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1 OBLIASA XAPAKTEPUCTHKA PABOYEN IMPOTPAMMBI
YYEBHOU JUCTIIMIIJIMHBI OI1.10 YU CJIEHHBIE METO/1bI

1.1 Illenv u nnanupyemoie pe3yipbmamosl 0C60€HUSA Y4EOHOU OUCHUUNTIUHDL
VYueOHas IucHMIUIMHA «YUCIEHHBIE METOABDY MPUHAUICKUT K 00menpodecCHoHATbLHOMY
LIUKITY.

ITepedeHn 0OITMX KOMIETCHITUI

Kon HaumMmeHnoBaHue 00IIMX KOMIIETEHIIAN

OK 1 Beibuparp  crmocoObl  pemieHus  3amad  Opo(ecCHOHaIbHON — JIeATENbHOCTH,
MPUMEHUTEIBHO K PAa3JIMUYHBIM KOHTEKCTaM.

OK 2 OcymiecTBISITh TIOUCK, aHAIN3 W WHTEPHpeTanuio WHOpMaIuu, HEOOXOMUMON s
BBITIOJTHEHMS 32124 MPOPECCHOHATBHON ACSITEITLHOCTH.

OK 4 PaboTath B KOJIEKTHBE U KOMaHe, YPPEKTUBHO B3aUMOICHCTBOBATD C KOJUIETAMH,
PYKOBOJICTBOM, KJINEHTAMH.

OK 5 OcCyHIecTBISTh YCTHYIO M MUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYAapPCTBEHHOM SI3bIKE C
Y4€TOM 0COOEHHOCTEH COIIMATBLHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK9 Mcrionp30BaTh HHPOPMAITMOHHBIE TEXHOJIOTHH B MPO(ECCHOHATBHOM IS TETLHOCTH.

OK 10 [Tonb30BaThcs MpOQEecCHOHANBHON JOKYMEHTAlMell Ha TOCyJapCTBEHHOM H
WHOCTPAHHOM SI3BIKE.

[Tepeuenn npodecCHOHATHHBIX KOMITCTCHITUH

KOI[ HanmenoBaHue Hpoq)eCCHOHaHLHBIX KOMIIETCHITUN

®opMHPOBaTh ANTOPUTMBI pa3pabOTKM MPOTPaMMHBIX MOAYJIEH B COOTBETCTBHM C

IIK 1.1
TEXHUYECKHUM 33/IaHUEM.
IIK 1.2 Pa3pa0aTbIiBaTh NPOrpaMMHbBIE MOAYJIM B COOTBETCTBHH C TEXHHUUECKUM 3aJIaHHEM.
IIK' 1.5 OcyiecTBisITh peaKTOPUHT U ONTUMH3ALMIO IPOrPAMMHOI0 KOJa.
[TpoBOIUTH CPaBHUTENBHBINA aHATIN3 POTPAMMHBIX MPOJYKTOB U CPEACTB pa3pabOTKH,
I1IK 3.4 C LEJBI0 BBISABICHUS HAWIYYIIETO PELICHUs COTJIACHO KPUTEPHSIM, OIPENEICHHBIM
TEXHUYECKUM 3aJaHUEM.
K 5.1 Cobupare uCXOAHBIE JaHHbIE i1 pa3pabOTKU IPOEKTHOM JOKYMEHTAallMM Ha

UH(OPMALIMOHHYIO CUCTEMY.

I1K 9.2 Pa3pabaTbiBaTh BEO-NPUIIOKEHHE B COOTBETCTBUU C TEXHUYECKUM 33JaHUEM.

IIK 10.1 | ObpabaTbIiBaTh CTATUYECKUN M THHAMUYECKUI HHYOPMAIIMOHHBIA KOHTEHT.

K 11.1 OcymiecTBiATh cO0p, 00pabOTKy M aHanu3 WHGPOPMALUU I MPOEKTHpPOBaHUS 0a3
] JTAHHBIX.

