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1 IlepeuyeHnn popmMupyeMBIX KOMIIETECHIIUH

1. 3HaHME OCHOBHBIX THIOB OOBIKHOBEHHBIX AuddepeHnnansubix ypaBHeHuit (O/Y),
METOJIOB ITOCTPOEHUS U KAYECTBEHHBIE CBOMCTBA UX PELICHUN

2. YMmeHue Ka4€CTBCHHO

HnCcCiacaoBaThb, peuIaThb

Qg depeHIraIbHbIe YpaBHEHHS

AHAJIUTHYCCKHU n YHUCJIICHHO

3. HaBblk uCHIONB30BaHUS TOJNYYEHHBIX 3HAHUM [UIs MCCIEJOBAaHUS MaTeMaTHYECKUX
MoJIeINel, CBA3aHHBIX C qU(PepeHIIMaTbHBIMI YPAaBHEHHSIMU

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B CiIydae, eCIIM MOoTydeHHbIE
pe3yabTaTtel OOyuYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXKHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHMSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 Iloka3aTe/iu OLlECHUBAHMS IJIAHUPYEMBIX Pe3yJbTATOB 00y4eHUsl

Tabnuia 3amosiHgeTcs B COOTBETCTBUU C pa3aenoMm 1 Paboueil mporpaMmbl TUCHUILIUHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB MO TUCHUIUIMHE (MOIYIIIO)

KonTtpomupyemsle I1aHUpyeMbIe pe3
yIBTaThl 00yUeHHS

KonTtpoaupyemsie TeMBI 1
HCLUIUINHEI

HaumeHoBaHME OIIEHOYHOTO CPE/ICTBA U TP
encrasienne ero B POC

IIpomexyTouHas aT

Texymmii KOHTPOJIb
yit ™ TecTaluys

3HaHNE OCHOBHBIX THIIOB OOBIKHOBEHHBIX
It hepennmaneubix ypasaennit (OY),
METO/I0B MMOCTPOCHHUS U KaueCTBEHHbIE
cBOIiCTBA X pelIeHui

1 O6mias Teopuu
0OBIKHOBEHHBIX

i epeHnnanbHBIX
lypaBHEHMI

2 KauecTtBeHnHoe
icciieIOBaHHE MTOBEAECHUS
emenuit OJ1Y.

3 Cuctembl
i depeHnnanbHbBIX
aBHCHUI.

1 KaduecTBeHHOE HCCIIETOBaHNE
cricteM an¢ GepeHInaNbHBIX
paBHEHMIA.

DK3aM€H B MUCHMEH

CobecenoBanue .
HOH (opme




perath

VYMeHne KadeCTBEHHO HCCIEN0BATh,
AHAIUTUYECKH U
b depeHImanbHble ypaBHEHHS

YHUCJICHHO

1 KauecTBeHnHoe

HCCIICIOBAaHKE ITOBEICHUS KontponbHas pabora

pewennit OY. DK3aMeH B

2 Cucremsl MUCBMEHHOU (popme
1 depeHITnaTbHBIX

ypaBHEHUIL.

IMpakTnaeckas pabota

3 KauecTBennoe
HCCIIEJOBAHUE CHCTEM

1 hepeHITHaTEHEIMI YPaBHEHUSIMA

muddepeHaIbHbIX
ypaBHEHUI.
HaBeik ncnionp3oBanust nomydeHHbIXx | 1 Cucremsl
3HAHMI UL nccienoBanus | auddepeHnnaIbHbBIX
MaTeMaTHYeCKHX MOJENeH, CBA3aHHBIX C | ypaBHEHHH. IpakTiueckas pabota | DK3amen B

2 KauecTBeHHOE
HCCIIEe0BAHNE CUCTEM
muddepeHIaTbHBIX
ypaBHEHUI.

MMUCEMEHHOH hopme

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIIMIA

Ha JaHHOM OJTall€ OLOCHHMBACTCA IIO

pe3yabTaTaM TEKYIIUX M MPOMEKYTOYHBIX aTTECTAIMH MPH MOMOIIU KOJIMYECTBEHHOU OIEHKH,
BbIpaXeHHOW B Oannax. MakcuMmanbHas cymma OalljioB Mo gucHumiinHe (Moayno) pasHa 100

Oayam.
O1ueHOYHOE CPEeJICTBO
Bun yueOHo# Konrpo KonTpon Konpo | Korrpo IIpakTuu
Cobecen | spHas p JIbHAA p | JIbHAA P
JIeSITeIbHOCTH bHas pab eckas pab | Ox3amen | Uroro
OBaHHE abora a No 2 abora abora ora
Ne 1 OSN3 Ne 4
Jlexun 10 10
Hparcririecine 15 15 15 15 15 75
3aHsTUS
IIpomexyToun 15 15
ast aTTecTanus
Hroro 10 15 15 15 15 15 15 100

CyMmMma 6aioB, HAOpaHHBIX CTYJIEHTOM IO BCEM BUJIaM YUY€OHOH ACSATEIHHOCTH B paMKax
JTUCITUTLIMHBL, IEPEBOJUTCS B OIIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gato
s O1ieHKa 1o mpoMex
YTOUHOH aTTecTalu XapaxkTepucTiKa KadyecTBa chHOPMUPOBAHHOCTH KOMITETEHIINI
MO TUCIAILIN "
HE
CTyzieHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMIUTHHAPHBIX KOMIICTEHIINH, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U IITy00KOe 3HaHHe y4eOHOro MaTepuaia
o191 510 100 «3a4TeHO» / » YCBOWII OCHOBHYIO JIUTEPATYPY M SHAKOM © JIOTIOJTHUTENBHOM TUTEepaTypoil, pexome
«OTIINIHO H/IOBaHHOU IIPOTPaMMOii, yMeeT CBOOOIHO BBHIMOIHATH MPAKTHIECKHE 3aIaHuUs, TIPEX
YCMOTpEHHBIE TTPOTrPaMMOH, CBOOOIHO ONIEpHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSIMH, TIPIMEHSIET UX B CUTYAIMSIX MOBBIIICHHON CIIOKHOCTH.
CTyzieHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTMHAPHBIX KOMIIETEHIHI: OCHO
76 10 90 «3a4TeHO» / BHBIC 3HAHUsI, yMEHUs OCBOCHBI, HO JOIYCKAIOTCSI HE3HAYNTEbHbIE OIIMOKH, HETOUH
oT /b A0 «XOPOILO» OCTH, 3aTpyJHEHHS IIPY AHATTUTUYECKUX OIepaLusX, IepeHoce 3HaHUH U yMEHUH Ha H
OBBIE, HECTAHJAPTHBIE CUTYAIUH.
o161 1075 GATTCHOY / CTyzeHT IeMOHCTpUpYeT C(l)OIBMPIpOBaHHOCTL JHCIATUTMHAPHBIX KOMITETEHIHUI: B X0
Jie KOHTPOJIBHBIX MEPOIIPHATHII HOMTYCKAIOTCS 3HAYNTENbHbIE OIIMOKH, TPOSIBIIETCS O




