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5 KJIACC

HartypajbHble 4uc/Ia U HYJIb

HartypaneHoe wuyucno. Psa HatypanpHbeix uuncen. Ywucmo 0. M300paxkeHue
HaTypaJbHBIX YKCENl TOYKAMH Ha KOOPJIUHATHOU (YHUCIIOBOM) MIPSIMOM.

[lo3unmonnas cucremMa cuucieHus. Pumckas Hymepauumss Kak IpUMED
HETIO3ULIMOHHOM CUCTEMBI CUMCIIeHUs. [lecaTnuHas cucTeMa CUUCIICHMUS.

CpaBHEHHE HATypaJbHBIX YHUCEN, CPAaBHEHHE HATYPAJIbHBIX YHCEI C HYJEM.
Crioco6n1 cpaBHeHUs. OKpyTiieHUE HATypalbHbBIX YHCEL.

CinoxeHne HaTypaJlbHBIX YUCEJ, CBOMCTBO HYJISA NPH CIOKEHHH. BBIYMTaHHE Kak
JeiicTBUE, OOpaTHOE CIIOKEHHIO. YMHOXKEHHE HATypaJbHBIX YHCEJ, CBOMCTBA HYJIS
U CJIUHMIIBI TpU yMHOXeHuUU. JleneHue Kak JedcTBHe, OOpaTHOE YMHOXKECHHIO.
KomnoHeHThI neiicTBUM, CBSI3b MEXy HUMU. [IpoBepka pesyabTara apudMeTH4ecKoro
neictBud. IlepeMecTuTenbHOE M COYETATENIbHOE CBOMCTBAa (3aKOHBI) CIIOXKEHUS
Y YMHO>KEHHUS, PACTIPEACIUTEILHOE CBOUCTBO (3aKOH) YMHOXKEHHS.

Hcnonbs3oBanne OyKB 111 00O3HAUEHUS] HEM3BECTHOI'O KOMIIOHEHTa U 3alllCU
CBOMCTB apu(hMETUUECKUX JACHCTBUM.

JlenuTenu U KpaTHBIE YMCIIA, PAa3JI0KEHUE HA MHOKUTENH. [IpocThie u cocTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKoM.

Crenenb ¢ HaTypaJbHBIM IOKa3aTesieM. 3alKCh YKCIa B BUJIE CYMMbI Pa3psiAHbIX
CJIaracMblX.

HucnoBoe BorlpakeHUE. BpluncieHne 3HaY€HUM YUCIIOBBIX BBIPAXKEHUH, MOPSAOK
BBIINIOJIHEHUSA JeUCTBUM. Mcmosib30BaHWE TpPU  BBIYUCICHUSAX IE€PEMECTUTEIILHOTO
U COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS U YMHOXEHUS, pacipeneauTeaIbHOro
CBOWCTBA YMHOEHHUSI.

poou
IIpencraBienne o ApoOU Kak crocobOe 3amucu 4acTu BeaUIuHbI. OOBIKHOBEHHBIC

npobu. IlpaBuibHbIE W HempaBuWibHbIe ApoOU. CMmenraHHash ApoOb, MpeICcTaBICHUE
CMEIIIaHHOW ApoOM B BHJI€ HEMPABWIHHOW IpoOU M BBIJICJICHUE 10N YacTH YHuclia
U3 HempaBWwiIbHOU npobOu. M3o0pakeHue apoOeil ToUYKaMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpaimienue apooOei. IlpuBenenue npodu K HOBOMY
3HameHaTeno. CpaBHEHHE APOOECH.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXKEHWE M JieJieHue npoOeid, B3amMHO-
obpatHble apodu. HaxoxaeHne 4acTy 1eI0T0 U IIEJI0T0 0 €ro YacTH.

Hecstuunas 3amuch apoOeit. [lpencraBrnenue aecsaTUYHOM JpoOM B BUIE
0ObIKHOBEHHOU. M300pakeHne NECATUYHBIX ApOOEd TOYKaMU Ha YHMCIOBOM MPSMOM.
CpaBHeHHE JECATUYHBIX APOOEii.

ApudmMernueckne TEHCTBHS C IECATUYHBIMH IPOOSIMH.



PenieHune TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3ada4 apu(METHYECKUM CIocoOoM. PerieHue Iormdyeckux
3aja4. Pemienue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosb3oBaHue
P PEIICHUH 3aJ1a4 TaOJIUI] U CXEM.

Pemenue 3aga4, comepkaimx 3aBUCHMOCTH, CBSI3BIBAIOIINE BETUYUHBI: CKOPOCTbD,
BpeMsi, PAaCCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EIWHUIIBI H3MEpEHHUs: MaccChl,
00bema, 1IEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBA3b MEXAY €IMHUIIAMU U3MEPECHUS
Ka)KI0M BEJIMYUHBI.

Pemienrie 0CHOBHBIX 3aj1a4 Ha APOOU.

[IpencrapiieHue TaHHBIX B BUE TaOJMII, CTOJIOUATHIX JUATPAMM.

Harasiagnas reomerpust

Harnsguele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
JIyd, yroJI, JOMaHasi, MHOTOYTOJIbHHUK, OKPYKHOCTb, KpYT. YTou. [IpsMOi, OCcTphIil, Tynou
Y Pa3BEPHYTHIN YIJIBL.

JUiMHa OTpe3ka, METPUYECKME €IWHULBI JUIMHBL. JIMHA JIOMaHOH, NEpUMETP
MHOI'OYroJIbHUKa. MI3MepeHue u nocTpoeHue YIjioB ¢ IOMOILBIO TPAHCIIOPTUPA.

Harnsguele mnpexacraBieHuss o (QUIypax Ha IUIOCKOCTH: MHOTIOYTOJIbHUK,
IPSIMOYTOJIbHUK, KBaJAPaT, TPEYTOJbHUK, O PABEHCTBE (PUTYP.

N3o6paxenne ¢uryp, B TOM 4Hciae Ha Kietdaroil Oymare. Iloctpoenue
KOH(Urypanuii u3 yacteil npsMoi, OKpy>KHOCTH Ha HETMHOBAHHOM U KJI€T4aTol Oymare.
Hcnonp30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tnomans OPSIMOYTOJIbHUKA " MHOTOyTOJIbHUKOB, COCTABJICHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM 4HCIlIe (PUTyp, M300paKEHHBIX Ha KJIET4aTod Oymare.
Enuaunier usmepenus mionaau.

Harnsanele mpenctaBiieHHs] O TPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIN
napajuienenunes, Kyo, MHororpaHHuku. M3o0paxkeHne npocTelinx MHOTOTPAaHHUKOB.
PazBepTku kyOa u napamienenunena. CozaaHue Mojeiel MHOTOIpaHHUKOB (U3 Oymary,
MIPOBOJIOKH, TUTACTHIIMHA U APYTUX MAaTEPUAIIOB).

O0beM MpsAMOYTOJIBHOTO Napajuienenunena, Kyoa. EnuHuibl usmepeHus: oobema.

6 KJIACC

HarypaJjbHble yuciia

ApudmMernueckre JACUCTBUS € MHOTO3HAYHBIMM HATypaldbHBIMH YHCIIAMHU.
YucrioBble BbIpaKEHUSA, MOPSIIOK JIEUCTBHM, UCIOIb30BaHUE CKOOOK. Mcnonp3oBaHue
IIPX  BBIYMCIEHUSAX TMEPEMECTUTEIBHOTO M COYETATEJIbHOIO CBOWCTB CIOKEHHS
1 YMHOKEHHUS, PACIIPENEIUTEIBHOTO CBOMCTBA YMHOKEHUA. OKpPYyTIIEHHE HATypalbHbIX
YUCEL.

JlenuTenu u KpaTHbIE YKcia, HAUOOIBIINN OOIIHIA AeNUTeNb U HAaNMEHbIlee o0I1Iee
KpaTHoe. JlenuMOoCTh CyMMBI i IPOU3BEACHHUS. JleeHne ¢ OCTaTKOM.



Apoon
OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOWMCTBO JpOOH, COKpalleHue JIpooeil.

CpaBHeHne M ynopsaouuBaHue JpoOeil. Pemienue 3agau Ha HAaxOXKICHHE YacTH
OT LEJIOro M UEJNOro Ino ero 4actu. JIpoOHOe 4YMCIO0 Kak pe3yiabTaT JEICHHMS.
[IpencraBneHure OecATUYHON poOM B BUJE OOBIKHOBEHHOH IpoOM M BO3MOYKHOCTH
npe/cTaBiIeHUs] OOBIKHOBEHHON ApoOu B BuAe AecATUYHOW. JlecsTuuHble IpoOu
U MeTpuueckas cucremMa mep. ApupMeTudeckue AEMCTBHUS U YUCIIOBBIE BBIPAXKECHMS
C OOBIKHOBEHHBIMH U JECITUUHBIMH JPOOSIMHU.

OtHowenue. Jlenenue B JaHHOM OTHOIIEHUU. MaciuTal, nponopius. [Ipumenenue
IIPONIOPLIMM MPH PEILICHNUH 3a1a4.

IlIonsATne mpoueHTa. BelYKMCiIEeHHE MPOLIEHTa OT BEIMYMHBI M BEIMYHMHBI IO €€
IpOLEHTY. BbIpakeHWe NPOLUEHTOB JAeCATUYHBIMU Apodsmu. Pemenue 3amau
Ha MPOLEHTHI. BbIpa)keHNE OTHOIIEHUS BEJIMYHH B IIPOLICHTAX.

IHonoxuTeNbHBIC M OTPULATEIbHBIC YHCJIA

IlonoxurenbHple U oTpuuarenbHble 4yucna. lLlensle yucna. Monyns dwucia,
reoMeTpuyecKas HHTepIpeTanus Moy yncia. M3o0paxeHnue uncen Ha KOOpAUHATHON
npsamMoil. YucnoBele mpoMexyTku. CpaBHeHue uucen. ApupMeTHuyeckue AerCcTBUs
C IIOJIOXKUTEIIBHBIMUA U OTPULIATEIIHBIMUA YHCIIAMU.

[IpsamoyrosibHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, abcuucca u opauHarta. [loctpoeHue Toyek U puryp Ha KOOpIAMHATHOU
IIJIOCKOCTH.

BykBeHHbIe BbIpaKEeHUS

[Ipumenenne OyKB aJis 3alMCH MaTEMAaTUYECKUX BBIPAKCHUNU U TPEJIOKEHUU.
CpoiictBa apumMeTnueckux JeHCTBUNA. byKBEHHBIE BBIPAKEHHS U  YHCIOBBHIE
ITOJCTAaHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XJACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMysbl TEpUMETpa M IJIOMIATU MPSAMOYTOJIbHUKA, KBajapaTa, oO0bema
napajienenuneaa u Kyoa.

Peinenue TeKCTOBBIX 33124

Pemienne TekCTOBBIX 3adad apu(METHUECKUM CIOocoOoM. PerieHue Joruyeckux
3a1a4. Pemenue 3amau mepebopoM BCeX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3agay, cogepxaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIUYHUHBI: CKOPOCTb,
BpeMsi, PaCCTOSIHUE, 1IeHa, KOJTMYECTBO, CTOMMOCTb, TPOU3BOIUTEILHOCTD, BpeMsl, 00beM
paboThl. EquHUIIBI U3MEPEHUsS: MAacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CB43b MEXy €AUHUIIAMHA U3MEPEHUS KXKI0W BEJTUYHHBI.

Pemrenne 3amay, CBs3aHHBIX C OTHOUICHUEM, IPONOPLUOHAIBHOCTHIO BEJIMYMH,
MIPOIICHTAMH; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOH M TIPOIICHTHI.

OueHka W TpPUKHUAKA, OKpyrjieHue pesyiabrara. CocTaBieHHe OyKBEHHBIX
BBIPAKEHUH I10 YCIOBUIO 3aa4U.

IIpencraBierre JaHHBIX C IOMOINBIO TaOmwmi W guarpamMMm. CronbOuartbie
IAarpaMMBbl: YTCHHUE 151 IIOCTPOCHUE. Yrenue KPYTOBBIX IharpamMm.



Harasignas reomerpust

Harnsgnele npencraBineHus o Qurypax Ha IUIOCKOCTH: TOYKa, IpsiMas,
OTpE30K, JyY, yroj, JOMaHas, MHOTOYTOJIbHUK, YEThIPEXYTrOJbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anMHOe pacrnosiokeHue JBYX NpPSIMBIX Ha IUIOCKOCTH, IapajulelibHbIE
OpsMble, MNEPHEHIUKYJSIpHbIE MpsMble. V3MepeHue pacCTOSHMM: MEXIy JIBYMs
TOYKaMH, OT TOUKH JI0 MPSMOM, JUIMHA MaplIpyTa Ha KBaJpaTHOM CETKe.

W3mepeHue u MOCTPOEHHE YIJIOB C IOMOIIBIO TpaHCHopTupa. Bumabl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEPEHHBIH, PaBHOCTOPOHHMUIA. YeTbIpexyrojbHUK, pUMEpPBI
YeThIPEXYTOJbHUKOB. [IpSAMOYroJbHUK, KBaJpaT: UCIIOJIB30BAHUE CBOMCTB CTOPOH,
yIJ0B, auaroHaneil. M3o0paxeHue reoMeTpudecKux QUryp Ha HEIMHOBAaHHOMN
Oymare C UCHOJIb30BAaHUEM LUPKYJS, JHMHEWKH, YrOJbHUKA, TpPaHCIOPTUPA.
[locTpoeHus Ha kiieTyaTon Oymare.

[lepumerp MHoOroyrojpHuka. IloHsTHe momwamu QUIypbl, €IUHUILIBI
n3Mepenus wiomaau. [pubnmwxkenHoe naMepenue miomaay Gpuryp, B ToM 4uciie Ha
KBaJpaTHON ceTke. [IpubnmxeHHOE W3MEpEHHE JIMHBI OKPYKHOCTH, ILIOIIAIU
Kpyra.

CummeTpus: LEHTpadbHasi, OcCeBas U  3epKaJbHad

cummeTpun. [locTpoeHne cMMMETPUYHBIX QUTYD.

Harnsansle npeacTaBiaeHus 0 IPOCTPAHCTBEHHBIX (PUTypax: MapaieJenunes,
Ky0, mpu3Ma, nupamua, KOHycC, HUIMHAP, map u chepa. M3obpaxxeHue
IPOCTPaHCTBEHHBIX Guryp. [lpumepsl pa3BepTOK MHOTOIPaHHUKOB, IUJIMHIPA U
koHyca. Co3ianue Moziesiel MpoCTPaHCTBEHHbIX (pUryp (M3 Oymaru, NpoBOJIOKH,
IUTACTUIMHA U APYTUX MATEPUAJIOB).

ITonatue oObema, eaWHMIBI H3MEpeHHs o00beMa. OO0beM MPSIMOYTOJIBHOTO
napajuienenumnena, Kyoa.

AJI'EBPA
7 KIIACC

Yucia 1 BbIYUCTICHUA

JIlpoOu OOBIKHOBEHHBIC W JCCATHYHBIC, MEPEX0J OT OJHOW (POpPMBI 3amucH
npobeit k apyroi. [loHaTne panMoOHANBHOTO YHCHA, 3alUCh, CPAaBHEHHUE,
VOOPSAIOUMBAHUE  PAIIMOHANBHBIX  4yucel. ApupMeTHYecKue JeHCTBUS  C
palMOHAIBHBIMA 4YKCIIaMU. PellleHne 3aay u3 peajlbHOM MPakTHKU Ha 4acTH, Ha
JpOOH.

CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeJeM: OIlpeesieHue, Mnpeodpa3zoBaHue
BBIpQKEHUN Ha OCHOBE OIPEJENICHUs], 3aMUCh OOIbIUX yuces. [IporeHTsl, 3anuch
OpOIICHTOB B BHUAE JApoOM W JpoOU B BHUIE TMPOIEHTOB. Tpu OCHOBHBIE
3a/la4d Ha MPOILICHTHI, pellIeHrE 3a7a4 U3 pealbHON MPAKTUKHU.

[IpumeHeHne NOpPU3HAKOB  JIEIUMOCTH, Pa3j0KEHUE Ha  MHOYKUTEIU
HaTypajabHbIX YKCEIL.



PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpSMast U 00paTHask IpONOPLHOHATIEHOCTH.
Anrebpanueckre BbIpaKeHUSI.

[lepeMeHHbIe, YUCTIOBOE 3HAYEHUE BBIpAXKEHUS C MepeMeHHOoU. JlomycTumbie
3HaueHUs NepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTA MEX]y BEIUYMHAMHU B BUJIC
dopmynbl. Beruucnenust no gopmynam. [IpeodpasoBaHre OYKBEHHBIX BBIPaKEHUH,
TOXKJIECTBEHHO paBHbIC BBIPAXEHUS, IMpaBuja MpeoOpa3oBaHHUs CyMM U
IPOU3BECHUN, MPaBHIIa PACKPBITHUSI CKOOOK U MPUBEEHUS MOJAO0HBIX ClaraeMbiX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

OpHousnensl U MHorousieHbl. CteneHb MHorousieHa. ClioKeHHe, BbIYMTAHUE,
YMHOXCHHE MHOTOWICHOB. @OpMyJbl COKpPAlIEHHOTO YMHOXEHHUS: KBajpar
CyMMbl M KBaaparT pasHoctd. dopmyna pasHocTH KBajgpaToB. PasznoxeHue
MHOT'OYWIEHOB Ha MHO>KHMTEIIH.

YpaBHeHMs M HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YypaBHEHMs, IMpaBuja MpeoOpa3OBaHUsl ypaBHEHUS,
PABHOCWJIBHOCTb YPaBHEHUM.

JInHelHOe ypaBHEHHWE C OJHOW NIEPEMEHHOW, YHCIO KOPHEW JMHEWHOIO
YpPaBHEHMS, PEIICHNE JIMHENHBIX ypaBHEeHNUN. COCTaBlIeHNE YPAaBHEHUH 10 YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHUE C JBYMs NEpeMEHHBIMH U ero rpaduk. Cucrema AByX
JUHEWHBIX YPAaBHEHMM C JBYMs IIEPEMEHHBIMH. PemeHne cHuCTeEM ypaBHEHUM
croco0oM MoACcTaHOBKU. [IpuMepsl pelieHns TEKCTOBBIX 33/1a4 ¢ MOMOUIBI0 CUCTEM
YpaBHEHUM.

DyHKUMHU

Koopaunara Toukm Ha npsimoil. UucnoBele nmpoMexyTkH. PaccTtossHue mexay
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucrtema koopauHaT, ocu OX u Oy. AOcuucca ¥ opauHaTa
TOYKHM Ha KOOPJIMHATHOW miockoctu. IlpumMeps! rpadukoB, 3aaHHBIX (OpMyIamH.
Urenue rpadukoB peanbHbIX 3aBUucuMocTel. [lonstue Gynkiuu. ['padux GyHkimu.
CaoiictBa ¢ynkmmii. Jluneiitnas ¢ynkius, ee rpaduk. ['paduk dyakuum y = |x|.
I'paduueckoe penieHre JIMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUIA.

8 KJIACC

Yucsia 1 BbIYUCICHUS

KBagpatueiii kopenb u3 uucna. [lonsthe 00 wuppalMoOHANIBLHOM YHCIE.
JlecaTuuHble NMPUOTUAKEHUS UPPAIMOHAIBHBIX yuced. CBoiCTBa apupMEeTUUECKUX
KBaJpaTHBIX KOPHEH U X MPUMEHEHHE K TPeoOpPa30BaHUIO YUCIIOBBIX BhIPAXXEHUHN 1
BBIYMCJICHUAM. [[€MICTBUTEIBLHBIC YHUCIIA.

Crenens c 1eNbIM MOKa3aTesieM U ee cBoricTBa. CTaH1apTHas 3alUCh YUCIa.

AJiredpanyecKue BbIPaKeHU s
KBanpaTHblii TpeX4IeH, pa3IoKeHHE KBaPATHOTO TPEXWICHa HA MHOXKUTEIIH.
Anrebpanueckass apo6b. OCHOBHOE CBOMCTBO airedpanyeckoil apoOwu.
CrnoxeHnue,



BBIYMTAHNE, YMHOXXCHHE, JeJICHHe anredpamueckux apooOeit. PammonanbHbIC
BBIpKEHUS U UX MTPeoOpa3oBaHue.
YpaBHEHUS U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, opmylia KOpHEH KBaJIpaTHOTO ypaBHeHHUs. Teopema
Buera. PemeHne ypaBHEHHM, CBOASIIMXCS K JIMHEWHBIM W KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-pallMOHANTEHBIE YPABHEHUS.

I'paduueckas uHTEpHpeTavsl YpaBHECHUH C JBYMS NMEPEMEHHBIMH U CHUCTEM
JIMHEHHBIX YpaBHEHUW C JBYMsSI TEpEeMEHHBIMU. I[IpuMepbl pelieHuss CucTteMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMECHHBIMU.

Pelienne TEKCTOBBIX 3a/1a4 aareOpandyeckuM criocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OHOM INEPEMEHHOM.
PaBHOCWIIBHOCTH HEpPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
Cucrembl JINHEWHBIX HEPABEHCTB C OJJHOW IMEPEMEHHOM.

DYyHKUNH
[Tonsatue Qynkuuu. OOIacTh ONpeNEIeHUsS U MHOXKECTBO 3HAUCHUU

(byHKITIH.
CnocoObl 3a1aHus PYHKITHA.

I'padux PyHknuu. Yrenue cBoicTB QyHKUMU 1O ee rpaduky. IIpumepst
rpadukoB pyHKUNH, OTpaKaIOLIUX PEAJIbHBIE MPOLIECCHI.

OYHKIMK, ONUCHIBAIOIIME MPAMYHO W OOpaTHYI0 MPONOPLHOHAIBHBIE
3aBucHMOCTH, HX rpadukn. Oynkuwan Yy = X5, y = X%, y =V, y=|X|. Tpaduueckoe
pellIeHNEe YPaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuca v BbIYUCTICHUSA

PanmonanpHbie 4Yncna, UppalMoOHAIbHBIE YKCIA, KOHEYHBbIE U OECKOHEUYHBIC
NeCATUYHbIC ApoOUu. MHOXKECTBO JAEHCTBUTEIBHBIX YUCEN, JNCHUCTBUTEIbHBIC YUCTIA
KaK OECKOHEYHbIE JIECATUYHBIC IpoOu. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YMCEIl U KOOPJAUHATHOU MPSIMOM.

CpaBHeHHE  JCUCTBUTEIBHBIX  4YMCEl,  apuU(PMETHUYECKHe  JIEHCTBUS  C
JEUCTBUTEILHBIMU YUCIIAMHU.

Pa3zmepsr 00BEKTOB OKPYKaOIIEro MHUpA, JTATEIIBHOCTh
MPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubmmxeHHOE 3HAYCHHE BEIWYUHBI, TOYHOCTH MpuOImKeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYNCICHUMN.

YpaBHeHUA ¥ HEPABEHCTBA
JlunentHoe ypaBHeHuWE. PelieHue ypaBHEHUN, CBOASIIMXCS K JIMHEWHBIM.
KBanparHoe  ypaBHeHHe. Pemienne  ypaBHEHUH, CBOIAIIMXCA K
KBaJpPaTHBIM.

bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHUs YPaBHEHUM TPETbENM U UYETBEPTOM



CTEIIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIIN.

Pemenne npoOGHO-pallMOHANbHBIX YpaBHEHMH. PeleHue TEeKCTOBBIX 3aznad
anredpan4eckuM METOI0M.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMH M ero rpaguk. PemieHune cucrem IBYX
JIMHEWHBIX YPABHECHHUU C IBYMs IIEPEMEHHBIMM. PenieHne cucrem AByX ypaBHEHUM,
OIHO W3 KOTOPBIX JHMHEWHOEe, a Jpyroe — BTOpod creneHu. [paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenue TekcTOBBIX 3adauy  aJreOpandecKuMm

crioco6oM. UnciioBble HEpaBEHCTBA U X CBOKCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW HEepeMeHHOM. PemieHue cucrem
JVHEWHBIX HEPAaBEHCTB C OJHOW IlepeMeHHOW. KBagpaTHble HepaBeHCTBA.
['padmyeckas uWHTEpIpeTalis HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMH.

DOYyHKIUA
KBanpatnunas ¢pynkuus, ee rpaduk u cBoricta. [Tapadona, KoopaArHATHI
BEPIIMHBI 1TapadoJIbl, 0Ch CAMMETPHUH MApa0OJIBI.
I'padbuxun dyaxuuit: y = kx, y= kx+b, y =_k, y=x3,y=+x, y=
|x],

U UX CBOMCTBA.

YucioBble MOCIeI0BATEIbHOCTH U MIPOrPeccum

[ToHdaTHE 4YKCIOBOW MOCIEAOBATENLHOCTU. 3aJaHue MOCIEAOBATEIbHOCTH
peKyppeHTHO# dhopmyIioii u Gpopmysoit N-ro uieHa.

Apudmernyeckass U reoMeTrpuueckas mnporpeccuu. Dopmysbl N-To 4jieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCHid, CyMMbI MEPBBIX N UJICHOB.

N300paxxeHre 4iIeHOB apu(PMETHUYECKOM M TEOMETPUUYECKOH MpPOrpeccHii
TOYKaMH Ha KOOPJAWHATHOW TJIOCKOCTU. JIMHEWMHBIM M SKCHOHCHIUAIBHBIA POCT.
CI10HBIE IPOLIEHTHI.

I'EOMETPUA
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HauanbHble noHATHs reomerpuu. Touka, mpsiMas, OTpPE3OK, Jiyd. YToJd. Buusl
YTJIOB.

