MHWHOBPHAYKH POCCHUU

®enepanbHOe rocy1apcTBEeHHOE 0101 KeTHOEe 00pa30BaTe/IbHOE yUpeKIeHne BbICIIero
o0pa3oBanust «I'opHO-ATalCKUIl rOCy1apCTBEHHbIN YHUBEPCUTET)
(PI'OY BOT'AT'Y, I'AT'Y, I'opHo-AuTaiickuii rocy1apcTBeHHbIH YHHUBEPCHTET)

JAuddepenunanbubie ypaBHeHUS

pabouas mporpaMmma JUCHUTUIUHBI (MOTYJIs)
3akperuieHa 3a kadeapoit kadeapa maTeMaTUuKH, GU3NKH U UHPOPMATUKH

YueOHblil 1aH 01.03.01_2025_635.plx
01.03.01 MaTemartuka

[Ipuxiagaas MaTeMaTHKa U IPOTPaMMHUpPOBAHHE

Kpanuduxarus O0axanasp

Dopma o0ydeHHs O4Hast

OO1mas TpyI0eMKOCTb 73ET

YacoB 1o yueOHOMY ILIaHy 252 Bunp kouTpONs B cemecTpax:
B TOM 4HUCJIE: 9K3aMeHbl 4
ayIUTOPHBIE 3aHSTHS 78 3a4ETBI C OLCHKOH 5
caMoCTOsITeNbHAs paboTa 127,2
4acoB Ha KOHTPOIIb 43,6

Pacnpenenenne YacoB JMCHMILIMHBI 10 CeMeCTpaM

(<Kypc>.<CC:1\l/\III:cCTT§ Ha Kypce™>) 422 SG-D Hrtoro
Henens 16 2/6 15 4/6
Bun 3ansTuii vII PII vII PII vII PII

Jlexun 18 18 18 18 36 36
IIpakrTnueckue 24 24 18 18 42 42
Koncynbranuu (m1s cTyneHra) 0,9 0,9 0,9 0,9 1,8 1,8
KoHTpomnb caMocTosTenbHOM paboThl pu 0,25 0,25 0,15 0,15 0,4 0,4
MIPOBE/ICHUH aTTECTALUKI
Koncynpranum nepen 3x3aMeHOM 1 1 1 1
Hroro ayx. 42 42 36 36 78 78
KonrakrtHas pabora 44,15 | 44,15 |1 37,05 1 37,05 | 81,2 | 81,2
Cam. pabora 65,1 | 651 ]62,1 |62, 127,2 | 127,2
Yacel Ha KOHTPOJIb 34,75 | 34,75 | 8,85 8,85 43,6 | 43,6
Uroro 144 144 108 108 252 252




IIporpammy cocraBuii(u):

K.¢h.-M.H., Ooyenm, [lasvioxun Mean Bopucosuy,x.¢p.-m.H., doyenm, Typmyeea Tamvana Anexcanoposua

Pabouast nporpamMma JUCLIMILIUHbL

JAndpepenunanbnbie ypaBHeHHs

paspaborana B coorBercTBUU ¢ PI'OC:

DeaepanbHbIil FOCYIAPCTBEHHBIH 00pa30BaTENbHbIA CTAHIAPT BHICIIET0 00pa30BaHus - OaKanaBpHaT [0 HAMPABJICHUIO TOrOTOBKU
01.03.01 Maremaruka (npuka3 Muno6prayku Poccun o 10.01.2018 r. Ne 8)

COCTaBJICHAa Ha OCHOBAHUH y4eOHOTO IIaHA:
01.03.01 MaremaTuka

YTBEPKJEHHOIO yu€HbIM coBeTOM By3a 0T 30.01.2025 mporokon Ne 2.

Pabouvas nporpamma yTBepikJcHa Ha 3aceilaHiu Kadeapbl

Kadeapa MaTeMaTHKH, Gu3nKu 1 nHGOPpMATHKH

IIporokom ot 10.04.2025 mpotokon Ne 10

3aB. kadenpoit bornanosa Paga AnekcanapoBHa



Busuposanue PII/I st ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

PabGouast nporpamMma nepecMoTpeHa, 00CyxJieHa U o1o0peHa A
ucnonHeHus B 2026-2027 yueOHOM roy Ha 3aceiaHiU Kadeapsl
Kadenapa MaTeMaTHKH, Gu3nKu 1 nHGOPMATHKH

[Ipotokomor 2026r. Ne
3aB. kadenpoit bornanosa Pana AnexkcanapoBHa

Busuposanue PII/I st ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

Pa6Gouast nporpamMma nepecMoTpeHa, 00CyxJieHa u 0100peHa A
ucnonHeHus B 2027-2028 yueOHOM roy Ha 3aceiaHiU Kadeapsl
Kadeapa MaTeMaTHKH, Gu3nKu 1 nHGOPMATHKH

[Ipotokomor 2027r. Ne
3aB. kadenpoit bornanosa Paga AnexkcanapoBHa

Busuposanue PII/I 1iist ucnosiHeHUs B 04epeTHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykieHa U 0100peHa s
ucnoaHaeHus B 2028-2029 yaeOHOM Toy Ha 3aceaaHuu Kadeapsl
kadenpa MaTeMaTHKHU, pu3nku 1 MHGOPMATHKH

[Ipotokomor 2028 r. Ne
3aB. kadenpoit bornanosa Paga AnexkcanapoBHa

Busuposanue PII/I st ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

PabGouast nporpamMma nepecMoTpeHa, 00CyxJieHa u 0100peHa A
ucnonaeHus B 2029-2030 yueOHOM roy Ha 3aceiaHuU Kadeapsl
Kadeapa MaTeMaTHKH, Gu3MKU 1 nHPOPMATHKH

[Iporoxomor 2029r. Ne
3aB. kadenpoit bornanosa Paga AsnekcanapoBHa



1. IEJIN U 3AJAYN OCBOEHUSA TUCIIUITJINHBI

1.1 | Henu: - oBnajieHue OCHOBHBIMM METOJAMU pelieHus auddepeHanbHbIX YpaBHEHUI U 3aa4 U3 pa3HbIX o0sacTel,
OpUBOAAMINX K AU PepeHIUATbHBIM YPAaBHEHUAM

1.2 | 3a0auu: - n3ydeHne OCHOBHBIX MMOHATHIA TEOPHUH OOBIKHOBEHHBIX MU((HepeHINATBLHBIX YpaBHEHUH;
- OCBOCHHME METOJIOB PEIICHHs] YPABHEHH M U CUCTEM YPaBHECHHUIA;
- YMEHHUE pellaTh MPUKIIAIHBIC 3a]Ia41 Ha COCTaBJICHUE Mu(PepeHIMANTBHBIX YPABHCHUIA.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.0

2.1 | TpeGoBaHus kK npeaBapUTeJIHLHOI NOAT0OTOBKE 00y4Yalolerocs:

2.1.1 | DOnemeHTapHas MaTeMaTHKa

2.1.2 | MaTeMaTu4eCcKuii aHan3

2.2 | IucuMnianHbl ¥ NIPAKTHKH, 111 KOTOPBIX 0CBOCHHE JAHHOM JUCHUIINHDBI (MOAY.I51) HE00X0JHMO KAK
npejlecTByomIee:

2.2.1 | KoMIuiekcHBIN aHAIN3

2.2.2 | ®yHKUMOHAIBHBIN aHAIU3

2.2.3 | YucaeHHbIE METOBI

2.2.4 | YpaBHEHHS C YaCTHBIMH MPOU3BOIHBIMA

3. KOMIIETEHI[Y OBYYAIOILETOCSl, @°OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUATLIAHBI
(MOAY.JIs)

YK-1: Cnoco0eH ocymiecTBJISITh IOUCK, KPUTHYECKHUI aHAJIM3 U CHHTe3 HHPOPMALIMH, IPUMEHSATh CHCTeMHbIH OAXO0A 1JIsl
pelleHHs IOCTaBIeHHbIX 32124

HU-1.YK-1: lemoHcTpUpYyeT 3HAHME 0COOEHHOCTEH CHCTEMHOI0 1 KPUTHYECKOT0 MbIILJIeHHs], ApTyYMEHTHPOBAHHO
dhopmupyeT codcTBEHHOE CYKIeHHe U OLleHKY HH(popManuu, NPMHIMAET 000CHOBAHHOE PeLleHHe.

AHaJ’II/IBI/IpyeT 3agavy, BbIACIAS €€ 0a30BEIC COCTaBJIAIOIUEC, OCYHICCTBIIACT ACKOMIIO3UIIUIO 3aJaYN

HN-2.YK-1: [IpumensieT Jjorudeckue popMbl M npoueayphbl, crnocodeH K pediekcun mo noBoy coOGCTBEHHOMN U 1yKOi
MBICJIUTEIbHOM 1eATeJbHOCTH.

HaxoauT 1 KpUTHYECKH aHaIU3UpyeT HHPOPMALUIO, HEOOXOIMMYIO ISl PEIIeHHs IIOCTaBICHHON 3aaun

HU-3.YK-1: AHanu3upyeT HCTOYHHKH HH(OPMAIUH C Le/1bI0 BbISIBJICHUS HX IPOTHBOPEYHii U NOUCKA 10CTOBEPHBIX
Cy/KICHUM.

PaCCManI/IBaeT BO3MOXXHBIC BAPUAHTHI PCIICHUA 3a1a4i, OLICHUBAA UX TOCTOMHCTBA U HEAOCTATKH

OIIK-1: Cnoco0eH npuMeHATh (pyHAAMeHTAIbHbIe 3HAHMSA, OJYUeHHbIE B 00/1aCTH MaTeMAaTHYeCKUX U (UJIN)
€CTeCTBEHHBIX HAYK, H HCI0JIb30BaTh UX B MPO()eCcCHOHAIBHOM 1€ TeIbHOCTH

HU/I-1.0IIK-1: 3naeT ocHOBHbIE MOHSITHS, ONPe/ie/ieHNs], CBOHCTBA MaTeMATHYeCKUX 00beKTOB, (GOpMYTUPOBKH M MeTObI
J0KA3aTeJIbCTB MATEMAaTHYECKUX YTBeP KAeHHit

3HaeT OCHOBHBIE ITOHATHSI, OTIPEIEIICHHs, CBOMCTBA MAaTEMaTHYECKUX OOBEKTOB, (POPMYIMPOBKH U METO/IbI JJOKA3aTEbCTB
MaTeMaTHYECKUX YTBEP)KICHUM

N-2.0IIK-1: YMmeeT n0Kka3pIBaTh YTBEP:KIEeHHS, pelIaTh 3aJa4d B 00/1aCTH MaTeMaTHYeCKUX HAYK

YMeet 1oka3bpIBaTh YTBCPKACHUA, pE€IIaTh 3ala4r B 00JaCcTH MaTeMaTHYECKUX HayK

4. CTPYKTYPA U COJIEPKAHME JUCIUAIIIMHBI (MOY.JIsT)

Kon HaumenoBaHue pa3iesioB U TeM /BUJ Cemectp / | Yacos | Komneren- | Jlutepatypa | Unrte | Ilpumeuanue

3AHATUSA 3aHsTHs/ Kvnc U DPAKT.

Paznen 1. Ilud¢. ypaBHeHHs1 nepBoro
nopsiAka




1.1

1. HopmanbHas ¢popma
JudhepeHaIbHOIO ypaBHEHHS.
Pewenue, ob1iee peleHue, 4acTHOE
pelienue 1uddepeHInanTbHOro
ypaBHEHHUS.

3anava Koy, HaganpHbIE yCIOBHSL.
Teopema o CyIecTBOBaHUU U
€IMHCTBEHHOCTH pelenus 3anaun Kommu.
HHrterpanbHble KpUBbIE, H30KIHHBI, 110JI€
HalnpasIeHUH AudhepeHIuaIbHOro
ypaBHEHHUS.

2. Knaccudukarus audpepeHnuanbHbIx
YpaBHEHMH NEPBOTO NOPS/IKA 10 METO1aM
UHTETPUPOBAHMS:

YpaBHEHUS C Pa3AEIAIOMIUMHCS
HIEPEMEHHBIMH;

3. OgHOpoJHbIE YpaBHEHHS U
MIPUBOJISILINECS K OJHOPOIHBIM;
JluneiHble 0HOPOIHBIE U HEOAHOPOAHBIE
ypaBHEHMS; METO/Ibl PEILICHUS TUHEHHBIX
ypaBHeHu# (MeTon Jlarpamxka, MeTo
bepHynaM, METO MHTETPUPYIOIIETO
MHOKHUTEIIS, METOJI BapHALIUU
IIPOU3BOJILHOM IIOCTOSIHHOI);

4. Ypasrenus beprymnuy;

YpaBHeHU B IONHBIX quddepeHnnanax;
5. YpaBHEHus NepBOro Nnopsjaka, He
Pa3speleHHBIE OTHOCUTENILHO
MIPON3BOIHOH.

Vpasuenus Jlarpamxka u Kiepo.

/J1ex/

10

VJ-1.VK-1
WJI-2.YK-1
WJI-3.YK-1
WJI-1.011K-
1 UJ1-
2.0l1K-1

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7

1.2

1. JuddepeHunanbuble ypaBHEHUS
nepBoro nopsaka. O01ee U yacTHOE
pemenne. Uaterpansabie kKpussie. [lome
HanpapieHU. MeTo H30KINH.

2. YpaBHEHHUS C pa3IesIFOIIUMHUCS
MIepEMEHHBIMI;

3. OgHOpoJHbIE YpaBHEHHS U
MIPUBOJIIHECS K OJJHOPOJIHEIM;

4. JInHelHbIE OTHOPOIHEIC YPaBHCHNUS;
5. MeTopI pemeHus TNHEHHBIX
ypaBHeHu# (MeTon Jlarpamxka, MeTo
MHTETPUPYIOLIET0 MHOXKUTEIST, METOT
BapHaIUy IPOU3BOIHHON TIOCTOSIHHOM);
6. Ypasrenus beprymimy;

7. YpaBHEHHS B MOJHBIX
mupdepennuanax;

5. YpaBHeHus nepBOro nopsiaka, He
Ppa3peleHHbIE OTHOCUTEIEHO
MIPON3BOIHOH.

VYpaBuenus Jlarpanka u Kiepo. /TIp/

14

V-1.YK-1
WJI-2.VK-1
WJ1-3.VK-1
WJI-1.011K-
1 UJI-
2.0I1K-1

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7

1.3

Knaccugukanus quddepeHuanbHpx
ypaBHEHHI IEPBOTO TOpPsIAKa (ypaBHEHHS
C pa3lesIOUIMMUCS IEPEMEHHBIMHU,
OJIHOPOJHEIE, IMHENHbIE, bepHyIn 1n
Pukkartu, B nonHbIx AuddepeHyanax).
VpaBHeHus, Hepa3perEHHbIe
OTHOCHUTENILHO MPOou3BoAHOM. /Cp/

30

VJ-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.011K-
1 UJ1-
2.0l1K-1

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6 J12.7

Paznen 2. lud¢. ypaBHeHuUsI BbICHINX
NOPSI/IKOB




2.1 1. JInneiinple ypaBHEHUS BBICIIINX 8 Ua-1.YK-1 JIT.1J11.2
MOPSLIKOB M UX cBoicTBa. ObLIee peleHue nJ-2.YK-1 JI1.3
JMHEHHOTO OJHOPOIHOIO YPaBHEHHUS nJ-3.YK-1 JI1.4J12.1
BBICHIETO MOPSAIKA. na-1.0IK- J12.2J12.3
JInHeliHbIE HEOJHOPOAHBIE YPABHEHHS 1 UJ- J12.4J12.5
BhICHIEro nopsiaka. Obliee peleHue. 2.0IIK-1 JI2.6 J12.7
2. JluneiiHpie OAHOPOIHBIE YPABHEHHUS C
NMoCTOSHHBIME K03 duiinentamu. OO1ee
peleHue.

JluneilHble HEOAHOPOAHBIE YPABHEHUS C
MIOCTOSIHHBIMU K03 dunuenTamu. OO01ee
pelieHue.

3. [IpumeHEeHNE TPUTOHOMETPUIECKHUX
PSIOB K PEIICHUIO THHEHHBIX
HEOJIHOPOIHBIX YPaBHEHHH C
MOCTOSIHHBIMH KO3 pHIineHTaMH.

