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Pa6ouas nporpamma Juciumiutel "uddepeHimanbHbIC ypaBHeHHA" 110 HANpPaBJICHHIO MOJArOTOBKH (crienHaaIbHOCTH)
"TIpHKTaHas MaTeMaTHKa M HHQOpPMaTHKA" HANPABICHHOCTH (npodumio) HHpopmalMOHHO- YTIPABICHYECKHE ctp. 2
texnosnoruu GPIBOY BO «Henl'¥V»

PaGouasi mporpaMmMa AMCHUILIHHBI (MOAYJ/If) NPUHATA:

V4eHpIM cOBEeTOM (aKyibTeTa (HHCTUTYTa, huinana): MareMaTuueckuil (paKyJIbTeT

[TpoTOKOJI 3acelaHus Nofs A »  Ob 20.77/ .

[Ipeacenarenb Y4eHOro COBeTa

MaTEMAaTHYECKOTo (aKynbTeTa J E.A. CoponoBa
CekpeTapb Y YEHOTO COBETa :

MaTeMaTH4ecKoro (akyabTeTa % C.A. Hukutnna

PaGouasi mporpaMmma JHCHHILIHHBI (MO1yJIsi) 0/100peHa H PEKOMEH10BaHa kadenpoi

Teopuu yripaBlIeHHs] U ONTHUMH3AIUN

[Tpotokon 3acenanus Ne 20 ot 17.06.2021

3aBeayromuil kadeapon VYxobotos B.M.
ABTOp (COCTaBHMTEIb) %@ k.d.-M.H., noueHt, Aneesa C.P.

CrpykTypa paboueii mporpaMmbl COOTBETCTBYET NPUKA3y peKTopa
®I'BOY BO «Ueal'¥V» ot «05» 1exadps 2018 r. Ne 678-1
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Pabouas nporpamma qucturuinHe "uddepeHnuansabie ypaBHEHUS " 110 HAPABICHUIO IOATOTOBKH (CIEHAIEHOCTH)
"[Ipuknannas MmareMaTuka 1 uHGopMaTrka" HarpasiaeHHOCTH (Ipoduto) MHpopMaMoHHO- yIIpaBIeHYeCKUe cTp. 3
texHonoruu ®I'bOY BO «Henl'V»

Conep:xkanue

1. Ilenu 0CBOEHUS TUCHUTIITUHBI

2. Mecto nucuuruinasl B cTpyktype OITOIT

3. Komnerenuuu obyuaroiierocsi, popMUpyeMbie B pe3yabTaTe OCBOCHHUS TUCHUTLITUHBI
(Momynst)

4. O0beM TUCITUTIINHBI (MOTYJIs)

5. CtpykTypa 1 coaepx)aHue AUCIUILUIHHBI (MOYJIS)

6. @OH/1 OLIEHOYHBIX CPEJCTB

6.1. IlepeueHpb BUIOB OLIEHOYHBIX CPEACTB

6.2. TurnoBble KOHTPOJIBHBIE 33JIaHKS U UHBIE MAaTEPUAJIbI ISl TEKYILIEH aTTecTaluu
6.3. TunoBble KOHTPOJILHBIE BOMPOCHI U 3aaHUS 1JIs1 IPOMEXKYTOUYHOM aTTECTaIlluU

6.4. Kputepuu orieHUBaHUs

7. YueOHO-MeTou4YeCcKoe U HUH(POPMAITMOHHOE 00eCTICUeHUE AUCITUTIIIMHBI (MOTYJIs)
7.1. PekomeHnayemas aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu "MuTepHer"
7.3. Ilepeuenb UH(POPMAITMOHHBIX TEXHOJIOTUMA

8. MaTepuanbHO-TEXHUUYECKOE 00ecTieueHrne TUCIUIUTUHBI (MOTYIIs)

9. Meroandeckue ykazaHusi 711 OOy9arOnIuXcsl 0 OCBOCHUIO AUCITUTUTHHBI (MOTYIISI)
10. CienmasibHbBIE YCIIOBUSI OCBOCHUS JUCITUTUIMHBI O0YYAOITUMUCS ¢ MHBATUAHOCTHIO U
OTPaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBBS

© OI'bOY BO «Henl'V»



Pabouas nporpamma qucturuinHe "uddepeHnuansabie ypaBHEHUS " 110 HAPABICHUIO IOATOTOBKH (CIEHAIEHOCTH)
"[Ipuknannas MmareMaTuka 1 uHGopMaTrka" HarpasiaeHHOCTH (Ipoduto) MHpopMaMoHHO- yIIpaBIeHYeCKUe cTp. 4
texHonoruu ®I'bOY BO «Henl'V»

1. HEJIX OCBOEHUA JUCHUTIINHBI

Lens ocBoeHus yueOHON AuCUUILIMHEL «[{nddepeHnmansapie ypaBHEHUS COCTOUT B IPHOOPETEHUH CTYJEHTaMH TEOPETHIECKUX
3HAaHUH U PAKTUYECKUX YMEHUH U HABBIKOB 10 TEOPUU OOBIKHOBEHHBIX A pepeHnanbHbIX YpaBHEHHUH, NCIIOIB30BAHUHT UX JUIS
peleHus NpuKIaIHbIX 3a1ad.

OcHoBHO 3agauei siBsieTcs: GOPMHUPOBAHUE Y CTYJCHTOB HaBBIKOB PEIICHHS Pa3IMUHBIX BUIOB TU(depeHnnanbHbIX ypaBHEHUH 1
CHUCTEM, a TaK)Ke YMEHHUS COCTABJICHUS MOJIEJICH, aHAJIOTUI ISHCTBUTEIILHOTO MUpa B BHJIE UG GepeHINaNIbHBIX YPaBHEHUH U 3aTEM
YMEHHUE IPUMEHUTDH U3yYEHHbIE TEOPUHU K BBIICHEHUIO BOIIPOCOB CYILIECTBOBAHMS PEIICHUH U MX HaXO0XKJICHHUS.

KonkpeTHble 3a1aun U3y4eHUs! CBOAATCS K CIEIYIOLIEMY:

1. VI3yueHne oCHOBHBIX METOJIOB HHTEIPUPOBAHNUS PA3IMYHBIX JU()(epeHINAIBHBIX YPABHEHNH MIEPBOTO MOPSIIKA.

2 .M3yueHne METOMIOB pEIICHUS JINHEWHBIX YPABHEHUH M CHCTEM C TIOCTOSIHHBIMH KO3 uUIeHTaMHu.

3. 3y4eHue crioco0OB peleHus JIMHEHHBIX YPaBHEHHUH C IEPEMEHHBIMU KO GHUIIMEHTAMHU U 3JIEMEHTOB Ka4eCTBEHHOM Teopuu
TaKUX ypaBHEHHMN.

4. N3yuenne GpyHaaMEHTATBHBIX TEOPEM CYIIECTBOBAHHS M €AMHCTBEHHOCTH JUTS pa3nuyHbIX 3axad Komm.

5. VI3y4yeHue OCHOBHBIX METOJIOB PELICHHUS YPABHCHUH, HEPA3PEIICHHBIX OTHOCUTENILHO MPOU3BOIHOM, BBIICTICHHE OCOOBIX PEIICHHH.

6. I/IBY‘{CHI/Ie OCHOBHBIX THIIOB ypaBHeHPIfI, JAOMMIYCKAIMKNX MOHMKCHHUE TOPsIIKaA.

7 .HBy‘{CHI/Ie croco0oB HaX0XICHUA HpOI/I3BOZ[HOI71 peUICHUS 110 MapaMeTpPy U 10 HaYaJIbHbIM YCJIOBUAM, YSICHCHUC yCJ'IOBI/Iﬁ ux
CyHICCTBOBAHMA.

8. 3y4enus nousTuii pa3oBoro nmpocrpancTa U $a3oBbixX Tpackropuil. [[puMeHeHHe U TOCTPOCHUE STHX MOHATHH I KOHKPETHBIX
CHUCTEM.

9. I/I3y‘{eHI/Ie OCHOBHBIX 3JIECMCHTOB TCOPUU yCTOfI‘IPIBOCTI/I.

10. I/I3y‘{€HI/I€ croco0oB peneHus HEJIMHEHWHBIX CUCTEM U ypaBHeHI/Iﬁ B 4YaCTHBIX MMPOMU3BOAHBIX IIEPBOI'0 IMOPSAAKA.

Pe3ynbraTel 00yueHHs IO JUCIMIUIMHE HANIPABICHBI Ha JOCTIKEHNE HHIMKATOPOB, COOTBETCTBYIOMMX KoMieTeHnnu OITK-3:

OIIK-3.1. imeet mpencraBieHue 00 U3BECTHBIX MaTEMAaTHUECKUX MOJAEIAX, IPUMEHIEMbIX JUIsl pelleHns 3a/1a4 B 001acTH
npodeccnoHanbHOM AESTENEHOCTH;

OIIK-3.2. ﬂeMOHCTpI/IpyeT YMEHUA IPUMCHATH U MOZ[I/I(l)I/II_II/IpoBaTL MATEMaTHYICCKUEC MOACIIN JUISL PCIICHUS MPUKIIAIHBIX 3a/a9;

OI1K-3.3. VimMeeT mpakTU4eCKUil OMBIT IPUMEHEHHUS M BHITIOJHEHUS MOAU(DUKAIIMI MATEMATHYECKUX MOJICICH JIJIsl peLICHUS
MIPUKJIAIHBIX 3a]a4.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huka (pazngen) OIIOIT: b1.0.07

2.1 TpeOoBaHus K MpeIBAPUTEIbHOI MOJATOTOBKE 00y4aloNIerocs:

MartemMaTuyecKuil aHaIu3

Anrebpa

2.2 JIncuMnJIuHbI U MPAKTUKH, JJIs1 KOTOPbIX 0CBOeHHE JAHHOI JMCHUILTHHBI (MOYJIs1) He00X0IMMO KaK MpeallecTByIOLIee:

Hay‘IHO-I/ICCJ'Ie)IOBaTeJIBCKaﬂ pa60Ta

TeOpeTI/I‘IeCKaﬂ MCXaHHKa

ypaBHeHI/ISI MaTeMaTUYECKOU (1)I/I3I/IKI/I

BapI/IaHI/IOHHOC HCYHNCIICHUC U ONITUMAJIbHOC YIIPpABJICHUC

dusnka

Jluneiinbie 3amaun ynpasieHus u quddepeHiuanbapie Urpsl (HAyYHBIH CEMUHAP)

3. KOMIETEHIMY OBYYAIOIIEIOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS1 1Y CLIAIIJIMHbBI
(MOJLYJIsT)

OIIK-3: Cnoco0eH npuMeHSITh 1 MOAM(UIUPOBATH MaTeMAaTHYeCKHe MO/ JJIsl pellleHus 3a1a4 B 00J1aCTH
npogeccHOHATbHOI AesITeJIbHOCTH

3HaTh:

© OI'bOY BO «Henl'V»




Pabouast mporpamma quctuiues! "uddepennuansabie ypaBHeHUS " 110 HAPABICHUIO HOATOTOBKH (CHEHaTbHOCTH)
"IMpuknagHas MaremMaTHka 1 nHGopMaruka" HanpasieHHOCTH (poduitio) MHbopMannoHHO- ynpaBieHueCKHe cTp. 5
texHonoruu ®I'BOY BO «Henl'V»

Jst moctrxennst OINK-3.1.:

3HATh IPEIMET U3YUCHUS TeopuH AU PepeHIIMATBHBIX YPaBHCHUIT;

Jst moctrxennst OINK-3.2.:

3HATh U3BECTHBIC MATEMATHICCKUE MOJICITH, TIPIMEHSIEMbIC JJIsl PELICHHs 3a1a4d B 001acTh Teopud U epeHIHaIbHbIX ypaBHEHUIT;
Jst moctrmxennst OINK-3.3.:

3HATh M3BECTHBIE MATEMATHYECKHIE MOIEITH, TIPHMEHSIEMbIE JIs PENIEHHs 3a1a4 B 00J1aCTH Teopuu AuddepeHIIMaTbHBIX YPaBHEHHUA.

YMeTb:

Jst moctrxennst OINK-3.1.:

YMETb peliaTh 3a/1a4u, OTHOCSIIUECS] K OCHOBHBIM THIaM TU((epeHINATbHBIX YPaBHCHHH;

Jst moctrxennst OINK-3.2.:

YMETb MPUMEHSITh MaTEMAaTUYECKHE MOJISITH ISl PELICHHS TPUKIIATHBIX 3a/1a4 C UCIOIb30BAHHEM TEOPHU OOBIKHOBEHHBIX
U epeHInaNbHBIX YPAaBHCHUH;

Jlst moctrxennst OINK-3.3.:

YMETh pelraTh 3a1a4n, OTHOCSIIHECS K OCHOBHBIM THIIAM AU GepeHIMaTbHBIX YPAaBHEHHIH.

Baagerb:

Jst moctrxennst OINK-3.1.:

BJIaJ€Th TEPMHUHOJIOTHEH, OCHOBHBIMU 0003HAYCHHUSIMU, TIPHHATHIMU B TeOpUH IH(PEpeHIHATbHBIX YPABHCHUH U €€ MPUIOKCHUSIX;
Jst moctrxennst OINK-3.2.:

BJIaJI€Th MPUEMaMH U METOJJAMH, IPUHATHIMU B TEOPUH T (PEepEHIIATBHBIX YPABHEHUH U ¢ MPUIOKCHUSIX;

Jst moctrmxennst OINK-3.3.:

BJIaJI€Th OMBITOM MPUMEHEHHSI MaTEMaTUIECKUX MOJICTICH JUTsl PEIICHUsI PUKIAJAHBIX 33/1a4 C UCTIOJIb30BAHUEM TEOPHHU
OOBIKHOBEHHBIX TU(HEPEHIINATBHBIX YPABHCHHUH.

B pe3yabTaTe 0OCBOCHMS JUCHUIJIMHBI 00y4YalOIIUiics A0/ KeH

3.1|3uaTh:

3.1.1|3nats npocreiimue THITH qupGepeHIHaNTbHEIX ypaBHEHHI, METO (B! TOHIKEHUS HOopsIKa AU GepeHITHAIBHEIX
ypaBHEHHI; 0OCHOBHBIE ()OPMYITBI OOIIETO W YaCTHOTO PEIICHHUS IMHEHHBIX CHCTEM U YPABHEHHH C TIOCTOSIHHBIMH
k03¢ bHULUEHTaMU, OLPE/IENIEHNS U CBOIICTBA MATPUYHON SKCIIOHEHTHI; YCIOBUS CYILIECTBOBAHUS U €IMHCTBEHHOCTU
perrenust 3anaun Komn a1 HopManbHbIX cucTeM auddepeHnnanbHbIX YPaBHEHIH U T ypaBHEHHUS N-TO MOPAAKa B
HOPMAJIbHOM BUJIE, XapaKTep 3aBUCUMOCTHU PELIEHUH OT HauaJIbHbIX YCIOBUM; IOHATHS 0COOOT0 PELICHUS;
KITacCU(PUKAIIIO TTOTO0KEHHI PAaBHOBECHS THHEHHBIX aBTOHOMHBIX CHCTEM BTOPOTO MOPSAAKA; OCHOBHBIC ONPEeTeHNs]
U NOJIOXKEHHSI TEOPUU YCTOHUUBOCTH.

3.2|YmerTh:

3.2.1|Ymetb pemraTs npocreiimue nuddepeHnnanbHbe ypaBHSHUS, IPUMEHATh METOIbI OHKEHUS TIOPSIKa; HCCIET0BaTh
3agaqy Komm. Haxomuts ocoOble pemenus ypaBHEeHHS IEPBOTO MOPsAKa, HE Pa3pelIeHHOTO0 OTHOCHTEIBHO
IPOU3BOJHOM; pelaTh JIMHEHHbIE YPaBHEHUS] U CUCTEMBI C IOCTOSHHBIMU KO3 GULUEHTaMU, IPUMEHATh MATPHUUYHYIO
9KCIIOHEHTY K PEIICHUI0 CUCTEM JIMHEHHBIX YPaBHEHUIH C HOCTOSHHBIMU KOG (QUIIMEHTaMU; CTPOUTD (a30BbIE
MOPTPETHI IMHEHHBIX aBTOHOMHBIX CHCTEM BTOPOTrO MOPsI/IKa, HAXOAUTH TPOU3BOIHYIO 110 ITapaMeTpy U HadaJlbHOMY
YCIOBHIO, HCCIIEN0BATh YCTONUUBOCTD PELICHUs CUCTEMBI UG PEePEHIUANbHBIX YPaBHEHUM.

3.3|Binanern:

3.3.1|IMeTb OBIT HCTIOIB30BAHMS JIOTHIECKOTO MBIIIJICHHSI, METOIOB JOKA3aTeIbCTB MaTEMAaTHIECKUX YTBEPKIACHHUH;
HMMETb HaBBIKU pEIeHHs U uccienoBaHus qudpepeHnanbHbIX YpaBHEHUH U CUCTEM B MaTeMaTHYECKUX U
(GM3UYIECKUX MPIIOKEHUAX; BIAJETh YMEHHEM MT0JIb30BaThCSl HEOOXOAUMOI TUTEPaTypoil.

4. OFBEM JUCLUIIMHBI (MOYJIS)

O6Lwasn TpyooeMKocTb 8 3ET
Yacos o yueOHOMY Iutany : 288 Bunp kouTpONs B cemecTpax:
B TOM 4UCIIE :
ayIuTOpHBIE 3aHATHS : 144 9K3aMeHsbI 3, 4
caMocCTosATeNbHAs paboTa : 72
4acoB HA KOHTPOJIb : 72
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOLYJIS)

Kox HaumeHoBaHMe pa3/ie/ioB U TeM /BH/L 3aHATUSI/ Cemectp | Hacos JIntepatypa

| 3aHATHSA [ Kvpc

Paznen 1. O0mas Teopust iuddepeHnHANBLHBIX YPABHEHHIT M CHCTEM.

