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® yueOHoro mpeamera «Matemarukay (ID 7388577) s oOyuaromuxes 5 — 6
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ITOSICHUTEJ/IBHAS 3AIIMCKA
[TpropuTeTHBIMY 1ie/IIMU 00yUeHHsi MaTeMaTHKe B 5—6 KJlaccax sIBJ/ISFOTCS:

> npoZio/DKeHre (OPMUPOBaHUSl OCHOBHBIX MaTeMaTHUYeCKUX MOHITHH (YUCIIo,
BeJINUMHA, TeOMeTpuuecKast (urypa), 00ecreurBaroIux MpeeMCTBEHHOCTb M TePCIIEKTUBHOCTD
MaTeMaTHUeCKoro o6pa3oBaHuUs 00yUarOLUXCS;

> pa3BUTHe MHTe/IeKTyalbHbIX W TBOPUECKMX CTMOCOOHOCTeM 06yuarommxcs,
TNI03HaBaTe/IbHOW aKTUBHOCTH, UCC/Iel0BaTe/IbCKUX YMEHUM, MHTepeca K U3yueHUI0 MaTeMaTHKU;

> noaseaeHUe o6yqafoumxc51 Ha [OOCTyIMHOM [Jid HHX YPOBHE€ K OCO3HdHHWIO
B3aMMOCBA3M MaTeMATUKKU WU OKPDY>KalOIlero Mupa,

> ¢opmrpoBaHre (yHKL[MOHA/JBbHOM MaTeMaTH4eCKOM TI'PaMOTHOCTH: YMeHUsl
pacro3HaBaTh MaremMaTHueckre OOBeKThl B PpeasbHbIX >KU3HEHHBIX CUTYalWsiX, TPUMEHSTb
OCBOEHHble YMEHHsl [/isl pellleHHs] MNPaKTUKO-OpPUEeHTUPOBAHHBIX 3a/lay, MHTepIIPeTHpPOBAaTh
TIO/TyYeHHbIe pe3y/bTaThl U OL|eHWBaTh UX Ha COOTBETCTBUE NMPAKTUUECKOW CUTYaLUH.

OcCHOBHbIE TMHUM COJIep’KaHUsl Kypca MaTeMaTHKU B 5—6 Kjaccax — apudMeTnyeckas U
reoMeTpuyecKasi, KOTOpPble Pa3BUBAIOTCS MapasuiesibHO, KaX/asi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJJHAKO, HE He3aBUCHMO O/IHa OT JPYroi, a B TECHOM KOHTakKTe U B3aWMOJENCTBHUU.
Takke B Kypce MaTeMaTUK{ TMPOUCXOJUT 3HAKOMCTBO C 3/IeMEeHTaMH anreOpbl ¥ OMMCaTeTbHON
CTaTUCTHKU.

V3yueHne apu@meTHyecKOro marepuvana HayMHaeTCs CO CHCTeMaTH3alyu M pa3BUTHUS
3HAHUM 0 HaTYpaJIbHBIX YMC/IaX, MOJyueHHbIX Ha YPOBHe HauasbHOTo 00111ero obpasoBanusi. [1pu
5TOM COBEepILIeHCTBOBAHME BBIUWCIUTENbHON TEXHUKU U (JOPMUPOBaHMe HOBBIX TEOPETHUeCKHX
3HAaHUM COYeTaeTCsl C Pa3BUTHEM BLIUMC/IWUTENLHOW KYJIbTYPbl, B YaCTHOCTH C 0OOyuyeHHeM
MPOCTENIINM NTPUEMaM MPUKKU/KU 1 OLIeHKH pe3y/bTaTOB BbIUMC/IeHUI. VI3yueHue HaTypa/ibHbIX
yKcesl IPOZO/KaeTcs B 6 Kjlacce 3HAKOMCTBOM C HaualbHbIMU MOHATHSIMA TEOPUM [1e/TMMOCTH.

