MHHUCTEPCTBO OBPA30OBAHMA 1 HAVKHU
JJOHELIKOW HAPOJTHOU PECITYBJIMKH
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YTBEPXK/AIO:

PaGovas mporpamma yueGnoit mucumnnuel  «/JAuddepenunansubie  ypaBHeHHs»
cocTaBlieHa Ha OCHOBaHWM (DelepalbHOTO TOCyIapcTBEHHOTO 00pa3oBaTesIbHOTO CTaHIapTa
BbICIIEro oOpasoBaHusi — OaxanaBpuar 1o HampasieHuto noarotoBku 01.03.02 Tlpuxnaauas
MareMaTHka M MHQpOpMaTHKa, yTBEPIKACHHOrO MpHKa3oM MHHHCTepCTBa 00pa3oBaHHs M HAayKu

Poccuiickoit ®enepanun ot «10» suBaps 2018 r. Ne 9; TNocyaapcTBeHHOro 06pa3oBaTeIbHOrO
cranapra Beicuero odpasosanus (I'OC BO) [oneukoit Hapoamnoit Pecniy6auku (JJHP) (mpoekra)
no Hampasiennto mojarorosku 01.03.02 Tlpuknannas maremartvka w wH(popmaruka; [Topsika
opraHusauuu  y4eOHOro  mnpouecca B 00pa30BaTENbHBLIX  OpPraHU3alMsX  BBICIIErO
npodeccuonanpHoro obpazosanus Joneuxoil Hapoanoii PecryGmuku, yTBep:KIeHHOrO TIPUKA30M
MunncrepcTsa obpasoBanus 1 Hayku Jlonerkoi Hapoanoii Pecriy6mukm ot 10.11.2017 r. Ne 1171
(C U3MEHEHMSMH M JIONOJHEHMSIMM), Y4eOHOrO IUlaHa M OCHOBHOI NpogecCHOHANTBHOI
o0Opa3oBaTeNpHON MpPOrpaMMbI  BeICIIEro oOpaszoBanusi HampapieHuss mnoarotosku 01.03.02
[Tpuknagnas maremaryka u uH(Gopmatnka, npoduis: «Cratuctikay, pazpadotanueix B FOY BITO
«JloHenKkuii HallMOHANIBHBIH YHUBEPCUTETY.

Pazpaborunk:

JoueHnT kadeapbl MATEMATHUYECKOTIO aHaln3a l%

1 1} depeHHaTbHBIX ypaBHEHHIA, K.(.-M.H. A. B. ArubanoBa

74

Pabouas nporpamma yueGHOMN IMCIHIIIHHBI YTBEPIK/IEHA HA 3acelaHny Kadeapbl MaTeMaTHUeCKOTo
aHanu3a U AudepeHnalbHbIX YpaBHEHHH

[IpoTtoxon Ne 9 ot «23» mapra 2021 r.

3aBeayromuit kageapoit W Bur. B. Bonukos

Pabouas nporpamma yueOHOH JuCUMIUIMHBI 0/00peHa yueOHO-METOJAMUYECKOH KOMUCCHEH
(akyabTeTa MaTeMaTHKH B HH()OPMALMOHHBIX TeXHOIOTHI

[Tpotokos Ne 4 ot «14» anpens 2021 r.

(akyabreTa MaTeMaTHKKU ¥ HH(POPMALIMOHHBIX TEXHOJIOTHH JI. Y. CensikoBa

[Tpencenarens yaeGHO-METOAMYECKON KOMHUCCHH 7/
J



1. OBJIACTb IPUMEHEHUSA U MECTO JUCHUIIJIMHBI B YYEBHOM ITPOLIECCE

VYyeOHnas mucuumumHa «JuddepeHinuanpaple ypaBHEHHS» OTHOCHTCS K 0a30BOM 4YacTH
o0Opa3oBaTenbHOI porpaMMebl. J{Jist u3ydeHust JTaHHOW Y4eOHOW T CIMIUIMHBI HEOOXOIMMbI 3HAHUS
U yMeHUs, (OpPMUPYEMBbIC MPEANICCTBYIONIMMA JUCIHHUIUIMHAMUA — MaTEMaTHYCCKHA aHaJIU3,
anreOpa U reoMeTprsi. 3HAHUS ¥ YMCHHUS, IMOTYICHHBIC B XO/I€ U3y4CHUS JTHCIIUTUTHHBI
«duddepennmansapie ypaBHEHUS, SIBISIOTCS OCHOBOW /ISl U3yYSHHS MOCICAYIOMINUX TUCIHILTIH:
ypaBHEHHUS MaTeMaTHYeCKOH  (U3MKHM, KOMIUIEKCHBIM aHalmu3, METOAbl  ONTHMH3AIINH,
(GYHKIIMOHANBHBIN aHaNN3, YUCIEHHBIE METOJbI, CIEHKYPChI; HCHOJB3YIOTCS TpPHU HANHCAHUU

BBIMTYCKHOM KBaJM(PUKAITMOHHON pabOTHI.

2. CTPYKTYPA JUCHUIIJIUHBI

XapakTepucTiKa y4eOHOH! 11 CUUIIIIMHBI

®dopma 00ydeHus

Ounas 3aounasa

HanpaBneHI/Ie IIOATOTOBKH

01.03.02 IMpuknanHas MmaTreMaTukKa U HHGOPMAaTHKA

[Ipoduib Cratucruka
OO6pazoBaTenbHas nporpamMmma bakanaspuat
Kpammdukanus Axanemuueckuil OakanaBp

KomuuectBo COACPIKATCIIbHBIX MO,HYJ'ICI\/'I H TCEM

2 ()

JucruminHa 6a30Boi / BApUATUBHOM 4acTh
00pa30BaTeIbLHON MPOrpaMMBbl

bas3oBoii yactu

®opMbI KOHTPOJIS

2 MOJLYJIbHBIX KOHTPOJI,

3aueT B 3-M CeMecTpe, IK3aMeH B 4-M cemecTpe

I'ox moaroroBxu 2
Cemectp 3,4
KomnyecTBO 3a4eTHEIX €IUHUIL 7
KonnuectBo yacoB Bcero 252
B T.U..

