MHHOACHUTEJIbHASA 3AIIMCKA

Pabowas mporpamma mo amrebpe ams 10 kmacca cocTaBieHa B
COOTBETCTBMM ¢  TpeboBaHuwsaMH  DeaepaabHOTO roCyJ1apCTBEHHOI'O
00pa3oBaTeNLHOIO CTaHAapTa OCHOBHOro oOiero oopazopanusi (OI'OC O0O0)
YTBEPXKIAEHHOTO TpHKazoM MwuHHCTepcTBa 00pa3oBanus W Hayku PD ot 17
nexabpst 2010 r. Ne 1897, Ha 0OCHOBaHMHU CIIEAYIOIIMX HOPMATUBHBIX TOKYMEHTOB
Y HAyYHO-METOJIMYECKUX PEKOMEHIAIINN:

o benepanbHbIM ~ TEPEYHEM  YYEOHHUKOB, JNOMYIICHHBIX K
UCIIOJIb30BaHUIO B 0Opa3oBareliIbHOM  Mpoliecceé B 00pa3oBaTelbHBIX
YUPEKACHUSIX, PEATU3YIOIIUX MPOTPaMMBbl OCHOBHOT'O OOIIETO 0Opa3OBaHus;

o aBTopckoi mporpammel O.B. MypaBuHoOi;

o OCHOBHOM 0OOpa3oBaTeIbHOM MPOTPaMMOM OCHOBHOTO  OOIIETO
oopazoBanust MAOY «JIuarsuctudeckas rumHazust No3y;

o yueOHbIM TiaHoM MAOY «JIunrsuctuueckass rumHazusi Ne3y» Ha
2020-2021 y4eOnblii TOT;

o MOJIO’KEHUEM O paboUei mporpamme.

PabGouas mporpamma paccumrtana Ha /0 wacoB, 2 daca B Hememo, 35
y4eOHBIX HEMIECIb.

YpoBeHb 00yueHus: — 0a30BbIH.

PaGoyass nporpamMmma pa3paboTaHa y4YUTEISIMU  MaTeMaTUKHU
Amnaryeo#t H.C., XXnanoBoit EM. nns yuanmxces 10 kmacca.

Pabouass mporpamma peanusyercss ¢ ucnojbzoBanueM YMK: MypaBun
I''K.,, MypaBuna O.B. Maremaruka: aireOpa M Hauajga MaTEeMaTUyeCKOIro
aHanm3a, reomeTpusi. AsreOpa u Hadana aHanmm3a. 10 kmacc. ba3oBbIil ypOBEHb:
yueOHuk. - M.: lpoda, 2018. I'pup MO PD "PekomenoBano" ¢ 2012.

AKTyaJIbHOCTh TPOrpaMMbl COCTOMT B TOM, 4YTO OHAa IO3BOJISIET
c(hopMHpOBaTh y yHalIMXCs JOCTATOUHO IIMPOKOE MPEACTABICHUE O MaTEMATHUKE
KaK YHUBEPCAIHHOM S3bIKE HAyKH, CPEICTBE MOJCIUPOBAHUS SBICHUNA U
MPOIIECCOB; TpeaycMaTpuBaeT (GOPMHUPOBAHHE OOIICYYEOHBIX YMEHHM U
HABBIKOB, YHUBEPCAILHBIX CITIOCOOOB JEATEIIbHOCTH U KIIFOYEBbIX KOMITETEHLIUH.

Kypc maremaruku 10—11 knaccoB 0a30BOro ypoBHSI BKJIIHOYAET B ceOs
CICNYIOIIME COJEpXKaTeNIbHbIC JIMHUW: 4YHCJIA M YHUCJIOBBIE BBIPAXKEHUS,
TO>KJIECTBEHHBIC TIPEOOpa3OBaHusl, YpaBHEHUSI M HEPaBEHCTBA, (DYHKIIUH, TIPEI e
U HENpepbIBHOCTh (DPYHKIMH, TPOM3BOAHAS, MHTErpai, BEPOSITHOCTH U
CTaTUCTHUKA, JIOTUKA U MHOKECTBO, MaTEMAaTUKa B UICTOPUUECKOM Pa3BUTHH.

B cBo€ll COBOKYIHOCTM OHHM YYWUTBHIBAOT COBPEMEHHBIE TEHJCHLINN
OTEYECTBEHHOW U 3apyOEKHOM IIKOJIbI U MO3BOJISIIOT PEATM30BATh MOCTABJICH HbIE
nepel UIKOJBbHBIM O00pa3oBaHMEM LEIM Ha HWHOOPMAUMOHHO €MKOM U
MPaKTUYE€CKU 3HAYUMOM MaTepHale.

