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JIuer aktyaau3zanuu padodeii nporpaMmsl

PaGouast mporpamMmma nepecMoTpeHa, 00Cy>keHa U 0100peHa i peanuzaruu B 2024 - 2025
yueOHOM rofy Ha 3aceganuu kadeapsl [Ipuknaanoit MaTeMaTuku U HHQOPMATUKH

IIporokomor 20 1. Ne

3aB. xkadenpoit I0.A. U3Bekos

PaGouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogoopena st peanuszanuu B 2025 - 2026
y4eOHOM roJly Ha 3aceqaHuu Kapeapsl [IpukiaaHON MaTeMAaTHKH U WH()OPMATHKH

[Iporokon ot 20 1. Ne

3aB. kadenpoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, o0CcyxaeHa u ogodpena st peanmmsarmu B 2026 - 2027
y4eOHOM Toy Ha 3acenaHuu kadeapsl [IpUKIaIHON MaTeMaTHKU U HH()OPMATHKH

[Ipotokomor 20 . Ne

3aB. kadeapoii 10.A. U3Bexos

Pabouas mporpamma niepecMoTpeHa, 00CyxIeHa u oo0pena st peaymsanuu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu kadeaper [IpukinagaHoit MaTeMaTUKU U MHOOPMATHKH

[Ipotokom ot 20 . Ne
3aB. kadeapoii 10.A. N3BekoB

PaGouast mporpamMma nepecMoTpeHa, 00CykeHa U 0100peHa 11 peanusaruu B 2028 - 2029
y4eOHOM roly Ha 3aceqaHuu Kadeapsl [IpukiagHOl MaTeMaTHKH U WHOOPMATUKH

IIporokom ot 20 1. Ne

3aB. kadenpoit I0.A. U3Bekos




1 Ilesin ocBOeHMS AMCUMILIMHBI (MOIYJIsST)

Hensimu ocBoeHus nuctuiuivHbl "Iud depeHnnanbabie ypaBHEHU" SIBISIOTCS: Pa3BUTHE
CIIOCOOHOCTH  HWCIONIB30BaTh B MPO(ECCHOHANBHOW  JESITeNbHOCTH  0a30Bble  3HAHUSA
(byHIaMEHTAIbHBIX pa3/elIoB MaTEeMaTHKH, CO3[aBaTh MaTeMaTHYeCKHE MOJETH THUIIOBBIX
po(heCCHOHANBHBIX 3a/lad U WHTEPIPETHPOBATH TOTYUYEHHBIC PE3YNbTAaThl C YYETOM TPAHMII
NPUMEHUMOCTH MoJjieneil; (GopMUpOBaHHE B CO3HAHUM CTYJICHTOB HAYYHOTO NPEJCTABICHUS O
MOCTPOCHUM MAaTEMaTHYEeCKUX Mojeleld  (PU3UYEeCKUX, XUMHUYECKHX, OSKOHOMHYECKUX,
COLIMAJIbHBIX U IPYTUX SIBICHUN C TOMOIIIBIO AubdepeHINaTIbHbIX YPAaBHEHUH.

2 MecTo TMCHMIJIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmmMsbl

HNucuunnuna [uddepeHunanbHple ypaBHEHUS BXOAUT B YacTh y4eOHOro IUIaHa
dopMHpyeMyI0 yyaCTHUKaMHU 00pa30BaTeJIbHBIX OTHOIIEHHH 00pa30oBaTeIbHOM IPOrpaMMBbl.

JUis  u3ydeHus  JAUCLUUIUIMHBI  HEOOXOAMMBI  3HaHMsl  (YMEHHs,  BIAJEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YyUCHHS AUCHUIUINH/ IPAKTUK:

I'eomerpus

MareMaTnuecKuil aHanu3

Anrebpa u Teopus unce

OneMeHTapHas pu3MKa

3HaHus (YMEHUS, BIaJIeHUs ), MOTyYEHHbIE IPU U3YUYEHUH JaHHOM JAUCUUIUIMHBI OYIyT
HEOOXOIUMBI [Tl U3YyUCHUS TUCIUILIINH/TIPAKTHK:

DnemMeHTapHas MaTeMaTHKa

[Ipou3BoacTBEHHAs - MpPaKTHUKA MO MOJYyYEHHUIO MPO(PEeCCHOHAIbHBIX YMEHUH U OIbITa
npogecCHOHAIBHOMN e TeIbHOCTH

BrinonHenue 1 3amura BbITyCKHOM KBAIN(UKAUOHHONW paboThI

Dusuka

3 Komnerenuun odyyaromerocs, popmMupyembie B pe3yJ1bTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJIA) U INIAHUPYEMbIe Pe3y/IbTaThl 00y4YeHHs

B pesynbrate ocBoeHus mucHMIUIMHBI (Moaynsa) «uddepeHnmanbaeie ypaBHEHUS»
oOyuaromuiics JoKeH 001a1aTh CIeAYOIUMU KOMIETEHIIUSIMMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUST KOMIIETESHITUN

[IK-1 CnocobeH peanu3oBbIBaTh NEAATOTMYECKUI MPOILIECC C MCIOIb30BAHUEM COBPEMEHHBIX
00pa30BaTENLHBIX TEXHOJIOTHI B OPraHU3AIMIX CPETHEro 0011ero o0pa3oBaHus

[K-1.1 OrneHnBaeT MeJaroruyeckKyrd CHUTYalUI0 C TO3UIHH HEOOXOAWMOCTH H
BO3MOKHOCTH €€ KOPPEKIINHU

[K-1.2 Pemaer  oOpa3oBarenbHble  33Jlayd  Ha  OCHOBE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH

IK-1.3 Ocy1ecTBIsSIET KOHTPOJIb PE3YJITaTOB U KOPPEKTHUPOBKY MEAArOTUYECKOTO
BO3JICUCTBUA

[TK-3 CriocobeH Ha OCHOBE JIOCTHKEHUH COBpPEMEHHOU HayKu pa3pabaThiBaTh M peain30BbIBATH
METOANYECKOe 00ecTieueHne YUeOHbIX MAaTEMATHYECKUX MPEMETOB, TUCITUTIINH

