PefepanbHOE rocyaapcTBeHHOe GH0MKETHOE 06pa30BaTe/lbHOe yupexieHue
BbICLLEro 06pa3oBaHUA
«HOBOCUBUPCKIMIA FOCYAapPCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET»

Kadheapa BbiCLLE MaTEMATVKN

“YTBEPXIOAKD”
JEKAH ¢To
K.p-M.H. Kopenb U. U.

OOKYMEHT MOAMVCAH MPOCTOW HEKBA/TU®ULIMPOBAHHOW
3NEKTPOHHOWM MNOAMCHIO
31.08.2022
Bnageney: K.d-m.H. Kopenb L. N.
CpoK AelicTBUA: He orpaHnyeH

Agpec xpaHeHUs 3N1eKTPOHHOr0 AOKYMeHTa:
https://www.nstu.ru/university/info/sveden/education
PABOYAA [TPOTPAMMA JUCHUIUINMHBI
AnddepenunanbHbie ypaBHeHUA

O6pasoBatenbHas nporpammMa: 03.03.02 ®usnka, Npotnb: AnepHas Qusnka 1 saepHble TEXHOIOMMK
Kypc: 2, cemecTp : 3
P UN3NKO-TEXHNYECKINIA (haKyNbTET,

CemecTp
Ne Bug gesatenibHoCTH 3
1 Bcero 3a4eTHbIX efuHULY 3
(KpenmTOB)
2 | Bcero yacos 108
Bcero 3aHsTWIN B KOHTaKTHOM
3 102
thopme, yac.
Jlekymu, yac. 18
MpakTnyeckune 3aHATAA, Yac. 36
NabopaTopHble 3aHATUA, Yac. 0
7 3 HYX B aKTV1BHOM 1 0
WHTEPaKTMBHOM hopMe, Yac.
8 3 HUX NPaKTUYeCKOW 4
MOLrOTOBKM, Yac.
9 ATTecTaums, yac. 2
10| KoHcynbTaumu, yac. 46
11| CamocTosTenbHas paboTa, vac. 6
Bupbl caMoCTosTeIbHON paboThbl
(KypcoBoOIi NPOEKT, KypcoBast
12 paboTa, PI"3(P)/pedepar, P KOHTp.
MOLrOTOBKA K KOHTPO/IbHOM
paboTe)
13| Bug attectauum 3

Hosocnbupck 2022



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM (PefepasibHOro rocyAapCTBEHHOro 06pa3oBaTe/lbHOro
cTaHAapTa BbicLLero obpasoBaHus NO HanpasneHuio (cneyunanbHocTK): 03.03.02 dusmnka

& OC BBefeH B aeincteme npmkasom Ne891 ot 07.08.2020 r. , gata yTBepxaeHms: 24.08.2020 r.

MecTo AucumnArHbI B CTPYKTYpe yue6HOro nnaHa: bnok 1, o6s3atenbHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTn): 03.03.02 Pursnka

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

BM, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
[OLeHT, 4.d-M.H. Apkawos H. C.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBeflytowmii Kadeapoi bypaakos A. B.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna "
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
MpodeccroHabHbIe MK-4.B/HA CnocobHOCTb OCYLLECTBASTb MPOEKTHYHO AeATeNbHOCTb Ha BCeX aTanax
KOMMETEHL W YKM3HEHHOTO LIMK/Ia NPOoeKTa
MK-4.B/HA. 1 YmeTb onpegenste Nnpo6aemy 1 cnocobbl ee peLleHns B MPoeKTe
YHuBepcasibHble YK-1 CrnocobeH oCyWecTBASATb MOUCK, KPUTUYECKUIA aHaNN3 U CUHTE3 MH(opMaLnK,
KOMMETEHL MK NPUMEHSTb CUCTEMHbI MOAXO0/ NS PeLUeHUst MOCTaBNeHHbIX 3aaay
YK-1. 1 3HaeT npuHumnbl c6opa, 0T6opa 1 0606LLEHNS MHDOPMaLUN.

