MNHOBPHAYKM POCCUN
®EAEPAINBHOE MOCYAAPCTBEHHOE BIO[XETHOE OBPA3OBATEITbHOE YYPEXKOEHWE
BbICLLIEI'O OGPA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
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YTBEPXOAKO

3aBeqyowmin kKapegpon
UM POBLIX TEXHOMOMNI

/ Kypranun C.[.
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PABOYASA NMPOrPAMMA YYEEHON OUCLUMIUHDI

51.0.17 ANPPEPEHLINATIBHBIE YPABHEHWNA

. Koa v HaumeHoBaHMe HanpaBneHUs NOAroTOBKWU:

02.03.01 MaTemaTtumka 1 KOMMbIOTEPHbIE HAYKN

. Mpocdumnb noaroToBKM:

MaTemMaTumyeckoe 1 nporpaMmHoe obecneveHme MHPOPMaLMOHHbLIX CUCTEM U TEXHOSTOMMI

. KBanndumkaumsa BbinyckHMKa: 6akanasp

4. dopma oby4eHUs: ovHas

. Kachenpa, orBevarowias 3a peanusauumio ANCLUUNIIUHDbI:
Kadpeapa UM pPOBbIX TEXHOMOMN

. CocTtaBuTENU nporpamMmbi:

KaesepwuHa Banepunsa KOHCTaHTUHOBHA, K.(P.-M.H., JOLIEHT;
ATaHoB ApTem BuUKTOpOBMY, K.(P.-M.H.

. PexomeHpoBaHa:

HMC ®©KH (npoTtokon Ne 5 ot 05.03.2024)

. Y4eOHbIN rop: 2025-2026 CemecTp(bl): 3, 4



9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI

LleJ'IFIMl/I OCBOEHUA y‘-le6HOl7] ONCUUNMNIINHBI 3aKInt4aeTcA B d)OpMI/IpOBaHI/IVI TeopeTU4eCKnx

3HaHMI B obnactu auddepeHumnanbHbiX YpaBHEHUI, NpeacTaBnsioWwmnx OCHOBY AN MOAeNnpo-

BaHUA NMpoueccoB B pa3fiM4HbIX obnacTtax ecTeCTBO3HaHUS.

3agayn yyebHon OUCUUNIIHBI:
— OBfageHne TEXHUKOM pelleHns pasnnyHblx sugos OY;
— pasBuUTME YMeHUs aHanuanposaTb peweHuna OLY;

— OBnageHne HaBbIKOM MOCTPOEHUS NPOCTENLLMX MOAENEN C UCnonb3oBaHneM andde-
peHuManbHbIX YpaBHEHUN.

10. MecTo yyebHOM AncUUNNUHBLI B cTpykType OOI

Ob6s3aTenbHas yactb, 6rok Bb1. [na ycnewHoro OoCBOEHWUA OUCUMMMANHBI HEOBXO0OMMO

npegBapuTenbHoe n3ydeHne cnegyowmx pasgenoB MaTteMaTuki: MaTteMaTnyeckmuim aHanua, nu-
HenHas anrebpa.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUs MO AUCUUNNIUHE/MOAYNI0 (3HAHUA, YMEeHwus,
HaBbIKU), COOTHECEHHbIE C MIIAaHUPYEMbIMU pe3yribTaTaMU OCBOEHUS oGpa3oBaTerbHOM
nporpammbl (KOMMeTEeHLMSAMU) U UHANKATOPAMMN UX AOCTUKEHUS:

CTaTUCTUKMN U CryYarHbIX
MPOLIECCOB, YNCNEHHbIX
MeTOL0B, TEOPETUYECKOMN
MEXaHWKN B
npodeccroHansHom
neaTensHoCTy.

MEeTOLOB peLleHust 3aday
npodeccroHansHom
0eATensHOCTU Ha OCHOBE
TEOPETUYECKUX 3HAHUIA.

Koga HasBaHve komneTeHumn Koga(b1) Mupmnkatop(bl) MnaHnpyemble pedynbTaTbl 00y4YeHus

OlK-1 | CnocobeH OlK-1.1 | O6bnagaet 6a3oBbIMU 3HaeT OCHOBHbIE NMOHATUS U TEOPEMbI TEOPUMN
KOHCynbTMpOBaTh U 3HaHWAMW, NONYyYeHHbIMK | AndddpepeHunanbHbIX — ypaBHEHUN,  A3blK
1cnonb3oBaTb B obnactu npeameTHON obnacTtu, NMOCTaHOBKM
dyHOaMeHTanbHble MaTeMaTnyecknx n (Mnu) | Knaccuyeckux 3agad Teopun
3HaHuA B obnactn €CTECTBEHHbIX HayK. andepeHunanbHbIX  ypaBHEHUI, CNOCoObI
MaTeMaTU4eckoro peLleHns OCHOBHbIX TMMNOB
aHanusa, KOMMIIEKCHOro AndepeHunanbHbIX ypaBHEHUI 1 cucTeM, a
1 (PyHKLMOHANbHOro Takke MeTodbl aHanM3a  YyCTOMYMBOCTU
aHanusa anrebpel, peweHnn  cuctem  auddepeHumanbHbIX
aHanuTU4YecKom YpaBHEHUN.
reomeTpuu, OlK-1.2 | YmeeT ncnonb3oBaTb UX Ymeet knaccudmumpoats OL1Y, coctaBnaTb
anddepeHumanbHom B NpodheccroHanbHom npocTenilune maTtemMaTuveckue mogenn ¢
reomMmeTpum 1 TOMoJIornu, NeATenbHOCTHU. ucnonb3oBaHmem OfLY, pewats OOY nu
anddepeHumanbHbIX cuctembl OOYHO uccnenoeath pewweHus OQY
ypaBHEHWI, ANCKPETHOMN n cuctem OLY, NpUMEHATb MNOMyYEHHbIE
MaTeMaTVku 1 3HaHUA AN MaTeMaTVyecku KOPPEKTHOM
MaTeMaTUYECKON NOTVIKN, NMOCT@HOBKM HOBbIX 3adavy B pPasfuyHbIX
TEopUnN BEPOSITHOCTEN, obnacrax.
mMaTeMaTU4YecKon OrlK-1.3 | NmeeT HaBblkM BbiGOpa BrnageeT TEXHWKON MHTErpupoBaHMS M3BECT-

HbIX TMNOB AnddepeHUnanbHbIX YpaBHEHUN,
HaBblKaMM UCCrieqoBaHUS pelwleHnin andde-
peHuManbHbIX YpaBHEHWI Ha YCTOWYMBOCTb,
HaBblkamMy WCMONb30BaHWs METOLOB peLle-
HUS KNaccuyecknx 3agay Teopun anddepeH-
uManbHbIX YpaBHEHUIA ANA peLleHnst pasnuy-
HbIX eCTECTBEHHOHAaYYHbIX 3a4aq.

12. O6bemM gncuunnuHbl B 3a4eTHbIX eauHuMLax/yac — 6/216.

Pdopma NPOMEXYTOYHON aTTeCTaLummn: 3a4ET C OLLEHKOMN, 3K3aMeH




13. TpyAoOeMKOCTb No BUAAM y4e6HOW paboThbl

TpyooeMKkocTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
3 cemecTp 4 cemecTp
AyanTopHble 3aHATUSA 116 68 48
nexkuuu 66 34 32
B TOM 4ucne: npakTuyeckne 50 34 16
nabopaTtopHble
CamocTosTensHas paborta 64 40 24
dopma npoMexyTodHOM aTTecTauum
3 ceMecTp — 3a4€T C OLEHKOM 36
4 ceMecTp — 3K3aMeH
WToro: 216 108 108

13.1. CopepxxaHue gUCUMNIINHDbI

n/n Peanusauusa pas-
aena gncumnnuHbl
HanmeHoBaHue pasgena
MCLMANVH CopepxaHne pasgena gUCUMninHbI C MOMOLLIbHO OH-
Anch nanH-kypca, AYMK
*
1. Nekuun
1.1 O6wue noHaTUA Teopum MoHaTMA 1 npumepbl anddepeHumanbHbIX ypas-
06bIKHOBEHHbIX AnddepeH- | Henun (YY) n nx pewweHwn. Hekotopble 3agayn,
LmarnbHbIX ypaBHEHUN npusoaswue k Y. MNopsagok Y. None Hanpaene-
ony) HUIN, NHTErpanbHble KpUBbIE. YpaBHEHUS, paspe- https://edu.vsu.ru/c
LEHHbIE OTHOCUTENBHO Npon3BoaHON. 3agaya ourse/view.php?id=
Koww ana 1Y 1-ro nopsigka. Obuwee n yactHoe 10349
pelueHus. HaxoxgeHune yacTtHoro pelueHus 1Y,
yO0BMNETBOPSAOLLEro 3agaHHbIM HayanbHbIM YCo-
BUSIM.
1.2 HekoTopkle Tunbl andde- Teopema cyLLecTBOBaHWS U €4UHCTBEHHOCTU pe-
peHUManbHbIX ypaBHEHWUI weHus 3agadn Kowwn gns ypaBHeHui 1-ro no-
nepBoro nopsigka psaka. Y ¢ pasgensaowmnMmmnca nepeMeHHbIMU.
OpHopogHbie Y. NluHenHblie Y. 1Y B NOMHbLIX https://edu.vsu.ru/c
onddepeHumanax, NoHATNE 06 MHTErPUPYOLLLEM . o
ourse/view.php?id=
MHOXMTene. 1Y, He paspelleHHble OTHOCUTENBHO
M y 10349
nponsBogHON. YpaBHeHusa BepHynnu, drinepa,
Jlarpanxa, Pukkatn. CBegeHne HEKOTOpbIX And-
depeHuUmnanbHbIX ypaBHeHWU 1-ro nopsiaka K npo-
CTENLINM TUMAM.
1.3 OndbdepeHumnaneHble ypas- | Obwme noHATUSA Teopum Y BbICLUMX MOPSAKOB.
HEHMS BbICLLUMX NOPSOKOB Teopema cyLecTBOBaHUSA 1 ©ANHCTBEHHOCTM pe- https://edu.vsu.ru/c
weHusa 3agaym Kowwm ons ypaBHEHWIN BbICLUMX MO- : o
ourse/view.php?id=
psgkoB. Obwee pewenne. MNoHwkeHne nopsigka. 10349
Tunbl ypaBHEHUI, AoMNyCKaKOLWME NOHWXEHNE no-
psgka.
1.4 JInnenHble gnddepeHun- OpHopogHble nMHenHoe 1Y n npocTpaHCTBO ero