BeprtukanbHble 1 cmexHbIe yribl. buccekrpuca yrina. JIomanas, MHOrOyroJbHUK.
[lapanienbHOCTh W MEPHEHAUKYISAPHOCTh MPSIMbIX. CUMMETpPUYHBIE (QUTYPBHIL.
OcHOBHBIE CBOMCTBa OCEBOM CUMMETpUHU. [IpuMepbl CUMMETpUU B OKpYKarolleM
MUpeE.

OCHOBHBIE TOCTPOEHUSI C TOMOIIBKD LUPKYJIS W JIMHEHMKH. TpEeyrojabHUK.
BricoTa, Menuana, OuccekTpuca, MX CBOMCTBA.

PaBHOoOeApeHHBII W pPaBHOCTOPOHHUN  TpeyrosbHuUKH.  HepaBeHCTBO



TPEYrOJIbHUKA.

CaoiicTBa U NpU3HAKU PaBHOOEIPEHHOTO TpeyroybHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpoiicTBA W  MNpU3HAKW  HapaUienbHbIXx  npsaMbix. Cymma  yrios

TPEYrOJIbHUKA.

BHeninue yrisl TpeyrojibHUKA.

[IpsamoyrosibHbIM ~ TpeyrodbHUK. (CBOWCTBO Me€OUaHbl PSMOYTOJIBHOIO
TPEYTOJbHUKA, TPOBEAECHHOM K runorenyse. [Ilpu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsAMOYTONBHBIN TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reoMeTprn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE
JIOMaHOM, TeopeMa O OoJbiieM yrie u Oonbllled CTOPOHE TPEYroJbHUKA.
[leprieHquKyIsIp U HAKJIOHHAS.

['eomeTpuyeckoe Mecto TOuYeK. buccektpuca yriia W CEpEeAUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKHUE MECTA TOUYEK.

OkpyXKHOCTB W Kpyr, XOopAa W JHaMeTp, HX CBoiicTBa. B3anmHoe
pPacmoJIOKEHUE OKPYKHOCTH M mnpsiMou. KacarenpHas U cekymas K OKPYKHOCTH.
OKpyXHOCTb, BIMCaHHAas B Yyroj. BrucanHas © oONMcaHHAas OKPYXHOCTHU
TPEYroJbHUKA.

8 KVIACC

YerslpexyroapHuku. Ilapaimenorpamm, €ro npusHakd U CBOWCTBA. YacTHbIE
cllyyad MapajijieIorpaMMOB (TPsIMOYTOJIBHUK, pOMO, KBajpaT), UX MPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA U NPHU3HAKH.
[IpssMoyrosbHast Tparneuus.

Meron ynBoenus menuanbl. LleHTpanbHas cummerpus. Teopema daneca u
TEOpEMa O IPOIMOPLHOHAIBHBIX OTPE3KaX.

Cpennue nuHuM TpeyrojpHUKa U Tpareund. L{eHTp Macce TpeyrosibHUKa.

[Togobue TpeyronbHUKOB, Ko3(pduiment mnoaodus. IlpusHaku mnomobus
TpeyroiabHUKOB. [IpuMeHenne mogooust pu pereHny MPaKTHIEeCKUX 3ajad.

CpoiicTBa Tuiomaae reomerpudeckux ¢uryp. DopmMynbl i TUIOMIAAA
TpEeyrojibHHKa, NapamieraorpaMma, pomOa u Tpaneuuu. OTHOIICHUE IUJIOLIAAeH
MO00HBIX (HUTYP.

Boluucnenue miomanei TpeyrojibHUKOB M MHOTOYTOJIBHUKOB Ha KIJIETYATOM
Oymare.

Teopema Iludaropa. IIpumenenue Tteopembl Iludaropa mnpu pemenun
NPaKTUYECKUX 3a]1a4.

CHHyC, KOCHMHYC, TaHI'€HC OCTPOrO yrija MNpSAMOYTOJIbHOIO TPEYrOoJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. [pPUTrOHOMETpUYECKHE (PYHKIIUU
yrimoB B 30°, 45° u 60°. BrnmcaHHble M LEHTPAIbHBIC YIJIBL, YIOJ MEXIY
KacaTeJIbHOM M XOpAOM. YTIbl MEXAYy XOpAaMU M CEKyLIMMH. BrmcaHHbele U
ONMCAaHHbIE YETHIPEXYTOJIbHUKHU. B3auMHOE pacmojokeHue ABYX OKPYXKHOCTEH.
Kacanue oxpyxHocteit. OOmue KacaTelbHbBIE K ABYM OKPYXHOCTSIM.
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Cunyc, kocuHyc, TaHrenc yriaoB ot 0 gmo 180°.  OcHoBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. DOPMYIIbI IPUBEICHUS.

Pemenne TpeyronpHukoB. Teopema KOCMHYCOB M TeOpemMa CUHYCOB. Pemienue
MPAKTUYECKHX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoowus. [Tomob6me COOTBETCTBEHHBIX SJIECMEHTOB.

Teopema 0 MPOU3BEACHUN OTPE3KOB XOPJI, TEOPEMBI O POU3BEIECHUN OTPE3KOB
CEKYILHX, TEOpeMa O KBaJIpaTe KacaTeIbHOM.

Bektop, nmmumHa  (MOAyJib)  BEKTOpa,  COHAINPABJICHHBIE  BEKTOPHI,
POTUBOMOJIOKHO HAMPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpOB, OINEpaluyd HaJ BeKTopamu. Pa3nokeHue BeKTOopa IO JIBYM
HEKOJUIMHEapHbIM  BekTopaMm. KoopauHaTsl BEKTOpa. CkansipHoe
MIPOU3BEJICHUE BEKTOPOB, IPUMEHEHHUE JI HAXOKIEHUS JUIMH U YTJIOB.

JlekapTOoBbl ~ KOOpAMHATBI HAa  IJIOCKOCTH. YPaBHEHHsS  MpPSAMOM W
OKPYXKHOCTH B KOOpPJMHATaxX, IEPECECYCHUE OKPYKHOCTEH MU NpsAMBIX. Metox
KOOPJIMHAT U €r0 NPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKHU. [[MMHA OKpY:KHOCTH. I'pagycHas u pagnaHHas
Mepa yria, BBIUMCICHHE JJIMH JyTI OKpyxHocTeu. [lmomane kpyra, cekropa,
CErMeHTa.

JIBMKEHHs IUJIOCKOCTH M BHYTPEHHHUE CHUMMETpUU (QUryp (3JIeMeHTapHbIE
npencrapienus). [lapamensubiii nepenoc. [ToBopor.

BEPOATHOCTDb U CTATUCTHUKA
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[IpencraBierne  maHHBIX B BHJAE  TaOJOWIl, JAWarpamMM, rpadUKOB.
3anoJITHEHHE

Ta0JIUI, YTEHHE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJOYATHIX) U
KpyroBbix). UTeHune rpadukoB pealbHbIX MpoiieccoB. M3BiedueHue wuHpopMariuu
U3 Jauarpamm M Tabiul, UCHOJb30BaHUE U UHTEPIPETALHS JaHHbIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apudMeThuecKkoe, MeJuaHa, pa3max,
HaumOoOJbIIEE M HaWMEHbIEe 3HAUYEeHHUs Ha0opa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YaliHOW U3MEHYUBOCTH.

CrnyyaliHbI SKCIIEpUMEHT (OMbIT) M cllydailHoe coObiTHe. BeposiTHOCTh U
yacTtoTa. Pojib MajoOBEpPOSITHBIX U MPAKTUUYECKH JOCTOBEPHBIX COOBITUN B MPUPOE U
B oO1iecTBe. MoHeTa 1 UrpajibHast KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenb BepuuHbl. Yucno pebep u cymmapHas
crenenb BepmuH. [IpencraBnenue o cszHoctu rpada. llenm m nuxmel. [lytn B
rpadax. OOxox rpada (sinepoB myTh). IlpencraBieHne 00 OPUEHTUPOBAHHOM
rpade. Pemenne 3anay ¢ momouisio rpaos.
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[IpencraBneHue JaHHBIX B BUAE TaOIMLL, JUarpamm, rpadukos.

MHOXECTBO, 3JIEMEHT MHOXECTBa, MMOAMHOXecTBO. Omnepauud  Haj
MHOKECTBaMU: 00BbEIMHEHUE, NTepeceueHue, JononHenue. CBoiicTBa onepaunii Haj
MHO>KECTBaAMHU: MEPEMECTUTENBHOE,  COYETATENIbHOE,  PacClpeAeIUTEIbHOE,
BKIItOUeHUs. Vcmonb3oBaHue rpadUyecKkoro  MPEACTABICHUS  MHOXKECTB IS
ONHCAaHUsl PEATBHBIX MPOLECCOB U SIBJICHUM, IPU PEILICHUU 3a7au.

W3mepenue paccenBaHus AaHHBIX. Jlucnepcuss M CTaHIApPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMmma paccenBaHusl.

DneMeHTapHble COOBITHS  ciydaiiHOro ombiTa. CioyyaiiHble  COOBITHSL.
BepositHocT co6bITHI. ONBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH.
Cnyuaitnpiii  BbIOOp. CBA3b  MEXIy  MAJOBEPOSATHBIMU W IPAKTHUECKU
JOCTOBEPHBIMHU COOBITHSIMU B IIPUPOJE, OOLIECTBE U HAYKE.

Hepeso. CBolicTBa IEPEBBEB: €INHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE BUCSYEN
BEPUIMHBI, CBSA3b MEXIY YHMCIOM BEPLIMH U 4uciIoM pedep. [IpaBuiio yMHOKEHHS.
Pemenue 3anay ¢ momotisio rpagos.

[IpotuBononoxkHele  coObiTus. Juarpamma Oitnepa. OObeaMHEHUE U
nepeceyeHre  coObiTuil.  HecoBMecTHble  coObiTHs.  Popmyna  CIIOKEHUS
BEPOSITHOCTEH. YCIIOBHAs BepOATHOCTh. [IpaBmiio ymHOxeHus. HeszaBucumeie
coObrTus. [IpeacraBienue skcnepuMeHTa B BHJE JepeBa. Pemenue 3amad Ha
HaxXOXJEHUE  BEPOATHOCTEH C IOMOIIBI0 JEpeBa CIy4aHOIO 3KCIEPHMEHTA,
nyarpamm Jditnepa.

9 KJIACC

[IpencraBneHue JaHHBIX B BUAE TaOIUll, AUarpamMm, rpauKkoB, HHTEPIpETaIHs
naHHBIX. YUTeHue u mocTpoeHue Tadimul, auarpamM, rpapuKoOB MO pealbHBIM
JAHHBIM.

[TepectanoBku u ¢akropuayn. CoueTanuss U 4ucCiIo codeTaHuil. TpeyroabHUK
[Tackains. Pemienue 3a1a4 ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BEPOSATHOCTb. CityqaitHbIit BBIOOD TOUYKH u3
(GuUrypsl Ha MJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH.

HcnbiTanne. Yenex n Heyaada. Cepust ucnpiTaHUuM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuysm. BeposTHOCTH cOOBITHIA B cepuu ucTibITaHuil bepHyiu.

CnyuailHasg BeNWYMHA M paclpeesieHue BeposITHOCTEH. MaremaTuyeckoe
oXuaaHue W aucnepcusa. I[IpuMepbl  MareMaTH4eCKOro  OXWIAHUS — Kak
TEOPETUYECKOIO0 CPEIHEr0 3HAYEHMsS BEIWYMHBL. MareMaTndeckoe OXHIAHUE U
JIUCTIEPCUS CIIyYaWHOU BEJIMYUHBI «YHUCIJIO YCIIEXOB B CEPUU UCTIBITAHUNA bepHymimy.

[Tonsatue o 3akoHe OomnblIUX 4yuced. M3MepeHue BEpOSITHOCTEH C MOMOIIBIO
yacToT. Poib 1 3HaueHne 3aKOHa OOJIBIINX YHCEN B IPUPOJIE U OOLIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOT'PAMMBbI

IHO MATEMATHUKE HA YPOBHE OCHOBHOTI'O OBLIEI'O
OBPA3OBAHUA

HSY‘-ICHI/IG MAaTEMATUKHU Ha YPOBHC OCHOBHOI'O 06HICI‘O 06p8,30BaHI/I$I
HAIIPpaBJICHO Ha JOCTHXKCHHUC O6yIIaI-0HII/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H
IMPpCAMCTHBIX 06p330BaT€JII)HI>IX PE3YJIbTATOB OCBOCHHA y‘I€6HOFO ImpcamMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE  pe3ynbTaTbl  OCBOCHMSI ~ IMPOrpaMMbl MO  MaTeMaTHKe
XapaKTepPU3YIOTCS:

1) maTpuoTHYECKOE BOCTIMTAHHE:

MIPOSIBJICHUEM MHTEPECa K MPOIIJIOMY U HACTOSIIEMY POCCUHCKONW MaTEeMATHKH,
IICHHOCTHBIM OTHOIICHWEM K JOCTIKCHHUSM POCCHUHUCKMX MATEMaTUKOB W
POCCHIICKOI MaTeMaTU4eCKOW IIKOJIbI, K WCIOJb30BAHUIO JTHX JOCTHKEHUN B
JIpYTUX HayKax W MPUKJIAJAHBIX cepax;

2) rpaxIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBHIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakIaHWHA W peau3allid ero
npaB, TMPEACTABICHHEM O MAaTeMAaTHMYECKMX OCHOBAaX  (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOUEAYp TPa)xAaHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, OMIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C
NPAaKTUUYECKUM IPUMEHEHUEM JIOCTM)KEHHM HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpya10BO€ BOCTIMTAHHE:

YCTAHOBKOM Ha AaKTUBHOE YYacTU€ B PEIICHHH MPAKTHYECKHX 3a/a4y
MaTeMaTUYECKOW HANPABIECHHOCTH, OCO3HAHWEM BaXHOCTH MaTEMATHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEM KU3HU IS YCIEMIHON MNpodecCHOHaIbHOM
NEATEIbHOCTH U pPa3BUTHEM HEOOXOJMMBIX  YMEHUH, OCO3HAHHBIM
BBIOOPDOM U TOCTPOEHUEM HWHIUBUIYAIbHOM TpPACKTOpPUM OOpa3oBaHUs U
KU3HEHHBIX IJIAHOB C YYETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K  SMOLUMOHAIBHOMY H  3CTETHUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajlay, PEIICHUH, pacCyXICHUH, YMEHHUIO BHUACTbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOT'0 O3HAHUSI:

OpUEHTalMel B JIEATEIBHOCTH Ha COBPEMEHHYK CHUCTEMY HAy4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKAa, NPUPOAbI U
oOlecTBa, NOHMMAHUEM MaTeMaTHYEeCKOM HaykKu Kak cdepbl YeIoBe4YeCcKOu
NEeATEIbHOCTH, O3TallOB €€  pa3BUTUS W 3HAYMMOCTH  JUII  Pa3BHUTHI
LUMBWIN3ALMK, OBJAJCHUEM SI3bIKOM MATEMAaTHKU U MAaTEMaTUYECKOH KyJIbTYpOil



KaKk CpCACTBOM IIO3HAHHA  MHpPA, OBJIAACHUCM HpOCTGfIIHHMH HaBbIKaMH
HCCHCHOB&TGHBCKOﬁ ACATCIBbHOCTH,

6) pusumyeckoe BoCHHUTAHMNE, (¢hopMupoBaHue KYJbTYPbl 310POBbSA U
IMOIMOHAIBHOIO 0J1ArONOTyYHs:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHYEeCKHWE 3HAHUS B HHTEpPEcax CBOETO
3MIOpPOBBS,  BEACHUSA  30pOBOro  obpaza JKM3HM  (3I0pOBOE  MUTaHHE,
cOQIaHCUPOBAHHBIM  PEXUM  3aHATUH U OTIbIXa, peryispHas Quanyeckas
aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKa peIIeKCUH, PU3HAHUEM CBOETO IMpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa IPyroro 4eloBeKa,

7) IKOJIOTHYECKOE BOCIIMTAHNE:

OpUEHTalMeld Ha NPUMEHEHUWE MATeMAaTHYECKUX 3HAHUW I pEelIeHUs
3aa4 B OOJIACTH COXPAHHOCTH OKPYXAIOLIEH Cpelbl, INIAHUPOBAHUS MOCTYNKOB U
OLICHKM HMX BO3MOXXHBIX IIOCIEIACTBUN JUIsI OKPYKArOUIEH Cpelbl, OCO3HAaHHWEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IMyTeH X pPeLeHus;

8) amanTanus K N3MEHS IOIMUMCS YCJIOBHAM CONUATBbHOI U MPUPOTHOI Cpe/bl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSAX HEOIPEACIICHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 IPAKTUYECKYIO ACATEIBHOCTb, B TOM YUCIIE
YMEHUE YUYUTbCA y JAPYTUX JIOAEH, MpuoOpeTaTh B COBMECTHOM JE€ATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMITETCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOAMMOCThIO B  (OPMHPOBAHWM HOBBIX 3HAaHUH, B TOM YHCIE
dbopMynHpoBaTh UJIEU, TTOHSATHUS, TUMOTE3bl 00 0O0BEKTAX U ABJICHUSIX, B TOM YHUCIIE
paHee HE U3BECTHBIX, OCO3HABaTh JEe(PHUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEN, IJIJAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0,  BOCHPUHHUMATh
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPEOYIOUIMI KOHTPMEpP, KOPPEKTHPOBAThH
MPUHUMAaEMbIe pEIIeHUusT W ACUCTBUS, (POPMYIUPOBATH U OIIEHHWBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesyibTare OCcBOEHHS MPOrpaMMbI IO MaTEMaTHKE HAa YPOBHE OCHOBHOIO
obmero oOpa3zoBanusi y oOyuaromierocss OyayT cOpMHpPOBAHBI METampeIMETHBIC
PE3yIIbTaTHI, XapaKTePU3YIOIIHECS OBJIaJICHUEM M03HABATCIIbHBIMU
YHHBEPCAJIbHBIMUA YUYCOHBIMH JICHCTBUAMU, KOMMYHHUKATUBHBIMH YHHUBEPCAIbHBIMU
YY4eOHBIMH  JCWCTBHSIMH,  PETYJSATUBHBIMH  YHUBEPCAIbHBIMH  y4EOHBIMHU
JNEUCTBUSIMU.

Ilo3naBaTesbHbBIE YHUBEPCAJIbHBIC yqeﬁnble IlEﬁCTBHﬂ

[lo3HaBaTenbHbIE  yHHUBEpCalbHbIE  yueOHBbIE JEHCTBUS  00€CIEUHBAIOT
dopmupoBaHre ©0a30BbIX KOTHUTHBHBIX MPOIECCOB oOOyyarmuxcs (OCBOEHHUE
METOJOB  MO3HAaHHUS  OKPYXKAloWIero  MUpa, IPUMEHEHUE  JIOTUYECKHX,



MCCIIEIOBATeNIbCKUX ONepanuii, yMeHud pabortath ¢ wuHpopMmanueii). ba3obie
JIOTUYECKUE IEUCTBUS:

BBIABJIATE M XAPAKTEPU30BATh CYLIECTBEHHBIE IIPU3HAKA MAaTEMATHYECKUX
O0OBEKTOB, OHATUHN, OTHOIICHUN MEXAY MOHATHAMH, GOPMYIUPOBATH OMPEICICHUS
HOHATHH, YCTaHABJIMBATh CYyILIECTBEHHBIN IIPU3HAK KJ1acCU(pUKalu,
OCHOBaHUS 1J1s1 0000LIEHUS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN34;

BOCIIpUHUMATh,  (OpPMYyJIHpPOBaTb M  NpeoOpa3oBbIBaTh  CYXKICHHUS:
YTBEpAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISATD MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H "
OpoTUBOpeuMst B (akTax, JaHHbIX, HAaOMIOACHUAX U YTBEPXKICHUSX,
npenjaraTb KPUTEPHUH JJIS BBIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHA;

MIPOBOJIUTH BBIBO/IbI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH,
JNEAYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIIOUEHHI, YMO3aKIIOUEHHU 110 aHAJIOTUH;

pa3bupatb J0Ka3aTeNIbCTBA MaTeMaTUYECKHUX YTBEPKJICHUI
(OpsiMple ¥ OT NPOTUBHOIO), IMPOBOJUTH CAMOCTOSITEIBHO  HECJIOXHBIE
JIOKA3aTelbCTBA MAaTEMATHYECKMX  (DAKTOB,  BBICTpaWBaTh  APryMEHTAIMIO,
IPUBOJNTH OpUMEpbl W KOHTPOPUMEPHI, OOOCHOBBIBaTbH COOCTBEHHbBIE
paccyXJIeHHUs;

BBIOMpATh CHoco0 pelieHus y4dyeOHOM 3amaud  (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOMpATh HanOoJee MOAXOAAIINNA C YYETOM CaAMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarebCKue 1eiCTBUA:

HCITOJIB30BaTh BOIPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTUBOpPEYHE,  MPOOJIeMYy,
CaMOCTOSITENIbHO YCTaHABJIMBaTh HCKOMOE MW JaHHOE, (OPMUPOBATH THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

OPOBOAWTh IO CaMOCTOSITENIbHO  COCTABIIGHHOMY TIUIaHY  HECJIOXKHBIN
DKCIIEPUMEHT, HEOONbIIOe WCCIEAOBaHWE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

CaMOCTOSITENIbHO (pOPMYJIMPOBaTh OOOOIIEHHS W BBIBOJABI MO pe3yJbTaTaM
NPOBEJCHHOTO  HAONIONEHUWS,  HWCCICIOBAHMS,  OICHHBATh  JIOCTOBEPHOCTH
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHU;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpoIlecca, a TakKe BBIIBHUTATh
MIPEANOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

KommyHukaTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC 1eHCTBHUS

KoMMyHUKaTUBHBIE  yHUBEpCAJIbHBIE  y4eOHBIE  JCUCTBUA  OOECIECUYMBAIOT
c(hOpPMHUPOBAHHOCTH COIMATBHBIX HABBIKOB O0YJAFOIITIXCS.



Oo0menue:

BOCIPUHUMATh W (HOpMynIHpoOBaTh CYXICHHS B  COOTBETCTBUU  C
YCJ'IOBI/ISIMI/I U nersMunu O6HICHI/I$I, SICHO, TOYHO, I’paMOTHO BBIpa)KaTB CBOIO TO‘-IKy
3peHI/ISI B YCTHBIX W IIMCBMCHHBIX TCKCTaX, JaBaTb ITOACHCHHIA IIO XOI[y peHIeHI/IH
3aJ1ayyl ¥ TIOJyYCHHBIM pe3yJIbTaTaM;

B XOJie¢ OOCYXXJICHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOH TEMBI,
IPOOJIEMBI, PeIIaeMOl 3a/1auu, BRICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOMCK PEIICHHSI,
COTIOCTaBIIATh CBOM CYXKACHHS C CYXICHUSMH JPYTHX YYaCTHHUKOB JIHAJIOTa,
oOHapy)XMBaTh pa3IMdde MW CXOACTBO IIO3WIMK, B KOPPEKTHOH Qopme
(bopMyIMpPOBaTh PA3HOTIIACHS, CBOU BO3PaKEHUS;

HpGI[CTaBJIﬂTB pGSYJ'IBTaTBI pCIHCHI/IH 3agadu, 3KCHepI/IMCHTa, HCCICAOBaHus,
IIPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3ajad
IIPE3CHTAIIMH 1 0COOCHHOCTEH ayIUTOPHH.

CoTpyannuecTno:

MIOHUMAaTh W HCHOJb30BATh MPEUMYUIECTBA KOMAaHJAHOW M HWHAWBHUAYaJIbHOU
paboThI IPU PEIIEHUU YYEOHbIX MaTEMaTHUECKUX 3aj1ay;

MPUHUMATh 1I€JIb COBMECTHOW JI€ATENIbHOCTH, IUIAaHUPOBATH OPraHU3ALMIO
COBMECTHOI pabOThl, pacnpenessiTb BUAbI padOT, 1OrOBAPUBATHCS, OOCYXIATh
IPOLECC U PE3YbTAT padOThI, 0000111aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B IpYIHIOBBIX (hopmax paboTsl (00CykaeHUsl, 0OOMEH MHEHUSIMHU,
MO3TOBbI€ IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH
CBOM JIEUCTBUS C JPYTMMH YJIEHAMU KOMaH/bl, OLICHUBATh Ka4Y€CTBO CBOETO BKJIaAa
B OOmMI MPOAYKT MO KPUTEPUsM, CGHOPMYJIUPOBAHHBIM  YYaCTHHKAMHU
B3aUMOJEHCTBHS.

PerynsiTuBHbIe YHUBEpPCAJbHbIC Y4eOHbIC JCUCTBUA
PerynsatuBHble yHUBEpCaAIbHbIE YUeOHbIE AEUCTBHSI 00E€CTIEUNBAIOT
(popMUpPOBaHNE CMBICIOBBIX YCTAHOBOK U )KM3HEHHBIX HaBBIKOB JINYHOCTH.

Camoopranusamnus:

CaMOCTOSITENIbHO COCTaBJISATh IUIAH, AJITOPUTM pEHIeHUs 3aJaud (WU €ro
4acTh), BBIOMpATh CIOCOO PpEIICHUS C€ YYETOM HUMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATh BapHAHTHI
pelIeHuii ¢ yueToM HOBOM MH(GOpMAIIUH.

