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PABOYAS HPOFPAMMA JANCHOUITINHbI

JNOOEPEHIIMAJIBHBIE YPABHEHMUSI

YKpynHeHHas rpyIna HanpaBJIeHuH 01.00.00 Marematuka 1 MeXaHHKa
MIOJATOTOBKH

[Tporpamma Bbicliero 00pa3oBaHus [Tporpamma OakanaBpuaTa
HamnpaBneHnue moaroToBKU 01.03.01 MaTtemaTuka

[Tpodwiib MOArOTOBKH Maremaruka

Kpanudukanus bakanasp

®opma obyuenus Ounas

Pabouas nporpamMma agarntupoBaHa AJs JIMI
C OrpaHUY€HHBIMHU BO3MOKHOCTAMHU 3410POBbS U MHBAJIMJI0B

Jloneux 2024



PaGouas nporpamma aucuuminbbl  «/dnddepenunansubie  ypaBnenus» Ui
o6yuarommxcst o Hampasienuio noaroroskn 01.03.01 Maremaruka (IIpo¢uis: Maremarika),
cocTaBlieHa Ha ocHoBaHWHM (DelepalibHOrO TrocyJapCTBEHHOTO 00pa3oBaTe/IbHOTO CTaHAapTa
BbICLIEro 0Opa3oBanus — Gakanaspuar no Hanpasienuio noarotosku 01.03.01 Maremaruka,
YTBEpIKAEHHOTO MpHKazoM MuHHCcTepeTBa 00pazoBanus W Hayku Poccuiickoit denepaunu ot
10 suBapst 2018 . Ne8 (¢ w3m. u gom.), [lopsaka opraHusaunu W OCYIIECTBICHHS
00pasoBaTeNbHOM JeATENBHOCTH 10 00pa3oBaTe/bHbIM IPOrpaMMaM BhICIIEro 00pa3oBaHus —
nmporpaMmam  0akanaBpuara, TMporpamMmaM — CIIEHHAIWTeTa, MporpamMmMaM —MarucTparypel,
YTBEpK/IEHHOTO TIpHKa3oM MHUHHCTEpPCTBA HayKH W BbICIIero oOpasoBaHus Poccuiickoi
denepaunn ot 06 anpens 2021 r. Ne 245 (¢ u3M. ¥ 101.), B COOTBETCTBMH € yUEeOHBIM IJIAHOM,
yTBepkaeHHbIM YueHbM coBeTom ®I'BOY BO «[lonl'¥» ana nabopa 2024 roza.

PazpalboTuuk:

JIOUEHT Kadeapbl MaTeMaTHUYeCKOro aHajausa 1

g depeHIIMATBHBIX YPaBHEHUH,

KaH/. (U3.-MaT. HAYK, JOLEHT J.B. Jlumanckuit

Pabouas nporpamMma 01106]:)6!18 Ha 3ace/laHnH Ka(be}lpbl MareMaTH4YeCKoro aHaljiumza H

qudepeHIIHAIbHBIX YPABHEHHH.
[Tpotokon ot 26.03.2024 r. Ne 10.

3aBeayrouuid kadeapoi ?%/ B.B. Bonukon
COT'JTACOBAHO:

ﬂeKaH Q)axynbrera MAaTEMaTHKH H

MH()OPMALMOHHBIX TEXHOJIOTHH N.A. MouceeHko

28.03.2024 r.
YueGHo-MeToIiuecKkast KOMUCCHs GaKyIbTeTa MaTeMaTHKH U HH(OPMALIMOHHBIX TEXHOJIOTHH.
[Tpotokon ot 27.03.2024 r. Ne 3. P
S
[Ipencenarens C JI. U. CensxoBa
PykoBoauTens OCHOBHOI NpodeccHoHanbHoM
o0pazoBaTenbHON MPOrpaMMBbl,
1-p pus.-maT. Hayk, 3aB. kad. MAuJIY, npod. g( B.B. Bonkos

26.03.2024 r.
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOLIUE TMCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS M3YUCHUE JAHHOM:

0a3oBasi TMOATOTOBKAa II0 MaTeMaThKe B OO0bEME MPOrpaMMBbl CpPEIHEW MIKOJIBI,
MaremaTuueckuii ananus, Aireopa, AHaATUTHYECKAs TEOMETPHUS.

1.2. JIucuuIiuiMHbl, KypcoBble paOOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCIUILIMHBI HEOOXO0IMMO KaK IMpeIIecTBYIOLIee:

KypcoBas pabora mo mnpodmmo oO0yuenus, KomrekcHblii aHanu3, YpaBHEHUS
MaTematuueckoil ¢u3uku, OyHKIMOHAIBHBIN aHanu3, BapuanuoHHOe UCUMCICHHE M METOIbI
ontuMu3aluM, Teoperuueckas  MexaHuka, [lpousBoacTBEHHass  IpPaKTHKA:  HAy4yHO-
uccienoBarenbckas padota, [IpenaunioMuas npakTHka.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HanmenoBanme mokasaTeins 3HaueHUE OoKa3aTes

