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YTBEPIKJIAIO:
Jlexan (axynprera MaTeMaTHKH U

bIX TEXHOJIOTHH

Mownceenko U.A.

PaGouass nporpamma yueOHOU mucuurmnHel «/AuddpepeHunanbubie  ypaBHeHH»
COCTaBJeHAa Ha OCHOBaHWH DemepalbHOTO TOCYZAPCTBEHHOrO 00pa30BaTeIbHOrO CcTaHaapTa
BBICIIEr0 oOpa3oBaHus — OaxaynaBpuar 1o HarpasieHuto noarotokn 01.03.02 Tlpuxnannas
MareMaTtika ¥ MH(QOpPMAaTHKa, YTBEPXKJICHHOIro MpukazoM MuHucTepcTBa 00pa3oBaHUs M HAyKH

Poccuiickoit @eneparmu ot «10» staBapst 2018 r. No 9; T'ocynapcTBeHHOro 00pa3oBaTeIbHOIO
cranapra Beicuiero oopazosanusi (I'OC BO) Jloneuxoii Haponnoii Pecny6nuku (JIHP) (npoexrta)
no Hampasnenuio noarotoBkd 01.03.02 Ilpuxnammas matematnka u uHpopmatuka; [lopsaxa
opraHmzanMu  ydeOHOro  mporecca B oOpa3oBaTeNbHBIX  OpPraHM3alMAX  BBICIIETO
npodeccuonaibHoro obpasopanus Joneuxoit Haponnoit PecnyOiuku, yTBep»KA€HHOIO MPUKa30M
Munucrepcrsa obpazoanus U Hayku Jloneukoit Haponnoi#t PecryOmuku ot 10.11.2017 r. Ne 1171
(c W3MEHEHWsIMM W JIOTIOJIHEHUSIMH); Yy4eOHOro TUTaHa W OCHOBHOW MpodeccHnoHaTBHOM
oOpazoBaTe/lbHOW NpOrpaMMbl BbIClIEro oOpa3oBaHusi HanpasieHus noarotoBku 01.03.02
[Ipuxnangnas maremaTka u uHdopmaTuka, npoduwst: «Ilpuknagnas MaTemMaTHKa U HH(QOpPMaTHKaY,
paszpaboranHbix B ['OY BITO «/lonenknit HallMoOHaIBHBIA YHUBEPCHTETY.

PazpaboTuuk:
JloneHT kadeapbl MaTeMaTHUECKOTO aHAIH3a
U b hepeHIIMabHBIX YpaBHEHU N

KaH[. Qpu3.-MaT. HayK, JOLUEHT . B. JIumanckui

Pabouas nporpamma y4eOHOM JUCHHUITIMHBI YTBEPXkKICHA Ha 3aceaHuK Kadeapbl MaTeMAaTHYECKOrO
aHanuza u auddepeHnnanbHbIX ypaBHEHUH

[Tpotokon Ne 9 ot «23» mapta 2021 .

3aBeqyromuil Kagenpoi 78( B. B. Bomukos

Pabouas nporpamMma yueOHOH AMCUMIUIMHBL 0A00peHa Y4eOHO-METOAMYECKOH KOMHUCCHEH
(akynpTeTa MaTeMaTUKH U HHPOPMAITMOHHBIX TEXHOIOTHIA

[Tporokon Ne 4 ot «14» anpens 2021 r.

-
ﬂpencena’renb yq€6HO-MeTOL[I/I‘-IeCKOﬁ KOMHCCHH /

(pakysabrera MaTeMaTUKK U MHYOPMAIIMOHHBIX TEXHOJIOIHH JI. K. Censikopa




1. OBJIACTb IPUMEHEHUWSA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLTECCE

VYuebnas mucnumumHa «JluddepeHnuranbapie ypaBHEHHS» OTHOCHUTCS K 0a30BOM yacTu
oOpa3oBaTenbHO# mporpamMmel. s u3ydeHus JaHHON y4eOHOU TUCIUTUIMHBI HEOOXOAUMBI 3HAHUS
U yMeHHs, (GopMUpYEMbIe TPEALICCTBYIOIIUMUA IUCHUIUIMHAMA — MaTeMaTHYeCKUd aHaju3,
anrebpa W TeOMeTpus. 3HAHUS W YMCHHS, IOTYYCHHBIE B XOAEC H3yYEHUS JAUCIMUILTUHBI
«/luddepennmanbupie ypaBHEHUA, SABISIOTCS OCHOBOM Ui U3y4EHUS MOCIEIYIOMINUX TUCIUIUINH!
YpaBHEHHUS MaTeMaTH4eCKoW (U3MKH, KOMIUIEKCHBIM aHamu3, METOAbl  ONTHMH3AIINH,
(GyHKIIMOHAJIBHBIA aHANU3, YWCJICHHBIE METOJbl, CHELKYpPChl; HCIOJB3YIOTCS IpPU HANMUCAHUU
BBIITYCKHON KBaTM(PUKALIMOHHON pabOTHI.

2. CTPYKTYPA JUCHHUIIJINHBI

XapakTepucTuKa y4eOHOW AUCIUTUINHBI

®dopma 00yueHus

QOunas 3aouHas

Hanpasnenue noaroToBku

01.03.02 IpukianHas MaTreMaTuka U HHGOPMATHKA

[Tpoduib [TpuxiiagHas MmaTeMaTHKa 1 HH(GOpMATHKA
OO6pa3zoBarenbHas IporpaMma bakanaBpuat
Keanudukarms AxkaneMu4ecKuii OakaiaBp
KonnyecTBo copepkaTenbHBIX MOAYJIEH U TEM 2(7)

Jucnunnuza 6a30B0# / BApHaTUBHON YacTH
00pa30BaTeNLHON MPOTPAMMBI

ba3oBoli yactu

DOopMBI KOHTPOJISI

2 MOAYJIbHBIX KOHTPOJIS,

3a4yeT B 3-M CEMECTpe, 9K3aMeH B 4-M ceMecTpe

I'ox moaroroBku 2
Cemectp 3,4
KonnuecTBo 3aueTHBIX €IUHUI] 7
KonnuecTBo yacoB Bcero 252
B T.4..

