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[TosicHUTe/IbHAsA 3anKcKa

PaGouas mporpamma 1o anredpe W HadajlaM MaTeMaTHYeCKOro aHalu3a
st 10 kmacca cocrtaBieHa B cooTBeTcTBUU ¢ DenepanbHbiM 3akoHOM — «OO0
obpazoBanuu B Poccuiickoii ®enepanuny». [lomoxenuem o pabouedt mporpamme
YUHUTENS TI0 YY€OHOMY KypcCy, 0a3UCHBIM YUEOHBIM IIJIAaHOM OO0IIe00pa30BaTeIbHBIX
yupexaeHnit Poccuiickoit ®@enepanuu, yueoHbiM mianoM MBOY COII Ne33 uwm.
3.Kanoesa, ®enepanbHbIM nepeyHeM YUeOHUKOB, pPEKOMEH/I0BAHHBIX (JIOMYIIIEHHbIX )
K UCIIOJIb30BAHUIO B 00Pa30BaTEIHLHOM Ipoliecce B 00pa30BaTeNbHBIX yUPEKICHUSX,
peanu3yronMX mporpaMMel odmero oopazopanus B 2023-2024 yuyeOGHOM romgy Ha
OCHOBE:
- ®@enepasibHbIM ~ KOMIIOHEHTOM TOCYJIapCTBEHHOTIO  00pa30BATEIBbHOIO
cTaHAapTa, yTB. npukazoM MunoOpa3zoBanus Poccun ot 05.03.2004 Ne 1089;

- IlpumepHoii mporpamMmsl cpeaHero (IOJHOro) obmero oOpa3oBaHMs IO
MareMatuke (0a30BbIi YPOBEHb);

- IIporpamMmbl 0011€00pa3oBaTeNbHBIX YUpeXKACHUN. Anredpa W Hayaia
ananu3a, 10-11 xkmacc — M.: [Ipocsemenue, 2020./Coct. I1.A. Anumos.

N3ydyenne MareMaTHKH HA 0230BOM YPOBHe cpeaHero (MOJHOro) 00uero
o0pa3oBaHMs HANPABJIEHO HA IOCTHKEHHUE CJIETYIOIIMX Hesei:

o dbopMHupOBaHWE TPEACTABICHHA O MaTeMaTHUKE KaK YHHBEPCATHHOM
SI3BIKE HAYKH, CPEICTBE MOJCITHPOBAHUS SIBJICHUI U MPOIECCOB, 00 UAEAX U METOAaX
MaTEeMaTHKH;

o Pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
AITOPUTMHYECKON KYJIBTYPhl, KPUTUUYHOCTH MBIILJIEHUS HA YPOBHE, HEOOXOIMMOM
1S Oyyteit mpodecCuoHaIbHOM IeATeIbHOCTH, a Tak)Ke TOCIICIYIOMIET0 00yUeHUS
B BBICIICH IIKOJIE;

o OBJIAJICHUE MATEMATHYCCKUMHU 3HAHWSIMHU U YMECHHUSIMH, HEOOXOIUMBIMU
B ITOBCETHEBHOM KU3HHU, TSI H3YYCHHSI IKOJBHBIX €CTECTBCHHOHAYYHBIX JUCIIUILIAH
Ha 0a30BOM YypOBHE, ISl TMOJy4eHHUs oOpa3oBaHUsi B 00JacTsAX, HE TPEOYIOMIUX
yTITyOJIEHHON MaTeMaTHIECKOM TIOITOTOBKH;

o BOCITUTAHUE CPEJICTBAMU MAaTEMAaTUKHU KYJbTYpPbl JIMYHOCTH, TOHUMAHUS
3HAYUMOCTM MATEMAaTHUKH I Hay4YHO-TEXHHUYECKOTO Tporpecca, OTHOIIEHHUS K
MaTeMaThKe KaK K YacTH OOIEYeTOBEUYECKON KyJIbTyphl Yepe3 3HAKOMCTBO C
HMCTOPUEHN Pa3BUTHS MATEMATUKH, BOJIFOLUEN MATEMATUYECKUX UIEH.

Cpok peaau3anum padodeil mporpaMMbl — JiBa y4eOHBIX TOJ1a.

YpoBeHb 00yueHuUs1 - 0a30BbIil.

[Iporpamma yueOHoro mpeamera «Maremaruka: anredpa ©  Hadana
MaTeMaTHYeCKOTO aHallh3a, TEOMETPHUI» Ha YPOBHE CPEIHEro o0IIero oopa3oBaHMs
paspaborana Ha ocHoBe TpeboBanuii DPI'OC COO, IIpumepHON OCHOBHOI
oOpa3oBaTeNbHOM TpOrpaMMbl CpeAHEro ooOmero oOpa3oBaHUs, a TakXkKe B
cooTBeTcTBUM ¢ KOHIENmuer pa3BUTHS MaTEMaTHYECKOTO OOpa3oBaHUS B
Poccuitckon denepanum.



I[InaHupyemble IpeAMeTHBIE Pe3yabTaThI

[Iporpamma 1O MaremMaTuke Ha 0a30BOM YpOBHE IMIpeIHA3HAuUeHA IS
OOyJaromuXxcsi CPeAHEH IIKOJIbI, He WCIBITHIBABIINX CEPHhE3HBIX 3aTPYAHCHHHA Ha
IPEIBITYIIEr0 YPOBHSI O0yUeHUSI.

