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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM ToJ1y Ha 3acenannu kagenpsl [IpukianHoil MaTeMaTHKU U HHPOPMATHKU

[Iporokonm ot 20 r. Ne
3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefqanuu Kadeapnl [IpukiaaHoi MaTeMaTHKU U HHPOPMATHKA

IIporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3BexoB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acenanuu Kadeapsl [IpukiaaHoil MaTeMaTHKU U HHPOPMATUKH

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
ydaeOHOM roly Ha 3aceqaHuu kadeapsl [IpukiaaHON MaTeMaTuku U HHPOPMATUKA

IIporokom or 20 . Ne
3aB. kadeapoii [O.A. 13BekoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yuyeOHOM Toy Ha 3acefanuu kageapsl [IpuknanHoit MareMaTuku U HHGOOPMATUKH

[Iporokom ot 20 . Ne

3aB. xadenpoit 10.A. U3BexoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensmu ocBoeHust auctuiuinHbl " IuddepeHnnanbabie ypaBHEHUs"  SBISIIOTCS:
pa3BUTHE CIOCOOHOCTH MCIIONB30BaTh B MPO(ECCHOHAIBHON 1eATeIbHOCTH 0a30Bble 3HAHUS
(yHIIaMEHTaIbHBIX Pa3/Ie]IOB MATEMATHUKH, CO3/]aBaTh MATEMaTUUYECKHE MOJEIN TUIIOBBIX
npodeccnoHaNbHbIX 33]]a4 U UHTEPIPETUPOBATD MTOJIYYCHHBIE PE3YJIbTAThI C YYETOM I'PaHUIL
MIPUMEHUMOCTH MoJieliet; OpMUPOBaHNE B CO3HAHUU CTYIEHTOB HAYYHOT'O MIPE/ICTABICHUS
0 MMOCTPOCHUH MaTEeMaTHUYECKUX MoJieel (PU3NUeCKUX, XUMUYECKUX, JKOHOMUYECKHX,
COLIMAJIbHBIX U JPYTUX SBJICHUM ¢ MTOMONIbIO TU(epeHInanbHbIX YpaBHEHUH.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuunnuna {uddepennuanbapie ypaBHEHUS BXOIUT B 4acTh y4eOHOTO TUIaHa
bopmMHEpyeMyI0 y4acTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH 00pa30BaTeIbHOM MPOrPaMMBbI.

Jis u3y4eHus JUCUUIUTMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHUPOBAHHBIE B PE3yJIbTATEe N3YUYEHUS TUCLMILINH/ IPAKTUK:

I'eomeTpus

MaremaTnueckuil aHaJIu3

Aunrebpa u Teopus yucen

OnemeHTapHas GU3UKa

3HaHus (yMEHUSs, BIIAJICHUS ), TOTYYCHHBIC TP U3yYSCHUH JAHHOW JUCIUTUIAHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

DieMeHTapHas MaTeMaTHKa

[Tpon3BoCTBEHHAs - IPAKTHKA I10 MOJYYEHHIO TPO(ECCUOHABHBIX YMEHUH U OIbITa
poeCcCUOHATILHOM 1eATEIbHOCTH

®dusuka

BeinonHenue u 3amura BbITYCKHOM KBaJTM(UKAIIMOHHON pabOThI

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOAYJIsS1) M INIAHMPYEMbIe pe3yJabTaThbl 00y4eHust

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (Moayisi) «/luddepeHnuanbHble ypaBHEHUS»
o0yyaromuiics 10JbKeH o0s1afaTh CIECAYIOIMMI KOMITETEHIIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

[TK-1 CriocoOeH peann30BbIBaTh MEIarorHYecKHid MPOIece ¢ UCIOJIb30BaHNUEM
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B OPraHU3aIMsIX CPEJHEr0 00IIero
o0pa3oBaHUs

IK-1.1 OreHMBaeT MeJaroru4ecKyro CUTYaluIo C MO3UIMH HE00XO0AUMOCTH U
BO3MO>KHOCTH €€ KOPPEKINH

I1K-1.2 Pemraer oOpazoBarenbHbIE 3a/1a41 HA OCHOBE COBPEMEHHBIX
00pa30BaTEeNbHBIX TEXHOJIOTUI

I1K-1.3 Ocy1ecTBIsSIET KOHTPOJIb PE3YJIbTaTOB M KOPPEKTUPOBKY
NEAArorn4eckoro BO3IEHCTBUS

I1K-3 CriocobeH Ha OCHOBE TOCTH)KEHUH COBPEMEHHON HayKH pa3padaThIBaTh U
peann30BBIBaTh METOUYECKOE OOecrieueHre yueOHbIX MaTeMaTHUECKUX MIPEIMETOB,
JTMCLIUTUINH

[1K-3.1 AHanu3upyeT akTyalbHBIA YPOBEHD MOATOTOBKU O0YYAIOIINXCS MO
MaTeMaTHYECKUM JUCIHUILTHHAM, ONPEIeNsieT 30Hy UX OMMKaiIero
pa3BUTHS

[IK-3.2 Pemaet Ha OCHOBE COBpPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTUM 3a/1a91

0 MJIAaHUPOBAHUIO, pa3pabOTKe U peau3aluu MporpaMM yuyeOHbIX
MaTEMaTHYECKUX JUCLIUIUIMH

I1K-3.3 Ocy1iecTBiIsIeT KOHTPOJIb Pe3yIbTaTOB 00YUYEHUS YUALTUXCS 110
MaTEMaTHYECKUM JIUCIUIITHNHAM




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 3 3a4eTHBIX eaunHul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabota — 78 aKkaJ. 4acoB:
— ayuTopHas — 76 akajl. 4acos;
— BHEAyAUTOpHAs — 2 aKaj. 4acoB;
— camocTosTenbHas pabora — 30 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTecTaluu - 3a4eT

