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1. lesin ocBOEHUSs TN CUMIIIMHBI

Lensmu qucuuruinabl «/Juddepennuanbapie ypaBHEHHUS SBISIOTCS U3YYSHUE OCHOB
nuddepeHIMaTbHBIX YPaBHEHHH, BKIIIOUAIOIIUX TEOPUIO U MTPAKTHUECKUE METO/IbI PEILICHUS
Qg QepeHIMaTbHbIX U Pa3HOCTHBIX YPAaBHEHH, METO/IbI KAYECTBEHHOTO UCCIIETOBAHHMS
nuddepeHINaTbHBIX YPaBHEHHH, TEOPUI0 YCTOHYHBOCTH.

2. MecTo TMCUMIUIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl
Juctununa «/{uddepennmanbapie ypaBHEHUS» OTHOCUTCS K BapuatuBHOM yactu Ol

OakayiaBpuara.

I[I/ICHI/IHJ'II/IHa OCHOBBIBACTCSA Ha 3HAHUAX KW HaBBIKAX, INOJTYYCHHBIX CIYHIATCIIMH IIpU
HU3YUCHUHU TAKUX MATCMATUYCCKUX IOUCHUILIIIMH, KaK ((MaTCMaTI/IKa», «Anr era U TCOMETPUA.
OCHOBy Kypca COCTaBJIAKOT METOJAbI KAaUCCTBCHHOI'O HMCCIICAOBAaHUA ,Z[I/I(b(i)epeHHI/IaHBHBIX

YpaBHEHUH,
ypaBHEHUH,

TCOPCTUUCCKUC
KOTOPELIC

n  HOPAKTHUYCCKUC
HCO6XOI[I/IMLI IIpu

METObI
H3y4YECHUU

pemenust  auddepeHnnanIbHBIX
JUCUMIUIMH ~ 0a30BOM  yacTu

HpO(i)GCCI/IOHaJH)HOFO OUKIIa: «Teopm{ BGpOﬂTHOCTeﬁ n MaTeMaTH4YCCKas CTaTHCTHKAa»,

«HccnepoBanus onepaunﬁ 1 MCTOABI OIITUMU3AITUHN)).

3. [lnanupyemble

pe3yJbTaThl

o0yueHust

mo

JAUCHHUIIIMHE, COOTHECCHHbIC C

IUIAHMPYEMbIMH Pe3yJIbTaTaAMM 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

IIponiecc u3ydyeHus AUCUUILIMHBI HAapaBjieH Ha (OPMHUPOBAHUE CIETYIOLIUX 3JIEMEHTOB
komnereHwii B coorsercTBur ¢ ®I'OC BO, OOIT BO u npuoOpereHus CleayromuX 3HAHHM,
YMEHUH, HaBBIKOB U (WJIM) OIBITA IESTEIbHOCTH:

dopmupyemast
KOMIeTeHIIUs
(xoa u popMyJTHPOBKA)

HNupukaTop A0CTHIKEHUSA
KOMIIeTeHLMH
(xoa u popmyTUpPOBKA)

Ilepeuenb
IUIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUsl

npodgeccuoHaTIbHbIE KOMIETEHIIUN

ITK-6 Ciocoben
KMCIIOIL30BaTh
MaTeMaTHYECKHE U
€CTECTBEHHO-
HayT-IHI)Ie METOObI
TS peIeHNs
MTPUKIIQIHBIX 33124

IMK-6.1. O6aagaeT 6a30BEIMH
SHAHUSMH, TOJTYYCHHBIMH B
00/1aCTH MaTEMaTHYECKUX
/WM €CTECTBEHHBIX HAYK,
MPOrpaMMHUPOBAHUSA U
MH(OPMAITMOHHBIX
TEXHOJIOTHI
ITK-6.2.CriocobeH K
[pa3paboTKe TpeOoBaHUI U
[MPOSKTUPOBAHUHU
MPOTPaAaMMHOTO O0ECTICUCHMSI,
CIIOCOOEH TPOBECTH OIIEHKY U
00OCHOBaAHUE
[PEKOMEHTyEeMBIX PEIICHHIA
ITK-6.3. BnamgeeT OCHOBHBIMU
METOaAMH MAaTEMAaTHUYECKOTO
1 aITOPUTMHYECKOTO
MOJIETTUPOBAHUS

3HaTh:

- MOCTaHOBKY 3amaun Kot mist

T depeHInaTBEHBIX YPAaBHEHUH 1 CHCTEM,;

- YCIIOBUSI CYIIECTBOBAHUSI M € IMHCTBEHHOCTH
pewenus 3anaun Komw;

Ymersn:

- HAXOJUTh 00IIee pelIeHne

g depeHIMATBHBIX YPaBHEHUH U CUCTEM
nuQdepeHIMaIbHbIX U pa3HOCTHBIX
ypaBHEHUH

- ctaBUTh 3a1auy Kommn i
TuddepeHIMaIbHbIX YPaBHEHUN U CUCTEM
Qg depeHIMaIbHbIX YpaBHEHUN U
HaXOJUTh €€ PELICHUE




4. O0beM, CTPYKTYpA U coJiep:KaHue TUCIHIINHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTaBIIAET 3 3a4eTHBIX eanHuIl, 108 akas. gacos.

Ne Tembl (pa3aeJibl) Buasbl yueOHbIX 3aHATHI, DopMBbI TEKYLIEro
n/m TUCIHUTLINHBI, BKJIIOYASl CAMOCTOSITETLHYIO | KOHTPOJISI YCTIEBAEMOCTH
UX coiep:KaHue padoTy CTy1€eHTOB,
H UX TPYA0EMKOCTh dopmMa NpOMeKYyTOYHOM
o (B akaileMMYECKHX Yacax) aTTeCcTAIlNI
5 KonrakTHas padoTa (no cemecmpam)
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OCHOBHBIC IOHATHS Kypca
1 |muddepeHnANTBEHBIX 312 3
YpaBHEHUI
DJIeMEeHTapHBIE METO/IbI KonTtponpsHas pabora
HWHTETPUPOBAHHUS 0
2 PO 3|23 Nel
YpaBHEHHH MEPBOTO
nopsiiKa
Huddepenumanbuoie
3 |ypaBHEHHS BBICIIHX 312 3
TTOPSIJIKOB
TeopeMbl CyIIeCTBOBAHHUS
4 312 3
Cucrembl
5 |muddepeHnmanbHbIX 3 2 3
YpaBHEHUI
JIuHeiinbie cUCTEMBI
6 muQhepeHITaTbHBIX 3 2 3
ypaBHeHHH. O0mue
CBOICTBa
JluHeiHbIe CHCTEMBI € KonTtponbHas pabora
7 |MOCTOSSHHBIMU 3 2 3 Ne2
ko3¢ GpuUIIUeHTaMU
Teopust ycTOMUUBOCTH
g | coPmY 313 1
6 mom yucne 30 u JJOT 2
9 |KpaeBbie 3a1auun 3 1 3 1
10 Pa3HocTHBIE ypaBHEHUS 1 3| 1|7 1 |KonTposbHas pabota
CUCTEMBI Ne3
3 DKk3aMeH
HUTOI'o 17 | 34 2 |05| 14
6 mom uucne c 30 u /[OT

Pa3nen 1. OcHOBHEBIE NOHATHSA

Coaep:xanue pa3iejioB TUCHHUIIMHBI:




Omnpenenenust auddepeHInaTLHOTO ypaBHEHUs, Topsanka AuddepeHnnanTbHOro ypaBHEHHUS,
pemenust auddepeHnInanbHOr0  ypaBHEHUS, WHTETPAJIbHOM KPUBOW, TMOJNS HAIpPaBJICHUH,
u3okiuH. [locranoBka 3anaun Ko, hopmynupoBka TeopeMbl 00 0OJHO3HAYHON Pa3pelInMOCTH
3amaun Kommn.

Pa3nen 2. DiieMeHTapHbIe METO/IbI HHTErPUPOBAHUS YPABHEHUI MEPBOro NMopsijKa

VYpaBHEHHsT C pa3fCIAIOIIMMUCS IIEPEMEHHBIMU, OJHOPOJHBIE YpaBHEHUS, JIMHEHHBIC
ypaBHeHus, (opmyna Jlarpanka, ypaBHeHus bepHyiiM, ypaBHeHusl PukkaTu, ypaBHEHMs B
noJHbIX quddepennmanax. CBoWCTBa pelIeHU aBTOHOMHBIX YPaBHEHUH.

