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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acemanuu kageapel [IpUKIIaaHON MaTeMaTHKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. UsBekos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuszauuu B 2027 - 2028
yaeOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

IIporokomor _ 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
yueOHOM roy Ha 3acenanuu kadeapesl [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecmMotpeHa, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
yaeOHOM oy Ha 3acefanuu kadenpsr I[lpukinagHolt MaTreMaTuku 1 HTHGOPMATUKH

[Iporokom ot 20 . Ne

3aB. kadenpoii 10.A. U3Bexos




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu ocBoenust qucuumuinabl "ludpepennmanbapie ypaBHeHHs" SIBISIOTCS: pa3BUTHE
CIIOCOOHOCTH  HKCIIOJIb30BaTh B MPO(ECCHOHATBLHON  JCSITENLHOCTH  0a30Bble  3HAHHSA
byHIaMEHTAbHBIX pa3elioB MaTeMaTUKH, CO3[aBaTh MaTeMAaTUYECKHUE MOJIEIH THUIIOBBIX
npo(eCCHOHANBPHBIX 33/1a4 M WHTEPIPETHPOBATHh TOJYyYCHHBIC PE3YNbTAThl C yYETOM TPAHHUIL
MPUMEHUMOCTH Mojenei; GopMUpoBaHHE B CO3HAHUU CTYIEHTOB HAYYHOTO IMPEJICTaBICHUS O
MOCTPOCHUM MAaTEMaTHYeCKHX Mojelied  (PU3MYEeCKHX, XUMHYECKHX, OSKOHOMUYECKUX,
COLIMAJILHBIX U IPYTUX SBICHUN C TOMOIIbIO TubhepeHIIMaTbHBIX YPABHEHUIA.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

Hucuumnuna [JuddepeHunanbuple ypaBHEHUS BXOAMT B YacTh Y4eOHOro IJIaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jigs  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YIbTATE U3YUCHUS TUCITUTUINH/ TPAKTUK:

JluckpeTHas MaTeMaTuKa

MaremaTuyeckuii aHaaus3

Anrebpa u Teopus Yucel

DneMeHTapHasi MaTeMaTUuKa

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILITIH/TIPAKTHK:

[TpakTUKyM 1O PEHICHUIO 3134 MOBBIMIEHHON CIIOKHOCTH IIIKOJILHOTO Kypca GU3NKH

[Ipoun3BoacTBEHHAS - TTeJarOrHYeCKas MPaKTUKa Mo (PU3UKe

[IpousBoicTBEHHAS — IPEIUILIOMHAS [TPAKTUKA

[ToaroroBka k caaue u ca4ya rocy1apCTBEHHOTO HK3aMeHa

3 Komnerenuun odyyarouierocs, popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynprate ocBoeHus nucuumiauHbl (Moayns) «uddepeHnnanbabie ypaBHEHUS»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

IT1K-1 CnocobeH peann3oBbIBaTh MEJAarorMu4ecKUil MPOLEcc C MCIOIb30BAaHUEM COBPEMEHHBIX
00pa3oBaTeNIbHBIX TEXHOJIOTHH B OpraHU3aLMsIX CPEIHEro o011ero oopazoBaHmsl

IK-1.1 OneHuBaeT MeJaroruyecKyro CHUTYallMI0 C TO3UIUM HEOO0XOAUMOCTH H
BO3MOKHOCTH €€ KOPPEKLIMHU

[1K-1.2 Pemaer  oOpasoBarenpHble  3ajaud  HAa  OCHOBE  COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJIOT M

I1K-1.3 OcyiecTBiIeT KOHTPOJIb PE3YJIBTaTOB U KOPPEKTUPOBKY NEAATOTUYECKOTO
BO3JICUCTBUA

[1K-3 CriocobeH Ha 0OCHOBE JOCTH)KEHUI COBpPEMEHHOW HayKU pa3padaThiBaTh U PeaI30BHIBAThH
MeTOoIMYecKoe oOecreueHne yueOHbIX MaTeMaTHYECKUX MPEAMETOB, TUCIIUTLINH

[1K-3.1 AHanu3upyeT akTyaJbHBIH ypOBEHb IOATOTOBKH OOy4aromuxcs IO
MaTeMaTHYeCKUM JTUCIUIUIMHAM, OIpelessieT 30Hy HX Onukaiiiiero
pa3BUTUS

[1K-3.2 Perraer Ha OCHOBE COBpEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTUN 3aa4H 110

IUIAaHUPOBAHUIO, pa3paboTKe M pealu3allud MporpaMMm  y4eOHBIX
MaTeMaTHYECKUX AUCIUILIIUH

[1K-3.3 OcymiecTBisgeT KOHTPOJIb  PE3ylbTaTOB  OOyYEHHMsS  ydYalluXcs IO
MaTeMaTHYeCKUM JUCHUIUITMHAM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

qyuce:

— KOHTaKTHas pabora — 2,4 akaJi. 4acoB:
— ayIUTOpHAs — 2 aKaJl. 4acoB;

— BHeaynutopHas — 0,4 akaJ1. 4acoB;

— camocrosiTenbHas padbora — 101,7 akan. 4acos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaIiy - 3a4€T

AynuropHas s
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
Pasnen/ Tema 2 (B axan. uacax) & E‘ Brg KOHTPOIT Kon
> & © | caMOCTOSITeNBHOM | ycreBaeMOCTH U
JTACIUTUTAHBI N £ m . | xomnerenyu
g £ paboTsl MIPOMEXKYTOYHOM
nmab. | mpakr. | 5 & ATTeCTAIHH
Jlek. < < 11
3aH. | 3aH. | Q &
1. 1. OOumme mnoHATHA O
TG PepeHIIHATEHOM ypaBHECHUH
U €ro pemeHnu
1.1 1.3amaumn, npuBOASIIKE
K TIOHSTHIO
MU PepeHIInATEHOTO
YpaBHEHHSI.
2.0OnpeneneHust:
1. [Tonck
O0OBIKHOBEHHOTO o
JIOTIOJTHUTEJILHON
U PepeHIInaTEHOTO
HHPOPMAIHH 10
yYpaBHEHHsS, pEUICHUS U .
3aJJaHHOH TeMe.
obmero pernenus 2
A bepennuansioro CamocTosiTenbHOe
YpaBHEHHUs, HWHTETpaia | SBVaeHHE VIeOHOG [IpoBepka pemenust IK-1.1,
o011ero unrerpanal 3 | 0,5 10 y;me azq o MPaKTUIECKUX I1K-1.2,
U PepeHIInaTEHOTO 3 Ps 601150. 3ajay. IK-1.3
YPaBHEHHUs, HMHTETPajbHOM 3J'I€.I<Tp0HHI>IMI/I
KpHUBOH
p OubmmoTexkaMu.
T epeHInaIbHOTO 4 BbioHCHHG
ypaBHeHHs, 3amada Kormmm I'(OHT P
s auddepeHIaIbHOro E 601
YpaBHEHHUS p -
3. Oco0bIe TOYKH U 0cO0bBIe
pelieHus
g hepeHnInaIbHOTO
YpaBHCHUS
Wroro no pazneny 0,5 10