- IEKITUOHHBIX 68
- IPaKTUUYECKUX MJIM CEMMHAPCKUX 68
- 71a00paTOPHBIX -

- CAMOCTOSITEJIbHON pabOThI 116
B T.4Y. UHIUBUyaJbHOE 3a/JaHUE -
HenennHOE KOMMYECTBO YaCcOB 7.4
B T. 4. - AyAUTOPHBIX 4

- CaMOCTOSITENIbHOM paboThl CTy1€HTa 3,4

3. ONUCAHUE JUCHUIIJINHBI

Hean u3ydenusi nucuuminabl «JInddepennuaibibie ypaBHeHUus» — (QyHIaMeHTaIbHAs

HNOArOoTOBKa B oOjacTu AuddepeHIuanbHbIX ypaBHEHHUI; OBJaJ€HHE METOJaMU  PpEIICHUS
OCHOBHBIX THNOB UG (epeHIanbHbIX YPaBHEHUH M MX CHCTEM; OBJIAJICHUE COBPEMEHHBIM
MaTeMAaTUYECKUM alllapaToM Ui JaJbHEUIIErO UCIIOJIb30BaHNS B IPUIIOKECHUSX.

3amaum: T1OKa3aTh BO3MOXKHOCTh HCIIOJB30BaHUS ammapata  AuddepeHnnaIbHbIX
YpaBHEHHI MpHU pELIEHUWU TMPUKIATHBIX 3a/lad, BO3HUKAIOIIMX B PA3JIMUHBIX OOJACTAX HAYKH,
TE€XHUKH, SKOHOMHUKH; BBIIEIUTh MOMEHTHI IOCTPOEHUSI MAaTEMAaTHYE€CKUX MOJEIEH €CTECTBEHHBIX
MPOIIECCOB C LIENbI0 UX MOCIEAYIOLIEr0 H3y4eHHUs; OOpaTUTh BHHUMAaHUE Ha aJrOPUTMHYECKHE
ACIEKTHI I10JIy4aeMbIX PE3yJIbTAaTOB.



2

TpeOoBaHusi K pe3y1bTaTaM OCBOEHHSI AUCHMILIMHBI. [Iponecc n3yueHuss AMCHUIIIMHbI
«uddepeHnunanbHble ypaBHEHHUS» HaIpaBleH Ha (OPMUPOBAHHUE 3JIEMEHTOB CIEIYHOLIUX
komneteHuuii B coorserctBuu ¢ ®I'OC BO PO, 'OC BO JIHP (mpoekT) mo HampaBlieHUIO
noaroroBku 01.03.02 INpuknagnas maTemMaTuka ¥ MHGOPMATHKAa U OCHOBHOH IpodeccroHaIbHOM
o0pa30oBaTeIbHOM MpOrpaMMbl  BbICIIEr0o o00pa3oBaHus HampaBieHus mnoaroroBku 01.03.02
[Tpuknagnas MmaTemaTuka u HHPopMatuka, npoduisi: «CtaTUCTUKA»!

Oowenpogpeccuonanvnvie komnemenyuu (OIIK):

CriocobeH npuMeHsITh PyHIaMEHTaIbHbIC 3HAHUS, TIOTyYeHHBIC B 001aCTH
MaTEeMaTUYECKUX U €CTECTBEHHBIX HAYK, M UCIOJIb30BaTh UX B MPO(eCcCHOHATBHOMI
JIEATEIIbHOCTH

OIIK-1

Crnioco0OeH MpUMEHATh 1 MOIU(PHUIIMPOBATH MATEMAaTUYECKIE MOJIEIHN IS PEIICHHS

OIIK-3 o
3aja4 B 00J1acTU PO ECCHOHATIBHON 1€ TeIbHOCTH

Ilpogheccuonanvnovie komnemenuyuu (I1K):

Crioco6eH npoBouTh 00padOTKyY M aHAIM3 Hay4yHOU MH(OpMaLUU U pe3yIbTaToB

I1K-2 o
UCCIIEIOBAHUI

I/IH)II/IKaTOpl)I JOCTHKCHUSA KOMl'IeTeHlII/lﬁ U PeE3YyJabTaATbI Oﬁy‘leHI/lﬂ. I[OCTI/I)KCHI/IG
KOMHGTGHHI/Iﬁ OLICHMUBACTCA HAa OCHOBC TaKMX MHAWUKATOPOB U COOTBCTCTBYIOLIUX WM PC3YJILTATOB

oOy4deHus:

Oo6menpodeccuoHaNbH
ble KOMIIETeHIINN

HNupuxaropbl

Pe3yabTarbl 00yyeHus

OIIK-1. Cnocoben
MPUMEHSTh

OIIK-1.3. Pemaer

3HaeT JIUTepaTypHble HCTOUHUKH, BKIIHOYAs
3JIEKTPOHHBIE PECYPCHI

(byHIaMeHTaBHBIC 3HAHMS, CTaHJapTHbIE 3HaeT OCHOBHBIE MOHATHUS U YTBEPKACHUS
MOJTy4eHHbIE B 00JIaCTH MaTeMaTHYECKHEe Teopru audepeHIraIbHbIX YpaBHEHUH
MaTeMaTHYECKUX U 3a[1a44 U IPAMEHSET X | 3HAeT METOIUKY JI0Ka3aTelIbCTBa OCHOBHBIX
€CTEeCTBEHHBIX HayK, U pelieHus B YTBEPKICHUN
WCIOJb30BaTh UX B npo(eCCUOHANBHON | VMeeT IPUMEHSTH IOMyYEHHbIE
npodeccroHaIbHON JeSITeTbHOCTH TEOPETUIECKUE 3HAHUS UL PEIICHUS
JeSTeTbHOCTH CTaHJAPTHBIX 33/1a4

