MynuunaisHoe 010 KeTHOE 00111e00pa3oBaTeIbHOE YUPEKICHHUE

«["aTumHCKast cpeHsisa 001meoopa3oBaTenbHas mKora Ne 2y

[Ipunoxxenue k OCHOBHOM oOpasoBarenbHOi iporpamme COO,

yTBEpKIeHHOH npuka3zoM Nel68 ot «26» aBrycra 2021 .

Pabdouas nporpamma

10 y4eOHOMY NpeamMeTy
«MATEMATHUKA»

11 kaacce
(0a30BbIi YPOBEHbD)

Pabo4ast nporpaMma coCTaBJIeHA HA OCHOBE:
dengepanbHOro rocyAapcTBeHHOro odpasosareapHoro crangapra COO

IIpumepHo¥li nporpaMmsbl cpeiHero o01Iero 00pa3oBaHus M0 MaTeMaTHKe.
Pa3pa0oTunku nmporpamMmsbi:

AJgexceeBa T.B.
Baacrok WA
ITanaciox JL.I1.
®enoroBa B.H.



PaGouast mporpamma o npeamery «Matematuka» 11 kitacc coctaBieHa Ha OCHOBaHHH:
1.®enepanbHOro 3akoHa 0T 29.12.2012 Ne 273 - @3 «O6 obpazoBanuu B Poccuiickoit Deaepannmy;

2. ®enepalbHOTO TOCYIAPCTBEHHOO 00pa30BaTEIbHOIO CTaHAapTa CPEHEro 001Iero oopa3oBaHus,
YTBEP)KJICHHOTO MpUKa3oM MuHucTepcTBa oOpazoBanus M Hayku Poccuiickoit denepanuu ot 17 mas
2012roga Ne 413 (B pen. nmpukaza Munobpuayku Poccun ot 31 nexabps 2015 roga Ne 1578);

3. [IpumepHOIT OCHOBHOM 00pa3oBaTeIbHas MPOTPaMMOI CPETHETO O0IIEer0 00pa3oBaHUS

IIpenmer matemartuka usyqaercs B 11 kiacce - 5 yacos B Hezento, 170 yacoB B rog.
JlaHHBIN BapraHT pabodei mporpaMMbl 0OeCIIeUeH:

— IlIporpammsbl obmieoOpazoBaTenbHbIX yupexkaenuit I'eomerpus 10-11 xmaccesl. CocraBurens: T.A.
bypmucrposa.

— IIporpammsr 0011e00pa3oBaTeNbHBIX YUPSXKACHUH Aredpa 1 Hadajga MaTeMaTH4ecKoro ananumsa 10-
11 knaccel. CocraButens: T.A. Bypmucrtposna.

— AunreOpa u Havyaja MaTeMaTHYEeCKOTO aHanu3a. YueOnuk i 10 — 11 xmaccos
00m1eo0pa3oBaTeIbHBIX OpTraHu3anuii./0a30Beiid U yrryos. ypoHW/ L. A. Anmumos, FO.M. Komsirua u
Ap.

- I'eomerpus. YueOnuk it 10-11 xmaccoB oOmieoOpazoBarenbHbIx opranmszanmid. /JI.C.

Aranacss, B. @. byry3os, C.b. Kagomies u ap

DJIEKTPOHHBIMU pecypcaMu:
1. denepanpHbIi rocy1apcTBEHHBINH 00pa3oBaTeNbHbIN cTanaapT (0hULnaTbHBINA
caiir) http://standart.edu.ru/
2. ®I'OC (ocHoBHOE 001Iee 0OpazoBanue) http://standart.edu.ru/catalog.aspx?Catalogld=2587
3. IlpumepHas ocHOBHas 0Opa3oBaTeIbHas MporpaMmma 00pa3oBaTeIbHOIO
yupexxnenushttp://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-
obshhego-obrazovaniya-3/
4. ITpumepHbIe IPOrpaMMBbI 110 Y4€OHBIM NpeIMeTaM
(matemartuka) http://standart.edu.ru/catalog.aspx?Catalogld=2629
5. 'noccapuit ®I'OC http://standart.edu.ru/catalog.aspx?Catalogld=230
6. 3axon P® «O06 obpazoBanumn» http://standart.edu.ru/catalog.aspx?Catalogld=2666
7. KoHuenuust 1yXxOBHO-HPABCTBEHHOI'O PA3BUTHS U BOCIIUTAHUS JIMYHOCTU TPaKJaHUHA
Poccunhttp://standart.edu.ru/catalog.aspx?Catalogld=985
8.KoHuenuus pyHIaMeHTaIbHOTO A/pa CoAep KaHus 00IIero
obpasoBanwus http://standart.edu.ru/catalog.aspx?Catalogld=2619
9. Buneonekuuu pa3padboryrkoB cranmaptos http://standart.edu.ru/catalog.aspx?Catalogld=3729
10. Caiit uznarensckoro nenrpa «Benrtana-I'pad» http://www.vgf.ru/
11. Cucrema yueOHUKOB «ANropuT™ ycnexa». [IpumepHas ocHOBHas oOpa3zoBaresbHas IporpaMma
obpasoBatensHOro yupexaenus http://www.vgf.ru/tabid/205/Default.aspx
12. TIporpamma o marematuke (5-9 knacc). M3narensckuii ienTp «BeHTana-
I'pad»http://www.vgf.ru/tabid/210/Default.aspx
13. ®enepanbHbIii mopran «Poccuiickoe oopazoBanue» http://www.edu.ru
14. Poccwuiickuii o0ieodpazoBarenbHbiii mopran  http://www.school.edu.ru
15. ®enepanbubliit nopran «MHpopMaMmOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B
obpaszoBanum» http://www.ict.edu.ru
16. ®enepanbublii nopran «HempepsiBHas MOAroTOBKA Mpemnoaasareneii»http://www.neo.edu.ru
17. Beepoccwuiickuii uHTepHET-TIeAcoBeT  http://pedsovet.org
18. Obpa3oBarenbHbIE pecypchl HHTEpHeTa (MaTeMaTnka) http://www.alleng.ru/edu/math.htm
19. Caiit «2eKTpOHHBIE 00pa3oBaTelIbHbIe pecypch» http://eorhelp.ru/
20. denepanbHbI HEHTP HUPPOBBIX 00pa30BaTeIbHBIX pecypcoB Www.fcior.edu.ru
21. Enunas xosutekiust g poBbix 00pa3oBaTeIbHBIX pecypcoB Www.school-collection.edu.ru
22. IMopran «OTKpeITHIN Ki1ace» http://www.openclass.ru/
23. Ilpe3enraruu Mo BceM mpeamMeram http://powerpoint.net.ru/



