rocyapcTBeHHoe 010/zKeTHOE 0011e00pa30BaTe/IbHOE YUPeKIeHHe CPeIHsAs
o0meo0pasoBarenbHas mKoJa Ne 8 umenn I'eposs Connanucruveckoro tpyaa b.Il.bemesa

ropoackoro okpyra Okrsadpbck Camapckoii od1acTu

Paccmorpena «IIpoBepena» «YTBepKaAeHa»

Ha 3aCEeJaHUH METOIUYECKOTO 3amecTuTenb Hupexrop lansHoBa E.B.
00beTMHEHNS yIUTEIeH nupexTopa o YBP [Mpuka3 Ne 348/1-O/1
ITpoTtokon Ne 1 Hlnsnkuna E.B. 01.09.2021 r.

ot 30.08.2021 r. 31.08.2021 .

PABOYAS ITPOI'PAMMA 110 MATEMATUKE
MOAYJIb — AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A)
3A KYPC CPEJHEI'O OBIIEI'O OBPA30OBAHUA

10-11 kiaacchl



Pa6ouas nporpamma 'BOY COLI Ne 8 r.0. Okta0pbck no npeamery «MaTtemaThka
(Monyns — AnreOpa u Havalla MaTeMaTUYECKOro aHanu3a)» (6a30BOro ypoBHs) COCTaBJICHA
B cooTBeTcTBUU € TpeboBaHusMu PI'OC COO k cTpykType M pe3ysibTaTaM OCBOECHHS
OCHOBHBIX 00pa30oBaTEIbHBIX MPOrpaMM CpeAHEero oOmero oOpa3oBaHHs, C YYETOM
TpeboBanuii PeaepanbHOr0 TOCyIapCTBEHHOIO 00pa30BaTEIbHOrO CTAaHJApTa CPEIHEro
obmero o6pazoBanusi (yrBepxkiaeH Ilpukazom MunucTepcTBa 00pa3oBaHUsS U HAYKU
Poccuiickoit ®enepauun ot 17 mas 2012r. Ne 413 (B pea. IlpukazoB MuHOOpHayKH OT
29.12.2014r. Ne 1645, ot 31.12.2015r. Ne 1578, ot 29.06.2017r. Ne 613), npumepHoit
MporpaMmbl  cpefHero ooOmero o0pa3oBaHUs 1O TMpeamMeTy «AnreOpa u Havana
MaTeMaTUYECKOT0 aHajiu3a», OCHOBHOM 00pa30oBaTENbHOW MPOTpaMMbl CPEAHETO OOIIEro
oOpazoBanusa u yuyeOHoro raHa ['bOY COILII Ne 8 r.o. Okta0pbsCck, Ha OCHOBE paboueit
nporpammbl Bociutanus ['BOY COIL Ne 8 r.o0. Oxts16pbek (Moayins «IIIkoabHBIN ypoK»),
Ha OCHOBaHUU MPOrpaMMBbI 1o anredpe U HayanaMm MateMatudeckoro ananuza 10-11 knaccsl
(6a3oBbIli ypoBeHb) (aBTOpHI porpammbl: M.W. 3ybapesa, A.I'. Mopakosuy)

B yue6nom mmane I'BOY COII Ne 8 r.o. OxTsa0pbck Ha M3ydeHHE Y4eOHOTO
npenmMera Anredpa U Hauajga MaTeMaTUYeCKOro aHanusa 0a30Boro ypoBHsi orBoguTcs B 10
Kjacce — 3 gaca B Hejelnmo, 4yTo coctaBigeT 102 yaca B roa, B 11 kiacce - 3 gaca B HeJlenio,
gyto coctaBisier 102 vaca B roa. Utoro Ha ypoBHe cpeaHero obiiero oopasoanus — 204
Jaca.

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O
HNPEAMETA

JIMUHOCTHBIE

® yMGHI/Ie SACHO, TOYHO, FpaMOTHO n3jaraTb CBOM MBICJINA B yCTHOI;'I n HI/ICI)MCHHOﬁ
pqu/I, IIOHUMAThL CMBICJI HOCTaBHGHHOﬁ 3a1a4u, BI)ICTpaI/IBaTI) apFYMeHTaHI/IIO,
MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI;

® KPUTUYHOCTh MBIIUICHUS, YMEHHME pacClO3HaBaTh JIOTMYECKH HEKOPPEKTHHIC
BBICKA3bIBaHHS, OTJIMYATh TUIIOTE3Y OT (haKTa;

® MpEeJCTaBIICHWE O MaTeMaTHYeCKOW Hayke Kak cdepe dYeloBeUeCcKoi
NeATeNIbHOCTH, 00 JTamax ee pa3BUTHA, O €€ 3HAYMMOCTH IS Pa3BUTHS
[IMBUJIN3AIUH;

® KpPEaTUBHOCTh MBIIUICHUS, HWHUIIMATHBA, HAaXOAYMBOCTh, AKTUBHOCTH IpHU
pellIeHuH MaTeMaTUYEeCKHUX 3aJ1a4;

® YMECHHE KOHTPOJHMPOBATH MPOLECC U PE3YyJIbTaT y4yeOHOM MaTeMaTUYeCKOH
JIEATCIILHOCTH;

® yMEHHE IJIAHUPOBATH JEATEIHHOCTD;

° CIIOCOOHOCTh K AMOIIMOHAJIBHOMY BOCIHPHSTHIO MaTEMaTHYECKUX OOBEKTOB,

3a7a4, PEUICHUM, PaCCyKICHUN;

MeTanpeaMeTHbIe

° MepBOHAYAIBHBIE TIPEACTABICHUS 00 UACAX U O METOJIaX MAaTeMaTUKH KakK 00

YHUBEPCAJIBbHOM $SI3bIKE HAYKH M TEXHHUKH, O CPEJACTBE MOJICIIMPOBAHUSA SIBICHUN U

MPOILIECCOB,;

e  yMEHHE BUJICTh MATEMATHUYECKYIO 3a7]a4y B KOHTEKCTE MPOOJIEMHOMN CUTYyaIlun

B IPYTUX JTUCHUIUIMHAX, B OKPYKAIOIICH KU3HU;

e  yYMEHHE HAXOJHWTh B PA3IMYHBIX MCTOYHHUKAX HHQPOPMAIIHNIO, HEOOXOIUMYIO

JUISL PEIIeHUs] MaTEMAaTHYECKUX MTPOOIeM, U MPEACTABIATh €€ B MOHATHON (opMme;



MPUHUMATh pEIIEHWE B YCIOBUAX HEMOJIHOM U H30BITOYHOM,

BEpPOSITHOCTHOM MH(OpMaIny;
®  yMEHHUE MOHMMAaTh W UCIOJb30BaTh MAaTEMaTUYECKUE CPEJCTBA HATJISIAHOCTH

(rpaduxmu,

JTHarpaMMbl,

TaOJIHIIBI,

MHTEPIIPETALNN, APTYMEHTALINH;
®  yYMEHHE BBIJBUTATh TUIIOTE3bl MPHU PEIICHUH YYEOHBIX 3a7a4 U MOHUMATh
HEOOXOIMMOCTh UX MPOBEPKU;
®  yYMEHHE NMPUMEHATh WHAYKTUBHBIE U JIENYKTUBHBIE CIOCOOBI pacCyXICHUMH,
BUJIETh PA3JINYHbIE CTPATETUU PELICHUS 3a1a4;
®  YMEHHE CaMOCTOATEIbHO CTAaBUTh €M, BHIOMPATh U CO3JaBaTh aJITOPUTMbI
JUISl pelieHusl y4eOHbIX MaTEMaTUYECKUX TPOo0IeMm;
¢  yMEHHUE IUIAHUPOBATh M OCYIIECTBIATH JEATEIBHOCTh, HAINPABICHHYIO Ha

peHICHUC 3a4a1 UCCIICAOBATCIILCKOI'O XapaKTepa,

IIpeameTHbIe

CXEMbI

u

TOYHOU W

Ip.) OO  WIIIOCTPAIldu,

ba3oBblii ypoBeHb

Pazpen

BhINyCKHUK HAYy4YUTCH

BbINyCKHMK MOJIYYUT BO3MOKHOCTh

HAYYUTHCH

JJIeMeHTbI TeOpUM
MHOKeCTB 1
MaTeMaTH4ecKoi
JIOTMKH

Onepuposath Ha 6a30B0M ypoBHe®
MOHATHUSIMM: KOHEYHOE MHOKECTBO,
9JIEMEHT MHOJKECTBA,
MOJIMHOKECTBO, TIEPECECUEHUE U
00BbeIMHEHNE MHOXKECTB, YHCIOBBIE
MHO>KECTBA Ha KOOPJIMHATHOM
MpSAMOi, OTPE30K, HHTEPBAI;
OTNepUpOBaTh Ha 0A30BOM yPOBHE
MOHSTUSAMU: YTBEPKACHUE,
OTPUIIAHHUE YTBEPKICHUS,
HWCTUHHBIC U JIOKHBIC YTBEPKACHUS,
MpUYKHA, CJIEJICTBUE, YACTHBIN
citydaii o0I1ero yrBepkieHus,
KOHTpIpUMED;