OIIK-3. Criocoben

OIIK-3.1. IIpumensier u

3Haer METOABI PCUHICHU A CTaH IAPTHBIX 3a1a4

Pe3yAbTATOB HCCIECAOBAHUMN

Pe3yJIbTaTOB HAyYHBIX
WCCIIETIOBAHUH B
00J1aCTH KOMITBIOTEPHO-
MaTEMaTHUYCCKOIO
MOJICTIMPOBAHUS

IPUMEHATH U MoaupuIUpyeT 3HaeT MPUHLMIIEI TOCTPOCHUS U aHAJIM3a
MOIU(PULUPOBATD MaTeMaTHYEeCKHe MaTeMaTHYECKUX MOAeIen
MaTeMaTHUYECKIE MOJIEIN MOJIEJM ISl PEILCHUS. | YMeeT CTPOMTh M aHaJIU3HPOBAThH
JUTS peLIeHus 3a/1a4d B 3a1aq MaTEeMaTHUYECKYIO MOZEIIb
oGnacm HpO(I)eCCHOHaHLHOﬁ VYwMeer MIPUMEHATH Ha IIPAKTHUKE
npodecCHOHATBHON ACATCIIBHOCTHA MaTEeMaTUYCCKUE MOJCIHU U KOMIIbIOTCPHBIC
JACATCIbHOCTHU TEXHOJIOTN U
IIpodeccuonanbublie
HNuaukaropsl Pe3yabTarbl 00yueHus
KOMIIeTeHIH U
[1K-2. Criocoben HIIK-2.1. 3HaeT mpuMephl TOCTAHOBOK OCHOBHBIX 3aja4
MpoBOIUTH 00paboTKy 1 | OcyecTBisieT coop, Ut nuddepeHManbHBIX YpaBHEHUI
aHaJM3 HAyIHOU 00paboTKy U 3HaeT OCHOBHBIE METO/IBI PEIICHUS
nHpOpMaITUH U 00001IeHme T pepeHINAIBLHBIX YPaBHEHUH

3HaeT TeopeMsbl CYLIECTBOBAHUS U
€JIMHCTBEHHOCTHU PEILIeHUH
Qg epeHnnanbHBIX ypaBHEHUH

YmMeer aHanM3UPOBaTh U 00pabaTHIBaTh
MONYYCHHYI0 HH(POPMAIIIO




4. ®OPMBI OPI AHM3AILIMY YYEBHOT'O IPOIIECCA U COJEPKAHUE
JUCHUTLINHDBI

Hucnumumnza «Auddepennnanbapie ypaBHEHUS» IpeIyCMaTpUBaeT cieaykonme (GpopMbl
OpraHu3alnuu y4eOHOro mpouecca: JEeKIHH, NMPaKTUYECKHe 3aHSATUS, CaMOCTOSTENIbHYIO paboTy
CTY/ICHTOB.

Marepuan  u3maraercss € HUCHOJb30BaHUEM  OOBSACHUTEIbHO-HIUTIOCTPATHUBHBIX,
IBPUCTUYECKHX W HCCIIEOBATEIbCKUX METOAOB IpernoaaBaHus. Ilpu mnpoBemaeHUM JEeKIMA |
NPAaKTHYECKUX 3aHATHI MCIOJIB3YIOTCS MYJIbTHUMEINHHBIC TPE3CHTAIINH, pa3JaTOYHbIC MaTEPHAIIHI,
crernuraabHOe 000pYI0BaHHUE.

B yueOHOM mpolecce MHUPOKO TNPHUMEHSIOTCS AaKTUBHBIE W HMHTEPAKTUBHBIC (HOPMBI
NpOBENeHNUs 3aHATUH (pa300p KOHKPETHBIX CHUTYyallui, TUCKyCCHUs, NOJEMHKa), BHEAyTUTOPHAs
caMmocTosiTeNbHast paboTa, OaNIbHO-PEHTHHTOBAs CHCTEMa OIEHKH YCIEBAEMOCTH, JIMYHOCTHO-
OpHEHTUPOBAaHHOE 00OydeHHe, NpoljeMHOe oOydeHue. B yueOHOM Ipoliecce HCIOJIB3YIOTCS
UHTEPHET-PECYPChI 110 JaHHOMY KYPCY; PAaCCMaTpPUBAIOTCA 3a7aul, MAKCUMAJIbHO MTPUOIMKEHHBIE K
KOHKPETHBIM ITPAKTUYECKUM CUTYaLUsIM, TECThI, CAMOCTOSATENIbHAsS pab0Ta; KOHTPOJIbHBIE paOOTHI.

CamocrosiTenibHast paboTa CTYAEHTOB HpPEAyCMAaTpUBAeT MOATOTOBKY K IPAaKTUYECKUM
3aHATHSM, ITOATOTOBKY KOHCIEKTOB IO OTJEJIBHBIM BOIIPOCAM HM3Y4aeMBIX TE€M, H3ydeHHe ydeOHou
Y METOJUYECKON JTMTEPATYPhl, aHHOTALMI CTaTeH.

Temarnueckuil iIadH TucuuIIAHbI «/AnddepeHnuanbHblie ypaBHEeHH »

Tembl ‘ Bonpocsl Tembl

Coaep:xartesbHblii MOAYJab 1. OcHOBHBIE BONPOCHI Au( pepeHIHAIBbHBIX YPABHEHU T

1. DnemeHTapHBIC METOIB! | 1.1, VpaBHEHHE C Pa3e/sTIO LUMHUCS IEPEMEHHBIMH.

HHTCrPHPOBAHHA 1.2. Onnoponnoe ypaBHeHue. JluneitHoe ypaBHeHue 1-ro nopsaka.

