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02.03.01 MaTemaTuka U KOMIbIOTEPHbIE HAYKU

udpossie TexHOIOTHH

Kpanudukanus O0akxanasp
®dopma 00ydeHus O4Hast
OO1mas TpyL0eMKOCTb 43ET
Yacos 1o yueOHOMY ILIaHy 144 Bunp kouTpONs B cemecTpax:
B TOM 4HUCJIE: 9K3aMeHbI 5
ayIUTOPHBIC 3aHATHUS 36
caMoCTOsITeNbHAs paboTa 71,1
4acoB Ha KOHTPOIIb 34,75

Pacnpenenenne YacoB T CHMILIMHBI 10 CeMeCTpaM

Cemectp 53.0)
(<Kypc>.<Cemectp Ha Kypce>) Htoro
Henens 16 1/6
Bug 3anstuit VIl PII vl PII
Jlexnun 18 18 18 18
IIpakrTnueckue 18 18 18 18
Koncynbranuu (m1s cTyneHra) 0,9 0,9 0,9 0,9
KoHTpomnb caMocTosTenbHOM paboThl pu 0,25 0,25 0,25 0,25
MIPOBE/ICHUH aTTECTALUKI
Koncynpranum nepen 3x3aMeHOM 1 1 1 1
Hroro ayx. 36 36 36 36
KonrakrtHas pabora 38,15 | 38,15 | 38,15 | 38,15
Cam. pabora 71,1 71,1 71,1 71,1
Yacel Ha KOHTPOJIb 34,75 | 34,75 | 34,75 | 34,75
Utoro 144 144 144 144
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K.¢h.-M.H., Ooyenm, [laswvioxun Hean Bopucosuy,x.¢h.-m.H., doyenm, Ihwurapesa Tamvana Anexceesna, k.p.-m.H., Ooyenm, Typmyesa
Tamvana Anexcanoposha

Pabouast nporpamMma JUCIUIUIAHEL

JAndpepenunanbnbie ypaBHeHHs

paspaborana B coorBerctBuu ¢ ®I'OC:

DenepasbHbII TOCYAAPCTBCHHBINH 00pa30BaTeNbHBII CTAHAAPT BHICLIET0 00pa30BaHus - OakalaBpHar 110 HANPABICHHUIO TOATOTOBKU
02.03.01 MaTtemaTtuka 1 KOMITbIOTEpHBIE HaykH (nprka3 MuHoOpHayku Poccuu ot 23.08.2017 r. Ne 807)

CoCTaBJIeHa Ha OCHOBAHUH y4eOHOTO IIaHa!
02.03.01 MaTemaTuka U KOMIbIOTEPHbIE HAYKU

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

Pabouast nporpamMma yTBep KJeHa Ha 3acelaHuu Kadeapsl

kadenpa MaTeMaTHKHU, pu3nku 1 MHGOPMATHKH

IIporokom ot 10.04.2025 mpotokon Ne 10

3aB. kadenpoii bornanosa Payna AnexcanaposHa



Busuposanue PII/I st ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

PabGouast nporpamMma nepecMoTpeHa, 00cyxJieHa u 0100peHa A
ucnonHeHus B 2026-2027 yueOHOM rofy Ha 3aceiaHiU Kadeapsl
Kadenapa MaTeMaTHKH, Gu3nKu 1 nHGOPMATHKH

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

Busuposanue PII/I n1iist 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
ucnoaHeHus B 2028-2029 yaeOHOM Toy Ha 3aceaaHuu Kadeapsl
kadeapa MaTeMaTHKHU, pu3nku 1 MHGOPMATUKH

[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 JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.0.16

2.1 | TpeGoBaHus kK npeaBapUTeJIHLHOI NOAT0OTOBKE 00y4Yalolerocs:

2.1.1 | MaTteMaTu4eCcKHii aHaInu3

2.1.2 | AnreGpa

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: CnocodeH ocymiecTBJISITh IOUCK, KPUTHYECKHUI aHAJIM3 U CHHTe3 HHQOPMALIMH, IPUMEHSATh CHCTeMHBIH MOAX0/ ISt
pelleHHs IOCTaBIeHHbIX 32124

HU-1.YK-1: lemoHcTpUpYyeT 3HAHME 0COOEHHOCTEH CHCTEMHOI0 1 KPUTHYECKOT0 MbIILJIeHHs], ApTyYMEHTHPOBAHHO
dhopmupyeT codcTBEHHOE CY:KIeHHe U OLleHKY HH(pOpMAaLUU, NPUHUMAET 000CHOBAHHOE pelleHHe.

AHaJ’II/IBI/IpyeT 3agavy, BbIACIASA €€ 0a30BEIC COCTaBJIAIOIIUEC, 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 aHATH3UPYeT HHPOPMALUIO, HEOOXOIMMYIO ISl PEIISHNS TOCTaBICHHOHN 3a1a4un

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 KOHCYJILTHPOBATH M HCNOJIb30BaTh (pyHIaMeHTAIbHbIE 3HAHUS B 00J1aCTH MATEMAaTHYeCKOr0 aHAJIU3a,
KOMILJIEKCHOTO M (PYHKIIHOHAJIBHOI0 aHAJIN3A aJre0pbl, aHAINTHYeCKOl reoMeTpun, TuddepeHINATLHON reoMeTPUU U
TONOJIOruH, JH( (epeHnnaIbHbIX YPABHEHHH, TUCKPETHOH MaTeMATHKH H MaTeMAaTH4Y€CKOM JIOTHKH, TEOPHH BEPOATHOCTEI,
MaTeMaTHYeCKOi CTATHCTHKYU U CJIy4YaiiHbIX MPOLECCOB, YHCJIEHHBIX METO10B, TEOPETHYECKOH MEXaHUKH B
npogeccuoHaJILHOMN AeATeTbHOCTH

HU/I-1.0IIK-1: 3naeT ocCHOBHbIE MOHSITHS, ONIPe/ie/ieHNs], CBOHCTBA MaTeMATHYeCKHX 00beKTOB, GOPMYITHPOBKH M METOIbI
J0KA3aTeJIbCTB MATEMAaTHYECKUX YTBeP KAeHHit

3HaeT OCHOBHBIE TIOHATHS, OTIPEAETICHNS, CBOMCTBA MaTEMAaTHIECKUX 0OBEKTOB, (POPMYINPOBKH ¥ METOJIBI IOKA3aTEIbCTB
MaTeMaTHYECKUX YTBEP)KICHUM

N-2.0IIK-1: YMmeeT n0Kka3bIBaTh YTBEP:KIEHHS, pelIaTh 3aJa4d B 00/1aCTH MaTeMaTHYeCKUX HAYK

YMeet 1oka3bIBaTh YTBCPKACHUA, pE€IIaTh 3alaur B 00JaCcTH MaTeMaTHYECKUX HayK

H-3.0IIK-1: CnocobeH KOHCYJIbTHPOBATH B 00J1aCTH (hyHIaAMEHTAIBLHOI MaTeMaTHKH

CriocoOeH KOHCYIBTUPOBATh B 00J1aCTH (PyHAaMEHTAIbHOW MaTEeMaTHKH

4. CTPYKTYPA U COJIEPKAHME JUCIUAIIIMHBI (MOY.JIsT)

Kox HanmeHoBaHue pa3fieoB U TeM /BH] Cemectp / | HacoB | Komneren- | JIutepatypa | Hute | Ilpumedanue
3aHATUS 3aHATUSA/ Kypc 10701 DaKT.




Paznen 1. Iud¢. ypapHeHHs1 NepBOro
nopsjaka

1.1

1. HopmanbHas ¢popma

T depeHIIHAIBEHOTO YPaBHEHHUSL.
Pemenne, obmiee pemenue, 4acTHOE
peuienue audhepeHIaIbHOTO
ypaBHEHHSI.

3anaua Koy, HayanmbHbIe yCIOBHUS.
Teopema 0 CyIecTBOBaHUU U
€IMHCTBEHHOCTH pemenus 3anaun Komm.
WHTerpanbHble KPUBBIE, N30KIMHEL, T10JIE
HarnpasieHui U hepeHInaIbHOro
ypaBHEHHSI.

2. Knaccudukarus audpepeHnuanbHbIx
ypaBHEHHI IEPBOTO IOPSIKA IT0 METOAAM
HMHTETPUPOBAHUS:

YpaBHEHUS C pa3eISIOMIUMUCS
HEePEMEHHBIMH;

3. OgHOpOIHBIE YpaBHEHUS U
HPUBOASIINECS K OXHOPOIHBIM;
JluneiHble 0HOPOIHbIE U HEOJHOPOIHBIE
YpaBHEHHSI; METO/IbI PEIICHNUS TMHSHHBIX
ypaBHeHu# (Mero[ Jlarpanxa, MEeTox
BepHymny, METOJ UHTETPUPYIOLIErO
MHO>KHTEIS, METOJ BapHALMU
MIPOM3BOJIBHOMN MOCTOSTHHOM );

4. Ypasuenus bepnymnm;

YpaBHeHHs B IONHBIX TudpepeHnmanax;
5. YpaBHEHus NepBOro Nopsiaka, He
pa3pelleHHble OTHOCUTEIBHO
TIPOU3BOIHOM.

Vpasuenus Jlarpamxka u Kiepo.

/JTex/

WJ-1.VK-1
WJ1-2.VK-1
WJI-3.VK-1
WJI-1.011K-
1 UJ1-
2.0IK-1
WJ1-3.011K-
1

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

1.2

1. InddepeHunanbHbie ypaBHEHUS
nepBoro nopsaka. O01ee U yacTHOE
peuienue. MHterpanbusle kpusble. [lone
HalpasJIeHuH. MeTo U30K/IHH.