© ®I'bOY BO «Yenl'V»



Pabouas nporpamma qucturuinHe "uddepeHnuansabie ypaBHeHUS " 110 HAPaBICHUIO IOATOTOBKH (CIEHAIEHOCTH)

"[Ipuknannas maremMaTuka 1 uHGopMarrka" HarpasiaeHHOCTH (Tpoduto) MHpopMamoHHO- yIIpaBiIeHYeCKHe cTp. 6
texHonoruu ®I'bOY BO «Henl V»
1.1 OO0mue noHATHs 3 2 JI1.1J12.5 J12.6
/Jlex/ 01032
1.2 Hexoropsie 35ieMEeHTapHbIE METOIbl HHTETPUPOBAHHUSL. 3 2 JI.1J12.2 J12.6
/Jlex/ 01032
13 Kommnekcuble nuddepeHuuanbable ypaBHEHUSL. 3 2 J12.6
/JTex/
14 Wzoknuusbl. CocraBnenne audGepeHIMaibHOro ypaBHEHUs cemMeiicTBa 3 2 JI1.2J12.7
kpuBbIX. /I1p/ 33
1.5 VYpaBHeHUs C Pa3AeSIOIUMUCS TepeMeHHbIMU. 3a1ada Komu. 3 2 J11.2]J12.4
32
Mp/
1.6 OHOPOAHBIE YPABHEHUS U CBOJASILUECS K HUM. 3 2 J11.2]12.4
Mp/ 32
1.7 KBa3zuonHOpOAHBIE ypaBHEHHUS. 3 1 J11.2]12.4
Mp/ 32
1.8 Jluneiinble ypaBHeHUs 1-TO mOpsiaKa. 3 1 JI1.2712.4
92
Mp/
1.9 VYpaBuenus bepuymmui. YpaBHeHus Pukkat. 3 2 JI1.2712.4
92
Mp/

1.10 |VYpaBHeHus B HOMHEIX Auddepermanax. MHTerpupyonmii MHOKHTEb. 3 2 J11.2]J12.4
Mp/ 32

1.11 |Metox BeIIENEHNUIT U 3aMeH. 3 1 J1.2
Mp/

1.12 |IloproroBka K KOHTPOJIBHOIT pabore. 3 1 J11.2]J12.4
Mp/

1.13 [KontposbHas pabora Nel o Teme «YpaBHEHHS EPBOTO MOPsIKA, 3 2
pa3pelleHHbIE OTHOCUTENBHO IPOU3BOHOI. /TIp/

1.14 |HekoTopsle 311€MEHTapHbIE METO/Ibl HHTEIPUPOBAHUS YPaBHEHUI IEPBOrO 3 10 J1.2J12.4 J12.5
nopsinka. /Cp/ D192 33
Paznen 2. JIuHelinble ypaBHeHHsI U CHCTEMbI.

2.1 Hexoropsie cBelieHHs 0 JIMHEHHBIX AU PepeHIIMaTbHBIX YPABHCHHSIX. 3 1 JI1.1J12.6
/JTex/ 01032

2.2 JluneliHble OHOPOHbBIE YPABHEHUS C IOCTOSHHBIMU KO3 GUIIUEHTaMU 3 3 JI1.1J12.6
(cnmy4aii IpOCTBIX KOpHEH). 2192
/Jlex/

2.3 JIuneliHble OHOPOIHbBIE YPABHEHUS C IOCTOSHHBIMU KO3 GULIUEHTaAMU 3 2 JI1.1J12.6
(cnmy4aii KpaTHBIX KOpHEH). 2192
/Jlex/

24 JIuneliHble HEOTHOPOAHBIC YPABHEHUS C TIOCTOSHHBIME KO3 duiiuenramu. 3 2 JI1.1J12.6
KBasumHorouneHs!. 01032
/Jlex/

25 HopmanbHas nuHeitHas 0JJHOpOIHAsI CUCTEMA C IOCTOSTHHBIMH 3 3 JI1.1J12.6
k03 bULUEHTaMU. 01032
/JTex/

2.6 [Toka3zarenbHast pyHKIHSI MATPHUILIBL. 3 3 JI.1J12.6 J12.7
/JTex/ 01032

2.7 Hopmanbhas cucremMa TMHEHHBIX YPaBHEHHH C IEPEMEHHBIMH 3 3 JI1.1J12.6
k03 bULUEHTaMU. 01032
/JTex/

2.8 JluneliHble ypaBHEHHUs N-TO MOPSIKA C IEPEMEHHBIMU KO3 duimeHTamu. /JIex/ 3 2 JI1.1J12.6

01032

2.9  |JIumeliHble OMHOPOAHBIC YPABHEHUS C HOCTOSHHBIME KO3() (HUITHEHTaMH. 3 2 J1.2

KBaszumnorounensl. 3agava Komm.

Mp/

© OI'bOY BO «Henl'V»




Pabouas nporpamma qucturuinHe "uddepeHnuansabie ypaBHeHUS " 110 HAPaBICHUIO IOATOTOBKH (CIEHAIEHOCTH)

"[IpuknanHas MmaremMaTuka 1 uHGopMaTrka" HarpasiaeHHOCTH (Tpoduto) MHpopMamoHHO- yIIpaBiIeHYeCcKue ctp. 7
texHonoruu ®I'bOY BO «Henl'V»
2.10 |Merox Bapualuy MOCTOSIHHBIX. Y PAaBHEHHUSI C KOMITTIEKCHBIMH 1 J1.2
ko3 PULIHEHTAMH.
Mp/
2.11 |JIuneitHBIC OJHOPOIHEIEC CUCTEMBI C MOCTOSIHHBIME K03 uientamu. Cirydaii 1 J1.2
JIEHCTBUTENFHBIX KOPHEH.
Mp/
2.12  |JIuneitHBIC OJJHOPOIHEIC CUCTEMBI C MOCTOSIHHBIME K03 uientamu. Cirydaii 2 J1.2
KOMIUIEKCHBIX KOPHEH.
Mp/
2.13  |JluHeiiHbIC HEOAHOPOHBIE CUCTEMBI C TIOCTOSTHHBIMU KO3 (HUIIMEHTAMH. 2 J1.2
KBa3MMHOTOUJICHBL.
Mp/
2.14  |JluHeiiHbIC HEOAHOPOHBIE CUCTEMBI C TIOCTOSTHHBIMU KO3 (UIIMEHTAMH. 2 J1.2
MeTo/ BapHaIUU MOCTOSTHHBIX.
Mp/
2.15 |9kcnonenrta ot matpuisl. /TIp/ J1.2
2.16 |KonTpomsHas pabora Ne2 mo Teme «JInHeHHbIe ypaBHEHHS M CUCTEMBI C 2 J1.2
MTOCTOSIHHBIMU KO3 duunentammy. /IIp/
2.17  |JImneitnas 3aBucumocts. Onpenenntens Bporckoro. CocraBieHHe THHEITHBIX 2 J1.2
YpaBHEHHH C HENPEPHIBHBIMU K03 duIeHTaMu 1o GyHAaMeHTaIbHOM
cucreMe pemenuil. Teopema cyIiecTBoBaHUs U eAUHCTBEHHOCTH. /ITp/
2.18 |PemeHue TMHEHHBIX OTHOPOIHBIX YPAaBHEHUI C HEIPEPHIBHBIMA 1 J1.2
kod¢dunuentamu. [Touck gactHoro pemenus. Gopmyna Jlmysmmns. /TIp/ 32
2.19 |Meron Bapuannu MOCTOSHHBIX Ul HEOAHOPOIHBIX JIMHEHHBIX YPaBHEHHIH. 1 J1.2
Mp/
2.20 |JIuneifHBle ypaBHEHUS C MOCTOSHHBIMH K03(duiuenTamu. HopmanbHas 10 | J11.2J12.2 J12.6 J12.7
JIUHEHHAs OTHOPOJIHASI CHCTEMA C TIOCTOSHHBIMU K03 durimentamu. /Cp/ D192 33
2.21 |HopmanbHasi cucTeMa JIMHEHHBIX YPaBHEHHI C IEPEMEHHBIMU 10 JI1.2712.2 J12.6 J12.7
ko3¢ dunuenTamu. JIuHeliHble ypaBHEHUS N-T0 MOPSIKA C IEPEMEHHBIMU 013233
KO3 PHUIIUCHTAMH.
/Cp/
Pa3znen 3. TeopeMbl 0 HyJISIX pellieHU JTMHeHbIX ypaBHeHUI BTOPOro
nopsiika.
3.1 TeopeMsbl 0 HyJIIX pellleHuil TMHEHHBIX YpaBHEHUI BTOporo nopsaka. /Jlex/ 3 J12.7
23
3.2 DNIeMEHTHI KaueCTBEHHOW TEOPUH JIMHEHHBIX YPaBHEHUI BTOPOTO MOPSIIKA C 1 J1.2
nepeMeHHbIMU K03(-(uruentamu. /IIp/
3.3 TeopeMsbl 0 HyJIIX pellleHuil TMHEHHBIX ypaBHEHUI BToporo nopsaka. /Cp/ 2 JI1.2J12.7
213233
Paznen 4. KpaeBble 3agaun.
4.1 KpaeBble 3a1auu 1 TMHEHHBIX YpaBHEHHI BTOPOTO mnopsiaka. /Jlek/ 2 JI1.1
01032
4.2 Kpaesast 3anaua [yis iuHeiHOro ypaBHeHUs BToporo nopsaxa. /Ip/ 1 J1.2
4.3 Kpaessle 3agauu. /Cp/ JI1.1J11.2
2193233
Pazpnea S. 3agaua Kommn.
5.1 Teopema cylecTBOBaHUS U €JUHCTBEHHOCTH pelieHus 3anauu Koy st 2 J1.1J12.2 J12.6
HOpPMAaJIbHON CHCTEMBI TMHEHHBIX YpaBHEHUH. 213233
/JTex/
5.2 Teopema cylecTBOBaHHS M €AMHCTBEHHOCTH pelleHus 3a1a4u Ko st 2 JI.1J12.2 J12.6
OJIHOTO ypaBHEHUSL. 21092
/JTex/
5.3 Teopema cyiecTBOBaHHS M €IMHCTBEHHOCTH peleHus 3a1a4u Ko asist 2 JI.1J12.2 J12.6
HOPMAaJIbHOI cucTeMbl 1udepeHIuaNbHbIX YpaBHEHUH. 01032
/JTex/
54 TeopeMsl cyriecTBOBaHUS U eMHCTBEHHOCTH. /TIp/ 2 J1.2

Pa3znes 6. YpaBHeHHs, Hepa3pellleHHbIe OTHOCHTEJIbHO IPOU3BOHOM.
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6.1 YpaBHeHHs, Hepa3pelIeHHbIE OTHOCUTENILHO IPOU3BOAHOM. /JIek/ 4 3 JI1.1
3132
6.2 YpaBHeHHSs Hepa3pelIeHHbIE OTHOCUTEIBHO MPOU3BOAHOM. OCOObIe pelIeHHUS. 4 2 JI1.2J12.3 J12.4
Mp/ 22
6.3 VYpaBHEeHHs1 Hepa3pEIICHHbIE OTHOCUTENBHO NPOU3BOAHON. MeTox BBEIeHH A 4 2 J1.2J12.3 J12.4
napamertpa. YpasHenus Jlarpanxa u Kiepo. /TIp/ 22
6.4 VYpaBHeHHs, Hepa3pelIeHHbIE OTHOCUTEILHO IPOU3BOAHOM. /Cp/ 4 4 J1.2
513233
Pa3znes 7. YpaBHeHusl, 10NycKaOLIHe MIOHNKEHHE MOPSIIKA.
7.1 VYpaBHeHHUs, TOMyCKAOIIE TOHMKEeHUE mopsika. /JIex/ 4 2 JI1.1J12.6
3132
7.2 YpaBHEeHHUS, TOMYCKAIOIINE MOHWKEHHE MOPSIIKA. 4 4 JI1.2J12.3 J12.4
Mp/ 22
7.3 KonrpomnbHas paboTa Ne3. 4 2
Mp/
7.4 VYpaBHeHHs, TOMyCKawIe MOHMmKeHue nopsaka. /Cp/ 4 4 JI1.2712.3 J12.4 J12.6
513233

Paznen 8. HenpogoJkaemble pelieHus.

8.1 Henponomxkaembie pemenns. /JIex/ 4 3 JI1.1J12.6
35132

8.2 Henponomxkaemsle pemenus. /Cp/ 4 2 JI1.1J12.6

51032033

Paznen 9. HenpepblBHast 3aBUCHMOCTD PellieHUs OT HAYAJIbHBIX yCJI0BUH
U NIPABOM YaCTH YPABHEHMsI.

9.1 HenpepeiBHas 3aBHCUMOCTB pellIEeHHs OT IPaBOM YaCTH ypaBHEHUs, HAYaJIbHbBIX 4 3 JI1.1J12.6
3Ha4YeHUI U mapamerpos. /Jlex/ 2192

9.2 O1eHKa TOYHOCTH PUOIKeHHOTOo pemenus. /TIp/ 4 1 J1.2

9.3 HenpepbiBHAS 3aBUCUMOCTD PEIICHHS OT MPABOW YaCTH ypaBHEHUSI, HAYaIbHBIX 4 2 JI1.2J12.5 J12.6
3HaueHull u napamerpos. /Cp/ 013233
Paznen 10. IudpepenuupyeMocTh pellieHHs M0 TapaMeTpy.

10.1 [duddepeHunpyeMocTb peLICHHUS 10 apaMeTpy, HadallbHbIM 3HAYCHHUSIM. 4 5 JI1.1J12.6
VpaBHeHHs B BapHANUSX 110 TApaMeTPy U O HadaTbHOMY 3HaYeHHI0. MeTox 3132
MaJoro rnapamerpa.
/JTex/

10.2  |IIpousBojHas pelieHHs IO TTapaMeTpy. 4 3 J1.2
Mp/

10.3 [IIpousBoaHas pelieHHs MO HAYAILHOMY YCIIOBHIO. 4 2 J1.2
Mp/

10.4 |Metox Manoro mapamerpa. 4 2 J1.2
Mp/

10.5 [[duddepeHunpyemMocTb peLICHHs M0 apaMeTpy, HadallbHbIM 3HAYCHHUSIM. 4 6 JI1.2J12.6
VYpaBHeHnus B Bapuanusx. Merog manoro napamerpa. /Cp/ 013233

Paznen 11. ABTOHOMHBIE cucTeMbl TU( (epeHINATBLHBIX YPABHEHHI U UX
(¢azoBbIe IpOCTPaHCTBA.

11.1  [ABroHOMHBIe cucTeMbl AU hepeHIHaIbHBIX YpaBHEHHI U UX (a3oBbIe 4 3 JI1.1J12.6
npoctpancTBa. Pa3oBble NpocTpaHcTBa. Pa30BbIe TPAEKTOPHH. 01032
/JTex/

11.2  |da3oBas WIOCKOCTH JIMHEHHOI OJHOPOJTHON CHCTEMBI BTOPOTO HOPsIKA C 4 3 JI1.1J12.6
MMOCTOSIHHBIMHU KO3 (PHUIIUCHTAMH. 2192
/JTex/

11.3  |Da3oBble HOPTPETH! THHEHHBIX cucTeM. [ToJ10KeHNs paBHOBECHS HEITMHEHHBIX 4 4 J1.2
CHCTEM.
Mp/

11.4 |KoHcepBaTHBHBIE CUCTEMBI C OJHOH CTENEHBIO CBOOOIBI. 4 2 JI1.2J12.5
Mp/
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11.5 (TIpenenbHBIC HHUKIBL. 4 2 J12.5
513233
/Cp/
Paznen 12. IlepBblie unTErpaJIbl.
12.1  [TIepBsie unTerpansl. /Jlex/ 4 4 JI.1J12.6 J12.7
513233
12.2  |IIepssie unrerpanst. /IIp/ 4 2 J1.2
12.3  |IIepssie unrerpainsl. /Cp/ 4 4 JI1.1 J11.2J12.6 J12.7
515233

Pazpnen 13. Teopusi ycToiiYuBOCTH.

13.1 |Teopus ycroiunBocTi. OCHOBHBIC IIOHATHSL. 4 2 J1.1J12.2 J12.6
0132
/JTex/
13.2  |Meton dynknuii JIsmyHoBa. 4 2 JI1.1J12.2
/JTex/ 01 352
13.3 [Teopema JIsmyHoBa 00 yCTOHYHMBOCTH 110 IepBOMY TpUOImKeH 0. /JIek/ 4 2 JI1.1J12.2
01032
13.4 | VYcroitanBocts no JIsmyHOBY, onpenenenue. MccieqoBaHue Ha yCTOHIHBOCT 4 4 JI1.2J12.1
o nepomy npubnmxenuto. Oynkuus JlsmyHosa. 21
Mp/
13.5 |Teopus ycroiunsocru. /Cp/ 4 8 JI1.2J12.1 J12.2 J12.6
J12.7
013233
Paznen 14. YpaBHeHHUs B YACTHBIX IPOM3BOIHBIX IIEPBOr0 NOPSAKA.
14.1 |YpaBHEeHus ¢ YaCTHBIMU NIPOU3BOAHBIMU IIEPBOT0 Hopsaxa. /Jlex/ 4 4 J1.1J12.2 J12.7
01352393
14.2  |YpaBHeHHs ¢ 4aCTHBIMH HPOU3BOHBIMHU TIEPBOTO TOPSIIKA. 4 2 J1.2
Mp/
14.3 |KoutpoisbHas pabora Ned. 4 2
Mp/
14.4  |YpaBHeHuUs ¢ 4aCTHBIMU NIPOU3BOAHBIMU IIepBOro nopsaxa. /Cp/ 4 4 JI1.1 J11.2J12.2 J12.3
J12.7
013233
Paznen 15. Jxk3amen 3a 3 cemecTp
15.1 [Ox3ameH /Ok3amen/ 3 36 [JI1.1J11.2J12.4 J12.7
013233

Paznen 16. Jx3amen 3a 4 cemecTp

16.1 |DOx3amen /Dk3amen/ 4 36 JI1.1 J11.2J12.1 J12.2
J12.3 712.4 J12.7
21032933

6. ®OH/I OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUI0B OLIEHOYHBIX CPeICTB

KonrposbHble pabOTh
JlomanrHss KOHTpoNbHAS paboTa
Tect

6.2. TunoBbie KOHTPOJIbHBbIC 3aJaHUAA U UHbI€ MaTepHUaJIbl 1JIsA TeKymeﬁ aTrecranuu

[Tpumepbl BapuaHTOB KOHTPOJIbHBIX paboT Nel-Ne4 npencrasienst B [lpunoxxennu
JlomManiHss KOHTpOJIbHAS paboTa COAEPIKUT 3aJadll CIICTYIOMNX THIIOB!

