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1. Ilesn ocBOeHUsI AUCHMUIIIMHBI

Henssmu nuctumuinnel «uddepeHnnanbHble ypaBHEHUS SBISIOTCS U3YyYeHHE OCHOB
Qg depeHIMaIbHbIX YpaBHEHUH, BKITIOUAIOIIUX TEOPUIO U MTPAKTUYECKHE METObI PEIICHUS
muddepeHIMaTbHBIX M PA3HOCTHBIX YPABHEHM, METO/Ibl KAYECTBEHHOT'O UCCIIEI0OBAaHUS
Qg depeHIManbHbIX YpaBHEHUH, TEOPUIO YCTOWYUBOCTH.

2. MecTo 1UCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMbl
Jucuumuimna «nddepennnanbupie ypaBHEeHU» OTHOCUTCS K BapuaTHBHOM yactu OI1
OakanaBpuara.

JlucuunianHa OCHOBBIBA€TCS Ha 3HAHUSAX M HaBBbIKAaX, MOJIYYEHHBIX CIYIIATENIMU IIPU
M3YYEHUU TaKUX MaTeMaTU4YeCKUX IUCHMIUINH, Kak «Marematuka», «Anredpa U reoMeTpus».
OCHOBY Kypca COCTaBJISIFOT METOJbl KayeCTBEHHOI'O HCCIeAOBaHUS au(depeHInanIbHbIX
YpaBHEHHUH, TEOpPETHYECKHEe U MPAaKTHUECKHEe MeTonbl peuleHus auddepeHantbHbIX
yYpaBHEHHMH, KOTOpble HEOOXOIUMBI TMPH  M3YYEHUH JUCHMIUIMH  0a30BOM  vacTu
npodeccuonanpHoro nukia: «Teopus BeposSTHOCTEM U MaTeMaTHyeckas CTaTHCTHUKaY,
«HccnenoBanus onepanuil ¥ METOIbI ONITUMU3ALIAN.

3. [lnanupyemble  pe3yabTaTbl O0y4YeHHs] 1O JMCUMILJIMHE, COOTHECEHHbIe €
IUIAHMPYEMbIMH pe3yJIbTaTAMH 0CBOCHHUsI 00pa30BaTeIbHOM NPOrpPaMMblI

[Tponecc u3ydeHus: NUCIMIIMHBI HAlpaBjieH Ha (JOPMHUPOBAHUE CIIETYIOIUX HJIEMEHTOB
komneTeHmid B cootBercTBUU ¢ ®I'OC BO, OOII BO u npuoOpereHus cieayomux 3HaHUM,
YMEHUH, HaBBIKOB U (WJIM) OIBITA IEATEILHOCTH:

dopmupyemasn NHaukaTop N0CTUKEHUS! Ilepeuennb
KOMIIeTeHI U KOMIEeTEeHIH U IJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHus
(xoa u popMyJIHPOBKA) (xoa 1 popMyJIHPOBKA)
OomenpogdeccnonaabHble KOMIIETEHIINH
3HaTh:
- mocTaHoBKy 3amauu Kormm mmst
OIIK-6. Criocoben muddepeHINaTbHBIX YPaBHEHHH U CUCTEM;
aHAIM3UPOBATh U OIIK-6.3 nemMoHCTpHpYeT - YCJIOBUS CYyIIECTBOBaHMS H €AHHCTBEHHOCTH
paspabaTbiBaTh TIOHUMAHHUE U YMEHHE pemenus 3axaqu Ko,
OpraHM3aIlHOHHO- MIPUMCHATEH Ha IIPAKTHKS Ymers:
TEXHUYECKUE H MaTeMaTHYECKHUE MOJIENIM U | - HAXOIUTh OOIIee PEIICHHE
9KOHOMHUYECKHE KOMIIBIOTEPHBIE g epeHIInanbHbIX YPaBHEHHIA U CHCTEM
HPOLIECCHI C TEXHOIIOTUHM IS peenns | Au(depeHIHanbHbIX U PA3HOCTHBIX
MIPUMEHEHUEM METOJI0B pa3NUYHBIX 33719 B YPaBHEHHMH,
CHCTEMHOTO aHaJIN3a U obnactu - cTaBuTh 3a1a4y Ko s
MaTeMaTH4YeCKOro npodeccHoHATEHON mddepeHInanbHbIX YPaBHEHUI U CUCTEM
MOJIETTMPOBAHUS; ZESATENBLHOCTH. muddepeHInanbHbIX YpaBHEHHH U HAXOAUTh
€¢ pelIeHuE;




T1IK-6 Cnocoben
HCIIONIB30BAaTh
MATEMATUUYECKUE u

CCTCCTBCHHO-HAYYHBIC
METOAbl JIs1 PCIICHUS
MPUKIAAHBIX 3aaa4

[1K-6.5. YmMeer pemath
Hay‘-IHI:Ie 3a1a4U B CBSI3HU
C IIOCTABJIEHHOU IENILI0 U
B COOTBETCTBHUHU C
BBIOPAHHOW METOIUKOM.

3HaThb:

- OCHOBHEIE ITOHSTHS, TEOPEMBI U yPAaBHEHUS,
- CBOMCTBA pELICHUH TMHEHHBIX YPaBHEHUN U
cUCTEeM JU(PEepEHITMATBLHBIX U PA3HOCTHBIX
YPaBHEHU;

- MeTOIBI perieHns muddepeHITnaIbHbIX 1
Pa3HOCTHBIX YPaBHEHHU;

- METOZBI HCCIIEAOBAHUS YCTOHYNBOCTH.
Ymern:

- BBIYUCIISTH TPOU3BOJIHBIC PELICHUIT 11O
napaMeTpaM U HadallbHbIM JIAaHHBIM;

- HCCIIEI0BATh YCTOHYUBOCTH METOJIOM
¢dyskuuit JIsmyHoBa B C TOMOIIBIO TEOPEMBI
00 YCTOHYMBOCTH IO IEPBOMY MPHOJINIKEHUIO;
- HaXOJIUTh pellleHNe KPaeBhIX 33134 JIIs

MG depeHITnaTbHBIX YPaBHEHHN.

Baagers HaBbIKaAMM:

— HaBBIKAMU pPEIICHHUS HAYYHBIX H
MIPaKTUYECKUX 3a1a49 qudGepeHImanbHbBIX
ypaBHEHUH.




4. O0beM, CTPYKTYpPA U CO/iepPKAHME TN CHUTITTHHBI

OO01ast TpyA0EMKOCTh TUCIUIUIMHBI COCTAaBIIsIeT 3 3a4eTHBIX eAnHuUL, 108 akas. 4acos.

Ne Tembl (pa3aebl) Buapl yueOHbBIX 3aHATHIA, DopMBbI TEKYLIETO
n/n AUCUUTLUIHHBI, BKJIIOYAsl CAMOCTOSITEIbHYIO | KOHTPOJSA yCIeBaeMOCTH
HX CcO/iep:KaHue padoTy CTYJAeHTOB,
U UX TPY10€MKOCTh ®opMa NPOMeKYTOUHOM
a (B AKAACMHUYECCKHUX qacax) aTTecTAllMM
3 KonTakTHasi padoTa 3 (no cemecmpam)
G ol ol = |2 |E
© sl 2| 5|28 5¢
S| 2| & 2|25 58
=l 2| 2| 5|83 5%
NI R
= = ¥ E Q
OcHOBHBIE TTOHATHUS Kypca
1 |muddepeHnmambHBIX 3 2 3 2
YpaBHEHUI
DieMeHTapHBIE METO/IbI Kontponbhast pabota
) |MHTErpHpOBaHNs 3 ) 3 5 Nel
ypaBHEHUI1 TepBOTO
opsIIKa
Huddepennmansueie
3 |ypaBHEHUs BBICIINX 3 2 3 2
TIOPSIJIKOB
Teopembl CyllleCTBOBAHUS
4 3 2 3 2
Cucremsl
5 |maddepeHnmanbHBIX 3 2 3 1
YpaBHCHUI
JluneitHbIe CCTEMBI
6 )II/I(bd)epeHquaanHx 3 ) 3 |
ypaBHeHUi. OOTHe
CBOICTBa
JIuHelHbIE CHCTEMBI C KonTtponbnas pabota
7 |IIOCTOSIHHBEIMH 3 2 3 1 |No2
koadunrenTamu
3 Teopust yCTOHYNBOCTH 3 | 3 |
6 mom wucie 0 u J[OT 2
9 |Kpaessie 3a1aun 3 1 3 1
10 PasnoctHbIe ypaBHEHUS U 3 1 7 1 |KonTpoabsHas pabora
CHUCTEMBI Ne3
3 DK3aMeH
HUTOI'O 17 | 34 2 05| 14
6 mom uucne ¢ 30 u JIOT 2