Pa3nen 3. IndgdepennuaibHbie ypaBHEHHUsI BbICIIHX MOPSIKOB

JuddepeHunansable ypaBHEHUS! 1-TO TOPAIKAa U SKBHBAJCHTHbIE MM cucTeMbl. [locTaHoBka
3agaun Komm, QopmynupoBka Teopembl 00 OJHO3HA4HOM paspemuMoctd 3azaud  Komm.
CpolicTBa pemieHuil JMHEHHOro ojHopoaHoro ypasHeHusa. ®opmyna Octporpaackoro-
JInyBwns. HccnenoBaHue JMHEHHONW 3aBUCUMOCTH (YHKUMH C IOMOILBIO ONpPENeIUTENs
Bponckoro. Metonpl pemieHus JIMHEWHBIX HEOJHOPOAHBIX YPaBHEHMI: METOJ BapHaLMH
NOCTOSIHHBIX, (QyHKuus Komm. JluHelHble OJHOPOJHBIE YPaBHEHUS C IOCTOSIHHBIMU
kodpunrenTamu. JInHelHpIe HEOAHOPOAHBIC YPABHEHUS C TIOCTOSHHBIMU KOA(GUIIMEHTAMH U
HEOJIHOPOAHOCTBIO CIIELUAIBHOTO BUA.

Pa3nea 4. TeopeMbl cyliecTBOBaHUS

JlokazaTrenbCTBO TEOPEMBI CYIIECTBOBAHMS W EIMHCTBEHHOCTH pelleHus 3agaun  Komwm.
[Iponomxkaemocts pemiennii. HenpepbiBHass 3aBUCMMOCTb PEIIEHUWHA OT NapaMeTpoB U
HavyaNbHBIX yciaoBuid. JluddepeHnnpyeMocTb pelieH il o napaMmeTpam.

Pa3nes 5. Cucremsl 1uepeHIHAIBHBIX YPABHEHU

Omnpenenenus cucteMsl TUdGepeHIMaIbHbIX YPaBHEHUH EPBOro MOPSAIKa, PEIIEHHUs] CUCTEMbI
g depeHIManbHBIX ypaBHeHUN. BekTopHas 3anuck cuctemsl quddepeHuaibHbIX YpaBHEHUH.
ITocranoBka 3amaum Komm ans cucremsl TuddepeHIuanbHbIX ypaBHEHUH, (OpMYJIHpOBKa
TEOpeMbI 00 OIHO3HAYHON pa3pemmMocT 3afauu Komm.

Paznen 6. Jluneiinbie cucteMsl 1H(pepeHInaTbHbIX YPABHEHU

CpoiicTBa peuIeHU JTUHEHHBIX OJHOPOIHBIX CHCTEM, (yHIaMEHTallbHas CUCTEMa pPEIIeHUH,
dbynnamenTanpHas matpuna, matpuna Komm. ®opmyna Ocrporpaackoro-JIinysusmis. @opmyna
pELIEHHS TUHEUHOW HEOJTHOPOAHON CUCTEMBIL.

Pa3nea 7. JInneiinble cucTeMBbI € IOCTOSIHHBIMH K03 puuneHTaMu

Pemenne nmHEHHBIX OOJHOPOJAHBIX CHUCTCM, PCHICHUC JIMHENHBIX HCOAHOPOJHBIX CHUCTEM C
HCOAHOPOJHOCTBIO CIICHUAJIBHOI'O BHJA, OINPCACICHUC ManH‘IHOP'I OKCIIOHCHTBI, OIICHKa
ManHqHOﬁ 9KCIIOHCHTHBI, MAaTpHUYHAaA S5KCIIOHCHTA KaK CyMMa ps/a.

Paznen 8. Teopusi ycroiiunBocTH

OCHOBHBIE OIpPEENECHHUS] TEOPUU YCTOMUYUBOCTU. YCTOMYMBOCTh PEUICHUN JTUHEHHBIX CHUCTEM.
Y CTOWYUBOCTDh HYJIEBOIO PELIEHUS! JIMHEWHBIX CHUCTEM C MOCTOSHHOM Marpuieil. Teopema 00
YCTOMYMBOCTU TIO TepBOMY IpuOimkeHuto. Meton ¢yHkiuit JlsmyHoBa: mepBas, BTOopas U
TpeThbsi TeopeMbl JIsmyHoBa, TeopeMa YUeraeBa. Y CTOWUYMBOCTH HYJIEBOTO PELICHHS JTUHEUHBIX
CUCTEeM C TEepUOJUYECKUMHU  KOIPPUIMEHTaMU. Y CTOHYMBOCTh HYJIEBOTO  pEIICHUs
BO3MYIIIEHHBIX cucTeM. Pa3oBbIld MOPTPET JIMHEHHBIX OJHOPOIHBIX CHCTEM BTOPOTO MOPSIKA C
MOCTOSIHHBIME Kod(puimenTamu, kinaccudukarmsi 0cOObIX TOUEK.

Pa3nen 9. KpaeBble 3anauu



[TocTaHoBKa KpaeBbIX 3a7a4, YCIOBUE Pa3pelIMMOCTH KpaeBbix 3anad. Oynkuus ['puna. 3amaun
tuna Lltypma-JInyBumis, HaxoXIeHHE COOCTBEHHBIX 3HAYEHHUH M COOCTBEHHBIX (DYHKITHIA
KpaeBbIX 3a1a4.

Pazgen 10. Pa3HoCTHBIE ypaBHEHHUS U CHCTEMBI

IlocraHoBKa 3amauu [UIsl Pa3HOCTHBIX ypaBHEHHMH M cucTeM. CBONCTBA M METOJIbI PEILICHUS
JIMHEWHBIX PA3HOCTHBIX YPABHEHUN U CUCTEM. Y CTOMYMBOCTH PELICHUM PA3HOCTHBIX YPABHEHUHN
u cucreM. OnpeneneHnss MaTpuIbl MOHOAPOMUH U MYJIBTUIIIINKATOPOB.

5. O0pa3oBare/ibHbIe TEXHOJIOTHH, B TOM 4YHCJ€ TEXHOJOTHH 3JIEKTPOHHOIO O0y4eHUsl H
AUCTAHIMOHHBIE O00pa3oBaTe/ibHbIE TEXHOJOIMH, HCHOJIb3yeMble MNPH OCYHIECTBJIECHUHU
00pa3oBaTeIbHOIO Mpolecca Mo JUCIUNIUHE

B nporiecce 00ydeHHs HCTIONB3YIOTCS CIEAYIOMNE 00pa30BaTeIbHbBIC TEXHOIOTHH:
BBoaHas 1eKuus — 1aeT NepBOE LETOCTHOE MPEACTABICHUE O TUCIUIUINHE K OPUEHTUPYET
CTY/IEHTa B CUCTEME U3yUeHMsI JaHHOH TUCUUIUIMHBL. CTyJeHThl 3HAKOMSATCS ¢ Ha3HAUCHUEM U
3aJjauaM# Kypca, ero poJibi0 U MECTOM B CUCTEME YU€OHBIX TUCIMILIMH U B CUCTEME TIOATOTOBKU
B 11e7oM. JlaeTcs kpaTkuit 0030p Kypca, UCTOpUS pa3BUTHS HAYKH U NIPAKTUKHU, TOCTHKCHUS B
3TOH cepe, UMEHA NU3BECTHBIX YUCHBIX, U3JIaratoTCs MEPCIEKTUBHBIC HATPABICHHS
uccienoBanuid. Ha 3Toii ieKuy BBICKa3bIBAIOTCS METOIUUECKIE U OPTaHU3aIlMOHHBIC
0co0eHHOCTH paboTHI B paMKax JaHHOW AMCUUIUIMHBL, & TAKXKE JAeTCs aHAJIN3 PEKOMEHTyeMOn
y4e0HO-METOMYECKO JINTEPaTyPHhI.