1. YpaBHEHUs ¢ pa3ieOIUMUCS IEPEMEHHBIMU.

2. OnHOpOHBIE YpaBHEHHUSI.

3. YpaBHEHUs, CBOJALINECS K OJHOPOJHbIM.

4. JluneitHple ypaBHEHHS IEPBOTO MOPSIKA.

5. YpaBHenus bepHymin.
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6. YpaBHeHus B MoJHbIX Au(hepeHIpanax, MHTErPUPYIOIIU MHOKHUTEIb.

7. IlocTpoeHne TMHEHHOTO OIHOPOJHOTO ypaBHEHUS

8. HeonHoponHbie TMHENWHBIE YpaBHEHUS CO CIEIMATLHON MPABOX 4aCThIO

9. Pemienue IMHEHHOTO HEOAHOPOIHOTO YPAaBHEHHSI METOAOM BapHALUK [TOCTOSTHHON

10. OgHOpoAHAs cucTeMa JIMHEWHBIX YPAaBHEHUH ¢ IOCTOSHHBIME KO3 duiiuenramu.

11. DkcrioHeHTa MaTPHUIIBL.

HaxOIMTCS Ha caiite Gakyiprera o ajapecy http://math.csu.ru/new_files/students/lectures/diff_ur/aleeva_zadachi.pdf

Tect naxoautcs B cucreme Moodle mo agpecy http://moodle.uio.csu.ru/course/view.php?id=1103, npumep 3amanuii u3 Tecta
HaXOJUTCS B MPUIIOKEHUN

6.3. TunoBble KOHTPOJIbHBbIE€ BONIPOCHI U 3aJaHUA JJIsA l'lpOMe)RyTO'—lHOﬁ aTrecTalnuun

Bomnpocsl k 3k3aMeHy 3 ceMecTp:

. Onpenenenue nuddepeHnnani-HOro ypaBHeHus U petieHust quddepeHuunansHoro ypasaeHus. 3aqaua Komu u kpaeBas 3aaava.

. 'eomerpuueckoe ncronkoBanue nupGepeHInaIbHOro ypaBHeHUs (BEKTOPHOE 110JI€) U €r0 PeLIeHus (MHTerpajibHast KpuBast).

. 3amaua obparHas pemeHuto auddepeHHanTbHOro ypaBHEHHS.

. YpaBHeHus B nonHbx quddepennnanax. HTErpupyomui MHOXUTEb.

. Jluneiinpie ypaBHeHus1. Y paBHeHUs bepHym.

. YpaBHEHUS ¢ pa3Ae/OIUMHUCS IEPEMEHHBIMU U OHOPOAHBIC YPABHEHUSL.

. Kommnekcnas ¢pynkius. Hopmanbhas cucrema nuddepeHpanbHbIX ypaBHEHHH. Paciienienne KOMIUIEKCHON CUCTEMBI Ha
CUCTEMY JEUCTBUTENIBHBIX YPaBHEHUH.

8. Teopema CylecTBOBAaHHS M €IMHCTBEHHOCTH (HOpMynnpoBKa). Teopema CylecTBOBaHUS U €IMHCTBEHHOCTH IJIsl ypaBHEHHUS N-TO
nopsaka (popMynupoBka).

9. DKCITIOHEHTa KOMILIEKCHOT'O YKCJia, CBOMCTBA.

10. HexoTopsle cBeieHUs O TMHEHHBIX AuddepeHHalbHbIX YPaBHEHUSX, CBOICTBA peLIeHUH (C 10Ka3aTENbCTBOM).

11. JIuneiiHbie OAHOPOAHBIE YPABHEHHUS C IOCTOSIHHBIME Kod(duimentamu. Onpenenenne oneparopa L(p), ero cBoiicTsa.
JoxkasarensctBo popmyast: L(p) e t=L(A) e™\t.

12. JIuHeiHbIe 0THOPO/IHBIC YPABHEHHUS C IOCTOSHHBIME KO3 QuiimeHTamu (cliy4dai npocThix KopHei). Teopema o BUIE peLICHHUS.
13. JluneiiHble OJHOPOAHBIE YPABHEHUS C HOCTOSIHHBIMU KO3 puIeHTaMu (Ccaydail DpocThIX KOopHeil). JleficTBUTENbHOE pelleHe
YpaBHEHHS C JCHCTBUTEIbHBIMH KO3()(DUIIEHTAMH.

14. JIuneiiHple OTHOPO/IHBIE YPAaBHEHUS C OCTOSHHBIMY Koadduuuentamu (cirydail KpaTHbIX KopHeil). Dopmyna cMeneHusl.
Ipemnoxenne o cemeiictee ¢pynkmii ®_0 (t),o_1 (b),...,o_(k-1) (t),0_k (t) .

15. JluneiiHble OAHOPOAHBIE YPABHEHUS C IOCTOSIHHBIMU KO3 puieHTamu (caydail KpaTHbIX KopHeit). TeopeMa o Buje peleHus..
16. JInHelHbIe HEOJHOPOIHBIC YPABHEHHS C MOCTOSTHHBIMU K03 durienTamu. Bun pemenus. OnpeeneHue KBa3MMHOTOYIICHA.
Teopema 0 BUJIE YACTHOIO PELICHHUS.

17. JIuHeiHbIe HEOJHOPOAHBIC YPABHEHHS C MOCTOSTHHBIMU K03 durienTamu. CBOHCTBO KBA3UMHOTOUJICHOB.

18. HopmaipHas muHeiHas OJJHOPOAHAS CUCTEMA C MOCTOSHHBIMU Kodpuuuentamu. Ciaydaid IpoCThIX KOpHEi
XapaKTePUCTUUECKOTO ypaBHEHUSI.

19. HopmainbHas TuHEiHAS OJJHOPO/IHAS CUCTEMA C MOCTOSHHBIMU Kodpduumertamu. OOmi cirydaii.

20. HopmanbHas cucTeMa JIMHEHHBIX YpaBHEHUH ¢ IIepeMeHHbIMU KodbduienTamu. IIpocreiinye cBoiicTBa peleHuil 0JHOpOJHOM
cuctembl. JInHeitHast 3aBUCIMOCTB CHCTEMBI PEIICHUH.

21. HopmanbHas cucTeMa JIMHEHHbBIX YpaBHEHUH ¢ IIepeMeHHbIMU KodbduiuenTamu. OyHnnaMeHTanbHas cucreMa pelenuil. Eé
CYIIECTBOBAaHHE, BEIPAKEHUE PEIICHHS ¢ TIOMOIIBIO (hyHAAMEHTAIbHONW CHCTEMBI PELIeHHH.

22. HopmaipHast cucteMa JMHEHHBIX ypaBHEHUH ¢ iepeMeHHbIMU Kodduuuentamu. Jlerepmunant Bpounckoro. CooTBeTcTBUE
MEX]y IPOU3BOJILHOW MAaTpHIICH C HEHYJIEBBIM OIpeesuTeIeM U (pyHIaMEHTAIbHOW MaTpHILIEH TMHEHHON CHCTEMBI.

23. HopmainpHas cucrema JIMHEHHbBIX YpaBHEHUH ¢ IepeMeHHbIMU Kodpduuuentamu. [lpasuno nuddepenuupoanus nerepMuHaHTa.
Dopmyna Jlnysus.

24. HopmanbHasi HEOJHOPOAHAS CUCTEMa JIMHEHHBIX YpaBHEHHUH ¢ IepeMeHHbIMU KoddduuneHTamMu. Bua pemenus. Meton Bapuauuu
MTOCTOSIHHBIX.

25. JluneiiHble ypaBHEHUs N-To MOpPsIKA ¢ epeMeHHbIMU K03 dunnenrtamu. CBeieHHE K HOPMaIbHOH TMHEHHOHN cucTeMe.
OKBHUBAJIEHTHOCTb PELLICHUS YPABHEHUSI U CUCTEMBI.

26. JluneitHple ypaBHEHHUs N-TO TOPsIKa ¢ IepeMeHHbIMH Kodddunrentamu. Jlunelinas HezaBucuMocts. @yHIaMeHTaIbHAS CUCTEMA
peueHuii. E€ cymecTBoBaHue, BRIpaKEHUE PEIICHUS C TOMOIIBIO (GYHAaMEHTAJIbHON CUCTEMBI PEIICHHIA.

27. JluneiiHble ypaBHEHUs N-To MOpsIKa ¢ epeMeHHbIMU K03 dunuenramu. JerepmuHanT Bponckoro. ®opmyna JlnyBuswis.

28. JIuHeliHble ypaBHEHHUS N-TO MOPsAKA C IepeMeHHbIME K03 uiimenTamu. MeTo]1 BApHaluu MOCTOSHHBIX.

29. IToka3zaTenbHast QyHKIMS MaTpULbl. P oT MaTpuiipl.

30. DkcrioneHTa MaTpuibl. CBOMCTBA M CIIOCOOBI €€ HAXOMKICHHSL.

NN bW~
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31. DKcIIOHEHTa AUarOHAIBHOMN U KOPJAHOBON MaTPHIIBL.

32. JIuneiiHble ypaBHEHUs BTOPOTo ropsaka. [IpuBenenue x Buay 6e3 nepBoil MpoOU3BOIHOM.

33. [ToHATHUS KONEOIIOIIErocs U HEKOJIEOIIIOIIerocsl Ha MHTEpBajle peuieHus. TeopeMa 0 HeKOJIEeOIIOIEeMCs PeIICHUH.

34. Teopema IlITypma u ee ciencrsue.

35. Teopema cpaBHEHUS U €€ CIICICTBHE.

36. Teopema Knuesepa.

37. Ilonarue o KpaeBbIX 331a4ax. Teopema 00 anprepHaTuBe. KpaeBas 3ajaya i TMHEHHOTO ypaBHEHUS! BTOPOT'O MOPSAKA.

38. ®ynkuus ['punHa ai1s KpaeBoi 3a/1a4M U ee cBoiicTBa. Teopema o CyIIecCTBOBaHUH U CrIocoOe NocTpoeHus: pyHKIuu ['prHa.
39. BelpaxkeHue penieHus KpaeBou 3a1a4u JJ1s TMHEHHOTro ypaBHeHus yepe3 pyHkuuro ['puna. I[lpumepsi.

40. Teopema CymIeCTBOBaHUS U €AMHCTBEHHOCTH penieHus 3ana4uu Ko st HopMaabHON CHCTEMBI IMHEHHBIX YpaBHEHUH.
DopMyIUpOBKa TEOPEMBI CYLIECTBOBAHUS U €MHCTBEHHOCTH peleHus 3a1a4u Komm 11t tMHeiHOro ypaBHeHHs N-To MmopsiaKa.
41. Teopema CymeCTBOBaHUS U €AMHCTBEHHOCTH peneHus 3ana4un Komm st ogaoro ypasHeHwus. Jlomansie Diinepa.

42. Teopema CyIIECTBOBAaHUS M €IMHCTBEHHOCTH peleHus 3a1a4u Ko 111 HopManbHOU cucteMsl TudQepeHInalbHbIX YPaBHEHHH.

[Tpumeps! OMIETOB B IPUIIOKEHUH

Bormpocsr k sk3ameny, 4 cemectp:

1. YpaBHeHus1, Hepa3pelIeHHble OTHOCUTEILHO NIPOU3BOJHON. Teopema CylecTBOBaHUS U €JUHCTBEHHOCTH, CIIEICTBUE.

2. JIncKpIMHUHAHTHAasI KpHBasi, ocodoe penreHne 1uddepeHnnaaTs-Horo ypaBHEHuUs, HePa3peleHHOT0 OTHOCHTENBHO MPONU3BOJHOM.

3. Metobl peleHus ypaBHEHUH, Hepa3peLIEHHbIX OTHOCUTENBHO IPOU3BOAHOM: pa3pellleHie OTHOCUTEIbHO IPOU3BOJHOM, METO
BBelleHUs mapameTpa. YpasHeHus Kiepo.

4. YpaBHeHHUs, IOIyCKAIOIIUE IOHWKeHHE nopsaka. [IpoMexxyTouHble HHTErpajbl. Y paBHEHHs, KOTOPBIE HE COJEPXKAT SIBHO HCKOMYIO
(GYHKIMIO MM HE3aBUCHMYIO IIEPEMEHHYIO.

5. IlonmxeHue Nopsaka B ONHOPOIHBIX ypaBHEeHUX. [IpuBeeHNE K TOJIHOW POU3BOAHOM.

6. Hemponomxkaemsre pemenus. [Ipeanoxxenne o cyecTBOBaHUHN HEMIPOJOHKAEMOTO PEIICHHUS.

7. IlpeanoxeHue 0 BHIXOAE HEMPOJOIKAEMOI0 PELICHHS 3a [PAHUILY OTPaHUYEHHOTO 3aMKHYTOIO0 MHOKECTBA, CIECTBUE A
aBTOHOMHOM cuctemsl. [Ipumep.

8. HempepbIBHAs 3aBUCUMOCTb PELCHUS OT HaualbHBIX YCIOBUIH U NpaBoil yacTu ypaBHeHHs. TeopeMa 0 HENPEPhIBHOM 3aBUCUMOCTU
pelienus ot nmpaBod yactu ypaBHeHHs. CleICTBHE O HETIPEPHIBHON 3aBUCHMOCTH PEIICHUH OT HAYaJIbHBIX yYCIOBHMA.

9. Teopema 0 HETIPEPHIBHOW 3aBUCHMOCTH PELIECHHS OT IapaMeTpa.

10. JuddepenuupyeMocTs pelnieHus 1o napaMmeTrpy. Teopema o auddepeHIUpyeMOCTH PELEHNUS [0 TapaMeTpy, CUCTEMa YpaBHEHUH
B Bapuanusax. Creactaue o qudhepeHIupyeMoCcTH peleH st 0 HayanbHbIM 3HAYSHUSIM, CHCTEMa yPaBHEHUH B BapHaLHAX.

11. Teopema o quddhepeHIPYEMOCTH 110 HAPAMETPY BEICOKUX HOPSIKOB, CIEACTBUE O Pa3/I0KEHUU PELIEHUs 10 CTENEHIM MaJoro
napamerpa.

12. ABTOHOMHBIE CHCTEMBI AU(PepeHINaIbHbIX YpaBHEHUI U UX (a3oBble IpocTpaHCcTBa. [ToHATHE aBTOHOMHON CUCTEMBI U
HOpPMaJIbHON aBTOHOMHOM cucTeMbl. KnHeMaTnueckast HHTepIpeTarysi peeHust aBTOHOMHON cucteMbl. CoB-TIaIeHne ABYX
TpaeKTOpHUH.

13. Iono>xeHust paBHOBECHSI ¥ 3aMKHYTBIE KPUBBIC. TpH BUIa TPACKTOPHI aBTOHOMHOM CHCTEMBI.

14. ®azosble npocTpancTsa. Pa3oBble TpackTopuu. Kpurepuii nonoxenus paBHoBecus. CBs3b FeOMETPUUECKOM U KUHEMATHYECKOM
HWHTEPIPEeTalnuil PeIIeHH HOPMaJIbHON CHCTEMBI.

15. ®azoBast IIIOCKOCTh JIMHEHHONH OJHOPOAHON CUCTEMBI C IOCTOSHHBIMU K03 duuueHTamMu. HeBbIpoXKJEHHBIH cllydail.

16. ®a30Bas IIIOCKOCTD JIMHEHHOI OJIHOPOHOM CUCTEMBI C TOCTOSIHHBIMU KO3 QHUIIMEHTaMHU. BBIpOKICHHBIN Cly4ai.

17. ®a3oBast IIIOCKOCTb JIMHEHHONM OJJHOPOAHON CUCTEMBI € MOCTOSIHHBIMU K03 dunuenTamMu. CyliecTBOBAHUE HYJIEBOIO
COOCTBEHHOTO 3HAUCHUSI.

18. Ilepsble unterpansl. Kpurepuii nepsoro unrerpana. @yHKIMOHaNbHAsI HE3aBUCUMOCTD II€PBbIX HHTETPAJIOB B 00JIACTH, €€ CBA3b C
JIMHEHHON HE3aBUCUMOCTBIO.

19. Teopema o CyIIeCTBOBaHHU N HE3aBUCUMBIX IIE€PBBIX UHTETPANIOB.

20. Teopema 0 MOJIYYEHHH PEUICHUS C IOMOIIbIO MEPBBIX HHTErpasioB. Teopema 0 BhIpakeHHH JIF000T0 TIEPBOr0 HHTErpajia yepes
cUCTEMY N HE3aBUCHUMBIX IIEPBBIX UHTEIPAJIOB.