Paznen 1. OcHoBHBIE MOHATHSA

Coaep:xaHue pa3aesioB JUCHUIIHHBI:




Omnpenenenuss auQQepeHIHaTbHOTO YpaBHEHUs, MOpska Ju(QepeHInanbHOr0 ypaBHEeHuUS,
pemieHuss audQepeHuaNIbHOTO ypaBHEHMs, HWHTETPAJbHOM KPUBOM, TOJS HaIpaBIICHUH,
m3oknuH. [loctanoBka 3agaun Komm, ¢popmynupoBka TeopemMbl 00 0THO3HAYHON Pa3pelinMOCTH
3agaqyu Komn.

Pa3nea 2. DiieMeHTapHBIE METOAbI HHTEIPHPOBAHUS YPABHEHHI NIEPBOIo MOPSiAKA

VYpaBHEHHs C pa3leisAIOIMMUCS TEPEMEHHBIMH, OJHOPOJHBIE YpPaBHEHMs, JIMHEWHBIE
ypaBHeHus, (opmyna Jlarpanxka, ypaBHeHUs bepHyium, ypaBHeHus Pukkatu, ypaBHEHUs B
noJiHbIX Auddepennmanax. CBONCTBa pelIeHn aBBTOHOMHBIX YpaBHEHUH.

Pa3nea 3. Ilu¢gdepenunanbHble ypaBHeHHs BBICIINX NOPSAKOB

Huddepennnanbable ypaBHEHHUs] n-TO MOPSAKAa M SKBUBAJEHTHble UM cucTeMbl. [locTaHOBKA
3agaun Komm, QopmynupoBka Teopembl 00 OAHO3HAUHOW paszpemMMocTH 3aaaun Komm.
CpoiicTBa pelleHud JUHEHMHOro OAHOpogHOro YypaBHeHHs. Popmyna OcTporpaickoro-
JnyBunns. MccrnepoBaHue JIMHEHHOM 3aBUCHMMOCTH (YHKIMH C TMOMOIIBIO OIpPEIeTUuTeNs
Bponckoro. Metonpl pemieHus JIMHEWHBIX HEOJHOPOJIHBIX YpPAaBHEHUH: METOJ BapHaLMHU
noCTOAHHBIX, (yHKIMs Komm. JluHeilHble OHOPOAHBIE YypaBHEHHS C TOCTOSHHBIMHU
kod¢punmenTamu. JInHelHble HEOTHOPOAHBIE YPABHEHHSI C TIOCTOSIHHBIMU KO3 QUIIMeHTaMu 1
HEOJHOPOJHOCTBIO CIIELIMAIBHOIO BUAA.

Pasnen 4. TeopeMbl cyliecTBOBaHUA

JlokazaTenbCcTBO TEOpPEMBbI CYIIECTBOBAHMS W E€IUHCTBEHHOCTH pemieHus 3anaun  Komw.
[IponomkaemocTs pemieHud. HemnpeppiBHAass 3aBUCMMOCTh pEHICHW OT TApaMETpoOB U
HAYaNbHBIX ychaoBuid. JuddepeHnnpyeMocTh pelieHui o napamMmeTpam.

Paspnen 5. Cucremsl Aud¢epeHunaIbHbIX YPABHEHU T

Omnpenenenust cucteMbl JUQQepeHINaTbHbIX YPaBHEHUH TIEpBOTO MOPsAKa, PEIICHUS CUCTEMBI
muddepeHIMaTbHBIX ypaBHeHUN. BekTopHas 3anuck cuctemsl 1uddepeHanbHbIX YpaBHEHUH.
[TocranoBka 3amaun Komm ans cuctembl JuddepeHIHanbHbIX ypaBHEHUH, (HopMyIHpOBKa
TEopeMbI 00 0OIHO3HAYHOMN pa3pemuMocTH 3a1a4un Kommn.

Paszpnen 6. JIuneiinbie cucrembl AuddepeHIHANbHbIX YPABHEHU T

CBoiicTBa pelleHHil JTUHEHHBIX OJHOPOAHBIX CHUCTEM, (QyHIaMEHTaIbHAas CHCTEMa pPEIICHHH,
dbynaamenTanpHas Matpuia, matpumna Komm. ®opmyna Octporpaackoro-Jlnysmwwis. @opmyna
pELIEHUs] TUHENHON HEOJHOPOIHOU CUCTEMBI.

Paspnen 7. JInHeliHbIe CHCTEMBI € OCTOSTHHBIMH KO3 (PHUIMEHTAMH

Pelienne nIMHEMHBIX OOIHOPOJAHBIX CHCTCM, PCHICHUC JIMHEMHBIX HCOAHOPOAHBIX CHUCTEM C
HCOOHOPOJHOCTBIO CIICOHWAJIBHOI0 BHIAA, OHIPCACICHHUC ManI/ILIHOfI OKCIIOHCHTBI, OIICHKAa
ManHQHOﬁ OKCIIOHCHTBI, MaTpUiHas 5KCIIOHCHTA KaK CyMMa psa.

Paspnen 8. Teopusi ycroitunBocTu

OCHOBHBIE OIpPEEICHHUS] TEOPUU YCTOMYUBOCTH. YCTOMUYMBOCTh PEIICHUM JIMHEWHBIX CHCTEM.
Y CTOWYMBOCTh HYJIEBOTO PEILLEHUS JIMHEHHBIX CHUCTEM C IMOCTOSHHOW Matrpuuei. Teopema o0
YCTOWYMBOCTH TO TMEpBOMY MpuOImkeHuto. Meton ¢yHkimii JlsmyHoBa: mepBasi, BTopas U
TpeTbsi Teopemsbl JIssmyHoBa, TeopemMa YUeraeBa. YCTOMYMBOCTH HYJIEBOTO PENICHUS JIMHEHHBIX
CUCTeM C TMepuoaudeckumMu  koddduimeHtamMmu. YCTOMYUBOCTH  HYJIEBOTO  pEIICHUS
BO3MYIIIEHHBIX cucTeM. Pa30BbIN MOPTPET JIMHEHHBIX OJHOPOIHBIX CHCTEM BTOPOTO TMOPSIAKA C
MOCTOSTHHBIMU KO3 (HUIIMEHTaMU, KIIACCU(PUKAILINS OCOOBIX TOUCK.

Paznen 9. KpaeBble 3a1auu



[TocTaHoBKa KpaeBbIX 3a/1ay, YCIOBHE pa3pelIMMOCTU KpaeBbix 3a1ay. Oynkuus ['puna. 3agaumn
tuna [lltypma-JIlnyBwimis, HaxoXKJI€HHWE COOCTBEHHBIX 3HAYCHUN W COOCTBEHHBIX (PYHKITUH
KpaeBbIX 3a/1a4.

Paspnen 10. PasHocTHBIC ypaBHEHUS] M CHCTEMBbI

IlocraHoBKa 3amauM Uil Pa3HOCTHBIX ypaBHEHUN M cucTeM. CBOWCTBA M METOJBI PEIICHHUS
JIMHENHBIX PA3HOCTHBIX YPABHEHUN M CUCTEM. Y CTOMYHMBOCTh PEIICHUNA PA3HOCTHBIX YPABHEHUHN
u cucteM. Onpenenenys MaTpyuLlbl MOHOJAPOMHHU U MYJIbTUILUINKATOPOB.

