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I. Aunoranus

1. Heanb 1 3a1a4M AUCHMIIIMHBI

Heasimu ocBoeHust AMCHUIUTMHBIL «JuddepeHimanbabie ypaBHEHUS SIBISIOTCS:
dbyHIaMeHTaJIbHAs TTOATOTOBKA B 00J1aCTH OOBIKHOBEHHBIX U (hepeHIIHATbHBIX
YPaBHCHUM;
OBJIAJICHUE TOYHBIMU U TIPUOIMKEHHBIMU METOJJaAMH TTOVCKA PEIICHUA YpaBHEHU;
OBJIaJICHHE CIIOCO0AMHU MaTeMaTUYECKOTO MOACIMPOBAHNUS C IPUMEHEHUEM
g depeHInaTbHbIX YpaBHEHHI.

3agayamMm OCBOEHHS TUCLIUTUIMHBI SIBJISIFOTCSL:

* M3ydeHUE OCHOB AU(PEpeHIMATIBHBIX YpaBHEHUH (MPOCTEHIME THUIbI YpaBHEHUH,
JIMHEHMHBIE ypaBHEHMs, CUCTEMBbI AU PEepeHIIMATbHBIX YPaBHEHUM, TEOPEMBI CYIIIECTBOBAHUS
i depeHIaTbHBIX YpaBHEHUH );

* ()OpMUPOBAaHNE HABBIKOB PEILICHUS] OCHOBHBIX TU(P(PEepeHIIMANBHBIX YPaBHEHH;

* (OopMHUPOBAaHHE YMEHUI MPUMEHATH MOJYYECHHBIE 3HAHMS ISl PEUICHUS] MPUKIATHBIX
3a/1a4;

* (popmMHpOBaHHE YMEHUS MCHOJIB30BAaTh CUCTEMY 3HAHMH JUCLMIUIMHBI JJIsI aJleKBaTHOIO

MaTeMaTN4ICCKOro MOACIMPOBAHUA PA3JIMYHLIX IIPOLICCCOB.

2. Mecto mucuumnimHbl B cTpykrype OOII

JuctumnHa  «/luddepeHnmanpapie  ypaBHEHUS» BXOIUT B BapHATUBHYIO YacTh
BXOJIUT B 0a30BYI0 YaCTh MAaTEMAaTUUYECKOTO U eCTecTBeHHOHAay4YHOTo 1ukiia OOIT moaroroBku
cnenuanucTta. Jlnsg ee  yCHnemHoro OCBOCHUS HEOOXOAMMBI 3HAHUSA U YMEHHS,
MPUOOPETEHHBIE B pe3yJbTaTe OOyYEeHUsS AUCHUILIMHAM: «MaTremMaTH4ecKuil aHaau3y,
«JIuneitnas anredpa». Jucuuminna uzydaercs Ha 2 kypce (3 u 4 cemectp).

3. 00beM QUCHUMILVIMHBI: 0714 OUHOU (hopmbl 0Oyuenusn: 7 3a4eTHBIX €IUHUIL, 252
aKaJIeMHUYCECKHUX Yaca, B TOM YHUCIIC:

KOHTAKTHas ayJUTOpHas padora: Jiekiuy — 70 9acoB, B T.4. IPAKTHUYECKas MOATOTOBKA —
0 gacos;

MpaKTUIecKue 3aHATHs — 70 9acoB, B T.4. MPAKTHUYECKasi TIOATOTOBKA — 15 4acos;

camocTosiTeNibHast paboTa: 85 Jacos.

4. Illlanupyembie pe3yabTarbl O0y4eHUs] 1O JMCUUILUINHE, COOTHECEHHbIC C
IVIAHMPYEMBIMH Pe3yJIbTATAMM 0CBOCHHs 00pa30BaTe/IbHOM MPOIrPAMMBI

[TmaHupyemble pe3yIbTaThl [TmaHupyemble pe3yabTaThl O0yUCHHS IO
OCBOEHUS 00pa30BaTEIIbHOM JTUCLATUINHE
nporpamMmsl (hopMUpyeMble
KOMITETEHIINH)
OIIK-3. Cnioco6en Ha ocHoBanuu | OIIK-3.10. [IpuMeHseT OCHOBHBIEC METO/IbI
COBOKYIMMHOCTH MAaTeMaTHYECKHUX b depeHnnanTbHOTO U MHTETPATBLHOTO




METO/I0B pa3padaTbiBaTh, UCYHCIICHUS] PYHKIIUN OTHOM M HECKOJIBKUX
00OCHOBBIBAaTh U pEaIn30BbIBAThH JIEUCTBUTEIBHBIX MTEPEMEHHBIX

IIPOLIEIYPHI PELICHUS 3a1a4 OIIK-3.12. Pemaetr OCHOBHBIE THUIIbI
po(eCcCCUOHANILHOMN NESITENIbHOCTH | MU PepeHIaIbHBIX YpaBHEHUN

OIIK-4. Cnioco6en ananusupoBats | OIIK-4.1. Ctpout u u3yyaet

(bu3MYECKYIO CYITHOCTD SIBICHUN U | MATEeMaTUYECKUE MOJENN (PU3HMUECKUX
IIPOLIECCOB, JIEKAIUX B OCHOBE SBJICHUM U MPOLIECCOB

(bYHKIIMOHUPOBAHUS
MHKPOSJIEKTPOHHOW TEXHHUKH,
MPUMEHSTH OCHOBHBIC (DU3NYECKUE
3aKOHBI U MOJICIIU I PEUICHUS
3aJa4 podeccroHalIbHOMN
JEATEIbHOCTH

5. ®opma npPOMEKYTOYHOH aTTeCTAlMM M CeMeCTpP NPOXOKAeHUs — 3a4eT B 3
CEMECTpE, 3K3aMEH — B 4 ceMecTpe.

6. S3bIK nIpenogaBaHus pyCCKHIA.

II. Conep:kanue AMCUMIVIMHBI, CTPYKTYPMPOBAaHHOE IO TeMaM (pa3aeiam) ¢

YKa3aHHEM OTBEJCHHOI0 HA HUX KOJMYECTBA AKAJAEMUYECKHUX YACOB M BHI0B YUCOHBIX
3AHATHN

Y4eOHast mporpamma — Bcero KonTakTHas pabora (4ac.) CamocrosiTenbHast
HalMEHOBAaHME Pa3JIeNIOB U (gac.) | Jlexuuu | IpakTudeckue 3aHATHS paborta, B TOM
TEM qrcie KOHTPOIb
BCETO B T.4. (qac.)
IpaKkTU4ecKas
MOJITOTOBKA
Tema 1. Jquddepenunanbubie 17 4 6 1 7

YPaBHEHHUs NIEPBOrO MOPSAKA.
Pewenne. Ilone nanpasiieHmii.

WuterpanbHble KpHBBIE.
3anava Komu. CummerpudHas
dopma YPaBHEHUS.
[IpubnuxenHoe nocTpoeHUE
UHTETPaIbHbBIX KPHBBIX.
®dusnueckue 51
reoMeTpHUECKUe 3ajaud,
IPUBO/ISAIITHE K
TuddepeHIaIbHBIM
YpaBHEHHSIM.