- JTEKIIHOHHBIX 68
- IPAKTUYECKHUX HJIM CEMUHAPCKUX 68
- TaOOPATOPHBIX -

- CAMOCTOSITEJILHOM pabOoThI 116
B T.4. UHANBHUIYAJIbHOE 3aJaHHE -
HenenpHoe KOIMYECTBO YacoOB 7,4
B T. 4. - QyIUTOPHBIX 4

- CAMOCTOSATENIBHOM paboThI CTyIeHTa 3,4

3. OIMCAHUE JUCIUITJIMHbI

Hesab u3yvyenus (ucuuuinHbl «JAnpdepeHunanbHble ypaBHeHUs» — (yHIaMEHTaTIbHAsA
NOJArOTOBKa B o0sacTu auddepeHInanbHbIX ypaBHEHHM; OBJIQJCHUE METOJaMM pELICHUs
OCHOBHBIX THMNOB Au((HEepeHIUANbHBIX YpPaBHEHHH W HMX CHCTEM; OBJIAJICHHE COBPEMEHHBIM
MaTEeMAaTHYECKHUM allapaToM JUIs JajJbHEHIIEro NCIOIb30BaHUs B IPUIIOKEHUSAX.

3agaumM: 1OKa3aTh BO3MOXKHOCTH  HCIOJNB30BaHUS  ammapara auddepeHnnanbHbIX
YPaBHEHMH MNpH PpELIEHUU NPUKIAJHBIX 3aj7ad, BO3HHMKAIOIIMX B Pa3IMYHBIX OONACTAX HAyKH,
TEXHUKH, DKOHOMHUKH; BBIJCIIUTH MOMEHTBI ITIOCTPOCHUS MATEMATUYECKUX MOJEIEH €CTECTBEHHBIX
IPOLIECCOB C LENbI0O MX IMOCIEAYIOUIEr0 H3y4eHus; oOpaTUTh BHMMAHHE Ha AJITOPUTMUYECKHE
aCIIEKTHI ITOJIy4aeMbIX PE3YJILTATOB.
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TpedoBanus K pe3yjabTaTaM OCBOEHHUs] TUCHUILIMHBL. [Iporiecc M3ydeHUs AUCIMUILTUHBI
«/IluddepeHnmanbapie ypaBHEHHUS» HaNpaBieH Ha (OPMHUPOBAHUE HIEMEHTOB CIIEIYIOIINX
komnetreHuuii B coorBerctBuu ¢ ®I'OC BO P®, 'OC BO JIHP (mpoekT) mo HampaBJICHUIO
noarotoBku 01.03.02 INpuknagnas Marematnka U WHGOpMaTHKa ¥ OCHOBHOU MPodecCHOHATHHOM
o0Opa3oBaTenbHON MporpamMmbl BhICIIEro oOpa3zoBaHus HampasieHuss nonaroroBku 01.03.02
[Tpuxnannas matematuka u nHdopmartuka, npoduns: «[Ipukinannas MaTemaTiKa 1 HHPOPMATHKAY:

Oowenpopeccuonanvnvie komnemenyuu (OIIK):

CrniocobeH npuMeHsTh (yHIaMEHTAIbHBIE 3HAHUS, TOTYYCHHBIE B 00JIaCTH
OIIK-1 | MareMaTHYeCKUX M €CTECTBEHHBIX HAYK, M HCIOJIb30BaTh UX B MPO(hEeCCHOHATBHOM

JeSITeIbHOCTH
OITK-3 CriocoOeH NpuMeHsITh U MOAN(UIIUPOBATh MATEMAaTUUYECKUE MOAEIH JUIsl PELLICHUS
3a1a4 B 00J1acTH MPO(HEeCCHOHANBHOM NesITeTbHOCTH
Ilpogpeccuonanvuvie komnemenyuu (I1K):
TK-2 Crioco6eH poBoUTh 00padOTKY M aHAJIN3 HAYYHOH HH(OPMAIH U PE3yJIbTaTOB

HCCIEeOBaHUN

NHaukaTopbl JOCTUKEHHSI KOMIIETEHUMHA U pe3yJbTaTbl 00yudeHus. JlocTuxeHue
KOMHGTGHHHFI OLCHUBACTCA HAa OCHOBC TAKUX MHAHUKATOPOB U COOTBCTCTBYIOIIHNX WM PE3YJILTATOB
00yJeHUs:

