HITOY «IKYTCKUN KOJUIEIK MHHOBAILIMOHHBIX TEXHOJIOT Uiy

| VTBEPXKJIEHO
Jupexrop HIIOY «IKWUT»
. e ) JLH. Toi
\ «31» aBrycra 2020 r.

PABOYASI ITIPOTPAMMA YYEBHOW JUCIUILINHBI

OI1.10 YucjeHHbIE METOALI

CrnenmanbaocTs: 09.02.07 MapopmaliioHHbIe CUCTEMBI U IPOTPaMMHUPOBAHUE

KBanudukanus nporpaMMucT

®opma 00y4eHHs OUHAs

I'ox Ha6opa 2020

Skytck, 2020



PaGouass mporpamMma mnpodeccnoHaTbHOTO MOIYyJNsl pa3padoTaHa Ha OCHOBE
denepasbHOrO TOCYAAPCTBEHHOTO 00pa3oBaTENbHOTO CTaHAApTa CPEAHEro
npo¢heCCUOHAIBHOTO 00pa3oBaHuUsI o CIIECLIMAITLHOCTH 09.02.07
NudopmanmoHHbie CUCTEMBI U POrPaMMHUPOBAHUE.

Opranmzarusi-pazpadorunk: HIIOY  Skyrckuit  KOUIeIX WHHOBAIMOHHBIX
TEXHOJIOTUH

Pazpaborunku: Tapacosa T.M., mpenogaBaTenb



COJEP)KAHUE

TTACIIOPT PABOYE TTPOTPAMMOBI JIMCHUTITAHDI ... 4
CTPYKTYPA U COJIEPYKAHUE JIMCLIATUTAHDBL. ..o, 6
YCJIOBUS PEATTM3AITAN JTACTIATITAHDL. ... 9

KOHTPOJIb 1 OUEHKA PE3VJIbTATOB OCBOEHUA JUCLIUIUIMHEL .... 10



1. IMACIIOPT PABOYEW IPOIPAMMBI JUCHUILIAHBI
OI1.10 YUCJIEHHBIE METO/IbI

1.1. O6nacts npuMeHeHUs pabodeit mporpaMmbl

Pabouass mporpaMma IUCHUIUIMHBI SIBJSIETCS YacThi0 00pa30BaTeIbHOU
nporpammel B cootBeTcTBUH ¢ PI'OC CIIO no cneumansHoctd 09.02.07
WNudopmanioHHble CUCTEMBI 1 POTPAMMHUPOBAHHE.

1.2.  MecTo AUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTEIbHON MPOTPAMMBI:
OII1l. O6menpodeccuoHaTbHbBIN UK
OI1.10 YucneHHBIE METOIBI

1.3. llenu u 3a7a4u JUCITUTUIMHBI — TPEOOBAHMSI K pe3yIbTaTaM OCBOCHUS
JTUCHUILINHBI:

B pesynpTaTe OCBOCHUS JUCHUIUIMHBI OOYYAIOIIUWCA JIOJDKEH WMETh
MPAKTUYECKUAM OTIBIT:

— bunocodckoit Teopuei u METOI0JIOTHEeN MMO3HAHUS
JNEHUCTBUTENLHOCTH, 3HAHUEM CQOpPMHUpPOBABIIUMXCI B (UIOCOPUU METOAOB
UCCIIEIOBAHUS IPUPOHBIX U COLIMAIIBHBIX SIBICHUM.

B pe3ynbTaTe 0CBOCHUS MUCIUTLTAHBI O0yYarOIIHIACS T0TKEH YMETh:

— MCIIOJIb30BaTh OCHOBHBIE YUCIEHHBIE METObI PELICHUS
MaTEeMaTUYECKUX 3a]1ay;

— BBIOMPATh ONTUMAJIBHBIA YUCIACHHBIA METO ISl PEILICHUS
MOCTaBJICHHOM 3a/1a4u;

— JlaBaTh MaTEeMATUYECKHUE XapAKTEPUCTUKU TOUHOCTU UCXOTHOM
uH(OpPMAITUHU U OLICHUBATh TOYHOCTH MOTYYCHHOTO YUCIICHHOTO PEIICHUS;

- pa3pabaThIBaTh AITOPUTMBI M IPOTPAMMBI JIJIST PEIICHHS
BBIYHCIIUTEIHHBIX 3a/1a4, YYUTHIBAsI HEOOXOUMYIO TOYHOCTh MOTY4aeMOTO
pe3ynbTara.