MecTo nipeamMeTa B 0a3UCHOM y4eOHOM ILIAHE

CormacHo  denepaibHOMy  Oa3MCHOMY  ydeOHOMY  IUTaHy — JIJIS
oOpa3zoBaTenbHbIX yupexneHuid Poccuiickoit ®exeparuu Ha o00s3aTenbHOE
(Henpo(uibHOE) UW3Y4YEHHE MaTeMaThKu Ha JTarne OoOIero  CpemaHero
oOpazoBanus otBoauTcs He MeHee 140 yueOnbix wacoB (70 1 B 10 xkmacce m 70 u



B 11 xmacce), mpu 3TOM Ha HM3Yy4YCHHE Kypca «Anredpa M Hayala aHaU3a»
oTBOIMTCS 24 B Henenmo (He meHee 70 4 B rof, 3a 1Ba roja He Mmenee 140 q).

OO0veM paboueil mporpamMmbl «Anredpa W Hadajga MaTeMaTHUdeCKOTO
anamm3a» it 10- 11 kmacca cocraBnsier 140 yacoB (35 y4ueOHBIX HEENb), U3
pacdeta 2 yaca B Heqenro. Cpok peam3anuy padodel mporpaMMel — JiBa roja.

B mnpormecce 00yueHus HEOOXOAMMO OCYIIECTBISITh WHAWUBUIYATbHBIN
MOAXOM K JeTAM; NpeIoTBpaliaTh HACTYIUICHHEC YTOMIICHUS; HCITOJIb30BaTh
METOJIB, C TIOMOIIBIO KOTOPBIX MOXKHO MAaKCUMAIbHO aKTUBU3UPOBATH
MO3HABATEIILHYIO JACATCIPHOCTD YUaIMXCS; MPOSBIATH OCOOBIH IearorudeCKUi
TaKT; ITOJIMEYATh ¥ MOOIIPSITh YCIIEXH JCTEH.

[IpenMeTHO-TIPAKTHYECKYIO  ACATEIILHOCTh  YYaIIUXCS ~ HEOOXOIHMMO
UCIIOJb30BaTh Ha BCEX JTalax IMporecca OOydYeHHMs MareMaTHKe. YUYWThIBas
WHIMBUIYAIbHBIE BO3MOXHOCTH YydYalmxcs, HeoOxoamma auddepeHInanms
MaTepuaiga II0 CoJepKaHuio. Vcrmonb3oBaHWE JAUCTAHIIMOHHOTO OOyUeHWMS
TI03BOJIIET OPTaHM30BaTh M3YYCHHWE MaTepHaia BHE IIKOJBI, B YA00HOE I
pebeHKa BpeMsl M BO BpeMs BBIHYXKICHHBIX MPOIYCKOB YPOKOB, HE MPEPHIBATH
yaeOHBIN TTpoIIecC.

B  crapmeii mKosle  METOABI  M3YYCHHS ~ OPHUEHTHPYIOTCS  Ha
nuddepeHmanmto MaTepHuaia, YCUIICHUE WHIUBUTyaJIH3 allHH, Ha
dbopMupOBaHHE ¥  Pa3BUTHE CAMOCTOATEIHHOM YUEOHOW  JIEATEIHHOCTH
ydalmuxcsl, Ha YCHJICHHE CBS3M HM3y4aeMOro Marepuala C JIMIHBIM OIIBITOM,
NPAKTUKOW ydammxcs, (QOPMHpPOBAHHUE M Pa3BUTHEC HABBIKOB KOHTPOJII M
CaMOKOHTPOJIS.

Merto 11 paboThl HA YPOKAX MATEMATUKH ¢ YYAINTUMUCS CTAPIIESH IITKOJIHI

- cosecuvie memoowl (pacckas, 0ecena; padboTa M0 Y4eOHHMKY HIIH APYTUMH
NICYaTHBEIMU MaTepraiaMu);

- HaensiOHble Memoobl (HAOJIOICHUE; OTIBIT; IEMOHCTPAIIMS; IIPE3CHTAIUH,
BhITIOJTHEHHBIE B cpee Microsoft Office Power Point; paboTa co cnenuanpHbIMU
KOMIIbIOTEpHBIMU Tiporpammamu v LIOP);

- npaxkmuyeckue memoowvi (M3MepeHne; paboTa ¢ pUCYHKaMHU U YePTEIKaAMHU,
MOJICIIMPOBAHNE; HAXOXJICHUE 3HAYCHHWM YHCIIOBBIX BBIPAKCHUM; COCTaBJICHHC
OTIOPHBIX KOHCTIEKTOB, JIOTHKO-CTPYKTYPHBIX CXEM, TWaMsITOK; BBITIOJHCHUE
TBOPYECKHUX 3a/IaHNH );

- Memoovl KOHMpPOJIsi U camokoumpossi (POBEPOYHAsS, CAMOCTOSTEIILHAS U
KOHTPOJIbHAS pabOThI; aHAJM3 BBITIOJHEHHBIX Pab0T, MHAUBUAYATbHBIC 3aHATHS
N0 YCTPAaHCHWIO BBISABJICHHBIX TPOOEIIOB B 3HAHUAX ydalMXcs; padora ¢
WHTEPAKTUBHBIMU TPEHAKEPaMH ).




