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PaGouass mporpamma y4eOHOro mpeamera «AJjredpa m Hayajla MaTeMaTH4YeCKOro
aHaau3a» (0a3oBblii ypoBeHnb) miaa 10 kimacca MBY «lllkona Ne 90» cocraBineHa B
COOTBETCTBUHU C TPEeOOBAaHUSAMH K pe3yJibTaTaM cpefaHero oodmiero oopasoBanus dDeaepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEAHETO 001Iero oopa3zoBanus (yTB. IPUKA30M
MunucrepcrBa obpazoBanust 1 Hayku P® ot 17 mas 2012 r. N 413 B mocnenneil pegakuun), ¢
yuetoM [IpumepHOil 0CHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl CPEAHEro oOIiero oOpa3zoBaHUs
(omoOpena pemieHueM (¢GeAepatbHOTO Y4eOHO-METOIUYECKOTO OOBEIUHEHUS 10 O00IeMy
oOpaszoBanuto (mporokon ot 28 uioHs 2016 1. Ne 2/16-3), Ha ocHOBe pabodyell Mporpamambl
«MaremaTtuka: anrebpa U Haudajga MaTeMaTHMYECKOro aHajiu3a, reoMeTpus. Anredpa M Havana
MareMarnyeckoro aHanusa. 10 kmacc (6a3o0BbI M yriyOJieHHBIH ypoBHHU)» Mopakosua A.l.,
Muemosuna, 2015, OcHoBHOI  001I€00pa30BaTEILHON  TPOTPAMMBI

obpazoBanust MBY «lllkoma Ne 90».

CpemHero o0IIero

I. IInanupyemble pe3ybTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa
«Auredpa u HayaIa MaTEeMATHYECKOr0 aHAINU32» (0a30BbIH YPOBEHbD)
B 10 kiacce

B pesyabTaTe m3ydeHus y4eOHOro mpeaMera «AJiredpa m Hadaja MaTeMaTH4eCKOIo
a”agu3a» B 10 kiaacce:

ba3oBblii ypoBeHb
«ITpo0eMHO-PYHKIIMOHAJIbHBIE Pe3YJbTaThI»

Pa3znen I. BeInyCKHUK Hay4YUTCH I11. BoInyCKHUK MOJy4YUT

BO3MOKHOCTb HAYIYUTbLCH

He.]'ll/l 0CBOCHMSA NMpeaAMeETa I[.HSI HCIIOJIBb30BaHHUA B ﬂﬂﬂ paseumusl MollilJ1€HUA,

[MOBCEIHEBHON XU3HU U UCNONIb30BAHUSA 6
o0ecrieueHns BO3MOXKHOCTHA
YCIICITHOTO MPOIOJDKEHUS

00pa3zoBaHus IO

NOBCEOHEBHOU HCUSHU

u obecneyeHus 603MONCHOCMU
VCHEeuwH020 NPOOOIHCEHUS
CIEUUATLHOCTSIM, HE 06pazoeanus no
CBSI3aHHBIM C PUKJIATHBIM CneyuanrbHOCmsM, He

HCIIOJB30BaHUECM MAaTCMATHUKN | C6A3AHHbIM C npumadnbm

UCNONIL30BAHUEM
mMamemamuxu
TpebOoBanus Kk pe3yjabTaram
dnemenmol meopuu — OmnepupoBatb Ha 6a30BOM | — Onepupoeamt;z

1

YpOBHE TMOHSATHSAMU:
KOHEYHOE MHOXKECTBO,
3JIEMEHT MHOKECTBA,

MHOIMCecme u NOHAMUAMU. KOHEYHOE

MamemamuyiecKkoil 102uKu MHOIMCECM B0, d/1eMEHM
MHOoHCecmea,

IIOAMHOXKECTBO, l’lOdMHO.?iC‘eCWl@O,

NepeceucHue u
00beIMHEHNE MHOYKECTB,
YKCIIOBBIC MHOJKECTBA Ha
KOOPAMHATHOU IIPSAMOH,
OTPE30K, HHTEPBAT,

nepeceueHue u
00vbeOUHeHUe MHOMCECS,
YUCTIOBbLE MHOJMCECMBA HA
KOOPOUHAMHOU NPAMOLU,
ompe30K, UHmepsa.l,

! 3[[60]; " Jajee: pacro3HaBaTb KOHKPETHBIC TPUMEPBI 06HII/IX MOHSTHH I10 XapaKTCpHbIM MPpU3HAKaM, BBIIIOJIHATH
Z[eﬁCTBPIH B COOTBETCTBUMU C ONPCACIICHUCM U HpOCTefIHIPIMPI CBOIiCTBaMH HOHﬂTHﬁ, KOHKPETHU3UPOBATH MPpUMEPaAMU

o0111e TOHITHA.

2 3Z[CCI> " Jajee; 3HaTb ONPCACJICHUC MMOHATHUA, YMETh MOSACHATL €ro CMBICII, YMETb UCIIOJIB30BATh IMOHATHUE U CTO
CBOICTBa Ipyu IpoOBCACHNU paCCY)K,HeHHfI, peuicHnu 3aaay.




OTepupoBaTh Ha 0230BOM
YpOBHE TIOHATUSIMU:
YTBEPKACHHE, OTPUIIAHUE
YTBEPKACHHUSI, UICTUHHBIE
1 JIO)KHBIE YTBEPKICHUS,
MIpUYKHA, CIIEACTBHE,
YaCTHBIA CITydaid 00IIIero
YTBEPKIACHUS,
KOHTpPIIPUMED;

HaXOJUTh MepeceueHue u
00bEeTUHEHNE IBYX
MHOJKECTB,
MIPEICTABICHHBIX
rpadUyecKy Ha YUCIOBOI
MPSAMOW;

CTPOUTH HA YUCIIOBOM
IIPSIMOM IIOJIMHOKECTBO
YHCIIOBOTO MHOYKECTBA,
3aJaHHOE MTPOCTEUILIUMHU
YCIIOBUSIMU;
pacmo3HaBaTh JTOKHBIC
YTBEPKJICHHUS, OTUOKU B
paccyxaeHHsIX, B
TOM YHCJIE C
HCIIOJIb30BaHUEM
KOHTPIIPUMEPOB.

B noeceonegnoil scuznu u npu

u3yyeHuu oOpyaux
npeomemos:
HCIIOIb30BaTh YHCIOBBIC
MHO>KECTBa Ha
KOOPAMHATHOU MPSIMOM
JUISl OTTMCAHMS PEaTbHBIX
MPOLECCOB U SIBJICHUI;
MPOBOJIUTDH JIOTUUECKHUE
PacCyKJIEeHUs B CUTYyalHUsIX
MOBCEIHEBHOMN KU3HU

NOLYUHmMepeal,
NPOMENCYMOK €
8bIKOJIOMOU MOYUKOL,
epaguueckoe
npeocmasieHue
MHOIHCEC8 Ha
KOOPOUHAMHOU
NIOCKOCMU
onepuposams
NOHAMUAMU:
ymeepaicoeHue,
ompuyarue
VMEepHcOenUsl, UCIUHHbLE
U JIOJHCHBIE YMBEPIHCOCHUS],
npuyuHa, creocmsue,
yacmuulll cryyai ooue2o
Ymeepaicoens,
KOHmMpnpumep,
npogepsimu
NPUHAOIEHCHOCTID
J/1eMeHma MHONHCECMBY,
HAaxoo0umsv nepeceverue u
00veouHeHUue MHOJCeCma,
6 MOM yucie
npeocmasieHHbIX
epaguyecku Ha YUCI0801
NpAMOU U HA
KOOPOUHAMHOU
NIOCKOCMU

npoeoouns
dokazameinbHble
paccysicoerust 0
0bocHO8aHUsA
UCUHHOCMU
VMBepHCOeHUIL.

