hecrepos I1.H.
21 mas 2024 1.

Pabouas nporpaMMa qUCHMILINHBI

MeToabl KOMIIBIOTEPHOT0 UCCJTCA0OBAHUA TUHAMUYECCKUX CUCTEM

Hanpasnenue noaroToBku (crennaibHOCTH)
01.03.02 Ilpuknannas MmaTremMaTuka U HHGOpMaTHKa

Hamnpasnennocts (poduis)
«[IpuknagHOE MPOrpaMMHPOBAHNE ¥ HH(POPMAIIMOHHBIC TEXHOJIOTUI

dopma 00ydeHHsI OUHAs

[Iporpamma paccMoTpeHa [Iporpamma ono6perna HMK
Ha 3aceJaHuU Kadeapsl MaTeMaTH4ecKoro (akynbrera
ot 19 ampens 2024 r., nporokoia Ne 8 npotokos Ne 9 ot 3 mas 2024 1.

Spocnasnb



1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JucuuninuHa  «MeTonbl  KOMIBIOTEPHOTO — MCCIECAOBaHUSA  JAMHAMUYECKUX  CHCTEM)
o0ecrieunBaeT NpUOOpPETEHHE 3HAHUM W YMEHMH B COOTBETCTBUM C TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAAPTOM, COACUCTBYET (pyHAaMEHTaIU3au 00pa3oBaHus, (GopMHUPOBAHUIO
HAY4YHOT'O MBIIUIEHUS U CIIOCOOHOCTH K BOCIIPHSITHIO HAYKH KaK €MHOTO LIEJIOT0, YaCThI0 KOTOPOTo
ABJISIETCS. MaTeMaTuKa. Llenbro npenotaBanys AUCLHUIUIMHBI SABIISIETCS O3HAKOMIICHUE CITYLIATENEH C
(GU3NYEeCKUMU IPUHIUIIAMY, 3aKOHAMU, MOJICJISIMU  TTO3BOJIIOLIMMU OOBSCHUTH OKPYXKAIOLIUI Hac
MUp KUBOW U HEXKXHBOW MPUPOJIBI C MO3UIMKA COBPEMEHHOH (DM3MKH, a TAaK)KE€ HEKOTOPBIX pa3/IesioB
9KOJIOTHH.

2. MecTO AMCUHUILIUHBI B CTPYKTYpe 00pa30BaTe/IbHON NporpaMmbl 0akajaBpuara

JlaHHasi JUCHUIUIMHA OTHOCHUTCS K 4YacTH 00Opa30BaTeNIbHOM Mporpammsl, (GpopMupyemoin
Y4aCTHUKaMU 00pa30BaTENIbHBIX OTHOILEHHH, U ABJISETCS NEKTUBHOM IUCHMILIMHON. JlucuuninHa
«MeTro/ibl KOMIBIOTEPHOI'O HCCIEAOBAHUS JUHAMUYECKUX CHCTEM» BXOJIUT B LMKJI JUCHUUIUIMH,
KOTOpble O00€cleuynBaloT OBJAJeHHe OOIICHAyYHbIMU 3HAHMSMHU B 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHUS U CBA3b UX C MAaTEMaTHMUYECKUMHU JUCHUIUIMHAMUA HEOOXOAUMBIMU Ul IOJTOTOBKU
crnenuanucra maremaruka. OHa OCHOBBIBAETCS HA 3HAHMAX, IOJYYEHHBIX CIYIIATEISIMH IIpU
U3ydeHUH JUCHMIUIMH  «Marematndyeckuii  aHanmu3», «Anrebpa», «uddepenunanbhse
YPaBHEHHs». 3HAaHHA M HABBIKM, IIOJIYYEHHbIE IIPU M3YyYEHUM AUCHMILIMHBL <« MeTobl
KOMIIBIOTEPHOI'O ~ UCCJIEOBaHMSI JIMHAMUYECKUX CHUCTEM», UCIOJb3YIOTCS NpU HU3YYEHUU
o0mienpogdeccuoHaNbHBIX JUCHUIUIMH, a TAKXKE Psi/ia CIeHUaIbHBIX TUCIMILIMH.

3. [lnanupyeMsble pe3yJbTaThl 00yUeHHS MO TUCHUILINHE, COOTHECEHHBIE C IJIAHUPYEMBIMU
pe3yJbTaTaMH 0CBOeHHs 00pa30BaTeIbHOM NIPOrpaMMbl 0aKkajlaBpuara

IIporiecc M3ydyeHus NUCHMIUIMHBI HampaBieH Ha (OPMUPOBAHHME CIEAYIOIIUX HJIEMEHTOB
komneTeHMi B cooTBercTBUU ¢ PI'OC BO, OIl BO u npuobpereHus cienyromux 3HAHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITA 1A TEbHOCTH:

Dopmupyemas
KOMIeTeHIHs
(xox u popmyIHpPOBKA)

HNaankaTop 10CTHKEHUSA
KOMIeTeHIIN U
(kox u popMyJIIPOBKA)

Ilepeyenn
IUVIAHNPYEeMBIX Pe3yJabTAaTOB 00y4eHus!

