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1. Henau ocBOeHMS U CHUTITTHHBI
HenssMu ocBOEHUST AUCHUILINHBI « TOMOIOrHYECKre METOIbI AHAIIN3a» ABJISIIOTCS MPUIIOKEHUS
METO/IOB aHaju3a K 3aJja4aM BBIYUCIUTEIHLHON MaTEMATHUKHU.
2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMMbl 0aKkajiaBpuara
Jucuunnmna «MaTteMaTH4ecKue METOAbl NPUHATHS PELICHUI) OTHOCUTCS K TpyIIIe
JTUCIUTIIIMH TI0 BBRIOOPY K BapuaTUBHOM yacTu bioka 1.

J1Jis1 OCBOCHUS JAHHOW AUCIUTLIMHBI CTYIACHTHI OBITh 3HAKOMBI C OCHOBAMH
MaTeMaTHUYeCKOT0 aHallu3a, IMHEWHOH anreOpsl M OOBIKHOBEHHBIX AU(hepeHIInaTIbHbIX
YpaBHEHUM.

[Toryuennsie B kKypce «MareMaTnyecKuil aHalu3y 3HaHUSI HEOOXOAUMBI JJIsl IPOAOKEHUS
00y4eHust B MarucTparype no HanpasieHuto «lIpukiannas MmaremMatukay. OHM MOTYT OKa3aThCs
MOJIE3HBIMU U JIJIS1 PELLICHUS 3a7a4, BOSHUKAIOIIHUX B YKOHOMUKE.

3. IllianupyemMble pe3yJbTaThl 00y4eHHUs] 110 JUCHMILIHHE, COOTHECEHHbIE ¢
IVIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

[Tponecc n3yyeHus QUCUUIUIMHBI HAPaBJIeH Ha (GOPMUPOBAHHE CIEAYIOLIMX 3JIEMEHTOB
komrereHmii B coorsercTBun ¢ ®I'OC, BO, OIl BO u npuoOpereHue ciaeayrommx 3HaHUH,
YMEHUH, HaBBIKOB (MJIM) OMbITA JESTEIbHOCTH:

dopmupyemas HNHaukaTop 10CTHKEHUA IIepeyenb MIaHUPYyeEMbIX

KOMIIeTeHIIUs KOMIIeTeHIIUH pe3yJIbTaTOB 00yUYeHHs

(koa u (kox u popmyIMpoOBKA)

(popmympoBka)

Oo6menpodeccuoHaTbHbIE KOMIIETEHIMHU

OIIK-1 HNI-OIIK-1-2 3HaTh:

Crniocoben Ocy1ecTBsIeT MOCTAHOBKY - IOCTAaHOBKH 33/1a4 BBIYUCIUTEILHON

MIPUMEHSITh 3a/lay¥ U BEIOMpAET crocol ee | MaTeMaTUKU, BO3HUKAIOIIUMU KakK B

0a30BbIC 3HAHUS B peuenust caMOl MaTeMaTHKe, TaK U B €€

odJiacTH IPUIIOKEHUAX K PU3UKE, IKOHOMUKH

C€CTCCTBCHHBIX HAYK " JPpyruM HayKaM

B CBOEH Ymern:

npo¢ecCuOHAITBHON - MPUMEHSTH METO]T

JESATEIBHOCTH MOCTIEI0OBATENbHBIX MPUOTMKEHUN
IJId pCHICHUA KaK CKaJIAPHBIX, TaK U
BEKTOPHBIX YPABHEHUM.
Baagers HaBbIKaAMM:
- IPUMEHEHUS CPENICTB
KOMHI)IOTepHOI\/JI MaTEMAaTUKU 1JIA
pelIeHs] ypaBHEHHI 1 HEPABEHCTB




4. O0beM, CTPYKTYpa U CO/iepPKaHMe TN CHUTITHHbBI
OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3a4eTHBIC eAMHUITEI, 108 akameMuueckux

4acoB
Ne Tembl (pa3aeibl) Buabl yueOHbIX 3aHATHH, @®opMbI TEKYLIETO
n/n AUCHUIINHBI, BKJIIOYAsl CAMOCTOSITEJIbHYI0 KOHTPOJIA
HX CO/IepiKaHue = padoTy CTyICHTOB, yCIeBaeMoCTH
2 U UX TPYAOEMKOCTh
= (B akaileMUYeCKHUX Yacax) dopma
o NPOMEKYTOYHOM
aTTecTanuu
(no cemecmpam)
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MIOCJIE0BATEIbHBIX
1 |[mpuOivkeHud TSt
CUCTEM JIMHEMHBIX
ypaBHEHUH
MeTton 6 12 2 9
3ananus s
IIOCJIEI0BATEIbHBIX .
. CaMOCTOSITEIILHOU
2 |mpuOIDKEHMA 115
N paboTHI.
CUCTEM HEIMHEUHBIX
YpaBHEHUI
OO01¥e MPUHIIKAIIBI 6 4 1 9
3 HETOJIBUKHON TOYKHU
(Teopembl banaxa u
Bpaynspa)
4 |PazHOCTHBIC YpaBHEHUs |6 14 1 10 KonTposnbHas pabota
0,3 12,7 3auer
Bcero 18 | 36 5 0,3 48,7
Conep:xanue AUCHUIIMHBI
1. Meron utepanuii A5 perIeHus: CUCTEMBI JIMHEHHBIX anreOpanyeckux ypaBHEHUH
2. Mertox uTepanuii Ui penieHns CUCTEMBI HEIMHEHHBIX are0pandecKux ypaBHEHUH
3. Mertox kacarenbHbIX. /IoCTOMHCTBA U HEIOCTATKU
4. OOuue NpUHIUIBI HENOBUKHBIX TOUeK. DOpMyIHPOBKU U 00CYXACHUE.
5. OO6mras Teopus pa3HOCTHBIX ypaBHEHHH. X posib B BEIYMCIUTEILHONW MaTeMaTHKe.
6. JluHeliHBIE pa3HOCTHBIC YpaBHEHUS C MOCTOSTHHBIMH KodduuuenTamu Meto