AxkajeMuyecKkas JieKIHs (WK JICKIHA 00ILEro Kypca) — IMOCIeI0BaTeIbHOE H3JI0KEHNE
Marepuaa, OCyIEeCTBIIEMOE IPEUMYIIIECTBEHHO B BU/IE MOHOJIOTA MIPENOAaBaTEs.
TpeboBanust kK akaeMHUYECKOM JIGKIIMU: COBPEMEHHBIN HAYYHBII YPOBEHb U HACBILIICHHAS
MH(POPMATHBHOCTH, yOSTUTEIbHAS ApTyMEHTAIHA, IOCTYITHAS U IOHATHAS Pe4b, YETKAas
CTPYKTYpa U JIOTHKA, HATHYHE IPKUX IPUMEPOB, HAYYHBIX JJOKA3aTeIbCTB, 000CHOBAHUH,
¢bakToB.

IIpakTHyeckoe 3aHsATHE — 3aHITHE, TIOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB
U 3aKPETJICHUIO MTOJyYSHHBIX Ha JICKIMH 3HaHUI.

B mporiecce 00yueHMsI HCIIOMB3YIOTCS CIEIYIOIINE TEXHOJIOTHH HIEKTPOHHOTO 00ydeHHs
Y IUCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH:
DJIeKTPOHHBI y4eOHbIH Kypc «/Iudpdepenuuanbubie ypaBHenus» B LMS
DaexkTponHblii yuusepcuter Moodle SAApI'Y, B koTopom:
- IpEeICTaBJIECHBI 3a/1aHUs /ISl CAMOCTOSITENbHOM paboThl 00yJarOIUXCsl IO TEMaM
JVICIIATUTHHBL,
- OCYILECTBJIIETCSI ~ NPOBEJECHHE OTAETbHBIX MEpPONPUATHHA  TEKYIIEro  KOHTPOJIS
YCIIEBaEMOCTH CTY/IEHTOB;
- IPEICTaBJIECHBI TEKCTHI JEKIMHA MO OTAEIBHBIM TeMaM AUCHUIUINHBL;
- TPEICTaBIeH CIUCOK YYeOHOW JIUTepaTyphl, PEKOMEHAYeMOW JIsi  OCBOCHUS
JTUCLUTUIMHBL,
- mocpenctBoM  (opyMa  OCYIIECTBISAECTCS CHHXPOHHOe U (WJIM) ACHHXPOHHOE
B3aUMOJICHCTBHE MEXIy OOydYarolIIMMHUCA U TpernojaBaTeleM B paMKax H3y4eHHS
JTVCTIUATUTAHBIL.

6. [lepeyeHb JIMIIEH3MOHHOT0 W (WJH) CBOOOAHO PACHPOCTPAHSIEMOI0 NPOrpaMMHOIO
o0ecrnevyeHus, HCIOJb3yeMOIro IPH OCYIIECTBJIEHHMH OOPa30BaTeJbHOrO IMpouecca Mo
JUCIHMUIIJINHE

B npomecce ocymectBieHus — 00pa3oBaTENbHOrO — Mpolecca IO JTUCIMILIMHE
HCTIONIB3YIOTCS:



—171s1 POPMHUPOBAHUS TEKCTOB MAaTEPUAIIOB ISl POMEKYTOYHOM M TEKYIICH aTTeCTaIl|H, IS
pa3paboTKu JOKYMEHTOB, IPE3CHTALHUMN, 17151 pAOOTHI C SJICKTPOHHBIMH TA0JIUIIAMHU TPOTPaAMMBbI
OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBo6oaHoe), n3marenbckas
cucrema LaTeX;

— JIJIs IOWCKa y4yeOHOM muTepaTypsl Onbnuoreku Apl Y— ABromaTu3upoBaHHast OMOIHOTEUHAs
unpopmannonnas cucrema "BYKU-NEXT" (ABUC "byku-Next

7. IlepeyeHb COBpPEeMEHHBIX MNPO(ecCHOHAIBHBIX 0a3 JAaHHBIX M HWH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIO0JIb3yeMbIX NPH OCYLIeCTBIEHUHN 00pa30BaTEIbHOI0 NpoLecca mno
AUCUHUILINHE (TPH He00XO0AMMOCTH)

B mpouecce ocymectBieHuss 00pa3oBaTeNbHOTO  Mpolecca IO JAUCHUIUIMHE
HCIIOB3YIOTCS:

ABTOMaTu3upoBaHHass OuOnuoreuHo-uHpopMannonHas cuctema «bBYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOII W  /IOMOJHUTEIbHON  y4eOHOIl  JUTepaTypbl, pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH «/HTepHeT» (IIpH HEO0XOAMMOCTH),
PEKOMEHAYEeMBbIX [JIs1 OCBOCHHS JMCIHIIIHHBI

a) OCHOBHAsl JIMTepaTypa

1. Tne3un, C. J1., O0bikHOBeHHBIC AuddepeHnnanibubie ypaBHeHus: yueo. mocooue /  C. 1.
I'ne3un, I1. H. Hecrepos; fpoci. roc. yu-1, Spocnasns, Apl'Y, 2016, 189 c.

2. I'me3un, C. [1., O6bikHOBEeHHBIC MU hepeHIaTbHBIC YpaBHEHUS [ DJIEKTPOHHBINA pecypc] :
yue6. mocobue / C. JI. T'nmei3un, I1. H. Hectepos; SIpoci. roc. yu-T, SIpocnasis, Spl'VY, 2016, 189
c. http://www.lib.uniyar.ac.ru/edocs/iuni/20160204.pdf

3. I'me13un, C. 1., IIpakTuKyM 1O Kypcy OOBIKHOBEHHBIX TU(GepeHIMaIbHbIX YpaBHEHUH]: yueO.
nocodue / C. 1. I'neizun, A. O. TonbGeit; SApocn. roc. yH-T, Apocnasns, Apl'Y, 2011, 67 c.

4. I'ne3un, C. [1., IIpakTukym 1o Kypcy OObIKHOBEHHBIX TU((EepeHIIMATBHBIX YpaBHEHHH
[DnexTponnsbIit pecypc]: yueb. mocodue / C. 1. I'mezun, A. O. Tonbeit; SApoci. roc. yH-T,
Spocnasns, SApl'Y, 2011, 67 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20110408.pdf

5. I'ne3un, C. /1., [IpakTudeckuii Kypc 0ObIKHOBEHHBIX AP PEpeHInaTbHbIX YPABHEHUMN:
yuebHoe nocooue / C. 1. I'me3un, A. O. Tonbeit ; Apoca. roc. yH-T, Apocnasns, Apl'Y, 2017,
73c.

6. I'nme13un, C. ., [lpaktuueckuit Kypc 0ObIKHOBEHHBIX UG GepeHINaTbHBIX YpaBHEHUH
[DnexTponHbIit pecypc]: yuebHoe nmocodue / C. 1. I'meizun, A. O. Tonbei ; Apocn. roc. yH-T,
Spocnasns, SApl'Y, 2017, 73 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20170408.pdf

0) 1onoTHUTEJIbHAS JINTepaTypa

1. Camoiinenko, A. M., luddepenunanbabie ypaBHEHH: IpUMeEpHI 1 3a1aun / A. M.
Caiimonenko, C. A. Kpusomes, H. A. IlepecTiok. - 2-e u3., nepepad., M., Beiciias mkona, 1989,
382 c.

2. Camotiinenko, A. M., lnddepeHnmnansabie ypaBHEHUS: TIPUMEpHI U 3a1a4n / A. M.
Camoiinenko, C. A. Kpusomes, H. A. Tlepectiok, Kues, Buma mk., 1984, 408 c.

3. Apnonwa, B. U., O6pikHOBeHHBIEC U] QepeHnnanbHbIe ypaBHEHUs: yue0. IToco0ue I BY30B,
M., Hayxka, 1971, 239 c.

4. ®enoprok, M. B., O0bikHOBeHHBIE U PepeHITnanbHbIe YpaBHEHUs: yueO0. mocodue ams
By30B, M., Hayka, 1980, 350 c.

