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PaGouas nporpamma

K Y4eOHUKY «AJuredpa u Hayaja MmaTeMaTH4yeckoro anaiausa 11 kinace», C.M.
Huxoubckuii u 1p., (0a30BbIi YPpOBeHb), 3 4aca B HeAeJII0

I[HosicHuTEIbHASA 3aIUCKA.

Paboyas mporpamma cocraBieHa Ha OCHOBe (hefepalbHOTO KOMIIOHEHTA
rOCyIapCTBEHHOTO CTaHAapTa 00IIero oopa3oBaHus, MPUMEPHOH MPOTrpaMMbl IO MaTEMATHKE
cpenHero (MoTHoro) o01mero oopazoBanus (0a30BbI YPOBEHB) IS 00IIE00pa30BATEIIBHBIX
mrkos(coct. I.M.Ky3nenoa, H.I'. Munmtok.), x yaeonuky C.M. Hukonbckoro u ap. «Anredpa
Y Hayajia MaTeMaTH4ecKoro aHanu3ay, 11 kiacc, yueobnoro miana MbOY CraxaHoBckast mKoJia
Ha 2020-2021 y4eOHslii ron.

O6Lwasn xapakrepucTuka yuebHoro npeameTa

[Ipn um3yueHun Kypca MareMaTHKd Ha 0a30BOM YPOBHE MPOJODKAIOTCS M TMOJTYYarOT
pa3BUTHE COJEpXKATEIbHBIE JUHUU: «Anceopar, «DynKkyuuy», «YpasHenus u HepaseHcmeay,
«l'eomempusny, «Inemenmovt KOMOUHAMOPUKU, MEOPUU EePOAMHOCHEN, CMAMUCMUKU U
Jaocukuy, BBoAUTCA JUHUS «Hauana mamemamuueckozo ananuza». B pamkax yka3aHHBIX
CoJIepKaTeIbHBIX JIUHUI pelIaoTcs ciaeayrolne 3a1a4n:

cucreMarusanus CBeJIeHI/Iﬁ 0 4YuCiiax; U3Y4CHHUEC HOBBIX BHUI0B YHMCJIOBBIX BBIpa)KeHI/Iﬁ )51
CbOpMy.]'I; COBCPIICHCTBOBAHHUE TIPAKTHYCCKHX HABBIKOB U BEIYUCIIUTEILHOU KYJIbTYPBHbI,
pacivpeHye U COBEpIICHCTBOBAaHUE alreOpanyeckoro ammnapara, cOpMUPOBAHHOTO B OCHOBHOM
IOKOJIEC, U €TO MPUMEHCHUEC K PEIICHHUIO MAaTEMATHUYCCKNX U HEMATEMATUUCCKHUX 3a1aY;

paciiupeHue U CHCcTeMaTu3alus OOMMX CBeleHUH O (YHKIMSX, MOIMOJIHEHHE Kiacca
M3y4aeMbIX (PYHKUUN, WIUTIOCTPAIHS IUPOTHI MpUMEHEHUs! QYHKIHM A1 ONMMCaHUs U U3YYEeHUS
peabHBIX 3aBUCUMOCTEH;

pa3BUTHE TMPEACTABIEHUH O BEPOSATHOCTHO-CTATUCTUYECKHMX 3aKOHOMEpPHOCTAX B
OKPY)KAIOILIEM MHUpPE, COBEPUICHCTBOBAHWE HHTEUIEKTYaJIbHBIX M PEYEBBIX YMEHHIl IyTeMm
oforaieHs: MaTeMaTHYeCKOro sSI3bIKa, Pa3BUTHS JJOTHUYECKOTO MBIIIJICHHUS;

3HAKOMCTBO C OCHOBHBIMHU UAESIMH U METOJaMU MaT€MaTUYECKOT0 aHaIn3a.