Tema 2. JluddepenuuanbHble 17 4 6 1 7
ypaBHEHHS c
Ppa3 eI IIMUCS

NEpCMCHHBIMU. O)IHOpO,Z[HBIe

YpaBHCHMU IIEPBOr'0 MMOpsAaAKa.




Tema 3. JIuHeliHble ypaBHEHUS
nepBoro nopsuaka. Teopema 00
obmeM  pemeHuu.  MeTon
BapUauu HOCTOSIHHBIX.
VYpaBHenuss  bepHymnnm  u

Puxkartu.

16

Tema 4. YpaBHeHUSs B MOJHBIX
mupdepennmanax. IlpuzHak
ypaBHEHUS B TTOJTHBIX
nuddepeHmanax.

WuTerpupyronuii MHOXKHUTEb.

18

Tema 5. Teopema
CYILIECTBOBaHUS u
€IMHCTBEHHOCTH 3aa4n

Koun a1 ypaBHeHMi nepBoro

MOpsI/IKa.

15

Tema 6. Ilpomomxaembie u
HENpOJI0JDKAEMble  PELICHHUS.
[IponomxaemMocTs  pelICHUS
3a/1aHHOTO Ha OTpE3Ke.
Teopema o0 cylecTBOBaHUU
HENPOAOHKAEMOI0  PELIEHHUS.
Heo6xoauMele u 10CTaTOuHBIE
YCIOBUSL  HEMPOJOJKAEMOCTH
peleHui. Teopema 0
CYLIECTBOBAaHMM PEUICHUs Ha

OTKPBITOM MHTCPBAJIC.

20




Tema 7. YpaBHeHus B oOrmieit
dopme. 3amaua Komm.
Teopema  cyuiecTBOBaHUS H
€IMHCTBEHHOCTH pelieHus
3aJa49n Komm. Meton
rnapaMeTpu3alu. Y paBHEHHUS
Jlarpamxka u Kinepo. OcoObie
To4ku ypaBHeHus F(x,y,y’)=0..
JIuckprMHUHAHTHOE

MHOXECTBO.

17

Tema 8. Quddepenunanbupie
YpaBHEHHUS N-TO  TOPSIKA.
Pemenne. 3amaua  Komm.
Teopema  CylIeCcTBOBaHUSA U
€/IMHCTBCHHOCTHU peuieHus
3amaun Komm.  Metogsl

IMOHMIKCHUA ITOPAaKaA.

15

Tewma 9. JIunelinble ypaBHEHUs

n-ro  MopsijkKa. Teopema
CYIIECTBOBAHUS u
€IMHCTBEHHOCTH perieHus

3aaaun Kommn.

CBolicTBa penIeHUN JTMHEUHBIX
OJIHOPOJHBIX YpaBHEHMH.
Teopema 00 omnpenenurene
Bponckoro.  Teopema 00
o0rieM peleHuH
OJIHOPOAHOIO yYpaBHEHHS.
Teopema 00 o0mieM perieHUn
JUHEWHOTO  HEOJHOPOJHOrO
ypaBHeHMs. MeToJl Bapualnuu

INOCTOAHHBIX.

15




Tema 10. JIuHeitnbie
YpaBHEHUS N-TO TIOpSAKa C
MOCTOSTHHBIMU

kodddurmentamu.  Teopema
00 obmiem pemennn. Gopmyna
CMEIIEHUS. JIuHeitnbie
yYpaBHEHHsSI N-TO TOpsAKA C
MOCTOSTHHBIMU

KOd(p(UIIMEHTAaMH H TPaBOU

YaCThbIO KBAa3MUMHOI'OYJICHOM.

15

Tema 11. Cucremsbl
OOBIKHOBEHHBIX

Qg depeHIraIbHbIX
ypaBHenui. Pemenue. Iloie
HarpaBiaeHud. HHTerpanpHas
KpuBasl. 3agada Komru.
Teopema cyniecTBOBaHUS U

CAWHCTBCHHOCTH JJI1 CHUCTEM

b hepeHIMaTbHBIX
YpaBHEHUU. Orenka
OTKJIOHEHUS K-TO
MOCJIeI0BATEILHOTO

HpI/I6J'II/I)KeHI/IH OT PpCUICHUA.

HuddepenunpyeMocTb

peueHui 1o napaMerpam.

20




Tema 12. Jlunelinble cUCTEMBbI
QG depeHIaIbHbIX
ypaBHEHUH. Teopema
CYIIECTBOBaHUS U
equHcTBenHoctu. CBoHcCTBa
peLIeHui JIMHEVHBIX
OJIHOPOAHBIX cucTeM. Teopema
00 ompenenutene BpoHckoro
st cucreM.  Teopema 00
o0LIeM pelIeHUH OJHOPOIHOM
cuctembl. DyHIaMeHTalbHAS
MaTpula JIMHEWHOH CHCTEMBI.
Teopema o pyHIaMEHTATBHOM
MaTpHuIE. ®opmyia
Octporpaackoro-JlnyBuiis
JUIsT CHUCTEeM U YpaBHEHHUHU.
Teopema 06 oOmiem pemeHUn
JIMHENHON HEOJAHOPOIHON
cucteMbl. MeToq BapHuanuu

INOCTOAHHBIX.

12

Tema 13. JInnelinble
OTHOPOJHBIE ~ CHUCTEMBI  C
HOCTOSIHHBIMU

K03 puLreHTaMu.
OKCTOHEHTa MaTpHUIIbIL.
OyHmaMeHTaIbHAsS —~ MaTpUIA
CHUCTEMBl C  TOCTOSIHHBIMHU
kodpduimeHTamMu.  MeTosl
HaXOXKJICHUS

byHIaMeHTaIbHON MaTpHUIbL.

17




Tema 14. ABTOHOMHEBIE 18 5 5 1 8
cuctembl. CBOMCTBa pelIeHUN
aBTOHOMHBIX cucteM. Teopema
O Tpex Tulax TpaeKTOpUu
aBTOHOMHBIX cucTteM. [lepBbie
UHTETPAIbI ABTOHOMHBIX
cucreM. Teopema O HEpBbIX

HHTErpaiax. CYHIeCTBOBaHI/Ie

HE3aBUCHUMbIX NICPBLIX
WHTErPAJIOB. Teopema o
BBINPSIMIICHUH BEKTOPHOI'O

nosist. Kimaccudukanus ocoobix
TOYCK JIMHCWHBIX aBTOHOMHBIX

CHUCTCM BTOPOI'O IIopsaKa.

Tema 15. VYcroHumBOCTH 20 6 5 1 9
pewennii  no  JlamyHoBy.
YeTon4nuBoCTh penieHuin
JMHEHHBIX ABTOHOMHBIX

cucreM. Jlemma JlamyHosa.
Teopema 006 yCTOWYHBOCTH 10

NEPBOMY NMPUOIINKEHUIO.