OOyuaromuecs, OCYIIECTBISIOMUE 00ydeHHe Ha 0a30BOM YpPOBHE, TOJDKHBI
OCBOWTH OOIIHE MATEMAaTHIYECKUE YMEHHS, HEOOXOIUMBIE JIJIS1 )KU3HU B COBPEMEHHOM
oO0IIIecTBe; BMECTE C TEM OHH IMOJTYYar0T BO3MOXKHOCTb M3YUHUTh MpPEIMET TIy0xke, ¢
TeM 4YTOOBI B JaJbHEHIIEM TIpU HEOOXOAMMOCTH H3ydaTb MAaTeMAaTHUKy s
poeCCHOHATTEHOTO TPUMEHEHUS.

Ba3oBblii ypoBeHb

«IIpo0JieMHO-GPyHKIMOHAIbHBIE Pe3yJbTaThD)

Pasnen |. O0yuaromuiica HayunTcst 1. ObyuyarommiicanoyynT
BO3MO’KHOCTb HAYYUTbCS
Hean J1s1 KICTIIOJIB30BaHUS B IOBCEIHEBHOM Jlns pazeumust muluinenus,
OCBOEHMUSI JKU3HHU U 00eCTieYeHUsT BOBMOXKHOCTH UCNOIb308AHUSL 8 NOBCEOHEBHOU
npeaMerTa YCIIEITHOTO MPOIOJKEHUS O0PAa30BAHUS | HCUSHU U 0DecnedeHUs 603MOHCHOCMU
0 CTEIUATBHOCTSIM, HE CBSI3aHHBIM C YCNeuHo20 NPoOONHCEHUS
MPUKJIaAHBIM UCIIOJIb30BaHUEM 00paz08amUsi NO CNeYUATbHOCMAM, HE
MaTeMaTUKHU CBA3AHHBIM C NPUKIAOHBIM
UCNONIb30BAHUEM MAMEMAMUKU
Onemenmuvr | — OnepupoBaTh Ha 6a30BOM ypoBHe® —  Onepupoeamv® nousmusmiL:
meopuu MOHSTUSIMUA: KOHEYHOE MHOYKECTBO, KOHEUHOe MHOMCEeCMB0, d/leMeHm
MHOMCECME 3JIEMEHT MHOKECTBA, MHOACECMBA, NOOMHONCECNEO,
u MOAMHOKECTBO, IEPECEUCHHE U nepeceuerue u 00beOuHeHue
Mmamemamuy 00beIMHEHNE MHOYKECTB, YACIIOBBIC MHOJHCECMB, YUCTOBbIE
ecKoil MHOECTBA HAa KOOPJIMHATHOU MHOHCECMBA HA KOOPOUHAMHOU
102UKU MPSIMOH, OTPE30K, MHTEPBAJ; NpAMOU, OMpe30K, UHMep8al,

— omnepupoBaTh Ha 0a30BOM YpOBHE
MOHATHUSIMU: YTBEPKIECHUE,
OTpHULIaHHE YTBEP)KICHMSI, UICTUHHBIE
U JIOXKHBIE YTBEP)KJIEHUS, IPUYMHA,
CIIEJICTBUE, YACTHBIN Cilydail o01iero
YTBEPXKIECHUS, KOHTPIIPUMED;

— HaxOAWTb NIEPECEUECHUE U
00beTMHEHNE IBYX MHOXECTB,
MIPEJCTaBICHHBIX IT'papHUECKH Ha
YHUCJIOBOW MPSIMOM;

— CTPOWTH HA YUCIIOBOU NMPSIMOUN
ITOAMHOKECTBO YUCIIOBOTO
MHOXECTBA, 3aJJaHHOE

NOJYUHMEPBATL, NPOMENCYIMOK C
8bIKOJIOMOU MOYKOU,
epaguueckoe npeocmasnerue
MHOHCECME HA KOOPOUHAMHOU
NIOCKOCMU;

—  onepupogamb NOHAMUAMU.
ymeepaicoenue, ompuyanue
ymeepotcoenus, UCIMUHHbLE U
JIOJCHbLE YMBEPHCOCHUS, NPUYUHA,
credcmeue, 4acmHbwlil Cayqatl
00we20 ymeepaiicoeHus,
KOHmMpnpumep;

—  npogepsamb NPUHAONEHCHOCHDb




IIPOCTENIINMHU YCIOBUSIMU;
pacrno3HaBaTh JIOKHBIE
YTBEP>KACHUS, OIIMOKH B
paccyxaeHUsIX, B TOM YHCJIE C
UCIOJIb30BaHUEM KOHTPIIPUMEPOB.