[K-3.1 AHanu3upyeT akTyaJbHbI YpPOBEHb IOATOTOBKH OOYyYaromuxcs 110
MaTeMaTUYECKUM JIUCLMIIMHAM, ONpeAeseT 30Hy MX Osmxkaiiero
Pa3BUTHS

[K-3.2 Permraer Ha ocHOBe COBpEeMEHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUH 3a/1a4H I10

IJIAaHUPOBAHUIO, pa3paboTKe W  pealn3aldd  IpOorpaMMm  yueOHBIX
MATEMATNYCCKUX AVUCIINITIJIINH

[K-3.3 OcymiecTBisieT  KOHTPOJIb  PE3yJibTaTOB  OOyuYeHHsl  ydaluxcs 110
MaTEeMaTH4eCKUM JAUCIUILIMHAM




4. CTpykTypa, 00bEM U coepkaHue AUCHUILINHBI (MOLYJ151)
OO6mas TpyI0EeMKOCTh JUCIUIUIMHBI COCTAaBIsIET 3 3a4eTHBIX enuuuil 108 akan. gacoB, B ToM

HUCJIIC:

— KOHTaKTHas paboTa — 78 akajl. 4acos:

— ayIuTOopHas — 76 akaj. 4acos;

— BHEAYTUTOPHAs — 2 aKaJl. YacoB;

— caMocTosTenbHas padora — 30 akaj. 4acos;

— B ¢popMe npakTudeckoit moarorosku — 0 akaj. vac;

dopma aTTecTaluy - 3a4eT

AynutopHas s s
o | xomraxtHas pabora E Z dopma Tekyero
Pazgen/ Tema 5 (B axaz. 1acax) £ E‘ B KOHTPOIA Kon
S & ©| caMOCTOATENBHOM | yCIeBaeMOCTH H
JHCHUATLIAHEL 5 = . | xoMmereHIMH
O S pabotsl MIPOMEXYTOYHOM
nab. | mpakr. | € &
Tlex. : 12€ aTTecTalyn
3aH. 3aH. [
1.061mmme IIOHSATHS 0
I QepeHInalIbHOM — YpaBHEHHH
W €ro pelieHu!
1.1.3amaun, nmpuBojfIUe K
TIOHATHIO
JuddepeHIuaIbHOro
YpaBHCHUSI.
1.2.0npenenenus: 1. Momck
OOBIKHOBEHHOTO ’ N
JIOIOJTHUTEILHOM
T depeHInaITEHOTO WHGOpPMALHH 110
YpaBHCHHS, pCIICHUS | SAMIAHHOI TeMe
o0riero peneHus 2 ’ [poBepka
ndhepeHInanILHOro ) KOHCIIEKTOB.
Adep CamocTosATensHOe
YpaBHEHHS, HWHTETpaja U o Ormpoc, TIK-1.1,
u3ydyeHue yueOHoH
o0111er0 uHTerpanal 5 4 1 4 HTEPATYDEL o0OcykeHue. I1K-1.2,
T epeHInaTEHOTO 3 Pg 603;50' IIpoBepka pemeHus TIK-1.3
YpaBHCHHS, HHTETPATbHON 3J'IC;<T OHHBIMH MPAaKTUYECKUX
KpUBOI p 3a1a4.
OMOIMOTEKaAMH.
TU(epeHIIHATEHOTO 4. TToaroToBKa K
ypaBHeHHs, 3ajgada Komn rI.paKTI/ILIGCKOMy
st quddepeHnInaIbHOTo ARSI
YPaBHEHHUS ’
1.3.0co0ble TOYKH U 0COOBIE
pelieHus
TU(epeHIIHATEHOTO
YpaBHCHHS
HWroro no pazaeny 4 1 4

2.Ilpocteitmue

JuddepeHanbEble  ypaBHEHUS
HEepBOr0 TMOPAIKAa M METOABl HX

penieHus




2.1. Tuddepenipansabre

ypaBHEHHSA MIEPBOTO
opsiIKa c
Ppa3IeNsIOIUMUCS 1. ITouck
MePEeMEHHBIMHU. JIOTIOJTHUTEJILHON
2.2 JIuneitnsie nHGOpMAaLIH IO
muddepeHInanbHbIe 3aJJaHHOU TEME.
[IpoBepka
ypaBHCHHS MEPBOTO 2.
nopsiKa CamocTosTenbHoe KOMCTICKTOB.
p ’ - Ompoc, TIK-1.2,
2.3.YpaBuenue bepHymn. U3yueHHe yueOHOU
2.4 TuddepeHIpansHbe 10 10 JUTEPATYPBI obeyxnerne, MIK-13,
o p PATYPEL. IIpoBepka pemenus TIK-1.1
YpaBHCHHS MEPBOTO 3. PaGora ¢
MPAKTHIECKUX
HopsaKa OJTHOPOJHEIE AJIEKTPOHHBIMH sanau
OTHOCHTEIIFHO TEePEMEHHBIX OubIMoTEeKaMU. ’
X U y WU TIPUBOAAIIMECT K 4. IlogroroBka Kk
HUM. MPAKTHIECKOMY
2.5.YpaBHeHHS B TOJHBIX 3aHATUIO.
muddepeHnnaniax
2.6 .NuTerpupyromuii
MHO)KUTENb
Hroro no pazneny 10 10
3. Muddepennnansusie
ypaBHEHHs BHICIIHX MTOPSIKOB
3.1. luddepenunansasle
YpaBHEHHS BBICIITUX
HOPSAIKOB,  JIOIIyCKAlOIHe
MTOHIDKEHUE TTOPSIKA.
3.2.JluHeliHbIE OTHOPOJHEIE
U depeHInaTbHbIC
ypaBHEHHs N-TO TOpSIKa U
CBOICTBA UX pEHICHUMN.
3.3.Ctpykrypa o0riero 1. TTouck
pelieHHsT  HEOJHOPOIHOTO JOTIOJTHUTENBHOM
JIMHENHHOT O uH(OpMaIMH 110
i hepeHInaIbHOTO 3aJlaHHOM TeMe. poBenka
ypaBHEHHMs N-TO MOpsAIKa. 2. poBep
KOHCIIEKTOB.
3.4.Pemienue  OJHOPOJHOTO CamocrosTenbHoe Onpoc IK-1.1,
JTUHEHHOTO U3yuYeHHe yueOHOU poc, I1K-1.2,
8 6 00CyKIeHHE.
JuddepeHuaIbHOro JUTEPATYPBHI. TIK-3.1,
IIpoBepka pemeHns
ypaBHEHHs N-TO TOpsAAKa C 3. Pabora ¢ IK-1.3
MPAKTHIECKUX
MOCTOSIHHBIMU 3JIEKTPOHHBIMHU
3ajad.
KO3 PHUIIHEHTAMHU. OuOIMOTEKAMH.
3.5..HeognoponHoe 4. IoaroroBka Kk
TUHEHHOoe MPaKTHIECKOMY
muddepenuanbHOe 3aHATHIO.
ypaBHEHHE N-TO TIOPSAKA C
MOCTOSIHHBIMU
KO3 QHUIIMEHTAMH U TIPABOM
YacThIO CIELHUANBHOIO BUAA.
3.6..Meron BapHaIum
MIPOU3BOJIBHBIX
MTOCTOSTHHBIX.
3.7.YpaBHeHue Diinepa
HWroro no pazaeny 8 6