«YAOBJIETBOPUTEIIb TCYTCTBHUE OTACJIIBHBIX 3HaHPIﬁ, yMEHI/II\;I, HaBBIKOB 110 HEKOTOPBHIM ANCHUIUIMHAPHBIM K
HO» OMIIETEHIUAM, CTYACHT HUCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUSA IPU ONIEPUPOBAHN
1 BHAHUAMHU U YMEHUAMU NPU UX IEPEHOCE HA HOBBLIC CUTYallUU.

«He 3a4TeHO» /

oT 41 o 60 «HEYIOBJIETBOPUTE
JIBHO»

«He 3a4TeHO» /

ot 0 1o 40 «HEYJOBJIETBOPHTE

JIBHO»

VY crynenra He c)OPMUPOBAHBI AUCIHUIUIMHAPHBIE KOMIIETCHIIUH, IPOSIBISETCS HEI0C
TaTOYHOCTb 3HAHUM, YMEHUH, HABBIKOB.

,HI/ICIII/IHJ'II/IHapHBIG KOMIICTCHIHUU HC C(i)OpMPIpOBaHBI. HpOS{BJ’IHeTCH TIOJIHOC WJIM MpaK
TUYECKU ITOJIHOC OTCYTCTBUE 3HaHPII>1, yMeHHfI, HAaBBIKOB.

5 IlpumepHbIe OlIEHOYHBbIE CPeACTBA

5.1 IlpumepHbIii IepedeHb BOMPOCOB M0 TeMaM

1. Kakoe ypaBHeHue Ha3biBaeTcs Au(depeHnaibHbIM ypaBHEHUEM?

2. Yto Ha3bIBaeTCs pemeHrneM auddepeHnnanbHoro ypaBHeHus?

3. Yrto Ha3bIBaeTCs OOUIMM perieHreM AuddepeHnaabHOro ypaBHeHUs?

4.Yto Ha3pIBaeTCS YaCTHBIM pelieHueM JudGepeHIInaTbHOr0 ypaBHEHUS ?

5.B yem 3akmrouaercsa 3amada Komm?

6. Kakoe ypaBHeHHne HasbiBaeTcs AuddepeHnnanbHpIM ypaBHEHHEM TIEPBOTO HOPSIIKA C
paznensomuMucs nepeMenusiMu? [IpuBeanTe METO €ro perieHus.

7. Kakoe ypaBHEHUE Ha3bIBA€TCs JIMHEWHBIM YPAaBHEHHEM IE€PBOIO MOpsIKa?

8.JloKa)KuTe TEOpPEMBI O YACTHBIX PEILIEHUSX TMHEHHOro ypaBHeHUs 1-To mopsaka.

9.B uem 3akmovaercss MeToj] bepHymm pemeHus JMHEHHOTO MU(QEpeHINATHHOTO
ypaBHEHHUS [IEPBOTO Mopsaka?

10.B uwem 3akmouaercs Metoj Jlarpanxka pemieHds JIMHEHHOro AuQQEpeHIIHATLHOTO
ypaBHEHHUS MIEPBOTO Mopsiaka?

11. Kakoe ypaBHeHHe Ha3bIBaeTcs ypaBHeHueM bepuymim?

12.ITpuBeaure MeTo1 pelieHus ypaBHeHUus: bepHymin?

13. Kakoe ypaBHEHHE HA3bIBAETCS OJTHOPOTHBIM OTHOCHTEIBHO X 1 Y M hepeHInaTbHbIM

ypaBHeHUEM?

14. [IpuBennre METOJ peneHus OJIHOPOJIHOTO g depeHInaTbHBIM
ypaBHeHHUA?

15.Kakoe ypaBHeHuEe Ha3bIBaeTCs OOOOIIEHHBIM OJHOPOAHBIM AUPPEpEeHIInATbHBIM
ypaBHEHHEM?

16.Kakue nuddepeHmanpuple ypaBHEHHUsI NMPUBOAATCA K OJHOPOJHBIM YPaBHEHUSIM?
[TpuBennuTe METON UX PELICHUS

17. Kakoe ypaBHEHHE Ha3bIBa€TCsl ypaBHEHHEM B MOIHBIX Juddepernuanax?

18.IIpuBenTe METOJI pELICHUsI YpaBHEHUS B MONHBIX Auddepennnanax.

19.YTto Ha3bIBaeTCS UHTETPUPYIOIIMM MHOXKHUTEIEM?

20. Kak HaliTu MHTETPUPYIOIINUNA MHOKHUTEND?

21.KakoBbl ~MeTOABl pEUIEHHS YpPAaBHEHWUH, HE pa3pEelICHHbIX OTHOCHTEIBHO
POU3BOTHON?

22.Chopmynupyiite Teopemy Koin cymiecTBoBaHMS W €IMHCTBEHHOCTH PEIICHHS
TddepeHIMaIbHOro YpaBHEHUS IEPBOro MOpPsiIKa.

23.Kak HaiiTu ocoboe pemnierre qudHepeHIIMATEHOTO YPAaBHEHHS ?

24. Coopmynupyiite Teopemy Komm cymecTBoBaHUS M €IUHCTBEHHOCTH DELICHUS
muddepeHIMaTbHOTO YpaBHEHMSI BBICIIIETO MOPSIIKA.

25 TlpuBenute MeTox pemenus ypapaerns y™ = f(x).

26.I1puBeaure MeTOABI pemienus ypasuenuit F(y,y’,x) = 0.

27.4T1o Ha3bIBaeTcA onpenenuresneM Bponckoro?

28. Kakme  (QyHKUMM  Ha3bIBAIOTCS  JIMHEHHO  3aBUCHMBIMH,  JIMHEHHO
HE3aBHCUMBIMU?



29 JlaiiTe onpenenenue GpyHAaMEHTAILHONW CHCTEMBl PELICHUIN JIMHEHHBIX OJHOPOIHBIX
nuddepeHIaIbHBIX YPAaBHEHUH BBICIIETO TTOPSIIKA.