2. TpeboBaHunsa HI'TY K nnaHMpyemMbIM pesysibTaTamM 06y4eHUs, COOTHECEHHbIM C
NHAMKAaTOopaMu AOCTUXXKEHNSA KOMMETEHLMIA

Tabnuua 2.1
VHAMKaTOpPbI AOCTVKEHNST KOMMETEHL M POPMbI OpraH3aLi
PesynbTaTbl 06y4eHUs 3aHATAN

IIK-4.B/HA. 1 YMeTh onpeiesiTh NPo0IeMy U CIIOCOOBI ee PellleHusI B

MpoeKTe

yMeeT onpeaensiTe Npo6nemy 1 cnocobbl ee peLleHns B NPOeKTe JNekumm; MpaKTUYECKME 3aHATUS;
YK-1. 1 3naeT npuHOHIBI cGopa, 0TG0pa H 0600 meHusTt HHGOPMALHHA.

3HaeT NPUHLMNLI c6opa, 0TOopa 1 0606LLEHNS MHOpPMaLN. Nekuwn; MNpaKTUYeckme 3aHATUS;

CamocTosTensbHas paborta

3. CogepxkaHune 1 CTPYKTypa ANCUUMNIIUHDI

Tabnuua 3.1
N3 HuX B AKTUBHBIE NHankaTopbl
TeMbl nekymnn Hackl |bopme npakT. | (o e | AccTwkenns | YUeGHas IeATeNIbHOCT
NOAr., vac. MBI, " | xomneTeHuuiA

CemecTtp: 3

AvpakTrnyeckas eanHuua: AuddepeHumanbHble ypaBHEHUS




1. 3agauun, npmsoasLLme K
AnddhepeHUnanbHbIM
ypaBHeHuAM. 3agada Kowwuw.
Teopema CyLLIeCTBOBaHUA U
eJMHCTBEHHOCTW peLLeHuns
3agaym Kowmn. OCHOBHbIe
TUNbI ypaBHEHWIA 1-ro
nopsagka, UHTerpupyemMble B
KBagpaTty-pax.
JAnddepeHumnanbHble
ypaBHEHMS BbICLUMX NOPAAKOB.
3agaya Kowun. YpaBHeHuS,
[0NyCcKatoLLMe NOHMKeHNe
nopsaaka. JlnHeiHble
AnthhepeHUpabHble
ypaBHeHWs, OAHOPOAHbIE U
Heo4HOPOAHbIe. Teopembl 0
CTPYKTYpE OOLLIEro peLleHms.
JTnHeliHble
AnhpepeHumabHble
ypaBHeHWs C NOCTOAHHbLIMU
Ko3ahuumeHTamn. Y paBHEHUS
CO CreLmanbHON Npasoi
4acTbio. MpunoxeHus.
HopmanbHas cuctema
AnddhepeHUmnanbHbIX
ypaBHeHwuiA. 3agava KoLun.
MeTopg NCKNYeHns ang
peLleHns HopMasibHOM
cucTembl. CUCTEMbI IMHEMHBIX
AndhhepeHUMabHbIX
ypaBHeHUIA, CBOCTBA
peLLleHWid. PeLieHne CUCTEM
NNHEWHbIX
AndhhepeHUMabHbIX
ypaBHEHWUIA ¢ NOCTOSHHbIMM
Ko3(h(huLMeHTaMM.

12

MK-4.B/HA.
1,¥YK-1.1

Bsanmopeictsue ¢
NEKTOpPOM,
KOHCMEKTMPOBaHMe.

JnpakTuyeckas egmHuua: Bapuauymo

HHOE ncymcneHme

2. 3agayn BapualoHHOro
ncumcneHuns. Boisog v aHanm3
ypaBHeHWiA diinepa

4

MK-4.B/HA.
1,¥YK-1.1

Bsanmopeictsue ¢
NEKTOpPOM,
KOHCMEKTMPOBaHMe.

AvpakTudecKas egnHuua: Mogenm m

aTeMaTUYecKoi hn3nKm

3. Pe3eps: ypaBHeHuUA
MaTeMaTUYeCcKou (U3NKMN.
Pa3aeneHvie nepeMeHHbIX.
BbiBoj ypaBHeHus beccens

MK-4.B/HA.
1¥YK-1.1

B3aumogeiictaue
CNEKTOPOM,
KOHCMeKT1pOBaHme.

TeMbl NPaKTUYECKMX
3aHATUIN

Yacbl

N3 Hux B
thopme npakT.
noar., yac.

