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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma o ainreoOpe 1 Hayanam aHaiau3a Juist 11 kiacca cocTaBlieHa Ha OCHOBE CIIEIYIOIIHMX IOKYMEHTOB:

1. ®denepanbHOrO TOCYIapCTBEHHOTO OOPa30BaTENBHOIO CTaHAApTa CPERHero o0Iiero oOpa3oBaHMs, yTBEPKACHHOTO MIPUKa30M MUHHCTEPCTBA
oOpazoBanus 1 Hayku PO or17 mas 2012 r. Ne 413

2. llpumepHasi ocHOBHas OOpa3zoBaTeibHas IporpaMMma CpeaHero oOmero oOpa3oBaHUs, yTBepkaeHHas dDenepaabHBIM y4eOHO-METOIUYECKUM
o0beauHeHneM 1o oduiemy oopazosanuto (IIpotokon 3acenanus ot 12 mast 2016 rona. Ilporokon Ne2/16);

3. Anrebpa u Hauana MareMaTudeckoro aHanusza. COOpHUK NMpUMEpHBIX padounx mporpamm. 10-11 knaccel: 6a30BbIii U yrITyOJIEHHBIN YpOBHU/
Cocrasutens T.A. Bypmucrtposa, - 2-e u3a., nom.- M.: [Ipocsemenue, 2018 r.

VYuebHas AesaTenbHOCTb OCYILECTBIISETCS IPH UCIIOIb30BAHUU!
YMK: Anrebpa n Hayana MaTeMatuieckoro ananmusa. 10-11 kmaccel.: yueb. s o0meo0Opa3oBar. opranu3anuii : 0a30BbI U yriTyOJICHHBIH yPOBEHB /
II..A. Amumos, FO.M. Konsarun, M.B. Konsirun, M.B. TkauéBa u ap. — M.: IIpocsemienue, 2019.
[Tporpamma paccunTana Ha yriyOneHHbIH ypoBeHb 00ydeHus (10-11 kmacc) 402 gaca
v" 10 xnacc — Anrebpa 1 Havyajia MaTeMarudeckoro ananusa (136 yaca) + I'eomerpus (68 yacos) = 204 yaca

v' 11 xiacc — Anre6pa 1 Hayaia MaTeMatudeckoro ananusa (132 waca) + T'eomerpus (66 yacos) = 198 yacos
CornacHo yueOHOMY IJIaHy LIKOJIBI Ha U3ydeHue anredpsl B 11 kiacce otBoauTcs 4 yuyeOHBIX yaca B HeJlento, Bcero 136 4yacos .

Henstmu peanuzanuu yueOHOTo npeamera «MareMaTuka» Ha yriayOJIeHHOM YPOBHE CpeIHero 00IIero o0pa3oBaHusl SBISIOTCS:

v’ (opMHpOBaHUE MPEACTABICHUN O MATEMATHKE, KAK YHUBEPCAILHOM A3bIKA HAYKH.

v/ MOJENUPOBaHHMs SBJIEHUH M IPOLECCOB, 00 MIEAX U METOJAX MATEMATHKH; Pa3BUTHE JIOTMYECKOrO MBIILIEHHS, IPOCTPAHCTBEHHOIO BOOOPaKEHHM,
ANTOPUTMHUYECKOU

v KyIbTYpBl, KDUTUUHOCTU MBIIIIEHHS Ha YPOBHE, HEOOXOIMMOM Ul OOYYEHHUS B BBICIIEN IIKOJIE 10 COOTBETCTBYIOLIEN CIIENUATLHOCTH, B OyayLIei
po¢eCCHOHAIBHON JEATETFHOCTH; OBJIAJIEHUE MATEMATUHICCKUMHU 3HAHUSAMH U YMEHUSIMH, HEOOXOIMMBIMHU B TIOBCETHEBHON KU3HH,

v/ JUIA M3Y4EHUS MIKOJILHBIX €CTECTBEHHOHAYYHBIX JUCIUILIMH Ha 6a30BOM YPOBHE, JUIS TIOJy4eH s 00pa3oBaHus B 00JacTIX, HE TPEOYIOIUX
yrayOJIeHHON MaTeMaTH4eCKOM MOATOTOBKH;, BOCIUTAHHE CPEICTBAMU MAaTEMATUKHU KYJIbTYphl TUYHOCTH: OTHOIIIEHUS K MaTeMaTHKE KaK YacTH

v’ 00LIeYEeI0BEYECKON KYIIBTYPBI: 3HAKOMCTBO C MCTOPHEN Pa3BUTUS MaTEMATHKH, DBOJIIO-IMEH MATEMAaTHYECKUX MIEH, TOHMMAaHUS 3HAYUUMOCTH
MaTEMAaTHKH JJisi OOIIECTBEHHOTO MpoTrpecca.
3amagamu peanusanuu yaeOHoro npeamera «MareMaTHKa» Ha yriIyOJIeHHOM YPOBHE CPEIHET0 00Iero o0pa3oBaHus SIBISIOTCS:



AN

CUCTCMATHU3UPOBATL CBCACHUA O YHCJIAX; U3YYUTh HOBBIC BUbI YHUCJIOBBIX Bblpa)KeHI/Iﬁ u (l)OpMy.]I,

COBEpPIIEHCTBOBATh IPAKTUUECKHUE HABBIKU U BBIYMCIUTENbHYIO KYJIbTYPY, PAaCIIMPUTh U COBEPIIEHCTBOBAThH aJlreOpaudecKuil ammapar,

C(bOpMHpOBaHHBIﬁ B OCHOBHOM IIIKOJI€ B €TI0 MNPUMCHCHHUC K PCIICHNUIO MAaTCMATUYCCKUX U HCMATCMATUICCKUX 3a/1a4,

AN NN AN

paCHIUPUTH ¥ CUCTEMATH3UPOBAThH OOIINE CBEICHUS O (PYHKIUSAX,

HU3Yy4YUTDH CBOMCTBaA IIPOCTPAaHCTBCHHBIX TCJI, (bOpMI/IpOBaTB YMCHHSA ITPUMCHATH ITOJIYUYCHHBIC 3HAHUSA
JUIA pCHICHUA IMMPAKTUYCCKUX 3a/1aq;

IIO3HAKOMUTHCA C OCHOBHBIMH HUACAMU U METOJaMH MaTCMaTHYCCKOI'O aHaJIn3a.

IIpenmeTHbIe pe3yJIbTATHI OCBOCHUSA

(GyHKIMHI, WIUTIOCTpALUS UPOTHI IPUMEHEHHs (PYHKUUN AJI OMMCAHUS U U3YUEHUS PEeabHBIX 3aBUCUMOCTEH;

pa3BuUBATh NPCACTABJICHUA O BEPOATHOCTHO-CTATUCTUUCCKUX 3aKOHOMCPHOCTAX B OKPYIKAOIIEM MUDE,
COBCPHICHCTBOBATb MHTCIJICKTYAJIbHBIC K PCUCBLIC YMCHHA ITYTEM O6OF3.HI€HI/I$I MAaTe€MaTUUYCCKOr' o A3bIKa, pa3BUTHUA JIOTUYCCKOT'O MBIIIJICHU A,

«MaremaTuka: anreﬁpa H HAYaJ1a MATEMATHYCCKOI0 aHaJInu3a»

11 kaace

YrnybneHHbI ypoBeHb

«CuUcTeMHo-TeopeTU4ecKue pesynbTaTbi»

Pa3nen

BbInycKHUK HAy4YHTCS

Bbll'[yCKHI/IK MOJYYUT BO3MOKHOCTD
HAYYUTLCH

Mesu ocBoeHUSs

JJ1s ycnenHoro npoioKeHns: 00pa3oBaHus

s obecneuenuss 603MONCHOCMU YCNEUIHO2O
NPOOOICEHUSI 00PA30BAHUSL IO

npeaMera MO CHENUATLHOCTSIM, CBSI3aHHBIM C MPHUKIIAJHBIM UCTIOH30BAHUEM MATEMATHKH
CReYUaIbHOCIAM, CEA3AHHBIM C
ocywecmeneHuem HayuHou u
UCcne008amenbCekoll 0esmelbHOCmU 8
obnacmu MamemMamuki U CMENCHLIX HAYK

TpeboBanus Kk pe3yJbTaTam
Yucna u - CBOOOIHO ONEpUPOBATh MOHATUSAMU: HATYPAIbHOE YHCII0, MHOXKECTBO HATYPAJIbHBIX UHCEI, | —  c80000HO ONEpUpo6amby Yuci06biMU
svipadcenus 1[EJIO€ YMCII0, MHOXKECTBO IIEJIBIX YHCEIl, OOBIKHOBEHHAS JPO0b, AeCATUIHAS JPOOb, MHOICECMEAMU NPU PeUeHU 3a0aY;

CMCUIaHHOC YUCJIO, PAlIlMOHAJIBHOC YN CJI0, MHOKECTBO palluOHAJIBHBIX YHUCECII,
HppanruoHaJIbHOC Y1CJI0, KOPEHb CTCIICHU N, HeﬁCTBHTeHBHOC YHCJIIO0, MHOXECTBO
ﬂeﬁCTBHTeHLHBIX YUCCII, TCOMECTPHUYUCCKAsA UHTCPIIPETALIUA HATYPAJIbHBIX, LCJIbIX,
panrOHAJIbHBIX, HCﬁCTBHTeJ’IBHBIX YHUCCII,

- IOHUMATh U OOBICHITH pasHUIy MEXIY HO3PIIIPIOHHOI>1 n HCHO3I/IHI/IOHHOﬁ CHUCTEMaMH
3alIuCH YUCCJI;

—  NOHUMAMb NPUYUHBL U OCHOBHbBLE UdeU
PACUUPEHUS YUCTIOBBIX MHONCECNE,

—  enademv OCHOBHBIMU HOHSAMUSIMU MEOPUU
O0eUMOCIuU NPU Peuenuu CImaHOapmHbIX
3a0ay

—  umemvb 6a308vie NPEOCMABICHUS O




- IEPEBOIUTD YHCIIA U3 OJHON CUCTEMBI 3alTUCH (CHCTEMBI CYHCIICHUS) B APYTYIO;

- IOKAa3bIBaTh M UCIOJIb30BaTh IPU3HAKHU JIEIIMMOCTH CYMMBI U IIPOU3BEAEHUS IIPU
BBITIOJIHEHUH BBIYHCIICHUH U peIIeHUH 33/1a4;

- BBITIOJHATH OKPYTJIEHUE PAIlOHANBHBIX U UPPALMOHATIBHBIX YHCEN C 3a/1aHHOM TOYHOCTHIO;
- CpaBHUBATH JACHCTBUTEIBHBIC YHCIIA PA3HBIMU CIIOCO0AMH;

- YIIOpSAA0UMBATh YKCTIA, 3aIICAaHHbBIC B BUe OOBIKHOBEHHON U JECATUYHON ApoOH, Yucia,
3alMCaHHbIe C CIOIb30BaHUEM apU(PMETHIECKOTO KBaAPATHOTO KOPHS, KOPHEH cTernmeHn
Oomple 2;

- maxoaute HOJl n HOK pasapiMu criocobamMu ¥ UCTIONB30BATh WX MIPH PEIISHUH 33124,

- BBITIOJIHSITH BBIYUCIICHUS U IPE0OPa30BaHMs BEIPAKEHUH, COIEPKALIUX ACHCTBUTENLHBIE
4urciia, B TOM YMCJIC KOPHU HaTypaJlbHbIX CTGHCHCﬁ;

- BBINOJIHATH CTAaHJAPTHBIE TOXKIECCTBEHHBIE IPEOOPa30BaHMUs TPUTOHOMETPHUUECKUX,
JorapupMUIECKUX, CTEIICHHBIX, HPPALMOHATIBHBIX BBIPAKEHUH.

B nosceonesnoii srcusHu u npu uzyyenuu Opyeux npeomemos:
- BBIIIOJIHATD ¥ OOBSCHSITH CPABHEHUE PE3YJIBTATOB BHIYUCICHUH IPH PELICHHN
MMPAKTHYCCKUX 3aaa4, B TOM YHUCJIC HpI/IGHI/DKeHHI)IX BBIHHCHCHHﬁ, HCIIOJIB3YA pa3HbIC
CIOoCOOBI CpaBHEHMIA;
- 3aIUCHIBATh, CPABHUBATH, OKPYTJIATH YHCIIOBBIE JaHHbBIC PEAIbHBIX BEJIMYHH C
UCIIOJIb30BaHUEM Pa3HbIX CHCTEM H3MEPEHUS;
- COCTaBJIATh U OLICHUBATH pa3HbIMHA cnoco0aMy YHCIIOBLIE BBIpaXXCHUA IIPU pCUICHUN
NPaKTHYECKUX 3a]a4 U 3a/1a4 U3 APYTUX yIEOHBIX MPEAMETOB

MHOHCECmBe KOMNLEKCHBIX YUCe,
CB0000HO BbINONHAMb MOHNCOECHMBEHHbBLE
npeobpazo6anus MpUeOHOMEMpPUIECKUX,
J02apUGMUYECKUX, CIEeNeHHbIX
8bIpadiceHUl;

enadems popmynou ounoma Heromona,
NPUMEHAMb NPU peuteHUU 3a0ay Mmeopemy
o aunetiHom npedcmasnenuu HOJJ;
NPUMEHIMb NPU PeuleHuU 3a0ay
Kumaiicxyro meopemy 06 ocmamxax;
npuMeHsImy npu peuteHuu 3aday Manyro
meopemy Pepma,

YMemb 8bINONHAMb 3ANUCH YUCTA 8
NO3UYUOHHOU CUCeMe CYUCTeHUs,
NPUMEHIMb NPU peuleHuU 3a0ay
MeopPemuKo-yuciIo8ble QYHKYUU: YUCio u
cymma denumenet, Qynxyuio dinepa;
NPUMEHMb NPU peuteHuU 3a0ay yentvie
opobu;

NPUMEHSIMb NPU PeuteHUuU
3A0AUMHO20YJIEHbL C OelCTNEUMETbHBIMU U
yenvimu Kod3ghuyuenmamu,

