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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JucuumiuHa «Meroabl  KOMIBIOTEPHOIO — MCCIENOBAHUS  JUHAMUYECKHX  CHUCTEM»
ofOecrieunBaeT MpHOOpEeTeHHWE 3HAHUNW M YMEHUH B COOTBETCTBUM C TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHIAPTOM, CONCHCTBYET (pyHIaMeHTanu3auu oopa3oBaHus, GOPMUPOBAHUIO
HAYYHOT'O MBIIIJICHUS ¥ CIIOCOOHOCTH K BOCHIPUSATHIO HAYKU KaK €JMHOTO LIEJI0r0, YaCThI0 KOTOPOTO
ABJIseTCs MaTemMaruka. Llenpro npenogaBaHus AUCLUIUIMHBI SBISETCS O3HAKOMIICHUE CITyLIaTeNen ¢
bu3nYeCKUMU MPUHIMIIAMU, 3aKOHAMH, MOJICIIIMUA TIO3BOJISIOIIMMU OOBSICHUTh OKPY>KAIOLIUI 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 JUCHMIUIMHA OTHOCHUTCS K 4YacTH 00Opa30BaTeNIbHOM Mporpammsl, (GpopMupyemoin
Y4aCTHUKaMU 00pa30BaTENIbHBIX OTHOILEHHH, U ABJISETCS NEKTUBHOM IUCHMILIMHON. JlucuuninHa
«MeTo/ibl KOMIBIOTEPHOI'O MCCIEAOBAHUS JUHAMUYECKHUX CHCTEM» BXOJIUT B LMKJ JUCHUUIUIMH,
KOTOpbIE O00€CleYnBalOT OBJIAJCHUE OOILICHAyYHbIMH 3HAaHUSMM B O0JIACTH COBPEMEHHOIO
€CTECTBO3HAHUS U CBA3b UX C MAaTEMaTHMUYECKUMHU JUCHUIUIMHAMUA HEOOXOAUMBIMU Ul IOJTOTOBKU
cnenuanucra maremaruka. OHa OCHOBBIBAETCS HA 3HAHMAX, IOJNYYEHHBIX CIYLIATEISIMH 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 TUCHHUILINHE, COOTHECEHHBIE C MJIAHUPYEMbIMHU
pe3yJbTaTaMH 0CBOeHHs 00pa30BaTeIbHOM NIPOrpaMMbl 0aKkajlaBpuara

[Iporiecc M3ydyeHus TUCHMIUIMHBI HampaBiieH Ha (OPMHUpPOBAHME CIEIYIOIIUX 3JIEMEHTOB
komneTeHMi B cooTBercTBUU ¢ PI'OC BO, OIl BO u npuobpereHus cienyromux 3HAHUH,
YMEHUH, HaBBIKOB U (WUJIH) OIBITA IEATEIILHOCTH:

Dopmupyemas NHaukaTop 10CTHKEHUSA Ilepeyennb
KOMITETeHLUSsI KOMIIETeHIIHH IUVIAHNPYEeMBIX Pe3yJabTAaTOB 00y4eHus!
(xox u popmyIHpPOBKA) (kox u popMyJIIPOBKA)

IIpodeccnonaibHble KOMIETEHIIUN

K-1 H-1K-1.1 Bianers HaBbIKAMM:
CriocobeH cobupars, OO6nanaet ciocoOHOCTBIO | - KPUTUYECKOTO 0TOOPA JaHHBIX, CBSI3aHHBIX C
00pabaTsIBaTh U KPUTHYECKOI'0 0TOOpa HCCJICIOBAHUSAMH TUHAMUYECKUX CUCTEM,
WHTEPIPETUPOBATH JaHHBIC | TAHHBIX, CBSI3AHHBIX C MPOBOJIUMBIC B PAMKAaX U3yUYCHHUS JTUCIUITIHHBI
COBPEMEHHBIX HAYYHBIX HAYYHBIMU
HCCIICOBaHUM, HUCCIIeJOBAHUSIMH
HEOOXOIUMBIE IS
8 U-TIK-1.2 YMers:
(bopMHPOBaHHSI BEIBOJIOB 110
HMeeT HaBBIKK 00pabOTKH | - YHCIEHHO U TEOPETUICCKH ONPEACTSIT
COOTBETCTBYIOIINM . N
JAHHBIX ¢ IPUMEHEHHEM YCTOWYMBOCTD PEIIEHIH,
HAYYIHBIM UCCIIETOBAHUAM
COBpPEMEHHBIX - OTIPENENATh Pa3MEPHOCTh ATTPAKTOPOB,
HH(POPMAITUOHHBIX - COCTABJIAThH AJITOPUTMBI U TIHCATh

TEXHOJIOTMM U aJITOPUTMOB | KOMIIBIOTEPHBIE TPOTPAMMBI,
- I0JIb30BaThC MAaTEMATUYECKUMH [TAKETAMHM.