30.YTo Ha3bIBaeTCs JMHEHHBIM onepaTopoM? Jlokaxkute ero cBOMcCTBa.

31. JlaiiTe onpeaeneHus JMHEHHBIX OJJHOPOJIHBIX U HEOTHOPOIHBIX MU hepeHITHATbHBIX
YpaBHEHUH BBICHIUX MOPSIAKOB.

32. JlokaxuTe TEOpeMbl O PELICHHUSX JMHEMHBIX OJHOPOAHBIX U depeHIIHaTBHBIX
YPaBHEHUH BBICILIErO NOpsKa?

33. Jlokaxute  TeopeMy 00  oOmeM  pemieHud  JIMHEHHOTO  OJHOPOJIHOTO
TuQepeHIaIbLHOr0 YPaBHEHUS BBICIIETO TTOPSIIKA.

34.JIokaxxuTe TEOpeMy O CTPYKType OOIero peuieHusl JMHEWHOTO HEOJHOPOJHOIO
TuQepeHIMaIbHOr0 YPaBHEHUS BBICIIETO TTOPSIIKA.

35. JlaiiTe onpeseneHre JUHEHHBIX OJTHOPOIHBIX M HEOAHOPOAHBIX MU (epeHIIMATBHBIX
YPaBHEHUU BBICIIUX IMOPSIKOB C IOCTOSTHHBIMU KO3 dutmeHTamu?

36.Metoa HaxoxeHUs GyHIAMEHTATBHON CHUCTEMBI pelIeHU TUHEHHOTO OJTHOPOHOTO
G hepeHIaTBEHOTO ypaBHEHUS BBICIIIETO nopsiKa c MMOCTOSITHHBIMU
koddpunmenTamu. XapaKTepUCTHUECKOE YpaBHEHHE.

37.B 4yem 3aki04aeTcss METOJl HEONPEAETICHHBIX KOA()(UIIMEHTOB pEIIeHHs THHEHHBIX
HEOJTHOPOAHBIX AU QEepeHInaNbHbBIX ypPAaBHEHUH BBICHIMX TMOPSAKOB C TMOCTOSHHBIMU
ko3P unrenTamu?

38.B uem 3akiiouaeTcs METO]T BapHalliK POU3BOIbHBIX ITOCTOSIHHBIX PEIICHHS] JIMHEHHBIX
HEOTHOPOHBIX TU((EPCHIIMATBLHBIX YPABHEHHH ¢ MTOCTOSHHBIME KO3 huimeHTamu?

39. Kakoe ypaBHeHHE Ha3bIBaeTcsl ypaBHeHueM Ounepa? [lpuBenure meTon ero
peuieHusl.

40.Yro Ha3pIBaeTCs HOPMAIBbHOM crucTeMoil nuddepeHnanbHbIX YpaBHEHUN?

41.IlpuBeanTte METONBI pelIeHus cucTeM auddepeHnnanbHbIX YpaBHEHUA.

42.B 4yem cyThb METOJla PELICHHUS CHCTEMBbI C MOMOIIBID COOCTBEHHBIX YHCEN MAaTPHUIIBI
CUCTEMBI?

43.Kakoe pelieHue CHUCTEMBI Ha3bIBaeTCs YCTOMYHUBBIM no
JlsnynoBy?

44 Kaxkoe pelieHne CUCTEMbl HAa3bIBAETCSl YCTOMUMBBIM U HEYCTONYUBBIM ?

45 .Ilepeuncnute MPOCTEHIINE TUITHI TOUYEK MOKOS.

Kpamxue memoouueckue yxkazanus
CobecenoBaHue MPOBOIUTCS MOCIE U3YYCHUS COOTBETCTBYIOIICH TEMBI.
IlIxana oyenku

OueHka Bamnsr Omnucanne
OTBETHJI Ha OOJIBITHHCTBO BOIIPOCOB MO TEME, YETKO MPEICTABIISII CBOKO MO3HIINIO, apTYMEHT
5 10 MPOBAJ TOUKY 3PCHUS, OIICHUBAJ apTYMEHTBI IPYTUX CTYACHTOB, MOATBEPIKIast 3HAHUE MaTe
puana;
4 7-9 OTBETHUIT HA GOJIBINYIO YaCTh BOIIPOCOB IO TeMeE, MPEICTABISUT CBOIO TMO3UIIHIO, aPTYMEHTHPO

BaJI TOYKY 3PEHUSI, TIOATBEPIK/Iasi 3HAHUE MaTepHaa,

OTBETHJI HA MEHBIITYIO YaCTh BOMIPOCOB IO TEME, HETOCTATOYHO YETKO M apTYMEHTHPOBAHO T
pEICTaBIIsII CBOIO MO3MIMIO, TOATBEPIKAAsl 3HAHHE MaTepuaa;

2 0-1 HE OTBETHJI IOJIHO HU Ha OJIMH BOIPOC 110 TEME

3 2-6

5.2 Jx3aMeH B nucbMeHHOM Gopme

Bormpocs! k 3x3aMmeny:

1. 3agaum, npuBojsmue K 1updepeHInaTbHbIM YPaBHEHUSM.

2. O6bIkHOBEHHbIE U pepeHInaIbHbIE YPABHEHUS U UX CUCTEMBI.
3. 3amaga Komm.

4. Cenenue 3agaun Koy kK MHTErpagbHBIM YPABHEHUSIM.

5. YpaBHEHHUs ¢ pa3AEIAIOLMMUCS IEPEMEHHBIMU.

6. OTHOPOIHBIE YPaBHEHUS.

7. JInHelHbIE YpaBHEHHUS IIEPBOIO MOPSAKA.



8. YpaBHenue bepnymin.

9. YpaBHeHus B moJHbIX qudepennmanax.

10. Iuddepennmanbupie ypaBHEHHSI, TOMYCKAIONNE TTOHMKEHUE MTOPSIIKA.

11. O6miee pemenue TuHEHHOTO (G GEPEHITUATHFHOTO YPaBHECHHUS.

12. Meton Jlarpanka (Bapuaiusi Ipou3BOJIbHBIX TOCTOSIHHBIX ).

13. JluneitHpie omHOpoaHBIE U(EpeHINAIbHBIE YPaBHEHHS C IOCTOSHHBIMH
K03 (ppHULHEeHTaMU.

14. OOmee pemieHHE JTUHEHHOTO OTHOPOTHOTO IU(PEPEHITMATHPHOTO YpaBHEHUS C
NOCTOSIHHBIMU K03 punimenramu.

15. Jluneitnple HeogHOpOIHBIE Au(depeHInaIbHble YpPaBHEHUS C MOCTOSHHBIMU
K03 (ppHULIEeHTaMU.

16. Teopema cCyumecTBOBaHMS M E€IWHCTBEHHOCTH JUII HOPMAJIbHOW CHCTEMBI
OOBIKHOBEHHBIX JH(PepeHIINATbHBIX YPAaBHEHUH.

17. Cucrembl nuHEWHBIX nuddepeHIHATbHBIX YypaBHEeHUH. CHCTEMBI JHMHEHHBIX
nuddepeHIraIbHbIX YPaBHEHUH C MOCTOSIHHBIMU K02 pHiineHTamu.