5. Oopa3oBaTe/ibHbIE TEXHOJOTHH, B TOM YHCJ€ TEXHOJIOTHH JIEKTPOHHOIO OO0yYeHHsT H
AUCTAHIIUOHHBIC OﬁpaSOBaTeﬂbele TEXHOJO0I'MM, HCHOJb3yEMbIC¢ IIPpH OCYHICCTBJICHUM
00pa30BaTeILHOTO MPOIecca Mo TUCIUTIIHHE

B nporecce 00yueHus UCTIONB3YIOTCS CIeAyIOIUe 00pa30BaTeIbHble TEXHOIOIHHU:
BBoaHas JjeKkuMs — 1aeT IepBoe [eJI0CTHOE MIPEACTaBIEHHE O JUCLHUIUINHE U OPHEHTUPYET
CTyJICHTa B CUCTEME U3yUCHHUS JaHHOM qUCHUIIMHBL. CTyAE€HTHI 3HAKOMATCS ¢ HA3HAUEHHEM U
3a71a4aMu Kypca, €ro pojibio U MECTOM B CHCTEMe y4eOHBIX AUCIUIUIMH U B CHCTEME ITOATOTOBKU
B 11e710M. JlaeTcs KpaTkuil 0030p Kypca, UCTOpUS pa3BUTUS HAYKH U NPAKTUKU, JOCTHKECHUS B
3TOM cepe, MEeHa U3BECTHBIX YUEHBIX, H3JIaraloTcs IepPCIIeKTHBHBIEC HAITPABICHUS
ucciaenoBaHuil. Ha 3Tol ieKiuy BbICKa3bIBAIOTCS METOIUUECKHE U OPraHU3allMOHHBIE
0COOCHHOCTH pabOTHI B paMKax JaHHOW JAWCIMIUIMHBI, a TAKXKE JJACTCS aHATIM3 PEKOMEHTyeMOi
yueOHO-METOJUUECKOH JTUTEPaTyPBhI.

AkajzeMuyecKkas JeKuus (M1 JIeKIHs 00Iero Kypca) — ocyei0BaTeIbHOe U3T0KEHNE
Marepuala, OCyIleCTBIsIEMOE IPEUMYIIIECTBEHHO B BU/I€ MOHOJIOTa ITPENO/IaBaTeNs.
TpeOoBaHus K akaAeMUUECKOH JICKIIMN: COBPEMEHHBIN HayYHBIH ypPOBEHb U HACHIIIICHHAS
UH()OPMATUBHOCTb, yOEIUTENNbHAs apryMEHTalUs, JOCTYIIHAs U IOHATHAs Pedb, YeTKas
CTPYKTYpa U JIOTHKA, HATWYHE SIPKUX IPUMEPOB, HAYIHBIX JI0KAa3aTeNCTB, 00OCHOBaHMH,
(axToB.

IIpakTHUYecKoe 3aHsATHE — 3aHATHE, TOCBIIICHHOE OCBOCHHIO KOHKPETHBIX YMEHHI 1 HABBIKOB
U 3aKPEIUICHUIO MTOJIyYEHHBIX Ha JICKIIUU 3HAHUH.

B nporiecce 00ydeHust UCIONB3YIOTCS CIEAYIOUINE TEXHOJIOTUH AIIEKTPOHHOTO 00yUYeHHS
U IMCTAaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOIOTHUHU:
DJIeKTPOHHBI y4eOHbIH Kypc «/luddepenunanbubie ypaBHenus» B LMS
JduaexTpoHHbiii yHuBepcuTer Moodle ApI'Y, B koTopoMm:
- TpPEICTaBICHbI 3aJaHus IS CaMOCTOSATENbHOW paboThl OOYyYaroUMXCS M0 TeMaM
JUCIUITNHBL,
- OCYWIECTBJISIETCA  IPOBEJEHUE  OTHEJIBHBIX MEPONPHUIATHA  TEKyIIEro  KOHTPOJIS
YCIEBaeMOCTH CTYICHTOB;
- NpeACTaBJIEHBI TEKCTHI JEKLIUHN 10 OTIEIbHBIM TEMaM JUCLUILINHEI,
- TMpeACTaBlieH CHUCOK Y4eOHOHl JuTeparypbl, pEKOMEHAyeMOW JUIsi OCBOCHHS
JVCLUIINHBL,
- IMOCpPencTBOM  (opymMa  OCYIIECTBISETCS CHUHXPOHHOE U (WJIM) AaCHHXPOHHOE
B3aUMoOJICIiCTBHE MEXIy OOydyarolMMHUCS M IIpernojaBaTesieM B paMKax H3y4YeHUs
JUCIUIUIAHBI.

6. IlepeyeHb JHMIEH3HOHHOIO M (WJIM) CBOOOJHO PACHPOCTPAHAEMOI0 MPOrPaAMMHOIO
o0ecreyeHns, MCHOJIb3yeMOro IPH OCYHIECTBJICHHH 00pa30BaTeJbHOr0 Ipouecca 1o
AUCHUIIJIMHE

B mpomecce ocymiecTBieHHs — 00pa3oBaTENbHOTO — Ipolecca IO AUCLUIUIMHE
UCTIONB3YIOTCS:



—171s1 GOPMHUPOBAHUS TEKCTOB MAaTEPUAIIOB JIJIsl IPOMEXKYTOUHOM M TEKyIeH aTTecTaluu, s
pa3pabOTKH TOKYMEHTOB, IPE3eHTANH, TSl pabOTHI C IIEKTPOHHBIMH TAOJIUIIAMHU TIPOTPAMMBI
OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBoOomHOe), n3maTenbckas
cuctema LaTeX;

— I IOMCKa yueOHoit nmuteparypsl 6ubanoteku SApl Y— ABromaruszupoBaHHas 61MOIMOTEYHAS
nHpopmanmonsas cucrema "BYKU-NEXT" (ABUC "byku-Next

7. IlepeyeHb coBpeMeHHbIX MNPOdecCHOHAJbHBLIX 0a3 JaHHBIX M HH(POPMAUMOHHBIX
CIIPABOYHBIX CHCTEM, HCIO0JIL3yeMbIX NPH OCYLeCTBJICHUH 00pa30BaTeJIbHOI0 NPoLecca Mo
AUCHHUNJIMHE (MPH HEO0X0IMMOCTH)

B npomecce ocymiecTBieHuss 00pa3oBaTeIbHOrO Ipolecca MO  AMCLHUILINHE
HCIIOJIb3YIOTCA:

ABToMaTu3upoBaHHas  OuOnmuoreyHo-uHpopmarmonHass cuctema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOH ¥  [ONOJHHUTEJBHOH Yy4eOHOW JIMTEPATypbl, PpPecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOH ceTn «UHTepHeT» (P HE00XOAUMOCTH),
PEKOMEHYEeMBIX /ISl OCBOCHUS THCUMILIMHBI

a) OCHOBHasI JIMTEPaTypa

1. I'meizun, C. J1., O0bikHOBeHHBIC MU GepeHranbabie ypapHeHus: yae0. mocodue /  C. JI.
I'ne3un, I1. H. Hecrepos; Apoci. roc. yH-1, fpocnasns, Apl'Y, 2016, 189 c.

2. I'mezun, C. J1., O6pikHOBEHHBIC MU GepeHITMAIBHBIC YpaBHEHUS [ DIEKTPOHHBIN pecypc] :
yue0. mocobue / C. JI. I'me3un, I1. H. Hectepos; Spoca. roc. yu-1, SApocnasns, SApl'Y, 2016, 189
c. http://www.lib.uniyar.ac.ru/edocs/iuni/20160204.pdf

3. I'me3un, C. 1., [IpakTikyM 1o Kypcy OOBIKHOBEHHBIX JU(PepeHIINaTbHbIX YpaBHEHUH: yueO.
nocobue / C. [I. I'me3un, A. O. TonbGeii; Apocn. roc. yH-T, Apocnasns, Apl'Y, 2011, 67 c.