4. Vctopusi BO3HHKHOBEHHS

pa3BUTHA

u

TEOpUH
Ju(depeHIInaIbHBIX YPaBHEHUH




1. ITouck
JIOIIOJTHUTEIBHOM
uH(OpMaIMu 1o
3aJIaHHOU TEME.

4.1 HUcropus 2 [Tposepka
BO3HUKHOBCHHS U Pa3BUTHS ) KOHCIICKTOB.
P 5 CaMOCTOSITEIbHOE TIK-1.3
teopun auddepeHuanbHpIX o Omnpoc,
. u3ydeHue yaeOHon
ypaBHeHUH o0cyXIeHHe.
JUTEPATYPHI.
3. Pabora c
3JIEKTPOHHBIMHU
OMOIMOTEKaAMH.
Wroro no pazneny
5. VYpaBHeHHs B  4YaCTHBIX
MPOU3BOHBIX MIEPBOTO U BTOPOTO
TTOPSIJTKOB
1. ITouck
JIOTIOJTHUTEIILHOM
uHGOPMALIUH 110
. 3aJJaHHON TeMeE.
5.1. Pemenue ypaBHEHUil B A 2 [Iposepka
YaCTHBIX MIPOM3BOTHBIX ) KOHCIIEKTOB.
[IEPBOTO MOPsIIKA Camoctosrensioe Omnpoc
P p ’ . U3yueHHe yueOHOH poc, TIK-1.1,
5.2. PemieHue nuHEHHBIX| 5 00CyKICeHHE.
aBHECHUM B YaCTHBIX JIATCPATYPPL. IIpoBepka penienus TK-1.2
yp 3. Pabora ¢ POBCpKa p
MIPOM3BOIHBIX BTOPOTO MPaKTUIECKUX
S AJIEKTPOHHBIMH sanas
P ’ OMOIMOTEKAMH. ’
4. [ToaroroBka K
MIPaKTUYECKOMY
3aHATHIO.
HWroro o pazaeny
6. .IlpunoxeHns: OOBIKHOBEHHBIX
TP PepeHIIHATBHBIX YPaBHEHUN
1. ITouck
6.1.Uccaenoanue JIOTIOJHUATEILHOMN
CBOOOIHBIX KonebaHuit uH(OpMaIMH 110
MaTepHabHONH  TOYKH ¢ 3aJaHHON TEME.
[IpoBepka
TOMOIIBIO 2 KOHCIICKTOB
T PepeHIIHATBHBIX CaMoCTOSTENbHOE Onpoc ’ I1K-1.3,
YpaBHEHHUH. u3ydyeHue y4eOHoH poc, TIK-3.1,
5 o0cyxKaeHue.

6.2 .UccaenoBanue JIUTEpaTypHl. TbOBEbKA DELICHIS IIK-1.1,
BBIHY)KJCHHBIX  KOJIeOaHUH 3. Pabora ¢ poBepxa p TIK-1.2
o MPaKTUYECKUX

MaTepHabHONH  TOYKH ¢ 3JIEKTPOHHBIMHU sanad
TIOMOIIIHIO OMOIMOTEKAMH. ’

T QepeHInaTbHBIX 4. I[ToaroroBka K

YpaBHCHHI. MPAKTUYECKOMY
3aHATHUIO.

Wroro no pazneny

7.CucreMbl 0OBIKHOBEHHBIX

JU(GdepeHIInATBHBIX YPABHEHUN




1. ITouck
JIOIOJHUATECILHOMN

7.1 1.JIuneiinbie nH(POPMALIUH 110
OJTHOPOJHBIE CHUCTEMBI 3aJJaHHON TeMe.
JIHOPOR A [IpoBepka
T epeHIInaTBbHBIX 2.
N KOHCIIEKTOB.
YPaBHEHHH C IOCTOSHHBIMH CamocTosrenbHoe IIK-1.1,
o Omnpoc,
ko3 uimeHTamMu. U3yueHHe yueOHOU IK-1.2,
N 4 6 4 0o0CyKIeHHeE.
7.2.JIunelinble JUTEPATYPBHIL. IK-1.3,
IIpoBepka peuieHus
HEOTHOPO/THEIE CHCTEMEI 3. Pabora ¢ TIK-3.1
MPAKTHIECKUX

T QepeHInaTbHBIX 3JIEKTPOHHBIMH sazay
YpaBHEHHH C MOCTOSHHBIMH OubIMoTEeKaMU. ’
ko umeHTamu. 4. IlogrotoBka K

MPAKTHIECKOMY

3aHATUIO.