https://www.google.com/url?q=http://standart.edu.ru/&sa=D&usg=AFQjCNG5eMXBA6R4Ep38zJb0Dgqu4j-pgg
http://standart.edu.ru/catalog.aspx?CatalogId=2587
https://www.google.com/url?q=http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/&sa=D&usg=AFQjCNHGAPvpRqpYQhQSh2oCQxc8zvuyXw
https://www.google.com/url?q=http://fgosreestr.ru/registry/primernaya-osnovnayaobrazovatelnaya-programma-osnovnogo-obshhego-obrazovaniya-3/&sa=D&usg=AFQjCNHGAPvpRqpYQhQSh2oCQxc8zvuyXw
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2629&sa=D&usg=AFQjCNHTRZ0HEnz1WMd-Nb2QNTWN-eCI6g
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D230&sa=D&usg=AFQjCNFbY5vl3CPdbZpCIRhikmlKkW-b3Q
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2666&sa=D&usg=AFQjCNE1NemumlGy-TQRyETYJHETYL_n0w
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D985&sa=D&usg=AFQjCNH9tjXM9higZJeXmQ_Y7Pe2choIgQ
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D2619&sa=D&usg=AFQjCNHBX6MQiSPCwLmT0uT_V4sWi9g4kA
https://www.google.com/url?q=http://standart.edu.ru/catalog.aspx?CatalogId%3D3729&sa=D&usg=AFQjCNESQPPfCvuxlUkoOACxFX4N_4nFVw
https://www.google.com/url?q=http://www.vgf.ru/&sa=D&usg=AFQjCNFYBRcBOh7axv2kkElDOWPXCkHfiw
https://www.google.com/url?q=http://www.vgf.ru/tabid/205/Default.aspx&sa=D&usg=AFQjCNFDnpct-0nAqQ5AGLPxaR48h736jQ
https://www.google.com/url?q=http://www.vgf.ru/tabid/210/Default.aspx&sa=D&usg=AFQjCNH5LR4NHkdwtxL0bsEaV7S3df36KA
https://www.google.com/url?q=http://www.edu.ru/&sa=D&usg=AFQjCNH4jEfRUR3uFYorIh81GfSgRfn4SA
https://www.google.com/url?q=http://www.school.edu.ru/&sa=D&usg=AFQjCNHoM3_3JzYpEeTFl7XPaOolK6VR5g
https://www.google.com/url?q=http://www.ict.edu.ru/&sa=D&usg=AFQjCNGwNZBMf82PLVWqTL_jCP73Vwc4SQ
https://www.google.com/url?q=http://www.neo.edu.ru/&sa=D&usg=AFQjCNE7cJjY7pDplyyhTUHT2159pB0AqQ
https://www.google.com/url?q=http://pedsovet.org/&sa=D&usg=AFQjCNE0x63yWSQyoE5CPqqWWVMXC7wyyQ
https://www.google.com/url?q=http://www.alleng.ru/edu/math.htm&sa=D&usg=AFQjCNH2NOwxumbHCzYDXP_j8kVqMkzQsA
https://www.google.com/url?q=http://eorhelp.ru/&sa=D&usg=AFQjCNEytZHZRKXLqYyBr4WpJDSUQfj8Ng
https://www.google.com/url?q=http://www.fcior.edu.ru/&sa=D&usg=AFQjCNFpaTSmSPhpqRSTWq5F7nd8J_YmFA
https://www.google.com/url?q=http://www.school-collection.edu.ru/&sa=D&usg=AFQjCNH27fGS3IKesvq7Z80icLDIEe9baQ
https://www.google.com/url?q=http://www.openclass.ru/&sa=D&usg=AFQjCNGj7eDkYQ6A_XQYkDLgC-DIlh6auQ
https://www.google.com/url?q=http://powerpoint.net.ru/&sa=D&usg=AFQjCNHBlKPoaq6N6IgCKv_wXHtaIv3big

24. Caiit yuurens marematuku E.M.CaBuenkohttp://powerpoint.net.ru/
25. Kapman s matematrka http://karmanform.ucoz.ru/

26. Ilopran «/[HEBHUK.PY»

27. Buieoypoku 1o MaTeMaTHKe.

28. O6pasoBarensHas mwiargopma EFFOR.RU

INJIAHUPYEMBIE PE3YJIBTATHBI
PabGouast mporpamMma ydeOHOro mpeamera «Maremaruka-11» obecreuyuBaeT JAOCTHIKEHHE CIICIYIOIINX
PE3YJIBTaTOB OCBOSHHS 00pa30BaTEIbHON MTPOrpPaMMBbI CPEHETO 00IIEro 00pa3oBaHuUs:


https://www.google.com/url?q=http://powerpoint.net.ru/&sa=D&usg=AFQjCNHBlKPoaq6N6IgCKv_wXHtaIv3big
https://www.google.com/url?q=http://karmanform.ucoz.ru/&sa=D&usg=AFQjCNGlXzEGv9wun1R79hb4sa4Y4k0V1A
https://www.google.com/url?q=http://interneturok.ru/&sa=D&usg=AFQjCNFXxZKdJc_tfK6PfAG2Xt6Jqps4rw
https://www.google.com/url?q=http://effor.ru/about/31_plat&sa=D&usg=AFQjCNEbF0lJzJXbtaLE7VmqntfdiyczUw

IIpeomemmnuie pezyiomamot:

Ba3zoBblii ypoBeHb «CHCTEMHO-TEOpeTHYECKHE Pe3yabTaThI»

Pasznen BeinyckHHK HAyYHUTCSH BeinyckHuk MOJIyYUT
BO3MOKHOCTb HAYYHUTBHCS

Yucna CB0OOIHO OTIEpUPOBATH —  €80000HO onepuposams

6bIPANCEeHUA MOHATUSAMU: HATypaJbHOE YUCIIO, YUCTIOBLIMU MHOJICECNEAMU NPU

MHOECTBO HATYypaJIbHBIX YUCEIL,
LIETI0€ YUCII0, MHOXKECTBO LEBIX
quce, 0OBIKHOBEHHASI IPOOB,
JIeCATHYHAS IPO0Ob, CMEIIIAHHOE
YHUCJIO, PALIMOHATBHOE YHUCIIO,
MHO’KECTBO PAIlHOHAIBHBIX YHCEN,
HppalMoOHaIHHOE YHCII0, KOPEHb
CTEIEHU N, JEHCTBUTEIBHOE YHCIIO,
MHO’KECTBO J€HCTBUTEIHHBIX YHCET,
reoOMeTpHYECKasi HHTEPIIPETaIHs
HaTypadbHBIX, IENBIX,
pallOHANBHBIX, IEHCTBUTEITHHBIX
YHCelT;

MEPEBOIUTH YKCIIA U3 OJHOU
CUCTEMBI 3aIH1CH (CHUCTEMBI
CUMCIIEHUSI) B APYTYIO;

JIOKa3bIBATh U MCIIOJIb30BATh
MIPU3HAKHU JIETUMOCTH CYMMBI U
MIPOM3BEIEHUS TP BBHITOITHEHUH
BBIYUCIICHUH U PEIICHUU 33]1aY;
BBITIOJIHSITh OKPYTJICHUE
PaIMOHANTBHBIX U UPPAIIMOHATEHBIX
YHCeII ¢ 3aJaHHON TOYHOCTBIO;
CpaBHUBATH JCHCTBUTEIHHBIC YHCIIA
Pa3HBIMH CITIOCOOAMU;
YIOPSIOYMBATH YUCIIA, 3alIFICAaHHBIC
B BHJI€ OOBIKHOBEHHOH U
JECATHYHON Apo0u, ncia,
3aICcaHHbIe C HCITOJIb30BaHUEM
apu(pMeTHYECKOro KBaIpaTHOTO
KOpHsI, KOpHEH cTereHu Oouble 2;
Haxoauts HOJ 1 HOK u
WCIIONIE30BATh UX TPH PEIICHUN
3a/1ay;

BBITIOJTHSTh BBIYUCIICHHUSI 1
peoOpa3OBaHus BEIPAKEHHUIH,
CoJIepIKaIInX TeHCTBUTEIHHBIC
YHUCIIa, B TOM YHCIIE KOPHH
HaTypaJbHBIX CTENEHEN;
BBITIOJHATH CTAHIapPTHBIE
TOXJIECTBEHHBIE MTPEOOPa3OBaAHUS
TPUTOHOMETPUUECKUX,
JlorapuMHUECKUX, CTEIICHHBIX,
HppallMOHATBHBIX BBIPAXKCHH.

B nosceonesnoui sorcuznu u npu uzyuenuu

opyaux npeomemos:

BBINOJHATh U OOBICHITE CpaBHCHUC
PE3yJIbTAaTOB BBIYMCIICHHMN npu
PEIICHUM NMPAKTHUYCCKHUX 3a1a4, B

peutenuu 3a0ay;

NOHUMAMb NPUYUHBL U OCHOGHDBLE
uoeu pacuupenst YUCi08blx
MHOJICECE;

61a0emb OCHOBHLIMU NOHAMUSMU
meopuu 0eIUMOCmU NPU peueHul
CMAHOAPMHBIX 3a0a4

umems 6a308vle NPEOCMABIEHUS O
MHOJICECEEe KOMNNCKCHBIX YUCE,
C80000HO 6bINOIHAMb
moscoecmeentbie
npeobpazosanus
MPULOHOMEMPULECKUX,
JL02apUBMULECKUX, CTEeNEeHHbIX
8bIPAICEHU,

e1adems opmynoi buroma
Hbvromona;

NPUMEHSIMb NPU PeUieHUU 3a0ay
meopemy 0 JTUHeUHOM
npeocmasnenuu HOJI;
NPUMEHSMb NPU PEUEHUU 3A0aY
MeopemuKo-yucio8ole QYHKYuU:
YuCno U cymma oenumenei
NPUMEHIMb NPU PeuleHUU 3a0ay
MHO20YJIEHbL C
oeticmeumenbHbIMU U YeablMU
Koagpuyuenmamu;