B nosceonesnoil scuznu u npu uzyueHuu

Opyeux npeomemos:

HUCIIOJIb30BATh YUCIIOBBIE MHOKECTBA
Ha KOOPJAMHATHOMU IIPSAMOM s
ONHMCaHMS PEabHBIX MPOIIECCOB U
SIBIICHHI;

MPOBOJUTH JIOTUYECKHUE
pPacCyXJI€HHs B CUTYalLHMsIX
MMOBCEAHEBHOM XKU3HU

9NeMEHMA MHOICECMBY,

—  Haxooumu nepecevenue u
00veOuHeHUe MHOMICECME, 8 MOM
yycne npedcmasieHHbIX
epaghuuecku Ha YUCI080U NPAMOLL
U Ha KOOPOUHAMHOU NIOCKOCIU,

—  npoB0OUmMb 00KA3AMeENbHbIE
paccysicoerust 0151 000CHOBAHUSL
UCMUHHOCIU YMBEPHCOEHU.

B nosceounesnoti socusznu u npu
usyueHuu opyaux npeomemos:

—  UCNONIL308AMb YUCTOBbLE
MHOIICECBA HA KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOLUL
RIOCKOCMU 0151 ONUCAHUSL
PeanbHbIX NPOYECcos U AGNEeHULL,

Yucna u
GbIpasceHun

OnepupoBath Ha 6a30BOM YpOBHE
MOHATHUSIMH: LIEJI0€ YUCIIO,
JEIMMOCTb YUCEIl, OOBIKHOBEHHAS
IpoOb, NecsTUYHAs APOOb,
paloHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAYCHNE YNCIIa,
4acTb, 0151, OTHOILIEHHUE, TPOLICHT,
MIOBBIIICHUE U TOHWKECHUE HA
3aJJaHHOE YHUCIIO MTPOLIEHTOB,
MaciTao;

OIepupoOBaTh Ha 0a30BOM YpOBHE
MOHATUSAMMU: Jlorapu(M Yuca,
TPUTOHOMETPHUYECKAsI OKPYKHOCTb,
rpajlycHas Mepa yria, BelIu4rnHa
yIJia, 3aJJaHHOr0 TOYKOM Ha
TPUTOHOMETPHUECKON OKPY>KHOCTH,
CHHYC, KOCHHYC, TAaHT€HC U
KOTAHT'€HC YTJIOB, UMEIOLINX
MIPOU3BOJILHYIO BETHUNHY;
BBITIOJIHATH apU(PMETUIECKHE
JeUCTBUS C LEIBIMH U
panroHaTFHBIMHU YHCIIAMH,
BBITIOJTHSATH HECIIOKHBIC
peoOpa3oBaHuUs YUCIOBBIX
BBIpAXEHUH, COJIEPKAITUX CTETICHN
qucel, TM00 KOPHH U3 YUCEI, JIU00
Jorapu(mbl YHCET;

CpaBHUBATh pallMOHABHBIC YUCIIA
MEXTy COOOH;

OLIEHUBATh U CPAaBHUBATH C
panroHaTbHBIMU YUCIIAMH 3HAYCHUS
LIETIBIX CTENEHEN YuCel, KOpHEn

— (C80600mH0 onepuposams
NOHAMUAMU. Yelloe YUCTO,
oenumocmn yucei, 0ObIKHOBEHHAS.
0podb, decsamuunas Opoow,
PAYUOHATIbHOE YUCTO,
NPUOIUNCEHHOE 3HAUEHUE YUCIA,
yacmo, 00Jis, OMHOULEHUE,
npoyeHm, nogvluieHue u
NOHUJICEHUE HA 3A0AHHOE YUCTLO
NPOYEeHmos, macumao,

—  npuUBOOUMb NPUMEpbL YUces ¢
3A0AHHBIMU CEOUCMBEAMU
denumocmu;

—  onepuposams NOHAMUAMU.
noeapughm uucna,
MPUSOHOMEMPUYECKas
OKPYIHCHOCMb, PAOUAHHAS U
2padycHas mepa yena, 8elIuiuna
yena, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPULECKOU
OKPYIHCHOCMU, CUHYC, KOCUH)C,
MAH2EHC U KOMAH2EHC Y208,
UMEIOWUX NPOU3BONbHYIO
BEUYUHY, YUCTA e U T,

—  BbINOJIHAMb ApupMemuyeckue
Oeticmeus, couemas ycmmoie u
NUCbMEHHbLE NPUEMbL, NPUMEHSS
npu HeobxoouMocmu
BbIUUCIUMENbHBIE YCIPOUCTEA,

—  HAxoO0umv 3HaA4eHUs KOPHs
HamypanvHol cmenexu, cmenenu
C PAYUOHATILHBIM NOKA3AMETIeM,




HATypaJIbHOM CTEIICHU U3 YHUCEIL,
Jorapu(MoB YUCeI B IPOCTHIX
cllydasx;

— u300pakaTh TOYKAMH HA YHCIIOBOU
MIPSIMOM 1eNbIe U palliOHATbHbIC
quCla,

B noseceonesnot acusnu u npu uzyvenuu
Opyeux yueOHviX npeomMemos:

—  BBIIOJIHSATH BBIYUCIICHHS TIPH
pelLICHHH 3324 [TPAKTHYECKOTO
XapakTepa,

—  BBINOJHSTB MPAKTHYCCKUE PACUYETHI C
UCIIOJIb30BAHUEM IIPH
HEOO0XOAMMOCTH CIIPAaBOYHBIX
MaTepHaIoB U BEIYMCITUTEIBHBIX
YCTPOWCTB;

— COOTHOCHUTH PEaJIbHBIC BEJIHMYHHBI,
XapaKTePUCTUKU 00BEKTOB
OKPY’KaroIIero Mupa ¢ ux
KOHKPETHBIMHU YHCIIOBBIMU
3HAYCHHSIMHU;

noeapughma, ucnonv3ys npu
Heobxooumocmu
8bIYUCTUMETIbHBLE YCIMPOUCMEA,
—  BGbINOJHAMb NEPEeBO0 GENUYUNBL
Vena uz paouarHou mepul 8
2PaodyCcHy0 u 0OpaAmHo.