B pesynbpTaTe ocBoCHHS y4eOHOW NUCIMIUIMHBI CTYJICHT JOJIKEH:

YMETH " HCNOJIB30BAaTh OCHOBHBIE YHCIIEHHBIE METObI PEIICHUS MAaTEMAaTUYECKUX 3a/1ay4;

" BBIOMPATH ONTUMAJIBHBIN YUCIEHHBINH METOJI JIsl pEIICHUS TOCTAaBJICHHOM 3a1a4H;

" 1aBaTh MaTEMaTHYECKHE XapaKTePUCTHKU TOYHOCTH UCXOMHON HHpOpMAINK U
OIIEHUBATh TOYHOCTH MOJTYYEHHOTO YUCIEHHOTO PEIICHUS;

" pa3pabaThIBaTh AITOPUTMBI U TIPOTPAMMBI JUISl PEIICHUS BEIYUCIUTENbHBIX 3a1a4,
YYHUTHIBasI HEOOXOIUMYIO TOYHOCTh IMOJTYy4aE€MOTO PE3YJIbTATaA.

3HATh " METOJbl XPAaHEHHS YHUCEI B TAMSATH 3JIEKTPOHHO-BBIYUCIUTEIILHON MAIUHBI (Jaee
— OBM) u nelicTBHs Ha/l HUMH;

" OIICHKY TOYHOCTH BBIUYHCIICHUN;

" METOJbI PEIICHUSI OCHOBHBIX MaTeMaTHYECKUX 3a/1a4 — HHTETPUPOBAHUS,
g depeHIIMPOBAHNS, PEIICHUS JIMHEHHBIX U TPAHCIICHICHTHBIX YPaBHEHUH U
CHUCTEM ypaBHEHHUI ¢ momoibio IBM.




Nzyuenne pucrumiuasl OI1.10 Yucnennsle METOABI BOZMOXKHO ¢ PUMEHEHHUEM SJIEMEHTOB
anektpoHHoro oOyuernns u JIOT. OnekTpoHHBIH y4eOHO-METOJMYECKUH KOMILJIEKC JaHHON
JUCITUTUIMHBI pa3paboTaH u pa3menieH o CCBIIKE
https://classroom.google.com/c/MTUxMzE2MzM1MDQ2?cjc=7yylape.



https://classroom.google.com/c/MTUxMzE2MzM1MDQ2?cjc=7yylape

2 CTPYKTYPA U COJEPKAHUE YUYEFHOU JUCIHUILIMHBI

2.1 O6vem yuedHoul Oucyuniunsl u 6udbl y4edHoll padomol

Bug yuebHoii paboTh

O0BeM B yacax

AmMuHHCTpaTOp 633 Crenuaimct 1o PazpaboTunk BeO u [Iporpammuct
JTAHHBIX nHPOPMAITHOHHBIM MYJIbTUMETHAHBIX
CucreMam MMPUITIOKCHHUN

O0beM 00pa3oBaTeIbHOI MPOrPaMMBbI 56 61 54
B TOM YHCJIE:

- TEOPETUYECKOe 00YUCHHE 30 33 28
- 1a0OPATOPHBIC U MPAKTUUCCKUEC 3aHATHUS 18 18 18
- KOHCYJIbTalluU 2 2 2
CamocrosiTejibHasi pa6oTa 6 8 6