2. YpaBHEHHUS C pa3IesIFOIIUMHUCS
MIEpEMEHHBIMU;

3. OgHOpOIHBIE YpaBHEHUS U
MPUBOJIAIINECS K OJTHOPOHBIM;

4. JluneliHble OJHOPOAHBIE YPAaBHEHMUS;
5. MeTobl peleHus INHENHBIX
ypaBHeHuil (Mero[ Jlarpanxa, MeTox
HUHTErPUPYIOLIETO MHOXKHUTENS, METOJ
BapHaIUy IPOU3BOIBHOMN TIOCTOSIHHOM);
6. Ypasuenus bepnuymm;

7. YpaBHEHHS B TIOJTHBIX
muddepennuanax;

5. YpaBHEHus NepBOro NMopsijaka, He
pa3pelleHHble OTHOCUTEILHO
MIPOU3BOIHOM.

VYpaBuenus Jlarpanxka u Kiepo. /TIp/

VJ-1.YK-1
WJI-2.YK-1
UJI-3.VK-1
WJI-1.011K-
1 UJI-
2.0IIK-1
WJ1-3.011K-
1

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

1.3

Knaccudpukanus muddepeHnuanbHbIx
ypaBHEHHI IEPBOTO TOPsIAKa (ypaBHEHHS
C pas3lesIoUMMHUCS IEPEMEHHBIMM,
OJTHOpPOJHEIE, THHEWHbIe, bepHymn u
Pukkartu, B nonHbIx auddepeHyanax).
YpaBHeHHs, HEpa3pPEILIEHHBIE
OTHOCHUTEIBHO IPOU3BOAHOM. /Cp/

30

WJI-1.YK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.011K-
1 UJ1-
2.0IK-1
WJ1-3.011K-
1

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

Paznen 2. lud¢. ypaBHeHuUsI BbICIINX
NOPAIKOB




2.1 1. JInneiinple ypaBHEHUS BBICIIINX 6 Na-1.YK-1 JIT.1J11.2
MOPAAKOB M UX cBoiicTBa. OO1iee penieHue NA-2.YK-1 JI1.3
JMHEHHOTO OJHOPOIHOIO YPaBHEHHUS na-3.YK-1 JI1.4J12.1
BBICHIETO MOPSAIKA. nJ-1.0I0K- J12.2J12.3
JInHeliHbIE HEOJHOPOAHBIE YPABHEHHS 1 - J12.4J12.5
BhICHIEro nopsiaka. Ofliiee peieHue. 2.0IIK-1 JI2.6 J12.7
2. JluneiiHpie OAHOPOIHBIE YPABHEHHUS C NA-3.0I1K-
NMoCTOSHHBIME K03 duiinentamu. OO1ee 1
peleHue.

JluneilHble HEOAHOPOAHBIE YPABHEHUS C
MIOCTOSIHHBIMU K03 dunuenTamu. OO01ee
pelieHue.

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

4. YpaBHeHus, IPUBOASILUECS K
JIMHEHHBIM YPaBHEHHSM C ITOCTOSIHHBIMU
k03 hULUEHTaMU.

/JTex/

2.2 1. JluneliHble ypaBHEHUS BBICILIUX 6 na-1.YK-1 JI1.1J11.2
MOPSZIKOB M UX cBoMcTBa. OOIIee peleHne Na-2.vK-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 UJ- JI2.4 J12.5
BbICILErO Nopsaka. Obiiee pelleHue. 2.0IIK-1 J12.6 J12.7
3. JIuHeiiHble OJHOPOHBIE YPABHEHUS C UA-3.0I1K-
MIOCTOSIHHBIMU K03 dunuenTamu. OO01ee 1
pelieHHe.

Jluneiinple HEOAHOPOIHBIE YPABHEHHUS C
nocTossHHBIME K03 durinenramu. OOree
peleHue.

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

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

Mp/

2.3 Buns! nuddepeHnmanbHbIX ypaBHEHHH 22 NA-1.YK-1 JI1.1J11.2
BBICIIUX NOPSIKOB. Pemenne MTuHeHbIX NJ1-2.YK-1 JI1.3
OJHOPOJHBIX U HEOAHOPOIHBIX NA-3.YK-1 JI1.4J12.1
ypasHenuii. /Cp/ nJ-1.0I0K- J12.2J12.3

1 Ua- J12.4J12.5
2.0IIK-1 J12.6 J12.7
nJ-3.0I0K-

1

Pa3znen 3. Cucremsl
auddepeHnnaIbHBIX ypaBHEHHI




3.1 1. HopmanbHbIe cHCTEMbI OOBIKHOBEHHBIX 4 Na-1.YK-1 JIT.1J11.2
muddepeHnuanbHbIX ypapHeHuil. CBs3b na-2.YK-1 JI1.3
MEXKy YPaBHEHUSMH BBICHIMX MOPSIKOB U na-3.YK-1 JI1.4J12.1
cucremMamu auddepeHnanbHbIX UA-1.0I1K- JI2.2J12.3
YPaBHEHHI. 1 - J12.4J12.5
2. Jluneitnsie cuctemsl. [loctpoenue 2.0IIK-1 JI2.6 J12.7
001Iero perieHus OHOPOIHOM THHEHHOMN NA-3.0I1K-

CUCTEMBI. 1
O01ee peleHne HeoTHOPOAHOM

JIMHEHHOMN CHCTEMBI.

3. O6u1e MeToAbl UHTETPUPOBAHUS

cucreM nudepeHIHanbHbIX YpaBHEHHUH.

Merton UCKIIOYEHUS.

4. MeToa MHTErpHUpyeMbIX KOMOUHALIUI.

Merton Ditnepa.

5. Meron JJanambGepa.

/J1ex/

3.2 1. HopmanbHble ccTeMbl OOBIKHOBEHHBIX 4 NA-1.YK-1 JIL.1J11.2
JuddepeHnuanbHbIX ypaBHEHUH. na-2.YK-1 JI1.3
dusnuecKkas TPaKTOBKa HOPMaJIbHOU na-3.YK-1 JI1.4J12.1
CHUCTEMBI U €€ pEIICHUE. UA-1.0I1K- JI2.2J12.3
JlocTaTouHble yCIOBUS CYIIECTBOBAHUS 1 1 U1- JI2.4 J12.5
€IMHCTBEHHOCTH permeHus 3axaun Komn 2.0IIK-1 JI2.6 J12.7
TS HOpMasibHO# cucteMbl. O01iee u NA-3.0I1K-

YaCTHOE PEILEHUS] HOPMaJIbHOM 1
cucteMbl. CBSI3b MEX/Yy YPaBHEHUAMU
BBICUIMX MOPSAJKOB U CUCTEMaMH
JuddepeHnuanbHbIX ypaBHEHUH.

2. Jluneitasie cuctemsl. [loctpoenue
001Iero perieHus OTHOPOIHOM THHEHHOMN
CHCTEMBL.

O011ee peleHne HeoTHOPOAHOM
JIMHEHHON CHCTEMBI.

3. O6u1e MeToAbl UHTETPUPOBAHUS
cucreM nudepeHIHanbHbIX YpaBHEHHUH.
Merton UCKIIOUEHUS.

4. MeToa MHTErpHpyeMbIX KOMOWHALIUI.
Merton Ditnepa.

5. Meron JJanambGepa.

Mp/

33 Cucrems! quddepeHInanbHbIX 19,1 NA-1.YK-1 JIL.1J11.2
ypaBHeHHH. JInHEHHBIE CUCTEMBI Na-2.vK-1 JI1.3
OJHOPOJIHBIE H HEOTHOPOAHbIE. JInHEeHHbIe Na-3.YK-1 JI1.4J12.1
CHCTEMBI C IOCTOSTHHBIMHU NJ-1.0I1K- JI2.2J12.3
koaddurmenramu. /Cp/ 1 UJ- J12.4 J12.5

2.0IIK-1 J12.6 J12.7
nJ1-3.0I0K-
1
Paznen 4. Koncyabranun
4.1 Koncynpranus no aucuuriuse /Konc/ 0,9 na-1.YK-1
Na-2.YK-1
NA-3.YK-1
na-1.0I0K-
1 Ua-
2.0IIK-1
nJ1-3.0I0K-

1

Pazpen 5. [IpomeskyTouHas aTrecTanus
(3K3aMeH)




5.1 IMonroroBka k 9k3aMeHy /JKk3aMeH/ 5 34,75 | UO-1.YK-1 0
Ua-2.YK-1
nJ-3.YK-1
nJ-1.0I0K-
1 UJI-
2.0IIK-1
NJ1-3.0I1K-
1

52 | Komrpoms CP /KCPATT/ 5 0,25 | WA-1.YK-1 0
WJ1-2.VK-1
WJI-3.VK-1
WJI-1.011K-
1 UJ1-
2.0IK-1
WJ1-3.011K-
1

53 Konrakrthas pabora /KoHcOx/ 5 1 NA-1.YK-1 0
nJ-2.VK-1
nJI-3.VK-1
nJ-1.0I0K-
1 UJI-
2.0IIK-1
NJ1-3.0I0K-
1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. IlosicHuTEILHAS 3aIIMCKA

1. Ha3HaueHue (I)OHI[a OLCHOYHBIX CPCACTB. OI_IeHO‘-IHLIe CpeacTBa Np€AHa3HAYCHBI 1JIsI KOHTPOJISA 1 OHCHKHU 06pa30BaTeJ’IBHBIX
)IOCTI/I)KeHI/Iﬁ 06yr{aromnxca, OCBOHMBIIHUX IIPpOTrpaMMy y‘{@6HOI71 JUCHUITIINHBI.

2. (DOH)I OLCHOYHBIX CPCACTB BKIIIOYACT KOHTPOJIbHBIC MATCpHAJIbl AJIs IIPOBECACHUS BXOAHOTO KOHTPOJIAA, TEKYIICTO KOHTPOJIA lu?2
B (bopMe BOIIPOCOB, 3a,HaHI/II7I, a TaKXKe HpPIMepHBIfI NIEPCUCHb BOIIPOCOB AJIs IIPOBCACHUS HpOMe)KyTO‘IHOﬁ aTTeCcralluu B q)opMe
OK3aMCHa.

5.2. OueHo4HbIe CpeACTBA 1/ TEKYIIero KOHTPOJIst

IIpumepHsIif kKoMIuIeKT TecTa "BxoaHoil KoHTpOIIB"

1. dyHKIUA HAa3BIBaETCS MOHOTOHHO BO3pACTAlOMIeH, eciu npH X > 0:

. npupamenue pyHkuu y = 0;

. npupaienue pyakauu y > 0;

. npupamenue pynkuun 'y  0;

. mpupaiienue QyHkuny  0;

. mpupaiienue GyHkmn y < 0.

. OyHKIMS HA3bIBAETCSI MOHOTOHHO YOBIBAIOLIECH, €I Mpu X > 0:

. mpupamenue pyHkamu y = 0;

. npupaienue pyakauu y > 0;

. npupamenue pynkuun 'y  0;

. npupamenue pyakauuny  0;

. mpupaiienue GyHkmn y < 0.

. OyHKIUS ©MEET B TOUKE a MAKCHMYM, €CJIU IIepBasi POU3BOJHAS B ATOM TOUKE:
. MEHSET 3HaK C IUTI0Ca Ha MUHYC;

. MEHSIEeT 3HaK C MUHYyCa Ha IIIIOC;

. OCTAETCs MOCTOSIHHOM;

. CTpEMUTCS K OECKOHEUHOCTY;

. He MCHJET 3HaK.

. @yHKIUS UMEET B TOUKE a MHHIMYM, €CJIU HepBasi IPOU3BOIHAS B 3TOH TOUKe:
. MEHSET 3HaK C IUTI0CA Ha MUHYC;

. OCTAeTCs MOCTOSIHHOM;

. CTpEeMHTCS K OECKOHEUHOCTH;

. MEHsIeT 3HaK C MHHYyca Ha ILTIOC;

. He MCHSET 3HaK.