B noeceonesnoil scuznu u npu

uzyueHuu opyeux
npeomemos:
UCNONIL308AMb YUCTOBbLE
MHOdICECMBA HA
KOOPOUHAMHOU NPAMOU U
HA KOOPOUHAMHOU
naocKoCmu OJisl ONUCAHUSL
PeanbHbIX NPOYECccos U
ABNEeHUU;

npoeooumv




dokazameinbHble
paccyscoenus 6
CUMYayUsxX NOBCeOHesHOU
JHCUHU, NPU PeuleHUU
3a0a4 uz opyaux
npeomemos

Yuchau e bIPpAIHCEHUA

OmnepupoBath Ha 6a30BOM
YpOBHE TIOHATUSMH: 1110
YHCII0, IETUMOCTh YUCET,
OOBIKHOBEHHASI IPOOBH,
necsTUYHas ApoOb,
paloHaIbHOE YHCIIO,
NpUOMKEHHOE 3HAUEHNE
qKClia, YacTh, 10JIA,
OTHOIIICHHE, TIPOIIEHT,
MOBBIIIICHUE U TTOHIKECHUE
Ha 3aJJaHHOE YHCIIO
MPOLIEHTOB, MaCIITa0;
OTIepUpPOBaATh HAa OA30BOM
YpOBHE TIOHATUSIMU:
norapudm yuca,
TPUTOHOMETPHUYECKAS
OKPY>KHOCTb, IpaJlyCcHast
Mepa yria, BelTu4rHa
yrIJia, 3aJJaHHOTO0 TOYKOM
Ha TPUTOHOMETPUUYECKOMN
OKPYXHOCTH, CHUHYC,
KOCHHYC, TAHT€HC U
KOTaHTEHC yTJIOB,
HUMEIOIIUX MTPOU3BOIBLHYIO
BEJIMYUHY;

BBITIOJTHSTh
apupMeTHIECKHue
JIEVUCTBUSA C IETBIMUA U
paloHaIbHBIMU
YHClIaMU;

BBITIOJTHSTH HECTIOKHBIC
npeoOpa3oBaHUs
YHCIIOBBIX BBIPAXKECHUIH,
COJIEp>KaIINX CTEeHH
YquCe, TM00 KOPHU U3
qucen, 100 JTorapuQmbl
qHCelT;

CpaBHMBATh
paloHaIbHbIE Yuca
MEXIy COOOM;
n300pakaTh TOYKAMH HA

C60000HO onepuposamv
NOHAMUSMU. Yeloe YUCTLO,
0enumocms yucer,
00bIKHOBEHHAsL OpPODY,
decsasmuunas Opoodw,
PAYUOHAbHOE YUCTLO,
NPUOTUNCEHHOE 3HAYEHUE
yucna, yacmeo, 00JiA,
OmHoweHue, NPOYeHm,
NOBbIUEHUE U NOHUNCCHUE
HA 3A0AHHOE YUCTO
npoyenmos, macuimao,
npUBOOUMb npuMepbl
yuces ¢ 3a0aHHbIMU
ceoticmeamu OearUMoCmu;
onepuposams
NOHAMUAMU. J102aAPUPM
yucaa,
MPULOHOMEMPUYECKASL
OKPYAHCHOCMb, PAOUAHHAS
U 2padycnas mepa yed,
BEUHUHA Yend, 3A0AHHO20
mMo4KoU Ha
MPUSOHOMEMPULECKOT
OKPYIAHCHOCMU, CUHYC,
KOCUHYC, MAH2EHC U
KOMAH2eHC Y208,
UMEIOWUX NPOU3ZBOTILHYIO
BEIUHUHY, YUCIA € U TT;
6bINOJIHAMb
apugpmemuueckue
oeticmeus, couemas
VCMHbLE U NUCbMEHHbLE
npuembl, NPUMeHsisi nPu
Heobxooumocmu
BbIYUCTIUMETIbHbLE
ycmpoucmaea;

HAX00umb 3HA4eHUsI KOPHSL
HAMypanbHoU cmeneHu,
cmenenu ¢ payuoHAIbHbIM
nokasameiem,




YUCTIOBOM MPSAMOM 11eNbIe
U pallMOHAJIbHBIE YUCIIA;
M300pakaTh TOYKAMU HA
YUCTIOBOM MPSAMOM 11eJbIE
CTETeHU YHCell, KOPHU
HaTypaJbHOW CTETNIEHU U3
YHUCe, JorapudMbl YHCEI
B IIPOCTHIX CITydasix;
BBITIOJHATH HECTIOKHBIE
npeoOpa3oBaHMs MENIBIX U
IpOOHO-palOHAILHBIX
OYKBEHHBIX BBIPAXKECHUN;
BBIPAXKaTh B MPOCTEHIITUX
Cllydasix U3 paBeHCTBa
OJIHY IIEPEMEHHYIO YEPE3
ApYTHE,

BBIUUCIISATH B MPOCTHIX
CIIydasix 3HaYCHUS
YHCIIOBBIX M OYKBEHHBIX
BBIPAKCHUH, OCYILIECTBIISA
HE00XO0TUMBIE
MOJICTAHOBKHU U
npeoOpa3oBaHus;
M300paxarhb
CXEMaTU4YEeCKH YTod,
BEJIMYKMHA KOTOPOTO
BBIpaXKEHAa B Irpajlycax;
OILICHUBATh 3HAKH CHHYCA,
KOCHHYCa, TAHT€HCa,
KOTaHT'€HCa KOHKPETHBIX
YTJIOB.

B noeceonesnoil scuznu u npu

uzyyeHuu opyaux y4eoHvlx
npeomemos:

BBIMTOJTHSITh BBIYHUCIICHHSI
IIPU PEUICHUU 33134
MPAKTUYECKOTO
XapakTepa;

BBIMTOJTHSTh MPAKTHYCCKUE
pacyeTsl ¢
WCIIOJIb30BAHUEM TIPH
HE00X0AMMOCTH
CIIPABOYHBIX MATEPHUATIOB
Y BBIYUCIUTEIBHBIX
YCTPOMCTB;

COOTHOCHUTDH pCAJIbHBIC

Jloeapugpma, ucnorv3ys
npu HeobxoouMocmu
BbIUUCIUMENbHBLE
ycmpoucmaea;

—  NOJb308AMbCS OYEHKOU U
NPUKUOKOU npu
NPAKMU4ecKux pacuemax,

—  npoBOOUMb NO U3BECNHBIM
gopmynam u npasuiam
npeobpazosanus
OVKBEHHBIX 8bIPAHCEHUL,
BKIIOUAIOWUX CMENeHU,
KOPHU, 102apughmol u
mpuzoHoMempuiecKue
dyuryuu;

—  HaxoOumv 3HaA4eHUs
YUCNIOBLIX U OYKBEHHBIX
8bIPANCEHULL,
ocyujecmersis
Heobxooumvle
nOOCMAaHO6KU U
npeobpazoeanus;

—  uzobpascamo
cxemamuuecku yeoi,
BeUYUHA KOMOPO2O
svipasicena 8 2padycax uiu
paouanax;

—  UCNONb308aMb NPU
peutenuu 3a0a4
mabauuHvle 3Ha4eHUs:
MPUSOHOMEMPULECKUX
dyHKYUl yenos;

—  GbINOIHAMb NEPEBOO
BEUYUHBL YeNd U3
PAouaHHot Mepul 8
2paodycHy10 u 0OpamHo.