HU-IIK-1.3 Biagern HABLIKAMM:
Cnoco0eH caMOCTOSTENBHO | - OCHOBHBIMU HaBBIKAMH KOMITHIOTEPHBIX




WHTEPIPETUPOBATH TaHHBIE
HAyYHBIX HCCIIEIOBAaHUHA U

HUCCIEIOBAHNN TMHAMUYECKHX CUCTEM,
- HCTIOJIL30BaHUS COBPEMEHHBIX pa3padOTOK B

(bopMyIHpoBaTh MPUKIIAJIHBIX 3a/1auaX

COOTBETCTBYIOIIIHE BHIBOIBI
MK-3 HU-1IK-3.1 3HaTh!
Crnoco0eH k pa3zpabotke u | O0nagaeT yCTOHUYMBBIMU - OTIpeJIeNICHUE TUHAMUYECKON CUCTEMBI U
MPUMEHEHHUIO 3HAHUSIMHU B 00J1aCTH OCHOBHBIX TIOHSTHI 3TOTO pasjerna

AITOPUTMHUYCCKUX U
IMporpaMMHbIX peHICHI/Iﬁ B

pa3pabOTKH aJIrOPUTMOB U
MPOrPaMMHUPOBAHUS

G dhepeHInaNbHBIX ypaBHEHHIH,
- METOJIbI MPUOIMKEHHBIX PEIICHUN

00/1aCTH CUCTEMHOIO U
TIPUKIIaTHOTO
IIPOTPAMMHOTO
obecrieyeHust

mddepeHInanbHbIX ypaBHEHHMH,
- KJTAaCCHU(UKAINIO OCOOBIX TOUEK,
- UTEPAIIIOHHBIC METO/IBI.

4. O0beM, CTPYKTYpA U CO/iepKaHMe TN CHUTITHHbBI

OO01mmas TpyI0eMKOCTh JUCIUTIINHBI COCTABIISICT 2 3a4STHBIC CIMHUIIBI, /2 aKaJl. 4acOB.

Buapl yueOHbIX 3aHATHIA,
BKJIIOYAsl CAMOCTOSITEIbHYIO
paboTy CTy1eHTOB,
U UX TPY10€MKOCTh
(B akaleMHYeCKHX 4acax) DopmbI TEKYIIETO
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MeTobl pUOIIMKEHHOTO
HWHTETPUPOBAHUS
A GEPCHIMATBHPIX yP-H. DpOoHTAJIBHBIN OIIPOC U
Mertoast Pyrare — KyTTsr. . .
1. AL EY Y 5 2 2 1 4 o0cyKIeHre TTPOHICHHOM
@®a30BbIe IOPTPETHI HA oMb
iockoct. CeueHue
[Myankape. Otobpaxenne
Ilyankape
OTtoOpaxkeHust (Kackassl).
MerTo npocToil uTeparuu.
2 YcnoBust CXOOUMOCTH. 5 5 5 4 OpoHTaJBHBIN OIIpOC.
" | HemoxBr»HbIE TOUKH o0cyxIeHue.
0TOOpaXeHHUs U UTepauui
O0TOOpaKEeHUS




JIuHelHbIe CUCTEMBI C
ITOCTOSAHHBIMH
ko3 PumeHTaMH. N
DpoHTaIBHBIN OIpoC.
3. | llpubnmxennoe 5 2 2 1 4 p P
. o0cyx)/ICHHE.
MOCTPOCHHUE MATPHUIHOM
SKCIIOHEHTHI. AHAIU3
YCTOWYUBOCTH PEUICHUI
4 JIsmyHOBCKHE TTOKa3aTeNH. 5 5 5 4 O6cyxnenue B popme
' .HSIHYHOBCKaH PasMEPHOCTb Kpyrjoro ctojia
5. | JJabopatopnas pabora 1 5 2 JlaboparopHas padota 1
6. | Kanonuueckue (ypaKTaiisl 5 1 1
Pacuer oToOpakenuit
7. P 5 2| 2
Ilyankape
8. JlabopartopHas pabota 2 5 2 JlaboparopHas pabota 2
9 HucneHHbIN aHAINA3 5 5 5 4 OpoHTaNIBHBIN OIpoC.
' NIEPUOIUYECKUX PEILIECHUMN Ob6cyxnenue
10. | PasmepHOCTH aTTpakTOpa 5 1 1
HucneHHbIN aHAINU3
HCEKOTOPBLIX TUHAMHNYCCKUX DPOHTATBHBIA OMPOC
11. | cucremc 51 |1 1 4 P poc.
o0CcyxIeHUE
pacnpeneneHHbBIMA
rapaMeTpamu
OO6cyxnenue
12. | [lakeTsl mporpamMm 5 1 1 1 4 | TpoiiIeHHBIX TEM, aHATN3
J1a00paTOPHBIX padoT 1, 2
0,5 | 3,7 | 3auer
HUTOI'O 16 | 16 4 |05 |357
Conep:xanue pa3ies10B JMCUUILIHHBI:

1. MeTtoabsl npud/InKeHHOr0 HWHTerpupoBaHusi IuddepeHINANbHBIX ypaBHeHHH. MeToabl
Pynre — Kyrrel. ®@a3oBbie noprpersl Ha miockoctu. Cedyenue Ilyankape. Orodpaxenue.
Ilyankape. [IpubnmxeHHOe HHTETPUPOBAHHE: METOJ MPSIMOYTOJBHHUKOB, Tpamenui, cxema
DOitnepa. Meton Pynare-Kytter 4 nopsiaka. [lonsitus: cemnno, Gokyc, IEHTP.

2. OroOpaxkenuss (kackaabl). MeToa mNpocToii HWTepauuH. YCJIOBHA  CXOIAMMOCTH.
HenoaBu:kHble TOUYKH 0TOOpakeHUsl U UTepauuii oTodpaxkenus. OCHOBHBIE OTOOpaKCHHUSI.
[TonsiTHs HETIOABIKHOM ToukH. MTepanuu B oToOpaxkeHusx. [ToHsaTHs neproaa oToOpakeHu.

3. JluHeiiHble CHCTEMBI ¢ MOCTOSIHHbIMH KO3(pduunenramu. [pudim:keHHOE MOCTpOeHHE
MATPHYHOH JKCIOHEHTBHI. AHAIW3 YCTOWYMBOCTH pemennid. Teopema JlsnyHoBa mo
nepBoMy npuOimkeHuto. [IpousBogHas B CHily CHCTEMBI. 2 OCHOBHBIX CIOC00a MOCTPOECHHS
MaTPUYHOU IKCITIOHEHTBHI.

4. JlanyHoBckMe nmoka3atenu. JIsnyHoBckasi pa3mepHocTh. Matpuna SIkoou ¢ nepeMeHHbIMU
koddumenTamu. O HEBO3MOXHOCTH ISl HE€ PUMEHEHHs TeopeMbl JISmyHOBa IO TIEPBOMY
NpUOIMKEHUIO ISl MCCle0BaHus ycToHuuBocTU. OmnpeneneHne JSMyHOBCKUX IOKa3aTelei.
Cnoco0w1 moacueTa. Anroput™m benertuna.

5. Kanonmueckue ¢ppakransl. [lonstus mepsl. Mepa Xaycnopda. OcHoBHBIE (hpaKTab.

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



7. UnciaeHHBII aHAJIW3 NEPHOAWYECKHX pemieHHil. JIAmyHOBCKHME IIOKazaTeauM — Kak
OTIPENICTUTENH TUHAMHUKHN PeIIeHnH (UK, Xaoc U T.1.). Criektp Dypsbe.

8. Pa3mepHOCTH aTTpPaKTOpa. AJITOPUTM IOJICUETa PA3MEPHOCTH aTTPAKTOPA.

9. YucjeHHBIH AaHAJIW3 HEKOTOPbIX [MHAMHYECKHX CHCTEM C pacnpeleJeHHbIMH
napamerpamu. Ainroputm nojcuera. OCHOBHbIE CXEMBbI aHAIN3A.

10. ITakersr mnporpamm. OCHOBHbIE MaTe€MaTHYECKHE IIAKEThl, I[IOMOTaloIlUe CYUTaThb MU
AQHAJIM3UPOBATh JTUHAMUYECKUE CUCTEMBI, PA3MEPHOCTH.

11. YucnenHslit aHaIU3 HEKOTOPHIX JUHAMUYECKUX CUCTEM C paclpe/ie]IeHHbIMU TapaMeTpaMH.

12. Ilakersl mnporpamMMm. OCHOBHbIE MAaTE€MaTHYECKHE TIAKEeThl, IIOMOTAIOIIUWE CYHUTATh M
AHAJIN3UPOBATh TUHAMUYECKUE CUCTEMBI, Pa3MEPHOCTH.