I/ITepaLII/Iﬁ IJId pCIICHUS CUCTCMbI JINHEMHBIX anre6pa1/1qec1<1/1x ypaBHCHI/Iﬁ

5. Oﬁpaf'lOBaTe.]I])HbIe TEXHOJOI'Md, B TOM YHUCJI€ TEXHOJJOIHH IJICKTPOHHOI'O oﬁyqe}mﬂ H
ZII/ICTaHlll/IOHHO-Oﬁpa?uOBaTeJIbHI)Ie TEXHOJOTUH, HCITOJIb3YEMBIC IIPU OCYIIECTBJICHUMN
05pa3OBaTeJIbHOF0 nmpouecca mo JTMCuUMIIMHEe

B nporecce 00ydeHns CHONb3yIOTCS CIeAyIoIIne 00pa3oBaTeIbHbIEe TEXHOIOTHUH:




BBoaHast Jeknus AT IEpBOE LEIOCTHOE NPEACTABICHUE O JUCLUIIIINHE U OPUECHTUPYET
CTYJCHTA B CHCTEME U3YyYEHUS JAHHOU NUCUUIUIMHBL. CTyJCHTBI 3HAKOMSATCS C HA3HAYCHUEM U
3aJauaMy Kypca, ero pojibio © MECTOM B CUCTEME Y4eOHBIX TUCIMILIMH U B CUCTEME IO OTOBKU
B 1iesioM. Jlaércs kpaTkuil 00630p Kypca, UCTOPUM Pa3BUTHS HAYKU U MPAKTUKHU, IOCTH)KEHUS B
3TOH cepe, MMEHA U3BECTHBIX YUEHBIX, U3JIAral0TCs NEPCIEKTUBHBIC HAITPABICHUS
uccienoBanuii. Ha 3ToM JleKMK BBICKA3bIBAIOTCA METOIUYECKUE U OpPraHU3alMOHHbIE
0COOEHHOCTH padOThl B paMKax JIOHHOW JUCLMILIMHBI, a TAKKE AAETCA aHAIN3 PEKOMEHIyeMOU
y4eO0HO-METOIUYECKOM JTUTEPaTypHl.

AxkaneMuyeckasi JJeKus ( WIK JISKIUS 00ILEro Kypca) - MOCIe0BAaTEIbHOE N3I0KCHHE
MaTepuaia, OCyleCTBIIIEMOE IPEUMYILECTBEHHO B BUJIE MOHOJIOTA IIPENOAaBaTEIs.
TpeboBaHMs K aKaJeMHUUECKON JIGKIIMU: COBPEMEHHBIN HAYYHBII YPOBEHb U HACBILICHHAS
UH(POPMATUBHOCTD, YO€UTEIbHAS apryMEHTAlNs, JOCTYIIHAS U MIOHATHAS peUb, YeTKasl
CTPYKTYypa U JIOTHKA, HAJIMUUE IPKUX IPUMEPOB, HAYUHBIX JOKA3aTeIbCTB, 000OCHOBAaHUH,
(bakToB.

IIpakTH4Yeckoe 3aHATHE — 3aHATUE, IIOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U
HAaBBIKOB M 3aKPEILICHUIO NIOJyYEHHBIX HA JEKIUY 3HaHUM. B mponecce mpoBeneHus Takux
3aHATUN YCTAHABIMBACTCS TECHBIM KOHTAKT IIPENIOIABATEIsd CO CTYICHTaMH.

6. IlepeyeHb JINLEH3NOHHOI0 U (MJIM) CBOOOHO PACIIPOCTPAHAEMOIr0 MPOrPaAMMHOI0
obecrieyeHHusl, HCIOJIb3yEeMOr0 MPH OCYLIeCTBIEHHH 00Pa30BaTeILHOTO MPoLecca 1Mo
AUCIUTIIHHE

B mporecce ocymiecTBieHus 00pa3oBaTeNFHOTO MPOIecca MO AUCIHMIUIMHE UCTIONB3YIOTCS (I
MOTYT HCIIOJIb30BaThCs): B mporecce ocymiecTBienns 00pa3oBaTeIbHOTO MpoIiecca 1Mo
JTMCUUILIMHE TPH (POPMHUPOBAHUN MAaTEPHAJIOB /ISl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U
HPOBE/ICHUS MIPOMEKYTOYHOM aTTECTALUH, TIPH (GOPMHUPOBAHHS METOIUUECKIX MAaTEPHAJIOB 110
JMCUUILIMHE UCIIOTIb3YIOTCS:

- mporpammbl Microsoft Office;
- u3narenbckas cucrtema LaTex;
- Adobe Acrobat Reader - cuctema Wolfram Mathematica. (https://www.wolframcloud.com/)

[TporpamMHoOe oOecrieueHue Uil CO3/IaHMsI U IEMOHCTPALIMU NPE3EHTALUH, WILTIOCTPALUi 1
JIPYTUX y4eOHBIX MaTE€pHUaJIOB:

Microsoft Windows (B cocrase Microsoft Imagine Premium Electronic Software Delivery).

Microsoft OfficeSTD 2013 RUS OLP NL Acdmc 021-10232 Microsoft Open License
Ne0005279522.

Network 15 Mathematica 11 Increment Standard Bundled List Price with Service.
Network 15 Mathematica 11 Upgrade L3549-7407.