AKTUBHblE
opmbl, yac.

NHankaTopbl
LOCTMKEHUSA
KOMMeETEeHL 1A

YyebHasa aeaTelbHOCTb

CemecTtp: 3

AvpakTnyeckas eanHmua: AuddepeHumanbHble ypaBHEHUS




1. 3agauun, npmsoasLLme K
AnddhepeHUnanbHbIM
ypaBHeHuAM. 3agada Kowwuw.
Teopema CyLLIeCTBOBaHUA U
eJMHCTBEHHOCTW peLLeHuns
3agaym Kowmn. OCHOBHbIe
TUNbI ypaBHEHWIA 1-ro
nopsagka, UHTerpupyemMble B
KBagpaTty-pax.
JAnddepeHumnanbHble
ypaBHEHMS BbICLUMX NOPAAKOB.
3agaya Kowun. YpaBHeHuS,
[0NyCcKatoLLMe NOHMKeHNe
nopsaaka. JlnHeiHble
AnthhepeHUpabHble
ypaBHeHWs, OAHOPOAHbIE U
Heo4HOPOAHbIe. Teopembl 0
CTPYKTYpE OOLLIEro peLleHms.
JTnHeliHble
AnhpepeHumabHble
ypaBHeHWs C NOCTOAHHbLIMU
Ko3ahuumeHTamn. Y paBHEHUS
CO CreLmanbHON Npasoi
4acTbio. MpunoxeHus.
HopmanbHas cuctema
AnddhepeHUmnanbHbIX
ypaBHeHwuiA. 3agava KoLun.
MeTopg NCKNYeHns ang
peLleHns HopMasibHOM
cucTembl. CUCTEMbI IMHEMHBIX
AndhhepeHUMabHbIX
ypaBHeHUIA, CBOCTBA
peLLleHWid. PeLieHne CUCTEM
NNHEWHbIX
AndhhepeHUMabHbIX
ypaBHEHWUIA ¢ NOCTOSHHbIMM
Ko3(h(huLMeHTaMM.

26

MK-4.B/HA.
1,¥YK-1.1

PelLeHWe 3aaa4 rno Teme
3aHATWI

JnpakTuyeckas egmHuua: Bapuauymo

HHOE ncymcneHme

2. BbiBOA 1 aHaNM3 ypaBHEHNI
diinepa

6

0

MK-4.B/HA.

0 1YK-1.1

PelleHWe afad no Teme
3aHATWI

Onpaktudeckasa egnHmua: Mogenn m

aTemaTnyecKkoi nsnkmn

4. Pe3eps: MeTof Pypbe 1
cxXema pasfeneHus

MK-4.B/HA. |PelleHve 3a4a4y rno teme
NnepemMeHHbIX 418 MOAe/bHbIX 2 2 0 1YK-11  |sanstuii
ypaBHEHWIA MaTEMATNYECKOW ’ ' '
(PU3NKN.
5. KoHTposibHas paboTta 2 0 0 ﬂ;( )L/ll? llHlA " | PellieHne KOHTPO/bHX 3a4a4

3.1 MNpaKTnyeckasa NoaroToBka

Tabnmua 3.2

Tembl 3aHATNA

®opMbl OpraHm3auum
3aHATUN

Co,qep>KaHV|e HpaKTMHeCKOVI noaroToBkKn

(Bnabl pabor)




