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IHosicHUTEJLHAA 3aIIHCKA

Pabouas nporpamma coctaBieHa Ha OCHOBAaHUM CIEAYIOLIUX JOKYMEHTOB:

1. ®enpepanbublit 3akoH Poccuiickoit @eneparun ot 29 aexadpst 2012 r. N 273-d3 "O6 obpazo-
BaHuM B Poccuiickoit denepanuu (B peaakiiuy JOMOJHEHUN U U3MCHEHHH )

2. depepanbHBI TOCYIapCTBEHHBIH 00pa30BaTEIbHbIN CTaHIAPT OCHOBHOTO 00IIero oopa3ona-
HUS, YTBEP)KIAEHHBIN MpuKazoM MuHHUCTEpCTBa 00pa3oBaHus W Hayku PD ot 17 nmekabps
2010 Ne 1897 (nanee @I'OC OOO) (B peaakuuy A0NOJHEHUN U N3MEHEHU )

3. Canllun 2.4.2.3286-15 «CaHuTapHO-3HAEMHOJOTUYECKHE TPEOOBaHUS K YCIOBUSM M OP-
raHu3auu OOyYCHHsI U BOCIIHTAHUS B OPTaHU3ANMSIX, OCYIIECTBISIONIUX 00pa30BaTeib-
HYIO JIEITEIbHOCTh 10 aJalTHUPOBAHHBIM OCHOBHBIM 00pa30BaTeNbHBIM MporpamMmam Ajis
obyuaronuxcsi OB3», yTBEp>KIEHHBIM MOCTAHOBJICHHEM [ JIaBHOTO TOCYAapCTBEHHOTO
canutapHoro Bpaua Poccuiickoit ®eneparuu ot 10.07.2015 Ne 26,

4. - Crparerust pazsutusa Bocnutanus B Poccuiickoit ®enepaunuu Ha nepuon ao 2025 rona.
(ytB. Pacniopspxenuem IpaButensctBa Poccuiickoit @enepanuu ot 29 mas 2015 r. N 996-
p)

5. -Konuenuus nporpaMMbl MOAAEPKKH JETCKOTO U FOHOIIECKOro uTeHus B Poccuiickoii @e-
nepamuu (yrB. Pacnopsbkenuem IlpasutensctBa Poccuiickoit ®eneparuu ot 3 urons 2017
r. N 1155-p)

6. Konnenmus pa3BuTHS MaTeMaTHYecKOro oOpasoBanus B Poccuiickoit denepanuu (yTB. pac-
nopspkerreM [IpaButenbctBa PO ot 24 nekabps 2013 r. N 2506-p).

7. OcHoBHasi oOpa3oBaTelibHasl MMPOTrpaMMa OCHOBHOTO o0miero oopazoanus MAOY rumHa-
3uu Ne56

8. YueOnsni rutan MAOY rumuaznu NeS6

Kypc npennasnadeH s M3ydeHHs] HEKOTOPBIX Pa3/ieioB anreOpbl, KacaroIUXcs MOHSTHS
¢byHkuuu, cBOMCTB (yHKIMM, mpeoOpa3oBaHus rpadukoB (yHKUIMH, NMpeodpa3zoBaHUs TpapHUKOB
GyHKIMN coAep KalX MOy b, HE BXOAAIIMX B 0a30BYIO MPOrpaMMy OCHOBHOTO OOIIIETO 00pa3oBaHus,
Ho conepxatuecs B KMMax I'HA.

Kypc BHEYpOYHOI 1eATENIFHOCTH OPHUEHTUPOBAH JUTSI YIalIuxcs 9 KI1accoB, KOTOPBIM TPe/I-