01.03.01 Maremaruka (IIpoduib:
Maremaruka)

Hazpanue oOpa3oBaTenbHOI MporpaMmbl

[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.b.14 luddepennmanbubie ypaBHEHHS

y4€OHBIM TIJIAHOM

Yacth 00pa3oBaTeNbHOM MPOrpaMMBbl basoBas yactpb

KonuuectBo 3a4eTHBIX €MUHUL / BCETO 4acoB 71252

2.2. Pacnpenenenue 4acoB 1o popmam U nepuoaam o0y4eHus

OO0I11€€ KOJIMYECTBO YaCOB
= CaMOCTOS-
dopma g1 8 -
= nekuu- | mabopa- | MpakTH- | TeIbHOU dopma
o0yueHus 2 | 2 BCEro
8 OHHBIX | TOPHBIX | YECKHX | PabOTHI + KOHTPOJISI
KOHTPOJIb
Ounas 2 3 34 - 34 76 144 dK3aMeH
Ounas 2 4 32 — 32 44 108 JK3aMEH
OuHas1, Bcero 66 66 120 252

3. LEJU JUCLUTUIMHBI

@dyHaMeHTaabHas MOATr0TOBKA B 001acTH AU(GepeHlInaIbHbIX YPaBHEHUN pa3BUTHE Y
CTYAECHTOB a0CTPAKTHOI'O U JIOTHYECKOTO MBIIIJICHUS, MAaTEMAaTHUYECKOTO KPyro3opa U KyJbTyphl,
(GbopMHUpOBaHHE y CTYACHTOB HAy4yHOrO IOJXOZa, OBJAJEHHUE CTYAEHTaMU COBOKYITHOCTHIO
MaTeMaTHYeCKUX 3HAHMH O MeToJaxX pEeUIeHUs OCHOBHBIX THUIOB JU(depeHIHaTIbHbIX
YpPaBHEHUH M HX CHCTEM; COBPEMEHHBIM MaTEMaTHYECKHM alllapaToM JUIs JajJbHEUIIEro
WCIIOJIb30BaHNUs B IPUIIOKEHUSX.

4. KOMITETEHIIMHM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30BATEJIbBHOU TTPOI'PAMMEBI, X MH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUEHU A

4.1. KomnereHuun
OIIK-2. CriocoOeH pa3pabarbiBaTh, aHAIU3UPOBATH M BHEAPSITh HOBBIE MAaTEMAaTUYECKUE
MOJIENIA B COBPEMEHHBIX €CTECTBO3HAHUH, TEXHUKE, JKOHOMHKE U yIIPABICHUH.



4.2.

Nuaukaropbl KOMIETEHIHN

OIIK-2.1. HMcnonb3yeT METOIbl MOCTPOCHHUS W aHaju3a MaTeMaTHYECKUX Mojeliel B
3a/1auax €CTeCTBO3HAHUSI, TEXHUKH, SKOHOMUKH U YIIPaBICHUSI.

4.3.

Pesynbrarsl 00yueHus

OIIK-2.1.1. 3HaeT NpUHIMIIBI TOCTPOSHUS U aHAJTN3a MaTEeMAaTUUECKHX MOJICIICH.
OIIK-2.1.2. YMeeT cTpOuTh U aHATM3UPOBATh MAaTEMATUYECKYIO MOJICIb.
OIIK-2.1.3. YMeeT npuMeHsTh Ha NMPAKTUKE MAaTEeMAaTHYECKUE MOJICIH U KOMITBIOTEPHBIC

TCXHOJIOTHH.

o. I[TPOT'PAMMA JJTUCLHUITJINMHBI

Hassanue TeMEbl

KpaTkoe copepxanuie TeMbl (BOIPOCHI TEMBI)

Pasnen 1.
DJIeMEHTapHBIE METO/IbI
VHTETPUPOBAHUSA

1.1. YpaBHeHue ¢ pa3aAesouMICs epEeMEHHBIMU.

1.2. Opnoponnoe ypaBHeHue. JluneitHoe ypaBHeHue 1-ro
nopsiika. YpapHenue bepnyium.
1.3. VYpaBHenwne B monHBIX auddepennmanax. Metox

HWHTCIPUPYHOIICTO MHOXKHTCJIA.

Paznen 2. Teopemsl
CYILIECTBOBAHHUS
€/IMHCTBEHHOCTHU

2.1. Teopema ITukapa u ee 00001ICHHS.

2.2. VpaBHeHusa l-ro nopsnka, Hepa3pelIEHHbIE OTHOCHUTEIBHO
IIPOU3BOJHOM.

2.3. luterpupyemMsble ciaydau ypaBHEHHUI BBICIIETO MOPSIIKA.