AynutopHast 3=
KOHTakTHas paboTa % % dopma TeKyIero
Pasnen/ Tema § (B axan. uacax) é E(‘ Bz . KOHTPOIA Kon
N — : g © | camocTosTenbHOf | yomeBaeMOCTHH | oo
3 g g padoThI MIPOMEKYTOUHOM
Tek. Mab. | mpaKT. e aTTeCTaluu
3aH. 3aH. | U &
1. 1. OOmume noHsATHSA O
JudhepeHaIbHOM YpaBHEHHH
U €r0 pelIeHuu
1.1 1.3apauu, npuBoasie
K TIOHSITHIO
JudhepeHIaIbHOro
ypaBHEHHSI.
2.0OnpeneneHus: 1. IMouck
OOBIKHOBEHHOTO JIOTIOJTHUTENIEHOM
TUdepeHIIHaTEHOTO HHPOPMAIHH 10
YpaBHEHUS, pELICHUS U 3a/laHHON TeMe.
00IIEero peleHust 2. ITposepka
JudhepeHIaIbHOro CamocrosTenbHOe KOHCIIEKTOB.
ypaBHEHHMSI, HHTETpaa H n3yveHune Ompoc,
N TK-1.1, TTK-

o01ero nHTErpaTa 5 4 1 4 yueOHOM obcyxeHme. 12 HIZ-l 3
1 hepeHIraIbHOTO JATEPaTypHL. IpoBepka permeHust - '
YpaBHEHHSI, HHTET PATbHON 3. Pabora c MPAKTHIECKUX
KpHUBOHi 3JIEKTPOHHBIMHU 3a/1a4.
JudhepeHIaIbHOro 6ubnrorexamu.
ypaBHeHus, 3aaa4da Komn 4. IlogroToBka K
st nuddepeHInanTbHOro MIPaKTHYECKOMY
ypaBHEHHS 3aHSTHIO.
3.0co0ble TOUKU 1 0COObIe
pelieHus
T depeHIaIbHOro
ypaBHEHHUS
Wroro no pazneny 4 1 4
2. 2.Ilpocreiimme
muddepeHraibHble YpaBHEHNS
HEPBOT0 MOPSIKAa U METOJIBI HX
peneHus
2.1 1. IuddepennuanbHbie 1. [Touck IIpoBepka
ypaBHEHUS TIEPBOTO JTOTIOTHUTEIHHON KOHCIIEKTOB. TIK-1.1, TIK-
MOPSIZIKa C 5 10 8 10 HHPOPMAIUH 1O Omnpoc, 1.2, TIK-1.3,
Pa3IeISIOIUMHCS 3aJJaHHOW TeMe. o0CyX/IeHHE. TK-3.1
MEPEMEHHBIMHU. 2. IIposepka




2.JIuneitnpie

muddepeHInaiIbHbIC
YPaBHCHUA NIEPBOTO CamocrosTensHOe
HOPSIKA.
3.YpaBuenue bepnysu. HIyHeHIS
yueOHOM

4. ludpdepennyanpHble
YpaBHEHHUSI TIEPBOTO MHTCPATYPEL. peleHus
MOPsZIKa OJTHOPO/IHBIE 3. PaGora ¢ MIPAKTUYECKUX

JNIEKTPOHHBIMHU
OTHOCHTENHHO MEPEMEHHBIX 3aj1ad.
X U Y 1 IPUBOJISIIHECS K OubmoTeKaMH.

4. [MoxroroBka K
HHM.
5. YpaBHEHHUS B IOJTHBIX TPAKTIHECKOMY
muddepennuanax SARATHIO.
6. aTerpupyronuii
MHOXHTEIb
Hroro no pazpery 10 10
3. 3. IuddepennmanbHbie
YpaBHEHHUS BBICIINX MOPSIKOB
3.1 1. Juddepenuuansusle
YpaBHEHHUS BBICIINX
MOPSIIKOB, TOMYCKAIOIINE
TIOHIDKEHUE TIOPSIKA.
2 JIuneitHbIe OTHOPOTHBIC
muddepeHInaIbHbIC
ypaBHEHHUs N-TO TOpsAKa U
CBOICTBa X peIIeHUH. 1. [Tonck
3.CtpykTypa ob1ero JIOTIOJTHUTENILHOU
pelLIeHHsT HEOHOPOTHOTO UH(pOpMAIH 1O
JIMHEHHOTO 3aIaHHOU TEME.
T epeHIIHaTLHOTO 2. TIposepka
ypaBHEHHS N-TO TTOPSIKA. CamocrosTenpHOE KOHCIIEKTOB. TK-1.1. TIK-
4.PeuieHue 0IHOPOJHOTO U3yueHHE Omnpoc, 12 1_'[[&_3 2
JIMHEHHOTO 8 6 yueOHOi o0cyxeHHe. H.K’-3 3 HK
JudhepeHIaIbHOro JUTEPATypBI. ITposepka pemeHus 31 l;II,(-l 3
ypaBHEHUs N-TO IOpsiIKa C 3. Pabota ¢ MIPaKTUYECKUX o '
MTOCTOSTHHBIMH SNIEKTPOHHBIMHU 3aj1ad.
KO3 PHUIIHEHTAMH. OHOIMOTEKAMH.
5.HeonHopoiHOE IMHEWHOE 4. ITogroroska K
muddepeHuaIbHOe HPaKTUYECKOMY
ypaBHEHHE N-TO TOPSIKA C 3aHATHIO.
MOCTOSIHHBIMH
k03¢ urenTamMu U npaBoit
YacThIO CIIEIHATEHOTO BUJIA.
6. MeTon Bapuarumn
MIPOHU3BOJIBHBIX
MTOCTOSTHHBIX.
7. YpaBHeHue Ditnepa
HWroro no pazaeny 8 6
4. 4.CucteMbl 0OBIKHOBEHHBIX
g hepeHnrnaIbHBIX YpaBHSHUN

1. [Tounck

4.1 1.JIuneiinsie JIOTIOTHUTEIHHON
OJTHOPOJIHBIE CHCTEMBI UH(OpMAIMH 1O IIposepka
i hepeHIaTbHBIX 3alaHHOM TeMe. KOHCIIEKTOB.
YpaBHEHUH C MOCTOSHHBIMH 2. Omnpoc, MK-1.1, TIK-
K03 HIHEHTaMU. 4 4 CamocrosTenpHOe oOcyxieHue. 1.3, TIK-3.1,
2.JIuneliHple HEOJHOPOJHBIE HU3y4yeHue IIpoBepka pemenust MK-1.2
CUCTEMBI yueOHoM MPaKTHYECKUX
muddepeHInaTbHBIX JUTEPATYPBHI. 3ajau.
YpaBHEHUH C MOCTOSSHHBIMH 3. Pabota ¢