B noeceownesnoti srcusnu u npu
usyuenuu oOpyaux yueOHovix
npeomemos:

—  GbINOIHAMb OeUCMBUs C
YUCTIOBBIMU OAHHBIMU NPU
peutenuu 3a0a4
NPAKMUYECKO20
xapakmepa u 3a0a4 u3
PazuyHbIX obaacmetl
3HAHULL, UCNONbL3YS NPU




BEJIMYMHBI,
XapPaKTEPUCTUKHA OOHEKTOB
OKpY>KaIoIlIero MUupa ¢ ux
KOHKPETHBIMU YHCIIOBBIMU
3HAYCHUSIMU;

— HCHOJb30BaTh METObI
OKpYTJICHUS,
NpUOIKEHUS U
MPUKUIKY TIPU PEIICHUN
MPAKTUYECKUX 33724
MMOBCEIHEBHOM KU3HU

Heobxooumocmu
Cnpasoulvle Mamepuaivl u
BLIYUCTUMENbHbLE
ycmpoucmaea;

OYeHUBAMb, CPABHUBAND U
UCNONIL306aMb NPU
peuteHuy NPaKmu4ecKux
3004y YUCi06ble 3HAYECHUS
PeabHbIX 8eIUYUH,
KOHKpemHble YUC08ble
Xapaxmepucmuxu
00bEKMO8 OKPYIHCAIOUe20
mupa

Ypaenenuﬂ U Hepasencmea

— Pematpe nuHelinbIe
YpaBHEHUs U HEPABEHCTBA,
KBaJpaTHBIC YPABHEHUS;

— TPUBOAUTH HECKOJIBKO
MPUMEPOB KOPHEU
MPOCTEUIIIETO
TPUTOHOMETPUYECKOTO
ypaBHEHHsI BUJa: Sin x = a,
cosx=a, tgx=a, ctgx =
a, TAe a — Tabau4HOe
3HauYEHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUUYECKOMN

byHKIIIH.

B noeceownesnoti srcusnu u npu
uzyueHuu opyeux
npeomemos:

— COCTaBJIATH U pelIaTh
YpaBHEHUS U CUCTEMBbI
YPAaBHEHUH IIPU PELICHUU
HECJIOKHBIX
MPaKTUYECKUX 3a/1a4

Pewamyv payuonanvnvie
VpasHeHus u
Hepagencmaa,
npocmetiuiue
UppayuoHanvbHule u
MpucoHOMempuiecKue
VPasHeHUsl, HepageHCcmea
U ux cucmembl,;
UCNONIL308AMb MEMOObl
peuteHus ypasHeHu.
npueeoenue K uoy
«npousseoerue pasHo
HYTIIO» UNU «4ACMHOe
PABHO HYNIOY, 3AMEHA
nepeMeHHbIX,
UCNOIL308AMb MEMOO
UHMepPBaos 011 peueHus
Hepagencma,
UCNONIL306aMb
epaghuueckuti memoo 0ns
NPUONUINCEHHO20 pelleHUs
VPasHeHUll U HepageHcms,
uzobpascams Ha
MPULOHOMEMPUUECKOT
OKPYHCHOCIU MHOHNCECTEO
pewierull npoCmentuux
MPULOHOMEMPUUECKUX
VPAasHeHUll U HepageHcms,
8bINOIHAMb 0OMOOP KOpHell
VPAHeHUll UIU peuleHull
HEepagencme @
coomeemcmeu ¢
O00NOTHUMENbHLIMU




ycaosusimu u
OZcPpAHUYEHUAMU.

B noeceonesnoil scuznu u npu

uzyyeHuu opyaux y4eoHvlx
npeomemos:

COCMAsIAms U peulams
VPa8HeHUs, CUCmembl
VpasHeHull U HepaseHCmaa
npu pewienuy 3a0ay
opyeux y4yeOHvix
npeomemos;
UCNONb306AMb YPAGHEHUS
u HepaseHcmea 014
nocmpoenus u
Uccne0o8ansl
npocmeuuiux
MamemamuyecKux
Mmooenell peanbHblX
cumyayuu umu
NPUKIAOHBIX 3a0aY;
yMemb
UHmMepnpemupo8ams
NOIYYEHHbIU NPU peueHun
VpasHeHUs, HepageHCcmsd
UYL cucmemsl pe3ynbmam,
oyeHusamnv e2o
npasoonoooodue 6
KOHMeKcme 3a0aHHO
PEeanbHOU CUMyayuu uiu
NPUKIAOHOU 3A0a4u

Dyukyuu

OmnepupoBath Ha 6a30BOM
YPOBHE MOHATHUSAMHU:
3aBHCUMOCTh BEJTUYHH,
(byHKLMSA, apTyMEHT U
3Ha4YeHUe QYHKIUH,
00J1acTh ompeecHus U
MHOXECTBO 3HaYEHUH
dbyHKIHAH, rpaduk
3aBUCUMOCTH, TpaduK
byHKIIUY, HYA QYHKINH,
MPOMEKYTKH
3HAKOMOCTOSIHCTBA,
BO3pacTaHHE Ha YUCIOBOM
MPOMEXYTKE, yObIBaHUE
Ha YUCIIOBOM

Onepuposams
NOHAMUAMU. 3A8UCUMOCTIb
6eUYUH, YHKYUS,
apaymenm u 3nadenue
@yHryuu, obracmo
onpeoeneHus u
MHOIHCECTNBO 3HAYUEHUT
dynryuu, epagux
3asucumocmu, epagpux
@yHxyuu, Hyau gyukyuu,
NPOMeNCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUci080M
npomexcymke, yovieanue
HA YUCT080M




MIPOMEXKYTKE, HauOOoIbIIIee
Y HaMeHbIllee 3HaYeHHE
(GyHKIIMH Ha YUCTIOBOM
MIPOMEXKYTKE,
nepuoandeckas QyHKIHS,
NIEPUOTI;

OTIepUpOBaTh Ha OA30BOM
YpOBHE TIOHATUSIMU:
npsiMasi 1 oopatHas
MPOIMOPIIMOHAIEHOCTh
JINHEHAsA, KBalpaTU4HAas
byHKINH,
TPUTOHOMETPUYECKHE
byHKINH;

pacrio3HaBaTh rpaduku
AJIEMEHTAPHBIX ()YHKIIHI:
psIMOI 1 0OpaTHOM
MPOIOPLXOHAIBHOCTH,
JIMHETHOM, KBaAPATUIHON
GbyHKIUH,
TPUTOHOMETPUIECKHIX
GbyHKIH;

COOTHOCHUTH Tpaduku
AJIEMEHTAPHBIX (DYHKITHIHA:
npsiMOit U oOpaTHOH
MPOIMOPIIMOHATBHOCTH,
JIMHEHOM, KBaAPATUIHOMN
byHKIHH,
TPUTOHOMETPUUECKHUX
byHKIHii ¢ popmynamu,
KOTOPBIMH OHH 33/1aHBI;
HaxOJUTh 1O TpaduKy
MPUOIMKEHHO 3HAYCHUS
(GyHKIMM B 33JJaHHBIX
TOYKaX;

OTpeeNATh 10 TpaduKy
cBoiicTBa hyHKITUU (HYJIH,
MPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH
MOHOTOHHOCTH,
HauOOJbIINE U
HauMEHbBIINE 3HaUYeHUs U
T.IL.);

CTPOUTH 3CKU3 rpaduka
byHKINH,
YAOBJIETBOPSIOIIEH

npomedxCcymke,
Haubonvuiee u
HauMmeHblee 3HaueHue
@yHKYUU HA YUCTIOBOM
npomedxcymke,
nepuoouyecKkas yHKyus,
nepuoo, yemHas u
HeuemHuas yHKyuu;
onepuposams
NOHAMUAMU: NPAMAA U
obpamuas
NPONOPYUOHATLHOCHID,
JIUHENHAs, K8AOPAMUYHAS,
dynryuu,
mpusoHoMempuiecKue
dyHryuu;

onpeoensmy 3HaueHue
@yHKYUuU No 3HAYEHUIO
apeymenma npu
PA3IUYHBIX CNOCOOAX
3a0anus QyHKyuu;
cmpoums epaguxu
U3YUEHHBIX DYHKYULL,
onucvl8ams no paghuxy u
8 NPOCMeUX CLYUAsX NO
gopmyne nogedenue u
ceoticmea QhyHKyuil,
Haxooums no epagpuxy
@yHrxyuu HauborvuUe U
HaumeHblUe 3HA4eHUs,
CMpoums 3cKu3 epaghuxa
@dyHryuu,
yoosnemsopsaowel
npueeodeHHoMy Habopy
VC08ULL (MPOMENCYMKU
803pacmarus/yovieanusl,
3HayeHue yHKyuu 6
3a0aHHOl MouKe, MOYKU
IKCMPEMYMO8,
acumMnmomul, Hyu
GdyHryuu u m.o0.);
pewams ypagHeHus,
npocmeuuiue cCucmembyl
VpasHeHul, UCHONb3YS
ceolicmea yHKYull u ux
epaghuxos.