61a0emb NOHAMUAMU NPUBOOUMDBILL U
HenpugoOUMbLL MHO2OUAEH U NPUMEHSMb
UX npU peuteHuu 3a0ay;

NPUMEHSIMb NPU PeuleHuU 3a0ay
OcHoguyro meopemy aneedpol,
NpUMeHIMb NPU peuleHuu 3a0ay
npocmetiuiue QYHKYUU KOMNIEKCHOU
nepemMenHoll Kak ceomempuieckue
npeobpazosanus

Ypasuenun u
Hepagencmea

- CB0OO/IHO OTIepHPOBATH MOHSATHSIMU: YPaBHEHNE, HEPABEHCTBO, PAaBHOCHIILHBIE YPAaBHEHUS
Y HEpaBEHCTBA, YPABHEHUE, SIBISIOIIEECS CIEICTBUEM JPYTOr0 YpaBHEHHUS, ypaBHEHHUA,
paBHO-CHIIbHBIE HA MHOKECTBE, PABHOCHIIbHBIC TIPEOOPA30BaHUs YPABHEHHUH;

- cBOOOIHO MCTIONB30BATh TOXAECTBEHHBIE Pe00pa3oBaHus IPH PEIIEHUH YPaBHEHUH H

6000010 onpedensmb Mun u uloupams
MemMOoO peuteHus: NOKA3AMeabHbIX U
J02APUGMULECKUX YDAGHEHULL U
HepPAaseHCcms, UppayuOHaIbHbIX YPAGHEeHUlL




CUCTEM ypaBHEHHU

B noeceonegnoui srcusnu u npu uzyuenuy Opy2ux npeomemos:
- COCTaBIIATh U PEIIaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUN 3a7ad APYTHUX
y4eOHBIX MPEIMETOB;
- BBIMIOJTHATH OLIEHKY MPaBAONOJ00HS PE3yIbTaTOB, TOTYYaEMBIX [P PELICHUH Pa3TUIHBIX
YpaBHEHUH, HEPABEHCTB U UX CUCTEM IPH PELICHNUH 3a1a4 APYTHX YU€OHbBIX IPEIMETOB,;
- COCTaBJIATh U pELIaTh YPAaBHEHUS U HEPABEHCTBA C IIapaMeTpaMu IIPH PEILICHUH 3a1a4
Jpyrux y4eOHBIX MPEIMETOB;
- COCTaBIIATh YPAaBHEHUE, HEPABEHCTBO WIIH UX CUCTEMY, OMMCHIBAIOLINE PEATBHYIO
CUTYaIMIO WIN NPUKIAJAHYIO 337a4y, HHTEPIPETUPOBATh MOIYYEHHBIE PE3YIbTATHI;
- UCIIOJI30BATh NNPOTpaMMHBIC CPCACTBA IPHU PCUHICHUU OTACIbHBIX KJIaCCOB ypaBHCHI/Iﬁ n
HEPABEHCTB

U HepageHcmas, MpU2OHOMEMPULECKUX
VPasHeHUll U HepaseHCms, Ux cucmem,
C80000HO peuams CUCmeMbl TUHEHbIX
ypaeHeHuil,

peuams 0OCHOBHble MuUnvl YyPasHeHull U
HepaseHCcme ¢ napamempamis;
NpUMeHAMb NPU peteHun 3a0ay
nepaserncmea Kowu — byusaxoeckozo,
bepuynnu;

umMemv npedCmasiienue 0 HePaBeHCMaax
MeANCOY CPEOHUMU CNEeNEHHbIMU

Dyukyuu

- BnaneTs noHATHSIMU: 3aBUCUMOCTh BEJIMUUH, (YHKLUS, apTYMEHT U 3HaUeHUe (PyHKIMY,
00JacTh ompefeneH sl © MHOXKECTBO 3HAYeHUH (YHKINHU, TpapUK 3aBUCUMOCTH, Tpaduk
byHKUIUY, HyTH QYHKIWH, TIPOMEXKYTKH 3HAKOMIOCTOSIHCTBA, BO3pacTaHHE Ha YHCIOBOM
MPOMEXYTKE, YObIBAHNE HA YUCIOBOM IIPOMEKYTKE, HAUOOIIbIIIeE U HAMMEHbIIIee 3HAUCHUE
(GYHKLIMH Ha YUCIOBOM IIPOMEKYTKE, IeproIudecKas pyHKIH, IEpHOA, YeTHAs 1 HeueTHas
(GYHKIIUK; yMETh PUMEHSTh 3TH HOHSATHS NPH pEIICHHUHN 3a/1a4;

- BJIaJIETh IOHATHSAMHU TPUTOHOMETpUYECKUe (PYHKIMU; CTPOUTH UX TPAQHUKH U YMETh
NPUMEHSTh CBOMCTBA TPUTOHOMETPUUYECKUX (PYHKIMIA IIPH PeLLICHUH 3a/1aY;

- BJIaJeTh NOHATHEM OOpaTHasl QYHKIHS; IPUMEHSITD 3TO MOHATHE NIPU PELICHUH 3a7ay;

- IPUMEHSTH TIPH PEIICHUH 3a/1a4 CBOWCTBA (QYHKIIMN: YETHOCTD, IIEPHOIUIHOCTS,
OrpaHUYEHHOCTb;

- IPUMEHATH NP PELLICHUH 3a/1a4 peoOpa3oBaHus IpaduKoB QyHKIMIA;

- BJIaJICTh OHATHSAMH YUCIIOBAsI TIOCJIEA0BATEIbHOCTD, apH(METHUECKAsI U TEOMETPUIECKas
poTpeccus;

- IPUMEHATH NPU PEILICHUH 33/1a4 CBOMCTBA U NPU3HAKH apu(hMETHUECKON U
T€OMETPUUYECKON IPOIPECCUIL.

B nosceonesnoii orcuznu u npu uzyyenuy opyaux yueOHvix npeomemos.

- OIIPENEIIATH 10 rpadKaM U HCIOIB30BATh IS PELICHUS IPUKJIAAHBIX 3a/1a4 CBOHCTBA
peabHBIX IPOLIECCOB M 3aBUCUMOCTEH (HaOOJbIINE U HANMEHBLINE 3HAUCHHSI, TIPOMEXKYTKH
BO3pACTaHUs M yObIBaHUs (DYHKIIMHU, TPOMEKYTKH 3HAKOITOCTOSTHCTBA, aCHMIITOTHI, TOUKH
neperuda, Iepuos u T.11.);

- HHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOU CUTYalnH.

- OIIPEJIEIISATH 1O rpaduKaM MPOCTEHIINE XapaKTEPUCTUKHU MIEPHOJINIECKUX MPOIIECCOB B

81a0enb NOHAMUEM ACUMNIONBL U YMEMmb
€20 NPUMEHsIMb NPU Petenuu 3a0a4;
NPUMEHSIMb MEMOoOblL PeuleHUs.
npocmetuux ougpgepenyuarorvix
VPAGHeHuUil Nepeo2o U BMopo2o NOPSIOKOE




OMOJIOTHH, IKOHOMHUKE, MY3bIKE, PAAHOCBSI3H U JIp. (aMILIUTY/a, HEPUOA U T.I1.)

Inemernmot
mamemamuuyec
K020 ananusa

- BJIaJCTh NOHATHAMU: IPON3BOIHAS (PYHKIMK B TOUKE, IPONU3BOAHAS (PYHKIIUH;

- BBIYHUCIISITH IPOM3BOJHBIE IEMEHTAPHBIX (PYHKIMH 1 nX KoMOMHaLui;

- UccnenoBaTh GYHKIUN HA MOHOTOHHOCTD U 9KCTPEMYMBI;

- CTpOUTH rpa)MKy ¥ MPUMEHSTh K PELICHUIO 3324, B TOM YHCIIE C TApaMETPOM;

- BJIaJCTh MIOHATHEM KacaTesbHasl K rpaduKy QyHKIUU U YMETh IPUMEHSTD €T0 IIPU
pelLeHuH 3a/1a4;

- BJIaJeTh MOHATHAMU TIepBOOOpa3Hast GYHKIU, OTPeAeIICHHBII HHTETpa;

- IPUMEHATH TeopeMy HproToHa—JIefiOHMIIA U ee CIIeNCTBHS [T PeIIeHuUs 3a/1a4.

B nosceonegnoil srcusnu u npu uzyueHuu opyaux yuebHvix npeomemos:

- pelIaTh NPUKIAIHbIC 3a0a4 U3 OMOJIOTHH, GU3UKH, XUMHUH, SKOHOMUKHU U APYTHX
NPEIMETOB, CBSI3aHHBIE C HCCIICAOBAaHUEM XapaKTEPUCTUK MPOLIECCOB;

- HHTEPIIPETUPOBATh MOJYUYEHHBIE Pe3yJIbTaThl

C80000HO 871A0emb CMAHOAPMHBIM
annapamom Mamemamuiecko2o aHaiu3a
OJI51 BLIHUCTEHUSL NPOUZBOOHBIX (DYHKYUU
00HOIUL NepeMenHOll;

C60000HO NPUMEHSMb ANNAPaAm
MamemMamuyecko2o aHanusa sl
uccnedosanus yHKYul U NOCMpPoeHUs.
2paguros, 8 Mom ducie Uccied08anUs Ha
8bINYKIOCHIb,

onepuposamsv NOHAMUEM NepeooodPA3HOL
@dyHKYUU 015 peutenust 3a0ay;

08/100eMmb OCHOBHbIMU C8EOeHUAMU 00
unmeepane Hviomona—Jleibnuya u eco
npocmeuuux nPpUMeHeHusx;
ONepuposamsv 8 CMAaHOAPMHBIX CUMYAYUSIX
NPOU3BOOHBIMU BbICULUX NOPAOKOS,
YMemb NPUMEHAMb NPU PeuieHuy 3a0ay
CBOlICMBA HeNPePbIBHBIX PYHKYUIL,
YMemb NPUMEHAMb NPU PeuieHuy 3a0ay
meopemsl Betiepwumpacca;

YMemb 8bINOIHAMb NPUOTUNCEHHBLE
8LIYUCAEHUS (MeMOObl peLeHUs
VpasHeHuUtl, 8bIYUCTEHUS ONPEDeNIeHHO20
unmezpana);

YyMemsb NPUMEHAMb NPULOHCEHUE
NPOU3BOOHOU U ONPedesleHHO20 UHMeSPaad
K peueHuro 3a0a4 eCmecmeosHaHus,
671a0emb NOHAMUAMU 8MOPAS
npPoOU3BOOHAsL, BLINYKIOCHb 2pahura
@yHKYUU U YMemb UCCIe008amb YHKYUIO
Ha 8bINYKIOCMb

Cmamucmuxka
u meopus
eéepoamuocmeil,

- OHGpI/IpOBaTL OCHOBHBIMH ONIMCATCIIbHBIMHA XaPAKTCPUCTUKAMU YU CIIOBOT'O Ha6opa,
IMOHATHUEM I'€HEpAIbHas COBOKYITHOCTb U BBI60pKOI71 n3 HEEC,
- OIICPUPOBATH NOHATUAMU: 4aCTOTa U BEPOATHOCTH CO6I)ITI/I$[, CyMMa U IpOU3BCACHUEC

- uMemsb npeocmasiieHue 0 YeHmMpaIbHOU
npeoenvHol meopeme;

— umeniov npedcmaeﬂeﬁue o 6bl60p0'lHOM




JI02UKA U BEPOSATHOCTEH, BBIYHUCIISITH BEPOSITHOCTH COOBITHI Ha OCHOBE MOJICUETA YHCIIA UCXO/I0B; K0Ihuyuenme Koppesyuu u IUHetHo
KOMOuHamopux | - B1aJICTh OCHOBHBIMHU TIOHATHAMH KOMOMHATOPUKH U YMETh UX MPUMEHSTH IIPH PEIICHUN pezpeccuu;
a 3a/1a4; — uMemb npedcmasienue 0 CMamuCmMuUYecKux
- IMETh MpeACTaBIcHHEe 00 OCHOBaX TEOPUH BEPOSITHOCTEH; 2uUnome3ax u npogepke CMamucmuyeckou
- UIMETh MPECTABICHUE O JUCKPETHBIX U HEMIPEPHIBHBIX CIYyYaWHBIX BETUUHMHAX U 2UNnomesnl, 0 CIMAMUCMuKe Kpumepusi u ee
pacnpeaciacHusax, 0 HE3aBUCUMOCTH CJ‘Iy‘IElfIHLIX BCIIMYHH, YPOBHE 3HAYUMOCMU,
- UIMETh MPEACTABICHUE O MATEMAaTHUYECKOM OXKUIaHUU U AUCTICPCUU CIIyYalHBIX BEIUYNH; — umems npedcmasnenie o ces3i
- UMCTb MPCACTABJICHUE O COBMECTHLIX paCIIpCACICHUAX CITyYaHbIX BCJINYNH; IMAUPULECKUX U MeopemuUdecKux
- IOHUMATh CYTh 3aKOHA OOJBIIHX YHCEN U BRBIOOPOYHOTO METOIa H3MEPEHUS BEPOSITHOCTEIH; pacnpeodenenuil;
- UIMETh NPEACTABICHUE O HOPMAIBHOM pacIpeieCHUN U IpUMeEpax HOPMaJIbHO — umMems npedcmasnenue 0 KOOUPOBAHUL,
pacnpe/IeIeHHbIX CITyYaiHbIX BETMIHH; 5 080UYHOIL 3aNUCU, 080UYHOM Oepese;
- UIMETh NPEACTABICHUE O KOPPEISILUU CIIyYaiiHbIX BEJIMYUH. — 6nademb OCHOBHLIMU NOHAMUSMU MEOPULL
epagos (epag, sepuiuna, pebpo, cmeneHsb
B noecedﬂeeﬂoﬁ HCUSHU U npU U3y4erHuu 0py2ux npedMemoe.' 6epuiUnbL, NYMb 8 2pa(i)e) U ymemo
- BBIYUCIATH UJIK OLICHHUBATH BEPOATHOCTHU COOBITHI B peanLHoﬁ KHU3HU, NPpUMEHAMb UX NPU peuteHuu 3a0au;
- BBEIOMPATh METOJIBI ITOIXOISIIET0 TTPECTABICHUS H 00pabOTKH TaHHBIX — umemv npedcmasnenie o 0epeevbsx u ymens
NpUMEeHAMb NPU peleHUU 3a0a4;