Uenwn

N3yueHune MaTeMaTUKU B cTaplleil mkoJe Ha 0a30BOM YpOBHE HAIIPABICHO HA JOCTHKEHHE

CIICAYIOIINX LIETICH:

e (opMupoBaHHe NpeACTABJIEHUI O MaTEMaTHKE KaK YHUBEPCATIbHOM s3bIKE HAYKHU, CPEJICTBE
MO/IEIIMPOBAHUS SIBJICHUH U MPOLIECCOB, 00 MIESIX U METOJIaX MaTeMaTHKH;

e pa3BHUTHe JIOTUYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOI'O BOOOPaXKEHUS, alrOPUTMUYECKON
KYJIBTYpbl, KPUTUYHOCTU MBIIUICHUS Ha YpOBHE, HEOOXOAMMOM Jjsi 00yyeHHs B BBICIICH
LIKOJIE 10 COOTBETCTBYIOIIEH CHELMaNbHOCTH, B Oyaymed mnpodeccuoHalIbHON
NeSATeIbHOCTH;

® OBJIA/ICHHMEe MATEeMaTHYeCKUMU 3HAHUSIMH M YMEHHMSIMHU, HEOOXOJUMbIMH B TIOBCE/IHEBHON
AKHU3HU, JIs1 U3y4eHUS IIKOJIbHBIX €CTECTBEHHOHAYYHBIX TUCIUILIIMH Ha 6a30BOM YpOBHE, IS
MoJIydeHus: oOpa3oBaHMs B OOJACTSX, HE TpeOyIOIIMX YriyOJIeHHOM MaTreMaTHuecKon
MIOATOTOBKH;

e BOCIHMTAHME CPEICTBAMH MAaTEMAaTHKH KyJIbTYpbl JIMYHOCTU: OTHOLIEHUS K MATEMAaTUKE KaK
4acTU OOIEYeTOBEYECKON KYJIbTYphl: 3HAKOMCTBO C HMCTOpHEH pa3BUTHS MaTeMaTHKH,
OBOJIIOIIMEN  MaTeMAaTUYECKUX WJEH, IOHUMaHWs 3HAYUMOCTH MATEMaTUKH NS
00ILIECTBEHHOTO ITpOrpecca.

B nannoii paboueit nporpamMMe Ha U3ydeHHE anreOpbl U Hayajd MaTeMaTHYeCKOro aHaju3a

B 11 knacce oTBouTCs 3 yaca B Henento, U3 pacuéra 34 yueOnsix Henens — 102 yaca B rof.



OO0uey4eOHbIe yMEHNSI, HABBIKH U CIIOCOOBI /1eSITeIbHOCTH

B xone ocBoeHHs coiepaHUS MaTeMaTHYEeCKOTO OOpa3OBaHMS Y4YaIllUECs OBIAJCBAIOT
pa3zHo00pa3HBIMH CIIOCOOAMH JIEATEIILHOCTH, TPHOOPETAIOT M COBEPILICHCTBYIOT OIIBIT:

MOCTPOCHUSI W HCCIEIOBAHUS MATEMAaTUYECKUX MOJENEH Ui ONMUCAHUS W PEIICHUS
MPUKJIAHBIX 33]1a4, 33]1a4 U3 CMEXHBIX JUCIUTUINH;

BBITIOJTHEHUS M CaMOCTOSITEIBHOTO COCTABJICHUS QJITOPUTMHUUYECKHX TPEINUCAHUM U
WHCTPYKIIMN HA MATEMATUYECKOM MaTepHaJIe; BHITIOJTHEHHS PaCUETOB MPAKTUIECKOTO XapakTepa;
WCIIOJIb30BAHUS MATEMATHYECKUX (POPMYIT U CAMOCTOSITEIIBHOTO COCTaBIeHUs (JOPMYIT HAa OCHOBE
0000IIeHNST YaCTHBIX CITy4aeB U IKCIIEPUMEHTA;

CaMOCTOSITEIIBHON pabOThl C HCTOYHHKAMHU HH(OpPMAIUU, OOOOIICHHS U CHCTEMAaTH3alluN
MOJIy4eHHOU MH(pOpMAIHK, HHTETPUPOBAHUS €€ B JIMYHBIN OTIBIT;