7. IlepeyeHb coBpeMeHHBIX NPOdecCHOHAIBHBIX 023 JaHHBIX M MH(GOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCIO0JIb3yeMbIX NPH OCYLIeCTBIEHUHN 00pa30BaTeIbHOI0 NpoLecca 1o
AUCHHILINHE (PU He00X0AMMOCTH)

- DnekTpoHHas 6ubnuoTeka yueOHbIX MatepuanoB SApl'yY
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0nOMMoTeuHas cucrema «tOpait» https://www.biblio-online.ru/



- DIeKTpOHHO-O0MOMMoTeHast cuctema «Jlauby http://e.lanbook.com/

- ABTOoMatm3upoBaHHas 6nomoredHo-uHpopmanronHas cucreMa «kbYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- Hayunas snexkrponnas 6ubmmorexa eLIBRARY.RU http://elibrary.ru/
basa Hayunbix crateit Mathnet

baza Scopus

baza Web of Sciences

8. IlepeyeHb OCHOBHOI1 1 I0NIOJHUTEJIBbHON Y4eOHOH JIUTEPATYyphl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « MHTepHeT» (MPHU HE0OXOAUMOCTH),
PeKOMeH/IyeMbIX VISl 0CBOCHHS I CHMIIJIMHbI

a) OcHoBHas1 IUTEpPaTYpa

1. Kpacnocensckuit M.A., Baitaukko I'.M., 3a6peiiko ILI1., Pyrunkuii 51.b.. Crenenxo B.S1.

[TpubnmkeHHoe perieHne onepaTopHbIx ypaBHeHuil. M.Hayka, 1969.
2. Oprera /1., Peiitn6onnr B. UtepanuonHbie METOIbI pEIICHHSI CUCTEM YPaBHEHHI CO MHOTHMU
Heu3BecTHIMU. M.Mup :1975
3. OnoiinieB B.M. Henuneitnas cuctemocratuka. M.Hayka.1986

0) 1OMOJIHUTE/ILHASA JIUTEPATypa
1. Bypna B.ILL. [IuckpeTHoe onepaTopHOE UCUNCIEHHUE U JIMHEWHbIE PA3HOCTHBIE YPABHEHMSL.
Spocnasns. 2009.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090230.pdf
2. T'enpdponn A.O. Mcuncnenne koHeuHbIX pasHocTei. M.Hayka, 1959.
3. I'paxem P., Knyr /1., [Tatamauk O. Konkpernas maremaruka. M. Mup, 1998.
4. Pomanxo B.K.  Pa3noctubie ypaBHenus. M. bunom. 2006

B) pecypchl cetu « MHTEpHET»

1. DnexTpoHHas 6ubaMOTEKa yueOHBIX MaTepraioB Spl'yY

(http// www. Lib. Uniyar ac.ru / opac/bk cat. Find.php).

2. Uadpopmanmonnoe cuctema «EnnHoe okHO K 00pa30BaTeIbHBIM pecypcamy
(paznmen YyeOHO-MeToAMYECKass OMOIMOTEKA) UM IO MPSMOM CChIITKE

http// window.edu.ru/library).

3. DneKkTpoHHO — OMOIMOTEeYHas cucTeMa «Y HUBepcuTeTckas 6ubaroTeka online»
(www.biblioclub.ru)

9. MaTtepuajabHO-TeXHUYeCKas 0a3a, He0OX0AUMas IJIsl OCYLIeCTBJIeHHSI 00Pa30BaTEIbHOI0
npoiecca no JUCHUILINHE

MarepuanpHo-TeXHUYEeCKass 0a3a, HeoOXoauMmas I OCYIIECTBIEHUsS 00pa3oBaTeIbHOTO
mpoliecca 1o AUCHUTUIMHE BKIIIOYAeT B CBOM COCTaB CIIeIIUATbHBIC TTIOMEIICHHUS:

- y‘-Ie6HI)Ie AyAUTOPUHU IJIA IPOBCACHUA 3aHSITHU JIEKIIMOHHOTI'O THUIIA,

- yueOHbIC ayTUTOPUU JJIsl IPOBEACHHUSI MPAKTUIECKUX 3aHIATUN (CEMUHAPOB);

- y‘-Ie6HI)Ie AYyAUTOPUHN IJIA MMPOBCACHUA T'PYIIIIOBLIX U HHAWBHUAYAJIbHBIX KOHCYHBTaHHﬁ;

- yueOHBIC ayTUTOPUU JJIsl IPOBEACHHSI TEKYIIIETO KOHTPOJIS M MPOMEKYTOYHON aTTeCTalllu;

- IOMCUICHUA JIA CaMOCTOSITEIILHOU pa6OTBI;


http://www.biblioclub.ru/

- TIOMEIIEHUS JUI1 XpaHEHUs U MPO(PUIAKTUYECKOTO OOCITY)KMBAaHUS TEXHHUYECKHX CPEICTB
00yJeHusI.

CrneuvanbHble TOMEIIEHHUS YKOMIUIEKTOBAHBI CPEACTBAMU OOydYeHUS, CHYXKalIUMU IS
npecTaBieHus yueOHoM nHpopManuy 60JIbLION ayAUTOPHUH.

[TomerieHust [UIst CAMOCTOSATENBHOM PaOOTHI 00YJAIONIUXCsl OCHAIIEHBI KOMITBIOTEPHONU TEXHUKOU
C BO3MOKHOCTBIO HOJKIIOUEHHs K ceTH «MHTepHeT» u o0ecreyeHreM 0CTyna K 3JIeKTPOHHOM
uH(popMalnoHHO-00pa3oBarenbHOM cpene Apl'Y.

ABTOp(BI) :

[Tpodeccop kadenpsl MmaTemaTnueckoro ananusa, a.¢p-m.H. bamabaes B.E.



IIpnioxenne Ne 1 k paGoyeii nporpaMmme JMCIUIIIHHBI
«MaremaTu4ecKue MeTOAbl IPUHATUSA PelIeHnI»

DoH/1 OLIEHOYHBIX CPEACTB
Jliisi mpoBe/ieHUsl TeKylIel U MPOMeKYTOYHOM aTTeCTALIMU CTYI€HTOB
Mo JUCIHUILINHE

1. TunoBbIe KOHTPOJIbHBIE 32/JaHUsI U HHbIE€ MATEPHUAJIbI, HCIOJIb3yeMble B TIpolecce
TEeKYIIero KOHTPOJIsl yCIieBaeMoCTH

1. KonTpoJibHbIe 3aJaHNSI M1 HHbIE MATEPHAJIbI, HCIIOJIb3yeMble B NpoLecce TeKye
arrecTaunu

3anaHus AJ1s1 cCaMOCTOATEIbHOM padoThl M0 TeMe «MeTo uTepaumii AJ1si pelieHnusi CHCTeM
HeJIMHEHHBIX ajiredpandyecKux ypaBHeHuin»

JIOKAIHZOBATE W DOIYYHTE MeTOI0M HEHOToHA MEHHMATEHEL 10
MOV HEHYIeBOH KOpeHbL ypapHenns ¢ rogrocTeio 0.0001

L.z —sinz = 0.25; 13. zln(z+1)-03=0;
QL , .