HWroro no pazaeny 4 6 4
Htoro 3a cemectp 38 38 30 3a4€T
HTOro no AUCUHUILTAHE 38 38 30 3a4eT




5 O6pa3oBaTeibHbIE TEXHOJIOTHH

1. TpaguunoHHble 0Opa3oBaTEIbHbIE TEXHOJIOIMH, OPUEHTUPOBAHHBIE HA OpraHU3aLUIO
0o0pa3oBaTeNbHOTO TMpollecca W MNPEANOJATAloIIyI0 MPSIMYI0 TPaHCIALMIO 3HAHUA OT
Mperno/iaBaTelis kK 6akaiaBpy.

@®opMbl y4eOHBIX 3aHATHI C UCMOB30BAHUEM TPAAUIIMOHHBIX TEXHOIOTHIA:

WndopmanvonHass JiekuMss — MOCIEAOBAaTEIbHOE  W3JIOKEHWE MaTepuaia B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE INPEUMYILIECTBEHHO BepOaJbHBIMU CpEACTBaMU
(MOHOJIOT TpernoaaBaTesl).

[IpakTnueckoe 3aHsTHE, NTOCBAILICHHOE OCBOCHUIO KOHKPETHBIX YMEHHMM M HABBIKOB I10
IPEJI0KEHHOMY aIrOpPUTMY.

2. TexHonoruu npob6IeMHOro oOyueHUs] — opraHu3aius 0o0pa3oBaTeILHOIO Mpolecca,
KOTOpasi IPEIoaraeT moCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHHE YUEOHBIX MPOOIEMHBIX
CUTyalUi TSl CTAMYJIUPOBAHUS aKTHBHOW MO3HABATEIBLHON IEATEILHOCTH OaKaIaBpoOB.

®opMbl y4eOHBIX 3aHATHUI C UCIIOJIb30BAHUEM TEXHOJIOTUM MTPOOIEMHOI0 00YUEHUS:

[IpakTuyeckoe 3aHsTHE B (popMe NpakTUKymMa — OpraHuzanus ydeOHOHl paloTsl,
HaIpaBJCHHAsl Ha pEIICHHUE KOMIUIEKCHOM y4eOHO-TIO3HABATENBbHON 3a/ayu, TpeOyromend oT
CTY/ICHTAa IPUMEHEHUS KaK HAy4YHO-TEOPETUYECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. HTEepaKkTHBHBIE TEXHOJIOTUN — OpraHMU3anus 00pa30BaTENLHOTO IMpoIecca, KOTopas
IIPEII0JIaracT akTUBHOE Y HEJIMHEWMHOE B3aUMOJICHCTBUE BCEX YYACTHUKOB, IOCTUKEHUE HA ITOU
OCHOBE JINYHOCTHO 3HAYMMOT'0 JIJIsl HUX 00pa30BaTeNbHOr0 pe3yJibTaTa.

@opmbl yueOHBIX 3aHATHH C UCHOIB30BAHUEM CIECIMATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexust «oOpaTHOM CBA3M» — JICKUUSA—TIPOBOKAIMS (M3JI0)KEHUE MaTepualla ¢ 3apaHee
3aIJIaHUPOBAHHBIMU ommuoOKamn), neknus-oecena, JIEKIUA-TUCKYCCHS,
JEKIHS-TIpecC KOH (e ~peH LS.

CeMuHap-IUCKyCCHUSI — KOJUIEKTUBHOE OOCYKJIE€HHE BOIPOCOB, MPOOJIEMBI, BHISBICHHE
MHEHUH B IPYIIIIE [10 TEME HAyYHOT'O UCCIIEI0OBAaHUS ACITUPAHTOB.

4.  HndpopManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHbIE  TEXHOJOTUM  —
opranu3zaiysi 00pa3oBaTeIbHOTO MPOIlecca, OCHOBAHHAS HA MPUMEHEHHH MPOTPAMMHBIX Cpell U
TEXHUYECKUX CPENCTB paboThl ¢ WH(pOpMaIeld Mo TeMe HayYHO-HCCIIEA0BATEIbCKON PabOThI
OakanaBpoB.

6 YueOHO-MeTOIHYECKOE 00ecTiedeHHEe CAMOCTOSITeJIbHOW PadoThI 00y4YaOIINXCsl
[IpencraBneHo B mpuiioxeHuu 1.

7 OueHoYHbIe cpecTBA VISl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaAlUH
IIpencraBneHsbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMMYecKOe H HH(POPMALIMOHHOE 00ecneueHrue THCIIUTITHHBI (MOTYJIs1)

a) OcHoBHas IUTEpaTypa:

1. XKyxosa, I'. C. Juddepennuansusie ypaBuenus : yueouuk / I'. C. XXykoBa. — Mocksa
: UHO®PA-M, 2020. — 504 c¢. — (Bwicmee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-015970-6. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1072180 (mara oOpamenus: 01.06.2023). — Pexum
JIOCTYTIA: MO TIOATHCKE.

2. Koran, E. A. OGwikHOBeHHBIE nu((epeHIInaNbHbIE YPAaBHEHHS W BapHAlMOHHOE
ucumciaenue | yaeonoe mocobue / E. A. Koran. — Mocksa : UHOPA-M, 2020. — 293 ¢. —
(Boiciee obpaszoBanme: bakanaspuar). - ISBN 978-5-16-015817-4. - Tekcr : 3IeKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1058922 (xara o6paruenus: 01.06.2023). — Pexum
JIOCTYTIA: IO TIOATIHACKE.

3. [TanTeneena, A. B. OObikHOBeHHBIE NU(PepeHInaIbHbIe YPaBHEHHUS.



[Mpaktuueckwuii kypc : yaeOnoe nocodue / A. B. [Tantenees, A. C. SIlkumona, K. A. Peioakos. -
Mocksa : 2020. - 384 c. - (HoBas ynuBepcurerckast 6ubnmnoreka). - ISBN 978-5-98704-465-0. -
Tekcr : anekrponnsiid. - URL: https://znanium.com/catalog/product/1213064 (nata oOpamieHus:
01.06.2023). — Pesxum A0CTyMa: MO MOAITHCKE.