B pe3ysnbTaTe 0CBOCHHUSI TMCUUILTMHBI O0yUYatOIIMACs T0KEeH 3HATh:

— METO/Ibl XpAHEHHUS YUCEN B MaMSITH 3JIEKTPOHHO-BBIUMCIUTEIbHON
MaiuHbl (ganee —9BM) u 1eiicTBUS Hal HUMU, OLIEHKY TOYHOCTH BBIYMCIICHU;

— METO/Ibl PEILICHHS] OCHOBHBIX MaTEMAaTUUYECKUX 3a]1a4 —
WHTETPUPOBAHUS;

— mudpepeHupoBaHus, PEIICHNUS TUHEWHBIX U TPAHCIICHACHTHBIX
YPaBHEHUU U CUCTEM YPABHEHMUM;

- ¢ rtomons DOBM.

[1K u OK, koTOpbI€ aKTyaqu3upyIOTCS MPU U3YUEHUH TUCHUILTAHBIL:



OK O01. Beibupats cmocoObl pemieHHs 3a1ad  npodecCHoHATbHOM
NESATENIbHOCTH, IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 02. OcymiecTBasTh MOWCK, aHAIW3 W WHTEPIpETAldi0 MHGOpPMAIUH,
HEOOXOUMOM I BBIIOJHEHUS 3344 IPO(EeCCUOHATIBHON AESITENbHOCTH.

OK 04. PabGotatb B KONJIEKTMBE U  KOMaHAe, 3(PPeKTUBHO
B3aMMOJICHCTBOBATD C KOJIJIETaMU, PYKOBOJICTBOM, KIIMEHTAMHU.

OK 05. OcymecTBiATh yCTHYIO W NIMCBMEHHYIO KOMMYHHUKAIMIO Ha
rOCy/IapCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEH COLMAIbHOIO U KYJIBTYPHOIO
KOHTEKCTA.

OK 09. [TposaBnsTh rpaXJaHCKO-TTaTPUOTHYECKYIO MO3UIIHIO,
JEMOHCTPUPOBaTh  OCO3HAHHOE  IOBEJACHHE HA  OCHOBE  TPAaJUIMOHHBIX
00I1eueI0BEYECKUX IIEHHOCTEH.

OK 10. ITonp3oBaThcs mpohecCHOHaTbHON JOKYMEHTAuel Ha
rOCy/IapCTBEHHOM U MHOCTPAHHOM $SI3bIKaX.

[IK 1.1. ®opmupoBaTh aJropuT™Mbl pa3pabOTKU MPOTPAMMHBIX MOIYJCH B
COOTBETCTBUH C TEXHUYECKUM 33 JaHUEM.

I[IK 1.2. Pa3pabaTeiBaTh TpOrpaMMHBIE MOJYJIA B COOTBETCTBHH C
TEXHUYECKUM 3aJaHUEM.

[IK 1.5. OcyuiecTBasiTh peakTOPUHT ¥ ONTUMHU3ALUIO MPOrPaMMHOIO KOJIA.

IIK 11.1. OcymectBiars cOop, 00pabOTKy W aHaiau3 uHpoOpMaluu s
POEKTUPOBAHUS 0a3 TaHHBIX.