2. 2.IIpocreiimme
muddepeHaIbHble  ypaBHEHUS
HepBOro TOPSAKa U METOIBI HX
pereHust




2.1 1.1AuddepennpanbHble

ypaBHEHHS MIepBOTO
HopsaKa c
Pa3IeIsIFOIIMMHCS 1. TTouck
MepeMEHHBIMH. OIIOJTHUTENBHOM
pemen A 1. TTouck
2.JIuneiinble UHPOPMAIIH 110 .
o JIOTIOJTHUTEITbHOM
U depeHInaIbHbIC 3aJJaHHOW TeMe.
HH(POPMAIHH T10
ypaBHEHHS MIepBOTO 2. .
3aJaHHOIl TeMe.
MOPSIKA. CamocTosiTensHOe 2 MK-1.1
3.YpaBuenue bepnysmm. n3ydeHue yueOHoH : o
4 I[E bipe eHL[I/IaJPH,gLIe 0,5 9,7 y;HTe ai’q . CaMoCTOATEILHOE I1K-1.3,
) P PATYPBL. H3yuYeHHE yueOHOM IK-3.1
ypaBHEHHUS HIEPBOTO 3. Pabora ¢
JIUTEPATYPBI.
HopsaKa OIHOPOIHEIE JIEKTPOHHBIMU
3. Pabora ¢
OTHOCHTEITLHO MEPEMEHHBIX OubIHOTEKAMY.
X U y M IPUBOJAIIMECT K 4. BoinosnHenue DJCKTPOHHBIMH
y ’ OUOIMOTEKAMH.
HHM. KOHTPOJIBHBIX
5. VYpaBHeHHS B MOJHBIX pabor.
muddepennnanax
6. WuTerpupyronuit
MHO>KUTENb
Wroro no pazneny 0,5 9,7
3. 3. MuddepenipaipHble
YpaBHEHHMsI BHICIIHX MOPSIIKOB
3.1 1.duddepennmanbabie
ypaBHEHHS BBICIINX
MOPSIKOB,  IOIYCKAIOIINe
MOHIKEHHE TOPSIKA.
2.JIuneitHple  OTHOPOIHBIE
muddepeHaibHbIe
ypaBHEHHSI N-TO TOpsAKa U
CBOICTBA UX pEIICHHH.
3.CtpykTypa o0miero 1. ITouck
peuieHuss HEOZHOPOIHOTO JOTIOJTHUTENBHOM
JIMHENHOT 0 uH(popMaIHy 10
i hepeHIaIbHOrO 3aaHHOH TeMe.
ypaBHEHHUs N-TO TOPsIKA. 2.
4.Pemienne  OJHOPOIHOTO CamocrosTenpHOE
o .. | IIpoBepka pemenus
JIMHENHOT 0 u3ydyeHue yueOHoi MK-1.1,
0,5 MPAKTUYECKUX
U PepeHIInaTEHOTO JIUTEPATYPHI. sanad IK-1.2
ypaBHEHHMSI N-TO MOpsIIKa C 3. Pabora ¢ ’
TIOCTOSIHHBIMH JNIEKTPOHHBIMU
ko PurmenTamu. OubIMoTeKamMH.
5.HeogHoponHoe nuHelHOE 4. Brinongenne
muddepeHnuaIbHOe KOHTPOJIbHBIX
ypaBHEHHE N-TO MOpPSIIKa C pabor.
IIOCTOSAHHBIMH
ko3 urmenTamu u
paBoi 9aCThIO
CIEMATEHOTO BHIA.
6. Merton BapUaLUx
MPOU3BOJBHBIX
IIOCTOSIHHBIX.
7. YpaBHeHue Jitnepa
Hroro mo pazaeny 0,5

4, 4.CuctemMbl OOBIKHOBEHHBIX
T depeHIaIbHBIX YPaBHEHUH




1. ITouck
JIOTIOJTHUTENIbHOM
4.1 1.JInneiinbie UHPOPMAIIH 110
OIHOPOIHEIE CHCTEMBI 3aaHHOH TeMe.
JuddepeHInanbHbIX 2.
YPaBHEHHUH C TOCTOSHHBIMU CaMoCTOSATENBHOE I1K-1.1,
.. | IIpoBepka pemenus
K03 GUIIIEHTaMHU. n3ydeHue yueOHoM IK-1.2,
. 3105 10 MPAKTHIECKUX
2. JIuneiinbie JIUTEPATYPHI. IK-1.3,
3ajad.
HEOJTHOPOJHBIE  CHUCTEMBI 3. Pabota c IK-3.1
TG PepeHIIHATBEHBIX 3JIEKTPOHHBIMHU
YpaBHEHHH C TIOCTOSTHHBIMHU OubIHOTEKAMY.
ko3 duimeHTamu. 4. BeinosHeHue
KOHTPOJIBHBIX
pabor.
HWroro mo pasueny 0,5 10
5. 5.Ipunoxenus
OOBIKHOBEHHBIX
T PepeHInATBHBIX YPAaBHEHUN
1. [Tounck
51 1.hccnenoBanue JIOTIOJTHUTEIbHOU
CBOOOTHBIX KoseOaHui HHPOPMAITHH 10
MaTepHaJbHOM TOYKH C 3aJJaHHOH TeMe.
TIOMOIIIBIO 2.
i hepeHITnaTbHBIX CamocrosTensHOe
(bdep N .. | IIpoBepka pemenus
YpaBHCHHUH. H3yueHHe y4eOHOU IK-1.1,
3 30 MPAaKTUIECKUX
2.UccnenoBanue JUTEPATYPHI. sanad IK-1.2
BBIHY)KJICHHBIX KOJIeOaHHI 3. Pabota ¢ ’
MaTepHaJbHOH TOYKH C JNEKTPOHHBIMHU
TIOMOIIIBIO OubIMoTEKAMU.
JudhepeHIaIbHbIX 4. BeinonHenue
ypaBHEHHH. KOHTPOJIBHBIX
pabor.
HWroro no pazaeny 30
6. 6.YpaBHEeHHS B 4YaCTHBIX
MIPOU3BOTHBIX TIEPBOTO u
BTOPOTO MOPSIIKOB
1. [Tounck
JOTIOJTHUTENBHOM
uH(popMaIHy 10
. 33JaHHOU TeMe.
6.1 1. PemieHue ypaBHEHHI 5
B YACTHBIX MPOU3BOJHBIX '
CamocrosTenpHOE
MIEPBOTO MOPSIIKA. MBVICHIE VICGHOI [IpoBepka pemeHust IK-1.1,
2. Pemenue guHedHbBIX| 3 42 y y MPaKTHUECKUX I1K-1.2,
aBHEHMH B  YaCTHBIX JHTCPATYPhL. 3a1a4 I1K-3.1
P 3. Pabota ¢ ’ '
MPOU3BOTHBIX BTOPOTO
S JNEKTPOHHBIMU
p ’ OubIMoTEKAMH.
4. ITogroroBka K
MPAKTHIECKOMY
3aHSITHUIO
Uroro no pazneny 42