CaMOKOHTpOIIb:

BJIQJETh CHOCOOAMHU CaMOINPOBEPKU, CAMOKOHTPOJS Mpolecca W pe3ylibrara
pelIeHns: MaTeMaTUYeCKOM 3a1auu;

MPEABULIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PELICHHUM 3a/1auu,
BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX O0CTOSTENbCTB, HAWEHHBIX
OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh  COOTBETCTBUE  pe3yJbTaTa  JACSITENbHOCTH  IOCTaBJIECHHOU



e W YCJIOBHSM, OOBSCHSATH MPUYHUHBI JOCTHIKEHUS WM HEIOCTYOKCHHS IICIIH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEMETHBIE PE3YJIbTATBI

[IpenmeTHble  pe3ynbTaTbl  OCBOGHUS ~ IPOTpaMMbl [0  MaTeMaTHKe
HpeACTaBJICHbI 10 rojaM OOy4eHHUs B paMKaxX OTICNIbHBIX y4eOHBIX KYpPCOB: B 5—
6 kmaccax — Kkypca «Marematuka», B /-9 Kimaccax — KypcoB «Anrebpay,
«["eomeTpus», «BeposTHOCTh U CTATUCTHKAY.

[IpeameTHbie  pe3ylbTaTbl  OCBOEHUS  MpOrpaMMbl  y4eOHOro  Kypca
«MartemaTuKa» K KOHITy OOy4eHUs B 5 KJacce.

Yucia ¥ BBIYUCIEHUSA

[lonnmath ¥ NPaBUWIBHO YHNOTPEOJATh TEPMUHBI, CBSI3aHHBIE C HATYpaJIbHBIMU
YUCIIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMH IPOOSIMH.

CpaBHHMBaTh M YHOpPSIOYMBAaTHh HaTypajbHblE 4YHUCIA, CpPaBHUBATh B
MPOCTEUILNX CIIy4astX OOBIKHOBEHHBIE JPOOH, 1€CATHYHBIE IPOOH.

COOTHOCHUTBH TOUKY HAa KOOPAMHATHOMN (YUCIOBOM) MPSIMOI C COOTBETCTBYIOIIUM
el umucioM U u300pakaTb HATypaJibHbIE 4YMCIAa TOYKAMH Ha KOOPIWHATHOU
(4K CIIOBOI) IPSMOHA.

BrimonuaTs apu(pMeTHIecKue NENUCTBUS c HaTypaJlbHbIMU
YUCJIaMH, C OOBIKHOBEHHBIMH JPOOSIMH B MPOCTEHIITNX CITydasix.
BpimonmHATE ~ NpOBEpKY,  NPUKHIAKY  pe3ysbTaTa

BbIUKCIICHUN. OKPYTIISITh HATypaJIbHBIE YUCIIA.

Penienune TeKCTOBBIX 3a71a4

Pemate TekcTOBBIE 3adauM ApUPMETUUECKUM CIIOCOOOM M C TMOMOIIBIO
OpraHU30BaHHOTO0 KOHEYHOTO Mepedopa BCEX BO3MOMKHBIX BAPUAHTOB.

Pemate 3amaum, coaepikaiiue 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYUHBI:
CKOPOCTh, BpEMs, paCCTOSIHUE, 1IeHa, KOJUYECTBO, CTOUMOCTb.

Hcmonb30BaTh KpaTKHWE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYCHUS MPU PEIICHUN

3amad. [lonp30BaThCs OCHOBHBIMU €AMHUIIAMH HW3MEPEHUS: II€HbI, MacChl,

pacCTosHMUS,
BPEMEHHU, CKOPOCTH, BBIPAXKATh OJHU €IMHULIBI BEJIMYUHBI U€PE3 IPYTHUE.
H3Bnekars, aHAJIU3UPOBATD, OILICHUBATH nHpopmaruio,

NpeICTaBICHHYI0 B Ta0iMile, Ha CTONOYATON AMarpamMme, HHTEPHPETUPOBATH
IIPE/ICTABJICHHBIE JAaHHBIE, UCIIOJIB30BATh JIAHHBIE IIPU PELICHUH 3a/1a4.

Harasignas reomerpust

[Tonmp30BaThCA TEOMETPUUECKUMU MOHATHUSIMU: TOYKA, IpsMasi, OTPE30K, JIyY,
yYIroj, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh TpHUMEPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMeEmux (opmy
U3YYEHHBIX TEOMETPUUECKUX (PUTYP.

HUcnonws30BaTh  TEPMUHOJOTHIO,  CBSA3AHHYKD C  yIJIAMU:  BEpLIMHA
CTOPOHA, C MHOIOYTOJIbHUKAMHU: YIrOJ, BEPUIMHA, CTOPOHA, JUArOHajlb, C
OKPYKHOCTBIO: PAAyC, TUAMETP, LIEHTP.



Bbrunciaste nepuMeTp U IIouaab KBajipara, npsMoyrojibHUKa, GUryp,
COCTaBJICHHBIX U3 MPAMOYTOJIbHUKOB, B TOM YHCIIe (Uryp, N300pakeHHbBIX HA
KJeT4yaTon Oymare.

[IpeameTHbie  pe3ylbTaTbl  OCBOEHUS  MpoOrpaMMbl  y4eOHOro  Kypca
«MartemaTnka» K KOHIly 00yueHus B 6 KkJiacce.

Yuciia v BbIYUCTICHUS

3HaTb M IIOHMMaTb TEPMHHBI, CBSI3aHHBICE C pPaA3JIMYHBIMM  BHUJIAMH
qrcell U Coco0aMu UX 3alHCH, IEPEXOAUTH (€CIIM ATO BOZMOYKHO) OT OJTHON (POpMBI
3aIIMCH YUCTIA K IPYTOH.

CpaBHHBaTh W YNOPSAJOYMBATH ILIEJIBIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE
Ipo0Ou, CpaBHUBATH YUCIIA OJHOTO M PA3HBIX 3HAKOB.

BbinonHATe, coueTas yCTHble M NUCbMEHHBIE MpPHEMBI, apUpMeTHUYECKue
JEUCTBUA C HATYpaJIbHBIMHU U LIEJIBIMH YUCIaMHU, OOBIKHOBEHHBIMH U JI€CATUYHBIMU
IpOo0SMU, TIOJIOKUTEIbHBIMU U OTPULIATENBHBIMH YHCIAMHU.

BpruucnsaTs 3Ha4Y€HHS YUCIIOBBIX BBIPAXKEHUN, BBITIOJIHATh IPUKUIKY U OLICHKY
pe3yabpTara BBIYUCIICHUN, BBIITOJTHATH npeoOpa3zoBaHus YUCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apu(METUUECKUX JCHCTBUN.

COOTHOCUTHP TOYKY HAa KOOPAWMHATHOW IIPSAMOM C COOTBETCTBYIOIIUM €U
YUCJIOM M HM300pakaTh YHCJIa TOYKAMH Ha KOOPAMHATHOW MNPSAMOW, HAXOAMTH
MOZYJIb YUCIIA.

COOTHOCHUTH TOYKH B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATaMU
ATOW TOYKH.

OKpyIJIATh LENbIE YUCIA U JEeCATUUHbIE JPOOU, HAXOAUTh TPUOIMIKEHUS YHUCEL.

YucsioBbie M OyKBEHHbIE BHIPAKEHHUS

[lonumatb U ynoTpeOasiTh TEPMUHBI, CBS3aHHbBIE C 3alMCHIO CTENEHU 4YHCIIA,
HaXOAUTh KBagpaT M KyO 4YMCIA, BBIYMUCIATH 3HAUEHUS YHUCIIOBBIX BBIPAXKEHUM,
COZIEPIKAILUX CTEIICHH.

ITonp30BaThCAd NpPU3HAKAMH AEITUMOCTH, PACKJIabIBaTh HATypAJIbHBIE YHUCIA
Ha [IPOCTBIE MHOKUTEIIH.

[Tonb30BaThcs MacITaboM, COCTABIISITh IPOMOPILIUU U OTHOLLEHHUS.

Hcnonp3oBaTh OyKBBI A1 0003HAUEHUSI YMCEN MPHU 3alMCH MaTEeMaTHUECKUX
BBIPAKEHU, COCTABIATh OYKBEHHbIE BBIpAXXEHUS U (DOPMYJIIbI, HAXOAUTH 3HAUCHUS
OYKBEHHBIX  BBIPQXEHUM,  OCYLIECTBIsAA  HEOOXOAMMbIE  MOJCTAHOBKU U
npeoOpa3zoBaHusl.

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBLIX 33124

Pemrats MHOTOIIIArOBBIC TEKCTOBBIC 33/1a4U apU(PMETHIECKUM CIIOCOOOM.

Pemate 3amaun, cBsI3aHHBIE ¢ OTHOIIIEHHWEM, TPOMOPIIMOHATFHOCTHIO BEJIMYHH,
IPOIIEHTaMH, PEIIaTh TP OCHOBHBIC 33JIa4 Ha IPOOH U MPOIICHTEHI.

Pemates 3amaum, comep)kamme 3aBHCHUMOCTH, CBS3BIBAIOIINE BEIMYUHBI:
CKOpPOCTb, BpeMms, paccTosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTb,



POU3BOJIUTEIILHOCTh, BpeMs, o0beMa paboThl, HCHONB3YS apuMETHUECKUE
NEUCTBUS,  OILIEHKY, TMPUKHUJKY, TOJIb30BaThCS  €AUMHUIIAMU  HU3MEpPEHUS
COOTBETCTBYIOIIUX BEJIMYMH.

CocraBisaTh OYKBEHHBIC BRIPAKECHHSI 110 YCIIOBHIO 3aa4H.

N3Bnekate uHpOpMaIuioo, NPeACTaBICHHYIO B TaOJWIaX, Ha JHMHEHHOMH,
cTOoIOYAaTOM WM KPYroBOM JuarpaMmax, HHTEPIPETUPOBATH IMPECTaBICHHBIC
JaHHBIE, UCITOJIB30BATh JIAHHBIC MIPU PEIICHUU 3a]1a4.

[IpencraBmsite wHGOpPMALIMIO € TIOMOIIBIO TaOMWIl, JIMHEHMHOM W CTOJ0YaTOM

JarpaMM.

Harasignas reomerpust

[IpuBoauTh TpHUMEPHl OOBEKTOB OKPYKAIOWIETO MHpa, HMEIIMHX (HopMmy
U3YUYCHHBIX TE€OMETPUYECKUX IUJIOCKMX W MPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300paxaTh C T[OMOILIBIO  LUPKYJSA, JIMHEWKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOM M KJI€TYATOM OyMare M3y4eHHbIE IIOCKUE T€OMETPUUYECKUEe (PUTYPBI
U KOH(QUTypaluu, CAMMETPUYHbIE (PUTYPHI.

[Tonb30BaThCAd T€OMETPUUECKUMHU MOHSTHSIMHU: PABEHCTBO (PUTYpP, CUMMETPUS,
UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPUEN: OCb CUMMETPHUH, LICHTP
CUMMETPUHU.

HaxonuTe BeMUYMHBI YyII0B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 3aJaHHOM BEJIMYMHBI, MOJIB30BATHCS IPHU PELICHUM 3a1ay I'PaJyCHOM Mepou
YTIIOB, PACIIO3HABATH HA YEPTEkKaxX OCTPBIM, IIPIMOM, PA3BEPHYTHIN U TYIION YIJIBI.

Beruncnars JUIMHY JIOMAaHOW, NEPUMETP MHOIOYI'OJIbHUKA, I10JIb30BAThCS
€IMHULIAMHU U3MEPEHNUs JUIMHBI, BBIPAXKATh OJHU €IVMHULBI N3MEPEHNS JUIMHBI YEPE3
IpyTHeE.

Haxomute, ucnonb3yss 4epTeKHbIE MHCTPYMEHTHI, PACCTOSIHUA: MEXKIY IBYMs
TOYKaMH, OT TOUYKHU O NPSIMOM, IJIMHY ITyTH HA KBaAPaTHOM CETKE.

Boruncnate  miomans  GUryp, COCTaBJICHHBIX M3  MPSMOYTOJBHUKOB,
UCIIOJb30BaTh pa3OveHne Ha  NPSAMOYIOJbHUKH, Ha  paBHBIC ¢burypsi,
NOCTPaUBaHWE 10 TNPSIMOYTOJbHUKA, IOJIb30BATbCSI OCHOBHBIMU E€IWHULIAMH
U3MEPEHUs IUIOLIAAY, BBIPAXXaTh OJHU CIAWHULBI HM3MEPEHHs IUIOLIANAA 4epe3
Ipyrue.

PacrioznaBaTe Ha MOAENSX W M300paXEHUAX NHPAMUAY, KOHYC, LMIMHID,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILKMHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakath Ha KJI€TUaTOM Oymare mpsiMOyTroJIbHBIN TapauIeTIeTUIIe]I.

Boruncnsate 00beM NpSAMOYTOJIBHOTO Mapaljienenumneaa, Kyoa, moiab30BaThCs
OCHOBHBIMU €IUHUIIAMU U3MEPEHUS 00BEMA;

Pemrare  HeciokHBIE ~— 3agauM  HA  HAXOXKIOEHHUE  TE€OMETPUYECKUX
BEJINYMH B MPAKTUYECKUX CUTYALUAX.



[IpenMeTHple  pe3yabTaTbl  OCBOEHMsSI  IIPOrpaMMbl  ydyeOHOro  Kypca
«Aaredpa» k KOHILy oOyueHus B 7 Kjacce.

Yuciia ¥ BbIYUCTICHUS

BoimonusaTe, coueTas yCTHble M TUCHbMEHHBIE MpPHEMBbI, apuMeTHyecKue
JEUCTBUA C PAllUOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHWs YMCIOBBIX BBIPAXKEHUH, NPUMEHITh Pa3HOOOpa3HbIE
CHOCOOBI M MPHUEMBbl BBIUMCIEHUS 3HAYEHUM NIPOOHBIX BBIPAXKEHHM, COAEpKaLIUX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexonuth OT onHOM (QOpMBI 3amucu uyucend K JApyroi (mpeoOpa3oBBIBATH
JICCATUUHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHMBaTh M yHOPSAJOYMBATH pPaALUOHAIBHBIC

yucaa. OKpyrisTh 4ucia.

BBINONHATS NPUKHUIKY U OLEHKY pe3yibTaTa BBIYMCIICHHM, OLICHKY 3HAYE€HUU
YHUCJIOBBIX BBIPAKCHUI. BBINOIHATE ACHCTBUS CO CTENEHSIMH C HATypaJIbHBIMU
ITOKA3aTEISIMU.

[IpuMeHATh MpU3HAKUA IETUMOCTH, PA3I0OKEHUE Ha MHOXKUTEIN HATypajbHBIX
qucell.

Pemate mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4d, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPOMOPIMOHAIIBHOCTBIO BEJIIMYUH, MPOIEHTAMHU, HHTEPIPETUPOBATDH
pe3ynbTaThl PEIIEHUs 3aJa4 C YYETOM OTpaHUYCHHM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTprBaEMbIX 0OBEKTOB.

AJiredpanyecKkue BbIpaKeHUs

Hcnonp30BaTh aireOpanyeckyrd TEPMUHOJIOTUIO M CHMBOJIMKY, MPUMEHSTbH
ee B MPOIIecce OCBOEHUSI yUeOHOro MaTepuasa.

Haxomuth 3HaueHust OyKBEHHBIX BBIPQKEHMM IPU 3aJaHHBIX 3HAUYEHUSAX
MIEPEMEHHBIX.

BoinonHsaTe peoOpa3zoBaHus 1I€JI0T0 BBIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
MOJI00HBIX ClaraeMblX, pACKPBITUEM CKOOOK.

BbINONHATE yMHOXEHME OJHOYJIEHA Ha MHOTOWIEH W MHOro4YjeHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCylecTBIATh Pa3j0KEHHE MHOTOWICHOB HA MHOMXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOLIEro MHOXKHUTENS, TPYNIUPOBKH CIAraeMbIX, IPUMEHEHHUS
bopMyJT COKpAIIEHHOTO YMHOYKEHUS.

[IpumensTh mnpeoOpa3oBaHHUs MHOTOWIEHOB JUIsI PEIICHUS Pa3IMYHBIX
3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX MIPEAMETOB, U3 PEaIbHON MPAKTUKU.

Hcnonb3oBath CBOICTBa CTEICHEN c HaTypajlbHBIMU
MoKa3aTesIsIMH JIJIsl peoOpa30BaHus BhIPAKESHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHElHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, NMPHUMEHSS NpaBHIIa
repexoJia OT UCXOJHOTO YPaBHEHHSI K paBHOCWIbHOMY emy. [IpoBepstsh, ABisercs
JIA YHCJIO KOPHEM YPABHEHHS.



[IpumensaTy rpaduyueckrie METOMAbI NMPU PEUICHUH JTUHEHHBIX YpaBHEHUU U UX
CUCTEM.

[lonGupats mnpuMepsl Map YWCEN, SBISIONUXCS PEIICHWEM JIMHEWHOTO
YPAaBHEHHUS C ABYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IMJIOCKOCTH IpauK JUHEHHOTO YpaBHEHUS C ABYMS
MEPEMEHHBIMHU, MOJIBb3YACh TPa(hUKOM, TPUBOJUTH PUMEPHI PEIICHHS YPABHEHHUS.

Pemate cuctemsl ByX JIMHEHHBIX YpaBHEHUN C JABYMsI IEPEMEHHBIMH, B TOM
qucie rpaguueck.

CocraBisATh W pewmaTrh JMHEWHOE YpaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUH MO YCIIOBUIO 33Ja4d, HUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJTyYECHHBIN pe3yJIbTar.

DOYyHKUMHU
N3o0paxkath Ha KOOPJUHATHOW MPSIMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, Ty4H, OTPE3KH, WHTEPBAJIBI, 3aIACHIBATH YU CJIOBBIE

IMPOMCIKYTKH HaA aJIT’ C6paI/I‘{€CKOM SA3BIKC.

OTtMmeyaTh B KOOPJIMHATHOM IUIOCKOCTHM TOYKH IO 33JaHHBIM KOOpJUHATaM,
CTpOUTh rpaduku TMHEHHBIX GyHKIHUNA. CTpouTh rpaduk GyHKUIUU y = |X|.

OnuceiBaTh € MOMOIIBIO (QYHKIMI M3BECTHBIE 3aBUCUMOCTH  MEXAY
BEJIMYMHAMU: CKOpPOCTh, BpEMs, pACCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTENBLHOCTD, BpEMsI, 00beM PadOTBHI.

HaxoauTs 3HaueHue pyHKIHUK 10 3HAYEHUIO €€ apryMEHTA.

[lonumate rpaduueckuii cnocod MNpeacTaBiIeHUS M aHAIW3a HHPOPMALINH,
M3BJIEKaTh M  HMHTEPNPETUpOBaTh HHGMOpManuio0 U3 rpadUKOB peabHbBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

[IpeameTHbIE pe3yabTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

Yucia v BbIYUCTICHUA

Hcnonb30BaTh HadalbHBIE IPEICTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
qucesn ISl CpaBHEHUs, OKPYTJICHUS M BBIYMCIICHUH, M300paxkaTh JACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsTh TOHSATHE apUPMETUUECKOTO KBAJPATHOTO KOPHS, HaXOIUTh
KBaJpaTHbIE KOPHHU, HCIOJB3YSd NPU HEOOXOIUMOCTU KaJbKYJSATOP, BBITIOIHATH
npeoOpa3oBaHus BBIPAKECHUM, COJAEpIKAIUX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Ncnonb3oBaTh 3anmucu OOJBIIUX M MajbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHeit uucia 10.

AJiredpanyecKkue BbIpaKeHUs
[IpuMeHSATh MOHATUE CTETIEHHU C IIEJIBIM TIOKa3aTeIeM, BBIMOJIHATh
peoOpa30BaHusl BEIPAKEHUM, COJIEPIKALMX CTEIEHH C LEJbIM MOKA3aTeIEM.
BbIMONHATE  TOXKIECTBEHHBIE MPEOOPa30BaHUS PAIlHOHAIBHBIX BRIPAKEHUH Ha



OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOWICHAMH U anre0panyecKuMu ApoOsSMHU.
PacknanpiBaTh KBaJApaTHBIA TPEXUIIEH HA MHOKUTEIIH.
[TpumensaTh npeoOpa3zoBaHUs BRIPAKEHU [T PEIICHUS PA3IMYHbIX 33a4 U3
MaTE€MaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIBHON IPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHelHbIEC, KBagpaTHBIE YPABHEHHMS W PALMOHAIBHBIC YPAaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUN C ABYMS IIEPEMEHHBIMH.

[IpoBoauTE MpOCTEUIINE HCCIEAOBAHUS YPAaBHEHUW M CHUCTEM YPAaBHEHHM, B
TOM 4YHCJIe C MPUMEHEHHEM TpaduuecKuX MpecTaBiIeHUN (yCTaHaBIMBAThb, UMEET
JY ypaBHEHUE WM CUCTEMA YPABHEHUHN DEIICHMs, €CIIH HMEET, TO CKOJBKO, U
npouee).

[lepexonuTh OT clIOBECHOW (QOPMYIMPOBKHM 33Jaud K ee aureOpandeckoi
MOJEIN C TOMOIIBIK0 COCTaBJICHHWS YPAaBHEHHsS WIM CHUCTEMBl YpaBHEHH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/]1a4M ITOJYyYECHHBIA PE3YJIbTaT.

[IprMeHATh CBOKMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHHUSI, OLICHKH, PEIIATh
JMHENHbIE HEPABEHCTBA C OAHOW NMEPEMEHHONW M UX CHCTEMBI, 1aBaTh IpapuuecKyro
WJUTIOCTPALMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUA

[lonumarh ¥ MCHOIB30BaTh (YHKIMOHAJIBHBIE MOHATUS U S3BIK (TEPMUHBI,
CUMBOJINYECKUE O0O3HAUEHUs), ONpPEACATh 3HaueHHEe (YHKIUU 10 3HAYEHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU 1O €€ rpadukKy.

Ctpouth rpaguku dyeMEHTapHbBIX (YHKIIMM, OMUCHIBATH CBONCTBA YHCIOBOMN
dbyHKIMK 110 ee Tpaduky.

[IpeameTHbIE pe3yabTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucya u BbIYHCIEHUS

CpaBHMBATH U YIIOPAIOYMBATH PAllUOHAIBHBIC M UPPAITMOHATIBHBIC YHCTIA.

Breinonuars apudmMeTrueckue IeUCTBUS ¢ PAllMOHATIBHBIMU YHMCIIAMH, COUETast
YCTHBIE M TMHCHbMEHHBIE TMPHUEMBI, BBIMOJHATH BBIYUCICHUS C UPPALMOHAIBHBIMU
YHCJIaMU.

HaxonuTh 3Ha4YeHUs CTENEHEN C LEJIbIMU MMOKA3aTEISIMU U KOPHEH, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  JEUCTBUTEIBHBIE YHCJA, BBINOJHIATE TPUKHUAKY pe3ysbTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemrars nuHeliHbIE M KBAIPATHBIE YPABHEHUS, YPABHEHUSA, CBOASAIIMECS K HUM,
npocTeiiiye ApoOHO-paluOHANbHbBIE YPABHEHUS.

Pemare cucrempl AByX JMHEHMHBIX YPABHEHUM C JABYMS NEPEMEHHBIMH M
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISAETCS JIMHEUHBIM.



Pemarp TekcTOBBIE 3amauM  anreOpandecKuM CIIOCOOOM €  TIOMOIIBIO
COCTaBJICHUS YPaBHEHHMI MU CHCTEMBI IByX YPaBHEHUH C IBYMs TIEPEMEHHBIMH.

[TpoBoAWTh MPOCTEUIITNE UCCICIOBAHMS YpaBHEHUH W CHUCTEM ypaBHEHUH, B
TOM 4YHCIIe C IPUMEHEHHEM TpadUiecKuX Mpe/CTaBICHUN (yCTaHABIMBATh, UMEET
U ypaBHEHUE WM CHUCTEMa YPaBHEHWUW pEIICHUs, €CIM WUMEEeT, TO CKOJBbKO, U
rnpouee).

Pemates nuHeliHbIE HEpaBEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA, H300pakaTh
perieHrue HEPaBEHCTB Ha YHCIIOBOM MPSMOM, 3aMHMCHhIBATh PEHICHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemate cucTemMBbl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIINC
KBaJpaTHOE HEPABEHCTBO, U300paKaTh PEIICHUE CUCTEMBI HEPABEHCTB HA YUCIOBOU
PSIMOM, 3aITMCBIBATh PEIIEHUE C TTIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PEILIEHUU PA3IUYHbIX 331a4.

DOyHKIUU

Pacno3naBaTh GYyHKIIMM ~ U3YyYEHHBIX BUJOB. [1OKa3bIBaTh CXEMaTHYECKH
pacroJioKeHNEe Ha KOOPAMHATHON TJIOCKOCTH rpadukoB PpyHKIMi Buga: y = kx, y =
kx + b, y=ax’+bx+c, y=xy=1x, y=|x B3aBHCHMOCTH OT 3Ha4cHHiI
K03 puIIeHTOB, ONUCKIBaTh CBOMCTBA (hyHKIMMI. CTpOUTH 151 U300paxKaTh
CXeMaTW4YeCKu  TrpauKud  KBaJpaTUYHBIX  (YHKIUH, OMHCHIBaTh  CBOWCTBA
KBaJIpaTHUHBIX QYHKIUI MO0 uX rpadukam. Pacrio3HaBaTh KBagpaTUIHYIO (PYHKIIHIO 11O
dbopMyne, TPUBOIUTH MPUMEPHI KBAAPATHUHBIX (PYHKIMHA W3 pEaNbHON KHU3HHU,
(U3HUKH, TEOMETPUHU.