. CnoxxHoll pyHKIME! Ha3bIBAETCA:

. YHKIWS, IpeCTaBISIoNnas co00if CyMMy MM Pa3sHOCTh HECKONBKHUX (hYHKIIUH;
. €CIIM OHA SIBIISICTCS JIOrapu(pMOoM X;

C. €CIIM OHA PABHSIETCS CHHYCY X;

d. ¢pyHKIMS, apryMEHTOM KOTOPOH SBISIETCS pyrast PyHKIUS;

e. QyHkuws, npencTapsomas codboil mpon3BeIeHIe HECKOIBKUX (DYHKIIMH.
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6. ITpousBoaHoit pynkumu y = f(X) Ha3pIBaeTCs:

a. TIpezeT OTHOIICHUS 3HAYeHNs (DYHKIUH K 3HAYCHHIO apryMeHTa IPY CTPEMIICHHH apryMEHTa K HYIIIO;
b. oTHOIICHNE 3HAUCHNUS (DYHKIUH K 3HAYCHHIO apIyMEHTa;

C. OTHOLICHHE IPHUPAIICHUS (QYHKIHN K IPHPAIICHUIO apTyMEHTa;

d. mpezen oTHOmIEHNS 3HAUCHUS (DYHKIMH K 3HAYCHHIO apIyMEHTa IPH CTPEMJICHHY 3HAYCHHS apIyMEHTa K KOHCTAHTe;
€. peiell OTHOLICHUS NpUpanieHust QyHKIUN K IPUPAILICHNIO apTyMEeHTa IPU CTPEMIICHHH NIPUPALIEHHs apryMeHTa K
HYJIIO.

. YacTHO#1 Mpou3BOIHON PYHKIIMK HECKOJIBKHUX NIEPEMEHHBIX HAa3bIBACTCS:

. IPOU3BOJIHAS OT YaCTHOTO apryMEHTOB (DyHKIINH;

. IPOM3BOJIHAS OT IPOU3BECHHS APIYMEHTOB (DyHKIIHYL;

. IPOM3BOJIHAS OT JOorapH(Ma YaCTHOTO apryMEHTOB (hYHKIIHH;

. IPOM3BOJTHAS OT (DYHKIMH IIPH YCIOBHH, YTO BCE apTyMEHTHI KPOME OJHOTO OCTAIOTCS IIOCTOSIHHEIMU;
. IpON3BOJHAS OT (DYHKIMHU NIPH YCIOBUH, YTO BCE APTYMEHTHI OCTAIOTCS TOCTOSHHBIMH.
. [IpousBoaHas GpyHKIUM OLIPEAENSET:

. U3MeHeHue QYHKIMHU MIPH 3aJaHHOM M3MEHEHHH apTyMeHTa;

. I3MEHEHHUE apryMEHTa MPH 33JaHHOM M3MEHEeHUH (YHKIINY;

. I3MCHEHUE apryMeHTa IIPH 33JaHHOM 3HAYEeHHUHU (DYHKIIUH;

. I3MEHEeHUe (DYHKIMH IIPU 33JaHHOM 3HAYEHHH apIyMEHTa;

. CKOPOCTb M3MeHeHHe (DyHKIIMH IIPH H3MCHCHUH apryMeHTa.

. Juddepennman Gpynxuuun — s7o:

. TIOJTHOE MpupaieHne GyHKIUN IPH 331aHHOM M3MEHEHUH apIyMeHTa,;

. KBaJIpaT npupaiieHns GyHKIuu Opy 3a1aHHOM N3MEHEHNH apIyMEHTa;

. KBaIpaTHBI KOPEHb U3 MPHUpPAIIeHNs QYHKINH [IPU 3aJaHHOM H3MEHEHHUH apryMeHTa;

. TTIaBHAs JIMHEITHas 9acTh NPHPAICHUS (DYHKIMH IIPU 3aJaHHOM H3MEHEHHH apryMeHTa;
. I3MCHEeHUe (DYHKIUHU [P 33laHHOM U3MCHEHUH apTyMEHTa.

0. TIpon3BoHOM BTOPOTO MOPSIKA HA3BIBACTCS:

. KBaJIpaT MIPOU3BOAHOI IIEPBOTO MOPSKA;

. IPOM3BOHAS OT MPONU3BOJHOM IIEPBOTO NOPSAIKA;

. KOpEeHb KBaJIPaTHBIN OT MPOU3BOIHOM MEPBOTO MOPSAIKA;

. lepBooOpasHas QyHKINH;

. IepBOOOpa3Hast IPOU3BOHON MEPBOTO MOPSIKA.

1. TTonasM muddepeHnnanoM HyHKIUHA HECKOIBKIX IEPEMEHHBIX Ha3bIBACTCS:

. TIIaBHAS JIMHEITHAs 9acTh NPUPAIICHUS (YHKIIUU [IPU U3MEHEHHH OJJHOTO U3 apI'yMEHTOB;
. TTIaBHAs JIMHEITHas 9acTh NPHPAICHUS (DYHKINH ITPU W3MEHEHHN Jorapu()mMa 0JHOTO U3 apryMEHTOB;
. KBaJIpaT MpupameHns GyHKIUN Ipy N3MEHEHNH BCEX apTyMEHTOB;

. TTIaBHAsI TIMHEeHHas 9acTh NpHUpAalIeHus QYHKINY [IPY U3MEHEHHU BCEX apTyMEHTOB;

€. npupameHust QyHKIUY IPH U3MEHEHUH BCEX apI'yMEHTOB.

12. TlepBooOpazHoii GpyHkmK y = f(X) Ha3bpIBaeTCS:

a. GyHKIMs, IPOU3BOIHASA KOTOPOl paBHa 3afaHHON QyHKuIuY (PyHKUMY y = f(X));

b. dbynxuus, paBHas cymme y = f(x) + C, rae C — npou3BoJIbHAsE KOHCTAHTA;

c. pynxkuus, paBHas 2 f(x+C), rne C — npou3BosibHast KOHCTAHTA;

d. C {(x), rne C — npousBosibHAsI KOHCTAHTA;

e. ynkuus, paBHas 2 f(x).

13. Kaxnas ynkuus y = f(x) umeer:

a. 0JIHy TIepBOOOpa3HyI0 QYHKIIHIO;

b. poBHO 2 nepBo0Opa3HbIX (HyHKIUIA;

C. HM OJJHOM IepBo0Opa3HON QpyHKIUM;

d. HeCKOIbKO NEPBOOOPa3HbIX (PyHKIIMIA;

€. MHOXXECTBO IIEPBOOOPa3HbIX (QyHKIHH.

14. HeomnpenenenusiM UHTErpasioM QyHKIUH y = f(X) Ha3bIBaeTCs:

. iepBooOpaszHas pyHkunu y = f(x);

. KBaJ[paT nepBooOpasHoii pyHkuuu y = f(x);

. CyMMa Bcex IepBooOpa3HbIx QyHKIMHY Yy = f(X);

. COBOKYITHOCTb BCeX IepBooOpasHbIX GpyHkuun y = f(x);

. IpOU3BEJICHUE BCEX NepBO0Opa3HbIX GyHKIMU y = f(X).

15. Meto HHTErpUPOBAHHUS O YaCTSIM IPUMEHUM IIPH HHTETPUPOBAHUH:

a. CyMMBI WUIH Pa3HOCTH HECKOJBKHUX (DYHKITHH;

b. cioxxHOM GyHKIUY;

C. TMHEHHON KOMOWHAIMY QYHKIIHI;

d. npousBenenus GyHKUUI;

e. mo60il koMOUHALUY MOObIX (YHKLUI.

16. Meto/1 3aMeHBI TIEPEMEHHBIX IPUMEHHUM P HHTETPHPOBAHNH:

a. CyMMBI WK PAa3HOCTH HECKOJIBKHX (DYHKITHIA;

b. mpousBeneHus QyHKIMH;

C. TMHEHHON KOMOUHAIMY QYHKIIHIA;

d. cioxHBIX (QyHKINI,

e. mo00i KOMOMHALIUY JTFOOBIX (QYHKITHIA.
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Kpurepun onenxn
«3auTeHo» — BBINOJIHEHUE BEpHO Oonee 60% 3ananuii.
«He 3aureno» — BeinonHeHue 60% 1 MeHee 3a1aHU BEPHO.

IIpumepusle Bonpocs! "Texymuit KoHTpob 1"
1. 3apaun, npuBoasdmue Kk AuddepeHIuanbHbIM YPaBHEHUAM

2. [onsaTue o nuddepeHnnanbHOM ypaBHEeHUU. PellieHus 1 MHTerpajibHble KpUBBIE.

3. YpaBHEeHue 1epBOTo MOPsAKaA, €ro pelieHne U TeOMETPUIECKOE HCTOIKOBaHHME.

4. 3anaya Komm.

5. MexaHn4eckoe TOJKOBAaHUE YPAaBHEHHUS MIEPBOTO MOPSIIKA.

6. YpaBHEHHE C pa3aeNIIOMIUMUCS TEPEMEHHBIMHU.

7. OnHOpOHEIE YpaBHEHHS M YPaBHEHUS, IPUBOASIINECS K OAHOPOAHBIM.

8. KBaznogHopoaHsie ypaBHEHUSI.

9. JluneiiHple ypaBHEHHUS IEPBOTO MOPsAKA. MeTOIbI X pelIeHusI.

10. YpaBuenus bepnynnu u Pukkarn.

11. YpaBHeHHs B ONHBIX qUdPepeHnnanax.

12. Teopema cymiecTBOBaHHUS M €IMHCTBEHHOCTH perienns 3agaun Komm. Jloka3aTensCTBO CyIIECTBOBAHUSA.
13. Teopema cymiecTBOBaHHUS M €IMHCTBEHHOCTH pernenns 3agaun Kommm. Jloka3aTensCTBO €JMHCTBEHHOCTH.
14. OcoOble TOUKH ypaBHEHUS NIEPBOTO nopsaka (Pokyc, HEHTp, CeII0, Y3el).

15. YpaBHeHus epBOro nopsijika, He pa3peleHHbIe OTHOCUTEIBHO MPOU3BOIHON — CTEIICHHBIE.

16. YpaBHeHUs IEpBOro MOPs/IKA, HE COAEpIKaIlINe OIHON epEMEHHOM.

17. O6wmuii MeTo BBEAECHUS IIapaMeTpa P PELICHUU YPaBHEHUH, HE Pa3pelIeHHbIX OTHOCUTENBHO IPOU3BOAHON. Y paBHEHUS
Jlarpanxa u Knepo.