Hauano m3yuyeHusi 0OBIKHOBEHHBIX M AeCATUYHBIX gpobeil oTHeceHO K 5 KiacCy. OTO
TIepBBIN 3Tall B OCBOEHWH [po0el, KOorJa TMPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HZESMH,
TOHSATUSMH TeMbl. [Ipy 3TOM paccMOTpeHHe OOBIKHOBEHHBIX Apo0eil B TOMHOM 00béme
TIPe/ILIIECTBYET U3YUEHHIO JEeCATHUUHBIX ApPOOei, uTo 1e/leco00pa3HO C TOUKU 3PEHUs JIOTUKU
W3/I0’KeHUsI UYKMCIOBOW JIMHUM, KOTZAA TpaBWIa JeWCTBUHA C AeCATUYHBIMUA JPOOSIMH MOKHO
000CHOBAaThb y>K€ W3BECTHBIMM aJTOPUTMaMU BBLITIOJIHEHUS] AEWCTBUN C OOBIKHOBEHHBIMU
Apobsimu. 3HAKOMCTBO C AeCATUYHBIMUA ApPOOSIMM PacIIUPUT BO3MOXXHOCTH [i/Isi TIOHMMaHHUS
00y4YaroIUMUCS MPUKJIAJHOTO IPUMEHEHHUs] HOBOU 3alyCH TIPU U3yUYeHUH APYTUX TPeJMETOB U
TIpY TIPaKTHUeCKOM HCIio/b30BaHud. K 6 Kjlaccy oTHeCEH BTOPOM 3Tarl B M3y4eHUH pobeit, rae
TIPOUCXO/IUT COBEpPILEHCTBOBaHME HABBIKOB CPAaBHEHMs W TpeoOpa3oBaHMsl ApoOeid, 0CBOeHHe
HOBBIX BBIYMC/IMTENBHBIX a/NTOPUTMOB, OTTauMBaHWe TEXHWKWA BBIUMC/EHHH, B TOM YHCIIe
3HAUeHWH BBIPAKEHWH, CO/IEPKAIMX U OOBLIKHOBEHHBIE, U /IeCITUYHBIE POOU, yCTaHOBJIEHHE
CBsi3eid MeXy HMMH, pacCMOTpPeHHe TIPHEMOB pelleHHs 3a7ad Ha gpobu. B Hauane 6 kmacca
MIPOUCXOIUT 3HAKOMCTBO C TIOHSITHEM TPOLIEHTa.

Oco6eHHOCTBIO H3y4yeHUA MOJIOKHUTE/IbHBIX U OTPULIATE/IbHBIX YHUCeJT ABJ/IAETCA TO, UYTO OHHU
TdKXXe MOryT paCCMaTpPUBATBCA B HECKOJIBKO 3TdIlOB. B 6 kmacce B Hauane HN3y4yeHUsI TeMbI
«ITonoxuTtenabHble U OTpHULlaTe/IbHbIE YHC/Id» BBIAEIAETCA IToATeMa «HEJII::IQ yncjia», B paMKax
KOTOpOﬁ 3HAKOMCTBO C OTpULATe€/IbHBIMU YHNC/IdMU H I,ELEIt/iCTBI/ISIMI/I C TIOJIOXKUTE/IbHBIMU H
OTpULIATe/IbHBIMH YKMC/IdMH MPOUCXOAUT HAa OCHOBE CO/Ziep>KATe/JIbHOI'O I10AX04a. OTO MO3BOJISIET
Ha [JOCTYITHOM YPpOBH€ II03HAKOMHUTH 06yqa}OH_[I/IXC$I MPpakTU4eCKn CO BCeMH OCHOBHBIMH
TMOHATHUAMUA TeMbl, B TOM 4UMC/ie U C IIPpABW/IdMH 3HAKOB IIDW BBIITO/THEHUH apI/ICl)METI/ILIECKI/IX



JelicTBUi. M3yueHue parjioHaIbHBIX UMCe/I Ha TOM He 3aKOHUHUTCS, a Oy/1eT Mpo/io/DKeHOo B Kypce
anrebpsl 7 Kacca.

