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1 MACHOPT PABOYEHM ITPOT'PAMMBI YYEBHOM JUCIATLIMHBI
«YmncjieHHbIEe METOABI »
1.1 O6nacTr npumMeHennsi padodeil NporpaMMsl

Pabouas mporpamma y4eOHON AMCHIUIUIMHBI SBISETCS YacThIO MPOTPaAMMBbI TOJTOTOBKU
CIICIIMAIIMCTOB CpeHero 3BeHa B cooTBeTcTBUU ¢ PI'OC mo cnenuaibHOCTH 09.02.07
WNudopMalinoHHbIE CHCTEMBI B IPOTPAMMHPOBAHUE.

PabGouast mnporpamMmma ydeOHON JMCHMIUIMHBI MOXKET OBITh HCIOJIb30BaHA IS
po(ecCHOHATTLHOM MOATOTOBKH CTY/ICHTOB.

1.2 Mecto y4eOHOH AUCHMILVIMHBI B CTPYKType HpPOrpaMMbl MNOATOTOBKH
CIEHHATHCTOB CPeIHero 3BeHa:

VY4yeOHass ~ OUCHMIUIMHA  OTHOCUTCS K  OOIEnpodecCHOHaIbHOMY UKITY
poeCCHOHAIBHON MOATOTOBKU

1. 3 Hean u 3aga4yu y4eOHOM JUCHMILUIMHBI — TPeOGOBaHUsS K pe3yiabTaTam
OCBOCHHUA Y4eOHOM TN CUUILIHHBI:

B pe3ynbraTe 0cBOCHUS NUCHUIUIMHBI O0yUYaIOIIUICS TOJIKEH YMETh!

— MCIMOJb30BaTh OCHOBHBIE YHCIIEHHBIE METO/IbI PEIICHUS] MAaTEMaTHUYECKUX 3a/a4;

— BBIOMpATH ONTUMATbHBIN YUCICHHBIA METO/I JIJIs1 pEIIeHHsI IOCTABICHHOM 3a/1a4H;

— JaBaTh MaTeMaTUYECKHUE XapaKTePUCTHUKU TOYHOCTU HCXOJHOW HHpOpManuu u
OIICHUBATh TOYHOCTH MOJYYCHHOTO YUCIECHHOTO PEIICHHUS;

— pa3palaThiBaTh aJIrOPUTMBI U TPOrPaMMBI Ui PELICHUS BBIYUCIUTENBHBIX 3aj1ad,
YUUTHIBasI HEOOXOAUMYIO TOUHOCTb MOJIy4aeMOT0 pe3yibTara.

B pe3ynbpraTe ocBOCHMS TUCHHUILUIMHBI O0YYAIOIINIICS JOKEH 3HATh:

— METOJIbl XpaHEeHHsI YUCENl B MaMATH AJIEKTPOHHO-BBIUYMCIUTENIbHBIX MamuH (OBM) u
JIEMCTBUSI HAJl HUMH, OLIEHKY TOUHOCTH BBIUHCIIEHUN;

— METOJBI PEIICHUS OCHOBHBIX MaTEeMaTHYECKUX 3a7a4y — HWHTErPUPOBAHUS,
nudepeHIpoBaHns], PEIICHUS JIMHEWHBIX W TPAHCIEHACHTHBIX YPAaBHEHUM U CHUCTEM
ypaBHEHUH ¢ momolso OBM.

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (POPMHUPOBAHUE CIEAYIOIIUX KOMITETEHIUI:

OK O0l1. Beoibupars crnocoObl pemeHuss 3agad  NpopECCHOHATBLHOW  JIESTEIBbHOCTH,
NPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBiasATh MOUCK, aHAIM3 U UHTEPIpPETALUI0 HH(pOpMaIruu, HEOOXOIUMOU st
BBITNIOJTHEHUS 33/1a4 NPOPECCUOHATBHON eI TENbHOCTH

OK 04. PabGoraTh B KOJUIEKTHBE U KOMaHJE, 3((EeKTUBHO B3aMMOJEHCTBOBATh C KOJUIEIaMH,
PYKOBOJCTBOM, KJIMEHTAMHU.