18. OcoOble perieHus ypaBHEHUI 1€pBOTo Mmopsaka. JJMCKpUMUHAHTHAS KpUBast, OruOaroas.
19. 3apaua o TpaekTopusax. M3oronanpHble TPaCKTOPUH.
20. Teopema cymiecTBOBaHHUS U €IMHCTBEHHOCTH perneHns 3agaun Ko 11 ypaBHEHUH BBICIIHX TOPSAKOB.

Kpurepun onenxn
«Y IOBIIETBOPHUTEIHHOOY — BBIOJIHEHHE BepHO Ooiee 60% 3amaHuii.

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

IIpumepusie Bonpocs! "Tekymmit KOHTpOIH 2"

1. HexoTopsie THIBI ypaBHEHHA BBICIIErO MOPSAKA, pa3pelInMbIe B KBaIpaTypax.
2. [IpoMexyTOoUHBIE MHTETPANIBL. Y paBHEHHUS, JOIYCKAIOIINE TIOHKEHHIE MTOPSIKA.
3. JluneiiHble ypaBHEHUS BBICIIUX MOPSAKOB M X CBONCTBA.

4. OO1wee pelieHye TMHEHHOIO OAHOPOAHOIO YPAaBHEHUS BBICHIETO MOPSLIKA.

5. JIuneiiHble HEOAHOPOAHBIE YpaBHEHHUS BbIcLIEro nopsiaka. OOlee perieHue.




6. JIuHeiHbIe OJJHOPO/IHBIC YPABHEHHUS C TTOCTOSTHHBIMU K03 duienTamu. OOIiee perieHue.
7. JIuHeiiHbIe HEOTHOPOIHBIC YPABHEHHUS C MOCTOSHHBIMU Kodduiinentamu. OO1iee perieHue.

8. [IpMeHeHne TPUTOHOMETPHYECKHX PANOB K PEIICHUIO TMHEIHBIX HEOAHOPOIHBIX YPABHEHUH C IOCTOSHHBIMU
k03 hULUEHTaMU.

9. YpaBHeHus, MPUBOAALIMECS K JIMHEHHBIM YPaBHEHHUSAM C ITOCTOSIHHBIMU KO3 PHUIIHEHTaMU.

10. IIpuBeneHue ypaBHEHUS BTOPOTO MOPSIKA K CAMOCOIPSDKEHHOMY.

11. HopMaiibHbIE CUCTEMBI OOBIKHOBEHHBIX U (HEepeHIINaIbHBIX YPABHEHUI.

12. duznyeckas TPaKTOBKAa HOPMAJIbHOW CHCTEMBI U €€ pelIeHue.

13. JlocTaTouHble yCIOBHS CYIIECTBOBAHUS M €AMHCTBEHHOCTH pelIeHus 3agadn Komn ams HopMaibHOM CHCTEMBI.
14. O61iee U YaCTHOE PELICHUs] HOPMAIbHOW CHCTEMBI.

15. CBsi3b MeXly YPAaBHEHHUSIMH BBICHIHX TOPSAKOB U CUCTEMaMH TU(QepeHIInaIbHBIX YPaBHCHUH.

16. JIuneitnbie cucremsl. [locTpoeHue o01Iero pemeHus 0JHOPOAHON JIUHEHHON CUCTEMBI.

17. O61ee penieHne HEOTHOPOAHOM JIMHEHHOM CUCTEMBI.

18. O61ue MeToAbI MHTETPUPOBaHUs cucTeM quddepeHIHaNbHBIX ypaBHeHUI. MeTo1 CKITIOYEHUS.

19. JIuHeitHbIe CUCTEMBI C TOCTOSIHHBIME KO3 QuimeHTamMu. Metoa Disiepa HHTErpupoBaHus cucteM audpepeHIaIbHbIX
YpaBHEHHUH.

20. MeToJ UHTErpupyeMbIX KOMOUHALUNM HHTETPUPOBaHHs CUCTEM Tu(depeHInaNbHbIX yPABHEHUI.
21. Meron danamOepa UHTETpUPOBAHUs CUCTEM NU((epeHInalbHbIX YpaBHEHUH.
22. IlonsiTue ycToHUUBOCTHU pelieHus AudPepeHMaNIbHOr0 ypaBHeHUs 110 JIAnyHoBY. ACUMOTOTHYECKAs YCTOHYMBOCTS.

23. ABTOHOMHOE ypaBHEHHE BTOpOro nopsjaka. @azosble nopTpeTbl. OcoOble TOUKM aBTOHOMHOM JIMHEHHOH CHCTEMBI BTOPOrO
HopsLIKa.

Kputepuu oneHku
«3a4yTeHo» — BHINOIHEHHE BepHO Oomee 60% 3amanuii.
«He 3auteno» — BeinosnHeHue 60% u MeHee 3aJaHuil BEPHO.

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

He npenycmoTpenst

5.4. OneHo4HbIe CPeACTBA IS IPOMEKYTOYHOM aTTeCTAUH

[Iepeuerp BOpoCOB K SK3aMEHy

1. 3amaun, npuBomsNIHe K AU PepeHITHATBHBIM YpaBHEHUSIM

2. [Monstre o nudpepeHuanbHOM ypaBHEHUH. PelieHust 1 HHTerpaibHbIe KPUBBIC.
3. YpaBHEHHE TIEPBOTO MOPS/IKA, €TO PEIICHHE M TEOMETPHIECKOE HCTOIKOBAHHE.
4. 3amava Kommm.

5. MexaHnnueckoe TOJIKOBaHHE YPaBHEHHMsI IIEPBOTO MOPSIKA.

6. YpaBHEHHE C pa3AeIAIOIIUMUCS ITePEMEHHBIMH.

7. OZ[HOpO[[HLIe YpaBHCHUS U YPABHCHUS, IPUBOAAIIUCCA K OAHOPOAHBIM.




8. KBaznomHOpOOHEIC ypaBHEHHUS.

9. JluneitHbIe ypaBHEHHS IIEPBOTO TOPSAKA. METObI HX PEIICHHSL.

10. Ypasuenus bepnynnu u Pukkaru.

11. YpaBHeHUs B OJTHBIX AU PepeHanax.

12. Teopema CymIeCTBOBaHUS U €JUHCTBEHHOCTH pelleHus 3aaaun Komu. Jloka3aTeabcTBO CyIECTBOBAHUSL.
13. Teopema CymiecCTBOBaHUS U €JUHCTBEHHOCTH pelleHus 3agaun Komu. Jloka3zaTenbcTBO € IMHCTBEHHOCTH.
14. OcoOble TOYKHU ypaBHEHHS MIEPBOTO MOpsiaka ((hOKyc, LEHTP, CEIUI0, Y3e).

15. YpaBHeHUs IepBOro NOpsaaKa, He pa3pelICHHbIE OTHOCUTENIBHO POU3BOJHON — CTEIICHHBIE.

16. YpaBHeHHUs IEPBOTO MOPAIKA, HE COAEpKAILKE OJTHOM MepEMEHHOM.

17. O6mmit MeTox BBEICHHS TapaMeTpa NpH PeIeHNH YPaBHEHUH, HE Pa3peleHHbIX OTHOCUTENILHO TPOM3BOAHON. Y paBHEHNUS
Jlarpamxa u Knepo.

18. Oco0bie penieHust ypaBHEHUH TIEpBOTO MOpsiAKa. JIMCkpuMUHAHTHAS KpUBasi, OTHOaromias.

19. 3amaua o TpaekTopusax. M30oroHanbHbIE TPACKTOPHH.

20. Teopema CyIeCTBOBaHUS U €AMHCTBEHHOCTH peIIeHNUs 3a1a4u Koy U1 ypaBHEHHUI! BBICIINX HOPSAIKOB.
21. HexkoTopsle TUIIBI ypaBHEHUH BBICILIETO NOPSAIKA, Pa3pELINMbIE B KBaAPATypax.

22. IlpoMexyTOUYHbIE UHTETPAJbl. Y PaBHEHUs, JOMYCKAOLINE MOHMKEHUE MOPSIKA.

23. JIuneliHble ypaBHEHUS BBICIIMX MOPSAKOB U UX CBOMCTBA.

24. Obuiee peleHne JTMHEHHOTO OJHOPOJHOTO YPABHEHHUS BBICILIETO TOPSIKA.

25. JIluneiiHble HEOHOPOJHBIC YPaBHEHHMS BbICIIETO Topsiaka. OOlee perieHue.

26. JIuneiiHble OHOPOAHBIC YPaBHEHUS C IIOCTOSIHHBIMH K03 ¢punnenramu. Oduiee peieHue.

27. JIuneliHbIe HEOAHOPOIHBIC YPABHEHUS C MOCTOSTHHBIMU K03 durmentamu. OOIiee pemeHue.

28. IIpuMeHEeHUE TPUTOHOMETPUICCKHUX PSAIOB K PEIICHUIO INHCHHBIX HEOTHOPOIHBIX YPABHCHHUN C MOCTOSIHHBIMH
KO3 HUITHEHTAMH.

29. YpaBHEHUs, IPUBOSIINAECS K TUHEHHBIM YPaBHEHHUAM C IMIOCTOSHHBIMY KO3 () pHuimeHTaMu.

30. HpI/IBGLleHI/Ie YpaBHCHUSA BTOPOI'O MOpsAAKa K CaMOCONPAKEHHOMY.




31. HopmanbHble crcTeMbl OOBIKHOBEHHBIX U] depeHInanbHbIX ypaBHEHUH.

32. dusnyeckas TPaKTOBKA HOPMAJILHON CUCTEMBI U €€ pellIeHUeE.

33. JlocTaTouHbIE YCIOBUS CYLIECTBOBAHMUS M €IMHCTBEHHOCTH pelleHMs 3a1aun Kowu juis HopManbHO# CHCTEMBI.
34. OO01ee 1 9aCTHOE PEIICHUS] HOPMAJIBHOW CHCTEMBI.

35. CBsi3b MeXly YPaBHEHHSIMH BBICIINX TIOPSAKOB M cUcTeMaMy AU depeHINanbHbIX YPaBHEHUH.

36. JIuneiinbie cuctemsl. [TocTpoeHue o0IIero penieHus: OJHOPOIHOM THHEHHON CUCTEMBI.

37. O01uee perieHre HEOJHOPOIHON TMHEHHON CHCTEMBI.

38. O0myme MeTo/Ibl HHTErpUpOBaHus cucteM auddepeHnnanbHbIX ypaBHeHI. MeToa NCKITIOUeHHS.

39. JIunerHbIe CUCTEMBI C TIOCTOSITHHBIMHU K03 duimentaMmu. MeTto Ditiepa HHTErpUpOBaHKS cHCTeM au(depeHTnatbHBIX
YpaBHEHHH.

40. MeTox MHTETpUPYEMBIX KOMOMHAIMH HHTEPUPOBAHUS CHCTEM AU PEepeHIINATIBHBIX YPaBHEHHH.
41. Meton [lanambepa nnterpupoBanus cucteM quddepeHnnaibHbIX YpaBHEHHUI.