0) JlonoJiHUTE/IbHASA JIUTEPATypa:

1. Pxerckuii, C. B. Briciias maremaruka |V: duciioBble U (yHKIIMOHAJIBHBIC PSIbI;
OOBIKHOBEHHbIC IU(epeHInanbHble ypaBHeHUsT © yueOHoe mocobue / C.B. PxeBckuil. —
Mocksa : UH®PA-M, 2019. — 127 c. - ISBN 978-5-16-108268-3. - TekcT : 3MeKTpOHHBIN. -
URL: https://znanium.com/catalog/product/1065259 (nata oGpamienus: 01.06.2023). — Pexum
JIOCTYTIA: IO TIOATIHCKE.

2. Ocanuwii, 10. M. luddepennnanbubie ypaBaeHus : yued. mocooue / FO0.M. Ocamunii.
— Mocksa : MHOPA-M, 2019. — 157 c. - ISBN 978-5-16-107965-2. - TekcT : 2JIeKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1039633 (nara oOpamienus: 01.06.2023). — Pexum
JOCTYTIA: IO TIOITHCKE

B) Meroanyeckue yKazaHus:

1. BynerueBa, C. B. Maremaruka: J[luddepennmansasie ypaBHeHus. IIpaktukym
[DnexTponnslii pecypc] @ yuebnoe mocobme / MI'TY. - Marauroropck : MI'TY, 2018. - 1
anekTpoH. onT. auck (CD-ROM). - 100 p.

2. I'pauena, JI. A. lubdepenunansupie ypaBHEHUs [DICKTPOHHBIA pecypc] : yueOHoe
nocobue / MI'TY. - Maraurtoropck : MI'TY, 2018. - 1 snekrpos. onrt. auck (CD-ROM). - 100 p.

3. IlyzankoBa,E.A. [luddepenunanbupie ypaBHEHUs [DIEKTPOHHBIN pecypc] : yueOHOe
nocobwue. - Marautoropck : MI'TVY, 2013. - 1 sanektpoH. ont. quck (CD-ROM).

4. beixoBa, M. B. Jluddepenmmanpasie ypaBHeHus [Tekcr] : yueOHO-METOIUYECKOE
nocobue / MI'TY. - Maraurtoropck : [MI'TV], 2015. - 59 c. : ta6., rpad. - 50 p.

5. Jlyoposckuii, B. B. Kypc o00bikHOBEeHHBIX auddepeHIInaIbHbIX YpaBHEHHUI
[DnexTponHbIii pecypc] : yaeoHoe nmocodue / MI'TY. - [3-e u3a., moaror. no neu. u3a. 2011 r.]. -
Marnuroropck : MI'TVY, 2018. - 1 sanektpos. ont. auck (CD-ROM). - 100 p.

6. JKurapera, O. P. Marematuka [DnekTpoHHbIil pecype] : yueoHoe mocooue / MI'TY. -
[2-€ u3x., ucnp. u gom.]. - Maruutoropek : MI'TY, 2015. - 1 snexrpon. onrt. auck (CD-ROM). -
100 p.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

HaumenoBanue .

10 Ne orosopa Cpoxk neiicTBus JULEH3UU
MS Office 2007 |, 135 1 17.09.2007 GeccpodHo
Professional
7Z1p CBOOOJTHO 0OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBaHue kypca Ccblika
DNEeKTPOHHBIE  PECypchl  OMOIMOTEKH
MI'TY um. I'.1. HocoBa
Poccuiickas I'ocynapcrBeHHas
6ubamnoreka. Karamoru

https://magtu.informsystema.ru/Marc.html?locale=ru

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




denepanbHOE rOCyJapCTBEHHOEC OF0/DKETHOE

yupexnenne «Denepanbupiii uHCTUTYT poMbinuiennoi| URL: http://wwwl.fips.ru/
COOCTBEHHOCTHY

ITouckoBast cucrema Axagemus Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '
HarmonansHast UH()OPMAIMOHHO-aHATUTHYCCKAS URL:

cucteMa — POCCHACKHIA HHIEKC HAYYHOTO IIUTHPOBAHUS el . .
(PUHLD) https://elibrary.ru/project_risc.asp

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevYeHne 1 CIUILINHBI (MOTYJIs)

MarepuanbHO-TEXHHUECKOE 00eCIIeYeHNE JUCIUTUINHBI BKITFOUACT:

MarepuanbHO-TEXHHUECKOE 00ecIIeYeHne JUCIUIUINHBI BKIIIOUAET:

Y4eOHbIC ayTMTOPUU TSI TPOBEICHUS 3aHITHIA JICKIIMOHHOTO TUMA: MyIbTUMETUIHHBIC
CpeCTBA XpaHEHUs], Ilepelauy U IpeACTaBIeHUs HH(OpMaLUU

VY4eOHblE ayAUTOPUHM U TPOBENCHUS MPAKTHUYECKUX 3aHATHH, TPYIIOBBIX U
UH/MBUAYAIbHBIX KOHCYJbTAllMi, TEKYIIEro KOHTPOJS M IPOMEXKYTOYHOH aTTeCTalMH:
Kommnerorepnsiit kiacc: I[lepconanpHbie kommbioTepsl ¢ maketom MS Office, Beixomom B
WHTepHer © ¢ JOCTYIIOM B DJEKTPOHHYK HH(POPMALMOHHO-00pPAa30BATENbHYIO Cpedy
YHHBEPCHTETA

AyIuTopuH A CaMOCTOSITEIbHON paboThl O0YYaroIUXCs: KOMIIBIOTEPHbIE KJIACCHI;
4yuTaNBHBIC 36l OnOMMoTeku: [lepconanbhbie kommboTepsl ¢ TakeroM MS Office, Brixomom B
WMHTEpHET W ¢ JOCTYIIOM B DJEKTPOHHYI HWH(POPMAIMOHHO-00PAa30BATENBHYIO CpEdy
YHHMBEpCHUTETA.