HAaXOJUTh MEPECCUCHUE 1
00BbeMHEHNE IBYX MHOXECTB,
MPEACTABICHHBIX IpadUIECKU Ha
YUCJIOBOU NPSAMOM;

CTPOUTH HA YMCIIOBOU IIPAMOU
MOJIMHOKECTBO YHUCIIOBOI'O
MHOJ>KECTBA, 3aJaHHOE
MPOCTEUIINMU YCIOBUSIMH;
pacro3HaBaTh JOKHBIE
YTBEPKACHHUS, OLTUOKH B

OnepupoBaTh? MOHATHAMH:

KOHEYHOE MHOKECTBO, FJIEMEHT
MHO€ECTBA, ITOJAMHOXKECTBO,
MepeceueHre U 00beTMHCHUE
MHOYECTB, YHMCIIOBBIE MHOKECTBA
Ha KOOPAMHATHOU NIPSIMOM, OTPE30K,
WHTEpBaJ, NOJYyUHTEPBAI,
MPOMEKYTOK C BBIKOJIOTOM TOUKOM,
rpaduyeckoe npeacTaBieHue
MHOECTB Ha KOOPJIMHATHOMN
IIJIOCKOCTH;

ONIEPUPOBATH MOHATUSIMM:
YTBEPKJICHHE, OTPULIAHUE
YTBEPK/I€HHSI, ICTUHHBIE U JIOKHbBIE
YTBEPK/ICHHUSI, IPUUNHA, CIIE/ICTBUE,
YacTHBIH ciry4aii o0riero
YTBEPKICHUSI, KOHTPIIPUMED;
MIPOBEPSTH NPUHAIJICKHOCTh
AJIEeMEHTa MHOKECTBY;

HAaxOJIUTh MEepeceYeHne 1
00beIMHEHE MHOKECTB, B TOM
YHCIIEe NPEICTABIEHHBIX
rpaduuecKy Ha YUCIOBOM MPSAMO 1
Ha KOOPJIMHATHOM TJIOCKOCTH;

! 3neck u nasee: pacno3HaBaTh KOHKPETHBIE IPUMEPHI OOIMX MOHATHI 10 XapaKTEPHBIM MPU3HAKAM, BBINOJHATH IEHCTBHS B
COOTBETCTBHH C ONPENEIEHIEM H IPOCTEHIIMHU CBOWCTBAMU MOHSITHIH, KOHKPETU3UPOBATh IIPUMEPaMH O0IINe MOHATHSL.

2 311ech W Jasiee; 3HATh ONPE/IEIEHHE TIOHSTHS, YMETh MOSCHSATH €T0 CMBICH, yMETh HCTIOIB30BATh TIOHATHE U €r0 CBOKMCTBA TIPH
MIPOBEIECHUH PACCYKICHUN, PEIICHUH 3a1a4.




pacCyXICHHUsX, B TOM YHCIJIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noBcenHEBHOM )XU3HU U IIPU

HU3Y4YEHUU JAPYTUX IPEIMETOB:
HCIIOJIb30BATh YUCIIOBBIC
MHOKECTBA Ha KOOPJAMHATHON
IPSIMOM JJIs1 OIIMCAHUS PEAIBHBIX
MIPOLIECCOB U SIBJICHUN;
IIPOBOJIUTH JIOTUYECKHE
PacCyKJICHHs B CUTyalUsIX
MTOBCEIHEBHOM KU3HU

IIPOBOJMTD JIOKA3aTEIIbHbIE
paccyXaeHus Uit 000CHOBAHUS
HUCTUHHOCTHU YTBEPKICHUN.

B noBcenHeBHOM )XHU3HU U IIPU

U3Y4YEHUU IPYTUX NPEAMETOB:
UCIIO0JIb30BATh YUCIIOBBIE
MHOECTBA Ha KOOPANHATHON
IIPSAIMOM M HA KOOPJIAMHATHOMN
IIJIOCKOCTH JUISl OTIMCAHMS PEATIbHBIX
MPOLECCOB U SIBJICHUM;

IIPOBOJIUTH JTOKA3aTeJIbHbIE
pPacCyKJIEHHs B CUTyalUsX
MOBCEHEBHOW KU3HHU, NTPU
pELIeHUH 3a1a4 U3 APYTrux
IIPEAMETOB

Yucaau
BbIpasKeHU s

OmnepupoBath Ha 0a30BOM YpPOBHE
MMOHSATHSIMH: II€JIO€ YHCIIO,
JEITMMOCTD YHCelI, OOBIKHOBEHHAS
Ipo0b, necATUIHAS APOOb,
palnroHaIbHOE YUCIIO,
NpUOIMKEHHOE 3HAUEHNE YHCIa,
4acTh, JI0JI5, OTHOIIIEHUE, TIPOIIEHT,
MOBEIIIEHNE U MMOHMWKEHUE Ha
3a/TaHHOE YHUCJIO TTPOIICHTOB,
MacITao;

OTIepUpPOBaTh Ha 6A30BOM yPOBHE
MTOHATUSIMH: JIOTapu(M Yrcia,
TPUTOHOMETPUIECKAsT OKPYKHOCTb,
rpaaycHas Mepa yria, BeJIHYnHa
yTJia, 3aJJaHHOT0 TOYKOM Ha
TPUTOHOMETPUUYECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT€HC U
KOTaHT'€HC YTJIOB, UMEIOIINX
MIPOU3BOJILHYIO BEIMUUHY;
BBITIOJTHATH apu(PMETHICCKUE
JIEHCTBUS C ICIBIMU U
paIrMoOHAIbHBIMH YHCJIAMHU;
BBITIOJIHATh HECIIOKHBIC
npeoOpa3oBaHMS YHUCIOBBIX
BBIPKCHUM, COJIEPIKAIINX CTCIICHH
qyucen, 1100 KOPHU U3 Yuce, 100
JorapudMbl YUCEIT,

CpaBHHMBATh pallMOHATIbHBIC YHCIIA
MeX 1y COO0M;

OIICHUBATh U CPABHUBATH C
palroHaTbHBIMU YHCIAMHU
3HAYCHUS LICBIX CTEIICHEH YHCell,
KOPHEUN HaTypaJbHOW CTENEHU U3
qucel, JJorapu(MOoB Yncen B
MPOCTHIX CIy4asix;

M300paxaTh TOYKAMHU HA YUCIOBOU
MIPSIMO 11eJbIe U palliOHAIbHBIC
YHUCoa;

n300paxkaTh TOYKaAMH Ha YHCIOBOM

CB00OIHO OTIEpUpPOBAThH
MNOHATUAMU: LICJIOC YUCIIO,
JIEJIMMOCTD YnCel, 0ObIKHOBEHHAs!
IpoOb, necaTUuIHas Jpoob,
paroHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAUEHNE YHCIa,
4acThb, JOJIS, OTHOLIEHUE, ITPOLIEHT,
IIOBBIIIICHUEC U TIOHWKCHUEC HA
3aJJaHHO€ YHUCJIO MPOIIEHTOB,
MacirTao;

MIPUBOIUTH IPUMEPBI YUCEI C
3aJaHHLEIMHA CBOMCTBaAMU
JEJIMMOCTH;

OTIepUPOBATH MOHSITUSIMHU:
norapudm yuca,
TPUTOHOMETPHUYECKast OKPYKHOCTb,
paavaHHas ¥ rpaJycHas Mepa yria,
BEJIMYMHA yIJIa, 3aJAaHHOTO TOYKOM
Ha TPUTOHOMETPUUYECKOM
OKPY>KHOCTH, CHHYC, KOCUHYC,
TaHT€HC U KOTAHT€HC YTJIOB,
MUMEIOLIUX MTPOU3BOIBHYIO
BEJIMYMHY, YHCIIA € U T
BBITIOJIHATH apu(pMeTuyecKue
JEICTBUS, cOUeTas YCTHhIE U
MUCHbMEHHbBIC TPUEMBI, TIPUMEHSIS
pU HEOOXOIUMOCTH
BBIYHMCITUTENbHBIE YCTPOCTBA,
HAXOJHUTh 3HAUYEHUS KOPHS
HATypaJlbHOM CTETEeHH, CTETICHHU C
paIrroHaIbHBIM MTOKa3aTeIeM,
norapudma, UCTIONB3Ys MPU
HEO0OXOIUMOCTH BBIYUCIUTEIHHBIE
YCTPOWCTBA,;

MOJIb30BaThCS OIICHKOM U
MPUKUAKON TPHU IPAKTHUECKUX
pacuerax;

MIPOBOUTH 1O U3BECTHBIM
dbopMynam U IpaBUiIaM




NIPSIMOM LIEJIbIE CTEIIEHU YUCEIL,
KOpPHHU HaTypajibHOM CTEIICHU U3
qHcen, JorapuMbl Yucell B
IIPOCTHIX CIIy4asix;

BBIIIOJIHATH HECJIOKHbIE
peoOpa3oBaHus IENbIX U APOOHO-
paMoHATBEHBIX OYKBEHHBIX
BBIPA)KCHUIA;

BBIPaXKaTh B IPOCTEHMILINX CIIydasx
U3 PaBEHCTBA OJHY [IEPEMEHHYIO
4yepes Apyrue;

BBIUUCIISATH B POCTHIX CIydasiX
3HAUEHUS YUCIIOBBIX U OYKBEHHBIX
BBIPAXKEHUH, OCYILECTBIISAA
HE0OXO0IMMBI€ MO/ICTAHOBKU U
npeoOpa3oBaHus;

n300paxaTh CXeMaTHYECKU Yro,
BEJIMYMHA KOTOPOTO BhIpaXK€Ha B
rpaaycax;

OIICHUBATh 3HAKU CHHYCAa,
KOCHHYCa, TAHT'€HCa, KOTaHT'€HCa
KOHKPETHBIX YTJIOB.