MIPUBEJICHHOMY Ha0O0py
YCIIOBHH (MPOMEKYTKH
BO3pacTaHus / yObIBaHUS,
3Ha4YeHue PyHKLINU B
3aJIaHHOH TOYKE, TOUKHU
AKCTPEMYMOB | T.1I.).

B noeceownesnoti srcusnu u npu
uzyyeHuu opyeux
npeomemos:

—  OmpeaensTh 1o rpadukam
CBOMCTBA PeaIbHbBIX
IIPOLIECCOB U
3aBUCUMOCTEHN
(HambompIINE U
HaWMEHbIIINE 3HAUCHHUS,
MIPOMEXKYTKH BO3pacTaHUs
U YOBIBaHMSI, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA U T.II.);

— HHTEpIPETUPOBATH
CBOCTBA B KOHTEKCTE
KOHKPETHOU
IIPAaKTUYECKOU CUTyaluu

B noeceownesnoti srcusnu u npu

usyuenuu opyaux yueOHoix
npeomemos:

onpeodensamo no epagpuxam
U UCNONB308aMb OIS
PpeueHUst NPUKIAOHBIX
3a0au c80UCMBA PealbHbIX
npoyeccos u
3aeucumocmeit
(Haubonviuue u
Haumenbuiue 3HA4eHUs,
NPOMENCYMKU
go3pacmanus u yovleanus
@dyHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumMnmomul, nepuoo u
m.n.);
UHMeEPNPemupo8ams
CBOLICMBA 8 KOHMEKCMme
KOHKDEmHOU
npaxmuyeckoii cumyayui,|
onpeodensimo no epagpuxam
npocmetiuiue
xapakmepucmuxu
nepuooUuyecKux npoyeccos
6 buono2uU, IKOHOMUKe,
My3bIKe, paouocessu u op.
(amnaumyoa, nepuoo u
m.n.)

Inemenmol
MAMEMAMUUECKO20 AHATU3A

— OmnepupoBats Ha 6a30BOM
YpOBHE MOHATUSAMU:
pou3BoIHAs (DYHKIIH B
TOUKe, KacaTeJabHas K
rpaduky GQyHKIUH,
MPOU3BOIHAS (PYHKIIUY;

— OIpeaensTh 3HaUCHUE
MIPOM3BOTHON (PYHKITUU B
TOYKE 110 N300pakeHUIO
KacaTeJIbHOU K TpaduKy,
MPOBEJICHHOM B ATOM1
TOUKE;

— pelaTh HEeCIOXKHbIE
3aJauu Ha IPUMEHEHHE
CBSI3U MEXKIY
MIPOMEXYTKaMH
MOHOTOHHOCTH M TOUYKaMH
KcTpeMyMa QYHKIIHH, C

Onepuposams
NOHAMUAMU: NPOUZBOOHAS
¢dynkyuu 6 mouxe,
KacamenvHas K epaghuxy
@yHKYUU, NPOU3BOOHASL
dyHryuu;

BbIUUCTIAMND NPOUZBOOHYIO
0O0HOUIeHA, MHOOYJIEHA,
K68a0pamHo2o KOpHs,
NPOU3BOOHYIO CYMMbl
dyHryu;

BbIUUCTAMb NPOUBOOHbBIE
IIeMEeHMapHbIX QYHKYUL U
ux KomouHayuii,
UCNONbL3YS CNPABOYUHbBIE
Mamepuanvl,
uccnedoamn 6
NPOCMeuuux cayuasnx




OJIHOM CTOPOHBI, U
IPOMEKYTKAMHU
3HAKOIIOCTOSIHCTBA U
HYJISIMHU IIPOU3BOAHOU
3TON (PYHKLUHU — C IPYTOM.

B noeceonesnol scuznu u npu

uzyyeHuu opyeux
npeomemos:

MOJIB3YSICh TpaduKamMu,
CpPaBHHUBATh CKOPOCTH
BO3pacTaHus (pocra,
MOBBILLIEHUS, YBEIHUUEHUS
Y T.I1.) WU CKOPOCTH
yObIBaHUS (TIaICHMS,
CHIDKCHHUS, yMECHBIIICHUS 1
T.I1.) BETUYHH B PeabHBIX
nporeccax;

COOTHOCHUTH Tpauku
pEaTbHBIX MPOLIECCOB U
3aBUCUMOCTEH € UX
OTMCAHUSMH,
BKJTFOYAIOIIIUMU
XapaKTePUCTUKU CKOPOCTH
n3MeHeHus (OBICTPBII
pOCT, TUIaBHOE MOHUKEHHE
U T.IL);

WCIIOIh30BaTh rpapuKu
peaNIbHBIX MPOLIECCOB IS
pEILIeHUS HEeCIOXKHBIX
MPUKJIAIHBIX 33729, B TOM
qucIIe ONpeaessis 1o
rpaduKy CKOpOCTb X0za
npoiiecca

¢dynkyuu Ha
MOHOMOHHOCMY,
Haxooums HauboIbuiUe U
HaumeHblue 3Ha4eHUs
@yHryul, cmpoumao
2paguKu MHO204IEHO8 U
npocmenuux
PAYUOHATLHBIX PYHKYULL C
UCNOTb308AHUEM
annapama
MaAmMemMamuyecKo2o
aHanusa.

B noeceonegnol scuznu u npu

uzyyeHuu opyaux y4eoHvlx
npeomemos:
pewams nPUKIaoHbvle
3a0auu uz buono2uu,
Qusuxu, xumuu,
IKOHOMUKU U OPYUX
npeoMemos, Cés3aHHble C
uccneoosanuem
xapakmepucmux
PeanbHbIX NPOYECcos,
HAxXoxMcoeHuem
HaubOILUUX U
HaUMeHbUWUX 3Ha4eHUll,
CKOPOCMU U YCKOPEeHUsL U
uUHmMepnpemupo8ams
NOYYeHHble Pe3yIbmamsl

Cmamucmuka u meopusn
6eposamuocmeil, 102uKa u
KoMOunamopuka

OmnepupoBatb Ha 0a30BOM
YPOBHE OCHOBHBIMHU
OIUCcaTeIbHBIMU
XapaKTepUCTHKAMHU
YUCJIOBOTO Habopa:
cpenHee apuMEeTHIECKOE,
MeauaHa, HanOoJIbIIee U
HaMMEHbIIEe 3HAUCHUS;
OTIepUpOBaTh Ha OA30BOM
YPOBHE OHATHUSIMHU:
94acTOTa M BEPOSTHOCTh
COOBITHS, CITy4alHBIN
BBIOOP, OTIBITHI C

Hmems npeocmasnenue o
OUCKDEMHbIX U
HenpepuLeHbIX CIYYAUHBIX
BeUYUHAX U
pacnpeoeneHusix, o
He3a8UCUMOCTU
CILYUAUHBIX BETUYUH,
umems npedcmasierue 0o
VCILOBHOU 8EPOSMHOCIU U
0 NOJHOU 8EPOAMHOCTIU,
NPUMEHSIMb UX 8 PeuleHUl
3a0auy;

umems npedcmasienue o




PaBHOBO3MOKHBIMH
3JIEMEHTaPHBIMHU
COOBITHSIMHY;

—  BBIYUCIIATH BEPOSITHOCTH
COOBITHH HAa OCHOBE
ITOJICYETA YHCJIa HCXO/I0B.