— gllademv NOHAMUEM CEAZHOCHb U YMemb
NpUMEHAMb KOMNOHEHMbl CEA3HOCMU NPU
peweHuly 3a0ay;

— yMemb OCyWecmsisims nymu no peopam,
00x00b1 pebep u eepuiun epaga;

— umems npedcmasierue 06 UiIepPogoM U
2AMUTTLIMOHOBOM NYMU, UMEMb
npeocmasienue 0 mpyoHocmu 3a0adu
HAXONCOCHUSL 2AMUTLINOHOBA NY ML,

— gademy NOHAMUAMU KOHEYHblE U CUEmHble
MHOHCECMBA U YMEMb UX NPUMEHAMb NPU
peutenuu 3a0a;

— yMemb NPUMEHAMb Memo0
Mamemamuyeckol UHOYKYUU,

— yMemb npumenams npunyun [upuxie npu
peuteruu 3a0ay

Texcmoevie — Pemate pa3Hble 3a1a4u MOBBILIEHHON TPYAHOCTH; —  pewiams npaxmuieckue 3a0aiu u 3a0a4u
3a0auu — AHAJM3HMPOBATH YCIOBHE 33]]a4l, BRIOUPATh ONTUMAIIEHBIA METO]T PEIICHHS 33]1a4H, us opyaux npeomemos




paccMaTpuBasi pa3iInyHbIe METO/BI,

—  CTPOUTH MOJENb pelICHHS 3a1a4H, IPOBOAUTE IOKa3aTeNbHbIC PACCYKICHUS TIPU
pelIcHUN 3a1a4H;

— pemiaTh 3aauu, TpeOylomue nepedopa BapuaHTOB, IPOBEPKHU YCIIOBHMA, BEIOOpA
ONITHMAJIBHOTO Pe3yJIbTaTa;

—  aHaIM3HPOBATh U MHTEPIPETHUPOBATH MOIyYCHHBIEC PELICHHUS B KOHTEKCTE YCIOBUS
3a71a4M, BEIOMpATh pemIeHus, He IPOTHBOpeYaIie KOHTEKCTY;

— TMepeBOAUTH MPH PEUICHUH 3aa49i HH(HOPMAIINIO U3 OAHOH (POPMBI 3aMKCH B JPYTYIO,
WCTIONB3YS IPU HEOOXOIUMOCTH CXEMBI, TaOIHIIbI, TpadUKH, JHarpaMMBL.

B noeceonegnoui srcusnu u npu uzyuenuy Opy2ux npeomemos:
pemaTh NPaKTUUECKUE 3aJa4H U 338a4H U3 APYTHX MPEIMETOB

Hcmopu}l HNmets MpEACTABICHUE O BKJIa/I€ BBIIAIOIINXCSA MaTEMATUKOB B Pa3BUTHEC HAYKH, HpuMeH}zmb mamemamudecKue 3HaHusl K
mamemamuxu — TIOHUMAaTh POJb MaTEMaTHKHU B pa3BuTuu Poccun UCCNE00BAHUIO OKPYIICAIOU€20 MUpa
(MoOenuposarue Guzuyeckux npoyeccos,
3a0a4u IKOHOMUKIL)

Copepxanue y4e0OHOro nmpeamMera
«MaremaTuka: anredpa M HaYaJIa MATEMATHYECKOT0 AHAJIN32)»
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IToBrOopenue. Pemenue 3ana4 ¢ UCIOIB30BAHMEM CBOWMCTB YHMCEN U CUCTEM CYHUCIICHMS, NEIMMOCTH, JOJEH U 4acTeW, IPOLEHTOB, MOIYJIEH YHCEIL
Pemenne 3amau ¢ HCNONB30BAaHMEM CBOICTB CTeNEHE W KOpHEW, MHOTOWIEHOB, IMPEoOpa3OBaHWN MHOTOWIEHOB M JPOOHO-paliMOHAIbHBIX
BBIpAXEHU. Pelienne 3a1a4 ¢ UCIONb30BaHUEM IPajlyCHOM Mepsl yria. Moayib 4uciia U ero cBoMCTBa. PelieHne 3a1a4 Ha IBUKEHUE U COBMECTHYIO
paboTy, CMECH M CILIaBbl C MOMOUIbIO JMHEWHBIX, KBAJIPAaTHBIX U APOOHO-PALMOHAIBHBIX YpaBHEHUN M MX cUcTeM. PelieHue 3amay ¢ MOMOIIBIO
YHCIIOBBIX HEPABEHCTB M CHCTEM HEPaBEHCTB C OJHOM NEepPeMEHHOW, C MPUMEHEHHEM H300paKeHHs YHUCIOBBIX NMPOMEXYTKOB. Perienue 3amgau c
HCIOJIb30BaHUEM YHUCIOBBIX (QYHKIUH U uX rpagukoB. Mcronb3oBaHHe CBOWCTB M TpaUKOB JUHEHHBIX M KBaJApaTUUHbIX (YHKIUH, 0OpaTHOMN

MPONOPIHUOHATIBHOCTH U (QYHKIMH y:\& . I'padhuyeckoe pemieHne ypaBHeHUH M HepaBeHCTB. lcmonb3oBaHue omnepauuii Haj MHOXECTBaMHU U
BbICKa3bIBaHUSAMH. VICHOJb30BaHWE HEPABEHCTB M CHCTEM HEPABEHCTB C OJHONW NEPEMEHHOH, YHCIOBBIX MPOMEXKYTKOB, MX OOBEIMHEHUH U
nepeceueHnil. [IpumMeHeHHe MpH pelIeHWH 3ajad CBOMCTB apu(METHYECKOW U TEeOMETPUYECKOM MpOrpeccud, CYMMHUPOBAaHUS OECKOHEUHOM
CXOIAIIENCS TEOMETPUYECKON ITPOTrPECCUM.



MHoxecTBa (4HUCIOBBIE, TI'€OMETPHUECKUX (Uryp). XapaKTepUCTUYECKOE CBOWCTBO, 3JEMEHT MHOXECTBA, IIyCTOe, KOHEYHOEe, OECKOHEYHOe
MHOXkecTBO. CriocoObl 3amanus MHOecTB [lonMHOkecTBO. OTHOIICHUS! MPUHAJICKHOCTH, BKIIIOYEHHS, paBeHcTBA. Onepany HaJl MHOKECTBAMHU.
Kpyru Diinepa. Koneunsie n 6eCKOHEUHBIE, CUETHBIE M HECUETHBIE MHOXKECTBA.

HcTuHHBIE U JI0)KHBIE BBICKA3bIBaHUs, ONEpAIMM HaJ| BHICKA3bIBAHUAMU. AnceOpa evickaszvieanuii. CBsi3b BbICKa3bIBaHUM ¢ MHOKeCcTBaMu. KBaHTOpHI
CYIIECTBOBAHUS U BCEOOLTHOCTH.

3aKoHbl TOTHKU. OcHOGHbIE I02udecKkue npasuia. Pellienre T0riyecKux 3a1a4uc UCIOIb30BAHUEM KPYTOB DUIIEPa, OCHOBHbIX I02UHECKUX NPABUT.
VYmozakimtouenusa. OOOCHOBaHMSI M JOKa3aTelIbCTBO B MareMaTHke. Teopembl. Buipl MaTeMaTHdeckux YTBEpkKAEHUH. Buowvl Odoxazamenvcms.
Mamemamuueckasn unoykyus. Ymeepoicoenus: odOpamnoe OAHHOMY, NPOMUBONONOJCHOE, 00pamHoe NPOMuUononodicHomy oannomy. llpusHak u
CBOWCTBO, HEOOXOJIUMBIE U JOCTATOUHBIE YCIOBHUS.

Pagnannas mepa yria, TPUTOHOMETPUYECKas OKPYKHOCTh. TpuroHoMmerpuyeckre (YHKIMHM 4Hucel U YrioB. POpMyINbl NMPHUBENCHHS, CIOKEHUS
TPUTOHOMETPUUYECKUX (YHKUMH, (GOpMYNIbl JABOMHOIO UM IOJOBUHHOrO aprymeHnta. IIpeoOpa3oBaHue cyMmMMBbl, pPa3HOCTH B IPOU3BEICHUE
TPUTOHOMETPHUYECKUX (DYHKIUH, © HAOOOPOT.

Hynu ¢yHKmu, npomMeKyTku 3HaKONOCTOSIHCTBA, MOHOTOHHOCTh. Hambosbliee M HaumeHbliee 3HaueHue ¢yHkuuu. [lepuognueckue GyHKIMM U
HAaMMEHBIIHIA nieprol. YeTHbIe M HeYeTHBIEC (DYHKIIHUH.

TpuronomeTprueckue (GyHKIMH YHCIOBOTO aprymeHTra Y =CO0SX, Yy=sSinX, y=tgX, y=ctgX. CpoiictBa U TpadUKH TPUTOHOMETPHICCKHX
GyHKIHH.

OOpatHble TpUTOHOMETpUYEeCKHe (YHKLIMU, HMX TIJaBHble 3Ha4yeHHUs, CBOMCTBa U rpaduku. TpuroHomerpuueckue ypaBHeHUs. OJIHOpPOAHBIE
TPUTOHOMETPUYECKNE YpaBHEHHs. PemeHue MNpoCcTeHIMX TPUTOHOMETPUYECKHX HEpaBeHCTB. Ilpocreiimne CUCTEMBI TPUTOHOMETPHUYECKUX
YPaBHEHHUH.

CreneHnb ¢ neiCTBUTENBHBIM MTOKa3aTeaeM, cBOiicTBa creneHu. [Ipocreiine nokasarenbHble ypaBHEHUS U HepaBeHCTBa. [lokazarenbHast QyHKIUS U
ee cBoiicTBa U rpaduk. Yucno € u pyHkuus y=e*.

Jlorapudm, cpoiictBa snorapudma. JlecsaTuunslii 1 HaTypaiabHbIN Jorapudm. [IpeobpazoBanue norapudmuyeckux BolpakeHHi. Jlorapudmuyeckue
ypaBHEHHUs U HepaBeHCTBa. Jlorapupmuueckas GyHKIUSA U €€ CBONCTBA U rpaduK.

CrenenHas pyHKLUA U ee CBOMCTBA U rpaduk. VppalroHaibHble ypaBHEHUS.

[lepBHuHBIE IPEICTABICHUS O MHOKECTBE KOMIIJIEKCHBIX YHCEII.

Meton uHTEpBaJioB JJsi pelieHus HepaBeHCTB. [IpeoOpazoBanus rpagukoB (yHKUIMN: CABUT, YMHOXKEHHME HAa YHCIO, OTPAKEHHE OTHOCUTEIHHO
KOOpJIMHATHBIX ocell. ['paduueckrie MeTOAbI pellieHrs YpaBHEHU 1 HepaBeHCTB. Pelienre ypaBHEHU 1 HEPABEHCTB, COJIEPKAIUX TEPEMEHHYIO IO
3HAKOM MOZYJIS.

CucreMbl MMOKa3aTeIbHBIX, JIOTApU(PMUUECKUX U UpPPALMOHAIBHBIX ypaBHEHHH. CHCTEMbI MOKa3aTeNbHBIX, JOTapUPMHUUECKUX U HPPaIlMOHATbHBIX
HEPaBEHCTB.

B3aumHuo obpartubie pyHkimu. ['paduku B3auMHO 0OpaTHBIX (QYHKIIUI.

VYpaBHEHHUs1, CHCTEMBI YPABHEHHI C ITAPAMETPOM.

[Tonsatue npenena ¢pyHkuuu B Touke. HempepbIBHOCT (PYHKIMH.



Hudbdepenumupyemocts ¢ynkuuu. [IpousBogHas ¢yHkimu B Touke. KacarenpHas k rpaduky ¢QyHKIuu. ['eomeTpuueckuii U (GU3UYECKUNA CMBICIT
npou3BoaHOM. [IponsBoanblie anemenTapHbix QyHkiuil. [IpaBuna quddepennupoanus.

Bropas npousBoiHas, ee reoMeTpruuecKuil U GU3NYECKUN CMBICI.

Touku skcTpemyma (MakcMMymMa M MHHUMYyMa). VccienoBaHue sfeMEHTapHBIX (DYHKIMHA Ha TOYKH 3KCTpeMyma, HauOoJiblllee W HauMEHbIIee
3HAYEHHUE C MOMOIIBIO TPOU3BOTHOM.

ITepBooOpaznas. Heonpenenennsiii narerpai. [leppooOpasnblie snemeHTapHbIX GyHKuui. [Inomans kpuBoiauneitHon Tpanenun. ®opmyna Heiorona-
Jletitbnuna.OnpeneieHHpI HHTErpall.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpHsi TPadoB 1 KOMOMHATOPHUKA

IToBropenue. Mcnonb3oBanue Tabuul M JuarpaMM JJis IpeAcCTaBiIeHUs JAaHHBIX. PelieHue 3ajay Ha NMpUMEHEHHE ONMMCATENBbHBIX XapaKTEPUCTUK
YHCJIOBBIX HAOOPOB: CPEAHMX, HAMOOJIBIIErO0 U HAUMEHBIIETO 3HAYEHUsI, pa3Maxa, JIUCIEPCUN U CTaHAAPTHOIO OTKJIOHEHHUA. BbluncieHue 4acTor u
BEPOSATHOCTEH COOBITHI. BpIunciieHre BEpOSTHOCTEH B ONBITAX C PaBHOBO3MOKHBIMHU 3J€MEHTapHBIMU McXoJaMHU. Vcrosib30BaHEe KOMOMHATOPUKH.
Boruncnenue BeposTHOCTEN He3aBUCUMBIX cOObITHM. Mcnonb30Banne popmysbl CI0KEHUsI BEPOATHOCTEH, AuarpaMm Diiiepa, 1epeBa BEPOSITHOCTEM,
¢bopmyisl beprysn.