42. TlonsTHe ycTOWYMBOCTH penieHus quddepeHnnaibsHoro ypaBHeHHs o JISmyHoBy. ACUMIITOTHYECKAs! YCTOMYHBOCTS.

Kpurepun onenku:

- OIICHKA «OTJIMYHOY BBICTABIIACTCS CTYJCHTY, €CJIM IPOJICMOHCTPUPOBAHO ITyOOKOE U MPOYHOE YCBOCHUE MaTEpHUaa, T.¢.
MIOCJIEIOBATENEHO, TPAMOTHO ¥ JIOTHYECKH CTPOIHO M3JI0’KEHBI BCE TPH BOIIpOca OmieTa, YTO OMpeaesseT MOBBIIICHHBIH
YPOBEHb;

- OIICHKA «XOPOIIO» BBICTABISIETCS CTYIEHTY, €CIIH MPOJAEMOHCTPHUPOBAHO JOCTATOYHO MOJTHOE YCBOSHHE MaTepHana, T.c.
YACTUYHO HM3JI0KCHBI MEPBBIN ¥ (MIIM) BTOPOU BOTIPOCHI OMIICTA U BBITIOJHEHO YMEHHUE, YTO OMPECISICT MOPOTOBEIA YPOBCHB;

- OIICHKA «YAOBJIETBOPUTEIHHOY» BBICTABISIETCS CTYIEHTY, €CIIH MIPOAEMOHCTPUPOBAHO O0IIee 3HAHNE MaTepHaa, T.e. YaCTHIHO
W3JI0KCH TIEPBBIN WIIK BTOPOI BOMPOC U BBIIOJHCHO YMCHHE, YTO OMPEIEIISCT MOPOTOBBIN YPOBCHB;

- OIICHKA «HEYIOBJICTBOPHUTEIHHOY BBICTABIISICTCS CTYACHTY, €CJIN MPOJSMOHCTPHPOBAHO HE 3HAHHUE MaTepHaia, He BIaJeHNe
MOHSATHITHBIM aIapaToM, T.€. OTCYTCTBYET H3JI0KCHHIE BOMPOCOB OMIIETa, COBOKYITHOCTh BCETO MEPEYUCICHHOTO OMPEICIsET TO,
49TO YpOBEHB HEe cPOPMHUPOBaH.

KOHTpOHLHLIe BOIPOCHI U 3alaHNA

1. (YK-1) B kaxoii popme 3anmcano ypaBHenue 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 33 JAHHOMY HaYaIbHOMY YCJIOBHIO
B) HaxosxaeHNe 4YacTHOTO PEIICHHUS, YIOBIETBOPSIIOLIETO HaYaJIbHOMY yCIOBHIO y(X)=0

B) Haxoxmenue o0IIeTo perieHust

Kirou: A.

3. (YK-1) CemelicTBO HHTErpajbHBIX KPUBBIX TU(PQEpEeHINaIbHOI0 YPaBHEHUS MTPEACTABIISET COOOH ...
A) Obmee pemenne y=y(x, C) 3toro muddepeHnarbHOro ypaBHEeHUS

B) Yacrnoe perienue sroro nuddepeniuansHoro ypasHenus npu C=0

B) cemeticTBO QpyHKIIHIA, yIOBIETBOPSIONIMX ycIoBHiO Y (X)=0.

Kirou: A.

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

B) ypaBHenue B mosHbIX auddepennnanax/

Kirou: A.




5. (OIIK-1) OgaopomHoe qud dhepeHIraIbsHOEe YpaBHEHHE TPUBOIUTCS K YPABHEHUIO C pa3ISISIFOIIAMUCS ITEPEMEHHBIMHU
TIPY TIOMOIIH TTOJICTAHOBKHU
A) y/x=t(x)

B) y*x~1(x)

B) y+x=t(x)

Kirou: A.

6. (OIIK-1) Kaxoit Tun au¢¢depeHnnanbHbIX ypaBHEHUH M03BOJISIET pelunTb Meto bepaymm?
A) oTHOpOTHEIE
b) nuneiinbie

B) ypaBHeHue B osHBIX auddepenmanax
Kirou: A

7. (OIIK-1) CocTaBbTe XapakTepucTuieckoe ypasHenue 1 nuddepennuansHoro ypaBaenust y'+4y'-Sy=sinx wu
HalMTe KOPHHU.
A) k1=2, k2=-2
b) kl=-2+i, k2=-2-i
B) k1=6, k2=-6

Kimrou:

B.

8. (OIIK-1)¥Ypasrenne 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=Qx

B) Px=Qx
Kirou: b.

6. YHAEBHO-METO/JNMYECKOE U THOOPMAIIMOHHOE OBECIHEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHayemasi JiuTepaTypa

6.1.1. OcHoBHas JiUTepaTypa

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
mupdepennuanbhelx ypapaeHuil. U. 1: yuebnoe | PHO T'AI'Y, 2015 p?
rocobue no Hanpasienuto 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 1U(depeHInanbHbIe Mocksa: Jloroc, 2010 | http://www.iprbookshop.ru
Sxumosa A.C., ypaBHEeHHs: yueOHOe TTocodue /9280.html
Pri6akos K.A.
JI1.3 | Apnonsa B.H. OObIKHOBEHHBIE T epeHIInaIbHbIE WNxesck: UncTUTYT http://www.iprbookshop.ru
YpaBHCHHS KOMITBIOTEPHBIX /92056.html
HCCIICIOBAaHUM;
Perynsapnas u
Xa0THIeCKast
nuHamuka, 2019
JI1.4 | ontpsarun JI.C. OO0bIKHOBEHHbIE U] depeHInaIbHbIe Wxesck: Perynspuas | http://www.iprbookshop.ru
YpaBHEHHSA M Xa0THYECKas /92055.html
nuHamuka; MHcTUTYyT
KOMITBIOTEPHBIX
uccienoBanuii, 2019
6.1.2. lono/iHUTeIbHAS JIUTEPATypa
ABTODBI, COCTaBUTENU 3arnaBue W3narensctBo, TOA On. agpec
JI2.1 | Margees H.M. OObIKHOBEHHBIE T epeHIInaIbHbIE Cankr-IlerepOypr:
ypaBHeHHUs: yueOHOe ocobue CrnenuanbHas
aureparypa, 1996
JI12.2 | ®Gununmos A.D. COopHuK 3a7a4 110 (G PepeHInaNTbHBIM Mocksa: Hayxka:

ypaBHEHMsM: yueOHOe ocobue Ui By30B

®dusmarnur, 1979



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

ABTOPBI, COCTaBUTEIHN

3arnaBue

H3narenbcTBO, TOM

On. agpec

JI2.3 | Kaitropoznos E.B. OObIkHOBeHHBIE U} depeHnuanbHbe I'opHo-Anraiick: http://elib.gasu.ru/index.ph
ypaBHeHUs: yueOHOe nocobue 115 6akalaBpoB PUOTAI'Y, 2014 p?
o HanpasieHusiM 010100.62 "Maremaruka" u option=com_abook&view
011200.62 "®uzuxa" =book&id=310:0byknoven
nye-differentsialnye-
uravneniya&catid=5:mathe
matics&Itemid=163
JI2.4 |IlaxaeB b.B. Jlexuuu 1o TeOpUU OOBIKHOBEHHBIX T'opHo-Anraiick: http://elib.gasu.ru/index.ph
muddepennuanbablx ypasHeHuil. U. 2: yuebnoe | PHUO I'AIY, 2016 p?
nocoOue JyIsi CTY/ICHTOB, 00YUYaIOIIUXCS IO option=com_abook&view
nanpasneHuro 01.03.01 Maremaruka =book&id=145:lektsii-po-
(6bakanaBpuar) u 02.03.01 Maremaruka u teorii-obyknovennykh-
KOMITBIOTEPHBIC HAYKH (OakaaaBpuar) differentsialnykh-uravnenij
-ch-
2&catid=5:mathematics&l
temid=163
JI2.5 |Ilaxaes b.B. Pabouas TeTpaap NpakTUYECKUX 3aHATHHA 1O T'opHo-Anraiick: http://elib.gasu.ru/index.ph
TeOopHH OOBIKHOBEHHBIX I (depeHIInambHbIX BUILITATY, 2017 p?
ypaBHEHHMI: yueOHOe OocoOue Ui CTYAEHTOB, option=com_abook&view
oOyyaromuxcs no Hanpasienuto 01.03.01 =book&id=2131:rabochay
Marematuka (6axanaspuar) u 02.03.01 a-tetrad-prakticheskikh-
MaremMaTHKa U KOMIBIOTEPHBIE HAYKH zanyatij-po-teorii-
(bakanaBpuar) obyknovennykh-
differentsialnykh-uravnenij
-chast-
1&catid=5:mathematics&l
temid=163
JI2.6 |Ilaxaes b.B. Pabouas TeTpaap NpakTUYECKUX 3aHATHHA 1O T'opHo-Anraiick: http://elib.gasu.ru/index.ph
TEOpUU OOBIKHOBEHHBIX AU (EPEHIUAIBHBIX BULITAI'Y, 2018 p?
ypaBHeHHUH (4acTh 2): yueOHOE rocobue option=com_abook&view
=book&id=2797:878&cati
d=5:mathematics&Itemid=
163
JI2.7 | FOmarynos M.T'. OO6bikHOBeHHbIE U] epeHnnanbHbIe Wxesck: Perynspuas | http://www.iprbookshop.ru
YPaBHCHHUS: TEOPHUS M NPUIIOKEHUS: yueOHOE U XaOTHYECKas /91969.html
nocobue JuHaMuka; HCTUTYT
KOMITBIOTEPHBIX
uccienoBanuii, 2019
6.3.1 IlepeyeHs 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 CTAHTAPTHBIN
6.3.1.5 | MS Office
6.3.1.6 | MS WINDOWS
6.3.1.7| NVDA
6.3.1.8 | SAunexc.bpaysep
6.3.1.9 | LibreOffice



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
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

6.3.1.10 [ PE]] OC

6.3.2 IlepeuyeHb MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | MexxBy30BCKasi 3JICKTpOHHAs OMOIHoTEeKa

6.3.2.2 | DnexkrponHO-OnbIMoTeuHast cucrema [PRbooks

6.3.2.3 | baza naHHbIX «OneKTpoHHas Oudauoreka I'opHO-ANTalCKOro rocyAapCTBEHHOTO YHUBEPCUTETA»

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

poOIeMHast JIEKIHS

KOH(epeHIus

JTIUCKYCCHS

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOAY JIS)