18. MccnenoBanre AMHAMUYECKUX CHCTEM Ha MJIOCKOCTH.

19. [IpenenbHbIC TUKIIBL.

20. Meton ¢pyukuuu JlsmyHoBa.

21. YcToiurBOCTh HEMOABUKHON TOUKH.

22. YucnenHoe perienue auddepeHnnaibHbeIx ypaBHeHu. MeTton Diinepa.

23. MoauunupoBaHHbI MeTO Ditepa.

24. Meron Pynre-Kyrra.

[Ipumep 3K3amMeHallOHHOTO OuIIeTa:

1) JIunelinble ypaBHEHUS IEPBOTO MOPAIKA.

2) Haiitu penrenne 3anaun Komu » 7 Y&r=cos x & %)

3) Haiitu o61iee perieHue 1 THI HEMOIBH>KHONW TOUKH CUCTEMBI
[ ax

(= =3x+y,
'

-

A

di
| )
|—=x+3):
|

-

Kpamkue memoouuecxue ykaszanus
DK3aMeH MOKET TPOBOJUTHCS B YCTHOM WJIM MUCbMEHHOU opMme.
Llkana oyenxu

OneHka Bansl OnucaHue

5 14-15 OTBETHJI Ha BCE BOIIPOCHI OMIIETa, HE OIYCTUB OMIMOOK, YETKO IPEACTABIISI CBOIO MO3UIIHUIO,
apryMEHTHPOBAJ TOYKY 3PCHHS;

4 11-13 OTBETHJI Ha OOJIBLIYIO YaCTh BOIIPOCOB, JIOMYCTHB HE 3HAYUTEIIbHBIC OIIMOKH, NPEICTABIISII C
BOIO TIO3UIIMIO, apTYMEHTHPOBAJI TOUKY 3pEHHs, TOATBEprKAasl 3HaHHE MaTepuaa;

3 9-10 OTBETUJI Ha MEHBIIYIO YaCTh BOIIPOCOB, HEAOCTATOYHO YETKO U apryMEHTHPOBAHO MPE/ICTABI
SIJT CBOIO MO3HUIIMIO, NOATBEPIK/Iasi 3HAHUE MaTepHaa;

2 0-8 HE OTBETHWJI IIOJIHO HHU HAa OJIMH BOTIPOC

5.3 Ilpumepsl 3aaHNii 1)1 BHINOJTHEHHS KOHTPOJIbHBIX padoT

KonTtpoabHnas pa6ora Ne 1
1. IlpounrterpupoBarh auddepeHHnaNbHbIE ypaBHEHHUS C  pa3AesOIIMMUCS
NIEpPEMEHHBIMH:
{(x+3)dv—{y+3)ax=0

2. TpounterpupoBath auddepeHInaNIbHbIC YpaBHEHHs, HAWUTH YKa3aHHBIC YaCTHbBIC
pelenus u noctpoutsh ux: y' = 4x3, y(0)=0



3. PemuTh nuHelHbIE HEOAHOPOAHBIE TU(PEpeHINAIbHbIE YPAaBHEHHS C MOCTOSHHBIMU
koa(urmeHTaMu:

V=6 =Ty=32¢"

4. HaifTu 4acTHBIE peIIeHUs IMHEHHBIX HEOAHOPOIHBIX MU (PEepeHINATbHBIX YPaBHECHUN
C MOCTOSTHHBIMU KO3 (GULIMEHTaMH , YIOBIETBOPAIOIINE HAYAJIbHBIM YCIIOBHUSM :

=2y =2¢"; )1 =1 y') =0
g KonTpoabHnasi padora Ne 2
I. Ilycte — = £(x)

dt
Onpenenute no rpaduky Gyakiuu f (X) THIIBI BceX cTallMOHAPHBIX COCTOSIHUN YPaBHEHUSI.
f(x)
J".

2. TIpoBecTH KaueCTBEHHbIH aHAIU3 CUCTEMbI X = 9 — x2

3. I'paduk pynkuuu, 3aaar01end CKOpOCTh U3MEHEHHS (PYHKIIMH, UMEET BH/]T

dx/dt

.....

A 4

OnpenenuTth TUN CTALIMOHAPHOM TOYKH.

KonTtpoubnas pa6ora Ne 3

1. Haiftu o61iee perieHue CUCTEMbI YpaBHEHUM
[ ax

\ar

ay

i

-

—Tx,

-

—+2x+5y=0;

Ldt

2. Pemmts cucremy
dx _ 2 2
= 2(x" +yI)t

dy
ol 4xyt



KonTtpouabsnas padora Ne 4
OnpenenuTs TUIBI HEMOABM)KHBIX TOYEK, CIelaTh HAOPOCOK TI0OanIbHOTO (Ha30BOTO

NOpPTpPETa MOJIENIN, ONMHMCAHHOW CHUCTEMON HeNMMHEHHBIX AuddepeHInaIbHBIX YpaBHEHHUN
[Toctpouts (ha3oBbIi HOPTPET C MOMOLIBIO IPOrPAMMHOI0 CPE/ICTBA.

>

ax;
—L=—x, —3xx;
| dt
ax,
S == XX
dt

Kpamxue memoouueckue yxkazanus

KonTponbHasi paboTa MO3BOJISET ONPEICIUTh YPOBEHb YCBOSHHsS Martepuana. [lepen
BBITIOJITHCHHEM KOHTPOJIBHOU PabOTHI HEOOXOAMMO 03HAKOMHTHCS C TEOPETUUECKUM MAaTEpUaJIOM,
MPEACTABICHHBIM B TMPE3CHTALMSAX W Ha JIEKIUHU, NpopaboTaTh METOJbl pEeLIeHUs 3ajad,
PacCMOTPEHHBIX B TUIIOBBIX MpHUMEpPaX. 3a pa3bsiCHEHUEM TPYJHO YCBAMBAEMbIX BOIIPOCOB Kypca
HE00X0IMMO 00pPATUTHCS K TPEIO1aBaTENIo.