B noBcenHEeBHOM )KU3HU U IIPU

M3YYEHUHU JPYTUX YICOHBIX
MPEIMETOB:

BBITIOJIHATH BBIYMCIICHUS TIPU
pELIeHNH 3a/1a4 MPAKTUYECKOTO
XapakTepa;

BBITOJIHATH TPAKTUYECKUE PACUETHI
C MCIIOJIb30BAaHUEM IPU
HEOOXOAMMOCTH CIIPABOYHBIX
MAaTEepUAJIOB U BEIYUCIUTEIbHBIX
YCTPOMCTB;

COOTHOCHUTb PEaIbHbIE BEJIMYUHBI,
XapaKTEPUCTHKN OOBEKTOB
OKPYXAaIOILEro Mupa ¢ ux
KOHKPETHBIMU YHCIIOBBIMHU
3HAYCHUSAMU,

UCII0JIb30BaTh METObI OKPYTJICHHUS,
NPUOJIIKESHUS U IPUKHUJIKH TIPH
pEIICHUH MPAKTUYECKUX 3a/1a4
MMOBCEIHEBHOM KH3HU

npeoOpa3oBaHust OYKBEHHBIX
BBIPAYKEHUI, BKIIFOYAIOIIAX
CTETIeHU, KOPHHU, JIoTapu(MbI U
TPUTOHOMETpPUYECKUE (PyHKINU;

— HaxOJWTh 3HAUYEHUS YUCIIOBBIX U
OYKBEHHBIX BbIPaKEHUH,
OCYIIECTBIISII HEOOXO0IUMBbIE
I0JICTAHOBKH U ITPpe00pa30BaHusl;

— u300pakaTh CXEMaTUYECKH YroJ,
BEJIMYMHA KOTOPOI'O BhIpaXKEHA B
rpajgycax Wid paJuaHax;

— HCIOJb30BaTh IPU PELICHUH 3aa4
TaOJIMYHbBIC 3HAUCHUS
TPUTOHOMETPHUYECKUX (PYHKIIUH
YTJIOB;

—  BBINOJIHATH MTEPEBOJI BETHUNUHBI
yIJia U3 paguaHHOW MEpHI B
rpagyCHyIO U 00paTHO.

B noBceqHEBHOW KU3HU U NPU
M3YYEHUU JPYTrUX y4eOHbIX
MIPEAMETOB:

— BBIIIOJIHATH }IeﬁCTBHﬂ C YU CJIOBBIMHU
JaHHBIMH ITPpH PEHICHUHA 3aa4
MIPAKTUYECKOT0 XapakTepa U 3a/1au
W3 pa3JIMYHBIX 00JIacTel 3HAHUH,
UCIOJIB3YS PU HEOOXOTUMOCTH
CIIPaBOYHbIE MaTEpUAJIbl U
BBIYHCITUTENIbHBIE YCTPOMCTBA,

— OILIGHUBATh, CPAaBHUBATD U
MCII0JIb30BATh IIPU PEIICHUU
MPAKTUYECKUX 3a/1a4 YUCIIOBbIE
3HAYEHUS peabHbIX BEIUYHH,
KOHKpETHBIE UHCIIOBBIE
XapaKTePUCTUKU O0BHEKTOB
OKpY)KaIoIllero Mupa

YpaBuenus u
HEPaBEHCTBA

PemaTe nuHeliHbIe ypaBHEHUS U
HEepPaBEHCTBA, KBAIPATHBIE
ypaBHEHHUSI,

peniars JorapupMuIecKue
ypaBHenwus Buja log o (bx +¢) =d u
MpOCTeHIe HepaBeHCTBA BUa log
aX<d;

peliarh mokasare/ibHbIe ypaBHEHHUS,
Buaa a”*°= d (rae d MoXxHO
MPEICTaBUTh B BUJE CTEIICHU C

— Pemarp pannoHanbHbIe,
MI0Ka3aTeIbHbIE U
Jorapu(pMUUECKUe YpaBHEHUS U
HEPABEHCTBA, IPOCTENIINE
UppanvoHaIbHbIE U
TPUTOHOMETPUYECKHE YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI;

— HCNOJb30BaTh METOMBI PEIICHUS
YPaBHEHUI: IPUBEICHUE K BULY
«ITIpOU3BEJICHUE PABHO HYJIIO» WU
«4aCTHOE PaBHO HYJIO», 3aMEHa




OCHOBaHHEM Q) M MPOCTEHIIINE
HepaBeHcTBa Buja a'<d  (rae d
MO>KHO MIPEJCTaBUTh B BHJIE
CTENEHU C OCHOBAHHUEM a);.
MPUBOJNTH HECKOJIBKO IPUMEPOB
KOpHEH ITPOCTEUILIEro
TPUTOHOMETPUYECKOTO YpaBHEHUS
BHJA: SIN X = a, COS X = a, tg X = a,
ctg X = a, r/1e a — TabIMYHOE
3HAYEHHUE COOTBETCTBYIOLLECH
TPUTOHOMETPUUYECKOU (PYHKITUH.

B moBcenHeBHOW XW3HM U TNIpU

W3yYEHUU APYTUX IPEIMETOB:
COCTaBJIATh U peIIaTh YPaBHEHUS U
CUCTEMBI YPAaBHEHH NPH PEIICHUN
HECJIOKHBIX IMPAKTHYECKUX 3a]a4

[IEPEMEHHBIX;

— HCIOJb30BaTh METOJI HHTEPBAJIOB
JUISl pELLICHUs] HEPABEHCTB;

— HUCHOJb30BaTh rpa)uuecKuii MeTox
JUISL IPUOJIMKEHHOTO PEILICHUS
YpPaBHEHUU U HEPABEHCTB;

— wu300pakaTh Ha
TPUTOHOMETPUYECKON OKPYKHOCTH
MHOYECTBO PELICHUN MTPOCTEUIINX
TPUTOHOMETPUYECKUX YPABHEHUN U
HEPaBEHCTB;

—  BBITNIOJIHATH OTOOp KOpHEH
YpaBHEHUH WJIN PELIICHUI
HEPaBEHCTB B COOTBETCTBUH C
JIOTIOJIHATEIIbHBIMU YCIOBUSAMU U
OTPaHUYECHUSMH.

B nmoBcenHeBHOM XU3HU U TIPH
W3YYCHUU JAPYTUX yIeOHBIX
MPEAMETOB:

— COCTaBJIATH U peliaTh ypaBHEHMUS,
CHUCTEMBI YpaBHEHU 1 HEPABEHCTBA
MIPHU PEIICHUHN 33/1a4 APYTHX
y4eOHBIX MPEMETOB;

— WCIOJIb30BaTh YPaBHCHUS U
HEpaBEHCTBA IS IOCTPOCHHUS U
HCCIIEIOBAaHUS MPOCTEUIIINX
MaTeMaTHYECKUX MoJeei
peaTbHBIX CUTYAIMH WA
MPUKJIAIHBIX 33724,

— YMETh MHTEPIPETUPOBATH
MTOJTYYCHHBIA MPU PEIICHUHN
ypaBHEHUsI, HEPABEHCTBA WJIH
CHUCTEMBI Pe3yJIbTaT, OIICHUBATh €TI0
MpaBIOTOI00KE B KOHTEKCTE
3aJJaHHOM pealbHOM CUTyalluU WK
MPUKJIATHOM 33129

DyHKUUH

OmnepupoBatb Ha 0a30BOM ypOBHE
HOHSATHSMH: 3aBUCHUMOCTD BEJIMUUH,
(bYHKIMS, apryMEHT U 3HaUCHHE
(byHKIMH, 00JIaCTh ONpEACTICHUS U
MHO>KECTBO 3HaYCHUH QyHKIIH,
rpaduK 3aBUCUMOCTH, TpapuK
byHKIMH, HYTH QYHKIUY,
IPOMEKYTKU 3HAKOTIOCTOSIHCTBA,
BO3pacTaHME Ha YHCIOBOM
IPOMEXYTKE, yObIBaHUE Ha
YHCIIOBOM IMPOMEXKYTKE,
HauOoJIblIIee U HAUMEHbIIee
3Ha4YeHue (PYHKIUU HAa YHCIOBOM
MIPOMEXYTKE, IepUoIndecKas
GbyHKLUS, TEPUOT;