VYcnoBHas BeposATHOCTD. [IpaBuiio ymMmHOkeHUs BeposiTHOCTENH. Popmyliia nojHOW BepoaTHOCTH. Popmyna baiteca.

JIMCKpeTHbIE ciay4yailHble BelNMUYMHBI U pacrpenencHus. CoBMECTHbIE pacnpeneneHus. PacnpeneneHne CyMMbl M NPOM3BEACHMS HE3aBHCHMBIX
CIIy4alHbIX BeJIMYMH. MaTeMaTH4eCcKoe 0’KMIaHUE U TUCIIEPCUs CIy4YaliHON BEJIMYMHBL. MaTeMaTndecKoe 0OKUAaHUuE U AUCIIEPCHUS CYMMBI CIIy4alHBIX
BEJIMYHMH.

bunapnas cnywaliHasg BenuuuHa, pacnpeneneHue bepHyim.l'eomerpuueckoe pacrpenesieHHe. bHHOMHanbHOE paclpenesieHHe M €ro CBOMCTBA.
HenpepriBHble citydaiinble BennuuHbl. [MoTHOCTE BeposTHOCTH. DPYyHKIMA pacnpeneneHus. PaBHoMepHOe pacnipeneiieHue.

Hopmanbnoe pacnpenenenue. ®@ynkuusa Jlammaca. Ilapamerpsl HOopManbHOTrO pacnpeneseHus. [Ipumepbl ciaydalHbIX BEIWYWH, MOJIYUHEHHBIX
HOpPMAaJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH, POCT YeoBeKa).

KoBapuanus n1Byx cinydaitusix Benuuus. [lonstue o koadpduunenre koppensiuuu. CoBMECTHbIE HA0IIOIEHUS JBYX CIIy4allHbIX BEJIHYHUH.



TemaTHyeckoe IVIAHMPOBAHUE Y4eOHOI0 NPeaMeTa
«MaremaTuka: Ajredpa M Ha4YaJIa MATEMATHYECKOI0 AHAJIN32),
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Coz[epﬂcalme MaTepuaJia

KoJ1-
BO
9acolx

XapaKTepl/ICTI/IKa OCHOBHBIX BU0B
ACATCJIbHOCTH YYCHHUKA

®opMbl, BUIbI U COJIEPKAHUE
JeATeILHOCTH

M0 pean3aluu BOCIUTATEIbHOI0
ypoka

I'naBa VII. Tpuronomerpudeckue pyHkuuu
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1) OGnacTp onpeaeneHns U MHOXKECTBO 3HaUeHUH 2
TPUTOHOMETPHUYECKUX (DYHKIUI
2| YETHOCTD, HEYETHOCTD, TIEPHOUIHOCTH 3
TPUTOHOMETPHUYECKUX (YHKIUH
3| CroiicTBa QyHKIIMHU Y =COS X U €€ rpaduk 3
4 CpoiicTBa (GyHKIMHU y =Sin X U €€ rpapuk 3
5| CpoiicTBa QyHKIUH y=tg X U y =ctg X 2
6| OOpaTHbIe TPUTOHOMETPUIECKUE PYHKITUH 3
Ypoxk 00001IeHNS U CHCTEeMAaTH3allui 3HAHU N
2
Konmpononas paooma Ne 1 no meme
«Tpuzonomempuueckue ynkyuu
1

ITo rpadukam QpyHKIMI ONUCHIBATH UX CBOKWCTBA
(MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTD,
HEYETHOCTb, IEPUOJUYHOCTD ).

[TpuBOoANTE MpUMEpPH! HYHKIMH, (3aJaHHBIX C
MOMOIIBIO (hOPMYJTBI UK Tpaduka), 001aTar0IIIX
3aJJaHHBIMM CBOMCTBaMU (Hampumep,
OTPaHUUYEHHOCTH). Pa3bsACHATH CMbICI
NEepevHCICHHBIX CBOMCTB. M300paxkaTs rpaduku
TPUTOHOMETPUUECKUX PYHKIMH ¢ TOMOIIbIO
rpagornocTpouTeneii, ONMChIBaTh X CBOMCTBA.
Pemate mpocreimye TpUroHOMETPUIECKUE
HEpPaBEHCTBA, UCIIOJIb3Ys TpapuK QyHKIIUH.
Pacnio3naBaTh rpaduky TPUTOHOMETPUUYECKUX
¢yukunit. CTpouTs rpauKH 31eMEHTapHBIX
GbyHKIMH, UCTob3ys IrpadonoCTPOUTENH, U3ydaTh
CBOWCTBA 3JIEMEHTAPHBIX (PYHKIUI 110 UX
rpadukam, GopMyIHUpOBaTH TUIIOTE3BI O
KOJIMYECTBE KOPHEH ypaBHEHUH, COAEpKaIINX
AIIeMEHTapHbIE PYHKIIMH U TPOBEPSITH HX.

VYcraHOBIIEHHE JOBEPUTEIBHBIX
OTHOUICHHI MEX1Y YUYUTEIIEM U €T0
YUEHHKAMH, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPUSATHIO
yyalMucs TpeOoBaHUN U IPOCHO
yUuTeNs, IPUBJICUECHUIO UX BHUMAHUS
K 00Cy>KJ1aeMoil Ha ypoKe
nH(pOpMaIINY, aKTUBU3ALUU UX
IO3HABAaTEIbHON NEsITSILHOCTH.
[TpuBOANTE 1OBOJIBI; TPEHUPOBKA B
BBIJICJICHUH TJIABHOTO H
BTOPOCTENIEHHOTO

Mcrionp30BaHne BOCITUTATEIEHBIX
BO3MOYKHOCTEH coJiepaHus yueOHOTo
peaMeTa yepes moaoop
COOTBETCTBYIOIIUX 3a]a4 JJIs
pemeHust, TPOOJIEMHBIX CHTYalui st
o0cyxIeHus B KJacce

[IpumeneHnue Ha ypoke




Beimonuate npeodpazoBanus rpaukoB
3JIEMEHTAPHBIX (DYHKIMN: TapaJIeNbHbINA epeHOC,
pacTsbkeHue (cxaTue) BJ10JIb OCH OpJIUHAT.
[TpuMeHsTh Ipyrue 3J1eMEeHTapHbIE CIIOCOObI
HOCTPOCHMSI IPpauKOB.

WHTEPAKTUBHBIX (hOPM pabOTHI
yUaImxcs: TPyNnoBoi paboThI HIIN
paboThI B apax, KOTOPbIE y4aT
IIKOJILHUKOB KOMaHIHOW paboTe u
B3aUMO/ICHCTBHIO.

I'nasa VIII. Ilpou3BoaHasi u eé reoMeTpu4eCKHii CMbICII.
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IIpenen nmocnenoBaTeIbHOCTH

[penen pynkumun

HenpepoiBHOCT (hyHKITUU

OrnpezeneHne Mpon3BOTHOM

[IpaBuna muddepeHrpoBanus

[IpousBoaHas creneHHON QyHKITUH

[IpousBoHas neMeHTapHbIX (PYHKINN

O N[ D|W N

I'eoMeTpuYeCKU CMBICI IPOU3BOJIHON
Ypok 0600111eHNS U CUCTeMAaTU3alluK 3HAHUN

Konumponsnas paboma Ne 2 no meme
«IIpouszeoonasn u eé ceomempuyeckuil CmMuicii

WIWINWNRFPIDNW

[IpuBOUTE TpUMEPHI MOHOTOHHOM YHCIIOBOM
[I0CJIEI0BATEIbHOCTH UMEIOILEH IpeIe.
Bbruucnsate npesensl nocie0BaTeNbHOCTEH.
BBISICHATS, SIBIISICTCS JIM ITOCIIEIOBATEIHHOCTD
cxoasueiics. IlpuBoauts npumeps! GyHKLIUH,
SIBIISTIOIINXCSI HENPEPHIBHBIMU, UMEIOIINX
BEPTUKAJIbHYIO, TOPU30HTAIBHYIO ACUMIITOTY.
3anuchIBaTh YpaBHEHUE KaXKION M3 3TUX
aCHMIITOT. YMETh 1O rpaduky GyHKIUU
OTIPENIeNATh TPOMEKYTKH HETIPEPHIBHOCTH U TOUKH
paspbIBa, €CIIM TaKHE UMEIOTCS. Y METh
JIOKa3bIBaTh HEMPEPBHIBHOCTH GyHKIMU. Haxoauts
YIII0BOM KOA(PPHUIMEHT KacaTesbHOM K rpaduky
¢dbyHKIMK B 3a7aHHON Touke. HaxonuTe
MT'HOBEHHYIO CKOPOCTb JIBUKEHUS MaTepHaIbHON
TOYKH.

HaxonuTh npon3BOAHbIE AIEMEHTAPHBIX ()YHKITHHA.
HaxonuTh mpon3BOHBIE CyMMBI, TPOU3BEACHUS U
YaCTHOTO ABYX ()YHKIIM, TPOU3BOJHYIO CIIOKHON
¢bynaknun y = f (kx + b). BeiBoguth hopMyIibt
JUIMHBI OKPY>KHOCTH M TUTOIIAAH Kpyra. OObsSCHATD
Y WJUTFOCTPUPOBATH TIOHSATHE TIpesienia PYHKITUH B
touke. [IpuBouTH IpUMepbl PyHKIHI, HE
MMEIOIIUX TMPeeIa B HEKOTOPOU TOUKE.

NPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX
¢opM pabOTHI yHaluxcsi:
UMUTALMOHHAS UTPa- TUCKYCCHS,
CTUMYJIMPYIOIIAs I03HABATEIILHYIO
MOTHBAIIUIO IKOJILHUKOB; HABbIK
BECTHU JIUCKYCCHIO, CIIOCOOHOCTH YETKO
(GOpMyYITHPOBATH CBOIO MO3UIIHIO,
[IPUBOJUTH JOBOJIBI; TPEHUPOBKA B
BBIJICTICHUH TJIABHOTO U
BTOPOCTEIICHHOTO

UCIIOJIb30BAHUE BOCIIUTATEILHBIX
BO3MOXKHOCTEH COIepKaHHs yIeOHOTO
mpeaMeTa uepes3 moaoop
COOTBETCTBYIOIIMX 3aJ1a4 JIJIsI
peuieHus,




Boeruucisite npenensl GyHKIuin. AHATH3UPOBaATh
noBeJeHne QYHKIUN Ha Pa3IMYHBIX yYacTKaxX
obnactu onpenenenus. Haxoaute acCUMOTOTHI.
Bbruucinsate npupanienne GyHKIUU B TOUKE.
CocTaBiATh U UCCIEA0BATh Pa3HOCTHOE
oTHouleHue. Haxoauts npenen pa3HOCTHOIO
OTHOLLEHHUS. BBIUUCIATE 3HaYE€HUE TPOU3BOAHON
¢GyHKIMH B TOUKe (110 omnpeneneHuto). Haxoaurs
yraoBoi KO3 GUIIUEHT KacaTeabHOU K rpaduKy
(GYHKIMU B TOYKE C 33JaHHON aOCIIMCCOA.
3anuchIBaTh ypaBHEHHE KacaTeIbHOU K rpaduky
¢dbyHKUIMH, 3a1aHHON B Touke. HaxoauTs
MIPOU3BOHYIO CIOXKHOM (pyHKIIMHU, 0OpaTHOI
¢yskun. [IpuMeHATh MOHATHE MPOU3BOAHON NPU
pelieHnu 3a1a4y

IIpuMeHATh MOHATHE TPOU3BOJHON NPU PEILICHUH
3ajad.

I'naa IX. [IpuMeHeHue NPOM3BOAHOI K HcCIeJ0BAHMIO (PyHKIMIA
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| —

Bospacranue 1 yObiBaHHE QYHKIIMH

N

OKcTpeMyMbl QYHKITU

w

HauOosnsiee 1 HanMeHblllee 3HAUYCHNUE
byHKIIUN

N

HpOI/I3BOI[Ha$I BTOPOTO MOPAJAKA, BBIITYKIIOCTb
1 TOYKH Hepem6a

HaxonuTs BTOpYIO MPOU3BOJHYIO M YCKOPEHHE MO
OMMCHIBAEMOT0 ¢ moMouibio popmyinbl. Haxonuts
POMEKYTKH BO3pACTaHUs U YObIBAaHUS (DYHKIHH.
Jloka3bIBaTh, YTO 3aJlaHHAs PYHKIIUS
BO3pacTaeT(yObIBaeT) Ha YKa3aHHOM IIPOMEKYTKE.
HaxoauTb ToukM MMHHUMyMa 1 MakKCUMyMa (yHKI[UY

Haxom/m, HauOOJIbIIIEE M HAUMEHBIIIEE 3HAUCHHUS

TPEHUPOBKA B BBIICICHUH IVIABHOTO U
BTOPOCTETIEHHOT O

HCII0JIb30BaHNE BOCIIMUTATEIbHBIX
BO3MOXKHOCTEH coJiepxKaHHsl yueOHOro
npeaMeTa uepe3 NoJ00p COOTBETCTBYIOLL
3aJa4 JUIsl pelieHus, IpoOJIEMHBIX CUTYa
JUIs 0OCYXJIEHUS B KJlacce




Ypok 0060011eH S U CCTeMaTU3alluy 3HaHUH

Konumponvnaa paooma Ne 4 «Ilpouszeoonan u

IMOMOIIBIO MHTETPAJIA.