1.3. YpaBHeHue bepnyim. YpaBHeHME B MTOJIHBIX
muddepenmanax. MeToa HHTErpUPYIONIEro MHOKHUTEIS.
2. Teopemsl 2.1. Teopema ITukapa u ee 0606 IIEHNS.
CYMCCTBOBAHIA 1 2.2. YpaBHeHus 1-ro mopsiaka, Hepa3pelleHHbIE OTHOCHTEIHHO
€IMHCTBEHHOCTH HPOH3BOTHOI.
2.3. lHTerprpyemMseie Cirydan YpaBHEHUH BBICIIETO TTOPSIKA.
3. Obwast Teopust 3.1. JluneitHoe ypaBHEHUE N-TO MOPSIKA U CTPYKTypa €ro oOImero
JMHEWHBIX YPaBHEHUH pelIeHNs.

3.2. Meton Diinepa.

3.3. YpaBHeHus Ditnepa u YeObImiera.

Coaep:xkarejbHbIii MOAYJab 2. JIpyrue Bonpocsl auddepeHIInaIbHbIX YPaBHEHUI

4. KpaeBble 3a1auu 4.1. KpaeBble 3a/1auu JJ1s1 TMHEWHOT'O YPaBHEHUS 2-TO TIOPSIKA.

4.2. Oynkuus ['puna
5. OOwias Teopust 5.1. JluneliHble OJHOPOJHBIE U HEOIHOPOAHBIE CHUCTEMBI IEPBOIO
JTMHEWHBIX CUCTEM HopsiIKa.

5.2. Meton Diinepa.

6. Teopuss ycToHyuBOCTH 6.1. YCTOHYMBOCTh M aCHMIITOTHYECKAS YCTONYMBOCTD.

1 0COOBIC TOUYKH 6.2. Teopema JlsarmyHoBa 06 ycTOMYMBOCTH 11O 1-My IpUOIUKESHHUIO.
6.3. ABToHOMHBIE cucTeMbl. Kiaccuduxaiiyst ocoObIX TOUEK.

7. YpaBHEHUS B YaCTHBIX 7.1. HenuHeliHbIe HOPMaJIbHBIE CUCTEMbI U METOABI UX PEIICHUS.

MIPOU3BOTHBIX MTEPBOTO 7.2. YpaBHEHUS B YaCTHBIX IPOU3BOIHBIX MTEPBOTO MOPSIKA.

ropsiiKa




Crpykrypa nucuuiuinasl «luddepeHunanbHbie ypaBHEHUS»

Koanuec

TBO YaCoB

Ounas ¢popma

3aounas ¢popma

o0yueHust o0yueHust
B T.4. B T.4.
Ha3Banus coaep:kateJbHbIX MOAYJIeii 1 b -
TeM % g
S | B S | 2
£ | 3 £ | o
19 = O =
g | 3 S
= = o = = S
o = = Q K o = = Q =
= = X e o [ = X 2 5
() < © =S O 1 < =S
Q ) o S & Q () o S =
as] = = O o M = = O o
Conep:xarejbHblii MOAYJdb 1. OcHOBHBIE BONIPOCHI A (PepeHIIHATbHBIX YPAaBHEHU T

1. :‘)HCMCHTaprIe MCETOAbI 36 10 10 16

UHTETPHUPOBAHHUSI
2. TeopeMbl CylIeCTBOBaHHUS U 3% | 10 | 10 16
eTMHCTBEHHOCTH
3. O0mas Teopust JIMHEHHBIX ypaBHEHHUN 54 | 14 14 26
HToro no cogep:xkarenbHomy moaysawo 1 | 126 | 34 34 58
CoaepixarebHbli MOAYJIb 2. JIpyrue Bonpochl 1u¢¢epeHINATbHBIX YPABHEHUIA
4. KpaeBble 3a1a4n 22 6 6 10
5. O0uiast Teopusi IMHEHHBIX CUCTEM 44 | 12 12 20
6. Teopus ycTOWIMBOCTH U 0COOBIE 12 | 12 12 18
TOYKH

7. YpaBHEHHS B YaCTHBIX MPOU3BOIHBIX
MEPBOro MOPsAKA

18 4 4 10

HToro no cogep:kareabHomy moayJmw 2 | 126 | 34 34 58

Bcero uacos 252 | 70 70 116

5. TEMATHUKA JIEKHHUOHHBIX, TIPAKTHUYECKHUX U JIABOPATOPHBIX 3AHATUI

Tembl JeKIMOHHBIX 3aHATHI

No KosinyecTBo 1acoB
u/n Ha3Banue Tembl Ounas | 3aounas
¢opma dpopma
1 OcHoBHbIE MOHATUA U onpeaeneHus. [loctanHoBKM 3a1a4 2
2 ITpumeps! npUKIagHBIX 33124 2
3 VYpaBHEHUs ¢ pa3aeaOUMMUCS TePEMEHHBIMU 2
4 Hekoropsie BUbI YpaBHEHHUI EPBOTO MOPsiIKa (OJHOPOIHOE, 5
KBa3MOJAHOPOJIHOE, JIUHEeHOoe, bepHymm)
3) VYpaBueHue B monHbIx nuddepenuanax. Materpupyrommit 2
MHOKHUTEIb
6 ITocranoBka 3anauu Komm 1715 ypaBHEHUS! IEPBOTo MOPsIKa 2
7 Teopema ITukapa u ee 06061eHUs. [IpogomKeHne peneHmi 2