[Tpu 00yueHHH pellieHH0 TeKCTOBBIX 3a/jau B 5—6 K/laccaxX MCITOJIb3YIOTCS apudMeTHUeCKHe
npyuéMmbl peltieHus1. [1py 0TpaboTKe BBIUMCIUTETHHBIX HAaBBIKOB B 5—6 K/laccax pacCMaTpHBaIOTCS
TEKCTOBBIe 33/]auu CJIe/IyIOIIMX BUZIOB: 3a/lauM Ha /IBI)KeHYe, Ha YaCTH, Ha TIOKYTTIKH, Ha paboTy
TIPOU3BO/IUTE/IbHOCTh, Ha MPOLIeHTHI, HAa OTHOLIeHHs U riporopiuy. OOyuaroriyecs: 3HaKOMSITCS C
npuéMaMM  pellleHus1 3aflad  1epe0OpOM  BO3MOXKHBIX ~BAapHAHTOB, yuaTcs paboTaTh C
vHbopMalve, npeAcTaB/ieHHON B (hopMe Tab/IUL] WK AUArpaMM.

B mporpamme yuebHOro Kypca «MaremaTvika» TIpefyCMOTPeHO (HOpMHUPOBaHUe
TIpoTie/[eBTUUeCKUX anrebpandeckux TipecTaBieHuid. bykBa Kak CHMBOJI HEKOTOPOTO YMC/a B
3aBUCUMOCTH OT MaTeMaTUUYecKOro KOHTeKCTa BBOJWTCS MOCTeleHHO. BykBeHHas CMMBOJIMKA
IIMPOKO HCIIOJIb3yeTCsl TpeXKJe BCero /i 3amucyd OOILUX YTBep)KIEeHWN U TIpe/sioyKeHUH,
¢dopMy/1, B YaCTHOCTH /i/1s1 BBIYMC/IEHUsI TeOMEeTPUUeCKHX BeJIMUMH, B KaueCTBe «3aMeCTUTesIs»
yucsia.

B mporpamme yuebHOro Kypca «MaremaTuKa» TIpe/iCTaB/ieHa HarJisiiHas TeOMeTpUs,
HampaB/ieHHasi Ha pa3BUTHe 00pa3HOro MBIILJIEHUsS, TMPOCTPAHCTBEHHOTO BOOOpakKeHUs,
1300pa3uTeNbHBIX YMEHUA. DTO BaXXHBIM 3Tarl B U3yUeHUH reOMeTPUH, KOTOPBIM OCYII[eCTB/ISIeTCS
Ha Har/IsgJHO-TIDAaKTUYeCKOM YpOBHe, OIMpaeTCss Ha HarsggHO-oOpa3Hoe MbIIILIeHHe
oOyuaromuxcsi. bosbIiiast pojib OTBOAUTCS MPAKTUUECKOU /1eTe/IbHOCTH, OTIBITY, SKCIIEPUMEHTY,
MoleMpoBaHui0. OOyuaroIrecs 3HaAKOMSTCS C TeOMeTpUUYeCKUMH (hHUTypamMH Ha TVIOCKOCTU U B
TIPOCTPAHCTBE, C UX MPOCTEUIITUMH KOH(MUTYPALIUSIMH, yUaTCs n300paXkaTh UX Ha HeJTAHOBAHHOMN
¥ K/eTdyaTrou Oymare, pacCMaTpUBAIOT WX TMPOCTeMIlle CBOMCTBAa. B Tipollecce H3ydyeHUs
Har/siTHOW TeOMeTPUM 3HaHWs, MOJTyueHHble 00yuaroMMHCS Ha YPOBHE HadajabHOTO OOIIero
o0Opa3oBaHMsl, CUCTEMATU3UPYIOTCS U PaCIIUPSIIOTCS.