4. I'me3un, C. /1., [IpakTukym 1o Kypcy OOBIKHOBEHHBIX JU(GEepeHIINaTbHBIX YPaBHEHHIMA
[DnexTponHsIil pecypc]: yueb. mocodue / C. JI. ['meizun, A. O. Tonbeit; Apoci. roc. yH-T,
SApocnasns, Apl'Y, 2011, 67 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20110408.pdf

5. I'me3un, C. ., [IpakTinueckuii Kypc 0OBIKHOBEHHBIX AU(PHEpEeHINaTbHBIX YPAaBHEHHN:
yueoHoe mocobue / C. /1. I'meizun, A. O. Tonbeii ; SApocn. roc. yH-T, Apocnasns, SApl'Y, 2017,
73 c.

6. I'ne13un, C. 1., [IpakTiuueckuii Kypc 0ObIKHOBEHHBIX UG GEpeHINaIbHBIX YPaBHEHUN
[DnexTponHsIi pecypc]: yueoHoe nmocodue / C. 1. I'me3un, A. O. Tonbei ; Apoca. roc. yH-T,
SApocnasnse, Apl'Y, 2017, 73 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20170408.pdf

0) 10MOJIHUTE/ILHAS JINTEPATypa

1. Camoiinenko, A. M., luddepeHnnanbapie ypaBHEHUS: IpUMeEpHI U 3a1aun / A. M.
Caiimonenko, C. A. Kpusomesi, H. A. [lepecTtiok. - 2-¢ u3n., nepepad., M., Beicias mkoma, 1989,
382c.

2. Camoitnenko, A. M., luddepennmanbupie ypaBHeHHs: TPUMEPHI U 3a1a4un / A. M.
Camoiinenko, C. A. Kpusomes, H. A. Ilepectiok, Kues, Buma mik., 1984, 408 c.

3. Apnonbna, B. 1., O6sikHOBeHHBIE Tu(depeHIranbHble ypaBHEHU: yue0. mocoOue A By30B,
M., Hayxka, 1971, 239 c.

4. ®enoprok, M. B., O6sikHOBeHHBIE U] depeHITnaTbHBIC YpaBHEHUS: y4e0. mocodue st
By30B, M., Hayka, 1980, 350 c.

5. ®@enoprok, M. B., O6bikHOBeHHBIE AU(depeHLInaIbHble ypaBHEHUS: yuel. mocodue s
BY30B. - 2-¢ U3, nepepad. u nom., M., Hayka, 1985, 447 c.
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crepeotut., M., Hayka, 1970, 331 c.
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M-HNxeBck, Perynsapras u xaotudeckast fuHamuka, 2004, 175 c.

17. ®uwunmos, A. ©., CoopHUK 3a1a4 110 JudQepeHIHanbHbIM YpaBHEHHSIM: yueb. mocodue -
7-e u3n., crepeorun., M., Hayka, 1992, 128 c.

9. MaTtepunaibHO-TeXHH4YecKasi 0a3a, Heo0XoauMasi 11l OCYLIeCTBJICHUsI 00pPa30BaTeJbHOIO0
npoiecca o AMCUUIINHE

MarepuanbHO-TexHHYecKast 0a3a, He0OX0oAUMast JUIsl OCYIIECTBIEHUS 00pa30BaTEIbHOTO
npolecca Mo AMCHUIUIMHE BKIIOYAET B CBOM COCTaB crielilaibHble TOMEIECHUS:

- yueOHbIe ayTUTOPUHU JJIS IPOBECHUS 3aHATHH JEKIIMOHHOTO THIIA;

- yueOHbIE ayIUTOPUU JJIsl IPOBEACHUSI MPAKTUUECKUX 3aHATUN (CEMHHAPOB);

- yueOHbIe ayTUTOPUHU JJIsl IPOBEICHUS IPYMIIOBBIX U UHIWBUAYAIBHBIX KOHCYJIbTALINH;

- yueOHBIE ayAUTOPUU JUIS TPOBENEHUS TEKYIIEro KOHTPOJS U IPOMEXKYTOUHOM
aTTecTaluy;

- IOMEILIEHUS U CAMOCTOSITENIbHOM paboTHI;

- IOMEUICHUST ISl XpaHeHHA U TMPO(UIAKTUYECKOTO OOCTY>KUBAaHUS TEXHHUUECKUX
CPEICTB OOy4YCHHUS.

CrnenuanbHble MOMENICHUS YKOMIUIEKTOBAHBI CPEACTBAMHU OOYUEHUS, CIYXKAIlUMH JUIs
npecTaBieHus yueOHoi nHdopmanuy 60abII0N ay TUTOPHH.

[TomerieHust A1 caMOCTOATENbHON pabOThl 0O0YYaIONIIMXCSl OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUeHUs K cetn «MHTepHeT» u obecriedeHueM JI0CTyma K
AJIEKTPOHHOM MH(OpMaIIMOHHO-00pa3oBaTenbHOM cpese SAplY.

ABTOp:

3aB. kaenpbl KOMIBIOTEPHBIX ceTel
1.¢3.-M.H., mpodeccop C. I. I'ne3un

OQ0NHCHOCMb, YUeHAs CMeneHb noonuce H.0. Gamunus






IIpunioxenne Ne 1 k padoyeii mporpamMmme M CIHIIIHHbI

«InddepeHuuaibHbie ypaBHEHUA»

DoH/1 OLICHOYHBIX CPEACTB
AJIA MMPOBEACHUSA TEKYIET0o KOHTPOJIA YCIIEBACMOCTH
U MIPOMEKYTOYHOM ATTECTALlUH CTYACHTOB
o AMCHUIIJIMHE

1. Tumnosbie KOHTPOJIbHBIC 3aIaHUA U UHBIC MaTE€pHuaJbl,
HCNMOJb3yEMbI€C B IPOLIECCE TCKYIIEIr0 KOHTPOJIA YCIIEBACMOCTH

1.1 KonTpoJibHBIE 3a1aHNs ¥ HHbIE MaTepPHAJIbI,
HCIoJIb3yeMble B IpoLecce TeKylleid arrecTanuu

KonTponbnas paborta Ne 1: (Paznen 1, 2)

Samanus OTBETHI:
Bapuanr 1.
1. Haiitu obmiee permenne u noctpouth rpaduk | [menun, C. M., [IpakTiKyM 110 Kypcy

MHTErpaJIbHON KPUBOMW, COOTBETCTBYIOIICH
HaYyaJIbHBIM YCIOBHUSIM

i=2(x=2)(x+1)°, x(0)=1.

OOBIKHOBEHHBIX U] hepeHITHATBHBIX
ypaBHeHHH : yueb. mocodue / C. [1. ['b13uH,
A. O. Tonbeit; Spoci. roc. yH-T,
Apocnasns, Apl'Y, 2011, 67 c.

1.1. YpaBHEeHUs ¢ pa3aeisitoluMUCs
MIEPEMEHHBIMH, CTp. 8)

2. Haiitu oOriee perienne 3In(x+y+1) = 2x+y+C,
2x+2y—-1dx+(x+y—-2)dy=0. x=-y-—1.

3. Haiitu o01iee penieHne y=(x>+C)sinx.

V' — yctgx = 2xsin x.
4. Haiitu obmiee penicHue 32
' 2 2 1 r= ; * C-— )Cz
V=Y oY=
X X

5. Haiitu oOmiee perenue . .

HHH OB pmH? x—+xy—x—y—+3y=C.
(x+y—Ddx+(x—y" +3)dy=0. 2 3
Bapuanr 2.

1. Haiitu obmiee pemenue u nocrpouts rpaduk | I'nezun, C. 1., IIpaktukym mo kypey
MHTErPAJIbHON KPUBOMW, COOTBETCTBYIOIIEH OOBIKHOBEHHBIX U (hepeHInaTbHBIX
HAYaJbHBIM YCIOBUSAM ypaBHeHu# : yueb. nocobue / C. /1. I'nb13uH,
x=x(x-2)(x+1), x(0)=1. A. O. Tonb6eit; Spocin. roc. yH-T,

Apocnasns, Apl'Y, 2011, 67 c.
(1.1. YpaBHeHUs C pa3AeIsIiOIIIMHUCS
MIEPEeMEHHBIMH, CTp. 8)

2. Haiitu obree pemenne y=—x=-3=C(y+x+1),
Ry—-x—4)dx—2x—y+5)dy=0. x=—y—1.

3. Haiitu o0riee perenne y =sinx+ Ccosx.




y'cosx+ ysinx =1.