5. Oﬁpa30BaTeJ’[LHbIe TEXHOJOI'MH, B TOM YHMCJI€ TEXHOJOIMM 3JICKTPOHHOI'O oﬁyqemm H
AUCTAHIIHUOHHbIC 06p330BaTeJII>HLIe TEXHOJOIMH, HCIHOJbB3YEMbIC IIPU OCYIIECCTBJICHHU
06pa30BaTeJ'H:HOFO nmpouecca mo TMCUIIJINHE

B miporiecce 00yueHuUst UCTIOIB3YIOTCS CIISAYIONINE 00pa30BaTeIbHbBIC TEXHOIOTHH:

AKkageMuuecKasi JEKIHUA ¢ 3JIEeMEHTAMH JEeKIUHU-0eceabl — II0CIEI0BATEILHOE
M3JI0KEHUE MaTepuaia, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO B BHE MOHOJIOTA IMPENoJaaBaTelis.
DneMeHTHI JIeKIIMU-0ece/lbl 00eCTIeYrBAIOT KOHTAKT MperoaBaTelis ¢ ayAuTOpUe, 4To MO3BOJISET
MPUBJIEKATh BHUMAHUE CTYJCHTOB K HamOoJiee BaKHBIM T€MaM JUCIMIUIMHBI, aKTUBHO BOBJICKATH
UX B Y4€OHBII MTPOLIECC, KOHTPOJIUPOBATH TEMIT H3JI0KEHHS y4eOHOT0 MaTepuala B 3aBUCUMOCTH OT
YPOBHSI €70 BOCIIPHSTHSI.

IIpakTnyeckoe 3aHsATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHHH U
HABBIKOB I10 3aKPETUICHUIO TIOJYUCHHBIX Ha JICKITUU 3HAHUMN.

KoncynbTauum — B y4eOHBIX 3aHSTHUN, SABISIOMUNCS OJHOM M3 (OpM KOHTPOIA
CaMOCTOSITeNIbHOW  paboThl  cTyAeHTOoB. Ha  KoHcymbTamusix 1o  Tpock0e  CTYNIEHTOB
paccMaTpUBalOTCS HauOoJiee CII0KHBIE MOMEHTBI TIPHM OCBOCHHMHM MaTepHalia JIUCIMIUIUHEI,
MpEnoiaBaTelib OTBEYACT HA BOMPOCHI CTYACHTOB, KOTOpPbIE BO3HUKAIOT Y HHUX B IIpolecce
CaMOCTOSITENILHOM pabOTHI.

6. [lepeueHb JIMIIEH3MOHHOT0 W (WJIHM) CBOOOJHO PACHPOCTPAHSIEMOI0 TPOrPaAMMHOIO
o0ecreyeHusi, HCMOJB3YeMOr0 MPH OCYHIECTBJICHHMH 00pa30BaTeIbHOr0 mpomecca o
AUCHHUILIMHE

B mporiecce ocytiecTBiaeHUsT 00pa30BaTEIBLHOTO MPOIIEcca IO AUCIUILTUHE HCITOJIB3YIOTCS:
s GOPMUPOBAHUS MATEPUATOB AJS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH U TPOBEACHUS
MIPOMEKYTOUYHOM aTTECTAINH, IS (OPMHUPOBAHUS METOAMYECKAX MATEPUAIIOB IO TUCITUTUIAHE:
= nporpammsl Microsoft Office;
= p3gareibcekas cucreMa LaTex;
= Adobe Acrobat Reader.

7. IlepeyeHb COBpPeMEHHBIX MNpoO(eccHOHANBHBIX 0a3 JaHHBIX M HMH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX IPH OCYLIECTBJIEHHH 00pa30BaTeIbLHOIO Mpouecca 1o
AUCHHILINHE (PU He00X0AMMOCTH)

B npornecce ocymecTBieHust 00pa3zoBaTeNbHOTO Mpolecca Mo AUCHUIUINHE HCIOIb3YIOTCS:

- ABroMartu3upoBaHHas OubnuoreyHo-uHdopmarmonHas cuctema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0nOMmoTedHas cucrema «HOpaiit» https://urait.ru
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http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/

- DnekTpoHHO-0nOMMoTedHas cucrema «Jlanpy http://e.lanbook.com/
- DnexkTpoHHO-0MOmoTeyHas cuctema «Koncynbrant CTyaeHTay:
https://www.studentlibrary.ru/

8. [lepeyeHb  OCHOBHOW W  JIONMOJHUTEJLHOW  y4eOHOl  JIMTepaTypbl, PecypcoB
HHG(pOPMANMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTH «HTEepHeT», HEOOXOAUMBIX [JISi OCBOECHUS
AUCHHUILINHBI

a) OCHOBHAS JIUTEpaTypa
1. H. C. baxsanos, H. II. XKuakos, I'. M. KobGenbkoB UucieHHsle MeToabl - MOCKBa:
Jlaboparopus 3uanumii, 2020. https://www.studentlibrary.ru/ru/doc/ISBN9785001018360-
SCNO0000/000.html
2. UynuukoB A.M. Maremarndeckue MOJAEIM HEJIWHEWHOW auHaAMUKH. M.: DU3MATIUT,
2003. https://www.studentlibrary.ru/ru/doc/ISBN5922103660-SCN0000/000.html