OIepHpoBaTh Ha 6a30BOM YpOBHE
MOHATUAMMU: TIpsiMast U oOpaTHas

— OmnepupoBaTh NOHATHIMU:
3aBUCHMOCTB BEJIMYUH, QYHKIINS,
apryMEHT U 3HaueHHE (YHKIIHH,
001acTh OnpeeIeH sl U MHOKECTBO
3HaYeHUH QyHKIUH, Tpaduk
3aBUCUMOCTH, TpaduK HyHKIIUH,
HYJIM (QyHKIIMH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, BO3pAacTaHUE Ha
YHCIOBOM NMPOMEXYTKE, yObIBaHUE
Ha YUCIIOBOM IPOMEXKYTKE,
HauOoJIbllIee U HaUMEHbIIIee
3Ha4YeHue (PYHKIMH Ha YHCIOBOM
MPOMEXYTKE, IePUOINIECKast
byHKIMS, IEPHOJ, YeTHAS U
HeueTHast (pyHKIMH;

— ONepUpOBaTh MOHATHAMMU: TIpsAMast U
oOparHasi MPONOPIHOHAIBHOCTS,




MIPONOPLIMOHAIIBHOCTD JIMHEWHAS,
KBaJ[paTH4Has, JorapudmMuieckas u
noxaszaTenbHas pyHKIHH,
TPUTOHOMETpUYECKHE QYHKINY;
pacro3HaBaTh rpaduku
AJIEMEHTAPHBIX PYHKIHUI: TPSIMOi
00paTHOM POMOPIMOHATILHOCTH,
JIMHEWHOM, KBaJPAaTUIHOM,
norapuGMUIecKon 1
NOKa3aTeIbHON (QYHKIIHIA,
TPUTOHOMETPUYECKHUX (DYHKITHIA,
COOTHOCHTD TpaduKu
3JIEMEHTApHbBIX QYHKIUH: PAMON U
00paTHOM MPOMOPIMOHATIEHOCTH,
JMHENHOM, KBaJPaTUIHOM,
JorapuMUUEcKon u
MOKa3aTeabHON (DYyHKIIHM,
TPUTOHOMETPUYECKUX (PYHKIHI C
dhopmynamMu, KOTOPEIMUA OHU
3aJ1aHbl;

HaXo0JUTh MO IpaduKy
NpUOMHKEHHO 3HAUEHUST PYHKIUU B
3aJJaHHBIX TOYKAX;

OTIpEeNeNATh Mo rpaduKy CBOICTBA
dbyHKIIMN (HYIIH, TIPOMEXKYTKH
3HAKOMOCTOSIHCTBA, IPOMEKYTKU
MOHOTOHHOCTH, HAUOOJIBIINE U
HauMEHBIINE 3HAUYEHUS U T.11.);
CTPOMTH 3CKU3 Tpaduka GyHKINH,
yIIOBJIETBOPSAIOUICH MPUBEICHHOMY
HaOoOpy yCI0BUH (TPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HAUCHUE
(yHKIMY B 33JJaHHOM TOYKE, TOUKU
9KCTPEMYMOB U T.[1.).

B noBcenHeBHOM KU3HU U NIPU

U3yUYCHHUH JIPYTHX MPEIMETOB:
OTIpENIeNSATh 1O TpadriKaM CBOHCTBA
peabHBIX MIPOIECCOB U
3aBUCUMOCTEH (HAanOOJIbIITNE U
HAMMEHBIIINE 3HAYCHUS,
POMEKYTKH BO3PACTAHHS U
yOBbIBaHUS, TPOMEKYTKU
3HAKOTOCTOSIHCTBA U T.11.);
UHTEPIPETHPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM
MPAKTHYECKON CUTYaIluu

JIMHEHAasA, KBaApaTU4Has,
JorapupMHUUEcKas v MoKa3aTeabHast
(YHKIIUHM, TPUTOHOMETPHUYECKHE
dynkmy;

OTIpEe/ICNATh 3HaUCHHE (PYHKIHH T10
3HAYEHUIO apryMeHTa pu
pa3IMYHbIX CIOCO0AX 3adaHUS
INZEINIVIH

CTPOUTH TPaUKK U3yICHHBIX
2SNV

OTIMCHIBATH TIO TPaUKy U B
MIPOCTEHIIINX CITyYasx Mo popmye
MOBEJICHUE U CBOMCTBA (DYHKIIMA,
HaXOJUTh 10 TpaduKy QyHKIUU
HauOO0JIbIINE U HAUMEHbIIINE
3HAYECHUS;

CTPOUTH 3CKU3 Tpaduka QyHKIUY,
YIOBJIETBOPSAIOIIEH TPUBEICHHOMY
Habopy yciaoBUil (IPOMEKYTKU
BO3pacTaHusl/yObIBaHUs, 3HAUCHHE
(GyHKIMH B 3a1aHHOM TOYKE, TOUKU
HKCTPEMYMOB, ACUMIITOTBI, HYJIN
GbyHKIMH U T.1.);

pemarb ypaBHEHUS, MPOCTEUIINE
CHCTEMBbI ypaBHEHUH, UCIIOJIb3Ys
CBOMCTBA (DYHKIMI U UX TPAPUKOB.

B noBcegHeBHOM KU3HU U NTPU

W3YYEHUU JAPYTruX y4eOHBIX
MPEeIMETOB:

OTpEeNeNATh Mo rpadukam u
MCII0JIb30BATh JJISl PEeIICHUS
MIPUKIIATHBIX 3374 CBOMCTBA
peasbHBIX MIPOLIECCOB U
3aBUCUMOCTEH (HAauOOJIbIINE 1
HauMEHbIIINE 3HAYCHUS,
MPOMEXYTKH BO3pACTaHUS U
yObIBaHUS (QYHKIUH, IPOMEKYTKU
3HAKOMOCTOSIHCTBA, aCUMITOTHI,
MepUOa U T.I1.);
MHTEPIPETUPOBATH CBONCTBA B
KOHTEKCTE KOHKPETHOM
MPAKTHYECKON CUTYaIuH;
OTIPENENATh Mo rpadukam
HPOCTENIINE XapaKTePUCTUKU
NEPUOINYECKUX MTPOLIECCOB B
OMOJIOT UM, SKOHOMUKE, MY3bIKE,
paaroCBs3M U Ap. (aMILTUTYA,
MepUOa U T.11.)




JJIeMEeHThI
MATEMATHYEeCKOro
aHAJIM3a

OnepupoBaTb Ha 6a30BOM YpOBHE
MOHATUSAMHM: TIPOU3BOAHAS (PYHKIUU
B TOUKE, KacaTesibHas K Tpaguky
(GyHKIMH, TPONU3BOAHAS (PYHKIINH;
OTPEEIATh 3HAYEHHUE ITPOU3BOIHOM
(GyHKIMHU B TOUKE 110 U300paKEHUIO
KacaTeJbHOU K TpaduKy,
IIPOBEICHHON B 3TOM TOYKE;
pelIaTh HEeCI0XKHbIE 3a7jaul Ha
PUMEHEHHE CBSI3U MEXKIY
IPOMEKYTKaMU MOHOTOHHOCTH U
TOYKaMU SKCTpeMyMa (yHKIIHH, C
OJIHOW CTOPOHBI, U TPOMEKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMU
MIPOU3BOIHOM 3TON (PyHKIINH — C
JIPYTOM.

B noBcenHEeBHOM )KU3HU U IIPH

W3YYCHHUH APYTUX MPEIMETOB:
MOJTb3YSACHh TpaKaMu, CPaBHUBATH
CKOPOCTH BO3pacTaHus (pocra,
TTOBBIIICHUS, YBEITHUCHUS U T.I1.)
WJTU CKOPOCTH YObIBaHHMS (TIaICHUSI,
CHWDKCHHSI, yMEHBIIICHUS | T.I1.)
BEJIMYMH B PEaJIbHBIX MPOIIeccax;
COOTHOCHUTH T'paKH peasbHbIX
MIPOLIECCOB M 3aBUCUMOCTEH C UX
OTIMCAHUSAMH, BKIIOYAIOIIUMHU
XapaKTEPUCTUKH CKOPOCTH
n3MeHeHus (OBICTPBIA POCT,
IUTABHOE OHIKEHUE U T.I1.);
UCIIO0JIb30BaTh TpauKU peaabHbIX
IPOLIECCOB IS PEIICHUS
HECJIOKHBIX MPUKJIAIHBIX 3a/1a4, B
TOM YHCIIE OTIpeAesis o rpaduKy
CKOPOCTh X0/1a Ipolecca

— OmnepupoBaTh NOHITHSIMU:
pON3BOIHAS (PYHKIIMH B TOUKE,
KacaTeJbHas K rpaguky GyHKIHH,
NPOU3BOIHAS (PYHKIIUH;

—  BBIUUCIISITH IPOU3BOIHYIO
OJIHOYJIEHA, MHOTOYJICHA,
KBaJIpaTHOTO KOPHSI, IPOU3BOIHYIO
CYMMBI (DYHKIIHIA;

—  BBIYUCIIATH POU3BOTHBIE
AIIEMEHTAPHBIX QYHKIUH U UX
KOMOMHAIHA, UCTIOJIB3YS
CIIPaBOYHbIE MaTEpUAJIbL;

— HCCIIEIOBaTh B MPOCTEUIIINX
cinydasx QyHKIUU Ha
MOHOTOHHOCTb, HAXOJIUTh
HauOO0JIbIINE U HAUMEHbIINE
3HaYeHUs PyHKIUH, CTPOUTH
rpaduKu MHOTOUYJICHOB U
MPOCTEHIINX palliOHAIBHBIX
(GYHKIMI ¢ NCTIOJIb30BAHUEM
amnmapara MaTeMaTH4eCcKoro
aHanu3a.