alnbHble ypaBHEHUA

pelweHun. OnpegenuTtens BpoHckoro n ero ceom-
ctBa. JINHENHO 3aBUCKMMbIE U HE3ABUCKMMbIE peLLIe-
HUS. PyHoamMeHTanbHas cuctema peLleHni nv-
HenHoro ogHopogHoro [1Y. HeogHopogHble nu-
HenHble 1Y. Teopema 06 obuiem Buae pelleHust.
MeToa Bapmaumm Npon3BosibHbIX MOCTOSIHHbIX.
OpHopoaHble NMHeNHble 1Y ¢ NOCTOSAHHBIMU KO-
adhpuuUMeHTamMmn, HEOAHOPOAHbIE NIMHENHbIE 1Y C
NOCTOSIHHbIMW KO3dhdULMEHTAMN U NPaBoON Ya-
CTblO cneunanbHoro B1Maa. HaxoxaeHne YacTHbIX
peleHnin NMHENHOro HeogHopoaHoro Y

https://edu.vsu.ru/c
ourse/view.php?id=
10349

3




MEeTOA0M HeornpeaeneHHbIX KO3 dULMEHTOB.
OndpdepeHumnansHble ypaBHeEHNUsST KonebaHW.

15 CuncTtembl 0ObIKHOBEHHbIX Caa3sb cuctem OY ¢ ypaBHEHMSMU BbICLUMX MO-
andbdepeHumnaneHbix ypas- | psgkoB. HopmanbHbii Bug cuctembl OLY 1 npu-
HEHUN BeJeHWe cucTeMbl K Takomy Buay. Cuctemol nun- https://edu.vsu.ru/c
HelHbIX ypaBHeHu. OQHOpPOAHbIE CUCTEMBI C MO- | ourse/view.php?id=
CTOSIHHBbIMU KO3(h(PULIMEHTAMU U UX PELLEHME Me- 10349
ToAaMu nuHenHon anrebpbl. MaTpuyHasa akcno-
HeHTa. [NepBbl MHTErpan cMcTeMbl YPaBHEHWUNA.
1.6 MoHsATME 06 nHTerpanbHbiX | MoHsATUMEe 06 MHTerpanbHOM ypaBHeHUW. HekoTto-
YPaBHEHUSIX N KpaeBbIX 3a- | pble npumMepbl. CBs3b guddepeHumanbHbIX U NH-
Aadax TerpanbHbIX YpaBHEHWUIA. https://edu.vsu.ru/c
OnepaTtopsbl B npocTpaHcTBax oyHKUMI. [lokasa- ourse/view.php?id=
TenbLCTBO Teopembl Kowm Ans ypaBHeHus 1-ro no- 10349
pagka. Kpaesble 3agaun gns OL1Y 2-ro nopsgka.
MoHsaTMe pyHKuMK ["prHa KpaeBon 3adayu.
1.7 HekoTopble mogenu ecte- Mogenb «XuwHuk-xepTea». MogenuposaHue no-
CTBO3HaHUA, CBA3aHHbIE C nynsuuin npy nomowm Y. 3agaun mexaHuku un https://edu.vsu.ru/c
anddepeHumnansHbIMU ANEKTPOTEXHUKU, NpuBOASLLME K AnddepeHLm- ourse/view.php?id=
ypaBHEeHNAMMU anbHbIM ypaBHEHUSM (MeXaHUYecKkue OBUXKEHNS, 10349
TenerpadoHble ypaBHeHUs 1 ap),
1.8 Teopembl 0 HEMpPepPbLIBHON 3aBMCUMOCTb peLLEeHN OT HavarnbHbIX JaHHbIX U
3aBMCUMOCTU U SNEMEHTHI napameTpoB. [locTaHoBKa 3agayn 06 yCTon4YnBo- https:/ed /
TEopuM YCTONYMBOCTU cTu. ViccnegoBaHne yCTOMYMBOCTM NO NEPBOMY tps: edu.vsu.ru E
N ourse/view.php?id=
npubnmxkeHunto. Metoa dyHkumn flanyHosa. Uc- 10349
cnepoBaHue TpaekTopuin B6M3n ocobbix Touek
CUCTEMBI.
1.9 OnemeHTbl BapnaumoHHoro | MoHATMS 1 Npumepbl 3agay BapuaLMOHHOIo UC-
ncuncneHus yncneHus. 3agada o 6paxncToxpoHe, 3agadva u- | https://edu.vsu.ru/c
OOHbI. YpaBHeHne Dnnepa-Jlarpanxa gna sapua- | ourse/view.php?id=
LIMOHHbIX 3aaa4. CBeaeHne BapmaumMoHHbIX 3agad 10349
K [1Y 2-ro nopsigka.
1.10 | OudbdpepeHumanbHble ypa- | JINHENHbIE N KBA3UIMHENHbIE YPABHEHUS B YacCT-
HEHNA B YaCTHbIX MPOU3- HbIX NPon3BOAHbIX. [eomeTpuyeckas nHTepnpeTta- | https://edu.vsu.ru/c
BOAHbIX NEPBOro nopsigka LMS peLleHns ypaBHEHUS B YACTHbIX NPOM3BOs- ourse/view.php?id=
HbIX. CBA3b ypaBHEHU B YACTHbIX MPOM3BOAHBIX C 10349
cuctemamm OL1Y.
2. MpakTnyeckme 3aHATUA
2.1 HekoTopskle Tunbl andde- Y c pasgenswowmmmncsa nepemeHHbiMu. OgHo-
peHUManbHbIX ypaBHEHWI pogHble Y. JinHenHole [1Y. YpaBHeHus B nonHbiX | https://edu.vsu.ru/c
nepBoro nopsiaka onddepeHumanax. CeegeHne HeKOTopbIX and- ourse/view.php?id=
depeHuUmnanbHbIX ypaBHeHWU 1-ro nopsiaka K npo- 10349
CTENLIMM TUNaM.
2.2 JInHeHble andpdepeHum- OpHopoaHble nMHenHble 1Y ¢ NOCTOSAHHBbIMU KO-
arnbHble ypaBHEHUS adppmumeHTamm, HeogHOPOOHbIE NMHENHbIe [1Y ¢
NMOCTOSAHHLIMW KO3 ULMEHTaMN 1 NPABON Ya- https://edu.vsu.ru/c
CTblO crieumarnbHoro Buga. HaxoxaeHune 4yactHeix | ourse/view.php?id=
peLeHnn IMHENHOro HeogHOPOoAHoro [1Y meTo- 10349
[OM HeonpegeneHHbIX KoadhguumeHToB. MeTogq
Bapuaumv Npor3BOSibHbIX NMOCTOSHHBIX.
2.3 CucrtemMbl 06bIKHOBEHHbIX OpOHopoaOHbIE CUCTEMBI C MOCTOSTHHBIMKU KO3hhU- https://edu.vsu.ru/c
andbdepeHunanbHbIX ypas- | LMEHTaMM U UX pelleHne MeTogamMmm JIMHEHON ourse/view.php?id=
HEeHWUN anredpbl. MaTprMyHasa 3KCNOHEHTa. 10349
24 Kpaeseie sanaqn KpaeBble 3agaum ana OL1Y 2-ro nopsiaka. NoHs- https:/ ?d“-VS“-W’ E
_ ourse/view.php?id=
TMe yHKUuK 'pvHa KpaeBon 3agaqn.
10349
2.5 OnemeHTbl TEOPUM YCTON- MocTtaHoBka 3agayun 06 yctonumsoctn. Nccnepo-
YMBOCTU BaHWe TpaeKkTopuii BGNNM3N ocobbix TOUEK CU- https://edu.vsu.ru/c
CTEMBbI. ourse/view.php?id=
VccnegosaHue ycTOMYMBOCTM NO NEPBOMY MpU- 10349
onwxenno. Metog doyHKumm JlsnyHoBa.
2.6 OneMeHTbl BapMaunMoHHoro | MNMoHATuS 1 npuMepbl 3agay BapnaLnoHHOro nc- https://edu.vsu.ru/c

NCYUCINEHNd

yncneHusi. YpaBHeHne dunepa-JlarpaHxa ons

ourse/view.php?id=
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BapuaumoHHbIX 3agady. CBefeHne BapuMaumMOHHbIX 10349
3agad Kk 1Y 2-ro nopsigka.