81a0emsb NOHAMUAMU
PUBOOUMBLIL U HENPUBOOUMBLIL
MHO2OYEH U NPUMEHSIMb UX NPU
peutenuu 3a0ay;

NpUMEHAMb NPU peueHuu 3a0ay




TOM YHCIIe TPUOIMKESHHBIX
BBIYMCIICHHH, UCTIONB3YS Pa3HbIC
CHoco0BI CpaBHEHUIA;

3alKChIBaTh, CPABHUBATH, OKPYTJISAThH
YHCJIOBBIC JIaHHBIC PeaIbHBIX
BEJIMYHH C MCIIOJIb30BAHMEM Pa3HBIX
CHCTEM U3MEpPCHUS;

COCTaBNATb W  OLEHMBATb pPasHbIMMU
cnocob6amu YMCoBble BbIPaXKeHUs Npu
peleHnn NPaKTUYECKMX 3a4a4 M 3a4a4y
U3 ApYrux y4ebHbIX NpegmeToB

Ypasuenun u
HepaseHncmea

CB00OOIHO OTIEPUPOBATH
MIOHATHUAMHU: ypaBHEHHE,
HEPABEHCTBO, PaBHOCUIIBHBIE
YPaBHEHUS U HEPABEHCTBA,
ypaBHEHUE, ABIAIOLIEECS
CJIEICTBHUEM JPYTOr0 YpaBHEHHS,
YpaBHEHUS, pABHOCHIIbHBIC HA
MHO’K€ECTBE, paBHOCUJIbHBIE
npeoOpa3oBaHysl ypaBHEHUI;
pemaTte pa3Hble BUABI YpaBHEHUH U
HEPABEHCTB U MX CHCTEM, B TOM
YHUCJIE HEKOTOPbIE YpaBHEHUS 3-1 U
4-ii cTenieHel, TpoOHO-
panMoHAaNbHEIE U UPPALlMOHAIBHEIE;
OBJIAZIETh OCHOBHBIMH THUIIAMH
MI0Ka3aTeIbHBIX, JOrapu(phMUIECKUX,
HppaliOHaTIbHBIX, CTETIEHHBIX
YPaBHEHUH U HEPABEHCTB U
CTaHIapPTHBIMH METOJaMH UX
pelIeHnit 1 MPUMEHATh UX IpU
pelIeHny 3a1a4;

MIPUMEHATE TeopeMy besy k
PEILICHUIO ypaBHEHMUI;

IPUMEHATh TeopeMy Buera s
pelIeHns] HEKOTOPBIX ypaBHEHUM
CTEIIEHU BBILLIE BTOPOI;

[TOHUMATb CMBICII TEOPEM O
PaBHOCHIIBHBIX U HEPABHOCHIIBHBIX
peoOpa3oBaHMsIX YpaBHEHUN U
YMETb UX JIOKa3bIBaTh;

BJIA/IETh METOJIAMH PEIIECHUS
YPaBHEHUH, HEPABEHCTB U UX
CHCTEM, YMEThb BBIONPATH METO]
penieHrs ¥ 000CHOBBIBATH CBOU
BEIOOD;

HCIIOJIb30BaTh METO/l MHTEPBAJIOB
JUISl pEILICHUs] HEPaBEHCTB, B TOM
qucie ApoOHO-pallMOHATIBHBIX U
BKJIIOYAIOIIUX B ce0s
HppalOHaIbHBIE BBIPAKEHUS;
pemaTs anreOpanvyeckue ypaBHEHUs
1 HEPABEHCTBA U UX CUCTEMBI C
rmapamMeTpaMu anredpanaecKuM 1
rpadU4ecKuM METOAAMHU;

BIIaIETh Pa3HBIMU METOJIAMHU

Jlc60600H0 onpedensimeb mun u
8b1O0UPAMb MEMOO PeuleHUs.
NOKA3AMENbHBIX U
JI02apUphMUecKux ypaeHenull u
HEepPasencme, UppayuoHaIbHbIX
VPABHEHUI U HePABEHCNS,
MPUSOHOMEMPUYECKUX YDAGHEH UL
U HEepaseHcms, ux cucmem,
€80000HO peuiams CUCmeMbl
JIUHEUIHbIX YPAGHEHU,

pewams OCHOBHbIE MUNbL
VPABHEHUIl U HEPABEHCME C
napamempamu;

umems npedcmagieHue o
HEPABEHCMEAX MeHCOY CPEOHUMU
CcmeneHHbLMU




JI0Ka3aTelIbCTBA HEPABEHCTB;
pemaTh ypaBHEHHS B LENbIX YHCTaX;
n300pakaTh MHOXKECTBA HA
IDIOCKOCTH, 33/JaBaeMbIe
YpaBHEHUSIMH, HEPABCHCTBAMU U MX
CUCTEMaMU;

CBOOOJTHO HCIIOIH30BAThH
TOKJIECTBEHHBIE TTPE0OPa3OBaAHU
TIPH PEIIeHNN YPAaBHEHUN U CHCTEM
YpaBHEHUI

B nosceonesnoti scuznu u npu usydyeHuu

opyeux npeomemos:

COCTaBJIATh U pellaTh ypaBHEHUS,
HEpaBEHCTBA, X CUCTEMBI IIPH
pelIeHnHt 3a1a4 Jpyrux y4eOHbIX
[IpeIMETOB,;

BBITIOJIHSATH OLIEHKY MPaBIONOJ00HS
pe3yNbTaTOB, OIYyYaeMbIX MPH
peLIeHNH Pa3IMYHbIX yPaBHEHU,
HEPaBEHCTB U UX CUCTEM IIPH
peleHnH 3a/1a4 JPYTruX y4eOHBIX
MIPEIMETOB;

COCTaBJISITh U PEIIaTh YPAaBHEHUS U
HEpaBEHCTBA C MapaMeTPaMu MPH
peleHnH 3a/1a4 JPYTruX y4eOHBIX
[IpeIMETOB,;

COCTaBIISITh YPAaBHEHHE,
HEPaBEHCTBO UJIM UX CHCTEMY,
OIHCHIBAIOIINE PEATHHYIO
CUTYAIMIO WM MPUKJIAJHYIO 33/1a4y,
HWHTEPIPETHPOBATH MOJTYYECHHBIE
pe3yibTaThl;

HCIIONIb30BaTh MPOTPAMMHBIE CPENICTBA
MpU PEUIeHHH OTHIENbHBIX KJIacCOB
YpaBHEHHH M HEPAaBEHCTB

Dynkyuu

BrnaneTs MOHATHSIMH: 3aBUCHMOCTh
BEJIMYMH, QYHKIHS, apTYMEHT
3HaueHUe QyHKIMHU, 00J1aCTh
OIIpEe/IeIICHHS] 1 MHOXKECTBO
3HaueHUH (PpyHKIMH, rpaduk
3aBUCUMOCTH, TpauK QyHKINH,
HyJ¥ (QYHKINH, TPOMEKYTKA
3HAKOIMOCTOSHCTBA, BO3pAaCTaHHUE Ha
YHCIIOBOM MIPOMEXYTKE, yObIBaHUE
Ha YUCIIOBOM IIPOMEKYTKE,
HanOoJbIlee ¥ HAUMEHbIIEe
3HavYeHue (PyHKIMU Ha YHCIOBOM
MIPOMEKYTKE, IEPUOTUIECKAs
(GyHKUUS, IEPUOJI, YETHAS U
HedeTHas QYHKLUH; YMETh
MPUMEHSITh 3TH TOHSTHUS TIPH
pellieHu! 3a/1a4;

BJIaJI€Th TIOHATHEM CTEIICHHAS
(yHKUUS; CTPOUTH €€ rpaduK U
yYMETh MPUMEHSTh CBOWCTBA
CTETIEHHOH (PYHKIMU NPU pEelICHUN

61a0emsv NOHAMUEM ACUMNIMOMbL
U ymems €20 npumensms npu
peutenuu 3a0auy;

NPUMEHAMb MeMOoObl PeuleHUs.
npocmenuiux
oughgheperyuanbHbIX ypasHenuil
nepeo2co u 6MmMopo2o NopsaoKos




3aj1a4;