Paznen 3. O6mas Teopust
JIMHEWHBIX YPAaBHEHUN

3.1. Crpykrypa oO1Iero pemeHusi JHUHEHHOTO ypaBHEHHUS N-TO
Hopsi/IKa.

3.2. Meton Ditnepa.
3.3. YpaBuenus Diinepa u UeOblena.

Pa3znen 4. KpaeBsie
3a/1a4u

4.1. KpaeBble 3aj1auu J1J1si TMHEWHOTO YpaBHEHUS 2-TO MOPSIKA.
4.2. ®ynkuus ['puna

Paznen 5. OOmas Teopus
JIMHENHEBIX CUCTEM

5.1. JIuneiiHble OJHOPOIHBIE U HEOJHOPOIHBIE CUCTEMBI IIEPBOTO
HopsIKa.
5.2. Meton Oiinepa.

Paznen 6. Teopus
YCTOHYMBOCTH U OCOOBIE
TOYKHN

6.1. YCTOWYMBOCTh U aCUMIITOTHYECKAsI YCTOUUHUBOCTb.
6.2. Teopema JlanyHoBa 00 yCTOWYMBOCTH
NPUOIMKEHHUIO.

6.3. ABToHOMHBIE cucTeMbl. Kimaccudukaiyst o0coObIX TOUEK.

no 1l-my

Paznen 7. YpaBHeHus B
YaCTHBIX MPOU3BOIHBIX
NIEPBOTO MOPSIIKA

7.1. HenuneliHble HOPMaJIbHBIE CUCTEMBI U METO/IbI UX PELICHHUS.
7.2. YpaBHEHMs B YaCTHBIX MPOU3BOAHBIX IIEPBOTO MOPSIKA.

6.

CTPYKTYPA U COAEPXXAHUE JUCHUITJINHBI

6.1. ®dopma oOyueHHst — O4Has1, Kypc — 2, ceMecTp — 3
HanmenoBanus pa3zaennos u teM Kosriectso Hacos
Jlexn. | Jlab6op. | Ilpakr. | CPC+K | Beero
Pa3znen 1. DnemeHnTapHble METOBI 10 - 10 22 42
WHTETPUPOBAHUS
VYpaBHeHuUeE ¢ pa3IeNsOIMUMUCS 2 - 2 4 8
NIepEMEHHBIMH




OnnopoaHoe ypaBHeHUe. JInHEHOE 4 4 10 18
ypaBHeHue 1-ro mopsigka. YpaBHEeHUE
bepnynnu
YpaBHeHUE B MOTHBIX U depeHranax. 4 4 8 16
MeTo 1 HIHTETpUPYIOIIEro MHOKHUTEIS
Pasznen 2. Teopemsl cyliecTBOBaHUS U 10 10 22 42
€IMHCTBEHHOCTH
Teopema [Iukapa u ee 06001ICHHS 2 2 6 10
VYpaBHeHus 1-To nopsizika, Hepa3penieHHbIE 4 4 8 16
OTHOCHUTEJIBHO IIPOU3BOJHON
HNHTerpupyemsbie ciiydan ypaBHCHUM 4 4 8 16
BBICIIIETO TIOPSIIKA
Paznen 3. O0mas Teopust TMHEHHBIX 14 14 32 60
ypaBHEHUI
CrpykTypa oOmero pemeHus JIMHEHHOTO 4 4 12 20
ypaBHEHHUS N-TO MOPsIJIKa
Merton Ditnepa 6 6 12 24
Ypasuenus Ditniepa u YeObiena 4 4 8 16
HUTOI'O 3A CEMECTP 34 34 76 144

6.2. ®opma oObydyeHus — oyHas, Kypc — 2, cemectp — 4

HanmeHnoBaHwusI pa3aeiioB U TeM Kosraectso acos

Jleku. [Ipakr. | CPC+K | Beero

Paznen 4. Kpaesbie 3anaun 6 6 10 22
KpaeBbie 3aaun U1 TMHCHHOTO YpaBHEHHUS 2 2 4 8
2-T0 TopsAKA.
Oynkuus ['puna 4 4 6 14
Paznen 5. O6mas Teopus IMHEHHBIX CUCTEM 12 12 16 40
Jlunelinple ONHOPOJHBIE M HEOJHOPOJHBIE 4 4 6 14
CUCTEMBI TIEPBOTO TIOPSIIKA
Merton Ditnepa 8 8 10 26
Paznen 6. Teopust ycroitunBocTH U 0COObBIE 10 10 12 32
TOYKH
YceroiunBoCcTh u ACUMITTOTHYECKAs 2 2 4 8
YCTONYUBOCTb.
Teopema JlsimmyHoBa 00 ycToitunBocTH 1o 1- 4 4 4 12
MY IpUOJINKEHUIO
ABTOHOMHBIE cucTeMbl. Knaccudukanus 4 4 4 12
0COOBIX TOYEK
Paznen 7. YpaBHeHUs B YaCTHBIX 4 4 6 14
MIPOM3BOJTHBIX TIEPBOTO TOPSIKA
Henunelinble HOpMaJIbHBIE CUCTEMBI U 2 2 4 8
METOJIbI UX PEIICHHS
YpaBHEHMS B YaCTHBIX IIPOU3BOAHBIX 2 2 2 6
TIEPBOTO TTOPSIIKA
NTOI'O 3A CEMECTP 32 32 44 108
NTOI'O ITO KOMITOHEHTY OIIOIT 66 66 120 252
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7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoabHBIE BOIPOCHI