YucnoBble NOCIEA0BATEIbHOCTH M MPOrPeCcCHH

Pacno3naBaTh apuMEeTHUECKYI0O U T€OMETPUUECKYIO0 MPOTPECCUU TIPU Pa3HBIX
cnoco0ax 3aJaHusl.

BhINOSHATE BBIYKCIEHUS ¢ UCTIOJIB30BaHUEM (POpMYJT N-T0 WieHa
apu(pMETUIECKON U TeOMETPUUECKOM MPOTrPECCUii, CyMMbI TIEPBBIX N YJICHOB.

N3o0paxkath 4ieHbl MOCIEI0BATEIFHOCTH TOYKAMU Ha KOOPAUHATHON

TJTIOCKOCTH.

Pemats 3agaun, CBA3aHHBIE C YHCJIOBBIMH IMOCIEA0BATEIbHOCTAMH, B TOM
YUCIIe 3a/1a4U U3 PEATbHOM KU3HU (C UCTIOIH30BAHUEM KAIBKYJIISTOPA, TU(POBBIX
TEXHOJIOTHH).

[IpenmeTHble  pe3yibTaThl  OCBOGHHMS  NIpOrpaMMbl  y4yeOHOrO  Kypca
«I"eomeTpus» K KOHILy 0Oy4YeHHs B 7 Kjacce.

Pacno3naBaTh U3y4eHHbIE TEOMETPUUYECKUE (PUTYPBI, ONPEACNISITh UX B3aUMHOE
PacCIoJIOKECHHUE, U300paxKaThb FEOMETPUYECKHE burypsi, BBITIOJTHSATh
YEPTEXKU IO YCIOBUIO 3anadd. M3MepATs JIMHEHHBIE W YIJIOBBIE BEIUYMHBI.
Pewars 3a7auu Ha BBIYMCIICHHE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

[IpoBoauTh rpyOyi0 OLIEHKY JMHEHHBIX M YIJOBBIX BEJIUYUH MPEIMETOB B
peanbHOM KU3HU, pa3MEPOB MPUPOJIHBIX OOBEKTOB. Paznuuarh pasMepbl 3THUX
OOBEKTOB IO MOPSAAKY BEJIHYHHBI.



CTpouTh 4epTEKU K TECOMETPUYECKHUM 3a/1a4aM.

Ilonp30oBaTbCcsd IPU3HAKaMU  PABEHCTBA  TPEYTrOJIBHUKOB, MCIIOJIb30BaTh
NpU3HAKA U CBOMCTBA pPaBHOOEIAPEHHBIX TPEYTOJBHUKOB IMPH PEHICHUH 3ajad.
IIpoBOaUTE NOTHUYECKUE PACCYKAECHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

Ilonp30BaThCsd TNpHU3HAKAMU PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIMaHbl, IPOBEACHHOW K  THUIOTEHY3€  IPSMOYTOJIBHOTO
TPEYTOJBbHHKA, B PEIICHUH Fr€OMETPUUYECKUX 3a/1a4.

Onpenenarp NapawieNbHOCTh MPSIMBIX C I[OMOIIBK  YIJIOB, KOTOpPBIE
oOpa3yer ¢ HuMHU cekymas. OnpenensaTh NapaielbHOCTh NPSMBIX € HNOMOIIbIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSIMOM JO TOYEK IPYTOU MPSMOU.

Pemats 3aaun Ha KjaeTyaToii Oymare.

@opMyIMpPOBATH ONPEAEIEHUS OKPYKHOCTH M KpyTa, XOpAbl U JUaMeTpa
OKPY’KHOCTH, IIOJb30BaTbCA HX CBOMCTBAMHM. YMETh NPHUMEHATH OTHU
CBONMCTBA IIPU PELLICHUH 3a/1ay.

Biagers NoOHATHEM ONMCAaHHOW OKOJIO TPEYIrOJbHUKA OKPYKHOCTH, YMEThb
HaxonuTh ee ueHTp. [lonb3oBaThbest (pakTaMu O TOM, UTO OMCCEKTPHUCH YTIJIOB
TPEYTrOJbHUKA TEPECEKAIOTCA B OAHOM TOYKE, M O TOM, YTO CEpPEINHHBIC
MIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOW TOUKE.

Brmanerp  moHsATMEM =~ KacaTelbHOM K  OKPYXKHOCTH,  IIOJIB30BaThCA
TEOPEMOM O MEPIEHAUKYIAPHOCTH KAaCcATEIIbHOW U paInyca, IPOBEAEHHOTO K TOUKE
KacaHUs.

ITonp30BaThCAd MPOCTEMIIMMU T€OMETPUUECKMMH HEPABEHCTBAMM, ITOHUMATH
UX IPAKTHYECKUN CMBICII.

[IpoBOOUTE  OCHOBHBIE  TEOMETPUYECKHME  IOCTPOEHUA C  IOMOIIBIO
LUAPKYJISI Y JIMHEUKHU.

[IpenMeTHBIC pe3ynbTaThl OCBOSHHS IPOTPpaMMbl yU4eOHOTO Kypca K KOHITY
oOyueHus B 8 kjacce.

Pacnio3HaBaTe  OCHOBHBIE BHJBl  YETBIPEXYIOJIBHUKOB, HX  JJEMEHTHI,
II0JIb30BATHCSA UX CBOMCTBAMMU IIPHU PEILIECHUN T€OMETPUUECKUX 3a1a4.

[IpuMeHsATH CBOMCTBA TOUKHM IEpECEUEHHUs] MEIWaH TPEYroJibHUKa (LIEHTpa
MaccC) B pEILICHHUH 3a]1ay.

Braners nouATreM cpeHEN JUHUN TPEYTOJIbHUKA U TPAlEUUU, IPUMEHATh UX
CBOWCTBA IIpU pPEUIEHUWM T[EeOMETPUYECKUX 3amad. llomb3oBarbes TeopeMou
daneca U TEOPEMOM O MPOMOPLMOHAIBHBIX OTPE3KaX, MPUMEHATh UX ISl PELICHUS
MpakTUUeCKUX 3afad. [IpuMeHATh mpuU3HAKU MOJ00US TPEYroJbHUKOB B PEIICHUU
r€OMETPUYECKHX 3a4a4.

ITonmp3oBaTbCs TEOPEMOU [Tudaropa TS peleHns
F€OMETPUYECKUX M MPAKTUYECKUX 3anad. CTpOUTh MaTreMaTU4YeCKyl0 MOJIEIb B
IPAaKTUYECKUX 3aJayax, CaMOCTOATEIIbHO IPOBOAUTH YEPTEK U  HAXOAUTH
COOTBETCTBYIOIINE JJIUHBI.



Brnanerp mnoHATHSAMUM CHUHYCa, KOCHMHyca W TaHI€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyrojibHUKA. [1071b30BaThCAd 3TUMU MOHSITUSMH JUISl PEUICHUS
NPaKTUYECKUX 3a]1ay.

BoruucisaTs (pa3iMyHbIME CIOCOOAMM) IUIONIA[b TPEYroJIbHUKA W TUIONIAAN
MHOTOYTOJBHBIX (GUTYp (TIOJIB3YACH, 1€ HEOOXOIMMO, KaIbKyIsITOpOoM). [IpuMeHsTh
MOJIyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Brnanerp mNOHATHSAMH BIHUCAHHOTO M UEHTPAJIBHOTIO YIJa, HCIOJIb30BaTh
TEOpPEMBbI O BIIMCAHHBIX YIJIAX, YIJIAX MEXKIY XOpAaMHu (CEKYIIUMH) U yTIIe MEXKIY
KacaTeIbHOM M XOPAOW NpH PELICHUH T€OMETPUYECKUX 3aa4.

Brnanerp MOHATHEM OINMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHATH CBOWCTBA
ONMCAHHOIO YEThIPEXYTOJIbHUKA MPH PEILICHUH 3a]1a4.

[IprMeHATh MOJyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJENM Uil 3aJad  pEaJbHOM JKM3HHM U  IPOBOJAWTH  COOTBETCTBYIOIIHE
BBIYMCIICHUSI C TPUMEHEHHEM TMOJ00US W TPUTOHOMETpUM (MOJB3YACh, TJ€
HEO0OXO0IUMO, KAJTBKYJISATOPOM).

[IpenMeTHBIC pe3ynbTaThl OCBOSHHUS IPOTPpaMMbl yU4eOHOTO Kypca K KOHITY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKLIHMKU OCTPBIX YIJIOB, HAXOAUTh C HUX
IOMOIIbIO PA3JIMYHBIE 3JIEMEHTHl MPSIMOYTOJIBHOIO TPEYrojJbHUKA («pelIeHue
MPSIMOYTOJIbHBIX TPEYTOJbHUKOB»). HaxomuTe (C MOMOIIBIO  KAJIBKYJISITOpPA)
JUIMHBI WU YTJIbI AJ1s1 HeTaOJMYHBIX 3HAYCHU.

[Tonb3oBaTbea (popmyslaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXJIECTBOM JUIsl HAXOXJEHHUS COOTHOUIEHUH MEXAYy TPUTOHOMETPUUYECKUMHU
BEJIMYNHAMU.

Hcnonb30BaTh TEOPEMBblI CUHYCOB M KOCHMHYCOB JIJISl HAXOXKIACHUS Pa3TMYHbIX
AJIEMEHTOB TPEYroJibHUKA («pEUIeHUE TPEYroJbHUKOBY), MPUMEHATh WX MpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Bnagets noHsaTussMu npeoOpa3zoBaHus MOA0OUS, COOTBETCTBEHHBIX AJIIEMEHTOB
nonoOHbeIX (uryp. Ilons3oBarbest cBoiicTBaMU MOAOOMS MPOU3BOJBHBIX (UTYD,
YMETh BBIUUCIATh [UIMHBI M HAXOIUTh YIJIbI y MOJOOHBIX ¢uryp. [IpumensTs
CBOMCTBa MOJOOUSI B MPAKTHMUECKUX 3aJayaXx. YMEThb MPUBOJIUTH MPUMEPHI
No00HBIX  (DUTYp B OKPYKAIOIIEM MUDE.

[Tonb30BaTbCAd TEOpEMaMH O MPOU3BEIECHUU OTPE3KOB XOP[, O MPOU3BEACHHUH
OTPE3KOB CEKYILMX, O KBajpare kacareapHoi. [lonb30BaThCs BEKTOpaMu, IOHUMATh
UX TEOMETPUYECKH U (U3MUECKHl CMBIC], NPUMEHATh UX B PEUICHUU
reoMeTpUUecKux M Qu3nueckux 3anad. [IpumMeHsTh CKalsipHOE TNPOU3BEIACHHE
BEKTOPOB JIJIs1 HAXOXKJEHUS JUIMH U YTJIOB.

[Tonb30BaThCA METOIOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
reOMETPUUYECKUX U MTPAKTUYECKUX 3ajau.

Bnagerp NOHATUSAMHU MPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH,



JUITMHBI TyTH OKPY>KHOCTH W pPaJMaHHOW MEphl yria, YMETh BBIYHCIATH IJIOMIAIb
Kpyra u ero yacteid. [I[puMeHsTh molydeHHbIe YMEHUSI B PAKTUYECKUX 3a/1a4yax.

Haxomute ocm (Wiu TEHTPHI) CUMMETPUH (QUTYP, NPUMEHSATH JIBYKCHUS
TUTOCKOCTH B MPOCTEUIIINX CITyJasiX.

[IpuMeHATh MOJTy4YeHHBbIC 3HAHWS HA MPAKTHKE — CTPOUTHh MAaTeMaTHYECCKUE
MOJICTH Il 3ajad  pealbHOM JKU3HH MW  TPOBOJUTH  COOTBETCTBYIOIIHE
BBIYMCIICHUSI C TPUMEHEHHEM TIO00WS W TPUTOHOMETPUYECKUX  (DYHKITHIA
(ToJ1B3ysCh, TAC HEOOXOAUMO, KAJIbKYJIATOPOM).

[IpenmeTHbie  pe3ydbTaThl  OCBOGHHMS  NIPOrpaMMbl  y4yeOHOTO  Kypca
«BeposSITHOCTBH M CTATUCTHKA» K KOHILY 00yueHus B 7 KJiacce.

Yurate wuHbOpMAUIO, NPEACTABICHHYI0 B TaOnuIlax, Ha Jauarpammax,
NpEICTaBIsATh JaHHbIE B BHIE TaONMUIl, CTPOUTH AMArpaMMbl (CTOJIOWMKOBEIE
(cTonmbuatkie) ¥ KPYroBbi€) IO MAaCCHBaM 3HAYCHUHU.

OnuceiBaTh U HMHTEPIPETUPOBATH  pealbHbIE  YHCIOBBIE  JaHHBIE,
Ipe/icTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

Hcrnonb3oBaTh JUisl ONUCAHUS JIAHHBIX CTATUCTUYECKHE XapaKTEPUCTHKU:
cpenHee apudpMeTHUECKOe, MeIuaHa, HauOOJbIIee W HAUMEHbIIEe 3HAYCHUS,
pa3Max.

Nmeth mpencraBieHne O CaydyalHOM HM3MEHYMBOCTHM Ha IpUMEpax IIeH,
(GU3HUEeCKUX BEIIUYUH, AHTPOMOMETPUUYECKUX JaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTHUYECKON YyCTOMYMBOCTH.

[IpeameTHbIe pe3yabTaThl OCBOCHHS IMPOTrpaMMbl yueOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

W3Bnekate u mnpeoOpa3oBbiBaTh WHOOPMAIMIO, MPEICTABICHHYIO B BHJEC
TaOJMIl, JUarpaMm, rpauKoB, MPEACTABIATh JIaHHBIE B BUJIC TAOJIUII, JUATPAMM,
rpauKoB.

OnuceiBaTh JaHHBIE C TOMOILIBI CTAaTUCTUYECKUX [OKAa3aTeNel: CpeaHux
3HAUYCHUN U Mep pacceuBaHus (pa3mMax, TUCTIEPCHS U CTaHIapTHOE OTKJIOHEHUE).

Haxomuth 4YacTOThl YMCIOBBIX 3HAYEHUHW U YACTOTHI COOBITHI, B TOM
Yucye 1o pe3yJibTaTaM U3MEpPEeHUN U HaOJII0ICHUI.

Haxonuth BepoOsSITHOCTH CIy4alWHBIX COOBITUH B OIBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM YHCJI€ B ONBITAX C PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonp3oBath rpaduueckue MOJAEIU: JEPEBO CIYyYalHOTO SKCIEPUMEHTA,
JIarpaMmebl Dilsiepa, YnuciaoBas npsimasi.

OnepupoBath MOHATUSIMUA: MHOKECTBO, MOJIMHOKECTBO, BBITIOJIHATH ONEpAIUU
HaJ, MHOXECTBaMU: OOBEIMHEHUE, TepeceyeHue, JONOJIHEHUEe, NEePEeUnCIsTh
3JIEMEHTHI MHOKECTB, IPUMEHSITH CBOMCTBA MHOXECTB.

Hcnons3oBath rpaduyueckoe Npe/ICTaBICHUE MHOXKECTB U CBSI3eH MEXAy HUMU
JUIL OIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YKCJIE IIPU PELIEHUU 3a1a4 U3 APYTUX



y4eOHBIX MPEAMETOB U KYpPCOB.

[IpeameTHbIe pe3yabTaThl OCBOCHHS MPOTrpaMMbl y4e€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

W3Bnekats U npeoOpa3oBbIBATh HHPOPMALIHIO, IPEICTABICHHYIO B Pa3IMYHbIX
UCTOYHHUKAX B BUAE TAOIUL, quarpamm, rpaukoB, IpeACTaBIATh JaHHBIE B BHUJE
Tabnul, AuarpamMm, rpaduxos.Pemats  3amadn  OpraHM30BaHHBIM  TepebOpoM
BapUAHTOB, a  TaKXe C UCIIOJIb30BAHUEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

Hcronps30BaTh ONUCATENbHBIE XApPAKTEPUCTUKU JUIsI MAacCHUBOB YHMCIJIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUSI U MEPHI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHH M YaCTOTHI COOBITHSI, B TOM YHUCIIE IMOJIb3YACH
pe3yJbTaTaMu IPOBEACHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxonuth BEpOSITHOCTH CIy4YalHBIX COOBITMI B HM3YYEHHBIX OMNbBITAX, B TOM
YHUCJIE€ B OMNBITaX C PAaBHOBO3MOXKHBIMHU 3JEMEHTApPHBIMH COOBITUSIMU, B CEpPUSAX
UCIIBITAHUN 10 IEPBOTO yCIIE€Xa, B CEPUAX UCIBITAHUN bepHyiu.

NmMerp mpencraBiieHHME O CIy4alHOM BEJIMYMHE W O PACHpPENeIICHUH
BeposATHOCTEU. MIMeTh mpencraBieHue o 3aKOHE OONBLIMX  YHCEN

KaK O IIPOSIBJICHUM 3aKOHOMEPHOCTH B CIYyYalHOW W3MEHYMBOCTH U
O pOJM 3aKOHa OONBLINX YHCET
B IPUPOJIE U OOILIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

MATEMATHUKA
5 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/mn HporpaMmbi Beero KOﬁHTpOJILHbIe HpﬁaKanecRue 06pazoBaTENbHbIE
padoThI padoThI pecypes
1 Harypanbnbie uncna. JleiictBus ¢ 43 1 bubnuoreka [{OK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsanas reomerpus. JIluanm Ha 12 ) bu6nunorexa LIOK
TJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
3 OOpixHOBEHHBIE POOH 48 1 https://m.edsoo.ru/7f4131ce
bu6nunorexa LIOK
4 Harnsgnas reomerpusi. MHOrOyroJIbHUKH 10 1 https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
S Jlecaanie ipodn 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
! [osTopenne u 060dmenne 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 5 4
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6 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATETBHBIE
padoTbl padoThl pecypes
bubnuoreka [{OK
1 Hatypanbuie uncna 30 1 https://m.edso0o.ru/7f414736
9 Harnsannas reomerpus. [Ipsmbie Ha 7 bubnnoreka [JOK
MIJIOCKOCTH https://m.edsoo.ru/7f414736
bubnuoreka [{OK
3 Jipodu 32 1 1 https://m.edsoo.ru/7f414736
bubnunoreka LIOK
4 Harnsanas reomerpusi. Cummerpust 6 1 https://m.edsoo.ru/7f414736
bubmmoteka IIOK
S Bripaxenus ¢ Oyxsamn 6 https://m.edso00.ru/7f414736
6 Harnsaanas reomerpus. @urypsl Ha 14 1 1 bubmmnoreka HOK
IIJIOCKOCTH https://m.edso0o.ru/7f414736
bu6mmoteka IIOK
7 [TonoxxutenpHbIE U OTPULIATENIBHBIEC YUCIIA 40 1 hitps://m.eds0o.ru/7f414736
bu6nunorexa LIOK
8 Tpencrasnenue nanHLX 6 1 https://m.eds00.ru/7f414736
9 Harnsgnas reomerpusi. @urypsi B 9 1 bubnunorexa LIOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpeHnue, 06001ICHNE, 20 5 bubmuoreka [JOK
CcUCTEMaTU3aIus https://m.edso0o.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 6 5
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AJITEBPA

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypesi
1 Yucia u BeIYUCIICHU. PalinoHalibHbIE o5 1 bubmuorexa [JOK
qHclia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIreOpaniecKHe BRIPaKCHHA 27 1 https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
3 Y PaBHEHNS U HEPABCHCTBA 20 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 Koopamnarst u rpaguxn. Gynxiun 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
S Tostopenue 1 06obmenne 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne o/m ——— Beero KOﬁHTpO.}ILHLIe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThI pecypesi
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
9 Uucna u Beruncienus. CTENeHb ¢ 1eTbIM 7 bubmuorexa [JOK
II0Ka3aTelneM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatHblii TpExuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHble 15 1 bubnnorexka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 Dymictyu. OCHOBHbIE MOHATH > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Dymiciyn. Hncnosbie Gyniimm 9 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 Tosropenme 1 0bodmenue 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
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9 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.}IbeIe H[%aKanecmae 0BPA30BATEILHBIC
padoThbI padoTbI pecypeb
1 Uucna u BeruucieHus. JleicTBUTEIbHBIC 9 bubmuorexa [JOK
qyucia https://m.edso0.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [HOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka HOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmmoreka [IOK
S PyHKpH 16 1 https://m.edso00.ru/7f419d08
bu6nuoreka [IOK
6 YucIoBbIE OCIEN0BATEILHOCTHU 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6nuoreka [IOK
3HAHUM https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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I'EOMETPUA

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypesi
H .
) i cnofiorsa. Hoepeme reoerpmaces 14 Bubmioexa LIOK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmorexa [IOK
2 Tpeyrompuiu 22 1 https://m.edsoo.ru/7f415e2e
3 [TapatenpHble IpsAMbIE, CyMMa YITI0B 14 1 bubnnorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTh U KpyT. ['eomeTpuueckue 14 1 bubnunorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
S Tosropenne, 00obmenne snarmii 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue 06PA30BATETBHBIE
padoThI padoThI pecypebi
N bubmuoreka [JOK
HeThIpEXyroMbHHKI 12 . https://m.edsoo.ru/7f417e18
T o
negﬁzMaHo?{HaJeIi?{g; ZOTPZI‘;;(;( Mo100HbIE 15 1 bubmnorexa LIOK
poropit p - 11O https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
pexom ks n Mmoroyr o i 14 ) Butmorexs LIOK
peyT T M https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
Teopema [Iudaropa u Hauana 10 1 bub6nuorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Briicannsie u
ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bub6nuorexa [IOK
KacarenbHble k okpyxHOoCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bu6mmorexa [IOK
Tosropere, 060bmene sHanui 4 . https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KJIACC

KonuyecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne ni/m EpOrPAMMEI Beero KOﬁHTpO.}IbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThbI padoTbI pecypeb
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 [Ipeobpa3zoBanue nonodus. Metpuyeckue 10 1 bubmmoreka [JOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bexroper 12 . https://m.edsoo.ru/7f4lal2c
4 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH 9 1 ﬁg&?ﬁ;ﬁ;&(})‘[ﬁaﬁf A1a12¢
[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[THA
5) ofpymHocm u nnomyel;nb Kpyra : 8 bubmaorexa LIOK
. ' https://m.edsoo.ru/7f41al2c
Brruucnenue miomniaaei
bubmmoteka IIOK
6 JBHOKCHHUS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3aus 7 2 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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BEPOATHOCTDb U CTATUCTHKA

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne ni/m OpOrpaMMbE Beero Ko;npo.m;nme HpﬁaKTl/l‘leCKl/le 0GpazoBaTeIbHbIC
padoTbI padoThbI pecypesi
bubmuorexa [JOK
1 TIpencTapnenue faHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 OrmucarenHas craTueTnKa 8 1 https://m.edsoo.ru/7f415fdc
. bu6mmorexa [IOK
3 CryuaiiHas HSMCHYMBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Beenenue B Teopuio rpados 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Clly4aiiHOTO 4 1 bubnuorexa [IOK
cOOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposBbie)
Ne i/ S — Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThl padoThbI pecypesi
bubmuorexa [JOK
1 HosTropenne kypca 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OnmcarenpHas cTaTucTUKa. PaccemBanme 4 bubmuorexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bu6mmorexa [IOK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417b2
bu6mmoreka [IOK
S Baenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [JOK
6 CrrysaitHbic CoOBITH 8 https://m.edso0.ru/7f417fb2
N bu6mmoreka [IOK
7 O0001enue, cucTeMaTH3aIus 3HaHUH 4 2 https://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 1
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9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m EpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
bubmuorexa [JOK
1 HosTopenne kypea 8 knacca 4 https://m.edso0o.ru/7f41a302
bu6mmoreka [IOK
2 DIEMEHTRI KOMOMHATOPUKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSITHOCTh 4 bubmorexa LIOK
https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
4 Henbrranms bepuyiuin 6 1 https://m.edsoo.ru/7f41a302
5) CrnyyaiiHast BeTu4MHa 6 bubmiorexa LIOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Obodmenne, KoHTPOIS 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2
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NEPEYEHbB (KOJUPUKATOP) PACIIPEJEJTEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM TIPOIT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHMUS Y DJIEMEHTOB COJAEP XKAHUS

MO MATEMATHUKE

B ¢denepanbHBIX M perHOHANBHBIX NPOIEAYpax OIEHKH KadecTBa OOpa30OBaHHS
UCIIOJIb3YeTCs IMepeueHb (KOAu(HKATOP) paclpeesIeHHbIX 0 KilaccaM IPOBEPSIEMBIX
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTeIbHOW IMPOrpPaMMBbl
OCHOBHOTO 001IIeT0 00pa30BaHUs U JIEMEHTOB COACPKAHUS 110 MaTEMaTHKE.