5. ®enoprok, M. B., O6sikHOBeHHbIE U] depeHITnaNbHBIC YpaBHEHUS: yae0. mocooue s
BY30B. - 2-¢ U3, mepepad. u mom., M., Hayka, 1985, 447 c.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.lib.uniyar.ac.ru/edocs/iuni/20160204.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20110408.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20170408.pdf

6. Apnosba, B. 1., OObikHOBeHHBIE A depeHIInaIbHbIe YpaBHEHUS: yue0. mocodue sl By30B.
- 2-e u3n., crepeorut., M., Hayka, 1975, 239 c.

7. Apnonba, B. 1., O6bikHOBeHHBIE ArddepeHIInaIbHbIe YpaBHSHUS: yueO. mocodue s By30B.
- 3-e u3n., mepepad. u gom., M., Hayka, 1984, 271 c.

8. Dnbcrodbi, JI. D., [lnddepeHnuanbabie ypaBHEHUS U BApUATMOHHOE HCUUCIICHHE: YYCOHUK
st By3oB / JI. D. Dabcronsil. - 5-¢ uzn., M., Enuropuan YPCC, 2002, 319 c.

9. [Terporckuii, U. I'., JIekiuu 1o Teopun 0OBIKHOBEHHBIX MU (PepeHIINaTBbHBIX YPaBHEHUMN:
yue0. mocobue s Mex.-mat. (pakyiabTeToB YH-TOB, M., Hayka, 1964, 272 c.

10. ITetpoBckuit, U. I'., JIekuuu 1o Teopun 0OBIKHOBEHHBIX TU(PEepeHITMATBHBIX YPAaBHCHHM:
yueOHuk i By3oB / U. I'. [lerpoBckwit. - 6-¢ u3., ucmp., M., Hayka, 1970, 279 c.

11. IletpoBckuit, U. I'., JIekuuu 1o Teopun 0OBIKHOBEHHBIX TU(PEepeHITMATBHBIX YPAaBHCHHN:
y4eOHUK IS MeX.-MaT. CIIell. YH-TOB. - /-¢ u3/., ucnp., M., Hayka, 1984, 295 c.

12. Tloutpsrumn, JI. C., O6biIkHOBEHHBIC MU (P EepeHIINAIbHBIC YPABHEHUS . YYCOHUK. - 3-€¢ U3].,
crepeorurr., M., Hayka, 1970, 331 c.

13. IonTpsaruw, JI. C., O6bikHOBeHHBIE AU(depeHLnanbHble ypaBHEHHUS: Y4eOHUK. - 4-€ u3L.,
M., Hayxka, 1974, 331 c.

14. TlonTpsaruw, JI. C., O6bikHOBeHHBIE AU(depeHLnanbHble ypaBHEHHUS: Y4eOHUK. - 5-€ u3L.,
M., Hayxka, 1982, 332 c.

15. ®Oununmnos A.®., CoopHUK 3a7a4 no AuddepeHnnanbHpM ypaBHeHusIM, M-Hxesck, PX/I,
2005, 176 c.

16. ®ununmos, A. @., CoopHuk 3a1a4 1o nuddepenuanbHbM ypapHeHusM / A. ©. Oununmnos,
M-WxeBck, Perynspnas u xaotuyeckas AuHamuka, 2004, 175 c.

17. ®ununmos, A. ®@., Coopuuk 3a7a4 1o quddhepeHInaTbsHbIM YpaBHEHUAM: yuel. mocodue -
7-e w31, crepeoturn., M., Hayka, 1992, 128 c.

9. MarepuajbHO-TeXHHUYecKas 0a3a, HeoOXoauMasi sl OCyLIeCTBJIeHHSI 00Pa30BaTEJIbHOI0
npouecca no JUCHUIINHE

MarepuanbHo-TeXHUYECKas 0aza, HeOOXOouMast ISl OCYIIECTBICHHST 00pa30BaTEILHOTO
rpolecca 1o AUCUUIIIMHE BKJIIOYAET B CBOM COCTAB ClelMaIbHbIE TOMEILEHUS:

- yueOHbIe ayJJUTOPUH /7Sl TPOBEACHUS 3aHATUIN JIEKIIMOHHOTO THIIA;

- yueOHbIE ayTUTOPUH IS IPOBEICHUS TPAKTUUECKUX 3aHATHI (CEMUHApPOB);

- yueOHble ayJTUTOPUH JJIS TPOBEACHUS TPYNIOBBIX M MHAWBUIYAIbHBIX KOHCYIbTALIUH;

- yueOHBIE ayAMTOPUM JUISI TPOBEACHUS TEKYIIEro KOHTPOJIE U IMPOMEXYTOUHOMN
aTTecTalllu;

- IOMEILIEHUS AJI1 CAMOCTOSITEIbHOU padOThI;

- IOMEUICHUs. M XpaHeHHs W NPO(PUIAKTHYECKOTO OOCIYKMBAHHUS TEXHUYECKUX
CPEICTB O0yUYeHUS.

CrenanbHble MOMEIIEHHUST YKOMIUIEKTOBAHBI CPEACTBAMU OOYYEHHS, CIYXKAIUMH JUIS
npecTaBieHus yueOHoM nHopmaiyu O00JbIION ayTUTOPUH.

[TomerieHust 1151 caMOCTOSITENbHOM paboThl 0OYYaAIOUIMXCS OCHALEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOMKHOCTHIO MOAKIIOUEHUs: K cetu «MHTepHEeT» M obecrneueHueM AO0CTyna K
3JIEKTPOHHON MH(OpMaIIMOHHO-00pa3oBaTenbHoM cpeze SApl'Y.

ABTOp:

3aB. kadepbl KOMITBIOTEPHBIX CeTEH
1.¢.-M.H., podeccop C. J1. I'np13un

QONACHOCID, YUeHas CIenets noonucy H.0. Damunus



IIpunosxkenne Ne 1 k padoueii nporpaMmMe TUCHHUILINHBI

«udppepeHunajibHble ypaBHEHHS»

MoH/1 OLIEHOYHBIX CPE/ICTB
JJIsl IPOBe/IeHUS TEKYIero KOHTPOJIS yCIeBaeMOCTH
U MPOMEKYTOYHOM ATTEeCTAIUM CTY/IEHTOB
10 TUCIHUIIHHE

1. TunoBble KOHTPOJIbHBIC 3aIaHUA U HHBIC MaTepHUaJIbl,
HCIIOJBbB3YEMbIE B IPOUECCE TEKYICI'O KOHTPOJIA YCIIEBACEMOCTH

1.1 KoHTpoJsbHbIE 321aHUS M HHbIE MATEPHUAJIbI,
HCIoJIb3yeMble B Ipolecce TeKyllel aTTecTalun

KonrposbHast paborta Ne 1: (Paznen 1, 2)

3amauus

OTBETHI:

Bapuanr 1.

1. Haiitu ol1mee pemieHue 1 NOCTPOUTH TpaduK
UHTETPaJIbHOM KPHBOI, COOTBETCTBYIOIICH
HaYaIbHBIM YCIIOBHAM

¥=2(x=-2)(x+1)?, x(0)=1.

I'nezun, C. /1., [Ipaktukym no xypey
0OBIKHOBEHHBIX AU(dHepeHITNATEHBIX
ypaBHeHwii : yue0. mocooue / C. JI. ['bI3uH,
A. O. TonGeii; SApoca. roc. yH-T,
Spocnasns, SApl'Y, 2011, 67 .

(1.1. YpaBHeHHS C pa3AeNsIOIIUMUCS
MepEMEHHBIMHU, CTP. 8)

2. Haiitu ob1iee perienue
(2x+2y—Ddx+(x+y—2)dy =0.

S3In(x+y+1) =2x+ v+ C,

x =—y—1.

3. Haiiti obmee pemenue
V' —yetgx =2xsinx.

yv=(x"+C)sinx.

4. Haiitu ob1iee pemieHne

2 1
Y =—.

B
X X

y'=y -

5

,—l+ 3.{‘
’ x C—-x*

5. Haiitu obiee perienue
(x+y—Ddx+(x—y> +3)dy =0.

3

£+.r_vfxfy—+3_v:c.
2 3

Bapuanrt 2.

1. Haiitu oGmiee peuieHue 1 MOCTPOUTh rpauk
UHTErPAILHON KPUBOM, COOTBETCTBYIOLLEH
HAYaJIbHBIM YCIOBUSIM
X=x(x=2)(x+1), x(0)=1.