CTOUT BBIOOp mpoduist o0ydyeHus. YpOBEHb MAaTeMaTHYECKOM MOATOTOBKH OOYYAIOLUIUXCS MOXKET
ObITh pa3nuyHbIM. [Ipeuiaraemerii Kype sIBISICTCSI Pa3BUTHEM CHCTEMBI paHee MPUOOPETEHHBIX 3HA-
HUM, a Tak ke UMeeT MPHUKIAJHOe U 0011e00pa30BaTebHOE 3HAUCHUS, Pealn3yeT MEXIIpeIMETHbIE
CBSI3U, CIOCOOCTBYET (HhOPMUPOBAHHUIO CIIOCOOHOCTH YYAIIMXCS Pacro3HaBaTh: MPOOIEMBI, BO3HU-
KalolIie B OKpYXaroleil AelCTBUTETbHOCTH, KOTOPBIE MOT'YT OBITh PEeIIeHbl CPeICTBAMH MaTeMaTH-
Ki; OPMYIIMPOBATH ATH MPOOJIEMBI Ha SI3bIKE MAaTEMAaTHKH; PEeIIaTh ATH MPOOIeMbl, UCIIONb3YS Ma-
TEMaTU4YeCKHe 3HAHUS M METO/bI, T.€. TOTOBUTh YYAIIUXCS K CBOOOJHOMY HCIIOJIb30BAaHUIO MaTeMa-
TUKHU B TIOBCETHEBHOW KHU3HH.
Henb xypca BHEYPOUYHOI 1eATEJIbHOCTH:

®  C03/1aTh IEJOCTHOE TIpesicTaBieHue 0 OyHKINK U €€ CBOWCTBAX;

e chOpMHUPOBATH TOJOKHUTEIEHYIO MOTHBAIMIO K U3YUYSCHUIO MAaTEMaTHKU B TPOQPIIILHON KO-

Je,

®  [OBBICUTb JIOTMYECKOE MBIIIJICHUE yYaluXCs.
3agaun Kypca BHEYPOUHOI 1esITeIbHOCTH:
® JlaTh NPECTABICHUE YUAITUMCS O MPUKIATHON HAIIPABICHHOCTH MAaTeMAaTUKH;
® [I03HAKOMHUTH YYAIIMUXCsl CO CBOMCTBaMU (PYHKIUI, Mpeobpa3zoBaHusIMHU rpaukoB GyHKIUH,
rpaduKoB QYHKIUI coepKalluX MOAYJb, HEOOXOJUMBIMH B MIPAKTUYECKOHN EATEIbHOCTH;
e cdopMupOBaTh KOHKPETHBIC MAaTEMaTHYECKUE 3HAHUS M yMEHHS, HEOOXOANMBIC I IpUMe-
HEHHUS B PAKTHUECKON AEATEIBHOCTH, JUII N3YUCHHUS CMEKHBIX TUCHUIUINH, JUIS IPOIOIDKe-
HUS 00pa30BaHMUA.



N3yuenue Kypca MOCTPOEHO B BUAE JEKUHUN U MPAKTUUYECKUX 3aHATHH, HA KOTOPBIX pelia-
ercs 0oJbIIoe KOau4yecTBo 3a7ay. [IpakTuueckue 3aHATHS MPOXOASAT B KOMIIBIOTEPHOM KJlacce ¢
UCIIOJIb30BAaHUEM JJICKTPOHHOTO yueOHHMKa «Anredpa. OyHkuus». PaboTta ¢ 31MeKTPOHHBIMH TIOCO-
OMsIMH TO3BOJISIET YYEHUKY pad0TaTh B MHIUBUIYATbHOM PEXHUME. YXOAUT YYBCTBO AUCKOM(poOpTa,
COIIEPHUYECTBA HA OTJEIBHOM dTare, OOS3HM HENPaBHIBHOIO OTBETA, BEJb B JIIOOOM 3JIEKTPOHHOM
MOCOOHH CYIIECTBYET MMOMOIIHUK, TOTOBBIN B JIIOOYI0 MUHYTY MOJA€PKAaTh U TOMOYb, HA YTO YacTO y
YUUTENsI HET BpeMEHHU Ha ypoke. TeM caMbIM BHICBOOOKIACTCS BpEMs Y CAMOTO YUUTENsl HAa UHIANBU-
yaJbHYI0 paboTy, OH YK€ BBICTYIAeT B POJIM KOHCYJbTAaHTa U KOOPJAUHATOPA IEHCTBUIN yJallluxcsl.

[TpomomKuTENnbHOCTD JAHHOTO Kypca- 34 yaca.

HroroBas arrecranusi NpOBOAMTCA B BHJE WTOrOBOro TecthpoBaHus. [lo okoHuaHuM Kypca
y4alyecs MpeCTaBISIOT U 3alUIIAI0T HHAUBUAYATbHBIA TPOEKT «DYHKIIMU BOKPYT HACH.