8 VYpaBHeHUS, HE pa3pelieHHbIe OTHOCUTENIBHO MPOU3BOIHOM 2

9 VYpasuenus Kiepo u Jlarpanxka 2

10 | Murterpupyemsle ciayyau ypaBHEHHH BBICIIETO MOPSIKa 2

11 | Ompenenenue U CBOMCTBA JMHEHHOTO ypaBHEHHsI N-T'O MOPsIKA 2

12 | Kpurtepuii IMHEHHON HE3aBUCUMOCTH PEIICHUI OJHOPOIHOIO 2
ypaBHEHUS

13 | Teopema o CTpyKType 00IIero pemeHus JMHEHHOro 0OJTHOPOJHOTO 9
ypaBHEHUS N-TO MopsAIKa

14 | ®opmyna Ocrporpaackoro JIMyBUILIS U ee IpUMEHEHHE 2

15 | JIuneiinble HeOAHOPOAHBIE yYpaBHEHUA. OThICKAHUE YACTHOIO 5
perieHus

16 | JluneitHbIe OMHOPOTHBIC YPABHEHUS C MOCTOSHHBIMH 5
Ko ppHIIEHTaMU

17 | JIuneiiHble HEOAHOPOJHBIE YPAaBHEHHUS CO CIIELUAIbHOM paBoil 2
4acTbIO

18 | YpaBuenus Ditnepa u YeObrméra 2

19 | KanoHuyeckue BU/bI IMHEHHBIX YpaBHEHHH 2-TO MOpsIKa U 9
KpaeBBIX 33724

20 | Kpurepwuii pazpemmMocTy KpaeBoil 3a1auu AJisl ypaBHEHUS 2-TO 9
nopsiika

21 | ®ynknus ['puna xpaeBoii 3agaun 2

22 | Jluneitapie cuctembl. OOIIME MOHATHS U ONIPEICTICHUS 2

23 | Kpurepuii nuHEIHON HE3aBUCUMOCTH PEIICHUN OJHOPOAHON 5
CHCTEMBI

24 | JluneitHas OMHOPOHAS CHCTEMa 2

25 | JluneitHast HEOMHOPOIHAS CHCTEMA 2

26 | MarpuuHas SKCIIOHEHTa U ee CBOICTBa 2

27 | JluneitHas cucteMa c MOCTOSHHBIMU K03 (dunmeHTaMmu 2

28 | YcroituuBocTh 1o JIsmyHoBy 2

29 | YcTOiYHMBOCTh JIMHEHHON CHCTEMBI 2

30 | ®dynkuus JlanyHoBa 2

31 | YcToiH4uBOCTh MO MEPBOMY MPHUOJINKEHHUIO 2

32 | ABTOHOMHBIEC CUCTEMBI M HX CBOMCTBA. Kiaccuukaius ocoobIx 2
TOYEK

33 | Henuuelinple HOpMaJIbHBIE CHCTEMBI IEPBOT0 MOpPsiIKa 2

34 | JluneiiHOE ¥ KBa3WJIMHEWHOE YPaBHEHHUS B YACTHBIX MPOU3BOIHBIX 2
MEpBOro MOopsaKa

Bcero 68
TeKCThI JEKIHii TPUBEACHBI B yudeOHbBIX Tocobusx [1, 2].

TeMbl IPAKTUYECKUX 3AHATHI
Ne KosimyecTBo 1acoB
w/m Ha3Banue Tembl Ounas | 3aounHas
¢opma dopma

1 OcHoOBHbIE MOHATHA U onpeaeneHud. [loctanoBku 3a1a4 2

2 [Ipumeps! npUKIaAHBIX 3324 2

3 VYpaBHeHUs ¢ pa3aensaouMucs TepeMEHHbBIMU 2

4 Hexotopsle Bubl ypaBHEHUH MEpBOTo Mopsiaka (OAHOPOAHOE, 5
KBa3MOJHOPOJHOE, TUHEWHOE, bepHyim)




5 YpaBHEHHE B TIOJHBIX U P epeHIranax. 2
6 [TocranoBka 3agaun Komm 115 ypaBHEHHsI TEPBOro MOpPsIIKa 2
7 Teopema ITukapa u ee 0606meHus. [Ipogomkenue pemenuii 2
8 VYpaBHEHUS, HE pa3pEIICHHbIE OTHOCUTEIBHO MPOU3BOIHOM 2
9 VYpasuenus Knepo u Jlarpanxa 2
10 | MHTerpupyemsbie cilydan ypaBHEHUH BBICIIETO MOPSIKA 2
11 | Omnpenenenue u CBOMCTBA JMHEHHOT O ypaBHEHUsI N-T'0 MOPsiIKa 2
12 | Kpurepuii TMHEHHON HE3aBUCUMOCTH PEIIEHUN OJJHOPOIHOTO 5
ypaBHEHUS
13 | Teopema 0 CTpYKType OOIIEro pemeH st JMHSHHOTo OTHOPOTHOTO 2
ypaBHEHUS N-TO MOPsIKa
14 | ®opmyna Ocrporpajackoro JIMyBUILIS U ee IPUMEHEHHE 2
15 | JluneiiHble HEOAHOPOJHBIE YPAaBHEHHUS. 2
16 | JIuneiHbIE OTHOPOJHBIC YPABHEHUS C TTOCTOSHHBIMHU 5
kodhpunmeHTamMu
17 | JluHelHBIC HEOAHOPOIHBIC YPABHEHUS CO CIICIIMAIBHOMN TIPaB oM 2
YacThIO
18 | YpaBHenus Diisepa u YeObIméBa 2
19 | Kanonnveckue BUIbI TMHEHHBIX YPAaBHEHUH 2-T'0 IOPsIKA U 2
KpaeBbIX 3a7a4
20 | Kpurepwii pa3pemmMOoCTi KpaeBoi 3aJauu sl ypaBHEHUS 2-TO 2
MopsiiKa
21 | ®ynkuus 'puna kpaeBoit 3ajaun 2
22 | Jluneitapie cuctembl. OOIIME MOHATHS U ONIPEIETICHUS 2
23 | Kpurepuii TMHEHHONW HE3aBUCHUMOCTH PEIICHUN OJHOPOIHON 2
CHCTEMBI
24 | JluneitHast OMHOPOHAS CHCTEMA 2
25 | JluneitHas HEOMHOPOIHAS CHCTEMA 2
26 | MarpuyHas SKCIIOHEHTa U €€ CBOICTBa 2
27 | JluneitHas cuctema c MOCTOSHHBIMU K03 (hdunimeHTaMu 2
28 | YcroituuBocTh 1o JIsmyHoBy 2
29 | YcTONYMBOCTD JIMHEHHON CHCTEMBI 2
30 | dynkuus JIamyHoBa 2
31 | YcToiunBOCTh 11O IEPBOMY MPHO MK ESHHIO 2
32 | Knaccudukanus 0coObIX TOUEK aBTOHOMHBIX CHCTEM 2
33 | HenuHeliHble HOpMaJbHBIE CUCTEMBI IEPBOTO MOPsIIKA 2
34 | Ka3uinHeliHOE ypaBHEHHE B YaCTHBIX MPOU3BOAHBIX 1-TO Mmopsaka 2
Bcero 68