I'nmezun, C. /1., IIpakTukym no kypey
OOBIKHOBEHHBIX U] PepeHIInanbHbIX
ypaBHeHwii ; yue6. mocooue / C. JI. I'b13uH,
A. O. TonGeii; Spoca. roc. yH-T,
Spocnasns, SApl'Y, 2011, 67 .

(1.1. YpaBHeHHS C pa3IeSIOMIUMHICS
MepEMEHHBIMH, CTP. 8)

2. Haiitu obmiee perienue
2y—x—4dx—(2x—y+5)dy=0.

y=—x-=3=C(y+x+1),

x=—y—1.

3. Haiitu obmmee pemnienne

vy =sinx+ Ccosux.




y'cosx+ ysinx =1.

4. Haiiti obmmee pemrenne 3xy° )y + ¥’ —2x = 0. P =xs E

X

5. Haiitu obmiee pemienue
(1+(x* + y7)x)xdx + ydy = 0.

‘ 3
lln()c2 +}-‘3]+L+C =0.
2 3

KonrpombHast padbora Ne 2: (Panen 3, 7)

Samanus OTBETHI:
Bapuanr 1.
1. Haiitu oOmiee pemienue v, =Ce " +C,xe ™",
Y2y Yy =e Tt + 1 1 X .
v, = B +—e
2. Haiitu oOmee pemieHue y, =Cy+Cie™ +C,xe ™™,
V'"2y''y'=x+e T X2 1.
v, = e +—x —2x.
2 2
3. Haiitu obiee perienue x, = C, cost + C, sint,
.3c'+x:412_1; x, =241,
26t
4. Haiitu oO1miee perieHue A =5,A,, =3£2i
CUCTEMBI X =AX, €CJIH 3 . 3 _
1 —Cos Zt—asm 2t ECOS 2t —sin 2¢

3t

5 -1 5
A:((} 3 20 x=Ce’ 0|+ C,e” —sin 2¢ + C,e cos 2¢
0 -2 3 0 cos 2¢ sin 2¢
5. Haiitu o0Gree perenue 3
CHUCTEMBI: ¢ I ¢ 1 y [+ /2 4
s 4 | x=Ce| |[+Ce t+ /4| ]+ e
x' = x+| le™. -1 ) -1 0 3
-4 -3 t 7

Bapwuant 2.

1. Haiitu obmiee pemienne
V'+2y' =17y =e (1 +sin 4|

v, =e*(C, cosdx + C, sindx),

i)
z, = Axe ",

Vg =Imz,,
|

16

X

yuz = €

1. Haiitu oOmiee pemenne

—2x.

V"2 y'=x+xe 7T

v, =C +Cyx + Cie™™,
Vo =(Ax + B)xz,
Vy = x( Cx + D)e"z"'.

2. Haiitu obiee perieHue

yo=Ce " +C,e",

. 4x” 1, y, = 2+/x.
2x/x
3. Haiitu oblee perieHne A =2 kpamnocmu 3

CHCTEMBI X =AX, eCln

2 71\H COOCTBEHHBIX BEKTOpa




2 -2 2

0 1 1

3 -1 0 1
A=1 1 0§ x=Ce¥| 1 |+Ce | 0]+Ce||0]+] 1]

0

1 0 2

4. Haiitu oO1iee perieHue
CHUCTEMBIL: 4

2 1 0

20082t i sin 2t 1 13

+C,e

3 4 . x=Cpe , ) , o
x'—(_ JH( J" 08 2f —sin 2t c052t+sm2r /3

KontposnbHast pabora Ne 3: (Pazzuen 8, 9)

3aganust:

OTBETHI:

Bapuanr 1.

1. HOCTpOI/ITB MaTpUYIHYIO OKCIIOHCHTY

0
MaTpHIbI: 1 4 )

2 ! I 2¢”
e’ +— e+ —

2. Ucnonn3ys, Bropoit meton JIsmyHoBa,
HCCIIe0BATh Ha YCTOI/I‘II/IBOCTB CUCTEMY

[\- -

Cr. =2 1 = Wk

2, & 2, 2
i S
e = 3 3 3 3
—_1 e
3
_(_1

V="t
5 T

Hynesoe pemenue ycTonunBo

3. [TocTpouTh (ha30BbIi TOPTPET

(2 -1
CHCTEMBI X = L0 X.

Bripoxnaennsiit y3en (ctp. 79, 16. Ocobbie
Toukn) Ne 972

@ununmnos A.®D., COopHUK 3a/1a4 10
muddepeHManbHbIM ypaBHEeHUAM, M-MkeBck,
PXJ1, 2005, 176 c.

4.  Haiftu MeTOZ0OM MaJIOTO TTapaMeTpa
JIBa-TPH YJI€HA PA3I0KEHUS

Vitey—e =0, y(0)=¢

No 1078
Oununmnos A.D., CoOopHHK 33724 1O

muddepeHIManbHbIM ypaBHEeHUAM, M-MkeBck,
PX1, 2005, 176 c.

5.  Haiitu pynxuuro I'puna kpaeBoit
samaun U+ 2u+u= f(x), u(0)=u(l)=0,

Oyukuusa ['puHa He CyleCTBYeT.

Bapuanrt 2.

1. [Ipu KakuX 3HAYCHHSIX IMapaMeTpa a
ACUMIITOTUYECKH YCTOMUYMBO HYJIEBOE
pemeHHe CUCTEMBI:

— ecrn

Ne 908 (a<-1)

OununmoB A.D., CoOopHHK 33724 1O
nuddepeHnraIbHbIM ypaBHeHUSAM, M-MKeBCK,
PX1, 2005, 176 c.

2. Ucnonw3ys, BTOpOit Meron JlsmyHoBa,
HCCIIEA0BATh HA YCTOMYUBOCTb CUCTEMY

[1 CF = - e r S oAt

- .S - (0. 2= -

V=x*+y?
HyneBoe pemenne ycTounBo

3. INoctpouts (hazoBeIil MOPTPET
x'=3x-2y

CHUCTEMBI {y' 4y 6x

Ne 977 Mpsimast muHUS

OununmoB A.D., CoOopHHK 33724 1O
nuddepeHnrantbHbIM ypaBHEHUSIM, M-MbKeBCK,
PXJ1, 2005, 176 c.




4. Haiitu MCTOJOM MAJIOTO ImapamMeTpa y= g( y\*2 - x:] + gj (l _,\(2 - l xlnx— l x) + ()[,gj )
ABa-TpU 4JICHA PA3JIOKCHHUA : :

xy' —ex’ =In(1+y)=0, y(1)=0.

CAC v s )

5. Haiitu ¢pynkumro ['puHa kpaeBoi R L
sagaun U= f(x), u(0)=1, u(l)=0,

Kpurepuu ornieHuBanust KOHTPOJIBHBIX paboT Nel - Ne3 (mpoBepka ypoBHs chOpMHUPOBAHHOCTH
kommereHiu OITK-6)

«OT1nyHO» (5 6aTITOB, BRICOKUI YPOBEHB) — CTABUTCS 32 pabOoTY, BBIMOIHEHHYIO MTOTHOCTHIO
0e3 oIInOOK U HEJOYETOB.

«Xopomoy (4 6aiia, IPOABUHYTHIH YPOBEHb) — CTABUTCS 32 paOOTY, BHIIOJHEHHYIO ITOJIHOCTHIO,
HO IIpY HAJIMYMU B HEW He Oosiee 0JHON OIIMOKM U OAHOT0 HEJ04eTa, UM He OoJiee Tpex
HEJ0YETOB.  «Y AOBIETBOPUTENIbHO» (3 Gaisia, MOporoBblil ypoBEHb) — CTaBUTCS 32 paldoTY,
eciii 00y4arolLuiics MpaBUJILHO BBINOJIHUI HE MeHee 2/3 Bcell paboThl.
«HeynosnerBopurenpaoy (0 6amioB, KOMIETEHIMS He COPMHUPOBaHA) — CTAaBUTCS 3a padoTy,
€CJIU YUCIIO OIIMOOK U HEJOUETOB MPEBBICUIIO HOPMY JUIs OLIEHKH «3» WK IPaBUIbHO
BBIMOJIHEHO MeHee 2/3 Bceit paboThI.