Homep ayauropun | Haznauenue OcHOBHOe OCHAlIleHHE

222 bl Y4eOHast ayTUTOPUS JJIs1 IPOBEICHHS Pabouee mecto npenonasatens. [locagounsie MecTa
3aHATHUI JCKIIMOHHOTO TUTIA, 3aHATUI oOyuaromuxcs (10 KOJTHYECTBY O0YUAROIIUXCS).
CEeMHUHAPCKOr0 THIA, KYpCOBOTO [epeHoCHO# POEKTOP, HOYTOYK, IKpaH

MIPOSKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX
paboT), TPYNIOBBIX U WHANBHUIYATbHBIX
KOHCYJIBTAIUiA, TEKYIIETO KOHTPOJISI U
MPOMEXYTOYHOM aTTeCTAIH

207 b1 Jleknmonnas ayquropus. Y4eOHast YyeHudeckas 10CKa, MPOSKTOP, SKPaH, CHCTCMHBIH OJIOK,
ayIUTOPHUS TS TIPOBEICHUS 3aHATHI MocaIouHbIe MecTa o0ydaromuxcs (1Mo KOJTUIEeCTBY
JICKIMOHHOTO THIIA, 3aHATUI CEMUHAPCKOTO | oOyuarormmxcsi), pabovee MECTO MpernoaBaTess

THIIA, KyPCOBOTO MPOCKTHUPOBAHUS
(BBITTOJTHEHUST KYPCOBBIX PabOoT), TPYIIOBBIX
Y MHIUBUIYyaTbHBIX KOHCYJIbTAIHA,
TEKYIIETO KOHTPOJIS ¥ TIPOMEKYTOUHOM

aTTecTalun

209 b1 KomrmbrorepHsrii kiace. YueOnast aynuropust | Pabouee mecto nmpenopasarens. [locanounsie Mecra
TSI TIPOBEICHUS 3aHITHHA JICKIIMOHHOTO oby4aromuxcs (1o KoJn4ecTBy oOydaromuxcs). MapkepHas
THUIA, 3aHATHA CEMHHAPCKOTO THIIA, YUEHHYECcKast JOCKa, IKpaH, MyJIbTHMEIUAIPOCKTOP,
KypCOBOTO MPOEKTHPOBAHMS (BBIIOTHEHHSA KOMITBIOTEPEHI ¢ focTynoM B MHTEpHET

KYpPCOBBIX paboT), FPYIITOBBIX U
MHIUBUAYATBHBIX KOHCYJIBTAINH, TEKYIIIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTeCTaluu.
[Tomenienne a1t CaMOCTOSTENEHOM pabOTHI

9. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCSA IO OCBOEHUIO JTUCHUILIIUHBI (MOY JIS)

Jlekuyu, ¢ OZHOW CTOPOHBI — 3TO OJIHA U3 OCHOBHBIX ()OPM YUCOHBIX 3aHATHI B BBICIINX YYSOHBIX 3aBEICHUSX, TPEACTABIISIONIAs
co0oii crucTeMaTH4ecKoe, IOCIeI0BaTeIbHOE YCTHOE U3JI0KEHUE MPEHOAaBaTeNIeM ONPEACICHHOTO pa3jieia KOHKPETHOW HayKH HITH
y4eOHO# AUCIMIUTUHEL, C APYTO# — 3T0 0cobast opMa CaMOCTOATENBEHON PaboThI ¢ YIeOHBIM MaTepuanoM. JISKIus He 3aMeHsIeT
co00#i KHHUT'Y, OHA TOJIPKO MOATAJKUBACT K HEil, PACKPBIBASI TEMY, IPOOIIEMY, BBIACIISS [JIABHOE, CYIIIECTBEHHOE, HA YTO CICAYET
00paTHTh BHIMaHHE, YKa3bIBACT IIYTH, KOTOPBIM HYXKHO CJICHA0BAaTh, JOOMBAsCH NIyOOKOTO IIOHUMAHUSI [IOCTABJICHHON MPOOJIEMBI, a
He o01Iel KapTHUHBI.

PaboTa Ha JEKIMU — 3TO CIOXKHBIN MPOLECC, KOTOPHIil BKIIFOYAET B Ce0s TAKUE DJIEMEHTHI KaK CIIYIIAHHE, OCMBICIICHHE U COOCTBEHHO
KOHCHEKTUpoBaHHe. JIJIsl TOrO, 4TOOBI JISKIVSI BBIIOIHUIIA CBOE Ha3HAYCHUE, BAXKHO MOATOTOBUTHCS K HEH U €€ 3aIUCH elle 10
MpUX0/a MpernogaBarelis B ayAuTopuo. be3 3Toro nanbHeiiniee BOCIPUATHE JSKIUH CTAHOBUTCS CIIOKHBIM. JICKIINS B YHUBEPCUTETE
paccuuTaHa Ha TOATOTOBICHHYIO ayIUTOpHIO. [IpenoaBaTenp u3naraet Jiro0oi BONPOC, OPUSHTUPYSICH HA T€ 3HAHHS, KOTOPBIS
JIOJDKHBI OBITh Y CTYICHTOB, YCBOUBILMX MaTepUall BCeX MPEIbIAYIIHUX JSKIUA. Ba)KkHO HAy4IUThCs CIyIIATh MPENOAaBaTess BO
BpEMs1 JICKLHH, OACPKUBATH HEIPEPHIBHOC BHUMAHHE K BBICTYAOIIEMY.

OnHako, OJHOTO CITyIaHus HegoctatoyHo. Heo6xoanMo GUKCHpOBaTh, 3alKCHIBATh TOT IIOTOK HH(GOPMAIINH, KOTOPBIH COO0IIaeTcs
BO BPEMsI JICKLIMH — HAYYUTHCS BECTH KOHCIIEKT JICKIMH, T/1¢ HOPMYITUPOBAIKCh ObI HaHOOICe BaXKHBIC MOMEHTBI, OCHOBHBIC
MOJIOXKEHHUS, N3J1araeMble JISKTOpOM. [IJisi BeIeHHsT KOHCIIEKTA JICKIMHU CJIeYeT UCIOIb30BaTh TETPaib. BeleHne KOHCIEeKTa Ha
JIMCTOYKAX HE PEKOMEHYETCs, HOCKOJIBKY OHU HE TaK YIOOHBI B HCIIOJIb30BaHUU M 4acTO TepsroTcs. [Ipu opopMIIeHUH KOHCTIEKTa
JIEKIUH HEOOXOIMMO OCTABJISATH MOJISL, TIE CTYJCHT MOXKET 3alUCcaTh CBOU COOCTBEHHBIC MBICIIH, BO3HUKAIOIIHE apalyieIbHO C
MBICIISIMH, BBICKa3aHHBIMU JIEKTOPOM, @ TAKXKE BOMPOCHI, KOTOPhIE MOTYT BO3HHKHYTh B TPOLIECCE CITYLIAHUS, YTOOBI MOTYYHUTh HA
HHX OTBETHI IIPH CAMOCTOSTEIILHON MPOPabOTKE MaTepHalia JICKIUH, [IPH U3yICHUH PEKOMEHJOBAHHON JIMTEPATYPHI HITH
HEMOCPEACTBEHHO Yy MPEMogaBaTess B KOHIe JeKiui. COCTaBIsisi KOHCIICKT JICKIUH, CIIEyeT OCTABILITh 3HAYUTEIbHBIA HHTEPBAI
MEXIy CTPOYKaMH. DTO CBS3aHO C TEM, YTO MHOT/IA BO3HHKAET HEOOXOIMMOCTh BIIHCATh B IIEPBOHAYAIBHBIN TEKCT JICKIMH OJHY HIIH
HECKOJIbKO CTPOYEK, HMEIOIINX PUHIMITHATIBHOE 3HAYCHHE M OYEPIHYTHIX U3 APYTUX UCTOYHUKOB. PaccTOsHIE MEXIY CTPOKAMH
HEOOXOUMO TAKOKE IS MOTYCPKUBAHUS CIIOB WITM LIENIBIX TPYIII CJIOB (TaKOe MOAYSPKHUBAHHIE BHI3BIBACTCS




HEoOXOIMMOCTBIO PUBJICYs BHUMAHHE K JAHHOMY MECTY B TEKCTE IIPU MOBTOPHOM 4TeHUH). OOBIYHO NOAYEPKHUBAIOT ONPEAEICHHUS,
BBIBOJIBL.

Taxoke BayKHO HOJIHOCTBIO 0€3 BCSAKHX H3MCHCHUH BHOCHTD B TETPAIb CXEMBL, TAOJIUIBI, YEPTEKHU H T.IL., €CITH OHU IPEIIOTaraloTCs
B JieKIuu. J[i1s Toro, 9ToOBI COBMECTUTH MEXaHMYECKYIO 3aIIUCh C HOYTH JOCIOBHEIM (DMKCHPOBAHHEM HanOOIee BaXKHBIX
OJIOXKEHHI, MOXHO MCIOJIb30BaTh CHCTEMEI YCIOBHBIX COKpalleHnil. B mepBylo ouepens COKpaIIaloTcs IIMHHBIC CJIOBA U TE, YTO
MOBTOPSIOTCS B PEUH JIEKTOpa yamie Bcero. [Ipu 9ToM camMo CoKpalieHne JOKHO OBITH IO BO3MOXKHOCTH KPATKHM.

Cemunapckue (npakrudeckue) 3anatusi CaMocTosTesbHas paboTa CTYACHTOB 10 MOATOTOBKE K CEMHHAPCKOMY (IIPAKTHYECKOMY)
3aHATUIO JOIDKHA HAUWHATHCS C 03HAKOMIICHHS C INIAHOM CEMHUHAPCKOTO (MPAKTHYECKOT0) 3aHITHS, KOTOPBIH BKIIIOYAET B ceOs
BOIIPOCHI, BHIHOCHMBIE Ha 00CY)KIEHHE, PEKOMEHIAIH 110 IOATOTOBKE K CEMUHAPY (IIPAKTUUECKOMY 3aHSATHIO), PEKOMEHAYEMYIO
JAUTEpaTypy K TeMe. V3ydeHne mMaTepraia caeayeT HadaTh ¢ IPOCMOTpa KOHCIICKTOB JICKIHH. BoccTaHOBUB B aMsATH MaTepHall,
CTYJICHT IIPUBOAUT B CHCTEMY OCHOBHBIC MOJIOXKEHHS TEMBI, BOIIPOCHI TEMBI, BRI B Hell IIaBHOE U HOBOE, HA YTO 00paIlagoch
BHUMaHHE B JICKIIH. 3aTeM CJIe[yeT BHUMATEIIBHO IIPOYUTATh COOTBETCTBYIONIYIO IJIaBY yUeOHUKA.

s Gonee yriryOIIeHHOTO M3YUSHUS BOIIPOCOB PEKOMEHIyeTCsl KOHCTIEKTHPOBAHNE OCHOBHOM 1 IOTIOJHUTENBHOM JIUTEPaTypHI.
UnTast peKOMEHAOBAHHYIO JIUTEPATypy, HE CTOUT ITACCHBHO NMPUHUMATh K CBEACHHIO BCE HAITMCAHHOE, CIEAYeT aHAIU3UPOBATh TEKCT,
JIyMaTh HaJl HUIM, 9TOMY CIIOCOOCTBYIOT 3aIlHCH 110 X0y YTEHHUS, KOTOPBIE IPEBPAIAIOT YTEHUE B IPOLIECC. 3aMCH MOTYT BECTHCH B
Ppa3nuyHOi hopMe: pa3BepHYTHIX U MIPOCTHIX IIAHOB, BBIHUCOK (TE3MCOB), AaHHOTAIMI U KOHCIICKTOB.