21. IlepBble HHTETpaAIBl aBTOHOMHBIX CHCTEM, TEOpEMa O CYIIECTBOBaHNH N-1 HE3aBHCHMOTO IIEPBOTO MHTErpaia, He coaepkamiero t.
22. YcToHunBOCTb penteHus 1o JISITyHOBY, aCHMITOTHYECKAs: YCTOHYHBOCTB 110 JIAIIyHOBY, CBSI3b 3THX HOHATHIL [lepexox oT
HCCIIEI0BAHUS YCTOMYHUBOCTH NTPOU3BOJIBHOTO PEIlIeHHs K UCCIIEI0BAHUIO YCTOHUMBOCTH HYJIEBOT'O PEIIECHHUS.

23. locTaTOYHOE yCJIOBUE YCTOMUUBOCTH JUIsl IMHEHHON OJHOPOIHON CUCTEMBI € IOCTOSHHBIMU K03()(hULUEHTaMU.
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24. ViccnenoBaHue yCTOWYMBOCTH C MOMOIIBIO GyHKIMiA JIsmyHoBa. [Ipou3BoaHas GyHKIUHM B CHITy CHCTEMbI ypaBHeHHH. Teopema
JIanynoBa 06 ycroifuuoctu. Teopema JlsmyHnoBa 00 acuMnToTHYeCKON ycToiunBOCTH. IIpuMepsl.

25. Teopema Yeraesa o HeycroitunBoctu. [Ipumep.

26. Teopema 00 ycToH4MBOCTH IO NepBOMY IpuOImKeHuto. [Tpumep.

27. YpaBHEHUS C YaCTHBIMHU MPOU3BOJIHBIMHY IIEPBOTO MOpAaKa. JIMHEHHOE 0THO-POIHOE YPAaBHEHUE, TEOPEMA O CBS3H PEILECHUS C
MIEPBBIM MHTETPATIOM CHCTEMBI Au(depeHInanbHbIX ypaBHeHHH. JIeMMa 0 IepBbIX HHTETpajIaX CHCTEMbI MEHBIETO ITOPSIIKA.
Teopema 06 0011eM perieHny JTMHEHHOTO YpaBHEHHUSI.

28. KBazununeitHoe ypaBHEHHE, IOHATHE XapaKTePUCTUKH ypaBHEHUs. Teopema o penieHny KBa3wInHEHHOTro ypaBHeHus. Teopema o
HOJTyYEHUU PELIeHHs U3 IEpBOro uHTerpana. Teopema 06 o0leM pelleHUd KBa3WINHEHHOro ypaBHEHUS ((POPMYIHUPOBKA).

29. 3apaua Komm 11 KBa3WJIMHEHHOTO ypaBHEHHS, TEOPEMa O CYIIECTBOBAHHH €IUHCTBEHHOTO penieHus 3agaun Ko,
FeOMETPUYECKUI CMBICT YCIOBHS TEOPEMBL, IPUMED.

[Tpumeps! OHIETOB B MIPUIIOKEHUH

6.4. Kpurepuu oneHuBaHus

Cemectp 3(YKkazaHO MaKCHMaIbHOE KOJIMYECTBO OAIIOB)

KonrpomnbHas pabota Nel (YpaBHeHUs IEPBOro NOPsAAKA, pa3pellIEHHblE OTHOCUTEIBHO IPOU3BOIHOM) 25
Kontponbhas padota Ne2 (JIuHeiHbIe ypaBHEHHS U CUCTEMBI C OCTOSHHBIME KO3 duiimenramu) 25
[TocemaemocTs 3aHATHH (JIEKIIMOHHBIX) 10

[MocermaemocTs 3aHsATHIA (TpakTHYecKuXx) 10

BrinonHenue qjoMamHux 3aganuii 15

Pabora y njocku 15

Hror 100

Jlomarnsist KoHTposibHast pabora (6onyc) 10

Ox3ameH 20

Cemectp 4(YKa3aHO MaKCUMaJIbHOE KOJIMYECTBO OaioB)

Konrponbnas pabota Ne3 (TeopeMsl CylecTBOBaHMS, ypaBHEHHS HEPa3pELIEHHbIE OTHOCUTEIBHO IIPOU3BOJHON U ypaBHEHNUS,
JIOTTYCKAOIIME TOHW)KEHUE Mopsiika) 25

KounrpomnbHas pabota Ned (JuddepeHnupyeMocTs 1o napaMeTpy, Gha3oBble MOPTPETHL, IEPBbIE HHTETPAbl, YCTOHIUBOCTD) 25
[MoceraeMocTh 3aHATHIA (JIEKIMOHHBIX) 10

[MocemaemocTs 3anHsaTHi (TpakTHYeckux) 10

Brinonnenue nomamsux 3agasui 15

Pabora y njocku 15

Hror 100

Tecr(6onyc) 25

Ok3amen 20

Kpurepun onieHMBaHUsI KOHTPOJBbHBIX paboT: Kaxxaas 3amaua u3 KOHTposibHBIX Nel-3 orieHHBaeTcs U3 MakcuMyMa 5 0aiioB, eciu
MOJyYeHHAsi CyMMa TPEBBIMIAET 25, TO MPEBhIICHUE 3aCUUTHIBACTCS, KaK OOHYCHBIN Oaml. B koHTponbHOU Ned: 1 3anava u3
MakcuMmyma 5 6amioB, 2 u 3 u3 10 MakcumasbHbIX Oannos. [Ipu oOHapykeHHH OMIMOOK B PELICHUH OIIEHKA CHUXKAETCS BIJIOTH 110 1
Gasuta, 0 6aiIoOB - 32 TIOJIHOE OTCYTCTBHE PELICHUS.

Kpurepuii olieHUBaHUs JOMAIIHEH KOHTPOIbHOR paboThl: OlieHKa KOHTPOJIb-HOI paboThl BEICTABISIETCA KaK CyMMa 0ajlIoB,
MOTy9eHHBIX 32 PelIeHre KaXI0H 3aga4n: 1 6amt — npaBuiabHOE pemenne, 0 6aioB — HeIPaBUIbHOE PENICHHE.

Onurcanue nokasareneii 1 KpUTEPUEB OLICHUBAHUS KOMIICTCHIIMH IS TeCTa!
HeynosnerBopurensHo ---  Menee 40% --- 0 6amioB

VY noenerBoputenbHo ---  40%-65% --- 10-16 Gamtos

Xopomro --- 66%-85% --- 17-21 6amios

Otmnyao  --- 86%-100% --- 22-25 6amios

[Topsnok npoBeneHus 3K3aMeHa

ITrceMeHHBIH K3aMeH: NPOBOIUTCS B IPUCYTCTBHH MIPEIOAABATENS U IPEIIIOIAraeT pelieHne 3a1a4 U Pa3BEepHYTHIH, OIHBII OTBET
Ha TEOpETHYECKHE BOIPOCHL. BOpoCk Kax10ro Ousera coCTaBIsIOTCSA C YU€TOM MaTepuala, MpoiIeHHOTO KaK Ha JICKIIMOHHBIX
3aHATHSIX, TAK ¥ HA MPAKTHYECKUX 3aHATHIX. Bpemsi, 0TBOIMMOE Ha BBIMOJHEHUE UTOTOBOM paboThI, 2 acTpoHOMHUYecKHX yaca (120

MUHYT).

KpI/ITepI/II/I OLICHMBaHUA SK3aMCHa:
3a Ka)xJ10€ BBITTOJTHEHHOE 33/IaHHE ourera CTYAEHT MOXKET IOJYYUTh OT 1 mo5 6aioB. Eciin 3aJaHUEC BBIMTOJIHEHO ITPaBUJIBHO, TO OHO
OLICHUBAETCS 5 bamnamu. Eciin 3aJIaHHC BBIIIOJIHEHO C OHII/I6I(8.MI/I, TO OaJlIbl CHIDKAIOTCS BILIOTh 10 1
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OaJuta B 3aBHCHMOCTH OT KOJIMYECTBA JIOMYLICHHBIX OMNOOK. Eciu 3a1anme BBIMOIHEHO MOJIHOCTHIO HEMIPABUIIBHO WIIM CTY/ICHT HE
BBINOJIHUII KaKkoe-1nbo 3aaHue u3 ouiera, To 3a Hero oH nosydaet 0 6ayuioB. CymMMa nostydeHHbIX 0ajiioB yMHOXKaetcs Ha 4/5.
MakcumaabHO€E KOJIMYECTBO 0aioB 3a sk3amen — 20,

HroroBas oLieHKa BBICTABISICTCSI, HCXO/s U3 HAOPaHHOI CyMMBbI 0aJLIOB:
Ot 0 10 49 6a/IoB — «HEYIOBIETBOPUTEILHO»
50-69 6annoB — «yJAOBJIETBOPUTEIBHOY»

70-90

0aIoB — «XOopouo»

91-100 6anIoB — «OTIIHYHOY.

7. YHEBHO-METO/JUYECKOE U THOOPMAIIMOHHOE OBECIHEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnyemas qutepatypa

7.1.1. OcHoBHas JUTepaTypa

ABTODBI, COCTaBUTENHU 3arnaBue MsnparensctBo, ron| Pecypc

JI1.1 |bu6uxos 1O. H. Kypc 00bIKHOBEHHBIX AU((epeHIIUaIbHbIX YpaBHEHUN Cankrt- [lerepbypr | 39BC
(http://e.lanbook.com/books/element.php? pll_cid=25&pll_id=1542)|: Jlaus, 2011

JI1.2 |®ununmos A. ©. COopHuK 337124 110 TU(PepeHIHATEHBIM YPaBHEHUSIM WxeBck :

Perynsapnas u
Xa0THIeCcKast
nuHamuka, 2000
7.1.2. lono/IHUTeIbHAS JIUTEPATypa
ABTOpBI, COCTABUTENIH 3arnaBue W3znarensctBo, ron| Pecypc
JI2.1 |Anexcannpos A. 1O0., |COOpHUK 3aJa4 U yIpa)KHEHUH 110 TEOPUU YCTOHUHMBOCTU Cankrt- [letepbypr | OBC
Amnexcannposa E. B., |(http://e.lanbook.com/books/element.php?pll_id=71702) : JTanb, 2016
Exumos A. B.,
Cwmupnos H. B.

JI2.2 |Onbcroasy JI. O. Juddepennuanbable ypaBHEHUS U BapUALUOHHOE UCUHUCIICHHE: Mocksa : 0.4, 9bC
y4eOHHUK 1969
(https://biblioclub.ru/index.php?page=book&id=455165)

JI2.3 |Kamke 3., Pozos H. X. |CnipaBoutuk no quddepeHnuanbHpIM YpaBHEHHAM B YaCTHBIX Mocksa : Hayxka, 9bC

IIPOU3BOJHBIX IIEPBOTO MOPSIIKA: CIIPABOUYHUK

(https://biblioclub.ru/index.php?page=book&id=468183)

1966

J12.4

Kamxke 3., ®omun C.
B.

CrpaBOYHHUK 110 OOBIKHOBEHHBIM TU(PEpPEHIINAIBLHBIM YPABHEHHSIM

Camnkr- [TerepOypr
: JIanp, 2003

J12.5 |ApHonba B. 1. OO6bIKHOBeHHbIE qUdQepeHInanpHble ypaBHeHH: yueOHoe tocodre |Mocksa : Hayka,
JUTS BY30B 1984
JI2.6 |Ilontpsarun JI. C. OObIkHOBeHHbIE 1U(depeHnnaNbHble ypaBHEHUS: yUEOHUK IS Mocksa : Hayxka,

rOCyJJapCTBEHHBIX YHUBEPCUTETOB

1965

J12.7

Ilerposckmii U. I,
Mpeimkuc A. 1.,
Ouneiinuk O. A.

Jlexuuu 1o Teopuu OOBIKHOBEHHBIX AU (PepeHIUANbHBIX YPaBHEHHIHA:
Y4eOHUK IJIs1 yHHBEPCHTETOB

Mocksa:
W3narenscTBo
MI'Y, 1984

7.2. Ilepeyens pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHHKAIMOHHOM ceTH ""UHTepHeT"

€]

http://e.lanbook.com/.

Jlanb [DnekTpoHHBIN pecypc] : aneKTpoHHO-0ubauoTeuHas cucreMa (ObC) / u3narenscrso Jlanb. — URL:

92

YHuBepcureTckas 0MOnnoTeka OHNaiH [ NeKTpOHHBII pecypc] : aneKTpoHHO-0ubnoTednas cucrema (ObC) / OO0
JHupexrmenua [Ma6mumunr. — URL: http://biblioclub.ru/.

33

Znanium.com [DnekTpoHHbIH pecype] : anekTpoHHO-OubroTeuHas cuctema (OBC) / Hayuno-u3narenbekuii HeHTp
HNH®PA-M. — URL: http://znanium.com/.

7.3 IlepeyeHb MHGOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoe oGecrieyeHue

LMS Moodle

MS Office365

7.3.2 IlpodeccnonaibHble 0a3bl AAHHBIX U HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMbI

© ®I'bOY BO «Yenl'V»




Pabouas nporpamma qucturuinHe "uddepeHnuansabie ypaBHEHUS " 110 HAPABICHUIO IOATOTOBKH (CIEHAIEHOCTH)
"[Ipuknannas MmareMaTuka 1 uHGopMaTrka" HarpasiaeHHOCTH (Ipoduto) MHpopMaMoHHO- yIIpaBIeHYeCKUe cTp. 14
texHonoruu ®I'bOY BO «Henl'V»

1. DnekTpoHHBIN Katanor HayuHou 6ubimnoreku Yenl'Y [DnekTpoHHsblit pecypce] : 6a3a nannbix / Yenso. roc. yH-T. — YensOunck, 1992

2. eLIBRARY.RU : nayunas snexTpoHHas 6ubmnoTeka : caiit. — Mocksa, 2000 — . — URL.: https://elibrary.ru — Pexum nocrymna: s
3aperuCTPHp. MOJb30BaTelieid. — TeKCT : AIeKTPOHHBII.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAY JIS)

1. YuebHnas aynutopus Ha S0 MeCT Ui POBEACHHUS 3aHATHH JICKIIHOHHOTO THIA, OCHAIIEHHAS IPOCKTOPOM, 3KPaHOM,
MarHUTHO-MapKepHOH TOCKOM, MapKepoM; € BO3MOXKHOCTBIO IEMOHCTPAILIMHU 3JIEKTPOHHBIX PE3EHTALUI IPY YPOBHE OCBEIIECHHUS,
JIOCTATOYHOM JUTSl paOOTHI C KOHCTIEKTOM.

2. YueOHas ayauTopus Ha 25 mecT ¢ JIOCKOH JUISL IPOBEACHUA MPAKTUYCCKUX 3aHITUH.

3. YueOHas aynuTopus Ha 25 MeCT Uil BO3MOKHOCTH CaMOCTOSTENILHON paboThl oOyuaromuxcs. Takxke, A1 caMOCTOATEILHON
paboThl 00yUarOIIMXCS UCIIONB3YETCs SIEKTPOHHBIN YUTANbHBIN 3a11 Hay4yHOoU 6ubinorexn Yenl Y, ocHaIIEHHbIH EPCOHANBHBIMU
KOMITBIOTEPAaMH, MyJIbTUMEIMHHON anmnapaTypoii. B ayauropun obecriedeH 10CTyI K pa3IMyHON CIPaBOYHOM JIUTEpaType,
SHIMKJIIONEUAM, OMOnrorpadu4eckuM 1 NOJTHOTEKCTOBBIM 0a3aM JaHHBIX, HHPOPMAIIMOHHBIM pecypcam «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUA IJIAA OBYYAIOIIUXCA IO OCBOEHUIO JTUCHUIIJIMHBI (MO Y JIA)

W3ydenue kax a0 TeMbl cIeyeT HAUMHATh C IPOPAOOTKU COOTBETCTBYIOLIEI0 TEOPETUIECKOrO MaTepUalla B ydeOHUKaX WU
HCTIONB30BaTh COOCTBEHHBIH KOHCIICKT JIEKIMI JTaHHOW TUCIUILIMHBL. {151 yCBOGHHS TEOPETHUECKOTO MaTepraia TakxKe HY>KHO
pa300path npeanaraeMble B IEKLIMOHHOM Kypce IpUMephl. TONbKO 3aTeM ClIeyeT 3aKpeluTh pa3o0paHHbli MaTepHal U3y4aeMoii
TEMBI CaMOCTOSATEIBHBIM PELICHUEM NpeyIaraeMbIX JOMAIIHUX 3agaHuid. CaMmocTosTensHas paboTa Haj 3aadaMu Kypca MOXeET,
KpOMe OCHOBHOI'O UCTOYHHUKA, IIPOBOJUTCS, 10 IPYrUM 3afadHukaM. He crouT npenedperars U CIpaBoOYHOil 1uTepaTypoil. Y cnenHoe
HalvcaHue MPOMEKYTOUHBIX KOHTPOJIBHBIX pabOT M TECTa BO3MOXKHO TOJIBKO MPY BHUMATEIBHOM, BCECTOPOHHEM U KaUeCTBEHHOM
U3y4EeHUM T€M NIPAKTHYECKUX 3aHATHH, IPEALIECTBYIOIUX JAHHON paboTe U 00BbsBIEHHBIX [IPENOAABATEIEM.