4. Haiitu obmee pemenne 3xy°y' + y° —2x =0. 3

C
yo=x+—.

5. Haiitu obmiee pemieHue
(14 (x* + y*)x)xdx + ydy = 0.

%ln(x2 +y2)+%+C:O.

Kontponbnas paborta Ne 2: (Pagen 3, 7)

3amanus

OTBETHI:

Bapuanr 1.

1. Haiitu obmiee perienue

V'+2y'+y=e " +1;

X

y,=Ce " +C,xe ",

1 x>
=—+—ec".

2. Haiitu obmiee pereHue

X

V''"2y''+y'=x+e 7

2 2
v, =C,+Ce " +Cyxe ",

x° 1

—x 2
S =—e "+ —x" —2x.
’ 2 2
3. Haiitu obmee pemieHne x, = C, cost + C, sint,
2 —
)'C'+x:74r 1; xu:2\/;-
2et

4. Haiitu obuiee pemeHue
CHCTEMBI X =AX, eClIi

5 -1 5
A=10 3 2|
0O -2 3

A =5, =3+2i

—cos 2t — ésin 2t

I3 31

—sin 2¢ + C,e

cos 2¢

—cos 2t —sin 2/
2

cos 2¢
sin 2¢

5. Haiitu obmiee pereHue
CUCTCMBI.

(5 4 n
X = X + e .
—4 -3 !

! t+ % - H% e’
-1 0 _%

1 2.3
1
x=Ce’ 0|+ C,e’
0
z 1 r
x=Ce| |+Ce
-1

Bapuanr 2.

1. Haiitu obG1iee pereHue
V'421'+17y = e (1 + sin 4]

v, =e '(C, cosdx + C, sin 4x),

yvo=Imz,, z = Axe""";
|-
Yo =7,€
' 16

1. Haiitu obmiee perieHue

T —2x.

y'"+2 3= x+ xe

X

v, =C +Cx+ CSe’z’ R
Yo :(Ax + B)xz,
v,, = x(Cx + D)e™",

2. Haiitu obmiee pereHue
Yy 4x? +1
Zx\/; ’

v =Ce ™ +C,e",

y, = 2\/;.

3. Haiitu obmee pemieHne
CHCTEMEBI X =AX, eClIi

A =2 Kpamnocmu 3

2 J1\H COOCTBEHHBIX BEKTOpA




2 =2 2

3 -1 0 1
A=|1 1 0 x:C162’ 1 +C2€2] 0 +C362’

0

0 1 1
O+ 1]
1 0 2

4. Haiitu obmiee perieHne
CHUCTEMBIL: 4

x' = X+ e,
-2 1 0

2cos 2t

cos 2t —sin 2t

- |
(o sin 2¢ /13 e
N eosarasiny) 122/ [0
CcO8 S —43

KonTponbaas padora Ne 3: (Paznmen 8, 9)

3agaHus:

OTBETHI:

Bapuanr 1.

1. IlocTpouTh MaTpUYHYIO SKCIIOHEHTY

53
MaTpuLpl: | | 4 |

2, e 2, 2e
St ety T
e/lt _ 3 35 3 3
- e

- Co 26"
ey S gezz+_

3 3 3

2. Hcnomnwsys, BTopoil MeTon JIsmyHoBa,

HUCCJICO0BATh HA YCTOI\/’I'-II/IBOCTB CUCTEMY
[ er = e - WISt
1

| vm— v — OGSl = Ty

2

X 2
V =—+
5 Y

HyneBoe pemenne ycTondnBo

3.  Tloctpouth ¢azoBbIi TOPTPET

C (2 -1
X = X.
CHUCTEMBI 1 0

Bripoxxnennsiit y3en (ctp. 79, 16. OcoObie
Touku) Ne 972

Oununmos A.D., CoopHHUK 3a/1a4 10
muddepeHnIranbHbIM ypaBHeHHIM, M-MxkeBck,
PX/, 2005, 176 c.

4.  Haiitu MeTOI0M Majoro napaMmerpa
JIBa-TPH YJICHA Pa3IOKEHUS

Vi+ey—e""=0, y(0)=ec.

No 1078

Oununmos A.D., CoopHUK 3a/1a4 IO
middepeHnranbHbIM ypaBHeHHSIM, M-MxkeBck,
PX]I, 2005, 176 c.

5.  Haiitu ¢pynkuuto ['puna xpaeBoit
samaun U +2u+u= f(x), u(0)=u(l)=0.

Oynkuusa ['puHa He cyliecTByer.

Bapuanr 2.

1. Tlpm xkakux 3HaYEHHSIX Mapamerpa a
ACUMIITOTHYECKU YCTOMYMBO HYJIEBOE
pELIEHHE CUCTEMBI:

o i i T e

1T — w4 ernt

Ne 908 (a<-1)

Oununmnos A.®D., CoopHHK 33724 TIO
middepeHnranbHbIM ypaBHeHHIM, M-MXeBck,
PX]JI, 2005, 176 c.

2. MHcnons3ys, Bropoi Meron JIsmyHoBa,

HUCCICI0BAaTh HA yCTOfI‘-IPIBOCTB CUCTCMY

Cr .S e o 2S5 w

[~ =
Lo =

— v .S - 2SS e

V=x"+y°
HyneBoe pemenne ycTondnBo

3. TloctpouTth (ha3oBbIii MOPTPET
x'=3x-2y

CHUCTEMBI {y' 4y 6y

No 977 Ilpsimast nmuHUs

Oununnos A.D., CoopHUK 3a/1a4 11O
muddepeHnraibHbIM ypaBHeHUsIM, M-MkeBck,
PX/, 2005, 176 c.




4. HaiiTu MeTO10M MaJIoro rnapamerpa y= s(xz — x) + sz(lx2 L - lxj +ole? )

JBa-TPH YJIeHa Pa3JI0KEHHUS '
xy' —ex’ —In(1+y)=0, y(1)=0.

J(.s‘ 2o 4 1. O = v = &

G wy — 4
(- =2 €y — 130 — 13, & — ~ = 1.

5. Haiitu ¢pynkuuro I'puna kpaeBoi
samaun U= f(x), u(0)=1, u(l)=0,

Kpurepun onenuBaHust KOHTpOJIbHBIX padoT Nel - Ne3 (mpoBepka ypoBHs ¢(hOpMUPOBAHHOCTH
komreteHmu OITK-6)

«O1munOo» (5 0a/I0B, BRICOKUN YPOBEHB) — CTABUTCS 32 paOOTY, BBITIOJIHEHHYIO ITOJTHOCTHIO
0e3 omurbOoK U HEI0YETOB.

«Xoporo» (4 6anna, MpOABUHYTHIA YPOBEHB) — CTABUTCS 32 pabOTY, BBITIOJHEHHYIO IMOJTHOCTHIO,
HO NP HAJTUYHUU B HEl He 0oJiee 0JTHOM OMIMOKY U OJTHOTO HEI0uYeTa, UIU He OoJiee Tpex
HEJIOUETOB.  «Y IOBIETBOPHUTEIBbHO» (3 Oaliyia, MOPOTOBBIN YPOBEHB) — CTAaBUTCS 3a paboTy,
ecii 00yJaroLiics MPaBUILHO BBHITIOJIHUI HE MeHee 2/3 Bceil paboThl.
«HeynonerBopurensHoy» (0 6a10B, KOMIETSHIUS HE ChOPMUPOBAHA) — CTABUTCS 3a padoTy,
€CIIM YHCIIO OMIMOOK M HEJIOUETOB MPEBLICHIO HOPMY JIJIsl OLIEHKH «3» I MPABHILHO
BBITIOJTHEHO MeHee 2/3 Bcelt paboThI.