Conep:xanue yueOHOTr 0 nmpeamera

UNCJIA 1 YHMCJIOBBIE BBIPAXKEHUA Kopens ctenenu N > 1 u ero
cBoicTBa. CTENEHb C pallMOHAIBLHBIM MOKA3aTEIEM U €€ CBOUCTBA. [lonamue
0 cmenenu ¢ oelcmeumenvHoeiM — nokazamenem. llonatue norapudma gucia.
JlecATUUHBIN 1 HATYpaIIbHBIH JoTa- pUpMBI, YUCIO e. BeraucieHue aecs THI HbIX
U HarypajbHbIX JorapuMoB Ha KalbKyJsiTope. Poav Jnozapugpmos 6
pacuupenuu npaKkmudeckux 603MONICHOCMEU eCmecm8eHHbIX HAVK.

Pannannas mepa yrina. CHHYC, KOCMHYC, TAHI€HC M KOTAHI€HC YHCJA.
ApKCUHYC, apKKOCUHYC, apKTaHT'€HC, APKKOTAHI'€HC YHUCIIa.

Kommuiekcnoe uwncno. AnreOpamueckas (gopMa KOMIUIEKCHOTO YHCIA.
JeicTtBurenbHass W MHMMAs YacTb KOMIUIEKCHOTO 4yucya. ConpsiKeHHbIE
KOMIUIEKCHBIE YHCJIA, PABHBIE KOMIUIEKCHBIE YMCJIA.

TOXIAECTBEHHBIE ITPEOBPA3OBAHUA

MHoOrousieH ¢ OJHOM IepeMeHHOW. JlenMmMocTh MHOro4jieHoB. llenbie
KOPDHM MHOro4WleHa ¢ 1LenbiMu  Kod(dduuuenrtamu. Pemenune 1enoro
anmreOpandyeckoro  ypaBHeHus.  OcHoBHas  Teopema  amreOper  (0e3
JI0Ka3aTeNbeTBa). Yncsio kopHel MHorousieHa. bunom HeroToHa.

CBoiictBa kopHe#, creneHed u JsorapupmoB. IIpeoOpazoBanus
NPOCTEHUIINX BBIPAKEHHUM, CONIEpKAUX KOPHH, CTETIEHU U JIOTapU(MBbI.

OcHOBHbIE TpUTOHOMETpUYECKHE TOXIecTBa. DOpMysbl TPUBEICHUSA.
[IpeoOpazoBanusi TpPUrOHOMETPUYECKUX BbIpaxkeHudl. Cuwnyc, KoOCUuHyc U
MAH2eHC CYMMbl U pasHocmu 08yx yenoe. ITpuconomempuyeckue
@yuxkyuu 0gotinoeo yena. Ilpeobpasosanus cymm mpueoHOMempuyecKux
dyHKyuti 8 npouszsedenue u obpamuvlie npeoopaszosanus. Buipasicenue
MpUSOHOMEeMPUYECKUX  QYHKYuu  uepe3  MAH2SEHC  HNOJOBUHHO2O
apeymenma. Ilpeobpazosanus 6vlpasxiceHuu, cooepicawux oobpamHbie
mpuzoHomempuieckue QyHKyuu.

YPABHEHUA 1 HEPABEHCTBA

Pewienne  panuvoHanIbHBIX, VppalOHAIbHBIX, MOKa3aTelbHbIX,
JgorapuMUUECKUX, TPUTOHOMETPUUECKUX YPaBHEHUM M HEPABEHCTB, a TaKXkKe
UX CUCTEM.

OcHOBHbIE TMpPHEMBbI PEIICHUS CHCTEM YPABHEHWi: TOACTAHOBKA,
CJIO’)KEHHE, BBEJECHUE HOBBIX IE€PEMEHHBbIX. PaBHOCHIBLHOCTh YpaBHEHWIA,
HEPABEHCTB U CUCTEM. PerieHne cuctemMbl ypaBHEHUM C IBYMsI HEU3BECTHBIMM.
Pemienne cuctemMbl HEpPaBEHCTB C OJHOM HEW3BEeCTHOMW. lcmosb3oBanue
CBOMCTB U rpamKoOB (PYHKIMI MPU PEIICHUN YpaBHEHUN 1 HEpaBEHCTB. MeTo
uHTepBaNoB. M3o0OpakeHne Ha KOOPIMHATHOM IJIOCKOCTH MHOJKECTBA PEIICHU
yYpaBHEHUM, HEPABEHCTB.

Ilpumenenue  mamemamuuyeckux  Memooo8 Ol  peuleHus
coodepaicamenbHblX 3a0ay U3 pa3iudHblX obaacmel HAYKU U NPAKMUKU.
WuTepnperanus pe3ynbTara, y4eT pealbHbIX OTPAHWY CHUM.