CornacHo yuebHOMY TIlaHy B 5-6 KjaccaX H3y4yaeTCsi WHTETPUPOBAHHBIA TIpeAMET
«MatemaTuKa», KOTOPbIM BK/IHOYaeT apu(h)MeTHUUeCKHi MaTepuaa M HarjsJHyl reoMeTpuio, a
TaK)Ke TPOTe/|eBTUYeCKHe CBeleHHUs M3 aareOpbl, 3/1eMeHThl JIOTMKA M Hauaia OnrcaTe/TbHOU
CTaTUCTUKU.

Ha u3yuenue yue6Horo Kypca «MaremaTrka» otBoguTcst 340 yacos: B 5 kinacce — 170
yacoB (5 yacoB B Hejiest0), B 6 Knacce — 170 yacos (5 4acoB B Hejieto).



COAEPXXAHUE OBYYEHUSA
5 KV/IACC
HatypanbHble urciia v Hy/b

HatypanbHoe umcno. Psp HatypanbHbiX umcen. Yucimo 0. V3obpakeHre HaTypasbHBIX YHCEN
TOYKaMH Ha KOOPAWHATHOM (UMC/IOBOM) TIPSIMOMA.

HO3I/IL[I/IOHHa$[ CHCTeMa CUMC/ieHus. Pumckas HyMepalysa KakK Ipumep HEHO3I/IL[I/IOHHOI>1 CHCTEeMBbI
CUMCJ/IeHusd. ,HECHTI/IIIHEIH cucTeMa CUuc/ieHus.

CpaBHeHMe HaTypasbHBIX YKMCeN, CpaBHEHHE HATypPalbHBLIX uurces ¢ HynaéM. Criocobbl CpaBHEHUSI.
OKpyTJ/ieHHe HaTyPasIbHBIX YHCeI.

CrnoykeHre HATypajbHBIX UKCE, CBOWCTBO HYyJI TIPHU CJIOKEHWW. BbIUMTaHWe KakK [IelCTBHe,
oOpaTHOe C/I0KeHUI0. Y MHO)KeHWe HaTypaJbHBIX UHMCEes, CBOMCTBA HYJS M €IVHUILILI TIPH YMHOXKEHUH.
Ienenvie Kak JelicTBUe, 0OpaTHOe YMHOXKeHHI0. KOMITOHEHTHI [IeCTBUM, CBsI3b MeXXAy HUMH. [IpoBepka
pe3ysbTata apudmMeTHyeckoro AeilcTBus. IlepeMecTWTeNbHOE W COUeTaTe/lbHOE CBOWCTBA (3aKOHBI)
CJI0KeHHUsI ¥ YMHO>KeHWUsI, pacripe/ie/TuTe/TlbHOe CBOMCTBO (3aKOH) YMHOKEHUS.

Ucnonb3oBanve OykB [ 0003HayeHHs] HEW3BECTHOTO KOMIIOHEHTa W 3alMCH  CBOMCTB
apudmMeTHUECKUX JTeUCTBUH.

Lenuteny u KpaTHbIe UKc/a, pa3/ioyKeHde Ha MHOKUTenu. [IpocTele v cocTaBHble uncia. [IprsHaku
JleJTMMOCTHU Ha 2, 5, 10, 3, 9. [eneHure C OCTaTKOM.

CreneHs C HaTyPpa/IbHBIM I1OKAd3dTeJ/IeM. 3anuchk yKcia B BHU/Je€ CYMMBI DA3PAAHBIX C/larae€MbIX.

UucoBoe BBIpa)KeHHe. Briunc/ieHWe 3Hau€HWM UWC/IOBBIX BBIPAKEHUH, MOPSIOK BBITOTHEHUS
neiicteuil. Vicnonb3oBaHue MTPU BHIUKC/IEHUSIX TIepeMeCTUTEeIbHOTO U COUeTaTe/IbHOTO CBOMCTB (3aKOHOB)
C/IOKeHUSI U YMHOKEHUSI, PacIipe/le/TMTe/TbHOTO CBOMCTBA YMHOKEHUS.