Cnucok 3aJaHui K JK3aMeHy

DK3aMeH 3aKII0YaeTcs B PACKPBITUH 2-X TEOPETHUECKUX BOMPOCOB U PELICHUH 33/1a4U 110 TeMam
B pPaMKaX TUCIUIUIMHBL. 3a/laHusl aHAIOTUYHBI TEM, KOTOPBIE TAI0TCS HA KOHTPOJIBHBIX paboTax.

1.2 Crincoxk BONpPoOCOB U (MJIH) 3aaHUH /151 IPOBeeHUs POMEKYTOYHOM aTTeCTAMI

CHnucoK BONPOCOB K IK3aMeHY:

1. Tlonstne nuddepennmanbHoro ypaBHeHus. IIpocreiimme Buabl aud@epeHITHATBHBIX
YpaBHEHUI NEPBOro MopsaKa (C pa3fessolUMUC NEPEMEHHBIMH, OJHOPOAHBIE, B ITOJIHBIX
muddepennmanax, bepuynnu u Pukartu) 1 METOIBI UX pEHICHUSI.

JIuneiinbie ypaBHeHus 1 nmopsiaka. MeToa KOMIIEKCHBIX aMILTUTY.

Jluneiinbie ypaBHeHus 1 mopsiaka. MeTo HeonpeaeaeHHbIX KOd(DPHUITMEHTOB.
WNHTerpupoBanne TUHEHHBIX OAHOPOIHBIX YPABHEHUM MOPAAKA 7 (CITydaid MPOCTHIX KOPHEH ).
HNHTerpupoBanne TUHEHHBIX OJHOPOAHBIX YPABHEHHM MOPSAKA 71 (CIIydail KpaTHBIX KOPHEH ).

kW

NuTerpupoBanre  JUHEWMHBIX  HEOAHOPOIHBIX  ypaBHEHWH  mopsaka n.  Meron
HeompeeNeHHbIX KO3()PHUINEHTOB M KOMIUIEKCHBIX aMILIHTY 1.

7. HHTerpupoBaHUE JIMHEHWHBIX HEONHOPOIHBIX YpaBHEHMM Iopsaka n. Merox Bapuanuu
IIPOU3BOJIBHBIX IOCTOSHHBIX.

8. OmHOpPOIHBIE CHCTEMBl JHHEWHBIX IU(DPEPEHINAIBHBIX YPaBHEHUH C MOCTOSTHHBIMH
k03 (ppunmeHramu.

9. UuterpupoBaHue ITUHEWHBIX HEOJAHOPOIHBIX CHCTEM C MOCTOSHHBIMU KO3(duuueHTamu.
Merton HeonpeneneHHbIX KO3 PUINEHTOB U KOMIUIEKCHBIX aMILIUTYI.




10.

1.

12.

13.
14.

15.

16.
17.
18.

19.

20.
21.

22.
23.
24.
25.

26.

27.

28.

29.
30.

31.

Teopema cymniecTBOBaHHsS W E€AMHCTBEHHOCTH JUIsl HadalbHOM 3ajmaun Komwm B ciydae
ypaBHeHUs nepBoro nopsaka. Meron Iukapa.

Teopema cCyliecTBOBaHMS M E€IUHCTBEHHOCTH pEUIEHWS HadajdbHOW 3amaun Komm s
JIMHEWHBIX CUCTEM.

Teopema cyliecTBOBaHHMS M €IMHCTBEHHOCTH sl HadaibHOW 3amaud Kommwm B ciiydae
HOPMaJIbHOW CUCTEMBI.

[IponomxaemocTs petienuil quddepeHInaIbHbIX YpaBHEHH.

3aBUCUMOCTh pelieHuil audQepeHnuanbHbIX YpaBHEHHH OT HapaMeTpoB M HadallbHBIX
YCIIOBHM.

AcumnroTuka pemeHud auddepeHIuaNbHBIX YpaBHEHHH 1O MajloMy IapamMeTpy
(perynsipHbIi ciyyait).

OO01ue cBoiicTBa CUCTEM JIMHEHHBIX MU (epeHIIMaTbHBIX YpaBHEHUH.

@dyH/1aMeHTalIbHAs MaTPULIA TUHEHHON CUCTEMBI, €€ CBOMCTBA.

Pemenne HEOAHOPOAHBIX CHUCTEM JHMHEWHBIX AU(PQEpeHIUaNbHbBIX YpPaBHEHHH METO/I0M
BapHUalllU IIPOU3BOJIBLHON MOCTOSHHOM.

Omnpenenurens BpoHckoro u ero cpoiicTBa. JIuHElHas 3aBUCUMOCT M HE3aBHCHMOCTb
GbyHKIHIHA.
®opmyna Octporpaackoro-JInysumis.

OyHKIMM OT MaTpull, MaTpuyHasi »dKcrnoHeHTa. CrocoObl MOCTPOEHHS MAaTPUYHOM
JKCIIOHEHTHI.

Teopema 00 o1leHKEe MaTPUYHOM SKCIIOHEHTHI.
YcroiunBocTs. Onpeienenns, FreOMETPUYECKUN CMBICT IIOHATHS YCTOMUNBOCTH.
Teopema JlsamyHoBa 00 yCTOMYMBOCTH O MIEPBOMY HPUOIHKEHUIO.

@ynkuun JlsnynoBa. Teopemsl JlsmyHoBa 00 YCTOMYMBOCTM M aCHUMITOTHYECKOMH
YCTOWYHUBOCTH.

TpaexkTopuu B OKPECTHOCTH TOYKH NOKOSI. TUnbl TOuek nokost. @a3oBbIil NOPTPET TMHEHHOU
CUCTEMBI Ha IUIOCKOCTH.

YCTOWYMBOCT  pEIIEHHH  cuUCTeM  JUHEHHbIX  JuddepeHIManbHbIX — ypaBHEHHH €
NOCTOSIHHBIMU KO3 puuuenramu. Kpurepuit Payca - ['ypBuia, 4acToTHbIi KpuTepuid
Muxainosa.

Kpaessie 3anaun. [ToctanoBka u hu3nueckoe cojepraHue.

Heonnopoansie kpaesbie 3anaun. @ynkuus [ puna.

CBoiicTBa JMHEMHBIX PA3HOCTHBIX YPABHEHMM M cuCTeM. MeToabl pelieHus] JMHEHHBIX
Pa3HOCTHBIX YPaBHEHUH C TOCTOSHHBIMU KOA(DPHUITMEHTAMHU.
YCTOMYNBOCTh PEIICHWH pPA3HOCTHBIX YPAaBHEHUWHM M CHUCTEM. Marpuna MOHOAPOMUM,
MYJIbTUIUIAKATOPBL.

Kputepuu oniennBanus sxk3amena (komnerenuus 11K-6):

«2» - naoxo:

Teopernueckuii BOmpoc: CTYJIEHT HE PaCKPbUI TEOPETUUYECKUI BOTIPOC, HA 3a1aHHbIC
AK3aMEHATOPaMH BOTIPOCKHI HE CMOT J1aTh YOBJICTBOPUTEIHHBIA OTBET.

[IpakTUueckuii BONpoc: CTyIEHT HE MOHSJI CMBbICIIA TEKCTa (3a/1a4u), HE CMOT BBITIOJHUTH
3amanus. Ha 3aganabie 9K3aMEHATOPOM BOIIPOCH OTBETHIT HEYIOBICTBOPUTEILHO, HE
MIPOJIEMOHCTPUPOBAI C(HOPMUPOBAHHOCTH TPEOYIOIIUXCS JIsI BHITTOHEHUS 3aJaHUi 3HAHUN 1
YMEHHM.

«3» - Y00811emeopumenbHo.



Teopernueckuii BOmpoc: CTYJIEHT CMOT C MOMOIIbIO JOTIOTHUTEIBHBIX BOIPOCOB BOCIIPOU3BECTHU
OCHOBHBI€ TTOJIOKEHUS TEMBI, HO HE CyMeJl MPUBECTH COOTBETCTBYIONINE MTPUMEPHI UITH
apryMEHTBI, IOATBEPKIAIOIINE T€ WU UHBIE MOJIOKEHHUS.