IIpomexkyTouHasi aTTecTanmus

2.2 Temamuueckuii naan u cooeprycanue yuedHou OUCyUnIuHbl

HaunmenoBanme pa3acioB u

Coneprxanue yaeOHOT0 MaTepHuaa, JJabopaTopHbIe padOTHI U MIPAKTUYECKHIE 3aHATHS
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Tema 1 Inemenmot Cooepircanue: 6 6 6
meopuu 1. MaTtemaTuyeckoe MOJIECTUPOBAHNE U BEIYUCIUTEIbHBIN SKCIIEPUMEHT.
nozpewnocmeii 2. Uctounnku u kiaccuukamusi TOTPENIHOCTeH pe3ylibTaTa YHUCIEHHOTO pPelIeHUs
3aJlauH.
6 mom uucie 1a60pamopHbIX U NPAKMUYECKUX 3AHAMULL: 2 2 2
6 MOM YUCIe CaMOCmoAmenbHoil padbomel:
Tema 2 Cooeporcanue: 11 13 11
Ilpuobnuscénnvie 1. TlocTaHoBKa 3a7a4u JIOKAJTW3AIUU KOpHEH. YUnCIIeHHbIE METO/IbI PEIICHUST YPAaBHEHUM:
pewienus METOJ AMXOTOMHUHU M METOJI MTPOCTHIX UTEPAIUHl.
anzeopauueckux u 2. Meton HproroHa um ero Moaudukamus s TOWCKa NPHOIMKEHHOTO pEIICHUS
YpaBHEHUNU




mMpancyenoeHmHbIX 3. HaxoxzaeHnue peuieHus ypaBHEHHs METOJAMU IPOCTBHIX HUTEpalii U JAUXOTOMHUU C - 2 -
YPAGHEeHUll 3aJJaHHOW TOYHOCTBIO.
6 MOoM Yuce 1a00pamopHbIX U NPAKMUYECKUX 3AHAMUIL: 6 6 6
6 MOM HuUcie CAMOCHOAMENbHOU padomol: 1 1 1
Tema 3 Cooepoicanue: 9 10 9
Pewienue cucmem 1. Meron lNaycca muist pemieHust CHCTEM JIMHEWHBIX YPaBHEHUH.
JIUHEHHBIX 2. Metop npocroit ureparu permennst CJIAY. Meron 3eitnensi.
anzeopauuecKux 6 MOM Uuc/e 1a00pamopHbIX U NPAKMUYECKUX 3AHAMUINL: 4 4 4
ypasHenui 6 MOM Hucie CAMOCmOAMeNbHOU padomol: 1 2 1
Tema 4 Cooeporcanue: - 1 -
Pewenue cucmem 1. Henuneiinsie cuctemsl ypaBHeHUI. TeopeMa 0 CXOIUMOCTH.
HeNUHelHbIX 2. Mertop 3eiaens A peleHus: CUCTEM HETMHCWHBIX CUCTEM YPABHCHHM.
anzeopauuecKux
YPAGHEeHUU
Tema 5 Cooeporcanue: 11 11 11
Humepnonuposanue u | 1. Annpoxkcumanus GyHkuuu. MHTEpnonsuuoHHbI MHOTOWIEH Jlarpanxka.
IKCIMpanonuposanue 2. WuarepnonsmuoHHsie hopmyiiel HeroToHA.
dynuxyui 3. Pemenne 3amady Ha HaxoXKACHHE OOIIET0 BHJA HMHTEPHOISIIUOHHOTO MHOTOYIIEHA
Jlarpanska u ero morpenrHocTy.
6 mom uucie 1a60pamopHblX U NPAKMUYECKUX 3AHAMUN: 4 4 4
6 MOM HUCIe CaMOCmOAMENbHOU padomol: 1 1 1
Tema 6 Cooepircanue: 7 8 7
Yucnennoe 1. ®opmynsl Herlorona — Koreca. Meroasl HpsIMOYroJIbHUKOB, Tpamneuuid, napados
uHmezpuposanue (Cummncona).
2. Wuarerpuposanue ¢ nmomoiisio hopmyi ["aycca.
6 mom uucie 1a60pamopHbIX U NPAKMUYECKUX 3AHAMULL: 2 2 2
6 MOM HUCie CaMOCmOAMeENbHOU padomol: 1 2 1
Tema 7 Cooepircanue: 8 8 6
Yucnennoe peuienue 1. Yucnennoe g epeHIpoBaHue GbyHKIHN. Dopmyisl YHCIEHHOTO
00bIKHOBEHHBIX muddeperpoBanus 1151 N paBHOOTCTOSAIIUX Y3JI0B.
oughghepenyuanvnvix 2. Pemenue 3ama4 4uclieHHOTO AUQGEepeHIIMPOBAHUS ATl TAOIUYHO 3aJaHHON (pyHKIHUU
YPagHeHuu B 3 1 4 paBHOYJAJICHHBIX y3JIaX.
3. Meton Dilnepa [Uisi YUCIEHHOTO peHIeHHs OOBIKHOBEHHBIX U depeHITnanIbHbIX 2 2 -