UTOI'O 252 70 70 15 112

III. O6pa3oBaTeibHbIE TEXHOJIOTUH
[Ipru wm3ydenmm auctuiiuHbl  «JluddepeHnuansable  ypaBHEHUS» MPUMEHSIOTCS

oO1enpuHsIThie POpMbI OOYUEHHUSI: JICKIIUU, CEMUHAPCKUE U MPAKTUYECKHUE 3aHATHS, Ha
KOTOPBIX IIMPOKO MCIOJIB3YIOTCSI AJIEMEHTHl HMHTEPAKTUBHOTO OOy4YeHMs! (aKTHBHOE,
MOCTOSIHHOE B3aMMOJICMCTBUE MEXKIY IIPENOJaBaTelieM M CTYJIEHTOM B IMpoLecce
oOyueHust), caMocCTosiTeJIbHass paboTa CTyAeHTa (BBINOJIHEHHWE WHIUBHUIYaJTbHbBIX
JOMAIlHUX  3aJaHuid),  KOHCYJIbTAlUU. JIeKUHOHHBI  KypC COIPOBOXKIAETCS

MNpC3CHTAIUAMMU.

IV. OueHoynpie MaTepuabl AJA NPOBEACHUS TEKYylIeH M NMPOMEKYTOYHOM
arrecTauum
Ouenounvie mamepuanvl 014 nPO6eOeHUA MEKYULell ammecmayuy




TunoBbie KOHTPOJIbHBbIE 3aJaHUsl JIsi MPOBEPKH YPOBHS C()POPMHUPOBAHHOCTH
KOMIETEeHI[HH
OIIK-3. CriocobeH Ha OCHOBaHMH COBOKYITHOCTH MaTeMaTHUYECKUX METOJIOB pa3pabaThiBaTh,
OOOCHOBBIBaTh ¥ PEAM30BBIBATH TMPOIEAYPHl peIIeHUs 3aaa4  MpodhecCHOHATLHON
JEATELHOCTH
OIIK-4. CrocoOeH aHanuM3upoBaTh (PU3MUECKYIO CYITHOCTh SIBJICHHA W IIPOIIECCOB,
JeKAMMUX B OCHOBE (DYHKIIMOHUPOBAHUS MHUKPOAICKTPOHHON TEXHUKH, TNPUMEHATH
OCHOBHBIC (PM3WYECKHE 3aKOHBI M MOJCTH JUIsl PElIeHHs 3amad MpoQeCCHOHATBHON

ACATCIIBHOCTHU

Jrtan popMHUPOBaHUS
KOMIIETEHIIUH, B KOTOPOM
y4acTByeT JMCHUIIHHA

TunoBbie KOHTPOJIbHbIE
3ajiaHusl ISl OIleHKH 3HAHMH,
YMeHHUii, HABBIKOB (2-3

Iloka3aTeaun u
KpPUTEPUN OLleHUBAHUS
KOMIIeTEeHLINH, IIIKAJIa

KOHTPOJIbHBIX Pa0oT:
KourpoJubsHnas padora Ne 1

1) Haiitu pemenue 3anadu

Ko

y0)=1

(x> =D)y'+2xp> =0

npuMepa) OLleHUBAHMSI
bazosnii, IIpoBepka  OCYyLIECTBISAETCS Hmeemes nonnoe éeproe
BJIA/IETH [0  pe3y/ibTaraM  BBITOJHEHHUS pewenue — 3 banna
Lano eeproe pewenue,
KOHTPOJIbHBIX PA0OT:
HO nonyuen
KonTpoabHasi padora Ne 1 HenpasubHbll OMeem us-
. 3a apugpmemuueckotl
Haiitn BCE pelieHus
owubku — 2 bania
YPaBHCHHI: Hmeemcs seproe
ewenue uacmu
1) 2xy'+ y? =1, P
) ; VpasHeHUs, HepageHCcmea
\ 3 unu 3aoaqu — 1 6ann
+y=X
2) yTy Y. Pewenue ne oano unu
0aHO HegepHoe peulenue
KonTtpouabnas padora Ne 2 prioep
— 0 6annos
1) Haiitu pemenrie ypaBHEHUS
B MOJIHBIX AU pepeHInanax:
(Zx + e’ +sin x)dx +xe’dy =0
2) Haiitu perieHue cucTembl
dx
—=4x -y,
dt
d
dt
basossIi, IIpoBepka  ocymecTBIsETCS Hmeemcs nonnoe seproe
yMeThb 0 pe3yJbTartaM  BBIMOJHEHUS pewenue — 3 6aria

Jlano sephoe pewenue,

HO NOIyYeH
HeNnpasuIibHblil OMeem u3-
3a apugmemuyeckou
owubku — 2 banna

Hmeemcs seproe
peuienue yacmu
VpasHeHusl, HepageHcmea




2)Haiitu KpuBY0, y KOTOpPOI
TaHT'€HC yria HaKJIOHA
KacaTeJbHOM B JIOOOW ee TOouke
paBHsIETCS OpAMHATE TOH TOUKH,
YBEJIMUEHHOW Ha 3 €JMHUIIBL.

KonTtpouabnas pa6ora Ne 2

Haiitu pemenus ypaBHEHU:
py'+y'= 4x*e" :
2) y|"_5y||+6y!: O

KonTtpouabnas pabora Ne 3

Hailitu pemienue cuctemsbl
. 2t
X==-2x+y-—e

y=—3x+2y+6e2’

unu 3ao0auu — 1 bann

Pewenue ne oano uiu
0aHO HegepHoe pelieHue
— 0 6annos

bazoBurii,

3HATb

Hcnonb3yrorcss  pe3ysbTaThl
YCTHBIX OMNPOCOB, TNHCHBMEHHOTO
TECTHPOBAHUSI:

1) HuddepenunanbHbie
YpaBHEHHMsI [IEPBOTO MOPSIKA.

2) HuddepenunanbHble
ypaBHEHHSI N-TO MOPSAKA.

3) Cucremsl

TuddepeHIaIbHbIX YpaBHEHUH.

Dopmynuposku
onpeoeneHull u meopem
KOppeKmHmbl,
0emanu3uposanmvl,
Gopmynsl npusedervl
npasuivHo — 3 bania

OmoenvHule
He3HaqYumesbHbie
HEeMoO4YHOCMU 8
Gopmynuposxax unu
Gopmynax — 2 banna
Hapsi0y ¢ KOPPEeKMHbIMU
umeromcs oumuboyHble
Gdopmynuposxu unu
Gopmynwt — 1 bann
oonvuas yacms
onpedeneHull u popmyn
npuseoena Hesepto — ()
bannos

Tembl pedepaToB /sl CAMOCTOSITEILHOM PA00THI CTY/1€HTOB

1. Metoa n30KIMH 1 HOCTPOEHUs rpaMKOB pelieHni Tu(depeHIIMaTbHbIX YPaBHEHUH.

2. dusnyeckre U TeOMETPUIECKUE 3a]]auu, PUBOIAIINE K TU(depeHITMaTbHbIM

YPaBHEHUSIM.
3. Cnoco0Obl HaXOXKICHUS MTHTETPUPYIOIIET0 MHOKHUTEIIS.
4. Meron nocieaoBaTeIbHbIX TPUOIKEHUN K TOUHOMY PEILEHHUIO [T ypaBHEHu 1-1o
MOPS/IKA.