[IpakTrueckuii BOMPOC: CTYICHT MOHSJ CMBICT TEKCTa (3a/1a4i), HO CMOT BBITIOJIHUTH 3a7[aHUE
JUIIb TIOCIIE JOTIOTHUTENBHBIX BOIPOCOB, IPEANI0KEHHBIX 3K3aMmeHaTopoM. [Ipu sTom Ha
MMOCTAaBJICHHBIE 9K3aMEHATOPOM BOIPOCHI HE BIIOJTHE OTBETHJI MIPABUIIBLHO H ITOJTHO, HO
MOJITBEPAUI OTBETAaMHU TTOHUMaHHUE BOTIPOCOB U MIPOJAEMOHCTPUPOBAI OT/IEIbHBIE TPEOYIOIIUECST
TSl BBITIOJTHEHUS 3a/TaHUH 3HAHUS U YMEHUSI.

«4» - xopowio:

Teopernueckuii BOMpocC: CTYNEHT (HEe AOIMyCKasi OMTMOOK) MPAaBIIIBHO U3JI0KIIT TEOPETHUSCKHUI
BOIIPOC, HO HEJOCTATOYHO MOJIHO WJIM JIOMYCTUII HE3HAUYUTEIbHbIE HETOUHOCTH, HE UCKaXKaIOLIUe
CYTh TIOHATHM, TEOPETUUECKHUX MOJIOKEHUH, TPABOBBIX U MOPATIbHBIX HOPM. [Ipumeps,
MPUBEICHHBIC YICHUKOM, BOCTIPOM3BOIMIIN MaTepral yueOHnKoB. Ha 3amaHHbIe S9K3aMEHaTOpOM
YTOUHSIOIINE BOTIPOCHI OTBETUJI TIPABUIIHHO.

[TpakTHdeckuii BOMPOC: CTYJACHT MOHSUT CMBICT TEKCTa (3a/1a4H ), IPEJIOKECHHBIE 3aaHUS
BBITIOJTHII TTPaBUIILHO, HO HEJAOCTATOYHO MOTHO. Ha 3aianHbIe 2K3aMeHaTOPOM BOTIPOCHI
OTBETUJI NpaBUILHO. [IposBII HEOOXOAMMBIN YPOBEHD BCEX TPEOYIOIMIUXCS ISl BBIMOJTHECHUS
3aJlaHUM 3HAHWWA U YMEHUH.

«3» - omauyHo:

TeopeTnueckuii BOMPOC: CTYICHT MOJHO U MPABUILHO M3JI0KHUI TEOPETHIECKUI BOIPOC, TIPUBET
COOCTBEHHBIE TPUMEPHI, TPABIILHO PACKPBIBAIOIINE T WU MHBIC TIOJIOKEHUS, ClIeall
00OCHOBAHHBIN BBHIBOJ;

[TpakTHdeckuii BOMPOC: CTYJACHT MOHSUT CMBICT TEKCTA (3a/1a4H ), TOITHO U MPABHILHO BBITTOIHUIT
MIPEIOKCHHBIC 3a/TaHHS, TIPOSBIII BRICOKUN YPOBEHD BCEX TPEOYIOIIMXCS JIJIS1 BHITTOJHCHUS
3a1aHUM 3HAHUW U YMEHUM.



Tect puna CaMOIIPOBEPKH IO pe3yjJbTaTaM OCBOCHUA TUCHMUIIINHDBI

IIpoBepka cdopmupoBanHocTu komnerenunu IK-6

3aganue 1. Onpegenure THII KakA0I0
U3 JIaHHBIX YpaBHEHHII:

Y, ooy
— 4s8in—:
X X

1)y

2) YV+y-xy'=0:
3) x(}'z —4]dx +ydy=0;

1]

4) v'+

5= arcsin x .
1—x

Bapuantsi oTBeTOR:

A) YpaBHEHHE C pa3IeIsIoMHMHCH
nepeMeHHbIMH;

b) OHOPOIHOE YpaBHEHHE IIEPBOTO
nopsjka;

B) /IHHEHHOE YpaBHEHHE NIEPBOTO
nopsjka;

') vpasHeHue bepHyuim.

5) Yia tayy =0.

) JIMHEWUHOE OJTHOPOIHOE
Pa3HOCTHOE YpaBHCHHE.

3apanue 2. ConocraBeTe ypaBHEHHS
BTOPOro MOPSIKA U coco0bl HX
pereHHs.

1) 2x°y"-(y') =0;
2) y"=2sinx cos’x—sin’x ;
3) 3yy'-7y"=0.

Bﬂ]] HAHTLI OTBETOB:

A [1OCICA0BATEIILHOE HHTEIPUPO-
BaHMe 00eux yacreil ypasHeHus;
B) noacranoska ¥ = z(x), ¥"=z'(x);

dp

B) noncranoeka y' = p(y), v o
ay

3ananue 3. Vkaxure GyHKUHIO,
ABISAIOMIYIOCA PEellIeHHEM YPaBHEHHS

dx
iy =—.
2 i)

Bﬂ]] HAHTLI OTBETOB:

ANy=e ;

];:};.:2

B;}'z_ _;
Akl

Bly=y alz+1).



3ananue 4. PemieHnsavu ypaBHeHHsS
Y =2(x+1)+e"
ABIAOTCH QYHKLHH ...

BapuanTsl 0TBeTOB: (YKaXHTE JBa
OTBeTa)

k1)

3

Ay =- +e' +Cix+C,;

By=( r1f+e"+Cx+C,;

>
B) y=x +x° +e't+C|_l:+C2 :

A .
By=- +x +e* +Cx+C,.
3

3ananue 5. Cpean nepedHcIESHHBIX
3a71a4 «3anadei Komm» spnsercs ...

3ananune 6. Ykaxure ypaBHeHHs,
pELICHHs KOTOPBIX MOXHO HAHTH C
NOMOIIBLK METO/1a BAPHALIUH NIPOH3-
BOJILHBIX MOCTOAHHBIX.

BHPI}HI[-ETH OTBETOB:
R)xy 1-x7;

B) ydx- :tgxdy =0, _\{

Bi) _'t" =1 5

B () () =1, y0)=1, y(1)=2.

BapuaHTbl 0TBeTOB:
(YKaxKHTE HE MEHee JABYX OTBETOB)

&)y =y +3y= &

B) Yy — /+20y=x"cosx;
By 2y’ p41=0;

R y+ =0.

3ananne 7 OyujnameHtansHas
CHCTEMA PelIeHHil ypaBHEeHHS
y'+4y +20y =0 umeer BHJ ...

Bapuau’ru OTBETOB:
£ = o0s 4x, y, =sindx;

B) i

-y 2x
s Y2 =€

L]

B) Yy = ~‘cosdx, y,=¢ 'sindx;
19 W= 2 ¥, =1.
3ananmne & Jlano muddepennmans- | YKakuTe 0TBETHI:
HOE YpaBHEHHE TPETLEro Mnops/jika A= %
y +y -2y'=0. A, =
KopHasamu ero xapakrepHCTHYECKOTO Mg =
YPABHEHHS ABJISIOTCH ...
3ananne 9. Vkaxure Bua yactHoro | BapuanTel 0TBeTOB:
peleHns HEGILHO[JGI[HOI‘(: gmbgnepeu— R) y= (1x + B),r :
IIHAIILHOTO VpaBHeHusd y +6y =5x. 2
B y=( x+B)e 3 :

B)y=:c+B;
P y=:c.




3ananmne 10. Pemnre cucremy

nuddepeHIHANEHBIX YPABHEHHIT

Xz x=2x+v,
y': 7= 3x +4y.
3anannel l ConocraseTe Kam0-

My aupdepeHIHATEHOMY YpaBHe-
HHIO COOTBETCTBYIOLIHII cniocod
peIIeHHA:

) yx2-x*-y*=0;
2) Y =x"+e"+2;

3) sin“xy' =1;

4) ¥ =3"y+x.

JanumuTe NoaHOE pellueHHe

BHPEEHTH OTBETOE:
A) pasJclICHHE MEPEMCHHEIX, 3dTEM —
HHTCTPHPOBAHHE,

B) NoJaCcTaHOBKA l = ]‘{I} 5
X

B) noacranoska y = u(x)v(x):

1") MOCICO0BATCIEHOC HHTETPHPOBAHHE.