ypaBHeHUHW. Y TOUHEHHAs cxeMa Diiiepa.




6 mom yuciie ﬂaﬂopamopubtx U npaKkmuviecKux 3aHAMUI:

8 MOM HUCIe CAMOCHLOAMEIbHOU paﬁombt:

Ilepeuenv npakmuueckux paoom:
Brruuciienue morpenHocTei pe3ynbTaToB apupMeTHIecKuX IeHCTBUN Hal MPUOIMKEHHBIMU YUCIIAMH.

Pemenue anreOpandyeckux U TPAHCIICHJACHTHBIX YPaBHCHUM YUCIICHHBIMU METOJIaMH.
Pemenue cuctem TMHEHHBIX YpaBHEHHI TPUOIMKEHHBIMUA METOIaMU. MeTo1 UTepalui.
Pemenue cucreM TUHEHHBIX ypaBHEHUH TPHOIMKEHHBIME MeToIaMu. MeTton 3eraerns.

. Beluncnenue unterpana QyHKIMY YUCICHHBIMU METOAAMMU.
. Yucnennoe nuddepennmpoBanne GyHKINHU, 331aHHON TaOIMYHO.

NogakownE

CocraBieHne HHTEPIOIAIUOHHBIX Gopmyl Jlarpamka. OueHka HOrPeIIHOCTH HHTEPIOIUPOBAHUS (PYHKITUH.

Koncyabranumn

JAudpepeHuipoBaHHbIN 3a4eT

Bcero

56

61

54




3 YCJIOBUSI PEAJIU3ALIUM PABOYEI IPOrPAMMBI YUEBHOI
JUCLMUIIINHBI

3.1 /lna peanuzayuu npocpammul y4eoHOU OUCUURTUHBL OOIHCHBL OblMb NPEOYCMOMPEHbL

cedyrouue CneyuatbHble NOMeU|eHUA:

Kabuner «MaTemaTnieckue QUCHUTUIMHBDY, OCHAIIEHHBIH 000pyJ0OBaHUEM U TEXHHUECKUMHU
CpeAcTBaMU O0Y4CHUSI:

— pabouee MeCTO IpenoIaBaTers;

— TI0CaJI0YHBIC MecTa 00yJaromuxcs (10 KOJUYECTBY 00 yJarOIINXCs);

— y4eOHbIC HAIJISAHBIC TOCOOUS (TaOIHIIBI, TIIAKATHI);

— TEeMaTWYECKHE MAIKH TUIAKTUYCCKIX MaTEPHUAJIOB;

— KOMIUIEKT y4eOHO-METOAMYECKON JTOKYMEHTAIIHH;

— KOMIUIEKT y4eOHUKOB (y4eOHBIX MOCOOUI) MO KOJIUYECTBY O0YyUarOIIUXCSI.

TexHuueckue cpecTBa O0yUCHUS:

— KOMIIBIOTEP C JIMIIEH3UOHHBIM IIPOrPAMMHBIM 00€CIICUCHUEM;

— MYJbTHMEIUANPOCKTOP;

— KaJbKYJISTOPHI

3.2 Hughopmayuonnoe odecneuenue peaiusayuu npocpammol

Jlnst peanu3anuy nporpaMmbl OMOIHOTeYHBIH (HOHIT 00pa30BaTENBHON OpraHU3alyy JOJKEH
MMETh T[€YaTHbIE W/WIM DSIEKTPOHHBIE OO0pa3oBaTeibHble U HMH(POPMALMOHHBIE PECYPCHI,
pEKOMEHIyeMbIE AJIsl UCII0JIb30BAHUS B 00pa30BaTEIbHOM MPOIIECCE.