OYHKIINN

[Monsitre dhynkuu. O0macTe onpeneneHuss U 00macTh 3HaYeHu. [ 'paduk
byukumu.  [loctpoenne rtpadukoB  QYyHKIUN, 3aJaHHBIX  PA3TUYHBIMU



cnocobamu. CBoiicTBa (PYHKIMI: MOHOTOHHOCTb, YETHOCTh U HEUYETHOCTb,
nepuouyHoCcTh. IlpomMexxyTku Bo3pacTaHuss W yObIBaHUS, HauOoJbllee U
HanMeHbllee 3HadeHus: GyHKiuu. [IpuMepsl GyHKIIMOHATIBHBIX 3aBUCUMOCTEHN B
peaIbHBIX POLIECCAaX U SABJICHUSX.

Crnoxnas ¢ysakms. Bsaumuo odbparusie pynkimu. O61acTh onpeaeneHus
U o0nacTh 3HaueHWH oOparHoM QyHkuuu. ['padukn B3aMMHO OOpaTHBIX
¢dbyukumii. Haxoxnenue QyHkunm, oOpaTHOM JaHHOM.

IIpeoOpa3zoBanust TpaMKOB: CABUT U pacTSKEHHUE BJIOJIb OCEH KOOPJMHAT,
CUMMETPUSI OTHOCHUTEJIBHO OCEM KOOPAMHAT, HadaJla KOOPIMHAT U NPSIMOU Y = X.

Jluneiinas v kBaaparudHas GyHKIHH, QYHKIINS, KX CBOWCTBA U TPaPUKH.
['paduk npoOHO-TMHENHON DYHKIIUU.

Crenennass (QyHKIMS C HaTypalbHbIM TOKa3aTeiaeM, (yHKIUS KOpPEHb
BBIPAKEHUS, UX CBOMCTBA U I'PAPUKH.

Tpuronomerpuueckue GyHKIMHA, WX CBOWcTBAa W Tpaduku. OOparHbIe
TPUTOHOMETPUUECKHE (PYHKIIMHU, UX CBOWCTBA U IPaPUKH.

[lokazarenbHas u Jorapumuueckas GyHKIIMU, UX CBOMCTBA U Tpa(UKH.

I[MPEAEJI 1 HEITPEPBIBHOCTDH ®YHKIMN

[lonstne o HempepblBHOCTH (yHKIMU. TeopemMa O MPOMEXYTOUHOM
3HaY€HUU (YHKIIHH.

[lonatue o mnpenene ¢yukuuu. Ilpemen QyHKIMM B TOUKe M Ha
0eckoHeuHOCTH. CBS3b MEXKYy CYIIECTBOBAHUEM IpE/IeNa U HENPEpbIBHOCTHIO
¢byukiuu. Ilpenen cymMMmbl, Mpou3BENEHUsS W YacTHOTO. ['OpHU3OHTaNbHBIE,
BEPTUKAIbHbBIEC U HAKIOHHbIE ACUMITOTBL

IMPOU3BO/JHAA U UHTEI'PAJI

[lonsTre o kacarenbHOU K rpaduky (yHKIUU. YpaBHEHHE KacaTelbHOM.
Omnpenenennie 1npousBogHOM (yHKMH. ['eomerpuueckuii u  (usnyecKuit
CMbICTIBI TIpom3BOAHOM. [IpomsBomHast creneHHOW (yHkumu. I[lpousBoaHbIE
CYMMBI, Pa3HOCTH, Tpou3BedeHHs U yacTHoro ¢yHkuuid. [IpousBoanbie
OCHOBHBIX dJIeMEHTapHbIX PyHKwi. [Ipon3BogHas CII0KHOM QYHKIIHM.

Bropasi mpousBojiHas, €€ TeOMETPUYECKHM U (PU3UYECKHA CMBICIL.
Teopema Jlarpawxka. Ilpumenenue nepBoM M BTOPOM NPOU3BOAHBIX K
uccrienoBannio  (QyHKIMM ©  TocTpoeHMio rpaduka. Juddepennumansaoe
ypaBHEHHE TapMOHMYECKUX KOJIEOaHUI.

Hcnonb3oBanne MpOU3BOAHOW NPU PELICHUM YPAaBHEHWU U HEPABEHCTB.
PemeHne TEKCTOBBIX 3aJady Ha HAXOXKIEHHWE HAMOOJBIIMX M HaUMEHbLIMX
3HA4YECHUMU.

IInomaae KpuBOJIMHEMHOW Tpaneuuu. MHTErpan kak npenesn CyMMBI.
[lepBoobOpa3nas. [lepBooOpa3Hbie OCHOBHBIX 3JIeMEHTapHbIX QpyHKUui. [IpaBuna
BbIYUCIIEHUS TTepBo0Opa3zHeiX. Popmyna HeroTona—IJleliOHuma.