MPOBEACHUS  JIOKA3aTECNIbHBIX PACCYKJIEHUM, JIOTMUYECKOTO OOOCHOBAaHUS BBHIBOJIOB,
pa3IMYeHUs JIOKa3aHHBIX U HEJOKa3aHHBIX YTBEPKICHUN, apTYMEHTHPOBAHHBIX U SMOITHOHATHEHO
yOEIUTENbHBIX CYKICHUI;

CaMOCTOSITEIbHOW W KOJUICKTUBHOMW JESTEIBHOCTH, BKJIIOYCHHUS CBOUX pE3ylIbTaTOB B
pe3ynbTaThl pabOTHI TPYIIBI, COOTHECEHHE CBOEr0 MHEHMS C MHEHHMEM JIPYyIMX YYaCTHHKOB
y4eOHOTO KOJIJIEKTUBA 1 MHEHHUEM aBTOPUTETHBIX HCTOUYHUKOB.

TPEBOBAHMUS K YPOBHIO NogroTtoBKU BbIlYCKHUKOB

B pe3ynomame u3zyuenus mamemamuku Ha 6a3080M yposHe YUeHUK 001)CeHn

3HATL/MIOHUMAThH

. 3HAYCHUE MaTEMAaTHYEeCKOW HAyKW IS PEIICHHS 3a7ad, BO3HUKAIONMIMX B TCOPUU U TIPAKTHKE;
IIUPOTY M B TO YK€ BPEMsI OTPAaHMYCHHOCTh IIPUMEHEHHS MaTEMaTHYECKIX METOJOB K aHAU3y U
HCCIICIOBAHMIO MPOIIECCOB U SIBJICHUI B IIPUPOJIE U OOIIECTBE;

. 3HAYCHME IMPAKTHKH M BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHKe Ui (OPMHPOBAHUS W
pPa3BUTHSA MaTEMAaTHUECKON HAYKH;, HCTOPUIO Pa3BUTHS TIOHATHS YHCIIA, CO3IAaHNS MAaTEMaTHIECKOT'O
aHaJM3a, BOBHUKHOBCHUS U Pa3BUTHS TCOMETPHUH;

. YHHUBEPCAIBHBIN XapakTep 3aKOHOB JIOTMKH MaTEMaTHYECKUX PACCYKISHHM, NX TPUMEHUMOCTH BO
BceX 00JIacCTsIX YeIOBEYECKON AeITeIhbHOCTH;

. BEPOSTHOCTHBIA XapaKTep Pa3IMYHBIX MPOIECCOB OKPYIKAIOIIEr0 MHpA.
AJITEBPA
yMeTh

. BBITIONHATHh apu(pMETUUIECKHe JIEHCTBHSA, COYeTasl YCTHBIE W MHCHMEHHBIE MPHUEMBI, NIPUMEHEHHE

BBIUMCIIUTEIBHBIX YCTPOWCTB, HAXOAWTh 3HAUYEHHUS KOPHS HATypaJbHOH CTENEHH, CTENEHU C
palMoHaJIbHBIM IIOKa3aTesieM, Jiorapudma, HCIONb3ys IPU HEOOXOOUMOCTH BBIYMCIUTEIBHBIC
YCTPOMCTBA; MOIb30BATHCS OLICHKOW U MPUKUIKON MpH NPaKTUYECKUX PACUETaX;

. MPOBOANTH MO HW3BECTHBIM (OpMynaM M MpaBUiIaM NpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKCHUH,
BKJIIOYAIOLIHNX CTENEHH, PallKallbl, JIOrapu(Mbl U TPUTOHOMETpUUeCKue (PyHKIINH;
. BBIUMCIIATH 3HAYEHMSI YHUCIOBBIX W OYKBEHHBIX BBIPAKCHHUH, OCYIIECTBISSI HEOOXOIMMBIE

INOACTaHOBKHU U Hp€06pa30BaHI/I$I;

HCIOJIL30BATh TNPHOOPETEHHbIE 3HAHUS M YMEHHSI B NPAKTHYECKON JAeATETbHOCTH H
MOBCEIHEBHOM JKU3HU I

. MPAKTUYECKUX PacdyeToB 0 (hopmynam, BKIouYas (OPMYJIb, COAEPKAIINME CTENEeHHU, PauKabl,
norapudmMpl U TPUTOHOMETpHUUYECKHE (YHKIMH, HCHONb3YS NPH HEOOXOAMMOCTH CIIPaBOYHBIE
MaTepHajbl U MPOCTEHIINe BEIYUCIUTENbHbIE YCTPOWCTBA.