Obwenpogeccnonaby HNupukatopsl Pe3yabTaThl 00y4eHust
ble KOMIIeTeHIIMH
OIIK-1. Criocoben 3HaeT MMTepaTypHble NCTOYHHUKH, BKITIOYAs
MPUMEHSTh OIIK-1.3. Pemaer 3JIEKTPOHHBIE PECYPCHI
(yHIaMeHTanbHbIC 3HAHUS, CTaHJapTHbIE 3HaeT OCHOBHBIC MOHATHS U YTBEPIKICHHS
HOJTyYeHHBIE B 00J1aCTH MaTeMaTHYECKUE Teopun 1u(epeHIINATBHBIX YPaBHEHUI
MaTeMaTHYECKUX U 3a/1a4¥ U IPUMEHSET UX | 3HAeT METOIMKY JTI0KA3aTeIbCTBA OCHOBHBIX
€CTECTBEHHBIX HayK, U pelieHus B YTBEP)KACHUI
UCIIOJIb30BaTh UX B npoeCCHOHANBHON | YMeeT IPUMEHSTH MOTyYEHHbIE
npodhecCUOHaTLHOM ACATCIIbHOCTH TEOPECTUYCCKHUEC 3HAHMS JJISI pCIICHUS
JeSITeTbHOCTH CTaHJAPTHBIX 3a/1a4
OIIK-3. Cnocoben OIIK-3.1. [Ipumensiet 1 | 3HaeT METOJBI pEIICHHS CTAHAAPTHBIX 3a/1a4
MPUMEHATH U MOIUQHUIUPYET 3HaeT MPUHLMIBI TOCTPOCHUS U aHaTIN3a
MOAN(HUINPOBATH MaTeMaTHYECKHe MaTeMaTHUYECKUX MOJEIeH
MaTeMaTHYECKHE MOACIH MOJIENH [/l PEIIEHUs | VMeeT CTPOUTh M aHAIM3UPOBATh
JUTS PELICHUs 3a1a4 B 3a1a4 MaTeMaTHYECKYIO0 MOAETb
oGmactu npogeccHoHaIbHOI YMeeT NpuMeHsITh Ha IPaKTUKE
npodecCHOHATEHON ACATCIILHOCTH MaTEeMaTHYE€CKUE MOJEIIN U KOMIIBIOTEPHBIC
JeSITeNbHOCTH TEXHOJIOTHH
IIpodeccnonaibuble
HNupukaTopsl PesynbTarel 00yueHust
KOMIIeTEeHIIMH
[IK-2. Cnocoben UIIK-2.1. 3HaeT NpUMephl NOCTAaHOBOK OCHOBHBIX 3a/1a4
npoBoAHUTE 00paboTky 1 | OcymecTsisiet cOop, i auddepeHraIbHbIX YpaBHEHHN
aHaIN3 HAyIHOH 00paboTKy U 3HaeT OCHOBHBIC METOBI PEIICHUS
UHQOpPMaLUH U 00o01eHne T pepeHInATEHBIX YPAaBHEHUH
PE3yIbTATOB UCCIIEIOBAHUM | PE3YIbTaTOB HAYYHBIX 3HaeT TEOPEMBI CYIIIECTBOBAHUS 1
UCCIIeI0OBaHUl B €AMHCTBEHHOCTH PELICHUI
0071aCTH KOMITBIOTEPHO- | muepeHInaIbHbIX YPABHEHHI
MaTeMaTH4ECKOro YMeeT aHaTu3UpOBaTh H 00padaTHIBATh
MOJCITUPOBAHUA NOJTY4YEeHHYIO HH(OpMAIHIO




4. ®OPMbBI OPT AHU3AIINY YYEBHOT'O TPOIIECCA Y COJIEPKAHUE
TACIATITAHBI

Hucuummna «JluddepeHnmanbaple ypaBHEHUS» IMpeIycMaTpUBaeT cleAylomue (HopMel
OpraHM3aliy y4eOHOrO Tpolecca: JICKIUH, MPaKTHYECKHE 3aHSTHS, CaMOCTOSTEIbHYI0 PadoTy
CTYJICHTOB.

Marepnan  w3maraercsi ¢ HCIIOJNB30BaHHEM  OOBSICHUTEIBHO-WIIIIOCTPATHBHBIX,
IBPUCTHUYECKUX M MCCIIEAOBATEILCKMX METOJOB MpenofaBaHus. [Ipu mpoBeieHHH JEKIMHA U
NPAKTHYECKUX 3aHATUI UCTIONB3YIOTCS MYIbTUMEUIHBIC TPE3EHTAINH, Pa3IaTOYHbIC MaTEPUAIIBI,
CrerraibHOoe 000pyI0BaHHE.

B yueOHOM mpomecce HIMPOKO NPHUMEHSIOTCS AKTHBHBIE W WHTEPAKTUBHBIC (OPMBI
NPOBEJCHUS 3aHATUI (pa300p KOHKPETHBIX CHUTYallMid, JUCKYCCHS, TOJIEMHKA), BHEAYIHTOPHAsS
caMmocTosATeNbHas paboTa, OATTPHO-PEHTHHIOBAas CHUCTEMa OLEHKH YCHEBAEMOCTH, JHYHOCTHO-
OpUEHTHPOBaHHOE OO0y4yeHHe, mnpobiaemMHoe oOydeHue. B ydeOHOM Tmpoliecce HCHOIB3YIOTCS
MHTEPHET-PECYPCHI 10 JAHHOMY KYpCY; pPacCCMaTpUBAIOTCS 33/1a41, MAaKCUMAJIbHO MPHOJIMKEHHBIE K
KOHKPETHBIM IPaKTHYECKUM CUTYAIIHSM, TECThI, CAMOCTOSTENIbHASI pa0d0Ta; KOHTPOJIbHBIE PaOOTHI.

CamocrosiTenbHas paboTa CTYJCHTOB NPEIyCMaTpHBAaeT MOATOTOBKY K HPAKTHYECKUM
3aHSTHSM, TOATOTOBKY KOHCIIEKTOB 10 OT/AEIBHBIM BOIIPOCAM H3Y4aeMbIX TE€M, H3y4eHUE YUeOHOI
Y METOJIMYECKOM JTUTEpaTyphbl, aHHOTALIMI CTaTEH.