7. 7.Mcropus BO3HUKHOBEHHS H
pa3BUTHS TEOpUH
g hepeHInaTbHBIX YPaBHEHHH




1. ITouck
JIOTIOJTHUTEIILHOM
uH(popMaIuy 1o
3aJJaHHOM TeME.

2.
7.1 Ucropus
CamocTrosTenpHOe
BO3HHKHOBCHHUS M Pa3BUTHS .. | TIpoBepka pereHus
n3ydeHue yueOHoM
TEOpUn MIPAKTHYECKUX IK-3.1
T PepeHIIHATBHBIX HTCPATYPEL. 3a1a4
pe 3. Pabota c ’
ypaBHEHHI
3JIEKTPOHHBIMHU
OMOIMOTEKAMH.
4. IToaroToBKa K
MPAKTHICCKOMY
3aHATHIO.
Hrtoro no pasgeny
Uroro 3a cemectp 101,7 3a4ET
Hroro no aucrumninuae 101,7 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunroHHble 00pa30BaTENbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHbBIC HA OpPraHU3alHIo
00pa30BaTeNIbHOTO IIpOLECCa W IPEANOJAraloulyl0 MpsMYyI0 TPAHCIALMIO 3HAHUM OT
npernoiaBaTess K 6akanaBpy.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

WudopmanvonHas Jekuus — IOCIeNOBaTelbHOE  H3JIOKEHHE MaTepuala B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CPEICTBAMU
(MOHOJIOT TpernoaaBaTesl).

[IpakTnueckoe 3aHsTHE, TOCBSIIEHHOE OCBOEGHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
IIPEJIOKEHHOMY aITOPUTMY.

2. TexHosnoruu mpoOIEMHOT0 0OyudeHHs] — OpraHu3as 00pa30BaTENLHOTO IpoIlecca,
KOTOpas MpeanoaracT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUi 1715l CTUMYJTUPOBAHMS aKTUBHOM MTO3HABATEIBHOM AEATEIBHOCTH OaKaIaBpOB.

@®opMbl y4eOHBIX 3aHATHUH C UCIOIb30BaHUEM TEXHOJIOIMHA POOIEMHOT0 00y4EHUS:

[IpakTuyeckoe 3aHsATHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBJIeHHAas Ha pPELIeHHE KOMIUICKCHOM Yy4eOHO-IIO3HABaTEeNIbHOW 3ajgauu, TpeOyromeil oT
CTyJEHTa IPUMEHEHNUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. VHTepakTHBHbBIE TEXHOJIOIMH — OpraHu3anus oO0pa3oBaTebHOrO Mpolecca, KOTopas
IIPEANOJIAracT akTUBHOE U HEJIMHEWMHOE B3aMMOICHCTBUE BCEX YYACTHUKOB, JJOCTHKEHHE HA 3TON
OCHOBE JINYHOCTHO 3HaYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@opMbI yueOHBIX 3aHSATHH C HMCIIOJIB30BAaHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKLMSI-TIPOBOKALMs (M3JI0’KEHUE MaTepHualia C 3apaHee
3aMJIaHUPOBAaHHBIMU olnOKaMu), nexkuus-oecena, JEKLUA-TUCKYCCHs,
JCKIUSA-TIPECCKOH (e "PEeH IIHSI.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCY)KJIEHHE BOINPOCOB, MPOOJIEMBbl, BBIIBICHHUE
MHEHUH B TPYIIIIE 10 TEME HayYHOT'0 UCCIIEIOBAaHUS aCIUPAHTOB.

4.  HWubopMallmOHHO-KOMMYHUKAIIMOHHBIE ~ OOpa3oBaTeiIbHblE  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbHOTO MPOllecca, OCHOBAHHAs HA MPUMEHEHUU NMPOTPaMMHBIX Cpel U
TEXHUYECKUX CPENICTB pabOThl ¢ MH(OpMAIUEH MO TeME HAayYHO-HCCIIEI0BATEIbCKON paboThI
0akanaBpoOB.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Kyxosa, I'. C. Iuddepenumansusie ypaBHenus : yueonuk / I'. C. XKykoa. — Mocksa
. UHO®PA-M, 2020. — 504 c¢. — (Bwicmee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-015970-6. - Tekcr : AIIEKTPOHHBIM. - URL:
https://znanium.com/catalog/product/1072180 (mara o6pamenus: 18.04.2024). — Pexum
JIOCTYTIA: MO TIOJIHCKE.

2. Koran, E. A. OOwsikHOBeHHBIE nu(p(epeHIInaTbHbIe YPaBHEHUS W BapHAIlMOHHOE
ucumcienue . yueonoe nocooue / E. A. Koran. — Mocksa : THOPA-M, 2020. — 293 c. —
(Breiciree obpazoBanme: bakamaspuar). - ISBN 978-5-16-015817-4. - Tekct : 3JIeKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1058922 (nmata oOparmienus: 18.04.2024). — Pexum
JIOCTyTa: MO MOJIITUCKE.