5| IToctpoenue rpadukoB GpyHKIUI ¢bynkuuu Ha orpeske. Haxoauts Hanbombliee u IIPUMEHEHHE Ha YPOKE HHTEPAaKTUBHBIX (
HanMeHblIee 3HaueHus: pyHkiun. VcenenoBats pyH paboThl ydanuxcs: TpynnoBoil paboTsl Y
Vpok 060GIICHHS 1 CHCTEMATH3AIMH 3HAHHIT C MOMOUIbIO NPOU3BOAHOMN U CTPOUTH €€ IpaduK. paloThI B ITapax, KOTOPbIE yyaT IKOJIbHY
[TpyMeHsTh IPOU3BOIHYIO MPU PELIEHUH TEKCTOBBIY KOMaHIHOM padoTe U B3aUMOJIEHCTBUIO
reOMETPUUECKUX, GPU3NUECKUX U APYIHX 3a/a4. JPYTUMH 1€TbMU
Konmponvnaa paboma Ne 3 no meme BBIOOp (POPM YPOKOB U CPEICTB €ro
«IIpumenenue npouz600HoIl K UCC1€006aAHUNK npoBeeHus - ucnonssosanne UKT;
pynkyuin IIPUBJIEYEHHE BHUMAHUSI LIKOJIbHUKOB K
LICHHOCTHOMY acCIIeKTy U3Yy4aeMbIX Ha yp
SBJICHUH, OpraHu3anus ux padboTsl ¢
MOJIy4aeMOi Ha ypOKe COLMAIbHO 3HAYH
nH(popMalvel — MHULIMUPOBaHUE €€
00CyX/1eHUs, BBICKa3bIBAHUS yUalIUMHC
CBOETO MHEHHUS TI0 €€ MOBO/TY, BBIPA0OTK
CBOET0 K HE OTHOIIEHUS.
I'masa X. IlepBooOpa3Hasi © HHTErpaJ
15
1 IlepBooOpa3Has Bbruucnate npubamkEHHOE 3HaU€HUE MIIOLIA U BbIOOp ()OPM YPOKOB U CPEACTB €T0
2| TIpaBuia HAXOK/IEHHS TIEPBOOOPA3HEIX KpUBOJMHENHON Tpanenuu. Haxoauts IIpoBeAeHUS - ucnoas3oBanue KT,
3 Tlnomans KPHBOAHHEHHOMN TpAMCIH. H'epB006pa3HHe bynkuunit: y =xp, ruep OR, y = IIPUMEHEHNE HA YPOKE NHTEPAKTUBHBIX
sin X, y = Cos X, y = tg x. Haxonuts ¢dbopM pabOTHI yHamuxcsi:
WHTerpain u ero BEIYUCICHHUE. .. .
_ nepBooOpasubie pyHkumid: f (x) + g (x),kf (x) u f | rpynmnoBoii paGoTel niau paboThl B
4| Beruucnenue miomazei Gpuryp ¢ moMoubo (kx + b). Mapax, KOTOpbIE Y4aT MKOIBHUKOB
WHTCTPAJIOB BbraucnsaTh miiomaay KpuBOIUHEHHON Tpamneuu ¢ | KOMaHAHON paboTe U B3aUMO/ICHCTBUIO
5| IlpuMeHeHne UHTETpasIoB ISl pELICHUS nomouibio popmyinsl HeroTona—Jleitbnuna. C APYTMMH JI€TbMHU
(r3nUecKHX 3aau. HaxonuTh npuOamkEHHbIE 3HAYCHUS HHTETPAJIOB.
6 TIpocreitmmie U bepeHuaTbHbIE ypaBHEHHs Brrunciars niomans KpUBOJIUHENHON Tpaneluy ¢




unmezpan»

Konmponvnas pavoma Ne 6 «Inemenmut
meopuu gepoamuocmen»

OMNpCACIICHUEC HC3ABUCUMOCTHU ABYX COOBITHIA.
Breraucnsars BEPOATHOCTH MMOJTYUYCHUSA KOHKPETHOI'O

1
I'masa X|.KomOnnaropuka
13
1 MaTtemaruyeckas HHIYKLUS 2 [TpuMeHSTH NPH PELICHUH MaTeMaTHUECKUX 33Jad | BBIOOP (pOopM ypOKOB M CPENICTB €T0
2| Tpagmito mpowsBeneHus. PasMereHus ¢ 2 METOJ MaTeMaTH4eckoil HAYKIUH. [IpumeHsaTh poBeAeHUS - ucnoib3oBanue KT
HOBTOPEHUAMI MPaBUJIO TPOU3BEIECHUS MIPH BBIBOJE (POPMYIIBI
3 Tlepecranosi > yucia nepectaHoBok. CozaBaTh MaTeMaTHUECKUE
MOJIEJH JUIsl pelIeHHUs] KOMOMHATOPHBIX 33134 C
4 Pazmemienust 6¢3 OBTOPEHHA 1 HOMOILLIO MOACYETA YUCIIA PA3MELICHHH,
5| Coueranus 6e3 nmoBropeHuit 1 OuHoM HeroToH{ 3 IIEPECTAHOBOK Y COYETAHUIA.
7| CoueraHusi ¢ MOBTOPEHUSIMU 1
Ypok 0000IIeHNS U CUCTeMAaTU3aluy 3HaHni | 1
Konmponvnasa paooma Ne 5
«Komounamopuxa» 1
I'naBa XIl.291eMeHTHI TeOpUM BeposiITHOCTEI
11
1} BeposiTHOCTH COOBITHS 2 ITpuBOIMTE MpUMEPBI CIIydaliHbIX, JOCTOBEPHBIX M | IPUBJICYCHNE BHUMAHNUS IKOJbHUKOB
2| CrnosxeHne BeposITHOCTEH 2 HEBO3MO>KHBIX COOBITHI. 3HATh ONpeeNIeHUs K LIEHHOCTHOMY acCIeKTy U3y4aeMbIX Ha
3| Vcnosmas BeposTHOCTS. He3aBHCHMOCTD 1 CYMMBI U TIPOU3BEIEHUS COOBITUN. 3HATD YpOKax sIBJICHUH, OpraHM3aLlus X
cOGLITHI oTpezieNieHUue BEPOSTHOCTU COOBITHS B paboThI ¢ MOJTyyaeMol Ha YpOoKe
KJIACCUYECKOM NMOHUMaHuU. [IpMBOAUTE IpUMEpHl | COIMAIbHO 3HAUUMON HHpOpManueit —
4 BeposTHOCT NPOU3BEICHUS HE3ABUCHMBIX 3 HECOBMECTHBIX COOBITHI. HaxoquTh BEPOATHOCTL | HHUI[MMPOBAHHUE €€ OOCYKICHUS,
COOBITHI CYMMBI HECOBMECTHBIX COOBITHH. BBICKA3bIBaHMS YyJaIMHUCS CBOETO
5| ®opmyna bepuynnu 1 HaxoauTb BEposITHOCTH CyMMBI TPOU3BOJIBHBIX MHEHHUS TI0 €€ TIOBOY, BRIPaOOTKU
coObITuil. UMeTh mpencTaBneHne o0 yCI0BHON CBOEro K HEW OTHOLICHUS
Ypok 0600Ie s U CHCTEMATH3aluy 3HaHmi | 1 BEPOATHOCTH COObITHH. 3HATH CTPOroe




| 1 ‘ YHCJIa YCIEXOB B UCHBITAHUAX yucia bepHysim.
I'maBa XlIIl. CraTucruka
9
1} CnyyaiiHble BEIUYUHBI 3HaTh MOHATHUE CIy4YallHON BEJIMYMHBI, MIPUMEHEHUE HA YPOKE MHTEPAKTUBHBIX
2| LleHTpaIbHbIC TCHICHINN MIPEACTABIISTH PACIPEACIICHUE TUCKPETHON ¢dbopM pabOTHI ydaluxcsi: TpyninoBoi
3 Mepsi pasopoca CITy4aifHON BEJIMYUHBI B BUJIE YACTOTHOM TaONHIIbI, | paOOTHI WK PabOTHI B napax, KoTopbIe
MOJIMTOHA YaCTOT (OTHOCUTENbHBIX YacTOT). yuarT IIKOJbHUKOB KOMaHIHOM paboTe
. [IpencraBisTe pactpeeaeHue 3HaYCHU Y B3aUMOJICCTBHIO C IPYTUMH I€TbMHU
YpoK 0000IEeHHUs M CHCTEMATH3AIIMU 3HAHHH HEIIPEPHIBHOMN CIy4aiiHOM BeNMYUHBI B BUIE BBIOOP (POPM YPOKOB U CPEJICTB €TI0
YaCTOTHOW TaOJHIIBI U THCTOTPAaMMBI. 3HATh IIpoBeAcHUA - ucnoabs3oBanue MKT;
Konmponvnaa paboma Ne 7 «Cmamucmukay MOHSTHE TeHEePATbHON COBOKYITHOCTH U BBIOOPKU. | IPUBIICYCHHE BHUMAHUS IKOJIbHUKOB
3HaTh OCHOBHBIC IIEHTPAJIbHBIC TEHJACHIIMU: MOAY, | K IIEHHOCTHOMY aCHEeKTYy U3y4aeMbIX Ha
Meauany, cpeasee. HaxoauTes neHTpaibHbie ypOKax SBJICHH, OpraHu3anus ux
TEHJICHIIMU Y4€OHBIX BBIOOpOK. IMeTh paboTHI C TOJTy4aeMON Ha YPOKE
MPEACTABICHUE O MATEMATUYECKOM OKUJIAHUH. COLIMANILHO 3HAUYMMOM HH(popManuen —
Boruncists 3HaueHne MaTeMaTHYECKOTO WHUIIMUPOBAHUE €€ 00CYKIeHUS,
OXKHJaHMs. 3HATh OCHOBHBIE MephI pazdpoca BBICKA3bIBAHUS YYALIUMHUCS CBOETO
CITy4yallHOUM BEJIMYMHBI: pa3Max, OTKJIOHEHHUE OT MHEHHUSI TI0 €€ TTOBO/TY, BEIPaOOTKHU
CPEIHEro U IUCIEPCHUIO. CBOErO K HE OTHOIIEHUS
Hrorosoe noBropeHue 27
Bcero 132




I[MoypouHoe miianHupoBaHue y4eOHOr0 mpeaMeTa
«MartemaTnka: Ajredpa u Ha4aJIa MATEMATHYECKOT0 AHAJIU32),
11 kaace, 132 yaca

Ne nap-¢ Conep:xkanue matepuaJia KJI-BO Jara npoBeaeHust
YpPoKa y4y-Ka 4acoB
IToBTOpenue kypca 10 knacca (3 yaca)

1/1 Tpuronomerpuueckre GOpMyIIbI. 1

2/2 TpuronomeTpuieckrue ypaBHEHHUS. 1

3/3 Tpuronomerprdeckriec HEpaBEHCTBA. 1

Tpuronomerpuueckue pynkuuu (19 yacon)

4/1 38. Oynknuu. O6IacTh ONPEIeICHUS] 1 MHOKECTBO 3HAYCHUH 1
TPUTOHOMETPHUECKUX (PYHKIUH y=SiNX, Y=COSX.

52 OO6nacTh onpeeseHus U MHOXXECTBO 3HAUCHHU I 1
TPUTOHOMETPUYECKUX PYHKIMHI y=tgX, y=Ctgx

6/3 Hynu ¢pyHKUIMM, IpOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTD 1
byHKIMH

714 39. YETHOCTD, HEUETHOCTh TPUTOHOMETPUUYECKUX DYHKITUH. 1

8/5 [leproau4HOCTH, OTPAHUYEHHOCTh TPUTOHOMET-PUUYECKUX (PYHKIIHIA. 1
[lepnoguueckue GyHKINMN, HAUMEHBIINHI EPUO/I.

9/6 40. Tpuronomerpuueckue GyHKIIMHA YHCIOBOTO apryMEHTa: y=COSX , ¢€ 1
CBOMCTBA(YETHOCTH M HEYETHOCTD, IEPUOAUIHOCTH, OTPAaHUUEHHOCTH,
HauOoJblIee U HauMeHblee 3HaueHus ). ['paduk pyHKmm y=cosx.

10/7 Pemenune ypaBHeHU# Ha MPOMEXKYTKE € TOMOIIBIO rpaduka GyHKIUN 1
y=COSX.

11/8 Perienne HepaBeHCTB Ha MPOMEXKYTKE C TTOMOIIBIO Tpaduka 1
(GyHKIIMH y=COSX.

12/9 41. Tpuronomerpuyeckre (yHKIIUU YUCIOBOTO apryMeHTa: y=Sinx, eé 1
CBOMCTBA (YETHOCTH U HEYETHOCTD, IEPUOTUIHOCTD,
OrpaHWYEHHOCTb, HAaNOObIIIee U HAaNMeHbIIee 3HaueHus). [ papuk
GyHKIUN y=SIinx.




13/10

Pemenune ypaBHeHuU 1 HEPaBEHCTB HA TPOMEKYTKE.

14/11 Pemienne HepaBeHCTB Ha MPOMEXKYTKE C TTOMOIIBIO Tpaduka
byHKIMHN y= SIiNX
15/12 Tpuronomerpudeckue PyHKIIMHA YUCIOBOTO apryMeHTa: y=tgx u
y=clgx uX cBOWCTBa U rpaduKu.
16/13 Petienne ypaBHEeHMI 1 HEPABEHCTB Ha MMPOMEKYTKE C TTIOMOIIIBIO
rpaduka pyHKmmn y=tgx.
17/14 43. OOparHbie TPUTOHOMETpHYCCKHE QYHKIINH, UX TTIaBHBIC 3HAYCHHUS,
CBOICTBA U rpaUKH.
18/15 OGuacTh OIpejIeNieHUs U 00JI1acTh 3HAYEHUI 00paTHOU ()YHKITHH.
I'paduk oOpaTHOMPYHK-ITUN, CHMMETPHUS OTHOCHTEIBHO TPSIMOH Y =
X.
19/16 [Tpeo6pa3oBanue rpaduKOB: MapaIeabHbIH IEPEHOC, CHMMETPHSI
OTHOCHTEJIBHO OCEH KOOPIWHAT U Havaja KOOPJIUHAT, PACTSKCHHUE U
C)KaTUe BJIOJIb OCEH KOOpAWHAT. BepTukaabHbIe M TOPU30HTAIBHBIC
aCUMNTOTHI rpauKOB QYHKUIUH.
20/17 HccnenoBanue TpUroHOMETPUYECKUX (DYHKIIMIA U TOCTPOCHHE
rpaduKoB.
21/18 VYpok 0000IIeHNs ¥ CHCTEMATH3AIUN 3HAHUH 110 TEME
«Tpuronomerpruueckue QyHKIIUN
22/19 Konumponvnaa paboma Nel no meme « Tpuzonomempuueckue
¢ynxkyuuy
IlpousBoaHasi U €€ reoMeTpUYECKHil cMbIC (22 yaca)
23/1 44, [Ipenen nocnegoBaTeIbHOCTH. Bhrunciienue npenenon
MOCTIeIOBATEIILHOCTEH.
24/2 Peuienue 3aa4 Ha BBIYKCIIEHUE MIPEEIIOB MOCIEI0BATEILHOCTEH.
(cxoasmmecs NoCaeI0BaTeIbHOCTH).
25/3 [Tonsitue npegena Gpynkuuu B Touke. HenpepsiBHAst QyHKIMS B

touke. [lonsitue o HenpepriBHOCTH PyHKIMH. [nddepenuupyemocTtsb




GhyHKIHH.