[TnaHbl MPaKTHYECKUX 3aHATHH C YKa3aHUEM pacCMaTPUBAEMbBIX BOIIPOCOB U BBITOJIHICMBIX
3aJIaHMH MPUBEIEHBI B Y4eOHBIX Tocoousx [1, 2].

6. OPT AHU3AIIUSI CAMOCTOSTEJIBHOMN PABOTHI CTYJIEHTOB

e KosmyecTBo 4acos

w/m Ha3Banue TeMbl Ounas | 3aounas
¢opma dopma

1 OcHoBHbIE TOHATUA U onpeaeneHus. [loctanHoBkM 3ama4 2

2 IIpumeps! npUKIaAHBIX 33124 2

3 VYpaBHEHUS ¢ pa3ACISIFONMMUCS TepEMEHHBIMU 4

4 Hexotopsle Buabl ypaBHEHUH NIEPBOTO Mopsiika (OAHOPOAHOE, 4

KBa3MOJHOPOHOE, JTUHEWHHOe, bepHym)




5 YpaBHEHHE B TIOJHBIX U P epeHIranax. 4
6 [TocranoBka 3agauu Ko 1715 ypaBHEHHs IEPBOro MOpPsiIKa 4
7 Teopema I[Tukapa u ee 06001eHus. [Iponomkenue peuieHui 4
8 VYpaBHEHUS, HE pa3pEIICHHbIE OTHOCUTEIBHO MPOU3BOIHOM 4
9 VYpaBuenus Knepo u Jlarpanxa 4
10 | MHTerpupyemsbie cilydan ypaBHEHUH BBICIIETO MOPSIKA 4
11 | Omnpenenenue u CBOMCTBA JMHEHHOT O ypaBHEHUsI N-T'0 MOPsiIKa 4
12 | Kpurepuii TMHEHHON HE3aBUCUMOCTH PEIIEHUN OJJHOPOIHOTO 4
ypaBHEHUS
13 | Teopema o cTpyKType OOLIEro penieHus JMHEHHOr0 OJTHOPOIHOTO 2
ypaBHEHUs N-TO MOpsIKa
14 | ®opmyna Octporpaackoro JImyBuUILIsS U ee IpUMEHEHHE 2
15 | JluneiiHble HEOAHOPOJHBIE YPAaBHEHHUS. 4
16 | JIuneiHbIE OTHOPOJHBIC YPABHEHUS C TTOCTOSHHBIMHU 4
kodhpunmeHTamMu
17 | JluHelHBIC HEOAHOPOIHBIC YPABHEHUS CO CIICIIMAIBHOMN TIPaB oM 4
YacThIO
18 | YpaBHenus Diisepa u YeObIméBa 4
19 | Kanonnveckue BUIbI TMHEHHBIX YPAaBHEHUH 2-T'0 IOPsIKA U 4
KpaeBbIX 3a7a4
20 | Kpurepwii pa3pemmMOoCTi KpaeBoi 3aJauu sl ypaBHEHUS 2-TO 4
MopsiiKa
21 | ®ynkuus 'puna kpaeBoit 3ajaun 4
22 | Jluneitapie cuctembl. OOIIME MOHATHS U ONIPEIETICHUS 2
23 | Kpurepuii TMHEHHONW HE3aBUCHUMOCTH PEIICHUN OJHOPOIHON 4
CHCTEMBbI
24 | JluneitHast OMHOPOHAS CHCTEMA 2
25 | JluneitHas HEOMHOPOIHAS CHCTEMA 4
26 | MarpudHas SKCIIOHEHTa U €€ CBOICTBa 4
27 | JluneitHas cuctema c MOCTOSHHBIMU K03 (hdunimeHTaMu 4
28 | YcroituuBocTh 1o JIsmyHoBy 4
29 | YcTONYMBOCTD JIMHEHHON CHCTEMBI 2
30 | dynkuus JIamyHoBa 2
31 | YcToiunBOCTh 11O IEPBOMY MPHO MK ESHHIO 4
32 | Knaccudukarys 0ocoObIX TOYEK aBTOHOMHBIX CHCTEM 4
33 | HenuHeliHble HOpMaJbHBIE CUCTEMBI IEPBOTO MOPsIIKA 2
34 | Ka3uinHeliHOE ypaBHEHHE B YaCTHBIX MPOU3BOAHBIX 1-TO Mmopsaka 2
Bcero 116

Conepxkanue caMOCTOATEIbHONW pabOThl MO TeMaM U METOAMYECKHE PEKOMEHAAIMH IO ee
BBITIOJTHECHHUIO TIPUBEICHBI B y4eOHBIX mocoousix [1, 2].