2.7 OudpepeHumanbHble ypas- | JIMHENHbIE U KBa3UNNHENHbIE YPaBHEHUS B YacT- https://edu.vsu.ru/c
HEHUS B YaCTHbIX MPOU3- HbIX MPOMN3BOAHLIX. CBA3b ypaBHEHWI B YACTHbIX ourse/view.php?id=
BOJHbIX NepBOro nopsiaka npou3BogHbIX ¢ cuctemamun OL1Y. 10349

13.2. Tembl (pa3aenbl) AUCUUNNUHBLI U BUALI 3aHATUN

Buabl 3aHATUIR (KONIMYECTBO YacoB)
CamocTtosiTenbHas
paboTta

Ne HanmeHoBaHue Tembl

n/n | (pasgena)AvCuUMNnNHBI Jlekuun MpakTtuyeckune | JlabopaTtopHbie Bcero

O6Lwme NoHATUA Teopun
00ObIKHOBEHHbIX Andde-
peHLuManbHbIX ypaBHEHUI
(OAY)

HekoTopble Tunbl And-

2 | (bepeHuUManbHbIX ypaBHe- 6 8 8 22
HWUI NepBOro nopsiaka
OndpdbepeHumnancHble
3 | ypaBHeH!s BbICLUMX MO- 6 0 6 12
pPSAKOB

JInHenHble anddepeHun-
anbHble ypaBHEHMWS
CncTteMbl 06bIKHOBEHHbIX
5 | anddepeHumnanbHbIX 6 10 8 24
ypaBHEHUN

MoHsTHe 06 uHTerpans-
6 | HbIX ypaBHEHUSIX U Kpae- 6 6 6 18
BblX 3aga4ax

HekoTopblie mogenu
€CTeCTBO3HaHus, CBA3aH-
Hble ¢ andpdepeHumnans-
HbIMW YPaBHEHUSMU
Teopembl 0 HenpepbIB-
HOW 3aBMCMMOCTM U are-
MEHTbI TEOPUM YCTONYN-
BOCTU

OnemMeHTbl BapraLlmnoH-
HOro UcyMcneHus
OnddepeHumanbHble
YpaBHEHUSA B YacCTHbIX
NPON3BOAHbIX MEPBOro
nopsgka

10

WToro: 66 50 64 180

14. MeToaun4yeckue ykasaHuA onsi o6yyaroWmnxcs no 0CBOEHUIO AUCLUNIUHBI

OcBoeHMe ancuUMnnnHbI CKnagbiBaeTcs U3 ayautopHom paboTbl (y4ebHOM AeATENBbHOCTH,
BbINONIHAEMOW NOA PYKOBOACTBOM MnpenofaBaTensi) u BHeayauTopHou paboTbl (yyebHon oes-
TENbHOCTU, peannayemon oby4aoLLmMMCs CaMOCTOATENbHO).

AyantopHas pabota cocTouT 13 paboTbl Ha NEKUUAX N BbINONMHEHUS NPaKTUYECKMX 3ana-
HUM B 06 BbEME, NpeayCMOTPEHHOM y4ebHbIM nnaHoMm. Jlekumsa npeacrtaenseTt cobon nocnenosa-
TENbHOE MU CUCTEMATUYECKOE M3MOoXEeHMe y4ebHOro matepmana, HanpaBneHHoOe Ha 3HaKOMCTBO
00y4aroLmnXcs ¢ OCHOBHBIMU MOHATUAMU N TEOPETUYECKMMWN MOSTOXKEHNAMMN M3yHaeMon OnUCUM-
MAWHbI.



JTeKuMOHHbIe 3aHATUSA (*)OpMVIpyI-OT 6a3y OnAa nNpakTU4ecKnx 3aHATUN, Ha KOTOpPbIX Mosny-
YeHHble TeopeTn4eckme 3HaHUA NMpMMeHATCA ONnd pelleHnA KOHKPEeTHbLIX NMPakTU4Y4eCKUX 3aadau.
O6yqarou.l,mmc;| Onda ycrnewHoro ocBoeHnA ancunnimmHbl pekomeHayeTCcAa BECTU KOHCMEKT nekuumn
N NpPakTUn4eCcknx 3aHATUN.

CamocToaTenbHas paboTa npegnonaraet yrnybnéHHoe nayyeHne OTAeNbHbIX pasaenos
ANCUMNNIWHBI C UCMNONb30BaHNEM NUTepaTypbl, peKOMEHAOBAHHON MNpenogaBaTenem, a Takke
KOHCMEKTOB JIEKLMIA, KOHCNEKTOB MPaKTUYECKMUX 3aHATUIN. B kayecTBe nnaHa ans caMoCcToATe Nb-
HOM paboTbl MOXET ObITb MCMONb3oBaH pa3agen 13.1 HacToswen padoven NnporpamMmmbl, B KOTO-
poM 3adMKCUpOBaHbI pasfesibl AUCUMNIIMHBL N UX copgepxaHue. B pasgene 13.2 pabodyen npo-
rpaMmmbl onpeaensieTcsl KONM4YecTBO YacoB, OTBOAMMOE Ha CaMOCTOSATENbHYIO paboTy Mo Kax-
AoMy pasfgeny avcuuniuHbel. bonbllee KONMYECTBO YacoOB HA CaMOCTOSATENbHY0 paboTy OTBO-
ANTCS Ha Hanbonee TpyaHble pasgens! ANCUMNANHLL. [ANns caMoCTOATEeNbHOro U3y4yeHust otTaenb-
HbIX pa3genos ANCUMUNIIMHBLI UCMOMb3YEeTCs NepeYveHb nMTepaTypbl U APYrMx pecypcos, Nepeymc-
NeHHbIX B NyHKTax 15 n 16 HacTosawen paboyen nporpammbl. O6a3aTesibHbIM 35IEMEHTOM CaMo-
CTOATENBHON paboThbl ABMSETCA BbINOMIHEHWE JOMALLHENO 3a4aHus.

YCnewHoCcTb OCBOEHUSI OUCUMNANHBI ONpeaenseTcsa CUCTEMAaTUYHOCTBIO W rNyOMHON
ayauToOpHOM N BHeayauMTOpHOM paboTbl obyyatoLerocs.

an/I ncnonb3oBaHNMn ANCTAHLUMOHHbBIX O6pa3OBaTeﬂbeIX TEXHOSOMNN " SJTIEKTPOHHOIO
o6yqum;| Tpe6yeTc;| BbIMOJIHATb BCE YKa3aHuA npenouaBaTeneVl, BOBpEMA NMNOAKNKYaTbCA K OH-
namnH-3aHATUAM, OTBETCTBEHHO NOAXOAUTb K 3aaHUsM A1 CaMOCTOATESNTbHON paGOTbI.

B pamkax gucumnnuHbl npegyCMOTPEHO MpoBedeHue TPEX TeKyLMX aTTectauumn 3a ce-
MecTp. PesynbTaTbl TEKyLLEen ycneBaeMoCTU YYUTLIBAIOTCS NPU BbICTaBNEHUW OLEHKN MO NpoMe-
XYTOYHOM aTTecTaumm B COOTBETCTBMM C nonoxeHwem 1 BIY 2.1.04.16—2019 «llonoxeHue o
TEKyLLEN U MPOMEXYTOYHOWN aTTeCcTauumn 3HaHM1M, YMEHUIN U HaBbIKOB O0y4atoLLmMxca Ha dhakynb-
TeTe KOMMbIOTEPHbIX HayK BOpOHEXCKOro rocyaapCTBEHHOrO yHUBEpCUTETa C UCNOSMb30BaHMEM
©annbHO-PENTMHIOBON CUCTEMbIY.

O6y4eHune nuL ¢ orpaHNYEHHbIMM BO3MOXHOCTSIMU 300POBbS OCYLLECTBISIETCS C Y4ETOM
NX MHOUBMAOYANbHbIX NCUXOU3NYECKMX OCOBEHHOCTEN N B COOTBETCTBUM C MHOVBMAOYAIbHOW
nporpaMmMmon peabunutaumu. na nuy ¢ HapyweHneM crnyxa npy HeobxoanuMocTh gonyckaeTcs
NPUCYTCTBME Ha NEKLUMAX N NPaAKTUYECKUX 3aHSTUSIX aCCUCTEHTA, a Takke CypAonepeBOAYMKOB U
TucbnocypaonepeBogumkoB. NMpoMexxyTouHast aTTecTaumst Ans Nuy, ¢ HapyLLeHUsIMU criyxa npo-
BOAMTCS B NUCbMEHHOWN hopMe, NMpu 3TOM UCMOoNb3ytTcs obLmne kputepun oueHnBaHus. MNpu
Heo6Xx04MMOCTM BpeMsi NOArOTOBKUN Ha 3a4eTe MOXET ObiTb YBeNMYeHo. [ins nuu ¢ HapyLleHnem
3peHus gonyckaeTcs ayamnarnbHoe npeaocTtaBneHne uHdopmaummn (Hanpvmep, ¢ UCMonb3oBa-
HMEeM Nporpamm-CMHTE3aTOPOB pPeyn), a Takke UCMONb30BaHME Ha NeKUMsX 3BYKO3anuchbiBato-
LLMX YCTPOMCTB (AMKTOOHOB 1 T.4.). Ha Nekumsix n npakTuyecknx 3aHATUSX Npu HeobxoaAMMocTwm
AonyckaeTcs NpucyTcTBMe accucTeHTa. MNpu npoBeaeHUn NPOMEXYTOUYHON aTTecTaummn ans nuuy,
C HapyLLEeHMEM 3peHNsi TECTMPOBaHME MOXET OblTb 3aMeHEHO Ha YCTHoe cobeceoBaHMe Mo BO-
npocam. Mpn Heo6XxoAMMOCTN BPEMS NOAFOTOBKM Ha 9Kk3aMeHe MOXeT ObITb yBenuyeHo. [ns nuy
C HapyLUEeHNsIMU OMOPHO-ABUraTeNbHOro annapaTta npu HeOOXOAMMOCTU AOnyckaeTcsl NpUCyT-
CTBME acCUCTEHTa Ha NeKUMAX 1 NPaKTUYeCcKMX 3aHATUNAX. MNpoMexyTovHas aTTecTaums aAns nuu
C HapyLIeHWsIMU OMOpPHO-ABUraTeNbHOro annapaTta NPOBOAMTCSH Ha OOLUMX OCHOBaHUSX, Mpu
Heo6xoaMMOCTM NpoLeaypa 3k3ameHa MOXeT ObiTb peanusoBaHa AUCTAHLMOHHO.