B noeceonegnol scuznu u npu
uzyueHuu opyeux
npeomemos:

— OLICHUBATh U CPAaBHUBATH B
MPOCTBIX CITydasx
BEPOSTHOCTH COOBITUH B
peaNbHON KU3HU;

— YUTaTh, COMOCTABIIATH,
CpaBHHBATb,
UHTEPIPETUPOBATH B
MPOCTBIX CITydasx
peasibHbIEe TaHHBIE,
Mpe/ICTaBJICHHbIE B BUIE
TaOJIMII, TUarpamm,
rpadgukoB

BANCHBIX YACTIHBIX BUOAX
pacnpeoeneHuti u
NPUMEHSIMb UX 8 PeuleHUl
3a0auy;

B noeceonesnotl scuznu u npu

uzyueHuy opyeux
npeomemos:

BLIYUCTIAND UTU
OYeHUBamv 8epOSMHOCIU
coObIMuUll 8 peanbHol
HCUHU,

8b10Upams NOOX00sUUe
MemoObl npedCcmasieHus u
00pabomku OaHHbIX,
yMemb peuanms
HeCl0M#CHble 3a0ayU Ha
npuMeHeHue 3aKoHa
bobUUX YUCen 8
coyuonouu,
cmpaxosanui,
30pasooxpaneHuu,
obecneyeHuu
bezonacnocmu HaceneHus.
8 UPe36bIUALIHbIX
cumyayusx

Texcmoevie 3a0auu

— PemaTte HECIOXHBIE
TEKCTOBBIC 3a/1a4H Pa3HBIX
THIIOB;

— aHAIM3HPOBATH YCIIOBUE
3a/laud, IpH
HEO0XOAUMOCTHU CTPOUTH
JUTSI €€ perIeHUs
MaTeMaTUYeCKYI0 MOJICTb;

— IOHUMATh M MCIOJIb30BaTh
JUTSL PEIICHUs 3a/1a4un
nHpopmMaruto,
MIPEACTABICHHYIO B BUJIE
TEKCTOBOM M CHMBOJILHOM
3aIlMCH, CXEM, TaOIuII,
Jrarpamm, rpaukos,
PUCYHKOB;

— JIEWCTBOBATE II0
QITOPUTMY,
coJiepKalliemMycs B
YCIIOBUY 3a]1a4U;

— HCIIOJIB30BaTh JIOTHYCCKHE

Pewamv 3a0auu paznvix
MUnos, 8 Mom yucie
3a0ayu NOGbIUEHHOU
mpyoHocmu,

8b10UpamMb ONMUMATLHYLU
Memoo peulenus 3a0ayu,
PACCMampusas paziuyHole
Memoobl;

Cmpoums Mooeib
peuteHus 3a0ayu,
npoeooumv
dokazameinbHble
paccysicoenust,

pewams 3a0a4u,
mpebyowue nepebopa
8APUAHMO8, NPOBEPKU
VCa08uUll, 8b100pa
ONMUMATLHO20
pesynbmama;
AHATUUPOBAMND U
UHMeEpPNpemuposams




paccyxaeHus npu
pEIIeHNH 3a/1auH;
paboTaTh ¢ U30BITOYHBIMU
YCIIOBUSIMHU, BBIOWpast U3
Bcei nH(pOpMaIINH,
JaHHEIE, HEOOXOTMMEIE
JUIS pellieHus 3a/1auH;
OCYILIECTBIISITh
HECJIOKHBIN TIepedop
BO3MOXHBIX PEIICHUH,
BBIOMpast U3 HUX
ONTUMAJIBFHOE TIO
KpUTEPHSIM,
chopMyITUPOBAHHBIM B
YCIIOBUU;

aHAIIM3UPOBATH U
UHTEPIPETHPOBATH
MOJIy4YE€HHBIC PEIICHUS B
KOHTEKCTE YCIOBHUS
3a/1a4u, BEIOUpATH
pelIeHus, He
MIPOTUBOpEYAIlNe
KOHTEKCTY;

pelaTth 3ajauy Ha pacyeT
CTOMMOCTH TMOKYTIOK,
YCIIYT, TIO€3/I0K U T.IL.;
peliaTh HEeCI0KHbBIE
3aJlauM, CBA3aHHbIE C
JI0JIEBBIM Y4aCTHUEM BO
BJaJieHHH (hUpMOii,
MPEINPUATHEM,
HEJBM)KHUMOCTBIO;
peliaTth 3aa4u Ha
MIPOCTHIE MTPOLICHTHI
(cucTeMbl CKUIOK,
KOMMCCHH) U HA
BBIYHCIICHHUE CIIOKHBIX
MIPOLIEHTOB B Pa3IMYHbIX
CXeMax BKJIaJIOB,
KpPEAUTOB U UIOTEK;
peuiaTh MpaKTHIEeCKHe
3a1a4uu, TpeOyromme
UCIOJIb30BAHUS
OTpHUIATENIbHBIX YHCEN: Ha
orpeaeneHue
TEeMIIEPaTyphl, HA
OTIpeIeTICHUE OJTOKEHUS

pe3yremaml 8
KOHMmMeKcme YCio6ust
3a0auqu, vioupamo
peuterus, He
npomueopevaujue
KOHMeKcmy;

nepesooums npu peuieHuu
3a0ayu uHpopmayuo u3
00HOIU hopmbl 6 Opyeyio,
UCNOL3YA NPU
HeoOX00UMOCMU CXeMbl,
mabauysl, epaghuxu,
ouazpamml;

B noeceownesnoti scusnu u npu

uzyyeHuu Opyeux
npeomemos:

peuams nPpaKkmuiecKue
3a0a4u U 30044 U3
opyaux npeomemos




Ha BpeMeHHOH ocH (710
HaIew 3pbl ¥ Toclie), Ha
JBUKEHHE JICHEKHBIX
CpenCTB (MPUXOJ/pacxon),
Ha OTpe/ieNieHue
TJTyOUHBI/BBICOTHI U T.IL.;
UCIIOJIb30BaTh MOHSTHE
Macriraba s
HAaXO0XJIEHHUSI pACCTOSIHUI
U JUTMH Ha KapTax, IIaHax
MECTHOCTH, TUIaHAX
MOMEIIIEHUH, BIKPOUKAX,
pu paboTe Ha
KOMITBIOTEPE U T.II.

B noeceownesnotl scusnu u npu

UzyueHuu opyeux
npeomemos:

peliaTh HeCIOKHBIC
MpaKTHYECKHE 3a/1a4H,
BO3HUKAIOIINE B
CUTYyaIIUSX MTOBCEIHEBHOU
KU3HH

Hcmopuﬂ mamemamuKu

OHI/ICBIBaTB OTACJIBHBIC
BBIJIAIOIIUECS PE3YIbTATHI,
HOJIy‘-IeHHBIe B X04¢€
Pa3BUTHS MaTEMaTUKHU KaK
HayKH;

3HATh IIPUMEPEI
MaTeMaTHUYCCKUX
OTKPBITUHA U UX aBTOPOB B
CBSI3H C OTCUYCCTBCHHOM 1
BCEMUPHOH UCTOPHUENH;
IIOHUMATh pOHB
MaTeMaTUKH B Pa3BUTHH
Poccun

IIpeocmasnsame 6xnad
8bL0AIOUUXCSL
MaAmemamuros 8
paszsumue Mamemamuxu u
UHBIX HAYYHBIX 0bacmell;
NOHUMAMb POJlb
MamemMamuxy 8 pa3eumu
Poccuu