Heo0xoxuMo TIaTensHoO U J0OPOCOBECTHO N3YYHTh OCHOBHYIO M AOTIOJHUTEIBHYIO JINTEPATYPY, HCIOJIB30BATh HIICKTPOHHBIE
pecypcebl. AKTUBHAS U 100pOCOBECTHAs, CUCTEMAaTHUeCKas paboTa B TEUEHUE CEMECTPA, IIPOSIBICHIE UHUIIUATUBbI HA JIEKIIMOHHBIX U
MPAKTHYECKUX 3aHATHAX, IOCTOSHHOE BBIIIOJIHEHUE JOMAIIHUX W KOHTPOJIBHBIX palboT SIBISIOTCS] HEOOXOAUMBIM YCIOBHEM
JIOCTaTOYHOTO OBJIAJICHUS MATEPUAJIOM YUeOHON TUCHUIUIMHBI U YCIEIIHOTO IPOXO0XKIEHUS IPOMEXYTOYHOH aTTeCTaLUM 10
JICIIUTIIMHE.

B ciydae npuMeHeHUs IpU 00y4EHUH JUCLUILUIUHBL 3JIEKTPOHHOTO 00y4eHHMs, JUCTAHIIMOHHBIX 00Pa30BaTe/IbHbIX TEXHOIOTHH
oOmmenne 00yJaromuXxcs U MPernoaaBaTeNs OCYIIECTBISIETCS B PEKIME PEaTbHOrO BpEeMEeH!  (JaThl B CHCTEME IUCTaHIMOHHOTO
o6yuenust Moodle, coopanus B MS Office365 (Microsoft Teams)) win 0Ti105%KeHHOTO BpeMeHH (CHCTEMa IUCTAHIIMOHHOTO 00YYeHUsI
Moodle,MS Office365, anexTpornas mo4ra). BoibIryro 9acTh BpeMeH! 00yJaroIInecss CaMOCTOSITENIBHO paboTaroT ¢
yueOHO-MeToAuueCKUMU MaTepuanaMu. CTyAEeHTbl UMEIOT BO3MOXKHOCTb KOHCYJIbTUPOBAThCS C IPENOJaBaTeIeM 10 BCEM BOIIPOCaM,
BO3HUKAIOLINM B XOZI€ CAMOCTOSTEILHOM paboTHl HOCPEICTBOM JIEKTPOHHOM MOUTHI, COIIMATBHBIX CETEH MM MEeCCeHIDKEpOoB. JlocTym
o0yuaroIerocs K yueOHbIM pecypcaM B pEKUME OTI0KEHHOIO BpEMEHH, CAMOCTOSITENIbHOM PabOThl OCYIIECTBISIETCS YEPE3 CETh
WuTepHeT B yIOOHOM /ISl HETO MECTE, BPEMEHHU U TEMIIE.

[Tpu 0Oy4enun Ui ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI DJIEKTPOHHOE 00YUeHNE, AUCTAaHIMOHHbBIE 00pa30BaTeIbHbIE
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3ZMOXKHOCTb IIpUeMa-riepejaul HH(GOPMaIK B JOCTYIHBIX A1 HUX (GopMax.

Peanuzanyst AMCUMIUIMHEI C IPUMEHEHNEM 3JIEKTPOHHOTO 00YyUYEeHUs, AUCTAaHIMOHHBIX 00pa30BaTeNbHBIX TEXHONIOTHH (anee — D0,
JOT) ocymectBaseTcs Ha ocHOBaHUM «Il010KeHUS 0 peanu3aliy OCHOBHBIX U AONOIHUTEIbHBIX 00pa30BaTeIbHbIX IPOrpaMM C
IIPUMEHEHUEM 3JIEKTPOHHOTO 00ydIeHNs U JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH B (eaepanbHOM roCyAapCTBEHHOM
610/PKETHOM 00pa30BaTEIbHOM YUPEKACHUU BhICIIEro 00pa3zoBaHus «HenssOuHCKUl rocy1apcTBEHHbIH yHIBEpcUTeT», «Ilomoxenus
0 MOpsIKE 3a4eTa 00YJaOIIMMHUCS 10 OCHOBHBIM MPO(ECCHOHATBHBIM 00pa30BaTEIbHBIM POTPaMMaM BhICIIETO 00pa30BaHUS B
OI'BOY BO «YenlY» pe3ynbTaToB OCBOSHUS B OPraHU3aLUsIX, OCYLIECTBIIIONIMX 00pa30BaTeIbHYIO AESTENbHOCTD, YUeOHbIX
MIPEAMETOB, KypCOB, TUCLUITINH (MOAYJEH), IPAKTHK, JONOIHUTENBHBIX 00pa30BaTENbHBIX IPOTrPaMM» HOCPEACTBOM DIIEKTPOHHON
uHpopmanonHo-06pa3zoBarenbHoi cpeasl PI'BOY BO «Uenl Y». B uckirounTenbHbIxX citydadx (Gopc-Maxop U T.11.) IpU
peanu3aimu 00pa3oBaresibHOU AesTeNbHOCTH ¢ TpuMeHeHreM D0, IOT MoryT NpuMeHSATh KOMIIOHEHTHI, HE BXO/ISIIME B IEpeUCHb
3JIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTENbHON CPebL.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHMS JTUCITUIIJIMHBI OB YYAIOIMUMUCSA C MHBAJIMJIHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMMU 3/10POBbS

OcBoeHHE TUCIUIUTHHBI HHBATMIAMHI | JINIAMHU C OTPAHHYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbsI OCYIIIECTBIIETCS ¢ UCTIOJIb30BaHHEM
CIICIUANBHBIX TEXHHYECKUX CPEICTB U TOJI0 HH)OPMAIMOHHBIX TEXHOJIOTHIA, IPEOCTABISIEMbIX PeCypCHBIM yueOHO-METOIUIECKIM
LEHTPOM 110 00YYEHHUIO HHBAIIM/IOB | JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIME 3/10poBbst Yenl'V o 3ampocy 00y4aronierocs.

1. MoGuJIbHBIE CIIEIHATBHBIC TEXHUYECKUE CPEICTBA IS JIUL] C HAPYIICHUSIMH 3PEHHS: IOPTATHBHbINA KOMIIBIOTED C BBOIOM/BBIBOIOM
mpudtom Bpaiins ¢ curresatopom peun «EIBraile-W14J G2»; HOyTOyKH ¢ IPOrpaMMHO# 3KPaHHOTO
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noctyna NVDA; 31eKTpoHHbIE YBEJIMYHUTENH JUIsS YAAJICHHOTO IPOCMOTPA; BHACOYBEIWYHMTENN MNOPTATUBHBIC, TH IOILIEED;
1 (poBbIE JUKTO(OHBL

2. MoOunbHBIe CrelHanbHble TEXHHYECKHE CPEICTBA JUIS JIMI C HApYIICHUSIMH CIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IIOJISI CO
BCTPOCHHOU coBMecTUMOCThIO ¢ FM-ycrpoiictBamu; pamanoknaccsl «CoHeT-PCM» ¢ mepenaTinkoM, 3aylIHbIM HHIYKTOPOM H
WHAYKIMOHHOM MeTiei; cucreMa WHPOpPMAIMOHHAS /sl Cia0ocblmanix nepeHocHas «lcrok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; NporpaMMHUpyeMbIe CIIyXOBBIE amapaTbl HHAUBUAYAIBHOTO MOJIb30BaHMUS.

3. AccuctuBHble MH(GOPMALMOHHBIE TEXHOJOTHWH: HpPOrpaMMHOE ofecredyeHHe SKpaHHOro nocryna c¢ cuHTe3oM peun NVDA;
MIPOTPaMMBI SKPAHHOTO YBEIWYEHHS; IPOrPaMMBbI PEUEBOTO CHHTE3a sl KOMIBIOTEPOB U HOYTOYKOB; IIPOrPaMMBI PEYEBOrO CHHTE3a
JUTSt MOOHMITHHBIX YCTPOWCTB; SKpaHHAsl KJIaBUATypa; SKpaHHas JIymna.

ITpn HeoOXomuMocTH 11 OOYYArOLIMXCS C HapyLIICHMWSMU 3peHHs Ha pabodyMx MecTax ISl NMPOBENCHUS NPAKTHUYECKUX WIIH
Ja00paTOPHBIX 3aHATHH YCTaHABIMBACTCS CIELUAlbHOE IporpaMMHoe oOecreueHue (mporpamma peueBoil HaBurauuun NVDA,
pedeBble CHHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B ydeOHble aymuropum oOeCHeYHBACTCS OCCHPENATCTBEHHBI MOCTYN Uil OOY4YalomIMXCsS HMHBATUIOB M OOyYalolIUXCs C
OTPAaHWYEHHBIMH BO3MOXKHOCTAMH 370pOBb. B Kaxnoil ayauTtopuu, rae oOydyaroTCs MHBAIMABI M JHLA C OTPaHMYECHHBIMH
BO3MOKHOCTSIMH 3/I0POBBS, TIPETyCMaTPUBACTCS COOTBETCTBYIOIIEE KOJMMYECTBO MECT JUI OOYYAIOMXCS ¢ YIeTOM HapyIICHHH HX
30POBBS.

Jist OCBOCHHUSI MUCLUIUIMHBI MHBATUIAM W JIMIAM C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MPEIOCTABISETCS NOCTYI K
NeYaTHBIM UCTOYHUKAM, UMEIOIIMMCS B HaydHOH Oubmuoteke Yenl'V, ¢ HOMOIIBIO CHEHHMATIbHBIX TEXHHYECKUX CPEICTB; JOCTYI K
AJICKTPOHHBIM HCTOYHUKAM, MPEACTABICHHBIM B (OpME 3JIEKTPOHHOTrO JOKyMeHTa B (oHIe HaydHoW OuOmmorexku Yenl'V win
JIEKTPOHHO-ONOIMOTEUHBIX CHUCTEMaX, C IOMOLIBIO CHENHATIbHBIX TEXHHMYECKUX M NPOTPAMMHBEIX CPEACTB (pabodee MeCTO A
HE3psUero I0JIb30BaTeIs C MPOrPaMMHBIM OOeCleueHHeM 3KpaHHOro goctyna ¢ cuHTte3oM peud NVDA, pabodee mecto ¢
KOMIIBIOTEPHBIM POJIIEPOM 1 KiaBuaTypoil Clevy ¢ 00ipIiMy KHONKaMHK | C Pa3IesBIOIIeH KIIABUIIH HAKIIAAKOMN ).
Y4eOHO-MEeTOIMUECKHE MaTePHANbl [Tl OOYYarOUIMXCsl M3 YKCIa MHBAIUAOB U JIUIl C O'PAHUYCHHBIMH BO3MOXKHOCTSIMH 3[J0POBbBS
MIPEAOCTABISIIOTCS B OpMax, aAaNTUPOBAHHBIX K OTPAaHUYEHHSIM HX 3I0POBbS M BOCIPUATHS HHOOPMALHN:

JInist T ¢ HApYIICHUSIME 3PSHHUS:

- B IIeYaTHOH (hopMe yBEITHUEHHBIM HIPUPTOM,

- B popMe DIIEKTPOHHOTO TOKYMEHTA,

- B opme ayauodaiina,

- B IeyaTHOH popme mpudrom bpaiins.

JInist v ¢ HapyIeHusIMA CcIIyXa:

- B IIeyaTHOM (opme,

- B (popMe IIIEKTPOHHOTO JOKYMEHTA.

JIist UL ¢ HapYIICHUSIMH OMIOPHO-/IBUTATENBHOTO anmapaTa:

- B IIeyaTHO# (opme,

- B popMe DIIEKTPOHHOTO TOKYMEHTA,

- B opme ayauodaiina.

JlaHHBIM IepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA 00YJalOIINXCSL.

J11s1 MHBAJIMIOB U JIKII C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI OCBOCHUE AUCHUTUTHHBI MOYKET OBITh YACTHYHO WITH MOJTHOCTHIO
OCYIIIECTBIICHO C UCIIOJIB30BAHUEM JUCTAHIIMOHHBIX 0Opa3oBarenbHbix TexHomoruii (Moodle, Adobe Connect Pro u mp.).

B 0CBOCHUM NUCHUIUIMHBI WHBANIUIAMH U JUIAMH C OTPAaHHYCHHBIMH BO3MOXKHOCTSIMH 30POBbSI HCIOJIB3YETCSl HHAWBUIYaTbHAS
pabora. Ilon mHAMBHAYyalBbHOM paboTOH mMoapasyMmeBaeTcs ABE (GOpPMBI B3aMMOACHCTBHSA C MHperojaBaTeleM: HHAMBUAyalTbHAas
yueOHas paboTa (KOHCYIBTAlMHK), T.€. HOTMOIHUTEIBHOE pa3bsCHEHHE Y4eOHOr0 Marepuana U yriyOJeHHOE H3ydeHUE MaTepHaia ¢
TeMH OOy4aloIIMMHCS, KOTOpble B JTOM 3aWHTEPECOBAHBl, W WHIMBHAYalbHAs BOCHHTAaTeNnbHas pabora. MHauMBHOyalbHBIE
KOHCYJIbTAllM¥ HANIPABJICHBI HA WHIMBHAYATM3ALUIO O0YUSHHUS U YCTAHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa MEXIY HPEroIaBaTesieM
1 00yJaomuMcs MHBUTUIOM HIIH 00YYAIOIIMMCS ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 310POBBSI.

Ipu npoBeeHUN TPOLETYPbl OLICHUBAHUS PE3yIbTATOB OOYYCHUS] HHBAIUIOB H JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS
[0 AWCUUIUIMHE OOECIIeYnBAETCsl BBHIIIOJIHEHNE CIEAYIOINX IOMOJHUTENbHBIX TPeOOBAaHWH B 3aBUCHMOCTH OT MHAWMBHUIYaNbHBIX
0COOEHHOCTE!, 00yUaroImuXCcs:

a) MHCTPYKLMS 10 TOPSAKY NPOBEICHUS MPOLENyphl OLEHUBAHUS MPENOCTABIAETCA B NOCTYMHOH (opme (YCTHO, B MUCHMEHHOH
¢bopme, B mucbMeHHOH (popme mpupToM Bpaiisis, ycTHO ¢ HCHONB30BaHUEM YCIYT CYpAOIEPEBOIUNKA);

0) moctymnHas (GopMma HpPEAOCTABICHUS 3a/JaHHi OLICHOYHBIX CpEeACTB (B MeuyaTHOHW (opme, B TedyaTHOW (OpME yBEITHMYCHHBIM
mpudTom, B medatHoi popme mpupTom bpaiins, B hopMe dIeKTPOHHOTO TOKYMEHTA, 3aIaHHs 3a4UTHIBAIOTCSI ACCUCTCHTOM, 3a/IaHHUS
MIPEIOCTABIIIOTCS C HCIOJIb30BAaHUEM CYPJIONIEPEBOAA);

B) JocTymHas (popMa MPEJOCTABICHHSI OTBETOB Ha 3ajJaHus (MMMCHBMEHHO Ha OyMare, HaOOp OTBETOB HAa KOMIBIOTEpPE, MUCEMEHHO
upudTom Bpaiins, ¢ ucnoab30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

Ipu npoBeeHUU TPOLETYPbl OLCHUBAHUS PE3yIbTATOB OOYYCHUS] HHBAIUIOB H JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbBS
IpeyCMaTPUBAETCS HCIONb30BaHUE TEXHUUECKHUX CPEICTB, HEOOXOIMMBIX UM B CBSI3H C MX MHIMBUAYaTbHBIMA OCOOCHHOCTSIMU. DTH
cpeicTBa MOTYT ObITh mpenocTaBieHbl Yenl'Y WM MOTYT WCHONB30BAaThCS COOCTBEHHbIE TEXHUUYECKHE CpeAcTBa. Ilpu
HEOOXOIMMOCTH MHBAIUAAM M JIUIAM C OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 30POBBSI IIPEIOCTABISETCS JOMOIHUTEIBEHOE BpeMs JUIs
MOJrOTOBKU OTBETA Ha 33JIaHMs, IPOLICAYPa OLCHUBAHUS PE3YJIBTATOB OOYUCHUS 110
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JUCHUILUIMHE MOXKET MMPOBOAUTHCA B HECKOJIBKO OTAIlOB.
HpOBe)IeHI/Ie Inpoueaypbl OLICHUBAHUS PE3YJILTATOB 06y‘-IeHI/I$[ HWHBAJIUAOB U JIMI C OrpaHU4YC€HHBIMU BO3MOXXHOCTSIMU 340POBbS
JOITYCKA€TCs C MCITI0JIb30BAHUCM TUCTAHIIMOHHBIX O6pa3OBaTeJ'IBHI:IX TEXHOJIOTHH.

© ®I'BOY BO «Henl'V»




Kourpoupbuas pabora Ne 1 Kourpoapuas pabora Ne 1

Bapuarm 1 Bapuarnm 5
- 3ettgydr + (2 - e")sec’ ydy = 0 1. ¢/sinz — ycosxz =0, y(%) =1.
y=2-2 yuy=1
oy ' 2.y =y+Va?+y? y(1)=1
y+2 \? 3. 2y +y(ztga + 1) = secz.
Ly =o)L
r+y—1 3,—a2

4.y —xy = —y’e
.xy +y=Inz+ 1. T
5. ycosxdr + sinx dy = cos 2z dz, y(f) =1.
. (22 + 3y?)dx + 6xydy = 0. 2

6. v =Bz —y+2)?2-1.
4y =1 y(=1) =0 ( )

KonTposubHasa pabora Ne 1 KonTposabHasa pabora Ne 1
Bapuarnm 2 Bapuarnm 6
(T4 e®)yy = e, 1. (1—-22)y =2(y+v?), y(0)=0,5.
Ly = ycoslng, y(1) = 1. 2. 2%y = y(z +y).
T
y+12 2 -11
/ = si 3.y = - 12) = —11.

. Yy +ycosz = sin 2. Y c—11 y+12° y(12)

y e” /
LAy + == ) 4. yrlnzx +y=2Inzx.

z  xyd

5.y —ytgx +y?cosx = 0.

S 2xyy =32 —yt + 3%, y(1)=0.
.y = /1002 + 2 + y — 100.