W3yuenue kypca crnocoOcTByeT Oojieeé OCO3HAHHOMY BBIOOPY MaTeMaTH4eCKOro mpoduiis
0o0OyueHus B cTapllel IKOJIe.

l. Pe3y.m>TaT1>1 0CBOCHHUS Kypca BHeyPO‘{HOﬁ ACHATECJIBbHOCTH

MertamnpenMeTHbIe pe3ysbTaThl, BKIIOYAIOT OCBOCHHBIE OOYYAIOMIMMHUCS MEXIIPEIMETHBIC
MOHATUS U YHUBEpCaJbHBIE y4eOHBbIC ICHCTBUS (JIMYHOCTHBIC, PETYJSTHBHBIE, IMO3HABATEIbHBIE,
KOMMYHUKATHBHBIC), BKIIOYAIOIINE OCHOBBI YHTATEIbCKOM KOMIIETCHIMH, TPUOOPETECHNE HABBIKOB
paboTsl ¢ nHpOpMaNKEeH, y9acTHe B MPOCKTHOM NESITEIHbHOCTH

JInuHOCTHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1EUCTBUS

— KpEaTUBHOCTb MBIIUICHUS, THULINATUBbI, HAXOJYUBOCTH, aKTUBHOCTH IIPU PELICHUH MaTeMa-
THYECKHX 3a/1a4;

— BBbIpaXeHHas ycToilunBas yuyeOHO-IT03HaBaTeIbHAas MOTUBALMS U MHTEPEC K YUECHUIO;

— TOTOBHOCTb K CaMOOOPa30BaHUIO M CAMOBOCIIMTAHUIO;

— aJIeKBaTHas II03UTUBHAs CAMOOLICHKA;

— CHOCOOHOCTH K AMOIIMOHAILHOMY BOCIIPUSATHIO MaTEMATHYECKUX OOBEKTOB, PACCYKACHHH,
pelLIeHMi 3aj1au, paccMaTpUBaEMBbIX MTPOOIIEM;

— yMEHHE CTPOUTH PEUEBbI€ KOHCTPYKINHU (YCTHBIE U MTUChMEHHBIE) C CIIOJIb30BAHUEM U3Y-
YEeHHOW TEPMUHOJIOTMU U CUMBOJIMKH, TIOHUMAaTh CMBICH NTOCTaBJIE€HHOM 3a1aun. OcyIiecTB-
JSITh NIEPEBOJI C €CTECTBEHHOTO A3bIKAa HA MaTEMAaTHUECKUH 1 HA00OPOT.

PeryJIHTI/IBHbIe YHUBCPCAJIBHLIC yqe6HHe JEHCTBUSA

— TpH IJITAHUPOBAHUU JOCTHUKEHUS LIeJIeH CaMOCTOSATENbHO, IIOJIHO U aIEKBAaTHO YYUTHIBATh yC-
JIOBUSL I CPEJICTBA MIX TOCTHIKCHHS;

— BBIACIATH ATbTEPHATHBHBIC CIIOCOOBI TOCTHKEHUS e U BEIOUpaTh Hanbomee 3 PeKTUBHBIHI
CI1I0C00;

— OCHOBBI CAMOPETYJIAINH B y4eOHOM U IMMO3HABATEIHHOM JIEATETLHOCTH B (hOpME OCO3HAHHOTO
YIIPaBJICHUE CBOWM TOBEJICHUEM U JICITEIbHOCTHIO, HAPABIEHHON Ha JTOCTHKEHUE TTOCTAaB-
JICHHBIX IIeJICH;

— OCYHIECTBIISITH TTO3HABATENBHYIO PE(IESKCHIO B OTHOIICHUN JEHCTBUM 110 PEIICHUIO YICOHBIX
Y MIO3HAaBaTeNbHBIX 3a7a4;

— aJIeKBaTHO OIEHUBATh OOBEKTUBHYIO TPYTHOCTH KaK Mepy (PaKTUUECKOTO WJIH MpeAroarae-
MOTO pacxojia peCypcoB Ha pelIeHUE 3a1a4H;

— aJIeKBaTHO OLICHUBATh CBOM BO3MOKHOCTH JOCTHKCHUS LIEJIU ONPEICTEHHON CIIOKHOCTH B
pasIMYHBIX chepax caMOCTOSATEIBLHOM IS TEIIbHOCTH;

KoMMyHUKaTHBHBIE YHUBEPCAIbHbIE yUeOHbIE IeHCTBUS



npuoOpeTeHue 3HaHUH O PeIeHNH HECTaHIapTHBIX 3a/1a4, 0 Crloco0ax M CPeICTBAX BBINOJ-
HEHMsI IPAKTUYECKUX 3a/1aHUI IPU UCIOIb30BAHNY JIAHHBIX METOJI0B; (POPMUPOBAHUE MOTH-
BallMU K U3YUYEHUIO MaTEMaTUKU YepE3 BHEYPOUHYIO AESTEIbHOCTD.