2.2 =e" — L 14. 22 — sin 10z = 0;

3. T —cosz =0 15. ctgx = 7

4. x° + 1 = arccos 16. tg3z + 0.4 = 22;

5 lga — ﬁ =0; 17. 2% + 1 = tga;

2 2 _ .
6. tz(0.5z +0.2) = 22, 18. 2% —1=Inz;

T 3r—cosr —1 =10 19. 0.5 4+1= :"l'. — 2'_:_

8. x+lgz = 0.5; 20. (x+3)cosx = 1;

. ; . 2 nre Dy — -
9. 2% = arcsin(x — 0.2); 21. z%cos 2z L

10. 22 4+ 4dsinx = 2: 22, IZ'GZ‘HL.T—F (]3; =z

11. ctgx — 32 = 0 23 2 :;.T -1y =12

12, tgz = cosz — 0.1; 24. rln(zx +1) = 0.5

KonTpoJsbHas pa6ora no reme «Pa3HOoCTHBIEC ypaBHEHUS»



Samada Pemmurs jmnefinoe opnopoanoe pasnocrnoe ypasuenue. (Moxno nogbu-

PaTh BEIMECTEEHHLIE KOPHH XaPDAKTEPHCTHHYECKOTIO VPAaBHennd, OCHOBLIBAACH Ha H3BECTHOM

VTBEPZKJIEHUH, 9TO TAKHE KOPHH ABJIAITCA AeuTesmu csoboanoro koadummenta Muo-
roujiena ¢ nejaounciennsivu koadduumenramm. )
1) u(s+4) —Tu(s+3) + 22u(s + 2) — 32u(s + 1) + 16u(s) = 0.
2) wu(s+4)—4du(s+3)+Tu(s +2) — 6u(s+ 1)+ 2u(s) = 0.
3) u(s+4)—Tu(s+3)+ 13u(s +2) +3u(s + 1) — 18u(s) = 0.
4)  u(s+4) —13u(s +3) + 62u(s + 2) — 128u(s + 1) + 96u(s) = 0.
5)  wu(s+4)— 1lu(s+ 3) + 29u(s + 2) + 35u(s + 1) — 150u(s) = 0.
6) u(s+4)—9u(s+2) —4du(s+1)+ 12u(s) = 0.
7)) u(s+4) —6u(s+3)+9u(s+2) +4u(s+1) — 12u(s) = 0.
8) wu(s+4) —9u(s+3)+30u(s +2) —44du(s + 1) + 24u(s) = 0.
9) (S +4) —6u(s +3) — Tu(s +2) + 96u(s + 1) — 144u(s) = 0.

10)  u(s+4)+u(s+3) — 28u(s +2) — 16u(s + 1) + 192u(s) = 0.
11)  u(s+4) —6u(s +3) — 17Tu(s + 2) 4+ 150u(s + 1) — 200u(s) = 0.
12)  u(s+4) —u(s+3) —23u(s+2) — 3u(s + 1) + 90u(s) = 0.

13)  u(s+4)—9u(s+3)+2lu(s+2) +u(s+ 1) — 30u(s) = 0.

14)  u(s+4) —6u(s +3) — 17Tu(s + 2) + 150u(s + 1) + 192u(s) = 0.
15)  u(s+4) — Tu(s +3) + 5u(s +2) + 3lu(s + 1) — 30u(s) = 0.

16) wu(s+4)— 10u(s+ 3) + 36u(s +2) — Sdu(s + 1) + 2Tu(s) = 0.
17)  u(s+4) — 10u(s + 3) — u(s + 2) + 250u(s + 1) — 600u(s) = 0.
18)  wu(s+4)+ 18u(s + 3) + 8Tu(s + 2) + 238u(s + 1) + 490u(s) = 0.
19)  u(s+4) — 10u(s +3) + 16u(s +2) + 90u(s + 1) — 225u(s) = 0.
20)  wu(s+4)—u(s+3)—2lu(s +2) +9u(s+ 1) + 108u(s) = 0.

Sagaya  Pemmrn jmnelinyio oHopoHyo cucreMy 2-ro HOPSJIKa ¢ MOCTOSHHBIMH
ko3 dunuenramu.

) { z(t+1) = 2z(t) + y(t), 2) { z(t+1) = z(t) — y(t),

y(t+ 1) = 3z(t) + 4y(t). y(t+ 1) = 3z(t) - 4y(t).

2R [ N (IR (0 i e

r(t+1) = —x(t) — 5y[tj, z(t+1) ==(t) + Qy[tj,

) { y(t+1) = 2(t) + y(2). 6) { y(t+1) = —22(t) + y(t).

. { (t+1) = 27 (t) + y(t), g) { x(t+ 1) = —3z(t) + 2y(t),

y(t + 1) = 3x(t) + 2y(t). y(t —I— 1 = 4x(t) — y(t).
9) { x(t+1) = —5x(t) + 3y(t), { + 1) = x(t) + 3y(t),
y(t + 1) = 3z(t) + 5y(t). + 1) = z(t) + 2y(t).

1) { r(t+1) = —x(t) — 3y(t), { z(t+1) = z(t) + 3y(t),
y(t+1) = —2z(t) + y(t). +1) = —3z(t) + y(t).

13) { z(t + 1) = 2z(t) + 2y(t). { x t+ 1 = —4x(t) + 2y(t),
y(t+ 1) =3x(t) + 2y(t) = 3z(t) — y(t).