[pobu

[TpesncraBneHre o 7pobu Kak crmocobe 3amvcu 4YacTd BeanuuHbl. OObIKHOBEHHbIE JpoOU.
[TpaBusibHBIE W HeTpaBUJIBHBIE 7po6K. CMeliaHHasi poOb, Tpe/iCTaB/eHre CMeIaHHOW Jpobu B Buje
HernpaBWILHOHR pobu U BbIJje/IeHHe 1[eJI0W YacTH UMC/Ia U3 HerpaBWIbHOM 1pobu. M3o06paxeHue gpobeii
TOYKAMH Ha YMCJIOBOM TIpsiMoil. OCHOBHOe cBoO#CTBO Apobu. CokpareHue apobeii. [TpuBesenue qpobu K
HOBOMY 3HaMeHarest0. CpaBHeHue /1pobeid.

CnoXkeHWe W BblUMTaHUe Apobell. YMHOXKeHHe U JefieHue Apo0el, B3auMHO OOpaTHbIe ApoOH.
Haxo)kaeHue 4acTH 11eJI0T0 U 11eJI0T0 TI0 ero YacTH.

Hecarnunas 3ammck gpobeit. TlpefcTaBiieHye [JecATHUHON JpoOW B BUjJe OOBIKHOBEHHOM.
N306pakeHue AeCITUUHBIX APOOeii TOUKaMH Ha YMC/I0BOM TpsiMoit. CpaBHEHHE [IeCATUUHBIX JPO0ei.

ApudmeTrueckue AeHCTBUSA C JeCATHUHBIMU JpobsaMu. OKpyTJieHHe JeCITUUHBIX Jpobeti.
PemreHne TeKCTOBBIX 3a7jau

PelnieHre TEKCTOBBIX 3a7au apu(METHUECKHUM CIocoO0oM. PellleHue JOrMuecKux 3azau. PelieHue
3a/iau rmepebopoM BCeX BO3MOXKHBIX BAPUAHTOB. VICIT0/Ib30BaHKe TIPY PeIlIeHrH 3a7iau TabJI|I] B CXeM.

Pelienue 3ajjau, coepiKaluxX 3aBUCMMOCTH, CBSI3bIBAalOLMe BeIUUMHBI: CKOPOCTb, BpeMs,
paccTosiHKe, TieHa, KOMYeCTBO, CTOMMOCTb. ETUHUIBI U3MEePeHHs: Macchl, 00bEMa, TIeHbI, PACCTOSHUS,
BpeMeHH, CKOpocTH. CBsA3b MeX/y eIMHULIAMU W3MepeHHsl KaXK/[OM BeJIMUNHbI.

PeliieHrie OCHOBHBIX 3a/jau Ha ZpoOH.
ITpesicTaBieHUe IAHHBIX B BU/Ie TAOJIUI], CTOIOUATHIX AUarpaMM.
HarnsigHast reomeTpust

Harnsiiaeie ipeAcTaBieHns 0 GUTypax Ha IIOCKOCTH: TOUKA, TIpsiMasi, OTPe30K, JIyu, YroJI, ToMaHasi,
MHOT'OYTO/TbHUK, OKPY>KHOCTb, KPYT. YTO0/1. [IpIMOH, OCTpBI, TYTON Y pa3BéPHYTHIN YIJIbL.



[nvuHa oTpeska, MeTpUuecKve eUHULIbl JJIMHBL. [IMHa /IOMaHOM, MepyuMeTp MHOTOYTrOJIbHHKA.
Vi3mepeHue 1 I0OCTpOEHNE YIJIOB C [IOMOILBI0 TPAHCIIOPTHPA.

Harnsigaele npefcraBienys o ¢yrypax Ha M/IOCKOCTH: MHOTOYTOJIbHUK, TPSIMOYTOJ/IHUK, KBaJparT,
TPeyTroJIbHUK, O PaBeHCTBe (Uryp.