OcHosHble uCMOUHUKU (6Ce KHU2U OOCMYNHbL 8 INeKMPOHHOU bubauomeke www.book.ru):

1. baxsanos, H.C. Yucnennsle meToasl: yueOnuk / baxsanos H.C., XKuakos H.I1., KoGenbkoB
I"'"M. 9-e u3n. — Mocksa: Jlaboparopust 3nanuit, 2020. — 634 c.;

2. Cemakun, W.I'. IIporpamMMmupoBaHWe, YHCIEHHBIE METOJbl W  MaTeMaTH4YecKoe
MozenupoBanue: yueoHoe nocodue / Cemakun NU.I'., Pycakosa O.JI., Tapynun E.JI., [llkapamyra A.II.
— Mocksa: KnoPyc, 2021. — 298 c.;

3. Ilamun, P.B. CoBpeMeHHbIE YHCICHHBIE METOJAbl B OOBEKTHO-OPMEHTHPOBAHHOM
nznoxenuu Ha C: kype nekuuii / [llamun P.B. — Mocksa: Uatyur HOY, 2016. — 282 c.

Jononnumenvnole ucmounuku (sce kuueu oocmynuwi 6 popmame .pdf na nnamegopme
Google Classroom):

1. BBenenue B uncieHHbIe MeTOABL: yueOHoe ocobue /JI.JI. I'ma3sipuna, M.M. KapueBckuii.
— Kazanb: Kazan. yu-t, 2017. — 122 c.;

2. YucneHHsle METOJIbI U IporpaMmMupoBanue: YuedbHoe nocodbue / B.Jl. Konnaes; Ilox pen.
JLT. Tarapunoii. - M.: Ul ®OPYM: HUL Uudpa-M, 2013. - 336 c.;

3. Iupymos, ¥Y.I'. Uucnennsie MeToabl. Y4yeOHOe ocodue. — M.: 3n-Bo MAU, 1998. - 188
C.;

4. Yucnennsle Metobl. [Ipumeps! 1 3agaun. YueGHO-MeTOAUYECKOE ITOCOOHE M0 Kypcam
«Uupopmarukay u «BeruncnurensbHas marematukay. / Coct.: @.I'.Axmanues, ®@.I".I'ab6acos,
JL.b.Epmonaesa, .B.Manannues. - Kazans: KI'TACY, 2017. — 107 c.;

5. 3enkoB, A.B. Uucnennsie Metoasl: yued. mocodue / A.B. 3enkoB.— ExarepunOypr : M3aso
VYpan. yn-ta, 2016.— 124 c.;

6. Jlexkmuu no kypcy «Hucnennsie metonb» / Coct.: B.E. Pacmonio, M.M. Knynnukosa. —
Kpacnosipck: COY, 2007. - 184 c.

dnexkmponnsvie uzdanus (31eKMpPOHHbBLE PECypPChbl):
1. https://intuit.ru/studies/courses/2317/617/info

2. https://intuit.ru/studies/courses/3533/775/info



https://intuit.ru/studies/courses/2317/617/info
https://intuit.ru/studies/courses/3533/775/info

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOU

TACIATLTAHBI

PesynbTarsl 00y4eHus
(OCBOEHHBIE YMEHMUS,
YCBOCHHBIC 3HAHUS)

Kputepuu oneHku

MeToOb! OLIEHKHU

Ilepeuensv 3nanuii,
0Cc8aAUBAEMBIX 8 PAMKAX
OUCYUNTUHDL:

— METOJIbl XpaHEHUS YUCEI
B mamMsatu OBM u neficTBus
HaJl HUMH, OLICHKY TOYHOCTH
BBIYHCIICHHI,

— METO/IbI pelIeHus
OCHOBHBIX MaTeMaTHYECKHX
3a/1a4 — MHTETPUPOBAHUS,
nuddepeHIpoBaHus,
pELLICHUS TUHEUHBIX U
TPaHCIEHICHTHBIX
YpPaBHEHUUN U CUCTEM
YpaBHEHUU C TIOMOIIIBIO
OBM.