Cnmcok 3a1aHuii K 9K3aMeHy

DK3aMeH 3aKII0vacTcs B PACKpPBITUN 2-x TCOPCTUUCCKHUX BOIIPOCOB U PCIICHUHU 3a/Ja4 110 TCMaM
B paMKax JUCHUIIJINHBI. 3a,ZlaHI/I$I AHAJIOTUYHBI TCM, KOTOPBIC JAIOTCS Ha KOHTPOJIbHBIX pa60TaX.

1.2 Cnucox BOoNpocoB U (MJIM) 3aiaHMI 1JIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTaluu

Choucokx BOIIPOCOB K 3K3aMECHY:

1. Tlonstue nuddepenmanbHoro ypaBHeHus. Ilpocreiimme Buasl auddepeHnnanbHBIX
YpaBHEHHH MEPBOTO MOPSIKA (C pa3IesIONMMHCS TIEPEMEHHBIMH, OJJHOPOIHBIE, B TIOJTHBIX
middepennmanax, bepayniu u PUKaTTH) U METONIBI UX PELLICHUS.

Jluneiinble ypaBHeHus 1 nopsinka. MeTo 1 KOMIUIEKCHBIX aMIUIUTY]I.

Jluneiinsle ypaBHeHus 1 nopsinika. MeTo HeonpeaeneHHbIX KO3PPUIIMEHTOB.
WuTerpupoBanne TMHEHHBIX OJJHOPOIHBIX YpaBHEHH Mopsiika N (ciaydail MpoCcThIX KOpHEH).
WuTerpupoBanne IMHEHHBIX OJJHOPOIHBIX YpaBHEHHH Mopsiika N (Ci1ydail KpaTHBIX KOpHEH ).

o gk N

WNHTerpupoBanne  JMHEWHBIX  HEOJHOPOJAHBIX  ypaBHEHHWH mopsaka N. Meron
HEOIpeaeIeHHBIX KOA(PPHUIIMEHTOB U KOMITJIEKCHBIX aMIUTUTY/.

7. WuTerpupoBaHue JTMHEHHBIX HEOJHOPOJHBIX YpaBHEHUH mopsjaka N. Merox Bapuanuu
MIPOU3BOJILHBIX MOCTOSIHHBIX.

8. OmHOpOAHBIE CHUCTEMBI JIMHEHHBIX IH(QEepeHINaTbHBIX YpaBHEHHH C ITOCTOSHHBIMA
KO3 pHULIHEHTaMU.

9. HHrerpupoBaHue TWHEHHBIX HEOJHOPOIHBIX CUCTEM C MOCTOSHHBIMHU KOO PUITUECHTAMH.
Merton HeornpeeeHHbIX K03 GHUITUEHTOB U KOMIUIEKCHBIX aMILIUTY/I.




10.

11.

12.

13.
14.

15.

16.
17.
18.

19.

20.
21.

22.
23.
24.
25.

26.

217.

28.

29.
30.

3L

Teopema cyniecTBOBaHUSI U €IMHCTBEHHOCTH ISl HayaiabHOM 3anaun Komm B ciydae
ypaBHeHus nepBoro nopsaka. Meron Ilukapa.

TeopeMa cyliecTBOBaHMS W €IMHCTBEHHOCTH PEIICHMs] HadaibHOU 3amaun Komwm st
JIMHEHHBIX CUCTEM.

Teopema cymiecTBOBaHUS M €IMHCTBEHHOCTH JJI1 HadaiubHOM 3amaun Komwm B cioyuae
HOPMAaJIbHOW CHUCTEMBI.

[IponomkaemocTs petieHnit 1ughepeHnanTbHbIX ypaBHEHUHN.

3aBUCUMOCTh perieHuil qudhepeHIaTbHbIX YPaBHEHUN OT MMapamMeTpoB U HaYaJbHBIX
YCIIOBHUH.

Acumnroruka pemieHud IudQepeHIManbHbIX YpaBHEHMH 10 MajJoMy Hapamerpy
(perynsipHbIi ciyyail).

OOm1re cBOWCTBa CUCTEM JIMHEHHBIX AU pepeHInanbHbIX YpaBHEHUI.

@yH1aMEeHTAIIbHAsI MATPULIA TMHENHON CUCTEMBI, €€ CBOWCTBA.

Perrenne HEOAHOPOMHBIX CHCTEM JTUHEWHBIX AU(D(epeHInaNIbHBIX YPAaBHEHUH METOIOM
BapHaluy IPOU3BOJIBHON TOCTOSHHOM.

Omnpenenurens BpoHckoro u ero cBoiictBa. JInHeiiHas 3aBUCHMOCTh M HE3aBUCHUMOCTb
(GyHKLIUH.
®opmyna Octporpajackoro-JInyBuis.

OyHKIMM OT MaTpull, MaTpuuHas OdKcrnoHeHTa. CrocoObl MOCTPOEHHS] MaTPUUYHOMN
9KCHOHEHTBHI.

Teopema 06 oLieHKe MAaTPUUHOM HIKCIIOHEHTHI.
YcroitunBocts. Onpenienenus, reOMeTpUUECKUil CMbIC HOHATUS YCTOMYHUBOCTH.
Teopema JIssmyHoBa 00 yCTOHYHMBOCTH 110 IEPBOMY IPUOIIMIKEHHIO.

Oynkiun  JlsnynoBa. Teopembl JlsmyHoBa 00 YCTOWYMBOCTM M aCUMITOTHYECKOU
YCTONYUBOCTH.

TpaekTopun B OKpECTHOCTH TOYKH NOKOS. Tumbl TOYeK MOKost. Da30BbIi NOPTPET JIMHEHHOU
CHUCTEMBI Ha IIOCKOCTH.

VYCTONUMBOCTE  pelleHH  CcHUCTeM  JIMHeMHbIX JudQepeHIranbHbIX  YpaBHEHMH ¢
NOoCTOSSHHBIMU  Kodpurmentamu. Kpurepuii Payca - ['ypBuna, 4acTOTHBIH KpUTepuit
Muxainnosa.

Kpaessbie 3anaun. [TocranoBka 1 ¢pusnyeckoe conepkaHue.
Heonnoponnsle kpaesble 3anaun. @ynknus ['puna.

CBolicTBa JIMHEWHBIX PA3HOCTHBIX YPaBHEHUH M CHCTEM. METOABI pEUICHMs JIMHEHHBIX
PA3HOCTHBIX YPaBHEHUMN C IOCTOSIHHBIMU KOA(PUITUECHTAMH.

YCTONYMBOCTh PEIMICHWM pPA3HOCTHBIX YPaBHEHWW M CHUCTeM. Marpuna MOHOIPOMHH,
MYJIbTUIUIMKATOPBI.

Kpurepuu onenrBanus sx3amena (kommetenius [1K-6):

«2» - nnoxo:

TeopeTtnueckuii BOMPOC: CTYACHT HE paCKPbLT TEOPETHUECKUN BOIIPOC, HA 3aJaHHBIC
9K3aMEHATOPAMH BOIIPOCHI HE CMOT JIaTh yIOBICTBOPUTEIBHBIN OTBET.

[IpakTudeckuii BOpoc: CTYJAEHT HE MOHSUI CMBICTIA TEKCTa (33]]a41), HE CMOT BBITIOITHUTH
3amanus. Ha 3a1aHHbIe Sk3aMeHATOPOM BOTIPOCHI OTBETHII HEYIOBIECTBOPUTEIIBHO, HE
MIPOJIEMOHCTPHUPOBAT C(HOPMUPOBAHHOCTH TPEOYIOIIUXCSI ISl BBITOJIHEHUS 3aJaHIH 3HAHUHA U
YMEHUH.

«3» - Y0081emeopumenbHo.



Teopernuecknii BOIPOC: CTYAEHT CMOT C IIOMOIIBIO JOMOJHUTEIBHBIX BOIPOCOB BOCIIPOU3BECTH
OCHOBHBIE I10JIOKEHUSI TEMBI, HO HE CyM€JI IPUBECTU COOTBETCTBYIOLINE IIPUMEPHI WIIH
apryMeHTBI, IOATBEPKIAIOIINE T€ WJIA UHBIE TIOJIOKECHHUS.