Memoovr mamemamuru

IIpuMeHATHL U3BECTHBIE
METO/IbI ITPH PELICHUH
CTaHJapTHBIX
MaTEeMaTHYECKUX 3a7ad;
3aMedarb U
XapaKTepUu30BaTh
MaTEeMaTHYECKHE
3aKOHOMEPHOCTH B
OKpY’KaroIleu
JIeNCTBUTEIILHOCTH,
IIPUBOJIUTH IIPUMEPBI
MaTeMaTHYeCKUX

Hcnonvzoeamov ocnosHbie
Memoobl
ookazamenbcmed,
npoeooumv
00KaA3amenbCcmeo u
6bINOJIHAMb
onposepoiceHue;
NPUMEHSMb OCHOBHbLE
MemoOobl pelieHus
Mamemamuyeckux 3a0au;
HA OCHOBe
Mamemamuyeckux




3aKOHOMEPHOCTEN B 3aKOHOMepHOCmel 8

MIPUPOJIE, B TOM YHCIIe npupooe
XapaKTepU3YIOIINUX Xapaxkmepuzoeamau
KpacoTy U COBEPILEHCTBO Kpacomy u co8epuieHcmeo
OKpY’KaloIllero Mupa u OKpyHCaoujeco Mupa u
MPOU3BEICHUI UCKYCCTBA npousseoeHull UCKyccmed,

—  npumensms npocmeriuiue
npocpammubie cpeocmsd u
91EeKMPOHHO-
KOMMYHUKAYUOHHbBLE
cucmemvl npu peuteHuu
Mamemamuyeckux 3a0ay

I1. Conep:xxanue y4yeOHOro npeamMera «AJjredpa u Ha4YajIa MaTeMAaTUYECKOT0 AHAJIU32»
(0a3zoBbIii ypoBeHnb)» B 10 kiacce.

B cootBercTBUM ¢ punsAToi KoHuemnuei pa3BuTHs MaTeMaTHUIeCKOro 00pa3oBaHus B
Poccuiickoit ®denepannu, MaTeMaTu4eckoe 00pa3oBaHKE PelIaeT, B YaCTHOCTH, CIEAYIOIINE
KJIIOUEBBIE 33/1aUH:

—  IPEeNOCTaBIATh  KAKJIOMY  OOydarolmeMycsi BO3MOXHOCTb  JTOCTH)KEHUS  ypPOBHS
MaTeMaTUYECKUX 3HAaHUH, HEOOXOIMMOTO TS TallbHEUIIEH YCTICIIHON KU3HH B OOIIECTBEY;

—  «obecreynBaTh HEOOXOUMOE CTPAHE YMCIIO BBIMTYCKHUKOB, MaTeMaTH4ecKasl MOJrOTOBKa
KOTOPBIX JIOCTaTOYHA JJIsi TMPOJOJDKEHUS 00pa3oBaHWs B pa3IUYHbIX HAMNpaBICHUSIX MU JUIS
NPAKTUYECKONW  JEATENbHOCTH, BKJIIOYas IMpEernojaBaHUE€ MaTeMaTUKH, MaTeMaTHYecKHe
UCCIIeIoBaHMsL, paboTy B cepe MHPOPMALMOHHBIX TEXHOJIOTHNA U JIP.»;

— «B OCHOBHOM O00IIeM U cpeaHeM o0meM oOpa30oBaHMU HEOOXOIUMO MPEeayCMOTPETh
HOJATOTOBKY OOYYalOIIMXCSl B COOTBETCTBMHM C MX 3alpocaMd K YPOBHIO IMOJITOTOBKH B cepe
MaTeMaTHYECKOro 00pa3oBaHUs».

COOTBETCTBEHHO, BBIJCNAIOTCS TPHU HANIPaBJICHUS TPeOOBaHUI K pe3yibTaTaM MaTeMaTHYECKOTO
0o0pa3zoBaHUsI:

1) TpakTUKO-OPHEHTHUPOBAHHOE MaTeMaTHYECKOe 00pa3oBaHue (MaTeMaTHKA ISl )KU3HU);

2) MareMarwuKa JJIi UCIIOJIb30BaHMs B Ipodeccun;

3) TBOpYECKOE HampaBJICHUE, HA KOTOPOE HAIleJIeHbl T€ 00ydJarolrecs, KOTOpbIe MIaHUPYIOT
3aHUMAaTbCA TBOPUYECKOW M MCCIIE0BATENbCKOM paboToil B 00JacTH MaTeMaTuku, (hU3KKH,
HSKOHOMHKH U APYTHX 0OIACTSIX.

OTH HaNpaBlICHUs peaTu3yloTCs B IBYX OJIoKaxX TpeOOBaHMI K pe3yabTaTaM MaTeMaTHYeCKOro
o0OpazoBaHwUs.
Ha 6a3oBoM ypoBHe:

— BommyckHuk Hayuyuress B 10 kmacce: i HCNONB30BAaHMST B IOBCEHEBHOW KU3HHU U
o0ecrieyeHrss BO3MOXKHOCTH YCIIEHIIHOTO MPOJODKEHHS OOpa3oBaHMsI MO CHEIHATBbHOCTSIM, He
CBSI3aHHBIM C MPUKIIAIHBIM HCIOJIb30BAHUEM MATEMATUKH.

—  BBINYCKHUK MOJYYHMT BO3MOKHOCTH HayuyHuThcs B 10 Kiacce: i pa3BUTUSL MBILUICHHUS,
UCIIOJIb30BAaHUS B TOBCEIHEBHOM KHU3HU U 00ecreueHHs] BO3MOXKHOCTH YCIIEUIHOTO MPOJIOIKEHHS
00pa30BaHUs 10 CIIEUATBEHOCTSM, HE CBSI3aHHBIM C IPUKJIAJHBIM HCIIOJIb30BAHUEM MAaTEMATUKH.

B cootBeTcTBUM ¢ DenepanbHbIM 3aKk0HOM «O0 oOpazoBanuu B PO» (cT. 12 1. 7) opranuzanmu,
OCYIIECTBIISIONINE 00pa30BaTEIbHYIO NEATEIbHOCTh, PEATU3YIOT 3TH TPEOOBaHNUS B
00pa3zoBaTebHOM IMPOIIECCE C YIETOM HACTOSIIEH TPUMEPHOU OCHOBHOM 00pa3oBaTeIbHOM



IIpOrpamMMbl KaK Ha OCHOBE y4eOHO-METOAMUYECKUX KOMIIEKTOB COOTBETCTBYIOILETO YPOBHH,
BXxoaIuX B PenepaibHblil nepeyeHb MuHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
denepanun, Tak ¥ C BO3SMOXKHBIM HCIIOJIb30BAHUEM UHBIX ICTOYHHKOB Y4eOHOI nHpOpMarmm
(yueOHO-MeTOoAMUECKHEe TTOCOOMS, 00pa3oBaTeIbHBIE MOPTAIBI U CAHTHI U JIP.)

[lenu ocBoeHuUst mporpamMmMbl 6a30BOro ypoBHS — o0ecredeHre BO3MOKHOCTH HCIIOIb30BaHUS
MaTeMaTHYeCKUX 3HAaHUN 1 YMEHHI B OBCEHEBHOM KU3HU U BO3MOKHOCTH YCIIEUTHOTO
MIPOJOJKEHHS 00pa30BaHus MO CIEUANTBHOCTSIM, HE CBA3aHHBIM C MPUKIIAAHBIM HUCTIOIb30BAaHUEM
MaTEMaTHKH.