15. NMepe4yeHb OCHOBHOM U AONOJNIHUTENBLHON NUTEpPaTypPbl, PECYPCOB UHTEPHET, HEO6XO-

AUMBIX AN OCBOEHUS AUCLUUIMNIINHDI
a) OCHOBHas nNuTepaTtypa:
Ne n/n McTo4uHnK
1 Oemnpgosuy, b. . OuddepeHumaneHble ypaBHeHNs : ydebHoe nocobue ansi By3os / b. . Oemu-
gosuy, B. . MogeHoB. — 6-e nsg., ctep. — Cankr-letepbypr : Jlanwb, 2022. — 280 c. — ISBN




978-5-8114-9441-5. — TeKCT : aneKTPOoHHEIN // JlaHb : aneKkTpoHHO-6nbnmnoTteyHas cnctema. —
URL: https://e.lanbook.com/book/195426. — Pexvm gocTyna: Ans aBTopu13. Nofb3oBaTeneu.
Bnbukos, KO. H. Kypc 06bIKHOBEHHbIX AnddepeHUmanbHbIX YpaBHEHWI : y4ebHoe nocobue / 0.
H. Bubnkos. — 2-e n3pg., ctep. — CaHkT-lNetepbypr : JlaHb, 2022. — 304 c. — ISBN 978-5-8114-

2 1176-4. — TeKCT : aneKTPOHHbLIN // J1aHb : anekTpoHHO-6ubnuotedHasa cuctema. — URL:
https://e.lanbook.com/book/210617. — Pexum gocTtyna: Ans asTopu3a. nonb3oBaTenen.
Eropog, A. . OB6HOBNEHHbIA Kypc 0ObIKHOBEHHbIX AndddpepeHumnanbHbix ypasHenui / A. . Ero-
3 poB. — 2-e u3a., ucnp. u gon. — Caxkr-MNeTtepbypr : NlaHb, 2022. — 472 c. — ISBN 978-5-507-

44215-7. — TeKCT : aNeKTPOHHbIN // INaHb : anekTpoHHO-6nbnuoTteyHas cuctema. — URL:
https://e.lanbook.com/book/266756. — Pexum gocTtyna: Ans aBTopus. nonb3osaTenen.

6) AononHuTenbHaa nuTepaTypa:

Ne n/n NcTovHuMK

MaHkpatos, E. 1. OuddepeHumansHble ypaBHeHus : ydebHoe nocobue / E. J1. MNaHkpaToB. —
HwxHun Hoeropog : HHIY um. H. N. Jlo6adeBckoro, 2022. — 110 ¢. — TeKCT : 3MeKTPOHHbIN //

1 JlaHb : anekTpoHHO-6ubnmnoTevHas cucrema. — URL: https://e.lanbook.com/book/283097. — Pe-
XXMM JocTyna: Ansg aBTopus. nonb3oBaTenen.
XKabko, A. IN. OnddepeHumanbHble ypaBHEHUS U YCTOWYMBOCTD : y4ebHuk / A. . XKabko, E. [. Ko-
> TuHa, O. H. Ymkosa. — CaHkr-lNeTepbypr : NaHb, 2022. — 320 c. — ISBN 978-5-8114-1759-9. —

TeKCT : aNeKTPOHHbIN // J1aHb : aNekTpoHHO-6ubnnoTeyHas cucrtema. — URL:
https://e.lanbook.com/book/211928. — Pexum gocTyna: Ans aBTopu3. Nonb3oBaTenen.

B) MHOPMALIMOHHbIE 3NEeKTPOHHO-0bpasoBaTenbHble pecypcbl (ouumanbHbie pecypebl MHTEPHET):

Ne n/n Pecypc

3HB BI'Y: https://lib.vsu.ru/

OnekTpoHHO-6nbnuoTevHas cuctema "YHmepcuteTckas Gubnmnoteka online": http://biblioclub.ru/
OnekTpoHHO-6nbnuoTeyHasn cuctema "flanp"; https://e.lanbook.com/
OneKkTpoHHO-6nbnuoTevHasn cuctema "KoHcynbtaHT ctygeHTa": http://www.studmedlib.ru
OnekTpoHHbIN yHuBepcuTeT BITY: https://edu.vsu.ru/
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16. NMepeyeHb y4eOHO-MeTOAUYECKOrO o6ecneyeHns Ans CaMoOCTOATEeNIbHOM PaboThbl

Ne n/n NcTo4vHmMK
HOemuposuy, B. . JuddepeHumanbHble ypaBHeHUs : y4ebHoe nocobue ans sysos / b. I1.
HOemunpoeuy, B. . MogeHoB. — 6-e uaga., ctep. — CaHkT-lNeTepbypr : JlaHb, 2022. — 280 ¢. —

1 ISBN 978-5-8114-9441-5. — TeKcT : SNeKTPOHHbIN // JlaHb : SNeKTpoOHHO-OMBnmoTeyHas cucrema.
— URL: https://e.lanbook.com/book/195426. — Pexxvm goctyna: Ans aBTopus. Nonb3oBaTenen.
Eropog, A. . OGHOBNEHHbIN KypC 0ObIKHOBEHHbIX AMddepeHUManbHbIX ypaBHeHun / A. W.

2 EropoB. — 2-e u3g., ucnp. n gon. — CaHkt-lNetepbypr : JNlaHb, 2022. — 472 c. — ISBN 978-5-

507-44215-7. — TeKcT : aneKkTpoHHbIN // J1aHb : anekTpoHHO-6ubnmnotevHas cuctema. — URL:
https://e.lanbook.com/book/266756. — Pexum goctyna: Ansi aBTopu3. Nofb3oBaTenen.

17. O6pa3oBaTenibHble TEXHONIONMU, UCNOJb3yeMble Npu peanusauum y4yebHom Aucum-
NAVHbI, BKNOYas AUCTaHUMOHHbIe obpa3soBatenbHble TexHonoruu (AOT), anekTpoHHoOe
ob6y4eHue (30), cmewaHHOe 0OGy4eHue):

Mpu peannsaumm GUCLMMIIMHBI MOTYT UCMOSb30BATbCS TEXHOOMMM 3NTIEKTPOHHOIO 00Yyye-
HUS U OUCTAHUMOHHbIE obpa3oBaTesbHble TeXHOMorMn Ha 6ase noptana edu.vsu.ru, a Takke
Apyrne OOCTYMHble pecypcbl ceTh VIHTEepHeET.

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHme AUCUUNIINHbI:

Ayaontopusa Onst NEKUMOHHbBIX 3aHATUA: MyNbTUMEONa-NPOEKTOP, 3KpaH ANs NPOEKTopa,
KOMMNbIOTEP C BbIXOAOM B ceTb «MHTepHeT». CneunanuampoBaHHass mebenb (CTombl yYyeHude-
ckue, cTynbs, gocka). [NporpammHoe obecnedveHue: LibreOffice v.5-7, nporpamma gnsi npo-
cmoTpa dannos opmara pdf, 6paysep.

Ayantopusa Onsi NPaKTUYECKMX 3aHATUN: cneumanm3npoBaHHas mebenb (CTonbl y4eHu4e-
CKue, CTynbs, 40CKa).


https://lib.vsu.ru/
http://biblioclub.ru/
https://e.lanbook.com/
http://www.studmedlib.ru/
https://edu.vsu.ru/

19. OueHo4HbIe cpeancTBa Ansa nposegeHusA TeKyLIJ,eI7I n HpOME)KyTO‘-IHOﬁ aTtrecTtauum

MopsaaoK oLeHKN 0CcBOeHMs oBy4Yatowmnmmcsa y4ebHoro matepuana onpeaenseTcsa cogep-
XaHVWEeM crneayoLLmMX pasaenos AUCLUMIUHLI:

HaumeHoBaHue pas- _ | WHawnkaTop(bl)
rrl\;gn Aena gucumnimHel (Mo- KOMM';e(L?H OOCTMXKEHUS OueHouHble cpeacTBa
ayns) 4 KOMNeTeHLMK
1 Sgbﬁﬁi;:::;?(ﬂﬂxgg)ﬂf OnK-1 82&1% KoHTponbHasa paboTa Ne 1
peHuMarnbHbIX ypaBHe- OI'IK-1.3 OHTpOMBHas pabota N2
H1i (0OOY) )
HekoTopble Tunbl and- OlnK-1.1
2 | dhepeHUManbHbIX ypas- OriK-1 OrliK-1.2 KoHTponbHas pabota Ne 1
HEHMI NepBoro nopsiaka OlK-1.3
OndpdepeHumnancHble OlnK-1.1
3 | ypaBHEeHUA BbICLUNX MO- OriK-1 OriK-1.2 KoHTponbHas pabota Ne 2
psgKos OlK-1.3
JInHenHble andpcpepen- OrliK-1.1
4 | uManbeHble ypaBHEHUA OlnK-1 OlK-1.2 KoHTponbHasa pabota Ne 2
OllK-1.3
Cuctembl OObIKHOBEH- OrnkK-1.1
5 | HbIX gudcpbepeHumanb- OrlK-1 OrlK-1.2 KoHTponbHas pabota Ne 3
HbIX YpaBHEHWUN OllK-1.3
MoHsTMe 06 uHTerpans- OrnkK-1.1
6 | HbIX ypaBHEHUSIX U Kpa- OnkK-1 OlK-1.2 KoHTponbHas pabota Ne 3
€BbIX 3agadax OrlK-1.3
HekoTopble mogenu
€CTeCTBO3HaHus, CBS- OlnkK-1.1
7 | 3aHHblE c guddepeH- OrlK-1 OrK-1.2 KomnnekT 3agay
LmanbHbIMU ypaBHEHW- OrlK-1.3
AMK
Teopembl 0 HenpepbIB-
N OrK-1.1
HOW 3aBMCUMOCTU U KoHTponbHas pabota Ne 4
8 OnK-1 OlK-1.2
3N1eMEHTbI TEopUn OMK-1.3 KoHTponbHas pabota Ne 5
YCTOMYMBOCTH )
OnemMeHTbl BapraLmoH- OrkK-1.1
9 | HOro ncymcneHns OrlK-1 OrlK-1.2 KoHTponbHas pabota Ne 6
OllK-1.3
e s
10 NPOM3BOIHbIX NEPBOTO OnkK-1 OrliK-1.2 KoHTponbHas pabota Ne 6
OrlK-1.3
nopsgka
[MpomexyToyHasa aTTecTaums .
" . [MepeyeHb BOMPOCOB K 3a4E€Ty
dopma KOHTPONSA — 3a4ET C OLIEHKON
[MepeyeHb BONPOCOB K 3K3aMeHy
dopma KOHTPONS — 3K3aMeH