—  BJIAJETh IOHATUAMU NOKa3aTeIbHas
({yHKLUS, SKCIIOHEHTA; CTPOUTDH UX
rpaduKd U yMETb IPUMEHSTh
CBOICTBA MOKa3aTeNbHON (QYHKIUH
IIPU PEIICHUH 3a7ay;

—  BIAfeTh HOHATHEM
norapumudeckas QyHKINS;
CTPOUTH ee TpauK U YMETh
MPUMEHSTh CBOMCTBA
morapuMudecKoi GyHKIHH MTPH
pellIeHuH 3a/1aY;

—  BIAJCTh NOHATHAMHU
TPUTOHOMETPUUECKUE (DYHKIINY;
CTPOUTH UX IpaUKH U YMETh
MPUMEHSTh CBOMCTBA
TPUTOHOMETPUYECKUX QYHKIUH MpH
peLICHUH 3a/1a4;

— BIAfeTh HOHSATHEM OOpaTHas
(yHKUUS; TPUMEHATH 3TO TOHITHE
MIPU pELICHUH 3a]ay;

— IPUMEHATH IIPU PEIICHUY 3a1a4
CBOMCTBa (DYHKIMHA: YETHOCTB,
MEPUOTUYHOCTh, OTPAHUYCHHOCTB;

— IPUMEHATH IIPU PEIICHUU 3a1a4
npeoOpa3oBaHust pagUKOB
(hyHKITHIA;

—  BIAJETh HOHSATHUAMH YUCIIOBAs
[IOCTIEI0BATEILHOCTD,
apumeTHyecKas U reoMeTpudecKast
porpeccusi;

— NIPUMEHATH IPH PELICHUH 3a/1a4
CBOWCTBA U MPU3HAKH
apudMeTHIecKoil u
FeOMETPUYECKOH IIPOTPECCUI.

B nosceounesnotl ocusnu u npu uzyyenuu
Opyeux yueOHvlx npeomemos.

—  ONpEeAeNsTh MO TpaduKam 1
WCTIOJB30BaTh JUIsl PEHICHUSI
MPUKJIAIHBIX 33a]a4 CBOICTBA
peanbHBIX IPOLIECCOB U
3aBUCUMOCTEN (HauboIbIIne 1
HauMEHBIINE 3HAYCHN,
MIPOMEKYTKH BO3pACTaHUs U
yObIBaHUS (PYHKIMH, TIPOMEKYTKH
3HAKOIOCTOSHCTBA, ACUMIITOTHI,
TOYKH neperuda, Nepuos 1 T.11.);

—  HWHTEPIPETHPOBATH CBOIMCTBA B
KOHTEKCTE KOHKPETHOMU
MPAKTUYECKOU CUTYaIINH;.

onpeaenATb No rpapukam npocreiwine

XapaKTepUCTUKK nepuoanyecKknx

npoueccos B 6KMONOTMKN, IKOHOMMUKE,

My3bIKe, PaAMOCBA3N M Ap. (amnaunTtyaa,

nepuoA 1 T.n.)




Inemenmel
MAMEMAMULECKO20
ananusza

Baaners moustueM 0€CKOHEYHO

yObIBatoIIast reoMeTpuyecKas
MIPOrPECCHUs U YMETh IPUMEHATH €T0
IIpH PEIICHUH 33/1a4;

MIPUMEHSATH IS PEIICHNS 3a7]a9 TEOPHIO

MPE/ICIIOB;

BJIAACTHh IIOHATUAMU OECKOHEYHO

0oJIbIIKE ¥ OECKOHEYHO MAaJIbIe
YHUCJIOBBIC IOCICAOBATCIBPHOCTHU 1
YMETh CPAaBHUBATH OECKOHEYHO
0oJIbIINE ¥ OECKOHEYHO MaJIbIe
IOCIICA0OBATCIIBHOCTH,

Texcmoevie 3a0auu

Pemrats pa3Hble 3amaun
MOBBIILIEHHOH TPYAHOCTH;
aHAJIM3UPOBATh YCIIOBHE 33/1a4H,
BBIOUPATH ONTUMAITLHBINA METO/T
peleHus 3a7a49u, PacCMaTpUBas
pa3nuYHbIC METO/BI;

CTPOUTH MOJICNb PEIICHUS 3a/1a4H,
MPOBOJUTH JOKa3aTeIbHbIC
paccyxJCHUs MPH PEIICHUH 33]1a4u;
pemaTh 3a7a4u, TpeOyromme
nepedopa BapUaHTOB, TPOBEPKU
yCIOBUH, BEIOOpA ONTUMAILHOTO
pe3yibTaTa;

aHaJIM3UPOBATh U
WHTEPIPETUPOBATH MOJTYYCHHBIE
pelIeHHs B KOHTEKCTE YCIOBHSI
3a7a4M, BEIOUPATh PEIICHHUS, HE
MPOTHBOPEYAIINE KOHTEKCTY;
MEPEBOIUTH MPU PELICHUN 3a7auu
WHPOPMALIUIO U3 OTHON POPMEI
3aITUCH B APYTYIO, UCIIOIB3YS MPH
HEOOXOIMMOCTH CXEMBI, TAOIUIIBI,
rpad UKy, JHarpamMMel.

B nosceounesnotl scusnu u npu uzyyenuu

opyeux npeomemos:

pelaTh NpakTUYECKUE 3aa4d U
3a/1a4u U3 JPYTrux IpeIMeToB

T'eomempus

Bragers reomerpuueckuMu
TOHSTHUSIMH TIPH PEIICHHUH 33J1a4 U
MPOBEACHUH MaTeMaTHIECKUX
paccyXJIeHu;

CaMOCTOSITEIBHO (POPMYITHPOBATH
OTIpeIeNICHHS TEOMETPUIECKUX
¢buryp, BBLIBUTATh TUTIOTE3BI O
HOBBIX CBOMCTBAX M MPU3HAKAX
reoMeTpuyYecKux Guryp u
00OCHOBBIBATH UM ONPOBEPraTh UX,
000011aTh WM KOHKPETU3UPOBATh
pe3yJIbTaThl Ha HOBBIX KJIaccax
¢uryp, NpoBOIUTH B HECTOKHBIX
CITyqasx Kiaccu(puKanuio Guryp mo
Pa3IMYHBIM OCHOBAHUSIM;

Hmemwb npedocmasnenue 06
AKCUOMAMUYECKOM Memooe;
81a0emsb NOHAMUEM
2eomempuiecKue Mecma moyex 8
npoOCMpancmee u ymemn
NPUMEHSIMb UX OJIs1 PEUUEeHUs
3a0au;

yMenb NPUMEHSMb OISt PeULeHUs.
3a0a4 ceoucmed nioCKUx u
08Y2DAHHBIX Y2ll08, MPEXSPAHHO20
yena, meopemvl KOCUHYCO8 U
CUHYCO8 O]11 MPEXSPAHHO20 Yena,
61a0emv NOHAMUeM
NEePnEeHOUKYIAPHOE CeUeHUe
NPUMbL U YMEMb NPUMEHSAMb €20




MCCIIEIOBATh YSPTEHKH, BKITFOYAs
KOMOWHaIuu QUryp, U3BJIEKaTh,
UHTEPIPETHPOBATH U
npeoOpa3oBeIBaTh HH(OPMALIUIO,
MpPE/ICTaBICHHYIO Ha YePTEexKax;
penIaTh 3a1a4u TeOMETPHIECKOTO
COZIepKaHus, B TOM YHUCIIE B
CHUTYAIHAX, KOTJIa ITOPUTM
pELICHUSI HE CIICYET SBHO M3
YCIIOBHSI, BBITTOJIHATE HEOOXOJMMBIE
JUTSL peLIeHus 3a/1a91
JIOTIOJIHUTEIIbHBIC TIOCTPOCHUS,
HCCIIeI0BATh BO3MOXKHOCTh
MPUMEHEHHUS TeOpeM U pOopMyIT IS
penIeHus 3a/1a4;

yMeTb ()OPMYJIHPOBATh U
JIOKa3bIBaTh T€OMETPUIECKUE
YTBEPXKIICHNUS;

BJIJIETh MMOHATHAMH CTEPEOMETPHU:
npu3Ma, TapasieIeurnesI,
MpaMua, TeTpasdip;