3. [TanTeneeBa, A. B. OObikHOBEeHHBIE TU(PepeHIIHATBHBIC YPAaBHEHUS.



[MpakTrueckuii Kypc : yaeOHoe ocooue / A. B. Ilantenees, A. C. Sxkumona, K. A. Prioakos. -
Mocksa : 2020. - 384 c. - (HoBas ynuBepcurerckas oubnuoreka). - ISBN 978-5-98704-465-0. -
Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/1213064 (nata oOpamieHus:
18.04.2024). — PexxuM 10CTYIIA: 110 MOIITHCKE.

0) JJlomotHUTeE/ILHASI TUTEPATYpa:

1. Pxenckuii, C. B. Briciias maremaruka |V: duciioBble U (YHKIIMOHAJIBHBIC PSIbI,
OOBIKHOBEHHbIC Ju(PepeHIInanbHble ypaBHeHUs1 | yueOHoe mocobue / C.B. PxeBckmii. —
Mocksa : UH®PA-M, 2019. — 127 c. - ISBN 978-5-16-108268-3. - TekcT : 3JeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1065259 (nara oGpamienus: 18.04.2024). — Pexum
JIOCTYTIA: IO TIOJITHCKE.

2. Ocamumii, 10. M. luddepenmanbusie ypapaenus : yueo. nocodue / FO.M. Ocamuuii.
— Mocksa : UH®PA-M, 2019. — 157 c. - ISBN 978-5-16-107965-2. - TekcCT : 37€KTPOHHBIMH. -
URL: https://znanium.com/catalog/product/1039633 (nara oGpamienus: 18.04.2024). — Pexum
JIOCTYTIA: 1O TIOJITKCKE

B) MeToanyeckue yKazaHus:

1. BymerueBa, C. B. Maremaruka: Juddepenuuansasie ypaBHeHUs. [Ipaktukym
[Dnekrponnslii pecypc] @ yuebnoe mocodbue / MI'TY. - Maruutoropck : MI'TY, 2018. - 1
astekTpoH. onT. auck (CD-ROM). - 100 p.

2. I'paueBa, JI. A. Tuddepenunansubie ypaBHEHUS [DIEKTPOHHBIN pecypc] : yuebHoe
nocobue / MI'TY. - Maraurtoropck : MI'TY, 2018. - 1 snekrpon. ont. guck (CD-ROM). - 100 p.

3. [ly3ankoBa,E.A. [luddepenunansupie ypaBHeHUs [ DIEKTPOHHBIN pecypc] | yuebHoe
nocobue. - Marautoropck : MI'TVY, 2013. - 1 sanektpoH. ont. muck (CD-ROM).

4. beikoBa, M. B. Jludpdepenunansusie ypaBHeHus [Tekcrt] : ydeOHO-MeTOAMUYECKOE
nocobue / MI'TY. - Maraurtoropck : [MI'TY], 2015. - 59 c. : ta6., rpad. - 50 p.

5. Hy6posckuii, B. B. Kypc 00bikHOBEHHBIX anpdepeHInalbHbIX YypaBHEHUN
[DnexTpoHHBIi pecypc] : yaeoHoe mocodue / MI'TV. - [3-e uza., moarot. mo med. u3a. 2011 r.]. -
Marnuroropck : MI'TY, 2018. - 1 anextpoH. onrt. auck (CD-ROM). - 100 p.

6. XKurapera, D. P. MartemaTrka [DnekTpoHusiii pecype] : yuebHoe mocooue / MI'TY. -
[2-¢ u3n., ucnp. u gom.]. - Marautoropek : MI'TY, 2015. - 1 snexrpon. ont. auck (CD-ROM). -
100 p.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecnieyenmne

HaumenoBanue o
o Ne norosopa CpoK nercTBUS JIUIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovYHO
Professional
7Zip CBOOOJIHO PAaCIpPOCTPAHIEMOE 0OECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanaue xypca Cchlnka

OnexkTpoHHbIe pecypchl Oubnumoreku MITY um. https://host.megaprolib.net/MP0O109/Web
I".11. HocoBa ' ' '
Poccuiickass ~ T'ocynapcTtBeHHas — OuOiamoTeka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/




denepanbHOE rOCy/IapCTBEHHOE OF0KETHOE

yupexaenne «DenepanbHblii uHCTUTYT npombiiuienHoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

ITouckoBass cucrema Axagemus Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '
Hanmonanbhas uH()OPMAIIMOHHO-aHATUTHYCCKAsT URL:

cucteMa — POCCHIICKHUI HHIEKC HAYYHOTO [IUTHPOBAHUS At : .
(PUHLI) https://elibrary.ru/project_risc.asp

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILITHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecrieueHre JUCIUTUINHBI BKITIOUACT:

MatepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUIMHBI BKITIOYAET:

VYyebHble ayIUTOPUH JIJISl POBEJACHUS 3aHITHI JEKIIMOHHOTO THNA: MyIbTUMEIUNHbIE
CpEIICTBA XpaHEHUs, Iepeiayul U MpeAcTaBieHus uHpopmanuu

VY4eOHble ayauTOpUM [UIsl TPOBEACHUS MPAKTUUYECKUX 3aHITUM, TIPYNIOBBIX U
WHJIUBUIYAJIbHBIX KOHCYJbTAalUW, TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOW aTTECTAlUU:
Kommbrotepublii kinacc: IlepcoHanbabie kKoMmbioTepsl ¢ naketom MS Office, Bbixomom B
WuTepHeT M C JOCTYNIOM B DJIEKTPOHHYIO HMH(DOPMAIIMOHHO-00pPA30BaTEIbHYIO CpEeay
YHUBEpCUTETA

AynuTopun IS CaMOCTOSITENIBHON pa0OThl OOYYarOMIMXCS: KOMIIBIOTEPHBIE KIIACCHI;
yuTalbHbIe 3a)1bl OMOMMoTeku: [lepcoHanbubie KommbloTepsl ¢ maketom MS Office, Beixozom B
WuTepHeT M C JOCTYIOM B DJIIEKTPOHHYIO HMH(DOPMAIIMOHHO-00pPA30BaTEIbHYIO CpEay
YHUBEPCUTETA.