15) { x(t + 1) = —5z(t) + 3y(t), 16) x(t + 1} x(t) — 3y(t),
y(t+ 1) = 3z(t) + 3y(t). ( 1) = 2x(t) + y(t).
z(t+1) = —z(t) — 3y(?), z(t+1) = —2z(t) — 6y(t),

17 { Wi+ =30(0) +2u). ) { y(t +1) = x(t) + 6y(t).

19) { x(t + 1) i —3z(t) —I— 6y(t), 20) { x(t+1) i —35(1‘) +, 6y(t),
y(t+ 1) = 5z(t) — 2y(t) y(t +1) = 2x(t) — 2y(t).

1.2 Cnucok BOnpocoB U (W) 3aaHUil ISl IPOBeeHUsI IPOMEKYTOYHOM aTTecTalluu
Cnmcok BONpocoB k 3a4ety (6 cemecTp)



HrepannoHHBIE METOABI PEILICHNS CUCTEM JINHEWHBIX YPAaBHEHUU
NtepaniioHHbIe METOABI PELICHHS] CUCTEM JIMHEHHBIX YPaBHEHUI
Meron kacaTenbHBIX: €ro JOCTOMHCTBA U HEJTOCTATKH.
DopMyInpoBKa U 00CYXI€HHE TPUHIUIIOB HEMOABUKHON TOUKH
OO01ue cBOMCTBA pEelICHN JTMHEWHBIX PA3HOCTHBIX YPaBHEHUM.
Perienue pa3HOCTHBIX YpPaBHEHUH € MOCTOSHHBIMU KO3 UIIIEHTaMU

ok wnE

IIpaBuiia BbICTaBJIeHNsI OLIEHKH HA JK3aMeHe (B YCTHoi ¢opme)

B sk3ameHannoHHbIe OMIET BKJIIOYAETCs iBa TEOPETUUYECKHUX Bollpoca U 3afaya. Ha
IOJArOTOBKY K OTBETY JaeTcs 1 actpoHoMHuueckuil yac. I1o ntoram sx3aMeHa BbICTaBIISAETCS
OJIHA U3 OLICHOK: «OTJIMYHO», «XOPOLIO», «yIOBICTBOPUTEILHOY» UIIN
«HEYJIOBJIETBOPUTEIILHOY.

OneHka «OTJINYHO» BBICTABIISETCS CTYAECHTY, KOTOPbI IEMOHCTPUPYET II1yOOKOE U MOJIHOE
BJIaJIEHHE COJIEpKAaHUEM MaTepHasa U MOHATUIHBIM alnapaToM JAUCLUILIMHBI, 1aeT
pa3BepHYThIE, MTOJIHbIE U YETKUE OTBETHI HA BONPOCHI IK3aMEHALIMOHHOIO OMJIeTa U

JIOMOJTHUTEIIbHBIE BOIPOCHI, IPABUIILHO PELIAET 3aa4y

O1eHKa «XOpOLIO» BBICTABISETCA CTYACHTY, OTBET KOTOPOT'O Ha SK3aMEHE B IEJIOM
COOTBETCTBYIOT YKa3aHHbBIM BBILLIE KPUTEPUSAM, HO OTIMYAETCS MEHbIIEH 00CTOSITENBHOCTHIO,
ri1yOMHON, 000CHOBAaHHOCTBIO M ITOJHOTON. B 0TBeTe NMEIOT MECTO OT/Ie/IbHbIE HETOUHOCTH

(HecyI1ecTBEHHbIE OMIMOKH ), KOTOPbIE UCIIPABIISAIOTCS CAMUM CTYAECHTOM IOCIIe
JIOTIOJTHUTENBHBIX U (WIN) YTOUHSIOIUX BOIPOCOB 3K3aMeHaTopa. Heo6xoauMeIM ycinoBuem
SBIISICTCS XOTS ObI YACTUYHOE PEIICHHE 33Jauu.

OrneHka «yZ0BIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIM JaeT HEJOCTATOUHO
HOJIHBIE OTBETHI HAa BONPOCH] HK3aMEHAIIMOHHOIO OWjIeTa U JOMOJIHUTEIbHbIE BOIPOCHI, HO
IIPY ATOM BCE K€ JEMOHCTPHPYET HEKOTOpBIE 0a30BbIe 3HAHUS 110 penmeTy. [Ipu
apryMeHTalluu OTBEeTa CTYAEHT He 00OCHOBBIBAET CBOM CyxJeHus. Ha yactpb
JIOTIOJIHUTEIIBHBIX BOIIPOCOB CTYACHT 3aTPYAHSAETCA JaTh OTBET WM 1a€T HEBEPHBIE OTBETHI.

OrneHka «HEey/10BIETBOPUTEIBHO» BBICTABIISAETCS CTYAEHTY, KOTOPBIN HE IEMOHCTPUPYET
3HaHUS 0a30BBIX OHATUN U PE3YyNIbTaTOB, HE B COCTOSIHUU PEILIUTH 33/1a4y, TI0X0 OTBEUaeT
Ha JOMOJIHUTCIILHBIC BOIIPOCHI, HC BJIAACCT HOHSITUIHBIM MaTeprajIoM OUCHUILINHBL.
JlonoaHUTENbHBIE U YTOUHSIOIINE BOIPOCHI 3K3aMEHATOPA HE MPUBOJAT K KOPPEKIIMH
OTBCTOB CTyJICHTA. Ha OCHOBHYIO 4aCTb AOIIOJHHUTECIBbHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCA
JIaTh OTBET WJIM JIa€T HEBEepHbIE 0TBETHI. Kpome Toro, oneHka «HeynoBneTBOpUTENBHOY
MOXKET 6BITI> BBICTABJICHA ITPU HE3HAHWH KaKUX-TO 6a30351x OOHITUH U PE3YIBTATOB. OIICHKa
«HeynoBneTBOpUTEIbHO» BBICTABIISIETCS TAKKE CTYJIEHTY, KOTOPBIH B3sUT SK3aMEHALlMOHHBII
OuJIeT, HO OTBEYATh OTKA3aJICH.