5 KVIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOM
MPOrpamMmbl

Kon IIpoBepsiemMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbLHOM MPOrpaMMbl OCHOBHOT'O 00I111€T0 00pa30BaHUs
pe3yJipraTa
1 Yucna 1 BBIYUCIEHUS

[lonumath W TPaBWILHO YHOTPEOISITH TEPMUHBI, CBS3aHHBIC
C HATypaJIbHBIMHU YHCIIAMH, OOBIKHOBEHHBIMH U JIECITUYHBIMU JIPOOSIMH

1.1

CpaBHUBATh W yHOPSAOYMBATH HATYpaJbHBIE YHUCJA, CPABHHUBATH

1.2 .
B IIPOCTEHIIINX CITy4YasX OOBIKHOBEHHBIC IPOOH, IECATHUHBIC IPOOH

CoOTHOCHUTh TOYKY Ha KOOPJAWHATHOW  (YHMCIIOBOM) TpsIMOM
1.3 C COOTBETCTBYIOLUM €l YHCIIOM U M300pa)kaTh HATypaJbHbIE YHCIIA
TOYKaMU Ha KOOPJAMHATHOU (YUCIOBOM) IPSIMOiA

BoimonHsaTh apudMeTrueckre JACUCTBUS ¢ HATYPAIbHBIMU YHMCIIAMU,

1.4 .
C OOBIKHOBEHHBIMHU JIPOOSIMHU B MPOCTEUIITUX CITydasx
15 BrINoOaHATH IPOBEPKY, MPUKUJIKY PE3YJIbTaTa BEIUUCICHUN
1.6 OKpyIJIsITh HaTypaJbHbBIC YNCIA
2 Pemnrenue TekCTOBBIX 3a1a4
21 Pemrats TekcTOBBIC 3371241 apU(PMETHISCKUM CIIOCOOOM U C TTIOMOIIIBIO
' OpraHM30BaHHOI'O0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BapHAHTOB
Pemate  3amaum, cojaepikamiyde  3aBUCHUMOCTH,  CBSI3BIBAIOIINE
2.2 BEJIMYUHBL. CKOPOCTb, BpPEMsI, PACCTOSIHUE, II€HA, KOJUYECTBO,

CTOUMOCTD
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2.3

Hcnonb30BaTh KpaTKUE 3aITUCH, CXEMBI, TAOIUIIBI, 0003HAYCHHUSI TIPU
peueHnu 3a1a4

2.4

ITonp30BaThCs OCHOBHBIMH CAUHUIaMU HU3MCPCHUA: LICHbI, MACCHI,
PaCcCToOsAHUA, BPCMCHH, CKOPOCTH, BbIpaAXKXaTb OJHH CIAWHHUIIBI
BCJIMYUHBI UCPC3 APYTUC

2.5

H3Biekars, aHAITM3UPOBATh, OLICHUBATh uHpopMaIuio,
NpeICTaBlICHHYI0O B  Talbnuie, Ha croi04yaTod Jauarpamme,
UHTEPIPETHPOBATH NPEACTABICHHBIC JaHHbIC, UCTIONIB30BATh JTaHHBIC
NP pEIICHUH 3a/1a4

Harnsgnas reomerpus

3.1

ITons30BaThCS rCOMCTPUICCKMMHA  IIOHATUAMMK. TOYKA, IIpsAMaid,
OTPC30K, JIY4, YIOoJI, MHOT'OYT'OJIBHHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYXKAIOLIETO0 MHPA, WMEIOIINX
bopMy U3YUEHHBIX TEOMETPUUECKUX HUTYP

3.3

Hcnonb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C yrjaMu: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMHU: YTOJ1, BEpLUINHA, CTOPOHA, AHArOHab;
C OKPYKHOCTBIO: paiuycC, THaMeTp, LEHTP

3.4

N300paxaTh U3ydeHHbIE TeOMETpUYECKUE GUTYPbl HA HETUHOBAHHOMN
U KJIeTYaTol OyMare ¢ OMOILBIO LIUPKYJIS U JIMHEUKU

3.5

Haxomute mJIMHBI  OTPE3KOB  HEMOCPEICTBEHHBIM  U3MEPEHHUEM
C OMOLIBIO JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JIMHBI; CTPOUTH
OKPY>KHOCTb 3aJIaHHOTO pajinyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBaIpaTa
JUISL X TTOCTPOEHUS, BBIYUCIICHUS IIJIOIAAU U IEpUMETpa

3.7

Bbrauciste nepuMeTp U IUIOMIaas KBagpaTa, IpsIMOYTOJIbHHKA, GUTyYD,
COCTaBICHHBIX W3 TPSAMOYTOJbHUKOB, B TOM 4HcIe Quryp,
M300pakKeHHBIX Ha KJIeT4yaTo Oymare

3.8

[Tonp30BaThCs OCHOBHBIMU MCTPHUYCCKHMMH CAWMHHUIIAMHN HN3MCPCHHA
JJIMHBI, TNIOIIAAN; BeIpaXXaTb OAHHW €AVMHUIBLI BEJIMYMHBI YCPE3 APYTrUC

3.9

PacriosnaBaTh nmapaiienenures, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHa, pedpo, TpaHb, W3MEPCHHS; HAXOIUTh HW3MEPCHHUS
napajienenumneaa, Kyoa

3.10

Boruncnate o0beM  ky0Oa, mapaienenunea N0 3aJlaHHbIM
U3MEPEHUSIM, M0JIb30BaATHCA €IMHULIAMU U3MEPEHUS 00beMa

3.11

Pemarts HEecI0KHBIE 3aJa49u Ha U3MCPCHHUC I'COMCTPUICCKUX BCIIMYKWH
B IIPAKTUYICCKUX CUTYyaAlUAX

38




IIpoBepsieMblie 3J1IeMEHTbI COIEPKAHUS

Kon

[IpoBepsiemMblii 2JIEMEHT COJIepPKaHus

1

HarypanbHubie uncia u Hyab

1.1

Hatypanbnoe uucno. Pan narypansabix yncen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YHCENl TOUKAMH Ha KOOPJMHATHOU (YMCIOBOM) MpsIMOit

1.2

HOBI/IHI/IOHHEUI cUCcTeMa cuucieHus. Pumckas HyMcCpanu:. HGC}ITI/I‘{Haﬂ
CHUCTCMA CUHHUCJICHUA

1.3

CpaBHeHME HaTypaJIbHBIX YMCENl, CPABHEHHE HATYPAIbHBIX YHUCET C HYJIEM.
OxpyrieHue HaTypajJbHbIX YUCEI

1.4

CroxeHre, BBIUATAHWE, YMHOXKCHUE W [EJICHUE HATypaJbHbIX YHCEIN.
CBOICTBO HYJIS IPU CIIOKEHHUH, CBOMCTBA HYJISI U € IMHULIBI [IPU YMHOKEHHH.
IlepeMecTUTENIPHOE U COYETATENIIBHOE CBOMCTBA (3aKOHBI) CIOKEHUS
U YMHOEHUS, PacpeIeIUTEIbHOE CBONCTBO (3aKOH) YMHOXEHUS

1.5

Ucnonwr3zoBanue OykB nsi 0003HAYEHUS] HEU3BECTHOIO KOMIIOHEHTA
U 3aIlMCU CBOMCTB apu(METUUECKHUX JEHCTBUN

1.6

Jlenutenun W KpaTHbIE 4YHUCIA, pa3joXkeHue Ha MHoxurtenau. [Ipocteie
U coctaBHbIe yncia. [Ipu3Haku nenmumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkoM

1.7

Crenenb ¢ HaTypaJbHBIM ITOKa3aTeleM. 3alucCh 4YKClIa B BHUJIE CYMMBI
Pa3pAAHBIX CIIAaracMbIX

1.8

HucnoBoe BbIpakeHHE. BpIluMCiIeHHE 3HAYEHUM YUCIIOBBIX BBIPAXKEHUM,
MOPSAIOK BBINOJIHECHUS JeUCTBUU. NCronb3oBaHWE NPU  BBIYMCIICHUSX
MEPEMECTUTEIIPHOTO M COYETATCIIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS
Y YMHOXEHUS, PACIIPEICITUTEIIBHOIO CBOMCTBA YMHOXKCHUS

Hpobu

2.1

IIpencraBienrie o JpoOU Kak CHOcoO€ 3amucCu  YacTH  BEJIUMYHMHBI.
OO6bikHOBeHHBIE 1poOu. [IpaBuiibHBIE U HEMIpaBUIIbHBIE 1poOu. CMmeraHHas
Ipo0b, TIPEACTABICHUE CMEIIaHHOW JpOoOW B BHUJE HEMPABWIBHOW JIpoOU
Y BBIJICJICHHE II€JION YacTH YHMCia M3 HeMpaBUILHON Apodu. M3o0paxeHne
IpoOelt TOuKaMH Ha YMCIIOBOM MPSMOM

2.2

OcHoBHoe cBoicTBO npoou. Cokpatmienue apoOeit. IlpuBenenue apodu
K HOBOMY 3HaMeHaTteno. CpaBHeHUe apo0eit

2.3

CrnoxeHue U BeIUUTaHUE IpoOeil. Y MHOKEHUE U AesIeHUe poOeit, B3anMHO-
obpatHple apobdu. HaxoxkaeHne 4acT 1eI0To 1 IEJIOT0 110 €ro YacTH

2.4

Hecatuunas 3anuck apooOei. [IpencrapieHue necaITUYHOM ApoOU B BHUE
0ObIKHOBeHHOM. 300paxkeHne AeCITUUHBIX ApOoOeil ToukaMu Ha YHCIOBOU
npsimoii. CpaBHEHHE JECATHUHBIX ApoOei

39




Apudmerndeckre JEHUCTBUSL C JECATUYHBIMU JIpo0siMu. OKpyTiieHue

2.5 .
NECATUYHBIX ApoOei
3 Pemenne TekCTOBBIX 3a1a4
3.1 Pemenue TekcTOBBIX 3a7a4 apu(PMETHIESCKUM CITOCOOOM
3.2 Pemenue noruyeckux 3amad. Pemenue 3aay nepedbopoM Bcex BOZMOKHBIX
' BapuaHTOB. lcronb30Banue pu perieHN  3a7a4 Ta0IUI] U CXEeM
Pemenue 3amay, coiepkamux 3aBUCHUMOCTH, CBSA3BIBAIOLIUE BEIMYMHBIL:
33 CKOpPOCTb, BpPEMS, PAacCTOSIHUE, IIEHY, KOJUYECTBO, CTOMMOCTb. EAMHUIIBI
' M3MEPEHUS: MacChl, 00beMa, IIEHbI, PACCTOSHUS, BPEMEHH, CKOPOCTH. CBs3b
MEX]ly €AUHULIAMHU U3MEPEHUS KKI0W BEIIMUUHBI
3.4 Petienrie 0CHOBHBIX 3aj1a4 Ha ApoOU
3.5 [IpencrapiieHue NaHHBIX B BUJE TaOJIUII, CTOJIOYATHIX TUArPAMM
4 Harnsignas reomerpust
Harnsinuele npencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
4.1 OTpE30K, JyY, YroJj, JoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTOJL.
[IpsAMOiA, OCTpBIi, TYIION U Pa3BEPHYTHIN YTIIbI
JInuHa oTpe3Ka, METpUYECKUE €AMHULBI IJTMHBL. JJTMHA TOMaHOH, IEPUMETP
4.2 MHOTIOYroJIbHUKAa. F3MepeHue u MOCTpOEHHWE YIVIOB C  I[OMOUIBIO
TpaHCIopTHUpa
43 Harnsigueie npencraBieHus o Gurypax Ha MJIOCKOCTH: MHOTOYTOJIbHUK,
' MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJIbHUK; O PaBEHCTBE (DUTYD
N3o0paxxenne ¢uryp, B Tom uucie Ha kierdatoir Oymare. [loctpoenue
4.4 KoH(pUTypaluii W3 dYacTell MpsMON, OKPY)KHOCTH Ha HEJIMHOBAHHOMN
' U KieTdaTor Oymare. lcmonap3oBaHWE CBOWCTB CTOPOH M YIJIOB
IpsIMOYTOJIbHUKA, KBaApaTa
[Inmomaaer  OpsIMOYrOJdbHMKA W MHOTOYIOJIBHUKOB,  COCTaBJICHHBIX
45 | u3 IpSIMOYTOJBLHUKOB, B TOM 4ucie (HUryp, n3o0pakeHHBIX Ha KJIETYATON
Oymare. EnuHUIIBI U3MEpEHUs TII0IA TN
Harnsaueie MpeACTaBICHUS 0 MIPOCTPAHCTBEHHBIX burypax:
NPSMOYTOJILHBIN Tapajuiesnienunesi, Ky0, MHOrorpaHHuku. M3oOpakeHue
4.6 OPOCTEHIINX MHOTOIpAaHHUKOB. Pa3BepTku Kyb0a MW mapasuienenuresa.
Coznanue mojienieil MHOIOrpaHHUKOB (M3 OyMaru, MpOBOJIOKH, MJIACTUIMHA
U IPYTUX MaTepHUaJIOB)
4.7 O06BbeM TPSMOYTOJBLHOIO Tapasuienenuneaa, kyoa. EAuHUIBI U3MepeHus

o0BpeMa
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6 KJIACC

IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

MPOrpaMMbl
Kon IIpoBepsieMble ITpeIMETHBIE PE3YJIBTAThl OCBOCHUSI OCHOBHOM
IPOBEPSIEMOTO o0Opa30BaTeNbHOM IPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30oBaHUs
pe3ynbTara
1 Yucna 1 BBIYUCIEHUS
3HaTh ¥ MOHUMATh TEPMHUHBI, CBA3aHHBIC C PA3TMYHBIMU BUIAMHU YHCET
1.1 U CIIOCOOAaMHU UX 3aIMCH, IEPEXOAUTH (€CIIN ATO BO3MOXKHO) OT OJIHOM
(bopMBI 3aMKCcH Yucia K Apyrou
12 CpaBHMBaTh U YNOPAJOYMBATH IEJbIE YHUCIA, OOBIKHOBEHHBIE
' U JIeCATUYHbIE 1pOoOU, CPAaBHUBATH YHUCIIA OJTHOTO U Pa3HBIX 3HAKOB
BbmonusaTe, coderas  yCTHbIE U IUCBbMEHHBIE  IPUEMBI,
13 apumeTnyeckue NEHCTBUS C HATYPAJbHBIMH U LEJIBIMUA UYHCIAMH,
' OOBIKHOBEHHBIMH M JI€CATUYHBIMH JIPpOOSMHU, TOJOKUTEIbHBIMU
¥ OTPHUIATETLHBIMU YHCIIAMHU
BbruncnsaTe 3HaYeHMsI YMCIOBBIX BBIPAKEHUH, BBINOIHATD MPUKUIKY
14 U OIICHKY pe3yjbTaTa BBIUMCICHUN, BBIMOJHATH MpeoOpa3oBaHUs
' YHUCIIOBBIX BBIPXCHHM HAa OCHOBE CBOWCTB apH(PMETHUECKUX
JEeUCTBUN
15 OKpyrnsiTh 1ENble YWCIA ©  JIeCATHYHBIE JApOoOH, HAXOAWUTH
' MPUOIMKEHUS YHCEIT
COOTHOCUTH TOUKY HAa KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €1
1.6 YUCJIOM M H300pa)kaTh 4YMCJIa TOYKAMHU Ha KOOPJAMHATHOW MPSMOH,
HaXOAUTh MOAYJb YUCIIA
17 CoOTHOCUTH TOYKY B MPSAMOYTOJILHOM CHUCTEME KOOpJIUHAT
' C KOOpAMHATAMU TOH TOYKH
18 OkpyrnsiTh IENble YWCla ©  JeCATHYHBbIe ApoOW, HAXOAWUTh
' NpUOIFKEHUS YHCET
2 YucnoBbie 1 OYKBEHHbIE BBIPAKEHUS
[Tornmath ¥ ynoTpebsaTh TEPMUHBI, CBSI3aHHBIC C 3alUCHIO0 CTETICHU
2.1 qrciia, HAXOAWTh KBaapaT M KyO dUHcIa, BBIUUCIATH 3HAYCHHS
YHCJIOBBIX BBIPAKEHH, COJIEPIKALINX CTEICHH
59 [Tonmb30BaThCs MpU3HAKAMU JAETUMOCTH, PACKIIAIbIBATh HATYpPaIbHEIC
' YHCIla Ha IPOCThIE MHOXKUTEIH
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2.3

[Tonp3oBaThCS MaCIHTa6OM, COCTaBJIATH IPOIIOPLKWH U OTHOIICHHA

2.4

Hcnonp3oBaTh OyKBBI 11 OOO3HAYEHUS YHUCENT TIPU  3aIHCH
MaTEMaTUYECKUX BBIPAKEHUH, COCTABIISITH OYKBEHHBIC BBIPAKECHHUS
1 (OPMYJIbI, HAXOIUTh 3HAYCHHSI OYKBEHHBIX BBIPAKCHUN

2.5

HaXOI[I/ITI) HEU3BECTHBIM KOMIIOHEHT PaBCHCTBA

Pemmenue TekcTOBEIX 3a1a4

3.1

PermaTh MHOTOIIIArOBBIE TEKCTOBBIC 3312491 apU(PMETHUECKIM CIIOCOOOM

3.2

Pemiats 3ama4u, CBA3aHHBIC ¢ OTHOLIEHUEM, IPONOPLIUOHATBHOCTBIO
BEJIMYMH, MPOLIEHTAMH, pellaTh TPU OCHOBHBIC 3a/Jaddl Ha JpOoOH
Y TIPOLIEHTHI

3.3

Pemare 3agmaum, coaepxkamue  3aBUCHMOCTH,  CBSI3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, pacCTOSHHUE, LEHY, KOJMYECTBO,
CTOMMOCTb, IPOU3BOJIUTEIBLHOCTh, BpeMs, 00bEM padOThI, UCHIOJB3YS
apu(pMeTHYecKue JACHCTBUSA, OLIEHKY, MPUKUJIKY; [OJIb30BATHCA
€AUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYNH

3.4

CocTaBiiaTh 6YKB€HHBIC BBIPAKCHUS 110 YCJIOBHUIO 3a/1a9U

3.5

W3pnekatb  uHpOpMaALUIO,  MPEACTAaBICHHYIO B  TaOiuIax,
HAa  JUHEHHOH, cTos04YaTol  WJIM  KPYroBOM  AuarpaMmmax,
WHTEPIIPETUPOBATD NIPEACTABIICHHBIE JaHHbIC, UCIIOIb30BaTh JAHHBIC
IIPU PELICHUU 3a/1a4

3.6

[IpeacraBnsaTe uHGOPMAIMIO ¢ TOMOIIBIO TaONMWI, JIMHCHHOU
U CTOJIOYATON AuarpaMmm

Harnsanast reomerpust

4.1

[TpuBoauTh TIPUMEPHI OOBEKTOB OKPYKAIOMIETO MHUpPA, HMEIONIUX
dbopMy HM3YyUEHHBIX T€OMETPUUECKUX IJIOCKMX U MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX U1 CHMMETPUYHBIX (PUTYp

4.2

N300pakaTh C€ TOMOIIBIO IHMPKYJSA, JHUHEHKH, TPaHCIOPTUPA
Ha HEJIMHOBAaHHOM W KJIETYAaTOH OyMare W3y4YeHHBIC IUIOCKHE
reoMeTpuyeckre GUrypsl U KOHOUTYpaIUd, CAMMETPUYIHBIC (PUTYPBI

4.3

[Tonp30BaThCA TEOMETPUUECKUMHU TOHSATHUSIMU: PAaBEHCTBO (QUTYD,
CUMMETpPHUSI; UCII0JIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO
C CHMMETpHUEN: OCb CUMMETPHUU, LIEHTP CUMMETPUHU

4.4

Haxoauts BeTMYMHBI YIII0B U3BMEPEHUEM C TTOMOIBIO TPAHCIIOPTHPA,
CTPOUTH YIJIbl 33JaHHOW BEJIWYMWHBI, ITOJB30BaThCS IPU PEUICHUU
3a71a4 TpajlyCHOM MEPOM YTJIOB, PACIIO3HABATh HA YEPTEKAX OCTPHIN,
MPSIMOU, PA3BEPHYTHIN U TYIION YIJIbI
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4.5

Beluucnares  OOuMHY — JIOMAaHOW,  NIEPUMETP  MHOTOYIOJIBHMKA,
II0JIb30BATbCA €AUHULIAMM WM3MEPEHHs [UIMHBI, BBIPAXKATh OIHU
CAUHULIBI U3MEPEHUS JUIMHBI Yepe3 Apyrue

4.6

HaxoauTe, nCromne3ys 4epTeKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKITY
JBYMs TOYKaMH, OT TOYKH J10 IPSMOM, JUIMHY ITyTH HA KBaIPATHOM CETKE

4.7

Bbruncnsate miomane (GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHHUKOB,
UCIIONIb30BaTh pa30NeHne Ha MPSMOYTOJbHUKH, HA paBHBbIC (PUTYpHI,
JNOCTPauBaHWE [0 MPSAMOYIOJIbHUKA, II0JIb30BATHCS OCHOBHBIMH
€AUHULAMM HW3MEPEHUs IUIOIIAAN, BBIPAXKATH OJHU  EIUHMIIBI
MU3MEPEHUS IUTOLIAAN Yepe3 Apyrue

4.8

Pacno3HaBaTh Ha MOJAENAX M H300paXEHUSX MUPAMHIY, KOHYC,
UWIMHAP, WCIONb30BaTh TEPMUHOJOIHUIO: BEPIIMHA, pedpo, IpaHb,
OCHOBAHME, pa3BepTKa

4.9

N306pakath Ha KJIETYaTON Oymare nmpsiMOyTOJIbHBIN MapajlieIenuIe]]

4.10

Brruuciaare  00beM IIPpAMOYI'OJIBHOT'O  ITapaJUICIICIIUIICOA, I(Y6a,
IIOJIb30BATHCA OCHOBHBIMH CAWMHHUIIAMU U3MCPCHUA oO0BeMa

411

Pemate HecloXHbIC 3ala4id Ha HaXO0XIACHUC TI'COMCTPHYCCKUX
BCJIMYHUH B IIPAKTHYCCKUX CUTYALIHUAX

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
1 HarypanbHubie uncna
Apudmernueckue ASUCTBHS ¢ MHOTO3HAUYHBIMH HATypajbHBIMU YHCIAMH.
11 YucroBble BbIpAXEHUS, MOPSAOK JEUCTBHUM, HUCHOJIB30BAaHUE CKOOOK.
' Hcnonb3oBaHre MU BBIYUCICHUSX EPEMECTUTEIBLHOIO U COYETATEIbHOTO
CBOMCTB CJIOKEHHSI U YMHOKEHUS, PACHIPEAETUTEIbHOTO CBOMCTBA YMHOXKEHHUS
1.2 OxpyrieHue HaTypaJbHbIX YUCET
13 JlenuTenu u KpaTHbIC YUCTIa, HAMOOJBIINUMA OOIIHM IeTUTENb 1 HAaUMEHbIIIee
' oO1ee kpaTHoe. [{enrMocTh CyMMBbI U IPOU3BEICHHUS
1.4 Jlenenue ¢ ocraTkoM
2 Hpobu
21 OOGbIkHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIllEHHE IPOOCH.
' CpaBHeHMe U ynopsa10uuBaHue Apooeit
99 Pemenue 3a1ay Ha HaX0XKAEHUE YACTH OT LIEJIOTO U LIEJIOTO IO €ro YacTH.
' JIpoOHOE YHCII0 KaK Pe3yibTaT ACICHUS
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[IpencraBienue JecATUYHOM ApoOM B BHUAEC OOBIKHOBEHHOM JpoOu

2.3 . .
¥ BO3MOKHOCTb MPEACTABICHUSI OOBIKHOBEHHOM P00 B BUE NECATUUHOMN
JlecsiTuunbpie poOM W MeETpUYeckas cuctema Mep. Apudmerndyeckue

2.4 | nefiCTBUS W YHUCIIOBBIC BBIPAKEHHUS C OOBIKHOBEHHBIMH W JIE€CATHYHBIMU
IpoOsIMU

25 OtHowienue. [lenenue B JaHHOM OTHOWEHWMH. MacmTad, nmponopuus.

' IIprmeHnenne mponopunii IPYU PELICHUH 33134
[Tonsitue mpoiieHTa. BhlunciaeHue MNpoleHTa OT BEIUYUHBI U BEITUYUHBI

2.6 | 1o ee mpoLEHTY. BripaskeHre MPOLIEHTOB JECATUYHBIMU Jpo0siMu. Pemienue

3a]1a4 Ha MIPOIEHTHI. BhIpakeHre OTHOIICHHSI BEIMYMH B MPOLIEHTAX
3 [TonoXxutenpHBIC U OTPHUIIATEIBHBIC YMCIIA
[TonoxutenbHble U OTpUIlaTeNbHbIC yncia. llenbie yncia. Moaymnb yucina,

3.1 |reoMerpuueckas WHTEpHpeTanus MOAyIsl uucia. M3oOpakeHue wyucen
Ha KOOPAWHATHOM MpsAMOU. YKcnoBble MpoMeKyTKH. CpaBHEHHUE YHCEN

3.2 Apudmerndeckre JEHCTBUS C TIOJOKUTEIBHBIMU M OTPUIIATEIbHBIMU

' YHCIIaMU
[IpssMmoyrosibHast cucTeMa KOOpPAMHAT Ha TUIOCKOoCcTU. KoopauHaThl TOYKH

3.3 |Ha muockoctH, abcumcca W opauHata. lloctpoeHne Todek W (UTYp
Ha KOOPJAMHATHOW MJIOCKOCTH

4 BykBeHHBIC BEIpaKEHUS
[Ipumenenne OykB i 3amMMCH  MaTEMaTHYECKHX  BBIPAXCHHMA

41 u npeioxeHuit. CpoiicTBa apudmeTnueckux AeicTBuil. bykBeHHbIE

' BBIPKEHUS U YUCIIOBBIC TI0JICTAHOBKH. ByKBEHHBIE paBEHCTBA, HAXOXKICHUE
HEU3BECTHOTO KOMIIOHEHTA
49 dopmynsl, HOpMyIIBI IEpUMETPA U TUTOIIAIN TIPSIMOYTOJIbHUKA, KBaJpara,
' o0beMa mapaie/ienumne1a u Kyoa
5 Penrenue TeKCTOBBIX 3a1a4
5.1 Pemienre TeKCTOBBIX 337124 apU(YMETUUECKUM CTIOCOO0M
5.9 Pemenne nornveckux 3agad. Pemenne 3ama4 mepebopoM BceX BO3MOKHBIX
' BapUAHTOB
Pemenne 3amay, comepkamux 3aBHCHUMOCTH, CBS3BIBAIOIINX BEITUYHHBIL:
CKOpOCTb, BpeMs, pacCTOsHME, IIeHa, KOJUYECTBO, CTOMMOCTb,
5.3 MIPOU3BOAUTEIILHOCTD, BpeMsi, 00beM paboThl. ENWHUIIBI H3MEpPEHUS: MACCHI,