[Tporpamma o mareMaTHke Ha 6a30BOM ypOBHE IpeHa3HaueHa I 00yUJaromuXCsl CpeTHeH
IITKOJIbI, HE UCTIBITHIBABIINX CEPbE3HBIX 3aTPYIHEHUH Ha MPEABIAYIIETO YPOBHS O0YUCHHUS.
OOyuaromuecs, OCyIIeCTBISIONINE 0O0yueHHEe Ha 0a30BOM YPOBHE, JIOJKHBI OCBOUTH 00IIHE
MaTeMaTHYeCKUe YMEHHsI, HEOOXOAUMBIE /IS )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHH
MOJIY4al0T BO3MOKHOCTh U3YUUTh MPEIMET IITy0Ke, C TEM, YTOObI B AalIbHEHIIIEM MTPU
HE0OXOIMMOCTH U3Y4aTh MaTEMATHKY JUIsl MPOPECCUOHATBHOIO TPUMEHEHHS.

[IpumepHbIe MporpaMMbl COAEPKAT CPABHUTEIHHO HOBBIN JJIs1 POCCUICKOM IIKOJIBI pa3ies
«BeposiTHOCTB U cTatucTuka». K aTomMy pazzieny oTHOCSTCS TakKe CBEACHUS U3 JIOTUKH,
KOMOMHATOPHUKHU U Teopuu rpadoB, 3HAUUTEIHLHO BapbUPYIOIIHECS B 3aBUCUMOCTH OT TUTIA
MIPOTPaMMBI.

Bo Bcex nmpumepHBIX mporpaMMax 00JIbII0e BHUMAHUE YIESIeTCs MPAKTUKO-OPUEHTHPOBAHHBIM
3agauam. OIHa U3 OCHOBHBIX II€JIel, KOTOPYIO Pa3paOdOTUYMKU CTaBHIIHU Iepe] co0oil, — co3aarh
MIPUMEPHBIEC IPOTPAMMEI, TJI€ €CTh MECTO TPUMEHEHHIO MATEMaTUIECKIX 3HAHUN B KHU3HHU.

[Tpu u3yyeHnn MareMaTUKH OOJIBIIIOE BHUMAHUE YAESAETCS Pa3BUTHIO KOMMYHUKATUBHBIX
ymeHui (hopMyIupoBaTh, apryMEHTHPOBATh M KPUTHKOBATH), (POPMHUPOBAHUIO OCHOB
JIOTUYECKOTO MBIIIJICHHS B YACTH MPOBEPKH UCTUHHOCTH U JIOKHOCTH YTBEPKIECHUH, TOCTPOCHUS
MPUMEPOB ¥ KOHTPIPHUMEPOB, LIENOYEK YTBEPKACHHM, (HOPMYIUPOBKU OTPUIIAHUM, a TaKXKe
HEOOXOJUMBIX M JJOCTATOYHBIX YCIOBHIA.

ba3oBblii ypoBeHb

OcHoBHasi 0a3oBasi nporpaMmma

Auire0pa 1 HayaJIa aHAJIU3A

[ToBropenue. Pemenre 3aaa4d ¢ UCMOJIB30BAHUEM CBOWMCTB YHCE U CUCTEM CUMCIICHHUS,
JETUMOCTH, JTOJIEN U YacTel, MPOLEHTOB, MOIyJiel yuces. Pemenne 3a1a4 ¢ uCrojab30BaHUEM
CBOMCTB CTeneHel U KOpHEH, MHOTOWICHOB, TpeoOpa30BaHUi MHOTOUJICHOB M IPOOHO-
palMOHATBHBIX BBIPAKEHUM.

Pemrenue 3aia4 ¢ UCNOJIB30BaHUEM I'PAlyCHOM MephI yriia. Moyib 4uciia ¥ ero CBOMCTBA.
Pemenue 3a1a4y Ha IBUKEHHUE U COBMECTHYIO Pa0OTY C MOMOIIBIO TUHEHHBIX M KBaAPATHBIX
ypaBHEHUM U UX cUCcTeM. Penienue 3a7a4 ¢ MOMOIIbIO YUCIOBBIX HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJIHOI MepeMEHHOMN, C MPUMEHEHNEM U300paKEHHUsI YHCIIOBBIX IPOMEKYTKOB.
Pemenue 3amau ¢ uCnosib30BaHUEM YUCIIOBBIX QYHKIMKA U UX TpadukoB. Mcnonb3oBanne CBONCTB
Y TpaKOB JTUHEHHBIX U KBAAPATUYHBIX (PYHKIUH, 0OpaTHOW MPONOPIIUOHATBFHOCTH B (PYHKITUN

y= \/; . 'padmyeckoe penieHne ypaBHEHU 1 HEPABEHCTB.

Tpuronomerpuueckas OKpy>KHOCTb, paduannas mepa yeaa. CUHyc, KOCUHYC, TAHT€HC, KOMAH2EHC
MPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO U CIEIACTBUS U3 HETO.
3HaveHus TpuroHomeTpudeckux Gyukmuit as yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

T T T T
0, —, —,—, — pan). Popmynvl CLOAHCEHUSL MPULOHOMEMPULECKUX PYHKYUL, POpMYTbL
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npusedeHust, hopmyvl 0BOUHO20 APSYMeHMA. .



Hynu QyHKIMM, TpOMEXyTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTh. Hanboubiee 1 HanMeHbIee
3HaueHne pynkiuu. [leprnoanueckne Gynkiuu. YeTHOCTh M HeUeTHOCTh GyHKIMMA. CrodicHbie
Gdynxyuu.

TpuroHomerpuueckue GyHKIMH } =COSX, Y =SInX, y =tgx. @yuxyus y = ctgx . CBoiicTBa
U Tpa K TPUTOHOMETPHUECKUX (PYHKITHH.

APKKOCHHYC, apKCUHYC, apKTaHT€HC uucna. Apkxomaneenc yucaa. IIpocteiinme
TPUTOHOMETPUYECKHE YpaBHEHUs. PelieHre TPUrOHOMETPUUECKUX YPAaBHEHHIA.

Obpammuvie mpuzonomempuieckue QyHKyuu, ux ceoticmsa u epaguxu. Pewenue
APOCMeUuux mpuecoHOMempuyecKux HepageHcms.

Memoo unmepeanos 0 peulerus HepaseHCma.

IIpeobpazosanusn epaguros hyukyuii: cogue 80071 KOOPOUHAMHBIX OCelU, PACMICEHUE U
colcamue, ompaxjcerue OMHOCUMENbHO KOOPOuHamuwix ocell. I paghuueckue memoosi peutenus
YpasHeHull u HepaseHcma. Peuienue ypagueHuil U HepaseHCcma, Co0epICAUx nepemenHyro noo
3HAKOM MOOYJIAL.

Bzaumno obpamuvie pynxyuu. I pagpuxu 83aummo oopamuwix h)yHKyuil.

Ypaenenus, cucmemul ypaenenuii c napamempom.

ITpousBonnas ¢pyHkuuu B Touke. KacarenbHas k rpaduky ¢pyHkiun. ['eomerpuyeckuii n
bu3ndecKuii CMbICK Tpou3BoAHON. [Ipon3BoIHbIE SNIeMeHTapHbIX GyHKIMH. [Ipasuna
ougpepernyuposanusi.

Bmopas npouszsoonas, ee ceomempuueckuti u puzuyecKuti CMbici.

[ToHsTHE O HEMIPEPBIBHBIX GYHKIUAX. TOYKH IKCTpeMyma (MaKCHMyMa U MUHHMYMa).
HccnenoBanue dyieMeHTapHBIX (DYHKIIHMIA HA TOYKH YKCTPEMyMa, HauOoJIbIee 1 HauMEHbIIIee
3Ha4YeHHE C MOMOIIBIO TPOU3BOAHON. [locmpoenue epaguxos QynKyuii ¢ NOMOWbIO NPOU3BOOHDIX.
Ilpumenenue npousso0HOU NPU peuteHul 3a0ay.