IIpaBuiia BbICTaBJICHUS OLIEHKH HA JK3aMeHe (B MMCbMEHHOH (opMme)
CryneHty npeajaraeTcs MHANBUIyaIbHBIA BApUAHT 3aJaHul, coaepxkamuii 4-6 3agad. Ha
BBITIOJIHEHUE U MPEJCTaBICHUE 3aJaHNi JaeTcsl He MeHee 3-X yacoB. [Ipu onieHuBanuu
BBITTOJTHEHHBIX 3aIaHUM MOXKET MCIOJIb30BATHCS CIEAYIONIAs CUCTEMA OLIEHOK 3a OJTHO
3aJlaHue:

+ (4 6anna) — 3a1aHKE BHITIOJHEHO MOTHOCTHIO, O€3 OINOOK;

+. (3 Gamna) — 3a1aHKe BHIMIOJIHEHO C HE3HAUYUTEIHHON OMMOKON WM MOYTH MOJTHOCTHIO;



+- (2 6ayia) — 3a1aHKME BHITIOIHEHO C CYIIIECTBEHHOHN OMMOKON MJIM IPUMEPHO HAIIOJIOBUHY;

-+ (1 Gam) — AUIIb KaKKe-TO 3JIEMEHTBI IPEICTABICHHOIO OTBETA MOTYT OBITh OIICHEHbI
MOJIOKUTEIBHO.

[Ipu TakoM moaxoAe 3aJaHusi CYUTAIOTCS IPUMEPHO PABHOLEHHBIMU 10 TPYJIOEMKOCTH.
[Tpu mpoBepke pabOThI B KAKIOM 33JJaHUU OTMEYAIOTCSI HeOCTAaTKH (B (hopMe, TOCTYITHOM
CTYJICHTY), U TEM CaMbIM OOBSCHSIETCS TIOCTABJICHHBIC OaJlTbI 3a 3a1anus. [lycts k — ynciio

3a/1a4 B MPEAJIOKEHHOM BapuaHTe (Harpumep, k=5). Onpenensiercs obmiee yncio M 6aios,

HaOpaHHBIX cTyaeHTOM. O1ieHKa 3aBUCHUT OT BEIMYMHBI OTHOMEHUs 1= MN, riae N=4k —

MaKCHMaJIbHOE BO3MOXKHOE YHCIIO OAIIOB 32 paboTy. Bo3aMoxkHast rpaaius OleHoK
CIICAYIONIAs:

0.75 <r <1 - onieHKAa «OTIHYHO,
0.60 <r <0.75 - oLIEHKa «XOPOIIOY;
0.26 <1 <0.59 - oLleHKa «yZAOBJIETBOPUTEILHO;
0 <r<0.25 - oueHKa «HEeyJ0BJIETBOPUTEIHHO.
Ecnu 3aganus ©MEIOT CYIIECTBEHHO Pa3IUnYHYIO TPYAOEMKOCTh (CII0KHOCTD), TO UX
MaKCHUMaJIbHasi OIICHKA MOXKET OBbITh pa3IMUYHON. B 3TOM ciiydae B yKa3aHHYIO CXeMy

BHOCATCA COOTBCTCTBYIOIIUC U3MCHCHUS.

3a mpenojaBaTesieM UMEETCs MPAaBO YUUTHIBATh HAa SK3aMEHE B MOJIOKHUTEIBHYIO CTOPOHY
paboTy CTylIeHTa B CEMECTpE.

TpeGoBanus 11 MOJIy4YeHHS 3a4eTa
Kaxxapiii CTyeHT nony4yaeT HHANBUAYAIbHOE 3aJaHKe. 3a4eT BhICTABISETCS 10

pe3yibTaTtaM cobeceloBaHHs B X0JIe KOTOPOI'O CTY/ICHT CIIaeT 3aJJaHue U OTBEYaeT Ha
BOIIPOCHI.

IIpnioxenne Ne 2 k padoyeii nporpaMme M COHUIIIMHBI
«MaTteMaTHnyeCcKre METOAEI IPUHATHS PEIICHUN»

MeToanyecKkue YKazaHud AJadA CTYACHTOB IO OCBOCHUIO THCHUIIJIUHDI

OcHoBy ocBoeHus kypca «Tononornyeckue METOAbI aHAIN3a»

COCTaBJISIET COYETAaHUE JIEKIIUI U MPAKTUYECKUX 3aHATUN IPU ONpeAeIEHHOM MTpeodiajaHuu
BTOPOTO BUA 3aHATHH. Ecii Ha JIEKIMSAX W37araloTcsi OCHOBHBIE TEOPEMBI U HEOOJIBIIIOE YUCIIO
IIPUMEPOB WILTIOCTPATUBHOIO MaTepuaia, TO Ha IPAKTUYECKHUX 3AHATUAX pEIIaeTcs
3HAYUTEIILHOE YHCIIO 3a1a4.

JIns ycrienHoro OCBOEHHM S TUCIMILIMHBI TPUHIIMIHAIBHO BaXKHO PEIICHUE JOCTATOYHO
0O0JIBIIIOrO KOJIMYECTBA YIPAXHEHUH, KaK B ayIMTOPHH, TAK U CAMOCTOSITENIbHO B Ka4eCTBE
JOMaITHUX 3a1anuil. [IpuMepsl penieHus 3aaa4d pa3ouparoTcs Ha JIEKIUAX U MPAaKTUYECKUX
3aHATUAX, TP HEOOXOJMMOCTH MO HanboJiee TPYAHBIM TeMaM MPOBOAATCS JIOTOJTHUTEIbHBIE



KoHCybTaruu. OCHOBHAS IIeJb PEIICHUS 33729 — [IOMOYb YCBOUTH ()YH/IaMEHTAIbHBIE TIOHSATHUS
¥ OCHOBBI MaTeMaTHUECKOro aHaiu3a. Jljig pemieHus Bcex 3a/1a4 He0OX0AUMO 3HATh M IOHUMATh
JEKUMOHHBIN MaTtepuai. [loaTomy B niporiecce U3yueHHs IUCHUIUIMHBI PEKOMEHAYETCS
peryJspHoe MOBTOPEHHUE MPOiIeHHOro Marepraia. KoHCIeKTh JIEKIIMH HE00X0IMMO
npopabaThIBaTh €Ie pa3 J0Ma U PH HEOOXOAUMOCTH JIOTIONHATH HH(POpMAaLIUEH, TOTYyIeHHOM
Ha KOHCYJbTALUAX, MPAKTUYECKUX 3aHATHIX WIH U3 YUeOHOM JTUTEepaTyphl.