OK 05. OcymiecTBisTh YCTHYIO U TUCbMEHHYIO KOMMYHHMKAIMIO HA TOCYJapPCTBEHHOM SI3BIKE C
y4€TOM 0COOEHHOCTEN COLMAIBHOTO U KyJIbTYPHOIO KOHTEKCTA.

OK 09. Ucnonb3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B MTPOGECCUOHATBHOM 1€ TEIbHOCTH

OK 10. TIlonmp3oBarbes MNpoQecCHOHANBHOM JOKYMEHTAlMeil Ha TOCyJIapCTBEHHOM H
WHOCTPAaHHOM SI3bIKaX.

[1K 11.1. OcymecTBasTh cO0op, 00pabOTKy 1 aHAINU3 MHPOPMALIMH [T TPOEKTUPOBaHUs 0a3
JAaHHBIX.



2 CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIIUILINHBI

Bup yueOHoit padoThbl Oo0bem yacoB
MakcumanbHas yyeOHas Harpys3ka (Bcero) 114
Oo6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 102

B TOM YHCJIC:

nabopaTtopHbIe pabOTHI -

MPAKTHYECKHUE 3aHATUS 20

KOHTpOJIbHAst paboTa -

KYPCOBOM ITPOEKT -

KoncyabTanum 6

[IpomexyTounas arrecranus B popme IK3aMeHa 6




2.1TemaTHuyecKuii IJIaH U coJiepKaHue YUeOHOH TMCUMILTHHBI YHCcIeHHbIe MeTO/IbI

Ne 3ansATHA Conep:xkanue yuyeOHOro Matepuasa u GopMbl OPraHu3amum Kou - Bo yacosn OcBauBaemble YpoBeHb
NAeSITeTbHOCTH 00yYaloUXCs s _ =8 2 3J1eMeHThI OCBOEHMS
° : E E § § = £ | Kommerenumii
g | ZEZgizé
2 ©Z E
2 3 4 S)
Pa3nen 1 IlpubanxeHHbIe YHCJIA M 1eiliCTBUSI HAJI HUMHU 10 2
1 [IpubnmxeHHoe 3HAYCHHE BEJIMYMHBI. AOCOJIOTHASI MOTPEITHOCTD, 2 OK 01,02, 04, 05, 1,2
OTHOCHTEJIbHAS ITOTPEIITHOCTb. 09, 10.
[K11.1
2 Bepusie, comauTenbHble , 3Hadanmme mUQpel. CriocoObl XpaHeHHUs 2 1,2
1ndp B namsat DBM. TlorpemHocTy apudMeTHyeckux J1eicTBUi.
3,4 [TorpemHoctu apudMeTnd4ecKux AeHCTBUI. 4 1,2
5 [lpaktnueckoe 3ansatue Ne 1. BbluncieHwe mnorpemHocTen 2 2np
pe3yJIbTaTOB apu(METUIECKUX JCHCTBHIA.
Pa3nes 2 YUncjeHHbIE METOABI 120
Tema 2.1 IIpudauzkeHHble pellieHUs] YPABHEHU I 24 10
6,7 [TpubnuxeHHoe pelieHue aiaredpanyeckux YpaBHEHHH METOI0M 4 OK 01,02, 04, 05, 1,2
XOp. 09, 10.
8,9 [TpubnuxeHHoe pelieHue aiaredpanyecKux YpaBHEHHH METOI0M 4 IK 11.1. 1,2
KacaTeJIbHBIX.
10 [Ipaktnueckoe 3anatue Ne 2. Pemenue anredpandeckux 2 2np
ypaBHEHUH METOJIOM XOPJ U METOJIOM KacaTeJbHBbIX.
11 [TpubnmxenHoe pelieHue anredpandyecKux ypaBHEHUI 2 1,2
KOMOMHHMPOBaHHBIM METOJIOM XOPJI M KacaTelIbHBIX.
12,13 [IpubnmxenHoe peuieHue anreOpaldyeckux YpaBHEHUH METOAO0M 4 1,2
MOJIOBUHHOTO JCJICHUS U MeTo/I0M utepauuii. CpaBHEHHE METOJIOB.
14,15 [TpubnmxeHHoe penieHre TpPaHCIIEHIEHTHBIX YPaBHEHU M 4 1,2
16 ITpaktuueckoe 3ansitue Ne 3. PemeHue anreOpanyuecKux 2 2mp
YpaBHEHHH  KOMOMHUPOBAaHHBIM  METOAOM  XOpA H
KacaTeJbHbIX, METOJIOM UTEpaIUid.
Tema 2.2 Pemenue cucTeM JMHEHHBIX ajIre0panvyecKuX ypaBHEeHUH 24 10