HUMETb IpeACTaBIeHNs 00 aKcHoMax
CTEPEOMETPHH M CICICTBUSIX U3 HUX
U YMETh IPUMEHSTh UX MIPH
pelleHu! 3a/1aY;

YMETb CTPOUThH CEUCHHS
MHOTOTPAHHUKOB C UCIIOJIb30BAaHUEM
Pa3IUYHBIX METO/IOB, B TOM YHCIIE U
METOJIa CIIE/IOB;

HUMETb NPEACTaBICHHUE O
CKPEIIUBAIOLINXCS TIPSIMBIX B
MPOCTPAHCTBE U YMETh HAXOUTh
YTOJI ¥ PACCTOSIHUE MEKITY HUMU;
MPUMEHSTh TEOPEMBI O
MapauIeIbHOCTH TPSIMBIX U
IJIOCKOCTEN B POCTPAHCTBE MIPU
peLIeHUH 3a/1a4;

YMETb IPHUMEHSTh NMapalIeIbHOS
MIPOEKTHPOBAHUE JJIsl H300paIKEHHSI
uryp;

YMETb IPUMEHSTh
NEePIEeHANKYISIPHOCTH MPSIMOHN 1
IUTOCKOCTH TIPU PELICHUH 3a/1a4;
BJIaJICTh MMOHATHSIMH OPTOTOHAJIBHOE
MPOEKTUPOBAHKE, HAKIIOHHBIC M UX
MPOEKLUH, YMETh IPUMEHSTh
TEOpEMY O TPeX MEePICHIUKYIIApax
[IPU PEIICHUH 3a/1a4;

BJIAJICTh MOHATHAMH PACCTOSHHE
MeK1y GUrypaMu B IIPOCTPAHCTBE,
OOIIMIA TePIICHIUKYIISP ABYX
CKPEIIUBAIOIIAXCS TPSIMBIX U YMETh
MPUMEHSTh MX MPU PEIICHUH 3a/1a4;
BJIAJICTh MOHSATHEM YTOJ MKy
HPSIMOH U IJTIOCKOCTBIO H YMETh
NPUMEHSTB €ro IPH PEIICHUH 33/1ay;

npu peuwieHuu 3a0ay;

uMemyv npedcmasieHue o
080UCMBEHHOCU NPABUTLHBIX
MHO20SPAHHUKOB,

61a0emv NOHAMUAMU
YeHmpanvHoe u napaiieibHoe
npoeKmuposanue u NPUMeHsamb
UxX npU NOCMPOEHUU cedeHuUll
MHO202PAHHUKOB MEMOOOM
npoexyuil;

umMemyv npedcmasieHue o
paseepmke MHO20SPAHHUKA U
Kpamuyatiwiem nymu na
NOBEPXHOCIU MHO20SPAHHUKA,
uMemyv npedcmasieHue o
KOHUYECKUX CeYeHUsX,

umMemsv npedcmasieHue o
Kacarowuxcs cghepax u
KOMOUHayuyu mes 8pawjenus u
YMemb npUMeHAMb UX npu
peutenuu 3a0ay;

NPUMEHAMb Npu peuteHuy 3a0ay
Gopmyny paccmosHus om mouxu
00 NJIOCKOCMU,

671a0emb PA3HbIMU CROCOOAMU
3a0anus NPAMONL YPaeHeHUAMU U
YMemyb npUMeHAMb NpU peuleHuu
3a0au;

NPUMEHSIMb NPU PeuleHUU 3a0ay U
ookazamenbcmee meopem
BEKMOPHDBIL MEMOO U Memoo
KoopouHam,

umemsb npedcmasienue 0o
akcuomax obvema, npumMeHsims
dopmynst 06vemos
NPAMOY20JbHO20
napaaneienuneod, npusmbsl u
nUpamuodsl, mempas’opa npu
peutenuu 3a0ay;

npumMensmes meopemvi 00
omHOWeHUAX 00beM08 npu
peutenuu 3a0au;

NPUMEHSIMb UHMe2PA OJIs
BbIUUCTCHUS 00bEMO8 U
nogepxHocmeti mei 6paujeHus,
BbIUUCTIEHUS NIOWAOU
cgpepuneckozo nosica u odvema
wWapoeozco cios;

uMemyv npedcmasieHue o
OBUNCEHUSAX 8 NPOCMPAHCIEE:
napanneibHoM nepexoce,
CUMMEMPUU OMHOCUMENLHO
NIOCKOCMU, YeHMPATbHOU
cumMmempuu, nogopome
OMHOCUMENbHO NPAMOL,
BUHMOBOLL CUMMEMPUU, YMEMb




BJIAJICTh TIOHSITUSIMU JIBYTPaHHBII
yTOJI, YroJl MEKAY IIOCKOCTSMH,
MIEPIICHANKY IS PHBIE TNIOCKOCTH U
YMETb MPUMEHATh UX MPU PEILIEHUN
3azay;

BIIA/IETh MTOHATHSAMH TIPU3MA,
MapauIeNIeHIe ] ¥ IPUMEHATh
CBOICTBA Napajuiesienurneaa npu
pelIeHnu 3a1a4;

BIIA/IETh TOHATHEM TIPSIMOYTOJIBHBII
MapaJuIeTIeTHIe ] i IPUMEHSTh eT0
[IPH PEIIeHNH 33/1a4;

BIIIETh MOHATUSAMH THUPAMHU/IA,
BHJIBI TUPAMHU/I, 3JIEMEHTBI
MIpaBUJIBHOM MUPaMUJBI U YMETh
MIPUMEHATD UX MPH PEIIeHNH 33134,
MMETh MPECTABICHHUE O TEOPEME
Olinepa, MpaBUIIbHBIX
MHOTOTpaHHHKAX;

BIIA/IETh TOHATHEM TLIOMIAN
MTOBEPXHOCTEH MHOTOTPAaHHUKOB U
YMETh MPUMEHSATD €0 TP PEIICHUN
3a/ay;

BJIa/IETh OHATUSAMH TeJla BpaIlleHus
(ummMHAp, KOHYC, Wap u cdepa), ux
CEYCHUS M YMETh MPUMEHSTD UX MIPH
pelIeHny 3a1a4;

BJIa/IETh OHATUSAMH KacaTelbHbIe
MpsIMBIE U TIJIOCKOCTH U YMETh
MIPUMEHSATH U3 TIPU PEIICHIH 33129,
VMMETh TIPEACTABICHIS O BIMCAHHBIX
Y OTMCaHHBIX cpepax U yMeTh
MIPUMEHATD UX MPU PELICHUH 33]1aY;
BIIQ/IETh IOHATHUSAMHU 00BhEM, OOHEMBI
MHOTOTPaHHHUKOB, TeJl BPAIIeHHS U
MIPUMEHATH UX MPH PEIISHUH 33]1aY;
MMETh MPECTaBICHNE O pa3BepTKe
LWIMHIpPA U KOHYCa, TUIOMIA N
MTOBEPXHOCTH IIMJIMH/IpA U KOHYCA,
YMETh MPUMEHSATh UX MPH PEIICHUN
3aj1ad;

HMMETh MpeCTaBIeHHE O IO N
cdepsl U yMETh IPUMEHSITh €r0 TIPU
pelieHny 3aaa9;

YMETb pelaTh 3a/1a4u Ha
KOMOWHAIIMM MHOTOTPAHHUKOB U
TeJ BpaIIeHNUS;

HUMETb NpeACTaBICHHE O MOJ00HH B
IIPOCTPAHCTBE M YMETH PEIIaTh
3aJ]aud Ha OTHOLIEHHE 00BEMOB U
IJTOTAJICH TTIOBEPXHOCTEH MO T00HBIX

duryp.