3JICKTPOHHBIMU




OMOJIMOTEKAMU.
4. IToaroroBka K

koo urmenramu. IPAKTHYIECKOMY
3aHATHIO.
Hroro no paszneny 4 6 4
5. 5.IpunoxxeHust 0OLIKHOBEHHBIX
nuddepeHIHaNbHBIX YPaBHEHUH
1. ITouck
OTIOJIHUTEIbHOU
5.1 1.MccnenoBanue A
N nH(opMaNH 10
CBOOOIHBIX KOJIEOAHMIA SAAHHOM TeMe
MaTepHaJIbHON TOUYKH ¢ 2 ’ Tposepka
MIOMOIIbIO :
i ch: CHIMATBHBIX CamocrosTensHOe KOHCIIGKTOB.
aBHeI;mﬁ U3y4ECHHE Ompoc, IK-1.2, ITK-
gpI/Iccnez[oﬁaHHe 4 6 6 yueOHoM o0cyxIeHHE. 1.3, [IK-3.1,
) Sanuit JUTEPATYPEI. IpoBepka pemeHns MK-1.1
BBIHY/KICHHBIX KOJICOAHIH 3. Pabora ¢ TIPaKTHIECKUAX
MaTepHaJbHOW TOYKH C S EKTPOHHBIMH sanad
MOMOIIBIO
H OubIMoTEeKaMH.
TuddepeHIHATEHBIX 4. TToAroToBKa K
ABHECHHUH. '
yp NPaKTUYECKOMY
3aHATHIO.
Hroro no pazneny 4 6 6
6. 6.YpaBHEHHUS B YaCTHBIX
MIPOU3BOTHBIX IIEPBOTO H BTOPOTO
TIOPSIIKOB
1. [Tounck
OTIOJIHUTEIIbHOM
6.1 1.Uccnenosanue A
. UH(OPMAIHH 10
CBOOOIHBIX KOJIEeOaHHH JAAHHOI TeMe
MaTepHAIbHONU TOUKHU C 5 ’ Tposepka
TIOMOTIBIO :
i (;’PL: JR—— CamocrosTensHoe KOHCIIEKTOB.
aBHCIl)-II/Iﬁ W3y4eHne Ompoc, IK-1.1, TIK-
%/pI/ICCJ'IC}:lOL;.aHI/Ie 6 6 yueOHOM 00CyXIcHHE. 1.2, IIK-1.3,
) . JTUTEPaTyPHI. [IpoBepka pemenus IK-3.1
BBIHY)KJICHHBIX KOJe0aHMH 3 PaGora ——
MaTepUaJbHONl TOYKH C 3J]e.l(”I‘pOHH]>IMI/I saxau
TIOMOIUIBIO ’
= OubIMoTeKamH.
muddepeHIHATEHBIX 4. TToAroToBKA K
ABHECHMIA. )
P MIPaKTHYECKOMY
3aHSTHIO.
HWroro no pazaeny 6 6
7. 7.McTropusi BOSHUKHOBEHHS 1
Pa3BUTHS TEOPHUU
T depeHIaIbHBIX ypaBHEHUH
1. [Mouck
JIOTIOJTHUTENBHOM
UH(}OPMAIHH 110
3aJJaHHOU TeMe.
7.1 Uctopus 2. ITposepka MK-1.1. TIK
BO3HUKHOBEHUSI U Pa3BHTHS aMOCTOSITEIIBHOE KOHCIIEKTOB. .
2 2 c 1.2, 1'[K5-1.3,
Teopuu qudpepeHIHaTbHBIX U3ydeHHe Ompoc, HK-3.1
YpaBHEHUH yueOHOM o0cyxIeHHe. '
JIUTEPATYPBI.
3. Pabora ¢
AJIEKTPOHHBIMHU
OubIMoTEKaAMH.
HWroro no pazaeny 2 2
Hroro 3a cemectp 38 38 30 3au€T
Hroro no aucuurminHe 38 38 30 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. Tpaguumonusie 00pa3oBaTeIbHbIE TEXHOIOTUH, OPUEHTHPOBAHHBIEC HA
OpTaHU3aIMI0 00PA30BATEIBHOTO MPOIECCa U MPEAIOIATAIOUIYI0 IPSIMYIO TPAHCISIIHIO
3HaHUI OT MpernoaBaTels K 6aKanaBpy.

@®opMbl yUeOHBIX 3aHATHI C NCIOJIB30BAHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

WNudopmanronHas JIeKIUs — MOCIeI0BaTeIbHOE U3II0KEHUE MaTepHaa B
JUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

[TpakTHueckoe 3aHsATHE, TIOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUI U HaBbIKOB
110 NPEAJI0KEHHOMY aJIFOPUTMY.

2. TexHonoruu npoOJIEMHOT0 00ydeHHs — OpraHu3aIys 00pa3oBaTeIbHOTO MpoIecca,
KOTOpas MpearnosaraeT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE y4EOHBIX
MPOOJIEMHBIX CUTYalU JJIs1 CTUMYJIMPOBAHUS aKTUBHOM TO3HABATEILHON JI€ATEIIEHOCTH
0akanaBpoOB.

@DopMbl YUeOHBIX 3aHATHUH € UCIIOIB30BAaHUEM TEXHOJIOTUH TPOOIEMHOI0 O0YUYECHHUS:

[TpakTryeckoe 3aHsATHE B POpME NIPAKTUKYMa — OpraHu3aius yueOHoi padoTsl,
HalpaBJIeHHas Ha PeLIeHne KOMITJIEKCHON yueOHO-TI03HaBaTeIbHOM 3ajauu, TpeOyrowiei ot
CTYJCHTA IPUMEHEHUSI KaK HAyYHO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUYECKUX HaBBIKOB.

3. VIHTepaKkTUBHbIE TEXHOJOTUH — OpraHu3anus o0pa3oBaTebHOrO Ipoliecca,
KOTOpas IPEIoJaracT akTUBHOE U HEJIMHEWHOE B3aUMOJICHCTBUE BCEX YUYACTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JTMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTebHOIO PE3yJIbTaTa.

@DopMbl yUeOHBIX 3aHATHH € UCIIOJIB30BAaHUEM CHEIMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—TIPOBOKALIUS (M3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3aIIaHUPOBAaHHBIMU OIIMOKaMHM), IeKIUs-0ece1a, JeKIUI-TUCKYCCHsl, JeKIHs-IIpecc-
KOH(EpEHIIHS.

CeMmuHap-nucKyccusi — KOJJIEKTUBHOE 00CYKJIEHHE BOIIPOCOB, POOIEMBI, BBISIBICHUE
MHEHUH B TPYIIIIE IO TEME HAYYHOT'O UCCIIEJOBAHUS aCIIUPAHTOB.

4. upopmManiioHHO-KOMMYHHUKALMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOIUU —
opraHu3alnys 00pa3zoBaTeIbHOTO NMPOLECcca, OCHOBAHHAS HA MPUMEHEHUH IIPOTPAMMHBIX Cpell
U TEXHUUYECKUX CPEACTB PabOTHI ¢ MH(POPMAIUEH [0 TeMe HayYHO-HCCIe10BaTeIbCKON
paloThI GakanaBpoB.

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATELHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEACHHUS IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPHIIOKEHHUH 2.