17,18 Meton ["aycca 1y1st BBIYMCIICHUS ONPEACITUTEIICH. 4 OK 01,02, 04, 05, 1,2
19,20 Meton T'aycca namst BerauciieHust 0OpaTHONH MaTpPHUIIBL. 4 09, 10. 1,2
21 [TpakTrueckoe 3anarue Ne 4. BoruuciaeHue onpenenuTencii MeToaoM 1 lop IK 11.1.
l"aycca.
22 [Ipaktnueckoe 3anste Ne 5. HaxoxxaeHue oOpaTHOM MaTpuLibl 1 1op
MeTtozioM ["aycca.
23-25 Meton utepauuii B pelIEHUU CUCTEM JMHEMHBIX anreOpandeckux 6 1,2
YpPaBHEHUU.
26,27 Merton 3eiifenst B pelICHHH CUCTEM JIMHEHHBIX aireOpandecKux 4 1,2
ypaBHeHul. CpaBHEHHE METOJIOB.
28 [Ipaktiueckoe 3anatue Ne 6. Pemenwe cucreMm IHMHEHHBIX 2 2mp
ajredpanyeckux ypaBHEHHUH.
Tema 2.3 UnTepnosinpoBanue U IKCTPANOJIHPOBaHNEe (PYHKIMIA 10 4
29,30 WNHrepnonsiuusgs W 3KCTPANOJISALIHUS. WNHTepnonsunoHHbIN 4 OK 01,02, 04, 05, 1,2
MHorowieH Jlarpanxa. 09, 10.
31,32 WuTtepnomnsiunonssie Gopmyiasl HeroToHa. 4 K 11.1. 1,2
33,34 MHTEepIOIMpOBAaHUE  CIUIATHAMH. CpaBHEHHE  METOJIOB 4 1,2
MHTEPIOJISALHH.
35 IIpaktueckoe 3anarue Ne 7. CocraBieHHE HHTEPHOJSLMOHHBIX 2 2mp
dhopmyn Jlarpanka u HeroToHa.
Tema 2.4 YncjieHHOe HHTErPUPOBaHHE 10 4
36-39 [TpuGmmxeHHOE WHTETPUPOBAHUE G yHKIHHA(METOTBI 8 OK 01,02, 04, 05, 1,2
NpSMOYTOJIbHUKOB  ,Tpameruid, mnapabon. @opmynsl [aycca. 09, 10.
CpaBHEHHE METOJIOB MHTETPUPOBAHUSI. K 11.1.
40 [Ipaktuueckoe 3ansitue Ne 8. IlpuOnmkeHHblEe BBIYMCICHUS 2 2mp
OTIpEJICNICHHBIX HHTETPAJIOB.
Tema 2.5 YucsienHoe pemenune nudgepeHnnanbHbIX YPABHEHHI 14 6
41 Mertoz Ditnepa B perieHun AupGepeHMaIbHbIX YPaBHEHHH. 2 OK 01,02, 04, 05, 1,2
42,43 Mertoz Pynre — Kytta B pemiennu quddepeHnanbHpIX ypaBHEHUH 4 09, 10 1,2
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IIK 11.1.

44,45 Meron Apnmamca B pemeHun audQepeHMaIbHbIX —YpaBHEHHH. 4 1,2
CpaBHEHHE METOJIOB.
46 [Ipaktnueckoe 3ansatme Ne 9. Pemenue  OOBIKHOBEHHBIX 2 2np
muddepeHnmaibHBIX YpaBHEHUN TTPH oMoI| Gopmyn Didepa.
47 [Tpaktuueckoe 3amsarue Ne 10. Pemenne — muddepeHnnanbHbIX 2 2mp
ypaBHeHHIT MmeTonoM Pynre-Kyrra.
Tema 2.6 IIpocreiiue cnocodbl 00padOTKH TaHHBIX 10 2
48 I'padmueckuii crmocod o0paboTrku nmaHHBIX. Crocod cpemHuX. 2 OK 01,02, 04, 05, 1,2
[TonGop mapameTpoB 1o cnoco0y HAaUMEHbBIIINX KBaIPaTOB. 09, 10.
49 Crioco0 cpeTHuX. 2 IK 11.1. 1,2
50,51 [TonGop mapameTpoB 1o cnoco0y HAUMEHbBIIINX KBAIPATOB. 4 1,2
52 [Ipaktueckoe 3anstue Ne 11. IlonbGop mapamerpoB mo crnocoOy 2 2np
HAMMEHBIIINX KBaJIPATOB.
Koncynprammm 3
ITpomexxyTouHas arTecTanus 3
Bcero 114 (102 +6K+61TA)