[lomemennss Ui  XpaHeHWsT H TPOPUIAKTHUECKOTO OOCITYXHBAHHUA Yy4eOHOTO
obopynoBanus: CTemuiaxu A XpaHeHUs y4eOHO-HarIsIHBIX T0COOUi U y4eOHO-MEeTOANYECKON
MTOKVMEeHTATTUN.

IIpniaoxkenue 1.

YueOHO-MeToauYeCcKOoe oO0ecleueHue CcaMOCTOATEJbHOH PadoThI

0O0yUaIOIIUXCA
Tema ANCUUNINHbI Bun Kos-Bo ®opmbl
Hanmenos CaMOCTOAITEJIb | YaCOB KOHTPOJIA
aHHue HOI
a3JIeNIoB
pasit paboThI




1.3apgaun, npusoasalLMe K NOHATUIO
anddepeHUManbHOro ypaBHEHUA.

lMoagroToBKa K

MNposepka
BbINO/HEHUA

AOMallHero
2.0npegeneHuns: o6bIKHOBEHHOTO npaKkTUYeckomy 3aaHUA
anddepeHuManbHOro ypaBHeHUs, pelleHus 3aHATUIO Onpoc.
n obuero pewenuna gupdepeHumManbHOro
ypaBHeHwus, nHTerpana u obuiero nHTerpana MposepkKa
anddepeHUManbHOro ypaBHeHus, [CbMEHHbI KOHCMEKTOB.
Pasaen 1. WHTErpasibHOM KpUBOWA 3KCMPEeCC-0npocC Onpoc.
O6ume anddepeHUManbHOro ypaBHeHUs, 3a43a4a
HOHSTUS O Kowwu ana anddepeHumanbHOro ypaBHeHNA
Anddepen 3.0cobble TOUYKM U 0cobble
nanbHOM pewweHna anddepeHLManbHOro ypaBHeHUs
ypaBHEHUU
nero
peLleHnn
Wtoro no paspgeny
2.1.0nddepeHunanbHble ypaBHEHUSA Mposepka
nepBoro NopagkKa c pasaenarmmmnca BbINO/HEHUA
nepemeHHbIMMU. Moarotoska K nHAMBMAYaN
npaKkTU4Yeckomy LHOTO
3ahATMIO AOMallHero
PeweHne 3apau 3afiaHuA.
Paznen 2. nas
[Ipocreiim
He 2.2.0nddepeHunanbHble  ypaBHEHUA Mposepka
nuddepen | NePBOro Nopaaka 0OAHOPOAHbIE BbINO/HEHUA
HUAJbHBIE | OTHOCUTE/NIbHO NMEPEMEHHBIX X Y U AOMallHero
YPaBHCHUA | npuBoAALMECA K HUM. 3a4aHuA
A METO/IbI
nx
pewenus
2.3./InHeliHble anddepeHumanbHble MpoBepka

ypaBHeHUA NepBoro nopaaka.

MoaroTtoBKa K
KOHTPOJIbHOM
pabote

BbINO/IHEHNA
AOMalLHero
3aflaHuA




2.4.YpaBHeHue bepHynnu.

2.5.YpaBHeHuA B NoaHbIx guddepeHumanax

2.6.IHTErpUpyIOWMIA MHOXMUTENb

Pazgen 3.
Tludepen
HHaILHBIE
ypaBHEHUS
BBICIIIUX
MIOPAIKOB

KoHTposibHan paboTa Mposepka
KOHTPOJIbHOM
paboThl,
aHanus3

Wtoro no paspgeny 3aver

3.1.AnddepeHumanbHble MpoBepkKa

YpaBHEHWNA BbICWUNX NOPAOKOB,
Aonyckakouwmne noHnxxeHne nopagKa.

MoaroToBKa K
npakTU4yeckomy
3aHATULO

PeweHue 3agau
na3

BbINO/IHEHUA
AOMalLHero
3ajaHus

3.2./InHeNHble ogHOpPOAHbIE
anddepeHumanbHble YpaBHEHMA N-TO
nopsZiKa U CBOMCTBA UX PeLUeHn.

PeweHwne 3apau.

MpopaboTKa
KOHCNeKTa
nekumm

BbinonHeHne
WHTEpPHeT-TeC
TaB
LOMaLLHNX
YyCNoBMAX




3.3.CTpyKTypa obuero pelieHus
HEOAHOPOAHOr0 IMHENHOTO

PeweHwne 3apau

MNpoBepka
BbIMOAHEHUA

anddepeHLnanbHOro ypaBHeHMA N-ro AOMaLLHero
nopsaaka. Npopa6oTka 3agaHuA
o T
3.4.PewieHne o4HOPOLAHOIO IMHENHOIO KOHCNEKTa
nekumm
anddepeHLManbHOro  ypaBHEHMA  N-ro
nopsAgKa ¢ NOCTOAHHbIMM
KoadpuumeHTamm.
3.5.HeoaHOpOAHOE NNHENHOE
anddepeHumanbHoe ypaBHEHME N-ro
nopsAgkKa ¢ NOCTOAHHbIMM KO3dpdUuMeHTamm
M NPaBOW YacCTblo CMeLnasbHOro BUaa.
3.6.MeTo0[, Bapmaumun Nnpomn3BoIbHbIX
NOCTOAHHDIX.
3.7.YpaBHeHue ditnepa
WUTtoro no pasgeny 3aver
4.1.]InHenHble o4HOPOAHbIE CUCTEMbI Onpoc.
anddepeHUmanbHbIX YypaBHEHUN € MpoBepKa
PeweHwne 3apau
NOCTOAHHBbIMW KO3 PULMEHTAMMU. KOHCMEKTOB.
MpopaboTKa
Pasnen 4. KOHCNeKTa
JInHelHbIe nekumMn
CHUCTEMBI
nuddepen
UAJIbHBIX
YpaBHEHUI Mposepka
U CII0COOBI BbINO/IHEHUA
MNMoaroToBKa K
ux A JIOMaLLHEro
peeHus npakTU4yeckomy
3agaHuA.
3aHATUIO Tecr.