1 3agaun, npusogsLLme K anddepeHumansHbiv | Mp BbInonHseT cnefytoLLme bl paboT:
ypaBHeHuaAM. 3agada Kowwn. Teopema peLueHwue 3aaad No Teme 3aHATUI
CYLLECTBOBAHMA 1 €JMHCTBEHHOCTM peLLeHmns
3afaun Koww. OCHOBHbIE TUMbI YPaBHEHW
1-ro nopsgKa, MHTerpupyembie B
KBafpaty-pax. .AudhepeHLmanscHble
ypaBHEHWs BbICLUMX NOPAAKOB. 3aaya Kowun
YpaBHeHUs, [ONyCKatoLLme NOHWKEHNE
nopsagka. JInHeliHble guddepeHumanbHble
ypaBHEHWSI, OQHOPOAHbIE N HEOLHOPOAHbIE.
TeopeMbl O CTPYKTYpe 06LLEro peLleHus.
JInHeliHble gnddepeHLabHble YpaBHEHMS C
MOCTOAHHbLIMU KO3((MLMEHTAMW. Y paBHEHNS
CO cneuyanbHON NPaBoii YacTbHo.
MpunoxeHuns. HopmanbHada cuctema
anddepeHymaibHbIX ypaBHeHWIA. 3afava
Kowwmn. MeToa NCKNoYeHNs 415 peLleHms
HOPMaJIbHO CUCTEMBI. CUCTEMbI IMHEAHBIX
anddepeHUmanbHbIX ypaBHEHWIA, CBOMCTBA
PeLUeHiA. PellieHne CMCTEM NMHENHBIX
AndhhepeHUManbHbIX YpaBHEHNI C
NOCTOAHHBLIMU KO3(PMLMEHTAMN.

2 Peseps: meTof Pypbe 1 cxema pasgeneHus  |Mp BbINONHSET cnefytoLL e BAbl paboT:
nepemMeHHbIX 415 MOAE/bHbIX YPaBHEHNI peLUeHwue 3aaad No Teme 3aHATUI
MaTeEMaTUYECKON (PU3NKMN.

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3
o VIHpKaTopb! Yacbl Ha Uackl Ha
Ne Buabl camocToATeNIbHON PaboTbl LOCTUKEHNSA
< |BbINOSIHEHWE |KOHCY/TbTaunm
KOMMeTeHU M
CemecTp: 3
1 |KOHTp0ﬂbeIe paboTbl |yK-l.1 2 16

: Matematunyeckmin aHann3. ObbIKHOBEHHbIE AndhepeHLabHbIE YPABHEHUS N CUCTEMbI YPaBHEHMWIA.
CO0pHUK MHAMBMAYaNbHbIX 3aaHunii ; yuebHoe nocobue / . B. HegormbuyeHko, B. V. VIKpsiHHMKOB, . A.
KysuH [n ap.] ; noa. pea. I'. B. Hegorn6ueHko, O. B. LLepemeT. - HoBocnbupek : N3a-so HIFTY, 2019. -
150 c. - ISBN 978-5-7782-3997-5. - TeKCT : a1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1869469 (gata obpatleHus: 29.06.2022). — Pexxum gocTtyna: no
MOAMNUCKE.

2 |Prajpegepar [YK-1.1 2 12

: Matematunyeckmin aHann3. OB6bIKHOBEHHbIE ANhepeHLMa/IbHbIE YPaBHEHUA N CUCTEMbI YPaBHEHWIA.
COOpHUK MHAMBUAYaIbHBIX 3afaHnii : yye6Hoe nocobue / I". B. Hepgorn6yeHko, B. . VIKpsaHHKKOB, . A.
Ky3uH [v gp.] ; noa. ped. I'. B. Hegormn6yenko, O. B. LLepemeT. - HoBocmbmpcek : N3a-80 HITY, 2019. -
150 c. - ISBN 978-5-7782-3997-5. - TeKCT : aN1eKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1869469 (aata obpatieHus: 29.06.2022). — Pexxum gocTyna: no
nognucke. KOrosa, H. B. Bbicliad matematuka. AuddepeHumnancHble ypaBHeHUS : y4e6HO-MeTOaNYeCKoe
noco6ue / H. B. KOroBsa. - Hosocmoupck : M3a-8o HITY, 2020. - 28 ¢. - ISBN 978-5-7782-4111-4. - TekcT :
3NeKTPOHHbIN. - URL: https://znanium.com/catalog/product/1869265 (aata obpalleHus: 29.06.2022). —
PeXxum flocTyna: no nogmnucke.

3 |r|0,qFOTOBKa K 3aHATUAM |YK-1.1 |O |16

: MaTtematunyeckmnin aHann3. ObbIKHOBEHHbIE AndhepeHLaIbHbIE YPaBHEHUS N CUCTEMbI YPaBHEHMWIA.
CO60pHUK MHAMBMAYabHbIX 3a4aHunii : yuebHoe nocobue / . B. HegormbyeHko, B. V. VIKpsiHHMKOB, . A.
KysuH [n gp.] ; noa. pea. I'. B. HegornéueHko, O. B. LLepemeT. - HoBocnbupcek : N3a-so HITY, 2019. -
150 c. - ISBN 978-5-7782-3997-5. - TeKCT : 3NeKTPOHHBINA. - URL:
https://znanium.com/catalog/product/1869469 (narta obpatyeHns: 29.06.2022). — Pexkum goctyna: no
MOAMNUCKE.