Z[J'ISI XapaKTCPUCTHKHU YPOBHS OCBOCHUS yqe6H0r0 MaTepHrajia UCI10JIb30BaHbI 0003HaYCHHS:

1-03HaKOMUTENBHBIN (y3HABaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2'perOHYKTHBHLIﬁ (BBIHOJ'IHCHI/IG ACATCIIBHOCTH I10 O6p213].[y, HWHCTPYKIMU UJIHA TTOJ pYKOBO,I[CTBOM);

3-TIpOIYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSITETILHOE BHITIOJTHEHHE JACATEIbHOCTH, pEIIeHUe TPOOJIEMHBIX 3aj1aq).




3 YCJIOBUS PEAJIM3AIIAN YUEBHOM JTUCIATIIIMHBI

3.1 TpeGoBaHusi K MUHUMAJILHOMY MATEPUAJIbLHO-TEXHHYECKOMY O0ecredeHHIo

Peanuzanuss  yueOHOM  AuCHUIIIMHBI  TpeOyeT Hamuuus  ydeOHOro  KaOuHeTa
MaTeMaTHYECKUX JUCLUIUINH.

O6opynoBaHue yueOHOT0O KaOUHeTA:

- I0CAJJOYHbIE MECTA 10 KOJIMUYECTBY 00yJaroIuXcs;

- pabouee MeCTO IpernoiaBaTers;

- KJIaCCHAas JI0CKa;

- HarJsAHbIe TOCOOUS (TIUTaKaThl);

- KOMIUIEKT y4e0HO-METOANYECKON JOKYMEHTALUH.

Texuuveckue cpeacTBa OOyUCHHUS:
- MyJIbTUMEIUA 000pYyIOBaHHE.

3.2 UudopmannoHHoe obecniedeHne 00yueHust

OCHOBHBIE HICTOYHUKH:

1 OpemxoBa, M.H. UncrieHHbIe METOIbI: TEOPUSI U ATTOPUTMBI :
yueOHUK(ApkTHuueckuil) ¢penepanbHblii yHuBepcuTeT nMeHu M.B. JlomoHocOBa. - ApxaHrenabck
: CADY, 2015. - 120 c. : cxem., Tab:. - bubmauorp. B kH. - ISBN 978-5-261-01040-1 ; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=436397

JlonosHUTENbHBIE UCTOYHUKHU:

2 Ywucnennsle MeTo bl : yueoHoe mocoowue : [16+] / I1.K. Kopnees, E.O. Tapacenko,
A.B. I'manxoB, M.A. [lepsi6un ; MUHHCTEPCTBO HayKH U BbIciiero oopazoBanus P®, Cesepo-
KaBkasckuii penepanbubiii yauBepcutetT. — CtaBponoib : CeBepo-Kakazckuii denepanbHbIid
yauBepcuteT (CKDY), 2018. — Y. 2. — 107 c. : un. — Pexxum goctyrma: 1mno moamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=562830

3 YucneHHbIE METOIBI : TAOOPAaTOPHBIN MpakTHKyM / aBT.-cocT. [.U. IlleBuenko, T.A.
Kynuxosa ; CeBepo-KaBkaszckuii ¢henepanbubiii yauBepcutet. — CtaBpomnons : CeBepo-
Kasxkazckuit ®@enepanbubiii yausepcutet (CKOY), 2016. — 107 c. : wi. — Pexum noctyna: no
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=457891

HNutepHeT — pecypcesr:

4 http: // www.math test.ru.
5 http: // www.webmath.ru.
6 http: // e - scince.ru.