TemaTnuyeckuil mi1aH JMcUUIIUHBI «/{HpdepeHnnaIbHbIC YPABHEHHA»

Tembl \ Bomnpocsl TeMbl

CoaepxareabHblii Moay/ab 1. OcHoBHBIE BOonpochl AuddepeHunaIbHbIX YPaBHEHHUI

1. DnemeHTapHBIC METOIBI
UHTETPUPOBAHUS

1.1. YpaBHeHuUeE ¢ pa3AensOUIMMUCS IEPEMEHHBIMU.
1.2. OnnopoaHoe ypaBHenue. Jlunelinoe ypaBHeHue 1-ro nmopsaka.

1.3. VYpaBHeHue  bepHymu. YpaBHeHue B
nuddepernpanax. MeTo HHTErPUPYIOMIETO MHOKHUTEIS.

IIOJIHBIX

2. Teopemsl
CYIIECTBOBAHHS U
€/IMHCTBEHHOCTHU

2.1. Teopema Ilukapa u ee 00001ICHHMS.

2.2. YpaBHeHus 1-ro mopsiika, HEpa3pelIeHHbIE OTHOCUTEIHHO
IIPOU3BOJHOM.

2.3. IHTerpupyemble cay4yad ypaBHEHH BBICIIETO MOPSIKA.

3. OOmas Teopus

3.1. Jluneitnoe ypaBHEHHE N-TO MOPSIKA M CTPYKTypa €ro o0Iero
JMHEWHBIX YpaBHEHHHA

peueHusl.

3.2. Meton Diinepa.

3.3. YpaBuenus Diinepa u YeObliiena.

CoaepixaTeJbHblil MOAYJIb 2. JIpyrue Bonpochl 1u(¢epeHInaTbHbIX YPABHECHHU I

4. Kpaesie 3a1aun

4.1. KpaeBble 3a71au U1 JTMHEHHOIO ypaBHEHUS 2-TO NOPSIKA.
4.2. ®ynkuus ['puna

5. OOmras Teopus
JIMHEUHBIX CUCTEM

5.1. JIuneliHbIe OAHOPOIHBIC W HEOJHOPOJHBIC CHCTEMBI TEPBOIO
MOPSIKA.
5.2. Meton Ditnepa.

6. Teopust ycroiumBOCTH
U 0cOOBIE TOUKH

6.1. YCTOWYNBOCTh U aCHMITOTUYECKAST YCTONYNBOCTb.
6.2. Teopema JIssmyHOBa 00 YCTOMYHBOCTH 1O 1-My MPUOIMKEHHUIO.
6.3. ABTOHOMHBIE crcTeMbl. Kitaccugukaryst o0coObIX TOYEK.

7. YpaBHEHHUS B YaCTHBIX
IMPOU3BOAHBIX ICPBOT'O
nopsiika

7.1. Henunelinble HOpMaJIbHbIE CUCTEMBI U METOJIbI X PEIICHHUS.
7.2. YpaBHEHHS B YaCTHBIX POU3BOHBIX TIEPBOTO MOPSAKA.




Crpykrypa aucunniannsl «/{udgdepenunanbabie ypaBHeHH

KoaunuecTBO Yacon

Ounas gopma

3aounas ¢popma

00y4eHust 00y4eHust
B T.U. B T.U.
Ha3zBanus coepKaTe/IbHBIX MOJYyJI€eil U % 5
TeM g E g E
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s| £ |Es | E|§s
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Q (@] o S = Q [P o S <
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CoaepskareJbHbI MOaY/Ib 1. OcHOBHBIE Bonpochl A depeHnnaIbHbIX YPaBHEHUI
1. DneMeHTapHbBIE METOIBI
P 8 3 |10 | 10 | 16
UHTETPUPOBAHUS
2. Teopembl CylIeCTBOBaHHS U
PEMBI EYTH 3 |10 | 10 | 16
€IMHCTBEHHOCTHU
3. OOmias Teopust TMHEWHBIX YpaBHEHHI 54 | 14 14 26
Hroro no cogep:xkatebunomy moaymio 1 | 126 | 34 | 34 58

CoaepikaTeJbHbI MOAYJIb 2. JIpyrue Bonpocsl 1u(p¢epeHInATbHbIX YPABHEHH

=

4. KpaeBsie 3a1aun 22 6 6 10
5. O0mias Teopus TMHEHHBIX CUCTEM 44 | 12 | 12 20
6. Teopust yCTOMYMBOCTHU M OCOOBIC 12 | 12 12 18
TOYKHU

7. YpaBHEHHUS B YaCTHBIX POU3BOIHBIX 18 | 2 4 10
MIEPBOTO MOPSIKA

Hrtoro no cogep:xkarebHomy moayso 2 [ 126 | 34 | 34 58
Bcero yacos 252 | 70 70 116

5. TEMATHUKA JIEKHHIMUOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUM

TeMBI JJeKIIMOHHBIX 3aHATHH

KosanyecTBo yacos
Ne
Ha3Banue Tembl Ounas | 3aounas
n/n
¢opma ¢opma
1 OcHoBHbIE NOHATHS U onpezenenus. [loctaHoBku 3a1a4 2
2 [TpuMeps! IpUKIIaTHBIX 3a/1a4 2
3 YpaBHeHUs ¢ pa3/IeASIOMUMHUCS TEPEMEHHBIMU 2
4 Hexkotopsie Buabl ypaBHEHHI MIEPBOTO MOPsaKa (OTHOPOIHOE, 5
KBa3MOJHOPOAHOE, IMHENHOE, bepHymn)
S) VYpaBHeHHe B TOTHBIX U depeHmanax. HTerpupyommii 2
MHOKUTENb
6 IlocranoBka 3aiaun Komm a1 ypaBHEHuUs: IepBOro nopsiaka 2
7 Teopema Ilukapa u ee 06006menus. [Ipogomkenue pemeHui 2




8 VYpaBHeHUsI, HE pa3penieHHbIE OTHOCUTEIBHO MTPOU3BOHOM 2

9 VYpasuenus Kiepo u Jlarpanxa 2

10 | MHaTEerpupyeMsble cirydan ypaBHEHHUH BBICIIETO MOPSIKA 2

11 | OnpeneneHue u CBOWCTBA IMHEMHOIO ypaBHEHUS N-TO NOpsAIKa 2

12 | Kputepuii TuHEHHON HE3aBUCUMOCTH PEIICHUN OJTHOPOIHOTO 5
YpaBHECHHUS

13 | Teopema o cTpyKType 00IIero penieHus: TMHEHHOTO OTHOPOTHOTO 5
ypaBHEHHsI N-TO MOPsIIKa