[IpakTHueckuii BOIpoc: CTYJAEHT MOHSII CMBICI TEKCTA (3a/1a4k ), HO CMOT BBIIIOJHUTD 3a/1aHNE
JIMIIb TIOCJIE JOMOJHUTENBHBIX BOIIPOCOB, IPEAJIOKEHHBIX IK3ameHaTopoM. [Ipu aTom Ha
IIOCTaBJICHHBIE DK3aMEHATOPOM BOIIPOCHI HE BIIOJIHE OTBETHII IIPABWIIBHO U IIOJIHO, HO
MOATBEPAUII OTBETaMU IIOHUMAHHUE BOIIPOCOB U MPOJAEMOHCTPUPOBAIT OTJENIbHbBIE TPEOYIOIIHECs
JUISL BBITIOJIHEHUS 33JaHUN 3HAHUSI U YMEHHUSL.

«4» - xopowio:

Teopernueckuii BONPOC: CTYACHT (HE IOMYyCKast OMIMOOK) MPaBUIBHO U3JIOKUIT TEOPETUICCKUI
BOIIPOC, HO HEJIOCTATOYHO MOJHO WJIX JAOIYCTHIJI HE3HAYUTEJIbHbIE HETOUHOCTH, HE NCKaXKAOIINE
CyTb IIOHATHUM, TEOPETUUECKUX ITOJI0KEHUHN, ITPAaBOBBIX U MOPAJIbHBIX HOpM. [Ipumepsl,
MIPUBE/ICHHBIC YUEHUKOM, BOCIIPOU3BOIMIN MaTepuall yueOHUKOB. Ha 3ajaHHbIe 9K3aMEHAaTOpPOM
YTOYHSIOIIKE BOIIPOCHI OTBETUI IIPABUIIBHO.

[IpakTuueckuii BOIpoc: CTYJAEHT MOHST CMBICT TEKCTA (3a/1a4H ), TPEII0KEHHbIC 3aJaHus
BBIITOJIHWI ITPAaBUJIbHO, HO HEOCTATOYHO OJIHO. Ha 3a1aHHbIe S5K3aMEHAaTOPOM BOIIPOCHI
OTBETUJI MPaBUIBLHO. [IposiBuiI HE0OXOUMBIH YPOBEHB BCEX TPEOYIOIIUXCS TS BHITOIHEHUS
3a/IaHUM 3HAHUW U YMEHUM.

«5» - omauyno:

Teopernyeckuii BOIPOC: CTYJAEHT IIOJIHO ¥ IPABUIIBHO U3JI0KUI TEOPETUYECKUI BOIIPOC, ITPUBEI
COOCTBEHHBIE TPUMEPHI, TPABIIILHO PACKPBIBAIOIINE T€ WJIM UHBIE MOJIOKEHUS, CIemall
000CHOBAHHBIA BEIBOI;

[IpakTudeckuii BOMpoc: CTYAEHT MOHSIT CMBICT TEKCTA (3a/1a4H ), TOJIHO U MPABUIIBHO BBITOJIHUI
MIPEIJIOKEHHBIE 3a/JaHUs, IPOSIBUII BHICOKHH YPOBEHb BCEX TPEOYIOIIMXCS JJ1s1 BHIIOJHEHUS
3a/IaHUI 3HAHUW U YMEHUM.



Tect 1 CaMOIIPOBEPKH IO pe3yjbTaTaM OCBOCHUSA TUCIHUITJIMHBI

IIpoBepka chopmupoBannocT komnerenuuu IK-6

3ananue 1. Onpenennre THN Kaxaoro | BapHanThl 0TBETOB:

M3 JIAHHBIX YPaBHEHHII: A) ypaBHEHHE C pa3/IeIsOIHMHCH
y . ¥ nepeMeHHBIMH;
1) y' ==+sin=; P
’ X X b) OIHOpOAHOE YpAaBHEHHE MEPBOTO
’ MopsiJIKa;
2) y+y-x°=0; e
B) IHHEHHOE YpaBHEHHE NEPBOIO
3) .i'(}'z —4]d}( +y l‘i‘r‘ —5 | b NOPAJKA;
.oy _ I') ypasuenue bepHysuim.
4) v +— T =arcsinx.
- X
5) Yiu ta, v, =0. i) JIMHEHHOE OJTHOPOIHOE

Pa3HOCTHOC YpaBHCHHC.

3aganue 2. Conocrasere ypasHeHHs | BapmanTbl 0oTBeTOB:

BTOPOTO MOPS/IKA H CIIOCOOBI HX A 110C/I€10BaTELHOE HHTErPHPO-
pelICHUA. BaHHE 00eHX YacTeill ypaBHEHHH,
T w 7 ¥ #

1) 2x ¥y —(y) =0; B) noncranoska y = z(x), ¥y =z(x);

- a 2 |

L wr S R o) Fl rl.rnil
2) vy =2sinxcos x—sin"x ; B) noxcTaHoBka y = P{}‘l Y=p P
3) 3yy' =7y =0. dy
3aganue 3. Viaxure QyHKUHIO, Bapuanrbl 0TBeTOB:
ABNAIOUIYIOCH PEIICHHEM YPABHCHHA Ay v — o -

dx e
'\r'dl}zz—‘ B’-}}—l
2(x+1)
B)y=— —

Akl

By = v n(x+1) .




3ananue 4. Peruennsavu ypagHeHHs
V' =2(x+1)+e"
SBIAKOTCH PYHKIMH ...

BapuanTtsl oTBeTOB: (VKa)uTe 1Ba
OTBETA)

(x+ 1}'3
3

y= +e* +Cix+C,;

B y=(x+1f +e* +Cx+Cy;

>
B) v = ey +e"+Cx+C,;

x>

By="7

+x’+e" +Cx+C,.

3ananne 5. Cpean nepeyHclIeHHBIX
3a1a4 «3anaueil Komm» sgnsercs ...

3aganue 6. Ykaxkurte ypaBHEHHUS,
peLIEHUs KOTOPBIX MOKHO HAlTH C
MOMOIIBI0 METO/1a BapHALMH [IPOH3-
BOJIBHBIX [TOCTOSHHBIX.

Bapuam‘u OTBETOB:

A) o' = s

B) ydx+ctg xdy =0, 1[2}
B) y'=3y-1;
B (yF +(v) =1 y0)=1, y(1)=2.
Bapuaursl 0TBETOB:
(yKa:XuTe HE MEHEee BYX OTBETOB)
A) y -4y +3y=¢€";
B) y" -9y +20y = x’ cosx;
B) 2y"—y+1=0;
D y +y=0.

3ananmue 7 OyHiameHTaNbHAS
CHCTEMA PellieHHH YPaBHEHHS
y'+4y +20y =0 umeer Buj ...

Bapuanrtel oTBeTOB:
&) 1 = cos 4x, y, =sindx;

-2
B _\'l =e o
2x -2 .
B) ¥, =¢ cosdx, y, =€ sindx;

R y=e>y-=1.

)
LY =€

3ananmne 8. /lano anddepenumans-

HOE YpaBHEHHE TPEThEro rnopsaka
L4 » ’

y +y =2y =0.

KOpHﬂMM €ro XapakTepHCTHYECKOIro

VEKaxkuTe oTBeTHhI:

A=

YPABHCHHs ABIAKOTCA ...

3ananne 9. Ykaxure BHJ 4aCTHOIO
pelienns HeoaHopoaHoro auddepen-
MAILHOTO YpaBHeHHs y +6y =5x.

Bapuanrsl 0TBEeTOB:
y= (Ar + B).\‘ -
A)) 2

B y=(Ax+B)e 3 ;
B) y=Ax+B:
P y=Ax.