4. YpaBHeHus, IPUBOASILUECS K
JMHEHHBIM YPaBHEHHSM C TIOCTOSTHHBIMU
k03 hULUEHTaMU.

/JTex/

2.2 1. JluneliHble ypaBHEHUS BBICIIUX 10 nJ-1.YK-1 JI1.1J11.2
MOPSZIKOB M UX cBoMcTBa. OOIIee peleHne Na-2.YK-1 JI1.3
JUHEHHOTO OJTHOPOIHOTO YPaBHEHUS NA-3.YK-1 JI1.4J12.1
BBICIIIETO TIOPSI/AKA. Na-1.011K- JI2.2J12.3
2. JluneiiHple HEOTHOPOAHbBIE YPABHEHUS 1 - JI2.4 J12.5
BbICILErO Nopsaka. Obiiee pelleHue. 2.0IIK-1 J12.6 J12.7
3. JIuneiiHble OAHOPOAHBIE YPABHEHHUS C
MIOCTOSIHHBIMU K03 dunuenTamu. OO01ee
pelieHue.

Jluneiinple HEOAHOPOIHBIE YPABHEHHUS C
nocTossHHBIME K03 durinenramu. OOree
peleHue.

4. IlpuMeHeHHe TPUTOHOMETPUUECKUX
PSLIOB K PELIEHUIO JIMHEHHBIX
HEOJHOPOJAHBIX YPaBHEHUHA C
MOCTOSHHBIMH KO3 (UIIUEHTaMU.

5. YpaBHeHus1, IpUBOASIIHECS K
JMHEHHBIM YPaBHEHHSIM C TIOCTOSHHBIMHU
ko3 durmenTamMu.

Mp/

2.3 Buns! nuddepeHnmanbHbIX ypaBHEHHH 35,1 | UO-1.VK-1 JI1.1J11.2
BBICIIUX NOPSIKOB. Pemenne MTuHeHbIX N-2.YK-1 JI1.3
OJHOPOJHBIX U HEOAHOPOIHBIX NA-3.YK-1 JI1.4J12.1
ypasHenuii. /Cp/ na-1.0IK- J12.2J12.3

1 UJ- J12.4J12.5
2.0IIK-1 J12.6 J12.7
Pa3nea 3. Koncyabranumn
3.1 Koncynbrauus no aucuuniaunae /KoHe/ 0,9 Ua-1.YK-1
nJa-2.YK-1
nJa-3.YK-1
na-1.0I0K-
1 UJ-
2.0IIK-1
Pa3nen 4. [IpomexxyTouHas aTrecTanust
(3x3aMeH)
4.1 TToxroroBka Kk 3k3aMeny /IK3aMeH/ 34,75 | UO-1.YK-1
nJa-2.YK-1
nJ-3.YK-1
na-1.0IK-
1 UJ-

2.0IIK-1




4.2 Konrpons CP /KCPATT/ 0,25 | NUA-1.YK-1
Na-2.YK-1
nJ-3.YK-1
NA-1.0I1K-

1 UJ-
2.0IIK-1

43 KonTtakrnas pabora /KoHcOK/ 1 Na-1.YK-1
nJa-2.YK-1
NJa-3.YK-1
na-1.0I0K-

1 UJ-
2.0IIK-1
Pa3znen S. Cucremsl
au¢depeHINATBHBIX YPABHEHUH

5.1 1. HopmasbHbIe CHCTEMBI OOBIKHOBEHHBIX 10 Na-1.YK-1 JIT.1J11.2
muddepeHnnanbHbIX ypaBHeHuH. CBsi3b Na-2.YK-1 JI1.3
MEXIy YPaBHEHHSIMH BBICIIUX MOPSIIKOB U NA-3.YK-1 JI1.4J12.1
cucreMaMu n1uddepeHnnanbHbIX na-1.0IK- JI2.2J12.3
YPaBHEHHH. 1 UJ- J12.4J12.5
2. Jluneitnble cuctemsl. IlocTpoeHue 2.0IIK-1 J12.6 J12.7
0011ero peleHus 01HOPOIHON IuHeHHO’

CHCTEMBI.

OO11ee pelieHrue HeoJHOPOAHOM
JIMHEHHOMN CUCTEMBI.

3. O0uire MeTo/Ibl UHTETPUPOBAHUS
cucreM nuddepeHINAIbHBIX YPaBHEHUH.
MertoJ UCKIIIOUEHHUS.

4. Metoa UHTErpUpyeMbIX KOMOUHAIINI.
Meron Diinepa.

5. Meron JlanamoOepa.

/JTex/

5.2 1. HopmaJsbHbIe CHCTEMBI OOBIKHOBEHHBIX 10 Na-1.YK-1 JIT.1J11.2
muddepeHInaTbHBIX YPaBHCHUH. Na-2.YK-1 JI1.3
Pusnyeckas TPaKTOBKa HOPMaJIbHOR nJ-3.YK-1 JI1.4J12.1
CUCTEMBI 1 €€ pelleHUeE. NA-1.0I1K- JI2.2J12.3
JlocTaTouHble yCIOBYSI CYIIECTBOBAHUS U 1 UA- J12.4 J12.5
€IMHCTBEHHOCTH peleHus 3aaa4u Komn 2.0IIK-1 JI2.6 J12.7
Ui HOpManbHO# crcteMbl. O01ee u
YaCTHOE PEUICHHUsI HOpMaJbHON
cucteMbl. CBs3b MEXIy YpaBHEHUSMHU
BBICUIMX ITOPSAAKOB M CUCTEMaMH
JuddepeHIanbHbIX YPABHEHUI.

2. Jluneiinbie cucremsl. [loctpoenue
001I1ero peleHus 01HOPOIHON TuHEeHHOI
CHCTEMBI.

OO11ee pelieHrue HeOJHOPOHOM
JIMHENHOMN CUCTEMBI.

3. O0uire MeTo/ibl UHTETPUPOBAHUS
cucreM nudepeHInAIbHBIX YPaBHEHUH.
MertoJ UCKIIIOUEHHUS.

4. Metoa UHTErpUpyeMbIX KOMOUHAIIMI.
Meron Diinepa.

5. Meron JlanamoOepa.

Mp/

53 Cucremsl nuddepeHnuanbHbIX 20 NA-1.YK-1 JIL.1J11.2
ypaBHeHHUH. JIMHENHbBIE CUCTEMBI nJ-2.YK-1 JI1.3
OJHOPOJAHBIE U HEOTHOPOAHBIE. JINHENHbIE NA-3.YK-1 JI1.4J12.1
CHCTEMBI C TIOCTOSIHHBIMU NJI-1.0I1K- JI2.2J12.3
ko3 durmentamu. /Cp/ 1 UA- J12.4 J12.5

2.0IIK-1 J12.6 J12.7

Pa3znen 6. YcroiiuuBocTh pemieHuii




6.1 1. [TonsiTHE YCTOMYNMBOCTH pEIICHUS 4 Na-1.YK-1 JIT.1J11.2
JuddepeHnuanbHOro ypaBHEHUs 10 na-2.YK-1 JI1.3
JIanyHoBY. ACUMITOTHYECKAs na-3.YK-1 JI1.4J12.1
YCTOHYUBOCTb. ABTOHOMHOE ypaBHEHUE nJ-1.0I0K- J12.2J12.3
BTOpOro nopsaka. ®a3oBble HOPTPETHI. 1 - J12.4J12.5
Oco06ble TOUKH aBTOHOMHOI JTHHEHHOI 2.0IIK-1 J12.6 J12.7
CHCTEMBI BTOPOTO TTOPSIIKA.

[TonsiTHe 0 KpaeBhIX 3aJaUax.

[Mpumep noctpoenus pyHkimu ['puHa.
2. Ilonsaryue 06 ypaBHEHUSIX C YaCTHBIMU
IPOU3BOIHBIMU.

IlepBble uHTErpalBl ypaBHEHUH €
JaCTHBIMH POU3BOJHBIMU.
KBasununelinple ypaBHEHHs C YACTHBIMU
MIPOM3BOTHBIMHU.

/JTex/

6.2 1. Ompenenenre ycTOMYNBOCTH PEIICHUI 4 Na-1.YK-1 JIT.1J11.2
YpaBHEHHI U CHCTEM ypaBHEHHI 110 Na-2.vK-1 JI1.3
JlamyHoBy. Na-3.YK-1 JI1.4J12.1
2. YcTOMIMBOCTD 110 IEPBOMY NA-1.011K- JI2.2J12.3
IpUOIMKEHUIO 1 - J12.4J12.5
Mp/ 2.0IIK-1 J12.6 J12.7

6.3 [TonsTHE YyCTONYHMBOCTH PEMIEHUN 11O 18 NA-1.YK-1 JIL.1J11.2
JIanynoy. /Cp/ na-2.YK-1 JI1.3

na-3.YK-1 JI1.4J12.1
nJ-1.0I0K- J12.2J12.3
1 NJ1- J12.4J12.5
2.0IIK-1 J12.6 J12.7
Paszpnen 7. KpaeBble 32724 1 NOHATHE
00 ypaBHEHMSIX ¢ YACTHBIMHU
NPOU3BOIHBIMH

7.1 1. Kpaesrie 3amaun. 4 Na-1.YK-1 JIT.1J11.2
Ioctpoenue pynkuuu I'puna. na-2.YK-1 JI1.3
2. Pemrennie npocTeiinx ypaBHEHHMA. NA-3.YK-1 JI1.4J12.1
/Jlex/ nJ-1.0I0K- J12.2J12.3

1 - J12.4J12.5
2.0IIK-1 J12.6 J12.7

7.2 1. KpaeBble 3aaun ¢ KpaeBbIMU 4 NA-1.YK-1 JIL.1J11.2
ycnoBusiMu 1 u 2-ro poxa. Na-2.vK-1 JI1.3
2. Peurenue 3a1a4 ¢ noMouip0 QyHKIUN Na-3.YK-1 JI1.4J12.1
['puna. IIpumeps! ypaBHEHNH C YaCTHBIMU NA-1.011K- JI2.2J12.3
npousBoaHbMu. /I1p/ 1 - J12.4J12.5

2.0IIK-1 J12.6 J12.7

7.3 KpaeBble 3a71a4n ¢ KpaeBbIMU YCIOBUAMU 24,1 | UA-1.YK-1 JI1.1J11.2
1 u 2-ro poza. Pemenue 3aga4 ¢ moMoLIbIO na-2.YK-1 JI1.3
¢bynxuuu I'puna. I[Ipumeps! ypaBHeHuil ¢ na-3.YK-1 JI1.4J12.1
YaCTHBIMU MPOU3BOIHBIMU. /Cp/ nJ-1.0I0K- J12.2J12.3

1 NJ1- J12.4J12.5
2.0IIK-1 J12.6 J12.7
Pazgen 8. Koncyabranuu
8.1 Koncynbranus no aucturuinae /Koune/ 0,9 NA-1.YK-1
Na-2.YK-1
NA-3.YK-1
na-1.0I0K-
1 Ua-
2.0IIK-1
Paznen 9. [IpomeskyTouHas aTrecTanus
(3auéT)
9.1 IMonroroska k 3auéty /3auéTCO/ 8,85 | UJO-1.YK-1
Na-2.YK-1
NA-3.YK-1
nJ-1.0I0K-
1 -

2.0IIK-1




9.2 Konrakthas padora /KCPATT/ 5 0,15 | UO-1.YK-1 0
nJa-2.YK-1
Na-3.YK-1
na-1.0IK-
1 UI-
2.0TIK-1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. IlosicHuTEeILHAS 3aNIMCKA

1. Haznauenue ¢oHIa oeHOUHBIX cpencTB. OLEeHOYHbIEe CPeCTBA MPEAHA3HAYEHBI U KOHTPOJIA M OLICHKH 00pa30BaTeIbHbIX
JOCTIKEHUH 00Y4aroLIMXCsl, OCBOMBILUX IPOrpaMMy y4eOHON TUCIMILUIUHBL.

2. (DOH)I OLCHOYHBIX CPCACTB BKIIIOYACT KOHTPOJIbHBIC MATCpHAJIbl AJIsI IIPOBECACHUSA BXOAHOTO KOHTPOJIA, TEKYIICTO KOHTPOJIA lu?2
B (bopMe BOIIPOCOB, 3a)IaHI/II7I, a TaKXKe HpPIMepHBIfI MEPEYCHb BOIIPOCOB AJIs1 IPOBEACHUS HpOMe)KyTO‘IHOﬁ aTTecralluu B Q)opMe
OK3aM€Ha M 3a4€Ta C OHCHKOﬁ.

5.2. OueHo4HbIe CpeACTBA I/ TEKYIIero KOHTPOJIst

IIpumepHsIif kKoMIuIekT TecTta "BxoaHoi KoHTpOIIE"

1. ®yHKIMS HA3BIBAETCSI MOHOTOHHO BO3pacTaromieil, eciu mpu x > 0:

. mpupamenue pyHkmu y = 0;

. npupaienue pyakauu y > 0;

. npupamenue pynkuun 'y  0;

. npupamenue pyakauuny  0;

. mpupaiienue GyHkmn y < 0.

. OyHKIMS HA3bIBAETCSI MOHOTOHHO YOBIBAIOLICH, eI Mpu X > 0:

. mpupamenue pyHkamu y = 0;

. IpupaiieHue QyHkun y > 0;

. npupamenue pynkuun 'y  0;

. npupaimenue pyakauun 'y  0;

. npupamenue pyHkuu y < 0.

. @yHKIUS UMEET B TOUKE a MAKCHMYM, €CJIU MepBasi POU3BOIHAS B 3TOH TOUKe:

. MEHSET 3HaK C IUTI0CA Ha MUHYC;

. MEHSIET 3HaK C MUHYyca Ha IITIOC;

. OCTaeTCs MOCTOSIHHOM;

. CTPEMUTCS K OECKOHEUHOCTY;

. HE MEHSET 3HaK.

. @yHKIUS UMEeT B TOUKE a MEHIMYM, €CJIU HepBasi POU3BOIHAS B 3TOH TOUKe:

. MEHSIeT 3HAaK C IUTI0Ca Ha MUHYC;

. OCTAeTCs MOCTOSIHHOM;

. CTpeMHTCS K OECKOHEUHOCTH;

. MEHSIeT 3HaK C MHUHYyCa Ha IITIOC;

. HE MEHSET 3HaK.

. CnoxxHoll pyHKIME! Ha3bIBaETCA:

. YHKIWS, IpeCTaBISIoNas co00if CyMMy MM Pa3sHOCTh HECKONBKHUX (hYHKIIUIH;

€CJIM OHa SIBIISCTCS JIOTapU(QMOM X;

€CIIM OHA PABHSETCS CHHYCY X;

(GyHKIMSA, apTyMEHTOM KOTOPOH SIBIsIETCS Apyrast QyHKIHS;

. byHKIWS, IPECTABIISIONIAs cO00H MPOU3BEICHHE HECKOIBKUX (DYHKIIMH.

. [IpousBoHo# pyHkimu y = f(X) Ha3pIBaeTCs:

npese OTHOLICHHS 3HAYCHHS (PYHKIMU K 3HAYCHHIO apIyMEHTA IIPH CTPEMIICHUH apryMeHTa K HYIIIO;
. OTHOLICHHE 3HaYeHHs QYHKIINH K 3HAUCHUIO apTyMEHTa,;

. OTHOLICHHE IPHUPAIICHUS (QYHKIHU K IPHPAIICHUIO apTyMEHTa,;

. TIpe/ieJ1 OTHOWIEHUSI 3HaUeHUs QyHKIIMH K 3HAYEHHUIO apryMeHTa IIPH CTPEMJICHUH 3HAUCHHUS apryMEeHTa K KOHCTAHTE;
. TIpeZiesT OTHOLIECH!S IpUpanieHust QyHKIUHU K IIPUPAIICHAIO apTyMEeHTa IPH CTPEMIICHHH IPUPAIIEHHs apryMeHTa K
HYJIIO.