B noBceHeBHO# XU3HU U IIPH
W3YYCHUU JAPYTUX YIeOHBIX
MPEIMETOB:

— pemiaTh NMPUKIAJIHBIC 3a/1a49H U3
ounosorun, GU3NKH, XUMUH,
SKOHOMHKH H JIPYTUX MPEIAMETOB,
CBSI3aHHBIC C UCCIIEJOBAHUEM
XapaKTePUCTHK PeaTbHBIX
MIPOLIECCOB, HAXOXKICHHEM
HauOOJIBIINX U HAUMEHBIITUX
3HAYCHUH, CKOPOCTH M YCKOPEHUS U
T.IL;

—  HMHTEPIPETUPOBATH IMOJTYICHHBIC
pe3yibTaThl

Crartucruka u
Teopus
BEPOATHOCTEN,
JIOTHMKA U
KOMOMHATOPHKA

OmnepupoBaTb Ha 0a30BOM ypOBHE
OCHOBHBIMH OTIHCATEIbHBIMU
XapaKTEepUCTUKAaMH YUCIOBOTO
Habopa: cpeanee apudmerndeckoe,
MeraHa, HanOoJbIIee 1
HalMEHblIIee 3HAaUeHUS;
OIepHpOBATH Ha 6a30BOM YpOBHE
HOHATHUSMM: YacTOTa U BEPOSTHOCTh
COOBITHS, CITydaitHbIN BBIOOD,
OTIBITHI C PABHOBO3MOHBIMU
3JIEMEHTAPHBIMU COOBITUSAMU;
BBIUUCIIATH BEPOSITHOCTH COOBITHI
Ha OCHOBE TOJICUeTa Yrcia
UCXO/IOB.

B noBcenHeBHO XU3HU U npu

U3Y4YEHUHU APYTUX IPEIMETOB:

— Hmerts npexacraBienue o
JMCKPETHBIX U HETIPEPhIBHBIX
CJly4ailHbIX BEJIMYUHAX U
pacripesiesieHUsIX, O He3aBUCUMOCTH
CJlyyailHbIX BEIMYHH;

— HUMETb NPEICTABIECHUE O
MaTeMaTH4YEeCKOM 0KMJIaHUU U
JCTIEPCUN CITy4allHBIX BEIUYHH;

— HUMETb NPEICTABIECHUE O
HOPMaJIbHOM PACIPENEICHUN U
pHUMepax HOPMaJbHO
pacnpeeeHHBIX CIIydailHbIX
BEJIMYHH;

— TIOHMMATh CYTh 3aKOHA OOJIBIINX
quceN U BBIOOPOYHOTO METO/1a
MU3MEpPEHUS BEPOSITHOCTEN;

— HMEeTh IIPeJICTaBIeHHE 00 YCIOBHOM




OILICHUBATh U CPAaBHUBATH B MPOCTHIX
CIIydasix BEPOSTHOCTH COOBITHIA B
pEabHOM KU3HH;

YHUTaTh, CONOCTABIATH, CDABHUBATH,
MHTEPIPETUPOBATH B IPOCTHIX
cllydasix peajbHble JTaHHbIE,
IpeCTaBJICHHBIEC B BUJE TAOJHIL,
Jrarpamm, rpadukoB

BEPOSITHOCTH U O TIOJTHOM
BEPOSITHOCTH, IPUMEHSATD UX B
pelIeHuN 3a/1a4;

HUMETH IIPEACTABICHUE O BAKHBIX
YaCTHBIX BUAAX PACIPENCIICHUN U
IIPUMEHSATH UX B PELICHUY 3a/a4;
HUMETH NIPECTABICHUE O
KOPPEJSALMH CIIy4YalHbIX BEJIUYMH, O
JIMHEHHOM pEerpeccum.

B noBceaHeBHOM )KU3HU U IIPU

W3YYEHUU JAPYTUX MIPEAMETOB:
BBIYUCIISITH WM OIEHUBATH
BEPOSITHOCTH COOBITHI B peaibHOU
JKU3HU;

BBIOMPATH MOIXOSIINUE METOIbI
MIpeICTaBJICHHS U 00pabOTKU
JTAHHBIX;

YMETh PelIaTh HECIOKHBIC 3a/1aU1
Ha MMPUMEHEHHNE 3aKOHa OOJIBIITNX
YHUCEN B COITUOJIOTHH, CTPAXOBAHUH,
3IpaBOOXpaHEHNH, 00eCIIeYeHU N
0€30TacCHOCTH HACEJICHUSI B
4Ype3BBIYANHBIX CUTYaITHIX

TekcTOBBIC 320291

Pemrate HeCI0KHBIC TEKCTOBBIE
3aJla4uM pa3HbIX THIIOB;
aHAJIM3UPOBATH YCIIOBUE 33]1a4H,
MIPH HEOOXOTUMOCTH CTPOUTh JJIs
€¢ PeIICHHS MaTeMaTHICCKYIO
MO/ICITb;

MIOHUMATh U UCIIOJIH30BATh IS
pelICHHS 3a1a9l HHPOPMAIIHIO,
IPEJICTABICHHYIO B BUJIC TEKCTOBOM
U CUMBOJILHOM 3aIIHCH, CXEM,
Ta0JIHIl, TUarpamm, rpadukosB,
PHUCYHKOB;

JICCTBOBATH 10 aJITOPUTMY,
COJICpKAIEMYCs B YCIIOBHH 3a/1a4H;
UCITI0JIb30BATh JOTHYECKUE
paccyXICHUs PHU PELICHUH 33]1a4H;
paboTaTh ¢ M30BITOYHBIMU
YCJIOBHSIMH, BBIOMpAs U3 BCEH
uH(bOpMaInH, JTaHHEIE,
HE0OXOUMBIE AJIsl PelIeHuUs
3a7a4H;

OCYILIECTBIISITH HECIIOKHBIN mepedop
BO3MOKHBIX PEIlIeHUH, BBIOUpAs U3
HUX ONTHUMAJILHOE [0 KPUTEPHSIM,
chOpMyITUPOBAHHBIM B YCIIOBHH;
aHAJIM3UPOBATH U
HMHTEPIIPETUPOBATH MOTy4YECHHBIC
pelIeHNs B KOHTEKCTE YCIOBHS
3a/1a4uM, BEIOMPATh PEIICHNUs, HE

PemaTe 3agaun pa3HeIX TUIIOB, B
TOM YHCJIE 3a/1a4¥l TOBBIIICHHON
TPYIHOCTH;

BBIOMpATh ONTHUMAIBHBIN METO]
peLIeHus 3a/1aui, pacCMaTpUBast
Pa3ITHUYHBIC METO/IBI;

CTPOUTH MOJIETIb PEIICHUS 33/1a4H,
IPOBOAUTH JIOKA3aTeIbHbIC
paccyXJIeHus;

pemarts 3a/1a4u, TpeOyromue
nepebopa BapuaHTOB, IPOBEPKU
yCJIOBUIi, BHIOOpA ONTUMAIIEHOTO
pe3ynbTara;

aHAJIM3UPOBATH U
UHTEPIPETHPOBATh PE3YJIbTATHI B
KOHTEKCTE YCIIOBHS 33aJa4H,
BBIOMpATh PELICHHs, HE
POTUBOpEYAIe KOHTEKCTY;
NEPEeBOANUTH MPH PEIICHUH 3a]jaul
UH(OpMaLIKIO U3 OJHOH (OPMEI B
JPYTry1o, UCHIOJb3Ys IpU
HE00XOIMMOCTH CXEMBI, TAOIUIIB,
rpaduKu, IMarpaMmel;

B noscenHeBHOM XXU3HU U npu

W3YYEHUU IPYruX NPEAMETOB:
pelaTh NpakTHYECKUEe 3a/1auu U
3aJ]a4y U3 IPYTUX NPEAMETOB




MIPOTHUBOPEUAIINE KOHTEKCTY;

— pemiath 3aJa4 Ha pacyeT
CTOMMOCTH MOKYTIOK, YCIIYT,
MOE€3/I0K U T.11.;

— peuiath HECJIOXHBIC 3a7a4H,
CBSI3aHHBIE C JIOJICBBIM YU4aCTHUEM BO
BJIQJICHUU (PUPMOU, TIPEATPUATHEM,
HEJIBIYKHMOCTBIO;

— pemaTh 3a7a4u Ha MPOCTHIS
MPOIEHTHI (CUCTEMBI CKUJIOK,
KOMHCCHUH) U Ha BBIYUCIICHUE
CJIOXHBIX IPOIICHTOB B PA3JIMYHBIX
CXeMax BKJIQJIOB, KPEIUTOB H
UTIOTEK;

— pemiaTh MPaKTUYECKUE 3a7a4H,
TpeOyIOIINE UCTIOTh30BAHUS
OTPHUIATEIILHBIX YHCEI: Ha
OTIpeJIeIIeHNe TeMITepaTyphl, Ha
oTpeieJICHUE TI0JIOKSHUS Ha
BpeMeHHOM ocH (0 Halel pbl U
MOCJIE), Ha JBMKEHUE JCHEKHBIX
cpencTB (MpUxo1/pacxon), Ha
ompeiesieHue TiTyOnHbBI/BBICOTHI U
T.IL;

— HCHOJIb30BaTh NOHSTHE MaciiTadba
JUTS. HAXOXKICHUS PACCTOSIHUN U
JUIMH Ha KapTax, MJIaHaX MECTHOCTH,
IJIaHAaX MTOMEILIEHUH, BEIKpOMKAaX,
pu paboTe Ha KOMIBIOTEPE U T.1I.