Llkana oyenxu

OmeHka Bamst Omnucanue
BBICTABJISICTCS CTY/ICHTY, €CJIM OH BBITIOJIHII 0€3 OLIMOOK BCe 3a/laHus M OTBETHI Ha BCE MOCT
5 14-15 aBJICHHBIC BOMIPOCHI, MOATBEPKAasd 3HAHUE MaTepHala, YMEHHE HCIOIb30BaTh COOTBETCTBYIO

1UE TCOPEMBI 1 CBOMCTBa JUISA TIOATBEPKACHUS ITPaBUJIBHOCTH COOCTBEHHBIX paCCy)KZ[eHI/Iﬁ
BBICTaBJISICTCA CTYACHTY, €CJIM OH BBIITOJTHUJT 0e3 CYIIECTBEHHBIX OIInOOK BCe 3aaHus U OTBE
THJI Ha OOJIBIIMHCTBO IMMOCTABICHHBIX BOIIPOCOB, IOATBEPKJasd 3HAHUE MaTC€pHralia, YMEHUE UC

4 11-13 MOJTb30BaTh COOTBETCTBYIOIIIE TEOPEMBI X CBOMCTBA IS TOATBEP KICHHS IIPABIIBHOCTH CO0
CTBEHHBIX PacCyKICHUH
BBICTABIISICTCSI CTYICHTY, €CIIH BBITIOJTHHI 0€3 CYIIECTBEHHBIX OIMIMOOK MEHBIIIE TIOJIOBUHEI 32
3 9-10 JITaHUH, OTBETHJI Ha HEKOTOPbIE IIOCTAaBIEHHbBIE BONIPOCHL, IOJTBEPIKJasl 3HAaHUE MaTepuana, y

MEHHUE UCIO0JIb30BaTh COOTBETCTBYIOIIIE TEOPEMBI U CBOMCTBA JUIS OATBEPKACHHS IPaBUIIb
HOCTH COOCTBEHHBIX pacCyKICHUH
2 0-8 BBICTABIISICTCSI CTY/ICHTY, €CIIH OH JIOMYCTHJI OIIHOKH IPH BHIIOJHEHUH BCEX 3aJJaHUH
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Lenpto  ocBoeHust aucnuIUIMHBL  «/luddepeHnmanbaple  ypaBHEHHS»  SBISICTCS
dopmupoBanue y OakamaBpoB 0OHIETPOGECCHOHATHPHON KOMIIETCHIIMU ITYTEeM OCBOCHUS
COBPEMEHHBIX METOJIOB TeOpUH TUPPEpEeHIINATBHBIX YPABHCHHIA.

3a1aun OCBOCHUS TUCLIUTLINHBL:

- W3y4YCHHE OCHOB TEOPHHM M AHAIUTUYECKUX METOJIOB pEIICHUsT OOBIKHOBEHHBIX
Qg depeHIraIbHbIX ypaBHEHUH,

- OBJIAJICHHE COBPEMCHHBIM anmnapaToM OOBIKHOBEHHBIX YpaBHEHHH Ui JajbHEHUIIETO
UCIIOJIb30BAHUS B PEIICHUH MPUKIIAJIHBIX 3a/1ad,

- (hopMupoBaHKE MATEMAaTHIECKOM KYJIbTYphI OYAYILEro CIenuaIncTa.

[TnanupyembIiMH pe3yibTaTaMu 00YYEHUS 10 JUCHHUILTHHE (MOJIYJIIO), SBIISIFOTCS 3HAHHUS,
YMEHUSI, HaBbIKU. [lepeueHb MIIaHUPYEeMBIX PE3yJIbTaTOB OOYUEHHSI 110 JAUCIUILTUHE (MOJYIIIO),
COOTHECEHHBIX C IUIAHHUPYEMBIMU pe3yJbTaTaMU OCBOCHHs 00pa30BaTEIbHON MpPOTrpaMMBl,

npejacTaBieH B Tabuie 1.

Tabmuna 1 — Komnerenun, popMupyeMbie B pe3ylibTaTe W3Y9EeHUS TUCIUILTHHBI (MOTYJIs)

PeSyJ’ILTaTLI 06yqu1/I$[ 0 AUCIUILIINHE

obmactu
€CTECTBEHHBIX
HayK U
WH)XEHEPHOU
MPaKTHUKE

HayK
HCIIO0JIb30BaTh
MaTeMaTHICCKue
METOJIBI U
WHCTPYMEHTHI
JUTSI TIPOBEICHUS
KPUTHUECKOTO
aHanmn3a
cuTyalui u
MOJEIUPOBAHUS
MPOLIECCOB U
SIBIICHHI

Kom u Kon u
HasBanne (opMynHpoBKa
OIIOII BO, dopmyupoBka HHIUKATOpa Koz
COKpaIiCeHHOC KOMTIETEHITUHN NOCTHKCHUA pe3yiib DopMyIIpOBKa pe3ysbTaTa
KOMITIETEHIIMN
Tara
01.03.04 OIIK-1: OIIK-1.1B : PJI1 3HaHUE | OCHOBHBIX THUIIOB OOBIKHOBEHHBIX
«[Ipuxnagnas | CrocobeH Obnanmaet mudepeHIHaTbHBIX YPaBHEHUH
MaTeMaTHKa» | IPUMEHATh MaTeMaTH4eCKOU (O1Y) , MeTo10B TOCTPOEHUS U
(b-1IM) 3HaHUE KYJIbTYPOU U KaueCTBEHHBbIE CBOMCTBA UX
(yHIaMEHTaIbHOM | CHCTEMHBIM peleHni
MaTEMaTUKHU U MBILIJICHUEM, P12 YMeHue | KaueCTBEHHO MCCIICA0BATh,
€CTECTBCHHO- TIO3BOJISTIOIUMHU peliaTh aHATUTHYECKH U
HaY4HBIX IIPU PELICHUU yucieHHo auddepeHnnansHble
JVCIUIUIAH TIPA 3aj7a4 B 00J1acT! ypaBHEHHUS
peleHun 3anad B CCTECTBCHHBIX P13 HaBrpik | ncnonb3oBaHMs NOTYyUYEHHBIX

3HAHMH YISl KCCIIEI0BAHUS
MaTeMaTHYECKUX MOJIeIICH,
CBSI3aHHBIX C
mudepeHIraTbHEIMA
YpaBHEHUSIMH

B mporecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3aJadll BOCIHTAHUAS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHON U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUICKHX TyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYCCKHUX IIEHHOCTEH, MPEICTaBIICHHBIC
B Tabmume 1.2.