B nosceomnesnoti scuznu u npu
uzyueHuy opyeux yueoHvlx
npeomemos:

—  BbINOJIHAMb 0eUCMEUs] C
YUCTOBLIMU OAHHBIMU NPU
peutenuu 3a0a4 npaKmuiecKo2o
xapaxmepa u 3a0ay u3 pasiuiHblx
obnacmetl 3HaHUll, UCNOAL3YS NPU
He0bX00UMOCMU CNPABOYHbIE
Mamepuasl U 8bIYUCTUMENbHBLE
ycmpoucmaea;

—  oyeHugamv, CPAGHUBAMb U
UCNONB3068AMb NPU PEUUEHUU
NPAKmMU4ecKux 3a0ay 4Yuciosble
3HAYEHUSl PeabHbIX GeIUYUH,
KOHKpEemHble YUCN08ble
Xapakxmepucmuxu 00vbeKxmos
OKPYIHCarOULeco Mupa

Ypasnenua
u
HepageHcme
a

— Pemare nuHeliHbIE YpaBHEHUS U
HEPaBEHCTBA, KBAJPAaTHBIC
ypaBHEHUS;

— pemath JorapupMuUUecKue
ypaBHenus Buza log a (bx+¢) =du
npocreiiiie HepaBeHcTBa Buaa 10g a
Xx<d;

— pemiath Moka3areabHbIE YpaBHEHUS,
Buga a”*°=d (rae d MoxHO
MIPEACTaBUTH B BUJIC CTEIICHU C
OCHOBaHUEM @) U MPOCTEUIIIHE
HepaBeHcTBa Bujia @ <d  (rme d
MOHO MPEJCTaBUTh B BUJIE CTEIICHU
C OCHOBAaHHUEM a);.

— TIPUBOAUTH HECKOJIHKO MPUMEPOB
KOpHEH ITPOCTEUILIEro
TPUTOHOMETPUUIECKOTO YPaBHEHUS
BHJA: sinX =4, COSX=a, tgx=a,
ctg X = @, e a — TabIMIHOe
3HaUYE€HHE COOTBETCTBYIOLIEH
TPUTOHOMETPUUIECKON (HYHKIIUH.

B nosceounesnoii orcuznu u npu usyyeHuu

—  Pewamw payuonanvhule,
noKazamenbHule U
Jloeapupmuyeckue ypaeHeHust u
HepaseHcmaa, npocmeriuiue
UppPaAyUOHaIbHBLE U
Mpu2oOHOMempuiecKkue ypasHeHus,
HEePAaseHCcmaa u ux CUCmeMbl;

—  UCNOTIL308aMb MEMOObL PEUUEHUS]
VpasHeHull: npugeoenue K Uy
«npousseoerue pasgHo Hyai» Uil
«Hacmuoe pasHo MYy, 3aMeHd
nepemMenHbIX;

—  UCNONIL308aMb MEMOO
UHMEPBAN08 O/ peuleHus
HepaseHcma,

—  UCNONb308aMb epaguiecKull
Memoo 0151 NPUOTUIHCEHHO20
peuwienus ypagHeHul u
HepaseHcma,

—  BbINOJIHAMb OMOOP KOpHel
VPaHeHUl Ul peueHutl
HepaseHCcme 8 COOMEemMCmeuU ¢
OONOTHUMENbHIMU YCTIOBUAMU U
02PAHUYEHUSAMU.




Opy2ux npeomemos:

COCTABJIATH U PELIATh YPaBHCHUA U
CUCTEMBI YPaBHEHUM IIPU PEILICHUU
HECJIOKHBIX IPAKTUYECKUX 3a1a4

B nosceonesnoti srcuznu u npu

uzyueHuu opyaux y4eOHvlx
npeomemos:

COCMABIsAMb U peuams
VPa8HeHUsl, CUCeMbl YPAGHEHU U
HepaseHcmea npu peuleHuu 3a0ay
Opyux yueOHbIX npeomMemos;
UCNONb306AMb YPABHEHUSA U
HepaseHcmaa 015 NOCMPOeHUs U
UCCNeO08AHUS NPOCMETNULUX
mamemamuyeckux mooeneti
PEAIbHBIX CUMYAyUtl uiu
NPUKIAOHBIX 3A0aY,

