[Ipunoxenue 3.22

K OCHOBHOMH TTpodeccruoHaIbHON
obpazoBarenbHOl mporpamme 09.02.07
NudopmaimoHHbie cUCTEMBI U
nporpammupoBanue ([Ipukaz I'TIOY
TO «AIIK» Ne 632 ot 02.12.2022)

PABOYAS ITIPOTPAMMA YUYEBHOU JUCITATIIVMHBI
HucneHHble METOBI

JloHCKOM
2022



[Iporpamma pa3paborana Ha ocHOBe TpeOoBaHuii  ¢eaepaTbHOTO
roCyAapCTBEHHOT0 00pa30BaTENbHOTO CTaHJIApTa CpelHero NnpodeccHoHaTIbHOTO
obpazoBanus mo crnenuanbHocT 09.02.07 HuHbopManmoHHBIE CHCTEMBI H
nporpammupoBanue (ITpukaz Muno6puayku Poccum ot 09.12.2016 N 1547 (pen.
or 17.12.2020) ¢ y4eroM NpUMEpPHOW OCHOBHOH OOpa3oBaTEIBLHON MpPOrpaMMBbI
cpeaHero mpodeccuoHaabHOro oOpasoBaHus 10 crnernuaibHoctd  09.02.07
Nudopmarnmonnsie CUCTEMBI u IpOrpaMMHUpPOBAHUE (denepanbHOE
rOCy/IapCTBEHHOE OO/KETHOE 00pa3oBaTENbHOE YUPEXKICHUE TOMOIHUTEIHLHOTO
npodeccuonansHoro obpasoBanus «WHCTUTYT pa3BUTHA NPOPECCHOHATBHOTO
oOpa3oBaHMUsl)

Opranuzanusi-pa3padoTUHK:
['ocynapctBenHoe mpodeccHoHaibHOEe 00pa30BaTeNbHOE — YUPEXKIICHUE

Tynbckoit 00acT «/{oHCKOM MOMUTEXHUUECKUN KOJIISIHEK»

PazpaboTtunk(u): [lornosa O.b.



COJIEP)KAHUE

. OBIIIASI  XAPAKTEPUCTUKA  PABOYEH  TIPOTPAMMDI
YYEBHOU JUCIUTIINHBI

. CTPYKTYPA U COEPXXAHUE YYEBHOU JTUCLIUTIJINHEI
. YCJIOBUS PEAJIN3ALIMN YUEBHOM JTUCLMITIVHBI

. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS YYEBHOU
JTIUCLIATUIAHBI



1. OBIIAS XAPAKTEPUCTHKA PABOYEH ITPOTPAMMBI YUYEBHOU

JUCHUIVIMHBI YUCJIEHHBIE METO/IbI

1.1. MecTOo AMCHMILVIMHBI B CTPYKType OCHOBHOH NpogeccHoHAIBLHOI 00pa3oBaTe/bHOM
nporpamMmbl.  YueOHas  JAMCLUILIMHA YucneHHple  METONbI  NPUHAMIEKUT K

obmenpodecCuoHATPHOMY ITUKITY.

1.2. HGJ'IB U IJIAHUPYCMBIC PE3YJIbTAThl OCBOCHUA AUCHUIIIINHBIL:

Koo IIK,
OK Ymenua 3nanus
OK 1, 2,4, HUCIIOJIb30BaTh OCHOBHBIC UMCJIICHHBIE METOJBI METO/Ib! XPAHEHHS THCEN B IAMSTH
5.9 10 pelieHusa MaTeMaTUYCSCKUX 3a/1a4; P o
H'K '5 1 'HK BEIOUpAaTh ONTHMAJBHBIN YUCIEHHBIA METOJ SIICKTPOHHO"BBIMHCTHTCIEHOM MALIHHEL
<l . airee — DBM) u neiicTBUS HaL HUMUA