14 | ®opmyna Octporpajackoro JInyBuiIIs U €€ IPUMEHEHHE 2

15 | Jluneiinple HEOMHOPOIHBIE YypaBHEHUsI. OTBHICKAHUE YaCTHOTO 2
pelnieHus

16 | JIunelinple OAHOPOJHBIE YPAaBHEHUS C IOCTOSTHHBIMU 9
KodppunreHTaMu

17 | JIuneiinple HEOTHOPOIHBIE YPABHEHHMS CO CIICIMAILHON TTPaBOM 5
JaCThIO

18 | VYpaBuenus Diinepa u UeObimeéra 2

19 | Kanonunueckue BU/IbI TUHEHHBIX YpaBHEHUN 2-TO MOPSIKA U 9
KpaeBbIX 3aJa4

20 | Kputepuii pa3pemiuMoCcTy KpaeBoi 3a/1auul sl ypaBHEHUS 2-TO 9
opsIKa

21 | ®yuknus ['puna kpaeBoii 3agaun 2

22 | Jluneitnpie cucteMbl. OOIIME OHITHS U OTIPECIICHUS 2

23 | Kputepwuii TMHEHHON HE3aBUCUMOCTH PEIIEHUN OJTHOPOTHON 9
CUCTEMBI

24 | JIuneiHast OMHOPOIHAS CUCTEMA 2

25 | JluneitHass HEOTHOPOAHAS CHCTEMA 2

26 | MarpuuHas SKCIIOHEHTA U €€ CBOMCTBA 2

27 | JluneitHas cucTema C MOCTOSIHHBIMU KOd(DpuImeHTaMmu 2

28 | YcroiiunBocTh 1o JIsnyHoBY 2

29 | YcTOWYMBOCTh TUHEHHON CHCTEMBI 2

30 | ®dynxknus JlsmyHoBa 2

31 | YCcTOWYMBOCTH 1O MEPBOMY PHOIMIKEHUTO 2

32 | ABTOHOMHEIE CHCTEMBI U UX cBoicTBa. Kimaccudukarms ocoObix 9
TOYEK

33 | HenmuueitHbie HOpMaJIBHBIE CUCTEMBI IIEPBOTO MOPSIIKA 2

34 | JIuneiHOe U KBa3UJIMHEWHOE YPaBHEHUS B YACTHBIX MTPOU3BOIHBIX 5
MIEPBOTO MOPsJIKA

Bcero 68
TekcTl JIeKIui puBeIeHbI B yueOHBIX mocobusix [1, 2].

Tembl NIpaKTHYECKUX 3aHATHH
e KoanyecTBo yacon
u/n Ha3Banue Tembl Ounas | 3aounas
dopma dopma

1 OcHOBHBIE TIOHTHS U onpezesnenns. [loctaHoBKY 3a1a4 2

2 [TpuMeps! IpUKIIaTHBIX 3a/1a4 2

3 YpaBHEHHS ¢ pa3AeISIONIUMUCS IEPEMEHHBIMU 2

4 HekoTtopsie Bubl ypaBHEHH MIEpBOTO MOPsiAKa (0THOPOTHOE, 9
KBa3MOJHOPOAHOE, IMHENHOE, bepHymn)




5 YpaBHeHue B MOJTHBIX AuddepeHnmnanax. 2
6 IlocranoBka 3anaun Komm a1 ypaBHEHuUs: IepBOro Nopsiaka 2
7 Teopema Ilukapa u ee 0606menus. [Ipogomkenue pemeHui 2
8 YpaBHEeHMs, HE pa3pelIeHHbIE OTHOCUTEIBHO MPOU3BOIHOM 2
9 VYpasuenus Knepo u Jlarpanxa 2
10 | MnTerpupyemsble ciiydau ypaBHEHUH BBICIIETO MOPSIKA 2
11 | Onpenenenue u CBOWCTBA IMHEMHOIO ypaBHEHUS N-TO NOpsIKa 2
12 | Kputepuii TuHEHHON HE3aBUCUMOCTH PEIICHUN OJTHOPOIHOTO 9
ypaBHEHHSI
13 | Teopema o cTpyKType 00IIero penieHus TMHEHHOTO OTHOPOTHOTO 9
ypaBHEHHsI N-T0 NOpsiiKa
14 | ®opmyna Octporpaackoro JIMyBUIUIS U €€ MPUMEHEHHE 2
15 | JIuHeliHble HEOMHOPOJHBIE YPAaBHEHUSI. 2
16 | JIunelinple OAHOPOHBIE YPABHEHUS C TOCTOSTHHBIMU 5
KodppunreHTamMu
17 | JIunelinple HEOMHOPOHBIE YPABHEHUS CO CIEIIMAILHON MPaBOil 2
4acThIO
18 | YpaBuenus Ditnepa u YeObiména 2
19 | Kanonuveckue BU/IbI IMHEWHBIX YPAaBHEHUH 2-TO TIOPSIKA U 2
KpaeBbIX 3a7a4
20 | Kputepwuii pa3peminMOoCT! KpaeBoM 3a/1auu JJIsl ypaBHEHUS 2-TO 9
MOpsIIKa
21 | ®yuknus ['puna kpaeBoii 3agaun 2
22 | Jluneitnpie cucteMbl. OOIIME TOHITHS U OTIPECIICHUS 2
23 | Kputepwuii TMHEHHON HE3aBUCUMOCTH PEIIEHUN OJHOPOTHON 5
CHCTEMBI
24 | JluneiiHas OTHOPOJHAS CUCTEMA 2
25 | JluneitHast HEOTHOPOIHAS CUCTEMA 2
26 | MaTtpuyHas S5KCTIOHEHTA M €€ CBOICTBA 2
27 | JluneitHas cucTema C MOCTOSIHHBIMU KOd(DpuImeHTaMmu 2
28 | YcroiiunBocTh 1o JIsnyHoBY 2
29 | YcTOWYMBOCTh TUHEHHON CHCTEMBI 2
30 | ®ynkmus JIsmyHoBa 2
31 | YcToWYMBOCTH 1O IEPBOMY MPHUOTHIKECHHIO 2
32 | Knaccudukaius oCoObIX TOYEK aBTOHOMHBIX CHCTEM 2
33 | Henunelinble HOpMaJIbHBIE CUCTEMBI IEPBOTO NOPSIIKA 2
34 | KBazunuHeltHOEe ypaBHEHHE B YACTHBIX MPOM3BOJIHBIX 1-r0 mopsiaka 2
Bcero 68