5. Meron BBEnEHUS TAPAMETPOB.




6. OreHKa OTKJIOHEHUS K-TO I10CJIE0BAaTEIbHOIO IPUOIMKEHNS OT PELIEHUS CUCTEMBI.

7. CriocoObl MOCTPOEHUSI SKCIIOHEHTBI MATPHULIBL.

8. HaxoxxneHue ocoObIX TOUEK JIMHEHHBIX aBTOHOMHBIX CHCTEM BTOPOT'O MOPSIIKA.

9. ®a3oBast INIOCKOCTH U (PA30BbIE TPACKTOPHH.

10.MccnenoBanne yCTOMYMBOCTH PELLIEHU CHCTEM C ITOMOIIBIO TeopeM JIAImyHoBa 1
Yeraesa.

11.Kpurepun ycroiiunBoctu Payca-I'ypBuna, JIbenapa-Illnmapa u Muxaiinosa.

12.[Ipumenenne mudepeHranbHbIX YPaBHEHUH IS pelIeHUsT (PU3NIECKHUX 3a/ay.

13.3amaun, nmpuBOIAIIME K TMHEHHBIM J((epeHIMaTbHbIM YPaBHEHHSIM.

14.3agaun, npuBoIAIIKE K OAHOPOIHBIM AU GEepeHIINATBEHBIM YPABHEHUSM MIEPBOTO
HOPsIZIKA.

15.3agaun, npuBOAILIME K HENOIHBIM MU PEepeHIUATBHBIM YPaBHEHUSIM BTOPOTO
HOpsZKA.

16.3anaun, npuBoAILIME K cucTeMaM AU hepeHIINaTbHBIX YPaBHEHHI.

TeMbl cCAMOCTOSITEIbHBIX paﬁoT o Ill/l(l)(l)epeHHI/IaJILHLIM YPABHCHUAM C METOAUYIECCKUMU

YKazaHUAMMH 110 MOAT0TOBKE K HUM.

1. YpaBHeHus ¢ pa3nensoMMUACA IEPEMEHHBIMU.
Hayuuthcst pematb ypaBHEHHST € pa3feisIONIMMUCS TEPEMEHHBIMU W YpaBHEHUS,

IIPHUBOIAIINCCA K HUM.

2. OgHOPOIHBIE YPaBHEHUSL.
Hayuuthcst pemiats OJHOPOJHBIC YPaBHEHUS W TPUBOAUTH YPAaBHEHUSI K OJHOPOIHBIM MpU

IIOMOIIM IICPCHOCA HadaJla KOOPANHAT 1 3dMCHBI.

3. OU3NYECKUE U TEOMETPUUECKUE 3a]1a4MH.
Hayuuthcest coctapnsath nuddepeHiranbHble YpaBHEHUS TI0 33JJaHHBIM T€OMETPUUECKUM WU

(U3UYECKUM CBOMCTBAM HEM3BECTHOU (DYHKITHH.

4. JIuneinHble ypaBHEHUS 1-Tr0 nopsaka.
Hayuutbcsl pemiate JIMHENHBIE YPABHEHHS OTHOCHUTEIBHO X W Yy, YpPaBHEHHs bepHymwmm u

Pukkatu.

5. YpaBHeHus B MOMHBIX qUQQepeHIaiax 1 UHTETPUPYIOIIUA MHOKUTETb.
Hayuuthcst pemath ypaBHEHHMS B MOJHBIX JuddepeHimanax, HaXOAUTh HWHTETPUPYIOIINE

MHOXHWTCIIM 1 IPUMCHATH MCTO/I BBIACJICHUA IMOJIHBIX I[I/I(l)(bepeHHI/IaJ'IOB.



6. YpaBHEHMs1, HEPA3PELIEHHBIE OTHOCUTEIILHO IPOU3BOAHOM.
N3yunte MeTOX BBEIAECHMs MapameTpa, HayddnThCs pemarb ypaBHeHus Jlarpawxka m Kiepo,

HaXOJHTb ocoObIe PCIICHIA ypaBHeHHﬁ, HCPA3PCHICHHBIX OTHOCUTCIIBHO HpOPI?;BOI[HOﬁ.

7. YpaBHEHHS, NOITyCKAOIINE OHKEHUE HOPSAIKA.
N3yunth METO/IbI MOHMKEHUS OPSIIKA U HAYYUTHCS] UX TIPUMEHSITb.

8. JIuHeiHbIe ypaBHEHUS ¢ IOCTOSTHHBIMU KO3(pPUiIMeHTaMHu.
Hayunthcs pemarh JTuHEHHbIE OHOPOIHBIC YPABHEHUS C TIOCTOSTHHBIMU KO3 duItueHTamu u

JIMHENHBIE HEOJHOPOIHBIE YPABHEHUSI C MOCTOSTHHBIMH KOA((MUIIMEHTAMU U MIPABOM YaCThIO —

KBa3UMHOI'OYWICHOM, HAYUUTHCA IIPUMCHATHL MCTOI Bapruallii ITOCTOSHHBIX.

9. JluHeliHble ypaBHEHHUS C IEPEMEHHBIMU KOA()(DUITUEHTaMH.
Hayuntbcs pemiath JUHEHHBIE YPaBHEHHs ¢ MEPEMEHHBIMU KOA((UIIMEHTaMHU C MOMOULIBIO

hopmyiel OcTporpaickoro-JInyBusmis.

10.  JIuneiHbIE CUCTEMBI C TOCTOSHHBIMU KO PHUIIIEHTAMHU.
Hayuutbca pemate TUHENHBIE OJHOPOAHBIE WU HEOJHOPOJHBIE CHUCTEMBI 1-ro mopsaka c

IIOCTOSAHHBIMH KOB(i)(bI/II_[I/IeHTaMI/I, I HAXOXKACHMA YaCTHBIX pemeHHﬁ IIPUMCHATE MCTOI

HEOTPEIeIICHHBIX KO3(D(PUIIMEHTOB U METO/T BApUAIIUU MOCTOSHHBIX.

11. YcTounBOCTS.

HayuuTbcsl BBISICHATH, SBISETCS JIM JAHHOE PELICHHE YCTOWYMBBIM; BBIACHATH, SIBISIETCS JIU
HYJIEBO€ pELICHHE YCTOMYMBBIM II0 TEPBOMY MPUOMIDKEHUIO U C MOMOUIbIO (DYHKIMU
JIanyHOBa; HAxXOOUTh IIOJIOKEHMSI PAaBHOBECHS M HCCIENAOBATh KX HA YCTOMYMBOCTD;
HCCIIEI0BaTh YCTOMYMBOCTh HYJIEBOIO peLIEHUs NpU oMoy KpurepueB Payca-I'ypsuna,

Muxaitnosa u JIbenapa-1lIunapa.