Paznen 1. DneMeHTapHbIe METOIbI MHTETPUPOBAHUS
1. OObikHOBeHHOE UG depeHnaTbHOE ypaBHEHHE, ero oolmiee, yacTHoe M 0coboe
pemienus. HauanbpHble 1 rpaHuuHble ycioBus. 3agada Ko u rpannyHas 3aiayqa.
2. T'eomerpuueckuil cCMBICI ypaBHEHHs |-ro mopsiaka, pa3pemeHHOr0 OTHOCHTEIBHO
MIPOU3BOAHOM, U ero pemeHus. HTerpanbHbie KpuBbie. [1one HanpaBieHu.
3. VYpaBHeHHE C pa3ACIAIOIIMMUCS MEPEMEHHBIMH, TEOpeMa O CYIIECTBOBAaHUH
pemienus 3agaun Komm.
4. PenieHue 0THOPOAHOIO ypaBHEHUS. Y paBHEHUS, CBOJAIIMECS K OJHOPOHOMY.
5. Pemenue nMHEHHOr0 HEOAHOPOJHOTO YpaBHEHMsI 1-Tro TOpsAaKa W ypaBHEHUs
bepuymu. Meron beprysum.
6. Kpurepuii ypaBHeHuss B moiHbIX AuddepeHunarax. MeToj HHTErpUPYIOLIETO
MHOXKUTEJIS.

Paznen 2. Teopemsl cyriecTBOBaHUS U €JUHCTBEHHOCTH

7. Teopema Ilukapa cyuiecTBOBaHMSI M €IWHCTBEHHOCTH pelieHHUs 3amaud Kommwm ams
ypaBHeHHsI 1-T0 opsiiKa, pa3peeHHOr0 OTHOCUTENFHO MTPON3BOTHOM.

8. TeopeMsl cyiiecTBOBaHUS U €IUHCTBEHHOCTH pelieHus 3amaun Ko ams cucteMbl
ypaBHEHHH 1-ro mOpsiiKa U ypaBHEHUS BBICIIETO MOPSIIKA.

9. OOumii Meron mMmapamMeTpu3allid [ peEIIeHUs YpaBHeHHs |-ro mopsaka, He
Pa3peIeHHOr0 OTHOCUTEIBHO MMPOU3BOIHOM.

10. Ypasuenus Knepo u Jlarpanxka, ux o0uye u 0cooObie peiieHusl.

11. Uurerpupyemsle ciayyau ypaBHEHHH BBICIIETO MOPSIJIKA.

Paznen 3. O0mas Teopust IMHEHHBIX YpaBHEHUM

12. Kpurepuii  JMHEHHON  HE3aBUCHUMOCTH  pEIIEHUH  JHMHEHHOro  OJAHOPOJHOIO
ypaBHeHus. Onpeaenurens BpoHckoro.

13. Teopema 00 oOuieM pemeHUH JUHEHHOrO OJHOPOAHOIO YpaBHEHHUS N-TO MOpSIKA.
DyHAaMEHTAJIbHASL CUCTEMA PELIEHUM.

14. ®opmyna Octporpaackoro — Jinysumnsa. @opmyna Adens.

15. Teopema 00 o01miemM perieHur JIMHEMHOTO HEOJHOPOIHOTO YPAaBHEHHS N-TO MOPSIIKa.
Metoa Bapualnuy Npor3BOJIbHBIX IOCTOSHHBIX.

16. JIuneiitHO€  OJHOPONHOE  YpaBHEHHE C  MOCTOSHHBIMH K03 dunmenramu.
XapakTepucTuyecKoe yYpaBHEHHE. Meron Oiinepa IIOCTPOEHHUS €ero
(yH1aMeHTaJIbHON CHCTEMBI PEIIEHUH.

17. JIuneitHoe OJHOPOJHOE YPAaBHEHHE C MOCTOSHHBIMM KOX(p(HUIMEHTAaMH U IPaBOM
4acThiO B BUJI€ KBa3UMHOrouwieHa. MeToJ mogoopa 4aCTHOTO peleHusl.

18. VpaBuenue Diinepa. YpapHenue UeObiéa. MeTo1bl X peILICHHS.

Paznen 4. KpaeBble 3anaun

19. KpaeBas 3amaua Juist JIMHEHHOTO ypaBHEHHsI 2-TO TIOPsIKA. BUIbI KpaeBbIX yCIOBHUH.
IIpuBeneHne ypaBHEHUS U KPAEBbIX YCIOBUN K KAHOHUYECKOMY BHU]Y.

20. Kputepwuii pa3pemimMoCcTH KpaeBoi 3a1a4u IS IMHEHHOTO YPaBHEHUS 2-TO MOPSIKA.

21. Teopema CyIIeCTBOBAaHUS U €AMHCTBEHHOCTH (YHKUMHU ['prHa KpaeBoW 3a1auu JUIs
YpaBHEHUs 2-TO MOPsIIKA.

22. Teopema I'mnnOepra.

Pazgen 5. O6mas Teopust TMHEHHBIX CHCTEM
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23. Kputepuit THHEHHOW HE3aBUCUMOCTH PEIICHUH JIMHEWHOW OJHOPOJIHOW CHUCTEMHI |-
ro nopsaka. Onpenenurens BpoHckoro.

24. Teopema 00 oOImEeM pelICHUW JTUHEHHOW OJHOPOIHOM CHCTEMBI 1-rO TOpsaKa.
@dynnameHTaIbHAS CUCTEMA pelIeHUH U (yHJaMEeHTaIbHAs MAaTPHUIIA CUCTEMBI.