Iomo6pas, oTpaboTaB MaTepuat M yCBOMB €r0, CTYACHT JODKEH Ha4aTh HEIIOCPEACTBCHHYIO HOATOTOBKY CBOETO BBICTYILICHHS HA
CEMHHAPCKOM (IIPAKTHYECKOM) 3aHATHU JUIS 9ero CIeAYeT MPOayMaTh, KaKk OTBETHTH Ha KaX bl BOIIPOC TEMBI.

o xaxxoMy Bonpocy IJIaHa 3aHATUH HE00X0AUMO HOATOTOBUTHCS K YCTHOMY co0o0meHuto (5-10 MuH. ), ObITh TOTOBBIM MIPUHSTH
y4yacTue B 00CYXJEHUH U JOIOJHEHUH JOKIAJ0B U cOOOIIeHUH (10 5 MUH.).

BeicTynnieHne Ha CeMUHAPCKOM (TIPAKTHYECKOM) 3aHSTUH JOJDKHO YAOBIETBOPATH CIEIYIOIINM TPEOOBAHUSIM: B HEM U3JIararoTcst
TEOPEeTHYECKUE MOAXOABI K pacCMaTpUBacMOMY BOIIPOCY, TAETCs aHAINU3 IPUHIHIIOB, 3aKOHOB, OHATHH U KaTeropuii;
TEOPETHUYECKUE TOJIOKEHUS HOAKPEIUIAIOTCS (haKTaMH, IPUMEPAaMH, BHICTYIIIIEHHE TOJDKHO OBITH apIyMEHTHPOBAHHBIM.
JIabopaTtopHbIe pabOTHI ABISAIOTCS OCHOBHBIMH BHAAMH Y4eOHBIX 3aHATHIA, HAIIPABICHHBIMU Ha 9KCHEPUMEHTANBHOE (IIPAKTHIECKOE)
MOATBEPKICHHE TEOPETUUECKIUX MONOKEHHH U GOopMHUpOBaHHE 00IIEePOo(ECCHOHATBHBIX U IPO(ECCHOHATBHBIX KoMIeTeHIHH. OHN
COCTaBIAIOT BAXKHYIO YacTh TEOPETHIECKOH M MPO(ECCHOHATBHON MPaKTHIECKON MOJATOTOBKH.

B npomnecce madbopaTopHOi pabOTHI Kak BHA yIeOHOT0 3aHATHS CTYICHTHI BEITONHSIOT OJHO WM HECKOJIBKO 3aJaHUil  1T0J
PYKOBOJCTBOM IPENOaBaTelsi B COOTBETCTBHU € M3Y4aeMBIM COJIEp)KaHHEM y4eOHOTO MaTepHaa.

[Ipu BeIMOMHEHNH 00YYArOIIUMUCS TaOOPATOPHBIX PAa0OT 3HAUYMMBIM KOMIIOHEHTOM CTAHOBSITCS IPAKTHIECKUE 3a1aHHS C
UCIIOJIb30BaHUEM KOMIIBIOTEPHOM TEXHUKH, TA00PATOPHO - MPUOOPHOTO 000PYIOBaHMS U Ap. BrInonHeHne cTyneHTaMu
Ta00paTOPHBIX PabOT IPOBOJUTCS C IENIBIO: (POPMHUPOBAHUS YMEHUM, IPAKTHYECKOTO OIBITA (B COOTBETCTBHHU C TPEOOBAHUSIMU K
pe3yiIbTaTaM OCBOCHHUS JUCUUILINHEL, X HA OCHOBAHHUU IepedHs (POPMUPYEMBIX KOMIETEHIINI, YCTAHOBICHHBIMU paboue
IIPOrpaMMOH JTUCIUILIMHEI), 0000IICHNUS, CHCTEMAaTH3AIUH, YIIyOJICHUs, 3aKPEILICHHS ITOJIyYCHHbBIX TEOPETHUCCKUX 3HAHUIA,
COBEPLICHCTBOBAHMS YMCHUI IIPHUMEHSTH [OTyICHHBIC 3HAHNUS Ha IIPAKTUKE.

CocraB 3a1aHuii 17151 1JaOOpaTOPHOU PabOThI AOJKEH OBITh CINITAHUPOBAH C PACUYETOM, YTOOBI 32 OTBEJICHHOE BPEMsi OHH MOTJIH OBITh
BBITIOJTHEHBI KAUE€CTBEHHO OOJIBIIMHCTBOM CTYICHTOB.

[Ipn mraHMpOBaHKY JTa0OPATOPHBIX PabOT CIEAYET YUNUTHIBATH, YTO B XOJI€ BHIIOJIIHEHUS 33JaHUI Y CTYAEHTOB (OPMUPYIOTCS
YMEHHS ¥ IPAKTHIECKUH ONBIT PabOTHI ¢ pa3TMYHbIMU IPUOOpaMH, yCTaHOBKAaMH, JIAOOPaTOPHEIM 000pyIOBaHUEM, AlNIAPATYPOH,
IPOrpaMMaMU ! JIp., KOTOPBIE MOTYT COCTAaBIATh YacTh MPO(ECCHOHATEHOM TPaKTHIECKOI TOATOTOBKH, a TAaKXe
HCCIIeIOBaTEeNIbCKUE YMEHHs (HaOII0AaTh, CPAaBHUBATH, AaHAN3UPOBATH, YCTAHABIMBATE 3aBUCUMOCTH, JIENIaTh BEIBOJBI U 0000IICHNS,
CaMOCTOSTENNBFHO BECTH HCCIECIOBAHHE, ODOPMILITE PE3yIbTATHL).

Brimonaenuio 1a00paTopHEIX padoT MpeAIIeCTBYET IPOBEPKA 3HAHUM CTYJEHTOB - MX TEOPETHIECKONH TOTOBHOCTH K BHIITOJIHEHHIO
3a7aHusL.

®opMbl OpraHU3ayy CTYIEHTOB IIPY IPOBEICHUH Ta00PaTOPHBIX paboT: GppoHTaNBHAS, TPYNIIOBas M HHAUBUAYaIbHAs. [1pu
¢dpoHTaNTBHON (hOpME OPTaHU3ALMY 3aHATHI BCE CTYACHTHI BHIIONHSIOT OJHOBPEMEHHO OJHY U Ty ke paborty. [Ipu rpynnosoit
(opMe opraHM3aNUK 3aHATUH OJHA ¥ Ta Jke PadoTa BBHIIOIHACTCS TPYIIaMH 110 2 - 5 genosek. [Ipu MHANBHAYaNbHOH (Gopme
OpTaHM3aIlMH 3aHATUI KaXKIbI CTYICHT BBIMOJIHICT HHIUBHIYATBHOE 3a/IaHHE.

Texymuii KOHTPOJIb Y4eOHBIX TOCTIKEHHIT IO pe3yIbTaTaM BEIIIOIHEHHS J1a00paTOPHBIX pabOT IPOBOAUTCS B COOTBETCTBHU C
CHCTEMOU OIICHUBAHUS (PEUTHHTOBOI, HAKOMUTEIBHOM U JIp.), @ TaKkKe GopMaMH U MeToaMu (KaK TPAIUIHOHHBIMHE, TaK U
MHHOBAIIMOHHBIMH, BKJIFOUasi KOMITBIOTEPHBIE TEXHOJIOTHH), YKa3aHHBIMH B pabodeli mporpaMme IUCIUITIMHBL (Moayis). Texymmuit
KOHTPOJIb POBOIUTCS B IIpeienax yueOHOro BpeMEeHH, OTBEICHHOTO pabounM ydeOHBIM INTAHOM Ha OCBOSHHE JHUCIUILINHEIL,
PE3YNBTATHI 3aHOCATCA B KYpHAI YUeOHBIX 3aHATHH.

O0OBbeM BpeMeHHU, OTBOIUMBIN Ha BBINOJHEHHE J1a00PATOPHBIX PabOT, INIAHUPYETCS B COOTBETCTBUU ¢ yueOHbIM mnanoMm OITOIL.
Iepeuens nmaboparopHsIX padoT B PIIJI, a Takke KOIMYECTBO YacOB HA UX MIPOBEACHUE JOJDKHEI 00CCIICUHBATh PEANTH3AIHIO
TpeOOBaHUM K 3HAHHUSAM, YMEHHSIM U MPAKTHYECKOMY OIBITY CTYJCHTA [0 AUCIHILIHE (MOIYII0) cooTBeTcTBYIomer OITOIL
CamocTosTenpHas paboTa 00yJaromMXcs — 3TO INTaHUpyeMasi yueOHas, yaeOHO-HCCIeN0BaTeNbCKasl, HAyYHO-HCCIEA0BATENbCKAs
paborta, BEIIIOJTHsIEMAas BO BHEAyJUTOPHOE BPEMs 110 3aJaHHUIO U IPU METOANIECKOM PYKOBOJICTBE MPENOAaBaTesi, HO 0e3 ero
HETOCPEACTBEHHOTO yIacTHSI.

O0BeM caMOCTOATENLHOM paboThl onpeneseTcs y4eOHbIM MIIAHOM OCHOBHOM MPOo(ecCHOHAIbHOM 00pa30BaTeIbHOM MPOTPaMMBbI
(OIIOIT), paboueit mporpaMMoit JUCIUTUTUHBI (MOTYJISE).