CaMOCTOSITEJILHOE UJIM BO B3aMMOJECHCTBUU C II€JaroroM pelieHre HeCTaHAapTHOTO 3a/1aHus,
JUIsL JaHHOTO BO3pacTa;

yYMEHHUE BBICKA3bIBaTh MHEHHE, 0000IATh 3a/1a41, KIaCCU(PHUIIMPOBATH Pa3IHMYHbIC 334U 110
TE€MaM U NIPUHIMIA pelIeHNs, 00CYKIaTh pEIICHNUE 3aJaHusl.

YMEHHUE CaMOCTOSITEIbHO IPUMEHATh U3yYEHHbIE CIOCOOBI peLCHUs 3a1a4 JAJIsl CO3JaHMsI
IPOEKTa, YMEHUE CaMOCTOSITEIbHO MOA00paTh 3a1auu 10 JaHHBIM TEMaM, YMEHHE apryMeH-
THUPOBATH CBOIO MO3UIIMIO 110 BEIOOPY MPOEKTA, OLIEHUBATh CUTYAIUIO U MOJIYYEHHBIN pPE3yib-
TarT.

ITo3HaBaTebHBIE YHUBEPCAIbHBIE YUeOHBIE NEUCTBUS

CTaBUTh MPOOJIEMY, apryMEHTHPOBATDH €€ aKTyaJIbHOCTb

CaMOCTOSITENTLHO IPOBOIUTH UCCIIEAOBAaHIE HA OCHOBE IPUMEHEHHS METO0B HAOIIOICHUS U
JKCIIEPUMEHTA;

BBIIBUTATh TUIIOTE3bI O CBA3AX M 3aKOHOMEPHOCTSAX COOBITUH, MPOIIECCOB, OOBEKTOB;
OpPraHU30BBIBATH MCCIIEOBAHUE C LENIbI0 IIPOBEPKU TUIIOTE3;

JIeJ1aTh YMO3aKJIIOUeHUs (MHIYKTUBHOE U 110 aHAJIOI'MH) U BBIBOJIbl HA OCHOBE apr'yMEHTALIUU.
YUUTBIBATh pa3HbIe MHEHHUS U HHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MMO3UITHIO;
MMOHUMATh OTHOCHTEIBHOCTh MHEHHH M MOIX0J0B K PEHICHUIO MTPOOJIEMBI; MPOIYKTUBHO
paspemarh KOH(QIMKTHI HA OCHOBE Y4€Ta HHTEPECOB U MO3UILIUN BCEX YUaCTHUKOB, IIOUCKA U
OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3perIeHusi KOH()IUKTOB; JOrOBApUBATHCS U MIPUXOIUTh
K 0011[eMY PEILIEHUIO0 B COBMECTHOM J€ATEIbHOCTH;