25. ®opmymna Octporpaackoro — JlnyBuiuis — Skoou.

26. Teopema 00 oOmieM pelIeHUH JIMHEHHON HEOJHOPOAHOM CHUCTEMBI 1-ro mopska.
MeTto Bapualiuy MPOU3BOIbHBIX MTOCTOSHHBIX.

27. JluneliHasi OHOPOJHAS CUCTeMa |-TO MOpsIKa C MOCTOSHHBIMH KO3(QuIneHTaMu.
XapakTepucTuiueckoe ypaBHeHue. Metoj Ditiepa mocTpoeHus ee GyHIaMeHTaIbHON
CUCTEMBI PELICHUN.

Paznen 6. Teopust ycToHYMBOCTH U OCOOBIE TOUKHU

28. YcroitunBocth 1o JlsmyHOBY.  I'eOMeTpHUYECKHH  CMBICI  YCTOHYMBOCTH.
AcHUMIITOTHYECKAs] YyCTONYUBOCTD.

29. Kpurtepuit ycTORYMBOCTH JIMHEHMHON CUCTEMBI C IIOCTOSTHHBIMU KO3 pHUIIeHTaMU.

30. JInneapusauusi cuctembl 1-ro mopsiaka. Teopema JlamyHoBa 00 yCTOHYMBOCTH 11O
MIEPBOMY MPHUOIHKEHUIO.

31. ABTOHOMHBIC CHUCTEeMBI W UX cBolicTBa. Da30Boe MPOCTPAHCTBO U (Ha30BBIC
TPACKTOPUHU.

32. Knaccudukanus 0ocoOBIX TOYEK aBTOHOMHOM  CHCTEMBl JBYX  JIMHEWHBIX
nuddepeHIMaTbHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMHU.

Pazgen 7. YpaBHeHUA B YaCTHBIX IIPOU3BOAHBIX IIEPBOIO MOPAAKA

33. .Henuueitnass HOpmanbHas cucremMa. Ee mepBble uHTerpansl. Kpurepuit
HE3aBUCHUMOCTH TEPBBIX HMHTErpajloB HOpMalbHOM cuctembl. Teopema 00 obuiem
MHTErpajie HOpMaabHON CUCTEMBI |- To mopsaka.

34. DKBUBAJIEHTHOCTh HOPMaJbHON CHCTEMBl CIEIUAJIBbHOW aBTOHOMHOM CHCTEME.
MeTto UHTETpUpPyEMbIX KOMOMHAIHI.

35. .JIuHeltHOe ¥ KBa3WJIMHEIHOE YpaBHEHUS B YACTHBIX IPOM3BOJHBIX 1- ro mopsaka, ux
peuieHus. XapakTEPUCTHUKH JIMHEHHOTO OJHOPOJHOTO YpPAaBHEHHMS B YACTHBIX
NPOU3BOHBIX 1-r0 mopsaka. Teopema 06 0011eM peleH!H 3TOr0 YpaBHEHUSI.

36. XapakTepuCTUKN KBAa3WJIMHEWHOTO YpaBHEHHMsS B YACTHBIX MPOW3BOIHBIX |-TO
nopsaka. Teopema 06 oO1ieM perieHnu 3Toro ypaBHeHus. Teopema CylecTBOBaHUS
Y €JUHCTBEHHOCTH PelIeHUs 3a1a4n Komm juist 3T0ro ypaBHEHUsI.

7.2.  Tembl MUCHMEHHBIX PAOOT (THITBI 33/14)

KontposnbHbie pabOThI 0 TPAKTHUKE BKIIOYAIOT 3a/IaHUS YKa3aHHBIX THIIOB.

Pazgen 1. DnemeHTapHble METOJbl HMHTETPUPOBAHMS. pemieHue 3anaun Komwm s
YpaBHEHUS C Pa3IEISIONIMMUCS TIEPEMEHHBIMU; PEIICHHE OJHOPOIHOTO YPaBHEHMUSI; pEIlICHUE
YpaBHEHUs, CBOJAIIEIOCS K OJHOPOAHOMY; pEUIEHUE JIMHEHHOro ypaBHEHUs 1-TO MOpsIKa;
peuieHue ypaBHeHUs: bepHyiu; perneHue ypaBHEHHUsS B MOJHBIX AuddepeHnnanax; pereHue
YpaBHEHHUS, CBOJSIIETOCS K YPaBHEHHIO B TMOJHBIX Au(QepeHnranoB myTeM mnojadopa
WHTETPHUPYIOIIETO MHOXKHUTEIS.

Pazgen 2. Teopembl cyliecTBOBaHUS U €IMHCTBEHHOCTHU: peleHue ypaBHeHus Kiepo;
pemieHne ypaBHeHus Jlarpanxa; pemenrue oOmero ypaBHeHus 1-ro mopsiika, He pa3penieHHOro
OTHOCHUTEJIbHO TPOU3BOAHOM; perieHue 3anaun Ko 1151 ypaBHEHHsI BBICILIETO MOPSIAKA.