26/4 [IpouzBoanas. [lonstue o mpousBoaHoOM QyHKINH, prU3HUECKUit 1
CMBICJT TPOU3BOAHOI.

2715 Haxoxnenne ckopocTu Jij1s iporiecca, 3aJaHHoro GopMyion uiu 1
rpadukom.

28/6 [Tpumepb! GyHKIUH, SIBIASIONIMXCS HETPEPBIBHBIMU, UMEIOIINX 1
BEPTUKAJIbHYIO U TOPU30HTAIBHYIO ACHMIITOTBI.

29/7 [TponsBoaHas MMHEHHOW QYHKITH 1

30/8 45. [IpousBoanas crenennoil pynkuuu. Pemenne ynpaxaenuit Ha 1
HaXO0XJEHHE MPOU3BOJAHON CTENEHHON (DYHKLIHH.

31/9 HaxosxneHne npon3BOAHBIX PA3IUIHBIX (DYHKITUH, HMEIOIIHNX 1
KOMITO3UIIMHU JaHHON QYHKIIMH C TUHEWHOU

32/10 46. [TpaBuna muddepeHmupoBaHusl. 1

33/11 [Ipou3BoiHast CYMMBI U Pa3HOCTH. 1

34/12 [Ipou3BoiHAs MPOU3BEACHUS U YACTHOTO. 1

35/13 [Tpou3BogHAS CIIOKHOW (HYHKIIUH. 1

36/14 47. [Tonsitue anemenTapHbIX QyHKuMA. [Ipon3BOAHBIE OCHOBHBIX 1
AJIEMEHTAPHBIX QYHKIUH.

37/15 [Tpumenenue Gpopmy Ui HAXOKIEHUS TTPOU3BOIHON 1
MOKAa3aTeIbHOM, JOrapu(pMUUECKON U TPUTOHOMETPUUECKOM
GyHKIUH.

38/16 48. ['eomeTpudeckuii CMBICT MPOU3BOAHON. YTI0BOM KOd(huineHt 1
MIPSIMOM, YTOJI MEKTY IPsIMOM M 0cbro OX.

39/17 KacarenbHas k rpaduky QyHkuuu. YpaBHeHUEe KacaTeIbHOM K 1
rpaduKy QyHKIUH.
[TocTpoenue kacareabHOU K mapabdore.

40/18 Pemenue ynpaxxnenuii no reme «I'eomerpuueckuii cMbIca 1
MIPOU3BOJHON»

41/19 [TpouzBoHbIE 0OpaTHOM G YHKIIUH. 1

42/20 [Ipumenenue npaBun auddepeHurpoBaHus U GopMyI1 st 1




ITPOU3BOJHBIX K PCIICHUIO 3a1a4.

43/21 Ypok 0000IIeHNS B cUcTeMaTru3auy 3HaHui 1mo Teme «[IponsBomaHas
1 €€ T€OMETPUYECKHI CMBICID)
44/22 Koumponvnaa paboma Ne2 no meme «Ilpouzeoonasn u eé
2eOMEeMPUYECKUIL CMBLCIL)
IIpuMeHeHuUe MPOU3BOAHON K MCCIACA0BAHUIO PYHKIUMN
(16 gyacoB)

45/1 49. Bospacrtanue u yosiBanue QyHkiuu. TeopeMa 0 10CTaTOYHOM
yciioBuM yObIBaHus (Bo3pactanus) pyHkuuu. Teopema Jlarpanxa.

46/2 [TpumeHeHne TeopeMbl O TOCTATOYHOM YCIIOBUU IS HAXOXKICHUS
MIPOMEKYTKOB YOBbIBaHUS (Bo3pacTanusi) GyHKIuu. [[pomexyTku
MOHOTOHHOCTH (DYHKITUH.

47/3 50. Touku 3KcTpeMyMa (JIOKAIBHOTO MaKCUMyMa M MUHUMYMa).
Teopema Depma.

48/4 OmnpeneneHus CTalMOHAPHBIX U KPUTHUECKUX TOUCK (DYHKITUH,
TOUYEK IKCTPEMYMa, IKCTpeMyMbI pyHKIMU. MccnenoBanue
3JIEMEHTAPHBIX (PYHKIMHA HA TOUYKH SKCTpEMyMa.

49/5 53. [ToHsiTHE TPOU3BOAHON BTOPOI0 MOPSAIKA U €€ GU3HUECKUA U
Te€OMETPUUECKHI CMBICI, ONPE/ICIIEHUE BBITYKIOCTH U BOTHYTOCTH
rpaduka.

50/6 Touku nepern6a, uccnenoBanue PyHKIMH ¢ TOMOIIBIO BTOPOU
ITPOU3BOTHOM.

51/7 ol. [TocTpoenue rpadukoB HEMPEPLIBHBIX (DYHKIIUI HA JAHHOM OTpPE3KE.

52/8 [IpumeHeHne Npon3BOJHON K UCCIAEAOBAHUIO QYHKIUHN U
noctpoeHuto rpagukoB. Cxema uccienoBanus QyHKIUH.

53/9 Metox noctpoenus rpaduka 4€THOM (HEUETHON) PYHKINU.

54/10 [Toctpoenue rpadukoB GyHKINN, 33 JaHHBIX PA3TMYHBIMA
crnocobami.

55/11 52. Haubonbiiee u HanMeHblIee 3HaYeHUST G YHKIUN

56/12 Haubonbmee u HauMeHblee 3HaUeHUE PYHKIIMU Ha OTPE3Ke, Ha




HWHTCPBAJIC.

57/13 Pemenne ynpaxHeHHI Ha HaXOXACHHE HanOOJIBIIETO U
HAUMEHBIIETO 3HAYCHU I (PYHKITHH.

58/14 [IpuMeHeHre MPON3BOAHOM MPU PEIICHUH 3a]1a4.

59/15 O06o0meHre 1 cucTeMaTu3alus 3HaHui mo TeMme «lIpuMeHnenue
IIPOM3BOJIHOM K UCCIIEIOBAHUIO (DYHKIIUI»

60/16 Koumponvnaa paboma No3 no meme «Ilpumenenue npouseoonoit k
uccied06anulo ynKkyuu)

IlepBooOpa3nasi m uaTerpaJj (15 yacon)

61/1 54. [TepBooOpaznas. Onpenenenne nepBooOpa3HO, OCHOBHOE CBOMCTBO
epBO0Opa3HOM

62/2 Haxosxnenne neppooOpa3Hoi, Tpa@uk KOTOPOM MPOXOIUT Yepe3
JTAHHYIO TOYKY.

63/3 55. Tabnuma nepBooOpa3HbIx. [IpaBmia HaX0KACHHUS TEPBOOOPAZHBIX
(MHTErpUpOBaHUSA).

64/4 [TepBo0oOpa3HbIe AnemMeHTapHbIX GyHKIUNA. HeonpenenéHubIit
WHTETpaJ.

65/5 56. [TonsiTie 00 onpeaenéHHOM HHTErpalle Kak IUIoaan
KPUBOJIMHEWHON TpaneunH.

66/6 Omnpenenenne uaTerpana. @opmyna Hetotona—Jleiibnuna.

67/7 57. Brruncienne nHTErpasos.

68/8 Haxoxxnenue miomanu Gurypsl, orpaHUueHHON 3aJaHHBIMU
JTUHUSIMU.

69/9 58. Brruncnenue miomaneii ¢ moMoIp0 HHTETpaa.

70/10 Boruncnenue mioniaan GUrypbl, orpaHi4eHHON JTUHUSMU
TPUTOHOMETPUUIECKUX QYHKITUI

71/11 Pemienue 3aga4 Ha BRIUKCIICHUE TIONIAICH PUTYP C TTOMOIIBIO

MHTErpaa.




72/12 59. [IpuMepsl mpuMeHEHUS TTepBOOOPa3HON M HHTETpaja B (GPU3UKE U 1
reoMmetpui. [Ipocreitue auddepeHpanbaple ypaBHEHUS

73/13 [IpuMeHeHne Npon3BOAHON U HHTETpaa K PEIICHUIO TPAKTUYECKUX 1
3a/1a4y

74/14 O0606mmenne n noropeHue no teme «lleppooOpaszHas U HHTErpaI»

75/15 Koumponvnasn paboma Ned no meme «llepsooopasnas u unmezpany.

KomOunatopuka (13 yacos)

76/1 [ToBTOpenue. Mcnonp3oBanue TaOIUI U AUATPAMM JIJIs 1
Mpe/icTaBlIeHUs JaHHBIX. Pelienue 3aqa4 Ha IpUMEHEeHHe
OIMHMCATEITHLHBIX XapaKTCPUCTUK YHCIOBBIX HAOOPOB: CPEIHUX,
HaMOOJBIIETO U HAUMEHBIIIETO 3HAUCHUS, pa3Maxa, TUCIIEPCUH U
CTaHJIapTHOTO OTKIOHEHMUSI.

7712 60. [TpaBuio mponsBeacHHMS. 1

78/3 Pasmernenns ¢ mOBTOpeHUSIMU 1

79/4 61. [TepecTaHOBKH. 1

80/5 62. Pasmerenus. 1

81/6 Pasmernienns 63 OBTOPEHUIA. 1

8217 63. CoueTaHus U UX CBOMCTBA 1

83/8 Pemienne koMOMHATOPHBIX 3a71a4, CBOJAIIUXCS K TOJICUETY YKCIIa 1
COYETAaHMM C MOBTOPEHUAMU

84/9 64. bunom Herotona 1

85/10 [Ipumenenue Gopmyinbl OnHoMa Hpl0TOHA K peleHuto 1
KOMOWHATOPHBIX 33724

86/11 Pemenns KoMOMHATOPHBIX 33724 C TOMOIIBIO MOACUYETA YKCIIA 1
pa3MEIICHUH, NEPECTAHOBOK U COYETAHUM.

87/12 O0600menue u nmoBTopeHue mo reme «KomomHaTOprKay 1

88/13 Koumponvnasa paooma Ne 5 no meme «Komounamopuxa» 1

DJieMeHThI Teopuu BepositHocTeil (13 yacoB)
89/1 65. ‘ CoObITus (citydaiiHble, JOCTOBEPHBIE, HEBO3MOYKHBIE) 1




90/2 66. KomOunanus cobpituii. [IpoTHBOMONIOXKHOE COOBITHE
91/3 67. BeposTHOCTE cOOBITHSI. BhIUKCIIeHHe 4acTOT U BEpOSTHOCTEH
coObITHii. BbIuniciieHne BepoSITHOCTEN B OIBITaxX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU UCXOJIaMHU.
92/4 Brruncnienne BepoSTHOCTEH HE3aBUCUMBIX COOBITUM, MCTIOJIB30BaHUE
nuarpamm Diinepa.
93/5 68. CrnosxeHre BepOSTHOCTEH, IEPEBO BEPOSATHOCTEH, (hopmyna
bepuynnu.
94/6 Haxoxenne BepoSTHOCTH CyMMBI HECOBMECTHBIX COOBITHH,
MTPOU3BOJIEHBIX COOBITHH.
95/7 69. YcnoBHas BeposiTHOCTh. HezaBucumbie coobiTust. [IpaBuio
YMHOKEHUSI BEPOSTHOCTEN.
96/8 Brrancienne BeposTHOCTEH, MCTIOIB3YsI MPABUIIO YMHOKECHHSL.
97/9 HezaBucumbie coObiTHs. HaxoxaeHne BeposSTHOCTH COBMECTHOTO
HACTYTUICHUS TAKUX COOBITUH.
98/10 ®opmyna nosHOM BepositHocTu. @opMmyna baiieca.
99/11 70. Cratuctuueckasi BEpOATHOCTh
100/12 O06o0meHre 1 cucTeMaTU3aIMs 3HAHUH 110 TeMe «DJIEMEHTBI TCOPUH
BEPOSITHOCTEN
101/13 Koumponvnaa paboma Ne 6 no meme «nemenmot meopuu
éeposimuocmen)
Cratucruka (9 yacon)
102/1 71. JIuckpeTHbIe CiydaliHble BEIMYUHBI U pacnipenencHus. CoOBMECTHbIE
pacrpeieJICHHUSI.
103/2 Pacrnipenenenue cyMMbl U IPOU3BEICHNS HE3aBUCUMBIX CIIY4alHBIX
BEJINYMH.
104/3 12. [lenTpanbHble TeHICHIIMA. MaTeMaTU4EeCKOE 0KUAHUE U AUCTICPCHS
CIIy4YallHOM BEJIUYHUHBI.
105/4 MatemaTnueckoe 0kKMJIaHuE U AUCTIEPCUSI CYMMBbI CITyYailHbIX

BCIINYHH.




106/5 73 Mepsi pazbpoca. HenpepsiBHBIEC clTydaiiHbIe BETHYUHBL. [[10THOCTD

BEPOSITHOCTH.

107/6 OyHKIUA pacnpesenieHus. PaBHOMepHOeE pacpeiesieHre

108/7 Hopmansnoe pacnpenenenue. @ynknus Jlammaca. [Tapamerpsr
HOPMAaJILHOTO pacnpeeseHus..