20 TunoBble OUEeHOYHbIE cpeacTBa U MeToAMYEeCKMe MaTepuansl, onpeaensirowue npoue-
Aypbl OLleHUBaHUA

20.1 TeKyLiMWA KOHTPOJIb yCNEBaeMoOCTH

KoHTponb ycneBaeMocT No ANCLUMMNMHE OCYLLECTBISETCS C NMOMOLLLIO CrieayoLmnx
OLEHOYHbIX CPeaCTB:

— KOHTpoOnbHasa paboTa




TunoBble 3agaHuAa Ansa KOHTpOﬂbHOVI paGOTbI

KoHTponbHasa paboTta Ne 1

3apanue 1 (10 6annoB). Pewuntb anddepeHunanbHoe ypaBHeHME C pa3gensaowmmmncs nepe-
MEHHbIMU

y' = 2cosxsiny.
3apaHue 2 (10 6annoB). PewnTb ogHOpoagHoe AnddepeHumansHoe ypaBHEHNE
x2y'+y2+xy+x2=0.
3apaHue 3 (10 6annoB). Pewntb nnHenHoe audpdepeHynansHoe ypaBHeEHNe
y'— yctgx = 2xsinx.
3apaHue 4 (10 6annoB). PelwnTb ypaBHEHUE B NOSHbIX AnddepeHumanax
(ycosx + 2xe¥)dx + (sinx + x2e¥ — 1)dy = 0.

3apaHue 5 (10 6annoB). Pewntb 3agadvy Kowwu anga ypasHeHust bepHynnm

y Inx
v —_ =-—},'-

X X

KoHTponbHasa paborta Ne 2

3apaHue 1 (10 6annoB). Pelwuntb NnHenHoe ogHopoaHoe anddepeHuymansHoe ypaBHEHNE C
NOCTOSAHHbIMU KO3 MUMEHTAMM

y'— 4y"+ 5y =0.

3apaHue 2 (15 6annoB). Pelwuntb NnnHenHoe HeoagHopoaHoe AnddepeHLmManbHOe ypaBHEHNE
MeTOLOM HeonpeaeneHHbIX KO3 UUMEHTOB

y'—y'= e*+e¥F +1x.

3apaHue 3 (10 6annoB). Pelwuntb NnHENHOE HeOAHOPOAHOE AnddepeHLManbHOE ypaBHEHNE
MEeTOA0M Bapuauum Npoun3BosibHbIX MOCTOAHHbIX

2x

Y=yl by

cosx

3apaHue 4 (15 6annoB). Pewntb anddepeHumnansHoe ypaBHEHNE

2—-x)y"+ xy'— 2y =0,

Mcnonb3ys onpeaenutenbs BpoOHCKOro, ecnu nsBecTHO O4HO ero YaCcTHOE peLleHne y = e*.



KoHTponbHas pabdoTta Ne 3

3apgaHue 1 (10 6annoB). Pewuntb cuctemy nuHerHbix anddepeHumanbHbiX YpaBHEHUA METO-
AoM 3unepa (C NOMOLLBI0 XapakTepUCTUYECKOro YypaBHEHNS)

x'==2x+y—2z
y' =x—2y+2z
z' =3x -3y +5z

3apaHue 2 (15 6annoB). Pewntb cuctemy anddpepeHumanbHbiX ypaBHEHUN

X' =AX

2= D x=()

MeToaOoM ManMqHOIZ OKCIMOHEHTHI.

3apaHue 3 (15 6annoB). PewnTb kpaeByto 3agadvy, MCNonNb3ys yHKUMO puHa
y'+y'=e% y0=0 y@@)=0

3apaHue 4 (10 6annoB). PewunTb cuctemy nuHenHbIX anddepeHumanbHbIX ypaBHEHUA METO-

AoM 3Jrnepa (C NOMOLLBbI0 XapakTEPUCTUYECKOTO YpaBHEHNS)

{x' = —10x +v,

!

y = —9x —4y.

KoHTponbHas pabora Ne 4

3apaHue 1 (25 6annoB). iccnegoBaTb 0COObLIE TOYKM CUCTEMBI U cOenaTb YEPTEXK pacnorso-
)KEHMS1 MHTerparnbHbIX KpMBbIX Ha nNnockocTtu (x, y):

{x’ = 2x—8y,
y'= =2x +2y;
3apaHue 2 (25 6annoB). iccnegoBaTb 0COObLIE TOYKM CUCTEMBI U cAenaTb YEPTEXK pacnorso-

XKEHWUS1 MHTerparnbHbIX KPMBbLIX HA NAOCKOCTY (X, y):

{x’ = 6x—3y,
y'= 6x—2y;

KoHTponbHasa pabora Ne 5

3apaHue 1 (15 6annoB). icnonb3ysa Teopemy JlanyHoBa 06 yCTONYMBOCTM NO NEPBOMY MNpu-
OnvKeHUto, nccrnenoBaTth Ha YCTOMYMBOCTb HYNEBOE PELLEHNE CUCTEMBI

dx e

— = e¥*2¥ — cos3x,
dt

dy —_— :
— =+v4+8x— 2¢e7.
dt
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3apaHue 2 (15 6annoB). lNocTtpous cyHKuuio JlanyHoBa, uccnegoBaTb Ha YCTONYMBOCTb TOUKY
MOKOS CUCTEMBI

dx_ 34
at X vV,
dy

—_ = - _3.3
gt

3apaHue 3 (20 6annoB). icnonb3ys cnekTpanbHbIM NPU3HaK, onpeaenuTe, SBnseTcs nu
YCTONYMBbLIM HYNIEBOE PELLEHNE CUCTEMDI

"=16x+ 16y + 8z,
' = —16x — 16y — 8z,
z'= —4x —4y—22.

< =
I

KoHTponbHasa paborta Ne 6

3apaHue 1 (25 6annoB). Hantn akcTpemanbs oyHKUMOHana

@)= [02 +yDax, ¥0) =0, yD =1
0

3apaHue 2 (25 6annoB). Hantn pelueHne ypaBHEHUS1 C YaCTHBIMU NPOU3BOAHBIMMN

yAOBMNETBOPSIOLLEE YCITOBUIO

KoHTponbHas paboTta npoBoaUTCS B MMCbMEHHON hopMeE.

LLikana oueHnBaHus:
— 0-24 6anna — «HeyaoBMETBOPUTENBHO»
— 25-34 6anna — «yaoBNeTBOPUTENBHO»

— 35-44 6anna — «XopoLLOo»
— 45-50 6annoB — «OTIMUYHOY.

20.2 NMpomexyToyHaa aTrecTtauus

MpomMexyTouHas aTTecTaumsi No AUCUMNIIMHE OCYLLIECTBISIETCS C NOMOLLLIO CreyoLMX OLEHOYHbIX
CPenCTB: NepeyeHb BONPOCOB K 3a4€Ty, NepeyveHb BOMPOCOB K 9k3aMeHY, KOMMIIEKT 3agau.

MNMepeyeHb BONpoOCOB K 3a4€Ty (3 cemecTp)

1. O6bIkHOBEHHbIE AnddepeHumnansbHble ypaBHeHNS. OCHOBHbIE MOHATUS.

2. 3agaun, npuBogsawme K anddepeHumanbHbIM YpaBHEHNUSM.
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3. Y nepsoro nopgagka. leometpuyeckas nHTepnpeTauus.

4. 3apayva Kowwu ans Y nepBoro nopsigka.

5. Teopema cywectBoBaHus U eANHCTBEHHOCTW. Mpumep.

6. Y c pasgensowmmMmcs nepeMmeHHbIMu (3 cny4yas).

7. OgHopoaHble [1Y nepBoro nopsigka.

8. YpaBHeHue B nonHbIxX anddepeHumnanax.

9. JlnHenHble 1Y nepsBoro nopsiaka. YpasHeHne bepHynnu.

10. JlnHenHble ogHopoaHblie Y n-ro nopsigka. CBoncTBa peLlueHnin. JlInHenHasa 3aBUCMMOCTb U HE3aBU-
CUMOCTb CUCTEMbI (DYHKLNNA.

11. Onpegenutens BpoHckoro. Teopema o6 onpegenutene BpoHckoro ¢ gokasaTenbCTBOM.

12. dCP. Teopema 06 obuwiem peweHun JIOY n-ro nopsiaka.

13. ®opmyna Jnyesunns-OcTporpagckoro.

14. BocctaHoBneHue 1Y no ®CP.

15. IluHenHble HeoaHopoaHble [IY n-ro nopsiaka.

16. MeTtog JlarpaHxa.

17.®yHkumna Kowm n ee cBoncTBa.

18.JIuHenHble ogHopoaHble 1Y ¢ NOCTOSAHHBbIMKU Ko3bduuneHTamu. KopHM BelecTBEHHbIe, pasnuy-
Hble.

19.JInHenHble ogHopogHble [1Y ¢ NoCTosiHHbIMM KoadhduumeHTamn. KopHM KOMMAEKCHO COMPSiKEHHbIE.
KopHu BelLeCTBEHHbIE, KpaTHbIE.

20.JInHelHble HeogHopoaHble [1Y ¢ NOCTOAHHBIMK KO3 uumneHTamu. CneumanbHasa npasasi 4acTb.

21.ccnenoBaHue ypaBHEHUSI MeXaHN4eckmx konebaHnin. CeoboaHble KonebaHus.

22 NccnepnoBaHue ypaBHEHUSI MEXAHNYECKMX KonebaHnin. BolHyxaeHHble konebaHus.

23.0Y, ponyckatowme noHwkeHne nopsaka. Cnydan | n Il (npumep npo UenHyo NMHMI0 06513aTeNbHO).