Pazgen 3. OGmias Teopusi TUHEWHBIX YpaBHEHUM: PEIICHHE JUHEHHOTO OJHOPOIHOTO
YpaBHEHUS C TIOCTOSIHHBIMH Kod(h(dUIlMeHTaMH MeTooM Oiiepa; pelleHne ITUHEHHOTro
HEOJHOPOJHOTO YPaBHEHUS C TMOCTOSHHBIMH KOdh(UIMEHTaMH METOJIOM  BapHalluu
MPOU3BOJIFHBIX TIOCTOSIHHBIX; pelmieHne 3amadun  Komm i JUHEHHOTO HEOIHOPOIHOTO
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YPaBHEHUS C TOCTOSHHBIMU KO3(QUIMEeHTaMH M CHEeNHaTbHOM NpaBOM YacThbi0 METOJIOM
noa00pa 4YacTHOTO PEIICHUs; pelIeHne ypaBHeHUs Ditniepa; perienne ypaBHeHus Yeobimuéna.

Paznen 4. KpaeBble 3a1auu: pellieHUEe KpaeBOW 3aAauM ISl JTUHEUHOTO YpaBHEHUS 2-TO
NOpSAJKA; PEIICHUE JIMHEHHOIrO OJHOPOJHOIO YPaBHEHUS 2-TO NOpsAKa C IEpEMEHHBIMU
kodpdunmentamu metogoM AOens; HaxoxaeHue (ynkuuu ['puHa KpaeBoil 3amaum s
JMHENHOI0 ypaBHEHUs 2-T0 NOpsAIKa.

Pazgen 5. OOmias Teopwsi JIMHEWHBIX CHUCTEM: PEIIEHHWE CHUCTEMBl ypaBHEHUH 1-TO
NOpsIIKa METO/IOM IO/ICTAHOBKH; pELIEHHE JIMHEHHOW OJHOpPOAHOM cucTeMbl 1-ro mopsaka
METOJIOM OJijiepa; peuieHue JMHEHHOM HEOIHOPOJAHOM CHCTEeMBbI 1-ro mopsigka METOJAOM
BapHallK IPOU3BOJIbHBIX IOCTOSHHBIX.

Pazgen 6. Teopust yCTOMYMBOCTH M OCOOBIE TOYKH: HCCIACAOBAHHE YCTOMYMBOCTH IO
NepBOMY TPUOMMKEHUIO HYJIEBOTO pEIIeHUS CHUCTEMBl 1-TO TOpsIKa; HUCCISI0BaHHE
YCTOMYHMBOCTHU TOJIOXKEHUI paBHOBECHUS CHUCTEMBI 1-TO MOpsJIKA; UCCIETOBAHHE OCOOBIX TOUYEK
ABTOHOMHOM JIMHEIHON CUCTEMBI 1-TO OpsAIKa OT ABYX IIEPEMEHHBIX.

Pazgen 7. YpaBHeHUs B 4aCTHBIX NMPOU3BOJHBIX MEPBOrO MOPSIAKA: HAXOXKIECHUE TEPBBIX
MHTETPAJIOB CUCTEMBl HEJIMHEHHOM HOPMaJIbHOM CHUCTEMBI 1-TO MOpsijiKa; pelieHue JUHEHHOro
OJIHOPOJIHOTO YpaBHEHUSl B YaCTHBIX MPOM3BOAHBIX 1-ro mopslika; pelieHue KBa3WJIMHEWHOIO
YPaBHEHHUS B YACTHBIX MPOU3BOAHBIX 1-ro mopsaka; pemieHue 3agaun Komm ans ykazaHHBIX
BUJIOB YPaBHEHU.

KOHTpOHBHaﬂ pa60Ta 110 IMMPOBEPKE TCOPCTHUUCCKUX 3HaHUM — II0 HU3YUYCHHBIM TEMaM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIIIC KOHTPOJILHBIX BOIIPOCOB.

7.3.  OmnwucaHue copep kaHus 9K3aMEHALMOHHOTO OMIeTa

B kaxzmom u3 ceMecTpoB, B 3aBUCUMOCTH OT BEeIEHMsS Y4yeOHOro Ipolecca B
TPaAULIMOHHOM (OYHOM) QopmaTe WJIM C HCIOJB30BAHUEM JJIEKTPOHHOTO OOyuYeHUs u
JTUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH, COJIEp)KaHWe Ouiera MOMKET BKIIOYATh
TEOPETUYECKHE BOIPOCH (M3 MPUBEICHHOIO BbIIIE CIUCKA) U (WJIM) MPAKTUYECKUE 3aJaHUs 110
U3YYEHHBIM B JAHHOM CEMECTpE TeMaM (CM. BBIIIIE THITHI 3a/1a4).

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE [TOJIVHAKOT OBYUAIOIINECA

OOmiast olleHKa 3HaHUM O00yyaromMXCs MO JUCHUIUIMHE MpoBoauTcs 1o 100-OammpHON
HIKaJe HUCXOJ W3 MaKCUMyMa, MpPHUBEACHHOro B Tabiuie Huxke. OpraHu3alMoOHHO-y4deOHas
paboTa B ayIUTOPUH OLIEHUBAETCS Ha OCHOBE TAKUX KPUTEPHEB KaK IMOCEIIAEMOCTb 3aHATHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJHEHUE JIOMAIlHUX 33JaHUi, aKTUBHOCTb BO BpeMs
NPOBE/IEHUS JIEKIIMOHHBIX M NPAaKTUYECKUX 3aHATHH (yyacTHe B OOCYKIEHHMH TEKYILEro Hu
MPONJICHHOI0 MaTepuaa, peleHue 3ajad u T.11.).