4 | MNMoaroToBka K aTTectaummu YK-1.1 |2 2




: Matematunyeckmin aHann3. OB6bIKHOBEHHbIE AndhepeHLMaIbHbIE YPaBHEHUA N CUCTEMbI YPaBHEHWIA.
CO0pHUK MHAMBMAYabHBIX 3aaHunii : y4ebHoe nocobue / . B. HegormbyeHko, B. N. VIKpsiHHUKOB, . A.
Ky3uH [v gp.] ; noa. pea. I'. B. Hegormn6yenko, O. B. LLepemeT. - HoBocmbumpcek : N3a-80 HITY, 2019. -
150 c. - ISBN 978-5-7782-3997-5. - TeKCT : 3NeKTPOHHBINA. - URL:
https://znanium.com/catalog/product/1869469 (aata obpatieHus: 29.06.2022). — Pexxum goctyna: no
nognucke. KOroea, H. B. Bbicliad matematuka. QuddepeHunancHble ypaBHeHUS : y4e6HO-MeTOANYEeCKOe
noco6ue / H. B. FOrosa. - HoBocnbupck : N3a-80 HI'TY, 2020. - 28 c. - ISBN 978-5-7782-4111-4. - TekcT :
3NeKTPOHHBIN. - URL: https://znanium.com/catalog/product/1869265 (nata obpatieHus: 29.06.2022). —
PeXxMm foCcTyna: no nogmnucke.

3.3 TexHonorus oby4yeHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCYNbTaLMWiA NPUMEHSIOTCS MHOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOTK (Tabn. 3.4).

Tabnuua 3.4
[JedAtenoHocTb VHhopmaunoHHO-KOMMYHMKaLVOHHbIE TEXHOI0M NN
MHopmmpoBaHue Cpefia aneKTpoHHOro 06yyeHns HI'TY
KOHCcynbTMpoBaHue Cpefia 3NeKTPOHHOro 06yyeHmst HI'TY
KoHTpO/b Cpefia aneKTpoHHOro 06yyeHns HI'TY
Pa3meLLeHne yuebHbIX

Cpefaa aneKTpoHHOro 06yyeHmss HI'TY

MaTepu1anos

4. MNMpaBunna atTectaunm obyyaroLmxca no ANCUUMNINHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHE cnosb3yeTcs 6abHO-PenTUHIOBas c1UcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.
KpaTkast nHthopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHvBaeMble BUbl JeATENbHOCTY 00yyaroLmxcs a1 MakcrMasbHbIN 6ann
CemecTp: 3
IIpakxmuueckue 3anamusi: 0
Konmponsnwvie pabomur: 30 60

KoHTponupytowme matepuanbl NpuBoAATCs B "MaremaTiyeckuii aHanus. ObbIKHOBEHHbIe AnddepeHLanbHbIe ypaBHEHNA N CUCTEMbI ypaBHeHNIA. CHOPHMK
VHANBMAYaNbHbIX 3afaHuii : yuebHoe nocobue / ™. B. Hegornbuerko, B. . kpaHHukos, . A. KyauH [1 gp.] ; noa. pea. . B. Hegorn6uyeHko, O. B. LLlepemer. -
HoBocun6bupck : M3a-8o HITY, 2019. - 150 c. - ISBN 978-5-7782-3997-5. - TeKCT : aneKTPOHHBINA. - URL: https://znanium.com/catalog/product/1869469 (nata o6patLeHw
29.06.2022). — Pexkum gocTyna: no nognmcke."