CTOMMOCTH, PaCCTOsAHHA, BPEMCHHU, CKOPOCTH. CBs13b MCXKAY CIAWHHUIaMU
HN3MCPCHUA Ka}KI[OI\i BCIIMYMHBI
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Pemenue 3aaa4, CBsA3aHHBIX C OTHOLICHHUEM, MPONOPHHUOHAIBHOCTBIO

5.4
BEJIMYMH, MPOIICHTAMHU; PEIIEHNE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLIEHTHI
55 OueHka W NpUKUAKA, OKpyrieHue pesyiaprata. CocTaBieHHEe OYKBEHHBIX
' BBIPQKEHUI 110 YCIOBHUIO 3a/1a4M.
5.6 [IpencraBieHre AaHHBIX C MOMOIUIbIO Tabmuil U auarpamm. Cronbuareie
' auarpaMMbl. YTeHuE KpyroBbIX JuarpaMm
6 Harnsignas reometpust
6.1 Touka, mnpsmas, OTpPe30K, Jyd, YroJ, JIOMaHas, MHOIOYI'OJbHUK,
' YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT
6.2 B3anMHoe pacrnoniokeHue JIByX MPSIMBIX Ha IUIOCKOCTH, MapaljieibHbIC
' psIMble, IEPIECHAUKYIISIPHBIE PSMBbIE
6.3 N3mepenne pacCTOSAHMI: MEXKIY ABYMS TOYKAaMH, OT TOYKH J0 MHPSIMOH,
' JUIMHA MaplIpyTa Ha KBaJpaTHOW CETKe
6.4 | 3mepeHue v moCTpOEHUE YIIIOB C IOMOIIbIO TPAHCIIOPTUPA
6.5 Buasl TpeyroJbHUKOB: OCTPOYTOIBHBIN, IPAMOYTOJIBHBIN, TYIOYTOJbHBIN,
paBHOOEIPEHHBII, pPABHOCTOPOHHUI
6.6 YetblpexyroiapHuK. IIpsMOYyroapHUK, KBaJapaT: HCIOJIb30BAaHUE CBOMCTB
' CTOPOH, yIJIOB, THAroHaei
N300paxxeHne TreoMeTpuyYecKUX (uryp Ha HEIMHOBAaHHOM Oymare
6.7 C HCIIOJIb30BAaHWEM LHPKYJS, JHMHEHKH, YTrOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieT4aTol Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
[lonsTe  miomagu  GUIypbl, €OUHHUIBI  HW3MEPEHUs  IJIOLIAM.
6.9 [TpubnuxeHHoe u3MepeHue miomaau Guryp, B ToM 4UCie Ha KBaApaTHOU
CeTKe
6.10 | [IpuGnmxeHHOE N3MEPEHHE ATUHBI OKPYKHOCTH, TUIOIIA U KpyTa
6.11 Cummerpusi:  UeHTpaibHas, oceBasi U  3epkaibHasd.  lloctpoeHune
' CUMMETPUYHBIX QUTYp
Harnsigasie NpeICTaBICHUS 0 IPOCTPaHCTBEHHBIX durypax:
napajenenunen, Kyo, npusmMa, mupaMua, KOHyC, HIHIMHAD, ap u cdepa.
6.12 N300paxkenre  mpocTpaHCTBeHHbIX  Quryp.  Ilpumepsl  pa3BepTok
' MHOTOTPaHHUKOB,  LWJIMHApa W  koHyca. Co3ganue  mojenei
IPOCTPAHCTBEHHBIX (huryp (u3 Oymaru, IpOBOJIOKH, IUIACTUIIMHA U JPYTUX
MaTepUasoB)
6.13 [Tonstue obbema, equHUIIBI U3MepeHus oobema. O0BEM MPSIMOYTOJIBHOTO

napajienenunena, kyoa
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7 KUIIACC

IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NpOrpaMmbIl
Kon [IpoBepsiembie MpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTenbHOM MpOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yJibraTta
1 Yucna 1 BBIYUCIEHUS
11 BeimonmHATe,  co4yeTass  yCTHBIE W TNHCHBMEHHBIC  TIPUEMBI,
' apupMeTHYecKre ACHUCTBUS C PAlIMOHATLHBIMU YU CIIAMU
Haxonuth  3Ha4YeHWs]  YHUCJIOBBIX  BBIPAKEHUW,  MPUMEHATH
1.2 pa3zHO00pa3HbIe CIOCOOBI U TPUEMBI BBIYUCIICHUS 3HAYEHUN TPOOHBIX
BBIPAXKEHUMN, COAEPKAINX OOBIKHOBEHHBIC U JIECSITUYHBIC IPOOU
[lepexoguts oOT onHOW GOpPMBI 3allCH 4YHCEN K Jpyrou
13 (mpeoOpa3oBbIBaTh  ACCATHYHYIO  JApoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECSITUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBATh U YIOPSA0YUBATH PAIIMOHATBLHBIC YK CIIA
1.5 OKpyIJIsITh YnCcna
BBITIONTHIATE TIPUKUIKY W OLEHKY pe3yJbTaTa BBIYUCICHHUM, OIICHKY
1.6 3HAYCHUN YHCJIOBBIX BBIPAKCHUMH. BrimonHaTs JIEUCTBUS
CO CTETICHSAMH C HaTypaJIbHBIMU TTOKA3aTeIIIMH
17 [IpuMeHATh TNpU3HAKUA JEITUMOCTH, Pa3IOXKEHHWE HAa MHOXHUTEIU
' HATypaJIbHBIX YUCEIl
Pemats PaKTUKO-OPUEHTUPOBAHHBIE 3a/1auu, CBS3aHHbIE
C OTHOIICHHEM BEIUYHH, MPOMOPIIMOHAILHOCTHIO  BEJIUYHH,
1.8 MPOIICHTAMU, HWHTEPIPETUPOBATh PE3yJbTaThl pEIICHUS 3ajad
Cc y4€TOM OTPaHUYECHHH, CBSI3aHHBIX co CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpanyeckue BhIpaKEHUS
21 Hcnonp3oBaTh anreOpanueckyr0o TEPMUHOJIOTMIO U CHMBOJIUKY,
' IPUMEHATH €€ B IPOoIlecce OCBOCHUS yueOHOro MaTtepuasa
59 Haxomute 3HadueHHWs OYKBEHHBIX BBIPAKCHUM TIPU  3aJIaHHBIX
' 3HAUCHUAX TIEPEMEHHBIX
93 BeimonusaTe mpeoOpazoBaHusi IIEJIOTO BBIPAKEHUST B MHOTOUJICH
' MIPUBEACHUEM TIOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
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BpInoaHAaTh YMHOXCHHNEC OJHOYJICHA HAa MHOTOYJICH M MHOTI'OYJICHA

2.4 Ha MHOTOWIEH, IPUMEHATh (OpMyJibl KBaJpaTa CyMMbl U KBajpaTa
pasHoCTH
OCyIIeCTBIAT pa3JIOKEHNE MHOIOYIEHOB HA MHOXKHUTENH C TOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIET0 MHOKUTESI, TPYIIUPOBKU CIaraeMbiXx,
npuMeHeHus: (POPMYJI COKPAILIEHHOTO YMHOKEHHUS
26 [TpumeHsTH IpeoOpa30BaHNUs MHOTOUIECHOB ISl PELICHUS Pa3IMYHbIX
' 3aJ1ay U3 MaTeMaTHUKH, CMEKHBIX IIPEMETOB, U3 PEATbHON IPAKTUKH
97 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU IOKA3aTEISIMU
' JUISL Ipe0Opa30BaHUS BBIPAKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemlare nuHElHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, NPHUMEHSA
3.1 npaBuia Mepexoja OT UCXOJAHOIO YPABHEHHS K PABHOCUJIBHOMY E€MY.
[IpoBepsiTh, ABISIETCS JIX YUCIO KOPHEM YPaBHEHHUS
3.9 [IpumensaTs rpaduueckue METOAbl MpU PEIICHUH JIMHEHHBIX
' YPaBHEHUI U UX CUCTEM
33 [TonGupate npuMepsl ap YUce, IBISIOUINXCS PELICHHEM JTMHEHHOTO
' YPaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPJMHATHOM MIOCKOCTH TpadUK JMHEHHOTO YpaBHEHUS
3.4 C IBYMs NEPEMEHHBIMU; MOJIb3YsICh IpaUKOM, IPUBOAUTH MPUMEPHI
pelieHus: ypaBHEHHUSI
35 Pemrats cuctemsl IByX IMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU,
' B TOM YHCJIe TpapuUuecKu
CocTaBiATh U pelaTh JUHEWHOE YPABHEHUE UM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH MO YCIOBHIO 33Ja4H, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJa4M IMOJYyYEHHBIN pe3yabTaT
4 Koopnunate! u rpadpuxu. Oynkimm
N300paxkaTh Ha KOOPAMHATHOM MNPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJIWHATaM, JIy4d, OTPE3KH, HUHTEPBAJIbI, 3alHCHIBAThH
YHUCJIOBBIE IPOMEKYTKHU Ha alnre0OpandyeckoM si3bIKe
49 OTmeuaTe B KOOPAMHATHOM IUIOCKOCTM TOYKHM IO 33JaHHBIM
' KOOpWHATAM
43 Crpouts rpaduku nuHerHbx ¢GyHkuuid. CTpouth rpadux QyHKIUN

y = x|
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4.4

OnuceiBaTh C MOMOIIBIO (PYHKIIMNA U3BECTHBIE 3aBUCUMOCTH MEXY
BEJIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSIHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJUTEIBHOCTD, BpEMS, 00bEM pabOThI

4.5

Haxoauts 3HaueHue pyHKINUM O 3HAYCHHIO €€ apryMEHTa

4.6

[lonumate rpaduueckuit crnoco0 TMpeACTaBICHUS W aHajdu3a
uHopMaluu, WU3BIEKaTb W HUHTEPIPETUPOBATH HUHPOPMAIUIO
13 rpauKOB PEaTbHBIX MPOIECCOB ¥ 3aBUCUMOCTEH

BCPO}ITHOCTI) N CTaTUCTHUKA

5.1

YutaTh HHPOPMALIHIO, TPEACTABICHHYIO B TA0IMIIAX, HA TUarpaMmMax,
NpEeACTaBIATh JIaHHBIE B BHAC TaOJWIl, CTPOUTH JUATPAMMEBI
(cTosIOMKOBBIE (CTOAOYATHIC) U KPYTOBBIE) IO MACCUBAM 3HAYCHUM

5.2

OnuceiBaTh | HHTCPHPCTUPOBATL PCAJIbHBIC YHCIIOBBIC [IaHHBIC,
IIpCaACTAaBJICHHBIC B Ta6JII/I]_IaX, Ha JuarpaMmax, I"pa(bI/IKaX

5.3

Hcnonp3oBaTh JJIA OIINCaHuA JaHHBIX CTaTUCTHUYCCKHC
XAPaKTCPUCTHUKH: CPCOAHCC apI/I(l)MCTI/I‘-ICCKOC, MCAHaHa, HauOoJIbIIICE
N HAUMCHBIICC 3HAYCHMS, pa3Max

5.4

HMeTs npeacTaBiIeHUE O CIIy4aiiHOM N3MEHYMBOCTH Ha IPUMEPAX IEH,
(U3MYECKUX BEJIIMYUH, AHTPONOMETPUYECKUX JIAHHBIX, HMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH

['eomerpus

6.1

Pacrio3naBaTh M3y4eHHBIE T€OMETPUUECKUE (DUTYPBI, OTPEIEIATh UX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTh TeOMETpUUYecKHe (QUrypsi,
BBITIOJIHATh YEPTEKH MO YCIOBUIO 3adaud. V3MepsaATh JHHEWHBIC
Y YTJI0BbIE BETWYUHBI. PemaTe 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB
Y BEJINYMH YTJIOB

6.2

Jenatsb rpyOyIo OIEHKY JTUHEHHBIX U YIJIOBBIX BEJIMYWH MPEAMETOB
B peajbHOM >XHM3HHU, Pa3MEpPOB NPHUPOAHBIX OOBEKTOB. Paznmmuarh
pa3Mephl 3TUX 0OBEKTOB IO MOPSIAKY BETUYUHBI

6.3

CTpouTh 4epTEX)H K TEOMETPUUECKUM 33]1a4am

6.4

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BaTh
MPU3HAKHU U CBOWCTBA paBHOOEPEHHBIX TPEYTOJbHUKOB IIPHU PEILICHUH
3a1a4y

6.5

HpOBOJII/ITB JJOTHUYECKHUEC pPacCCy K AICHUA C HCITIOJIB30BaHUEM
reOMCTPHUUICCKUX TCOPEM

6.6

[Tonp30BaThCA MIPU3HAKAMU paBEHCTBA MPAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIWAHbI, ITPOBEICHHON K THIIOTCHY3€
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELLICHUU I€OMETPUUECKUX 3a1a4
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6.7

OnpenensaTe napaielbHOCTh MPSMBIX C MTOMOIIBIO YIJIOB, KOTOpPHIE
oOpa3yeT ¢ HUMHU ceKkymias. OnpenensT NapauiedIbHOCTh MPSIMBIX
C HOMOUIBIO PABEHCTBA PACCTOSIHAN OT TOYEK OJTHOW MPSIMOM IO TOUEK
JIPYrou MpsiMOu

6.8

Pemarsp 3aJa4H Ha KJI€TYaTOMN 6yMare

6.9

[TpoBOAMTH BBIYMCICHUS M HAXOAUTh YHCIOBbIE U OyKBEHHBIE
3HAQYEHUS YIJOB B TEOMETPUYECKHUX 33a4ax C HCIOJb30BAHUEM
CYMMBI YIVIOB TPEYI'OJBHUKOB U MHOI'OYI'OJIBHUKOB, CBOWCTB YIJIOB,
OOpa30BaHHBIX TMPH TMEPECEUCHUU [IBYX MapaIeNbHBIX MPSIMbIX
cekylen. Pemars npakTryeckue 3a1a4n Ha HAX0XKIEHUE YTIIOB

6.10

Brnanerp TNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh
OTpENENITh OUCCEKTPUCY YIIa M CEPEAVHHBIA TMEPICHIUKYIISP
K OTPE3KY KaK T€OMETPUUECKHE MECTa TOUEK

6.11

@opMyIupOBaTh ONPEACIICHUSA OKPYKHOCTH U Kpyra, XOp.bl
U JHaMeTpa OKPYKHOCTH, IIOJIb30BATbCA HMX CBOMCTBAMHU. YMETh
IIPUMEHSITBH 3TU CBOMCTBA IIPU PEIICHUH 33134

6.12

Brnagerps NMOHATHEM OINKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMETh HaxoIuTh ee meHtp. [lomb3oBaThcs (akTaMu O TOM, UTO
OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA IMEPECEKAIOTCS B OJHON TOUKE,
MU O TOM, YTO CEpPEAVMHHBIE NEPIECHAUKYJSAPBl K CTOPOHaM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE

6.13

Brnagetp mNOHATHEM KacaTelbHOM K OKPYXXHOCTH, IOJIb30BaThCs
TEOPEMOM O TMEPHEHIUKYJISIPHOCTA KacaTeJIbHOM W paauyca,
MPOBEICHHOTO K TOYKE KacaHUs

6.14

[Tons30BaThCS HpOCTef/JIHII/IMI/I ICOMCTPUYCCKNMHU HCPABCHCTBAMU,
IIOHHMMAaTh UX HpaKTI/I‘-IGCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE T€OMETPHUYECKHUE ITOCTPOECHHUS C ITOMOIIBIO
LHUPKYJISL U TUHEVKH

IIpoBepsieMble 3J1eMEeHTBI COAEPKAHMS

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHMS
1 Hucna v BBIYMCIICHUS
Hpobu 0OBIKHOBEHHBIE U JIECSITHUYHBIE, IEPEXOA OT OJHOU (HhOpPMBI 3aITUCU
1.1 npobeit k apyrou. [loHsTHE palMOHAIBHOTO YHCNA, 3alHCh, CPaBHEHUE,

YHOPAJOIUBAHUC PAlIMOHAJIBHBIX Y CCII

49




ApudmeTnueckue IEHCTBUS C pallMOHATBHBIMU YUCiaMu. Perenue 3amaq

1.2 .
U3 peajbHON MPAKTUKHU Ha YacTH, Ha ApoOU
13 Crenenp ¢ HaTypaJbHBIM TOKa3aTelleM: OMpeJesieHne, Mpeodpa3oBaHue
' BBIPKEHUI Ha OCHOBE OIPEACIICHHUS], 3aITUCh OOJIBIINX YUCEN
14 [IporeHTsl, 3aMMch TPOIEHTOB B BHU/IE APOOHU U IpOOH B BUJE MPOILICHTOB.
' Tpu ocHOBHBIE 3a/1a4U Ha MPOLIEHTHI, PEIICHHE 33/]1a4 U3 PEaIbHOM MTPaKTUKU
15 [IpumeHeHne TPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HA  MHOXKHUTEIH
' HaTypabHBIX YHCEIl
16 PeanpHble  3aBUCMMOCTH, B TOM 4HclIe TpsMas ©W  oOpaTHas
' HPOMOPIIMOHATLHOCTH
2 Anrebpanyeckue BbIPAKEHUS
21 IlepemeHHBIE, YUCIOBOE 3HAYECHHE BBIPAKEHUS C IEPEMEHHOM. JlomycThMBIE
' 3HAYCHUS TICPEMEHHBIX
59 [IpencraBieHyre 3aBUCUMOCTH MEX]y BEJIWYMHAMH B BHUAE (POPMYJIBL
' Boruncnenus no popmynam
93 [Ipeobpa3zoBanne  OyKBEHHBIX  BBIPQKECHUH, TOXKIECTBEHHO  paBHBIC
' BBIPAXKEHUS
2.4 CBOMCTBA CTENEHH C HATYPAIBHBIM ITOKA3aTEIEM
95 Opnounensl 1 MHOTOWIEHBI. CTeneHs MHOTOWIeHa. CliojkeHne, BRIYUTAHNUE,
' YMHOKEHHE MHOTOUYJICHOB
@opMynBl COKPAIIEHHOTO YMHOXKEHUS: KBaJapaT CyMMBbl W KBajpar
2.6 |pasHoctu. dopmyna pasHOCTH KBaJparoB. Pa3nokeHne MHOTOWIEHOB
Ha MHOXHTEIU
3 YpaBHeHUS
31 VYpaBHEHHE, KOpPEHb YpaBHEHHsI, MpaBWia MPeoOpa3oBaHMs ypaBHEHHUS,
' PaBHOCWIILHOCTh YPaBHEHUH
3.9 JIuHeHOE ypaBHEHHUE C OJHOW MEPEMEHHOM, YHCIIO KOPHEW JIMHEHHOIO
' YPaBHEHHSI, PELICHNE JINHENHBIX YPAaBHECHUN
33 CocraBneHnue ypaBHEHUI 10 YCIOBHIO 337a4uu. Pelienne TeKCTOBBIX 3a/1a4
' C MIOMOIUIBIO YpaBHEHUI
3.4 JluneitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €0 Tpaduk
CucreMa IByX JMHEHHBIX YpPaBHEHHWM C JABYyMs NIEPEMEHHbIMH. PelieHue
3.5 CUCTEM YpaBHEHHUI CIIOCOOOM MOACTAaHOBKU. [IprMephI pereHus! TEeKCTOBBIX

3aJa4 C IIOMOIIIBIO CUCTCEM ypaBHeHI/Iﬁ
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4 Koopaunats! u rpadpuku. OyHKINU
4.1 Koopannara Touku Ha npsiMoun
4. YucnoBbie NpoOMeXyTKH. PaccTossHre Mex Ty ABYMsI TOUKAMHU KOOPAMHATHOM
' npsSMOi
43 [IpsimoyrosbHas cuctema koopauHat, ocu Ox u Oy. AGciucca 1 oparHaTa
' TOYKH Ha KOOPJIMHATHOM IJIOCKOCTH
44 [Tpumepsl rpadukoB, 3ajaHHbIX GopmyiaMu. YTeHre rpa@uKoB peabHbIX
' 3aBUCHMOCTEH
4.5 [Tonsitue pyukuu. I'papuk pynkuun. CroricTBa GyHKIUN
4.6 JIuneiinas Gynkwus, ee rpaduk. I'padux dyakmm y = [X|
47 ['paduueckoe perieHre JIUHEHMHBIX YpaBHEHUM U CHUCTEM JIMHEWHBIX
' ypaBHCHHIA
5 BeposiTHOCTB 1 cTaTuCTHKA
[Ipencrapiienre TaHHBIX B BUAE Ta0JIUIl, TUarpaMm, rpadukoB. 3anoTHEHUE
TaOJUIl, YTEHHWE M TMOCTPOCHUE IUarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX)
5.1 U KpYyroBbix). UreHue TrpaduKoOB peallbHBIX MpoleccoB. l3pneuenue
nHpopMaluu U3 auarpaMM M TaOJIuIl, UCIOJb30BAaHWE W WHTEPIPETALIMs
JTAaHHBIX
OnucatenbHasi CTaTUCTHKA: CpellHEE apupMeThuueckoe, MeAauaHa, pa3max,
52 HauOoJIbIlIee M HAMMEHbIIIee 3HAYCHHS HaOopa YKCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4YalHON U3MEHUYUBOCTHU
CrnydaliHbI SKCIIEpUMEHT (OMBIT) U cioydailHoe coObiTHe. BeposTHOCTh
53 |1 UacToTa. Ponb ManoBepOsITHBIX U MPAKTUYECKHU JIOCTOBEPHBIX COOBITUM
' B mpupoae U B oOmectBe. MoHeTa W uWrpajibHas KOCTh B TEOPHH
BEPOATHOCTEMN
I'pad, Bepmmna, pedbpo. Crenenp BepmmHbl. Yucino pedep u cymmapHas
54 creneHs BepmuH. [IpencraBnenue o cBszHocTu rpada. [enu u nuxet. [Tytu
' B rpadax. OOxoxm rpada (dinepoB 1nyTh). IlpeacraBienne 00
opueHTHpoBaHHOM rpade. Pemenue 3a1au ¢ moMmoipio rpados
6 ['eometpust
HauanbHble nonsatus reometpuu. Touka, npsimMast, OTPE30K, JIyd. YToi1. Buabl
6.1 yriioB. BeprukanpHble M CMExXHBIE yriabl. buccexkrpuca yrna. Jlomanas,
MHOTOYT0JIbHUK. [TapanienbHOCTh U IePIEeHIUKYISPHOCTD MPSMBIX
6.2 Cummerpuunbie  (urypbl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPHHU.

[Ipumepsl CHMMETPUU B OKPY’KAIOIIEM MUPE
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OCHOBHBIE MMOCTPOEHUS C IMOMOIIBIO LUPKYJS U JUHEHKH. TpeyrojapHUK.