N306paxkenue Guryp, B TOM UKC/Ie Ha KieTuaToi Oymare. TTocTpoeHre KoHMUTyparyii U3 yacTel
NPSIMOM, OKPY>KHOCTHM Ha HeJIMHOBaHHOM U KjeTyaToi Oymare. Vicrnosib30BaHMe CBOMCTB CTOPOH U YIJIOB
MPSIMOYTO/IbHUKA, KBaZipaTa.

[Tnora s MPSIMOYTO/TEHUKA Y MHOTOYTOTbHUKOB, COCTaB/IeHHBIX M3 MPSIMOYTOIbHUKOB, B TOM UHCJTe
(uryp, n300pakEHHBIX Ha KieT4aToi Oymare. EQUHUIBI ©I3MepeHus TUIOMIa/Ix.

HarnsigHele TipeficTaB/ieHUss O TIPOCTPAHCTBEHHBIX (UIypax: TMPSIMOYTOJIBHBIN Mapasuiesienurnes,
Ky0, MHOTOTrpaHHUKY. V1300pa>keHre TIPOCTeHIIINX MHOTOTPAHHUKOB. Pa3BEPTKY KyDa 1 mapasiesnenuiesia.
Co3zaHue Mogierneii MHOTOrpaHHUKOB (13 Oymary, pOBOJIOKY, TJIACTW/IMHA U APYTHUX MaTepHasoB).

OO6bEM NpsAMOYTO/BHOT0 Napasulesienunesa, Kyoa. EAnHuLbl u3MepeHus: 06bEéMa.
6 K/IACC
HarypanbHsle uncia

ApudmeTrueckre JeHCTBUS C MHOTO3HAUHBIMU HaTyPaJbHBIMU YnC/IaMH. UKCIOBbIE BBHIPAXKEHHUS,
TOPSI/IOK /IeHCTBUM, MCIOJh30BaHHe CKOOOK. VICIo/b30BaHHE MPU BBIYUCTIEHUSIX TEPEeMECTUTEbHOTO U
COYeTaTesbHOTO CBOWCTB C/IOKEHWS M YMHOKEHHs, DPacCrpe/le/IUTeIbHOTO CBOMCTBA YMHOMEHUS.
OKpyTr/ieHre HaTypaIbHbIX UYHCE].

Henuten ¥ KpaTHbIe YKC/Ia, HauOOMBLIMK OOIIMI AenuTenb U HauMeHbllee 00Iee KpaTHOe.
HemmocTts cymMBl U IIpov3BezieHus. [JesieHre C OCTaTKOM.

Hpobu

OObIKHOBeHHast [poOb, OCHOBHOe CBOMCTBO [Jpobu, cokpamjeHue napobeil. CpaBHeHHe U
yropsijourBanre fipobeii. PerreHre 3a7au Ha HaxO)<JeHHe YaCTH OT L[eJIOTO U ILIeJI0r0 IO ero YacTH.
IIpobHOe unCIIo Kak pe3ynbTart fiesieHus. [IpeictaBieHue [ecaTHIHOM Apo0u B BU/le 0OBIKHOBEHHOM Jpobu
¥ BO3MOXXHOCTB TIpeZICTaB/IeHHs] OOBIKHOBEHHOW [JpoOu B BUe [eCITUUHOW. [lecsTUuHble ApobU U
MeTpUYecKasi CcTeMa Mep. ApudMeTrueckre IedCTBUSI U YUC/IOBbIE BBIPDAXKEHUSI C OOBIKHOBEHHBIMU U
JeCITUYHBIMH JPOOSIMU.

OrtHoterue. [lefieHre B JaHHOM OTHOIIEHWA. Macitad, mpornopiiust. [IpuMeHeHHe TIPOTTOPIUA TPH
pelLIeHNH 3a/1au.