[TpumMeps! npuMeHeHNs UHTErpaja B (pU3MKe U TEOMETPHH.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBneHre AaHHBIX, UX YHUCJIOBBIC XapakTEPUCTUKHU. TaOmuIbl U
nuarpaMmmel. CitydaiiHbii BbIOOp. MHTEpIpeTalus CTaTUCTUYECKUX TAHHBIX U UX
xapakTepuctuk. CiyyaiiHble COOBITHS U BEPOATHOCTb.  BpluncieHue
BeposiTHOCTe. Ilepebop BapuaHTOB M AIEMEHTHI KOMOWHATOPUKH ((hOpPMYITbI



YHUCIa TEPECTAaHOBOK, pPa3MEIICHUH W CodyeTaHW »dJjeMeHTOB). McnbITaHus
bepnymmm. CiyyaliHble BEJIMYMHBI W HX XapaKTEPUCTUKU. YacTtota W
BEPOSTHOCTh. 3akoH Ooibimx uwucen. OIeHKa BEpOSTHOCTEH HACTYIUICHUS
COOBITUH B MMPOCTEUIINX TPAKTUUECKUX CUTYaLUSX.

JJOTUKA U MHOXKECTBA

TeopeTuKO-MHOKECTBEHHbIE MOHATHSI: MHOKECTBO, JIEMEHT MHOKECTBA.
CrangaptHble 0003HAUEHMsI YHMCJIOBBIX MHOXKeCTB. [lycToe MHOXECTBO U €ro
o6o3Hauenue. [logmuoxecTBO. OOBbETUHEHUE U IIEPECEYECHNUE MHOYKECTB.

WMnmocTpanysi OTHOIEHUA MEXIY MHOKECTBAMH C MOMOIIBIO JUarpamMMm
Oinepa.

Onementsl soruku. OmpezaeneHuss U Teopembl. Teopema, oOparHas
naHHou. JlokazarenmbcTBO. [lokazarenscTBO OT nmpoTuBHOro. Ilpumep w
KOHTPIIPUMED.

MATEMATUKA B UICTOPUYECKOM PA3BUTHUHA

HcTopuss pasBuTHs MOHATHS 4YHUCIA: KOMIUIEKCHBIE YMCJIa, KOPHU N-U
creneHd. Mctopust Bompoca 0 HaxoKAeHUH (GOopMyJl KOpHEHN anredpandecKux
ypaBHeHuii. @opmynel Kapmano. OcHoBHas Teopema anreOpsl. Hctopus
pazButus areopel: H. AGens, 3. besy, K. I'ayce, V. I'opuep, H. TapTanss, 11
®epma, C. Deppo. Mctopusi Bompoca 0 HAXOXKIECHUH KOMIUIEKCHBIX KOpPHEH
KBaJpaTHbIX M KyOmdeckux ypaBHenuil: Jlk. Kapmano, A. Myasp.
HepazpemmmocTs B paguKaiax ypaBHEHUN CTEIICHH, OOJIbIIICH YeThIpeX.

Hctopust pa3Butus maremarndeckoro aHanmmsa: JI. Kowmm, JI.
Kponekep, M. Kemnep, WU. Heroton, I'. Jleibnun. Wcrtopus pasButus
ngorapudpmoB u jorapubmuueckux Ttadbmuu: W. bropru, [I. Hemep, I
bpurc, A. Bnakk. Pa3zsutue maremarudyeckoi jioruku: Y. ITupc, @. Opure,
JIx. Benn. ctopust pa3BuTusl TEOpUU BEPOSITHOCTEW M cTatucTuku: IL
®epma, X. ['toiirenc, A. bepuymm, I1. Jlamnac, I1. JI. Yeosimes, 1. HeroToH.

DopMbl, METOABI M TEXHOJIOTMH 00 yUCHUS:

- YPOKH OOBSICHEHHSI HOBOTO MaTepuara,

- KOMOWHHUPOBAHHBIE YPOKU;

- ypOKHU 000011IEHUsI U CUCTEMATU3allUK;

- YPOKHU MPOBEPKH 3HAHUI, YMEHUN U HABBIKOB 00 yJarOIINXCS;

- YPOK — Y4eOHBIN IPAKTUKYM;

- npoOJIEMHBIN YPOK;

- YaCTUYHO MOUCKOBBIN YPOK.

CucreMa OLIEeHKH TOCTH/KeHUH y4aIIMXCH:

JlanHas pabodas mporpamMma COACPKHUT (POPMBI, CIOCOOBI M CPEIACTBA
MIPOBEPKH U OLIEHKHU PE3YJIbTATOB O0yUYEHUS, KaK:

- KOHTpPOJIbHAs padoTa;

- MIPOBEPOYHBIC U 0OYJAIOIINE CAMOCTOSITETIHHBIE PaOOTHI;

- TECTOBas padboTa;

- rpaduueckue, CJIOBapHbIC MATEMATUYECKUE INKTAHTHI;

- AIIEMEHTBI UCCIEN0BATENbCKOM PAOOTHI.