OYHKIUU U TPAOUKHN

yMeThb
° OnpeAciiiATh 3HAYCHUC (I)YHKI_II/II/I 0 3HAYCHUIO aprymeHTa IpU Pa3IMYHbIX cn0c06ax 3aaHuA
bynkiuu;



CTPOUTH rpauKu U3ydIeHHBIX QYHKIUH;

ONMCBIBAaTh MO IpadUKy U 6 npOCMetux CLyuasx no ¢opmyie NOBEIEHUE U CBOUCTBA (YHKLHUH,
HAXOIUTbH MO TpaduKy QYHKIMH HAaHOONbIINE M HANMEHBIINE 3HAYCHUS;

pemarh ypaBHEHHsI, MPOCTEHIINE CHCTEMbl ypaBHEHUH, HCIONB3YS CE0UCMEa (QYHKYuu U HX
rpaMKoB;

HCMOJb30BATh NPUOOpPEeTEHHbIE 3HAHUSI U YMEHHSI B MNPAKTHYECKOH esiTeJILHOCTH U
TMOBCETHEBHOM KHU3HM IS

OMUCAHUS C TIOMOIIBIO (DYHKIMH pa3TUYHBIX 3aBHCHMOCTEH, MpENCTaBICHUS MX TIpauyuecKy,
HWHTEpIpeTay rpaprKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeTh
BBIYUCIISITh TIPOU3BOJIHBIC U Nep00OpaA3Hble DIEMEHTAPHBIX (QYHKIMHA, WCIONB3Ys CHpPaBOYHBIC
MaTepuabl;

HCCIIEIOBaTh B MPOCTEHINMX cilydasXx (QYHKIMH HAa MOHOTOHHOCTh, HaXOIUTh HauWOOJNbIINE H
HaMEHbINE 3HaYeHHUsI QYHKIUH, CTPOUTH TPaQUKU MHOTOUJIICHOB U NPOCHENUUUX PAYUOHATHHBIX
@yuKyull C UCTIOI30BAHHUEM alapaTa MaTEMaTHYECKOTO aHAIIN3;

BBIUUCTAMb 6 NPOCMEUMUX CILYUASIX NIOWAOU C UCNIOAbI08AHUEM NEPEO0OPAZHOU,

HCIOJIB30BaTh l'lpHOﬁpeTeHHl)le 3HAHUA M YMCEHMS B l'[paKTl/l‘leCKOﬁ JCATCJIBHOCTH H
HOBcelIHeBHOﬁ KU3HHU I

peli€HuA TMPUKIIAJHBIX 3aJa4d, B TOM YHCJIC COHHUAIIBHO-3KOHOMHUYCCKHUX U q)HSquCKI/IX, Ha
HauOOJIbIIINE U HAUMEHBILIHNE 3Ha4YCHU, HA HAXOXJICHUEC CKOPOCTHU U YCKOPCHUA.

YPABHEHUS U HEPABEHCTBA

yMeTh
pemaTts panuoHaIbHBIE, MOKa3aTeNbHBIE W JOorapu(MUYecKue ypaBHEHHS U HEPaBEHCTBA,
npocmetiuiue UppayUOHaIbHble U MPUSOHOMEMPU1ecKue YPaegHeHUs, UX CUCIeMb;

COCTaBJISITh YPABHEHUS U HEPAGeHCMEa TIO YCIOBHUIO 3aauu;

WCIIONB30BaTh LTS MPHOIKEHHOTO PEIIeHNs YPaBHEHUH 1 HEPAaBEHCTB TPapUIeCKUl METO;
n300pakaTh HA KOOPIWHATHOW TUIOCKOCTH MHOXECTBA PEMICHUH MPOCTEHIINX ypaBHEHWH W WX
CHCTEM;

HCMOJIL30BAaTh MNPHOOpPeTeHHbIE 3HAHUA W YMEHHSI B NPAKTHYECKON [eATeJbLHOCTH U
MOBCETHEBHOM KU3HH JIS:
TTOCTPOEHUS 1 UCCIICAOBAHUS IIPOCTEHIINX MaTEMaTHICCKIX MOJICTICH.