[onsitne mnpoueHTa. BblunciieHWe MpoLieHTa OT BEJWYMHBI M BEJMUMHBI T0 €€ TIPOLeHTY.
BripakeHHe TIPOLIEHTOB JeCITUYHBIMU ApobsiMu. PellieHre 3a/jau Ha MPOLeHTHI. BbIpa)keHHe OTHOIIEHMS
BeJIMUMH B MPOLIEHTaX.

ITonoxxutenbHBIE U OTpULiaTe/IbHbIe YKHCJla

IMonoxutenbHble W OTpUIATeNbHbIe uucaa. llenple uncsia. Mofy/ib Uuc/ia, TeoMeTphuecKas
WHTEepIIpeTalyst MoAy/Ist uncia. M3o00paskeHre yuces Ha KOOPAWHATHOU TIPSIMOM. UKC/IOBBIe TTPOMEKYTKH.
CpaBHeHuMe urcesn. AprudmeTrueckre AeHCTBYS C MOJIOKUTENbHBIMU U OTPULIATeTbHBIMU YHC/IaMH.

[TpsimoyTosibHasi CUCTeMa KOOPJMHAT Ha IIOCKOCTH. KoOopIMHATHI TOUKHY Ha TVIOCKOCTH, abcLpicca v
opzuHara. [TocTpoeHre Touek U (GUryp Ha KOOPJUHATHOM IJIOCKOCTH.

BYKB €HHbI€ BbIDA’>KE€HUA

[TpumeHeHne OYKB /il 3alMCd MaTeMaTHMUeCKWX BBIDAKEHWH W TIpejyioxkeHuid. CBoOWCTBa
apudMeTryeckrx felcTBril. BykBeHHbIe BbIpa)KeHUs] U UMC/IOBbIe [10/|CTAHOBKU. ByKkBeHHble paBeHCTBa,
HaXOJK/leHre HeM3BeCTHOr0 KOMITOHeHTa. @opMy/ibl, (hopMy/ibl IIepyuMeTpa U I/I101aAx IIPSIMOYTOJIbHUKA,
KBa/ipaTta, 00béMa mapasuienenuesa u Kyoa.

PemreHne TeKCTOBBIX 3a7jau



PemieHre TeKCTOBBIX 3a7lau apuMeTHUeCKUM criocobom. PerreHne noruueckux 3ajau. PereHue
3a71au iepe60poM Bcex BO3MOKHBIX BapHaHTOB.

Pemenne 3azau, copepKaluX 3aBUCHMMOCTH, CBS3bIBAIOLIUX BeIWYMHBI: CKOPOCTb, BpeMs,
paccTosiHe, IjeHa, KOJMYeCTBO, CTOMMOCTb, TIPOM3BOJMTE/NBHOCTh, BpeMs, 00béM paboTbl. EAuHUIIBI
M3MepeHUsl: MacChl, CTOMMOCTH, PacCTOsIHUS, BpeMeHH, CKOpocTU. CBsi3b MeX/y eJUHHLaMU U3MepeHust
KaX/|0/ BeJIMUMHBI.

Pemenve 3azau, CBsI3aHHBIX C OTHOLLEHWEM, IMPOMOPLMOHATBHOCTHIO BeJWYMH, MPOLIEHTaMy;
pellieHre OCHOBHBIX 3a7la4 Ha IPOOY U TIPOLEHTHI.

OtleHKa U TIPYUKKZKA, OKpyT/ieHHe pe3ynbTata. CocTaByieHre OYKBeHHBIX BBIPKEHUH 110 YCIOBUIO
3a/jauul.

[pescTaBneHne [JAaHHBIX C TIOMOIbIO Tabyur ¥ auarpamm. CtosbyaTtble AUarpaMMbl: UTeHHE U
roctpoeHue. UreHue KPyroBBIX JUarpamMM.