[Tomemenuss [ XpaHeHUs ©  OPOPUIAKTHUECKOTO OOCIY)KUBaHHUS y4eOHOIO
obopynoBanus: CTelaxu s XpaHEeHUs y4eOHO-HArJISHBIX TOCOOUH 1 y4eOHO-METOINYECKON
MTOKVMEHTAITUN.



Y4yeOHO-MeTOAUYeCKOe o0ecTieyeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

puiaoxenne 1.

Tema gucUMNANHBI Bun Kos-BO ®opmbl
Haumenos CaMOCTOSITEJIb | YaCOB KOHTPOJIS
aHue HOMH
A37€JI0B
P paboThI
1.3apaum, npuBogAaLMe K NOHATUIO MposepKa
anddepeHLManbHOro ypaBHEHMA. BbINONHEHUA
MoarotoBKa K 2 NOMALLIHErD
2.0npepeneHunn: 06bIKHOBEHHOTO npakTuyeckomy 3aaaHMA
anddepeHUManbHOro ypaBHEHUA, pelleHus 33HATUIO Onpoc
1 obuiero peweHns andpdpepeHunanbHoOro
ypaBHeHUs, UHTerpana n obero nHTerpana MpoBepkKa
anddepeHUmnanbHOro ypaBHEHUA, [ICBMEHHbII] KOHCMEKTOB.
Pasgen 1. MHTErpasabHOM KpMBOM aKCTpecc-onpoc | 5 Onpoc.
O6ume anddepeHUMnanbHOro ypaBHeHMsn, 3a4a4a
HOHATUS O Kowwn ana guddepeHumanbHOro ypaBHeHUA
AnddepeHy, 3.0cobble TOUKM 1 0cobble
ManbHOM pelleHua andpdepeHLManbHOro ypaBHeHUA
YypaBHEHUU
n ero
peLleHnn
2
WUroro no pasgeny 6
Pasnen 2 2.1.AnddepeHuymanbHble ypaBHEeHUA 1 MpoBepka
HpOCTefI;II nepBoro nopagKa ¢ pasaenAawmMmmcs BbIMOJHEHUA
ue nepemeHHbIMMU. Moarotoska K nHaMBMAyan
npaKkTU4Yeckomy
nuddepen bHOTO
AAJIbHBIE 3aHATio [OMaLLHEro
ABHECHMS
yp PeweHwne 3apgay 3aAannA.
U METO/IbI

nux

wa3




MNposepKa

pemeHus 2.2.0nddepeHumanbHble  ypaBHEHUS
nepBoro nopaaka ogHOpPoAHble BbINO/HEHUA
OTHOCUTENbHO NEPEMEHHbBIX X U Y U [OMaLLHero
NPUBOAALLMECA K HUM. 3a4aHuA
2.3.J/lnHelHble guddepeHumnanbHbie MNMposepKa
ypaBHEHWA NepBOro NopaakKa. BbINONHEHUA
MNoaroToBKa K
A [OMaLLHero
KOHTPO/IbHOM
P 3a4aHuA
pabote
2.4.YpaBHeHue bepHynnu.
2.5.YpaBHeHUs B NoAHbIX aguddepeHumanax
2.6./IHTEerpupytoWwmii MHOXUTENb
KoHTposibHaA paboTa MpoBepkKa
KOHTPO/IbHOM
paboTbl,
aHanus
WUroro no pasgeny 3aver
3.1.AnddepeHumnansHble MpoBepkKa
YPaBHEHWA BbICLUMX NOPALKOB, BbIMOJHEHUA
MoaroTtoBKa K
O0MyCKaoLWue NoOHMKeHne NopsaaKa. A [OMaLIHEro
NpaKkTU4YecKoMy
3a4aHuA
3aHATUIO
Paznen 3. PeweHune 3apau
Huddepen na3
AAJIbHBIE
ypaBHEHUS 3.2./InHeMnHble o4HOPOAHblE BbinonHeHune
BBICIIIMX anddepeHumanbHble ypaBHEHMA N-TO WHTEepHeT-Tec
o o PeweHwe 3apau.
IOpsIAKOB nopAaKa n CBOMUCTBA UX peLueHnn. A TaB
MpopaboTKa AOMaLLHKX
KOHCMeKTa ycnosuAax

neKkumm




3.3.CtpyKTypa obLero pelweHun
HEOAHOPOAHOTO IMHENHOTO

PeweHwne 3apav

MNposepKa
BbINOJHEHUA

andodepeHLmManbHOro ypaBHeHMA N-ro [OMaLLHero
nopsgxa. NpopaboTka 3a4aHuA
o KOHCNeKTa
3.4.PeweHne o4HOPOAHOIO IMHENHOTO
nekunu
anddepeHUManbHOro  ypaBHeHMA  Nn-ro
nopsaaKa ¢ NOCTOAHHbLIMM
KoadpdpuumeHTamu.
3.5.HeogHopoaHOE NNHENHOE
anddepeHuManbHoe  ypaBHeHME nN-ro
nopsagKa ¢ NOCTOAHHbIMUK KO3dpPpUuumMeHTamu
M NPaBOM YacTblo CNeunanbHOro BMAa.
3.6.MeTop Bapmaummn Npon3Bo/IbHbIX
NMOCTOAHHbIX.
3.7.YpaBHeHMe Iiinepa
WUroro no paspeny 3auer
4.1./IuHeiHble O4HOPOAHbIE CUCTEMDI Onpoc.
anddepeHLManbHbIX ypaBHEHUN € MpoBepKa
PeweHune 3apau
NOCTOAHHbIMM KO3pPULMEHTaMU. KOHCMEKTOB.
MpopaboTKa
Paznen 4. KOHCNeKTa
JInHeliHbIe neKunm
CHUCTEMBI
muddepen
AAJTBHBIX
yYpaBHEHUU MpoBepKa
U CIIOCOOBI BbINONHEHUA
MoaroToBKa K
nx OArOTOBKA [OMaLIHEro
pemeHus npaKkTU4Yeckomy
3adaHuA.
3aHATUIO
Tecr.