24 1Y, ponyckatowme noHmwkeHne nopsaka. Cnydan Il (npumep o6s3atensHO.)

25.Cuctembl [1Y. JlnHenHble cuctembl Y. OcHoBHble NoHsATMA. lNMepexoq oT Y n-ro nopsigka kK cu-
cteme 11Y.

26.JlnHeliHble ogHopogHble cuctemMbl 1Y ¢ NOCTOSAHHBIMKU Ko3dbdmumeHTamu. KopHM BeLLECTBEHHbIE,
pasnuyHble.

27. JlnHenHble ogHopoaHble cuctemsbl Y ¢ NOCTOSAHHbIMUK KO3dhdmumeHTaMn. KopHM NpocTble KOM-
NneKcHble.

28. JluHenHble ogHopoaHble cucTeMbl [1Y ¢ NOCTOSAHHLIMKU KO3 dULMeHTaMn. KOpHM BELLLECTBEHHbIE,
KpaTHble.

29.MaTpuyHasa dyHKuma e n ee cBOMCTBA.

30. MoHATre 06 nHTerpanbHOM ypaBHeHUW. CBA3b MHTErpasnbHbiX U AuddepeHumanbHbIX YpaBHEHUN.

31.[Joka3aTenbCTBO TEOPEMbI CYLLECTBOBAHNA U €QUHCTBEHHOCTH.

32.KpaeBbie 3agaun.

33.0nucanHne cemencTBa KpMBbIX Ha NIOCKOCTU AnddepeHLmanbHbIMU YpaBHEHUAMMN.

34.0cobble pelwenns 1Y neporo nopsgka.
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35.YpaBHeHune PukkaTtu.

36. YpaBHeHusa JlarpaHxka, Knepo. NpubnmxeHHsble peweHna OLY: meToa nomaHbix dunepa.

lNMepe4vyeHb BONPOCOB K 3K3aMeHy (4 cemecTp)

. FleomeTpuyeckmne 3agaum, npmeogame K gudepeHumnanbHbiM ypaBHEHUSM.
. YpaBHEHUS XUMUYECKON KUHETUKMN,
. 3agaym nonynsuMOHHOM ANHAMUKMA.
. TeopemMa 0 NpOAOIPKEHUN peLleHns (NpUMephbl).
. HenpepbiBHaga 3aBmucmocTb peweHns OL1Y oT HavyanbHbIX AaHHbIX.
. HenpepbiBHaga 3aBrucnmocTeb peweHna O1Y oT napameTpos.
. 'lnHeliHble auddepeHumnanbHble HepaBeHCcTBa. Teopema YannbirmHa.
. JINHenHble nHTerpaneHble HepaBEHCTBA.

9. ABTOHOMHbIE cncTeMbl. Pa3oBbIn NOPTPeT. Tunbl hasoBbIX TPAEKTOPUNA.

10. Ocobbie TOYKM NUHENHON cucTeMbl. COBCTBEHHbIE 3HAYEHUS BELLECTBEHHbIE.

11. Ocobble To4kM NUHeNnHon cuctembl. COBCTBEHHbIE 3HAYEHNS KOMMIIEKCHbIE.

12. PasnuyHble onpegeneHnsa yctondnsocTu ans pewenunn OQY v cuctem OY.

13. YCTONYMBOCTb peLleHUn JIMHENHBIX CUCTEM.

14. YCTOMYMBOCTb NMMHENHBIX CUCTEM C NMOCTOSAHHBIMW KO3dhumumeHTamn. CnekTparnbHbli KpuTepui
YCTONYMBOCTWN.

15. ®yHkumsa NanyHosa. OnpeaeneHne yCTOMYMBOCTM C NOMOLLIbIO DYHKUMK J1snyHOBa Anst aBTOHOM-
HbIX 1 HeaBTOHOMHBbIX cuctem Of1Y.

16. OnpegeneHne yCTOMYMBOCTY CTaUMOHAPHbIX peLleHnin aBTOHOMHbIX cuctembl O[1Y no nepsomy
NPUBAXKEHNIO.

17. lNoHsTME N NpuMepbl 3a4a4 BapuaLMOHHOIO UCHUCTIEHNS.

18. MNMoHaTre dyHKunoHana, Bapuaumm dyHkumMoHana. BoiBog ypaBHeHus dunepa-JlarpaHxa.

19. PelueHune 3agaym o KpaTyanLlemM paccTosiHUK, 3agadn o bpaxmcToxpaHe.

20. MNepsble nHTerpansl cuctembl OL1Y.

21. DyHKUMOHanNbHast HE3aBUCMMOCTb NEPBLIX MHTErparos.

22. YpaBHeHMWS B YaCTHbIX MPON3BOAHbLIX NepBoro nopsaka. JInHenHble ypaBHeHUS. OCHOBHbIE MOHS-
TMS.

23. [1BymepHbI€ NMHENHbIE YPaBHEHWSI B YACTHbIX MPON3BOAHbLIX MEPBOro nopsaka (MpoCTeNLUMiA cny-
Yyan, 3ameHa NepemMeHHbIX).

24. [IBymMmepHble NHENHbIE YpaBHEHUS B YaCTHbIX MPOU3BOAHBLIX NEPBOro nopsaka ¢ nepemMeHHbIMu
KoahpuumeHTamm. XapakrepucTuku.

25. l'eomMeTpn4eCKnin CMbICIT YpaBHEHUS B YaCTHbIX NPOn3BOAHbIX. PeluerHne 3agaydn Kowww.

35. KBasunuHenHble ypaBHEHNSI B YaCTHbIX MPON3BOAHbIX. JINHENHbIE HEOQHOPOAHbIE YpaBHEHNA B
YaCTHbIX MPOU3BOAHbIX.

O NO O WN -

KomnnekT 3agay K aK3amMeHy

1. Teno oxnagunock 3a 10 muHyT oT 100° oo 60°. TemnepaTypa OKpyXatoLwero Bo3gyxa noaaepxu-
BaeTcs paBHon 20°. Korga Teno octbiHeT 4o 25°7 (Cuntathb, YTO CKOPOCTb OCTbIBAHUSA NPOMNOpLMOHanbHa
pa3HOCTM TemnepaTtyp Tena n oKpy>KatoLLen cpeabl).

2. OnpegenuTb NyTb, NPONOEHHbIN TENOM 3a BpeMs t €Cnn ero CKopocCTb MpPONopuUMOHarbHa Npown-
OeHHoMy nyTu, n ecnn Teno npoxoaut 100 m 3a 10 ¢, a 200 m —3a 15 c.

3. Hantu kpuBble, y KOTOpbIX Nfowanb TpeyrofbHWka, 06pa3oBaHHOrO KacaTefnlbHOW, OpaANHAaTON
TOYKM KacaHusl U OCblo abcLMCC, BENMYMHA MOCTOSIHHAsA, paBHas a2,
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4. CKOpOCTb pacnaga pagua nponopunoHaribHa HarmM4YHOMY ero Kornm4ecTBy. B TeueHne roga na kax-
Ooro rpaMmma paaun4a pacnagaetcs 0,44 wr. l—lepe3 CKOJIbKO NneT pacnageTcd nosfioBnMHa MMeroLerocd Ko-
Jin4yecTBa pa/:u/m?

5. B 6ake Haxoautcsa 100 n pacteBopa, coaepxaulero 10 kr conu. B 6ak BnMBaeTcst BOAa CO CKOPOCThIO
5 n/MuH, 1 cMecCb BbITEKAET C TaKOM e CKOpoCTbto. CKOMbKo conm octaHeTcs B Gake yepes yac? (Kon-
LeHTpaumsi NpUHMMaeTCsi paBHOMEPHON).

6. Hantu nuHuto, y KoTopon nnowagb Tpaneuun, o6pasoBaHHON OCAMU KOOPAMHAT, OpAMHATON Npo-
N3BOJIbHOW €€ TOYKMN N KacaTernbHOM B 3TON TOYke, paBHaA MNONOBUHE KBaapaTa adbcumncesl.

7. MNMonb3ysAcb NPAMOYrOfibHOM CUCTEMOW KoopauHaT, HauTKU hopMy 3epkana, oTpaxaroLwero naparn-
nesibHO AaHHOMY HanpaBEHWIO BCE fy4dn, BbIXOASLLME U3 OOHOM TOYKM.

8. 3a 30 gHen pacnanocb 50% nepBOHa4YanNbHOrO KONMMYecTBa PadMOaKTUBHOIO BellecTBa. 3a
CKOIbKO BpeMeHu ocTaHeTcst 1% OT ero nepBoHa4YaribHOrO KONMYecTBa, eCrii U3BECTHO, YTO CKOPOCTb
pacnaga nponopuMoHarnbHa Macce paaMoakTMBHOMO BellecTBa?

9. Hantun kpumByto Ha nnockoctn XOy, y KOTOPOW OTPE30K KacaTeNbHON K KPUBOW, 3aKMOYEHHBIN Mexay
OCSIMM KOOPAMHAT, OENUTCSA B TOYKE KacaHWs Nononam.

10. Mynsa BxogauTt B gocky TonwmHon 10 cm co ckopocTbio 200 m/c, a BblneTaeT U3 JOCKM CO CKOPOCTbIO
80 m/c. Cuuntas, 4YTto cuna ConpoTMUBIEHNSA OBWXEHMIO NYNKN B AOCKE NPONOpLUNOHanbHa KBagpaTty CKOpo-
CTW, HANTWN BpEMS OBWXEHUS Nynn Yepes JOCKY.

11. ®yT60nbHBIN MAY BecoMm 0,4 kr BpolueH BBepx co ckopocTbio 20 m/c. ConpoTuBneHne Bo3agyxa
nponopumMoHanbHO KBagpaTty ckopocth n pasHo 0,48 T npu ckopocTu 1 M/c. Beluncnntb Bpemsi nogbema
MsYa 1 HanbonbLUYO BbICOTY NOABEMA.