ITo pe3ynpTatam paboThl B ceMecTpe oOywaromuiicsi, HabpaBuMii He MeHee 60 Oaos,
UMEET MPaBo NOJYyYUTh OLIEHKY. Te, koro HaOpaHHbIE OajIbl HE YCTPAUBAIOT, CAAIOT 3K3aMEH.
MakcumanbHOoe KosindecTBO 0amioB 3a sk3ameH — 100. OueHka 3a ceMecTp BBIUMCISETCA Kak
MakCcHMajbHas U3 TMIOJIYyYEHHBIX 3a CEMECTp M Ha HK3aMEHE M BBICTABJISETCS COIJIACHO
IPUHATOMY MOPSAKY.

8.1. Cemectp 3

MakcumanbHoe
Howmepa pasnenos Buas pabot
KOJIMYECTBO 0aJlsIOB
Opranu3anoHHO-y4eOHas padoTa B ayAUTOPUHU 5
1-3 CamocrosiTenpHas padbora 5
KoHTposbHbIe paboThI IO MPAKTHUKE 45




9

KonTponbHas paboTa 1Mo TeOpeTHISCKOMY 45
MaTepuany
HUTOI'O 100
DK3aMeH 100
OO01muii UTOT 3a CeMeCTp 100
8.2. Cewmectp 4
Howmepa pazzaenos Buas pabot Makcumanbroe
KOJINYECTBO OaJIJI0B
OpranuzanvoHHO-y4eOHas paboTa B ayAUTOPUU 3)
CamocrosiTenpHas padoTa 5
4-7 KoHTposbHbIE padOTHI 110 IPAKTUKE 45
KonTponbHas paboTa mo TeopeTHIecKoMy 45
MaTepuany
HUTOI'O 100
OK3aMeH 100
OO01muii UTOT 3a CEMECTp 100
CooTBeTcTBHE 0aIJIOB OIIEHKE
O1eHKa 10 MATHOAIUIBHOM IIIKajIe
KonnuecTBo 6amios =
s 100 ECTS Dk3ameH, nuddepeHTpoBaHHBIN 3auer
3a4eT
90-100 A OTJINYHO 3a4TE€HO
80-89 B 3a4TEHO
75-79 C XOpOIHo 3a4TE€HO
70-74 D 3a4TCHO
60-69 E YIIOBJICTBOPUTEIILHO PT——
35-59 FX HE 3a4TCHO
0-34 F HEYJIOBJICTBOPUTEIHHO U

9. OBECIIEYEHHME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xoze peanu3anuu QUCIUILTAHBI HCIIOIB3YIOTCS CIICTYIOIINE TOTIOTHUTEIHLHBIC METOIBI
00y4YeHHs1, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTaIllui 00YyJaroluxcs B
3aBUCHMOCTH OT UX UHIUBUIYAJbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JeKIUU  O(QOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICeYeHUEM;

- JUIS  BBITIOTHEHWS  3aJlaHusl  TpU  HEOOXOJAMMOCTH  MPEAOCTaBIISACTCS
YBEJIMYHUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)KE€ UCTIOJIb30BaHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPOMCTB;

— MMCbMEHHBIE 33aJJaHus 0DOPMIISIOTCS YBEIUYSHHBIM HIPUDTOM.

2) IUTSL TITYXHUX ¥ CI1a00CTBIIIAIIHX

— JIEeKIUU 0POPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MMACbMEHHBIC 33JIaHUS BHITOHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOU (hopme;

— 9K3aMEeH TPOBOJUTCS B TNHCHbMEHHONH (OpMEe Ha KOMIBIOTEPE; BO3MOMXKHO
poBeJIcHUE B JOpME TeCTHPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATEILHOTO arapara:
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— neKkuuu oQOopMIISIOTCA B BHJE D3JEKTPOHHOTO JOKYMEHTa, JTOCTYIHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHELHUATU3UPOBAHHBIM POTPAMMHBIM 00ECIICYCHHEM;

— MMCbMEHHBIE 33JIJaHUS BBIIOJIHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOATCSA B YCTHOU (pOpME MM BBIMTOTHSIOTCS B MMMCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOTUMOCTH MpPEIyCMATPUBACTCS YBEIMUYCHHE BPEMEHH I TOATOTOBKU
OTBeTA.