Dynkyuu

OnepupoBarb Ha 6a30BOM ypOBHE
MOHATHUSIMU: 3aBUCUMOCTb BEJIMYNH,
GyHKIUS, apTyMEHT ¥ 3HAYCHHE
GbyHKIUH, 00J1aCTh ONpeIeCHUS U
MHOYECTBO 3HAUCHHUH (DYHKIHH,
rpaduk 3aBUCUMOCTH, TpaduK
¢byHKIMK, HYU GYHKINH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHME Ha YUCIIOBOM
IIPOMEKYTKe, yObIBaHUE HA
YHCIIOBOM IIPOMEXKYTKE,
HauOoJIblIee U HAUMEHbIIIEE
3HaYeHUe PYHKIIMU Ha YHUCIOBOM
IIPOMEXKYTKE, NEPUOANYECKAS
GyHKIMS, IEPUOT;

orepupoBaTh Ha 0a30BOM YpOBHE
MOHATUSAMMU: TIpsiMast U oOpaTHast
MIPOIOPLIMOHAIIBHOCTD JIUHEIHAs,
KBaJ[paTU4Has, JorapupmMudeckas u
MoKasareiabHask QyHKIINH,
TPUTOHOMETPHUECKUE (PYHKIIUH;
pacrio3HaBaTh rpaduKu
AJIEMEHTApHBIX (PYHKIMNA: IPSIMON U
00paTHON NPONOPLUOHATBHOCTH,
JINHEHOM, KBaAPATUIHOM,
norapu(pMHUUECKON U TOKa3aTeIbHOM
GyHKIUH, TPUTOHOMETPUUECKUX
dyHKImi;

COOTHOCHUTH Tpa(KH 37I€MEHTAPHBIX
GbyHKIUI: TpsIMoi 1 00paTHOM
MPONOPLUOHATIBHOCTH, IMHEWUHOM,
KBaJIpaTUYHOM, TorapupmMuyueckoil u
noKa3aTeabHON QYHKIHU,
TPUTOHOMETPUYECKUX (YHKIIHM C
(dbopmynaMu, KOTOPEIMU OHU 33J1aHBbI;
HaXOJUTh 10 rpaduky

Onepupoeamv NOHAMUAMIU:
3a6UCUMOCb BETUYUH, DYHKYUS,
apeymenm u 3naderue QYyHKyuu,
obnacmo onpeodeneHus u
MHOIHCECmB0 3Ha4eHUll hyHKyuu,
epaghux 3asucumocmu, epagux
@dyHxyuu, Hyau gynkyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACAHUE
HA YUCTOBOM NPOMEICYNIKE,
VOblBaHUE HA YUCTIOBOM
npomedcymke, Haubonvulee u
HaumeHbuee 3Havenue GynKyuu
HA YUCTOBOM NPOMEICYNIKE,
nepuooudeckas QyHKyus, nepuoo,
YemHas u HeuemHas PyHKyuu,
ONepupoBamv NOHAMUAMU:
npsamas u oopamuas
NPONOPYUOHATLHOCIb, TUHEIHAS,
K8aOpamuyHas,
noeapupmuyeckas u
NOKA3amMenbHas YYHKYUU,
mpucoHoMempuieckue QyHKyuu,
onpeoensams 3HaueHue QyHKyuu
N0 3HAYEHUIO apeyMeHma npu
PAa3IUYHBIX CROCOOAX 3A0aAHUSL
dynryuu;

cmpoums epapuKu u3yyeHHbIX
dyHryu;

onucvl6ams no paghuxy u 6
npoCmeuuux cay4asx no gpopmyne
noseoenue u ceouUcmea QyHKyutl,
Haxoo0ums no epapuxy gyukyuu
Haubobuiue U HaumMeHbuiue
3HAYEHUsL,

CMpOoUms 3CKU3 2pagura




npuOIMKEHHO 3HAYCHUS QYHKIINU B
3a7aHHBIX TOYKAX;

B nosceonesnotl scuznu u npu uzyueHuu

Opyeux npeomemos:

OTIpeIeNIATh 1O TpaduKaM CBOMCTBA
pEaJIbHBIX MIPOLECCOB U
3aBUCUMOCTEH (HanOobIINe U
HAauMEHBIINE 3HAYECHUS,
IIPOMEXYTKH BO3pACTaHUsI U
yObIBaHUs, IPOMEKYTKU
3HaKOMOCTOSIHCTBA U T.I1.);
HUHTEPIPETUPOBATH CBONCTBA B
KOHTEKCTE KOHKPETHON
MPAKTUYECKOU CUTYALIUU

@yHryuu, yoosremeopsiowel
npusedeHHoMy Habopy YClo6ull
(npomesicymku

B nosceomnesnoti scusznu u npu
uzyueHuy opyeux yueoHvlx
npeomemos.