Ouelwlmbze mamepuaiibl 01 npoeedemm UMO2080U_ ammecmauuu
BOHI.)OCI)I JJISI MOATOTOBKH K 9K3aMCHY




1. Huddepenumansupie ypaBHeHHs mepBoro rmnopsiaka. Pemenue. Ilone nHampaBieHuit.
Wurerpanbusie kpuBble. 3agaya Komm. Cummerpuunas ¢opma ypaBHeHus. [IpubmmkenHoe
MNOCTPOEHUE UHTETPATIbHBIX KPUBBIX.

2. dusnyeckre U TeOMETPUIECKUE 3a/1auu, TPUBOASAIIHE K b depeHIIMaTbHbIM YPaBHEHUSIM.

3. YpaBHeHus B noiHbIX quddepenimanax. [IpusHak ypaBHEHHUS B MOJIHBIX TU(PQepeHIpanax.
HHTerpupyrommin MHOKHUTEIIb.

4. JluddepeHumanbHple ypaBHEHHS C  pa3eiSIONIMMUCA TepeMeHHbIMHU. Teopema
CYLIECTBOBAHUS U €IMHCTBEHHOCTH.

5. OnHOpOAHBIE ypaBHEHUS IIEPBOrO NOpsIKa. Teopema CylecCTBOBaHUS U €AMHCTBEHHOCTH.
['OMOTETUYHOCTH MHTETPATIBHBIX KPUBBIX OHOPOIHOTO YPABHEHHUS

6. JIunelinble ypaBHEHHs EpBOro nopsaka. Teopema 06 obiiem pemeHny. Meros Bapuanyu
ITOCTOSIHHBIX. Y paBHEHUs bepHyum u Pukarru.

7. Teopema cCylecTBOBaHHS M E€OWHCTBEHHOCTH 3anaud Komm ais ypaBHEHMH IEPBOrO
HOPSIZIKA.

8. IIpopomkaemble U HepoaokaeMble perieHus. [IponomkaeMoCcTh pemeHus 3aJaHHOTO Ha
oTpe3ke. Teopema O CyIIECTBOBaHUM HEMpOJODKaeMoro pemieHus.  HeobGxomumble u
JIOCTaTOYHBIE YCIOBUS HEMPOIOHKAEMOCTH penlieHni. Teopema o CylecTBOBaHUH PELIEHUS Ha
(a,b).

9. YpaBuenus B obmier hopme. 3agaua Komm. Teopema cyriecTBOBaHUS M €IUHCTBEHHOCTH
pemenuns 3anaun Komn.

10. UuTerpupoBaHre METOI0M BBeIEHHS apaMeTpoB. Y paBHeHus Jlarpamxka u Kiepo. Ocoobie
Touku ypaBHeHus F(x,y,y’)=0. J{uckpuMHUHaHTHOE MHOYKECTBO.

11. Jduddepenumanbupie ypaBHeHHs n-ro mnopsjaka. Pemenuwe. 3amadya Komm. Teopema
CYILIECTBOBAaHMUS M €IMHCTBEHHOCTH pereHus 3anaun Komm. Metonpl NOHMKEHUs MOPSIKa.
JIuneiHble ypaBHEHUS N-To Nopsiaka. TeopeMa CyLIECTBOBaHUS U €IMHCTBEHHOCTU PELLICHHUS
3amaun Kormm.

12. CgoiicTBa pellieHH JHHEHHBIX OJHOPOMIHBIX CHUCTeM. Teopema 00 oOIpeaenuTene
Bponckoro. Teopema 0 cyImiecTBOBaHMM Oa3uca PeIIeHU JTMHEWHBIX OJIHOPOJIHBIX CHCTEM.
Teopema 06 001IIEM pEITICHHH.

13. Jlunelinpie ypaBHEHHS N-TO TOPSAIKA C MOCTOSHHBIMU Kod(dduimentamu. Teopema 00

o6mieM pereHnn. Gopmyna cMeleHUs.



14. JIunelinble ypaBHEHUS N-IO MOPSAAKA C MOCTOSHHBIMU KO3(D(pUIIEHTaMH U NIPABOM YaCThIO
KBA3UMHOT OWJICHOM.

15. Teopema 00 00IIEM pELIEHNH JTMHEHHOTO HEOIHOPOAHOIO YpaBHEHUs. MeTos Bapualyu
IOCTOSIHHBIX.

16. Cuctembl 0OBIKHOBEHHBIX HpepeHImanbHbix ypaBHeHuil. HopmanbHas popma cHCTEMBI.
Pemenue. Ilone nanpaBnenuii. UaTerpapbHas kpusas. 3agada Komm.

17. Teopema cyIiecTBOBaHUS U €MHCTBEHHOCTH ISl cucTeM AuddepeHIManbHbIX YpaBHEHUI.
OueHka  OTKJIOHEHHS  K-TO  TOCIEIOBAaTE€IbHOIO  NPUOMMKEHUS  OT  PELICHUSL.
HuddepeHnnpyeMocTs peleHui 1o napaMmeTpam.

18. JluneitHble cucTeMbl TUQQPepeHIMaNbHbIX YypaBHEHH. Teopema CylecTBOBAHUS H
enuHCTBeHHOCTH. (CBOWCTBAa pELIEHWM JIMHEHHBIX OJHOPOIHBIX cHcTeM. Teopema 00
onpenenurene Bponckoro ans cucrteM. Teopema 00 onpenenutene Bponckoro. Teopema o
CYIIECTBOBaHUH 0a3Kca PEICHUI JIMHEUHBIX OHOPOIHBIX CUCTEM.

19. ®opmyina Octporpaackoro-JInyBriLIs Ui CHCTEM U YPaBHEHHI.

20. JIunelinble OJJHOPOAHBIE CUCTEMBI C TIOCTOSSHHBIMU KOA(PGUIIMEHTAMU (CITy4ail pa3IuuHbIX
COOCTBEHHBIX UMCET MaTPHULIbI).

21. ®ynnameHTabHas MaTPUIlA JIMHEHHOM cucTeMbl. TeopeMa o (pyHIaMEeHTaIbHON MaTpHIIe.
Hopma matpuiisl u ee cBoiicTBa. DKCIIOHEHTa MaTpyLbl. DyHIaMEHTaIbHAS MATPULIA CHCTEMBI
C TTOCTOSIHHBIMU KOA(PUITMEHTAMHU.

22. HopmanbHas sxopaHoBa (hopma MaTpulisl. [[pakTniyeckoe BEIMMCIEHNE SKCITOHEHTHI.

23. Teopema 00 oOIIeM pelICHUH JHMHEWHOW HEOIHOPOJHON cUCTeMbl. MeToj BapHaluu
ITOCTOSIHHBIX.

24. ABToHOMHBIE cucTeMbl. CBOMCTBA pElIEHH aBTOHOMHBIX CUCTEM. Teopema O Tpex ThIax
TPACKTOPUM AaBTOHOMHBIX CUCTEM.

25. IlepBble MHTETPAJIbI ABTOHOMHBIX CUCTEM. Teopema o nepBbIX HHTErpasiax. CyliecTBOBaHUE
HE3aBUCUMBIX IIEPBBIX HHTETPAJIOB. Teopema 0 3aBUCMMOCTH N IITYK MEPBbIX HHTEIPAJIOB.