8 YueOHo-MeTOonM4UecKoe M HH(pOpMALMOHHOE 00ecneYeHHe U CHMILINHBI

a) OcHoBHas JIuTepaTrypa:

1. Kykosa, I'. C. Auddepenunanbusie ypaBHeHus : yueOnuk / I'. C. Kykosa. —
Mocksa : UHOPA-M, 2020. — 504 c. — (Bricmiee oopazoBanue: bakanaspuar). - ISBN 978
-5-16-015970-6. - Tekcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/product/1072180 (mata oopamenus: 09.04.2025). — Pexxum
JOCTYTIA: TI0 TIOATIHCKE.

2. Koran, E. A. O6sikHOBeHHBIE U DepeHIaTbHbIe YPaBHEHUS U BapUALlMOHHOE
ucuucnenue : yaueoHoe nocodue / E. A. Koran. — Mocksa : UHOPA-M, 2020. — 293 ¢. —
(Bricuree oopazoBanme: bakanaBpuar). - ISBN 978-5-16-015817-4. - Tekct : 2MeKTPOHHBIH.
- URL.: https://znanium.com/catalog/product/1058922 (nata oopamierus: 09.04.2025).



— PexuM gocryna: o noamucke.
3. IlanTeneena, A. B. O6bikHOBeHHbIE MU DepeHIInaTbHbIe YPAaBHEHUS.
[TpakTuyeckuii Kypc : yuebHoe nocodue / A. B. Ilanrenees, A. C. Slkumona, K. A.
Pri6akoB. - Mocksa : 2020. - 384 c. - (HoBas yauBepcuterckas 6ubmanoreka). - ISBN 978-5-
98704-465-0. - Tekcr : anextponHsiit. - URL: https://znanium.com/catalog/product/1213064
(mata oopamenus: 09.04.2025). — Pexxum mocrtymna: mo mo/ImicKe.

0) JonosHuTebHAS JJUTEpaATYypAa:

1. PxxeBckuii, C. B. Boicias maremaruka IV: yuciioBbie 1 QyHKIIMOHAIBHBIC PSJIBI;
OOBIKHOBEHHBIE U depeHIaIbHbIe YypaBHEHH | yueOHoe nmocodue / C.B. PxxeBckuil. —
Mocksa : UTHOPA-M, 2019. — 127 c. - ISBN 978-5-16-108268-3. - TekcT : 37IeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1065259 (nara obpaieHus:

09.04.2025). — Pexxum nocTyna: mo HOAIHUCKE.

2. Ocamguuit, }O. M. [Tuddepennuanbasie ypaBHeHus : yued. nocobue / FO.M.

Ocaguuii. — Mocksa : UHOPA-M, 2019. — 157 c. - ISBN 978-5-16-107965-2. - Texkcr :
anekTponnsii. - URL: https://znanium.com/catalog/product/1039633 (mata oOparneHus:
09.04.2025). — PexxuM JOCTyMA: O MOAMUCKE

B) MeToanuyeckue yKasaHus:

1. bynerueBa, C. B. Matemaruka: J{luddepennmanbusie ypapHenus. [Ipaktukym
[DnexkTpoHHBI pecypc] : yuebHoe mocobue / MI'TY. - Marautoropck : MI'TVY, 2018. - 1
anekTpoH. ont. auck (CD-ROM). - 100 p.

2. I'pauesa, JI. A. [luddepenunanbasie ypaBHEeHHS [ DIEKTPOHHBIN pecypc] : yuebHoe
mocobue / MI'TY. - Marauroropck : MI'TY, 2018. - 1 snekrpon. ont. auck (CD-ROM). -
100 p.

3. ITy3ankoBa,E.A. ludepennmanbupie ypaBHEHUS [ DIIEKTPOHHBIN pecypc] :
ydeOHoe mocobue. - Marauroropck : MI'TY, 2013. - 1 sanektpon. ont. auck (CD-ROM).

4. beixoBa, M. B. luddepenumansuslie ypaBaenus [ Tekcr] : yueOHO-MeTOIUUECKOE
nocodue / MI'TY. - Maraurtoropck : [MI'TVY], 2015. - 59 c. : Taba., rpad. - 50 p.

5. ly6posckuit, B. B. Kypc 06b1kHOBeHHBIX A (hepeHIInalbHbIX YpaBHEHHUH
[DnexTponHsIii pecypc] : yuebHOoe mocodue / MI'TY. - [3-e uzna., moaror. mo med. uzs. 2011
r.]. - Marunuroropck : MI'TVY, 2018. - 1 sanektpoH. ont. xuck (CD-ROM). - 100 p.

6. XKurapesa, O. P. Matemartuka [OnekTpoHHbI pecypc] : yuebHoe nocodue / MI'TVY.
- [2-e u3a., ucnp. u gom.]. - Marauroropck : MI'TY, 2015. - 1 snextpon. ont. auck (CD-
ROM). - 100 p.

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchl:

IIporpammHuoe o0ecnieueHune

Haumenosanue .
1o Ne noroBopa Cpok IeiCTBUS JIUIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB00OOIHO pacmpocTpansemoe [10 O6eccpouHO

IpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI
Ha3zBanue kypca Cchlika
HanmonansHas uHGOpMaImOHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuiekc HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIY) asp



https://znanium.com/catalog/product/1039633

denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/
MPOMBIIIUICHHOH COOCTBEHHOCTHY

DrekTpoHHbIe pecypchl oubmmorek MI'TY um. T'.1. https://host.megaprolib.net/M
HocoBa P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MartepuanbHO-TEXHHUECKOE 00eCTIeUeHUE TUCITUTUTHHBI BKITIOYACT:

MarepuaabHO-TEXHHUECKOE 00ECIICYCHNE IUCIUTUINHBI BKIFOYALT:

VY4eOHbIe ayIMTOPHH ISl TIPOBEIICHHSI 3aHATUH JICKITAOHHOTO THIIA:
MynbTUMEIMIHBIC CPEACTBA XPAHECHUS, IePeIaud U MPEICTaBICHIS HH(OPMAIIUN

Y4eOHbIe ayIUTOPHH ISl TIPOBEIICHHSI TPAKTHYECKUX 3aHSATHIA, TPYIIIOBBIX U
WH/IMBUTyIBHBIX KOHCYJIBTAIIMNA, TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOYHON aTTeCTAllUN:
KommnbrotepHbiii kinacc: [lepconanbHbie KoMmbioTepsl ¢ maketom MS Office, Beixomom B
WHTEpHET U ¢ JOCTYIOM B BJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPENY
YHUBEPCHUTETA

AyIUTOpHH IJIs1 CAMOCTOSTEILHON paObOThl 00YJarOIIUXCs: KOMITBIOTEPHBIC KIIACCHI;
yHuTaibHbIE 3abl Onbmoreku: Ilepconanbubie KombioTEpHI ¢ makerom MS Office,
BBIX0JIOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIIbHYIO
Cpely YHUBEPCUTETA.