— onpedensimv no epagpuxkam u
UCNONb308aMb OJI5l PEUUEHUS]
NPUKIAOHBIX 3A0a4 CBOUCMBA
PEAbHBIX NPOYECCO8 U
3asucumocmetl (HaubobUUe U
HaumeHbuue 3HA4eHUsl,
NPOMENCYMKU 803PACTNAHUS U
Vovlearus gyHKkyuu,
NPOMENCYMKU
3HAKONOCMOSHCMEA,
AcUMnmMomol, nepuoo U m.n.);

dnemenmot OmnepupoBarb Ha 0a30BOM ypOBHE —  Onepuposamsv ROHAMUAMU:
Mamemamuy MOHATHSIMH: IPOU3BOIHASL (DYHKITUH NpPOU3B0OHAS. PYHKYUU 8 MOUKE,
ecKo2o B TOYKE, KacaTellbHas K rpaduky KacamenvHas K epaghuxy
ananuza GbyHKIUH, Tpou3BOIHAs (YHKITNH; @yukyuu, npouzsoOHaAs YYHKYUU,
OTIPEIENIATh 3HAYCHUE TPOU3BOJHON | —  8bIUUCAMb NPOUZBOOHYIO
(GYHKIMU B TOUKE 110 U300pasKEHUIO 00HOUNIeHA, MHO20YEHd,
KacaTelbHOU K rpaduky, K8aOpamHo20 KOpHS,
MIPOBEICHHOM B ATOH TOUKE; NPOU3BOOHYIO CYMMbL (DYHKYULL,
pelaTh HEeCIIOKHBIC 337a4H Ha —  BBIYUCTAMb NPOU3BOOHBIE
MIPUMEHEHHE CBSI3U MEXKIY INEMEHMAPHBIX DYHKYUL U UX
MIPOMEKYTKAMU MOHOTOHHOCTH U KOMOUHAYUIL, UCNONb3YA
TOYKaMH dKcTpemMyma (QyHKITUH, C CNpasouHble Mamepuavl,
OJTHON CTOPOHBI, U IPOMEKYTKAMHU
3HAKOMIOCTOSIHCTBA U HYJISIMH 3
NPOM3BOJIHOI HTOi DYHKIMH — C B nosceonesnoii srcusnu u npu
JPYTOi. uzyyeHuu Opyeux y4eOHolx
B nosceomnesnoti sicuzHu u npu uzyueHuu npeomenos:
Opyeux npeomemos. —  pewiams NPuKIaoOHble 3a0adU U3
MOJIb3YACh TpaiKaMu, CPaBHUBATH Ouono2uu, PusuKy, Xumuu,
CKOPOCTH BO3pacTanus (pocTa, 9KOHOMUKU U OPY2UX NPeoMemos,
MOBBIIIECHHUS, YBEINUEHUS | T.I1.) HIIN C6A3aNHbIE C UCCTL006aAHUEM
CKOPOCTH yObIBaHHUs (I1aICHHUS, XAPARMEPUCTNUK PEATbHBIX
CHYDKEHHSI, YMCHBIIICHHS ¥ T.11.) npoyeccos,
BEJINYUH B PEAIBHBIX IIPOLECCAX; — UHmepnpemuposambs nozyientoie
pe3yribmamol
Texcmosuvie Pemrate HecI0XKHBIE TEKCTOBBIE —  Pewamyw 3a0ayu pazuvix munos, 6
3a0auu 3aJ]aui pa3HbIX THIIOB,; MOM Yucie 3a0ayu NOBbIULEHHOT

aHAJIM3UPOBATh YCIOBUE 3a]aul, IPU
HE00XOAMMOCTHU CTPOUTH JUIS €€
pelIeHrs MaTeEMaTHYECKYI0 MOJIENb;
MMOHUMATh U UCIIOJIB30BaTh IS
pelieHus 3a1auu nHpopmaluio,
IIPEJICTABICHHYIO B BUJIE TEKCTOBOM

mpyoOHOCmU,

—  guIOUpamv ONMUMATLHBIU MEmOoO
peulenus 3a0a4u, paccmampuedst
Pa3nudHble Memoovl,

—  cmpoumv MoOelb peuleHus
3a0ayu, npo8oOUMs




1 CUMBOJILHOM 3aITHCH, CXEM,
Ta0IuI, TUarpamMmm, rpad)uKoB,
PHUCYHKOB;

JEHCTBOBATH 110 AJIITOPUTMY,
coJieprKalleMycsl B yCIIOBUU 3aauu;
HCIOJIb30BATh JIOTHUECKHE
paccyXJIeHHs IIPU PELICHUH 331a4H;
paboTaTh ¢ U30BITOYHBIMU
YCIIOBUSIMH, BBIOUpast U3 BCei
uHpoOpMaNuy, TaHHbIE,
He0OXOIMMBIE Ui PEIlICHUs 3a/1auH;
OCYILIECTBIISITH HECIIOXKHBIN mepedop
BO3MOXKHBIX PEIICHUMN, BBIOUPAS U3
HUX ONTHUMAJIbHOE 110 KPUTEPUSIM,
chOpMYyIIMPOBAHHBIM B YCJIOBHH;

B nosceonesnoti srcuznu u npu
u3yyeHuu Opyeux npeomemos:
pelIaTh HeCIOKHBIE TPAKTUIECKUE

00oKa3amenbHble PACCYHCOCHUsL,

—  pewamb 3a0aqu, mpebdyowue
nepebopa 6apuanmos, nposepKu
VCA08UlL, 8b160PA ONMUMATILHO20
pesyivmama;

—  aHAIU3UPOBAMbd U
UHMEPNPemupo8ams pe3yibmamol
8 KOHmeKCcme yCi08usl 3a0ayi,
8b10UpPaMb peets, He
npomugopedaujue KOHMeKcmy;,