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. I'ne3un C.J1. MeToabl KOMIIBIOTEPHON rpaKy B KAYECTBEHHON TEOPUU JUHAMMYECKHUX
CHCTEM Ha IUIOCKOCTH: METO/. yKazaHnus — Spocnasine: Spl'Y, 1982.

9. MaTepuajbHO-TeXHHYeCKAasl 0a3a, He0OXoAUMAs JJsl OCYIIECTBJIEHUSI 00Pa30BATEILHOIO
npoiecca no JUCUUIINHE

MarepuanbHO-TeXHHUECKass 0a3a, HEOOXOJquMas Ui OCYIICCTBICHHS OOpa30BaTEIbHOTO
nporiecca 1Mo AUCIHUILTUHE BKIIOYAeT B CBOM COCTAB CIEIHAIbHBIC IIOMETICHHS:
— y4eOHBbIC ayJJUTOPUU JIJISl IPOBEICHUS 3aHSATHH JICKIIMOHHOTO THIIA;
— y4eOHbIC ayJJUTOPUH JIJIS IPOBEICHUS IPAKTUICCKUX 3aHITUH (CEMHUHAPOB);
- yT-I€6HBIe AyJUTOPUHN IJIA TPOBCACHUSA I'PYIIIOBBIX U MHAUBUAYAJIbHBIX KOHcyHBTaHHﬁ;
- yT-I€6HBIe AYJUTOPUHU IJIA TPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMG)KyTO'—IHOﬁ arrecranuu,
— MOMCHICHHUSA IJIsA CaMOCTOSITEIILHOU pa6OTBI;
— IOMCUICHUA I XpaHCHUA U HpO(bI/IJ'IaKTI/ILICCKOFO O6CJ'IY)KI/IBaHI/I$[ TEXHUYCCKUX CpPCIACTB
00yJeHwusl.
[Tomemienust i1 caMOCTOATEIBHONW pPabOThl OOYYAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXHOCTHIO TOJKIIOUEHUs K cetu «MHTepHeT» M obecredeHrneM JOCTyla B
AIIEKTPOHHYIO WH(OPMALIMOHHO-00pa30BaTEeNbHYIO CPEAY OpraHHU3aIlIH.

ABTOp:

npodeccop kadeapsl nuddhepeHuaIbHbIX YpaBHEHUH, 1.(.-M.H. A.H. Kynukos
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IIpunoxenne Nel k paboueil nporpaMme AUCHHUIIIMHBI
«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,
HCII0JIB3YyEMBIEC B IIPpOLIECCE TeKyIIIeﬁ aTTeCTalumn

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%),
X9 = X| +0x2 + dx2(x12 + x%),

roe o =1d =-1.

2. Ucnonb3ys meton Pynre-KyTTel TpeTbero mopsiaka moctpouts (a3oBblii TOPTPET CleAyIOUIeit
cucteMbl AudepeHnnanbHbIX ypaBHEHUH
= o — 2 2
1= ax]— X2 +dx (X +X%5),
X9 = X| +ox2 + dx2(x12 + xg),

roe aa=-1d =1.

3. Ucnonb3ys meron Pynre-KyTTsl ueTBepTOro nopsiaka nocTpouTs (pa3oBbli MOPTPET claeayromei
CUCTEMBI TUPPepeHInaTbHBIX YPAaBHEHUN

Xl =Xy — X2 + Xm(Xf + X%),

X9 =X +axp + dXz(Xl2 + X%),
roe o =0,d =-2.

4. Ucnonb3ys meton Pynre-KyTThl BTOpOro mopsjaka moctpouTth (pa3oBblii MOPTPET CleAyrolei
cucteMsbl AU depeHInanbHbIX ypaBHEHUH

X =ox — X2 + dxl(xl2 + x%),

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

5. Ucnonb3ys meton Pynre-KyTTel TpeTbero mopsiika moctpouth (a3oBblii TOPTPET cleayroueit
cucteMsl AU depeHInaIbHbIX ypaBHEHUN

X] =—X1 +dxqdxo,
o _ 2,2
X2 = X2 + (& +Xx3),



roe d =1.
6. Mcnonw3ys meto Pynre-KyTThl ueTBEpTOTO MOPsiAKA TOCTPOUTH (ha30BBIMA MOPTPET CIACAYIOMICH
cuctembl AU QepeHnanbHbIX YpaBHEHUN