12. Haintn kpuBble, ons KOTOpbIX TPeyronbHUK, obpasoBaHHbIi ocblo Oy, KacaTenbHON K KPUBOW U
paanycoM-BEKTOPOM TOYKM KacaHusl, SBNsieTCA paBHOOeAPEHHbIM.

13. INlogka 3ameansieT cBoe ABWXEHWe nog AeNCTBMEM COMPOTUBEHMS BOAbl NPOMNOPLIMOHANbHOIo
ckopocTu noakn. HayanbHas ckopocTtb nogku 1,5 m/c; uepes 4 ¢ eé ckopocTb 1 M/c. Korga ckopocTb nogku
yMeHblwmnTcsa oo 1 cm/c? Kakon nyTb npongeT nogka 40 OCTaHOBKU?

14. HanTtu kpmBble, AN KOTOPbIX TOYKa NnepeceyeHns nobon KacaTenbHOM ¢ ocbio abcumce MMmeeT
abcuuccy, paBHyto 2/3 abcumnccebl TOYKM KacaHuS.

15. HekoTopoe BellecTBO npeobpasyeTcs B Apyroe BELeCcTBO CO CKOPOCTbIO, MPONOPLMOHaNbHOM
KonunyecTtBy HenpeobpasoBaHHOro BellecTtBa. CKONbko BellecTBa 6bio B Hayane npouecca, U yepes
CKOJTbKO BpEMEeHM ocTaHeTcs nub 1% nepBoHaYanbHOro KONMyecTBa BeLWEeCTBa, eCnv U3BECTHO, YTO Mo
NCTEYEeHUN O4HOro Yaca 3Toro Bewlectsa 6b110 31,4 1, a N0 CTeYeHNn Tpex Yacos — 9,7 T.

16. MoTopHasa noaka ABMXETCS B CNOKOMHON BoAe co ckopocTbio 10 km/4. Ha nonHom xoay ee moTop
ObIn BbIKMOYEH U Yepe3 20 ¢ CKOPOCTb NOAKM cTarna paBHoON 6 kM/4. CumTas, YTo cura ConpoTUBIIEHUS
BOAbI MPONopLnoHaribHa CKOPOCTUN NOAKN, HANTWU NyTb, NMPOMAEHHbIN NOAKON Yepes 2 MUHYThI Nocrie ocTa-
HOBKM MOTOpa 1 CKOPOCTb JTIOAKW B 9TOT MOMEHT.
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17. Haiitu KpuBble, y KOTOPbIX ANIMHA OTpe3ka, 0TcekaeMoro kacaTenbHomn Ha ocu Oy, paBHa kBagpaTy
abcuunccbl TOYKM KacaHuA.

18. Hantn kpuBble, y KOTOPbIX TOYKa nepeceyeHns nobon kacatenbHon ¢ ocbio Ox nmeeT abecumcey
BABOE MEHbLUY abCLUMCChbl TOYKM KacaHus.

19. Cuna TpeHus, 3ameansiowias ABMKEeHNe aNcKa, BpaLLatoLWerocs B XXnaKkocTu, NponopLmMoHanbHa
€ro yrnoBon ckopocTu. [Inck Havan BpawlaTbCs C YriioBon CKOpocTbio 3 06/c, a Yepes MUHYTY ero yrrnosasi
ckopocTb cTana 2 o6/c. KakoBa OyaeT ero yrnoBasi CKOPOCTb Yepe3 TPU MUHYTbI MOCNe Havana Bpalle-
HUA?

20. MaTtepuanbHas Touka maccon 1 r ABumxeTcs NPAMONUHENHO Noa AENCTBUEM CUMbI, MPAMO NPO-
NnopLMOoHanbHON BpEMEHN, OTCUUTbIBAEMOMY OT MoMeHTa t = 0, n 06paTHO NPONOPLUNOHASTbLHOM CKOPOCTH
[BUXEHNSA ToYKkn. B MomeHT t = 10 ¢ ckopocTh TOuKM paBHanack 0,5 m/c, a cuna 4-10° H. Kakosa 6ynet
CKOPOCTb TOYKM Yepe3 MUHYTY Nnocre Havana ABMXeHNa?

21. HanTu KpuByto, A4S KOTOPOW Paanyc-BEKTOP KaXKAOM TOYKN paBeH AfNHE OTpe3ka KacaTeNbHOM K
KpMBOW B 3TOWN TOUKE, 3aKNOYEHHOrO MeXay TOYKON KacaHus n ocbio OX.

22. HekoTopoe KONMYECTBO HEPACTBOPMMOrO BeLLecTBa, codepxallee B cBoux nopax 10 kr conu,
nogeepraeTcsa Bosgencranto 90 n BoAbl. Yepes 1 yac nonosunHa conu pacteopuniack. CKONbKo conm pac-
TBOPMIOCH Bbl B TEYEHME 3TOrO BPEMEHMU, ecin Bbl

KOnmn4ecTBo BoAbl ObINo yaBOEHO? MN3BECTHO, YTO CKOPOCTb PacTBOPEHUS NPOMopLMOHanbHa Komu-
4YeCTBY HEpPACTBOPEHHOM CONM 1 Pa3HOCTM MeXAY KOHLEeHTpaumen pacteBopa B AaHHbI MOMEHT M KOHLEH-
Tpaumen HacblweHHoro pacteopa (1 kr Ha 3 n).

23. HekoTopoe KonNn4ecTBO BELLECTBA, cogeprkallee 3 Kr Braru, nomeLleHo B komHaTy o6bemom 100
M3, BO3OyX B KOTOPOW MMeeT BNaXxHOCTb 25%. HachbIWeHHbIn BO34yX Takoum Xe TemnepaTypbl COAEPXUT
0,12 kr Bnarun Ha 1 m°.

Ecnn B TeyeHne nepBbIX CYTOK BELLECTBO NOTEPSO MOSIOBMHY Bfark, TO CKOSIbKO B HEM OCTaHeTCS
Bnaru no UCTevYeHmmn BTOpPbIX CyTOK? CumTaeTcs, YTO CKOPOCTb UCMapeHus Brnarn nponopuuoHanbHa ee
KONIMYECTBY B BELLECTBE M PA3HOCTU MEXAY BNaXXHOCTbIO OKPYXXaloLLEro Bo3gyxa M Bra)HOCTbH HacCbl-
LLIEHHOro BO34yxa.

24. Hantu KpuByto, NpoxogsLyto yepes Touky (1;1), y KOTOpor Touka nepeceyeHus nobon ee kaca-
TENbHOW C OCbI0 OPAMHAT MMEET OpAMHATY B [iBa pa3a MEHbLUYI0 OPANHATBLI TOYKU KAacaHus.

25. Cuna TpeHus, 3ameansouias BpalleHne aucka B XXMAKOCTU, MPonopLMoHarbHa ero yriioBow CKo-
pocTu. [IMCK Hayan BpallaTbCs C YrioBOM CKOPOCTbO 5 06/c, a Yepe3 MUHYTY ero yrrnoBasi CKOpoCTb cTana
paBHa 3 06/c. Yepes ckonbko BpeMeHM nocrne Havyana BpalleHust guck 6yaeT UMeTb YrioBYyk CKOpPOCTb 1
06/c?

,D,J'IFI oueHnBaHNA pe3ynbTaToB o6yquV|s:| Ha 3K3aMeHe UCnosrb3yeTcA 4-6annbHasg Wwana: «OTINYHOY,
«XOpoLlo», «kyaoBNneTBOpPUTENbHO», «HEY4OBNETBOPUTEITBHO».

YpoBeHb

Kpntepnn oueHMBaHNSA KOMNETEHLNN cchopmmpo- LLikana oueHokK

BaHHOCTW KOM-
neTeHuumn

[aH nonHbIN, pa3BEPHYTHIN OTBET HAa MOCTAaBIIEHHLIN BOMPOC (BO-
npockl), oby4yaowmncsa cBo6ogHO ONepUpyeT OCHOBHBIMU MOHATU- | [OBbILLEHHbIN

. OTnn4yHo
AMU  OUCLUMNINUHBLI, OPUEHTMPYEeTCs B NpeaMeTHOW obnacTtu. YpOBEHb
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M3noxeHne mMaTtepuana He coaepXxnTt owmnboK, OTnMyaeTcst nocne-
ﬂOBaTeﬂbHOCTbD,rpaMOTHOCwa,ﬂOFquCKOﬁCTpOﬁHOCTbm.

[aH pa3BépHyTbI OTBET Ha NOCTaBMEHHbIN BONpoc (Bonpochkl), 0by-
yawLwmmnca csobogHO onepupyeT OCHOBHBIMU MOHATUAMU OUCLM-
NfVHbI, OPUEHTMPYETCS B npegMeTHon obnactn. MaTtepuan usno-
XKEH B LENOM nocrnefoBaTtenbHO M rpaMOTHO, OTCYTCTBYHOT rpybbie
OWKnBKM, OQHAKO MMEKTCs OTAernbHble HETOYHOCTU B onpepene-
HUSIX, BbIYUCNEHUAX, A0Ka3aTenbCTBaX, W3MNOXEHWUSIX MOMOXEHWUN
TEOpUM.

BaszoBsbIn ypo-
BEHb

XopoLuo

OTBeT Ha nocTaBreHHbIN BONPOC (BOMPOCHI) COAEPXKUT U3NOXKEHUE
TOoNbKo 6Ga30BOro TEOPETUYECKOro MaTepuana, MMelTcs ownbku B
onpeaeneHnsx, BblYMCNEHUAX, AoKasaTenbcTBax, popmynmpoBkax
nonoxeHun Teopuun. HapylueHa nornyeckas nocrnefoBaTensHOCTb B
N3NoXeHnn matepunana.