PeweHue 3agau
na3




4.2.Jlunetinvle HeOOHOPOOHbBIE CUCmeMbL
ougpepenyuanvrvix ypagueruii ¢

PelweHune 3apav

BbinonHeHune
MHTepHeT-Tec

Pazpmen 5.
[Tpunoxen
ust
OOBIKHOBE
HHBIX

i deper
HHAIBLHBIX
YpaBHEHUU

TaB
NOCMOSIHHBIMU KO huyueHmamu.
MpopaboTKa LOMALIHUX
KOHCIMeKTa ycnosuaAx
nekunmn
HToro no pasageny
Onpoc.
MNposepKa
Pewenun y
euienne saAa KOHCMEKTOB.
MpopaboTKa
KOHCNEeKTa
nekunmn
Mposepka

MNMoaroToBKa K
npakTU4Yeckomy
3aHATUIO

PelweHune 3agav
nas

BbIMNOJIHEHUA
AOMalLLHero
334aHuA.
TecrT.

PeweHwne 3aaau

MpopaboTKa
KOHCMeKTa
nekumun

BbinonHeHune
WMHTEepHeT-Tec
TaB
LOMALLHUNX
ycnosuax

Hroro no paszgeny




HTOro nmo aucuuininae

30

[Tpunoxenue 2.

OueHovHbIe CpeACTBA /1JIsl MPOBeIeHHUs MPOMEKYTOUHOI aTTeCTAlNU

B KauecTBe NPOMEKYTOUHOM aTTecTaumnn no amcunnaunHe «AnddepeHumnansHble ypaHeHUA» B 5-m

cemecTpe 3a4erT.

Kog,
MHAMKaTopa

NHanKaTop
OOCTUXKEHMA
KoMneTeHuumn

OueHouHble cpeacTsa

MNK-1: Cnoco6eH peann3oBbiBaTb NeAarorMyeckuini NPoL,ecc ¢ UCNosIb30BaHUEM COBPEMEHHbIX

O6pa3OBaTEI1beIX TEeXHO/1I0rMn B OopraHu3auyunax cpeagHero 06I.IJ,EI'0 06paBOBaHMH

1. 3amaym, mpuBOAAIIME K TOHATHAM U PEepeHIINaTBHOTO
ypaBHEHHS U cUCTeM TU(PEpeHIINATbHBIX YPAaBHEHHUH.
2. OOmue noHATHS 0 MU GEepPEeHITNATEHOM YPAaBHEHHN U CHCTEMaxX
muddepeHIranbHbIX YpaBHEHUH
3. Tonsarue 3amaun Komm
4. Teopema I[leano
5. Meroa mnocienoBaTeNbHBIX NPUONMKEHUN peleHus 3aaadu
Komm
6. duddepeHnmanpaple  ypaBHEHHS  TEPBOTO  MOpsAKa ¢
pa3aesIOIKUMHUCS IEPEMEHHBIMH.
7. Jlunentnslie quddepeHnnanbHble ypaBHEHUS IEPBOIO MOPSIKA.
MK-1.1 OueHusaet 8. VYpasuenue bepnymnu.
nefarormyecky 9. JIuddepennumanbubie YpaBHEHUSA MEepBOro  MOpPSIKA
10 CUTYaUMIo C OJIHOPOJIHBIE OTHOCUTEIBHO IEPEMEHHBIX X U Y.
no3MLMK 10. YpaBHeHUs B TOTHBIX TU(PepeHIrazax
11. MaTerpupyonmii MHOXKHUTEb
HeobxoaMmocTu
12. Iuddepennmansubie YPaBHEHHUS BBICIINX MTOPSIIKOB,
v BOIMOMHOCTH JIOTTy CKAIOIIUE MIOHMKEHHE MTOPsAIKa
€e Koppekun 13. OcoOble TOYKM W 0COObIC perieHus AU QepeHIIHaTLHOIO
ypaBHEHHUS
MK-1.2 3afgaumn




UHaukaTop

Ko
A [OCTUKEHMSA OueHouHble cpeacTBa
MHAMKaTOpa
KomneTeHuun
1. [JaHo guddepeHumansHoe ypasHeHne Y'=(K +1)X2 , Toraa GyHKumA
y'=(k +1)x? sgnseTcs ero peweHnem npu k paBHoM...
Pewaet 1)3 2)0 3)2 4)1

obpasoBaTesibH

ble 334,341 Ha

ocHose 2. Nopsgok auddepeHumnanbHoro ypasHenmna 3y"—y'= X° paBeH

COBPEMEHHbIX

obpasosatenbH | 1) 5 2)1 3)3 4) 2

bIX TEXHONOT UM

3apaum

1. JaHo anddepeHumanbHoe ypasHeHne y"+5y'+6y=0.Toraa
COOTBETCTBYIOLLEE EMY XapPaKTEPUCTUUECKOE YPaBHEHNE UMEET BUS,
1) 145k +6k?=0  2) k?+5k+6=0 3) k?-5k+6=0 4)
k?-5k-6=0
2. YacTHOMY peLLeHUto IMHEeNHOro HeogHOpPoAHOro anddepeHLManbHOro
ypaBHeHus Yy"-5y'+6y=x+1 no Buay ero npaBoi 4acTM COOTBETCTBYET