B noBcenHeBHOM KU3HU U NIPU
U3YYEHUU JIPYTUX MIPEAMETOB:

— peuaTh HECIOKHbIE MPAKTHYECKHE
3a/1a4uM, BO3HUKAIOIINUE B CUTYalIUAX
MOBCE/IHEBHOM JKHU3HU

2. COAEP/) KAHME YYEBHOI'O IPEIMETA «<MATEMATHUKA
MOAYJIb - AVITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIN3A)»

Komnencupyrowasa 6azoseas npozpamma

AJire0pa ¥ Ha4YaJIa MATEMATHYECKOT0 AaHAJIN3a

HartypanpHble umcna, 3amuch, paspsiHbIE claraembie, apudMETHYECKHe ICUCTBHS.
Uucna u necaruuHas cuctema cuucieHus. HatypanbHblie ynucna, 1eIMMOCTb, IPU3HAKU
nenuMocTH Ha 2, 3, 4, 5, 9, 10. Paznoxxenue unciaa Ha MHOkuTenau. OcraTku. Penienue
apupMETHUECKUX 3aJ1ad MPAKTUUYECKOTO COJIEPHKAHUS.

[enble yncna. Moiysp 4yuciaa U €ro CBOMCTBA.

Yactu u ponu. pobu u neiictBus ¢ npodsimu. OkpyrieHue, npuommkenue. Pemienne
MPAKTUYECKUX 3aJ1a4 Ha MPUKUAKY U OIICHKY.




[IpouenTsl. Pemenue 3a1au npakTHYECKOr0 COJIEp KaHMsl Ha YAaCTH U MPOLeHThl. CTeneHb
C HaTypaJIbHBIM U LIeJbIM MoKa3aTesneM. CBoiicTBa cteneHed. CTaHJapTHBIA BH]T YUCIIA.
AnreGpandeckue BoIpaXeHusl. 3HAUEHUE aJIreOpanyecKoro BIpaXKEHUs.

KBaapatHbiii kopeHb. M300pakeHune 4yucia Ha 4duciaoBoil mnpsiMoil. IlpubnmxenHoe
3HAYEHUE UPPALMOHATIBHBIX YUCEN.

Ionamue muocounena. Paznoocenue muozounena na muodicumenu, Y paBHEHHE, KOPECHb
ypaBHeHUs. JIMHENHBIE, KBaIpATHBIE YPABHEHUS U CUCTEMBI JIMHENHBIX YPAaBHEHU.
Petiennie npocTelmnumx 3aa4 Ha JBUKEHHUE, COBMECTHYIO pa0O0Ty, MPOIEHTHl. YncioBbie
HEpAaBEHCTBA M MUX CBOMCTBA. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM U UX
cucteMbl. YncnoBele MPOMEKyTKU. OObeAMHEHNE U NTEPECECUEHHUE TPOMEKYTKOB.
3aBUCUMOCTb BENTMYMH, (PYHKIIHS, apryMEHT U 3Ha4€HHUEe, OCHOBHBIE CBOMCTBA (PYHKIMH.
I'padux dynkuuu. Jluneitnas pynkuus. Ee rpaduk. YrnoBoit koappuuueHT npsamoi.
Keaopamuunas ¢yukyus. I'pagux u ceoiicmea xeadpamuunou @yuxkyuu. epagpux

pynryuu 'y = X/._Fpagbuk pynkyuu Y= —
X

Hymu dyHKIMM, TpOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHUE WU
yObIBaHUE) Ha YKCJIOBOM ITpoMexkyTKe. Hanbobiiiee  HauMeHblee 3HaueHne QyHKITUU.
[Tepuognyeckue GyHKIMN U HAUMEHBIITUH TIEPUOI.

I'panycnas mepa yria. TpuroHomerpudeckas OKpYy»XHOCTb. OrpejeneHue CUHYcCa,
KOCHHYCa, TAHT€HCA TIPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
3HadeHus: TpuroHomeTpuueckux Gyukiui s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.
I paghuxu mpueonomempuueckux ¢hynxyuti y =C0SX,y =sinx, y = tgx.

Peumienrie  mpocTeMmIMX ~— TPUTOHOMETPUYECKMX  YpPAaBHEHHMM € ITOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.

llonamue cmenenu c OeticmeumenvHulm noxaszamenem. lIpocTeiiiive mokazaTeabHbIE
ypaBHEHHMs U HepaBeHCTBa. [loka3zarenpHas QyHKIUS U ee TpaduK.

Jlorapudm duuncna, OCHOBHBIE CcBoWcTBa Jjorapudma. Jlecatuuynwiidi jorapudm.
[IpocTeiimme morapudMuueckue YypaBHEHHUsS U HepaBeHcTBa. Jlorapudmudeckas
byHKIHS U ee TpaduK.

[TonsiTue crenenHo pyHkiuu u ee rpaduk. [IpocTeitiue uppanroHaibHbIC ypaBHEHUS.
Kacarenpnas x rpaduky ¢yakuumu. [loHstre mpow3BogHON (GYHKIMH B TOYKE Kak
TAHTCHC YIJIa HaKJIOHA KacartenbHOU. ['‘eomerpuueckuii W (U3HUECKUN CMBICI
MPOU3BOJHOM. [Ipou3eooHble MHO2OUIEHOS.

Touku skcTpemMyma (MakCUMyMa U MUHUMYMa). Mcciedosanue 21emeHmapubix OyHKyul
HA MOYKU IKCMPEMYMA C NOMOWbIO NPou3eoonou. Haensaonas unmepnpemayusl.
Tlonsamue nepsoobpasmnoii yuxyuu. Puszuueckuii cmvici nepsooopasuou. Ilowsmue 06
uHmezpae KaxK niowaou noo epagpukom GyHKyuu.

BeposiTHOCTB M cTaTHCTHKA. JIOTMKa 1 KOMOMHATOPUKA

Jloruka. BepHble u HeBepHbIe yTBepkaeHus. Crnencreue. Konmpnpumep.
MHnoowcecmso. Tlepebop BapuaHTOB.

Tabnuipl. CTOnOYaThie U KPYTOBBIE THATPAMMBI.



Yucnossie HaOOpbl. CpenHee apupMeTHUECKOE, MEANAaHa, HauOoJIbLIee U HAaUMEHbILIEEe
3HaueHUsl. [Ipumepol U3MEHUUBLIX BETUYUH.

Yactota u BeposATHOCTH cOObITHS. CiydailHblii BbIOOp. BblumMciieHHE BepoSTHOCTEU
COOBITHI1 B OIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU.

Hesasucumwvie cobvimusi. @OPM)}JZCI CJIOOfCEeHUA 8€p0}17’l’ZHOCm€12.

Ipumepwr cayuatinvix enuuun. Pagnomepnoe pacnpedenenue. llpumepsl HopmanibHo20
pacnpeoenenusi 8 npupooe. llonsamue o 3akoHe 60IbUUX YUCel.

Ocnoenas 6azoeasn npozpamma
AJire0pa 1 HaYaJIa aHAJIN3A

IToBTOpenue. Pemienue 3agay ¢ UCMOIB30BAHUEM CBOMCTB YMCEN U CUCTEM CUUCIICHMS,
NEJIMMOCTH, JOJI€M W YacTe, NpPOLEHTOB, MOIyiel uyucen. Pemenue 3amgau ¢
UCIIOJIb30BAHUEM CBOWCTB CTEMEHEH H KOpPHEH, MHOTOWICHOB, MPeoOpa3oBaHUI
MHOTOUYJICHOB U JIPOOHO-PAIMOHATBHBIX BBIPAKCHHM.

Pemienue 3agay ¢ HMCHOJIB30BAaHWEM TPaJyCHOM Mepbl yriia. Moayiab 4uciaa U €ro
CBOWCTBA.