6.3 .
BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOEpeHHBII MW PABHOCTOPOHHWI  TpeyroiabHUKU. HepaBeHCTBO
' TPEyTOJIbHHUKA
6.5 CpoiicTBa W TpPU3HAKU PABHOOEIPEHHOIO TpeyrojibHUKA. Ilpu3Haku
' PaBEHCTBA TPEYTOJIBLHUKOB
6.6 CpoiicTBa W TpHU3HAKM MapaUledbHbIX nOpsAMbiX. Cymma  yrioB
' TPEYTrOJbHUKA. BHEIIHUE YTIIIbl TPEYTOJIbHUKA
[IpssMoyrosbHbIA  TpeyroiabHUK. CBOWCTBO MeAMaHbl NPSIMOYTOJBHOIO
6.7 TPEYrojbHUKA, MPOBEAECHHOM K THUNOTEeHy3e. lIpu3Haku paBeHCTBa
' NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTOJIbHBIN TPEYrOJIBHUK C YIJIOM
B 30°
HepaBeHcTBa B TeOMETpUHU: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMaHOHM, Teopema O OOJbIIEM yriie W OOJbIICH CTOpOHE
TpeyroybHUKA. [lepnenauKysap u HakJIOHHAs
6.9 ['eomerpuueckoe wmecTto TOYEK. buccekTtpuca yriia W CepeAUHHBIN
' NEePHEHANKYIISAP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOUEK
OKpyXHOCTb W Kpyr, XOopAa M JuaMeTp, HUX CBoiicTBa. BzauMmHoe
6.10 |pacnonoxkeHne OKpyKHOCTH U mnOpsmoil. KacarenbHas ©  ceKymas
K OKPY>KHOCTH
6.11 OKpyXHOCTb, BIIUCaHHasl B yroji. BrucaHHas W ONMUCaHHAs OKPYXHOCTHU

TPEYTrOJIbHUKA

52




8 KJIACC

IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NpOrpaMmbIl
Kon [IpoBepsiembie MpeAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTenbHOM MpOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3ynbTaTa
1 Yucia u BBIYKCIICHUS
Hcnonp30BaTh  HayalbHBIC  TMPEACTABICHHUS O  MHOXKECTBE
11 JEUCTBUTENBHBIX YKCEIl JJI CPABHEHUS, OKPYTJICHUS U BBIUMCICHUH,
' N300pakaTh JEHCTBUTEIbHBIC YHCIA TOYKAMHU Ha KOOPIWHATHOM
IIPSIMOU
[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO  KOPHS,
12 HaXOJUTh KBAaJpaTHBIE KOPHHU, HCIOJB3YSd IPHU HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBITIOIHATH MPE0Opa30BaHuUs BRIPAXKEHUHN, COAEpKAITUX
KBaJIpaTHbIEC KOPHU, UCTIOJIb3YsI CBOMCTBA KOPHEM
13 Hcnonp3oBarh 3amucu OONBIIMX M MaJbIX YHCEN C TMOMOIIbIO
' JECATUYHBIX ApoOeit u creneneii yucna 10
2 AnreGpanueckue BbIPaXKCHUS
[IpuMeHSATh TOHATHE CTETEHHW C IEJBIM IOKa3aTeeM, BBITIONHATH
2.1 npeoOpa3oBaHusl BBIPAKCHUH, COJACPKAIIUX CTEICHH C IEIbIM
MoKazaresaeM
BBITIONHATE ~ TOXKAECTBEHHBIE  MPEOOpa30BaHUS  PAIlMOHAIBHBIX
2.2 BBIDQKCHUM HA OCHOBE TMpPaBWI JICMCTBUM HAJ MHOTOYWICHAMH
U anredpandyecKuMu ApoosiMu
2.3 PackimampIBaTh KBaIpaTHBIA TPEXWICH HA MHOKHTEITH
24 [TpumeHsaTh TpeoOpa3oBaHUs BBIPAKESHUN NJIS PEUICHUS Pa3IAIHBIX
' 3aJ1a4 U3 MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH
3 VYpaBHEHUs U HEPABEHCTBA
Pemarte nuHeliHbIE, KBaJpaTHbIE YpaBHEHUS W pPaIlMOHAIBHBIC
3.1 ypaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPaBHCHHH C ABYMS
TIEPEMECHHBIMU
IIpoBoauTE NPOCTEHIINE WCCIEAOBAHUSA YPABHEHUW U CHUCTEM
3.2 ypaBHEHUW, B TOM 4YHCI€ C TPUMEHEHHEM TpadudecKux
MpeICTaBICHUI (YyCTaHABIMBATh, UMEET JIM YPAaBHEHHE WM CHCTEMa
ypaBHEHUH PEILICHUs, €CJIU UMEET, TO CKOJIBKO, U MPOYEE)

53




3.3

[lepexoguts OT cioBecHOM (OPMYJIUPOBKM 3aJayd K €€
anredpanyecko MoOJIeTM € TMOMONIBI0 COCTaBJICHUS YpPaBHEHUS
WIM CHCTEMBbl YpAaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBHUHU
C KOHTEKCTOM 3aJa4M MOJYyYEHHBIN pe3yabTaT

3.4

[IpuMeHATh CBOKMCTBA YHCIOBBIX HEPABEHCTB JIJI1 CPABHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  TrpaUYecKyr0  WIUIIOCTPAIMI0  MHOXECTBA  PEIICHUI
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUH

4.1

[lonuMaTh ¥ WCHOJIB30BaTh (YHKIIMOHAIBHBIE TOHSATHUS U S3bIK
(TepMUHBI, CHUMBOJMYECKHE OOO3HAUYEHUS), OINPENETATh 3HAYCHUE
GyHKIMM MO0 3HAYEHUIO apryMeHTa, ONpeJeNsTh CBOMCTBA (QyHKIUU
o ee rpaguky

4.2

K
Crpouts TpadUKH SIEMEHTAPHBIX (QYHKIHHA Buma: Y=_, y = X,
X

— 3 _ o o
y = X°, Y = |X|, onuchIBaTh CBOWCTBA YHMCIOBOH (PYHKIIMU IO €€
rpapuKy

BGPOHTHOCTB N CTaTUCTHKA

5.1

W3Bnekate M mpeoOpa3oBbIBaTh HH(OpPMAIKIO, TPEACTABICHHYIO
B BHJIC TaOJIMII, AUArpaMM, TpadHuKOB, MPEICTABIATh JaHHBIC B BUJC
TabauI, AuarpamMm, rpadukos

5.2

OnuceiBaTh JaHHBIC C IIOMOIIBIO CTAaTHCTHYCCKUX IOKa3aTeleH:
CpeIHUX 3HA4YCHWW W Mep pacceMBaHus (pa3Max, JIUCTIepCHs
U CTaHJApTHOE OTKJIOHEHHUE)

5.3

HaxoauTh 4acTOTHI YHCIOBBIX 3HAUYEHHUH M YaCTOTHI COOBITHH, B TOM
YHCJIE 110 pe3yJbTaTaM U3MEPEHHUIN U HaOII0eHU

5.4

Haxonuth BEpOSTHOCTH CIy4aWHBIX COOBITHI B OTNBITAX, 3HAA
BEPOSTHOCTU DJIEMEHTapHBIX COOBITHI, B TOM 4YHCIE B OIbBITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTaAPHBIMU COOBITUSAMHU

5.5

Hcnons3oBate  Trpaduueckue  MOAENW:  JCPEBO  CIy4ailHOTO
AKCIIEPUMEHTA, TUarpaMMBbl Diliepa, YuCcIoBas npsMas

5.6

OnepupoBaTh MNOHSATUSIMUA: MHOXECTBO, MOAMHOKECTBO; BBINOJIHSTH
omepald  HaJl  MHOXECTBaMH: OOBEIMHEHUE, IepeceueHue,
JIOTIOJIHEHHUE; TEPECUHCIATh  DJIEMEHTBl MHOXECTB, MPHUMEHSTh
CBOMCTBA MHOKECTB
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5.7

Hcnonb3oBaTh rpaduyeckoe MpeACTaBICHUE MHOXXECTB W CBS3EH
MEXIy HUMHU JUIsI ONMUCAHUS TPOILIECCOB W SIBIICHUH, B TOM 4YHUCIE
IIPU pELICHUU 3a]1a4 U3 APYTUX yueOHBIX MIPEAMETOB U KYPCOB

['eomerpus

6.1

Pacno3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJLHUKOB, UX DJIEMEHTHI,
MOJIb30BaThC MX CBONCTBAMHU TMPU PEUICHUH T€OMETPUUECKUX
3a1a4

6.2

[TpuMeHSTh CBOWCTBA TOUYKH IEPECCUCHUs] MEIMAaH TPEYroJbHUKA
(meHTpa Macc) B pelieHruy 3a1a4

6.3

Bnagers moHSATHEM CpEIHEN JMHWUW TPEYTOJbHUKA W TpaIElHH,
MPUMEHATh WX CBOMCTBAa IPU PEIICHUM TE€OMETPUUYECKUX 3ajad.
[Tonb3oBatbes Teopemort Dajeca U TEOPEMOM O MPONOPLIMOHAIBHBIX
OTpPE3Kax, MPUMEHATh UX ISl PEIIEHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpuMeHsATh NpPU3HAKKM MOAOOMS TPEYroJbHUKOB B  PEIICHUU
T€OMETPUYECKUX 3a7a4

6.5

[Tonb3oBaTees Teopemoit [ludaropa nmst pemieHus reoMeTpUIecKuX
U TpakThuueckux 3amad. CTpouTh MaTEMAaTHYECKYI0  MOJIEb
B IIPAKTUYECKUX 33/1a4aX, CAMOCTOSTEIBHO JIEJaTh YEPTEXK U HAXOIUTh
COOTBETCTBYIOIIHE IJTUHBI

6.6

Branerp MOHATHSMM CHUHYCAa, KOCMHYCAa M TaHIE€HCA OCTPOTO yIJia
PSAMOYTOJIBHOTO TpeyroibHuKa. [lonp30BaThCsd ITUMH TOHATUAMH
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Bbruncnsate (paznuuHbIMM - crioco0aMu) IUIOIIAAb TPEYToJIbHUKA
U TUIOIIAJIM MHOTOYTOJBHBIX (UTYyp (MONB3YsCh, TIE HEOOXOIUMO,
KAJIbKYJIATOpOM). [IpMEHSATh MOMyYeHHbIE YMEHHS B MPAKTHUYECKUX
3aa4ax

6.8

Brnagetp  MOHATMSMM ~ BIOMCAHHOTO W I[IEHTPAJbHOrO  yIJa,
HCIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaX, YIiax MEXKIy XOpAamu
(CeKyIuMH) U yIJie MEXKIY KacaTelIbHOM W XOPAOW MpHU pEelICHUH
reOMETPUYECKUX 3a/1a4

6.9

BJ'IaJleTB IMOHATUCM OIMMCAHHOI'O YCTBIPECXYI'OJIbHUKA, IMPHUMCHATD
CBOMCTBA OIMHMCAHHOTO YCTBIPCXYTOJIbHUKA IIPpU PCIICHUHA 3a1a4

6.10

[IpyuMeHsAT, TIONYyYEHHbIC 3HAHUA HAa TMPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJIENU ISl 3a7a4 peajbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIUE  BBIUMCICHUS C  TMPUMEHEHHEM  TOJ00uS
U TPUTOHOMETPUH (IIOJIb3YSICh, IJI€ HEOOXO0IUMO, KaJbKYISTOPOM)
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IIpoBepsieMblie 3J1IeMEHTbI COIEPKAHUS

Kon [IpoBepsiemMblii AIIEMEHT COJIep KaHUS
1 Hucna 1 BBIYUCIICHUS
11 KBagpatHeiii kopeHp u3 uuncina. [loHstue o0 HppalMOHAIIBLHOM 4YHUCIE.
' JlecsiTuuHble MPUOIMKEHUS UPPALIMOHATIBHBIX YUCET
CpoiicTBa apu(pMETHYCCKUX KBAJAPATHBIX KOPHEW HM WX MPUMCHCHHE
1.2 K  MpeoOpa3oBaHUIO  YHUCIOBBIX  BBIPQKEHHUM M BBIYHCICHUSM.
JlercTBUTENBHBIC YMCTIA
1.3 | Crenens c LenbIM MOKa3aTesieM U ee cBoiicTBa. CTaHaapTHAs 3allUCh YUCIIA
2 Anrebpanydeckre BbIpaKECHUS
21 KBagpatHeli  Tpexuies, pa3lIOKEHWE  KBAApaTHOIO  TpEX4JIeHa
Ha MHOYXHUTEIIN
2.2 AnreOpandeckas 1pods. OCHOBHOE CBOMCTBO aJireOpandecKo Apoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKECHHE, JIeJICHHE anreOpandeckux apooei
2.4 PanmonanpHbIe BRIp@KEHUS U UX TIPEOOPa30BaHUE
3 VYpaBHEHHS 1 HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEW KBaJpaTHOTO YpPaBHEHMS.
' Teopema Buera
3.2 Pemrenue ypaBHeHUH, CBOAAIIMXCA K JIMHEMHBIM M KBaPaTHBIM
3.3 [Ipocreitmue 1poOHO-palIMOHATEHBIC YPABHEHUS
['paduueckas naTEepnpeTanysi ypaBHEHHUM C IByMS MIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YPAaBHEHUH C IBYMS IepeMeHHbIMU. [Iprmepsl pemenus cucrtem
HEJTMHEHHBIX YPABHEHHM C IBYMS ITIEPEMEHHBIMU
3.5 Petienre TeKCTOBBIX 3a7a4 aNreOpanvdeckuM crocooom
3.6 | YucnoBbie HEPaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM IEpEMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OAHOUN MEPEMEHHOM
3.10 | CucreMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
4 OyHKIIUN
41 [lonstne Qynkauu. OOmacTh omnpefeneHUs] W MHOXKECTBO 3HAYCHHU

¢yskiuu. CiocoObl 3a1anus GyHKIUN
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4.2

['paduk ¢pynkiuu. Utenne cBOMCTB QyHKIIUU 1O €€ TpaduKy

4.3 | IIpumepsl rpadukoB GyHKIUH, OTpaXKaIOMINX peaTbHbBIE MPOLIECCH
44 @OyHKUMY, ONHCHIBAIOIIKME MPSAMYI0 M OOpaTHYIO HPONOPLUOHAIbHBIE
' 3aBHCUMOCTH, UX TPadUKH
4.5 Oyrkmun Y = X%, y = X°
46 | Oynkuum Y =+/X,y =X
4.7 ['padmyeckoe pelieHre ypaBHEHUI U CUCTEM YPaBHEHUH
5 BeposiTHOCTB 1 cTaTUCTHKA
5.1 [IpeacTaBnenyie JaHHBIX B BUE TAOJIULL, AUarpaMM, rpadukos
5 9 MHOX€eCTBO,  3JEMEHT  MHOXECTBAa,  IOJAMHOXecTBO.  Omnepanuu
' HaJl MHO’KECTBaMHU: 00BbEIMHEHNE, IEPECEUCHHE, JOTIOJIHEHNE
5 3 CpoiicTBa  omepanmii  Hax ~ MHOXKECTBaMHU: IIEPEMECTUTENBHOE,
' COYETATEIbHOE, PACIIPEACIUTENBHOE, BKIFOUECHUS
5.4 Hcnons3oBanne rpaduyueckoro MpeacTaBICHUs] MHOXKECTB ISl ONKCAHUS
' peanbHBIX IPOLIECCOB U SIBJICHUI, IPU PELICHUH 3a/1a4.
55 N3mepenue paccenBaHus NaHHBIX. /[ucriepcus U CTaHAApTHOE OTKJIIOHEHUE
' YHCIIOBBIX HAOOpPOB. J{narpamMma paccenBanus
DOnemeHTapHble CcOOBbITHS chyyaiiHoro omnbita. ChoydailHble COOBITHS.
56 BepositHocTn coObITHiA. ONBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
' coObrtusiMu.  CrydaiiHpiii  BeIOOp. CBs3b  MEXAY MaJOBEPOSTHBIMHU
Y IPAKTUYECKU JOCTOBEPHBIMHU COOBITHSIMU B IPUPOJE, OOILECTBE U HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
5.7 BUCSYEH BEpIIMHBI, CBSI3b MEXIY YHCIOM BEpIIMH M YHUCIOM pebep.
[TpaBuio ymHoxeHnus. Pemenue 3amgayd ¢ moMmoniso rpados
[IpotuBomnomnoxueie coObiTusi. Jmarpamma  Diinepa.  OObenuHeHue
5.8 | u mepeceuenue coObiTuil. HecoBmecTHble coObITHS. DOpMysa CIOKEHUS
BEPOSITHOCTEU
5.9 YcnoBHas BeposTHOCTB. [IpaBuio ymHoxenus. HezaBucumbie coObITHS
[IpeacraBnenre »sKcnepuMeHTa B Buae JepeBa. Pemienune 3amay
510 |Ha HaXOXKJCHHE BEPOSITHOCTEH C TOMOINIBIO JIepeBa CIy4yalHOTO
AKCIIEPUMEHTA, Auarpamm Jilsiepa
6 ['eometpus
6.1 UYeteipexyronpauku. [lapamnenorpamMmm, ero npu3Haku U CBOMCTBA
6.2 | [IpsmoyronbHHK, poMO, KBaJpaT, MX MPU3HAKU U CBOMCTBA

57




Tpamenusi, paBHOOOKas  Tpamerusi, €€ CBOWCTBA W  TPHU3HAKW.

6.3
[IpsamoyroJibHas Tpaneuus
6.4 Meron ynsoenuss menuansl. LlenTpanbnas cummerpusa. Teopema daneca
' U TEOpEMA O MPOIMOPIIMOHATBHBIX OTPE3KAX
6.5 Cpennue TuHUM TpEeyroJbHUKa U Tpaneuuu. LIeHTp Macc TpeyroibHUKa
6.6 [lonobue TpeyronpHUKOB, K0dpduiueHT mnoaodus. IlpusHaku momoOus
' TPEYroJbHUKOB. [[pMeHeHne no100Ms py PEIIEHUH MPAKTHYECKUX 3a/1a4
6.7 @opmynel U1 IUIOHIAAM  TPEYroJibHHMKA, MapajuiesiorpamMmma, pomba
' U TpaIeuu
6.8 CpoiicTBa muomaneil reomerpudyeckux ¢uryp. OTHoOIIEHHE MIomaAen
' noJ00HBIX PUTYD
6.9 Brruucnenue miomasei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu  perieHUn
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCMHYC, TAaHT€HC OCTPOIO yrila MPsIMOYTOJIHOTO TPEYrOJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. | PUTOHOMETPHYCCKHE
¢ynkiuu yrios B 30°, 45° u 60°
6.12 BrincanHble M EHTpaJIbHBIE YIJIbI, YIOJI MEXAY KacaTeIbHOM U XOPAOM.
' VYTIiabl MEXIY XOpJIlaMH U CEKYIIUMU
6.13 | BiucanHble U OMMCAHHBIE YETHIPEXYTOJIbHUKH
6.14 B3auMHoOe pacrnonokeHue ABYX OKpYyKHOCTeW. KacaHue OKpyx HOCTEM.

OO6mue kacaTenbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC

IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM

NPOrpamMmMbl
Kon IIpoBepsiemMble IpeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHON IPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHMUs
pe3ynbTaTa
1 Yucna 1 BBIYUCIEHUS
11 CpaBHUBaTh U YNOPSAOYMBATH PALMOHAIBHBIE U UPpPALUOHAIbHBIE
' yucia
BrmonuaTe apugmernyeckre JeHCTBUS ¢ pallMOHAIBHBIMHU YHUCIaMH,
1.2 coueras YCTHbIE M NMUCHbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCIICHUS
C UppalMOHAIIBHBIMUA YUCIIAMHU
13 HaxonuTh 3HaYeHUs CTENEHEN € LENBIMU MOKa3aTelsIMU U KOpPHEH,
' BBIYMCIIATH 3HAYECHUS YHCIIOBBIX BBIPAKCHUI
14 OKpyryiATh ~ NEWCTBHUTEIBHBIE  YWCIA,  BBIIOJHATH  NPUKUAIKY
' pe3ynbTaTa BEIYUCIECHUH, OLEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHUs U HEPABEHCTBA
51 Pemarb 5uHEWHbIE W KBaApaTHbIE YpaBHEHUS, YypaBHEHUS,
CBOJSIIMECS K HUM, IPOCTEHINE TPOOHO-PALIMOHATIbHBIE YPABHEHUS
Pemats cucTeMsl AByX JIMHEWHBIX YPABHEHHM C IBYMS ITIEPEMEHHBIMU
2.2 Y CUCTEMBI ABYX YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBIIACTCS
JIMHEVUHBIM
Pemarp TekcToBBIE 3a7aun anreOpanyeckuM CrocoOOM € MOMOIIBIO
2.3 COCTABJICHHSI YPAaBHEHMSI WJIM CUCTEMBI JIBYX YpaBHEHUH C JByMs
NIEPEMEHHBIMU
[IpoBoaANTE TPOCTEUIINE WCCICAOBAHUS YPABHEHUW W CHUCTEM
ypaBHEHUH, B TOM 4YHClI€ C NpPUMEHEHHEM TrpaduyecKux
24 MIPEACTABICHUAN (HampumMmep, YCTaHAaBJINBATh, UMEET  JI
YpPaBHEHUE WJIA CUCTEMa YypPaBHEHUI pELIEHUs, €CIH HMEET,
TO CKOJIBKO)
Pemiate  nuHElHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
2.5 n300pa)xkaTh pellieHre HEPABEHCTB HA YUCIIOBOM MPSMOM, 3aITUCHIBATh
pELIEHHE C OMOIIBIO CUMBOJIOB
26 Pemarh cucTeMbl JMHEHMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
' BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE
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CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMChIBATh PCIICHUC
C IIOMOIIIBIXO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIPpU PCIICHUU PA3JIMIHBIX 3a1a4

OyHKIUU

3.1

PacrmosnaBath ~ (QYHKIMH  W3YYEHHBIX  BHJIOB.  IlOKa3bIBaTh
CXEMaTHYECKH  pacIojoKeHHe Ha  KOOPAMHATHOW  IUIOCKOCTH
. _ _ _ — a2
rpadukoB pyukumii Buga: Y= kX, y=kx+b, Y=_,y=ax"+bx+c
X
B 3aBHCUMOCTH OT 3HA4YeHHUH K03())UIMEHTOB, OMUCHIBATh CBOWCTBA

byHKIMHA

3.2

[Ioka3piBaTh CXEMaTHMYECKU PacCIIOJIOKCHHUC Ha KOOpIIHHaTHOﬁ

mockocTu rpadukoB GyHKIUNA BUga Y =K , ¥ = [X| u onuchIBaTh

CBOMCTBa (DYyHKIIMIA

3.3

Crpoute M wu300pakaTh CXEMaTHUECKU TrpapuKyd KBaJApaTUUHBIX
(yHKUMHA, ONMHMCHIBATH CBOMCTBA KBAJAPATUYHBIX (PYHKUUNA MO UX

rpadukam

3.4

Pacnio3naBaTh KBaJgpaTHUHyI0 (QYHKLHIO 1O (opMyse, TPUBOAHUTH
IpUMEpPbl KBaApaTHUUHbIX (YHKUUA M3 peasbHOM KU3HU, (PU3MKH,
reOMeTpUn

Apudmernueckas 1 reOMETpUYECKas IPOrpeccuu

4.1

Pacnio3naBaTh apuMETHYECKYI0O U TEOMETPHUECKYIO MPOTPECCUH
MIPU pa3HbIX crioco0ax 3aaaHus

4.2

BBINONMHATE BBIYMCIEHUS C HUCHOJIb30BaHUEM (OpPMYNT N-ro dWiieHa
apu(PpMETUYECKON M T€OMETPUYECKON MNPOrpeccuid, CyMMbI MEPBBIX
N YICHOB

4.3

I/I306pa>1<aTb YJICHBI ITOCJICAOBATCIBbHOCTH TOYKAMHU Ha KOOp,HHH&THOfI
IIIIOCKOCTH

4.4

Pemate 3amaun, CBSA3aHHBIE C YMCIOBBIMH IOCIJIEIOBATEIBHOCTSIMH,
B TOM UYHCII€ 33Ja4d W3 PEAIbHOM JXH3HU (C HCIOJIb30BAHHEM
KaJIbKYJISTOPA, TU(PPOBBIX TEXHOJIOTHIA)

BeposaTtHoCcTh U cTaTUCTHKA

5.1

W3Bnekate W mpeoOpa3oBbiBaTh HH(POpPMAIKIO, TPEACTABICHHYIO
B pa3IMYHBIX MCTOYHWUKAX B BHJE TaOJMI], AWarpamMm, rpaukos,
NIPEJICTaBIISATh JaHHBIC B BUJE Ta0JHII, AMarpaMm, TpaduKkoB
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5.2

Pematn 3aJladn OpPraHu30BaHHBIM nepe6op0M BAapUAaHTOB, a TAKXKC
C HUCITIOJIB30BaAHUCM KOM6I/IHaTOpHBIX IMpaBHII 1 MCTOOOB

5.3

HMcnonp30BaTh oONHUCATEIbHBIC XapaKTCPUCTUKN JIA MaCCHUBOB
YUCJIOBBIX MOAHHBIX, B TOM YHCJIC CPCAHHC 3HAYCHUA U MCPbI
PpaCcCCUBaHUA

5.4

HaxonuTh 4acToThl 3HAYEHUNA M YACTOTHI COOBITHUS, B TOM YHCIIE
MOJIB3YSCh pe3yJibTaTaMU MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUIM

5.5

HaxonuTh BEepOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIbBITAX,
B TOM YHCIIE B OIbBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTapPHBIMU
COOBITUSIMU, B CEPUSIX HUCIBITAHUN 10 TMEPBOr0 yCIEXa, B CEPUsX
vcnblTaHui bepHyinu

5.6

HMMeTs mpeacTaBieHUE O CIIy4alHOM BEJIUYMHE W O PaCIpEACIICHUN
BEPOSITHOCTEMN

5.7

NmMeTh mipeAcTaBiIeHUE O 3aKOHE OOJBIIUX YHUCEN KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CJIy4YailHOM HM3MEHUYMBOCTH M O POJIM 3aKOHA
OOJIBILIMX YKCE B IPUPOJIC U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX
MMOMOIIBI0 PA3JIMYHBIE BJIEMEHTHI MNPSIMOYTOJBHOTO TPEYrOJbHUKA
(«pemeHue MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). Haxoauts
(C TOMOIIBbIO KAJIbKYJSITOpA) JJIMHBI W YIJbl JJI HETaOJUYHBIX
3HAYCHUH

6.2

[Tonp30BaThCA dbopmynamu MIPUBEIACHHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUJII HAXOXKIECHUS COOTHOLLICHUU
MEX1y TPUTOHOMETPUYECKUMH BETMYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUII HAXOXKICHHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
MIPUMEHSITh UX TP PEIICHUU T€OMETPUUECKUX 3a]1a4

6.4

Brnanets moHsTHAMEH TIpeoOpa3oBaHUs MOI00MS, COOTBETCTBEHHBIX
AJIEMEHTOB TOA00HBIX (uryp. [lomp3oBaThCs CBOMCTBAMHU TOI00US
MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIIATH JUIMHBI M HaXOIUTH YTJIBI
y nmojio0HbIX puryp. [IpumeHsaTs cBOMCTBA MOAO0US B MPAKTUYECKUX
3ajladyaX. YMETh TMPUBOJUTH MPUMEPHl  MOAOOHBIX  (GUTYDP
B OKpYXaloIlleM MUpe

6.5

[Tonmp30BaThcss TeOpeMaMHd O TPOU3BEICHHHM OTPE3KOB  XOPI,
O MIPOM3BEICHNN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOU
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6.6