PeweHne 3apau
nas3




BbinonHeHne

Paznen 5.
[Tpunoxen
us
OOBIKHOBE
HHBIX
muddeper
[UAJTbHBIX
yYpaBHEHUN

4.2 Jluneiinbie HEOJHOPO/IHbIE WHTEpHET-Tec
CHCTEMBI muddepeHIaTbHBIX | Pewenne 3agau fa
YpaBHEHUU c MIOCTOSIHHBIMHU omat
Kod(pUIIeHTaMH. NpopaboTka

KOHCMeKTa ycnoBuax
NeKumn
Hroro no pazaeny
Onpoc.
MNposepKa
PeweHune 3apau KOHCHEKTOB.
MpopaboTKa
KOHCMeKTa
nekumn
MpoBepka

MNMoaroToBKa K
npakTnyeckomy
3aHATUKO

PeweHune 3apau
nas3

BbINONHEHMA
AOMaLLHero
3aaHuA.
TecT.

PeweHne 3apau

MpopaboTKa
KOHCMeKTa
neKkumm

BbinonHeHune
WMHTEepHeT-Tec
TaB
LOMALLIHNX
yCcnoBumax

Hroro no pasneny




HToro no nucuuniainHe

30
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24.

25.

26.

27.

28.

29.

30.
31.

MpumepHbIA NepevyeHb BONPOCOB K 3a4eTy B 5-m cemecTtpe

3afaun, npuBoasAlLMe K NOHATUIO AnddepeHumanbHOro ypasHeHus (o pacnage pafMoakTUBHOMO
BelllecTsa)

3agauun, npuBoaAwME K NOHATUIO auddepeHLManbHOro ypaBHEHUA (O HaXOMKAEHUM TPAEKTOPUM
cHapAagaa)

Obuwue noHATUA 0 AudpdepeHLNasbHOM YPaBHEHUM U €ro pPelleHum

OnddepeHumanbHble ypaBHEHUA NEPBOro NOPAAKA C Pa3AeNAoWLMMNCA NePEMEHHBIMU
OnddepeHumanbHble ypaBHEHWA NEPBOro NnopsAAKka O4HOPOAHbIE OTHOCUTENBHO NEPEeMEHHbIX X
ny

OnddepeHumanbHble ypaBHEHUA NEPBOro NopsaaKa, NPUBOAALLMECA K OAHOPOAHBIM OTHOCUTE/IbHO
NEPEMEHHbIX X N Y

JNInHeitHble anddepeHLmanbHble ypaBHEHNA NepBOro NopaaKa

YpaBHeHue bepHynnu

YpaBHeHUA B NoNHbIX AnddepeHumanax

. UHTerpupylowmii MHOXUTENb
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

OnepaTtop C:KaTua B NOJIHOM METPUYECKOM NPOCTPAHCTBE (MHTErpasibHbIN onepaTop)

Teopema 0 HEMOABUMKHOM TOUKE ONepaTopa CKaTuA (CyLLecTBoBaHMe)

Teopema 0 HEMOABUKHOW TOUKE onepaTopa CKaTus (e4MHCTBEHHOCTb)

MpumeHeHWe onepaTopa cxKaTua K peweHno aAnddepeHunanbHbIX ypaBHeHU 1-ro nopaaka
Ocobble Toukn auddepeHumnanbHOro ypasHeHus (ysen)

Ocobble Toukn auddepeHumnanbHOro ypasHeHna  (LeHTp)

Ocobble Touku guddepeHLmanbHoro ypasHeHus (Gokyc)

Ocobble Toukn auddepeHunanbHOro ypasHeHus (ceano)

Ocobble Toukn auddepeHuUnanbHOro ypasHeHNa (AMKPUTUYECKUIA y3en )

Ocobble peweHus guddepeHLManbHOIo ypaBHeHUa (onpeaeneHus, oTbickaHue, nobble 2 npumepa)
OnddepeHumanbHble ypaBHEHMA BbICLLIMX MOPAAKOB, AOMNYCKAOLWME NOHMKEHWE NopaLKa
JNnHeliHble anddepeHumnanbHblie ypaBHEHUA BTOPOro  MOpsAAKa U CBOMCTBA UX pPeLLUEHNI

PeweHne opHOpPOAHOrO AWHeNHOro  AnddepeHUUancHOro  ypaBHEHWMA BTOPOro Mopsfaka C
NOCTOAHHbIMKU  Ko3dduumeHTamu (D>0).

PeweHne ofHOpPOAHOrO AWHeNHOro  AnddepeHUManbHOro  ypaBHEHWMA BTOPOro Mopsfaka C
NOCTOAHHbIMKU  Ko3dduumeHtamm (D=0).

PeweHne ofHOpPOAHOrO AWHeNHOro  AnddepeHUManpsHOro  ypaBHEHWMA BTOPOro MopsAaka C
NOCTOAHHbIMU  Ko3dduumeHTamm (D<0).

PeweHne HeogHOpPOOHOrO AUHeWHoro auddepeHUManbHOro YpaBHEHWA  BTOPOro nopsaka c
NOCTOAHHbIMU KO3IPPUUMEHTAMM M NPABOMN YaCTbIO CMeLMaNbHOro BMaa

PeweHne HeogHopoaHOro nuHenHoro AuddepeHUManbHOro YpaBHEHWA  BTOPOro mopsaAka C
NMOCTOAHHbIMU KO3pPULMEHTAMM U NPABOM YACTbIO, ABASAOWENCS CyMmMOn GYHKLMIA crneLlmanbHOro
BMAa

MeToz BapuaLMm NPon3BOJIbHbIX MOCTOAHHbIX

YpaBHeHue dinnepa

CocraBneHue guddepeHLmManbHOro ypaBHeHMA KosebaHnii maTepraibHOM TOUYKM

UccnepoBaHWe pelleHnii 0A4HOPOAHOTO YPABHEHMA 3aTyxatoWwmx KonebaHUin matepmnanbHOM TOUKK
npn D>0.



32. UccnepoBaHue pelleHnin o4HOPOAHOrO YpaBHEHMA 3aTyXatlowmx KonebaHuii maTepmnanbHON TOUKM
npwn D=0.

33. PeweHue ypaBHEHMA BbIHYXAEHHbIX KONebaHMA  MaTepuanbHON  TOYKM U ero uccaefoBaHue

34. Cuctembl anddepeHuUNanbHbIX YPaBHEHUIA U CNOCOOBI UX peLleHniA.

HpI/IMeprIﬁ IIepedyeHb IIPaKTUYECKUX BaﬂaHI/Iﬁ AJIA IIOATOTOBKH

K 3a4€eTy B 5-M ceMecCTpe

1. Nopaaok anddepeHLUManbHOro ypaBHeHMA 3y"—y'= x° paseH

1)5 2)1 3)3 4) 2

2. [OaHo anddepeHumanbHoe ypaBHeHne y'=(k + 1)x2 ,Torga pyHkuma y'=(k + 1)x2 ABNAETCA ero

pelweHnem nNpu k paBHOM...