Pemenue 3aJa49 Ha ABUKCHUC U COBMCCTHYIO pa60Ty C IIOMOLIBIO JIMHCWHBIX U
KBaJIpaTHBIX ypaBHGHI/Iﬁ U ux cucrtem. PemeHue 3agad C IIOMOIIBIO YHMCJIIOBBIX
HCPABCHCTB U CUCTEM HCPABCHCTB C OHHOﬁ HGpGMCHHOﬁ, C IPUMCHCHUCM I/1306pa}KGHI/I5[
YHUCJIOBBIX ITPOMCIKYTKOB.

Perenne 3a1a4 ¢ MCTIOIB30BaHUEM YHCIOBBIX (DYHKINN 1 MX rpaduKkoB. Vcronb30Banme
CBOMCTB W TpaduKkoB JHHEHHBIX W  KBAAPATHYHBIX (PYHKIHUK, OOpaTHOU
mpomopLuoHanbHocTH ¥ (GyHKuH Yy =/X. 'paduueckoe pelicHHe ypaBHCHHH W
HEPaBEHCTB.

Tpuronomerpudeckas OKpyKXHOCTb, paouanuas mepa y2ira. CUHYC, KOCUHYC, TaHTEHC,
KomaHnzenc TPOU3BOJIbHOrO yria. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U

CJIEICTBUS W3 HEro. 3HaUYCHUS TpUroHOMeTpuueckux GyHkiui ansa yrios 0°, 30°, 45°,
T T T T

60°, 90°, 180°, 270°. (0, —, —,—, — pan). Popmynvl CIONHCEHUS MPULOHOMEMPULECKUX
6 4 3 2

@yHKYyuLl, hopmyvl npueederus, hopmyvl 08OUHO20 apeyMeHmd. .

Hynmu ¢yHKkmmm, npoMeXyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HambOombinee wu
HauMeHbIee 3HaueHne QyHkiuu. [lepuonnueckne GyHkimu. YeTHOCTh U HEUETHOCTh
bynkiuit. Crnoocrvle pyHrkyuu.

Tpuronomerpuueckre QyHKIMH Y = COS X, Y = Sin X, Y = tgX . @yuxyus y = ctgx . CBOHCTBA 1
rpauKu TPUTOHOMETPUYECKUX (DYHKITUH.

ApPKKOCUHYC, apKCUHYC, apKTaHreHC uucha. Apkkomanzenc uucaa. llpocreiiiue
TPUTOHOMETPUUECKUE YpaBHEHMsI. PellieHre TpUroHOMEeTpUUECKUX YpaBHEHUH.



Obpamnvle mpuconomempudeckue @QyHKyuu, ux ceoticmea u cpaguku. Pewenue
npoCMetuux mpuzoHOMempuiecKux HepageHcms.

Crenenp ¢ JEHCTBUTENBHBIM ITOKa3aTeleM, CBOWCTBa creneHH. [Ipocreimme
MOKa3aTelbHbIE YpaBHEHUs U HepaBeHcTBa. lloka3zarenbHas (yHKIUS U €€ CBOMCTBA U

rpadux.

Jlorapudm uyumcna, cBoiictBa Jjorapudpma. [ecatuunsiii gorapupm. Yucno e.
Hamypanvnouii  nocapugm.  IlpeoOpa3oBaHue  JOrapu(MUUECKMX  BBIPAKEHUU.
Jlorapugmuueckue ypaBHEHHS W HepaBeHcTBa. Jlorapudpmuueckas (yHKUHS U €€
CBOICTBA U Tpa UK.

CrenenHas QyHkIMs 1 ee cBoiicTBa U rpaduk. MppanuonaibHble ypaBHEHHUS.
Memoo unmepeanos 01 pewienus HepageHcms.

IIpeobpazosanus epaguxos GyHxkyuil: cosue 8001b KOOPOUHAMHBIX OCel, PACMANCEHUE
u colcamue, ompadiceHue OMHOCUMeENbHO KoOpOuHamuwix ocel. I paghuueckue memoovl
peulerus ypasHenutl u Hepagencms. Peuwienue ypagueHull u HepaseHCcms, co0epucauux
nepemeHHy0 o0 3HAKOM MOOYJIAL.

Cucmemwi nokasameJjibHblXx, ]ZOZCIpMd)MM'-l@CKMX u uppayuoHalbHblX ypaeﬂeuud.
Cucmemwi nokasameJjibHblXx, ]ZOZCIqubMM'-l@CKMX HepaeeHcmsa.

Bzaumno oopamnvie pynkyuu. I pagpuxu 3aummno oopamuvix QyHKYu.
VYpaenenus, cucmemvol ypagrenuii ¢ napamempom.

[IpousBoanas ¢pynkiuu B Touke. KacarenbHas k rpaduky dynkuuu. ['eomerpudeckuii
U puznueckuii cMbICT Mpor3BOAHON. [Iponu3BoHbIC A1eMeHTapHbIX GYyHKIUN. [Ipasuia
oughgepenyuposanusi.

Bmopas npouzsoonas, ee ceomempuueckuii u puauyeckull CMuiCIL.

[TonsiTue o HempephIBHBIX QYHKUMSIX. TOUYKU IKCTpeMyMa (MaKCUMyMa U MUHHUMYMa).
UccnenoBanne »sneMeHTapHBIX (YHKIIMIA HA TOYKH DOKCTpeMyMa, HauOoibllee u
HaWMEHbIIIEe 3HaYEHUE C TIOMOIIBIO0 TPOU3BOAHOU. [locmpoenue epaguros gyuxkyuil ¢
NOMOWBIO NPOU3800HLIX. IIpumenenue npou3eooOHON NPpU peuleHuly 3a0ad.

[lepBooOpasznas. Ilepsoobpasnvie snemenmapHuix gyukyui. Ilnowads KpusouHelrou
mpaneyuu. Dopmynra Hvromouna-Jletibnuya. Onpedenenuviii unmezpan. Buiuucnenue
naowjadeu NIOCKUX guayp u 06vemos mes 8paujeHus C NOMOWbI0 UHMe2pad.

BepositHOCTB U cTaTHcTHKA. Pa0doTa ¢ TaHHBIMH

[ToBTOpenue. Pemenne 3amay Ha TabmuyHOE W rpadUUIecKOe MPEJACTABICHUE TAaHHBIX.
Hcnonp3oBaHue CBOMCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEeIHHUX, HAUOOJIBILIETO
YW HaUMEHBIIEro 3HA4YEeHUs, pa3maxa, oucnepcuu. Pewenue 3a0au Ha onpedenenue
yacmomvl U 6eposmHOCMU coObimull. Buluucnenue eeposmuocmeli 6 OnbIMAx ¢
PABHOBO3MOJACHOIMU  DNIEMEHMAPHLIMU  ucxooamu. Pewenue 3aoau ¢ npumenenuem
Kombunamopuxu. Pewenue 3a0au na eviuucnenue gepossmuocmeti



He3a8UCUMBIX COObIMUL, NpuMeHeHue Qopmyavl crodcenus eeposmuocmei. Pewenue
3a0ay ¢ npumenenuem ouazpamm Junepa, oepesa eeposmHuocmeti, popmynvt bepuynnu.

Ycnosnaa eeposmuocms. Ilpasuno ymmuoowcenus eeposmuocmeu. Popmynra noamHou
6epOsSIMHOCIU.

Jluckpemuvie cayuatinvie eenuuunvl U pacnpeoenenus. Hesasucumvle cnyyaiinsie
genuuunsl. Pacnpedenenue cymmsl u npouseeodeHus: He3a8UCUMbBIX CAYUAUHbIX eIUYUH.

Mamemamuueckoe oxcudanue u oucnepcus ciydauHou eeruyunvl. Mamemamuueckoe
odHCUOaHUEe U OUCNEPCUsl CYMMbL CAYYaliHbLX 8enuyut. I eomempuueckoe pacnpeoenerue.
bunomuanvnoe pacnpeodenenue u e2o ceoticmaa.

Henpepuvignvie cnyyaunvie eenuuunvl. I[lonamue o niomHocmu 8epoOSMHOCHU.
Pasnomepnoe pacnpeoenenue.

Ilokazamenvhoe pacnpedenenue, e2o napamempbi.

Ilonamue o nopmanenom pacnpeoenenuu. Ilapamempsl HOpmManbHO20 pacnpeoeneHus.
Ilpumepvl  cryuaunsix 6eruyuH, NOOYUHEHHbIX HOPMANbHOMY 3AKOHY (NO2PEeuHOCmb
usMepeHull, pocm 4eno08eKa,).

Hepasencmeo Yeoviuesa. Teopema Bepuynnu. 3axkon 6Gonvuiux uucen. Bvioopounwiii
Memoo usmepeHus geposmuocmelu. Ponv 3akona b6onvuwux uucen 8 Hayke, npupooe u
obwecmee.

Kosapuayusa 08yx cayuaiinvix genuuun. Ilowamue o koagpuyuenme Koppensiyuu.
Cosemecmuvle HAOMOOEHUsT 08YX CHYYAUHLIX GeIUdUuH. Bvlbopounsiii ko3 duyuenm
KOppensyuu.