3ananne12YactHoe pemenne BapuanTtei 0TBeTOB:

muueiinoro auddepeHIHATEHOTO

YpaBHCHHA AI) Ya

v =12y"+36y =24cosx

[}

icoss | B)y,= cosbx+ Bsinbx;

B)y,= icosx: FP)y,= cosbx+B: nx.

HMEET BHT ...

l'[paBnm,m,le OTBEThI

Bonpoc Ne | Bapuant Bonpoc Ne | Bapuanrt Bonpoc Ne | Bapuanrt
OTBETa OTBETA OTBETA
1 1b 5 b 9 A
2r
3A
4B
SH
2 1b 6 A, b 10 A, =1,4,=5,
2A 1
3B hy = (_1) '
1
h=(5).
x
(}r) = Clet(i) + CEEEr G)
3 r 7 B 11 1b
2r
3A
4B
4 r 8 A =-2, 12 r
A, =0,
Az =1




KasxJ1p1ii ipaBHIIBHBINM OTBET OIICHUBAETCS B 1 Oasn.

Howmep 3ananus | MakcuManbHOE unciio 0aijioB 3a 3aJ1aHue
3amanue 1 5
3amanue 2 3
Bamanus 3-10 1
3amanne 11 4
3amanue 12 1

HaGpannoe xommyecTBo 6am10B 0T 19-21 coOTBETCTBYET (POPMHUPOBAHHUIO MPOBEPSEMOI
KOMIIETEHIIMH Ha BHICOKOM YpoBHE, 15-18 GaisioB — Ha mpoaBuHyTOM ypoBHe, 10-14 6amios —
Ha MTOPOTrOBOM ypoBHE, MeHee 10 6ajioB — HMYKE TOPOTOBOTO YPOBHSI.



IIpunioxenne Ne 2 k padoyeii mporpamMmme M CHHIIIHHbI
«/IndppepennuaibHbie ypaBHEHU»

MeToauuyecKue YKazaHud AJadA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJIUMHDBI

OcHoBHO# (hopMOH U3T0KEHUS Y4eOHOTr0 MaTepuana Mo AUCUUILUINHE
«IuddepenumanpHpie ypaBHEHU» SBISIFOTCS JIEKIIUU, IPUYEM B IOCTaTOYHO OOJIBLIOM
o0bemMe. DTO CBsI3aHO C T€M, YTO B OCHOBE AUCIUILIUHBI JIEKHUT 0COOBI MaTeMaTHUeCKUI
ammapar, ¢ IOMOIIBI0 KOTOPOTO PEIIAIOTCA JOBOJIBHO CIOXKHBIE U TPOMO3IKHE 3a1auH. [1o
OOJIBLIIMHCTBY TEM INPEyCMOTPEHBI MPAKTHUECKUE 3aHATHS, HA KOTOPBIX IPOUCXOIHUT
3aKpEIUICHHE JIEKIIMOHHOTO MaTepuaia IyTeM IPUMEHEHUS €ro K KOHKPETHBIM 33Ja4aM U
0TpabOTKa HABBIKOB PabOTHI ¢ MATEMAaTUUECKUM ammnaparoM JudQepeHnnaibHbIX 1
Pa3HOCTHBIX YPaBHEHUM.

JUis ycnemHoro 0CBOEHHsI JUCIUIUIMHBI OUY€Hb BaKHO PELICHUE T0CTaTOYHO OOJIBIIOrO
KOJIMYECTBA 33/]1a4, KaK B ayJUTOPUH, TaK U CAMOCTOSITEJIbHO B KQUE€CTBE JIOMAIIHUX 3aJaHUM.
[Tpumeps! pemeHus 3a1a4 pa3douparoTcs Ha MPAKTUYECKUX 3aHATHSX, IPH HEOOXOAUMOCTH 110
Haubosee TPy IHBIM TEMaM MPOBOJATCS AOMOJIHUTENIbHbIE KOHCYIbTaluu. OCHOBHAS LENb
peleHns 3aa4 — IOMOYb YCBOUThH (DyH/IaMEHTaIbHbIEC MOHATHUS M OCHOBBI AU (depeHInanbHbIX
Y Pa3HOCTHBIX ypaBHeHM. [y pemieHus Bcex 3a/1a4 HE0OX0AUMO 3HATh U TIOHUMATh
JIEKIIMOHHBIN MaTepuall. [1oaToMy B mporecce u3yd4eHus JUCLMILUIMHBI PEKOMEHYETCs
pETYJIApHOE MOBTOPEHHUE NMPOHIEHHOTO JIEKIIMOHHOIO MaTepuana. Marepuan,
3aKOHCIIEKTHPOBAHHBIN Ha JIEKIUAX, HEOOXOAUMO JIOMA ellle pa3 NpopadaThiBaTh U MPH
HEO0OXO0JUMOCTH JOMOJIHATH HHPOpMaIueil, MOJIy4eHHON Ha KOHCYJIbTAlUsIX, TPAKTHUYECKUX
3aHATHAX WIK U3 Y4eOHOHU JIUTepaTyphl.

Bbonbiroe BHMMaHKE JOHKHO OBITH YIEJIEHO BBIIIOJIHEHUIO JOMalIHel paboTel. B kauecTe
3aJJaHUi JJI1 CAMOCTOSITEIbHOM paboThI I0Ma CTyJIeHTaM MpeaaraloTcs 3a/1aui, aHaJOTMYHbIe
pa300paHHBIM Ha JIEKIUAX U MPAKTUYECKUX 3aHIATUIX WIK HEMHOTO 0oJiee CII0KHbIE, KOTOphIE
SBIISIOTCS Pe3yJIbTaTOM 00BEIMHEHHS HECKOJIbKUX 0a30BbIX 3ajiau.

J171s MpoBepKU 1 KOHTPOJISE YCBOEHUSI TEOPETHUECKOT0 MaTepuaa, pruoOpeTeHHbIX
MPaKTUYECKUX HABBIKOB paboThI ¢ anmaparoM JuddepeHINaIbHbIX U Pa3HOCTHBIX YpaBHEHU,
B T€UE€HHE 00yUEHHUsI MPOBOASTCS MEPONPUSTHS TEKYIIeH aTTeCTalluy B BUJIE KOHTPOJIbHBIX
pabot. Takxe MPOBOAATCS KOHCYIbTalUU (MIPH HEOOXOAMMOCTH) 10 pazdoopy 3aJaHuil, KOTOpbIE
BBI3BAJIM 3aTPYJHEHUS.

B koHIe Kypca n3y4eHus JUCIUILIMHBI CTYIEHTBI CAA0T K3aMeH. DK3aMEH IPUHUMAETCA
0 9K3aMEHAIIMOHHBIM OMiIeTaM, KaKIbli U3 KOTOPBIX BKIIIOUAET B ce0sl ABa TEOPETUUECKUX
Bonpoca. Ha camocTosTeNbHY0 IOATOTOBKY K 3K3aMEHY BBIJENAETCA 3 JHSA, BO BPEMs
MTOATOTOBKH K 3K3aMEHY MPEAYCMOTPEHA TPYIIIOBAsi KOHCYJIbTALUS.

OcBoOUTH BOIIPOCHI, U3JIaraeMble B MpoLIecce U3YUeHUs AUCHUILTNHBI «Iuddepennnanbubie
YPaBHEHH» CAMOCTOATEIBHO CTYIEHTY KpallHE CII0KHO. DTO CBA3AHO CO CIOKHOCTBIO
M3y4aeMoro Marepuaia u 6ompumM o0beMoM Kypcea. [loaToMy mocemienne Bcex ayAUTOPHBIX
3aHATUHN SBJISETCS] COBEPIIEHHO HEOOXOAUMBIM. be3 yopHbIX U peryspHbIX 3aHATHH B T€UEHHE
CEMeCTpa CIaTh 3a4eT U HK3aMEH I10 UTOraM U3y4EeHHs AUCLUIUIMHBI CTYJICHTY IIPAKTUYECKU
HEBO3MOJKHO.
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