1.4. KonuuecTBO 4acCOB HA OCBOEHUE JUCLHUILINHBI:

MakcumanbHON yaeOHOM Harpy3ku o0ydaromierocsi 48 4acoB, B TOM YHCIIE:

- ayauTOpHOM ydeOHOM paboThl oOydaromierocsi (00s3aTeIbHBIX Y4EOHBIX
3aHATUI) 32 4acos;

- BHEAyJAUTOPHOM (CaMOCTOSITEIbHOM) yueOHOM paboThl oOyuatomierocs 16
4acoB.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl

Buj yueOHoit padoThl Odnem b
yacax

O0bem 00pa3zoBaTeIbHOM MPOrpaMMbI 32

B TOM YHCJIE:

TEOPETHUECKOE 00yUeHne 14

MPAKTUYECKUE 3aAHATHUSA 18

Camocmosmenvnas paboma* 16

IIpomeskyTOUHAS aTTecTAUMS

YCamocrostenbras paboTa B paMKax 00pa3soBaTEIBHOI IIPOrpaMMbl IIAHHPYETCsS: 00pa3soBaTEIIbHON OpraHH3aLHeii
¢ cootBeTcTBuH ¢ TpeboBanmsmu @I'OC CIIO B mpenenax o0beMa yueOHOHN AWCIUILIMHBI B KOJMYECTBE YaCOB,
HEOOXOMUMOM JUTsI  BBIMIOJIHCHHS 3aJaHUN  CaAMOCTOSATCNLHOW pabOThl  OOydYaIOIIMXCS, TPEAYCMOTPEHHBIX
TEMATUYCCKUM TUIAHOM U COJICPIKaHHEM y4eOHOU AUCIIUTUINHEI.
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2.2. TemaTnyeckui 1iaH U coaepxxkanue yueonou nucuumianubl «OIL.10. YACJIEHHBIE METO/IbI»

Koovt komnemenuuii,

Haumenosanue Cooeprcanue yueonozo mamepuana u hopmol op2anuzayuu oesmeabHocmu Oovem 6 dopmuposanur komopuwix
paszoenoe u mem odyuarouguxcs yacax cnocoocmeyem 31emMeHm
npozpammot
1 2 3 4

Tema 1. Dj1eMeHTBI Copep:xxaHue y4e0HOro MmaTepuaJja OK 1,0K 2,0K 4, OK 5,
Teopuu Hctounukn u KiIacCHPUKAMg TOTPEIIHOCTEH pe3yabTara UHCIEHHOTO OK 9, OK 10,
MOrpenHocTel pELICHUS 3a/1a4H. 5 MK 1.1, 1.2, IIK 11.1.

B ToM 4nciie NPaKTHYECKUX 3aHATHH M 1a00paTOpHBIX padoT

CamocTosiTesibHast padoTa 00y4arommxcst
Tema 2. ConepxxaHue y4eOHOro Marepuasa OK1,0K2,0K4,0KS5,
IpubanxkéHubIE [TocTaHoBKa 3agaud JIOKAIM3AlMU KOpHEW. YMCIEHHBIE METOIbl PEIICHUS OK 9, OK 10,
peuieHust ypaBHEHUH. 6 IIK 1.1, 1.2, IIK 11.1.
ajaredpanvyecKux u B ToM 4nc/ie NPaKTHYECKUX 3aHATHH M 1a00paTOpHBIX padoT
TPaHCUEHAEHTHBIX CamocTosiTesibHast padoTa 00y4arommxcst
YpaBHeHMii
Tema 3. Pemmienne ConepxxaHue y4eOHOro Marepuasa OK 1,0K2,0K4,0KS5,
CHCTEM JIMHEHHBIX Meton I'aycca. Meton utepanuii pemenust CJIAY. Merop 3eiiaens. 6 OK 9, OK 10,
ajredpanyecKux B Tom unciie npakTHYECKHUX 3aHATHI U JJa00PaTOPHBIX padoT IIK 1.1, 1.2, IIK 11.1.
YPaBHEeHHUH CamocrosiTesbHast padboTa 00y4arIuXcs
Tema 4. Copep:xxaHue y4e0HOro MmaTepuaJja OK 1,0K 2,0K 4, OK 5,
HNuTepnoaupoBanne | uTepnonsuuoHHblii MHorowieH Jlarpamxka. MHTepronsiuoHHbIe (HopMyIbl OK 9, OK 10,
U HrloToHa. K 1.1, 1.2, IK 11.1.
IKCTpanoJupoBanue | MHrepnonupoBaHue CriiaitHaMu. 5)
byHKuui B ToM umHc/Ie NPAKTHYECKHUX 3aHATHH 1 J1a00pPaTOPHBIX padoT