[1naHbl MPaKTHYECKUX 3aHITUI C yKa3aHHEM paccMaTPUBAEMbIX BOIIPOCOB M BBIOIHIEMBIX
3aJ]aHuil IPUBEACHBI B Y4E€OHBIX mocobusix [1, 2].

6. OPTAHU3AIIMSI CAMOCTOSTEJABHOM PABOTHI CTYJIEHTOB

KoJsnuecTBo 4acoB

Ne
Ha3Banue Tembl Ounasi | 3aouHas

n/n

dopma dopma
1 OcHOBHBIE TIOHATHS U onpezesnenns. [loctaHoBKY 3a1a4 2
2 ITpumepsl NpuKIaaHbIX 3a/1a4 2
3 YpaBHeHUs ¢ pa3ICSIOMUMHCS TIEPEMEHHBIMU 4
4 HekoTtopsie BuIbl ypaBHEHHI IEPBOTO MOPsAKa (OTHOPOIHOE, 4

KBa3UOJHOPOAHOE, IMHENHOE, bepHymn)




5 YpaBHeHue B MOJTHBIX AuddepeHnmnanax. 4
6 IlocranoBka 3aaun Ko a1 ypaBHEHuUs: IepBOro nopsiaka 4
7 Teopema Ilukapa u ee 0606menus. [Ipogomkenue pemeHui 4
8 YpaBHEHUSI, HE pa3pElIEHHbIE OTHOCUTEIBHO MPOU3BOAHOMN 4
9 VYpasuenus Knepo u Jlarpanxa 4
10 | MnTerpupyemsble ciiydau ypaBHEHUH BBICIIETO MOPSIKA 4
11 | Onpenenenue u CBOWCTBA IMHEMHOIO ypaBHEHUS N-TO NOpsIKa 4
12 | Kputepuii TuHEHHON HE3aBUCUMOCTH PEIICHUN OJTHOPOIHOTO 4
ypaBHEHHSI
13 | Teopema o cTpyKType 00IIero penieHus TMHEHHOTO OTHOPOTHOTO 9
ypaBHEHHsI N-TO MOPsIIKa
14 | ®opmyna Octporpaackoro JIMyBUIUIS U €€ MPUMEHEHHE 2
15 | JIuHeliHble HEOMHOPOJHBIE YPAaBHEHUSI. 4
16 | JIunelinple OAHOPOHBIE YPABHEHUS C TOCTOSTHHBIMU 4
KodppunreHTamMu
17 | JIunelinple HEOMHOPOHBIE YPABHEHUS CO CIEIIMAILHON MPaBOil 4
4acThIO
18 | YpaBuenus Ditnepa u YeObiména 4
19 | KanoHnuveckue BU/IbI IMHEWHBIX YPAaBHEHUH 2-TO TIOPSIKA U 4
KpaeBbIX 3a7a4
20 | Kputepwuii pa3peminMOoCT! KpaeBoM 3a/1auu JJIsl ypaBHEHUS 2-TO 4
MOpsIIKa
21 | ®yuknus ['puna kpaeBoii 3agaun 4
22 | Jluneitnpie cucteMbl. OOIIME TOHITHS U OTIPECIICHUS 2
23 | Kputepwuii TMHEHHON HE3aBUCUMOCTH PEIIEHUN OJHOPOTHON 4
CHCTEMBI
24 | JluneiiHas OTHOPOJHAS CUCTEMA 2
25 | JluneitHast HEOTHOPOIHAS CUCTEMA 4
26 | MaTtpuyHas S5KCIIOHEHTA M €€ CBOICTBA 4
27 | JluneitHas cucTema C MOCTOSIHHBIMU KOd(DpuImeHTaMmu 4
28 | YcroiiunBocTh 1o JIsnyHoBY 4
29 | YcTOWYMBOCTh TUHEHHON CHCTEMBI 2
30 | ®ynkmus JIsmyHoBa 2
31 | YcToWYMBOCTH 1O IEPBOMY MPHUOTHIKECHHIO 4
32 | Knaccudukaius oCoObIX TOYEK aBTOHOMHBIX CHCTEM 4
33 | Henunelinble HOpMaJIbHBIE CUCTEMBI IEPBOTO NOPSIIKA 2
34 | KBazunuHeltHOEe ypaBHEHHE B YACTHBIX MPOM3BOJIHBIX 1-r0 mopsiaka 2
Bcero 116

CopepkaHHe CaMOCTOSTEIBLHOM PabOTHI IO TeMaM W METOJMYECKHE PEKOMEHJIAINU IO ee
BBITOJIHEHHUIO IPUBEICHBI B Y4eOHBIX mocoomsix [1, 2].