IIpodeccnonaibHble KOMIIETEHIIUN

3HaTh:
- ompeieNieHne JUHAMHUYIECKOW CHUCTEMBI 1
OCHOBHBIX TIOHSITUH 3TOTO pa3iesia

MK-2 H-TIK-2.1
CriocobeH moHUMaTh, Obnanaer ycToOWYHBBIMU
COBCPUICHCTBOBATL U 3HAaHUSAMU B OGHaCTI/I

MIPUMCHSATDH COBpCMeHHBIf/i
MaTeMaTHYeCKUMN arrmapar

OCHOBHBIX MaT€MAaTHYECKHAX
JUCIIUIUINH, UX armapara u
pe3yJbTaToOB

HU-IIK-2.2

O0mnagaeT CrnocoOHOCTRIO
MIPUMEHSTh COBPEMEHHBIN
MaTeMaTUYECKHUH arapar B
pelIeHUN Pa3INYHbBIX 33734
HU-TIIK-2.3

CrocobeHn
COBEPIIICHCTBOBATh CBOU
HaBBIKH, CBSI3aHHBIE C
MIPUMEHEHUEM

muddepeHInaNbHBIX YPaBHEHUH, METOIbI
IPUOIKEHHBIX peneHni nudepeHImaTbHbIX
ypaBHEHUH, KJIACCU(PHUKAIIUIO 0COOBIX TOYEK,
UTEpaIlMOHHbIE METO/IBI.

Ymers:

YHUCJICHHO U TEOPETHUYECCKH OTIPEIEIISATh
YCTOWUYMBOCTh PEILEHUH, ONIPEAEIIATh
Pa3MepHOCTh aTTPAKTOPOB, COCTABIIATh
ITOPUTMBI M TUCATH KOMITLIOTEPHBIE
MIPOTPAMMBI, TIOJIb30BaThCSI MATEMATHIECKUMU
MaKeTaMH.

Biagern HABLIKAMM:

OCHOBHBIMH HaBBIKAMH KOMITBIOTEPHBIX




COBpPEMEHHOI'O
MaT€MaTU4YCCKOTIO alrapara

HUCCIIEOBAHNN JUHAMHUYECKUX CHCTEM.

4. O0beM, CTPYKTYpA U cojiepKaHue TN CHUTITHHbI

OO6mast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3a4eTHbIe eanHuIbl, 108 aka. yacos.

Bunbl yueOHBIX 3aHATHI,

BRKJIIO4Yasd CaMOCTOATEJIbHYIO

padGoTy CTY/A€HTOB,
U UX TPY/10€MKOCTh
(B akageMUYeCKHUX Yacax)

DopMbI TEKYILIEr0
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MeTtoap! TPUOIKEHHOTO
HWHTETPUPOBAHHUS
nddepeHunaNbHbIX yp-H. o
A pepern yp DpOoHTAIBHBIN OIIPOC U
Meroas! Pynre — KyTTsl. . .
1. 5 2 1 4 00CyKIeHHE TTPOHACHHOM
@®a3oBbIe NOPTPETHI HA
TEMBI
miockocT. CeueHue
[Tyankape. Otobpaxenne
Ilyankape
OtobpakeHus (KacKapl).
Mertoa npocToi uTEpaLUH.
2 VYcnoBus CXOAUMOCTH. 5 5 4 ®poHTaNIBHBIN OIpoC.
' HermoasuxHble TOYKH 00CyX/ICHHE.
0TOOpaXEeHUs U UTepauni
0TOOpakeHus
JIuHeiiHble CHCTEMBI C
MOCTOSIHHBIMHU
K03 UITHeHTaMHU. .
OpoHTAIBHBIN OIPOC.
3. | IlpubnmkeHHoe 5 2 1 4 p p
" obcyxIeHMe.
MOCTPOCHNE MaTPUIHOM
SKCHOHEHTHI. AHAIN3
YCTOWYUBOCTH pEUIEHUI
4 JIsmyHOBCKHME TIOKa3aTemny. 5 5 4 OO6cyxnenue B popme
" | JlanyHoBcKas pa3MepHOCTh KPYIJIOro CTOJIa
5. | Jlaboparopnas pabota 1 5 2 Jlaboparophas pabota 1
6. | Kanonuueckue ¢pakraibl 5 1 4
7 Pacuer oToOpaskeHmii 5 5
" | [lyankape
8. | Jlaboparopnas pabota 2 5 2 JlaboparopHas pabota 2




9 YucneHHbIi aHan3 5 5 5 4 ®poHTaNBHBIN ONpoC.
TIEPUOTUUECKHAX PEIICHUH OO6cyxaenne
10. | PasmepHOCTh aTTpakTOpa 5 1 1
YHucneHHbIl aHAINA3
HEKOTOPBIX TUHAMHWYCCKUX quOHTaIII;HI:IfI orpoc.
11. |cuctemc 5 1 1 1 4
pacnpeneneHHbEIMA obcyxnenue
napamerpamu
OO6cyxenue
12. | ITakeTs! mporpamm 5 1 1 1 4 | mpoiAEHHBIX TEM, aHAIN3
J1a00PaTOPHBIX padoT 1, 2
2 | 0,5 | 33,5| Ik3amen
HUTOI'O 16 | 16 6 | 05 (695
Conep:xanue pa3/ies10B JMCUUILIAHBI:

1. Mertoabsl npuOJIMKEHHOT0 MHTerpupoBaHusi AuddepeHuHATBLHBIX YpaBHeHuil. MeToabl
Pynre — Kyrrel. ®@a3oBbie noprpersl Ha miockoctu. Cedenue Ilyankape. Orodpaxenue.
Ilyankape. IIpuGnuxeHHOE HMHTETPUPOBAHME: METOJ MPSIMOYTOJIBHHUKOB, Tpamenuii, cxema
Oninepa. Merox Pynre-Kyrrsl 4 nopsiaka. [onstust: cemno, hoxyc, IEeHTp.