9.2 JUISL pEIIeHU MOCTaBJICHHOW 3aj1auu; (a ) UH i

' OIICHKY TOYHOCTU BBHIYHCIICHUH;

JlaBaTb ~MAaTE€MaTH4YECKHE XapaKTEpUCTUKU
TOYHOCTH  WCXOZHOW  HWHpopManmuum U
OLICHUBAaTh TOYHOCTb IIOJIy4YEHHOT O
YHUCIIEHHOTO PEIIEHUS;

pa3padaTeIBaTh aJITOPUTMBI U IPOTPAMMBI IS
peLIeHUs BBIYUCIUTENBHBIX 3a/1a4, YUYUThIBAS
HEOOXOIUMYIO TOUHOCTh ITOJy4aeMOro
pe3yabpTaTa.

METO/IbI PELICHUsT OCHOBHBIX
MaTeMaTHYECKHX 3a1a4 —
UHTETPUPOBAHUS,

I depeHInpOoBaHuUs, PEILICHUS
JMHEWHBIX ¥ TPAHCHEHICHTHBIX
YPaBHEHUI U CUCTEM YpaBHEHUH C
rnmomoIso DBM.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUIIIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOIl padoThI

Bup yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrPaMMBbI 54
B TOM YHCIIE:

MPAaKTUYECKUE 3aHATUS 32
JuddepenunpoBanHblii 3a4eT. 2




2.2. TeMaTH4yecKMil IJIAH U coJepkaHMe YUeOHOH qucuMnInHbI OM.10. YAC/IEHHbIE METO/AbI

Yposens Koowu
0CGOCHUS | KOMNemeHyuil,
Oovem dopmuposanuro
Haumenosanue
Cooepicanue yuebnozo mamepuana u hopmuvl Op2aHu3AUUYU 0eAMETbHOCHU 00YUAIOUWUXCA 6 KOmopbix
pazoenoe u mem
yacax cnocobcmeyem
emeHm
npozpammol
1 2 3 4 5
Tema 1. Di1eMeHTDbI Cojaepsxanue yueOHOr0 MaTepuaJia 6 OK1,2,4,5,9,
TeopHuH norpemHocrei | Mcrounuky u kinaccuuKaIus MOrpenrHOCTeH pe3yIbTaTa YHCICHHOTO PEIeHNs 3aJauu. 2 2 10,
B ToM unciie NPAKTHYECKHX 3aHATHI H J1a00PATOPHBIX padoT 3 IIK 5.1, 1IK' 9.2
Brruucnenne norpemHocTeld pe3yabTaToB apuMeTHUeCKUX IeHCTBUI Ha MPUOIMKEHHBIMH 5
YHCIIAMH.
Brruncnenue morpenrHocTeil pe3yibTaToB apuMEeTHYECKUX ASHCTBAN Hal MPUOIMKEHHBIMHU 2
YHCIIaMU.
CamocTosiTeibHast padoTa o0yuyawnuxcs (He NpegycMOTPeHA)
Tema 2. Conep:xanue yueOHOro MaTepuaJia 8 OK1,2,4,5,9,
IpubuKEHHBbIE ITocTaHOBKA 3a/1aUM JIOKAJIHM3ALUH KOPHEH. 2 2 10,
peneHust YuCIeHHbIE METO/IBI PEIICHNS YPABHEHUI. 2 IIK 5.1, 1IK' 9.2
anredpanvecKux u B ToM uncie npakTHYecKUX 3aHATHI W 1a00pPaTOPHBIX padoT
TP3HCH9HI£9HTH1>IX Pemenne anreOpanyueckrx U TPAHCIEHICHTHBIX YPAaBHEHHI METO/IOM MOJIOBUHHOTO JAETICHUS U ) 3
YpaBHEHHH METOJOM UTEPALMA.
Camocmoamenvnaa padboma odyuaroumjuxcs 2
Paspabomka ancopummos u npoepamm 015 pewieHust ypagHeHul YUCIEeHHbIMU Memo0amu.
Tema 3. Pemienue Conep:xanue yueOHOro MaTrepuaJa 12 OK1,2,4,5,9,
CHCTEM JIMHEHHBIX Meton I'aycca. 2 2 10,
ajredpanyecKnux Mertop urepanuii pemenust CJIAY. 2 IIK 5.1, 1K 9.2
YPaBHEHUI Meropn 3eiinens. 2
B ToM uncie npakTHYeCKHX 3aHATHIL 1 1a00PaTOPHBIX padoT
Pemenne cuctem TMHEWHBIX YpaBHEHUH MPUOIIKEHHBIMH METOTAMH. 2 3
Pemenue cucteM JIMHEHHBIX ypaBHEHUH pUOIMKEHHBIMI METOAAMHU. 2