7. KOHTPOJILHBIE BOIIPOCHI K IMMPOMEXYTOUYHOMN ATTECTAIIMA

CoaepaxaresbHblii MoayJIb 1. OcHOBHBIEe Bonpochl A depeHuHAIbHBIX YPABHEHU

1. Teopema Komm-ITukapa nns ypaBHEHHUs MEpBOro MOpPSJKa B Clydyae MPsIMOYTOJbHOMN
obmactu  (0OKa3aTb ASKBUBAJEHTHOCTh 3aJaud KomM M COOTBETCTBYIOILErO
MHTErpajibHOTO YPaBHEHUS).

2. JluHeiiHOe HEOJHOPOIHOE YpaBHEHHE MEepBOro mopsaka. Pemenue metomom Jlarpanxka
(mpuBecTH onmMcaHue MEeToAa B 00IIEeM BUIE).
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3. OyanamentanpHas cucrema pemeHnid (OCP)  mmHeitHOoro muddepeHnuanbHOrO
YpaBHEHHS -TO MOPSAJIKA C HEMPEepPhIBHBIMA Kod(huieHTamMu (onpeaencHue, 10Ka3aTh
cymectBoBanue ®CP unu Teopemy 06 o011eM pelieHnn ypaBHEHHS).

CoaepxaresbHbli MOAYJIb 2. JIpyrue Bonpochl 1u(¢epeHINATbHBIX YPABHEHUI

1. Tlocrpoenue (yHIAMEHTANBHOM CHCTEMBI pEIICHWH JUHEHWHOTO OXHOPOIHOTO
ypaBHEHUS N -TO MOPsIIKA C TOCTOSITHHBIMU KOX( QUITUCHTAMH.

2. Pemenne HEOTHOPOMHOTO JHHEHHOTO MU (dEPEHIINATBFHOTO YPaBHEHUS -TO MOpPsAKa C
MOCTOSTHHBIMU KO3 (GHUIIMEHTaMH C TIPABON YacThIO B BHJI€ KBA3UMHOT'OUJICHA.

8. OBPA3EILl 3AJIAHUS MOAYJBHOI'O KOHTPOJIA

I'OY BITO «JOHELIKMI HAITUOHAJIbHbI YHUBEPCUTET»

OO6pa3oBaTenbHas mporpamMma: OakagaBpraT
Hanpasnenune noarorosku: 01.03.01 Marematuka
[Tpodunb: MaremaTuka

Ounas popma od6yuenus. Cemectp: _3

Vuebnas qucnumuia: _J{uddepeHnnaabHbIC YPaBHSHUS

Moay/ibHas KOHTpPoJibHasA padora Ne 1

Bapuant Ne 1

1. JluneitHoe HEOAHOPOIHOE YpaBHEHHE IIEpBOro nopsiaka. Merox Jlarpanka.
2. Pemmrs 3anauy Komm:



10. OBPA3EILl DK3AMEHAIIMOHHOI'O BUJIETA

'OV BIIO «JOHELKWI HAITUOHAJIbHBI YHUBEPCUTET»

OO0pazoBaTenbHas mporpaMmMa: 6akajaaBpuaT
Hanpasnenune noarorosku: 01.03.01 MaremaTtuka
[Tpoduns: MaremaTrka

Ounas popma od6yuenus. Cemectp: 4_

VYueOnas qucnummHa: _ JnddepeHnuanpHple ypaBHSHHS

IK3aMeHALMOHHBINA OmjaeT Ne 1

1. Teopema Komm-IIukapa a1 ypaBHEHUs IEPBOrO MOPAIKA.
2. Pemmts 3amauy Kommm:
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13. KPUTEPUU OLIEHUBAHUS OBIIEN YCIIEBAEMOCTH

OOmmas oreHKa 3HaHHWK CTYJIEHTOB MO AUCHUIIIMHE mpoBonuTcs mo 100-6ammpHOM mikane
COTJIAaCHO TaKUM KPUTEPHSM, NMPUBEICHHBIM B TaOimie Hke. Opeanusayuonno-yuyebnas paboma
cmyodenma B ayJIMTOPUU OIICHMBAETCS HAa OCHOBE TaKMX KPUTEPUEB KaK MOCEIIAEMOCTh 3aHSTHH,
AKTUBHOCTb BO BpEMs MPOBEAEHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATUN (BOIPOCHI JEKTOPY IO
TeMe JIEKIIMOHHOr0 MaTepHaja, ydacTHe B 00CYXJAEHUH MPOHJIEHHOr0 MaTepuaa, pelieHrue 3a1ad
Y CUTYyalluil y TOCKH H T.I1.).

ConepxaresibHbIe Bua padoThr BasLint
MOIYJIH

Opranu3zaiimoHHo-yueOHas paboTa CTyJeHTa B ayIUTOPUHU 10
Conepxatenbhbiit  |CamMocTosiTeNbHAs paboTa 50
MonyJb 1 MonynbHasi KOHTpPOJIbHAs paboTa 40

Hroro 100

OpranuzalinoHHo-y4ueOHas paboTa CTyJJ€HTa B ayIUTOPUU 10
ConeprxatenbHBIN

CamocrosiTenbHas padoTa 50
MOZYJIb 2

Hroro 60
JK3aMeH 40
OO0umwmii uror 100

[Hopsinok oneHMBaAHUSA Y4eOHBIX 10CTHAKEHUH 00yYar0IUXCS

OLeHKa 110 Onenka o 100- OmeHka 1Mo rocyJapCcTBEHHOM mIKae
mkane ECTS | GamnbHOM mKane | sk3ame, quddepeHInpoBaHHBIN 3a4eT 3ayer
A 90-100 5 (oTIM4HO) 3a4TE€HO
B 80-89 4 (xoporio) 3a4TE€HO
C 75-79 4 (xoporro) 3a4TE€HO
D 70-74 3 (YIOBJIETBOPUTEIIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPUTEIIHHO) 3a4TE€HO
FX 35-59 2 (HEeyIOBJIETBOPUTEIBHO) C HE 3a4TEHO
BO3MOYKHOCTBIO TOBTOPHOM aTTECTAllNH
F 0-34 2 (HEeyIOBIIETBOPUTEIHHO) C HE 3a4TEHO
BO3MOXXHOCTBIO TIOBTOPHOM CAAYH MPH
yCIIOBUH 00s13aTEIbHOT0 Habopa
JIOMOJIHUTENBHBIX 0aJJIOB