26. Teopema 0 BBIIPSAMIICHMHA BEKTOPHOTO TOJISI.

27. Knaccuduxkaiys ocoObIX TOUEK JTMHEHHBIX aBTOHOMHBIX CUCTEM BTOPOTO MOPSIIIKA.

28. VYcroiuuBocth pemieHuit mo JlamyHoBy. Teopema 00 ycTOMYMBOCTM MO MEPBOMY

MIPUOIIMHKEHUIO.



V. YueOHO-MeTOou4YecKoe U MHGOPMALIMOHHOE 00ecTieYeHUe TUCIMILIUHBI
1) Pexomenayemas ureparypa
a) OcHOBHas1 TUTEpATypa

1. Hybposckuii B.B., Kaguenko C.U., [lyoposckuii B.B. O0bikHOBEHHbBIE
nuddepenranbapie ypaBHeHus. Teopus 1 mpuiioxkeHus: yueoHoe rmocooue / B. B.
Hyoposckuii, C. U. Kaguenko, B. B. JlyOpoBckuii. - M.: ®nunTa, 2020. - 180 ¢. —
DneKTpoHHBIN pecypc. — Pexxum octymna:
https://znanium.com/catalog/document?id=360333

2. Tpyxan A. A., Oroponnukosa T. B. OObikHOBeHHBIE U] PepeHITnaTbHbIE
YpaBHEHUS U METOJIBI UX PEIICHUS. Psbl. DIeMEHTHI BapHAIIMOHHOTO NCYUCIICHMS:
yuebHoe mocobue / A. A. Tpyxan, T. B. Oropoanukosa. — CII0.: Jlans, 2020. —
268 c. — DneKTpoHHBIN pecypc. — Pexxnm nocryna:
https://e.lanbook.com/book/147233

0) JlononHuTeNMbHAS IUTEPATYpA:

1. Myparosa T. B. luddepenuunansubie ypaBHEHUS: YICOHUK U PAKTUKYM JJIS
By30B / T. B. MyparoBa. — M.: IOpaiit, 2020. — 435 c. — [DneKTpOHHBIN
pecypc]. — Pexxum nocryna: https://urait.ru/book/differencialnye-uravneniya-
450091.

2. Ilanteneena A. B., SIkumoBa A.C., PribakoB K.A. OOBIKHOBEHHBIC
nuddepennmanbubie ypaBHenus. [Ipaktuueckuit kypce : yueobHoe nmocodue / A. B.
[Tantenees, A. C. SIxkumona, K. A. Pei6akos. — M. Jloroc, 2020. — 384 ¢c. —
[DnexTpoHHBIN pecypc]. — Pexum nocryna:
https://znanium.com/catalog/document?1d=367482

2) IIporpammHoOe oOecnieueHune

Google Chrome OecriaTHO
Kaspersky Endpoint Security 10 ans Akt Ha nepenauy npas [1K545 ot
Windows 16.12.2022
Lazarus OecruaTHO
OpenOffice OecruaTHO

MHoroyHKITHOHATBHBIN

penaktop ONLYOFFICE GecrnaTHoe

1o OecruraTHO
OC Linux Ubuntu 6ecrunatroe 1O OecruraTHO

3) CoBpemennble mnpodeccHOHATIbHBIE 0a3bl JAaHHBIX M HMHG(pOPMALMOHHBbIE
CIIPABOYHbIE CHCTEMbI
1. OBC Jlans https://e.lanbook.com/ JToroBop Ne 4-¢/23 ot 02.08.2023 1.

2. 9BC Znanium.com https://znanium.com/ {orosop Ne 1106 36¢ ot 02.08.2023 r.

3. OBbC YHuBepcuterckas omonmoreka online https://biblioclub.ru Jlorosop Ne 02-06/2023
ot 02.08.2023 .

4. 9BC IOPAUT https://urait.ru/ Jloroop Ne 5-¢/23 ot 02.08.2023 T.

5. ObC IPR SMART https://www.iprbookshop.ru/ JTorosop Ne 3-¢/23K ot 02.08.2023 1.



https://znanium.com/catalog/document?id=360333
https://e.lanbook.com/book/147233
https://urait.ru/book/differencialnye-uravneniya-450091
https://urait.ru/book/differencialnye-uravneniya-450091
https://znanium.com/catalog/document?id=367482
https://e.lanbook.com/
https://znanium.com/
https://biblioclub.ru/
https://urait.ru/
https://www.iprbookshop.ru/

6. https://cyberleninka.ru/ Hay4yHas 3iekTpoHHas oubanoTeka « KubepieHunka.
7. Hayunas snekrponnas 6ubnuorexka eLIBRARY.RU (noamnucka Ha sxypHaibl)
https://elibrary.ru/projects/subscription/rus_titles open.asp;

8. Penosurtapuit TBI'Y http://eprints.tversu.ru

4) Ilepeyenr  pecypcoB  MH(OPMALMOHHO-TEIEKOMMYHHKALMOHHOM ceTu
«HHTepHET», HEOOXOIMMBIX VIS 0CBOCHUS TUCIMIIMHBI:

1 Meronuueckue Marepuaibl Kadeapsl MaTeMaTHKU (pu3nyeckoro gaxkynpreta MI'Y
o Kypcey «uddepennmanbapie ypaBHEHHS
http://math.phys.msu.ru/Education/General_courses/Differential equations/show p
age

2 MI'Y, cemecTpoBblii Kypc JIeKIi o Teopun qudpepeHnnanbHbIX ypaBHEHUHN AJis
CTyJIeHTOB (huzmueckoro dakyiabTeTa http://math.phys.msu.ru/data/57/lekcii.pdf

3 MexnayHapoaHblii HaydHO-00pa3zoBarenbHbiil cailT EqWorld, oObikHOBEHHBIE
muddepennmansubie ypaBHeHnus http://eqworld.ipmnet.ru/ru/solutions/ode.htm

4  DHIUKIONEANYECKUH CIOBaph, “auddepeHnuaibrHoe ypaBHEHHE
http://www.edudic.ru/bes/19049/

5 Ilpumepsl perieHus TUIOBBIX 337]a4 Kypca TEOpUU OOBIKHOBEHHBIX
nuddepeHManbHbIX YpaBHEHUN B Cpelie MaTeMaThuueckux naketoB Mathcad u
Mathematica http://old.exponenta.ru/educat/class/courses/student/ode/examples.asp

VI. MeToanyecKue MaTepHaJIbl J1JIsi 00Y4AIOIIUXCSI 110 OCBOEHHIO THCIMILIHHBI

Memoouueckue pekomeHOauuu noO OPAHUAUUU CAMOCHOAMENbHOU PAdOmbl
CHMY0eHm o8

Meronudeckue peKOMEHNIAIMKA TI0 OpTaHU3allMd  CaMOCTOSITEIbHOM PabOThl  TIO
muctrinae  «Juddepenimanbapie  ypaBHEHHS» CM. B JIMYHOM KaOWHETE DJIEKTPOHHOMN
oOpazoBarensHOM cpepl (LMS).

TpebGoBaHus K pEUTUHT-KOHTPOJIIO.