2. OroOpaxkeHusi (kackaabl). MeTod NPOCTO WTepaluH. YCJIOBHS CXOAHMOCTH.
HenoaBu:kHble TOUKH 0TOOpa’keHUs] U MTepanuii oTo0pa:keHusi. OCHOBHBIE OTOOPAYKEHUSI.
[TonsiTyst HEMTOABIKHOM ToukH. MTepanuu B oToOpaxkeHusx. [ToHsTus neproaa oroOpakeHuu.

3. JluHeiiHbIe CHCTEMBI ¢ MOCTOSIHHbIMH KoO3(pduuuentamu. [IpudimKkeHHOe MOCTPOEeHHE
MATPUMYHOI 3KCIOHEHThI. AHAIHM3 yCTOWYMBOCTH pemeHuid. Teopema JlamyHoBa 1o
nepBoMy npubinxkeHuto. [IpouszBogHas B cuily CUCTEMBL. 2 OCHOBHBIX CIIOCO0a IMOCTPOECHUS
MaTPUYHOM SKCIIOHEHTHI.

4. JlanyHoBckMe nmoka3arenu. JIsnyHoBckasi pasmepHocTh. Martpuna SIkobu ¢ nepeMeHHbIMU
koddpunmenTamu. O HEBO3MOXKHOCTH ISl HE€ IPUMEHEHHs TeopeMbl JIsmyHoBa 1O MEpBOMY
NpUOIMKEHUIO JUIsl MCCleA0BaHus ycToMYuBOCTU. OmnpeneneHnue JSMyHOBCKUX IOKa3aTelei.
CnocoOsl moacueTa. Anroput™m benertuna.

5. Kanonmueckue ¢ppakrannl. [loustus mepsl. Mepa Xaycnopda. OcHoBHBIE (hpaKTab.

6. Pacuer orodpa:kenmii Ilyankape. [Tonstus oroopakenuii [lyankape. Cekymas [Tyankape.

7. UunciaeHHbIl aHAJIW3 NepPpHOAUYECKHX peulleHHil. JIAMyHOBCKHME MOKazaTeaM — Kak
OTpeAeUTENN TUHAMUKY pelieHui (UK, xaoc u T.4.). Cnextp Dypse.

8. Pa3mepHOCTH aTTpPaKTOpPa. AJTOPUTM IOJICUETA PA3MEPHOCTH aTTPAKTOPA.

9. UncieHHblii aHAJIW3 HEKOTOPbLIX [HHAMHYECKHX CHCTEM C pacnpeeeHHbIMH
napamerpamu. Anroputm nojcdera. OCHOBHbIE CXEMbl aHAIN3A.

10. Makerst mporpamm. OCHOBHbIE MaTeMaTHUECKHE TAKEThl, IOMOTAIONIUE CYHUTATH M
AQHAJIM3UPOBATh TUHAMUYECKHE CUCTEMBI, PA3MEPHOCTH.

11. YucneHHBIN aHAIU3 HEKOTOPHIX JUMHAMUYECKUX CUCTEM C PaCHpeIeIEHHBIMH TapaMeTpaMHu.

12. Makersl mporpamMm. OCHOBHBIE MaTeMAaTHYECKHE TIAKETBI, ITIOMOTAIONIUE CYHUTATh M

AHAJIN3UPOBATD AIMHAMHWYCCKUEC CUCTCMBI, Pa3SMCPHOCTHU.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH, B TOM 4YHCJE TEXHOJOTHMH IJIEKTPOHHOIO OOyYeHHUS H
AUCTAHUMOHHBbIe 00pa3oBaTelbHble TEXHOJOIMH, HCIOJb3yeMble NPH OCYIIEeCTBJIEHHH
00pa30BaTeIbHOIO MPoIEcca Mo TUCHUTIINHE

B npouiecce o0yueHust HCMOAB3YIOTCS ClIeAyome 00pa3oBaTelbHbIe TEXHOIOTHH:
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AkaneMuyeckasi JIeKIus ¢ 3JIeMEeHTAMH JIEKIMHU-0ecebl — I10CIIE0BATEIbHOE
W3JI0KEHUE Marepuana, OCYHIECTBISEMOE MPEUMYILIECTBEHHO B BUJE MOHOJIOrA MPENOJaBaTels.
DJeMeHTHI JIeKIMU-0ece1bl 00eCTIeYrBa0T KOHTAKT MPENOoJaBaTessl ¢ ayAUTOPUEH, YTO TO3BOJISIET
MpUBJIEKaTh BHUMAaHHE CTYACHTOB K HauOoliee BaXXHbIM T€MaM UCIHIUIMHBI, aKTUBHO BOBJIEKATh
UX B y4eOHBIN IpoIecC, KOHTPOJIMPOBATH TEMI H3JIOKEHUS YIeOHOr0 Marepuaia B 3aBUCUMOCTH OT
YPOBHSI €r0 BOCIPHSTHS.