[TomernieHust 1715l XpaHEHHs ¥ TPOPHIAKTHYECKOT0 00CTy)KUBaHUSI Y4eOHOTO
obopynoBanusi: CTeuiaxu Ajs XpaHeHHs y1eOHO-HATISIIHBIX TOCOOH U yueOHO-
METOMYECKON JOKYMCHTAIUH.



YueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM Pad0ThI 00y4aI0IIUXCS

IIpuioxenne 1.

Kon-Bo

Haumenos Tema JUCLUTLTHHBI et o PopNKOrTPOTA
aHue paboTs!
paszesnoB
1.3anaun, IIPUBOAAIINE K IIpose
MIOHATUIO mddepeHnnanbHOTo IToaroros pka
ypaBHEHHUS. Ka K BBITTOJIHEHH
2.0mnpeneneHusi: 0OBIKHOBEHHOTO | MPAKTHUYECKOMY A
Paznen 1. | nuddepenunansuoro yYpaBHEHH, 3aHATHUIO JOMAILIHETo
Oo6uue peLeHus u ol1ero pereHus 3aJJaHMs
HoHATUA 0 | AU depeHnnanbHOro ypaBHEHHUS, [Tucemen Omnpoc.
muddeper | muHTErpasia M OOIIEro  WMHTErpasa HBIH ITpose
muansHOM | auddepennnanbHOro YpaBHEHHS, | IKCIIPECC-OMPOC pKa
YpPaBHEHUU | UHTErPAIbHOMN KpHUBOM KOHCIIEKTOB.
U €ro Qg QepeHInaTbHOTO YpaBHEHUS, 3a1a9a Omnpoc.
pemenun | Komn I ¢ mddepeHnnaIbLHOro
YpaBHEHMSI
3.0co0ble  TOYKH U  0COObIE
penieHus muddepeHInaTbHOTO
YpaBHEHMSI
Hroro no paszgeay
2.1. ludpdepennmanbubie YpaBHEHUS IIpose
MEPBOTO TOPSIKA C Pa3IeIIONIMMHUCS [Toxroros pKa
NepPEMEHHBIMH. Ka K BBINOJIHEHU
PaKTUYECKOMY s
3aHATHUIO WH/IMBUTyall
Pemenue BHOT'O
3amaq MJ13 JIOMAITHETO
Paznen 2. 3aJ[aHMs.
Hpocrerm | 2 2 Nuddepennuansube YpaBHEHUS IIpose
ue IIEPBOTO MopsiAKa OJTHOPOJIHBIE pKa
maddeper | orocHTenBHO IIEPEMEHHBIX X U Y H BBIIIOJIHEHU
HUAIBHBIC | mpyBOSIIECs K HAM. a1
YPaBHCHHA JIOMAaIITHET O
Y METOJIBI 3a1aHus
ux 2.3.Jluneiinble middepeHnraibHbIe [Tpose
PCHICHUA | ypapHEHHsI IEPBOTO MOPSIKA. [loaroroBka Kk pka
KOHTPOJBHOMH BBITTOJTHEHH
pabote o
JIOMAIIIHETO
3aJJaHUs

2.4.YpaBHeHue beprymn.




2.5.YpaBHeHus B MOJTHBIX

muddepennmanax

2.6.1nTerpupyrommii MHOKUTEIb

KonrponsHas pabora [Tpose
pxa
KOHTPOJIBHO
i paboThl,
aHau3
Hroro no pazaeny 3auer
3.1.Judpepennmanbupie [Ipose
ypaBHEHHS BBICIIINX MIOPSIIKOB, [Monroros pKa
JOTyCKAIOIIE MTOHKEHNUE TIOPSIIKA. Ka K BBITTOJIHEHH
MPAKTUYECKOMY o
3aHATHIO JIOMAIITHETO
Pemenue 3a/laHus
3agau UJ13
3.2 JIuneitHbie OJIHOPOJIHBIE Brimo
muddepeHranbHble  YpaBHEHUS N-TO Pemenue JTHEHUE
IIOPSIAKA U CBOMCTBA UX PELICHUM. 3aaad4. UHTEPHET-TE
[Ipopabot cTa B
Ka  KOHCIIEKTa JIOMAITHUX
JEeKIUU YCIOBHSIX
Paznen 3.
Auddepen 3.3.CtpykTypa OOIIETO pEIICHUS [Tpose
HUAIBHBIC | HeoqHOPOHOTO JTUHEHHOTO Pemenue pxa
YPaBHCHMA | npddepeHanbHOTO YpaBHEHUS N-TO 3a1a4y BBITIOJTHEHU
BBICIITHX TOPSITKA. [Tpopabot s
MOPANKOB 3.4.Pemenue OJIHOPOJIHOTO | Ka KOHCIIEKTa JIOMAIIHETO
JMHEHHOTO T epeHIaIbLHOro JEeKIUU 3aJJaHMs
ypaBHEHHUS n-ro  mopsaka ¢
MOCTOSIHHBIMU K03 purimeHramu.
3.5.Heognopoanoe JUHENHOE
muddepeHInaIbHOe  ypaBHEHHE N-TO
nopsiiKa c MTOCTOSTHHBIMHA
kod(ppunmeHTaMu W TPaBOKM YACTHIO
CTIEIMANBHOTO BH/IA.
3.6.Meron BapHaluu
MIPOU3BOJILHBIX TOCTOSTHHBIX.
3.7.YpaBHeHue Dunepa
Hroro no pasneny 3a4er




4.1.JIugeiigrie OJIHOPOJTHBIE Onpoc
CHUCTEMBI nuddepeHITnaATbHBIX Pemenue [TpoBepka
ypaBHEHUM c MOCTOSIHHBIMU 3a1a4 KOHCIIEKTOB.
KodhhUIIeHTaMH. I[IpopaGot
Ka KOHCIICKTa
JICKIUU
[Ipose
IToaroron pKa
Paznen 4. Ka K BBIIIOJTHEHHT
JIuHeHHbBIC MIPaKTUYECKOMY Pl
CUCTEMBI 3aHATHIO JOMAIITHETO
nuddepeH Pemenne 3aIaHM.
LUAJIBHBIX 3agay /13 Tecr.
ypaBHEHUM . Brimo
U CLOCOBE 4.2 .JInHeitHbie HEOTHOPO/IHbIC PemeHnue [—
X CHCTEMBI nuddepeHIATbHBIX 3amau HHTEpHET-Te
peleHus ypaBHEHUN c MOCTOSIHHBIMU Tpopabor cra s
kod(purmeHTamu. K2 KOHCIEKTA P
JICKIINH YCIIOBUAX
Hroro no pazgeay
Ompoc
Pewenne IIpoBepka
Pazpnen 5. 3aj1a4 KOHCIICKTOB.
[Tpunoxen IIpopabor
usi Ka KOHCIIEKTa
OOBIKHOBE JIEKITUN
HHBIX
maddepen [Tpose
HATbHBIX [Toaroros pka
ypaBHEHUU Ka K BBIIIOJIHEHU
MPAKTHIECKOMY i
3aHSATHIO JIOMAIITHETO
Pemenue 3aJIaHuA.
3aga4d UJ13 TecrT.