3JIEMEHTBI KOMBUHATOPUKHA, CTATUCTUKA U TEOPUU BEPOSITHOCTEM

yMeTb
pemate mpocTeime KOMOMHATOPHBIE 3aJadll METOJOM Iepedopa, a TakkKe C HCIIOIb30BAaHHEM
W3BECTHBIX (POPMYIT;

BBIYHCIIATH B IPOCTEHIINX CITydasix BEPOATHOCTH COOBITHI Ha OCHOBE MOZICYETA YHCIIa HCXOIOB;

HCIOJIL30BATh TNPHOOPETEHHBbIE 3HAHUS M YMEHHS B NPAKTHYECKON JAeATEIbHOCTH H
MOBCEeIHEBHOM KM3HH IS

aHaJM3a peajJbHbIX YUCIIOBBIX TAaHHBIX, MTPEJCTABICHHBIX B BHJIE IUAarpaMM, rpaduKoB;

aHanm3a nHGOPMAIMH CTATUCTUYECKOTO XapaKTepa.



Coaepxanue Kypca
K yueOHuky C.M. HukoJbCKOro u ap.
«AJredpa M HaYaJIa AHAJIU32)»

1.MMoBTOpenue
2. ®ynkumu u rpadpuxkn

Oyakmuu. O0IacTh ONPeIeICHUS 1 MHOXKECTBO 3HadeHmi. [ paduk ¢pyakuu. [loctpoenune
rpadukoB (yHKIHHA, 33JaHHBIX Pa3TUYHBIMU criocobamu. CBolicTBa (PYHKIIUH: MOHOTOHHOCTD,
YETHOCTh M HEYCTHOCTh, IEPHOJUYHOCTH, OTPAHWUYCHHOCTH. [IpOMEXYyTKH BO3pacTaHwsl W
yOBIBaHUS, HANOOJIBIIICC W HAMMEHBIIICe 3HAYCHHSI, TOYKH IKCTPEMyMa (JIOKATHhHOTO MaKCHMyMa
u MuHuUMyMa). ['paduueckas umHTeprnperanus. [Ipumepbl (yHKIMOHATBHBIX 3aBUCUMOCTEH B
peaTbHBIX TIPOIIeccax U SBJICHHUSIX.

[IpeoOpazoBanus TpauKOB: MAPAILIEIBHBIA IEPEHOC, CHMMETPHS OTHOCUTEIBHO OCei
KOOPAMHAT U CUMMEMPUsL OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUsL OMHOCUMENbHO
npsamou Y = X, pacmsoicenue u cocamue 600716 ocell KOOpOuHam.

Bepmuxanvnvie u copuzonmanvuvie acumnmomst epaguros. I paguxku 0pobHo-TuHElHbIX
@yHKyuil.

O6parnas ¢yakuus. Obnacms onpedeneHuss U 001acmb 3HAYEHU 0OPAMHOU (DYHKYUU.
I'pacduk obpaTHOI DyHKIMH.

Ionamue o Henpepvignocmu pyHKYUU.

2. IIpousBoaHas pyHKIUM U ee IPUMEHEHHE

[TonsiTre o mpou3BoAHON (HYHKIMH, PUINYECKHI U T€OMETPUUECKUI CMBICT TPON3BOHOM.
VYpaBHeHue kacareiabHOU K rpaguky Gynkuuu. [IpouzBoaHble CyMMBI, pa3HOCTH, TPOU3BE ICHHUS,
gacTHOTO. [Ipon3BOJHBIE OCHOBHBIX 3J€MEHTapHBIX (yHKIMH. [IpuMeHeHne MpOU3BOAHOU K
uccaenoBaHuio (YHKIUHA W TOCTpOoeHUIo TpadukoB. [Ipoussoonvie obpamHol @yHKYuu u
KOMNO3uyuy OAHHOU YYHKYUU C TUHEHOLL.