IIpakTHYeckoe 3aHATHE — 3aHATHE, IOCBSIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHHUH U
HAaBBIKOB I10 3aKPETUICHUIO TIOJYYE€HHbBIX Ha JICKI[UU 3HAHUM.

KoHcynbTauum — B YYEeOHBIX 3aHSITHN, SBISIONUNCS OMHOM W3 (OpM KOHTPOIS
caMocCTOsITeNIbHOM  paboThl  cryaeHToB. Ha  koHCymbTanusx 1o mpoch0e  CTYAEHTOB
paccMaTpUBAIOTCSl HaWOoJee CIIOKHbIE MOMEHTHI IPH OCBOCHUHM MaTepuana JUCLHUIUIMHBL,
IIPEeno/iaBaTelib OTBEYAET Ha BOMPOCHI CTYAEHTOB, KOTOpPbIE BO3HUKAIOT Yy HHUX B IIpoLecce
CaMOCTOSITENIbHON PaOOTHI.

6. [lepeyeHb JHIEH3MOHHOT0 M (MJH) CBOOOJHO PACHPOCTPAHSIEMOI0 MPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHMH 00pa30BaTelbHOr0 Impolecca 0
AUCHUILINHE

B niporiecce ocymiecTBiaeHusI 00pa3oBaTeIbHOTO MPOIEcca MO AUCIUTUINHE UCTIOIb3YOTCS:
st (POPMUPOBAHUST MATCPUAIOB JIJISl TEKYIIETO KOHTPOJS YCIIEBAEMOCTH W TIPOBEIACHHUS
POMEKYTOYHOW aTTEeCTAIMH, JJIs1 POPMHUPOBAHUS METOIMICCKUX MATECPUAIIOB 110 JUCIUILTUHE:
* mnporpammbl Microsoft Office;
=  p3pareinbsckad cucreMa LaTex;
= Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMeHHBIX TPo(ecCHOHAIBHBIX ©0a3 JaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIECTBJIEHHH 00pPa30BaTeJILHOIO Ipouecca 1o
AUCHHILIMHE (IPH He00X0AMMOCTH)

B npornecce ocymecTiaeHus: 00pa3oBaTeNbHOTO MpoLecca M0 AUCHUININHE HCIOIb3YIOTCS:

- ABroMaTtu3upoBaHHas OubnuoreyHo-uHdopmanmonHas cuctemMa «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0nOMMoTedHas cucrema «HOpaiit» https://urait.ru

- DnekTpoHHO-0nOMMoTedHas cucrema «Jlauby http://e.lanbook.com/

- DnekTpoHHO-0nbanoTeuHas cuctema «Koncynbtant CTyneHTay.
https://www.studentlibrary.ru/

8. [lepeyeHb  OCHOBHOII W  JOMOJHHUTEJIbHOW  Yy4yeOHOIl  JHMTepaTypbl, pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH «AHTepHET», HEOOXOAUMBIX /1JIsi OCBOECHHS
AMCUUILIMHBI

a) OCHOBHAS JIUTEepaTypa
1. H. C. baxsanos, H. II. )Kugkos, I'. M. KobGenbkoB UucineHHble MeTOabl - MOCKBa:
Jlaboparopus 3uanmii, 2020. https://www.studentlibrary.ru/ru/doc/ISBN9785001018360-
SCNO0000/000.html
2. YymnmukoB A.M. MaremMaTtudeckue MOJEM HEJIWHEHWHON AuHAMHUKH. M.:. DuaMatiur,
2003. https://www.studentlibrary.ru/ru/doc/ISBN5922103660-SCN0000/000.html

0) 10MOJTHUTEJIbHAS JIUTEepaTypa



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/
http://e.lanbook.com/
https://www.studentlibrary.ru/
https://www.studentlibrary.ru/ru/doc/ISBN9785001018360-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN9785001018360-SCN0000/000.html
https://www.studentlibrary.ru/ru/doc/ISBN5922103660-SCN0000/000.html

1. I'mezun C.JI. MeToasl KOMIBIOTEpHOH I'pauKu B KAUECTBEHHOM TEOPUHU JMHAMUYECKUX
CHUCTEM Ha TUIOCKOCTH: METO/I. yka3zanusi — SIpocnasns: SApl'Y, 1982.