CamocTrosiTetbHasi padoTa 00yYaroIMXcst

Pa3zpaboTka anropuTMOB U IPOTPaMM JJIsI PELISHHS CUCTEM YPaBHEHUI YNCICHHBIMHA METOJaMH.
Cocrasnenune cBogHON Tabmump! «O6mactu npuMeHeHnst MeTonoB pemerns CJIAY meromamu ["aycca,
urepaiuii, 3enaens.

Tema 4.
HNnTepnosiupoBanue u
JIKCTPANOJMPOBAHHE
bynkuuii

Conep:xanue yueOHOro MaTepuaJia

MHATepnoasaimoHHbIi MHOTOWIEH Jlarpanxa.

WuaTepnionsunonnsie popmynsl HeroToHa.

HHTepnoaupoBanye claiiHaMu.

N[N N 0O

B ToM uncie NpaKTHYeCKUX 3aHATHI M 1a00paTOPHBIX padoT

CocraBiienne HHTEePIOISIIUOHHBIX (hopmyn Jlarpamxa, HeloToHA, HaX0XKIeHIEe HHTEPIOISIIHOHHBIX
MHOTOYJIECHOB CIUIaHAMHU.

CamocTosiTesibHasi padoTa o0yuyanuxcs (He NpegycMOTpPeHA)

OK 1,2,4,5,9,
10,
TK 5.1, TIK 9.2

Tema 5. YucjaeHnHoe
HHTErPUPOBaHUE

Conep:xanue yueOHOro MaTrepuaJia

10

®opmynsl Heiorona - Koteca: MeTos1 mpsIMOYTOJIbHUKOB.

®Dopmynst Hetorona - Koteca: meron Tpameruii, mapabod.

N

WuTerpupoBanne ¢ momomisio opmyn I'aycca.

N

B Tom uynciie npakTUYEeCKUX 3aHATHIA M J1a00PATOPHBIX PadoT

Brruncienue HWHTCTPaJIOB METOAAMHU YUCIICHHOI'O MHTCIPUPOBAHUS.

Camocmoamenwvhan paboma odyuarouuxcs
Paspabomka ancopummos u npocpamm 01 YUCIeHHO20 UHMESPUPOSAHUSL.

OK1,2,4,5,9,
10,
IIK 5.1, TIK 9.2

Tema 6. UnciienHoe
pelenne
00BLIKHOBEHHBIX
auddepeHINATBHBIX
YPaBHEeHUi

Conep:xanue yueOHOro MarepuaJa

Merton Ditnepa. YToun€éHHas cxeMa Jisepa.

Meton Pynre — Kyrra.

NN N N

B ToMm uyncie npakTHYeCKUX 3aHATHIA M J1a00paTOPHBIX padoT

ITpumMeHeHne YMCIeHHBIX METOAOB sl pelieHus AuddepeHInanbHbIX YPaBHEHHH.

CamocTrosiTetbHasi padoTa 00y4yarommxcs

Pa3paboTka anropuTMOB B IPOTpaMM IS petieHus TuepeHInaIbHBIX YPaBHEHUH YHCICHHBIMU
METOAAMHU.