B nosceonesnoui sorcuznu u npu uzyuenuu

opyeux npeomemos:

COCTaBJIATH C UCIIOJIb30BAHNECM

NPUMEHANb UX NPU PeleHUU
3a0au;

umems npedcmagieHue o
NIOWA0U OPMOSOHATLHOU
npoexyuiL,

umemv npedcmagieHue o
MpexepaHHoM U MHO202PAHHOM
yene u npUMeHsImb CE0UCmea
NIOCKUX V21108 MHO20SPAHHO20
yena npu peulenuu 3a0ay;
umems nPedCmagieHust o
npeobpazosanuil NOO0OUS,
20MOmMemul 1 ymemy NPUMEHsMb
UX npu peuleHuu 3a0ai;

yMemb peuams 3a0ayu Ha
RIOCKOCMU Memo0amu
cmepeomempuu;

yMemb NPUMeHAMyb PopMyvl
00veM08 npu peuteHuu 3a0ay




CBOWCTB F€OMETPHUECKUX (PUTYD
MaTeMaTHYECKHE MO IS
peleHus 3a1a4 NPakKTUIeCKOTo
XapaxTepa U 3a/1a4 U3 CMEXHBIX
JMCIMIUINH, UCCIIEI0BATh
MOJTyYSHHBIC MOJICIH 1
HWHTEPIPETHPOBATh PE3YJILTAT

Bexmopuvt u Bnaners mOHATUSMU BEKTOPHI U UX Haxooums 0ovem
Koopounamul 6 KOOpJWHATHI; napannenenuneda u mempalsaopa,
npocmpancmee YMETb BBIIOJIHATH ONIEPALX Ha 3A0AHHBIX KOOPOUHAMAMU CBOUX
BEKTOpPaMU; BEPULUH,
HCNOJIb30BaTh CKAISIPHOE 3a0asams NPAMYIO 8
MPOU3BEAEHNUE BEKTOPOB NIPU npocmpavcmee;
peluleHuy 3aaay; HAaxooums paccmosiHue om moukiu
MIPUMEHSTh YPABHEHHE [IJIOCKOCTH, 00 niocKoCmuU 8 cucmeme
(hopMyITy paccTOSHUS MEXKIY Koopounam,
TOYKaMH, YpaBHEHHE CHEpPhI IPU HAxXo0ums paccmosHue mMedxHcoy
peuieHuy 3aaag; CKPeWUBaIoOWUMUC NPAMBIMU,
MIPUMEHSTH BEKTOPBI U METO]I 3A0AHHbIMU 8 CUCmeMe
KOOPAMHAT B IPOCTPAHCTBE NpHU KOOpOuHam
peuIeHny 3aja4
Hcmopusa Nmets npeacrasieHye 0 BKIAAE
mamemamukKu BBIAAKOIINUXCSA MAaTEMATUKOB B
pa3BHUTHE HAYKHU,
[IOHUMATh POJIb MATEMATUKHU B
pasButuu Poccun
Memoowt Hcnonp30BaTh OCHOBHBIE METOIBI NPUMEHSAMb MamemMamudecKue
Mmamemamuku JI0Ka3aTeNIbCTBA, IPOBOJAUTH SHAHUS K UCCAEO08AHUIO

JIOKa3aTeJIbCTBO U BBIIIOJIHATH
OIIPOBEPKEHMUE;

MIPUMEHSATh OCHOBHBIE METO/IbI
peLIeHHs MaTEMAaTUYECKUX 3aay;
Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN B IPUPOJIE
XapaKTEepU30BaATh KPacoTy U
COBEPIIEHCTBO OKPYXAIOIIETO MUpPa
Y IPOU3BEJCHUI UCKYCCTBA;
MPUMEHATh IIPOCTEUILINE
IIPOrpaMMHBIE CPEJICTBA U
3IEKTPOHHO-KOMMYHUKAIIUOHHBIE
CUCTEMBI IPU PELICHUN
MaTeMaTUYECKUX 33]1a4;
T10JIb30BAThCS! PUKJIIAHBIMU
[IporpaMMaMu U IIporpaMmmamMu
CHUMBOJIBHBIX BBIUMCIICHUN AJIS
HCCIIEIOBAHNS MAaTEMATUYECKUX
00BEKTOB

OKpYIHcaiowe2o Mupa
(moOdenuposanue puzuueckux
npoYyeccos, 3a0ayu IKOHOMUKU)




COAEPXAHUME YYEBHOI'O IIPEIMETA «MATEMATHUKA»
JInHus aaredpa M Ha4yaJa MATEMaTHYECKOI0 aHAJIN3A
Tpuronomerpuuyeckue pynkuuu (14 yacos)

OO6nacTp onpeneneHnss 1 MHOXKECTBO 3HAYCHUN TPUTOHOMETPHYECKUX (yHKIMUA. YEeTHOCTS,
HEYETHOCTb, IEPUOANYHOCTh TPUrOHOMETpHUUYeCKHX (pyHKIMHA. CBOMCTBA QYHKIIMU y = COSX U €€
rpaduk. CBoiictBa ¢yHkumu y = Sinx u ee rpaduk. CpoiictBa ¢pyHkimn y =tgx u ee rpaduk.
OOpatHble TPUTOHOMETPUUYECKHE (DYHKIIUH.

OcHOBHASI €J b — U3yYUTh CBOWCTBA TPUTOHOMETPHUECKUX (YHKUUH, HAYUUTD
y4alluxcsl IPUMEHSTh 3TU CBOICTBA NMPHU PELICHUN YPAaBHEHHH UM HEPaBEHCTB, HAYYUTh CTPOUTH
rpaduKy TPUTOHOMETPUUECKUX (PYHKITHIA.

Cpenu TpUrOHOMETPUYECKUX (OPMYN CleayeT 0co00 BBIAECIUTH T€ (HOPMYJbl, KOTOpbIE
HETMOCPEJCTBEHHO OTHOCSTCA K MCCIEIOBAHUIO TPUTOHOMETPUUYECKHX (DYHKIMHA U MOCTPOCHUIO
ux rpapukoB, (OpMyJbl, KOTOPbIE€ BBIPRKAIOT CBOWCTBA HEYETHOCTH U  UYETHOCTH
TPUTOHOMETPUUYECKHUX (PYHKIIUH.

[TocTtpoenue rpadMKoB TPUTOHOMETPUUECKUX (PYHKIUI MPOBOAUTCS C MCIOJIb30BaHUEM HX
CBOMCTB M HAYMHACTCS C MOCTpoeHUs rpaduka GpyHkuuu y = coS x. ['papux pyHkumu y=sin x
nojy4aercsi caABuUrom rpaduka ¢pyHkuuu y = coSx. C moMoIbl0 rpadUuKoB HILTHOCTPUPYIOTCS
U3BECTHBIE CBOMCTBA (YHKIUH, a TAK)KE BBISABIIAIOTCS HEKOTOPBIE JOMOJIHUTEIbHBIE CBOMCTBA.

C nomompo rpauKOB TPUTOHOMETpPUUYECKMX (DYHKIMHA pemiaroTcss mpocTeliive
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA.

OOpatHble TpUroHOMETpUYEeCKHe (PYHKIMU Jat0TCs 0030pHO, B 03HAKOMUTEIBHOM ILIAHE.

IIpounsBoanas u ee reomerpuyeckuii cmbica (16 yacos)

Onpenenenne  npouwsBogHoW.  [IpomsBogmas ~ cremenHod  ¢yHkumu.  [IpaBumia
muddepentmpoBanus. [Ipon3BoaHble HEKOTOPBIX 3JIEMEHTApHbIX (QyHKUUH. ['eomerpuueckuii
CMBICJI IIPOU3BOHOM.

OCcHOBHa4 I € J b— BBECTH INOHATHE IPOU3BOIHON; HAYYUTh HAXOAUTh IPOU3BOJIHBIE C
noMoteio  popmyn aupdepeHInpoBaHNs;, HAaydYUTh HAXOJUTHh YpAaBHEHHE KacaTeNbHOU K
rpaduxy GyHKINU.

W3noxxenne Marepuana BEJIETCS Ha HAIISIIHO-MHTYUTHUBHOM YPOBHE: MHOTrue (hopMyInbl He
JIOKa3bIBAIOTCS, @ TOJBKO TMOSICHAIOTCS WJIM NpUHUMaroTca 0e3 joka3aTenscTB. [naBHOe -
MOKa3aTh y4YalUMCsl LelecooOpa3HOCTh HM3yU€HHUs TPOM3BOJHON U B  JajbHeiiieM
nepBooOpasHoii (MHTerpana). Tak Kak 3TO HEOOXOAMMO MPH PEIICHUH MHOTHX MPAKTHYECKHX
3a/1a4, CBS3aHHBIX C HCCIENOBaHUEM (DU3MUYECKUX SIBJICHUH, BBIYUCICHHEM ILJIOLIAAEH
KPUBOJMHEHHBIX (Uryp M OOBEMOB Tel C MPOU3BOJIBHBIMM TpaHMLAMH, C IOCTPOECHUEM
rpaduxoB ¢ynkuuit. IIpexne Bcero ciaemyer Mokasarb, 4To (pyHKUMH, rpaduKaMU KOTOPBIX
SBJISIIOTCSI KPUBBIE, OMUCHIBAIOT MHOTHE Ba)KHbIE (PU3NYECKHE U TEXHUUYECKHE MTPOLIECCHI.