. YacTHO#1 Mpou3BOIHON PYHKIIMK HECKOJIIBKHUX NIEPEMEHHBIX HAa3bIBACTCS:

. IPOM3BOJIHAS OT YACTHOTO apryMEHTOB (DYHKIIHH;

. IPOM3BOJHAS OT IPOU3BECHHS APIYMEHTOB (DyHKIIHY;

. IPOM3BOJIHAS OT JOorapH(Ma YaCTHOTO apryMEHTOB (hYHKIIHH;

. IPOM3BOJIHAS OT (PYHKIMH IIPH YCIOBHH, YTO BCE apTyMEHTHI KPOME OHOTO OCTAIOTCS IOCTOSIHHEIMU;
. IpON3BOJHAS OT (DYHKIMU MIPH YCIOBUH, YTO BCE APTYMEHTHI OCTAIOTCS TOCTOSHHBIMH.
. IIpousBoHas GyHKIUM ONIpEAENseT:

. U3MeHeHue QYHKIMHU MIPH 3aJaHHOM M3MEHEHHH apTryMeHTa;

. I3MCHEHUE apryMeHTa IIPU 33JaHHOM U3MEHEHHH (hyHKIIUH;

. I3MCHEHUE apryMeHTa IIPH 33JaHHOM 3HAYEeHHUHU (DYHKIIUH;

OQCO‘PO\OQQP‘NM@QCU‘N#@QOU‘NQJ(‘DQ.OU‘NI\)(‘DQ.OO‘N

0T 00 A0 oD




d. m3MeHeHne GyHKINY NP 3aJaHHOM 3HaUYCHUH apTyMEHTa;

€. CKOPOCTh M3MeHeHHe ()yHKIUH IIPH H3MECHEHUH apryMeHTa.

9. Muddepennuan GpyHKIHUU — 3TO:

a. MOJIHOE MpHpalieHne GyHKIUY TP 33JaHHOM U3MEHEHUH apryMEHTa;

b. kBazpaT npupaiieHus QyHKIUE IpU 33JaHHOM U3MEHEHUH apryMEHTa;

C. KBa/IpaTHBIA KOPEHb U3 MPHUpAIeHus QYHKINH IIPU 3aJaHHOM HU3MEHEHHH apryMEHTa;
d. TmaBHas nuHEIHAS YacTh NpUpaleHns] QYHKIUH TP 331aHHOM M3MEHEHUH apTyMeHTa,;
€. u3MeHeHne QYHKIMH TIPH 331aHHOM M3MEHEHHH apTyMeHTa.

10. IIpon3BoaHOM BTOPOTO MOPSIAKA HA3BIBAETCSI:

a. KBaJpaT IIPOU3BOAHOM IIEPBOTO MOPSKA;

b. Ipou3BOHAS OT MPOU3BOIHON IIEPBOTO TOPSIIKA;

C. KOPEHb KBaJAPATHBII OT IPOU3BOAHO IIEPBOTO MOPSIKA;

d. nepBooOpa3Has GpyHKIUY,

€. IepBooOpa3Has MPOM3BOIHOM MEPBOTO MOPSIIKA.

11. TTomubiM muddepeniinanom QyHKINH HECKOIbKUX MIEPEMEHHBIX Ha3bIBACTCS:

a. TJIaBHAst TIMHEeWHas 4acTh NpHUpalieHus GYHKINH [IPU U3MEHEHHH OHOTO U3 apryMEHTOB;
b. rmaBHas TMHEHHAs YacTh MpUpalleHus QyHKIUK TPU U3MEHEHHH JorapudmMa OJHOTO U3 apryMEHTOB;
C. KBaJIpaT MpupalieHus: GyHKIUH TPU H3MEHEHUHU BCEX apTyMEHTOB;

d. rmaBHas nuHEiHAS YacTh NpUpalleHus QYHKIUH IPH U3MEHEHUH BCEX apryMEHTOB,;
¢. IpHUpAIICeHIS (QYHKIUU IPU U3MEHEHUH BCEX apTyMEHTOB.

12. TlepBooOpazHoi ¢pyHkmK y = f(X) Ha3pIBaeTCs:

a. pyHK1MS, TPOU3BOIHAS KOTOPOH paBHA 3aaHHON QyHKIUH (QyHKIMH Y = f(X));

b. pynkuus, paBuas cymme y = f(x) + C, rae C — npou3BoJIbHAS KOHCTAHTA,

c. pynkuus, paBHas 2 f(x+C), rne C — npousBosibHast KOHCTAHTA;

d. C {(x), rne C — npousBosbHas KOHCTAHTa;

e. ¢hynkuus, pasHas 2 f(x).

13. Kaxaas Gynkuus y = f(x) umeer:

a. 0JIHy IepBOOOpa3HyI0 (YHKIIHIO;

b. poBHO 2 nepBooOpa3HbIX (yHKINH;

C. HU OJIHOH NepBOOOpa3HON QYHKIUHM;

d. HecKo/IbKO NEPBOOOPa3HbIX (PyHKIIMIA;

€. MHOXXECTBO IIEPBOOOPa3HbIX (QyHKIHH.

14. HeonpenenenHbIM UHTErpanoM GpyHkuuu y = f(x) Ha3biBaeTCs:

a. nepBooOpasHas Qynkuuu y = f(x);

b. kBagpaT nepBooOpasHoii pyHkuuu y = f(x);

C. CyMMa Bcex nepBooOpa3Hbix GpyHKImH y = f(X);

d. coBokymHOCTB Bcex nepBooOpa3Hbix GyHknuu y = f(x);

€. MPOU3BE/ICHUE BCeX MEepBOOOpa3HbIX GyHKIUH Y = f(X).

15. MeTo MHTErpUpOBaHHS TI0 YACTSIM NPUMEHHUM NPH HHTETPUPOBAHHU:

a. CyMMBI WJTH Pa3HOCTH HECKOJBbKHUX ()yHKIIHI;

b. crnoxHo# QpyHKLIUY;

C. TMHEHHON KOMOUHAIMU QYHKIIHIA;

d. npousBenenus GyHKUU;

e. mo00i KOMOUHALIUY JTFOOBIX ()YHKIHIA.

16. Mertox 3aMeHBI TEPEMEHHBIX IPUMEHUM IIPU HHTETPUPOBAHHU:

a. CyMMBI WJIH Pa3HOCTH HECKOJBbKHUX ()YHKIIHI;

b. mpou3BeeHUs (YHKITHI;

C. TUHENHHOH KoMOUHANMY (YHKIMIA;

d. coxxHBIX GYHKIUI;

e. mo00i KOMOUHALIUY JTFOOBIX ()YHKIIHIA.

Kpurepun onenxn

«3a4yTeHo» — BHINOIHEHHE BepHO Oomee 60% 3amanuii.

«He 3auteno» — BeinonHeHue 60% u MeHee 3aJaHuil BEPHO.

cemectp 4

IIpumepnsle Bonpocs! "Tekymuit KOHTpob 1"

1. 3apauu, npuBoadmue k AuddepeHuanbHbIM YPaBHEHUAM

2. Ilonstue o auddepeHInaIbHOM ypaBHEHUH. PellleHNs 1 UHTerpaibHble KPHUBBIE.
3. YpaBHEHHUE NIEPBOT0 MOPAJKA, €T0 PEIICHUE U FEOMETPUUECKOE UCTOIKOBAHUE.
4. 3apaua Komu.

5. MexaHu4ecKoe TOJIKOBaHUE YpaBHEHUA IIEPBOTO IMOPSAAKA.

6. YpaBHEHHE C pa3AeNIIOMIUMUCS TEPEMEHHBIMHU.




7. OnHOpOHBIE YpaBHEHHS M YPaBHEHNUS, IPUBOASIINECS K OAHOPOAHBIM.
8. KBaznogHopoHbie ypaBHEHUSI.

9. JluneiiHple ypaBHEHHUS IEPBOTO MOPsAKa. MEeTOIbI X pelIeHusI.

10. YpaBuenus bepnynnu u Pukkarn.

Kpurepuu onenku

«3auTeHo» — BBINOJIHEHUE BEpHO Oonee 60% 3ananuii.

«He 3auTenoy» — BeimoaHeHue 60% u MecHee 3aHaHHfI BCPHO.

IIpumepnsle Bonpocs! "Tekymuit KOHTpoIb 2"
11. YpaBuenus B noiHelx AU depenuanax.

12. Teopema cymiecTBOBaHHUS M €IUMHCTBEHHOCTH perrenns 3agaun Komm. Jloka3aTensCTBO CyIIECTBOBAHUSA.
13. Teopema cymiecTBOBaHUS M €IMHCTBEHHOCTH pernenns 3agaun Komm. Jloka3aTensCTBO €JMHCTBEHHOCTH.
14. OcoOble TOukH ypaBHEHHS nepBoro nopsaka (pokyc, ueHTp, ceao, y3en).

15. YpaBHeHUs IepBOro MOpsIKa, He pa3pelieHHbIe OTHOCHTEIHHO MPON3BOAHOMN — CTETICHHBIE.

16. YpaBHeHUs IEpBOTO MOPSIKA, HE COAEPIKAIINE OJHON epEMEHHOH.

17. O6uuit METO BBEACHUS NMapaMeTpa MpH PEIICHUH YPaBHEHHI, HE pa3peIICHHBIX OTHOCUTEIBHO MPOU3BOIHOM. Y paBHEHHUS
Jlarpamxa u Knepo.

18. Oco0ble pelieHus ypaBHEHU MEPBOTO MOpsiAKa. JJMCKpUMUHAHTHAS KPUBasi, OrHOaroIas.

19. 3aga4a o TpaekTOpusaX. FI30roHanbHbIe TPAEKTOPUHU.

20. Teopema cylIeCTBOBaHUS U €JUHCTBEHHOCTH pelleHus 3ajau Koy ai1s1 ypaBHEHUH BBICIIUX MTOPSLIKOB.
Kpurepuu onenku

«3auTeHo» — BBINOJIHEHUE BEpHO Oonee 60% 3ananuii.

«He 3auTeHo» — BeimoaHeHue 60% u MecHee 3aHaHHfI BCPHO.

cemecTp 5
IIpumepusie Bonpocs! "Tekymuit KOoHTpoIb 1"

1. HexoTopsie THIBI ypaBHEHH BHICIIErO MOPSAKA, pa3pelInMbIe B KBaIpaTypax.

2. [IpoMexyTouHBIE MHTETPANIBL. Y paBHEHHUS, JOMYCKAIOIINE IOHMKEHHUE MTOPSIKA.

3. JluneiiHble ypaBHEHUS BBICIINX MOPSIKOB M X CBONCTBA.

4. O0uiee penieHne TMHEHHOTO OHOPOIHOTO YPaBHEHHS BBICIIETO TOPSIIKA.

5. JIuHeiiHbIe HEOTHOPOIHBIC YPABHEHHUS BhICIIETO mopsaka. Ooliee penieHue.

6. JIuHeiHbIe OJJHOPO/IHBIC YPABHEHHUS C TTOCTOSTHHBIMU K03 duirenTamu. O01ee perieHue.
7. JIuHeliHbIe HEOTHOPOJHbIE YPAaBHEHNUS C MOCTOSHHBIMU Kodduumentamu. OO1iee perieHue.

8. IIpuMeHeHne TPUTOHOMETPUYECKUX PSZIOB K PEIICHUIO TMHEHHBIX HEOJHOPOIHBIX YPABHEHUH C IOCTOSIHHBIMU
k03 hULUEHTaMU.

9. YpaBHEHUs1, IPUBOIAILUECS K TMHEHHBIM yPABHEHUSAM C IOCTOSHHBIMU KO3()(DULUEHTAMU.
10. IIpuBeneHue ypaBHEHUSI BTOPOI'O MOPSAIKA K CAMOCOIPSKEHHOMY.

11. HopMaiibHbIE CUCTEMBI OOBIKHOBEHHBIX U (hEepeHIINaIbHBIX YPABHEHUI.

12. ®usnueckas TPaKTOBKAa HOPMAIIbHON CUCTEMBI U €€ pEeLLCHUE.

Kpurepun onenxn
«3a4yTeHo» — BHINOJIHEHHE BepHO Ooee 60% 3amanHuii.




«He 3auteno» — BeinosnHeHue 60% u MeHee 3aJaHuil BEPHO.

IIpumepusie Bonpocs! "Tekymuit KOHTpOIH 2"

13. JlocTaTouHble yCIOBHS CYIIECTBOBAHUS M €AMHCTBEHHOCTH pelIeHus 3agadn Komm s HOpMalbHOM CHCTEMBI.
14. O01iee 1 yaCTHOE PELICHUs: HOPMAJIbHON CUCTEMBL.

15. CBs3b MeXJy YpaBHEHHSIMU BBICIIUX IOPAAKOB U cucTeMaMu U depeHIaIbHbIX YPaBHEHUI.

16. JIuneiinble cuctemsl. [locTpoeHue o01ero pemeHys OAHOPOAHON TMHEHHON CUCTEMBI.

17. OG1ee penieHre HEOTHOPOAHOM JTMHEIHOM CHCTEMBI.

18. O0mmue MeTo bl MHTEPUPOBaHUs cucTeM AubdepeHMaNbHbIX YpaBHEHUH. MeTo] UCKIIIOUEHHS.

19. JIuneliHble CUCTEMBI C IOCTOSIHHBIMU Kod(durmrentamu. Meron Diinepa HHTerpupoBaHus cucteM AU hepeHuanbHbIX
YpaBHEHHH.

20. MeToa HHTErpUPYEMBIX KOMOMHAIIMHA UHTEIPUPOBaHUS cucTeM AuhepeHIraIbHbIX YPaBHECHHH.
21. Meron lanambepa nuaTerpupoBanus cucteM AuddepeHnanbHbIX ypaBHEHHIA.
22. Tlonsitue yCTOMYMBOCTH pelIeHus] TU(PepeHIIHaILHOTO YpaBHEHHsI 110 JISITyHOBY. ACUMNITOTHYECKAs YCTOWYUBOCTb.

23. ABTOHOMHOE ypaBHEHHE BToporo nopsaka. ®a3oseie noprpetbl. OcoObIe TOYKH aBTOHOMHOM JIMHEHHOM CHCTEMBI BTOPOTO
HOpAIKA.

Kpurepun onenxn
«3a4yTeHo» — BHINOJIHEHHE BepHO Oomee 60% 3amanHuii.
«He 3auteHo» — BeinonHeHne 60% 1 MeHee 3aJaHNil BEPHO.

5.3. Tembl NHCBMEHHBIX padoT (3cce, pedpepaThbl, KypcoBbIe PadOTHI U JAP.)

He npenycmoTpenst

5.4. OneHo4HbIe CpeACTBA IS POMEKYTOYHOM aTTecCTAUH

IIepeuenb BOMpOCOB K 9K3aMEHY

1. 3agaun, mpuBoasIye K qudPepeHINATEHBIM YPABHCHUAM

2. [Monstue o nuddepeHaIT-HOM YpaBHEHUH. PellieHus 1 HHTErpabHbIC KPUBBIC.

3. YpaBHEHHE TIEPBOTO MOPS/IKA, €TO PEIICHHE M TEOMETPHIECKOE HCTOIKOBAHHE.

4. 3amava Kommm.

5. MexaHnnueckoe TOJIKOBAaHHE YPaBHEHHMsI IIEPBOTO MOPSIKA.

6. YpaBHEHHE C pa3AeAIOIIUMUCS TePEMEHHBIMH.

7. OgHOpOIHBIC YPaBHEHUS U yPABHEHHUS, IPUBOSIINECS K OJHOPOTHBIM.

8. KBaznomHOpOOHEIC ypaBHEHHUS.

9. JIuHeiHbIe ypaBHEHHS IIEPBOTO TOPsAKA. METOIbI UX PEIICHHS.

10. YpaBuenus bepHymm u Pukkarm.

11. YpaBHeHuUs B IOTHBIX Au(epeHnanax.

12. Teopema cyIiecTBOBaHUS ¥ €IUHCTBEHHOCTHU pemeHus 3a1aun Komm. Jloka3aTelbCTBO CyIIECTBOBAHHS.
13. Teopema cyiiecTBOBaHUS M €IUHCTBEHHOCTH pemeHus 3a1aun Komm. Jloka3aTensCTBO € IMHCTBEHHOCTH.
14. OcoOble TOYKH ypaBHEHHS MIEPBOTO MOpsiaka ((hoKyc, LEHTP, CEIUI0, Y3e).

15. ypaBHeHI/Iﬂ IMECPBOro nopsaaka, He pa3pCuICHHbIC OTHOCUTCIIBHO HpOI/I3BO,HHOI7[ — CTCIICHHBIC.




16. YpaBHEHHs TIEPBOTO MOPSIKA, HE COACPKAIINAE OJTHOM IMepeMEHHOM.

17. O6muit MeTo BBEICHUS MTapaMeTpa IpU PEeIIeHUH YPaBHEHUA, HE pa3peIICHHBIX OTHOCHUTEBHO TIPONU3BOIHON. Y paBHEHUS
Jlarpanxa u Kiuepo.