Xq =—X1 +dxqdxo,
X2 = X2 +(X12 + X%),

roe d =-1.
7. Vcnionb3yst meTon Pynre-KyTTel TpeThero mopsijika mocTpouTh (a30BbIid MOPTPET CIEAYIOMICH
cuctembl AU QepeHnanbHbIX YpaBHEHUN

X = —X +dxqdxo,
X9 = —X2 +dx (X + x2),

roe d = -1.
8. Ucnonb3ys Meron Pynre-KyTTbl TpeThero mopsaka mocTpouTh (a3oBblil MOPTPET CIEAYHOIIEH
cucreMsl 1uddepeHIManbHBIX YPaBHEHUI

X| = —x1 + dxqdxo,

X =—x2 +d(x +x2),
roe d =1.
IIpaBuia BbICTABJICHUSA OLEHKH M0 Pe3yJbTAaTaM KOHTPOJIbHOH padoThI

OneHka 1o pe3yiabTaTaM CaMOCTOSTEIbHOM paboThl cuuTaeTrcs B Oamiax IO CIEAYIOUIEMYy
NPUHIAITY:
" 33 KaX/10€ [TOJIHOCTBIO IPAaBMIIBHO BBIIIOJIHEHHOE 3a7jaHne — 3 Oaa;
"  [IpH pelIeHUH JOMYIEHbl HE3HAUNTENbHbIE OITMOKN — 2 Oaia;
" [IpaBUJIBHO BBIOpaH CIOCOO peleHMs 3aJaHusl, HO IPU €ro peaqu3aliy JONMyLIIeHbl rpyOble
omnoku — 1 6asni.

KonrpoJjibHast pa6ora 2 (COCTOMT M3 MHOKECTBA BAPHAHTOB — HOMEP BAPHAHTA — HOMeEP
3a1aHus)

1. Tloctpouts (ha3oBble HOPTPETHI CAETYIONMX CUCTEM MPHU PA3IMUHBIX 3HAUECHHUX IapameTpa
X+x=0o(l- x2)>'<.
2. ITocTpouts (ha30BBIE MOPTPETHI CIEAYIONINX CHCTEM MPH Pa3IMYHBIX 3HAYCHUSAX MTapaMETPOB

X+Xx=0ol+ ax? —bx4)>'<,a =5b=0.50=15.

3. Tloctpouth (a3oBble MOPTPETHI CIEAYIOUIEH CHUCTEMBI TPU PA3TUYHBIX 3HAYCHHSIX
napameTpoB (ypaBHeHue Jyhdunra)

X+ X+ ﬂx?’ =0.
4. Co3pnatp mporpaMmy, KOTopas JEeMOHCTPUPYET aTTPAKTOPbl 0TOOpakeHHsI DHO
2
Xn+1 =1-AXn = yn.
Yn+1 = Xn-
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5. Co3pmate mporpammy, KOTOpasi JI€MOHCTPUPYET aTTPaKTOphl OTOOpakeHHs (Ha
BHOPHUPYIOIIEM IIAPUKE)
Vp+1 = - é&)vp + Ksin ¢,

¢n+1 = ¢n +Vn(mod 27).
6. Coznath mporpammy, KOTopas JEMOHCTPHUPYET aTTPAKTOPbl OTOOpa)keHHs (CHCTEMBI
Hkena)

ns1 = A+ Bznexp(i | 2n ).
7. Co3nmaTh mporpamMmy, KOTOpasi MO3BOJSICT BBIYMCIUTH CTAPIIMNA MOKa3aTenb JIsmyHoBa s
CIIEAYIOIIMX OJHOMEPHBIX OTOOpaXKeHHMI: a) Kydondeckoe; b) morucruueckoe; C) OKpYKHOCTH.
8. Co3garh mporpaMmy, KOTOpasi MO3BOJIIET BBIUMCIUTH CTapIIMi mokas3atensb JIsmyHoBa Jyist
CIIEAYIOIIMX OJHOMEPHBIX OTOOpaXKeHuii: a) orobpaxkenune JHo; b) cucremsr Mkena.

IIpaBuiia BbICTaBJIeHNSI OLIEHKH T10 Pe3yJbTAaTaM KOHTPOJbHOH padoThl

OneHka 1Mo pe3ylbTaTaM CaMOCTOSTEIbHOW pPabOThl CYMTAaeTCs B Oamiax IO CIeAYIOIEMYy
NPUHIAITY:
" 32 KaX/10€ MOJHOCTHIO MPABUIBHO BHIMOJHEHHOE 3a/laHne — 3 Oasuia;
"  [IpH pEeLICHUHU JOMNYILEHbl HE3HAUNTENbHbIE OIMOKN — 2 Oalia;
"  TpaBWJIBHO BHIOpAH CIIOCO0 pEIIeHMs 3aJaHusl, HO IIPH €T0 Peau3aliy JAOMYIIEHBI IpyOble
omnoOku — 1 Ga.