1)3 2)0 3)2 4)1

o d
3. 06wumit nHTerpan anddepeHLManbHOro ypaBHEHUSA —Z = Xdx umeet Bug,

2 2 2
1
1) l:X—+C 2) —E:X—+C 3) —==x*+C 4) y=X—+C
y 2 y 2 y 2

4. Obuiee pelleHNe MHERHOTo oaHopoaHoro guddepeHumManbHoro ypasHeHna Yy ' — 6y ' +9y =0

nmveet sna:

1) y=C,+Ce™; 2) y=C,+Cue™; 3) y=Cpe” +Cyxe”; 4)

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



5. JaHo anddepeHumanbHoe ypasHeHne y"+5y'+6y =0.Torga cooTBeTCTBYIOLLEE EMY

XapaKTePUCTUYECKOE YpPaBHEHNE UMEET BN/,

1) 1+5k +6k?=0 2) k?+5k+6=0 3) k?-5k+6=0 4) k?>-5k-6=0

6. YacTHOMY peLLeHUto IMHEMHOro HeoAHOopPoAHOro AnddepeHLManbHOro ypaBHEHUSA
y"-5y'+ 6y = X+1 no Buay ero NnpaBoi 4YacTu COOTBETCTBYET GYHKLMA

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

’

7. [OuddepeHumanoHoe ypaBHeHue y' = (x3 - 2)y2 ABnAeTCcA:

1) ogHopoaHbIMm anddepeHLManbHbIM YpaBHEHUEM;
2) anddepeHumManbHbIM YpaBHEHMEM C PA3AENAIOWMMUCA NEPEMEHHBIMM;
3) NMMHelHbIM HeogHOpPOAHbIM AnddepeHUnanbHbIM ypaBHEHMEM MEPBOro NOPAAKa;

4) ypaBHeHMeM bepHynnu.



Ipuioxenue 2.

OueHouHbIe CpeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUHOM aTTecTAlMU

B xadecTBe mpoMeXKyTOYHOU aTTEeCTAlNH 110 AUCHHILTHHE «/{nddepeHnmansabie ypaBHEHUS B
5-M cemecTpe 3auer.

Kopn
MHAUKaTopa

MHamKaTop
OOCTMXKEeHnA
KOMnNeTeHLunmn

OueHo4Hble cpeacTsa

MK-1: CnocobeH peann3oBbiBaTb NeAarorMyeckuii npouecc ¢ MCNob30BaHMEM COBPEMEHHbIX

o6pasoBaTeNbHbIX TEXHOIOMMIA B OpraH13aumax cpegHero obuiero obpasoBaHusn

1. 3agaum, npuBOAfAIIME K MOHATUAM AupdepeHnnanbHOro
ypaBHEHHS U CHCTEM TU(PEepeHIINATbHBIX YPaBHECHHUN.
2. OOumwe nouatus o nauddepeHIaTbHOM ypaBHEHUU U CHCTEMax
Qg QepeHIranbHbIX ypaBHEHUH
3. Tlonstue 3amaun Komm
4. Teopema [leano
5. Meron mocnenoBaTeNbHBIX NPUOMIDKCHUH pEIICHHS 3aJadyu
Kommu
6. Juddepennmanbupie  ypaBHEHHS  MEpPBOrO  MOpsiAKa  C
pa3AeTAIOMIUMUCS TTEPEMEHHBIMHU.
7. Jlunelinsle nuddepeHnnanbHble ypaBHEHUS TIEPBOTO MOPSIKA.
MK-1.1 OueHuBaet 8. VYpasuenue bepuymmm.
neAarormyecky 9. uddepennnanbubie yYpaBHEHUs IIEPBOrO0  MOpAJKa
0 CUTYaLLMIO C OJTHOPOJIHBIE OTHOCUTEIHHO TIEPEMEHHBIX X H Y.
no3uLMM 10. YpaBHeHus B noaHbIX Auddepennnanax
11. UnTerpupyronmii MHOXHUTEIb
HeobxoAMmocCTH
12. uddepenumanbHble YpaBHEHUs BBICILINX MOPSJIKOB,
M BOSMOXHOCTH JIOTTyCKAIOIIE TOHKEHNUE TIOPSIIKa
€e Koppekrunn 13. Ocobble TOYKM U o0coOble pemeHUs AUQQepeHInanbHOro
YpaBHEHHUSI
3agaum
MK-1.2

1. [aHo guodepeHLmanbHoe ypaBHEHME

y'=(k +1)x2 , Toraa GyHKumA

y'=(k +1)x* ABnAeTCA ero peleHnem npu k paBHOM...




MHankaTtop

Ko
A OOCTUXKEHMA OueHouHble cpeacTaa
MHAMKaTopa
KOmMeTeHuun
Pewaer 1)3 2)0 3)2 4)1

obpasoBaresibH

ble 334a4M Ha

OoCHoBe
2. Nopaaok guddepeHLnanbHOro ypaBHeHma 3y"—y'= x° paseH

COBpPEMEHHbIX

O6pa3OBaTeﬂbH 1) 5 2) 1 3) 3 4) 2

bIX TEXHO/10T UM

3agaum

1. JaHo gnddepeHumanbHoe ypaBHeHe y"+5y'+6y =0.Torga
COOTBETCTBYIOLLEE EMY XapaKTEPUCTUYECKOE YypaBHEHNE UMEET BUL,
1) 1+5k +6k?=0 2) k?+5k+6=0 3) k?-5k+6=0 4)
k? -5k -6=0
2. YacTHOMy pelueHuto IMHeMHoro HeogHopoaHoro guddepeHLumanbHoOro
ypaBHeHuna y"-5y'+6y = x+1 noBuay ero npaBoi YacT COOTBETCTBYET