[Ipumepbl HCMONB30BaHUS TMPOU3BOJHOM [UISI HAXOXACHUS HAWIYy4dlIero pelieHus B
MPUKIAIHBIX, B TOM YHKCJE COLMATbHO-?KOHOMHUYECKUX, 33a/Ja4daX. HaxokeHue ckopocTtd s
npolecca, 3a1aHHoTo Gpopmyioii unu rpapuxom. Bropast nmpousBoaHas u ee pU3NUECKUN CMBICIL.

3. IlepBooOpa3Hasi M HHTErpaJl

llonamue 06 onpedenenHom uHmezpanre Kax NIOWAOU KPUBOJIUHEUHOU mMpaneyuu.
[TepBooOpaznas. ®opmyna Hetorona-JleliOHuma.

[Ipumepsl npuMeHeHUs: HHTerpajia B GU3UKE U TEOMETPHUU.

4. YpaBHeHHS U HEpaBeHCTBA

OcHOBHBIE NpPHUEMBl PEIICHHS CHUCTEM YPAaBHEHMH: IOACTAHOBKA, aareOpanyeckoe CIOXKEHHE,
BBE/ICHHUE HOBBIX IIEPEMEHHBIX. PABHOCUIIBHOCTh ypaBHEHHUI, HEPABEHCTB, CUCTEM. PelieHne npocTeimmx
CUCTEM YpaBHEHUU ¢ JBYMsI HEU3BECTHBIMU. PellieHue cucTeM HEpaBeHCTB ¢ OTHOM EepEMEHHOI.

Hcnonr3oBanne cBONCTB U TpadmKOB (HYHKIIHMA MPH PEIIeHNH YpaBHEHUH M HepaBEHCTB. MeTon
uHTepBasioB. M300paskeHre Ha KOOPIMHATHON TJIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUI U HEPABEHCTB
C IByMs TIEPEMEHHBIMH U X CUCTEM.

[Ipumenenne MaTeMaTHYECKUX METOZOB JJIsl PELICHUS COAEPKATENbHBIX 3a1a4 U3 Pa3IMYHbIX
obnactell HayKH U IpakTUKU. MHTepnpeTauns pe3yabrara, yuer peajbHbIX OrpaHHYeHHH.

5. IloBTOpeHune Kypca ajaredpbl 1 MaTEeMaTHYeCKOr0 aHAJIN3a



Y4eOHO-TeMaTHYECKOE IVIAHMPOBAHUE 10 MATeMaTHKe (ajredpe U Ha4YaIaM
MaTeMaTH4YeCKOro aHAJIu3a)

B 11 Kiacce

Pa3pgen, Tema. Koxa-Bo yacos Koma-Bo
KOHTPOJIbHBIX
paboT

IloBTOpEeHME 3 0

DYHKINH M UX Tpaduku 6 0

Ilpenen pyHK1MM M HENPEPBHIBHOCTH 5 0

OoOpaTHble QYHKIMHU 3 1

IIpousBoanas 9 1

IIpumeHeHHe MPOU3BOIHOM 15 1

IlepBooOpa3Hasi U MHTEIrPaJ 11 1

PaBHOCHJIBHOCTH YPABHEHUI U HEPABEHCTB. 4 0

YpaBHeHUsA-CJIeCTBUSA 7 0

PaBHOCH/JILHOCTH YpaBHEeHMII W HEPABEHCTB 9 0

cucreMam

PaBHOCHIBLHOCTH YPABHEHHH HA 4 1
MHOKeCTBaX

PaBHOCHJIBHOCTH HEPABEHCTB HA 3 0
MHOKeCTBAaX

MeToa npoMeKYTKOB JIsl YPABHCHUH U 4 1
HEPABEHCTB

CucremMbl ypaBHEeHHM C HECKOJIbKUMHU 7 1

HEHU3BECTHBIMH
IToBTOpEHME 12 1
Bcero 102 8
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