109/8 [Ipumepsb! ciydailHbIX BEJIMYMH, TOAYUHEHHBIX HOPMAJIBHOMY 3aKOHY
(IOrpenHOCTh U3MEPEHHM, POCT YEJIOBEKA)

110/9 Koumponvnaa paboma Ne 7 no meme «Cmamucmuxa

Hrorosoe mosropenue Kypca ajareopsl 10-11 kiaacca (22 yaca)
111/1 Pemrenne pannoHanpHBIX YpaBHEHHI U HEPABEHCTB. Pemienne

JTUHENHBIX, KBAJIPATHBIX YPaBHEHUI, pEIICHHE YpaBHEHUI METOOM
pa3NoKeHUs Ha MHOKUTEIHN U 3aMEeHOU niepeMeHHoi. Perenne
HEPABEHCTB METOJIOM UHTEPBAJIOB. PABHOCWIILHOCTH YpaBHEHUH U
PaBHOCHIIBHOCTh HEPABEHCTB.

112/2 PanmionanbHpIe ypaBHEHHUS € TApaMETPOM, pallMOHAIIbHBIC
YPaBHEHHUsI, COAEPKAIIME 3HAK MOYJs. PABHOCHIIBHOCTD YpaBHEHUHN.
Wcnonp3oBaHue cBOWCTB U rpapuKoB GyHKIUHN PU pelICeHUN
YPaBHEHUH C MMAPAMETPOM.

113/3 WppanronanbHble ypaBHEHUS U HEPABEHCTBA (METO YeUHEHUS
panvKkana v BO3BEJCHHSI B CTENICHb, METO]] 3aMEHBI TICPEMEHHON ).
PaBHOCHIIBHOCTH YpaBHEHHI U paBHOCHIBHOCTh HEPABEHCTB.

114/4 Tpuronomerpudeckue ypaBHEHHsI 1 HEPABEHCTBA.
Tpuronomerpuueckre ypaBHeHHs, COAEpKAIIUE TapaMeTp.
PaBHOCHJIBHOCTD YpPaBHEHHI U PaBHOCHJIBHOCTh HEPABEHCTB.

115/5 [Toxa3zaTenbHble M JOrapu(pMHUUECKUE YPAaBHEHHS U HEPABEHCTBA.
PaBHOCHIBHOCTD YpaBHEHHI U PaBHOCHIIBHOCTh HEPABEHCTB.
116/6 CucreMbl pallMOHAJIBHBIX YpaBHEHHUM. OCHOBHBIE IPUEMBI PELLICHHUS

CHCTEM ypaBHEHHI: MTOICTAHOBKA, alredpanveckoe CloKeHue,
BBEJICHUE HOBBIX IIEPEMEHHBIX. PenieHue cucteM HEpaBeHCTB C
OJIHOM IIEpEMEHHON. PaBHOCWJIBHOCTh CUCTEM YPAaBHEHUH U




PAaBHOCHIIBHOCTHb CUCTCM HCPABCHCTB.

11717 CucreMbl MOKA3aTENbHBIX U JJOTAPU(PMUUECKUX YPABHEHUH U
HepaBeHCTB. OCHOBHBIC TPUEMBI PEIICHUSI CHCTEM yPaBHEHHIA:
IIOJICTAHOBKA, aJire0panyecKoe ClI0kKeHHe, BBEJCHUE HOBBIX
epEMEHHBIX.

118/8 CucreMbl HppallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

119/9 PaBHOCHITBHOCTB CHCTEM ypaBHEHHH U PABHOCHIIBHOCTD CUCTEM
HEPaBEHCTB (MPpaLlMOHAJIbHBIE CUCTEMbI YPAaBHEHUHN 1 HEPABEHCTB).

120/10 CucreMbl TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB.

121/11 PaBHOCWIIBHOCTH CHCTEM ypaBHEHUM U PABHOCUIBHOCTH CUCTEM
HEpPaBEHCTB
( TpuroHOMETpHS).

122/12 Hcnonp3oBaHue cBOWCTB U rpapuKoB GyHKIUHN PU PEILICHUN
ypaBHEHHH ¢ ABYyMs epeMeHHbIMU. 300pakeHne Ha KOOpAUHATHOU
IUIOCKOCTH MHOYXKECTBA pEeIIeHUI YpaBHEHUH C IBYMsI IEPEMEHHBIMH.

123/13 Hcnonb3oBaHue cBOWCTB U rpaduKOB QYHKIMI MpU peIICHUN
HEPaBEHCTB C JIByMsI IepeMeHHbIMH. V300pakeHne Ha KOOPAMHATHOM
TJIOCKOCTH MHOYKECTBA PEIIEHUN HEPaBEHCTB C JBYMS IEPEMEHHBIMHU.

124/14 Hcnonb3oBanue cBOWCTB U rpadUKoB GYHKIUN IPU PEIIEHUN CUCTEM
ypaBHEHUH ¢ IByMS NMEPEMEHHBIMU U CHCTEM HEPABEHCTB C IBYMSI
nepeMeHHbIMU. M300pakeHne Ha KOOPJAMHATHOMN TUIOCKOCTH
MHO’KECTBA PEILICHUI CUCTEM YPABHEHUHN U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMHU.

125/15 Kontponshas pabora no Teme « Pemenne ypaBHeHui, cuctem
ypaBHEHUI, HEPABEHCTB, CUCTEM HEPABEHCTBY.

126/16 IIpobnvu EI'D

127/17 IIpobnovui EI'D

128/18 IIpoonwii EI'D

129/19 IIpoonwii EI'D

130/20 Pemienue 3ana4u u3 Bapuanto EI'D (1-8)




131/21 Perrenue 3agay u3 Bapuantos EI'D (9-12) 1
132/22 Pemenne 3amannii n3 BapuantoB EI'D BTOpoii yactu 1
HToro 132

OueHovyHbIe MATEPHUAJIBI:

AnreOpa u Havasia MaTeMaTH4YecKoro anaiausa. Junakrtudeckue matepuansl. 11 knace./ MU la6ynun, P.I'. I'azapsu u np. M.
ITpoceenienne- 2018 r.

I[I/IIlaKTI/I‘leCKI/Ie MaTEepHaJIbI:

OP

Pasnarounsiii Mmatepuan https://xn--jlahfl.xn--plai/library/razdatochnij _material po_geometrii_7kl_tema_soot 122841.html

CankT-IlerepOyprckast omummnuaza MKOJILHUKOB Ha 6a3e npe3unenTckoro juies r. Cankr-IlerepOypr (ccpuika:
http://baseold.anichkov.ru/departments/olympiad/region/math).

— Bcepoccuiickas onumnuaga NIKOJILHUKOB 110 MaTeMaTHKe (BCE ATaIlbl).

Onumnuana uM. Jleonapna Ditnepa Ha 6a3e [Ipesuaentckoro aunes r. CankT-IleTepOypr (cchuika:
http://www.matol.ru/).

Typuup matematuueckux 6oeB uM. A.I1. CaBuHa (ccpiika: http://www.tursavin.ru/).

MexayHapoJHbIi MaTeMaTnyeckuid TypHup crapuiekiaccHukoB «Kyook namsitu A.H. KonMoroposay (ccblika:
https://olimpiada.ru/activity/140).

Typuup KostromaOpen (ccbuika: https://olimpiada.ru/activity/220).

3uMHsAA MaTemMaThyeckas 1koia SlpocnaBckas 0o0aacTb

Marematrnyeckie cOpeBHOBaHUS 17151 o0yyaromuxcs 4-x kiaccos S0;



https://урок.рф/library/razdatochnij_material_po_geometrii_7kl_tema_soot_122841.html
http://baseold.anichkov.ru/departments/olympiad/region/math
http://www.matol.ru/
http://www.tursavin.ru/
https://olimpiada.ru/activity/140
https://olimpiada.ru/activity/220

— Kowmanansie urpsl: SpociaBckue 001acTHbIE TYPHUPBI MaTeMaTHIECKUX 00€B (CChUIKA:
https://math.edu.yar.ru/online turnir 5 7/2020 1/tur02/index.html).

— OrtkpsITas oHNaiiH urpa mno marematuke «bonycel. OHnaitny it o0yyaronmxcs 4-6 Ki1accos.

— VIHTepHeT-IPOEeKThI 10 MaTEMATHKE (OJIMMITNA/IbI, KOHKYPCHI, TYPHUPBHI).
— CewmeliHas MaTeMaTH4YECKasl OHIAH-oIMMITHaa «Maremarnka ot A 1o S»
— Oo6nactHoil TypHUp «MaTeMaTu4ecKuii KBaipar»;

— PernonansHbIi 00pa3zoBaTeIbHbIN TOpTaT «Marematuka st Bcex» (cepuika: https://math.edu.yar.ru/).

Ne ec HOP
w/n HaszBaHue pecypca / kpaTkoe onucanue Anpec 11
TocynapcTBeHHass oOpa3oBarenbHas Iiathopma «PoccHiickas 3JeKTpOHHAs IIKONA» — 3TO HHTEPaKTHBHBIC YpPOKM Mo Bcemy | https://resh.edu.ru/about
1| HKOMBHOMY Kypey ¢ 1 mo 11 xyace OT JIy4IIUX y4HuTeNaeH CTpaHbl, B TOM ducie 1o Mmaremaruke. MadopmannonHo-oOpa3oBarensHas
" | cpena mms m3ydeHHs MaTeMaTHKH, OObEAMHSIOMAs ydeHuka (B ToM umcie nereil ¢ OB3), yuutens, poaurens W OTKpbIBaOIIas
PaBHBIN IOCTYN K KAYECTBEHHOMY 0011eMy 00pa30BaHHIO HE3aBUCHMO OT COIIMOKYJIBTYPHBIX YCIOBHIL.
2 OnekTpoHHas OuOIMOTeKa yYCOHMKOB M METOAMYECKMX MarepuanoB. Ilpeamernbie paspensl «Marematukay, «Anredpa», | hitp://window.edu.ru/
«I"eomerpusi»
DeepanbHbI HHCTUTYT NieAarorndeckux msmepenuit. OI'D u EI'D o matemaruke. Ha caiite pasmematores: nemo-papuantel EI'D, | https:/fipi.ru/
3. | OI'D, I'BD no maremaruke, COOPHUKH MaTepHajoB JJisl HOATOTOBKU O0YYaIOLIMXCS 10 MaTeMaTHKE, METOIUUECKHE PEKOMEHIalN
9KCIEPTOB NPEAMETHONH KOMHUCCHH [0 MATEMAaTHKE.
http://window.edu.ru/wi
4. | Karanor Poccuiickoro obuieodpazoBarensHoro [Toprana. IlpenmerHsie pa3nenst «MaremaTtikay, «Anredpay, «I'eomerpusi». ndow/catalog
http://www.school.edu.ru
5. | Karanor «O6pa3oBarenbHble pecypchl cetu MHTepHET aiist 001ero o0pa3oBaHus».
http://catalog.iot.ru
6. | Karanor «llIkonbueli SAHnexcy». [Ipeamernsie pasnensl «Maremartika», «Anredpay, «[ eoMeTpus.
7. | O6pa3soBareNbHbIi OPTaN IS TIOATOTOBKU K SK3aMeHaM M0 IIpo(UIILHOM 1 6a30B0ii MaTeMaTHKe. https://math-ege.sdamgia.ru
Caiitr A.Jlapuna. Marepuansl 1 noarotoBku k EI'D mo marematuke, 6a3a 3amad ¢opmupyercst Ha ocHoBe OTkpeiToro baHka, .
8. | TPEHMPOBOYHBIX M JMArHOCTHYECKUX padoT, MpoOHBIX M peanbHBIX BapuaHToB EI'D m OI'D. MMeercssi BO3MOXKHOCTH COCTaBHTh https://alexlarin.net
BapUaHT B BEPCUH ISl ITeYaTH. AIANTHPOBAHO I10]] IEMOHCTpAllMOHHbIN BapuanT EI'D Tekymero roaa.
9. | TlpencTaBieHbl peleHUs TPEHUPOBOUHBIX BapuaHToB A. Jlapuna OI'D u EI'D. https://mathlesson.ru/node/890



https://math.edu.yar.ru/online_turnir_5_7/2020_1/tur02/index.html
https://math.edu.yar.ru/
https://resh.edu.ru/about
http://window.edu.ru/
https://fipi.ru/
http://window.edu.ru/window/catalog
http://window.edu.ru/window/catalog
http://www.school.edu.ru/
http://catalog.iot.ru/
https://math-ege.sdamgia.ru/
https://mathlesson.ru/node/890