Pemenue
3agad
[Tpopabot
Ka KOHCIICKTa
JICKIIUN

2 Brimo
JIHEHHE
WHTEPHET-TE
cTa B
JIOMAIITHUX
YCIIOBUSAX

Hroro no pazaeny

HToro no gxucuuniainze

30

24,

25.

26.

27.

IIpumepHBbIii NepedyeHb BONIPOCOB K 3a4eTy B 5-M cemecTpe

3agauu, NpUBOIAINME K MOHATHIO AuddepeHnnanbHOro ypaBHEHUs (0 pacmazne paiuoaKTUBHOIO

BEII[ECTBA)

3agaun, MpUBOIAIIME K TOHATUIO IU(QPEpEeHINATFHOTO YpaBHEHHs (0 HAaXOXIECHUHU TPACKTOPUH

CHapsa)
Oo6mue nousaTus o audPepeHmaTbHOM ypaBHEHHH U €T0 PEIICHUN

Jduddepenunansapie ypaBHEHHUS IEPBOTO MOPSIKA C pa3AeIOIIUMHUCS IEPEMEHHBIMU
Huddepenunancaple ypaBHEHUS! IE€PBOTO MOPSAKA OJHOPOAHBIE OTHOCUTEIBHO EPEMEHHBIX X U Y
Juddepenuunancaple ypaBHEHUS MEPBOTO MOPSAKA, NPUBOISIINECS K OJHOPOIHBIM OTHOCHTEJIBHO

NEPEMEHHBIX X U Y
Jluneitnbie quddepeHnanbHble YpaBHEHHS TIEPBOTO TOPSIKA
VYpasaenne beprynnu

YpaBHeHHS B TIOJHBIX TU(depeHranax

. UHTerpupyromumui MHOXKHUTEIb
. OnepaTop c:xaTusi B NOJTHOM METPUYECKOM MPOCTPAHCTBE (MHTETPajIbHBIM OmepaTop)
. Teopema 0 HeOABM>KHOM TOUKE OIeparopa cxatus (CyIecCTBOBAHHUE)
. Teopema 0 HEMOABMKHOI TOUKE omepaTopa CxaThs (€ANHCTBEHHOCTH)
. [IpumeHeHne onepaTopa cxKaThs K pelieHuio TudQepeHInanbHbIX ypaBHeHui 1-ro nopsaka
. OcoGrle Touku auddhepeHInanbHOro ypaBHeHus (y3en)

. OcoOsie Touku audhepeHaIbHOTO YpaBHEHUsT (LEHTP)

. Oco0ble Touku nuddhepeHInanbHOro ypaBHeHus ((hokyc)

. OcoGsie Toukn audhepeHMaIbHOr0 ypaBHEHUs (CeAI0)

. Oco0bie Toukn audhepeHMaIbHOr0 ypaBHEHUS (TUKPUTHYCCKHN y3eT )
. Oco6sle pemrenus quddepeHmansHoro ypaBHeHus (OnpeIeneHus, OThICKaHue, TIo0ble 2 IpuMepa)
. Juddepenunansapie ypaBHEHHS BBICHIMX MOPSIKOB, JOMYCKAIONINE TOHIKEHHE TTOPAIKA

. Jluneiinble mudQepeHunaNbHBIE YpaBHEHHS BTOPOrO  MOPSAKA U CBOMCTBA MX PEILICHUN

. Pemenne omgHOpomHOTO NHHEHHOTO  MUQQEPEHIMAIBLHOTO  YpaBHEHHS

nocTostHHbIME KO3 duienTamu (D>0).

Pemenne omHOpomHOro JnMHEHHOTO  ITUPQEpPEeHUUMATEHOTO  YpaBHEHHMS
noctostHabIME K03 durenTamu (D=0).

Pemenne ojHOpOmHOTO NHHEHHOTO  TUPQEPEHIUATLHOTO  YpaBHEHHs
noCTOsIHHBIME  Kod(durenTamu (D<0).

Pemenne HeomHOpOAHOTO JHMHEHHOTO  IUQQEPEHINATEHOIO  YpaBHEHHS
MIOCTOSIHHBIMH KO3(p(pHIIMEeHTaMH U TIPABOM YacThIO CIIEIUAILHOTO BHIA
Pemenne HEOAHOPOOHOTO JHMHEHHOTO IUPQPEPECHUMANIEHOTO  YpaBHEHHS

BTOpOTO Iopdaka ¢

BTOpOTO IoOpdaKa C

BTOpOTO Iopdaka C

BTOpOro mnopsjaka cC

BTOpOTO ImopsjkKa C

MOCTOSIHHBIMHU KOA(QHULMEHTAMH U MPaBOH YaCThIO, SBISIOUICHCS CyMMON (QYHKIHMHA CIEenUalbHOTO

BHIA




28. MeTton BapHalMy IPOU3BOJIbHBIX TOCTOSHHBIX

29. YpaBHeHue Diinepa

30. Cocrasnenue audhepeHIHaIbHOTO YpaBHEHUS KoJeOaHH MaTepUATbHOW TOUKH

31. UccnenoBanue penieHU OMHOPOIHOTO YPaBHEHHUS 3aTyXaroIIMX KOJICOAHUN MaTephabHON TOYKH
npu D>0.

32. VccnenoBanue pelIeHWH OMHOPOAHOTO YpaBHEHHUS 3aTyXalolIMX KoyieOaHW MaTepHabHON TOUYKU
mpu D=0.

33. Pemienne ypaBHEHUs BHIHYKICHHBIX KOJICOAHUI MaTepHaabHOH TOYKH M €r0 UCCIIEIOBaHNE

34. Cucrembl auddhepeHnaIbHbIX YPaBHEHHN 1 CIOCOOBI MX PEIICHHH.

[IpuMepHBIU IEpeueHb MPAKTUIECKUX 3aaHUU J1 TOATOTOBKU
K 3aUeTy B 5-M CeMecTpe

1. Topsnok mudpepeHIMansHOro ypaBHeHUs 3y "~ y'= x° paBeH
1)5 2)1 3)3 4) 2

2. Hano nuddepennumanbHoe  ypaBHEHHE y'=(k+1)x* , Torma (yHKuUs

y'=(k +1)x* sABISETCS €ro pelieHreM mpu K paBHOM. ..