2. Cnucox BONPOCOB M (MJ1H) 3a1aHMii /1 MPOBeeHHs IPOMEKYTOYHOU aTTeCcTaAluN
Bonpocs! k 3x3aMeny

1. uddepenunanbuple ypaBHEHHS W CHCTEMbl NEPBOTO mopsjka. IIpumepsl aBTOHOMHBIX
ypaBHEHUH U cucteM. [Ipumepsl HEABTOHOMHBIX YPaBHEHUH U CUCTEM.

2. OOmme cBoiicTBa aBTOHOMHBIX Au(pdepeHInanbHbIX ypaBHEeHUH. Tumbsl TpaekToOpui
ABTOHOMHBIX AP PepeHIInaTbHbIX YPAaBHEHUH.

3. Pemenue cucreM auddepeHUMaNbHBIX YpaBHEHMH B Cilydasx: a) BCe COOCTBEHHbBIE

3Hau€HUsl MpocTble ©0) COOCTBEHHbIE 3HAYEHUS KOMIUIEKCHBIE C) Ciy4yail KpaTHBIX

COOCTBEHHBIX 3HAUEHUH

Marpuynas skcrionenTa. 3agada Komm. TpaekTopuu pemeHui.

5. CxaysipHble ypaBHEHHUs. Y CIIOBHs CYIIECTBOBAHUS U €IUHCTBEHHOCTH perieHuil. [Tpumepsr,
KOI'Jla HET €IUHCTBEHHOCTH.

6. Ocobsle Touku. Knaccugukanus ocoObix Touek. @a3oBblil mOpTpeT.

7. UVuBapuanTtHble MHOTr0OOpa3us. [Ipenensubie Touku. Teopema Ilyankape-benaukcena.

8. Tlonsarue crenenu cBobonpl. OtoOpakenue. Crenenue auddepeHnaIbHbIX YpaBHEHUH K
OTOOpaKCHUSIM.

9. Cucremsl B Bapuanusax. @a3osslit 00beM. Teopema JInyBuiLs.

10. YucnenHsle MeTOABI penieHust cucteM auddepeHnnanbHbIX ypaBHeHHH. Metoasl Ditnepa,
Tpaneuuy, IpsIMOyroJIbHUKOB.

11. JIanyHoBckue mokaszaTenu. MHreprnperanusi TMOBEACHMsS] pPEIIEHUH OT  BETUYHUHBI
JSIYHOBCKUX IIOKa3areiae. AJITOPUTM IOJACYETA JIANYHOBCKUX IIOKa3aTesed Ul
OTOOpaKeHH.

12. TlonsTHe xaoca JUist OTOOpakeHUil. YCIIOBHS Uil XaOTMYHOCTH OToOpaxkeHui. [Ipumepsl
XA0TUYECKUX OTOOPAKEHUH.

13. I'py0Oble tuHamuyeckue cucteMsl. Ipumepsl rpyObIX 1 HErpyOBIX CUCTEM.

14. [Ipocreiimue 6udypkanoHHble 3a1aun. HTepripeTanys noixy4eHHbIX 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
KOMIETEeHIHsI (ITOJIHOCThIO WJIM 4YacTUYHO (opMHUpyemasi JTaHHOM NUCHUIUIMHON) chopmupoBaHa
HUKE, YEM Ha IOPOTOBOM YPOBHE.

OreHKa «3a4TE€HOY» BBICTABISIETCA CTYIEHTY, Y KOTOPOTO KaXKJash KOMIETeHIIUS (TOJTHOCTHIO
WINA YaCTHYHO (popMHpyeMasi JAHHOW JAUCHUILINHON) c(hOpMUPOBAHA HE HIDKE, YEM Ha IMTOPOTOBOM
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 paboueil nporpaMme AUCHHUIIIMHBI
«MeToabl KOMIIBIOTEPHOI0 UCCIEI0BAHUSA TUHAMMYECKHX CHCTEM»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JUCIHUIIJINHBI