9. MaTepuajbHO-TeXHHYeCKasl 0a3a, He0OXoAUMAas JJsl OCYIIeCTBJIEHUSI 00Pa30BATEILHOIO
npoiecca no JMCUMUIINHE

MarepuanbHO-TeXHHUECKass 0a3a, HEOOXOoJuMas Uil OCYHICCTBICHHS OOpa30oBaTEIbHOTO
npoliecca 1Mo AUCHUILTAHE BKII0YAeT B CBOM COCTAB CIICIMAbHbIC TIOMEIICHUS:
— y4eOHBbIC ayJJUTOPUH JIJISl IPOBEICHUS 3aHSATHH JICKIIMOHHOTO THIIA;
— yd4eOHbIe ayJUTOPUU JJIS IPOBEJCHUS MPAKTUYECKUX 3aHATUH (CEMHHAPOB);
- yT-I€6HBIe AyJAUTOPUHN IJIA TPOBCACHUSA I'PYIIIOBBIX U MHAUBUAYAJIbHBIX KOHcyHbTaHHﬁ;
— y4eOHbIe ayJUTOPUU JJIS IPOBEJCHUS TEKYIETO KOHTPOJIS ¥ IPOMEKYTOUHOH aTTeCTaIuH;
— INOMCHICHUSA OJIsA CaMOCTOSITSIILHOU pa6OTLI;
— IOMCHICHHUA I XpaHCHUA U HpO(bI/IJIaKTI/I‘-IeCKOI‘O 06CHy)KI/IBaHI/I$I TCXHUYCCKUX CpPCACTB
00y4eHwusl.
[TomenieHust At CaMOCTOSTENILHOW PabOThl OOYYAIONIMXCS OCHAIEHBI KOMITBEOTEPHOMH
TEXHUKOU C BO3MOKHOCTBIO IIOAKJIFOYECHUA K CETHU ((I/IHTepHeT)) n oOecreueHruEM J0CTylna B
AJIEKTPOHHYIO WH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly OpTraHHU3aIINH.

ABTOp:

npodeccop kadenps! qudepeHnanbHbIX YpaBHCHHM, 1.].-M.H. A.H. Kynukos



IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«MeToabl KOMIIBIOTEPHOI0 UCCIEI0BAHUSA TUHAMMYECKHX CHCTEM»

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

1. TunoBbIe KOHTPOJIbHBIC 3aIaHUA UJIH UHBIC MaTepHaJIbl,
HCII0JBb3YEMbIE B IIpOLECCE TeRymeﬁ aTTeCTallumn

KonTpoubnas padora Nel
(coCTOMT U3 MHOKECTBA BADHAHTOB — HOMEP BapHAHTA — HOMEP 3a/IaHMs)

1. Ucnonp3ys meton PyHre-KyTTel BTOporo mopsiika mocTpouTh (pa30BBI MOPTPET CIICTYIOIICH
cucTtembl Tu(PepeHIInaTbHBIX YPAaBHCHUN

X =ox— X2 + dxl(xl2 + x%),
X2 = X1 + X2 +dx2(x12 + xg),

rie o =1d =-1.

2. Ucnonb3ys meton Pynre-KyTTel TpeTbero mopsiaka moctpouts (a3oBblii TOPTPET CleAyIOUIeit
cucteMbl AudepeHnnanbHbIX ypaBHEHUH

. 2,2

X = ax)— X2 +dx (X +X5),

X2 = X +axp + dx2(x12 + xg),

rae a=-1d =1.

3. Ucnionb3yst meton Pyrre-KyTThl ueTBepTOro Mopsiaka mocTpouTh (a3oBbIi MOPTPET CIEAYIOIEH
cucteMsbl AuddepeHnanbHbIX ypaBHEHUH

X =axy— X2 + Xm(Xf + X%),

X9 = X +ox2 + dx2(x12 + x%),
roe o =0,d =-2.

4. Ucnonb3ys meton Pynre-KyTThl BTOpOro mopsjaka moctpouTth (ha3oBblii MOPTPET CleAyrolei
cucteMsbl AuddepeHInaIbHbIX YpaBHEHUH

X =axy— X2 + Xm(Xf + X%),

X2 =X +axp + dx2(x12 + x%),
rie o =-2,d =0.01.

5. Ucnonw3ys meron Pynre-KyTTel TpeTbero mopsiiika mocTpouth (pa3oBbI MOPTPET ciexyromeit
cucTeMbl TUPpepeHnanbHbIX YpaBHEHUH

Xq =—X1 +dxqdxo,
Vo 2. 2
X2 =x2 + (8 +X5),



roe d =1.
6. Ucnonw3yst meton PyHre-KyTThl ueTBepTOro nmopsijika mocTPOUTh (ha30BbIi OPTPET CICTYIOIICH
cucteMsbl AuddepeHInaIbHbIX YpaBHEHUN

X1 =—X1 +dxqdxo,

X9 = x2+(x12+x§),

roe d =-1.
7. Ucnonb3yst Mmeton PyHre-KyTTel TpeThero mopsigka mocTpouTh (a3oBBIA MOPTPET CICAYIOMICH
cucteMsbl AuddepeHInaIbHbIX ypaBHEHUN

X = —x1 + dxqdxo,
X2 = —X2 +dx1 (X + x2),

roe d =-1.
8. Ucnonb3ys meton Pynre-KyTTel TpeThero mopsijika mocTpouTh (a30BbIid OPTPET CISAYIOMICH
cuctembl AU QepeHInanbHbIX YpaBHEHUN

X1 = —x1 +dxqdxo,
X9 = —X2 +d(X1 + X2),

roe d =1.
IlpaBuJia BLICTABJIEHHS OLEHKH 110 Pe3yJIbTATAM KOHTPOJbLHOH PadoTh

OueHka 1o pe3yabTaTaM CaMOCTOSITEIBHOM pabdoThl cyYUTaeTcss B OauiaXx IO CJICAYIOIEMY
MPUHIINITY:
" 33 Ka)XXJ10€ MOJHOCTHIO IPABWJILHO BBINOJIHEHHOE 3a/1aHne — 3 Oaia;
"  [IpH pelIeHUHU JOMYIIEeHbI He3HAUNTENbHbIE OITNOKN — 2 Oalia;
"  [IPaBWIBHO BBIOpAH CIOCOO pelieHus 3aJaHusl, HO TP €ro peau3aiiy JOMYIIeHbl TpyObie
ook — 1 6an.