CamocrosiTesibHas padoTa o0yyaromuxcs (MPpM HAJTUYUU YKA3bIBACTCS

TEeMATHKA U COIepP KaHue JOMAIIHUX 3aJaHMil)
Tema 5. Unciennoe | Conepxxanue yueOHOro Marepuajia OK 1,0K 2,0K 4, 0OK 5,
HHTEeTPUPOBaHHE ®opmynsl HeroToHa - Koreca: MmeToas! IpsIMOYTOJIbHUKOB, Tpalelni, OK 9, OK 10,

napaloJl. 5 K 1.1, 1.2, IK 11.1.

WurerpupoBanue ¢ momombio Gopmyn [aycca.

B ToM unciie NpakTHYeCKUX 3aHATHI M J1a00PATOPHBIX PadoT

CamocrosiTesibHast padoTa 00y4aroIuXcs




Tema 6. YUnciennoe | Conepxxanue yueOHOro Marepuajia

peleHue Merog Ditnepa. YTounéHnas cxema Disiepa.

00bIKHOBEHHBIX Merton Pynre — Kyrra.

aupdepeHunaNTLHBIX | B TOM 4ync/ie NPAKTHYECKUX 3AHATHIA U J1AG0PATOPHBIX PadoT

ypaBHeHHii CamocrosiTesibHas padoTa 00y4aroIMXcs (MPH HATHYUM YKA3bIBAETCS
TEeMATHKA U COePrKaHUe TOMAIIHUX 3aJaHMii)

Pa3zpaboTka anropuTMOB U TIporpamMm s perieHus auddepeHnaibHbIX
ypaBHeHI/Iﬁ YUCJIICHHBIMU METOJaMU.

OK 1,0K 2, 0K 4, OK 5,
OK 9, OK 10,
K 1.1, 1.2, IIK 11.1.

Ilpumepnaa memamuka npaKkmuueckux paoom:

Brruncrienue norpenHocTei pe3yabTaToB apupMeTHIecKuxX IeiHCTBUNA Hall TPUOIMKEHHBIMU YHCIIAMH.
Pemienue anredpanueckux U TPaHCLEHIEHTHBIX YPaBHEHHH METOJOM MOJOBUHHOIO AEJIECHUS U METOJJOM
uTepanun.

Pemienue anredpanueckux U TPaHCLIEHIECHTHBIX YPaBHEHUH METOJaMU XOPJ M KacaTeNbHBIX.

Pemenune cucteM TMHEWHBIX YpaBHEHUH NPUOIMKEHHBIME METOJAMH.

CocraBneHne HHTEPNOISILMOHHBIX (opMmyi Jlarpanxka, HproToHa, HaX0XK/1€HHE HHTEPIOJISILIMOHHBIX
MHOT'OWICHOB CILIAHHAMH.

Brruncnenne HHTErpasoB METOIaMU YHCIEHHOTO HHTEPUPOBAHN.

[TpuMeHeHre YMCICHHBIX METOI0B JUIsl perieHus! Tu(depeHIMaTbHbIX YPaBHEHUH.

Hpomeafcymouuaﬂ ammecmauun

Bcezo:
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3. YCJIOBHUA PEAJIN3AIIMA TIPOTPAMMBI YYEBHOM JUCHHUIIINHBI
«OIL.10. YUCJIEHHBIE METObD»

3.1. lnsa peanuzamuu mporpaMmbl y4eOHOW TUCIIUIUTMHBI TOJDKHBI OBITH MPETyCMOTPEHBI
CIICAYIOUC CIICHUATIBHBIC TIOMCIICHUA:

Kabuner «MaremMarnueckne AWCIUIUIMHBLY, OCHAIICHHBIH  00OpYyIOBaHUEM |

TCXHUYICCKUMU CPCACTBAMU 06yquI/1;1:

- pabouee MecTO IpernoIaBaTers;

- IOCA/I0YHBIE MecTa 00yJarIUXCS (110 KOINYECTBY O0yUaIOIIUXCS);

- y4eOHBIC HATJISTHBIC TOCOOUS (TaOIUIIbI, TIITAKATHI);