18. OcoOble pemieHnst ypaBHEHHUH epBOro nopsiika. JJuckpuMUHaHTHAs KpUBasi, Oruoaroras.
19. 3apaga o TpaekTopusx. M30oroHansHble TPAEKTOPHU.

20. TeopeMa CyHIECTBOBaHUA U €AMHCTBCHHOCTH PCILICHUS 3a1a4U Ko JUJIsL ypaBHeHI/Iﬁ BBICIIUX NOPSAAKOB.

Kpurepuu onenku:

- OIICHKA «OTJIMYHOY BBICTABIIACTCS CTYJACHTY, €CJIH IMPOJEMOHCTPHUPOBAHO IITyOOKOE 1 IPOYHOE YCBOCHUE MaTepraa, T.€.
MOCJIEIOBATENEHO, TPAMOTHO M JIOTHYECKH CTPOIHO M3JI0KEHBI BCE TPH BOMPOCA OMIIeTa, YTO OMPEICIISCT MOBBIIICHHBIN
YPOBCHB;

- OLIEHKA «XOPOIIO» BBICTABIISIETCS CTYIIEHTY, €CJIH MIPOJAEMOHCTPUPOBAHO JOCTATOUHO MOJHOE YCBOEHUE MaTepuana, T.¢.
YaCTUYHO M3JIOKECHBI MIEPBHIH U (MIIH) BTOPOH BOTIPOCH OWMJIETa M BEIIIOJIHEHO YMEHHUE, YTO OMpEIEIIseT MOPOTOBEIA YPOBEHB;

- OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABISICTCS CTYICHTY, €CIIH MIPOASMOHCTPUPOBAHO O0IIee 3HAHUE MaTepHaa, T.e. YaCTHIHO
W3JI0KEH TIEPBBINA WIIM BTOPOIT BONPOC U BBIIIOJITHEHO YMEHHE, UYTO OTIPEIENSIeT IIOPOTOBBIH YPOBECHb;

- OLICHKA «HEYIOBJICTBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CJIH MPOJEMOHCTPUPOBAHO HE 3HAHUE MaTepuala, He BiaJIeHUe
TMOHATHIHBIM alIapaToM

Ilepeuenpb BONPOCOB K 3a4€Ty C OLICHKOM

1. HexoTopble TUIBI YpaBHEHUN BBICILETO MOPSAKA, pa3pelIMMbIe B KBaIpaTypax.

2. [IpomexxyTOYHBIE HHTETPAJBL. Y paBHEHHUS, IOMTYCKAIOIINE IOHKEHHUE TIOPSIIKA.

3. JIu"eiHbIe ypaBHEHHS BHICIINX MOPSIKOB M UX CBOWCTBA.

4. Obmiee penieHne JMHSHHOTO OTHOPOJHOTO YPaBHEHUS BBICIIIETO TOPSAKA.

5. JIuHeiHbIe HEOAHOPOIHBIC YpaBHEHUS BhICIIETo Topsiaka. Obmiee pereHue.

6. JInHeiHbIe OTHOPOIHBIE YPABHEHUS C TIOCTOSTHHBIMU KoddduineHTamu. O0IIee pemeHue.
7. JIuHeiHbIe HEOTHOPOIHBIC YPABHEHHUS C TIOCTOSTHHBIMU KoddduimenTamu. O0IIee pemeHue.

8. [IpuMeHeHne TPUrOHOMETPHYECKUX PSIOB K PEIICHUIO JIMHEHHBIX HEOJHOPOAHBIX YPaBHEHHUI C TOCTOSHHEIMHU
k03¢ dpULneHTaMU.

9. YpaBHEeHHS, TPUBOJSIIKECS K TUHCHHBIM YPAaBHEHHUSAM C MTOCTOSTHHBIMU K03 (QUITMCHTaAMHU.

10. TIpuBencHue ypaBHEHUS BTOPOTO MOPSIIKA K CAMOCONPSIKCHHOMY.

11. HopmanbHbie crucTeMbl OOBIKHOBEHHBIX TG (EPEHIIMATBHBIX YPAaBHCHHUH.

12. ®usndeckasi TpaKTOBKa HOpMaJbHOW CUCTEMBI M €€ pelleHue.

13. JloctaTo4HBIE YCIOBHUS CYIIECTBOBAHUS M €AMHCTBCHHOCTH peIIeHus 3anaun Komu 17151 HOpMaJlbHOW CHCTEMBI.
14. Obmee 1 yaCTHOE pelIeHUS] HOPMAIBHON CHCTEMBI.

15. CBs3p MeXAy YpaBHEHUSIMH BBICIIHNX ITOPAIKOB U crcTeMaMu IuddepeHnnanbHBIX ypaBHEHHH.

16. JIunetinsie cuctemsl. [locTpoeHne 0OIIeTo penIeHNs OTHOPOAHON JIMHEHHOW CUCTEMBI.

17. Obmee pernieHre HEOTHOPOAHOHN IMHEHHOW CUCTEMBI.

18. O61mme MeTopl HUHTETPUPOBAHUS CHCTEM AU(GEepeHINATBHBIX YpaBHEHHH. MeTO T MCKITIOUCHHUS.

19. JIunelinble CUCTEMBI C TIOCTOSIHHBIMU K03 durmentaMmu. MeTo Ditiiepa HHTETpUPOBaHKS cHCTeM JAu(epeHITnanbHbBIX




20. MeToa HHTErpupyEeMbIX KOMOMHAIIMI HHTETPUPOBAHUS CUCTEM IH(hepeHITHaNTbHBIX YpaBHEHUH.
21. Meton Jlanambepa uHTETpUpOBaHUS cUCTeM D hepeHITnaNbHbIX YpaBHEHHN.
22. T[lonsTHe ycTOWYMBOCTH penieHus quddepeHnnaibsHoro ypaBHeHHs o JISmyHoOBy. ACUMIITOTHYECKAs! YCTOMYMBOCTb.

23. ABTOHOMHOE ypaBHEHHE BTOpOro nopsiaka. dazoseie moptpersl. OcoOble TOUKH aBTOHOMHO# JIMHEHHON CHCTEMBI BTOPOTO
HopAIKa.

Kpurepun onenku:

- OIICHKA «OTJIMYHOY BBICTABIICTCS CTYJCHTY, €CJIM IPOJICMOHCTPUPOBAHO ITyOOKOE U IPOYHOE YCBOCHUE MaTepUaa, T.¢.
MIOCJIEIOBATENBEHO, TPAMOTHO ¥ JIOTHYECKH CTPOIHO M3JI0’KEHBI BCE TPH BOTIpOca OmieTa, YTo ONpeaesseT MOBBIIICHHBIN
YPOBEHb;

- OIICHKA «XOPOIIO» BBICTABISIETCS CTYAEHTY, €CIIH MPOJAEMOHCTPHUPOBAHO JOCTATOYHO MOJTHOE YCBOSHHE MaTepHana, T.c.
YACTUYHO HM3JI0KCHBI MEPBBIN ¥ (MIIKM) BTOPOW BOMIPOCHI OMJICTA U BBITIOJIHEHO YMEHHUE, YTO OMPECIISICT MOPOTOBEIA YPOBCHB;

- OIICHKA «YAOBJIETBOPUTEIHHOY» BBICTABISIETCS CTYIEHTY, €CIIH MIPOAEMOHCTPUPOBAHO O0IIee 3HAHUE MaTepHaa, T.e. YACTHIHO
M3JI0KEH TIEPBBIN HIIM BTOPOM BOMPOC U BBINOJIHEHO YMEHUE, YTO OMPEENSIeT MOPOTOBbIM YPOBEHB;

- OLIEHKA «HEYIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CJIH MPOJEMOHCTPUPOBAHO HE 3HAHUE MaTepuaia, He BiaJIeHUue
TMOHATHIHBIM aIlapaToM, T.€. OTCYTCTBYET H3JIO’KCHHE BOTIPOCOB OMIIeTa, COBOKYITHOCT BCETO MIEPEUHCICHHOTO OTIPEIeisIeT TO,
YTO YPOBEHb HE COPMHUPOBAH.

KOHTpOHLHLIe BOMPOCHI U 3alaHNA

1. (YK-1) B kaxoii popme 3anmcano ypaBuenue y'+y=1 ?
A) B sBHO#

b) B nuddepenunansuoit

B) B HesBHOM

Kmrou: A.

2. (YK-1) 3agaua Komwm — aTo

A) HaXOXICHHUE YACTHOT'O PELICHUSI, YIOBIECTBOPSIOIETO 38 JAHHOMY HAYaIbHOMY YCJIOBHIO
B) HaxosxeHue 4YacTHOTO PEIICHHUS, YIOBIETBOPSIOLIETO HaYaJIbHOMY yCIOBHIO y(X)=0

B) HaxoxmeHne o0IIeTo perieHust

Kirou: A.

3. (YK-1) CemelicTBO HHTErpajbHBIX KPUBBIX TU((EpEHINaIbHOI0 YPaBHEHUS MTPEACTABIISET COOOH ...
A) Obmee pemenne y=y(x, C) 3toro muddepeHnarbHOro ypaBHEeHUS

B) YacrHoe perenue sroro nuddepeniuansHoro ypasHenus npu C=0

B) cemeticTBO QpyHKIHIA, yIOBIETBOPSIIONIMX ycIoBHO Y (X)=0.

Kirou: A.

4. (YK-1) Onpenenure tun ypaBuenus x dx+y dy=0:
A) YpaBHEHHE C pa3AeISIONIMMUCS TIePEMEHHBIMU
B) ypaBHeHue ¢ pa3/iesleHHBIMHU ITEPEMEHHBIMU

B) ypaBHeHue B osHbIX auddepennnanax/

Kirou: A.

5. (OIIK-1) OmHOpoaHoe muddepeHIranbHOe YpaBHEHUE TPUBOAUTCS K YPABHEHHIO C PA3JCIIAIONIMMUCS TIEPEMEHHBIMU
MU [TOMOIIH MOACTAHOBKH

A) y/x=t(x)

B) y*x=t(x)

B) y+x=t(x)

Kimrou: A.

6. (OIIK-1) Kakoii tTun nuddepeHmanbHbIX ypaBHEHUN TTO3BOJISIET peITUTh MeToa bepHyun?
A) ogHOpOIHBIC

b) nunetinbie

B) ypaBHeHHUE B MOMHBIX TU(HepeHIramax

Kirou: A

7. (OIIK-1) CocTaBbTe XapakTEepUCTUICCKOE YpaBHEHHE I TG dHepeHIMATBLHOTO ypaBHeHH Y'+4y'-Sy=sin X u
HaluTe KOPHU.

A) k1=2, k2=-2

b) kl1=-2+i, k2=-2-i




B) k1=6, k2=-6

Kimrou:

B.

8. (OIIK-1)¥Ypasrenue P(x,y)dx+Q(X,y)dy=0 sBnsieTcsl ypaBHEHHEM B IMOJHBIX U depeHnranax, eCim I YaCTHBIX
Npou3BOIHBIX QYHKIMH P n Q BeIMONHSETCS ycnoBue
A) Px=Qy
b) Py=0Qx
B) Px=Qx
Kirou: b.

6. YHEBHO-METOJMYECKOE U TH®OPMAIIMOHHOE OBECHEYEHHUE JTUCHUIIJIMHBI (MOAY JISA)

6.1. Pexomenayemas utepatypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTODBI, COCTaBUTENU

3arnaBue

W3narenscTBO, O

On. agpec

JI1.1 |Ilaxaer B.B. Jlexiuu 1o Teopun OOBIKHOBEHHBIX T'opHo-Anraiick: http://elib.gasu.ru/index.ph
nuddepennnansHbeix ypasHenui. Y. 1: yueonoe | PUO T'ATY, 2015 p?
nocobue o HanpasieHuo 01.03.01 option=com_abook&view
Maremaruka (OakanaBpuar) =book&id=56:1ektsii-po-
teorii-obyknovennykh-
differentsialnykh-uravnenij
-ch-
1 &catid=5:mathematics&l
temid=163
JI1.2 |IlanreneeB A.B., OObIkHOBEHHbIE TU(depeHInaNbHbIe Mocksa: Jloroc, 2010 | http://www.iprbookshop.ru
SxumoBa A.C., ypaBHeHHUs: yueOHOe ocobue /9280.html
Pri6akos K.A.
JI1.3 | Apuonsg B.H. OObIkHOBEHHBIE 1U(depeHnnaIbHbIe Mxesck: UHCTHTYT http://www.iprbookshop.ru
YpaBHCHHS KOMITBIOTEPHBIX /92056.html
HCCIIeIOBAHUIT;
Perynsipuast n
Xa0THYeCcKast
nuHamuka, 2019
JI1.4 | Hountpsrun JI.C. OObIKHOBEHHBIE T epeHIInaIbHbIC Wxesck: Perynspuas | http://www.iprbookshop.ru
YpaBHEHHSA M Xa0THYECKas /92055.html
JWHaMuKa; THCTHTYT
KOMIBIOTEPHBIX
uccienoBanuii, 2019
6.1.2. lono/iHUTeIbHAS JIUTEPATypa
ABTODBI, COCTaBUTENHU 3arnaBue WsnparensctBo, rox On. agpec
JI2.1 | Margees H.M. OObIKHOBEHHBIE T epeHIInaIbHbIE Cankr-IlerepOypr:
ypaBHeHHUs: yueOHOe ocobue CrnenuanbHas
aureparypa, 1996
J12.2 | ®ununnos A.D. C6opHuK 3a1a4 1o 1uddepeHnnanbHbIM Mocksa: Hayka:
ypaBHEHMAM: yueOHOe ocobue Ui By30B Quzmaraut, 1979
JI2.3 | Kaiiroponos E.B. OObIKHOBEHHBIE T epeHIInaIbHbIE T'opHo-Anraiick: http://elib.gasu.ru/index.ph
ypaBHeHUs: yueOHoe nocobue Aisl 6akanaBpoB PUOTAI'Y, 2014 p?
o HanpasyeHusiM 010100.62 "Maremaruka" u option=com_abook&view
011200.62 "duzuka" =book&id=310:0byknoven
nye-differentsialnye-
uravneniya&catid=5:mathe
matics&Itemid=163
JI2.4 |IlaxaeB b.B. Jlexuu 1o Teopun 0OBIKHOBEHHBIX T'opHo-Anraiick: http://elib.gasu.ru/index.ph

muddepeHnuanbHeIX ypapHeHui. Y. 2: yue6HOe
noco6ue Ui CTYAEHTOB, 00y4aloIUXCs 10
HanpasieHuto 01.03.01 Maremaruxa
(6akanaBpuat) u 02.03.01 Maremaruka u
KOMITBIOTEPHBIC HAYKH (OakanaBpuar)

PUOTAIY, 2016

p?
option=com_abook&view
=book&id=145:1ektsii-po-
teorii-obyknovennykh-
differentsialnykh-uravnenij
_Ch_
2&catid=5:mathematics&l
temid=163



http://elib.gasu.ru/index.php?option=com_abook&view=book&id=56:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=56:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=56:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=56:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=56:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=56:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=56:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=56:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=56:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-1&catid=5:mathematics&Itemid=163
http://www.iprbookshop.ru/9280.html
http://www.iprbookshop.ru/9280.html
http://www.iprbookshop.ru/92056.html
http://www.iprbookshop.ru/92056.html
http://www.iprbookshop.ru/92055.html
http://www.iprbookshop.ru/92055.html
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=310:obyknovennye-differentsialnye-uravneniya&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=310:obyknovennye-differentsialnye-uravneniya&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=310:obyknovennye-differentsialnye-uravneniya&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=310:obyknovennye-differentsialnye-uravneniya&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=310:obyknovennye-differentsialnye-uravneniya&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=310:obyknovennye-differentsialnye-uravneniya&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=310:obyknovennye-differentsialnye-uravneniya&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=145:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-2&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=145:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-2&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=145:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-2&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=145:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-2&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=145:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-2&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=145:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-2&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=145:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-2&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=145:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-2&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=145:lektsii-po-teorii-obyknovennykh-differentsialnykh-uravnenij-ch-2&catid=5:mathematics&Itemid=163

ABTOPBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOX On. agpec
JI2.5 |Ilaxaes b.B. Pabouast TeTpaab IPaKTUUECKUX 3aHATUH 10 I'opHo-Anraiick: http://elib.gasu.ru/index.ph
TeOpUU OOBIKHOBEHHBIX AU (PEPEHIUATBHBIX BULITAI'Y, 2017 p?
ypaBHEHHMI: yueOHOe OocoOue Ui CTYAEHTOB, option=com_abook&view
oOyyaromuxcs no Hanpasienuto 01.03.01 =book&id=2131:rabochay
Maremartuka (Oakanaspuat) u 02.03.01 a-tetrad-prakticheskikh-
MareMaTHKa U KOMIIbIOTEPHBIC HAYKH zanyatij-po-teorii-
(bakanaBpuar) obyknovennykh-
differentsialnykh-uravnenij
-chast-
1&catid=5:mathematics&l
temid=163
JI2.6 |[Ilaxaes b.B. Pabouast TeTpaab IPaKTUUECKUX 3aHATUH 10 I'opHo-Anraiick: http://elib.gasu.ru/index.ph
TeOpUU OOBIKHOBEHHBIX AU (PEPEHIUAIBHBIX BULITAI'Y, 2018 p?
ypaBHeHHUH (4acTh 2): yueOHOE rmocobue option=com_abook&view
=book&id=2797:878&cati
d=5:mathematics&Itemid=
163
J12.7 | FOmarynos M.T. OO0bIkHOBeHHBIE M depeHInaIbHbIe Wxesck: Perynspuas | http://www.iprbookshop.ru
YPaBHECHHUS: TEOPHUS M NPUIIOKEHUS: yueOHOE U XaOTHYECKas /91969.html
nocobue JIuHaMuKka; HCTUTYT
KOMIBIOTEPHBIX
uccaeaoBanuii, 2019
6.3.1 Ilepeyens NporpaMMHOro odecnedeHust
6.3.1.1 | MatLab
6.3.1.2 | Moodle
6.3.1.3 | Google Chrome
6.3.1.4 | Kaspersky Endpoint Security ans 6usneca CTAHJTAPTHbIIN
6.3.1.5 | MS Office
6.3.1.6 | MS WINDOWS
6.3.1.7| NVDA
6.3.1.8 | SAunexc.bpayzep
6.3.1.9|PE]J OC
6.3.1.10 | LibreOffice
6.3.2 llepeyenb HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | baza nanubIx «1eKTpoHHas 6ubanorexa I'opHO-ANTalicKOro rocy1apCTBEHHOIO YHUBEPCUTETA»
6.3.2.2 | DnexkTpoHHO-OnbIHOTEUHast cuctema [PRbooks
6.3.2.3 | MexBYy30BCKas JICKTPOHHAs OUOIHOTEeKA

7. OBPA3OBATEJIbHBIE TEXHOJIOI'MU

poOIeMHas JIEKIHS

KOH(epeHus

JTIUCKYCCHS

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAY JIS)

Homep ayauropun

Hasznauenue OcHOBHOE OCHallleHH e



http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2131:rabochaya-tetrad-prakticheskikh-zanyatij-po-teorii-obyknovennykh-differentsialnykh-uravnenij-chast-1&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2797:878&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2797:878&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2797:878&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2797:878&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2797:878&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=2797:878&catid=5:mathematics&Itemid=163
http://www.iprbookshop.ru/91969.html
http://www.iprbookshop.ru/91969.html

222 bl Y4eOHast aymuTOpHs JJIs IPOBEICHUS Pabodee mecTo mpenogasarens. [locagounsie MecTa
3aHATHUI JCKIIMOHHOTO THIIA, 3aHATUI oOyuaromuxcs (TI0 KOJUYECTBY 00YJIAFOIIUXCS).
CEMHHAPCKOTO THIIA, KyPCOBOTO [lepenocHO# IPOEKTOP, HOYTOYK, IKpaH
MPOCKTHPOBAHUS (BBIMIOJHEHUS KYPCOBBIX
paboT), TPYNIOBEIX U WHAUBUIYIBHBIX
KOHCYJIbTAIIHi, TEKYIIEr0 KOHTPOJIS U
MPOMEXKYTOYHOM aTTeCTALIHI

207 b1 Jlexunonnas ayauropus. YdeOHas Ydenuueckas 1ocka, MPOSKTOP, SKpaH, CHCTEMHBIN OJIOK,
AyJTUTOPUS JJIsl IPOBEICHUS 3aHATHIA MOCaJI0YHBIC MECTa 00yJaromuXxcs (0 KOJTHYECTBY
JIEKIIMOHHOTO THUTIA, 3aHITHH CEMUHApCKOro | oOydaronuxcs), pabodee MECTO Tpero1aBaTess

TUIA, KYPCOBOTO MPOCKTUPOBAHS
(BBITTOTHEHUS KYPCOBBIX PaboT), TPYMIOBEIX
Y MHIVBUyaJbHBIX KOHCYIbTAIIHH,
TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM

aTTecTalyu
209 b1 KommnsrotepHslii kinace. YueOHast ayautopusi | Pabouee mecto npenoaasatens. [locanounsie MecTa
JUTSI TIPOBEJICHUS 3aHATUH JICKITAOHHOTO oOyJaromuxcs (1Mo KoJu4ecTBy oOydaromuxcs). MapkepHas
THIIA, 3aHATHH CEMHUHAPCKOTO THIIA, y4eHHYECKast JOCKa, IKpaH, MyJIbTHMEIUAIIPOEKTOP,
KypCOBOTO MIPOCKTUPOBAHNUS (BBIOTHEHHS KOMITBIOTEPHI € 10CTynoM B VIHTEpHET

KypPCOBBIX PadoT), IPYIIOBBIX U
WHIMBUYaJIbHBIX KOHCYJIBTAINH, TEKYIIEro
KOHTPOJISL ¥ TIPOMEKYTOYHOM aTTeCcTaluy.
ITomerenne aJist CaMOCTOSTEILHON paOOTHI

9. METOJMYECKHUE YKA3AHUS AJ151 OBYYAIOI[UXCS 10 OCBOEHUIO JUCIUIIMHBI (MOY.JI5T)

Jlexuuu, ¢ OAHOM CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX (hOPM y4EOHBIX 3aHITHI B BRICIINX YUeOHBIX 3aBESACHUIX, IPEICTABISIONIAs
co0oii crucTeMaTH4ecKoe, MOCIeI0BaTeIbHOE YCTHOE U3JI0KEHUE MPENOAaBaTelIeM ONPEACICHHOTO pa3jieia KOHKPETHOW HayKH HITH
y4eOHO# AUCIMIUIUHEL, C APYTOi — 3T0 0cobast popMa CaMOCTOSATENBEHON PaboThI ¢ YIeOHBIM MaTepuanoM. JISKIus He 3aMeHsIeT
c000ii KHUT'Y, OHA TOJIKO MOJTAJKHUBACT K HEll, pacKpbIBas TEMY, MPOOJIEMY, BBIIEISSI TIABHOE, CYIIECTBEHHOE, Ha YTO CICYeT
00paTUTh BHUMaHUE, YKa3bIBACT MYTH, KOTOPBIM HYXXHO CJIEIOBATh, JOOMBAsCh TITYOOKOTO MOHUMAHHS MIOCTABICHHON MPOOIEeMBbI, a
He o01Iel KapTHHBI.

PaboTa Ha JEeKIMU — 3TO CIOXKHBIN MPOLECC, KOTOPHIil BKIIFOYAET B Ce0s TAKHE DJIEMEHTHI KaK CIIYIIAaHHE, OCMBICIICHHE U COOCTBEHHO
KOHCIICKTHpOBaHHeE. J[Jisi TOro, 4TOOBI JICKIHS BBITOIHIIIA CBOE HA3HAYCHHUE, Ba)KHO MTOATOTOBUTHCS K HE U €€ 3aIliCH elle 10
OPHUXO0/a IPENoAaBaTeNs B ayAUTOPpHIO. be3 aToro nasnpHeiiee BOCOPHATHE JIEKIMH CTAHOBUTCS CIIOXKHBIM. JICKIHS B yHHBEPCHUTETE
paccuuTaHa Ha TOATOTOBICHHYIO ayIUTOpHIO. [IpenojaBaTenp u3naraet Jiro0oi BONPOC, OPUSHTUPYSICH HA T€ 3HAHHS, KOTOPBIS
JIOJDKHBI OBITh Y CTYICHTOB, YCBOUBILMX MaTepUall BCeX MPEIbLAYIIHNX JSKIUA. Ba)KkHO HAy4IUThCs CIyIIATh MPENOAaBaTess BO
BpeMsl JISKLIMH, MTO/ICPKUBATh HEMPEPhIBHOE BHUMaHHE K BBICTYMAIOLIEMY.

OpnHako, OJHOTO CITyIaHus HegoctarouHo. Heo6xoanmo (GHKCHpOBaTh, 3alKCBIBATh TOT IIOTOK HH(OPMAIINH, KOTOPHIH COO0IaeTcs
BO BPEMsI JICKLIMH — HAYYUTHCS BECTH KOHCIIEKT JICKIMH, T/1¢ HOPMYITUPOBAIKCH ObI HaHOOICe BaXKHBIC MOMEHTBI, OCHOBHBIC
HOJIOXKEHUSI, U3JIaraeMblie JIEKTOPOM. J{1isi BeIeH s KOHCIIEKTa JICKIIUH CICAYeT UCIIONB30BaTh TETPaib. BeqeHne KOHCIIeKTa Ha
JINCTOYKAX HE PEKOMEHAYETCsI, IOCKOJIBKY OHH HE TaK yJOOHBI B HCIIOJIb30BaHUH U 9aCTO TEepstoTcs. I1pn opopmiIeHn KOHCIIEKTa
JIEKIUH HEOOXOIMMO OCTABJIATH MOJISL, TIE CTYJCHT MOXKET 3alcaTh CBOU COOCTBEHHBIC MBICIIH, BO3HUKAIOIIHE TapalieIbHO C
MBICIISIMH, BBICKa3aHHBIMU JISKTOPOM, @ TAK)Ke BOMPOCHI, KOTOPhIE MOTYT BO3HHKHYTh B IPOLIECCE CITYLIAHMS, YTOOBI MOTYYHUTh HA
HUX OTBETHI IPU CAMOCTOSITENILHOM POPabOTKe MaTepuaia JICKIUH, IPU U3yIeHHH PEKOMEHIOBAaHHOH JIUTEPATyPhl WIN
HEMOCPECTBEHHO y MPEeojaBaTess B KOHIE JieKInuu. COCTaBIIsIsE KOHCIIEKT JICKLUH, CISAYeT OCTABIATh 3HAUUTEIbHBII HHTEPBAI
MEXIy CTPOYKaMH. DTO CBS3aHO C TEM, YTO MHOT/IA BO3HHKAET HEOOXOIMMOCTh BIIHCATh B IIEPBOHAYAIBHBIN TEKCT JICKIMH OJHY HIIH
HECKOJIBKO CTPOYEK, MMCIOLINX MPUHIIMITHATFHOE 3HAYCHNE M [IOYCPIHYTHIX U3 IPYTUX HCTOYHUKOB. PaccTOsSHHE MEXAY CTPOKaMU
HE00XOAUMO TAKKE ISl OYCPKUBAHMS CIIOB HJIM LEJIBIX TPYIII CJIOB (TaKOE MOJYCPKHBAHNE BBI3BIBACTCS HEOOXOANMOCTHIO
MIPUBJICYh BHUMaHHE K TAHHOMY MECTY B TEKCTE IPH MOBTOPHOM uTeHUH). OOBIYHO OTIEPKUBAIOT ONPEICICHH S, BEIBOJIBL.

Takxe BOKHO MOJTHOCTBIO 0€3 BCAKMX U3MEHEHHI BHOCUTD B TETPalb CXEMBbI, TAOIHIIBI, YSPTEKHU H T.II., €CIH OHH TPEIIIONIAraloTcs
B JICKIMH. J{JIs TOTO, 4TOOBI COBMECTHTh MEXaHUYECKYIO 3aIUCh C MOYTH JOCIOBHBIM (DUKCHPOBAHUEM HAUOOJIee BAXKHBIX
MOJIOKEHHH, MOYKHO UCIIOIB30BaTh CUCTEMbI YCIOBHBIX COKpaILIeHHH. B mepByto ouepeib COKpAIAOTCsl JUIMHHBIE CIIOBA U T€, YTO
HOBTOPSIIOTCS B PEYH JIEKTOPA Yamie Beero. [Ipu 3TOM caMo COKpAIeHHE TO/DKHO OBITH 110 BO3MOXKHOCTH KPATKUM.

Cemunapckue (npakrudyeckue) 3anatusi CaMocTosTesbHas paboTa CTYACHTOB 10 MOATOTOBKE K CEMHHAPCKOMY (IIPAKTHYECKOMY)
3aHSATHIO JOJDKHA HAYMHATHCS C O3HAKOMJICHHS C IUIAHOM CEMHUHAPCKOTO (IPaKTHYECKOT0) 3aHSTHI, KOTOPBIN BKIIOYACT B ceOs
BOIPOCHI, BHIHOCUMBIC Ha 00CYKICHHE, PEKOMEH/IAIIMH 0 TIOATOTOBKE K CEMUHAPY (MPAKTHUECKOMY 3aHSITHUIO), PEKOMEHAYEMYIO
JauTepatypy K Teme. V3ydeHue Matepuaia cieyeT HaqaTh ¢ IPOCMOTPa KOHCIIEKTOB JIeKIuil. BOocCTaHOBHB B MaMsITH MaTepHall,
CTYIICHT MPHUBOJUT B CUCTEMY OCHOBHBIC TIOJIOKEHHUS TEMBI, BOIIPOCHI TEMBI, BBIACISS B HEH TIIaBHOE M HOBOE, Ha YTO 00pamanoch
BHHMAaHUE B JICKIIMHU. 3aTeM CIIeIyeT BHUMATEIbHO MPOYUTATh COOTBETCTBYIONIYIO INIaBy y4eOHHUKA.

Jst ©osee yriryOIeHHOrO U3Y4eHHUsI BOIIPOCOB PEKOMEH/YETCsI KOHCIICKTHPOBAHIE OCHOBHOW M IOTIOJHUTEIBHOM JINTEPATYPBI.
Yurasi peKOMEHIOBAHHYIO JINTEPATYpPY, HE CTOUT [IACCHBHO NPHHUMATH K CBEICHUIO BCE HAIIMCAHHOE, CIICAYCT aHAJIN3UPOBATH TCKCT,
JIyMaThb HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIliCH [0 X0y YTCHHs, KOTOPBIC IPEBPAIIAIOT YTCHHUE B IPOLECC. 3AMUCH MOTYT BECTHCH B
pa3nu4HOil (hopMe: pa3sBEePHYTHIX M HPOCTHIX IUIAHOB, BBITHCOK (TE3UCOB), AHHOTALMI U KOHCIICKTOB.

TTono6pas, oTpaboTaB MaTepuai U YCBOMB €ro, CTYACHT JOJDKEH HaYaTh HEMOCPEACTBEHHYIO IIOATOTOBKY CBOETO BBICTYILICHHUS HA
CEMHUHAPCKOM (IIPAaKTHISCKOM) 3aHITHH IJIsl YeTO CIEAYET MPOAYMaTh, KAK OTBETUTH Ha KAXIBIA BOMPOC TEMBI.




ITo kaxxoMy BONpocCy IJIaHa 3aHITHH HE0OX0AUMO OATOTOBUTHCS K YCTHOMY co00mieHH 0 (5-10 MUH.), ObITh TOTOBBIM MPUHSTH
y4yacTue B 00CYXJEHUH U JOIOJHEHUH JOKIAJ0B U cOOOIIeHUH (10 5 MUH.).

BeicTymuieHne Ha CeMUHAPCKOM (TIPAKTHYECKOM) 3aHSITUU JJOJDKHO YIOBJIETBOPATH CIIEAYIOIINM TPEOOBAHUSIM: B HEM U3JIAraroTCs
TEOPETHYECKUE MOAXO/IbI K pacCMaTPUBAEMOMY BOIPOCY, NACTCSI aHAJIHU3 TPUHIUIIOB, 3aKOHOB, MOHITHI U KaTeropuil;
TEOPETHYECKUE TIOIOKECHUSI IOAKPEIUIAIOTCS (haKTaMH, IPUMEPAMH, BBICTYIJICHHE TOJDKHO OBITh apryMEHTHPOBAHHBIM.
JlaGopatopHbie pabOTHI SIBISIOTCS OCHOBHBIMU BUJIAMH YU€OHBIX 3aHATHI, HAMPABICHHBIMH Ha SKCIICPUMEHTAIIbHOE (ITPAKTHYECKOE)
MOATBEP KICHIE TEOPETUUECKHUX MONOKEHUH 1 popMupoBaHue 00IIEenPOoheCCHOHAIBHBIX U NPO(ECCHOHANBEHBIX KOMIEeTeHINH. OHH
COCTABJISIOT BAYKHYIO YaCTh TEOPETUUECKOM U MPO(ECCUOHANBHOM MPAaKTUYECKON TTOATOTOBKH.