1)3 2)0 3)2 41

y dy
3. O6mmii naTerpast qudGepeHIHATHLHOTO YPaBHCHUS 7 = xdX HMMEET BU]I

2 2 2
1) X c 2) X e 3) BERINCIS 4) y:X—+C
y 2 y 2 y 2

4. OOmee pemnieHWe JIMHEHHOTO OJHOPOAHOTIO AU PepeHInaIbHOTO  YpPaBHEHUS
y'"—6y'+9y =0 uUMeeT BUI:
1) y=C,+C.e™; 2) y=C,+C,e™; 3) y=Cpe¥+C,xe™; 4)

-3X -3x
y=Ce " +C,xe

5. Jlano muddepennmanbHoe ypaBHeHHE y"+5y'+6y=0. Torma cooTBeTCTByIOIIEE eMy
XapaKTEePUCTHUECKOE YPaBHEHNE UMEET BH/L
1) 1+5k +6k* =0 2) k*+5k+6=0 3) k?-5k+6=0 4) k*-5k-6=0

6. YacTHOMYy pemIeHHI0 JTUHEHHOTO HEOTHOPOAHOTO IU((GEpEeHIINATBFHOTO YPaBHEHUS
y"-5y'+ 6y =x+1 IO BUJLy €r0 IPaBON YaCTU COOTBETCTBYET () YHKIUS

1) Ax® + Bx 2) e’*(Ax+B) 3) Ax+B 4) Ae®* + Be*

7. JlupdepennuansHoe ypaBHeHue y'= (x> -2)y® sBusercs:
1) ongHOpOAHBIM MU GEpEeHIINATBLHBIM YPaBHEHUEM;
2) muddepeHIaIbHBIM YPaBHEHUEM C PA3IACIISTIONTAMUCS TEPEMEHHBIMU;
3) MTUHEMHBIM HEOJHOPOIHBIM U (epeHINATEHBIM YPABHEHUEM IIEPBOTO TOPSIIKA;
4) ypaBuenuem beprysm.



[Ipunoxenue 2.

OneHOYHbBIE CPEACTBA /ISl MPOBEAECHUSA MPOMEKYTOYHOM aTTeCcTaIlluu

B kadectBe INpPOMEXKYTOYHOM aTrTeCTaluy IO JAWCLUIUIMHE

«Anddepennnanpueie

ypaHeHus» B 5-M ceMecTpe 3auerT.

Kox Nunuxarop
JOCTHKECHHUS OneHouHble CpeaCTBA
MHAMKATOpa
KOMIIETEHIINH
IIK-1: Cnocoben peanu3oBbIBATH INeJarormyecKuii  mpounecc ¢  HCHOJIb30BAHMEM

COBpPEMEHHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHI B OPraHU3ANMSIX CPeIHero 001ero o0pa3zoBaHust

1. 3amaum, mnpuBoAfIIME K TMOHATHAM JAUPPEpeHIINATHHOTO
ypaBHEHHUA U cucTeM quddepeHIaTbHbIX ypaBHEHUI.

2. OO6mwue nousATHS 0 AU depeHIuaATEHOM YPaBHEHHN U CHCTEMax

nuddepeHIMaTbHBIX ypaBHEHUI

[Tonstue 3agaun Komm

Teopema Ileano

ok w

OnenuBaet Metox mocienoBaTeNbHBIX TPUOMKEHUH pEelIeHUs 3ajadu
[e/1arOrMYecKy Kommn
10 CUTYaLUIO C 6. HduddepeHumanpaple  ypaBHEHHs  I[EpPBOrO  TOpsAKa €
MO3ULIUU pa3AeAIOIIUMUCS IEPEMEHHBIMU.
IK-1.1 HE00X0UMOCT 7. Jluneiinsie nudepeHnnanbHbIe YpaBHEHUS TIEPBOTO MOPSAKA.
AU 8. VYpaBuenue bepnymnu.
BO3MOKHOCTH 9. Huddepennmansabie yYpaBHEHHS MEPBOTO  MOpsAKa
ee KOppeKLuu OJTHOPOJIHBIE OTHOCUTEIBHO EPEMEHHBIX X H Y.
10. YpaBHenus B nonHbIX quddepennnanax
11. MHTerpupyromuii MHOXXUTEIb
12. nddhepennmansabre YpaBHEHUS BBICIINX MIOPSI/IKOB,
JIOMyCKAIOIIMe MOHWKEHHUE TOpsIIKa
13. Ocobple TOYKM W o0coOble pemeHus IuQQepeHInaTbHOTO
ypaBHEHHUS
3agaun
1. Jlano nuddepenunansHoe ypaBHeHne y'=(k +1)x>, Toraa
byHkus y'=(k + 1)x? sBNIsIeTCA ero pereHueM pu K paBHOM. ..
I1K-1.2 Pemaer
o0OpasoBareibH 13 2)0 3)2 41

pI€ 3aJa4ud Ha
OCHOBE

2. INopsnok nuddepeHnnanbHOro ypaBHeHUsS 3y "—y'= x° paBeH

COBPEMEHHBIX 15 2)1 3)3 4) 2
o0OpasoBareibH
BIX
TEXHOJIOTHI
3agaun

1. Hano muddepeHnuansHoe ypaBHeHHE y"+5y'+6y=0. Torma
COOTBETCTBYIOIIIEE EMY XapaKTEPUCTHUECKOE YPaBHEHUE UMEET BU]]




HNuaukarop

Kon
JOCTUKECHUS OneHoyHbIe CpeaCTBa
UHMKATOpa
KOMIIETCHIUHI
1) 1+5k+6k*=0 2) k?+5k+6=0 3) k®*-5k+6=0
4) k> -5k-6=0
2. YactHoMy  pelIEHMIO  JIMHEHHOTO  HEOJHOPOJIHOIO
OcymecTBIACT | 1yhhepeHumansHoro ypasHeHHs y'—5y'+6y=x+1 0O BULY €ro
KOHTPOJIb .
MPABOM YaCTU COOTBETCTBYET (DYHKIIUS
pe3yabTaTOB U 5 oy
1) Ax® +Bx 2) e”*(Ax+B) 3) Ax+B 4)
KOPPEKTUPOBK
MK-1.3 y Ae?* + Be**
MeJaroruyecko
ro
BO3JEUCTBUSA
IIK-3: Cpnocoben Ha OCHOBe JOCTH:KEHMH COBpPeMEHHOW HayKH pa3padarbiBaThb WH