Ilepeuenv ymenutl,
0C6aUBAEMbIX 8 DAMKAX
OUCYUNTUHBL:

— HCHOJIb30BaTh OCHOBHBIE
YHCIICHHBIE METOIBI
pelIeHUs: MaTeMaTHUYeCKUX
3a/1ay;

— BBIOMPATH ONTHMAJIHHBII
YHUCIICHHBIA METOA JUIs
pELIEeHHS TOCTAaBICHHOMN
3a]auu;

— JaBaTh MaTeMaTHYECKUe
XapaKTEePUCTUKH TOUHOCTH
MCXO0THOM MH(pOpMAIU 1
OLIEHUBATh TOYHOCTh
MOJTYYEHHOTO YHCICHHOTO
pelIeHus;

— pa3pabaThIBaTh
QITOPUTMBI U TIPOTPAMMBI
JUISL peLIeHus
BBIYUCITUTENFHBIX 32124,
YYUTBIBAS HEOOXOTUMYIO
TOYHOCTb IOJTy4aeMOT0
pe3yJbTara.

«OTIHYHO» - TEOPETUIECKOE
coJiepKaHue Kypca OCBOCHO
MTOJTHOCTBIO, 0€3 MpoOeIoB, yMEHUs
chopMHpOBaHBI, BCE
IPEyCMOTPEHHBIE TPOTPAMMOi
yueOHbIE 3a/JaHHsI BBITIOJTHEHBI,
Ka4eCTBO UX BBITIOJHECHUS OLIECHECHO
BBICOKO.

«XOpOIIOY - TEOPETUIECKOE
coJIepKaHne Kypca OCBOCHO
MOJIHOCTHIO, 6€3 MpoOeIioB,
HEKOTOPBIC YMCHHUS
c(hOpMHPOBAHBI HEIOCTATOYHO, BCE
MIPEIyCMOTPEHHBIE TIPOTPaAMMON
yueOHBIC 3a/JaHHsI BBITIOJTHEHBI,
HEKOTOPBIC BUJIBI 3a/IaHUH
BBITIOJTHEHBI C OIITMOKAMHU.

«Y IOBJIETBOPUTEIBHO) -
TEOPETUYECKOE COJIEPIKaHNE Kypca
OCBOEHO YaCTHUYHO, HO MPOOEIbl HE
HOCST CYILIECTBEHHOI'O XapaKkTepa,
Heo0X0uMble yMEHHUS paboThI C
OCBOEHHBIM MaTE€pHaJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBLIIMHCTBO MPEyCMOTPEHHBIX
pOrpaMMoil 00yueHus yueOHbIX
3aJJaHUH BBIIIOJIHEHO, HEKOTOPHIE
U3 BBINIOJHEHHBIX 3aJaHUN
coJiepkKatr OLIHNOKH.

«HeynoBiaeTBOpUTETHEHOY -
TEOPETHUECKOE COAEpIKaHNEe Kypca
HE OCBOCHO, HEOOXOUMBIC YMEHUS
He COPMUPOBAHBI, BEITIOTHEHHBIC
yueOHBIC 3aJJaHUs COJIEPKAT
rpyOble OLINOKH.

TECTHUPOBAHUE TIO
TeMe/pasneny;
npoBepoyHas paborta;
YCTHBIN OIPOC;
CcaMOCTOSTENIbHAs paboTa;
HaOJIFOEHYE 3a
BBIITOJTHCHHEM
MPAKTHYECKOTO 3aaHus
(1esITeIbHOCTHIO
CTYJICHTA);

OIICHKA BBITOJIHEHHS
MPaKTUYECKOTO 3aTaHHS
(paboTsl).