Cocrasienue cBogHOM Tadbmuibl «O01acTH IPUMEHEHHSI METOJI0B Diiniepa, Pynre-KyTra s pemenns
O0OBIKHOBEHHBIX TUQQepeHIINATBLHBIX YPAaBHEHUI.

OK 1,2,4,5,09,
10,
TIK 5.1, TIK 9.2

Jugppepenyuposannsiit 3auem

Bcezo:

54




3. YCJIOBUA PEAJIN3AIIMA TPOTPAMMBI YUEBHOM TUCHUILIMHBI
OI1.10. YUCJIEHHBIE METO/bI

3.1. JIns peanuszanuu nporpamMmbl y4eOHOW JUCIUIUIMHBI MPEAYCMOTPEHO CHEUATbHOE
MOMEIIEHUE:

Kabuner «Martematnueckue AWCHHUIUIMHBIY, OCHAIICHHBIH  O0OpyIOBaHHEM H

TEXHUYCCKUMU CPEACTBAMU O6y‘ICHI/I$IZ

- pa60qee MECTO IIPEIogaBaTeIsi,

- MOCaJI0YHbBIE MeCTa 00YyJarOIUXCs (M0 KOJTUYECTBY 00yUaIOIINXCS);

- yueOHBIC HATJISTHBIC TTOCOOUS (TaOJIUIIBI, TUTAKATHI);

- TEMaTUYECKHE MaNKH TUIAKTUIECKUX MaTEepUaIOB,;

- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH;

- KOMILJIEKT y4eOHUKOB (Y4eOHBIX OCOOU) 10 KOJIMYECTBY OO0 yUaIOLIUXCSL.
TexHuueckue cpencTBa 0OydeHus:

- KOMITBIOTEP C JIMIEH3UOHHBIM IPOrPaMMHBIM 00€CIIEYCHHEM;

- MYJIbTUMETUATIPOEKTOP;

- KaJIbKYJISTOPBIL.

3.2. UndopmanoHHoe obecrniedeHre peajn3alui NPOorpaMmMbl

OcCHOBHBIE HCTOYHUKH
1. 3enkoB, A. B. Uucnennsie meToibl : yueoHoe nocodue st CITO / A. B. 3enkoB. — M. :
WznarensctBo KOpaiit, 2017.

I[OHOJIHI/ITCJII)HBIC HCTOYHHKHU

HurepHer — pecypcebl:
1. http://www.uchites.ru/chislennye_metody/posobie
2. http://www.intuit.ru/department/calculate/vnmdiffeq/
3. http://lwww.intuit.ru/department/calculate/calcmathbase/



4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMSI YYEBFHOU
JUCIHHUIIJIUHBI 0N.10. YAC/TEHHbIE METO/b

Pesynomamut 06yuenus

Kpumepuu OUECHKU

Dopmol u memoowt

OUeHKU
Ilepeuens 3snanuti -

p , «OTAN4HO» TEOPETHYECKO® | [Jyrener dhopM 1
0C8aUBAEMbIX 8 PAMKAX
‘ p coJiep>KaHue Kypca OCBOCHO | \1o10110B KOHTPOIS H
UCYUNTUHDBL:

Y MOJIHOCTBbIO, 0e3 mpoOesnoB, yMEHHS OLICHKH
o METObI XpaHeHHs chOpMUPOBaHbI, BCE MPEIyCMOTPEHHBIE

o 6 . KomneroTepHoe

YHceN B MaMATH 3JEKTPOHHO- | MPOrpaMMou Y4COHBIC 3alaHusA TeCTHDOBANIC Ha SHAHME
BBIYKMCITUTEIbHOW ~ MAIIWHBI | BHIIOJHEHBI, KAYECTBO HX BBIIOJHEHUS p

(mamee — DBM) m nelictBus
HaJ] HUMH, OLEHKY TOYHOCTH
BBIYHCIICHMI;

o METOZBI peIICHUS
OCHOBHBIX MaTeMaTH4eCKuX
3a1a4 — MHTETPUPOBAHUS,
IuddepeHnInpoBanus,
peLIeHus JIMHEWHBIX U
TPaHCLCHJCHTHBIX yPaBHEHUH
U CUCTEM YpPaBHEHHUH C
nomorpio 9BM.