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TIPOHECCA

Vuebubie 3aHsATUS mpoBoasTcs [maBHOM kopmyce yHuBepcutera (r. JloHemk, yiI.
Vuuepcuterckas, 24). Jlas npoBeaeHUs JIEKIMOHHBIX W IMPAKTHYECKUX 3aHATHH TpeOyercs
ayIuToOpHsi, 00OpYyJOBaHHAs MEIIOBOM WM MapKEPHOW TOCKOH, MYJIbTUMEIMHHBIA MPOEKTOP M
9KpaH, HOYTOYK, KOMIUIEKT y4eOHOHl meOenu ajis CTyJIEeHTOB, pabouee MecTO IpenojaBaTelns.
Beixon B UHTepHET pOBOIHOM Mith ¢ ucmob3oBanueM Wi-Fi.

Jnsa camocrosiTenbHOM pabOThl UCMOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYpPChI
HayuHoli OMOIMOTEeKH YHUBEPCUTETA U JPYTUX dIEKTPOHHBIX OMOMMOTEUHBIX 0a3 TaHHBIX, y4eOHO -
METOIMYECKOe OOCCIeUCHHe, IMPENCTaBICHHOEe B ydeOHO-MeTojauueckoM kaOunere (aya. 505)
I'maBHOrO KOpITYCA.
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B npornecce o0yueHus: CTyAeHTbl UMEIOT BO3MOKHOCTb MCIOJIb30BaTh YUeOHbIE MaTepUabl
no qucuumimHe «/JIuddepeniuansupie ypaBHeHU», pa3MelleHHble Ha raTtgopme Moodle Llentpa
muctranimonHoro odpaszoBanust [OY BIIO «lonHY». C ucnons3oBaHueM pecypcoB MiIaT(GopMbI
JMCTAaHIIMOHHOTO 00pa30BaHUS TAKXKE OCYIIECTBIISAETCS TEKYIIMH KOHTPOJIb 3HAHUI CTYJEHTOB Ha
OCHOBE TECTUPOBAHUS U IPOBEPKU PE3YIbTATOB CAMOCTOATENBHOM paboThI.

15. PEKOMEH/IOBAHHASA JIUTEPATYPA

Ne
n/n

HaunmenoBanue

KoJ-Bo
IK3EMILISIPOB
B 0H0JIHOTEKe

HdouHY

Hanuumue
3JIEKTPOHHOM
BepCcUM B
IbC

Ocnognas numepamypa

Jlumanckuii, JI.B. JuddepeHunanbHble ypaBHEHUS:
yuebHoe mocodbue. Y.1 / JI.B. Jlumanckuii, I1.A. Mama-
po; 'OV BIIO "JloHeukuil HalMOHAIbHBIA YHUBEPCH -
ter", ®dakynpbTeT MaTEeMAaTUKM U HHPOPMALMOHHBIX
texHosnoruit, Kadenpa matematnueckoro ananusa u qud-
depeHmanbHbIX ypaBHeHui. - Jlonenk: [OY BITO

"lonHVY", 2019. - 142 c.

20

Jlumanckuii, J[.B. Juddepennuanbupic ypaBHEHHS:
yueOHoe mocobue. Y.2 / JI.B. Jlumanckuii, I1.A. Mama-
pos; 'OV BIIO "JloHeuxkuii HalMOHAJIBHBI YHUBEPCH -
ter", ®dakynpbTer MaTeMaTUKM U HHPOPMALMOHHBIX
texaonoruit, Kadenpa marematnueckoro ananmsa u gud-
depennmanbHbIX ypaBHeHui. - Jlonenk: [OY BIIO

"TonHY", 2020. - 166 c.

20

Owmnmos, A.®. CoopHuk 3a1a4 o nuddepeHiuab-

HbIM ypaBHeHMsM: [[lns By30B]. - 7-e u3n. - M.: Hayxka,
1992.-127 c.

157

Jononnumensnas numepamypa

[Toutpsirun, JI.C. O6bIkHOBEHHBIE U QdepeHIanbHbIe

ypaBHeHus: [yueOnuk ais By3o] / JI.C. [TonTpsirun. - 3-¢
u31. - Mocksa: Hayka, 1970. - 332 c.

97

16. AH®OPMAIIMOHHBIE PECYPCbI

Koncnekr HGKHHﬁ, TEKCThI MHAUBUAYAJIbHBIX SaI[aHI/II\/'I, KHUTHU U MCTOAUYCCKUEC YKa3aHUs B

QJICKTPOHHOM BHUJC HAXOAATCA IO CCBIJIKE!
https://drive.google.com/drive/folders/0Bz84M0CUwqC8V1FZW]jE5UzFEaFU?usp=sharing

17. MIPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopmniopatuBHas nutiensust JOHHY Ne 46484614);
2. Microsoft Office (kopnopatuBnas muten3ust JOHHY nunensus Ne 46472919);

3. Microsoft Visual Studio (nuuensust nporpammbl DreamSpark ist BeICIINX yueOHBIX
3aBE/ICHUN );
4. JIunen3un GPLuans ceoGomaHOro mporpaMmuoro odecriedenus: AutuBupyc Kacmepckoro,
Libre Office, Adobe Acrobat Reader, XPDF, Paint.NET.



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