[ponemypa orieHMBaHMsI 3HAHUM, YMEHUH, BIAJICHUN (YMEHUM MPUMEHSTH) U (MJIH) OTIbITA

JEATEIbHOCTH 00yYaroIuXxcs MO0 JTUCLHUIUIMHE (MOIYII0) MPOU3BOAMUTCS B paMKax OayuIbHO-
PEUTUHIOBOM CUCTEMBI, BKIIFOUAs PYOEKHYIO M TEKYIIYIO aTTECTAIUH.

CornacHo moaxoaaM OaTTbHO-PEUTUHTOBOM CHCTEMBI B paMKaxX OLIEHKH 3HAHWI, YMEHUH,
BIaJeHUH (YMEHUM TpUMEHSTh) W (WJIM) OIbITa JEATEIbHOCTH TUCLMIUIMHBL (MOJIYJIs)
YCTaHOBJIEHBI CIIEAYIOLINE aCIIEKThI:

o ConeprkaHue yueOHOW TUCHUIUTMHBI B paMKax OJTHOI'O CEMECTpa JICIUTCS Ha JIBa
Monaysst (mepuioga oOyuenust). [lo oxoHwanum momyssi (repuoga OOydeHWs)
OCYILIECTBIIIETCS] PENTUHIOBBIN KOHTPOJIb YCIIEBAEMOCTH 3HAHUN CTYACHTOB.

e (CpOKM NPOBENEHUS PEUTUHIOBOTO KOHTPOJIA:

ocennuti cemecmp — | peUTUHTOBBINA KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS Ha 9-10 yueOHOM

Henene 1o rpaduky ydeOHoro mporecca, Il peHTHHrOBbI KOHTPOJb YCIIEBAEMOCTH - JIBE

MocJieTHUE Heel (haKTUUeCKOTo 3aBEpIICHUs CeMecTpa 1o rpaduKy yaeOHOTo Mporiecca,;


https://cyberleninka.ru/
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://eprints.tversu.ru/
http://math.phys.msu.ru/Education/General_courses/Differential_equations/show_page
http://math.phys.msu.ru/Education/General_courses/Differential_equations/show_page
http://math.phys.msu.ru/data/57/lekcii.pdf
http://eqworld.ipmnet.ru/ru/solutions/ode.htm
http://www.edudic.ru/bes/19049/
http://old.exponenta.ru/educat/class/courses/student/ode/examples.asp

secenHuil cemecmp — | peATHHIOBBIN KOHTPOJIb YCIIEBAEMOCTH IMPOBOAUTCS Ha 8-9 yueOHOM
Henene 1mo rpaduky ydeOHoro mporecca, Il peHTHHTOBBI KOHTPOJL YCIIEBAEMOCTH - JIBE
NoCNeAHNE HeAeIH (PaKTUUECKOTO 3aBEepIICHUs ceMecTpa Mo rpaduky yueOHOro npoiecca.

MakcumanbHas cymma 6amioB B 3 cemectpe cocrasiser 100 6amnoB. CtyneHry,
HaOpaBmemy 40 OamuioB M BbILIE MO UTOraM padbOThl B CEMECTPE, B IK3aMEHALMOHHOU
BEJIOMOCTHU U 3a4ETHON KHMXKKE BBICTABIISIETCS OLIEHKA «3aYTEHOY.

Crynent, HaOpaBmmii 10 39 GamnoB BKIIOYUTENBHO, CHAET 3a4€T B IMOCIETHIOO
HEJIEJI0 CeMecTpa IO JIaHHOW JUCHUIUIMHE. baiibl, MOJaydyeHHble Ha 3ayére,
MIPOCTABJIIOTCS B BEJOMOCTH.

MakcumanbHasi CcyMMa pedTHHTOBBIX 0aJJIOB B 4 ceMecTpe coctaBiser 60.

Crynenty, HaOpaBmemy 40-54 Oamia, mpu IOJABEICHHM HWTOTOB cemecTpa (Ha
MOCJICTHEM 3aHITHH 110 JUCIUILUIMHE) B 9K3aMEHAIMOHHON BEIOMOCTH U 3a4€THON KHUKKE
MOKET OBITh BBICTABJICHA OIIEHKA «YIOBIETBOPUTEIIHHO.

Crynenty, HaOpaBmiemy 55-57 0anioB, NpH IOJBEJICHHH HTOTOB ceMecTpa (Ha
MOCJIETHEM 3aHITHUM [0 JUCHMIUIMHE) B rpade IK3aMEHAIMOHHOW BEJOMOCTHU
«IIpemuanbupie Oamwibl» MOXET ObITh Jo0aBiaeHO 15 OamioB W BBICTABJICHA
AK3aMEHAIMOHHAs OIEHKA «XOPOIIIO».

Crynenty, HaOpaBmemy 58-60 0amioB, mpu MOJBEIECHUHU HMTOIOB ceMecTpa (Ha
MOCJAEAHEM 3aHSATUM MO0 JAUCHUIUIMHE) B Trpade HSK3aMEHAIMOHHOW BEIOMOCTH
«IIpemuanbupie  Oamwibl» MOXET ObITh Jo00aBiaeHO 27 OaqloB W BBICTAaBJICHA
HK3aMEHAIMOHHAsl OIIEHKAa «OTJIMYHO». B Kakux-mmb0 WHBIX ciydasx 1go0aBlieHHe
MpEMUATBHBIX OAJIJIOB HE JIOMYCKAETCH.

Crynent, HaOpaBmuii 10 39 6aUIOB BKIIFOUUTEIBHO, CIAET SK3aMEH.

OTBeT cTyJeHTa Ha dK3aMEHE OIICHMBAeTCs CyMMOW 10 40 peWTUHTOBBIX OAJJIOB.
HroroBast olleHKa CKJIaJbIBACTCSI U3 CYMMBI 0aJUIOB, MOJIYYSHHBIX 32 CEMECTp, U 0aJioB,
MOJIYYEHHBIX HA HK3aMEHE.

[Tpu »TOM HauucCIeHue OaJJIOB IPOU3BOIUTCS CICIYIOITIM 00pa3oM:

1) TeopeTrdeckuie BOITPOCHI PaCKPHITHI TOJHOCTHIO, C PUBEACHUEM ITpUMepoB. Bee 3amanust
MPAKTUYECKOM YacTH BBIOJHEHBI OE3yKOpPH3HEHHO. PemieHue XapakTepu3yroTcs
KPaTKOCThI0, 000CHOBAHHOCTHIO, JIOTUYHOCTHIO — 40 OaIJIOB;

2) Teopernueckue BOMPOCHI PACKPBHIT IMOJHOCTbIO, HO HE MpUBEIEHBbI Mpumepsl. [Ipu