TEMATHYECKOE IINTAHUPOBAHHE

TeMarnyeckoe MIaHUPOBAHUE PEATM3YET OJIMH U3 BO3MOXKHBIX IMOIXO/IOB K
pacmpenieieHr0 u3ydaemMoro wmarepuasia. OHO He HOCUT 00s3aTeIbHOro
XapakTepa U HEe UCKIIYAET BO3MOYKHOCTEH MHOTO PACHPEAECIICHHS COAEPKAHUS.

B npumMepHOM TeMaTH4YeCKOM IUIAHUPOBAHWM pPazleibl OCHOBHOTO
coJliepaHus pa3OUTHI Ha TEMBI B MO PSIAKE UX W3YUCHUS.

COLEPKAHUE KYPCA MATEMATHUKH

(0a30BBIii YPOBEHD)

Anezeopa u nHauana mamemamu4ecKo20 AHAIU3A

Yuciia ¥ YUCJI0BbIE BbIPAKeHUS

Kopens ctenenn n > 1 u ero cpoicTtBa. CTeneHb C palMOHAIbHBIM
nokasaresieM U €€ cBorcTBa. [IoHATHE CTENEHU C NEWCTBUTEIBLHBIM MTOKA3aTEIIEM.

[Tonatue norapudma yucna. [lecaTndynblii U HATypaibHBIN JOrapu(MBbI,
YUCJI0 e. BBIYMCJICHUE JIECATUYHBIX M HATypaIbHBIX JIOTapU(PMOB Ha
KaJIbKYJISITOPE.

Pannannas mepa yrina. CHHYC, KOCHHYC, TAHT€HC M KOTaHI'€HC YHCJA.
ApKCUHYC, apKKOCUHYC, apKTAaHT€HC, APKKOTAHI'€HC YHUCJIA.

KowmrekcHbie qyuca. Anrebpanyeckas, reoMeTpUY eCKas U
TpUTOHOMETpHUYecKas (POpMbl KOMIUIEKCHOTO uucia. JlelcTBUTENbHAs 1 MHUMas
4acTb, MOJYJIb U apryMEHT KOMIUIEKCHOro 4ucia. ComnpsikEéHHbIE W paBHbIE
KOMIUIEKCHBIE ynciia. ApudmMeTnueckue AUCTBUS HaJl KOMIUIEKCHBIMU YHCJIaMU
B pa3HBIX (hOpMax 3aIrCH.

ToxnecTBeHHBbIE NIPe0dPa30OBAHUS

CBoiictBa KkopHeH, cteneHell u  JjorapudmoB. [IpeoOpazoBanus
BBIPQKEHUI, COAEPIKAIMX KOPHH, CTETIEHH U JIOTapU(DMBL

OCHOBHbIE TPUTOHOMETPUUECKUE TOXIecTBA. POpMYJIbI NPUBEICHUS.
[IpeoOpazoBanusi TPUTOHOMETPUUYECKUX BbIpakeHU. CHUHYC, KOCUHYC M TaHT€HC
CYMMBI U Pa3HOCTH JIBYX yIJIoB. TpuroHoMmerpuiyeckue (GyHKIMU ABOMHOTO yria.
[IpeoOpazoBaHusi CyMM TPUTOHOMETPUUECKUX (YHKIMA B TPOUSBEIACHUE U
oOpaTrHbIe peoOpa3oBaHUSL.

YpaBHeHUs U HEPABEHCTBA

Pemenune palMOHAIIbHBIX, UppalOHAIIbHBIX, NOKa3aTebHBIX,
Jgorapu(pMUIECKUX, TPUTOHOMETPUYCCKUX YPABHEHUI U HEPABEHCTB, a TAKXKE UX
CHUCTEM.

OcCHOBHbIE NPUEMBI PEIICHUS CUCTEM YPAaBHEHUMW: IMIOJCTAHOBKA,
CJIO’)KCHHE, BBEICHHE HOBBIX INEPEMEHHBIX, YMHOXEHHE W JIEJICHUE OJHOIO
YPAaBHEHHUSI CUCTEMBI Ha JIpyroe. PaBHOCWILHOCTh YpaBHEHUH, HEPABEHCTB U MX
cucrteM. PelieHne cucTemM HEpaBEHCTB C OJHOM HEM3BECTHOM.

YpaBHEHHUs1, HEPABEHCTBA U UX CUCTEMBI C TTapaMeTpamHu.

Hcnons3oBanue cBOMCTB U rpadukoB (YHKIUN NPU PELICHUH YpaBHEHUI
U HepaBeHCTB. Meroa nHTepBaioB. M300pakeHne Ha KOOPAMHATHON TUTOCKOCTH
MHO’KECTBA PEIICHUI YPAaBHEHWW, HEPABEHCTB C JBYMS NEPEMEHHBIMU U HUX
CHCTEM.