OcywectBnser byHKunA

KOHTPO/Ib 1) Ax? + Bx 2) e?*(Ax+ B) 3) Ax+B 4)

pe3ynbTaToB U , o

X

KOPPEKTUPOBKY Ae”" + Be

negarormyeckor

0 BO34elNcTBUSA

MK-1.3

MNK-3: CnocobeH Ha ocHOBe A0CTUXKEHUIT cOBpeMEHHO HayKu pa3pabaTbiBaTb U peann30BbiBaTh

metToguyeckoe obecneuyeHune y‘-IeGHbIX MmatemaTuyeCKux npeameTos, ANCUUNJIUH

MK-3.1

1. Jluneitnble ogHOpoAHbIE audQepeHInanbHble ypaBHEHUS N-TO

MOpsJIKa U CBOKCTBA UX PELICHUM.
2. CrpykTypa o0OIIEro pemeHus HEOJHOPOIHOTO
Qg QepeHIMaIbHOr0 YpaBHEHUS N-TO MOPsIKa.
3. Pemenue OAHOPOMHOTO JUHEWHOTO

JIMHEHHOTO

muddepeHnnanTbHOTo




MHankaTop

Koa AOCTUHKEHUS OueHOYHble cpeacTBa
WHAMKaTOPa
KOMMeTeHLMH

ypaBHEHHs N-To HOPsZIKA C MOCTOSTHHBIMU KO3 UIIEHTaMU

4. HeomHopomHoe nuHEWHOe  audQepeHnnaibHoe  ypaBHEHUE
N-r0  MOpsAAKa C IOCTOSIHHBIMM KOX(Q(HUIMEHTAMU U IpaBOH
YacThIO CIEIUATBHOTO BUA.

5. Metox Bapranuu NpOU3BOJIbHBIX IOCTOSHHBIX.

6. Jlunelinbie cuctembl JUQPepeHIINATBHBIX YPABHEHUH U CIIOCOOBI
UX peleHUs

7. YpaBHeHue Jisiepa

8. MHccrnenoBanue cBOOOAHBIX KOJICOAHUH MaTepHalbHOM TOYKH C
MOMOIIBIO TH(PepeHInaTbHBIX YPaBHEHUH.

9. MHccrnenoBaHue BBIHYKICHHBIX KOJeOaHUI MaTepHaIbHON
TOYKHM C IIOMOUIbIO AUPPepeHInaNbHbIX YPaBHEHUN

10. YpaBHeHHMsT B 4YacTHBIX MPOU3BOJIHBIX IE€PBOIO U BTOPOrO
MOPSKOB

11. Meton ®ypbe

12. Ucropus BO3HHKHOBEHUS u pa3BUTHS TEOpHH
muddepeHINaTbHBIX YPaBHEHHHA

AHanusupyert

aKTya/ibHbIl

YypOBeHb
NOAroTOBKM
obyyvatowmxcs
no
MaTeMaTUyeckm
M
ANCLMNNHaM,
onpegenaer
30HY MX
6nuKanwero
pa3BuTUA
1. O6uuit naTerpan nuddepeHuanbHOr0 ypaBHEHUS
d—Z = xdx
y MMEET BU/I
1 x2 1 x?
—=—+C -—=—+C
1)V 2 2) Y 2 3)
—Z=x’+C y = ﬁ +C
y 4) 2
2. OO0miee pelieHne JIMHEHHOTO OHOPOIHOTO
nudepeHIaIbHOTO YpaBHEHUS
y"-6y'+9y=0 AMeeT BUI:
PewaeT Ha

OCHOBE

1) y=C, +C,e™; 2) y=C,+C,e™™; 3)




MHankaTtop
Kog
OOCTUXKEHMA OugeHouHble cpeacTsa
MHAMKaTopa
KOMneTeHummn

nK-3.2 COBpPEMEHHbIX y=C.e” +C,xe™; 4 Y= c.e™ +C,xe ™.
obpasoBaTtenbH
bIX TEXHONOT UM
3afaum no
NAaHMPOBAHMIO,
pa3paboTke u
peanusauumu
nporpamm
y4ebHbIX
MaTemMaTUYecKu
X ANCLMNANH

3amaun

1. [Topsnox nuddepeHnanbHOro ypaBHEHUS

" ' 5
3y"-y'=x paBeH
1)5 2)1 3)3 4) 2

2. Jano auddepeHnnaibHOe ypaBHEHUE
. 2
y'=(k+1)x , TOTJ1a QYHKIIHS
MK-3.3

VL 2
y'=(k+DX" gpngercs ero pemenueM npu k

pPaBHOM...

Ocywectenaer 1) 3 2) 0 3) 2 4) 1

KOHTPO/b
pe3ynbTaTos
obyueHusn
yyaumxca no
MaTemMaTMyecKm

M OUCUMMIMHAM

Mokazamenu u Kpumepuu oyeHUBAHUA 3HAHUli cmydeHma no ducyunsauHe Ha 3a4eme

lTokazamenu oyeHUBaHuUA:

- YMEHHUE UHTEPIIPETUPOBATH IIOHATHUSA U YTBEPKACHUS, IPUMEHATH K PEIICHUIO 3a7a4 U3YYCHHYIO
TEOPHUIO;




- YCBOCHHEC MCTOJ0B U NPUEMOB PCILICHHA OCHOBHBIX 3a1a4 OTUCHHUIIJINHBI;

- MPUOOpETEHNE HABBIKOB PabOTHI ¢ HAHOOJIEe YacTO BCTPEYAOIIUMHUCS 00 BEKTaMH
muddepeHINaTbHBIX YPaBHEHHUI,

- 3HAHHUEC OCHOBHBIX TCOPETUYCCKUX HOHO)I(GHPlﬁ, (bOpMYJ'II/IpOBOK H J0Ka3aTCJIbCTB psiada TCOPEM.

Kputepuu o1ieHKH (8 cootBeTcTBUM € GOPMMPYEMbBIMM KOMMETEHLMUAMM U NAAHUPYEMBIMU
pesynbTaTamu obyueHus):

— Ha OLLEHKY «3aUTeHO» — CTYAEHT AO/IKEH MOKa3aTb (KaK MMHUMYM) 3HaHUA Ha YPOBHE
BOCMNpou3BeAeHMA U 06bACHEHMA MHGOPMALMU, MHTENNEKTYA/IbHbIE HABbIKM PELEHMA NPOCTbIX 3a4aY;

— Ha OUEHKY «He 3a4TeHO» — CTYAeHT He MOXXeT NOKa3aTb 3HaHUA Ha YpOBHe BOCnponiseaeHna n
0b6bsicHEHUA VIHCI)OpMaLI,VIVI, He MOXeT NOKa3aTb MHTEeN/IeKTYa/ibHble HaBblKU peLlleHNA NPOCTbIX 3a4a4.