B npouecce m1abopaTopHOi pabOTHI Kak BHIA yI€OHOTO 3aHATHS CTYACHTHI BBIIOIHSIIOT OHO WM HECKOJIBKO 3aJaHUi  TTOJ
PYKOBOJICTBOM TIPETIOIaBATENsI B COOTBETCTBHH C H3Y4aEMBIM COJICPIKAHUEM YIEOHOTO MaTepHaa.

Ipu BBIMOTHEHUH 00YYAOIIMMUCS JTA0OPATOPHBIX PAOOT 3HAYMMBIM KOMIIOHEHTOM CTAHOBSITCS IPAKTHYCSCKUE 3aIaHHS C
HCIIOIb30BAaHUEM KOMITHIOTEPHOMN TEXHHUKH, Ja00PaTOPHO - IPHOOPHOTO 000PpYAOBaHHS U Jp. BEIIOJIHEHHE CTYACHTaMH
71a00paTOPHBIX pabOT MPOBOANTCA C LENbI0: (POPMUPOBAHKS YMEHUH, IPAKTUUECKOTO OMBITA (B COOTBETCTBHH C TPEOOBAaHHUAMHU K
pe3ynpTaTaM OCBOSHHMS TUCLIUITIMHBI, U HA OCHOBAaHHUH IepedHs GopMHUpyeMBIX KOMIETEHIINH, YCTAaHOBICHHBIMH pabouei
HpOrpaMMOH TUCIUIUINHEI), 0000IIEHNS, CUCTEMaTH3AINH, YIITyOIeHNUs, 3aKPEIUICHHUS [TOTyYEHHBIX TEOPETHIECKUX 3HAHUH,
COBEPIIICHCTBOBAHUS YMEHHUI PHMEHATH MTOTYYCHHBIC 3HAHUS Ha IPAKTHKE.

CocraB 3aanuii 1u1s1 1ab0paTOpHON pabOTHI TOJDKEH OBITH CINTAHUPOBAH C PACYETOM, YTOOBI 32 OTBEICHHOE BPEMsl OHH MOTJIH OBbITh
BBITIOJTHEHBI KAYECTBEHHO OOJIBIIUHCTBOM CTYICHTOB.

Ipu m1aHUpOBaHUY Ja0OPATOPHBIX PabOT CIEAYET YUUTHIBATH, YTO B XOJIC BHITIONHEHHUS 33laHUN Y CTYACHTOB (hOPMHUPYIOTCS
YMEHHS ¥ IPAKTHICCKHIHA ONBIT PabOThI C pa3IMYHBIMU IPUOOPAMH, YCTAHOBKAMH, JIAOOPATOPHBIM 000PYIOBaHUEM, allapaTypoi,
IporpaMMaMy H Jp., KOTOPBIE MOTYT COCTABJIATh YacTh MpodeccnoHaIbHON NMPaKTHYECKOM MOATOTOBKH, a TaKKe
HCCIIeA0BaTeNbCKUE YMEHH (Ha0M01aTh, CPaBHUBATh, aHATIM3UPOBATh, YCTAHABINBATH 3aBUCHMOCTH, J€IaTh BEIBOJIBI M 0000LICHHS,
CaMOCTOSITETBHO BECTH HCCIIEA0BaHNE, 0DOPMIISITE PE3yIbTaThI).

BpInoaHeHHIO 1Ta00PaTOPHBIX PabdOT MPEAIISCTBYET MPOBEPKa 3HAHUH CTYICHTOB - MX TEOPETHYSCKON TOTOBHOCTH K BBITOJIHEHHIO
3a7aHusL.

DopMbl OpraHU3alMy CTYICHTOB IIPU MPOBEICHUH J1a00PaTOPHBIX paboT: GpoHTaNBHAS, TPYIIIOBas M UHAUBUAYaIbHAs. [IpH
(dpoHTaNBHOW (pOpME OpraHU3aIMH 3aHATUI BCE CTYACHTHI BBITIONHSIIOT OJJHOBPEMEHHO OJIHY U TY e pabdoty. [Ipu rpynnoBoi
(hopme opraHu3alMK 3aHATHH OHA M Ta K¢ paboTa BBIMOIHIETCS rpynnamu 1o 2 - 5 yenosek. [Tpu uHauBHYya pHOM hopme
OPTaHM3ALMH 3aHATUI KaXKIBII CTYACHT BBINOJIHICT HHINBHIYAIBHOE 3a/1aHHE.

Tekymmii KOHTPONIb YI€OHBIX AOCTIKEHUH MO pe3ybTaTaM BBIIOIHEHUS Ja00paTOPHBIX pabOT MPOBOJUTCS B COOTBETCTBHUH C
CHCTEMOU OIICHUBAHUS (PEUTHHTOBOI, HAKOMUTEIBHOM U JIp.), @ TaKkKe GopMaMu U MeToaMu (KaK TPAIUIHOHHBIMHE, TaK U
MHHOBAIMOHHBIMH, BKJIIOUasi KOMITBIOTEPHBIE TEXHOJIOTHH ), YKa3aHHBIMU B pabouei mporpaMMe AUCHUIUTHHBI (MOIyIist). Tekymmit
KOHTPOJTb ITPOBOAUTCS B MpeJiesiaX yIeOHOrO BPEMEHHU, OTBEACHHOTO paboYrM YyueOHBIM IIAHOM Ha OCBOCHHE TUCHUILIHHBI,
PE3yNBTATHI 3aHOCSITCS B XKYpHAJT y4eOHBIX 3aHATHH.

OO0beM BpeMeHH, OTBOAMMBIN Ha BBIIIOJHEHUE JTa0OpATOPHBIX paboT, INIAHUPYETCS B COOTBETCTBUU ¢ yueOHbIM 1ianom OITOIT.
ITepeuens nadopatopubix padoT B PIT/I, a Takke KOJHUECTBO YAaCOB HA UX IPOBEJCHUE TOJHKHBI 00ECIIEYHBATh PEaTU3aIHIO
TpeOOBaHMIA K 3HAHHUSM, YMCHUSM M MIPAKTUYECKOMY OMBITY CTYJIEHTA MO AUCHMILIMHE (MOIy o) cooTBeTcTByromiend OITOIT.
CamocrosrenbHas paboTa 00ydaromxcs — 3TO IIaHUpyemas yueOHasi, yueOHO-HUCCIIeI0BATENIbCKAs, HAyYHO-HCCIIE0BATEIbCKAs
paboTa, BBIMOIHAEMAas: BO BHEAYAUTOPHOE BPEMs 110 33AaHHIO M MIPU METOJUYECKOM PYKOBOJICTBE MPEIOIaBaTelis, HO 0e3 ero
HENOCPEJCTBEHHOIO Y4acTHsl.

O0BbeM caMOCTOSTENBHOM paOOTHI OMPEACIACTCS YYeOHBIM IIIAHOM OCHOBHO# NpodeccnoHaIbHON 00pa30BaTeIbHON MPOrpaMMbl
(OIIOIT), paboueit mporpaMMoit JUCIUTUTUHBI (MOTYJISE).

CamocrosTenbHas padoTa OpraHu3yeTcsl ¥ IPOBOJUTCS € LeJIbI0 GOPMHUPOBAHUS KOMIIETEHINH, TOHNMAaEMBIX KaK CIIOCOOHOCTD
HNPUMEHSTh 3HaHWUS, YMEHHS U JHYHOCTHbIE KauecTBa IJIs YCIEITHOM MPaKTHIECKOH NeITeTbHOCTH, B TOM YHCTIe:

- popMupoBaHus yMEHHH MO TIOUCKY ¥ UCIIOJIB30BAaHHIO HOPMATUBHOM, TPABOBOM, CITPABOYHON U CHEIMATBHOM JIUTEPATYPHI, a
TaKOKe IPYTrHX UCTOYHUKOB UH(OpMALIUH;

- Ka4eCTBEHHOTO OCBOCHHMS M CHCTEMATU3AIUH MTOJTYYSCHHBIX TEOPETHICCKUX 3HAHHHN, UX YTIyOJICHHS U PACIIUPEHUS 110
MIPUMEHEHHUIO HA YPOBHE MEKIPEIMETHBIX CBA3CH;

- hopMUpPOBaHHS YMEHUS MPUMEHSTD MOyYCHHbBIE 3HAHUS HA MPAKTHKE (B TPO(ECCHOHATIBHON ISSTENFHOCTH) U 3aKPETUICHHS
MPaKTHIECKUX YMEHHUN 00yJarommxcs;

- Pa3BUTHS MO3HABATENBHBIX CIOCOOHOCTEH, (OPMHUPOBAHHUS CAMOCTOATENHHOCTH MBILUICHNS 00yJalomuXCs;

- COBEpPIIICHCTBOBAHHUS PEYEBBIX CIIOCOOHOCTEH 00yUaromumxcs;

- hopMupoBaHUs HEOOXOIUMOTO YPOBHSI MOTHUBALIUK O0YYAIOIIUXCS K CHCTEMATHIECKON paboTe AJIsl MONydeHNUs 3HAHUH, YMEHHH U
BJIaJICHUI B IEPHOJT YIEOHOTO CEMECTpa, aKTUBHOCTH 00YYaIOINXCSl, TBOPYESCKOW HMHUIIMATUBBI, CAMOCTOSATESIBHOCTH,
OTBETCTBEHHOCTH M OPTraHU30BaHHOCTH;

- opMupoBanus criocobHOCTEH K caMOPa3BUTHIO (CaMOIIO3HAHHIO, CAMOOIIPEIENICHHIO, CAMOOOPa30BaHUIO,
CaMOCOBEPLIEHCTBOBAHHIO, CAMOPEATH3ALMH 1 CAMOPETYIISIIHNN );

- Pa3BUTHS HAYYHO-UCCIIEA0BATEIBCKIX HABBIKOB;

- Pa3BUTHS HaBBIKOB MEKJIMYHOCTHBIX OTHOIICHHUI.

K camocTosTensHOM paboTe 1o AUCHUILTHHE (MOJIYIIF0) OTHOCSATCS: MPOPabOTKa TEOPETUIECKOTO MaTepHasa JUCIUILTHHBI (MOIYJIs);
MOJrOTOBKA K CEMUHAPCKUAM M MPAKTUUSCKUM 3aHATHSAM, B T.4. MOJrOTOBKA K TEKYIIEMY KOHTPOJIO YCIIEBAEMOCTH O0YJaIOIMXCS
(Texymias aTTecTalys); MOroTOBKa K 1a00paTOPHBIM paboTaM; MOJrOTOBKA K MPOMEKYTOYHOH aTTecTauuy (3a4éram, IK3aMeHam).
Buapl, opMBI 1 00BEMBI CAMOCTOSATEIBHON PabOThl 00YUIAIOMINXCS IPU U3YYCHUH IUCIMIUTAHEI (MOJIYJIsT) OTPEACISIFOTCSL:

- CoJIepyKaHUEM KOMIIETEHIMN, OPMUPYEMBIX TUCIMIUTHHON (MOAYJIEM);

- crietiu UKo JUCIUIUTUHBI (MOJTYJIs), IPUMEHSEMBIMH 00pa30BaTeIbHBIMU TEXHOJIOTHSIMH;

- TpynoemMkocThio CP, npeaycMOTpeHHO# yueOHBIM TIaHOM;

- YPOBHEM BbICIIIEro 00pa3oBaHus (0akagaBpuar, CreHAIUTET, MAaTUCTPaTypa, acCUpaHTypa), Ha KoTopoM peanuzyercs OITOIT;




- CTETICHBIO NMOTOTOBIEHHOCTH 00YyJaIOMINXC .

KypcoBas paboTa sSBIsIeTCS CAMOCTOSTEIBHBIM TBOPYECKIM IMHCEMEHHBIM HayYHBIM BHJIOM AESATEIBHOCTH CTYACHTA 110 pa3padoTke
KOHKpeTHOI1 TeMbl. OHa OTpakaeT IPHOOPETCHHEIE CTYICHTOM TeOPETHIECKUe 3HAHHS U NIpaKTHIecKue HaBbIKU. Kypcosas pabora
BBITIOJIHACTCS CTYAEHTOM CaMOCTOSITEIIBHO O] PYKOBOJCTBOM HPETIOAABATENI.

KypcoBas pabora, HapsiIy ¢ SKk3aMEHaMHU H 3a4€TaMH, SIBIICTCS OJHON 3 (JOPM KOHTPOIS (aTTECTAINH), TO3BOJISIONIEI ONpe/IeIUTh
CTENEHb NMOArOTOBIEHHOCTH Oyaymiero crenuanucta. KypcoBble paboThl 3aIUIIAIOTCS CTYICHTaMHU 110 OKOHYaHUH U3YIeHHS
yKa3aHHBIX JUCLUILUIMH, ONIPEACICHHBIX YUeOHbIM IIIAHOM.

Odopmiierne paboThI TOKHO COOTBETCTBOBAThH TpeboBaHusIM. O0beM KypcoBoii paboTsl: 25-30 ctpanull. CIUCOK JINTEPATypPhl U
[Ipunoxxenust B 00beM padoThl He BXoAT. KypcoBas paboTa mo/mKkHa COAepKaTh: TUTYIBHBIN JIHCT, COAEPKaHUEe, BBEJCHHUE,
OCHOBHYIO 4aCTh, 3aKJIFOYECHIE, CIIMCOK JINTEPATyphl, MpuioxkeHue (mpu Heooxoaumocth). Kypcosast paboTa momiexur
PELeH3UPOBAHHIO PYKOBOAUTENIEM KYPCOBOH paboThI. PerjeHsus sBiseTcst o(HIUaNbHEIM JOKYMEHTOM H IIPUKIIA(BIBACTCS K
KypcoBoii paboTe.

Tematuka KypcoBBIX paboT pa3pabaThIBaeTCs B COOTBETCTBHH C y4€OHBIM IUIaHOM. PyKOBOANTEIb KypcOBOM pabOThI IMIIL TOMOTAET
CTYZICHTY OIPEISIUTE OCHOBHBIE HAIIPaBICHUS PabOTHI, 0OUEPTUTH €€ KOHTYPHI, YKa3bIBaeT T€ HCTOUYHHUKH, HAa KOTOPHIE CIEAYET
00paTHTH IMIaBHOE BHUMAHUE, Pa3bsACHSET, TAE OTHICKATh HEOOXOANMBIE KHHUTH.

CocTaBJIeHHBIH CITUCOK UCTOYHUKOB HAYYHOW MH(POPMAIIUH, TOJICKAIINN U3YUYCHHIO, CIIEYET [T0Ka3aTh PYKOBOAUTEIO KyPCOBOM
paboThL.

KypcoBast paboTta COCTOUT 13 TJIaB ¥ maparpagoB. BHe 3aBHCHMOCTH OT penraeMbIX 3a1a4 U BEIOPAHHBIX IOAXOA0B CTPYKTYpa
paboTHI IOJDKHA COZIepPIKaTh: THTYIIBHBIM JINCT, CONEpIKAHUE, BBEJICHIE, OCHOBHYIO YacTh; 3aKIIOYCHHE; CIIUCOK JINTEPATypEbI;
TIpUJIOKEeHUE(s).

Bo BBeaeHNH HEOOXOAMMO OTPA3UTh: AKTYaJbHOCTh; 00BEKT; MPEAMET; IIeIb; 3aJadd; METOIbI HCCIEIOBaHUs; CTPYKTYpa paboTHL.
OCHOBHYIO YacTh pabOTHl pEKOMEHAYETCS PA3AeINTh Ha 2 TIaBhl, KaXK1asi U3 KOTOPBIX JOJDKHA BKIIOYATh OT ABYX 0 YETHIPeX
naparpados.