6. (2% + zy?)dz + (22y + y*)dy = 0.

Kourposabuasa pabora Ne 1 Kourpoabuasa pabora Ne 1
Bapuarnm 3 Bapuarm 7
. (T+9?)dx + (14 22)dy = 0. 1. e®sin®y + (1 +e*®) cosy -y = 0.
- (y+ ay)de = zdy, y(1) =0. 2. 2y =22 —y2+y, y(l)=0.
y,:2—4y—6x. 3. xyy —y? =1
rT—y—2 p
x
, 2 4. 2= =2tz -3, wx(-1)=1.
Lxy 4+ 2y=e" dt
L xy - 222/ = 4. 5. x(22% + y?)dx + y(22 + 2y?)dy = 0..

I 2 _
. %dx+(y3+lnz)dy:0. 6. vy =sin“(y — x).

Kourposabuas pabora Ne 1 Kourpoabpuas pabora Ne 1

Bapuarm 4 Bapuarnm 8
. (1+y?)dx + zydy = 0. 1. ylnyde + zdy =0, y(1)=1.
.:ry’zy—f—xcong. 2.y +y=z2+1, y(1)=-1L

T
t

x4+ 1)y 4y == 3. sintdx = (4t sin? 3 + x)dt.
.yzlnz +2y = /16yInx. 4. gjy/74y7x2\/§:0_
. 22ydx + 23dy = dx. 5 xdx + ydy . xdy —ydr 0

v
Ly =872z +y) -2, y(g) =
6. y—ay =2(x+yy).

N




Kourpoupbuas pabora Ne 1
Bapuarm 9

Kourpoapuas pabora Ne 1
Bapuanm 13

Lev(1+y)=1 c o/ 14y +yy'V1i+a? =0.
2.2y +2/ay =y, y(1)=0. .xy +y1n% =0, y(1)=1.
3. zy' + 22 +y(z—1)=0. P
/ _
4. y' —8x\/y = 21
Y 4ty =41+ 2%)e Y2, y(0) = 1.
5. (22 — sin® y)dx + x sin 2ydy = 0.
( in"y) ey . (2?2 —y)dx + xdy = 0.
6. v = (y — 4z + 3)%
y= ) .y cos?(y —x) = 1.
KonTposubHasa pabora Ne 1 KonTposabHasa pabora Ne 1
Bapuarm 10 Bapuarm 14
1. xy/ :ylng. - (T4 y?)de = zdy.
x
3 +6
- —2y — - =0. = 0) =1.
2. (x—2y—8)dy+ By — 2z + 11)dx =0 Y ST y(0)
Y
3. y'—;=x2, y(1) = 0. .y +ytgx =sinx.
2
4. yy' + y?ctgxr — cosx = 0. ) Bxy’—l—%—l—y(x—l):o.
Yy
5. ydx + (z — y®)dy = 0.
. y2ady — yide = 22dy.
6. ¥y —3=tg%(2r —y).
. (zcosy —ysiny)y' + (xsiny + ycosy) = 0.
Kourposabuasa pabora Ne 1 Kourpoabuasa pabora Ne 1
Bapuanm 11 Bapuanm 15
1. ¥y +tga(y—1) =0. . cosydy — (1 4 cosx) sinydz = 0.
2. xy + 4% = (222 + 2y)y'. ,: 3y + 2yx?
2 +2y%
3. (y+2)de = 2r+y—4)dy, y4)=2.
.y =ytgx + ctgx.
4.y — 9%y — (2° — 22)y?/3 = 0. voue 8
/I __ 2 —
- 11 y 1 .y+ay =2y*lnx, y(1)=0,5.
5. (ﬁ—i—;—&-f)dx—&-(ﬁ—&-f—?)dy:(). y 5 o
Vatty y 2y Yy . (3+2P>dx+(ﬁfg>dy:0.
6. 2ydx + (y* — 6x)dy = 0.
( Y =2 —y+3+2.
Kourposabuas pabora Ne 1 Kourpoabpuas pabora Ne 1
Bapuanm 12 Bapuanm 16
1Ly +zy+y®) =0. . (z+ D)dy — [(z% — 2) Iny¥]dz = yInydz.
1 20, (02 2
2. xy’:y(l—i—lng), y(l) = —. - atdy = (y° —ay +a%)dz.
v Ve
, 4z +3y—2 (0) =2
3. z(x—1)y +2zy = 1. o y AN
4. 2y sinx 4 ycosx = 3 sin® x. . 2 dx + 2tz dt = e'dt.
5. (1+av/z2+92) + (=1 + V22 +y?)yy' = 0. . xy =2\ /ycosx — 2y.
6. dxyy = y* + /22 + 8. (e -9ty =1




Kourpoupbuas pabora Ne 1
Bapuanm 17
. e¥(1+ 22)dy — 22(1 + ¢¥)dx = 0.

.y’:tgzg—i—g—l—l.
T oz

dy 2zy 5
L = 272 + 4.
de x2+4 TV

cwy +y=-—zy®, y(l) =1
. (siny + g)da: + (zcosy +Inx)dy = 0.
x

Y =tg?(2r —y) + 2.

Kourpoapuas pabora Ne 1
Bapuanm 21

(1 =22y —22y? = ay.

.y’zctg2g+g+1.
r  x

+2 Y+ 2
"= g2 (2 1 .
4 & (z+1 * +m+1

(4 y)y =1,
Sy +ay=(1+z)e"y?,  y(0) =1

Cy'sin?(y —z) = 1.

KonTposubHasa pabora Ne 1
Bapuanm 18

Loy —x=2%lnz, y(l)=1.

, Y

.y == —sin” =.
T x

3R (P + ) = (v — ).

y _ =
x+1—e .

.y +

(Y - x\/g)(alc2 1) =uy.

. 2w sinydx + (22 cosy — sin 2y)dy = 0.

.y =

KonTposabHasa pabora Ne 1
Bapuarnm 22

. ytgr+y=3.

y2

y
49 9 ya)=o.
S+o L ()

42y oy =1
-y =yQ2ay —1).
. 2w cos?ydx + (2y — x? sin 2y)dy = 0.

. (22 + y? + 27)dx + 2y dy = 0.

Kourposabuasa pabora Ne 1
Bapuanm 19
! 2 _
.Y —xyt = 2xy.

. 2xyy’ = 2y% 4yt + 2t
ae -1 1) =y
cosz(1 + sinx)

. 2y +ycosx = — y(0) = 1.

. . 1 1
. (smy—l—ysmx—i— f)dx—&— (a:cosy—cosx+ f)dy =0..
T Y

LY =B —y+2)?+3.

Kourpoabuasa pabora Ne 1

Bapuarm 23
cy—y =y tay
dy _ (z—y)y
dr 22 y(1) =1.

. bayty’ +y5<y— — 1) =0.
x
.y =ycosx — y?sin 2z.
. (1 —e 22y?)da + e 2%y dy = 0.

Y =tg?(2r +y) — 1.

Kourposabuas pabora Ne 1
Bapuanm 20
. yz¥~ldr 4+ 2¥Inxdy = 0.

. xy’cosg = ycosg -z, y(1)=
x x

e

2y —9x -7
22—y +3°

/

Cxty =ay — 2.
. (¥? + x)dx = daydy.

3222 + 14 223y’ = 0.

Kourpoabpuas pabora Ne 1

Bapuarnm 24
. 2y +y=y(sinz — x).
2

Y Y
LY ==-= -1)=1
y="5-2 y=1)

, Tty —2

272

(= 2y + (227 — 1)y = 23,
2
. (4 — y—z)doz + 2gdy =0.
x x

20y +ay) =y, y(l) =2



Kourpoupbuas pabora Ne 1

Kourpoapuas pabora Ne 1

Bapuanm 25 Bapuanm 29
Ly=2-2 ya)=1 ca(y +1) =tgy + .
Tz oy
(- 1)y - o) . (2% + 92 dy = 22y da.
29 =" 0 V=2 L oyt2 | y—2 .
3. ¢y +ycosx = sin 2.
, . tdr — 2z dt = t3Intdt.
4. vy +y = —ay°. .
) cay—y =~y —e ), y(0) = 1.
6 ydx + x dy + (sinx dx + siny dy) cos?(xy) —0
' cos?(zy) '
KonTposubHasa pabora Ne 1 KonTposabHasa pabora Ne 1
Bapuanm 26 Bapuanm 30
1222y +1=y, y(1)=-1 . (1= 2?)dy + xydz = 0.
2. 2z —y+4)y =2y —x—5). y—xy
2z —y+4)y = 2y ) A2 -t
3. (xcosy — sin2y)dy = dx.
2y J = 22 +3y—95
Ly =ayt 5 Su—5
2 ' _ 2
5 rdr+ydy ydr—xdy - (@ + 1)y =22y = (1 +27).
T2 g2 z? ' -y + 2xy = 2235,
6. 3y’ =ctgBy+a2)—1, y(0)= %. - xdy+yde +y*(edy —ydr) = 0.
Kourposabuasa pabora Ne 1 Kourpoabuasa pabora Ne 1
Bapuanm 27 Bapuanm 31
1. 229/ + 4% =1 . ysinzdx + cos? zlnydy = 0.
2. (y*y’x)ctg%:fv, y(1) = 0. -y’\f:\/y*fwr%
3y = _y-w-b
y—a—4 A
4. y' +x 3y = 3y.
vy Y —ytgr=—5—, y(0)=0.
5. (z + 2xy — y*)dy + y?dx = 0.
Y
r_
6. y/:COS2(y—£C). Y _leny+y—x
. (32% =2z —y)dr + 2y — 2+ 3y?)dy = 0
Kourposabuas pabora Ne 1 Kourpoabpuas pabora Ne 1
Bapuanm 28 Bapuarnm 32
1. (z+2y)de —xzdy =0, y(0)=1. . cosydy — (14 cosz)sinyde =0
2 y/:w .y tay —a?
‘ 10z —y—9 vy = 22
1— 92z T+2y—3
Y — 1. ==
Sy 22 7 LA y—3
/ 2 —
4. yy +yctgr = cosz. D1+ )dr = (z + 2t — 12)dt, (1) = —Z
5. (ycosz — x2)dx + (sinz + y)dy = 0. -
e
L2 —y=—
6. Y =\y—x+3+1. vy

Y
(42?2 +y?)dx + (-1 + /22 + y?)ydy = 0.



Kourpoabuas pabora Ne 2

Bapuarnm 1

. ITocTponTs nuHeitHOE OTHOPOAHOE AUddepeHITATHHOE
ypaBHEHHe ¢ MoCTOAHHbIME Kodbdurmenramu (Bo3-
MOXKHO 60Jiee HU3KOrO MOPsIIKA), MMEIIIee JaHHbIe
qacTHbIE pelreHus: y; = xe®, yo = xre .

. Pemmurp nureiinoe HEOZHOPOIHOE yPaBHEHUE C HEOIHO-
POJIHOCTBIO B BU/le KBa3UMHOI'OYJIEHA!

y// + 52.,// +6y —e T +€72I.

. Pemmurp smHeitHOE HEOIHOPOJHOE yPABHEHWE, MCITOIIhb-
3ysd MeTOJI, Bapualluy IIOCTOAHHOI:

Yy + 4y + 4y =e *“Inzx.

. Pemurs nuneiinyto oaHOpoaHyO cucremy & = A x:

0 10
A=|[-14 4 0], Nas=2
—2 1 2

2 1
. Haiitu skcnonenry or marpumst A = (1 2).

Kourpoabuas pabora Ne 2

Bapuarnm 3

. TlocTponTs nureitHOE OmHOpOAHOE AuddepeHInaAIHHOE

ypaBHEHHE C MOCTOAHHbIME KO3 durmentamMu (Bo3-

MOXKHO 60Jiee HU3KOrO MOPSIZKA), MMEIOIIee JaHHbIe

JACTHBIE PEILIeHUs: Yy = x2e®, Yo = ze®.

. Pemurp nuneiinoe HEOZHOPOIHOE ypaBHEHUE C HEOIHO-

POAHOCTBIO B BUAE KBA3MMHOI'O1JIEHA:

y'V — 81y = 27e 732,

. Pemmurp suHeitHOE HEOTHOPOIHOE yPABHEHWE, MCIIOIhb-

3yd MeTOJI BapUalluy IIOCTOAHHOIL:

eil?

VA — a2

y' -2y +y=

. Permuts nmumeiinyio ogHOpoaHyio cucremy & = A x:

9 -6 -2
A=[18 —12 3|, Aao3=-3.
18 -9 -6

1 -2

1 4
. Haiitu skcnionenty or marpurst A = ( )

Kourpoubuas pabora Ne 2

Bapuarnm 2

. Iocrpours nuneiinoe oaHopoaHoe auddepeHiuaibHoe
ypaBHEeHHE ¢ MOCTOAHHbIME Kodbdurmentamu (Bo3-
MOXKHO 60jiee HU3KOINO MOPSJKA), MMEIOIIEe JaHHbIe
qacTHbIE pelreHus: y; = xe® cos2x, Yo = e*sin2x.

. Permuts nuneiitnoe HEOTHOPOIHOE YPaBHEHUE C HEOIHO-
POJHOCTBHIO B BHU/le KBAa3UMHOI'OYJIE€HA!

y" +2y" — 3y = (8x + 6)e”.

. Pemuth nuHeitHoe HEOTHOPOTHOE YpaBHEHUE, UCIIOJb-
3ysi METOJI BApUAIIUH TTOCTOSHHOI:

y' Ay =

sin® x

. Pemurp suneiinyto ofHOpoaHYO cucremy & = A x:

2 6
A=|1 1 =5, Aags=-L
1 2

Kourposnbuas pa6ora Ne 2

Bapuarm 4

. Iocrpours nuneiinoe ognopoaHoe audepeniuaibHoe

ypaBHEeHHE ¢ mOCTOAHHbIME KodbdurmentamMu (Bo3-

MOXKHO 00jiee HU3KOrO MOPSZKA), MMEIOIIee JaHHbIe

YyacTHbIe perreHnd: y; = &2 cosdx, ys = 1.

. Pemuts nmuneitnoe HEOTHOPOIHOE ypaBHEHUE C HEOTHO-

POAHOCTBIO B BHAE KBA3MMHOI'OY1JIEHA:

y" — 5y’ + 6y = 13 sin 3z.

. Pemuth nuHeiiHOe HEOTHOPOTHOE ypaBHEHUE, WCIIOJb-

3yd MeTOJ Bapuallul IOCTOTHHOIL:

3z

//_3/ N = —
v 2= o

. Pemurs jmunelinyio oaHOpoaHyO cucremy & = A x:

4 6 —15
A={1 3 =5, Mas=1
12 —4

4 2
. Haiitu skcnionenry or marpumpsr A = ( )

-1 1



Kourpoabuas pabora Ne 2
Bapuarm 5
. ITocTponTs nuHeitHOE OTHOPOAHOE AUddepeHITATHHOE

ypaBHEHHe ¢ MoCTOAHHbIME Kodbdurmenramu (Bo3-

MOXKHO 60Jiee HU3KOrO MOPsIIKA), MMEIIIee JaHHbIe

YacTHBIE pemieHns: y; = e>*,  yp = sin(—5x).

. Pemurs nureiinoe HEOZHOPOIHOE yPaBHEHUE C HEOIHO-
POJIHOCTBIO B BU/le KBa3UMHOI'OYJIEHA!

Yy +6y" + 9y = (162 + 24)e”.

. Pemmurp smHeitHOE HEOIHOPOJHOE yPABHEHWE, MCITOIIhb-
3ysd MeTOJI BapuallUuy IIOCTOAHHOI:

y' Ay =

sin 2z

. Pemuth nuneiinyio omHopoaHyio cucremy & = A x:

0 -4 0
A=|1 =4 0], Maosz=-2
1 -2 -2

. Haiitu skcnonenTy or marpumsr A = (; 3)

Kourpoabuas pabora Ne 2

Bapuarnm 7

. TlocTponTs nureitHOE OmHOpOAHOE AuddepeHInaAIHHOE

ypaBHEHHE C MOCTOAHHbIME KO3 durmentamMu (Bo3-
MOXKHO 60Jiee HU3KOrO MOPSIZKA), MMEIOIIee JaHHbIe
4acTHbIE pelieHus: y; = xsindx, 1y, = e*.

. Pemurp nuneiinoe HEOZHOPOIHOE ypaBHEHUE C HEOIHO-

POAHOCTBIO B BUAE KBA3MMHOI'O1JIEHA:

4y —y = 2% — 24z

. Pemmurp suHeitHOE HEOTHOPOIHOE yPABHEHWE, MCIIOIhb-

3yd MeTOJI BapUalluy IIOCTOAHHOIL:

2

1" 2
Yy ATy = = .
sSinTx

. Pemmuts numeiinyio ogHOpoaHyIo cucremy & = A x:

4 -5 2
A= (5 =7 3], M=1 As=0.
6 —9 4

1 1
. Haittu sxcnonenty or marpunpt A = ( )

3 -1

Kourpoubuas pabora Ne 2

Bapuarnm 6
. Iocrpours nuneiinoe oaHopoaHoe auddepeHiuaibHoe
ypaBHEeHHE ¢ MOCTOAHHbIME Kodbdurmentamu (Bo3-

MOXKHO 60jiee HU3KOINO MOPSJKA), MMEIOIIEe JaHHbIe
JACTHBIE PEIIEHHUS: Y1 = &2, Yo =e€ '°.