OcHoBHOW (opmoli wm3nMOkKeHHs]  ydeOHOro Martepuana mo aucuuiuinHe «Konmenmun
COBPEMEHHOT'0 €CTECTBO3HAHUAY SBJISIOTCS JIEKUWHU, IPUYEM B JOCTATOUHO OOJBIIOM 00beMe. ITO
CBA3aHO C TEM, YTO B OCHOBC ((MGTOI[IJI KOMITIBIOTCPHOI'O0 HUCCICAOBAHUA JUHAMUYCCKHUX CUCTCM»
JEKUT 0coObI MaTemartnyeckuil anmnapar. [Io GOJIBIIMHCTBY TEM MPEIyCMOTPEHBbI MPAKTHYECKHE
3aHATHUSA, HAa KOTOPBIX MPOUCXOAUT 3aAKPCIVICHUC JICKIIMOHHOI'O MaTCpualia IIyTEM IIPUMCHCHUA €TI0
K KOHKpPETHbIM (DUM3MYECKUM 3aJayaM U OTpabOTKa HABBIKOB  pabOThl C MaTeMaTHYeCKUM
anmnapaToM «KOHIIeNIIMY COBPEMEHHOT'O €CTECTBO3HAHUS.

JlJis yCHenmHoro OCBOEHUSI JUCUUIUIMHBI OYEHb BaXKHO PELICHHE JOCTATOYHO OOJIBIIOTO
KOJIMYCCTBA 3a4aY, KaKk B ayJUTOPHU, TaK U CAMOCTOATCIIBHO B Ka4CCTBC AOMAIIHUX 3aI[aHI/II7L
[Ipumepsl pemieHuss 3agad  pa3OUparoTCs Ha JIEKUUAX U MPAKTUYECKUX 3aHATHSAX, MPHU
H€06XOIII/IMOCTI/I o Hauboee TPYAHBIM TEMaM HNPOBOAATCA AOIIOJHUTCIBbHBLIC KOHCYJIbTAllUU.
OcHoBHasl 11e7b pellleHus 3a/1a4 — IOMOYb YCBOUTH (PYHAAMEHTaJIbHbIC MOHATHS, 3aKOHBI 1 OCHOBBI
JAHHOTO Kypca. [ns pemeHust Bcex 3amad HEOOXOIUMO 3HaTh W IMOHUMAaTh JIEKUMOHHBIN
matepuai. [losTomy B mporecce U3ydeHus: TUCHUIUIMHBL PEKOMEHIYETCS PETyIsipHOE MOBTOPEHUE
MPOMICHHOTO JIEKIIMOHHOTO MaTrepuaia. Marepualn, 3aKOHCHEKTHUPOBAHHBIM Ha  JICKIUSX,
HEoOXO0IUMO JoMa emle pa3 mpopabarbiBaTh W NMPU HEOOXOAMMOCTH AOMONHATH MH(OpMalMei,
MOJIY4YCHHOM Ha KOHCYJIbTAIUAX, IPAKTUYECKUX 3aHATUSIX WU U3 YUeOHOM JIUTEpaTypHI.

Bonbiioe BHUMaHKME JOMHKHO OBITH YJEJICHO BBIMOJIHEHUIO JIOMAalllHed paboThl. 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 3aaad.

Jlis TpoBepKHM M KOHTPOJIE  YCBOGHHSI TEOPETHUECKOro Marepualia, MpUOOpEeTEeHHBIX
MMPAKTUYCCKUX HABbLIKOB pa6OTI)I IpoOBOAATCA CCEMHHAPCKHUEC 3aHATHA, KOTOPBIC IMIOMOIarOT
Pa3bACHUTH MaTepUall O MPONUAECHHOU TeMe.

B KOHIEC CEMECTpa H3YUYCHUSA AUCHUIUIMHBI CTYACHTBI CAAIOT 3a4CT. 3aueT Mo UTOraM
MIEPBOTO CEMECTpPa BBICTABISETCS MO MUTOTaM TECTUPOBAHUSA M KPATKOTO cOOEceloBaHUS MO €ro
pe3ynbTaram.

OcBouTh BONPOCHI, H3JIaraeMble B Mpolecce U3ydeHUs AucHUIuIMHbl «KoHuenuuu
COBPEMEHHOT0 E€CTECTBO3HAHMS» CaMOCTOSITEIbHO CTYIEHTY KpailHe CII0KHO. DTO CBA3aHO CO
CIIOKHOCTBIO M3y4aeMOro marepuaia u OonblmuM o0beMoM Kypca. [losTomy mocemieHue Bcex
ayJIUTOPHBIX 3aHITHUN SIBISETCS COBEPIIEHHO HEOOXOAUMBIM. be3 yIOpHBIX U peryisipHbIX 3aHATHI
B TEYEHHE CEMECTpa CIaThb 3a4eT M HK3aMEH IO WUTOraM M3yY€HHUs JIUCLUUIUIMHBI CTYACHTY
MPaKTUYECKH HEBO3MOXKHO.
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