CozepxaHue T71aB M HX CTPYKTypa 3aBHCHUT OT TEMbI U aHAIM3HPYEMOT0 MaTepHaa.

INepBas riuaBa J0DKHA HMETh 0030pHO—aHAMTHIECKHIT XapaKkTep M, KaK IIPaBUIIO, SBISETCS TEOPETHICCKOM.

Bropas raaBa o 6oJbIIeif YacTH pacKphIBaeT HACKOJIBKO 3TO BOZMOXKHO IIPEIMET UCCIIeJOBaHMs. B Heil IpHBOAATCS IpaKTHIECKUe
JIaHHBIC T10 POOJIeMaTHKe TeMbI CCICJOBAHMS.

BriBozibl 0(hOPMIISIIOTCS B BUE HEKOTOPOTO KOJIMYECTBA MPOHYMEPOBAHHBIX a03aleB, 4TO NPHAAeT HEOOXOAUMYIO CTPOHHOCTD
M3JIOKECHUIO N3YyYEHHOTO MaTepuaia. B HUX mogBoanTCS UTOT MPOBEAEHHOI pabOThI, HEOCPEACTBEHHO BHIBOJIBI, BEITEKAIOLINE U3
BCel pabOTHI ¥ COOTBETCTBYIOLIHE BELIBICHHBIM IIPpo0IeMaM, IOCTABICHHBIM BO BBEICHUH 3a/1a4aM Pa0OThI; YKa3bIBACTCs, C KAKUMH
TPYAHOCTSIMH IIPUIILIOCH CTOJIKHYTHCS B XOJIE UCCIICAOBAHNUSL.

INpaBuia HanrcaHUs ¥ 0(OPMIICHHS KYPCOBO# paboTHI perinameHTHpyrotcs [lonoxeHneM o KypcoBoi pabote (IIpoekTe),
YTBEpKJEHHBIM perieHueM Yuenoro coera ®I'bOY BO I'AT'Y or 27 anpens 2017 r.




KonTpoabHasi padoTa - CpencTBO IPOBEPKU YMEHHI IPUMEHSTH 1OJy4YEHHbIE

3HAHUS I PELICHMS 3a7a4 ONPENEIIEHHOTO TUIIA TI0 TEME WJIU pa3iely.
KontpoabHast pabora Nel.

1. Haiitu oOmwmii uaTerpan y (x,y) = C nuddepeHaIbHOr0 ypaBHEHNUS:

B.l. 4xdx—3ydy =3xydy - 2x)°dx; B.2. xqJ1+y* +yyp/l+x* =0;

B3. 4+’ dx —ydy=x’ydy; BA4. V3+y? dx—ydy=x"ydy;

B.5. 6xdx—6ydy =2x"ydy—3x dx; B.6. x3+y  dc+yN2+x>dy=0;

B.7. (e +5)dy +ye™dx=0; B.8. ¥

B.9. 6xdx — 6ydy = 3x’ydy — 2xy’dx ; B.10. V4—x*y'+x)’ +x=0.

2. Haiitu o6mmii naTerpan qudepeHnnaIbHOTO YpaBHEHNUS:

2 3 2
B.1. y’'= y—z +42 +2; B2, xy’= 3y 2y 2+2y)2c :
X x 2y" +x
B3. y’= Xy ; B4, xy’= x> +y> +y;
X=y
2 3 3 4 2
Bs. 2= 2 +62 +3 B.6. xy/= X T
X X 2y +2x
B7. y = ’2“+2y : BS8. xp/=2 \Jx* 1% +y;
X=y
2
B9. 3y'=2-+8% +4; B.10. xp’= \2x> + )7 +y.
X X
3. Haiitu pemenue 3agaun Kommu:
Y o2 — - , - : Thv_p.
B.l. y’- = =x, y(l) =0, B2, y’-yctgx =2xsinx, y(;)—O,
x

B.3. y’+ycosx=%sin2x,y(0)=0; B.4. y’+ytgx=cost, y(%)Z%;



BS. -2 =X +2v yl)=2; B6. 2007+xy)=(1+x) eV, w0)=2;

N | W

x+2
1
B.7. y’-Z=xsinx, y(£)=1; B.8. y’+l=sinx, wr)=—;
X 2 X V4
1
B.9. y’+2l=x2, y()=1; B.10. y’+l=x+ e, yl)=e.
X X

4. Haiitu pemenue 3anaun Komm:

B.l. y/+xy=(+x)e*y’, y0)=1; B2 xy'+y=27Inx, y)=

’

N | —

B3. 20y’ +y) =xy°, y(10)=2; B4. y'+4’y=4"+1De*™ )y, y0)=1;
B5. xy’-y=-"(Inx+2)Inx, y(l)=1; B.S. y’-%y=ex x+1), y0)=1I;
X+

B.7. 3(v’+y) =y Inx, y()=3; B.8. 2y’ +ycosx=y" cosx (I +sinx), y(0)=1;
BY. y'+4xy=47"e"(1-x), y0)=-1; B.10. 3xy’+ 5y = (4x=5)", y(1) = 1.

5. Haiitu oOmmit uaTErpan audQepeHnaIbHOro ypaBHEeHUS:
Bl 3 dc+ (¢~ Ddy=0; B2 (3C+ 2cos = )dr- X cosdy-0;
y y y y

B3. (3¢ + 4y dx + (Sxy +€)dy=0; B4 (2x—1- 2 )dx— o-Yay=0;
X X
B.5. (7 + ysec’x) dx + (2xy + tgx) dy = 0; B.6. (3x°y + 2y + 3)dx + (X’ + 2x +3y°)dy = 0;

Y i D2 v L X0,

NXP+y? Xy NXT+y? y oy

B.8. [sin2x—2cos(x+y)]dx— 2cos (x+y)dy=20;

B.7.(

2
B.9. (v + iz)dx + (% - x—3)dy =0,
Y Y

x y
B0, |—2 4 yldc+ [x+—L |y =0.

6. Haiitu pemenne 3agaun Komu:
B.L vy =y =1, y0) =2, y(0) =1/22);
B2. y”=128", y0)=1 y(0)=8; B3. y% +64=0 y0)=4 y10)=2;



B.4. y”+ 2siny cosjy +0, y0)=0, y(0)=1;

B.5. y”=32sin’y cosy =0, y(1)= n/2, y(l)=4;

B.6. y"=98y, y()=1, y(l)=7 BS8. yy*+49=0, y3)=-7 y(3) =-I;
B.8. 4°%y7=16—1, y(0) =272 y10)=1/2;

B.9. y”+ 8siny cosjy =0, y0)=0 y10)=2;

B.10. y”=72y", y2)=1 y12)=6.

7. IlpouHTerpupoBaTh OJJHOPOJIHOE JUHEHHOE YpaBHEHHUE:

B.l.y?+y=0; B2 y?+1007+9=0; B3 yY—y=0;

B.4. y(6)—y=0; B.S. y(6)+y=0; B.6. y”-6y"+12y’-8y =0,

B.7. y”-7y”+16y’-12y=0; B.8. y”+y”+0; B.10. y(5) + 8”7+ 16y"=0;
B.10. y(4) +8y”+ 16y = 0.

8. HaiiTu oO1ee pemeHrne HEOJHOPOTHOTO JTUHEHHOTO YPABHEHHUS:

B.l. y”+y”-6y’= (20x + 14) & ; B2. y”+4y”+3y’=4(l -x) e,
B3. y”7-y7-9'+9y=(12-16x)¢"; B4. y”+6y"+9y'=(l6x+24)¢" ;
B.5. y”7+2y”-3y'=(@8x+6)¢e; B.6. y”7-2y7-3y'=(8x—14) ™ ;

B.7. y”7+5y”+ 7y’+3y=(16x+20) e, B.S8. y”7-y”-5y'-3y=-(8x+4)e",
B9. y”-7y"+15y"-9y=(8x—12)¢"; B.10. y”7-6y”+9y’'=4xe".

9. Haiitu ob1iee penieHre HeOJHOPOIHOTO JIMHEHHOTO YPaBHEHUS:

B.1. y”-4y’+ 4y = ¢ sin6x ; B2 y”7-4y’+8y=¢" (=sinx +2cosx);
B3. y”+y=2cos 4x + 3 sin 4x ; B4. y”"+6y’+ ]3y=e‘3xcos8x;

B.5. y”+2y’=3e" (sinx + cos x) ; B.6. y”+2y'+5y=-cosx;

B.7. y”+ 6y’ + 13y = e cos 5x ; B8. y’+2y'=6¢€" (sinx+cosx);
B.9. y”+y=2cos 5x + 3 sin 5x ; B.10. y”+ 2y’ =10¢" (sinx + cos x) .

KonTpoabHnas padora Ne2.

1. ITpuBecTH K HOPMAJILHOM CHCTEME CIEAYIOLIEE JIMHEWHHOE YPAaBHEHHE:
B.1) y"+y"+y' +y=0; B.2) y"+3y"+3y'+y=0;
B.3) y"-3y"+)y'—y=0;, B.4) y"+4y'+4y=0;

B.5) y" +x*y=0; B.6) y"” +)'e" —xy=cosax;



B.7) y"-2y"-4y' +y=0; B.8) y" +)"-4y=0;

B.9) " +y"—y=sinx; B.10) y"—-2y"-2y'+y=e".

2. Pemuth cuCTEMY METOJIOM HMCKITIOUCHHUS:

dy _ d’x

z-1 =3x+y
2
B.1) EZ ; B.2) j’ ;
—=y-2 Do oy
dt dt
d’x d’x d
= aa "
B.3) 7 ; B.4) P ;
fzx —+ 2/:0
dt dt dt
dx dx
B.5) ; B.6) ;
@ _ b_ .
dt dt
@+3x+4y20 ﬁ:)c+5y
B.7) { ¥ : B.8) {4 :
Q+2x+5 =0 Q——x—3
dr g dr Y
§:8x+3y 4?—%+3x=sint
B.9) % ; B.10) { 4 :
d—y=—3x—y @er:cost
dt dt

3. Pemuth cuctemMy METOIOM MHTETPUPYEMBIX KOMOWHAIIHINA:

B.1) {@=ﬂ=@; B.2) { d _ dy __d
x y oz

X+y x4z x+y

B3) { dx = dy = az ; B4) {d—yzgz dx ;

z—y Xx-z y—x’ z h% (z—y)2



B.5) {zdy :(y—x)dZ:—zdx; B.6) {dx Ay _dr,
z—1 1 -z xt —yt xy
y__z
d _ 3
B.7) {dx @:d_p=_d_q; B.8) 1 (z y);
y X q p dz _y
dx (z-y)
B.9) {dx dyzg; B.10) {dx dy _dz _du
x Yy z X Yy z mu
4. PeunTh cucTEMY METOAOM Diijepa:
=y+z,y(0)=0 y'=3y-z,y(0)=1

Bl){ ;
Z'==2y+4z,z2(0)=-1

B.3){y,:y_z :
Z=—4y+4z
dt
V'=2y+z Y
B.5) {", : B.6) 1",
z'=-6y -3z z
I=2 _3 ’
B.7) {y, yToE, B.) {y,
Z'=3y+2z z

'=4y-5
B9y Y T TF :
Z'=y,y(0)=0,z(0)=1

5. Ucxons u3 onpeneneHus yCTOHYMBOCTH MO JISIMyHOBY, UCCIIEI0BaTh Ha YCTOMYHUBOCTh

peuieHus CIeAyINX YPaBHEHUM:

dx
B.1) —=2x+1t; x(0)=1;
)dz X 0)

—x+t,x(1)=1;

B.3) &
dt

dx
B.5) 3(t—-1)—=x,x(0)=1;
) 3( )dt x,x(0)

2 =10y —4z,2(0)=5"

2 (L
.t

=y+z
=—10y-z’

=y-2z
=6y—5z’

I — — :1
B.10) Y ~ Y22 O=1
Z'=z-y,(0)=0

B.2) §= 2t(x +1),x(0)=0;
dt
dx
B4) —=2+1¢x(0)=1;
) % x(0)

dx )
B.6) —=4x—t"x,x(0)=0;
)a’t (0)



dx dx 3
B.7) —=t—x,x(2)=0; B.8) 2t—=x-x",x(1)=0;
)dt (2) ) I @

B.9) ﬁ(t+1):x,x(1):1; B.10) ﬂzxz—y,y(O)zl.
dt dx

6. Hcxons u3 onpeneneHus ycTonuuBocTy 1o JIsmyHoBy, uccienoBaTh Ha yCTOMYMBOCTh

HYJIEBOE PEIICHHE CICAYIONUX CHCTeM ypaBHeHui BOau3u Touku (0,0):

Bl Do Dy By E_ sy B3) Fo Y,
dt dt dy dt dt dt
dx dy 3 dx dy . dx dy 2
B4)—=—-y,—=2x"; B.5) —=y,—=- ;0 B6)—=y,—=—=x(1+y");
Va2 Vo =Y T T Y 2i+?)
dx dy . dx dy
B.7) — =—-ycosx,—=sinx; B8) —=x-6y,—=1/2x-2y;
) g YOS Ty =sinx T
dx dy dx dy
B9)—=-—x-9y,—=x-y; B.10) —=2x,— = y.
Y =TT Y Y~

3) UupuBuayaabHbIe 3a1aHNS.

NuauBuayanbHble 3aJaHusl — 3TO 33J]aHUS HA CaMOCTOATEJIBHOE PEIICHUE
3amay no kypcy uddepennmanbabie ypaBHEHHs, B OTJIMYHAE OT KOHTPOJBHOU
paboThl, BBIMOJHAEMON Ha TPAKTHYECKOM 3aHsATUU. [Ipu  BBIMOJHEHHH
WHIMBUTyAJIbHOTO 3aJaHUsl CTYJCHT MOJKET HCIIOJIh30BaTh JIFOOYIO CIIPaBOYHYIO
JUTEPATYypy, B TOM UHCIE, B JJEKTPOHHOM BuAe. MHAuBUAyanbHOE 3aJaHUE
OIICHUBAETCSI OLIEHKOM «3a4T€HO» WM «HE 3auyTeHO». [Ipu mosydyeHuu OLEeHKH
«HE 3a4TEHO» CTYJEHT MPOJOHKAaeT PaboTy HaJ WHIWBUIYATbHBIM 3aJaHUEM JI0
MOJYYECHHUS OLICHKHU «3aU4TCHOM.