Bosbioe BHIMaHuE TOHKHO OBITH YJENEHO BBIOJHEHHUIO TOMAIIHEH paboThl. B kauecTBe
3aJJaHUH 7151 CAaMOCTOSATEIbHOM paboThl JOMa peIaraloTcs 3aaun, aHaIOTUYHbIe
pa300paHHBIM Ha JIEKIMSIX U MPAKTUYECKUX 3aHATUSIX WIA HEMHOTO 00JIee CII0KHBIE, KOTOPhIE
ABIIAIOTCS 00bEMHEHHEM HECKOIbKUX 0a30BbIX 3a/1ad.

JUist IpOBEpKU M KOHTPOJISE YCBOCHHUSI TEOPETUUECKOT80 MaTepuaia, MpuoOpeTeHHBIX
HABBIKOB pabOTHI C allapaToM 3KCTPEMANIbHBIX 3a/1a4, B T€YCHHE 00YUEeHUSI TPOBOSTCS
MEpOTPHUATHS TEKYIIEH aTTeCTaIlMK B BUEC KOHTPOJIBHBIX PadOT M KOJUTOKBUYMa. Takxe
MIPOBOASTCS] KOHCYJIbTAUU (TP HEOOXOAMMOCTH) MO pa30opy 3a/laHui, KOTOPbIE BhI3BAIH
3aTpyIHEHUS.

B koH1e 6 ceMecTpa cTyaeHThI c1atoT 3a4€T. OCHOBHOE BHUMAHUE Ha 3a4eTe yJeIsAeTCs
IIPOBEPKE YMEHHUS CTYJI€HTa peliaTh 0a30Bble 3aaul. TeopeTuuecKuii MaTepuan
paccMaTpUBaeTCs Kak CONPOBOXKAAOLIUN TPAKTUYECKYIO YacTh. J{OIyCTUMO 3HAaHKE JIUIIb
MOCTAaHOBKH 33J1a4, (OPMYJIMPOBOK OCHOBHBIX OIpEENICHUI U TeopeM. Bo Bpems moAroToBku
K 3a4eTy IPe1yCMOTpPEHA IPYNIOBast KOHCYAbTalus. OCBOUTHh CAMOCTOSITENBHO TUCHUILIUHY

«Tomnonoruyeckre MeTo 1bl HEIMHENHOro aHainu3a. MeTo1 HenoABUKHBIX TOYEK»
OOJIBIIMHCTBY CTYCHTOB JIOCTATOYHO CJIOXKHO. B mepByto odepeap 3TO CBSI3aHO C TEM, UTO
UCTIONB3YIOTCS. TIOHSATHUS M METOJBl CMEXKHBIX MATEMAaTHYECKUX TUCIUIUIMH: are0pa u
aQHAJIMTUYECKasl FEOMETPHUsI, MATEMATUUECKUI aHaJIM3 U METO/Ibl BhlunciaeHui. Urpaer ponb u
HEOJIHOPOJHOCTh MaTepHalla, HaTM4ue OOJIBIIOro YKCIIa MPUI0KEHUN U MEKIIPEAMETHBIX
cBs3eil. [loaTomy mocenieHre Bcex ayIUTOPHBIX 3aHATHUH SIBISETCS COBEPILICHHO
HE0OX0IUMBIM. be3 yIOpHBIX U peryisipHbIX 3aHATUN CAATH 3a4ET 110 UTOraM U3yUYEHUS
JUCLHUILIIMHBI MPAKTUYECKU HEBO3MOXKHO.



Y4eOHO-MeTOAMYECKOE OOecTIeueHue
CaAaMOCTOSITEJIbHOM Pa0dOTHI CTYIEHTOB 10 JUCIHHUILUIUHE

Jlis caMocTosATeNbHOW pPaboThl PEKOMEHYeTCsl HCIOIb30BaTh Y4YEOHYIO JHUTEpaTypy,
YKa3aHHYIO B TyHKTE 8 HACTOSIICH MPOTrpaMMEI.

Taroke s mogbopa yaeOHOM ITepaTypbl pEKOMEHIYETCS UCTIOIb30BATh IUPOKUH CIIEKTP
UHTEPHET-PECYPCOB!

1. MexnyHapoaHblii Hay4yHO-00pa3oBaTtebHblii caiit EQWorld. Caiit EqWorld
COJIEP’KUT OOHIMPHYIO HH(POPMAIIUIO O Pa3IMUHBIX KJaccax OOBIKHOBEHHBIX
muddepennmanbabx ypasHenuit (OY), muddepeHnuanbHbpIX ypaBHEHUN ¢ YaCTHBIMU
npou3BoaHbiME (YpUII). MaTerpansubix ypaBHeHuid. Ocoboe BHUMaHUE YIEICHO
YpaBHEHHUSIM MaTeMaTHUeCKO (pr3uku u MexaHukH. [IpuBeneHbI TaOIUIBI TOYHBIX
pelleHui, OnMcaHbl METO/IbI pelieHus: ypaBHeHUH. Colep:kUT yuebHyro hu3uKo-
MaTeMaTHYECKyI0 OMOIMOTEKY, B KOTOPYIO aBTOPBI MOTYT J00ABIISATH CBOM KHUTH H
JUCCEepTaINH, a TakKe GOPyM JUIs BOIIPOCOB U TUCKYCCHIA.