- TEMaTUYECKHE MANKN TUIAKTHICCKIX MaTEpUasoB;

- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH;

- KOMIUIEKT y4eOHUKOB (y4€OHBIX MOCOOMIT) IO KOJTUYECTBY 00YyUYaIOIIUXCA.
TexHuueckue cpencTra 00y4IeHus:

- KOMIIBIOTEP C JIMIIEH3UOHHBIM ITPOrPAMMHBIM 00eCTICUeHHEM;

- MYJIBTUMEUATIPOEKTOP;

- KQJIbKYJISTOPBIL.

3.2. UnpopMmannoHHOe oOecnedeHne peaJn3anuu NpPOorpaMmMbl

Jns peanu3anuu TporpaMMmbl  OMOIMOTEUHBIH (OHJI 00pa3oBaTeIbHON OpraHU3aluu
JIOJDKEH MMETh TeYaTHbIe W/UITH 3JIEKTPOHHbBIE 00pa3oBaTeIbHble U HH(POPMALIMOHHbIE PECYpPCHI,
PEKOMEHAYEMBIX JUIS UCTIOIb30BAHUS B 00pa30BaTEIHLHOM MPOLIECcCe

3.2.1. IleuaTHbie U3AAHUA

1. I'mapmyTnuHOB, P.®D. Uncnennsie Metoas! : yueOHoe nocodue / P.®. ['miabMyTIuHOB,
K.P. Xabubyniuna ; MunucrepctBo oOpa3oBanus U Hayku Poccuu, Kasanckuii HamoHa bHbIH
UCCIIEIOBATEIbCKUNA TeXHoJorndeckuil yHusepcuteT. — Kazanp : KazaHckuil HayyHO-
uccienaoBarenbekuii Texnonorndeckuii yausepcutet (KHUTY), 2018. — 92 c. : un. — Pexum
noctyna: mo mnoxanmucke. — URL: https://biblioclub.ru/index.php?page=book&id=500887. —
bubmuorp.: c. 88. — ISBN 978-5-7882-2427-5. — TekcT : 27IeKTpOHHBII

2. BepxOunkuii, B.M. UucneHnHsie METOIbI: MaTEMAaTUYECKUM aHAN3 U OOBIKHOBEHHBIC
muddepennmanbabie ypaBHeHus : [16+] / B.M. Bepxouukuii. — U3a. 4-e. — Mocksa ; bepiun :
Hupexkr-Meamna, 2021. — 402 c. : Tabn., un. — Pexum pnocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=602376. — bubnuorp.: ¢. 387-392. — ISBN 978-
5-4499-1966-3. — TekcT : JIEKTPOHHBI.



https://biblioclub.ru/index.php?page=book&id=500887
https://biblioclub.ru/index.php?page=book&id=602376

4. KOHTPOJIb M1 OLIEHKA PE3YJbTATOB OCBOEHMSI YYEFHOU
JANCHUITVINHBI «OI1.10. YUCJEHHBIE METOAbD»

Pes3yromamut 00yuenusn

Kpumepuu oyenku

Dopmbl u Memoowvl
OUeHKU

llepeuens 3nanutl,
0Cc8aUBAEMbBIX 8 PAMKAX

OUCYUNTUHDL:

L] METOAbI XpaHCHHUA
YUCCII B MNaMATH DJJICKTPOHHO-
BBIYHCIIMTEILHON MalllnuHBI

(manee — OBM) u pneiicTBus
HaJ HHUMH, OICHKY TOYHOCTH
BBIYMCIICHHI;

. METOABI peIICHHS
OCHOBHBIX MaT€MaTHIECKHUX
3a1a4 — MHTEerPUPOBaHUS,
muddepeHunpoBanus,
pellIeHUs JIMHEHHBIX U
TPAHCUEHACHTHBIX YPaBHEHUN
Y CHCTEM ypaBHEHUI ¢
noMoupo 9BM.