KonrpoJsibHasi pa6ora 2 (COCTOMT M3 MHOKECTBA BADHAHTOB — HOMEP BApHAHTA — HOMeP
3a1aHNs)

1. Tloctpouts (pa3oBbie HOPTPETHI CAEAYIOIIMX CUCTEM MPHU PA3INUYHBIX 3HAUEHHUSAX apaMeTpa
X+X=0o(l- x2)>'<.
2. HOCTpOI/ITB (1)33OBLIC MOPTPETHI CIACAYIOINUX CUCTEM IIPU PA3JINYIHBIX 3HAUCHUAX ITAPAMCTPOB
X+ x = o1+ ax? —bx*)x,a=5b =050 =15.

3. Tocrpouth (a3oBble TOPTPETHl CIEAYIOMIEH CHCTEMBI TPH Pa3IHMYHBIX 3HAYCHUSX
napametpoB (ypaBHeHnue Jlyddunra)

X+ X+ ,Bx3 =0.
4. Co3pmatph mporpaMmy, KOTopas JEMOHCTPUPYET aTTPAKTOPbl 0TOOpakeHHsI DHO
2
Xn+1 =1-2Xn —yn.
Yn+1 = Xn.
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5. Co3pmate mporpammy, KOTOpasi JI€MOHCTPUPYET aTTPaKTOphl OTOOpakeHHs (Ha
BHOPHUPYIOIIEM IIAPUKE)
Vpa1 = L—&)vpy + Ksin ¢,

Pn+1 = ¢n +Vn(mod 27).
6. CoszaTh Iporpammy, KOTopas IE€MOHCTPHPYET aTTPaKTOphl OTOOpakeHHs (CHCTEMBI
Hkena)

Zn11 = A+ Bzpexp(i| zn [2).
7. Co3nare mporpaMmy, KOTOpasi IMO3BOJISIET BBIYMCIUTH CTApIIMi TOKa3arenb JlsmyHoBa 1uis
CIIC/IYIOIIMX OJHOMEPHBIX OTOOpaKEHUI: a) KyOudeckoe; b) ioructudeckoe; C) OKPYKHOCTH.
8. Co3math mporpaMmy, KOTOpasi MO3BOJISIET BBIYMCIUTH CTApLIMK MOKa3arenb JlsmyHoBa Juis
CIIEIYIOIIMX OJHOMEPHBIX OTOOpaKeHUH: a) oToOpaxeHue DHo; b) cucrembl Mkena.

HpaBI/IJ'[a BbBICTABJICHUS OLCHKH 110 pe3yjJbTaTaM KOHTpOJ’[LHOﬁ paﬁoTbI

OueHka mo pe3yiabTaTaM CaMOCTOSITENBHOM pPAa0OThI CUMTaeTCs B Oaiax Mo CIEAYIOIIeMY
MPUHIINITY:
" 33 Ka)XJ10€ MOJHOCTHIO IPABUJILHO BBIIIOJIHEHHOE 3a/laHue — 3 Oaiiia;
"  [IpH pelICHUH JOMYILIEeHbI He3HAUNTENbHbIE OINOKN — 2 Oalia;
" [IPaBWIBHO BBIOpAH CIIOCOO pelieHus 3aJaHusl, HO TP €ro peau3aiiy J0MYIIEeHbl Tpyobie
ook — 1 6an.

2. Cnucok BOITPOCOB U (I/IJ'[I/I) 3aJaHuH 13 MMpOBEACHUSA l'[pOMe)KyTO‘-IHOﬁ arrecranmuun
BOl'lpOCbl K 3K3aMEHY

1. uddepenunanbupie ypaBHEHHS W CHCTEMBI MEPBOTO MOpsaka. [Ipumepsl aBTOHOMHBIX
ypaBHEHHUH U cucteM. IIpruMeppl HEaBTOHOMHBIX YpaBHEHUH U CUCTEM.

2. OOmme cBOicTBa aBTOHOMHBIX aH(depeHInanbHbIX ypaBHEHUH. THUNBI TpaeKTOpHi
aBTOHOMHBIX AU depeHnanbHbIX YpaBHEHU.

3. Pemenne cucrem muddepeHIHaTbHBIX YpaBHEHHH B CIy4asx: a) BCE COOCTBEHHBIE

3HaYeHUs TMpocThle ©0) COOCTBEHHbIE 3HAUEHHMs] KOMIUIEKCHbIE C) CiIydail KpaTHBIX

COOCTBEHHBIX 3HAUYEHHH

Matpuynas 3xcrnioHeHTa. 3anada Komu. Tpaekropun pemeHuii.