CamocTosTenpHas paboTa OpraHU3yeTCs H IPOBOAUTCS C IETb0 (GOPMUPOBAHUS KOMIICTCHITHH, IOHUMAEMBIX KaK CIIOCOOHOCTh
IPUMEHATD 3HAHMS, YMEHHS U JITYHOCTHBIC Ka4eCTBa [UIS YCHEIIHOH IPaKTHIECKOH NS TEIBHOCTH, B TOM YHCIIE:

- (hopMHpPOBAHMS YMEHUH 110 HOUCKY M HCIIOIb30BAHHIO HOPMATHBHOI, IIPaBOBOIL, CIPaBOYHON M CIIEIIMAIBHON JIUTEPATYPHL, a
TaKOKe IPYTUX HCTOYHUKOB MH(OpMALIH;

- KAYeCTBEHHOTO OCBOCHHMS M CHCTEMATH3allH [TOJTYYSHHBIX TEOPETHIECKIX 3HAHHUH, UX YTIyOlIeHHs U PaCIIMPEHUS 110
NPUMEHEHUIO Ha YPOBHE MEXIIPEIMETHBIX CBSI3EH;

- (hopMHpPOBaHUS YMEHUS IPUMEHSATD IOJydSHHbBIE 3HAHUS Ha MTPAKTHKE (B IPO(HECCHOHATBHON AESATENFHOCTH) U 3aKPEIUICHUS
MPaKTUYECKUX YMEHUH 00yJaroIixcs;




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

- COBEPILICHCTBOBAHMS PEYEBBIX CIIOCOOHOCTEH 00yJarOMIHXCs;

- (hopMHpOBaHKST HEOOXOIUMOTO YPOBHS MOTHBAIMY O0YJAIOMINXCS K CHCTEMAaTHYeCKOi paboTe [Isl MOTydeHNs 3HAHUH, YMEHHI 1
BJIQJICHUH B IEPUOJ y4eOHOTO CeMecTpa, aKTUBHOCTH 00YYAIONIUXCs, TBOPUECKON NHUIUATHBEI, CAMOCTOSTEIBHOCTH,
OTBETCTBEHHOCTH M OPraHH30BaHHOCTH;

- popmMupoBanus CIOCOOHOCTEH K CAMOPA3BUTHIO (CAMOIIO3HAHHIO, CAMOOIIPEICIICHHIO, CAMOOOPA30BaHUIO,
CaMOCOBEPLIEHCTBOBAHHIO, CAMOPEATH3ALMH 1 CAMOPETYISILNN);

- Pa3BUTHS HAYYHO-UCCIIEA0BATEIBCKIX HABBIKOB;

- Pa3BUTHS HAaBBIKOB MEKJIMYHOCTHBIX OTHOIICHHUI.

K camocrosTensHON paboTe Mo JUCHHILIHHE (MOAYII0) OTHOCATCS: MPOPA00TKa TEOPETHIECKOTO MaTepHaa JUCIUILINHEL (MOTYIIs);
MOATOTOBKA K CEMHHAPCKUM H IIPAKTHYECKUM 3aHATHAM, B T.4. ITIOJFOTOBKA K TEKYIIEMY KOHTPOIIO YCIEBAEMOCTH 00YJarOIINXCS
(Texymias aTTecTalys); MOoroTOBKa K 1a00paTOPHBIM paboTaM; MOArOTOBKA K MPOMEKYTOYHO aTTecTauuy (3a4éram, IK3aMeHam).
Buasl, opMbl B 00bEMBI CAMOCTOSTENBEHON paOOThl 00YYAIOMIUXCS PU U3YYCHUH TUCIUIUIMHBI (MOJYJIS) OTIPECIISIOTCSL:

- CoJIep)KaHUEM KOMIIETEHIMN, (OPMUPYEMBIX TUCIMIUTHHON (MOIYJIEM);

- crietiu UKo JUCIUIUTUHBI (MOJTYJIs), IPUMEHSEMBIMH 00pa30BaTEeIbHBIMU TEXHOJIOT UM,

- TpynoeMkocThio CP, npeaycMOTpeHHO# yueOHBIM TLIaHOM;

- YPOBHEM BbICIEr0 00pa3oBaHust (bakaaaBpHaT, CIICIHAINTET, MATHCTPATypa, aCIHUPaHTypa), Ha KoTopoM peanusyercs OIIOIT;

- CTEIEHBIO MOATOTOBICHHOCTU 00YJarONMIUXCSL.

KypcoBast paboTa sIBISIETCSI CAMOCTOSATEIBHBIM TBOPYSCKAM MHUCHMEHHBIM HAYYHBIM BUJIOM JIESTEINFHOCTH CTYACHTA 110 pa3paboTke
KOHKpeTHOI1 TeMbl. OHa OTpakaeT IPHOOPETCHHEIE CTYICHTOM TeOPETHIECKUe 3HAHHS U NIpaKTHIecKue HaBbIKU. Kypcosas pabora
BBITIOJTHAETCS CTYAEHTOM CaMOCTOSTENBHO IO PYKOBOJICTBOM IIPETIOJaBaTeIs.

KypcoBas pabora, HapsiAy ¢ S9K3aMEHaMH M 3a4€TaMH, SBJISETCS OJHOU 13 POpM KOHTPOJIS (aTTECTallKH ), TIO3BOJISIONICH OMPEIeTUTh
CTENEHb NTOArOTOBICHHOCTH Oyaymiero crenuanicta. KypcoBble paboThl 3aIUIIAIOTCS CTYICHTaMHU 110 OKOHYaHUH U3yIeHHS
YKa3aHHbBIX TUCLUILUIMH, ONPEACICHHBIX Y4eOHBIM IIIAHOM.

OdopmiieHue paboThl JOIKHO COOTBETCTBOBATh TpeboBaHusAM. O6beM KypcoBoil paboTsl: 25-30 crpanul. CIHCOK JIUTEPATYyphl U
Ipunoxxerus B 00beM paboTHI He BXoAAT. KypcoBast paboTa Ho/mDKHA coIepkKaTh: TUTYIBHBIH JINCT, COJIEpIKaHIe, BBEICHHE,
OCHOBHYIO 4aCTh, 3aKIJIFOYECHIE, CIIMCOK JINTEPATyphl, MpuioxkeHue (mpu Heooxoaumocth). Kypcosast paboTa momiuexur
PELEH3UPOBAHUIO PYKOBOIUTEIEM KypCOBOH paboThl. PeneH3us sBisieTcs: opuIManbHBIM JOKYMEHTOM M IPHKIIaIbIBAETCS K
KypcoBoii pabore.

Tematuka KypcoBBIX paboT pazpabaThIBaeTCs B COOTBETCTBHH C y4€OHBIM IUIaHOM. PyKOBOANTEIb KypcOBOM pabOTHI JIUIIL TOMOTAeT
CTYIICHTY OIPENSIUTh OCHOBHBIC HANPaBIICHUS pabOThI, OU4EPTUTH €€ KOHTYPHI, YKa3bIBACT T€ HCTOUYHHKH, HA KOTOPBIC CIECAYET
00paTHUTh TIABHOE BHUMAHUE, Pa3bsCHSCT, TA€ OTHICKATh HEOOXOAUMBIC KHHUTH.

CocTaBlIeHHBIH CIMCOK HCTOYHUKOB HAYYHO! HH(OpPMaNNH, OTeKAIHil H3yICHHUIO, CIeAyeT 0Ka3aTh PyKOBOJHUTEIIO KyPCOBOIt
paboThL.

Kypcoast pabota cocrouT u3 rnas u naparpados. Bre 3aBucuMOCTH OT pemaeMbIX 3aa4 U BHIOPaHHBIX [TOJXO0J0B CTPYKTypa
PpaboOTHI OJDKHA COAEPXKATh: TUTYIBHBIN JIMCT, COAEPKAHNUE, BBEJECHIE, OCHOBHYIO YacTh; 3aKIIOUCHUE; CIIMCOK JINTEPATYPHL;
MpUIOKEHUE(5).

Bo BBeaeHNH HEOOXOAMMO OTPA3HUTh: AKTYaJbHOCTh; 00BEKT; MPEAMET; IIeb; 3aJadd; METOIbI HCCIEIOBaHUs; CTPYKTYpa paboThL.
OCHOBHYIO 4acTh pabOTHl pEKOMEHIYETCS Pa3AeIuTh Ha 2 TJIaBbl, KX/Ias U3 KOTOPBIX JODKHA BKIOYATh OT JBYX JO YETHIPEX
naparpagos.

ConeprkaHue IMIaB U UX CTPYKTYpa 3aBUCHT OT TEMBI ¥ aHAJTU3UPYEMOT0 MaTepuana.

IepBast rmaBa 10KHA UIMETh 0030PHO—aHATUTUUECKHUI XapaKkTep U, KaK MPaBHJIO, IBISIETCS TEOPETUUECKOM.

Bropas ri1aBa mmo 6ombIei 4acTH packphIBaeT HACKOJIBKO 3TO BO3MOXKHO IIPEAMET HCClIeIoBaHMs. B Hell MpUBOIATCS IPAKTHUECKUE
JaHHBIE 10 TPOOIEMaTHKE TEMbI HCCIECIOBAHUS.

BriBozbl 0(hOPMITSIIOTCST B BUJE HEKOTOPOTO KOJIMYECTBA MPOHYMEPOBAHHBIX a03aleB, YTO IPHIAeT HEOOXOAUMYIO CTPOHHOCTD
H3JI0KEHUIO N3YYCHHOTO MaTeprana. B HAX IMOJBOMUTCS UTOT IPOBEAEHHON PabOTHI, HEIIOCPEICTBEHHO BHIBOABI, BEITEKAIOIINE U3
Bcell pabOTBI ¥ COOTBETCTBYIOLIHE BELIBICHHBIM MPOOIeMaM, TOCTABICHHBIM BO BBEJCHUH 3a/1a4aM Pa0OThI; YKa3bIBACTCs, C KAKUMH
TPYAHOCTSIMH IIPUIILIOCH CTOJIKHYTHCS B XOJIE UCCIICAOBAHNUS.

INpaBuia HanrcaHUs ¥ O(OPMIICHHS KYPCOBOI paboTHI perinameHTHpyrotcs [lonoxeHneM o KypcoBoi pabote (IIpoekTe),
YTBEpKACHHBIM pemenneM Yuenoro copeta ®I'BOY BO I'AT'Y ot 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+—t |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);
B.3. 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 KOMOWHAIIHIA:

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 ycToiuuBocTy 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
3amad no kypcy uddepennnansubie ypaBHEHUS, B OTJIMYKME OT KOHTPOJIBHOU
paboThl, BBIMOJHAEMON Ha TPAKTHYECKOM 3aHsATUU. [Ipu  BBIMOJHEHHH
WHMBUTyAJIbHOTO 3aJaHUsl CTYJCHT MOJKET HCIIOJh30BaTh JIFOOYIO CIIPaBOYHYIO
JUTEPATYPy, B TOM YHCIE, B JJIEKTPOHHOM BuAec. MHAuBUAyanbHOE 3aJaHUE
OLICHUBAETCSI OLIEHKOW «3a4T€HO» WM «HE 3auyTeHO». [Ipu monydyeHuu OLEeHKH
«HE 3a4TEHO» CTYIEHT MPOJOHKAaeT paboTy HaJ WHIWBUIYAIbHBIM 3aJaHUEM J10
MOJYYECHHUS OLICHKHU «3aU4TCHOM.

NuauBuayanabHbie 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 + (xp° — 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, y(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 —4xpy’+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.1. 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 v+ —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
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