3ananmne 10. Pemunre cucremy 3anuuHTe NOJIHOE pelleHHe

nupdepeHIHANBHBIX YpaBHEHHIT

X x=2x+7y,
i 7= 3x +4y.

o

3apannel l ConocraseTe Kam0-

BHPHEHTH OTBETOE:

MY ,ﬂHCl](I]CpCHH]‘Iﬂ..'ﬂ:IID.\I}’ YpaBHC- A) pasJclICHHE MEPEMCHHEIX, 3dTEM —

HHK» COOTBETCTEBYHOIIH il cnoco®
PCIICHHA:

1) yx*—x*—y*=0;

2) Y=x'+e"+2;

3) sin’xy =1;

4) ¥ =3"y+x.

3apanne 12YactHoe pemenne
nmuueiinoro MuddepenmnansHoro
YpaBHCHHA

y —12y"+36y =24cos x

HMECT BHT ...

HpaBI/IJIbHI)Ie OTBCETbI

HHTETPHPOBAHHE,

B) noacranoska £ =1(x):
X

B) noncranoska y = u(x)v(x);

F) MOCICO0BATCIEHOC HHTETPHPOBAHHE.

BHPHHHTH OTBETOB:

AR) ¥, =xAcosx; PB)y,=Acosbx+ Bsinbx;

B) y, =xAcosx: P)y,=Acos6bx+ Bsinx.

Bonpoc Ne | Bapuant Bonpoc Ne | Bapuanr Bomnpoc Ne
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Kasxp1it mpaBrIIbHBIN OTBET OlleHUBaeTCs B 1 Gasr.

Howmep 3ananus | MakcuManbHOE YHCI0 OAJIJIOB 3a 3aJIaHUe
3amanue 1 5
3ananue 2 3
3aganus 3-10 1
3aganue 11 4
3aganue 12 1

HaGpannoe konnuectBo 6amioB ot 19-21 cooTBeTCTBYET (HOPMUPOBAHHIO ITPOBEPSIEMOMA
KOMITETCHIIMH Ha BLICOKOM ypoBHe, 15-18 6amioB — Ha mpoaBuHYTOM ypoBHE, 10-14 Gamios —
Ha MOPOroBoM ypoBHe, MeHee 10 0anioB — HUMXKE TOPOTOBOrO YPOBHSL.



Ipuioxenne Ne 2 k padoyeil mporpaMme JUCHUNIMHBI
«InddepeHnuaabHbie ypaBHEHH»

MeTOIlI/I‘IeCKI/Ie YKazaHud 1Jisl CTYICHTOB 110 OCBOCHHUIO JTHCHUIIJINMHBI

OcHOBHOM (hopMOH H3II0KEHUsT y4eOHOro MaTepuala 1o JUCLUILIMHE
«AuddepeHnmanbHple ypaBHEHH SBISIOTCS JIGKIINH, IPHYEM B IOCTATOYHO OOJIBIIOM
o0bemMe. DTO CBSI3aHO C TE€M, YTO B OCHOBE AUCLUIUIMHBI JIEXKHUT 0COObII MaTeMaTH4eCKUI
amrmapar, ¢ OMOIIbI0 KOTOPOr'0 PEIIAIOTCA JOBOJIBHO CIO0XKHBIE U TPOMO3IKHE 3a1auu. [1o
OOJIBIIMHCTBY TEM NIPElyCMOTPEHBI IPAKTUYECKUE 3aHATHS, HA KOTOPBIX IPOUCXOIUT
3aKpEIUICHUE JICKIUMOHHOIO MaTeprala IyTeM IIPUMEHEHHUS €ro K KOHKPETHBIM 3aJa4aM U
0TpabOTKa HAaBBIKOB Pa0OThI C MaTEMATUYECKUM anmnapaToM JuddepeHIuanbHbIX U
Pa3HOCTHBIX YPaBHEHUH.

JUi ycnemHoro ocBOSHHsI JUCHUIUIMHBI O4€Hb BaKHO PELIECHHE J0CTaTOYHO OOJIbIIOrO
KOJIMYECTBA 33]1a4, KaK B AyJJUTOPUH, TAK U CAMOCTOSTEIbHO B KAYECTBE JOMAILIHUX 3aJaHUN.
[Tpumeps! pemienus 3a1a4 pa3douparoTcs Ha MPaAKTHUECKUX 3aHATHIX, P HEOOXOAUMOCTHU IO
HanboJiee TPYAHBIM TeMaM MPOBOAATCS IOTIOTHUTENbHBIE KOHCYIbTannu. OCHOBHAS 11EJTb
peleHus 3aa4 — IOMOYb YCBOUTh (PyH/IaMEHTAJIbHbIE MIOHATHS U OCHOBBI AU (PepeHIInanbHbIX
U Pa3HOCTHBIX ypaBHEHU. [y pemienus Bcex 3a1a4 HE0OXOAMMO 3HATh U IOHUMATh
JEeKUNOHHBIN MaTepuai. [ToaTtomy B mponecce u3yueHus: AUCLUIIIIMHBI PEKOMEHYeTCs
peryJIpHOE MOBTOPEHHUE MPOMACHHOTIO JIEKIIMOHHOIO MaTepuana. Marepuai,
3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMUAX, HEOOXO0AUMO JIOMA ellle pa3 NpopadaThIBaTh U MPU
HE00XOAMMOCTH JIOTIONHATH HH(OpMAIMe, TOTy4eHHOW Ha KOHCYIBTAUIX, PAKTHIECKUX
3aHATUAX WIK U3 y4eOHOU JIUTEpaTypBhl.

bonbiroe BHMMaHKE JOHKHO OBIThH YEJIEHO BBIIIOJIHEHUIO JOMAalIHEN paboThl. B kauecTe
3aJJaHUN JJI CAMOCTOSITENIbHOM paboThI IoMa CTYJIeHTaM MpeaaraTcs 3a/1auu, aHaJIOrHYHbIe
pa300paHHBIM Ha JIEKIUAX U MPAKTUUECKUX 3aHATUSAX WIK HEMHOTO 0OJiee CIIOKHbIE, KOTOpbhIe
SBJISIIOTCS pE3yJIbTATOM 00BEAMHEHUS] HECKOJIBKUX 0a30BBIX 3a/1ad.

Jl1s IpoBEepKU U KOHTPOJISE YCBOSHMSI TEOPETUYECKOI0 MaTepHaa, IpruoOpeTeHHbIX
MPAKTUYECKUX HABBIKOB PaOOTHI C anmnapaToM aAuddepeHnnanbHbIX U Pa3HOCTHBIX YPaBHEHUIH,
B TE€UYEHHE O0yUEHUsI IPOBOAATCA MEpPONPHUATHS TEKYILEeH aTTeCTallli B BUE KOHTPOJIbHBIX
pabot. Taxxe MpoBOAATCA KOHCYJIbTAIMK (TP HEOOXOJMMOCTH) IO pa300py 3aJaHui, KOTOphIE
BBI3BAJIM 3aTPYAHEHUS.

B koHI11€ Kypca n3y4eHMs JUCLUIUINHBI CTYIEHTBI CAA0T SK3aMEH. DK3aMEH IPUHUMAETCS
10 9K3aMEHAI[MOHHBIM OMiIeTaM, KaX /bl U3 KOTOPBIX BKJIIOYAET B c€0sl IBa TEOPETUUECKUX
Bonpoca. Ha camocTosTeIbHYI0 OATOTOBKY K 3K3aMEHY BbIeNsAeTCs 3 IHS, BO BpeMs
ITOATOTOBKH K 3K3aMEHY IPEAyCMOTPEHA IPYIIIOBasi KOHCYJIbTAaLU.

OcBoOUTH BOIIPOCHI, U3JIaraeMble B Mpoliecce U3y4eHus AucHUIuuHbl «Anddepennunansubie
YPaBHEHHS» CAMOCTOSATENIBHO CTYIEHTY KpPaliHE CI0XKHO. JTO CBSI3aHO CO CIOKHOCTBIO
M3y4aeMoro marepuaia u 6onpmmM o0beMoM Kypcea. [loaTomy nmocernienne Bcex ayJUTOPHBIX
3aHSTUN SBJISETCS COBEPILIEHHO HEOOX0IMMBIM. be3 yIOpHBIX U peryaspHbIX 3aHATHI B T€UEHHE
ceMecTpa CaTh 3a4€T U DK3aMEH 10 UTOraM U3y4YeHUs JUCLUIIINHBI CTYIACHTY IPAaKTUYECKU
HEBO3MOJKHO.