3. TEMATUYECKOE IINTAHUPOBAHUE

10 knace
Ne i/ Pa3nen, tema KoJs-BouacoB JleATeILHOCTh YYUTES C

y4yeToM padoueil MporpaMmbI
BOCIIUTAHUA (MO}IyJ'lﬂ
«IIIKOJIBHBIH YPOK»)

1. | YucnoBsle GyHKIMU 9 - OOy IeH1e 00y4atoIuXcst

2. | Tpuronomerpuyeckue HyHKIHH 26 cobmos1aTh Ha ypoKe HOPMbI

3. | TpUroHOMETpUYECKUE YPABHEHHS 10 TIOBE/ICHN, IPABKIIA OOMIEHHS Co
CBCPCTHUKAMU U ITeJaroramMu,

4. | IlpeoOpazoBanue } 15 COOTBETCTRYIONHE YKIALY

TPUTOHOMETPUYECKUX BBIPAYKCHHM LTKOITBY, YCTAHOBITCHYE H
5. | lIpousBognas 31 NoJ/IepKKa 100posKenaTeasHOM
6. | Ob6oOmiatoiiee MOBTOPEHUE 11 arMoc(eps;

-YCTaHOBJICHUE JIOBEPUTEIIHHBIX
OTHOIICHUIA MEXTy YIUTEIEM H
ero yYCHHKaMH,
CIOCOOCTBYIOIMINX TTO3UTUBHOMY
BOCIIPUATHIO 00YyJaOIIUXCS
TpeOoBaHUi U MPOCHO yuuTeNs
yepes )KUBOU JUajor,
MPUBJICYCHUE UX BHUMAHUS K
00CyX1aeMoil Ha ypOKe
uH(pOpMaLINY, aKTUBU3ALIUIO UX
MO3HABATEIbHOMN JAEATEIbHOCTH
yepes UCTI0Ib30BaHKE
3aHUMATEIbHBIX AJIEMEHTOB,
UCTOPUI U3 )KU3HU
COBPEMEHHUKOB;

- IPUMEHEHHE TUIAKTHYECKOTO
TeaTpa, Kak MHTEPaKTUBHOM
dbopmbl yueOHOH pabOTHI

- IpUBJICUEHUE BHUMAHUS
o0y4arouxcs K IeHHOCTHOMY
ACIEKTy U3y4aeMbIX Ha ypOKax
MPEIMETOB U SIBJICHUH,
WHUIUUPOBAHUE 00CYXKICHUH,
BBICKa3bIBaHUI CBOETO MHEHUS,
BBIPAOOTKHU CBOETO JTMYHOCTHOTO
OTHOIICHHUSI K M3y4aeMbIM
COOBITHSIM, SIBICHUSM, JTUIAM;

- npumenenne UKT n
TUCTAHIIMOHHBIX
00pa3oBaTENbHBIX TEXHOJIOTHIA
00yueHus1, 00eCreunBarOIINX
COBPEMEHHBIE aKTUBHOCTHU
obOyuatouxcst (IporpaMMebI-
TpeHaKePhI, TECTHI,
MYJIbTUMEINIHBIE TPE3CHTALINHY,
oOyJaroiue caTel u JIp.);

- MPUMEHEHNE NHTEPAKTUBHBIX
dbopMm yuebHOI pabOTHI:
WHTEJJICKTYaIbHBIX,

CTUMYJIMPYIOLIUX




[I03HABATEIbHYI0 MOTHBALIMIO;
JIMIaKTUYECKOT O TeaTpa, rie
3HaHUS OOBITPBIBAIOTCS B
TeaTpaJbHbIX IOCTAHOBKAX;
JIMCKYCCUH, TAIOIINX
BO3MO>KHOCTb IPHOOPECTH OTIBIT
BEJICHUS] KOHCTPYKTUBHOIO
Juaiora; rpynmnoBoi padoTsl,
KOTOpasi y4UT KOMaHIHOU paboTe
Y B3aMMOJIEUCTBUIO, UTPOBBIX
METO/IVK;

- opranu3anus megdcTa
MOTHBHUPOBAaHHBIX U
SPYAUPOBAHHBIX

00yJaronuxcs Haj
HEeyCIeBaIOUMU
0/IHOKJIAaCCHUKaMH, JTAIOIIETro
00yJaronmuMcs ColraIbHO
3HAYUMBII OTIBIT
COTPYJIHUYECTBA U B3AUMHOMN
MOMOLIH.

Hroro: 102u
11 knace
Neni/nn Pasnen, Tema Kou-Bo JlesiTeIbHOCTD YYUTelIs €
YaCoB yueToMm padoueit
NnporpaMMbl BOCIIMTAHUSA
(Moayas «llIkoabHBIH
YPOK»)
1. Crenenu u kopaHu. CTeneHHbIe PYHKITUN 1 - MOOYXIeHHE 00YYAIOIIUXCS
8 co0JII0/1aTh Ha YPOKE HOPMBI
2. [Toka3aTenbHas U JjorapupmMuIecKas 2 TOBEJICHU, IPABHIA OOIIEHU CO
d)YHKHI/H/I 9 CBCPCTHUKaMU U I1€JaroraMu,
3 HepBOOGpaSHa}I - I/IHTeraH 8 COOTBECTCTBYIOINMEC YKJIAAy IIKOJIbI,
g - YCTAHOBJICHUE U TIOJJEPHKKA
4, DJIEeMEeHThl MaTeMaTHYECKON CTaTHUCTUKH, 1 JOGPOKENATENBHOH ATMOChEPHI;
KOM6I/IHaTOpI/IKI/I U TCOPHUHUBCPOATHOCTCH 5 -YCTAHOBJIEHUE JJOBEPUTEIbHBIX
o. VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 2 OTHOIICHUH MKy YYUTEIIEM U €TO
ypaBHEHUI M HEPABEHCTB 0 YYCHHUKaMH, CIIOCOOCTBYIOIINX
6. O6o0mmaroriee MOBTOPEHUE 1 TIOSUTHBHOMY BOCIPHATHIO
2 oOyuaromuxcst TpeboBaHUN U

IPOCHO YUHUTEINS Yepe3 KHUBOH
JIMAJIOT, TIPHBIICUCHHE NX BHUMAHUS
K 00CcyX/1aeMoii Ha ypoke
UH(pOpPMAIINHY, aKTHBH3ALUIO UX
MI03HABATENIbHON NeSTEIbHOCTH
yepe3 UCIO0JIb30BaHe
3aHMMAaTeNIbHBIX 3JIEMEHTOB,
UCTOPHI U3 )KU3HU COBPEMEHHUKOB,;
- IPUMEHEHHE JTUIAKTHYECKOTO
Tearpa, Kak HHTEPaKTUBHON (OPMBI
yueOHOl paboThI

- IPUBJICYCHUE BHUMAHHUSI
oOyyaromuxcs K IeHHOCTHOMY
ACIIEKTy M3y4aeMbIX Ha YPOKax
IIPEAMETOB U SIBJICHUM,




WHUIUUPOBAHUE OO0CYKICHUH,
BBICKA3bIBAaHUI CBOETO MHEHUS,
BBIPAOOTKHU CBOEIO JIMYHOCTHOTO
OTHOLIEHMSI K U3y4aeMbIM
COOBITHSIM, SIBJICHUSM, JIULAM;

- npumenenue UKT u
JUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX
TEXHOJIOTUll 00y4eHus,
o0ecreynBaroINX COBPEMEHHbIE
AKTUBHOCTH 00Yy4aroIIMXCs
(mporpamMMBbI-TpEeHaXepbl, TECTHI,
MYJbTUMEANMHbBIE IPE3EHTALINHY,
0o0yyJaromnue caiTel 1 1p.);

- IPUMEHEHNE NHTEPAKTUBHBIX (OpM|
yueOHOM paboThI:
MHTEJJIEKTYaJIbHBIX,
CTUMYJIMPYIOIINX O3HABATEIbHYIO
MOTHBAIHUIO; IUJAKTUYECKOTO
TeaTpa, /i€ 3HaHUs OObITPHIBAIOTCS B
TeaTpaJbHBIX OCTAHOBKAX;
JIMCKYCCUH, TAIOIINX BO3MOKHOCTb
MIPUOOPECTH OTIBIT BEICHUS
KOHCTPYKTHUBHOTO J1MajIora;
rpynmnoBoi paboThl, KOTOPAs y4UT
KOMaH/HOU paboTe u
B3aUMO/IEHCTBHIO, UTPOBBIX
METOIHK;

- opra"mu3anus medcra
MOTHBHPOBAHHBIX U
HPYIUPOBAHHBIX 00YUAIOIIUXCS
Ha/l HEYCIEBAIOIIUMU
0JIHOKJIACCHUKAMHU, JIAI0ILIEro
00yJaroImuMCcsi COLUAIBHO
3HAYMMBbII OTIBIT

COTPYHUYECTBA U B3aUMHOM
OMOIIIH.

Hroro: 1024.

C=RU, O=IBOY COLLU Ne 8
r.0.OkTsabpbCK,
CN=LllanbHoBa Enena
BrnagmMmunpoBHa,
E=school8_okt@samara.edu.
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