MoporoBkIn
YpOBEHb

y,D,OBJ'IeTBOpI/ITeJ'IbHO

OTBeT Ha NoCTaBMEeHHbIN BOMpoC (BONPOCH!) OTCYTCTBYET, NMOO co-
OepXuT rpybble OlWMOKM B onpeneneHnsix, BblUMCIEHNsX, Aokasa-
TenbcTBax, POPMynMpoBKax NnonoxeHni Teopmum. ObyyaroLmncs He
BNageeT OCHOBHbIMU MOHATUAMU AUCUMMNUHLL. OTCYTCTBYET Nnoru-
Yyeckas NocneaoBaTenbHOCTb B U3N0XEHUN MaTepuana.

HeynoeneTBopuTEnbHO

[na oueHnBaHUA pesynbTaTtoB 0OydYeHMs Ha 3a4€Te C OLEHKOM ucronb3dyeTca 4-6annbHas wana:

«OTJIMYHOY, «XOPOLLOY», «yAOBNETBOPUTENIBHO», «HEYAOBNETBOPUTENBHOY.

KpuTtepun oueHnBaHnst KOMNeTEHLMN

YpoBeHb cdop-
MWPOBaAHHOCTM
KOMMEeTEeHLNI

LLlkana oueHok

[aH nonHbIn, pa3BEPHYTLIN OTBET Ha NOCTaBMNEHHbI BONPOC (BO-
npocsol), obyyaoLmmncs cBobogHO oneprupyeT OCHOBHbLIMU NMOHATU-
MU OUCLMNIMHBI, OPUEHTUPYETCA B NpeameTHon obnactu. Mano-
XeHne matepuarna He cCogepXuT oWnBOoK, OTNMYaeTca nocrnegosa-
TENbHOCTbI), FPAMOTHOCTbI0, NTOTMYECKON CTPONHOCTHHO.

lNoBbILLUEHHbIN
YpPOBEHb

OTnnyHo

[laH pa3BEpHYTLIN OTBET Ha MOCTABMEHHbIN BONPOC (BOMPOCHI),
obyyatowmmnca ceobogHO onepupyeT OCHOBHBIMW MOHATUSAMUW ONC-
LMNINHBI, OPUEHTMPYETCH B NpeamMeTHon obnactu. Martepuan ms-
NOXeEH B LLeNIOM NnocnenoBaTernibHO M rpamMOTHO, OTCYTCTBYIOT Mpy-
6ble owmbkN, 0aHaKO UMEKTCH OTAENbHbIE HETOYHOCTU B Onpeae-
NEHNAX, BbIYMCINEHUSX, A0KA3aTENbCTBAX, U3MNOXEHUSX MOSoXe-
HUIN TEOPUMN.

Bba3soBbin ypo-
BEHb

Xopouo

OTBeT Ha NocTaBeHHbIN BONPOC (BOMPOCHI) COOAEPXKUT UITTOXKEHNE
TONbKO 6a30BOro TEOPETUYECKOrO MaTtepmana, MMerTCst oLUMOKu B
onpeneneHnsix, BblUUCIEHUSX, AoKa3aTenbcTBax, opMynmMpoB-
Kax nonoXxeHun Teopun. HapyleHa normyeckas nocrieqoBaTerib-
HOCTb B M3NOXEHUM MaTepuana.

MoporoBbin ypo-
BEHb

YoBneTBOpuUTENBHO

OTBeT Ha NoCTaBMEHHbBIN BONpocC (BONPOCHI) OTCYTCTBYET, Nnbo co-
AepXuUT rpybble ownbkn B onpeaeneHusx, BblMMCNeHUsaX, AoKasa-
TenbcTBax, opmynmpoBKax nonoxeHun teopumn. Obyyarowmmncs
He BnageeT OCHOBHbIMU MOHATUAMMW AMCUMMNUHBL. OTCyTCTBYET
fiormyeckas nocrnefoBaTenbHOCTb B U3NOXEHNWM MaTepuana.

HeypoBneTBopuTensHo
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anBeAéHHble HUXe 3aA4aHuA peKkoMeHayeTcsa ucnonb3oBaTb Npu npoBegeHMN ANarHOCTU4eCKux
pa60T LN OLUEHKM OCTaTOUYHbIX 3HAHUM MO AUCLUUNIIMHE

3aJaHug ¢ BLIOOPOM OTBETa

Ne 3apaHue BapuaHTbl oTBETA BepHLIiA
oTBET
1 | YkaxuTe obluee pelleHne ypaBHeHUs a)y=Ce *+(C,e?** 6
y'"+ 4y =0. 0) y = C;cos2x + C,sin2x
B) y = Cl + C2€_4x
ry=_C,cosx+ C,sinx
2 | OnpegenuTe TMN anddepeHumanbHOro ypaBHeHNs | a) nuHenHoe anddepeHumansHoe ypas- B
(x2 + 1)y’ =siny. HeHWe nepBoro nopsiaka
6) HennHenHoe auddepeHLnansHoe
ypaBHeHUe BTOPOro nopsiaka
B) audpdepeHumansHoe ypaBHeHue ¢
pasgensioLwmMmMmncsa nepemMmeHHbIMU
r) ogHopoaHoe anddepeHumnansHoe
ypaBHeHue
3 | OnpepenuTte nopsgok anddepeHynansHoro ypae- | a) 3 6
Henusa (y")3 + y? = x5, 6) 2
B) 6
rns
4 | OnpegenuTe TUN 0COBOM TOYKN (TOYKM NOKOS) CU- a) ueHTp r
cTeMbl AnddepeHumnanbHbIX YpaBHEHN ©) HeycTOMYMBLIN Y3€en
{ x'=x-2y, B) YCTONYMBbLIN y3en
y' = —8x+y. r) ceano
5 | Ykaxute 3ameHy nepeMeHHON, C MOMOLLbIO KOTO- a)z= Y B
poVi ypaBHeHne BepHynmm 6)z = ¥
y_ Y Ty
y' —==xy? 1
x B)z ==
MOXHO MPUBECTU K TIMHENHOMY YPaBHEHWIO. y
I') zZ=—
y
3agaHuvs ¢ KpaTkuM OTBETOM
Ne 3apaHue BepHbin
oTBeT
1 | Nyctb y(x) — pelueHne ypaBHeHus y' = ﬁ yaoenetsopsitolee ycrnosuio y(0) = 4. YkaxuTe, 6
yem paBHo y(1).
2 | YkaxuTe 3Ha4YeHne BELLeCTBEHHOro napamMmeTpa k, Npy KOTOpoM ypaBHeHue y'' + ky = 0 6yaet 4
nmeTb pelweHne y = C,; cos 2x + C, sin 2x.

3agaHus ¢ pa3BepHYThIM OTBETOM

3apaHue 1. Pewntb guddepeHumnansHoe ypaBHeEHNE
yu _ yl _ 6y — 10e3x

MeTOLOM HeonpeaenéHHbIX KOadPULMEHTOB.

17



PeweHne.
Hangém pelueHne ogHOPOOHOIo YpaBHEHUS, COOTBETCTBYIOLLEro 3afaHHOMY:
y"—y'—6y=0.

CoctaBum XapakTtepunctmn4eckoe ypaBHeHUE:
A2—-21-6=0.

KopHuM xapaKkTepucTmyeckoro ypaBHeHnst A; = —2, 1, = 3 BELLECTBEHHbI U Pa3NNYHbl, MO3TOMY
obLLee pelleHne 0aHOPOAHOIO ypaBHEHUSt UMeeT BUA
Yoo = C1re7 %% + C,e3*.
Hanpgém Tenepb B 4aCTHOrO peLleHns HeoAHOPOAHOro ypaBHeHus. ConocTtanss oowmmn sua
kBasunonuHoma e** (A4, (x) cos fx + A,(x) sin fx) ¢ Npasoi YacTbio 10e3* 3agaHHOro ypasHe-
HWs, nony4daem, 4To A,(x) = 10, A,(x) =0, @ = 3, B = 0. Tak Kak uicno a + if = 3 coBnagaet
C HEKpaTHbIM KOPHEM A, = 3 XapaKTepPUCTUYECKOro YpaBHEHUS, @ MakCcMMarnbHasi cTeneHb no-
nuHomoB A, (x) n A,(x) paBHa Hyn, TO YacTHoe pelleHne Byaem nckaTb B BUae
Yoy = Axe3*,
MoacTaBuUB 3TO BblpaXkeHWe B 3agaHHOE ypaBHEHME, MoNyyYnm
(Axe3¥)" — (Axe3¥) — 6Axe3* = 10e3%,
64e3* +9Axe3* — (4de3* + 34Axe3*) — 6Axe3* = 10e3%,
54e3* = 10e3%,
oTkyga A = 2.
Taknm obpasowm,
Yoy = 2x€3%,
CknagbiBas obLiee pelueHme ogHOPO4HOIO YpaBHEHNS N YacTHOE pelleHne HEOAHOPOAHOrO,
nony4nm obuee pelleHme paccMaTpuBaemMoro ypaBHeHUs:
y = Cie % + C,e3* + 2xe3*,

OTBeT: y = Cie™%* + C,e3* + 2xe3*.

Kputepumn oueHnBaHus bannol
NmeeTcs BepHas nocnegoBaTeribHOCTb BCEX 3TanoB pelueHns, 060CHOBaHHO 3
NnosfyyeH BepHbIA OTBET.
Mony4yeH HeBEPHbIN OTBET M3-3a BbIYUCIMTENBHON OLUMOKKN, MPK 3TOM MMeETCs 5
BepHas NocnegoBaTesibHOCTb BCEX 3TaMNOB PeLUeHUs.
Mony4yeH BepHbIN OTBET, OAHAKO MMEKTCH NPOMYCKM OAHOIo U ABYX 3Tanos
pewenna NJTN PelweHne He 3aBepLUEHO, OQHAKO BEPHO BLIMOJIHEH XOTS Obl O4MH 1
13 3TanoB peLLeHus.
PelueHne He COOTBETCTBYET HU OOHOMY U3 KPUTEPUEB, NEPEUYNCIIEHHBIX BbILLE. 0
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