7 http: // mathem lib.ru.
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4 KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOI1
JTACIATITAHBI

KoHTponb M oOLeHKa pe3yslbTaTOB OCBOEHUS YY€OHOW IUCUUIUIMHBI OCYILIECTBIISIETCA
IIpernojaBaresieM B IPOLECCEe NPOBEACHUS NPAKTUYECKUX 3aHATUH, TECTUPOBAHMS, a TAKXKE

BBIINTIOJIHCHU A O6y‘-IaIOIJ_[I/IMI/IC$I HHJIUBUIYAJIbHBIX 3aﬂaHHﬁ.

PesyabTaThl 00yueHus
(oCcBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI U
OlIeHKH pPe3YJIbTATOB 00y4eHusl

B pe3yabTare OCBOCHUS yueOHOU JIMCIIUIUIMHE
00ydJaronuics 10JDKEH YMETh:
— HWCIIOJIL30BaTh  OCHOBHBIE  YMCJIEHHBIE  METOJBI

pE€IICHUA MaTEMAaTHYCCKUX 3a1a4;

— BBIOMPATh ONTUMAIBHBIA YHCICHHBIA METOH IS
pELICHHS TOCTABICHHOM 3a/1a4u;

— JaBaTh MATEMAaTHYECKHUE XapaKTePUCTUKH TOYHOCTH
UCXOAHON MH(OpPMALMK U OLIEHWBATh TOYHOCTH MOJYUYEHHOTO
YUCJIICHHOTO PELICHUS;

— pa3pabarbIiBaTh  AITOPUTMBI M TPOTPaMMBbI IS
pellleHus] BBIYMCIUTENBHBIX 3a/1ad, YYUTHIBas HEOOXOIUMYIO
TOYHOCTD MOJTYyYaeMOTO PE3yJIbTara.

B pesynprare  ocBoeHuss  y4eOHOM
00yJaronuiics 10KEH 3HATh:

— METOJIbI XpaHEHUsS 4YHCeI B TaMATH DJIEKTPOHHO-
BBIYUCIUTENbHBIX MammH (DBM) u jAeicTBusS Hajg HUMH,
OIIEHKY TOYHOCTH BBIUYHCIICHUN;

JAUCHUITIINHBI

— METO/IbI PELIEHUSI OCHOBHBIX MaTEMATUYECKUX 3a7a4 —
UHTErpupoBaHus, AuddepeHInpoBaHys, peleHus] TMHEHHBIX
U TPAHCIEHJIEHTHBIX YPaBHEHHH M CHUCTEM YpaBHEHUH C

nomoIibo OBM.

O11eHKA 3a BBIIOJIHCHHUE
MPaKTUYECKUX PaOOT, TECTOBBIX
3a/IaHMI; DKCIIEPTHAs OLICHKA Ha
JK3aMeHe

O11eHKA 3a BBIIOJIHCHHIE
MPaKTUYECKHUX PadOT; IKCIIepTHAS
OIICHKA Ha DK3aMEHE

OueHKa 3a BBIITOJIHEHNE
IPAKTHYECKHUX PA0bOT, SKCIEPTHAsS
OLIEHKA Ha DK3aMeHe

O1ueHKa 3a BBIIIOJIHEHNE
IPAKTHYECKHUX padoT

OneHka 3a BBINIOJTHEHHE
MPaKTUYECKUX padoT; SKCIIepTHAs
OLICHKA Ha DK3aMEHE

OneHka 3a BBINIOJITHEHHE
MPaKTUYECKUX paboT, SIKCIIEpPTHAS
OLIEHKA Ha DK3aMEHE

10




5. O OCHOBAHUE BAPUATUBHOM YACTH

BapuaTuBHas yacTh cocTaBiseT

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuatomierocs 60 4acoB, B TOM YHUCIIE:
00s13aTeIbHON ayJUTOPHON yueOHOM Harpy3ku oOyuatomerocs — 60 4acos;
CaMOCTOSITENTLHOM paboThl 00y4aromerocs — 0 4acos.

BapuatuBHas 4acTh AMCIUIUIMHBI HAlpaBjieHA Ha YryOJlieHHe 3HAHWN, YMEHHUH H
HaBBIKOB 00yYaroImuxcs 1o pasaeny «UnucineHHsle MeToabD Ui Oosee OIHOro (opMUpPOBaHUS
00mHMX U IPOoeCCHOHATHHBIX KOMIIETEHITHIA.
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