—  nepesooumv npu peuleHuu 3a0aqu
ungopmayuio uz 00HoU gopmol 8
opyayro, UCNOb3Ys NpU
HeobXoo0umMocmu cxemol,
mabauysl, epagpuxu, ouazpammol;

B nosceonesnoti srcuznu u npu
usyueHuu opyaux npeomemos:

3aaa4u, BOGHUKAOIIUEC B CUTYyallUAX

o — peuiams npakmuieckKue 3a0aqu u
IIOBCCAHCBHOM KM3HU

3a0a4u U3 Opy2ux npeomemos

COJIEPXKAHUE PABOYEN [TPOI'PAMMBI

Copneprxanue paboueil mporpaMMbl COOTBETCTBYET OCHOBHOM 0a30BOH Iporpamme 6a3oBoro
ypoBHst OCHOBHOH 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEr0 OOIIero oO0pa3oBaHMs IO anredpe u
HayajgaM MaTeMaTHYecKOro aHalln3a.

10 knace
[ToBTOpEeHue 29
Pemrenue 3a1au ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, C

NPUMEHEHHEM M300paKeHUsI YHCIOBBIX INPOMEXKYTKOB. PelieHue 3agady ¢ HCHOIb30BaHUEM
YUCIOBBIX (YHKIMH W uX rpapukoB. lcmonp3oBaHMe CBOMCTB W TpaUKOB JUHEHHBIX U

KBaJIpaTUYHbIX (PYHKUMH, OOpaTHOM HPONOPLUMOHATBHOCTH U (PYHKUIUHU y:\/; . I'paduueckoe

pellieHre ypaBHEHUN U HEpaBeHCTB. Memoo unmepeanos 0 peueHus HepageHcms.

1./leticTBuTenbHbBIC YKcia 84.
[enbie m pamumoHanpHble 4YMciaa. Moayiap 4Yuciaa W €ro CBOMCTBA. JIE€MCTBHUTENBHBIE YHCIIA.

Apudmernueckuil KOpeHb HaTypaibHOH crerneHu. CTeneHb C PalMOHAIbHBIM U JIEHCTBUTEIBHBIM
MIOKAa3aTeIsIMHU.

2.CrenenHas pyHkuus 9u.
CrenenHass (¢QyHKuus, ee

MOHOTOHHOCTbD.

cBOWcTBA M Trpaduk.

HauGomnpiiee wu

Hymu  yskuun,
HaMMEHBIIIEe

MIPOMEXYTKH

GbyHKIUH.
B3aumHo oOpaTHble (QYHKIHH.

3HaKOIIOCTOSIHCTBA, 3HAYEHUE
[Tepuonnueckue ¢GyHKIMUA. YeTHOCTh M HEUETHOCTh (YHKIIHI.
PaBHOCUNTBHBIE ypaBHEHHMS W HepaBeHCTBA. MppaimonanbHble ypaBHeHUs. HppauuoHanbHbIE

HEpPaBEHCTBA.

3.IlokazarenbHast GyHKIMS 84.



[ToxazatenpHast ¢GyHKImMs, ee¢ cBoiicTBa W Tpaduk. I[lokasaTenpHbIE YypaBHEHUS.
ITokazarenbHble HepaBeHCTBA. CHCTEMBI TOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

4 Jlorapudmuyeckas Gynkims 104,

Jlorapudm umcna, cBoiictBa norapudma. Jlecarnunsiii norapudm. Yucio e. HamypanvHulii

noeapughm. TlpeoOpazoBanue sorapupmMudeckux BolpakeHuid. Jlorapudmuueckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmuueckas GyHKIUS U ee CBOICTBA U rpaduk.

5. Tpuronomerpudeckue Gopmyisl 154.
TpuroHomerpuyeckass OKpyKHOCTb, paduanuas mepa yeaa. PeunieHune 3agad ¢ HCHOJIb30BAHHUEM

rpagycHoil Mepbl yriaa. CuHYC, KOCHHYC, TaHT€HC, KOmaH2eHc TPOU3BOIBHOrO yriia. OCHOBHOE

TPUTOHOMETPHYECKOE TOKIECTBO M CJACACTBUSA U3 HErO. 3HAYEHHS TPUTOHOMETPHUCCKHUX (DYHKITHI
T MW T
mis yroos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O,E,Z,E,E pan). Dopmyavl ClodHCEHUS

MPULOHOMEMPUYECKUX QYHKYULL, popmynsl npugedeHus, Gopmynvl 080UHO20 ApeyMeHmd. .

6.Tpuronomerpuueckue ypaBHeHus 124.
ApKKOCUHYC, AapKCHHYC, apKTaHI€HC u4ucina. Apkkomaneenc uucna. llpocreiimue

TPUTOHOMETPUYECKNE YPaBHEHUS. PenieHne TpUuroHOMEeTpUYECKUX YPaBHEHUM.