Tabmuma 1.2 — [{eneBbie OpUEeHTHPHI BOCTTUTAHUS

®opMHpOBaHNe LICHHOCTEI

BocnurareibHbIe 3a1a4H LeneBbie OpUEHTHPBI

(I)OpMI/IPOBaHI/le rpamancxoifl MO3UIUU U TTATPUOTU3MA




CDOpMI/IpOBaHI/Ie YYBCTBA ropA0CTH 3a

CrpaBeJIMBOCTh UCIUIITIMHUPOBAHHOCTH
JOCTHUKCHHUSA Poccun p a 'Z[ f P

®opMHrpoBaHHe TyXOBHO-HPABCTBEHHBIX IEHHOCTEH

®opMUPOBAHNE OTBETCTBEHHOTO B3aumonomoms u
OTHOIICHHS K TPYAY B3aNMOYBa)KCHHE

I'nOKOCTH MBIIITIEHAS

@®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHUS U KYJbTYPbI MbIIILJIEHHUSA

Pa3BuTre nmo3HaBaTeIbHOIO HUHTEpECa u

CHpaBeJJHI/IBOCTL PemmmrensHOCTH
CTPEMJICHUS K 3HAHUAM

(I)OpMI/II)OBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Iﬂ

@DopMHpOBaHHUE HABBIKOB ITyOJIMIHOTO

N Co3ugarensHbIA TPy I'u6GKkoCTh MBITIIICHAS
BBICTYIUICHUS U NIPE3CHTALNN CBOUX HIeH

2 Mecto gucuuniaunbl (MoayJsi) B crpykrype OIIOIT

Huctmmumna "{nddepennuanbapie ypaBHEHHS OTHOCUTCA K 00s13aTenbHOM yacTu biioka
1 mucuuniuH yyeOHoro 1uiana HanpasneHus "[Ipukinannas matemaruka'.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0vemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX €AMHHUIAX C YKa3aHUEM KOJHYEeCcTBa
aKaJeMUYECKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO paboTy, IPUBE/IEH B Ta0uLE 2.

Tabnuia 2 — O01mas Tpy10€MKOCTh JTUCITUTITUHBI

Tpyno- O0BbeM KOHTAaKTHOM paboThI (4ac)
€MKOCTb
Cemectp
OI1OIT BO e vII M KYD yAuropHad TOpHast T
HUS (3P0, GE) Beero Talunu
03P0) o
nek. | mpak. | ua6. IMTA | KCP
01.03.04
Ipuknagnas (e]0]0) B1.b 3 4 73 36 36 0 1 0 71 6]
MaTeMaTHKa

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)

4.1 CtpykTrypa aucuunjanHbl (MoayJs) aias OP@O

TemaTudeckuii miaH, OTpaKAIOIIMK COAEpPKAHWE TUCHIUILIMHBI (TIEpeUeHb pa3/iesioB U
TeM), CTPYKTYPHUPOBAHHOE 0 BUIaM YUYE€OHBIX 3aHITHH C YKa3aHUEM X 00bEMOB B COOTBETCTBUHU
¢ yueOHBIM IUIaHOM, IpHUBeACH B Tabmuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU NeATeIbHOCTH U POpPMBI
TeKymero Kourpoust s OPO

Kon pe- Koi-Bo yacoB, OTBEIEHHOE Ha Dopma
Ne HasBanue TeMbl 3yJIbTaTa P
Jlex [Ipaxt JIa6 CPC TEKYILEr0 KOHTPOJIA
00y4eHus




O6mas Teopun
OOBIKHOBEHHBIX cobecentosanwe,
1 P/l 9 9 0 16 KOHTpOJbHast pabora Ne
i bepeHIHaTbHBIX 1
ypaBHECHUM
KauecTBeHHOE HccnenoBaHue cobecepopanme,
2 HoBeenus pemmenii OJLY. PI1, P12 7 7 0 10 12<0HTponLHa;[ pabota Ne
Cucremsl Pl cobecemoBaHue,
3 | audbdepenunanbabIX ¢ 9 9 0 15 KOHTpOJbHast padora Ne
. P2, P13
ypaBHEHHIA. 3
KauecTBeHHOE HccnenoBaHne o cobecenoBanmue,
4 | cucteM nuddepeHInATBHBIX ¢ 9 9 0 20 KOHTpOJIBHAs pabora Ne
N P12, P13
ypaBHEHHIA. 4
UncneHHoe pelieHue
5 | nuddepenunanpHpIx 2 2 0 10 mpakTH4eckas pabora
ypaBHEHHUII.
Hroro no Tadsmue 36 36 0 71

4.2 Copep:xanue pa3aejioB U TeM AUCHHILTHHBI (Moayas) aisgs ODPO

Tema 1 Obwas meopuu 06bIKHOBEHHBIX OUPPHEPEHYUATLHBIX YDABHEHUIL.

Copepxannie Tembl: MHTerpupoBaHue OCHOBHBIX KiaccoB OJ[Y mepBoro mnopsika.
YpaBHEHHUS C pa3aeNSIOIMIUMUCA TepeMeHHbIMU. OIHOpOaHBIE ypaBHeHHsS. JIuHeiHbIe
ypaBHeHHUd. YpaBHeHue bepuymnu. YpaBHenus B monubix auddepennuanax. 3anaga Komwu u
KpaeBbIe 3a/1a4H.

@®opMbl U METOZBI IMPOBEACHUS 3aHATUN O TeMe, MPUMEHSEMbIe 00pa3oBaTEIbHbBIC
TEXHOJIOTUH: CTaHJapTHAas.

Bupl caMoCTOSITEIbHOM MTOATOTOBKH CTYJICHTOB I10 TEME: TIOJIrOTOBKA K TEOPETUYECKOMY
OTIpOCy, IOJTOTOBKA K KOHTPOJIBHOM padoTe.

Tema 2 Kauecmesennoe ucciedosanue nogedenus pewernuil O/Y.

ConepxkaHue TeMbl: YCTOHYMBOCTh W ACHMIITOTHYECKAs YCTOWYMBOCThH, (a30BbIC
TIOPTPETEHI.

@opMBl U METOJIBI TPOBEACHHS 3aHITUN MO TeMe, MpPUMEHsSeMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: CTaHJapTHAs.