NuauBuayaabHbie 3aganusa Ne 1.
1. IlpoBepbTe, IBISIOTCS JIM YKa3aHHbIC GYHKIIUH PEHICHUSIMUA COOTBETCTBYIOIIHMX
mudepeHIaTbHBIX YPaBHEHUM:
B.l.y=5¢"-2x+1 y/+ 2y = -4x
B2.y =1k yi=x+y’
B.3. y = cos2x y'==2xy



B.4.y =sin2x y’+4y'=0

B.5.y=("—-x)/ 2" (x +y)dx + xdy = 0
B.6.y = 2e I-x’ xydx + Mdy =0
B.7. x = 5sint, y = 2cost v’ '=—(4/25)(x/y)

B8 . x=te y=¢' y'=x/

B.9. x = cost, e = sint (1+ xy)’+y2 =0
B.10.x =t y=¢"' y'=—=x/y

2. TlpoumnTerpupoBats 3aanHbIe MU epeHIInaNbHbIC YPaBHCHHUS.
B.l.a)y’'=9"—4; 6)—(x—3pdx=(2x—6y+2)dy; 6 y'dy+3xdx + 2x°dx = 0;
2) 2xMyy 4yt = axC; 0)y'—ytgx =Y, e)y’=ye —2y;
orc) (4 -2/ )dx + 2y/xdy = 0; 3) (x + )y )dx + 2xydy = 0;

B.2.a) xy’=yln/y/; 0) (x +2y—1dx+ (2x +4y + 1)dy = 0;
8) yidy + 3x)°d[ + 2Xdx = 0; 2)3y—Tx+7=0CBx—7y—3)y’;
0) xy’'—y = x’cosx; e) (1 +xX°)y’=xy+x°; ac) (vx)dx + (' + Inx)dy = 0;

3) ' =x" +

B3.a)y'tex—y=1; 0)y’= (4x +y—])2; 6'))/2—4xy+4x2 =0,
)+ 2)dx—(2x+y—4)dy =0; 0)xy’—4y=2x2 \/;
e)y'=2y/(x+1)=(x+ 1) ac) 2x(1 + /x> —y)dx — x> =y dy =0;
3) y’=y'cosx + y tgx;

B4.a) (1 +didx)=1; 6)y’=3""; 8) (2xy +V)dx + (2xy + x°)de = 0;
) (2y—4x+6)dy +(y+x—3)dx =0; o) x(x—1)y'—(x+ 1)y +4=0;
ey’ +2y= y2 e'; a1c) 3x° (1 + Iny)dx = (2y —x3/y)dy; 3) xy’— 2% \/; =4y,

B.5. a) 2y siny dx + x( siny + y cosy) dy = 0; 0) (x —3y)dx + (2x — 6y + 2)dy = 0;
8)xy'=y+ x> +y*; 2) 2x2y’=y3+xy; 0) (2 —x)y’=1;
Qy'—y=(1+x)s ) (x+y)dy = ydx; 3) y'dx — (xy + x')dy = 0;

B.6. a) (1 +dt/dx) = I; 6)y'—y=2t-3: 8y =2x/3x —);



)2y’ +x=4 \/; 0)xy'—y =2x; e) 3xy’— 2y =xh7;

ac) ydy = (xdy + ydx) 1+ y° ; 3) 3x°(1 + Iny)dx = (2y — x*/y)dy;

B.7.a)y’=9"—4; 0)y=xy'-2y’'+1; 8) v’ = (/x)(l +Iny—Inx),
o) 2x*yy + 1yt = 4x5; )y’ +y=x+2; e)xy’— 4y = 2x° \/; ;
) (8 + )y’ =2xy; 3)ydx— (xy +x7)dy = 0;

B.8.a)xy’=yln/y/; 6)y’=(x +y): 8) xy’ = m ;

2) (y+2)dx — (2x +y—4)dy = 0; )y’ +y=x" -1 e)y’+ 2y =ye';
ac) eVdx — 2y + xe?)dy = 0; 3) (x° + 3In y)ydx = xdy;
B9. a)y’tgx—y=1; 6) (xy +x) dy + (x)° — y)dx = 0;
8) y cosx dx + (2y — sinx)dy = 0; 2) 2xdy = (xy* + 1) ydx;
0)y'—4y =e™; e)y'—y=(I+x)y ac) y(x + y)dx + (xy + 1) dy =0;
3) 26y’ = y(2x" = °);
B.10. @) ( \Jxy — /x )dy + ydx = 0; 6)y'=3"
8) (x2 +2xy—y2)dx + ()/2 + ny—xz)dy =0; )2y’ +x=4 \/; K
0)xy’—y =2x; e)y’+ 2xy = 2xy; o) (37 +V )7 )dx — ((2x° +35v)h°)dy = 0;
3) (x° + 2x + y)dx = (x — 3x2y)dy;
3. HaiiTi yacTHbIC pelIeHuUs, YIOBICTBOPSIONINE HAYaIbHBIM YCIOBHSIM.
B.1. @) y’+ y cosx = sin x cosx, y(0) = 2;

6) (1 +x/y)dx + (1 —x/v)dy =0, () =2.

B2 a)xy'+y—-¢e =0, y(a)=>b, 6) (1 +e)yy'=e, y()=1.



B3. a)xy’'—y/(x+1) =x, y0)=1; 6)y’=2\/;lnx, yie) = 1.
B4. a)y’ +xy =x°, v2)=1; 0) xy’=y/ Inx, y(e) = 1.
B.S5. a)y’—ytgx=1/kosx, y(0)=0;

6) (sin xy + xy cos xy)dx + x° cos xy dy = 0, v(l) = 2.
B6. )y’ =x/(1-x°), y0)=1 6 y'=9" -4 y0)=1.
B.7. a)y'—y/(1-x")—1-x=0, y(0)=0;

6) (/(x + y))dy = (/( +y))dx —dx,  y(2) =2
B.S8. a) 2 —x)y’=1, y0)=1;

0) (siny + y sin x + 1/x)dx + (xcosy — cosx +1/y)dy =0, y(w/2) = r
BY. @)y’ =x/(1-X°), y0)=; 6)y'=9%"—4  y0) =1.
B.10. @) xdy + (x + y)dx =0, y(1) =1; 0)y’cosx=y/lny, y@0)=1.

4. MeToaoM U30KINH OCTPOUTh HECKOJIBKO MHTETPAJIbHBIX KPUBBIX.

B.l. y'=x+y; B2 y'=2x-y; B3. y'=y—x; B4. y'=x(y-1);
B5. y'=x+1; B.6. y'=(%)(x—2y+3); BJ y'=x"+)" B8 y'=x"—)%
B.9. y'=y—x’; B.10. y’=y/2x.

5. HaiiTu Bce pemieHnst TaHHBIX YPaBHEHUI; BBIICTUTh OCOOBIE pelieHus (€CIM OHA
€CTh):
B.l.a)w”-(y+Dytx=0; 6 2w =x(y’"° +4); 8)y —4y=0;
o) y=y’? -xy’+x’ /2.

B2.a)y’ -y /ax=0; 6)y=x(1+y)+y? &y’ —dxpy’ +87’=0;

4

o) (y'+y)’=y’y’

B3.a)y”-8 =0, 6 y=-xp'+y”’ @y’-y=0;

) ¥y’ +y =1



B.4. a)y’3—xy’2—4yy’+ 4xy =0, 6) 2y(y'+2) =xy’2; 8) y'= 3\/;2—8;

o)y -y + e =0.

BS. @)y’ =4y/; 6y=x-y7; &)y +y) +3x -2y =0;
2) 3xy’’ =6y +x+ 2y =0.

B.6. a)yy'+y =x"+xy; 6)y=xy'-a l+y2 ;8 —=2xy) =2y,

2y =xy’+ 4Ja’y’? +b*.

B.7. a)y’’ = 4|Lx 6) y=xy'+ 1=y ; ) 8 —12y?=27(y—x);

) y'=(x-y)+ 1

B8. a) xy’=1+y” ; 6)y= xy’+y’2—y’ ; 8) y’2=9y2 ;

2 y(y—2xy’)°=2y".
B9. a) y’(1+y?)=d ; 6 x= A % ;o8 X Hxy=3x+y’;
y

1
2)xy2y/_y3 — §x4‘

B.10. @) X’y +3xy’'+2°=0;6) y=2xp"-y"; 6 xyp’-y’=x"

o) y-1=¢"%,

6. CocraButh nuddepeHnanbHOe YpaBHEHUE OJTHO- HIIA JBYXITAPaMETPUUIECKOTO
ceMelcTBa JINHUHN.
x2

2
a

2
B.I. X . yT; B2, y=a(l-e" ; B3 y=2, B4 ¥y =—ax;
X

B.5. y=ax2+bx+c; B.6. y=an/“ ; B.7.y=C1x+&+C3;
X

B8. (x—af +@(-bl=1; BI. y=Cie"+Ce™ ; B.10. y=e"(ax +b).



7. HaiiTu ob1iee pemeHre ypaBHEHUS, JOMYCKAIOIIETO MTOHUKEHUE TIOPSIKA.

B.1. a)yIY:X,' 6) y/:xy//+y//2; 6') yy//:y/Z . Z)ny”—’_yy,'ny,z:O.
B2. a)y”=x+cosx ; 6)y”xinx=y"; ¢ 4 y"=y?—1;
o) X'y =y 2%y = By + 2 )y + 2y +y 7 =0,

B3. a) y’=xe'; 6) xy”+y’=1,; 6 xy”"=y’Iln (Z) c2) Xy =h-xy').
X

B4. a) y'(x+2P=1; 6) y'(1+y°)=ay”; 6 xy”+y’=x+1;2)y"y +1=0.

Na’ -x* —0

BS5. a)xy”=y’; 6) w”’=1; ¢ X’y"+xy’'=1; 2)xyy”-xy"*-yy-bxy’?
B.6. a)xy”-y"=0; 6)tgxy”-y’+ I/sinx=0; 6)y”"y +4=0;

2) X" -y"%) +xyy = yAx’y 7

B7. a)y”=\1-y" ; 6)y”cig2x+2y"=0; 6 3y"=(1+y”)",
)Xy =(y-x).

B8.a) xy”=y’+x’; 6) x'y’+xy'=1; ¢ 1+y”=2p";

2) w7y =y /l+x7

B.9. a) y”=] +y/2 ; 6) xym_y//+ ]/x=0; 6) 2yy//+y/2+y/4=0’.

2) xyy”-xy’?-yy’=0.

B.10. @) 2y"=y"/x+x"/y"; 6) (1 +x)y"+2xy'=x" ; ) 3y’y"=¢";

2) x'y"+ (y’-y) =0,

8. HaiiTu oOmiee pemenre U pemuTh 3aaaqy Ko a1 ypaBHEHUI:
B.l. a)y”-4y”+5y"-2y = (16— 12x)e™ ; 6) y”+2y’'=4e" (sinx +cosx) ;
8) y’+ 7r2y =7/ cos 7x, v@0) =3, y'(0) =0.
B2. a) y”-3y"+2y'=(1-2x)€"; 6) y”-4y’+ 4y = -¢* sin 6x;
8) y "+ 3y'=9"/(1+e), y0) =4, y'(0)=3(1-1In2).
B3. a)y”-y"-y'+y=0Bx+7)e™ ; 6)y”+2y/=-2e" (sinx +cosx);
8) y'+4y=8ctg2x, y(n/4)=5, y(n/4)=4.
B4. a) y”-2y"+y’'=(2x+5) e~ ; 6) y’+y=2cos 7x + 3sin 7x ;



8) y'-6y’+8y=4/(1+e%), y0)=1+2In2 y’ (0)=6In2.

B.5. a) y”7-3y"+4y=(18x—-21)e" ; 6) y”+2y'+5y=-sin2x ;
8) y7-9/+ 18y =9¢" /(1 +e™), »0)=0, y’'(0)=0.

B6. a) y”7 -5y"+8y-dy=(2x-5)e" ; 6) y’-4y’+8y=¢" (5sinx—3cosx);
8) y’+ 7r2y = 7?/sin Tx ; v(1/2)=1, y'(172) = 72,

B7. a) y”-4y"+4y'=(x-1)e" ; 6) y’+2y'=¢" (sinx +cosx) ;

1 1
6 vt —y=———— , y0) =2, y'(0)=0.
) v YT ol m) y(0) y'(0)
BS8. a) y”/+2y"+y'=(I8x+21)e™ ; 6) y’-4y’+4y=e"sin3x;

—3x

&y 3+e"

, y0)=4In4, y'(0)=33Ind-I).

BY. a)y”+y” -y'-y=@8x+4)e ; 6) y’+6y’+ 13y =e"cos4x ;
8) y'+y=4ctgx, wWrn/2)=4, y(n/2)=4.
B.10. a) y”-3y’-2y =-4x¢* , 6) y”+y=2cos 3x— 3sin 3x ;

6) y//_6y/+8y: 5 4_2‘{ , y(O):]+3l}13, y’(0)=]01n3
+e

NupuBuayaabHoe 3aganme No2.

1. [TpounTErpupOBaTH CUCTEMY HOCIIEI0BATEIbHBIM HHTETPUPOBAHUEM HIIU METOJOM

HUCKIIFOUYCHUS.
dy _ @ P4y
B.1){4x . B.2) | 4t : B.3) {4 :
= _ D i 2= x+2
a7 dr d 4
Q:—y—Zz @:2x—y @:x—Zy
B.4) Jdx : B.5) 4 4t : B.6) {4t ;
é—?: +4z ﬂ—x+2 ﬂ—x—
a7 di 4 a7
dy _
de o a &
B.7) {4t : BS) | “Z_2. . B.9) {4t :
Dy, dt g
d é:2x+y dt
dt




2. Haiitu obuiee pemieHre MeToaoM Jitniepa.

"=y — l:2 + ':2 _3
B | TV B2y {7 T, B3) 7 "V,
z'=—4y+4z z'=-6y-3z z'=3y+2z
-2 4x+5 '=y+
B4y |2 TV, Bs) T B6) | T,
Z—6y 5z’ y=—4x- 4y z==10y—z
'y . o "= y+ "=3yp—
B {2 TR By L T By L TR g | VTR
Z'=—y-3z y=4x-3y z'==-2y+4z z =10y—-4z

3. IlpounTterpupoBaTh MeToaoM Jlamambepa.

X = 6x — X =2x-9 2y -3
B 7Y, B2 {1 Y, B3) [NV gy [T
y=Xx y=3x-2y y=x+8y y=y—2x
x=5x-3y=0 X=x- X=x+ x+x+5y=0
B.5)!" Y=0 Bey ! el 7. BY) r=
y+3x+y=0 y=y—4x y=3y—-2x y-x—y=0"

X=2x+y XxX=3x-y
B9) <. ;  B.10) <. .
y=3x+4y y=4x-y

4. PemmTh cucteMy, BBIACITUTH PELICHHUE, YIOBIETBOPSIONIEE HAYAIbHBIM YCIOBHSIM:

B.1y | Y yZ;y() : B.?2) =oy-z Y »(0) :
'=2y+4z z(0)=-1 z —lOy 4z z(0)=5

x=4x+6y  x(0)=1

B3) x=2x+y  x(0)=1 B.4)
' y=2x+3y+t  y0)=1

p=x+2y 2(0)=3

b

B.5) {x y+t x(O)zl; {

x+y x(0)=2
x+

y=x+e 3(0)=0 y(0)=4
Y
por L
B.7) S y(0)=-1 B.8) {y y(0)=1
S z(0) =1 z(0)=0



X==y+z y(0) =
B.9) yv=z ; x(0)=

zZ=—X+tz Z(O)—

’

"=y+ 0)=0
B.10) y=y+z ;y() _
z'==2y+4z z(0)=-

5. Haiitu obuiee peuienue.

=2y+z—e™ =2 +2e"
B.I) y+z-—e : B.2) y—z+2e"
——3y+22+6e z—3y 2z +4e"
B.3) y=z—y-2e" : Y =ae"‘; B4) | X=x—-y+4cos2t o
z'=—6x+4z—4e™ z, =be" y=3x—-2y+8cos2t+5sin2t
=x+y—cost '=2y+z-4 =ax+b
B.5) X=x+y . Bé y'=2y+z ; Y, =ax ;
y=-2x—y+sint+cost’ Z'=y+2z+3x-6 z, =cx+d
B.7) ):—Zy z—smx_ ylzacosx+bs?nx; B.8) y'=5y+4z+ex;
z'=3y-2z-cosx z, =ccosx+dsinx z'=4y+5z+1
'=-5y+2z+40 cost?
B9y |¥ T VT e, B.10) 4 VT
z'=y—6z+9e¢™" Y =—x+sint
6. IIpounrerpupoBarh cuctemy auddepeHIatbHbIX YypaBHEHUH.
2 '
y'=2xy* yi=e Y=y y=z
B.1){, z-x; B2){, 2z :; B3) I+x°" . Bay |, 2.
z'= z'= , 1 z'=—
2'=-5y-5z ey 1 x 0 y 0z
z
y,_z+e
Bgy — & _ & __d B.10) zte
mz—ny nx—Iz [ly—mx g e ’
zZ+e

7. Ucnonb3ys onpeaerneHne yCTOMYMBOCTH MO0 JIAMyHOBY MCClie10BaTh HA YCTOMYMBOCTh

pelIeHNs ypaBHEHHUS:

B.1) & ooxir x(0)=1. B2) & _ix-1). x(0)=0.
dt dt



B.3) ﬂzx—t, x(0)=1. B.4) ﬂ:y+x, y(0)=1.
dt dx

B.5) Q:x—y, y(0) =-1. B.6) ﬁ:5+z‘, x(0)=1.
dx dt
dx x dy

B.7) —=—-1, 0)=0. B.8) —=x-4, 0)=1.

) ek x(0) ) PR y(0)

B.9) P =x" -y, y(0)=0. B.10) P =2x(1+y), »(0)=0.

dx dx

8. UccnenoBarh Ha yCTOMYMBOCTH TOUKY Mokosi (0;0) cucTeMsr:

§:x+2y —=2x+y 7
B.1) d; , B.2) yf B.3) ;
—=2x+ —=-x+2 —
dt Y t Y t
@:x+2y @=—x—2y d
B4y |dr ’ B5) 1t B.6) {d
d d d
—y——x—y —y:2x—y 4
dt dt dt
@——2x—y ﬂ— -y dx
B.7) ng : B.8) C;f , B.9) d;
Zox-2 Zox+2 =
a7 a7 d
@:y—2x
B.10) 2”
—y:2y—x