D yHKIMH



[Monstue ¢pynkuuu. O6macTh onpenencHus U 00JIacTh 3HaUeHMA. ['paduk
dbynkiun. [ToctpoeHue rpadukoB GyHKINH, 3aTaHHBIX PA3JIMIHBIMH CIIOCOOAMM.
CaoticTBa (hyHKIIUNA: MOHOTOHHOCTh, YETHOCTh M HEUETHOCThH, MEPUOJUIHOCTD,
OTpaHUYEHHOCTb. [IpoMexyTku Bo3pacTaHusi U yObIBaHMWs, HaumOoOJblIeEe U
HanMeHblee 3HaueHus: Qynkuuu. [IpuMepsl QyHKIIMOHATHHBIX 3aBUCUMOCTEN B
peanbHBIX MPOLECCAX U SIBJICHUSX.

[IpeoOpazoBanust rpadMKOB CABUTI M PACTHKEHUE BJIOJIb OCEH KOOPJIMHAT,
CHMMETPHS OTHOCUTEIILHO OCEW KOOPAMHAT, Hayajla KOOPAUHAT U MPSIMOM ) = X.

JluneitHas u kBanpatudHas (QyHKIUUA, QYHKIHUS y = K/X, UX CBOWCTBA H
rpaduku. ['paduk 1poOHO-TMHEHHONU (PYHKITIH.

CrenenHas (yHKIUA C HATypadbHBIM HOKa3aTeneM, GpyHKIHA y = 1/x, UX
CBOIICTBA U rpauKH.

TpuroHomerpuueckue QyHKLINHU, UX CBOICTBA U rPaUKH, IEPUOIUIHOCTD,
OCHOBHOU mepuon. OOpaTHble TPUTOHOMETPUUYECKHUE (PYHKIUHM, UX CBOWCTBA U
rpaduKm.

[lokazarenbHas u Jorapudmuueckas GyHKIIMU, UX CBOMCTBA U TpaUKH.

IIpenesn v HenmpepbIBHOCTH (PYHKIMH

[lonsTne o0 HENpEephIBHOCTH (QYHKIUMU. TeopemMa O MPOMEKYTOTHOM
3HaYEHUU (YHKIIHH.

[lonstne o mpenene ¢yukuuu. Ilpenen ¢GyHKIMM B TOYKE M Ha
oeckoHeuHocTH. OnHOCTOpOHHUE TMpenesbl. CBsi3b MEXAY CYIIECTBOBAHUEM
npenena U HempepbiBHOCTHIO (yHkimu. Ilpegen cymmbl, Npou3BeACHUS U
yacTHOTO (DyHKIMI. [ Opu30HTANIbHBIE, BEPTUKAILHBIEC U HAKIIOHHBIE ACUMITTOTHL

IIpousBoaHas

[Tonatue o xacarenbHO# K rpaduky (yHKIMU. YpaBHEHHE KacaTelbHOM.
Omnpeneneane mnpousBoAHOW. ['eomerpudeckuii W (QU3MUIECKUN  CMBICIIBI
npom3BoHOM. IlpomsBogHas creneHHOM GyHKIMU. MeTon MareMaThdecKou
UHAYKUMU. [Ipou3BogHble CyMMBIL, pPa3HOCTH, NPOM3BEAEHUS W YaCTHOIO
¢bynkuuii. [IpousBogHble OCHOBHBIX 3yeMeHTapHbIX (QyHKIMA. [IpousBoaHas
CJI0)KHOM (DYHKITHH.

Bropast npomsBogHas1, €€ reoMeTpudecKuil 1 puznueckuii cMbici. Teopema
Jlarpamxka. IlpumeHeHne mnepBOM M BTOPOM MPOM3BOJHBIX K HCCJEIOBAaHUIO
(GbyHKIMU ¥ TOCTpoeHuUIo e€ rpaduka.

HNurerpan

IInomanps KpUBOJMHEWHOM Tpaneunu. MHTerpam kak mpenen CyMMBL
[lepBooOpa3Has. [lepBooOpa3zHble OCHOBHBIX 3JIeMEHTapHbIX (pyHKuui. [IpaBuna
BbIUKCIIeHUs niepBooOpazHeix. Gopmyna Herorona-JleitOnuma.

BeposATHOCTH M CTATHCTHKA

[IpencraBneHne JaHHBIX, MX YHUCJIOBbIE XapaKTEPUCTUKU. TaOiuibpl u
nuarpaMmel. CiydaitHblid BbIOOp. MHTEprpeTanus CTaTUCTHIECKUX JaHHBIX U UX
xapaktepuctuk. CiyuaiiHoe coObITHE U BEpPOSATHOCTb.  BbraucieHue
BeposiTHOCTe. [lepebop BapmaHTOB M 3JIEMEHTHI KOMOHWHATOPHUKU ((hOPMYJIBI
YHCJIa IEPeCTAaHOBOK, PA3MEIICHUI U COUETAaHUIA SJIEMEHTOB).

Jloruka u MHOeCTBa



TeopeTnKO-MHOKECTBEHHBIEC TIOHATHSI: MHOXECTBO, JJIEMEHT MHOYECTBA.
CrannapTHble 0003HAUEHUSI YHUCJIOBBIX MHOKecTB. [lycToe MHOXKECTBO U €ro
o6o3Hauenue. [lommuoxkecTBo. OObENMHEHNE U TIEPECEUEHUE MHOKECTB.