Bunel caMocTosITENBHOM MOATOTOBKH CTYIEHTOB 10 TeME: TIOJTOTOBKA K TEOPETUYECKOMY
OTIpOCy, TIOJrOTOBKA K KOHTPOJIBHOM padoTe.

Tema 3 Cucmemvl ougpepenyuanbrbvix ypagHeHuil.

Conepxxanne Ttembl: HopmanbHast cuctema auddepeHUManbHbIX ypaBHEHMHA. Merton
MHTETpUpPYyeMbIX KOMOMHAIUNA. CrcTeMbl TMHEWHBIX U depeHIanbHbIX ypaBHEHUNH. CHCTEMBbI
JUHEUHBIX TU(epeHINaIbHbIX YPAaBHEHUH C TOCTOSIHHBIMH KO (PHUIIMEHTAMHU.

@®opMBl U METOJbI NPOBEACHMS 3aHITUH MO TeMe, NMpPUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/IapTHas.

Bunel camocTosTEIbHOM MOATOTOBKH CTY/IEHTOB 10 TEME: MOJTOTOBKA K TEOPETUYECKOMY
OIpoCy, MOJATrOTOBKA K KOHTPOJIBHOM padoTe.

Tema 4 Kauecmeennoe uccneooganue cucmem oupgepenyuanbHblx ypasHeHul.

Conepxxanne temsl: MccnenoBanue JUHAMUYECKHX CUCTEM Ha IIOCKOCTH. [IpenenvHbie
uKiIbl. Metoa ¢yakiuu JIsmyHoBa. Y CTOWYMBOCTh HEMOABM)KHOM TOUYKH.

@®opMbl 1 METOJBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMH: CTaHAAPTHAs.

Bunbl camocToATENbHON NOATOTOBKY CTYAEHTOB 110 TEME: IOJATOTOBKA K TEOPETUYECKOMY
OIpoCy, OJArOTOBKA K KOHTPOJIBHOM padoTe.



Tema 5 HYucnennoe pewenue oughghepenyuanvHovix ypasHeHuil.

Conepsxanne Tembl: Meton Ditnepa.MonudumnupoBannasiii MeTo Diinepa. Meton Pynre-
Kyrra.

dopMbl ¥ METOABI NPOBEICHUS 3aHATHUH IO TeMe, NMpPUMEHsEeMble 00pa3oBaTeIbHBIC
TCXHOJIOTHUH: CTaHI[apTHaH.

Busl camocTosiTeIbHOM TOATOTOBKY CTYACHTOB 110 TEME: OATOTOBKA K TEOPETUUECKOMY
OTIPOCY, MOJATOTOBKA K MPAKTHYECKOH padore.

5 Meroauyeckne yKazaHusl sl OOYYAOIIMXCH MO M3YYEHHI0 M PpPeau3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 [IMCUMIUIMHBI M IO
o0ecreYeHN 0 CAMOCTOSITeJILHOM PadoThI

Jlyis  BBITIOJTHEHUS TPAKTHYECKUX PA0OT HEOOXOIMMO WCIOJIh30BaTh MPOTPAMMHBIC
cpeactBa (Mathcad, Maple, RStudio u T1.m.). M3yunth MeTOAWYECKYIO JOKYMEHTALUIO IO
WCIIOJIb30BAHUIO YKA3aHHBIX CHCTEM.

[Tpu BBIMOIHEHUH MPAKTUYCCKUX pa0OT U JIOMAIIHUX 3aJaHUi HEOOXOIMMO HCITOJIb30BaTh
TEOPETUYECKHI Marepual, jejias CChUIKM Ha COOTBETCTBYIOIIME HWCTOYHWUKH HHpOpMammu,
METOJI0JIOTUH, METOMKH U TIP.

5.2 OcobeHHocTn opraHuzauuu O0y4YeHUs] IS JIML € OrPAHHYEHHBIMU BO3MOKHOCTSMM
310POBbSl H HHBAJIH/I0B

[Tpu HEOOXOIUMOCTH OOYUAIOIIMMCS U3 YHCIIA JIUI C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH
3JI0POBbS U MHBAITHJIOB (I10 3asBICHUIO O0YUYAIOMIETOCs ) MPEAOCTABISICTCS yaeOHas
UH(pOpMaIUs B IOCTYIHBIX (POpMaxX ¢ YU€TOM UX WHAUBUIYAIbHBIX TICHXO()U3HYECKIX
OCOOCHHOCTEH:

- JUIs JIULL C HAPYLIEHUSIMU 3pEHUS: B IeUaTHOU (hopMe yBETMUEHHBIM LIPUPTOM; B popMme
NIEKTPOHHOIO  JOKYMEHTAa; UHAVBUAYAJIBHBIE  KOHCYJbTAalUM  C  IPHUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHUsI, KOHCYIbTALIUH U JP.

- 17151 ML C HApYIICHUSIMU ClIyXa: B IeyaTHOH (hopme; B popMe 371EeKTPOHHOTO IOKYMEHTA;
UHAMBHUAYaJIbHbIE KOHCYJNbTAIUM C TPUBJICUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JBUTATEIILHOTO arnmapara: B ne4atHoil oopme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHBIE 3a/JaHUs, KOHCYJIBTALlUU U JIp.

6 ®oHj OLEHOYHBIX CPeACTB JJIf NMPOBeIeHUs] TEKYIIero KOHTPOJIsl M MPOMeKYTOYHO
aTTrecTanuy 00y4arImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

B coorBerctBun ¢ tpeboBanumsmu DPI'OC BO mns arrecranmm 0Oydaromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUIAHUPYEMBIM pe3yibTaTaM OOYYEeHHS TI10
JTUCIUTIINHE (MOIYJTIO) CO3/aHbl (POH/IBI OIEHOYHBIX CPENCTB. THUMOBBIE KOHTPOJILHBIC 3a/IaHMUS,
METOJMYECKUE MaTepUalibl, OINPEACIAIONIME MPOUEAYPhl OLEHHUBAHUS 3HAHWUM, YMEHHUU U
HAaBBIKOB, a TAK)KE KPUTEPHUH U MTOKA3aTEH, HEOOXOIUMBIE JIJIs1 OIEHKH 3HAHWH, YMEHH, HABBIKOB
U XapakTepu3ywlnue OdTambl (HOPMHUPOBAHHS KOMIIETEHIMH B  MPOILIECCE OCBOSHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeactasieHsl B [Ipunoxenun 1.