Caiitr «lIlepBoe ceHtsiOps». Exeromneiii ¢dectuBans «OTKpbITEIH ypok» (mpoBogutcs ¢ 2003 roma). SIBisercss MaccoBbIM U
NPEACTABUTEIbHBIM OTKPBITBHIM I€1aroruueckuM (opymMoM, B KOTOPOM IPHUHMMAIOT y4YacTHUE THICSYM IEJaroroB — y4HTeNeH

https://urok.1sept.ru

10. .
MaTeMaTUKU. Marepuansl y4acTHUKOB (CTaTbU C M3JI0KEHHEM IIE€arorMyeckoro OIbITa) MyONMKYIOTCS Ha caiTe, B KHUTaxX-
cOOpHHKAaX TE3UCOB CTATEH M HA KOMIIAKT-AMCKAX C MOJHOTEKCTOBBIMH BEPCHSIMU BCEX MaTEPUAJIOB.
Vuu.py - oOTedecTBEHHAs OHJIAHH IUIaTGOpMa, TJIC YUCHHKH U3 PETHOHOB PoccHM M3ydaroT MareMaTHKy B MHTEPakTHBHOM ¢dopme. | https://uchi.ru/
11 Vau.py packpbIBaeT MOTEHOHAN Kaxkaoro pedeHka. [lmardopma aHanmsupyeT AEHCTBHSA KaKAOTO YUYEHHKAa M Ha OCHOBE JAHHBIX
‘| mombmpaet mepcoHaIbHBIC 3a/IaHUs, CO3/4aBas TAKUM 00pa3oM HHIMBHIYaJIbHYIO0 00pa3oBaTeIbHYIO TpaeKTopHio. B ToMm uncie u o
MaTeMaTHKe.
12 Caiit Poccuiickoro coBeTa OJIMMITHA]] MIKOIBHAKOB. [TyOInuKyeTcsl YTBEpKACHHBIN MepeueHb OJMMMITHA]] MIKOJBHUKOB Ha TeKymmuid | https://rsr-olymp.ru/
‘| yaeOHsIi Tog.
Polymedia — Beaymuii poccHiiCKuii MOCTaBIIMK KOMIUICKCHBIX pEIICHUH M ayAHOBH3YyalbHOTO 00OpyAoBaHUs Ha pbiHKe | https://www.polymedia.ru/
13 oOpazoBanus. B KOMIUIEKCHYIO HporpamMMmy MOJJICPKKH OOpa3oBaHUS BXOJHUT: TEXHHYECKas IOIAEp)KKa; oOyueHHe padore C
‘| oOpazoBaTeNbHBIMU MHCTPYMEHTaMHU; METOJMYECKasi NOAJepIKKa; MHOOPMALMOHHAs TOAEPIKKa; COTPYIHUYECTBO C TBOPUECKHMHU
IIKOJIAMH: KOHKYPCHI, KOH(EPEHIIMU U CEMHUHAPEL.
http://school-
14.| Enunas xosuekuus L{udpoBeix 00pazoBaTebHBIX peCypcoB 110 MaTeMaTHKe, Mo kinaccam, temam 1 Y MK -
collection.edu.ru/
15.| Meacoser. Marepuansl mo ®I'OC. Maremarnka (IpoeKTHAS NeATEIHHOCTD, BHEKIACCHBIC MEPOTIPUSTHS). https://pedsovet.org/
Y4uTensckuil mopran — MeX,IyHapOJIHOE COOOIIECTBO YUUTENCH.
16. https://www.uchportal.ru/
Kosutekiisi aBTOPCKUX IMpPE3EHTAIMH, YPOKOB U TECTOB, KOHTPOJBHBIX PabOT M pabO4MX MpOrpaMM Ul Y4UTeJeW IIKOJI, B TOM
qrcie U 0 MaTeMaThke Marepuais! Juist moaroToBku ydanmmxcs K EI'D u OI'D., B TOM 9ncie mo MaTeMaTHKe.
17 3aBy4. MH(po.CallT copepKUT METOAMYECKHEe MaTepuallbl JUls NPENOJaBaHus MaTeMaTHKH, [O3BOJSET IPOWTH HE3aBUCUMBIH | hitps://www.zavuch.ru/
MOHUTOPHHT B 0071acTH NPOdUIs CBOCH pabOThI, COACPIKUT HHMOPMAIIHIO 0 KOHbEpEHIHIX 1 HopyMax.
18, OOpasoBarenbHas coumanbHas CeTh PabOTHUKOB 00pa3oBaHMs. BO3MOKHOCTH CO3/aTh MHHH-CAHTBI TEAArOra-MaTeMaTtuka, | htps://nsportal.ru/
c(hopMHUPOBATh MaTEPHAIIBI JJIsl yPOKOB, OITyOJIMKOBATh MaTepualibl MOpT(oIIno
19, Nu}OoypoK — MOy IApHbIA CaiT, OPraHu3yOUMIA KOHKYPCBI, OJMMIIMA/Ibl, BAKTOPUHBI B 00JIACTH MATEMATUKH JUISl IETEH, KOTOPBIM | https://infourok.ru/
HE00XO0IMMO MOBBINIATh MOTHBAIIMIO K MATEMATHKE.
20.| MaTtemartuka: CipaBOYHHK (pOpMYII 110 anredpe i TeOMETPHH. http://www.pm298.ru/
21 Mup maremaruku. Ha caiite coOpaHbl caMble MHTEPECHBIC M SIPKHE NPE3eHTaluK [0 Maremaruke. st Gonee yn00HOH HAaBUralMu | hitps://mirmatematiki.ru/
10 CaiiTy Bce Ipe3eHTANH pa3JielieHbl Ha KIACCHI, a TAKXKE CBEPXY MMEETCs IIOMCK CaiTa.
NeHudLit. DnexTponnsie kHUrH KaTeropun «MaTeMaTHKay. https://www.nehudlit.ru/books/s
22.| CaifT sBIs€TCS KaTaJloroM CChUIOK Ha (aiiibl ¢ 27€KTPOHHBIMM KHUTaMM 110 MaTeMaTuke (mpenMyiiecTBeHHO B ¢opmaTtax PDF u | pcat350.html
DJVU).
CoOpaHbl KHUTH U Y4eOHHKH CaMBIX IMOITYJISIPHBIX M BOCTPEOOBAaHHBIX aBTOpoB. Maremaruka: Bunenkun H.S., Mopakosnu A.T., .
23.| Toropenos A.B., Yrpunosua H.JI., Kommoropos A.H., Aranacsu JI.C., Tympuunckas E.E., Jemunosuu B.I1., Makapsrae FO.H., https://nashol.me/knigi/
Anumos III.A. u apyrue.
o4, MITHMO - Mocxkosckuii Llentp HenpeprsiBHoro Maremarnueckoro O6pazosanus. Llens caiita: coxpaHeHne M pa3BUTHE TPAIMIHNA https://mccme.ru/

MaATEMaTUYCCKOI'O O6paSOBaHI/I${, MOJAJCPIKKA pa3IMIHbIX (I)OpM BHEKJIACCHOU pa6OTBI CO IIKOJbHUKaMH (pr)KKOB, OJIUMITHAnI,
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TYPHUPOB H T.)I.), METOANYCCKAad MNOMOIIb PYKOBOAUTCIAM KPYKKOB W MPEIoAaBaTe/IsIM KJIIaCCOB C yl"J'[y6J'IeHHI:IM HU3y4YCHUECM
MaTCMaTUKU.

https://utf8.lbz.ru/metodist/auth

25.| Jlaboparopus A.I'. Mopakosuya. ors/matematika/7/
ABTOpCKasi CTpaHHIIAa JOKTOpa MENarormyecKux Hayk, mpodeccopa, 3aciykeHHOro jesrtens Hayku PO, Jlaypeata mnpemum . )
o6, | Tpesunenta Poccuiickoii ®eniepauun B obnactu obpasosanus 3a 2001 roz, npodeccopa Kaeapbl MaTEMaTHYECKOTO aHATH3A M www.ziimag.narod.ru/index.htm
‘| METOOVKHN TpenoJaBaHhs MaTeMaTHku VHCTHTyTa MaTeMaTHKd W WHPOpPMAaTHKH MOCKOBCKOTO TOPOJCKOTO IIEHarOTHYECKOro |
yHuBepcurera Anekcanpa I'puropseBrnya MopakoBuya.
27 WntepHer-npoekt «3amaunm». CrucreMa 3amad Ui MOJTOTOBKH YPOKOB, KPY)KKOB M (paKyIbTaTUBHBIX 3aHATHH MO MareMaTtuke. B https://problems.ru/
CHCTEME COZIEePIKATCsI 3aJaul OJMMITHA U TYPHUPOB 10 MaTEMAaTHKE PA3HOTO YPOBHS M Pa3HBIX PETHOHOB.
YPOKU. NET. llenp caiita - moMOulb MOJIOABIM M HAUMHAIOIIUM YYMUTEISIM B COCTaBICHHHM MOYPOUYHOTO U TEMATHYECKOIO .
28.| mIaHUpOBaHUS, CIIEHAPUEB MIKOIBHBIX MPa3THUKOB, B pa3pabOTKe OTKPHITHIX YPOKOB MO Pa3HBIM MIKOJBHEIM IIPEIMETaM, KIIACCHBIX http://www.uroki.net/
4acoB, B TOM YHUCJIE JJIsl yUYUTeNIed MaTeMaTHKH.
29, MareMaTHYECKHE OJIMMITHAIbI M OJMMITHAIHBIC 3a1aun. MHpopManusa 00 ouMIuanax mo MaTeMaTHKE PAa3IHYHOTO YPOBHSI, 3a1a4r http://zaba.ru/
U TIOAPOOHBIC KOMMEHTAPHH K PEIICHUSAM.
30, Mertalllkona. HTepHET-KPYKKH, KYpPChI, OJUMIHAIBI, KOHKYPCHI, TECThl, BEOMHAPHI Ui HIKOJHHHKOB. Y4eOHbIC MOCOOUS [is https://metaschool.ru/
IIKOJHbHUKOB, BEOWHAPBI JJIs1 YIUTEIICH.
31 BubinoTeka BUI€0-yPOKOB IO MIKOJIBHOM mporpamme. OTKPBIThIC YPOKH MO BCEM MIPEIMETaM IIKOJIbHOW MPOTPaMMBbI, B TOM YHCIIC H https://interneturok.ru/
110 MaTeMaTuKe, COJIEPKAT TECThI, TPEHAKEPHI, KOHCTICKTHI.
https://may.alleng.org/edu/math.
32.| O6pazoBatenbHBIe pecypchl HTepHEeTa — MarteMaTrka. MaTepHaibl K ypoKaM MaTeMaTHKHU 110 BCEM TeMaM | MapajlIeIsiM. htm
https://rosuchebnik.ru/material/4
33 CaliT, KOTOpPBI OTKPBIBAET IOCTYN K OJHMMITHAJaM TI0 MaTeMaTHKe, KypcaM MOBBHINICHHUS KBAIA(UKAIINH, BEOWMHApaM, padodnM 0-saytov-kotorye-oblegchat-
Hporpammam. rabotu-uchitelya/
34 Omnnaiia-mkona doxcdopr. Ha caifre mpeamaraercs moarotoButbes kK EI'D m OI'D mo marematnke, YriyOHTBCS B TIpEIMET, https://foxford.ru/
MTOCTYTIUTH B BY3.
35.| Hocrpoenue rpadukos GyHKIMIT OHIANH. http://www.yotx.ru/
36. Jlnunsii caitit H. 3unpbepOepr (yauTens MaTeMaTHKH, 3aciayKCHHBIA yauTenb Poccuu, KaHIUIAT MeJaroriaeckuX HaykK, IOICHT, http://zilberberg.ru/
aBTOp psAa yueOHUKOB 1Mo MaTemartuke). Kartanor ¢aiinos.
37.| Ap6ys. 3anumMarenbHblil MUp unces. COAEPKUT 3aHUMATENbHbIE (DAKTHI U3 MUPA YHCEIL. http://arbuz.uz/t_e_pi.html
38, MaremaTrka B moMoIb. MOXHO 3a CYHTAHHBIC MUHYTHI MIPOBEPUTH CBOW MCTHHHEIN YPOBEHBb 3HAHHUH 10 MaTeMaTHKE 3a JH000i http://mathtest.ru/
KJIACC WJIM Pa3Jiell, BO3MOXKHOCTB TIOCIYIIATh KOPOTKHUE JICKIMH IO IKOJIEHOW MaTeMaTHKE.
https://www.canva.com/ru_ru/gr
39.| Canva - onaiiH-cepBHC M0 CO3AHHIO JHArPaMM U IPpaUKOB CAMOCTOSTEIILHO HMIIM Ha OCHOBE TOTOBBIX I1a0JIOHOB. afiki/
40, 01Math o0yuarouias OHJIAMH-CHCTEMA 10 MaTeMaThKe, Npe/IHAa3HAYeHa JUls LIKOJbHUKOB, KOTOPBIE XOTAT JIy4lle 3HATH | hitps://www.01math.com/

MATCMATHKY, ITIOJTYYHUTb Oosee I".le()OKOC IIOHHUMAaHueC y‘l€6H()F() MarcpHualia, U, Kaxk CJICIACTBUC, ITIOBLICUTH CBOIO YCIICBACMOCTb.



http://olimpiada.ru/
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https://problems.ru/
http://www.uroki.net/
http://zaba.ru/
https://metaschool.ru/
https://interneturok.ru/
https://may.alleng.org/edu/math.htm
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https://foxford.ru/
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http://arbuz.uz/t_e_pi.html
http://mathtest.ru/
https://www.canva.com/ru_ru/grafiki/
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Core — oTe4yecTBEHHEII OHHaﬁH-HHaT(l)OpMa, KOHCTPYKTOP CJIOKHBIX MHTCPAKTHBHBIX 06pa30BaTeJ’IbHHX CAWHUL, MaTE€puajioB, B
TOM YHUCJIC MO MAaTEMATUKE U IPOBCPKU 3HAHUM C 06paTHOﬁ CBA3BIO U 3JICKTPOHHBIM KYPHAJIOM. ﬂaHHLIfI KOHCTPYKTOpP ObLI CcOo31aH

http://didaktor.ru/core-

otechestvennyj-konstruktor-

4L. B pamKax npoekta «Hauuonansnas Otkpsiras Llkonay». C ero NoMombio MOKET CO3/1aBaTh MHTEPAKTHBHbIC YPOKH, MHTEPAKTUBHBIC | jnteraktivnyx-urokov/
paboune JTUCTEHI.
Martematika Ui BceX — 0Opa3oBaTeNbHBIM MOpTai. JIMCTaHIMOHHBIC YPOKH, HHTCPHET-COPEBHOBAHHS, MaTeMaTHYCCKUE

47 | COPEBHOBAHMUS, CCBUIKM HA MONE3HBIE PECYPCHl M COOpHMKM MHTepeCHBbIX 3ana4. Opranmsatopbl npoekta: I[IpaBuTENbCTBO | https://math.edu.yar.ru/

SApocnaBckort obmactw, Jlemaprament oOpaszoBanms SlpociaBckoit obmactu, I'Y SO «leHTp TeneKOMMyHHUKAIMid U
WHPOPMAIMOHHBIX CUCTEM B 00pa30BaHHUM.



https://coreapp.ai/
https://asi.ru/projects/13816/
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http://www.yarregion.ru/depts/dobr/
https://www.edu.yar.ru/
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https://math.edu.yar.ru/
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