. Pemmurs nuneiitnOe HEOTHOPOIHOE YPABHEHUE C HEOIHO-
POJHOCTBHIO B BHU/le KBA3UMHOI'OYJIEHA!

y" +1y + 2,5y = 25cos 2z.
. PemuTh nunefiHoe HEOIHOPOAHOE ypaBHEHHE, HCIOMb-

3yd MeTOJI Bapualluy IOCTOAHHOIL:

663x
"9y + 18y = ———.
Vo=

. Pemurs juHelinyio oaHOpOAHYIO cucremy & = A x:

12 -6 -2
A=[18 =9 3|, Aa2s=0.
18 -9 -3

. Haiitu skcnonenry or marpumpst A = (;1 _43>

Kourposnbuas pa6ora Ne 2

Bapuarnm 8

. Iocrpours nuneiinoe ognopoaHoe audepeniuaibHoe

ypaBHEeHHE ¢ mOCTOAHHbIME KodbdurmentamMu (Bo3-
MOXKHO 00jiee HU3KOrO MOPSZKA), MMEIOIIee JaHHbIe
JacTHBIE pertenns: y; = shx, yo = chux.

. Pemuth nmuneitnoe HEOTHOPOIHOE ypaBHEHUE C HEOIHO-
POJHOCTBHIO B BHU/le KBA3UMHOI'OYJIE€HA!

Yy =4y + 3y =41 —z)e "

. Pemuth nuHeiiHOe HEOTHOPOTHOE yYpaBHEHUE, WCIIOJIb-
3ysi METO/I BAPUAIIUH TTOCTOSHHOIA:

2z

y" — 4y + 5y = :
COS T

. Peuurp suneiinyto onHopoaHyio cucremy & = A x:

5 -3 2
A=|6 —4 4], M=1, A=2, X\3=3.
4 —4 5

. Haittu sxcnonenty or marpunpr A = (é g)



KonTpoubHas pabora Ne 3

Bapuarm 1
. Hna samaqn Komm ¢ = ¢3/x, 2(0) = 1 yka3arb Kaxoii-
HuOyZb OTPE30K, HA KOTOPOM CYIIECTBYET PELICHHE C
JTAHHBIMU HAYAJIHHBIMA YCIOBUSIMH.

. IlocTpontn TOCJIeTOBATETHHBIE pubINIKe-
HUA Yo, Y1, Y2 K PEIIeHUI0 JaHHOH  3a/a4u:

Y =y*—z,y(0) =1

. Ilpy xakux mOpgaKax N  ypaBHEHUE y(”) =
fyy ", ..,y ) ¢ menpepbmno  nudde-
peHuupyeMoil pyHKimeil f MOXKeT uMeTb Cpeau CBOUX
permmennit e GYHKIMM: y; = 2T, Yo = 22 + 2.

. a) Permuts ypasmenme: 2z = 2y/% — 1.
6) BbimesnTh 0coOble pereHus (eCian OHU €CTh).

. Pemmuts ypapmenme: y'2 + 2yy" = 0.

. Pemmuts ypapmenme: 4y’ = x2 + 3’2,

KonTpoubHas pabora Ne 3
Bapuanm 4

. Hna samaun Komm & = t7/22, 2(0) = 1/7 yxazatnb

KaKOM-HUOYIb OTPE30K, HA KOTOPOM CYIIECTBYET pelle-
HUE C JaHHBIMU HAYAJIBHBIMU YCIOBUSAMU.

. IlocTponutsn TOCJIeJOBATETHHBIE IpUOINIKEe-

HUA y07 yl, ’yQ K peH_IeHI/HO /‘l&HHOﬁ 3&,&&‘11/15
y =y*+ 22, y(0) = 0.

- HpI/I KaKNX HaYaJbHBIX YCJIOBUAX CYIIECTBYET €IWH-

CTBEHHOE€ penieHne CuCTeMbl:

d d
Sy Vi1 = Ve

. a) Pemuts ypasuenme: y = zy’ — 3y'3.

6) Boiaesurs ocobbie perenus (€Cjau OHU €CTh).

. Pemmuts ypasmenme: y'(1 +y'?) = 5y".

. Pemmmts ypasmenme: o' = (x + 1)y” + "%

Kourpoubpuasa pabora Ne 3

Bapuarnm 2
. Jns zanaun Komm & = t3/2% x(0) = 1/6 yxazarsb
KaKOW-HUOY/Ib OTPE30K, HA KOTOPOM CYIIIECTBYET perrie-
HHe C JaHHbIMH HaYaJbHBIMH YCJIOBUAMH.

. IlocTpontn MTOCTIeIOBATETHHBIE TIPUOTHKEHI S
Yo, Y1, Y2, 20, 21, 22 K DPEHICHUIO ,HELHHOIZ 3a/1a49M:
/_ I .2 — —

. Ilpy KakMX HAYATBHBIX YCJIOBUSAX CYIIECTBYET €IWH-
cTBenHOe pemenne ypasnenns: (r + 2)y” =y’ + /y.

. a) Permuts ypasmenme: 2y% — 3y? +x = y.
6) BbimesuTh 0coOble pereHus (eCian OHU €CTh).

1"

. Pemmmts ypasuenme: (y")? —y'y" = (y'/x)z.

. Pemmuts ypasmenne: y"?y + 3y’ (v —vy') — 2 = 0.

Kourpoubuas pabora Ne 3
Bapuarm 5

. Jns sagaan Komm & = t/x3, x(0) = 1/3 yxazath

KaKOH-HUOY/Ib OTPE30K, Ha KOTOPOM CYIIECTBYET perlie-
HU€ C JAHHBIMYU HAYAJIbHBIMU YCIOBUSIMHU.

. Iloctpontn MTOCTIeTOBATETHHBIE MPUOTHKEHHU S

Yo, Y1, Y2,20, 21, 22 K DPEHICHUIO ,H&HHOP'I 3a/1a49H:
y' =y*/z, 2 =y/2,y(0) =1,2(0) = L.

. IIpu  kakux nopszkax n  ypasmenme (™) =

flx,y, 9,y ...,y V) ¢ mnenpepwso  amdcbe-
peHtupyemoii pyHkImeit f MOXKeT MMEeTh Cpeau CBOUX
perenuit e GyHKIUU: y1 = T + xg, Yo = 502/2 + .

. a) Pemuts ypasuenme: x2y? = xyy’ + 1.

6) Boiaesurs ocobbie perieHus (€CJau OHU €CTh).

1,01

. Pemmmts ypasmenme: y'y" = 2(y")>%.

. Pemuts ypasuenue: 5y +y"? = z(y" + x).

KonaTpoubHas pabora Ne 3

Bapuarnm 3
. Hna samaun Komm & = ¢8/22, 2(0) = 1/8 ykazatnb
KaKO-HUOYIb OTPE30K, HA KOTOPOM CYIIIECTBYET Pellre-
HUE C JAHHBIMYU HAYAIHbHBIMU YCIOBUSIMHU.

. Iloctpourn MIOCJIETIOBATE/THHBIE npubJinKe-
HUAS Yo, Y1, Y2 K PEIIEHUIO JAHHONH  3a/Ja9u:
y' =y +z,y(0)=0,9(0) = 1.

. Ipn kakwx mopsimkax n  ypasmenme y(™) =
flx,y, 9y, ...,y V) ¢ menpepsBro  mudde-
pernupyeMoil pyHKimeil f MOXKeT UMeThb Cpeau CBOUX
pemennit pyHknun: y; = + 1, yo = & + cos .

. a) Pemurs ypapnenne: y = xy'? — 2y'3.

6) BbimesnTh 0coOble perenus (eCan OHU eCTh).
. Permuts ypaswenwe: yy” + 1 = y'%.

. Permurs ypasmenme: y'* — o3y = 1.

KonTpoubHas pabora Ne 3
Bapuarnm 6

. Hna sapaau Komm & = t° /22, 2(0) = 1 ykazaTb Kaxoii-

HUOYAb OTPE30K, HA KOTOPOM CYIIECTBYET PEIICHHE C
JAHHBIMY HAYATBHBIMA YCIOBUSIMM.

. Iloctpoutn MIOCJIETIOBATEIbHBIE npubJImKe-

HUS Yo, Y1, Y2 K PEMIeHWIO JAHHOW  3aJa4m:
Y =y2+322 -1, y(1) =1.

- HpI/I KaKWX HaYaJIbHBIX YCJIOBUAX CYIIECTBYET €IWH-

CTBEHHOE DellleHNe YPaBHEHUd:

vy @ —y") =y

. a) Pemmuts ypasuenme: yy'? = 2zy’® + 1.

6) BbimesuTh 0coOble perieHus (€Can OHU €CTh).

. Pemuts ypasuenme: y'? = (3y — 2y )y".

. Pemurs ypasuenme: xy’3 =1+y".



Kourposabuast pabora Ne 4

Bapuarnm 1

. dna 3amasm & = evine +xt, x(0)=1-— % HaHTH

0x(t,e)
Oe

TIPOM3BOIHYIO

e=0

. HaiiTu Bce nosoxkenusi paBHOBeCHU s, UCCJIEIOBATH UX HA
YCTORYMBOCTD, HANTHU NEepBbIe MHTETPAJIibl, HAPUCOBATH
Gba30BbIi TOPTPET JTUHEHHONW CHCTEMBI:

r = 2x+y—1
Y x4+ 2y+1.

. HaiiTu BCe moIoy)KeHnsT paBHOBECHS, UCCTETOBATH UX HA
YCTOUYMBOCTb, HAMTH MepBble NHTErPaJIbl, HAPUCOBATH
$a30BbIil TOPTPET KOHCEPBATUBHON CHCTEMBI:

i =4z — 2z.

Kourpoabpuass pabora Ne 4

Bapuarnm 4

€
. Jns samaan @ = — + 22%t,  2(0) = 1 — ¢ majiTu npo-
T

Ox(t,e)
Oe

U3BOJHYIO

e=0

. HaiiTu Bce mosmoxkenust PaBHOBECHUA, NUCCIIEAOBATH UX Ha

YCTORYNBOCTB, HAUTHU IepBble MHTETPAJIbl, HAPUCOBATH
(a30BbIil TOPTPET JTUHEHHONH CHCTEMBI:

T r+4y —1
y = 2zx+4+3y+3.

. Haittu Bce mosmoxxenust PaBHOBECHA, NCCJICIOBATH UX Ha

YCTOWYMBOCTDb, HAMTH IepBble NHTErPaJIbl, HAPUCOBATH
¢$a30BbIil TOPTPET KOHCEPBATUBHON CHCTEMBI:

I =—e *+e".

Kourpoubuas pabora Ne 4

Bapuarm 2

2 3
. s 3anaum © = 5\3/1nm+xﬁ, z(0) =1— 3 %
N Ox(t, e)
HAWTH TPOU3BOIHYID ———| .
e e=0

. HaiiTn BCce moIoyKeHNsT pABHOBECHST, UCCTETOBATH UX HA
YCTORYNBOCTB, HAUTHU IepBbIe MHTETrPAJIbl, HAPUCOBATH
Gba30BbI TOPTPET JTUHEHHONW CHCTEMBI:

T y—ax+2
y = 3x+y-—2.

. HaiiTu BCe mosioyKeHns paBHOBECHS, MCCIETOBATH UX HA
YCTOWYMBOCTDb, HAMTH IepBble HUHTErPaJIbl, HAPUCOBATH
¢da30BbIi TOPTPET KOHCEPBATUBHON CHCTEMBI:

r=—e"+1.

Kourpoubpuas pabora Ne 4

Bapuarm 5

9 5
. Hna 3apaun & = =¥ n®z+z \3/t2, z(0)=1— 2 %
N Ox(t,e)
HANHTH MPOU3BOMHYI0 —— | .
e e=0

. HaiiTu Bce mosmoxkenust PaBHOBECHUA, NUCCIIEAOBATH UX HaA

YCTORYMBOCTH, HAUTHU IepBbIe MHTETPAJIbl, HAPUCOBATH
(a30BbIi TOPTPET JTUHEHHONH CHCTEMBI:
T r—2y—1
U x+ 4y + 2.

. Haittu Bce mosmoxkenust PaBHOBECHA, NCCJICIOBATH UX Ha

YCTOUYMBOCTDb, HAMTH IepBble UHTErPaJjbl, HAPUCOBATH
¢da30BbIil TOPTPET KOHCEPBATUBHON CHCTEMBI:

I = —cosz.

Kourpoubpuas pabora Ne 4

Bapuarnm 3

. Jnst zagaum @ = € + 222,  x(0) = 1 + & naiitu npo-
0x(t,e)

U3BOJHYIO

e=0

. HaiiTu BCe moIOYKeHNsT PAaBHOBECHST, UCCTETOBATH UX HA
YCTORYNBOCTB, HAUTHU IIepBble UHTETrPAJIbl, HAPUCOBATH
($a30BbIil TOPTPET JTUHEHHON CHCTEMBI:

{v

. Haiitu Bce monokennsi paBHOBECH s, MCCJIEIOBATH UX HA

Tr 42y +3
3z + 2y — 1.

YCTOWYUBOCTDb, HAMTU I1epBble UHTEerPaJIbl, HAPUCOBATH
da30BbIi TOPTPET KOHCEPBATUBHON CHCTEMBI:

I = cosx —sinx.

Kourpoubpuas pabora Ne 4

Bapuarnm 6

. Hns sagaum @ = ex + 22%t, x(0) = 1 + &% naiitu

Ox(t,e)

TPOU3BOITHYIO
Oe

e=0

. HaitTu Bce mosmoxkenust PaBHOBECHA, NCCJIEIOBATH UX Ha

YCTORYMBOCTB, HAUTHU IIepBble MHTETPAJIbl, HAPUCOBATH
($a30BbIi TOPTPET JTUHEHHONH CHCTEMBI:

¥

r—2y+3
z—y+1

. HaiiTu Bce monokennst paBHOBECH s, NCCJIEIOBATH UX HA

YCTOWYUBOCTDb, HAMTH 11epBble UHTerPaJIbl, HAPUCOBATH
$a30BbIi TOPTPET KOHCEPBATUBHON CHCTEMDI:

i=-3"+1



IIprmepsl BOIIpOCOB TeCTA:

3AJIAHME N 1 (¢év16epume neckonvko sapuanmos omeema)
Cpenu 3anucaHHbIX HIDKE TU(epeHITanbHbIX YPaBHEHUN ypaBHEHUSIMH TIEPBOTO
MopsaKa HC ABJIAIOTCA ...

BAPHAHTBI OTBETOB:
1) (x+ y?)dy + (2xy + x?)dx =0 3) y'+2xy" =3y
2) y"+2y' -3y =sinx 4) y= +2xy = y?

3AJIAHME N 2 (eévib6epume ooun eapuanm omeema)
HuddepennmansHoe ypaBaeHue Y — X(y2 +1)=0 sBusieres ...
BAPUAHTbBI OTBETOB:

3) IMHENHBIM YPaBHEHHEM
1) OZIHOPOIHBIM otHOCcuTeNnbHO (ynkimu Y(X) u ee
MIPOU3BOIHBIX

2) YPaBHEHUEM C PA3ACIAIOMIUMUCS

4 aBHeHUEM bepHYILIH
[IEPEMEHHBIMU )yp PHY.

3AJIAHHUE N 3 (svib6epume ooun eéapuanm omeema)
OGmwee pemenne mudppepennuansroro ypasterns Y'(1+ X%) = Xy MokeT GbITh
3alMCaHo B BUJIE ...

BAPHAHTBI OTBETOB:
Dy=C-1+x?) 3) y2=C-(L+x?)
2) y2 =C-v1+x° 4 y?-1+x%)=C

3AJAHME N 4 (sév10epume ooun eéapuanm omeema)
C nomomisio 3aMeHbl Hen3BecTHOM Qynkunn Y(X) = X - Z(X) ypaBHenne

(X2 + yz)y' = 2XY CBOIMUTCS K CICAYIOIIEMY YPAaBHECHHUIO C pa3CIaIONIUMUCS

TIEPEMEHHBIMU OTHOCUTENBHO GyHKmun Z(X): ...
BAPUAHTBI OTBETOB:

D x2' (22 +0) =23~z 3y xz'(z2+)=z-7°

) x2'(z+D)=z2-2° 4 x2' (22 +D) =22 -z



Busters s npoBejieHus 9K3aMeHa B 3 CeMecTpe.

BIMJIET 1.

1. Pemuts 3agauy Komm: 3 = % - g, y(1) = 1.

-3 4 =2
2. Pemurh cucremy ypapaenmii £ = Azx: A= 1 0 1 |, A =1 =2 A\3=—1.
6 —6 5

3. Ilpu kakux a u b Kaxoe pemenne ypasuenus y” + ay’ + by = 0, kpome y(z) = 0, Bo3pacTaer 1o
abCOTIOTHON BeJIMUNHe, HAYMHAS ¢ HEKOTOPOro x?

4. Omnpenenenune auddepeHnuajlbHOrO YpaBHeHUs U pelleHus IuddepeHInaIbHoro ypaBHeH s .

5. Hopmanbhas cucrema JIMHEHHBIX YpaBHEHU ¢ mepeMeHHbIME Koddbunuentamu. PyHpaMenTaabHas
cucTeMa pernenuii. Eé cymecTBoBaHue, BRIpayKeHNe PeIleHns ¢ MOMOIIbI0 MDYHIAMEHTATBHON CUCTe-
MBI pEeIIeHuNA.

Bapeayomuit Kadpeapon . ... B.1. Yxo6oToB JIeKTOp ...l C.P. Aneena

BMNJIET 2.

1. Permuth ypasrenne: e”sin®y + (14 e2*) cosy -y = 0
2. Pemmth ypasnenue: y” + 4y’ + 4y = e *Inx.
3. HaiiTu obee pelmenne ypaBHeHUs, HCIIOAL3Yd GopMyay JIlnysumins: 23 — 3ti + 4a = 0.