B pesyabrare H3y4yeHus: Kypca y4alluiics J0JKeH:
MOHUMATh (PYHKIIMIO KaK COOTBETCTBUE MEXAY JIEMEHTAMHU MHOXECTB, IPUUYEM 3HAUCHUSIMU
(GYHKIIMM MOT'YT OBITh COBCEM HE UHUCIIA,;
MOHUMaTh, YTO (PYHKIMS — 3TO MaTeMaTHYecKask MOJEIb, MO3BOJISAIONIAs ONMUCHIBATh U U3Y-
4aTh pa3HOOOPA3HbIE 3aBUCUMOCTH MEX/ly BETMUMHAMU;
MPAaBWIBHO YHOTPEOATh (QYHKIMOHATBHYIO TEPMUHOJIOTHIO, TOHUMATh €€ B TEKCTE, B PeUH, B
dbopmynHupoBKe 3a1a4;
Cpelu BCEBO3MOKHBIX JIMHHUM B KOOPIUHATHOM INIOCKOCTH paclio3HaBaTh rpaduku GyHKIIHIA;
MMETh HarJIIHOE NPEJCTaBIeHHe 00 OCHOBHBIX CBOMCTBAX (PYHKIMI, MITIOCTPUPOBATH UX C
MOMOIIBIO TpadUUeCKUX N300paKeHHUI;
yuTaTh rpaduKu QyHKIHMIA, ONUCHIBATh UX OCHOBHBIE CBOMCTBA, YKa3bIBaTh MO rpaduke mpo-
MEXYTKH BO3pacTaHusi U yObIBaHUS (YHKIMH, IPOMEXYTKH 3HAKOIMOCTOSHCTBA, HAXOJIUTh
HauOoJIbIlIee ¥ HAaMMEHblIee 3HaueHusl (QYHKIIUU Ha JTaHHOM WHTEpBaJe;
NPUMEHSATH MpocTeiire npeodpa3oBanus rpagukoB GyHKINH, 3aIlaHHBIX CTAHJIAPTHO.
IPUMEHSATH MpocTeiire npeoOpa3oBanus rpagukoB GyHKINHU, COAEPIKAIIEH MOTYIb.

. Cogep:xanue Kypca BHEYPOYHOIl IeATeJIbHOCTH € YKa3aHueM popm

Opranv3alnvu 1€ATCJIbHOCTH



Copaepxkanne Kypca BHEYPOUHOM JESTEIHLHOCTH COCTaBJICHO B COOTBETCTBUU C MO3HABATEIbHBIM BH-
JIOM JESITebHOCTH C UCIOJIb30BaHUEeM (GopM: IMpeaMeTHbIA (aKylbTaTUB, CMOTP 3HAHUN 00y4aro-
HIUXCsI, UCCIIEA0BATEIHCKUE IPOSKTHI U KOH(EPECHIIMU IITKOJILHUKOB

1. ®yukuuu B xu3Hu. CoorBercTBHe. (34ac).

2. CporictBa (GyHKIMNA. MOHOTOHHOCTh (YHKIIMH, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA (DYHKIIUH.
Pemenne HecTaHIAPTHBIX 33[a4 HAa HAXOXJIEHUE HAHOOJBIIEr0 ¥ HAaMMEHBIIEro 3HaueHus (QyHK-
. (9 gaca)

3. IlpeobpaszoBanue rpadukoB ¢yukuuii Yy = f(x)+c; y = f(x+c); y = -f(x); y = f(-x); y=f(kx);
y=kf(x); y=|f(x) |; y=Ff(| x|). NocTpoeHne HecTaHmapTHbIX rpadurkoBs (214aca).

I1l. TemaTrnyeckoe nIaHUpPOBaHHE

Homep Kon-
Tema pazoena 60 ua-
cos
1 Ilonamue ghynkyuu. QynKyuu 6 HcusHu 3
Ceoitcmea ghynkyuu 9
3 Ilpeoopazosanue spaghuros ghynkyuu 21
Jumepamypa

1 bammako M.M. AnreOpa u Hauana aHanu3a. YueObHuk nug 10-11 k. cpenneit
mkoJbl. - M.: [IpocBemenue .1991.

2. Mopaxosuy A.I'. Anrebpa u Havana aHanuza. 10-11 ki.: Mertoauueckoe nocodue s
yuutens. - M.: Muemo3uHa,2002.

3. Mopakosuu A.I'. Anrebpa 9 xi.: 3agaduHuk s 00 11e00pa3oBaTeNbHBIX YUpeKe-
Huii. M.: Maemo3nHa,2002.

4. Mopakosuu A.I'. AnreOpa u Havana aHanu3a.10-11 kin.: YueOnuk 1i1s obmeoOpaso-
BaTENBHBIX yupexaeHuil. - M.: MmuemosuHa, 2002.

5. HecrannmaptHele ypoku MaTtematuku./ ABtop - coct. H.A.Kypaomoa. M.:
[IIxonpHas npecca,2004.

6. MynpTuMenuiinelii Kypc «Anredpa. @ynkuus». [lIsenk A.B., bBykuna O.B.

7. MynbsTumenuitnas urpa «Kpenomukn»

8. KowmmbroTepHble npe3eHTanmu «3anarue 4» u «IIpeobpazoBaHus»

9. Tectol k anekTpoHHON gocke «TectNel» m «TectNe2y.