PI3/Pegepam: 10 20

KoHTponupytoLme matepuanbl NpUBOAATCS B "MatemaTuyeckuii aHanms. O6bIKHOBEHHbIE AnddepeHLanbHbIe ypaBHEHNS N CUCTEMbI ypaBHEHNIA. CEOPHUMK
MHAMBUAYabHbIX 3afaHui ; yue6Hoe nocobme / . B. Hegormbyenko, B. W. NkpsHHukos, ™. A. KysuH [u ap.] ; nog. pea. . B. Hegorn6ueHko, O. B. LLlepemer. -
HoBocunbupck : M3g-8o HITY, 2019. - 150 c. - ISBN 978-5-7782-3997-5. - TeKCT : 31eKTPOHHBbIN. - URL: https://znanium.com/catalog/product/1869469 (nata o6patLeHw:
29.06.2022). — Pexkum focTyna: no nognucke."

3auem:

10 20

KoHTponupytoLme MaTepuanbl NpUBOAATCS B "MatemaTuyeckuii aHanms. O6bIKHOBEHHbIE AndidepeHLanbHbIe ypaBHEHNS N CUCTEMbI ypaBHEHNIA. CEOPHMK
VHAMBUAYaTbHbIX 3afaHui ; yuebHoe nocobue / . B. Hegornbyerko, B. W. NkpsaHHukos, . A. KysuH [u ap.] ; nog. pea. . B. Hegorn6ueHko, O. B. LLlepemer. -
HoBocwmbupck : M3a-Bo HITY, 2019. - 150 c. - ISBN 978-5-7782-3997-5. - TeKCT : aneKTpoHHBbIN. - URL: https://znanium.com/catalog/product/1869469 (nata o6patLeHw:
29.06.2022). — Pexkum focTyna: no nognucke."




B Tabnuue 4.2 npefcTaBieHo COOTBETCTBYE POPM KOHTPO/S 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Kogpl POopMbI KOHTPOSIA
KOMMeTEeH NHAMKaTOopbl SOCTVXKEHNA KOMMETEHLNA
LLMVI KoHTp. |3awmTa 3auer
pab. Pr3/p
MK-4.8/
HA MK-4.B/HA 1. YMeTb onpefenstb Npo6siemMy 1 crnocobbl ee peLleHns B NpoeKTe + + +
YK-1 |¥YK-11. 3HaeT npuHUmMnbl c6opa, 0T60pa 1 0606LLEHMS UH(OPMALIN. + + +

®OH/ OLIEHOYHBIX CPEACTB MO AMCLMMIMHE NPeACTaBNEH B NpunoXeH Ne 1 K paboyel
nporpamMme.

5. Jlutepatypa

OcHOBHas nTepaTypa
1. Hazaposa T. M. luddepenrmansasie ypaBHeHus : yueOHoe mocodue / T. M. Hazaposa, 1. M.
[Tynsimes, B. B. Xa6mos ; HoBocu®. roc. TexH. yu-T.- HoBocubupck: U3x-so HI'TY, 2017.-99 c. :
ui.- Pexxum pocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000237084
2. Xyxoga, I'. C. Iludpdepenunansusie ypasuenus : yueouuk / I'. C. XKykoBa. — Mocksa :
NH®PA-M, 2020. — 504 c. — (Bricmee oOpazoBanue: bakamaspuar). - ISBN 978-5-16-015970-6.
- Texcrt : anexktponHsiit. - URL: https://znanium.com/catalog/product/1072180 (mata oGpamnieHmsi:
29.06.2022). — Pexxum mocTyma: 1o TOIIHCKE.
3. Kazanuesa, E. B. [lubdepenunansupie ypasHeHus. @a3oBast mI0CKOCTh : yueOHOe ocooue / E.
B. Kazanuesa. - HoBocubupck : U3a-so HI'TVY, 2020. - 64 ¢. - ISBN 978-5-7782-4128-2. - Tekcr :
anextpoHHsIid. - URL: https://znanium.com/catalog/product/1869276 (nata oopameHus:
29.06.2022). — Pexxum moCTyIa: 1O MOAIUCKE.
4. Kparkuii kypc matemaruueckoro ananmusa. 1. 1. [luddepennunanpHoe u mHTErpaIbHOE
ucuucieHns QyHKIUI oaHOM nepemenHoi. Psaasr: Yuebnuk / Kynpsisues JI. /1., - 4-e usm. -
M..®OU3MATIINUT, 2015. - 444 c.: ISBN 978-5-9221-1585-8 - Pexum mocryma:
http://znanium.com/catalog.php?bookinfo=854332 - 3aru. ¢ sxpaHa.