Ilepeuenv ymenuii,
0C8aAUBAEMBIX 8 PAMKAX
OUCYUNTUHDL:

° HCIIOIL30BaTh
OCHOBHBIE YHCJICHHBIE METOIBI
pereHus MaTEeMaTHYECKUX
3a1ad4;

. BBIOMpATh
ONTUMAaNIbHBIN YHMCIICHHBIN
METO/I JUTSE pelenus
ITOCTaBJICHHOH 3a/1a4H;

. JaBaTh
MaTeMaTHU4eCcKHe
XapaKTEPUCTUKHU TOYHOCTH
UCXOAHON WHpOpMAIMK |
OIICHHUBAThH TOYHOCTB
MTOJIYIEHHOTO YUCIIEHHOTO
peIICHMS;

. pa3pabaTsiBaTh

AITOPUTMBI M TPOTPAMMBI JJI5T
PCILICHHS BBIYMCIUTEIBHBIX
3aaa4, ydYuThIBas
HEOOXOUMYIO TOUHOCTh
MOJY9YaeMOro pe3yibTara.

OICHCHO BBICOKO.

«Xopomro» - TEOPETHYECKOE
coJiepKaHue Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MpoOesoB, HEKOTOPHIE
yMEHHSI COPMUPOBAHBI HEIOCTATOYHO,
BCE IMPEAYyCMOTPEHHBIE MPOTPaMMOM
yueOHbIC 3aIaHus BBIIOJHEHBI,
HEKOTOPBIC BHUJIBI 33JIaHUN BBITTOJTHEHBI C
OIIIMOKaMH.

«y,HOBJ'IeTBOPI/ITeJ'IBHO» - TCOPETUUCCKOC
COACPIKAaHUEC KypCa OCBOCHO YaCTUYHO,
HO HpO6€JII>I HC HOCAT CYILICCTBCHHOI'O

XapakTepa,  HEOOXOIUMbIE  yMEHHSA
paboTBl C OCBOCHHBIM MaTEpHUaIOM B
OCHOBHOM c(OpMHUPOBaHBI,
OOJIBIIMHCTBO PEIyCMOTPEHHBIX
IIPOrpaMMon o0y4yeHHs y4eOHBIX
3aJJaHUi BBINOJIHEHO, HEKOTOphIE W3
BBIMOJIHEHHBIX ~ 3aJaHUN  cojepKaT
OLIMOKH.

«HeynoBneTBOpUTENBHOY -
TEOpETHUYECKOe COJep)KaHue Kypca He
OCBOEHO, HEOOXOJIMMBbIE YMEHHS He
chOpMHUPOBaHHI, BBLIIIOJIHEHHEIE
yueOHbIe 3aJaHus cojepxaT TpyOble
OIIIMOKH.

TEPMHUHOJIOTUH 10 TEME
. TectupoBanue

CamocrosiTenbHas
pabora

. 3amura pedepara
. CemuHap

. HaOmronenue 3a
BBINTOJHEHUEM
MPAKTUYECKOTrO 3aJIaHuUs
(1esATeTLHOCTHIO
CTYICHTA)

. Ouenka
BBITTOJIHCHHUSI
MPAKTUYECKOTO 3aaHuUs
(paboTsr)

. IloaroroBka u
BBICTYILIICHUE C
JIOKJIaI0OM, COOOIIIEHHEM,
Mpe3eHTalnen

. Pemenne
CUTYaLlMOHHOU 3a7a4ul