OcywecTtBnsaet byHKUNA

KOHTpONb 1) AXZ +Bx 2) e?(Ax+B) 3) Ax+B  4)

pe3ynbTaToB U o o

KOPPEKTUPOBKY Ae™" +Be

negarornyeckor

0 BO34eMcTBuUA

MNK-1.3

MK-3: Cnoco6eH Ha 0CHOBE AOCTUNKEHWIT COBPEeMEHHOI HayKK pa3pabaTbiBaTb U peann3oBbiBaTh

meToguyecKkoe obecneyeHue y4ebHbIX MaTeMaTUUYECKUX NPeaAMEeTOB, AUCLLUNIUH




UHaukaTop

Koa AOCTUNKEHNA OueHouHble CpeacTsa
MHAMKaTOpa
KomneTeHuum

1. Jluneitaple omHOpoaHBIC IUDEpeHIMAIBHBIC YypaBHEHUS N-TO
IIOPSIIKA U CBOMCTBA UX PELICHUM.

2. CtpykTypa o0OIIero pemieHus HEOJHOPOJHOTO JIMHEHHOTO
Qg QepeHInaIbHOT0 YpaBHEHUS N-TO MOPSIKA.

3. Pemenue OAHOPOMHOTO JIMHEHWHOTO muddepeHIranIbHOTO
ypaBHEHHS N-TO MOPSJIKA C IOCTOSHHBIMHU KO3 HUIIMEHTaMH

4, HeomHopomHoe nuHeiHOe — auddepeHnnaIbHoe  ypaBHEHUE
N-TO MOpsAAKa C IMOCTOSIHHBIMH KOX(PQHUIMEHTaMH U TPaBOU
YacThIO CIIELIUAILHOTO BU/IA.

5. Metoa Bapranuu MpOU3BOIBHBIX TOCTOSHHBIX.

6. Jluneitnpie cucteMbl nuddepeHIMaTbHBIX YPABHECHHH U CITOCOOBI
WX pEIICHUS

7. YpaBHeHue Ditnepa

8. MHccnenoBanme cBOOOAHBIX KOJNECOAHWMH MaTepHaIbHON TOUKH C
noMouipio AuddepeHnnaIbHbIX YpaBHEeHHH.

9. MHccnenoBanue BBIHYXKICHHBIX KOJeOaHMIA MaTepUalbHOU
TOYKH C IIOMOIIBIO AU(depeHINaIbHbIX YPaBHEHHH

10. YpaBHeHHsI B YACTHBIX MPOW3BOAHBIX TIEPBOIO M BTOPOTO
MOPSIKOB

MK-3.1 11. Meton ®@ypne

12. Ucropus BO3HHUKHOBEHUS u pa3BUTUA TEOpUHn

muddepeHnranbHbIX YpaBHEHUH
AHanusupyet

aKTya/IbHbI
YpOBEHb
noAroToBKM
obyyatowmxcs
no
MaTemMaTHUYeCKn
M
ANCUMNIMHAM,
onpenenset
30HY KX
6aunkanwero
passuTmA

1. O6muit uaTerpan auddepeHnnanbHOro ypaBHEHHUS

dy
— = xdx

y HMEET BUI

1) Y 2 2) Y 2 3)




UHaukaTop

Ko
A AOCTUNKEHNA OueHouHble CpeacTsa
MHAMKaTOpa
KomneTeHuum
1 2
- = X2 +C y= X_ +C
y 4)
2. O0miee peuieHne JIMHEHHOTO OAHOPOIHOTO
nuddepeHIAITBHOTO YPaBHEHUS
2] ' _
PewaeT Ha y"—6y'+9y =0 MMEET BT
ocHoBe 3x. -3x.
MK-3.2 1) Y=Ci+C™ 5y y=Ci+Ce™; 3
COBpPEeMeHHbIX o o Co¥ 4 Cxa
obpasoBaTesbH y=Ce™ +C,xe™; 4) y==4€ " +L,Xe
bIX TEXHONIOT U
3afauv no
NJaHMPOBaAHUIO,
pa3paboTke u
peanusaumu
nporpamm
yy4ebHbIX
MaTemaTtuyecku
X ANCLUMNANH
3anauu
1. Iopsinox nuddhepeHnanTsHOro ypaBHEHUS
n " 5
3y'-y'=x paBeH
1)5 2)1 3)3 4) 2
2. Hano muddepeHnnansHoe ypaBHEHNE
o 2
y'=(k+I)x , TOTJIa QYHKITUS
MK-3.3 (kD)X
y= SIBJIIETCS €T0 pelieHnemM mnpu k
paBHOM...
OcyuwecTtBnsaer 1) 3 2) 0 3) 2 4) 1
KOHTPOJb
pe3y/bTaToB
obyyeHus

yyallmxcs no
MaTemMaTUyecKm
M AUCLUUMNAUHAM




Mokaszamenu u Kpumepuu oyeHusaHusa 3HaHuii cmydeHma no ducyunauHe HA 3a4yeme

Mokaszamenu oyeHusaHus:

- YMEHUE HHTEPIIPETUPOBATH NOHATHUSA U yTBEPKICHUS, IPUMEHATH K PELICHUIO 3a]1a4 U3YYEHHYIO
TEOPHUIO;

- YCBOEHHE METO/I0B U IIPUEMOB PEIIEHNS] OCHOBHBIX 3aa4 JUCHHUIIINHBI;

- mpuOOpeTeHNE HaBBIKOB PabOThI ¢ HanOOJIee YacTO BCTPEUAIOIIUMUCS 0ObEKTaMH
mudhepeHINaTbHBIX YPaBHEHUI;

- 3HAHWE OCHOBHBIX TCOPETUUYECKUX TOJIOKEHUH, (OPMYITUPOBOK H JIOKA3ATEIBCTB Psiia TEOPEM.

Kputepuu oLieHKH (B cOOTBETCTBUM C GOPMUPYEMbBIMM KOMAETEHLMUAMM U NAAHMPYEMbIMU
pesynbTatamu obyuyeHus):

— Ha OUEHKY «3a4TeHO» — CTYyAEeHT O0/1)KeH NOoKa3aTb (KaK MVIHI/IN\VM) 3HAaHWA HA YpPOBHE
BocnpounsseaeHnNA n obbacHeHUs MHd)OpMaLI,MVI, NHTEeNNEeKTyaibHble HAaBbIKU peLlleHNA NPOCTbIX 3a4a4;

— Ha OLEHKY «He 3a4TeHO» — CTYAEHT He MOXeT NOKa3aTb 3HAaHMA Ha YPOBHE BOCNpounusBeaeHNA n
06bACHEHUSA VIHd)OpMaLI,VIVI, He MOXeT NOKa3aTb UHTEe/I/IeKTYya/ibHble HaBblKU pelleHNA NPOCTbIX 3a4a4.