PEHICHHHU 3a1a4i JOIIYIICHbI HC3HAYUTCIbHBIC BbIYMCIMTCIILHBIC OIIIMOKH HJIH CTYACHTOM



UCHOJIb30BAHbI NPABUJIBHBIE, HO HE BCErJa PALMOHAIBHBIE METOJBI U alropuT™Mbl — 30
0aJlJIOoB;
3) TeopeTrueckre BOIIPOCHl PACKPBITHI HE MOJHOCTHIO. 3a/iaua pelieHa ¢ HeJoueTaMu U
MEHee, YeM HaroJIoBUHY. [Ipy 3TOM JTOJKHBI OBITh MPABUIILHO OTIPE/IENICHbI TUIIBI 331a4 U
yKa3aHbl TpuUMeEHsieMble (opMylibl 0e3 TpyObIX OIIMOOK. OTO TMOKAa3bIBa€T, YTO
AK3aMEHYEMBI MTOHUMAET CBA3b TEOPETHUYECKOIO MaTrephalia ¢ PEHICHHEM KOHKPETHBIX
npumMepoB — 20 6aUIoB;
4) lomy1ieHsl rpyoble OIIMOKH B OTBETE Ha TEOPETUYECKUHM BOMPOC. bblia MOMBITKA PELIUTh
sK3aMeHalMOHHbIE 3aaul. CTYIEHT JIOIyCTH rpyOble OIIMOKH B MPUMEHEHHU (HOPMYIL
OTO TOKA3bIBAET, YTO CTYJEHT HE MMEET HABBIKOB PEIICHUS IPAKTUYECKUX 331a4, UM
YCBOEHBI JIMIIIb OTAEIbHBIE (PaKThl MIPOrPaMMHOIO Marepualia, BCE MMEIOIIUECs 3HAHUS
OTpPBIBOYHBI U OeccucTeMHbI — () OayUIoB.
[TpaBuna popMupoBaHUs PEUTUHTOBOM OLIEHKH U KTy TIepecyeTa peUTHHTOBBIX OaJIJIOB B
OLIEHKY Ha k3aMeHe cM. B «[lonoxkeHrn o peTHHroBoi cucreme ooydeHus B TBI'Y »:

https://tversu.ru/sveden/files/204-

R Pologhenie o reytingovoy sisteme obucheniya v TvGU.pdf

VII. MatepuajibHO-TEXHUYECKOe 00ecredeHue
VyeOHBIN MPOLECC MO JAHHON JUCIUILIIMHE NIPOBOAUTCS B ayAUTOPHUAX, OCHAILICHHBIX
MYJIbTUMEAUNHBIMUA CpecTBaMU 00yueHus. J[Jig1 opraHu3aiuu caMOCTOSITENIbHONW paOOThI
CTYACHTOB HCO6XOI[I/IMO HaJIMYKUC IICPCOHAIIBHBIX KOMIIBIOTCPOB C JOCTYIIOM B I/IHTepHeT.

HaumenoBanue
CHEIHUAJIbHEBIX TTOMEIIECHUH 1
MMOMEIIEHUN I
CaMOCTOSATECIBLHOM
paboTHI

OcCHAaIIEHHOCTD
CHELHUAILHBIX TOMEIIEHUH U
OOMEILEHUN TS
CaMOCTOSITETbHOU PabOTHI

Ilepeuennb JIMIIEH3MOHHOTO
MPOrPaMMHOT0 00eCIICUCHUSI.
PekBU3UTHI IOATBEPKIAIOIIETO
JIOKYMEHTa

VYuebnast ayauTopust 1Jist
MPOBEJICHUS 3aHITUI
JICKITHOHHOT'O THIIA, 3aHATHH
CEeMHUHApPCKOTO THIIA,
KYpCOBOTO MPOEKTHUPOBAHUS
(BBITIOJTHEHUS] KYPCOBBIX
paboTt), rpyIoBbIX U
WH/IMBUAYATBHBIX
KOHCYJIbTAINH, TEKYIIETO
KOHTPOJISI U TIPOMEXKYTOUHON
aTTecTaluHy,
yuaebOHas ayautopus: Ne 224
(170002 Tepckas o0, T.
TBeps,
niep. CajoBeIi, 1. 35)

MynpTUMe TUHHBIA KOMIUIEKT
yaebHoro kiacca (BapuaHT Ne
2) IMpoekrop Casio XJ-M140,
HACTEHHBIN MPOEKI. DKpaH
Lumien 180*180, HoyTOyK
Dell N4050, cymxka 15,6",
MBILIb.

MernoBas 10CKa, KOMILIEKT
yaeOHol Mebemnu.

Google Chrome-6ecmnaTHo;
Kaspersky Endpoint Security 10 s
Windows-AKT Ha niepeiady npas
I1IK545 ot 16.12.2022; Lazarus —
6ecrmatao; OpenOffice —6ecmnaTHo;
MHoropyHKIMOHANbHBIN

penaktrop ONLYOFFICE GecruiathHoe
IT1O- G6ecmutaTHO;

OC Linux Ubuntu 6ecrutatnoe I10-
OecriaTHO



https://tversu.ru/sveden/files/204-R_Pologhenie_o_reytingovoy_sisteme_obucheniya_v_TvGU.pdf
https://tversu.ru/sveden/files/204-R_Pologhenie_o_reytingovoy_sisteme_obucheniya_v_TvGU.pdf

Hanuuue ydeOHO-HarisgHbIX IMOCOOMH, Mpe3eHTalUui IS MPOBEACHUS 3aHITHN

JICKOUOHHOT'O U CCMHUHAPCKOT'O THUIIA, O6€CH€III/IBaIOHII/IX TCMATHYCCKUC UIITTIOCTPAIUN.

VIII. CBenenusi 00 00HOBJIEHUM padoyeii MPOrpaMMbl IUCHUILUTAHBI

N JdaTa u npoToKo.JI
Ne OﬁHOBnue HHEIM pasie:t OnucaHue BHECEHHBIX 3acenanus kadeapsbi,
LI pabotei nporpamMmb! M3MeHeHHUi YTBepAUBIIETr0
AUCHUTLTHHBI
U3MEHEeHUsl
I. |onoLILV JlopaboTka pabodeit mporpamMmbl npoTokoia Ne 1
MUCIUIIINHBI B COOTBETCTBUH C 01..2020
METOMYECKUMH PEKOMEHIAIIUIMU
maketa OOII 1 yueOHbIM MITaHOM:
- OOHOBJICHUE COJICPIKAHMSI
TUCIUIUIAHBI, CTPYKTYPHUPOBAHHOTO
0 pazjesam;
- OOHOBJICHUE CIIHCKOB JIUTEPATYphl
2. | mI-VIII KoppekTupoBka Bcex pasziesioB [Tpotokon Ne 1 ot
B COOTBETCTBUU C METOJIHYECKUMU 1.09.2021
PEKOMEHIANUSAMU B Y4EOHBIM
TUTAHOM
3 | I-VII Koppextuposka Bcex paznpenos | [Iporokos Ne 10 ot
B COOTBETCTBMH C HOBBIM | 29.06.2021
CTaHIapTOM
4 |V, VYuebHo- | O6noBnenne crmuckoB  I10. | [Ipotokon Ne 1 ot
METOANYECKOE u | ObnoBnenue ccouiok u3 IbC. 1.09.2023
UH(POPMAITTOHHOE
o0ecrieueHue
JIUCLIUIUTAHBI