5. Jlenosckas, E. B. Pemenne nuddepeHunansHeix ypaBHeHHIT | mopsiaka 1 HEKOTOPBIX BHIOB
auddepeHIHATBHBIX YPABHEHUHN CTAPIIETO MOPSaKa [ DIeKTPOHHBINM pecypc] : METOI. YKa3aHUSI K
tunoBomy pacuery / E. B. Jlenoeckas, H. b. Maxosa. - M. : MITABT, 2007. - 21 c. - Pexum
noctyra: http://znantum.com/ - Pexxum moctyma:
http://znanium.com/catalog.php?bookinfo=401063 - 3aru. ¢ 3xpaHa.

[lononHnTeNbHas iMTepaTypa
1. Xykosa, I'. C. IuddepeHunanbHple ypaBHEHUS B IPUMepax M 3a7avax : yueOHoe mocodue /
I'.C. XKykoBa. — Mocksa : UH®PA-M, 2022. — 348 c. — (Bricuiee o6pazoBanue: bakanaspuar).
— DOI 10.12737/1072182. - ISBN 978-5-16-015971-3. - Tekcr : anekTpoHHsbIit. - URL:
https://znantum.com/catalog/product/1864884 (mara oopamenus: 29.06.2022). — Pexxum moctyma:
0 TIOZITHUCKE.
VIHTepHeT-pecypchbl

1. Allmath.ru : Bcst maTematuka B ogaom Mecte : caidt. — 2000— . — URL: http://www.allmath.ru/
(mata o6pamenus: 07.04.2022). — TekcT : 3IEKTPOHHBIN.

6. MeToaunyeckoe 1 NporpaMMHoe obecriedeHme, NHHOPMALMOHHbIE TEXHOIOM N

6.1 MeTopgunyeckoe obecrneyeHne




1. Marematnyeckuii anann3. OObpikHOBeHHBIE U PepeHInaTbHbIE YPABHEHUS H CUCTEMBI
ypaBHeHuii. COOpHHK WHIWBHAYAIBHBIX 3aaaHui | yaeOHoe mocooue / I'. B. Hemorn6uenko, B. N.
Ukpsaankos, I'. A. Ky3us [u ap.] ; mox. pen. I'. B. Hemoru6uenko, O. B. [llepemer. -
Hosocubupck : U3n-so HI'TY, 2019. - 150 c. - ISBN 978-5-7782-3997-5. - Tekct : 21€KTPOHHBII.
- URL: https://znantum.com/catalog/product/1869469 (nata oopamenus: 29.06.2022). — Pesxxum
JOCTYIIA: TIO TTOIIHUCKE.

2. FOroga, H. B. Beiciias matemaruka. [luddeperumansapie ypaBHEHUS © yaeOHO-METOAMYECKOe
nocooue / H. B. FOroga. - HoBocubupck : MU3n-so HI'TY, 2020. - 28 ¢. - ISBN 978-5-7782-4111-4.
- Texcrt : anexktponnsiit. - URL: https://znanium.com/catalog/product/1869265 (narta oGpanieHmsi:
29.06.2022). — Pesxum mocTyIma: 1o MOAIICKE.

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 [Taket oducHbIx ipunoxkennii Microsoft Office
2 Onepanuonnas cuctema Microsoft Windows

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyLecTBIeHNM 06pa3oBaTeNbHOr0 Npouecca no ANCUUNANHE NPUMEHSOTCS 3/1EMEHTDI
ANCTaHLMOHHbLIX 06pa3oBaTelbHbIX TEXHOMOMIA, @ TAKXKE CUHXPOHHOMO U aCUHXPOHHOIO
B3aMMO/ENCTBUS B 3/IEKTPOHHOW MH(hOpMaLMOHHO-06pa3oBaTeibHow cpeabl HITTY.

7. MaTepuranbHO-TeXHMYECKOe 0becneyeHmne

Mpe3eHTaLMOHHOE 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHue

1 |lNpe3eHTaUMOHHOE 060pYyaOBaHME YTeHue NeKLnin
(MynbTUMeamna-npoeKTop, 3KpaH, KOMMNbIOTEP
18 ynpaBaeHus)