P€aIN30BbIBATD METOAUYECCKOEC odecneyeHue y‘leﬁHI)IX MaTeMATUYCCKUX NMMPEAMETOB, TUCHUILINH

1. Jluneitnple omHOpOAHBIE au(depeHnanbHble ypaBHEHUS N-TO
MOpPsJIKa U CBOMCTBA UX PEIICHUH.

2. Crpykrypa OOIIEro pemeHus HEOJHOPOJHOTO JIMHEHHOTO
nuQQepeHInaIbHOro ypaBHeHUs N-T0 MOopsIKa.
3. Pemenue OIHOPOJHOTO JIMHEHHOTO muddepeHnnanTbHOro

ypaBHEHHs N-TO HOPsi/IKA C MOCTOSSHHBIMU KO3 UIIEHTaMU
4. HeomHopomHoe nuWHEWHOE  auddepeHnnarbHoe  ypaBHEHUE
N-T0 MOpsAJKa C IOCTOSHHBIMM KOX(p(HUIMEHTaMH U TpaBoH
4acTbhIO CIIELUAIBLHOTO BUJIA.
Mertoa BapHaluu NPOU3BOIbHBIX TOCTOSHHBIX.
6. JluneliHble cucTeMbl TUQPEepeHIINATBHBIX YPABHEHUH U CIIOCOOBI
UX peleHus

o

TK-3.1 7. YpaBHeHue Diinepa

Ananuzupyer 8. MHccrnenoBanue cBOOOAHBIX KOJICOAHUMH MaTepHalbHON TOYKH C
aKTyaJbHBIN MOMOIIBI0 JU(PepeHIInaTbHbIX YPAaBHEHHH.
YPOBEHb 9. MHccrnenoBaHue BBIHYKICHHBIX KoJeOaHMIA MaTepHaIbHON
MOJITOTOBKH TOYKH C IMOMOIIBIO Ju(epeHInatbHbIX ypaBHEHUH
o0yyaroImuxcs 10. YpaBHeHMsT B 4YacTHBIX MPOU3BOJAHBIX IE€PBOIO U BTOPOTO
o MTOPSIIKOB
MaTeMaTHUYECK 11. Meron @ypbe
UM 12. Ucropus BO3HUKHOBEHUS " Pa3BUTHS TEOpHH
JUCLUIUINHAM, muddepeHIMaIbHbIX ypaBHEHUN
ornpenenser
30HY UX
Omkaiiiero
pa3BUTHS

1. O6muii uaTerpan aAuddepeHnaIbHOro ypaBHEHUS

d—z = xdx
y UMeeT BUJ
2 2
1 X +C 1 X +C
1) v 2 2) ¥ ? 3)
2

Pemaer Ha ~==x"+C -Z.c




Ko HNuaukarop
A IOCTHKEHUS OreHOYHBIC CpPEICTBA
WHIUKaTOpa
KOMIIETEHITHN
[1K-3.2 OCHOBE
COBPEMEHHBIX 2. O01mee penreHne JUHEHHOTO OTHOPOIHOTO
o0Opa3oBaTeslbH g epeHIaIbHOr0 YpaBHEHUS
bIX 5 y'=6y'+9y =0 pyeer pun:
TEXHOJIOTHIT 3x “3x
=C,+C.,e’"; =C,+C,e ™,
3a/1a44 110 1) Y ! 2 2) Y ! 2 3)
TJIaHKPOBAHH y =C,e® +C,xe; 4 Y= C,e +C,xe™
10, pa3paboTKe
U peasin3aIuu
porpamMm
y4eOHBIX
MaTeEMAaTHYIECK
UX TUCIUILINH
3agaun
1. [Topsnox nuddepeHnanbHOro ypaBHEHUS
w1 U5
3y"y'=x paBeH
1)5 2)1 3)3 4) 2
OcymiecTBisieT
- 2. Jlano npuddepeHnranbHOE ypaBHEHNE
TK-3.3 KOHTPOMB H. kIl <1><1; peni yp
pe3yIbTaTOB y'=(k+Dx , TOTJIa (PYHKITHS
o0yueHust ' 2
i y'=(k+DX" gpngercs ero pemenueM npu k
YYaIuxcs 1Mo
pPaBHOM. ..
MaTeEMAaTHUIECK
M
1)3 2)0 3)2 4)1
IACIIATUINHAM
Iloxazamenu u Kpumepuu OyeHUEAHUA 3HAHUI CMYOEHMA RO OUCYUNTIUHE HA 3aYeme
Ilokazamenu oyenueanus:
- YMEHHE UHTEPIPETUPOBATH MMOHSATHUS U YTBEPKICHUS, IPUMEHSTh K PEIICHUIO 33]1a4 H3y4YEeHHYIO
TEOPHIO;

- YCBOCHHEC MCETOJ0B U INPUEMOB PCIICHHA OCHOBHBIX 3a1a4 TUCHHUILIIMHBI;

- MpUOOpeTEeHNE HaBBIKOB pabOThI ¢ HanbOJIee YacTO BCTPEUYAIOIIMMHUCS 00bEKTaMU
mudhepeHIMaTbHBIX YPaBHEHHI,

- 3HAHWE OCHOBHBIX TEOPETUUECKUX TOJIOKEHHUH, POPMYIMPOBOK U JOKA3ATEIbCTB PsiJia TEOPEM.

Kpurepun OnmeHKU (B COOTBETCTBHH € (POPMHPYEMBIMH KOMIETEHHUSIMH H
IUVIAHMPYEMBIMH pPe3yJbTATAMHU O0yUYeHHs):

— Ha OIICHKY «3a4TEeHO0» — CTYACHT JOJDKEeH MOKa3aTh (KaKk MUHUMYM) 3HaHUS Ha YPOBHE




BOCIIPOM3BECHHUS U 00BSCHEHUs MH(POPMALIUH, UHTEIUICKTyalbHbIE HABBIKH PELICHUS MPOCTHIX
3ajad4;

— Ha OLEHKY «He 3a4TEeH0» — CTYJCHT HE MOXET II0Ka3aTb 3HAaHUA HAa YPOBHE
BOCIIPOU3BECHUS U OOBSICHEHUSI HHPOPMALIUHU, HE MOKET I10Ka3aTh UHTEIEKTyaIbHbIC HABBIKU
peLIeHUs IPOCTHIX 3a1ad.