7 YuyeOHO-MeTOAMYecKOe U HHPOPMAINIMOHHOE 00ecnedeHre TUCIUTLITMHBI (MOTYJI1)

7.1 Ocnoenas numepamypa

1. duddepennuansubie ypaBHeHHs : Y4eOHUK [DnexkTponHsiid pecype] : HULl MTHDPA -
M, 2020 - 504 - Pesxxum moctyna: https://znanium.com/catalog/document?id=356977

2. Kapaxynuna, E.O. OBbIKHOBEHHBIE JIU®OEPEHIIVAJIBHBIE YPABHEHU L.
CHUCTEMBbI JIJUDDPEPEHIIMAJIBHBIX YPABHEHU : Jlonymeno YMC OI'TTY B kauecTe
yu4eOHO-METOINYECKOro 0coOUsl (3JEKTPOHHOE U3/IaHKE) IS O0YYArOIIMXCS 110 HAIIPaBICHUSM
noarotoBku 44.03.05 Ilemarormueckoe oOpasoBanue (¢ AByMs OPOQMISAMU TOATOTOBKH)
npodmisim Marematuka 1 Madopmarnka, Maremarnka u ®@usuka; 02.03.03 Maremaruueckoe
o0ecrieyeHne W aJMUHHCTPHPOBAHHWE HMH(POPMAIIMOHHBIX cucTeM, Mpodpmmo OOmui 1o
aucnurinHaM «MareMaThudeckuil ananusy, «luddepennuanbabie ypaBHeHU . / . A. AKUMOB;
E.O. Kapakynuna .— : [b.u.], 2019 .— 139 c. : un. — URL: https://lib.rucont.ru/efd/688284 (nara
obpamenus: 04.08.2025)

3. Myparosa T. B. IUD®DPEPEHIIMAJIbHBIE YPABHEHUS. Y4ueOHuK U NpakTUKyM
Ui BY30B  [OmektpoHHBI  pecype] , 2020 - 435 - Pexum  nmoctyma:
https://urait.ru/book/differencialnye-uravneniya-450091

4. TloremanoBa, A. FO. Pemenne cucrem nuddepeHuanbHbIX ypaBHEHUH : ydeOHO-
MmeToguueckoe mocobue / A. 10. ITorenanoBa. — Mocksa : PTY MUPDA, 2020. — 82 ¢. —
Texcr: onexrtponHsni// Jlanp @  3nekTpoHHO-OMOnmMoreyHas cucrema. —  URL:
https://e.lanbook.com/book/163816 (mata ooOpamenus: 09.09.2025). — Pexum pocryma: as
aBTOPU3. MOJIb30BATENCH.

7.2 Jlonoanumensvhas numepamypa

1. Acanos, A. 3. MojenupoBaHue TUHAMUYECKHX CUCTEM B IMPOCTPAHCTBE COCTOSIHUM :
yuebHoe nocooue / A. 3. Acanos, H. H. Uepnusimes. — Mocksa : PTY MUPDA, 2023. — 158 c.
— ISBN 978-5-7339-1886-0. — TekcT : amekTpoHHBIN / JIaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/382496 (nata obpamenus: 09.09.2025). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TI0JIb30BATEIICH.

2. Kucenés, B. F0. OObikHOBeHHBIE U(QepeHInaIbHbIE YPAaBHEHUS W CHCTEMBI
muddepeHManbHbIX ypaBHeHUH : yueOHoe mocobue / B. FO. Kucenés, T. @. Kanyruna. —
NBanoso : UTDY, 2023. — 152 ¢. — Tekcrt : aaekTpoHHbIN // JIaHb : 27IeKTpOHHO-OUOIMOTeUYHAs
cuctema. — URL: https://e.lanbook.com/book/369719 (nata ooparienus: 09.09.2025). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

3. Ilanrtenee, A. B. Uucnennsie meronsl. [Ipaktukym : ydyeGHOe mocobue / A. B.
[TanTtenees, U. A. KynpsBueBa. — MockBa : UH®PA-M, 2023. — 512 c. — (Bricuiee
oOpazoBanme). - ISBN 978-5-16-018445-6. - Tekcr : onektpoHHbsii. - URL:
https://znanium.com/catalog/product/2002583 (/lara obparmienus - 05.09.2025)

4. ParumxanoBa, I'. C. IIporpammupoBanue Ha Python : yuebnoe mocobue / I'. C.
ParumxanoBa. — Maxaukana : JAT'TIY, 2022. — 126 c.— Tekct : snexkTpoHHsi // Jlaup :
ANeKTpOHHO-OuOMMoTeuHass cucrema. — URL: https://e.lanbook.com/book/330071 (mara
obparmenust: 09.09.2025). — Pexum goctyna: AJist aBTOPU3. MOJIH30BaTENEH.

5. Cucrema snexrponnoro ooydenust BI'YDC (http://edu.vvsu.ru)

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogeccuonanvHvle 0azvl OAHHBIX U UHPOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodOX00UMOCMU):

1. Odunmaneusiii caiit RStudio - Pexxum gocryma: https://rstudio.com/

2. DnextpoHHas OwuOnworeynas cuctema ZNANIUM.COM - Pexum jpocryma:
https://znanium.com/

3. DrektponHO-OMOMMOTEeYHAs cucteMa "ZNANIUM.COM"



4. DnexTpoHHO-OMOMMoTeyHas cucrema "JIAHB"

5. DnekTponHO-OubIMoTeunas cucrema "PYKOHT"

6. DnexTpoHHO-OMONMOTEUHass cucTteMa m3garenscTBa "FOpaiit" - Pexxum moctyma:
https://urait.ru/

7. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a maHHbBIX - Pexxum
nocryna: http://oaji.net/

8. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyYHBIX
npodeCcCHOHANIBHBIX 00acTe) - Pexxum nocryna: https://www.prlib.ru/

9. Hudopmaunonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecreyeHHe IUCHUIVIMHBI (MOAYJsl)) U MNepeYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIl, UCMOJIb3yeMbIX NPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no AMCUMIVInHe (MO1YJ/II0), BKJIIOYAsl MlepevyeHb MPOrpaMMHOro odecrevdeHust

OcHOBHOE O6ODVI[OBaHI/I€Z

e MynbpTuMenuiiHbiii kKomruiekT Ne2 B cocraBe:nmpoektop Casio XJ-M146,5kpan
180*180,kpemnieHre MOTOI0YHOE

e O6naunsiii monutop 23" LG CAV42K

e O6naunsbiit Monutop LG Electronics uepHblii +Kki1aBraTypa+Mbliiib

¢ Ycumurenb-pactupenenutesb Kramer VP-200N 1:2

IIporpamMmmHoe obecneyeHue:

e Python
¢ RStudio
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