MnmocTtpanysi OTHOIIEHUH MEXKY MHOXKECTBAaMHU C IOMOLIBIO JUarpamm
Diinepa.

OnemenTs! Joruku. KBaHTOpBI 00IIHOCTH U cyiecTBoBaHus. ClenoBaHue
U PpaBHOCWIBHOCTh. CucTeéMa M COBOKYNHOCThb. OrmpenencHuss U TEOpPEMBL.
Teopema, oOpartHas nanHoil. JlokazarenbcTBo. Jloka3zarenbCTBO OT MPOTUBHOTO.
ITpumep n koHTprpuMEep. [loHsATHE O METOAE MaTEMATUYECKOW MHTYKIIWH.

MartemaTHKa B HCTOPHYECKOM Pa3BUTHHU

Hctopust pa3BUTHS MOHATHA YHCJA: KOMIUIEKCHBIE YMCJIA, KOPHH 71-U
creneHd. Mctopust Bompoca O HaxOXACHUH (POpMyS KOpHEH aireOpanyecKux
ypaBHeHuii. ®opmynel Kopmano. OcHoBHass Teopema anreOpel. Mctopus
pazButus anreopel: H. AGens, D. besy, K. T'ayce, V. I'oprep, H. Taprambs, I1.
®epma, C. Deppo. Hctopusi Bompoca O HAXOKIACHUU KOMIUIEKCHBIX KOpPHEU
KBaJlpaTHbIX W KyOmdeckux ypaBHenuid: JIx. Kopmano, A. Myasp.
HepazpemmmocTs B paiuKaiaXx ypaBHEHUN CTEIICHH, OOJIbIIICH YEThIPEX.

Hcrtopus pazButus Mmarematudeckoro ananusa: JI. Koo, JI. Kponekep, N.
Kemnep, WM. Herorton, I'. JleiOuuu. HMctopuss pa3Butus Jjorapu@moB u
norapudpmuueckux tadbmui: U. bropru, JI. Henep, I'. bpurc, A. Brnakk. UcTopus
pa3BUTHUS U3MEPEHHUS YIJIOB, €IMHUIL X U3MEpeHUs. Pa3BuTne MareMaTn4ecKon
noruku: Y. [Tupc, ®. Opure, [Ix. BeHn.

Hcropusa pazsutus teopun BepoATHOCcTEN U ctatucTuku: II. depma, X.
['roiirenc, 5. bepaymmm, I1. Jlanac, [1.JI. Yebsrmes, Y. HproToH.

TEMATUYECKOE INTAHUPOBAHHUE

10 kurace
No Tema paznena KomnuectBo wacos
B paboueil mporpamMmme
paznena (2 yaca B HezEINIO)
1 @OyHKIMK 1 TpaduKH. 9
2 CremneHu 1 KOpHHU. 10
3 [lokazarenbHas u 16
norapumuaeckast QyHKINU.
4 Tpuronomerpudeckre QyHKIINH. 24
5 BeposTHOCTH M CTaTHCTHKA. 6
6 [ToBTOpEHME. 5
70




11 kaacc

No Tema paznena KomyectBO wacoB
pazzaena B pabouelt mporpamme
(2 yaca B HeEIIO)

1 HerpepsiBHOCT, U Tpefen 9
(byHKITIH

2 [IpousBonHas pyHKIUU 10

3 TexHuka 20
nuddepeHmpoBaHUs

4 Wuterpan u nepBooOpazHas 10

5 BeposTHOCTL U CTaTUCTHKA 8

6 KomrinekcHeie yncia 5

7 [loBTOpEHUE 8

HNHTEepHET-pecypc

1. www. edu - "Poccuiickoe o0pazoBanue" denepaibHbIi MOPTAL.

2. www. school.edu - "Poccutickuii 001ieo0pa3oBarebHbIN mopTai' .

3.  www.school-collection.edu.ru/ Enunas koyutekuus  IU(GPOBBIX
00pa3zoBaTeNbHBIX PECYPCOB

4. www.mathvaz.ru - dochbe IIKOJIHLHOIO VYHTEJS] MATEMATHKH
5. www.it-n.ru" Cerb TBOpPYECKHX yunTesIeii"

6. www .festival.lseptember.ru @ectuBanp, nEIArOrHYECKUX HIEH
"OTKpBITBIN yPOK"

7. http://www.fipi.ru/

8. http://muravin2017.narod.ru/

9. http://www.drofa.ru/

10. http://www.proshkolu.ru

11. http://gia.edu.ru/

12. http://www.ege.edu.ru/

13. http://festival.1september.ru/

14. http://www.ctege.info/

15. http://nsportal.ru/

16. http://www.irsho.ru/

17. http://window.edu.ru/

18.http://fcior.edu.ru/
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