7. KOHTPOJIBHBIE BOITPOCHI K ITIPOMEXXYTOUYHOMN ATTECTALIUA

CoaepaxaresabHblil Mooy b 1. OcHOBHBIe Bonpochl AuddepeHunaIbHbIX ypaBHeHUI

1. Teopema Komm-ITukapa nisi ypaBHEHHUsI MEPBOTO IMOPSAKAa B CiIydae MPSIMOYTOJbHON
oOmactd  (OKa3aTh HSKBHUBAJEHTHOCTh 3a7aud  KomM W COOTBETCTBYIOILETO
WHTETPAILHOTO YpaBHEHU).

2. JluHeiiHOE HEOAHOPOAHOE ypaBHEHHE MEPBOro mnopsaka. Pemenue merompom Jlarpamka
(TpuBeCTH omHMCcaHUE METO/Ia B 00IIIEM BHJIE).
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3. ®ynnamentanpHas cucrema pemenuit (PCP) nuneitHoro nuddepeHmanibHOrO
YPaBHEHUS -TO MOPSIKA C HEMPEphIBHBIMU KodddunmentamMu (onpeneneHue, 10Ka3aTh
cymectBoBanre @CP umu Teopemy 00 001IeM peIIeHuN YpaBHEHUS).

CoaepskarejabHbIi MOayIb 2. [Ipyrue Bonpochbl 1ud¢epeHnaNbHbIX YPABHEHHUI

1. TloctpoeHne (QyHIAMEHTAIBHOW CHUCTEMBI PEIICHUH JIMHEWHOTO OJHOPOJHOTO
ypaBHEHHUS N -TO MOPAIKA C TOCTOSIHHBIMU KO3 PUITUECHTAMH.

2. PemeHue HEOTHOPOIHOTO JUHEHHOTO NU(PGEPEHITNATBFHOTO YPaBHEHHUS -TO MOPSAKA C
NOCTOSIHHBIMU K03(p(pULIMEeHTaMu C PaBOM YacThIO B BUJIE KBA3UMHOTOUJICHA.

8. OBPA3EI 3AJAHUA MOAYJIBHOI'O KOHTPOJIA

IOV BIIO «IOHELKWI HAITMOHAJILHBIN YHUBEPCUTET»

OO6pa3zoBarenpHas mporpamma; OakaaaBpuaT
Hanpagsnenue noarorosku: 01.03.01 Marematuka
[Tpoduns: MaTemaTuka

Ounas ¢popma oOyuenus. Cemectp: 3

VYuebuasa npuciniumHa: AuddepeHunaibpHble YpaBHEHUS

MopnyabHasi KOHTpPOJIbHasA padora Ne 1

Bapuant Ne 1

1. JluneitHOe HEOAHOPOJHOE YPaBHEHHE MEepBOro mopsaka. Merox Jlarpanka.
2. Pemmts 3amauy Komu:



10. OBPA3EILl DK3AMEHALIMOHHOI'O BUJIETA

T'OY BIIO «JIOHELIKUI HAITMOHAJIbHbI YHUBEPCUTET»

OO6pa3oBarenbHas IporpaMMa: 6akagaBpuaT
Hanpasnenue noarorosku: 01.03.01 MaremaTtuka
[Ipoduns: MatemaTtnka

Ounas ¢opma o6yuenus. Cemectp: 4

VYuebnas qucuuiumba: _JluddepeHnunanbuele ypaBHEHUS

DK3aMeHaAlHOHHBIN OnyeT Ne 1

1. Teopema Kommu-ITukapa 115 ypaBHEHMsI IEPBOTO MOPSAKA.
2. Pemmts 3amauy Kormmu:
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13. KPUTEPUH OLIEHUBAHUS OBIENA YCIEBAEMOCTH

OO6mrast oreHKa 3HaAHUHM CTYACHTOB IO JUCHMIUIMHE TpoBoauTcs 1o 100-6ammpHOM mikame
COTJIACHO TaKUM KPHUTEPHUSIM, IPUBEICHHBIM B Tabiuie Huxke. OpeanuzayuoHuo-yuebnas paboma
cmyOdenma B ayJIATOPUH OIIEHWBAETCS Ha OCHOBE TAaKMX KPUTEPHEB KaK IMOCEIIAEMOCTb 3aHSITHH,
AKTUBHOCTH BO BpEMsI MPOBEACHUS JIEKIIMOHHBIX U MPAKTHYECKUX 3aHATUN (BOTPOCHI JEKTOPY IO
TeMe JICKIIMOHHOTO MaTepHuaa, y9acTHe B 0OCYKJICHUH MPOWJICHHOTO MaTepuaja, perieHne 3aaad
Y CUTyaluil y IOCKHU U T.IL.).

Conepxare e
ACpAATENLHbT Bun pa6otsl bansl
MOIYJIH
Opranu3annoHHO-y4eOHas padoTa CTy/IeHTa B ayIUTOPHH 10
Conepxarenbupiii  |CamocTodTenbHas paboTa 50
MotyIib 1 MonynbHas KOHTpoOJIbHAsA paboTa 40
Hroro 100
Opraan3annoHHO-y4eOHas paboTa CTyJeHTa B ayAUTOPUHU 10
ConeprxarenbHbIi
CamocTtosTenpHas padora 50
MOZYJIb 2
Hroro 60
IK3aMeH 40
OO0umii utor 100

IHopsinok oneHUBAHUS Y4eOHBIX JOCTHKEHUH 00yYarOIUXCS

O1eHKa 110 Orenka 1o 100- OreHka 1o rocyJapCTBEHHOH IIIKaje
mkane ECTS | OannbHOi mKane | sk3ameH, quddepeHIMpoOBaHHbIM 3a4eT 3a4eT
A 90-100 5 (OTJIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TCHO
C 75-79 4 (xoporo) 3a4TEHO
D 70-74 3 (YIOBJIETBOPHUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeyIOBJIETBOPUTEIILHO) C HE 3a4TEHO
BO3MOKHOCTBIO TIOBTOPHOM aTTECTalluU
F 0-34 2 (HEeyIOBJIETBOPUTEIILHO) C HE 3a4TEHO
BO3MOKHOCTBIO IIOBTOPHOU Ca4U IIPH
YCJIOBHH 00s3aTEIHHOTO Habopa
JIOTIOJTHUTEIHHBIX 0aJIIOB

14. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

VYueOHble 3aHATHS TpPOBOAATCS [aBHOM Kopryce yHuBepcurera (T. JloHenk, yi.
VYuuBepcurerckas, 24). Jlusg mpoBeneHHsS JEKIMOHHBIX W TMPAKTUYCCKUX 3aHATUH TpelOyeTcs
ayauTopus, oOOpyAOBaHHAs MEJIOBOM WM MapKepHOW JOCKOW, MYIbTUMEAMWHBIA MPOEKTOp U
9KpaH, HOYTOYK, KOMIUICKT y4eOHOW MeOenu Ui CTYAEHTOB, pabodee MeCTO MpernojaBaTes.
Boixon B IHTEepHET IPOBOIHOM WITH ¢ UCTIOIb30BaHueM Wi-Fi.

Jlisg camocTosiTeNnbHOM pabOThl MCHOJIB3YIOTCS TEKCTOBbIE U JJIEKTPOHHBIE PECYPCHI
HayuHoii 6u611oTeKH YHUBEPCUTETA M IPYTUX JIEKTPOHHBIX OMOINOTEYHBIX 0a3 TaHHBIX, yUeOHO-
METOJMYECKoe oOecredeHne, MPEeACTaBICHHOEe B ydyeOHO-MeToaudeckoM kaOwHeTe (aym. 505)
I'maBHOrO KOpIYyCA.
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B npouecce o0yueHHs CTYACHTHl HIMEIOT BO3MOXKHOCTD MCIIOJIb30BaTh y4eOHbIE MaTepUabl
no pucnuiuinae «/IuddepeHimansapie ypaBHEHUN», pa3MelieHnbie Ha iatdopme Moodle Ientpa
nuctanionHoro oopazosanus ['OY BIIO «louHY». C ucnons3oBaHreM pecypcoB IUIaT(OpPMbI
JTUCTAaHIIMOHHOTO 00pa30BaHUsl TaK)K€ OCYILECTBISETCS TEKYLIUH KOHTPOJIb 3HAHUM CTYJEHTOB Ha
OCHOBE TECTHPOBAHUS M MIPOBEPKH PE3YIBTATOB CAMOCTOSITEIHHON pabOTHI.

15. PEKOMEHJTOBAHHAS JIMTEPATYPA

Haumenosanue

KoJa-Bo
IK3EMILISIPOB
B On0JaMOTEKE

JouHY

Hanuuue
3JIEKTPOHHOM
BepPCHH B
IBC

Ocnognasa numepamypa

Jlumancku#i, [1.B. JuddepeHunanbupie ypaBHEHHS:
yaebnoe nocooue. YU.1 / JI.B. Jlumanckwmii, [1.A. Mama-
pos; I'OY BIIO "JloHenkuii HallMOHAJIBbHBIN YHUBEpPCHU-
ter", @akyapTeT MaTeMaTUKH H HWH()OPMAIMOHHBIX
texHonoruii, Kagenpa maremarnyeckoro ananusa u qud-
dbepenmmanpubix ypaBHeHuid. - Jlomenk: ['OY BIIO

"onHVY", 2019. - 142 c.

20

Jlumanckuii, JI.B. JluddepenunanbHbie ypaBHEHHS:
yuebHoe mocobue. U.2 / II.B. Jlumanckuii, [1.A. Mama-
poB; I'OY BIIO "loHeukuii HalMOHAJIBHBIN YHUBEPCH-
ter", @akyiabTeT MaTeMaTUKU U HH(YOPMAIIMOHHBIX
texnosoruii, Kadenpa maremaTudeckoro ananmza u aud-
depennnanbHbix ypaBHeHuil. - Jowenk: I'OY BIIO

"orHVY", 2020. - 166 c.

20

Oununmnos, A.®. COopHHUK 3ana4 1o AuddepeHIraib-
HbIM ypaBHeHUsM: [[lns By30B]. - 7-¢ u3n. - M.: Hayka,
1992. - 127 c.

157

Jlonoanumenwvnan numepamypa

Houtpsirun, JI.C. OObikHOBeHHBIE AH(QepeHInanbHbIe
ypaBHeHUs: [yaeOnuk st By30B] / JI.C. IloHTpsrus. - 3-¢
u3a. - Mocksa: Hayka, 1970. - 332 c.

97

16. TH®OPMAIIMOHHBIE PECYPCbI

KoHcmekT nekiuii, TeKCThl HHANBUIYAJTbHBIX 3aJaHUi, KHUTH U METOJIMYECKHUE YKa3aHUsS B
AJIEKTPOHHOM BHJI€ HaXOJSTCS MO CChUIKE:

https://drive.google.com/drive/folders/0Bz84M0OCUwqC8V1FZWjE5UzFEaFU?usp=sharing

17. IPOT'PAMMHOE OBECIIEYHEHHE

1. Windows 7 PRO (xoprioparuHas nuen3us JOHHY Ne 46484614);
2. Microsoft Office (kopmopatusnas nmutiensus JJOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (nmuensust mporpammel DreamSpark mist Beicmmx y4ueOHBIX
3aBeICHUN);

4. Jluuenszuu GPLyist cBoGoaHOTO MporpaMMHoro obecrieuenus: AHTHBUpYC Kacnepckoro,
Libre Office, Adobe Acrobat Reader, xPDF, Paint.NET.



https://drive.google.com/drive/folders/0Bz84M0CUwqC8V1FZWjE5UzFEaFU?usp=sharing
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