4. Teomerpuueckoe ucToskoBanue juddepeHuaibHOr0 ypaBHeHus(BEKTOPHOE MOJIe) U ero DelleHHs]
(nHTErpaTbHAST KPUBAS).

5. Hopmasbaast JuHeitHast OJHOPOIHASI CHCTEMA ¢ TOCTOTHHBIME KO3 dunuentamu. Caydait mpocThix
KOpHEH XapaKTepUCTHYCCKOIO YPaBHEHHS.

Bapeayomuit Kadgpeapoit . ... B.1. Yxo6oToB JIeKTOp ............ ..., C.P. Aneena




BMNJIET 3.

1. Pemuts 3amaay Kommm: y cos xdx + sin xdy = cos 2zdzr, y(w/2) = 1.

T = x+ 8y — 8¢

2. Pemmuth cucteMy ypaBHEHHIA: { g = y+ 20— 2.

3. CocrapuTh JuHEIHOE 0HOPOAHOE MU dbepeHnnaIbHoe ypaBHeHre (BO3MOKHO MEHBIIEr0 MOPAIKA),
nMelolee JaHHble YacTHBIe pemenus: 3x2 + 6z +23, 922 -3, 3z + 12

4. YpaBHeHHUd ¢ PA3AeIdIONIUMUICA ITePEMEHHBIMEA W OJHOPOTHBIE YPABHEHU MEPBOTO MOPSIKA.

5. Teopema cyiecTBOBaHNS W €MHCTBEHHOCTH DellieHus 3aa49u Korm 17st ogroro ypasuenust (/loka-
3aTeIbCTBO € THHCTBEHHOCTH ).

BaBenyrommuit Kapeapoi . ... B.1. ¥YxoboroB JIEKTOp ........ccoin.... C.P. Aneena

BIJIET 4.

1. Pemuts 3aauy Komm: 3 + I? = 0, y(1)=1.
T x

2. Pemmte ypasaenume: y” — 2y’ = sinx.
3. HaiiTn obrmee pernenne ypaBHeHust, ucnob3ysi popmyiay JInysumust: (2t + 1)3 + 4td — 4z = 0.
4. 3anaua obparHas perreHno AudHepeHnnaTbHOTO YPABHEHHUS.

5. HopmaJsibnas cucrema jinHefiHbIX ypaBHeHuil ¢ nepeMeHnbiMu Ko3dduiuenramu. lerepmunant Bpon-
ckoro. CooTBeTCTBHE MEXKy MPOU3BOJIBHOI MATPHUIEH ¢ HEHYJIEBBIM ompejeauTeseM n (hyHIaMeH-
TaJbHON MATpPUIEH JUHEHHONW CUCTEMBI.

Bapeayomuit Kapeapoi . ... B.1. Yxo6oToB JIEKTOp ...l C.P. Aneena

BMNJIET 5.

1. Pemmts 3amauy Komm: 2%y’ = 22y — 3, y(—1) = 1.

2 1 -1
2. Pemmuts cucremy ypasmenuit ¢ = Azt A= -1 0 1 |, A\ =0, \g35=1.
1 1 0

3. 3ammcarh 3HAYEHUS TAPAMETPOB @ U b, 9TO0BI Y1 = COS 3T U Yo = €% ABJIAJIACH PEIeHUSIMU JTUHEHHOIO
ypasuenust ¥ — by” + ay’ — aby = 0 (a = const, b = const).

4. Jluneiinble OJHOPOJHBIE ypPaBHEHHs € IMOCTOSHHbIMEH Ko3d(dduimenramu. OupejeaeHne omeparopa
L(p), ero ceotictra. Jloxazarenbctso dopmymb: L(p)eM = L(N\)er .

5. Teopema cymecTBoBaHus U €MHCTBEHHOCTH perieHus 3aja4u Komm st ogaoro ypasuenust (/loka-
3aTeILCTBO CYIIECTBOBAMS).

Bapeayomuit Kadpeapoit . ... B.1. Yxo6oToB JIeKTOp ............. ... .. C.P. Aneena




BMNJIET 6.

1. Pemwrs sagaay Komu: zy' = /2?2 —y2 +y, y(1) =0.
ex

Vi —a?

3. OUeHUTH CBEPXY W CHU3Y PACCTOSIHUE MEYKJY JIBYMsI COCEJHUMHU HYJSIMU JIIOOOTO (HE TOXKIECTBEHHO

2. Pemursb ypasuenue: v’ — 2y +y =

PaBHOI'O HYJIIO) PellleHus JAHHOrO ypaBHeHus Ha 3ajaniom orpeske: (e”+7)y" +e**y =0, x € [0, 5].

4. Kommiekcrnas dpyukiusg. Hopmaiabnas cucrema auddepennuaibibiX ypapHenuit. Pacmierienue Kom-
IUICKCHOW CUCTEMBI Ha CUCTEMY JICHCTBUTEJIbHBIX YPaBHEHUH.

5. Hopmasnbnast cucrema JUHEHHBIX ypaBHEHUI ¢ nepeMeHHbIME Kodddunmentamu. [Ipasuio gudde-
peHnupoBanus jgerepmunanTa. Popmyna JImysuiisg njis HOpMaIbHONR CUCTEMBI.

BaBeayomuit Kapeapon . ... ... B.1. Yxo6oToB JIEKTOp ...l C.P. Aneena

BMJIET 7.

1. Pemuts ypasuenue: z2cos®z(y — 2siny + 3)dy — (z* + cos? x)dx = 0.

r = rz—y+1

2. P ZE O
CIIINThH CI/ICTeMy ypaBHeHI/II/I { y _ y o 4:1:

3. Ilpu kakux @ u b Bce perrenus ypasuenus y’ + ay’ + by = 0 orpannyensl Ha BCell YHCI0BOM IPSAMOIL
—00 < x < 400 ?

4. YpaBHeHHUs B TOJHBIX auddepeHuaiax.

5. Teopema IllTypma u ee cienacrsue.

Bapeayomuit Kadpeapoit ... B.1. Yxo6oToB JIeKTOp ............. ... .. C.P. Aneena

BNJIET 8.

1. Pemmts ypasuenne y' — (v +y)In(r +y+5) =5In(r +y+5) — 1, upu yeaosun y(0) = e — 5.

2. Haiitu e npu: A = (_41 ?)

3. lanwpl ABa pPa3IWIHBIX PENIEHUd Y U Yo JHHEHHOTO HEOTHOPOIHOTO YPaBHEHHUS MEPBOTO MOPSIKA.
Bripasuth uepe3 HuUX 001Iee peleHne 3TOro ypaBHEHHUs.

4. HopmaJsibHast HEOHOPO/IHAS CUCTEMA JIMHEIHBIX YpaBHEHUi ¢ nepeMeHHbIMI KO3 durnmentavu. B
perrerns. MeTo/r Bapuanuy TOCTOSHHBIX IS pellleHus JUHeRHOW CUCTEeMBI.

5. Jluneitabie ypaBHeHHS BTOPOro nopsiaka. lIpuBejienne K caMoCONpsaKEeHHOMY BULY, K BULY O3 nepBoii
IPOU3BOTHOMN (C MOMOIIBIO 3aMeHbl He3aBHCHMOIO [EPEMEHHOTO U ¢ TIOMOIIBIO 3aMeHbl HeH3BeCTHON

dbyukum).

Bapepyomuit Kapeapon .. ... B.1. YxoboroB JIEKTOp ... C.P. AneeBa



Bustersl juis npoBejieHust 3K3amMeHa B 4 cemecTpe.

BUJIET 1.

1. Jna sagaun Komu & = xt°, x(0) = 1 moctpouts mocaenosarenbubie npubaukenns xo(t), x1(t),

2. Jng ypaBHeHusl & = tgx HallTH MOJIOXKEHUS PABHOBECHS U UCCJIE0BATh UX HA YCTOINYUBOCTD.

3. HaiiTu npon3BoIHYIO OT peleHus JanHoro JuddepeHnaj bLHOT0 yPABHEHU 110 TapaMeTpy [ TPH
p=0:y =y—x+pre?, y(l) =2 — p.

4. YpaBHeHud, Hepa3pelleHHble OTHOCUTEILHO TPOU3BOAHON. TeopeMa cyIecTBOBaHUS U €/IMHCTBEH-
HOCTH, CJeICTBHUE.

5. Bamaua Koru /18 KBa3uWJIMHEHHOIO yPaBHEHWS, TEOPEMA O CYIIECTBOBAHUU €IUHCTBEHHOI'O PeIie-
Hust 3aa9n Ko (hopMyInpoBKa), TeOMeTPHYECKUT CMBICIT YCJIOBUSA TEOPEMBI.

Bapeayromuiit Kadeapoi .. ... B.I1. ¥YxoboroB JIeKTop .................. C.P. Aneesa

BUJIET 2.
1. /Ina ypaBHeHUs * = z'/3t3 naiitu mepBeiii uarerpan V(t, x) = const.

o + 3y

— g3 HapHUCOBATh (a30BBIA MOPTPET U HCCJIEJIOBATH HA

2. [lnga cuctembl ypaBHeHUI

YCTORYHUBOCTD HYJIEBOE PElICHHUE.

3. Haiitu mpouspomuyto ot pemrenust 3aga4m 3y = 2xy + siny, y(1) = yo 1o yo npu yo = 0.
4. Heupoposizkaembie pernenust. [Ipejjiozxkenne o CyliecTBOBAHIUE HEPOIOIKAEMOIO PEIICHHS.

5. uckpuMHHAHTHasA KpHBasi, ocoboe penrenne auddepeHInaIbHor0 ypaBHeHnsd, Hepa3perieHHoTro
OTHOCUTEHHO MTPOU3BOTHOMA.

Bapeayromuii Kadeapon .. ... ... B.I1. ¥YxoboroB JIeKTop .................. C.P. AneeBa

BUJIET 3.

1. Jra sagaau Komm xd = t3, z(0) = 1 ykazarh Kakoii-HHOYIb OTPE30K, HA KOTOPOM CYIIECTBYET
pelreHne ¢ JJaHHBIMA HAaYAJIbHBIMHU YCJIOBUSIMU.

2. Hapucosarb $ha30BbIil HOPTPET U HCCIEI0BATH Ha YCTOYHBOCTD MOJIOKeHNS PABHOBECHS CUCTEMBI
¥ = —2x + 423,

= 2z+vy

3. Jl1s cucremsl ypaBHeHHI — dy+3z

IIOCTPOUTH JIBa HE3aBHUCHUMbBIX IIE€PBLIX MHTErDaJIA.

4. Teopema 0 HeTPEPHIBHOM 3aBUCUMOCTH PEIIeHNsT OT TPaBoil yacTu ypapaenusd. CaeacTBre 0 HeTrpe-
PBIBHOI 3aBUCUMOCTU PELIeHUA OT Ha4aJIbHbIX yCJI0BUIl.

5. Metompl perrenusi ypaBHeHUi, Hepa3pelnTeHHbIX OTHOCUTETHHO TMPOU3BOIHON: pa3pelieHne OTHO-
CUTEJILHO ITPOM3BO/IHOM, METOJI BBeJIeHUs 11apaMerpa. ¥y papuenust Kiepo.

Bapeayrormmuii Kadeapoi .. ... ... B.I1. ¥YxoboroB JIeKTop .................. C.P. AneeBa




BUJIET 4.

1. ina sagaun Komm & = xt®, 2(0) = 1 nocTpouTsh Tpu nocje0BaTe bHbIX TpubauKenus zo(t),
ZEl(t>, Ig(t)

= 2y—3z

— y— HApUCOBATh (PA30BBIN MOPTPET U UCCAEI0BATH HA

2. Mg cucrembl ypaBHEHU {

YCTOWYIWBOCTH HYJIEBOE DEIeHNUeE.

3. Peumurs ypasuenue y'° — (x + y + y/z)y + y 4+ y?/x = 0 1 BBLAEIUTH HHTEIPAILHBIC KPHUBEIE,
upoxozsiie gepe3 Touky Mi(1,0) nan gepes rouky Ms(0,0).

4. IuddepennupyeMocTb pellenus 110 Ha4a/JibHbIM 3HaYeHUSIM, CUCTeMa yPaBHEHUN B BapUallUsiX.

5. YpaBHeHUs, JOMyCKAOIIe TOHUKeHNe MopsaKa. [Ipome:KyTodHble HHTErpaJIbl.

Bapeayromuit Kadpeapon .. ... B.I1. ¥YxobotoB JIEKTOp .................. C.P. Aneena

BUJIET 5.

1. Pemmuth ypasuenne: yy” + 1 = 2.
2. Hapucosars (paszosblii moprper cucremnl i = —3z% + 4x.

3. B saBucumMocTu oT mapaMerpa € € R uccaenoBaTh Ha YCTOWYHBOCTH HYJIEBOE PEIeHHe CHCTEeMBI
= —y—ex+a’

aBHeHUIl
yp = 3+

4. Heupojoszkaembie pemenus. [Ipejjioxkenue o cy1iecrBOBaHUM HELPOI0JIZKAEMOI'O PellleHus .

5. @azoBble nmpocTpancTBa. PazoBble TpaekTopun. Kpurepuii nosjoxkenus papHoBecus. CBsa3b Teo-
METPUYECKON M KHHEMATUYECKOU MHTEPIPETAIMNA pellleHnd HOPMAJIbHON CHCTEMBI.

Bapepyrommuit Kapegapon .. ... ... B.I1. ¥YxoborosB JIeKTop .................. C.P. AueeBa

BMJIET 6.

1. Pemuts ypasnenue: x2y? = xyy’ + 1.

2. Hapucosarhb (pa30BbIil MOPTPET U UCCJIEI0BATH HA YCTONYUBOCTD MOJOZKEHUS PABHOBECUS CUCTEMbI
. 2
T = 3x° — 6x.

3. dns ypasnenus @ = x'/°t® uajiru nepssiit unrerpan V (¢, z) = const.

4. UccnenoBanue yCcTOWYMBOCTH ¢ MoMoMbio dbyHknuit Jlganynosa. [IpousBognas dynknum B cuiry
cucrembl ypasueuuit. Teopema JIsanynosa 06 ycroituusoctu. [Ipumep.

5. ¥YpaBHeHHsI, TOIYyCKAIOIIUE IOHUZKEeHNE TOPpsiIKa. Y paBHEHUs, HeCoAepKallie sBHO UCKOMOM (pyHK-
IIUU WIW HE3aBUCUMOTO MepeMeHHOTO.

Bapeyrommuii Kademapon .. ... ... B.I1. ¥YxoboroB JIeKTop .................. C.P. AneeBa




BUJIET 7.

1. Pemurs ypasuenne: (y')2 — yy” = (y/x)°.

2. Jlnsa ypaBaenus & = In(14x) HaiiTi HOM0KeHNe PABHOBECHSI U HCCIE0BATE €r0 HA YCTONIHBOCTD.

3. s ypaBaenus © = pvVInz + zt, x(0) = 1 — — maiitu

V2 o |,—g

4. Hpe,ZLJIO}KeHI/Ie O BBIXOJ€ HEIPOAOJIZKAacMOI'0 pPEHICHUA 3a TI'paHUIly OI'PaHUYECHHOI'O 3aMKHYTOI'O
MHOZKeCTBa, CJIeACTBUE IJId ABTOHOMHOM CHCTEMEI.

5. [lousgTme aBTOHOMHOI CHUCTEMbI U HOPMAaJbHON aBTOHOMHO cucTeMbl. Kunemarudeckas wHTEp-
MpeTANNs PeIeHns aBTOHOMHO# cucteMbl. CoBMajeHne IBYX TPAEKTOPHIL.

BaBeryronuit Kadpeapont ... ... B.I1. ¥YxobotoB JIEKTOpP .................. C.P. Aneena

BMJIET 8.

1. s sagaun Kowwm & = x2/t, x(1) = 1 nmocTpourh Tpu HOCIeJI0BATENLHBIX TpUubIUKenus To(t),
$1<t), xQ(t>'

" = T —
2. ,ZLJIH CUCTEMbI YpaBHEHHUHU IIOCTPOUTDH JBa HE3aBUCHUMbIX II€PBBIX MHTEI'PDaJla: { i
y — 4.
3. Tlpu Kakux a ocobas TOUKa CHCTeMB & = a(x + y), ¥ = a’y apagerca cemaom?

4. Teopema 0 HelpepBIBHOM 3aBUCUMOCTHU PeITeHUs OT IapaMeTpa.

5. YpaBHeHHS, JIONYCKAIOINe TOHUZKeHne Topsiika. [lonnkenne nmopsjka B OJIHOPOAHBIX yPaBHEHU-
ax. [IpuBegenne K MoJHOR NIPOU3BOITHOM.

Bapeayromuit Kadpeapont .. ... ... B.l1. ¥YxobotoB JIEKTOp .................. C.P. Aneena

BUJIET 9.

1. Pemurs ypasuenue: (y')? + 2yy” = 0.
2. JIng ypaBHEHUS & = COST HAWTH MOJOKEHHEe PABHOBECUS U UCCICIOBATH €ro Ha YCTOHUYUBOCTD.

3. Ilpwm kakux a, b, ¢, d njIst KazKJI0TO PEIIeHus: CUCTeMbl & = ax + by, ¥ = cx + dy TOAAPHBIH yrout
touku (z(t),y(t)) Bo3pacTaer mpu yBeandeHun t7

4. Teopema o auddepeHIUPYEMOCTH O HapaMeTpy BBICOKMX HOPHAJIKOB, CJEJICTBUE O Pa3JI0KEHUU
pelieHus 10 CTeleHsIM MaJoTo mapamMeTpa.

5. JuckpuMuHaHTHaAs KpuBas, ocoboe pernrenue JTuddepeHIuajIbHOTO ypaBHEHUS, HePa3PerIeHHOTO
OTHOCUTEJbHO MPOU3BOTHOM.

Bapeayromuit Kadpeapont .. ... B.l1. ¥YxobotoB JIeKTOp .................. C.P. Aneena