7.11oBTOpEeHUE U penieHue 3aaad. 64

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Ne Tema ypoka Yucao JaTa npoBenenust
ypoka | mapar YPOKOB

pada Io ITo pakry

MJIaHy

1-2 IToBTOpeHue Kypca anredpsl 9 kiacca 2

I'nasa |. JlelicTBUTe/IbHBIE YHCJIA 8
3 1 [lenble u panMoHaIbHBIEC YHCIA 1
4 2 JleficTBUTENbHBIE YKCIIA 1
5-6 4 Apudmernueckuil KOpeHb HaTypabHON 2

CTETIeHU
7-8 5 CreneHs C pallMOHATBHBIM U JIEHCTBUTEIILHBIM 2
HOKa3aTesIMU

9 Ypoku 0060011IeHIS] U CUCTEMaTU3AIMK 3HAHUN 1
10 KontponbHas padora Nel. Tema: JlelicTBuTenbHble uncna. | 1

I'naBa |l. Crenennas pyHkuus 9
11 6 CrenenHas GyHKIIUS, €€ CBOWCTBA U rpad K 1
12 7 B3aumuo oOpatHble GYHKINH 1
13 8 PaBHOCHIJIbHBIE YPAaBHEHHUSI U HEPABEHCTBA 1
14-15 |9 WppaumoHanpHble ypaBHEHUS 2
16-17 |10 WppaimonanbHble HEpaBeHCTBa 2
18 Ypok 0060011eHNS U CHCTeMaTU3alluy 3HaHU | 1
19 Kontponbhast pabota Ne2. Tema: CreneHHast QyHKIHSL. 1

I'aasa |11, Iloka3atenbHasi pyHKIUSA 8
20 11 | HokasarenbHas pyHKIMs, ee cBOWCTBA U rpaduk | 1




21-22 |12 [Toka3zarenbHble ypaBHEHUS 2
23-24 |13 IToka3zaTenpbHBIC HEPABEHCTBA 2
25 14 CucreMsl 10Ka3aTeIbHBIX YPaBHEHUH U 1
HEpaBEHCTB
26 Ypok 00001IeHNS U CHCTeMAaTU3alluy 3HAHUI 1
27 Kontponbnas padora Ne3. Tema: [lokazarensHas 1
byHKIHS.
I'nasa V1. Jlorapudpmuueckas GpyHkumus 10
28 15 Jlorapudpm 1
29 16 CaoiicTBa orapugmon 1
30 17 JlecsTnuHbIe M HATYpaAJIbHBIC JJOTapH(PMBbI 1
31 18 Jlorapudmuueckas pyHKIUS, €e CBOWCTBA U 1
rpaduk
32-33 |19 Jlorapugmuueckie ypaBHEHHsI 2
34-35 |20 Jlorapudmudeckue HepaBeHCTBA 2
36 Ypoxk 000011IeHUS U CUCTEMaTU3aluK 3HAHUH. 1
Tema: Jlorapudmel
37 KonTponbnas padota Ne4. Tema: Jlorapudmuueckas 1
GyHKIMS.
I'maa V. Tpuronomerpunueckue GopmMyJibl 26
38 21 Panmannas mepa yria 1
39 22 IToBOPOT TOYKHM BOKPYT Hadyajia KOOPJAMHAT 1
40-41 | 23 Omnpenenenue cHHyca, KOCMHYCa M TAHTCHCA 1
yria
42 24 3HaKU CHHYCa, KOCUHYCA U TaHI'€HCca 1
43-44 | 25 3aBUCUMOCTb MEXY CUHYCOM, KOCUHYCOM U 1
TaHTCHCOM OJIHOTO U TOTO )K€ yIia
45 26 TpuroHomeTpruyecKue TOXKAECTBA 1
46 27 CuHyC, KOCUHYC U TAHT€HC YIJIOB ¢ U — & 1
47 28 DopMYIIbI CIOKEHUS 2
48 29 CuHycC, KOCHHYC U TaHT'€HC JBOMHOIO yIJa 1
49 30 CuHyC, KOCUHYC U TaHT€HC IIOJOBUHHOIO yIJIa 1
50 31 dopmyra npuBeACHUS 1
51 32 CymMma u pazHocTh cuHycoB. CymMMa M pa3HocTh | 1
KOCHHYCOB
52 Ypok 0600111eHHs U CHCTeMaTU3alliy 3HaHU| 1
53 KonTponbaas padota NeS. Tema OCHOBHEIC 1
TPUTOHOMETpHUUYECKHE (POPMYIIBL.
I'aaBa V1. Tpuronomerpnyeckue ypaBHeHuUs! 29
54-55 | 33 YpaBHEeHHE COSX = @ 2
56-57 | 34 YpaBHeHue sinx = a 2
58-59 |35 YpaBHeHUEe tg X = a 2
60-61 |36 Pemenue TpUrOHOMETPHUYECKUX YPaBHEHHN 2
62-63 | 37 [Tpumeps! pemeHus: NpocTeNInX 2
TPUTOHOMETPHUYECKIX HEPABEHCTB
64 Ypoku 00001IeHNS U CUCTeMAaTU3alluK 3HAHUN 1
110 TeME TPUTOHOMETPUUYECCKHE YPaBHEHHUS
65 Konrponsnas padora Ne6. Tema: Tpuronomerpuueckne 1
yYpaBHEHWSL.
66-68 | IloBTOpEeHMe M pelieHHe 3a1a4 3
69-70 | Urorosas KoHTpoJIbHAS paboTa 2