5. CkanspHble ypaBHEHHUS. Y CJIOBUS CYIIECTBOBAHUS M €AMHCTBEHHOCTH peteHuil. [Ipumeps,
KOI'Zla HET €JUHCTBEHHOCTH.

6. OcoOsie Toukn. Knaccupukanus ocoOsix Touek. Da3oBbIii MOPTPET.

7. VuBapuanTHble MHOT0OOpa3us. [Ipenensubie Touku. Teopema [Tyankape-benaukcena.

8. Tlomsarue cremenu cBobonpl. OtoOpakenne. Crenenne audQepeHranbHbIX YpaBHEHHH K
OTOOpaXKEHUSIM.

9. Cuctemsl B Bapuanusx. ®a3oBerit 00beM. Teopema JInyBums.

10. YucnenHsle MeTonbl perieHus: cucreM AuddepeHnnanbHbIX ypaBHeHHH. Metoabl Ditnepa,
Tpaneuuu, NpsiMOyroJIbHUKOB.

11. JIanyHoBckue ToOKa3aTenw. VIHTeprperanuss TOBEJCHHUS pEIIeHUH OT  BEJIMYMHBI
JSANYHOBCKUX IIOKa3zareiael. AJITOPUTM TMOJCYeTa JIAMYHOBCKUX IIOKazaTesled  Juis
OTOOpaXKEHHIA.

12. TlonsiTHe Xaoca IUIsi OTOOpaKeHUH. YCIIOBHS IUIS XaOTHYHOCTH OTOOpakeHHWH. [Ipumepsr
XA0THYECKUX OTOOpakeHU.

13. I'py0Obie muHaMHUYecKre CUCTeMBL. [IpumMephl rpyObIX M HErpyOBIX CHCTEM.

14. Tlpocreiimue 6udypkarmonnsle 3agauu. MHTepnpeTanys noay4eHHbIX pe3yIbTaToB.
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Onucanue npouenypbl BICTABJICHUS OLEHKH

B 3aBucumoctu OT ypoBHS CPOPMHUPOBAHHOCTH KaXKJIOM KOMIIETEHLMH IO OKOHYAHUU
OCBOEHUS AMCLUIIIMHBI CTYACHTY BBICTABJISIETCSl OLIEHKaA. JlJI1 AMCLUIUIMH, U3y4aeMbIX B TEUECHUE
HECKOJIBKMX CEMECTPOB, OLIEHKA MOKET BBICTABIISATHCS HE TOJIBKO IO OKOHYAHUHU €€ OCBOEHUs, HO U
B MPOMEXKYTOUYHBIX ceMecTpax. Buj OLEeHKH (KOTIUYHOY», «XOPOIIOY», «YIOBJIETBOPUTEIHLHO,
«HEYIOBIIECTBOPUTEIIbHO», «3aUTEHO», «HE3auTEHO») ompeneisercs  pabodeil mporpamMmoin
JUCLUIUIMHBI B COOTBETCTBUHU C YYEOHBIM IJIAHOM.

OueHka «OTJIMYHO» BBICTABISAETCS CTYACHTY, Yy KOTOPOro Kaxaas KOMIIETCHIIMS
(TTOJTHOCTBIO MM YacTUYHO (hopMUpyeMasi JaHHOW IUCIMIUIMHON) copMupoBaHa Ha BBICOKOM
YPOBHE.

OneHka «XOpoILI0» BBICTABISIETCS CTYAEHTY, Y KOTOPOTO Ka)k/1asi KOMIIETEHIIMS (ITOJIHOCTbIO
WIM YacTU4YHO ¢opMupyemas [aHHOW JMCUUIUIMHOW) cdopMmupoBaHa HE HKXKE, YeM Ha
IIPOJBUHYTOM YPOBHE.

OneHka «yJOBJIETBOPUTEIIBHO» BBICTABISECTCSA CTYAEHTY, Y KOTOPOrO KaXk/1asi KOMIIETCHIIMS
(TTOJIHOCTBIO WJIM YaCTUYHO (pOopMHUpYyeMast TaHHOW AMCHUIUIMHON) cpOopMUpOBaHa HE HUXKE, UYEM Ha
IIOPOrOBOM YPOBHE.

OneHka «HEYJIOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, y KOTOpPOro XOTs Obl O/Ha
KOMIETEeHIHs (IIOJIHOCThIO WJIM 4YacTUYHO (QopMHUpyeMasl JaHHOM NUCUUIUIMHON) chopmHupoBaHa
HUKE, YEM Ha IOPOTOBOM YPOBHE.

OreHKa «3a4TE€HOY» BBICTABISIETCA CTYIEHTY, Y KOTOPOTO KaXKJash KOMIETeHIIUS (TOJTHOCTHIO
VI YaCTUYHO (popMHUpyeMasi JaHHOW JUCHUILTMHON) COPMHUPOBAaHA HE HUXKE, YEM Ha IMOPOTOBOM
YPOBHE.

OneHka «He 3a4TE€HO» BBICTABISETCS CTYAEHTY, Y KOTOPOTO XOTsI Obl OJJHA KOMIIETEHIUS
(TIOTHOCTBIO UM YaCTUYHO (hopMUpyeMas NTaHHOW MUCHUILUIMHON) copMUpoBaHA HIDKE, YeM Ha
[IOPOTOBOM YpPOBHE.



IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«MeToabl KOMIIBIOTEPHOI0 UCCIEI0BAHUSA JUHAMMYECKHX CHCTEM»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JUCIHUIIJINHBI

OcHoBHOW (opmoli wm3nMOkKeHHs]  ydeOHOro Martepuana mo aucuuiuinHe «Konmenmun
COBPEMEHHOT'0 €CTECTBO3HAHUAY SBISIOTCS JICKIUHU, IPUYEM B JOCTATOYHO OONbIIOM 00BeME. DTO
CBA3aHO C TEM, YTO B OCHOBC ((MGTOI[IJI KOMITIBIOTCPHOI'O0 HUCCICAOBAHUA JUHAMUYCCKHUX CUCTCM»
JEKUT 0coObI MaTemartnyeckuil anmnapar. [Io GOJIBIIMHCTBY TEM MPEIyCMOTPEHBbI MPAKTHYECKHE
3aHATHUSA, Ha KOTOPBIX MPOUCXOJUT 3aKPCIUICHUEC JICKIMOHHOI'O MaTCpuajia ITyTEM IIPUMCHCHUA €TI0
K KOHKpPETHbIM (DUM3MYECKUM 3aJayaM U OTpabOTKa HABBIKOB  pabOThl C MaTeMaTHYeCKUM
anmnapaToM «KOHIIeNIIMY COBPEMEHHOT'O €CTECTBO3HAHUS.

JlJis yCHenHOro OCBOEHUSI JUCUUIUIMHBI OYEHb Ba)XHO pPELICHHE JOCTATOYHO OOJBIIOro
KOJIMYCCTBA 3a4a4, KaKk B ayJUTOPHH, TaK U CAMOCTOATCIIbHO B Ka4CCTBC AOMAIIHUX SaﬂaHHfI.
[Ipumepsl pemieHuss 3agad  pa3OUparoTCs Ha JIEKUUAX U MPAKTUYECKUX 3aHATHSAX, MPHU
H€06XOIII/IMOCTI/I o Hauboee TPYAHBIM TEMaM HNPOBOAATCA AOIIOJHUTCIBbHBLIC KOHCYJIbTAllUU.
OcHoBHasl 11eNb pelIeHus 3a/1a4 — IOMOYb YCBOUTH (PYHIAaMEHTAIbHBIEC MMOHSATHUS, 3aKOHBI 1 OCHOBBI
JAHHOTO Kypca. [ns pemeHust Bcex 3amad HEOOXOIUMO 3HaTh W IMOHUMAaTh JIEKUMOHHBIN
matepuai. [losTomy B mporecce U3ydeHus: TUCHUIUIMHBL PEKOMEHIYETCS PETyIsipHOE MOBTOPEHUE
MPOMICHHOTO JIGKIIMOHHOTO MaTrepuana. Marepualn, 3aKOHCIEKTHPOBAHHBIM Ha  JICKIUSX,
HEoOXO0IUMO JoMa emle pa3 mpopabarbiBaTh W NMPU HEOOXOAMMOCTH AOMONHATH MH(OpMalMei,
MOJIY4YCHHOM Ha KOHCYJIbTAIUAX, IPAKTUYECKUX 3aHATUSIX WU U3 YUeOHOM JIUTEpaTypHI.

Bonbiioe BHUMaHKME JOMKHO OBITH YJEJICHO BBIOJHEHUIO JOMaIlHEel padoThl. B kauecTBe
3alaHuil 11 CaMOCTOSATEIbHONW paboThI JloMa CTyJIEHTaM IpeajiaratoTcsl 3a/1ayd, aHaJIOIMYHbIE
pa3o0paHHBIM HA JIGKIMSIX M MPAKTHUYECKUX 3aHATUAX WM HEMHOro OoJiee CIIOXKHBIE, KOTOphIE
SABJIAIOTCA PE3YyJIbTATOM 06’I)CIII/IH€HI/I$I HECKOJIBKHMX 0a30BbIX 3aJa4.

Jlis TpoBepKM M KOHTPOJIA  YCBOCHHS TEOPETHYECKOI0 Marepuaia, MpUOOpEeTEeHHBIX
MMPAKTUYCCKUX HABbLIKOB pa6OTI)I IpoOBOAATCA CCEMHHAPCKHUEC 3aHATHA, KOTOPBIC IMIOMOIarOT
Pa3bACHUTH MaTepUall O MPONUAECHHOU TeMe.

B KOHIEC CEMECTpa H3YUYCHUSA AUCHUIUIMHBI CTYACHTBI CAAIOT 3a4€T. 3aueT Mo UTOraM
MEPBOTO CEMECTpPa BBICTABISETCS MO MTOTaM TECTUPOBAaHUS M KPATKOro coOeceloBaHUS MO ero
pe3ynbTaram.

OcBouTh BONPOCHI, H3JIaraeMble B Mpolecce U3ydeHUs AucHUIuIMHbl «KoHuenuuu
COBPEMEHHOT0 E€CTECTBO3HAHMS» CaMOCTOSITEIbHO CTYIEHTY KpailHe CII0KHO. DTO CBA3aHO CO
CIIOHOCTBIO M3y4aeMOro marepuaia U OonblmuM o0beMoM Kypca. [losTomy mocemieHue Bcex
ayJIUTOPHBIX 3aHITHUN SIBISETCS COBEPIIEHHO HEOOXOAUMBIM. be3 yIOpHBIX U peryisipHbIX 3aHATHI
B TEYEHHE CEMECTpa CJaTh 3a4eT M HK3aMEH N0 WUTOraM H3y4Y€HHUs JTUCLUUIUIMHBI CTYACHTY
MPaKTUYECKH HEBO3MOXKHO.
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