BeposiTHOCTBH U cTaTHCTHKA. PaboTa ¢ JaHHBIMHU

[ToBTOpenue. Pemenue 3ana4y Ha TabIu4YHOE U rpaduuecKoe IpeCTaBIeHUe JaHHbIX.
Hcnonp30BaHre CBOMCTB U XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CPEAHHX, HAMOOJIBILIETO U
HAaUMEHBIIIETO 3HAUEHUS, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpeoeneHue 4acmomol u
eeposimHocmu coobimuil. Bviuucnenue eeposamuocmeti 6 onblmax ¢ pagHO803MONCHbIMU
aemMenmapHeiMu ucxooamu. Pewenue 3a0ay c npumenenuem komounamopuxu. Pewenue 3adau na
8bIUUCTICHUE 8EPOAMHOCMEN HE3A8UCUMBIX COObIMULL, NPUMEHEHUE POPMYIbL CILOHCEHUS
sepoamuocmeti. Pewenue 3a0au ¢ npumenenuem ouazpamm Jiinepa, depeea 6eposmuocmel,
@opmynvr beprynnu.

Yenosnas eepoasmnocme. [Ipasuno ymnoscenus eeposmuocmeti. Popmyna noaHou 6eposmHoOCmu.
Pacnpeoenenue cymmor u npoussedenus He3a8UCUMbBIX CLYYAUHBIX GETUYUH.

Henpepuignvie cnyyaiinvie senuuunsl. Ilonsamue o nnomuocmu éeposmuocmu. PagnomepHnoe
pacnpedeneHue.

Ionamue o nopmanorom pacnpedenenuu. Ilapamempsl HopmanvHozo pacnpedenenus. Ilpumepvl
CYYAUHBIX 8ETUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PEuHOCmb USMEPEHUN, POCM
yenoeexa).



III. TemaTuveckoe MIAHUPOBAHHUE C YKA3aHUEM KOJHYECTBA YaCOB, 0TBOJAMMBbIX HA
OCBOEHHE KAKI0H TEeMbI

B yue6noM murane 10 kimacca Ha mpeaMeT «Anredpa U Hadaja MaTeMaTHYECKOTO aHAIM3a»
(6a30Bb1it ypoBenb) orBogutcs 102 waca (3 94 B HeZeNio).

10 kaace
KoanuectBo
Ne n/m HanmeHoBaHMe TeM U pa3ies1oB
4yacos

1. [ToBTOpenue marepuana 7-9 KiaccoB 2

I'nasa 1. /lelicTBUTE/IbHBIE YHCJIA.
2. HarypanbsHsle u niensie yucna 2
3. PanmmonansHbBIE UnCIa 1
4. HppaunoHaneHble ynciia 1
5. MHOKeCTBO NEHCTBUTENBHEBIX YHCET 1
6. Moaynb IEMCTBUTENBHOTO YUCTIA 2
7. Koumponvnas paboma Nel 1
8. Meton MaTreMaTUYECKON MHIYKIIMU 1

I'naBa 2. YucaoBble GyHKImmn
9. Onpenenenre YnuciIoBol (GYHKIIMU U CIIOCOOBI €€ 3aaHus 2
10. CaoiicTBa QyHKIHUH. 2
11. [lepuoanueckue GpyHKINN 1
12. OObpaTHas GpyHKIHS 2
13. Koumponvnas paboma Ne2 1

I'maBa 3. Tpuronomerpudeckue pyHKINU
14. Uucnosast OKpyKHOCTb 1
15. Uucnoast OKpy>KHOCTb Ha KOOPAMHATHOU IJIOCKOCTH 2
16. Cunyc u xocunyc. Tanrenc nu Koranrenc 2
17. Tpuronomerpuueckre GyHKIUU YUCIOBOIO apryMEHTa 2
18. Tpuronomerpuueckre GyHKIUU YIIIOBOTO apryMEeHTa 1
19. OYHKIMH y=SINX, y=COSX, UX CBONCTBA U rpa@uKu 2
20. Koumponvnas paboma Ne3 1
21. [Toctpoenue rpaduka pynkiuu y=mf(x) 2
22. [Toctpoenue rpadpuka pynkuun y=f(kx) 2
23. I'paduk rapmoHUYEeCcKOro KOJIeOaHUS 1
24, OyHKIMH y=tgX, y=ctgX, UX CBOHCTBa U rpapuKu 2
25. OO6paTHble TpUrOHOMETpUYECKUE (HYHKITUI 2

I'naBa 4. Tpuronomerpuyeckue ypaBHeHUs
26. [Ipocreiilne TPUrOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA
217. Meroas! peleHNs] TPUTOHOMETPUYECKUX YPAaBHECHUN
28. Koumponvnas paboma Ne4 1

I'nasa S. [IpeoOpa3oBanne TPUTOHOMETPHYECKHX BbIPasKeHU
29. CHHYC ¥ KOCUHYC CYyMMBI ¥ pa3HOCTH apI'yMEHTOB 2
30. TaHreHc cyMMBI ¥ pa3HOCTb ApIyMEHTOB 2
31. @opMyIIbl IPUBEACHUS 2
32. ®opMyibl ABOIHOTO aprymeHTa. @opmyIibl HOHMKEHHS CTEIEHU 2




33. ITpeoOpa3oBanue CyMMBbI TPUTOHOMETPUUECKUX (PYHKITHI B 2
MIPOU3BEICHUE

34. [TpeoOpa3oBanue NPOU3BEACHHUSI TPUTOHOMETPUUYECKUX (YHKIUN B | 2
CyMMy

35. [TpeobpaszoBanue BeipaxeHus Asinx+Bcosx k Bumy Csin(x+t) 1

36. Mertoasl peleHns] TPUTOHOMETPUYECKUX YPaBHEHUHN

37. Koumponvnas paboma Ne5 1
I'naBa 6. KommiekcHbie yuciaa

38. KomrekcHbie urcna v apuMeTHIEeCKHe Onepaluy HaJl HUMU 1

39. KoM1uiekcHble yncia 1 KOOpAMHALMOHHAS MIJI0CKOCTh 1

40. Tpuronomerpuueckas Gopma 3arnucyu KOMIUIEKCHOTO YHclia 1

41. KommuiekcHble uncna u KBagpaTHbIe YPaBHEHUSI. 1

42. Bo3BeneHme kOMIIJIEKCHOTO YHCJIa B CTelleHb. M3BlIeuenne 1
KyOMUYeCKOTro KOPHsSI U3 KOMIIEKCHOTO YHCIIa

43. Koumponvnas paboma Ne6 1
I'nasa 7. IIpousBoanas

44, HucnoBble OCIEN0BATENBHOCTH 1

45. [Ipenen yncnoBoil mocnea0BaTEILHOCTH 1

46. [Ipenen pynkuuu 1

47. Omnpenenenue Npou3BOIHOMN 1

48. Beruncnenue npousBoaHbIX 2

49. HuddepenunpoBanue crnoxuoit pynkun. leddepenunpoBanue 2
o0paTHOH QYHKIINH

50. VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKINUN 2

51. Koumponvnasa paboma Ne7 1

52. [IpuMeHneHne MPON3BOHOM MIJIs1 UCCIIEAOBAHMS (HYHKIIUN 2

53. [Toctpoenue rpadukoB GyHKIIHIA 2

54. [TpuMmeHeHrne TPOU3BOTHOM TSI OTBICKAHMSI HAMOOBIINX BEIHYMH | 3
Y HAaMEHbIIINX 3HAYeHUHN

55. Koumponvnas paboma Ne§ 1
I'naBa 8. KomOuHaTOpUKa U BEPOSATHOCTH

56. [IpaBuio ymuoxxenus. Kombunaropusie 3agauu. [lepecTaHoBKY U 1
(dakTopuasl

57. Br160op HeckoabKuX 351eMeHTOB. buHoMuHanbHble koddduumentsr | 1

58. Cayvaiinbple COOBITHS U BEPOSTHOCTH

59. Koumponvnas paboma Ne9 -

60. [ToBTOpEHUE 11

HUTOI'O | 102 yaca