Ilonp30BaTbCd  BEKTOpaMH, IOHUMAaTb HUX  TI'E€OMETPUYECKUU
U (U3NYECKUN CMBICI, MPUMEHITh UX B PEIICHUH T€OMETPHUECKUX
u pusnveckux 3aaad. [[puMeHsITh CKaIsipHOE TPOU3BEICHUE BEKTOPOB
JUISL HAXOXKJICHUS JUIMH U YIJIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IIPUMCHATH €TO
B PCIICHHUU T'COMCTPUICCKUX U IIPAKTUYCCKHUX 3a1a4

6.8

Brmagerp NOHATHAMM  TIPaBUJIBHOIO  MHOTIOYTOJIBHUKA,  JUIMHBI
OKPY’KHOCTH, IUIMHBI yI'M OKPYKHOCTH W PaJUaHHOM MEphl yIJIa,
YMETh BBIUHCIATH IUIOIIAAbL Kpyra M ero dacrted. IIpumeHsaTs
ITOJTyYEHHBIC YMEHHUSI B IPAKTUYECKUX 3a/1a9ax

6.9

Haxonutb ocu v IEHTPbl CUMMETpUU GUTYP, TPUMEHSTD JABHKCHUS
MJIOCKOCTHU B MPOCTEUIINX CIydasix

6.10

[IpuMEHATh TOJydYeHHBIC 3HAHUS Ha TPAKTHKE — CTPOUTH
MaTEeMaTHYECKHE MOJICIH I 3a7ad peajlbHOW JKU3HH W MPOBOJUTH
COOTBETCTBYIOIIME  BBIUMCICHHS C  NPUMEHEHHEM  TOJ00us
U TPUTOHOMETPUYCCKHX (QYHKIMH (TIOJIB3YSICh, TJIe€ HEOOXOIMMO,
KaJIbKYJISITOPOM)

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHUS
1 Hucna u BIYMCTIEHUS
11 PanmonanpHbie yncia, nppalmoHaIbHbIE YKMCiia, KOHEYHbIE U OECKOHEUHBIE
' JCCSATHYHBIC TPOOH
MHOXECTBO JEHUCTBUTEIIBHBIX YHWCEN, JCWCTBUTENIBHBIE YHCIA Kak
12 OeCKOHEYHbIE JECATUYHBIC ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBHUE
' MEXAY MHOXKECTBOM JCHCTBUTEIBHBIX YHMCEI W KOOPAWMHATHOW MPSMO.
CpaBHEeHUE NEUCTBUTEIBHBIX YUCEI
1.3 Apudmernyeckue TeUCcTBUS C IEUCTBUTEIbHBIMUA YUCITAMHU
N3mepenust, npuOimkeHus, oleHKU. Pa3mepbl OOBEKTOB OKPYKAIOIIETO
14 MHpa, IIUTEIHHOCTH MPOIECCOB B OKpykatomieM wmupe. [IpubmnkenHoe
' 3HaQYCHUE BEJIWYWHBI, TOYHOCTb MpuOMMKeHus. OKpyrieHue 4Yucel.
IIpuknaka 1 OLlEeHKA pe3yabTaTOB BHIUYNUCICHUN
2 VYpaBHEHUSI 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJTHON IEPEMEHHOM
2.2 JluneriHOE ypaBHEHHE. PellieHne ypaBHEHNM, CBOISIIUXCS K TUHEUHBIM
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2.3

KBanpaTHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM

buxBanpatHoe ypaBHeHue. Ilpumepsl penieHuss ypaBHEHUN TpeTben

24 U YETBEPTOM CTENEHEH pa3sioKeHUEM Ha MHOKUTEITU
2.5 Pemenue npoOHO-paIimoHaIbHBIX YpaBHEHUN
2.6 | Cucremsl ypaBHEHUI
2.7 | YpaBHeHHE C IByMS IEPEMEHHBIMH U €T0 rpaduk
2.8 | Pemenue cucreM ABYX JIMHEWHBIX YPaBHEHUM C IByMs ITEPEMEHHBIMU
29 PemeHvHe CUCTEM JIBYX YPAaBHEHMI, OTHO U3 KOTOPBIX JIMHEIHOE, a IPpyroe —
BTOPOM CTENIEHU
2.10 | I'paduyeckas mHTEpIpETAIISI CUCTEMBI YPAaBHSHUH C IBYMS TIEPEMEHHBIMHU
2.11 | Pemenne TEKCTOBBIX 3a71a4 aareOpandecKuM CriocooomM
2.12 | YucnoBble HEpaBEHCTBA M UX CBOWCTBA
2.13 | Pemienuie TMHEIHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.14 | Pemienne cucTeM JIMHEHHBIX HEPABEHCTB C OJTHOM IMMepEeMEHHON
2.15 | KBagpaTHble HEpaBEHCTBA
516 I'padraeckas nHTEpIIpPETAKsI HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS
' nepeMEHHBIMHU
3 OyHKIU
31 KBagpatuunas ¢gynkius, ee rpaduk u cBoiictBa. [lapabona, kooparHATHI
BEPIIMHBI 1TapaboJIbl, 0Ch CAMMETPHUH MTapa0OJIBI
3.2 | I'paduxu dpynkmmii y = kx, y = kX + b u ux cBoricTa
3.3 I'padukn Gpyrxumit Y = _,y = X u ux cBoOicTBa
X
34 | TI'paduxu Gpynkumii y = VX, y = |x| n ux cpoiictsa
4 YucioBbIe MOCIIEI0BATETLHOCTH
Onpenenenve u CrnocoObl 3alaHUs YWCIOBBIX IOCIIEIOBATEILHOCTEH.
4.1 3ajaHue TMOCIeI0BaTeIbHOCTH PEKYppeHTHOU (opmynoil u (opmyoi
N-TO YjIeHa
4. Apudmernueckas nporpeccusi. Dopmynsl N-ro uieHa apupMeTUIECKOn
' IIPOTPECCHH, CYMMBI TIEPBBIX N YJICHOB
43 I'eomerpuueckas mnporpeccus. Dopmysibl N-TO 4WieHA TEOMETPUYECKOU

IIPOTPECCHUU, CYMMBI ITIEPBBIX N YWICHOB
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N300paxeHne 4iaeHOB apHUPMETHUECKON M T€OMETPHUYECKOW MpOrpeccHii

4.4 TOYKaMH Ha KOOPJUHATHOM IJIOCKOCTHU. JIMHEHMHBIN U SKCIIOHEHIUAIbHBIN
poct
4.5 | Co>xHbIE NPOLICHTHI
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpenactaBnenne MaHHBIX B BUAE TaOMWIl, [auUarpamMM, TpaguKOB,
5.1 WHTEpOpeTalysl JaHHbIX. YTeHWe W NOCTpoeHHe TabauL, Auarpamm,
rpauKoB MO peaabHbIM JIaHHBIM
5.2 [TepectanoBkHu U hakTOpHaT
5.3 CoueraHus ¥ YUCIIO COYETAHUN
5.4 Tpeyronsuuk [ackans. Pemenue 3a1a4 ¢ UCronb30BaHEM KOMOMHATOPUKH
55 ['eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOP TOYKH U3 (PUTYPHI
' Ha IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH
5.6 UcnbiTanue. Ycenex u Heynada. Cepusi HICOIBITAaHUM 10 IEPBOTO ycIexa
57 Cepus ucnibitanuii bepaysnnu. BeposTHOCTH COOBITUI B CEpUU UCTIBITAHUI
' bepnyniu
5.8 CitydaiiHas BEJIMYMHA U PACTIPEICIICHAE BEPOSTHOCTEN
59 MaremaTtudeckoe oxujaaHue u gucrepcus. [IpuMepbl MaTeMaTuueckoro
' OXKHMJIaHUS KaK TEOPETUYECKOTO CPEITHETO 3HAUCHUS BEJIMUHUHBI
510 MaremaTH4ecKoe O0XKHUJIAHWUE U JIUCIIEPCUS CIIyYalHOW BEJIWYHMHBI «YHUCIIO
' YCIIEXOB B CEpUH MCHIBITAHUN bepHyum»
511 [TousTre o 3akoHe OonbIIMX uncell. 3MepeHnue BEpOSITHOCTEHN C TOMOIIIbIO
' 4acTOT. PoJib ¥ 3HaueHUE 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U 0OIIEeCTBE
6 I'eomeTpus
6.1 Cunyc, xocunyc, TanreHic yriaoB or 0 gmo 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOKIeCTBO. DOPMYIIbl IPUBEACHUS
Pemenne TtpeyrompHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 Pemienne mnpakTU4YECKHX 3ajay C HMCIOJIb30BAHHUEM TEOPEMbI KOCHUHYCOB
U TEOPEMbI CHHYCOB
6.3 ITpeoOpazoBanme mogoous. [1ogodre cOOTBETCTBEHHBIX AIIEMEHTOB
6.4 TeopemMa O TPOU3BEIECHUU OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaIpaTe KacaTeIbHOM
6.5 Bektop, mmHa  (MOIyZb)  BEKTOpa, COHANpPAaBJIEHHbIE  BEKTOPBI,

ITPOTHUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTL BEKTOPOB,
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PaBCHCTBO BCKTOPOB, OIICpAllMM HaAJZ BCKTOPaAMMU. Paznoxenue BCKTOpa
I10 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM

6.6 Koopaunatel Bekropa. CKaJipHOE MPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE
' JUISL HAXOXKJICHUS UTUH U YTJIOB

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHHUSI IPSIMOM M OKPY’KHOCTH
6.7 B KOOpAUHATaX, IEPECEUCHUE OKPYKHOCTEU U NMpsAMBIX. MeTon KoopauHar
Y €ro NPUMEHEHNE

6.8 | [IpaBuibHBIE MHOTOYTOJIBHUKU

6.9 JlnnHa oKpYKHOCTH. [ 'paycHas U pajiManHas Mepa yIiia, BeIYUCIICHHE JIJTHH
' JyT OKPYXKHOCTEH

6.10 | Ilmomanp Kpyra, CEKTOpa, CErMEeHTa

6.11 JIBI>KEHUS TUIOCKOCTH U BHYTPEHHUE CUMMETPUHU (PUTYp (dJIEMEHTapHbBIC
' npencrapienus). [lapannensubiit nepenoc. [loBopot
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MNEPEYEHB (KOAU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOIM OBPA30OBATEJIbHOM
ITPOI'PAMMbI OCHOBHOTI'O OBHIEI'O OBPA3OBAHMSA U 9JIEMEHTOB
COLEPKAHUA ITO MATEMATHUKE

Jliist ipoBeieHUs] OCHOBHOT'O FOCYJapCTBEHHOI'0 3K3aMEHa 110 MaTeMaTHKe (fajee —
OI'> mo wmaremMaTuke) UCHOIB3yeTCs TMepedeHb (KoAu(UKaTop) MPOBEPSEMBIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOW MpPOTrpaMMBbl

OCHOBHOTO 001IIeT0 00pa30BaHUs U DJIEMEHTOB COJCPKAHMUS.

IIposepsiembie Ha OI'D Mo maremaTruke TPpe0OOBaHHMA K Pe3yJibTAaTaM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

Kon
IPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI
OCHOBHOM 00pa30BaTeIbHON MTPOTPaMMbl OCHOBHOT'O OOIIETO
obpazoBanus Ha ocHoBe DI'OC

1

YMeHue onepupoBarth MNOHATUSIMHU: MHOXECTBO, ITOJMHOMXECTBO,
omepaluyu HajJ MHOXECTBaAaMHU; yMEHUE OMNEPUPOBATh MOHITHUSMHU:
rpad, cBs3HBIA Tpad, nepeBO, LUK, MPUMEHITh UX TMPHU PEIICHUU
3aJlay; YMEHHE UCII0JIb30BaTh rpauuecKoe MpeACcCTaBICHUE MHOKECTB
JIJISl OTIMCAHUsI PEAJIbHBIX MPOLIECCOB U SIBJICHUM, TTPU PELICHUM 3a/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMHU: ONPEAECIEHUE, AKCHOMA, TEOPEMA,
JI0Ka3aTeIbCTBO; YMEHHME paCllO3HaBaTb HCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, INPUBOJUTH IPUMEPHI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBarh MOHATHSIMHU: HATypallbHOE YHUCIO, IPOCTOE
U COCTaBHOE 4YHUCJIO, AEIUMOCTb HATypajbHBIX 4YHUCEI, NPU3HAKU
JEIUMOCTH, LIEJI0€ YHCIO, MOAYJIb YHcia, OOBIKHOBEHHas JpoOb
U JecATUYHas 1poOb, CTAHIAPTHHIN BUJ YUCIIA, PALIMOHAIBHOE YUCIIO,
UpPpALMOHATIBHOE YHUCJIO0, apu(PMETUUYECKU KBAAPATHBIA KOPEHbD;
YMEHHE  BBINOJHATH  JEUCTBUS  C  YHUCIAMHU, CpPAaBHUBATH
U YNOpANOYMBATH YHCIA, NMPEACTABIATh YHCIA HAa KOOPAMHATHOM
IpAMOM, OKPYIVIATH YKCIA; YMEHHUE J€JIaThb INPUKUIKY U OLIEHKY
pe3yapTara BIYACICHUN

YMeHHne onepupoBaTh MOHATHSAMHU: CTEIICHb C IEJBIM ITOKa3aTeleM,
apu(PpMETUICCKUN KBAJPATHBIA KOPEHb, MHOTOWICH, aareOpandeckas
npoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTENeHH
OOJbIIIE EAVMHUIBI, YMEHHUE BBIMOJIHATH pPacdeThl Mo (opMyliam,
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npeoOpa3oBaHus  LENbIX, JIPOOHO-pAllMOHANBHBIX  BBIPAXKEHUUN
U BBIPAXKEHUU C KOPHSIMU, PA3JIOKEHUE MHOTOWICHAa HA MHOXUTENH,
B TOM UYHCJIE€ C WCIOJIb30BaHHEM (OpMyT pa3HOCTH KBaJapaToOB
U KBaJIpaTa CyMMbI U Pa3HOCTHU

YMeHHe onepupoBaTh NOHATUSAMU: YMCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHON; YMEHHUE PelIaTh JIMHEWHBIE U KBaIPATHBIC YPABHEHUS,
JPOOHO-pallMOHAJIBHBIE YPABHEHMSI C OJHOW MEPEMEHHON, CHUCTEMBbI
JBYX JIMHENHBIX YPAaBHEHUM, TUHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHblE U JPOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YUCJIE IIPU PEIICHUU 3a1a4 U3 APYTUX IIPEIMETOB
M TPaKTHYECKMX 3a7a4; YMEHUE UCIIOIb30BaTh KOOPIWHATHYIO
OpSIMYI0O M KOOPJIMHATHYIO IUIOCKOCTh JUIsl M300pa)K€HHs peleHui
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh NOHATUAMU: PYHKIUS, Tpa@uK PYHKIINHU, HYJIU
byHKIUH, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJIbLIEE M HAUMEHbIIEE 3HAYCHUS
byHKUINY; yMEHUE ONepUpOBaTh HOHATUSMU: npsimas
OPONOPLUMOHANIBHOCTh,  JIMHEHHas  (QYHKIMs,  KBaJpaTHU4YHas
GyHKUMsI, oOpaTHas MPONMOPIUOHAIBHOCTh, Mapabosa, runepoona;
yMEHUE CTpouTh Tpaduku (QyHKIMI, MCHOAB30BaTh TIpaduku
UL ONPEACIICHUS  CBOWCTB  IIPOLECCOB M 3aBUCHUMOCTEW,
JUISL pelleHus 3a7ad W3 JAPYTUX Y4eOHBIX MPEAMETOB M pPEabHON
KU3HU; YMEHHME BbIpakaTb (OpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

Ymenue ONEPUPOBATH NOHATHSIMMU: MIOCJIEN0BATENBHOCT,
apupmeTnyeckas M  T€OMETpUYECKas  MPOTPEeCcCUU;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBAa MOCIEAOBATEIbHOCTEH, (OPMYIIBI CYyMMBI
¥ OOWIEero yjeHa MpU PelIeHUH 3a/lad, B TOM YHCIIe 3a7a4 U3 IPYrux
y4eOHBIX MPEAMETOB U PEATLHON KUZHU

YMeHue pemaTh 3a/la4yd pa3HbIX THUIOB (B TOM YHCJIE HA MPOLICHTHI,
JOJIM U YacTH, JIBIJKEHHE, padoTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK M YCJIYT, HAJIOTH, 3a/1a4l U3 00JIaCTH YIpPaBJICHUS JTUUHBIMU
U CceMelHbIMM (PUHAHCAMH); YMEHUE COCTaBJIATH BbIPAKECHMUS,
YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCJIOBHIO 3aJayH,
UCCIIEIOBATh MOJyYEHHOE PELICHUE U OL[EHUBATh MPaBA0N0I00HOCTD
MIOJIYYEHHBIX PE3yJIbTaTOB

YMeHue oneprupoBaTh MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsiMas,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PABHOOEIPEHHBIN
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U PABHOCTOPOHHHI TPEYTOJbHHUKH, NPSIMOYTOJbHBIA TPEYrOJIbHUK,
MeJuaHa, OMCCEKTpUCa M BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIbHUK,
napajgienorpamM, pomO, NpSAMOYTOJIbHUK, KBaJapaT, Tpamneius;
OKPY’KHOCTb, KpYT, KacaTelabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; ymMeHue peuiaTh 3aJaud, B TOM YHCIE U3 MOBCEIHEBHOMN
JKW3HU, HA HAXO0XKJICHUE T€OMETPUUYECKHUX BEIWYMH C NMPUMEHEHUEM
U3YYEHHBIX CBOMCTB QUryp u (HakToB

10

YMeHue omnepupoBaTh IMOHATUSAMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh M MEPHEHIUKYISIPHOCTD NPSIMBIX,
yroa MEXAy MpsSMbIMH, NEPHEHAMKYJApP, HAKIOHHAs, HPOEKIus,
nojobue puryp, noJoOHbIE TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIBHO
TOYKM M TPSIMOW; YMEHHE pacro3HaBaTh PABEHCTBO, CUMMETPHIO
u nojobue Guryp, mapauieabHOCTh U NEPIEHANKYISIPHOCTh MPSIMbIX
B OKPY’KaIOIIEM MUPE

11

YMeHue omnepupoBaTh MOHSATUAMH: [IJIMHA, PACCTOSHUE, YTOJ
(BemUMHA yIJIa, CHHYC W KOCHMHYC yrja TPEyroJbHHKA), TUIOIIAb;
YMEHHE OIIEHHUBATh pa3Mephl IMIPEIMETOB U 00BEKTOB B OKPYIKAIOIIEM
MUpE; YMEHUE MNPUMEHATH (OPMYJIBI MEpUMETpa W IUIOHIATU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAJM Kpyra, oobema
NPSIMOYTOJILHOTO MapaJijieienuIe/la; YMEHUE NPUMEHATh MPU3HAKU
pPaBEHCTBA TPEYTOJBLHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJibHUKA,
TeopeMy ITudaropa, TPUTOHOMETPUYECKHUE COOTHOILICHUS
JUUISL BBIYMCJIEHUS JUIMH, PACCTOSIHUH, TIIOMIAAeH

12

YMeHue wu300pakarb IUIOCKME (UTYpl W HMX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C TIOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB U DJIGKTPOHHBIX  CPEACTB 1O  TEKCTOBOMY
VI CUMBOJIBHOMY OIHMCAHHIO

13

YMeHue omnepupoBaTh MOHATUSAMH: MPSAMOYTOJbHAs  CcHCTEMa
KOOpJIMHAT; KOOpPAMHATBl TOYKH, BEKTOp, CyMMa BEKTOpPOB,
NPOU3BEJCHUE BEKTOpAa Ha YHCIO, CKAISPHOE MPOU3BEICHHE
BEKTOPOB; yYMEHUE UCIOJIb30BaTh BEKTOPbl U  KOOPAMHATHI
JUTSI TPEICTABIICHUS] JAHHBIX U PELICHMS 3a/1a4, B TOM YUCJIE U3 APYTHUX
y4€OHBIX MPEAMETOB U pEeabHOM KU3HU

14

YMeHue omnepupoBaTh TMOHSTHUSMU: CTOJOMKOBBIE U KPYTOBBIC
aUarpaMMbl, TaONMWIBI, cpegHee apudmeTwdeckoe, MeauaHa,
HanOoJIbIIIee W HAaWMEHbIIIEEe 3HAYCHMsI, pa3MaxX YUCIOBOro HabOPa;
YyMEHUE W3BJEKaTh, MHTCPIPETUPOBATh W  MPeoOpPa3OBHIBATH
uH(OpPMAITMIO, TPEICTABIICHHYI0O B TaOJNMIIaX W Ha JWarpammax,
OTPaXAIOIIyI0 CBOWCTBA W XapaKTEPUCTHKH PEaThHBIX IMPOIECCOB
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W SIBJICHUH; yMEHUE paclio3HaBaTh HW3MEHYMBBIE  BEIMYHUHbI
B OKPY’KaIOIIEeM MHUPE

15

YMeHue onepupoBaTh MOHATUSIMU: CIyYalHBIA OMNBIT (CITy4YalHBIN
DKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (3JEMEHTApHBIA HCXON)
CIIy4ailHOTO OMbITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOJUTh BEPOSITHOCTU CIIy4allHBIX COOBITHMI B OIBITaxX
C PaBHOBO3MO>KHBIMH 3JIEMEHTAapPHBIMU COOBITUSAMHU; YMEHHUE PEIIaTh
3a/1aud METOJOM OPTraHM30BaHHOTO Tepedopa M C UCIHOJb30BaHUEM
IIPAaBWJIa YMHOXXCHUS,; YMEHHE OLICHHBATh BEPOSTHOCTU PEAIBHBIX
COOBITHII M SBJIICHUW, MOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX
U MAaJOBEPOSITHBIX COOBITUH B OKPYXKAIOLIEM MHUPE U B HKHU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITUI; 3HAKOMCTBO
C 3aKOHOM OOJIBIINX YHUCET U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh MOAXOIAUIMNA HU3YUYCHHBIM METOMA IJisi PEelIeHUs
3a7a4u, MPUBOAUTH MPUMEPbl MATEMATHUYECKHX 3aKOHOMEPHOCTEN
B IPUPOJIC U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MATEMAaTUKH!
B HCKYCCTBE, ONUCBHIBATH OTECJIBHBIE BBIJAIONIMECS PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHUA MATEMATHKW KAaK HAayKW, MPUBOJUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX ABTOPOB B OT€UYECTBEHHOMU
¥ BCEMUPHOU UCTOPHUH

IlepedeHb 2JIeMEHTOB coAep:KaHus, NpoBepseMbix Ha OI'D mo maremaTuke

Kon [IpoBepsieMblIid DIEMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
1.1 | HarypanbHble u uensie uncina. [Ipu3Haku 1eIMMOCTH LENbIX YUCeN
1.2 OOBIKHOBEHHbIE M JECSATHYHbIE JIpOOM, MPOLEHThl, OECKOHEYHbBIE
NePUOANYECKUE IPOOU
1.3 PaunonanpHbie uncia. ApudMeTHYECKHe Olepaluuu € panuoOHAIbHBIMU
qycllaMu
1.4 JeiicTBuTenbHBIC ynciaa. ApudMeTHIecKre onepaiuu ¢ IeMCTBUTEIIbHBIMU
YHUCIIaMU
1.5 | IlpubnuxeHHbIe BBIUYMCIICHUS, MPAaBUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA
pe3ynbpTaTa BEIYMCICHUN
2 Anrebpanyeckue BhIPAKEHUS
2.1 BykBeHnHbIe BhIpaxkeHUs (BbIPAXKEHUS C IEPEMEHHBIMHU )
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2.2

Crenens ¢ OCJIbIM ITOKA3aTCICM. Crenenn ¢ palMOHAJIBHBIM IMOKa3aTCJICM.
CBolicTBa CcTEIICHU

2.3 | MHorouseHsl
2.4 AnreOpandeckas apoOb
2.5 | Apudmernyeckuii KOPEHb HaTypaJIbHON CTEMEHH. HeiicTBus
¢ apu(pMeTHIECKUMHU KOPHSIMHU HATYpaJIbHOM CTENEHU
3 VYpaBHEHUS 1 HEpaBEHCTBA
3.1 |llensle u qpoOHO-panoHaNbHbIE YpaBHEHUs. CHUCTEMBI U1 COBOKYITHOCTH
YpPaBHEHUM
3.2 | Uensle u npoOHO-paiioHaabHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 YucnoBbie MOCIEA0BATEILHOCTH
4.1 ITocienoBaTenbHOCTH, CIOCOOBI 3aIaHUS ITOCIICIOBATEILHOCTEH
4.2 | Apudpmernueckas U reomerpudeckas nporpeccur. dopmyna croKHBIX
IIPOLICHTOB
5 OyHKIUN
5.1. | ®yukuuda, crnocodbl 3amanus ¢yHkuud. ['padux  ynkmuu. OOnacth
ONpeAeNeHusT M MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu ¢yHkum.
[TpoMexyTku 3HaKomocTostHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKLIHU.
MakcumMymbl ¥ MUHUMYMbI (QyHKUIuU. Haubonbiiee M HauMeHbllee
3HaueHNe PYHKIIMH Ha TIPOMEXKYTKE
6 KoopanHaTel Ha IpsAMON U TNIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 | MHOTOYTOJIbHUKU
7.4 OKpyXHOCTb U Kpyr
7.5 | I3MepeHue reoMeTpUUeCKUX BEIUUUH
7.6 BekTopsl Ha MI0CKOCTH
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BepositHOCTB 1 cTaTnucTHKA

8.1 OnucatenbHas CTAaTUCTHKA
8.2 BepositHOCTh

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padsr
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