Ilepeuenv ymenuti,
0C8aAUBAEMBIX 8 PAMKAX
OUCYUNTUHDL:

° HCITONIB30BaTh
OCHOBHBIE€ YHMCIIEHHBIE METOJIBI
peleHust MaTeMaTHYECKUX
3a/1a4;

. BEIOMpATh
ONTUMAaTbHBIN YHCICHHBIN
METO/ IS penieHus
IOCTaBJICHHON 3a7a4Hu;

. JaBaTh
MaTeMaTUICCKHUEC
XapaKTePUCTUKU TOYHOCTH
UCXOAHOW  uWHpOpMAIUK U
OIICHHUBAThH TOYHOCTh
MOJTY4YEHHOTO YHCIICHHOTO
peIIeHuUS;

o pa3pabaTrIBaTh

AITOPUTMBI U TIPOTPAMMEI TSI
PeIICHUS BEIYNCITUTETBHBIX
3a]a4, YIUThIBas
HEOOXOMMYIO0 TOYHOCTh
MOJTy4aeMOro pe3yabTara.

«OTIUYHO» - TEOPETUUYECKOE
Co/Iep’KaHHe Kypca OCBOCHO IMOJHOCTBIO,
6e3 mpobenoB, yMeHusi COPMHUPOBAHBI,
BCC MPEIyCMOTPEHHBIC IPOrpaMMOin
y‘IeGHBIe 3aJaHus BBIIIOJTHCHBI, KAYCCTBO
HUX BBINIOJITHCHUA OLICHCHO BBICOKO.

«Xopo1io» - TEOPETUYECKOE
coJiep>KaHue Kypca OCBOEHO IMOJIHOCTBIO,
0e3 mpoOenoB, HEKOTOPhIE yMEHUS
chOpMUPOBAaHbl ~ HEIOCTAaTOYHO,  BCE
MpeyCMOTPEHHbIE IpPOrpaMMoit
y4eOHbIe 3aJlaHus BBITOJIHEHBI,
HEKOTOpBIE€ BUBI 3a/1aHUN BBITTOJIHEHBI C
OLIMOKaMHU.

«Y IOBJIETBOPUTEIBHO» - TEOPETUUECKOE
COJIep’)KaHUE Kypca OCBOEHO YaCTUYHO,
HO TpOOensl HE HOCST CYIIECTBEHHOTO

XapakTepa,  HEOOXOOUMBIE  YMEHHS
paboThl ¢ OCBOEHHBIM MaTepHUalIoM B
OCHOBHOM c(OpMHUPOBAHBI,
OOJIBIITMHCTBO PEAYCMOTPEHHBIX
IIPOrpaMMoi o0y4yeHus y4eOHBIX
3aJJaHUi BBIIIOJTHEHO, HEKOTOphIe U3
BBIMIOJIHEHHBIX ~ 3aJ]aHUN  cojepkaT
OLIHOKH.

«HeynoBneTBOpUTEILHO» -
TEOPETUYECKOE COJACp)KaHUE Kypca He
OCBOCHO, HEOOXOIUMBbIE YMEHHUS HE
c(hOpMHUPOBAHEI, BHIITOJIHEHHBIE YIeOHBIC
3aJJaHus CoJepKaT IrpyObIe OIHOKH.

[Tpumepsr popm u
METOJIOB KOHTPOJIS U
OLICHKH

. Komnsrorepnoe
TECTUPOBaHUE Ha
3HAHUC TCPMUHOJIOTUU
o TeMe

. TectupoBanue

. KonTponbHas
pabora

CamMocTosTenbHa
s pabota

. 3amura
pedepara
. Cemunap

. 3amura
KypCOBO# pabOThI
(mpoekTa)

. Brinmonneunue
MpoeKTa

. HabGmronenue 3a
BBITIOJTHEHUEM
MIPAKTUIECKOTO
3aJIaHusl.
(1esTeTLHOCTHIO
CTYJICHTA)

. Ouenka
BBITTOJTHEHUS
MIPAKTUIECKOTO
3amanusi(paboThl)

. IToaroroBka u
BBICTYIICHHE C
JTIOKJIAJIOM,
COOOIICHHEM,
IIpe3eHTaLUEH

. Pemenue
CUTYallMOHHOW 3aJa4u
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