[Iponienypa  mpoBeAEHHsT  NMPOMEXKYTOYHOM  aTTecTallMM A OOy4YaroUIMXCs
YCTaHaBIMBAaETCS € Y4YETOM UX UHAMBUAYAIbHBIX IMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalusl MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenue mpoueAypbl OLICHMBAHHUS PE3YJIbTaTOB OOyUeHHUs [JOMYCKaeTcsi C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcss AOCTYN K HHOOPMAIMOHHBIM U OMOIHOTrpadueckuM pecypcam B CETH
WutepHer Ui Kakaoro oOydaromierocs B ¢opMmax, aJalTUPOBAHHBIX K OTPAaHUYEHUSM HUX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM HIPHUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIYXUX ¥ caOOCIbIIIAIIUX

— B [IEYAaTHOH (opme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) IUIs1 00YYarOIIUXCS C HAPYIICHUSIMHU OTIOPHO-/IBUTATEIBHOTO aIlapara:

— B [I€YaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE YUEBHOI'O [TPOLIECCA

VYueOubie 3anatusa npoBoairca B ['maBHom kopmyce Joul'V (r. Honenk, mp. I'yposa, 6).
Jlis mpoBeieHUsI JIEKIIMOHHBIX, IPAKTUYECKUX U Ja0OPATOPHBIX 3aHATUI TpeOyeTcs ayaAuTopus,
00OpyJOBaHHAsi MEJOBOM WM MapKEepHOH JOCKOW, MYJIbTUMEAMWHBIA HPOEKTOpP M IKpaH,
HOYTOYK, KOMIUIEKT yueOHON Mebenu s CTYICHTOB, pabouee MECTO MPENOoIaBaTelis, BHIXO] B
NHTepHET — MPOBOIHOI WK ¢ ucnonb3oBaHueM Wi-Fi.

Jlis caMOCTOSITeNIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnMoTekM yHHMBEpCUTETAa W JPYTUX 3JIEKTPOHHBIX OMONIMOTEYHBIX 0a3 JaHHBIX,
ydeOHO-MeToIMuecKoe olecreueHne, MPeCTaBIeHHOE B Y4€OHO-METOAMYECKOM KaOWHETe
I'maBHOrO KOpmyca (ayn.405).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4eOHble MaTepuaibl 110
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle IlenTpa aucTaHIMOHHOrO 00pa3oBaHMS
OI'BOY BO «lonI'Y». Ilpu n3ydeHUH IUCHUIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O00y4YeHHE U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

C  wucnonp30BaHHMEM  pecypcoB  MIAaTGOpPMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYLIUI KOHTPOJb 3HAHMH OOYYalOUIMXCS Ha OCHOBE TECTUPOBAHHUS U
IIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENIHOM pabOTHI.

11. PEKOMEH/YEMAA JIMTEPATYPA

11.1. OcHoBHas nuTeparypa

1. Toutpsarun, JI. C. OObikHOBeHHBIE AU depeHInaabHble YpaBHEHUS: [y4eOHUK IS
By30B] / JI.C. ITontpsrus. - 3-e u3a. — M.: Hayka, 1970. - 332 c.

2. OwumunmoB A. @®. COopHHK 3amad 1o AuQQGEepeHIMATBLHBIM ypaBHeHUM: [Jls
By30B] / A.®. ®ununmnos. — 7-e u3a. - M.: Hayka, 1992. - 127 c.
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11.2. domonHuTeIbHAS JUTEPATYPA

3. Jlumancku#i, J. B. [duddepenumansupie ypaBHeHus: ydebnoe mocobume. Y.1 /
J.B. JIumanckuii, [1.A. Mamapos. - Jlonenk: JIOHHY, 2019. — 142 c.

4. Jlumanckwii, J[. B. Juddepennmanbubie ypaBHeHus: ydeOHoe mocobue. Y.2 /
J.B. JIumanckuii, [1.A. Mamapos. - Jloneuk: JOHHY, 2020. — 166 c.

12. HMH®OPMAIIMOHHBLIE PECYPCBI

1. HauunonanbHast 3JIEKTPOHHASA OndbMoTeKa (HOB): dbenepanpHas
rocyaapctBeHHas uHdopMmaimonHas cucrema /| MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — Pexxum mocryma: cBoOOIHBIN, moaAnucka. HeoOxoauma ycTaHOBKa MPOrpPaMMHOTO
oOecrieyeHus. — TeKCT: AIIEKTPOHHBIN.

2. eLIBRARY.RU: nay4nas anekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
MoJIb30BaTeIeh. —TeKCT: JIIEKTPOHHBIH.

3. Hayunas snextponnas OubOmmoreka «KubepJlenmHkay: cait / Accoruanms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
cBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIH.

4. DNeKTPOHHO-OMOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
noJib30Barenei. — TeKcT: AIeKTPOHHBIN.

S. IBC IOpaiit: snmexTpoHHas 6ubnmMoTeyHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctyma: yisi aBTOPU30B.
IIOJIb30BaTeIeN. — TEKCT: 2JIEKTPOHHBIMN.

6. J1eKTPOHHO-0ubMoTeuHast cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.

1. JJekTpoHHbI katajsor Hayunoii 6uGmmoreku [lonl'Y: pasnen caiita / Hb
JouIl'Y. — Tekct: snekrponnsiii / DbC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oo6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Ttosb3oBarenei JJonl'y.

8. Juexktponnblii apxuB [doul'¥Y: pazgen caitta / Hb JHoul'Y. — Tekcr:
anektponHsii // OBC [onl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxxum roctymna: CBOOOHBIIA.

13. [TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnopatusHas auuen3us oY Ne 46484614)

2. Microsoft Office (koproparusHas nutier3us Jorl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBe/IeHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuen3zuun GPL, Apache,
BSD st ¢cBOGOIHOTO MPOTPaMMHOTO 00ECTICUSHHMS ).
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