EqWorld paboTaer Ha pycCKOM M aHTIIMKACKOM SI3bIKaX W MPEAHA3HAYEH IS IUPOKOTO
Kpyra y4eHbIX, IpenoiaBaTesiell By30B, MHKEHEPOB, aCIIUPAHTOB U CTYJEHTOB B PA3JIUYHBIX
001acTsX MaTeMaTUKH, MEXaHUKH, (PU3UKH, XUMHHU, ONOJIOTHH U MH)KEHEPHBIX HayK. Bee
pecypchl cailTa ABISAIOTCS OECIUIaTHBIMHU IS €T0 MOJIb30BaTeNeH.

Anpeca caiita B Uatepuere: http://eqworld.ipmnet.ru/ indexr.htm (pyc).
http://eqworld.ipmnet.ru (anr.)

2. DJIeKTPOHHAasI-0u0JIMOTEeYHAsl cuCcTeMa «Y HUBepcuTeTcKasi 0ubdanorexka online»
(www.biblioclub.ru) - anextponnas 6ubnuoreka, obecrneunBaroas JOCTyI K HauboJee
BOCTPEOOBAaHHBIM MaTepHalaM-TIEPBOMCTOYHUKAM, Y4EOHON U XYI0’KECTBEHHOH IUTEpaType
BEIYIINX U3/IaTeIbCTB (* perucrparus B 3JEKTPOHHON OMOIMOTEKE — TOJIBKO B CETH
yHuBepcureta. [locie peructpanuu pabora ¢ CHCTEMOI BO3MOKHA € J1F000H TOUKK AOCTyMHa
B Internet.)

3. Uudopmannonnas cucrema «EnnHoe 0kHO 1ocTyna K 00pa3oBaTe/IbHBIM pecypcam)
( http://window.edu.ru/library).

[enwro coznanust HGOPMAIIMOHHON cucTeMbl «EquHOEe OKHO TOCTYyIIa K
oOpa3zoBatenbHbIM pecypcam» (UC «EnuHoe okHO») sSBIsETCs oOecreueHne CBOOOTHOTO
JOCTYTIa K HHTETPATLHOMY KaTaJIOTy 00pa30BaTelIbHBIX HHTEPHET-PECYPCOB B K
AIIEKTPOHHON OUOIHOTEKE y4eOHO-METOANYECKIX MaTepUaoB Ui 00IIEro u
MpoeCCHOHAIBHOTO 00pa30BaHUsI.

Coznmana o 3aka3zy denepanbHOTO areHTcTBa 1o oopazoanuto B 2005-2008 rr. UC
«EnuHoe 0kHO» 00BEAUHSAET B €AMHOE MHPOPMAITMOHHOE MPOCTPAHCTBO ANEKTPOHHBIE
pecypchbl cBOOOTHOTO JOCTYyIIA JJI BCEX YpOBHEM oOpa3oBanus B Poccun.
Pazniene1 3TOM cuCTEMBIL:
- DJIeKTpOHHAasi OUOJIMOTEeKA;
- MaTerpanbHblii KaTa10r 00pa3oBaTeJbHbIX HHTEPHET PeCypcoB;
- U30panHoe;
- bubanorexu By30B.

Jiis camocTosTensHOrO o100pa IuTepaTypsl B Oubauoreke SApl'Y pekomenayercs
UCIIOJIb30BaTh!


http://www.biblioclub.ru/
http://window.edu.ru/library

1. JInunsrii kaouner (http://lib.uniyar.ac.ru/opac/bk login.php) naér Bo3amMoxKHOCTH
noJiyuyeHus on-line JocTyna K CIUCKY BbIIAHHOM B aBTOMaTU3UPOBAHHOM PEXHUME
JUTEPATyphl, IPOCMOTPA U KOIIMPOBAHMSI SJIEKTPOHHBIX BEPCUN U3JaHUI COTPYIHUKOB
yHuBepcuteta. [ pabothl B «JInuHOM KabuHETe» HEOOX0IMMO 3aiiT Ha calT HaydHoi
o6ubmmotexu Spl'y ¢ mo0oii Touku, UMeromIel gocTyn B Internet, B MyHKT MEHIO
«OIEeKTPOHHBIN KaTalior», MPOUTH MPOLEAYpPYy aBTOpU3AINU, BEIOpaB BKIAAKY
«ABTOpHU3AIUS» U 3AOJHUTH MPEICTABICHHBIC TIOJISI HH(OPMAIIHH.

2. DyiekTpoHHas1 OMOIMOTEeKA y4eOHbIX MaTepuasioB SApl'yY
(http://www.lib.uniyar.ac.ru/ opac/bk_find.php) coxepxut oxoso 2500 MOTHBIX TEKCTOB
y4eOHBIX U Y4eOHO-METOAMYECKUX MAaTepUAIOB IO OCHOBHBIM JIUCLUUIUIMHAM, U3JaHHBIM B
yHuBepcuteTe. JIoCcTyn B CeTH YHUBEPCHUTETA, MO0 10 JIOTHHY/TapOJIIO.

3. DueKkTpoHHas KapTOoTeka « KHUroodecne4yeHHOCTD)
(http://www/lib.uniyar.ac.ru/opac/bk _bookreq_find.php) packpbiBaet yueOHbIi HoHT
HayyHoii 6ubnuotexu SApl'Y, npenocTasiser onepaTUBHYIO HHPOPMAIIHIO O COCTOSTHUU
KHUT00OECTICUeHHOCTH JUCIUTUIHH OCHOBHOM ¥ JIOTIOJTHUTEILHOU JTUTEPATYPOH, a TAKKe
JTUCIUILIMH U clienraibHOCTel. DieKTpoHHas kapToTeka «KHura o6ecreueHHOCTh)
JIOCTYITHA B CETH YHHBEpCHUTETa U Yepe3 JInIHbIil KaOuHeT.



http://lib.uniyar.ac.ru/opac/bk_login.php
http://www.lib.uniyar.ac.ru/
http://www/lib.uniyar.ac.ru/opac/bk_bookreq_find.php