[TonsiTus mpezena TMOCIENOBATEILHOCTH M HENPEPHIBHOCTH (QYHKIMU (POPMUPYIOTCS Ha
HarJsIHO-UHTYUTUBHOM YpOBHE; NpaBuwia auddepeHuupoBanus U (GopMyibl MPOU3BOIHBIX
AJIEeMEHTApHBIX QYHKIIUN MPUBOJATCS 0€3 000CHOBAHUM.

IIpuMeHeHne NPOM3BOAHOM K Hccae10BaHNI0 GpyHKuui ( 18 yacoB)

Boszpacranue u yobiBanue pyHkiuu. DxcTpeMyMsbl pyHkiuu. Haubonblee 1 HauMeHblee
3HayeHus ¢QyHkuuu. Ilpous3BogHas BTOPOro MOPSAIKA, BBINYKIOCTh M TOYKM Heperuda.
[Toctpoenue rpadukoB QpyHKIUH.

OCcHOBHaA I €ab— NOKa3aTh BO3MOKHOCTH IIPOM3BOJHON B MCCIIEAOBAHUN CBOICTB
GYHKIUI 1 TOCTPOSHUH UX TPadUKOB.

IIpu n3yyenun marepuaia IMUPOKO UCIOJIB3YIOTCS 3HAHUsA, II0JyYEHHBIE YUAIUMUCS B XO€E
paboOTHI HA/l MPEBITYIICH TEMO.

OOGOCHOBBIBAIOTCS YTBEP)KICHHUS O 3aBHCUMOCTH BO3pacTaHusi M yObIBaHHS (YHKIHUU OT
3HaKa €€ ITPOM3BOJAHOM Ha JIaHHOM NPOMEXYTKE. BBOAATCSA NMOHATHS TOYEK MaKCUMyma H
MHUHMMYMa, TOYEK neperuda. Yyaiuecs 3HAKOMSATCS C HOBBIMH TEpPMHUHAMM: KPUTHUECKUE U
CTallMOHAPHBIE TOYKHU.



[Tocne BBeeHUS IOHITHI MaKCHMyMa U MUHUMYMa (pyHKIMH popMupyeTcs mpeacTaBIeHUe
0 TOM, 4TO (DYHKIIHSI MOKET HMETh SKCTPEMYM B TOUKE, B KOTOPOW OHA HE UMEET MPOU3BOTHOM.

Omnpeznenenue BUAa SKCTpeMyMa MPEIoIaraeTcsi CBs3aTh ¢ MEPEMEHON 3HaKa MPOU3BOTHON
(GYHKIMU TIpU TIEpeXojie Yyepe3 TOUKY IKcTpemyMa. JKenarenbHO MOKa3aTh ydalluMcsl, 4TO ATO
MOYKHO CJ/IeaTh MPOILE - IO 3HAKY BTOPOM MPONU3BOIHOM.

[lpuBoaMTCS CcXeMa HCCICAOBAaHHMS OCHOBHBIX CBOWCTB (DYHKIUH, MpeaBapsromas
noctpoeHue rpadpuka. ITa cxeMa BBINIAIUT Tak: 1) o0macth onpeaeneHuss GYHKIUU; 2) TOUKH
nepeceveHus rpaguka ¢ OCAMH KOOPJMHAT; 3) MPOM3BOAHAS (PYHKIIMK U CTAIIMOHAPHBIC TOYKH;
4) IpOMEXYTKA MOHOTOHHOCTH; 5) TOYKH IKCTPEeMyMa U 3HAYCHHUS (PYHKIIUU B 3TUX TOYKAX.

HNurerpay (10 yacoB)

[lepBooOpaznas. IlpaBuia HaxoxaeHus mnepBooOpasHbX. I[lmomans KpUBOIHMHEHHON
Tpaneuuu. VHTerpanm M ero BblUMCICHHE. Bbrluncrnenue miomaned ¢Guryp ¢ IMOMOIIBIO
uHTErpaioB. [InpuMeHenne Mponu3BOAHON U MHTErpaia s pelieHus] PU3NIECKUX 3a/1a4.

OcHOBHasl LieJIb O3HAKOMHUTBH C IOHATHEM HMHTErpaja U MHTETPUPOBAHMEM KaK OIEpalMeH,
oOpatHoi nudPepeHTnpoOBaHuUIO.

Omnepanust  MHTErpUpPOBAaHUS  CHayajla  OIpelesseTcss Kak  omepauus, oOpaTHas
QG GepeHIIMPOBAHUIO, 1alee BBOAUTCS MOHSATHE NMEPBOOOPA3HOM, MPH 3TOM HE BBOAMTCS HH
OINpe/ielIeHue HEOIPEJeIeHHOI0 HHTerpajga, HHM ero obOo3HaueHue. Tabimuua npaBuil
UHTErpupoBaHus (T. €, TabiuIila MepBOOOpa3HBIX) B ITOM CIIyyae €CTECTBEHHO IMOJYYaeTCs W3
TaOJIULIBI IPOU3BOIHBIX.

CBsi3p MEXIy NEpBOOOpa3HOW W TUIOMIAJbI0 KPUBOJMHEHHOW Tpareluy yCTaHABINBACTCS
dopmynoit Heiorona - JleitOuuma. [lanee BO3HHMKAaeT OIpeneleHHBIH HMHTErpan Kak Mpeaesn
UHTETPATbHON CyMMBI; npu 3ToM ¢opmyna HprotoHa - JleilOHMIIAa TakXKe OKas3bIBaeTCs
cnpaBeanuBoi. Takum o06pazom, 3Ta hopMyia SBISIETCS IJIABHON: C €€ MOMOILBIO BBIYUCIISIFOTCS
OIIPEIECICHHbIE MHTETPAJIbI U HAXOAATCS IUIOIIAAA KPUBOJIMHEWHBIX TPAIICHUN.

[Tpocreiimue nuddepeHranbHble ypaBHEHU U IPUMEHEHHE MTPOM3BOAHOM M MHTErpaia K
pemeHno GU3NIECKUX 3a1a4 Jal0TCs B 03HAKOMHUTEIILHOM TIIAHE.

KomoOunaropuxka (10 yacoB)

[TpaBuno nmpousBeaenus. [lepecranoBku. Pa3mernenust 6e3 mostopenuii. CoderaHus
0e3 moBTOpeHuit u OuHoM HeroTOHA.

OcHOBHaASM I €Jb— Pa3BUTh KOMOMHATOPHOE MBILIUIEHNUE YYalIUXCS; O3HAKOMUTH C
Teopuell CoeJMHEHMH (KaK CaMOCTOSTEIbHBIM pPa3/eiioM MaTeMaTHKH W B JalbHEHImeM —
amrmapaToM peIIeHUs psja BEPOSITHOCTHBIX 3aja4); 000CHOBaTh (opmyny ouHoma Heiorona (c
KOTOPOH ydaIuecs JIMIIb 3HAKOMIWINCH B Kypce 10 kinacca).

OCHOBHBIMH ~ 3aJla4aMH ~ KOMOWHATOPUKHM  CUMTAIOTCS  CIIEAyIOIHe: 1) COCTaBIICHHE
YIOPSIIOYEHHBIX MHOXeCTB (00pa3oBaHHE TEPECTaHOBOK); 2) COCTABJICHHE ITOJIMHOKECTB
JTAHHOTO MHOXeCTBa (00pa3oBaHUE COYCTaHHIA); 3) COCTABIICHHUE YIOPSI0UCHHBIX TTOJAMHOXKECTB
JIAHHOTO MHOKecTBa (00pa3oBaHKe pa3MEIICHHH ).

W3 Bcero MHOroodpasusi BOIpOCOB, KOTOPBIMHM 3aHMMAETCs KOMOMHATOPUKA, B MPOTrpamMmy
BKJTIOYAETCS JIMIIb TEOPHs COEANHEHNI KOMOMHATOPHBIX KOH(UTypaIHii, KOTOpbIe HAa3bIBAIOTCS
NepecTaHOBKAMH, pa3MEUICHUs MU U codyeTaHusMu. [Ipudyem oOsA3aTeNnbHBIMHU JI M3y4YEHUS
SBIISIIOTCSL  JIMIIb COEJMHEHUsT 0e3 TMOBTOPEHHH — COEAMHEHHs, COCTaBJsieMble II0
OTpeieNIEHHBIM MIPaBUJIaM U3 Pa3INYHbIX AJIEMEHTOB.

DJleMeHTHI Teopuu BepositHocTeil (11 yacos)

Crarucruka (84aco)

BepostHocth  coObiTusi.  CroxeHue  BeposTHOCTEH. BeposTHOocTs  mpou3sBeneHHs
HE3aBUCHMBIX COOBITHIA.

OcHOBHa4 11€Jb— cHOPMUPOBATH MOHATUE BEPOSATHOCTH CIy4alfHOTO HE3aBUCHUMOTO
COOBITHS; HAYYWTh pelIaTh 3a/aud Ha NPUMEHEHHE TEOPEMbl O BEPOSTHOCTH CYMMBI JBYX
HECOBMECTHBIX COOBITUH M Ha HAaXOXKIEHHE BEPOATHOCTH IPOU3BENEHHUS JIBYX HE3aBHCHUMBIX
COOBITHIA.



B nmporpammy BKITHOYEHO M3ydeHHE (YaCTMYHO HA WHTYUTHBHOM YPOBHE) JIMIIb OTACIBHBIX
9JIEMEHTOB TeopuH BeposiTHOcTell. [Ipym 3TOM BBEAEHHIO KaKIOTO MOHATHS MPEIIIEeCTBYET
HedopMaIbHOE OOBSICHEHUE, PACKPBIBAIOIIEE CYIIHOCTh JAHHOTO MOHSTHSI, €r0 IPOUCXOKICHUE
U pealbHbll cmbica. Tak BBOASTCS TOHSATHUS CIy4aWHBIX, JOCTOBEPHBIX M HEBO3MOXKHBIX
COOBITUH, CBSI3aHHBIX C HEKOTOPBIM UCIIBITAHUEM; OMPEACIIAIOTCS U WIUTIOCTPUPYIOTCS ONEepaluu
HaJl COOBITHSIMHU.

Knaccudeckoe omnpesenieHne BEpOsSTHOCTH COOBITHS ¢ PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
ucxogamMu  (popMynHMpyercs CTporo, M Ha €ro OCHOBe (C HCIOJb30BAHUEM 3HAHUHN
KOMOWHATOPHUKHK) pelIaeTcs OOJIbIIMHCTBO 3a4ad. [IoHATHS TeoMeTpUYEcKOM BEpPOSITHOCTH U
CTaTHUCTUYECKOM BEpPOSTHOCTH BBOJAMIUCH HA UHTYUTUBHOM YPOBHE B OCHOBHOM LIKOJIE.

He3aBucHMOCTE COOBITHI Pa3bACHICTCS HA KOHKPETHBIX MPUMEPAX.

[Ipu u3nokeHUM MaTepuaia JAHHOTO pas3fesa MOJYEPKUBAETCS MPUKIAJHOE 3HAYCHUE
TEOPHUH BEPOATHOCTEN B Pa3TUUYHBIX OOJACTAX 3HAHUN U MPAKTUUYECKOU JIEATEILHOCTH YEIOBEKA.

HTorosoe noBTopeHue 1Jis NOArOTOBKH K HTOroBoii arrecrauuu (15 gaca)

JInHug reomerpus

Tena Bpamenusi (16 gacon)

[Tonsitust o Tenax BpameHuss. Ocb BpauieHus. [loHsATHE O HMIMHIPUYECKONH M KOHMYECKOMN
noBepxHocTax. [lumuuap. OcHoBanus, oOpasyromias, BbICOTa, OCb, OOKOBas MOBEPXHOCTD,
pazBepTka mwiIMHApa. CeyeHHs MNPSAMOTo LWIMHAPA IUIOCKOCTSMM, MNapajuleJIbHBIMU €ro
ocHoBanuto uian ocu. Konyc. Bepiimna, ocHoBaHue, oOpasyromiasi, oCb, BbICOTa, OOKOBas
MIOBEPXHOCTh, PaJInyC OCHOBaHUS, pa3BepTka KoHyca. CedeHHs NpsSMOro KOHyca MIO0CKOCTIMU,
NapajyieJIbHBIMU €r0 OCHOBAaHUIO WM NPOXOAAIIMMHM uepe3 ero BepuuHy. KacarenbHas
TUTOCKOCTh K KOHYCY. YceueHHbIN kKonyc. [llap cdepa. LlenTp, paguyc, muamerp mapa u cepel.
Ceuenune mapa (cdepsl) miockocTsmu. Kacanue miapa (cdepbl) ¢ mpsSMOM U TMIOCKOCTBIO.
Kacanwue cdep. Brimcannsie 1 onricanHbIe CQepHl.

Buasbi iBuxenuii B npocrpancrse (12 yacos). [lapannenbHblit mepeHoC, CHMMETPUS

( ueHTpasbHas, oceBas, 3epKajibHasi). [loHsTHE O paBeHCTBE uryp B npoctpaHcTse. [loHsATHE O
noao6un (uryp B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUM MHOTOTPAHHHUKOB M KPYIJIBIX Te.
[TpriMeprl CUMMETPUH B OKPYXKAIOIIEM MUPE.

O0bembl Tea (17 yacos).

®opmynsl 00beMa napaienenune1a, Npu3Mbl, nupamuasl. Popmyiia o0beMa HUINHIPA,
KOHYca, 1mapa. OTHomeHne 06beMoB 1o100HBIX Tel. [lnomans moBepXHOCTH MHOTOTPaHHHUKA.
Teopema 0 6OKOBOI MOBEPXHOCTH MPSMON U HAKIIOHHOW MpU3MBL. Teopema 0 60KOBOM
MOBEPXHOCTU NPAaBWJILHOU Nupamuibl. @opMyIIbl IIIOMAAN TOBEPXHOCTH LUIMH]PA, KOHYCA,
nrapa.

BexTopsl B npocTpancTBe (6 4acoB)

[TonsiTue BekTOpa B npoctpaHcTBe. Cll0KEHNE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
quci0. KoMIianapHble BEKTOPBI.

Metoa xkoopauHart B npocrpancrse. /IBukenus. (14 yacos)

Koopaunats! cepeannsl oTpe3ka. @opmysa pacCTOSHUS MEXAY IBYMs TOUKAMU. Y paBHEHHE
cthepsnl. Bexropsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. Cli0’KeHHE BEKTOPOB I YMHOKCHHUE
BEKTOPA Ha YUCII0. YTOI Mexay BekropaMmu. KoopanHatel BekTopa. CKaasipHOE IPOU3BEICHHE
BEKTOPOB.

HTorosoe noBropeHue 1Jisi IOArOTOBKH K HTOrOBOM aTrecTanum (3 4acoB)

Norm/mt

1 Tpuronomerpuueckne pyHKuuu 14
2 IIpou3BoiHasi M ee reoMeTPUYECKHIA CMBICII 16
3 IlpuMeHeHre NPOM3BOAHOM K HCCJIEI0BAHHUIO 18

pyHkumi




4 HNurerpan 10

5 Kom0unaTopuka 10
6 DJIeMeHTbI TEOPHH BEPOSITHOCTE# 11
7 Crarucruka 8

8 Hrorosoe noBTopeHue Ajs MOATOTOBKH K 15

HTOTrOBOM aTTecTAllMH

9 Tesia Bpamenust 16

10 Buabl 1BuKeHMI B TIPOCTPAHCTBE 12

11 O0BeMBbI TeJI 17

12 BekTophI B IPOCTPaHCTBE 6

13 Meroa koopaMHAT B IpocTpaHcTBe. IBHAKEHNs 14

14 Hrorosoe noBropenue ijs NOArOTOBKH K HTOroBoOM | 3
aTTrecTaluu

KoHTponbHble paboThI:

Monyns «AnreOpa n Hayasia MaTeMaTHYECKOTo aHanu3ay - 6 gacos + 4 JIKP B ¢popmare EI'D
Monynb «I'eomerpus» - 4 yaca