HaFJIH,Z[HaSI reoMeTpusa

Harnsiiaele peAcTaBieHys 0 GUTrypax Ha MIOCKOCTH: TOUKA, TIpsiMasi, OTPe30K, JIyu, YroJ, JIoMaHasl,
MHOTOYTOJTbHUK, YeThIPEXYTO/BHUK, TPeYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3anMHOoe pacriosokeHue [BYX ~TpsIMBIX Ha IJIOCKOCTH, Tlapajle/lbHble  IpsSIMble,
NeprieHAUKY/ISIpHbIe TIpsMble. VI3MepeHHe pacCTOSIHUI: MeXZAY [JBYMsSI TOUKAMU, OT TOUKH [0 TPSMOM,
[JIMHAa MapLIpyTa Ha KBaJIpaTHOM CeTKe.

V3mepeHre U TIOCTPOEHHe YIJIOB C TIOMOLIbIO TPAHCIOPTUPA. BHABI TpeyroJbHUKOB:
OCTPOYTOJTbHBIH, MIPSIMOYTOJIbHBIH, TYTIOYTOJIbHBIH, paBHOOE/IpeHHBIH, PaBHOCTOPOHHUH.
YeThIpEXYTOIbHUK, MTPUMEPhI YeThIPEXYTO/IbHUKOB. [IpsSIMOYTo/IBHUK, KBaZipaT: UCI0/Ib30BaHe CBOMCTB
CTOpPOH, VIJIOB, [uaroHasneidl. l3o0paxeHue reoMeTpuueckux (Uryp Ha HeJMHOBAHHOW Oymare c
VICII0/1b30BaHUEM LIUPKYJIsl, TMHEHWKH, yrolbHUKa, TpaHcropTrpa. [TocTpoeHus Ha kieTyaroit Oymare.

IMepumeTrp MHOTOyro/ibHUKA. I[loHATHMEe mUIOMaAW GUTYPBl, €JUHWLIBI W3MepeHHus: TUIOLafu.
[TpubmmkéHHOe W3MepeHHe TUIOLWAAW (UTYp, B TOM UYMC/ie Ha KBaJ[paTHOW ceTke. IIpubikéHHOe
M3MepeHUe JJIMHbI OKPY)KHOCTH, TIOLa/iM Kpyra.

CuMMeTpHusi: LieHTpasibHasi, 0ceBasi U 3epKajbHas CHMMETPHH.
IMocTpoeHue CMMMeTPUYHBIX (GUTYP.

HarnsiiHble mpefcTaB/ieHHsi O TIPOCTPAHCTBEHHBIX (hUrypax: mapasisenenuriesi, KyO, NpU3Ma,
nvpaMu/ia, KOHyC, LWIMHApP, 1ap U cdepa. M3o6pakeHue mnpocTpaHCTBeHHbIX (uryp. IIpumepbl
Pa3BEPTOK MHOTOTPAHHUKOB, LUIMHApPA U KoHyca. Co3jaHue Mogesell TIPOCTPaHCTBEHHBIX ¢Guryp (U3
OyMmaru, IpOBOJIOKH, TUIACTU/IMHA U IDYTUX MaTepHaroB).

IMousiTrie 06bEMa, eAUHUIIBI U3MepeHus 00béMa. OOBEM TPSMOYTOBHOTO Mapasiesenyresa, Kyoa.



INIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JINMHHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIEe  pe3y/bTaThl OCBOEHUs  TIporpamMmbl  yuebHOro  kypca  «MaTeMaTHKa»
XapaKTepU3yITCS:

1) naTpuoTHUeCcKoe BOCIUTaHUE:

NIposiB/IeHNeM HHTepeca K IIPOLJIOMY U HACTOsILleMy POCCHUMCKOM MaTeMaTHKH, L|eHHOCTHBIM
OTHOLLIEHWEM K JOCTW)KEHUSIM POCCHUHCKMX MaTeMaTMKOB M POCCUMCKOM MaTeMaTHMueCKOM IIKOJIbl, K
WCII0J/Ib30BaHMIO 3TUX JOCTY)KEHUH B PYTUX HayKaX U MPUKIaJHbIX cdepax;

2) rpaXk/laHCKOe U JIyXOBHO-HPABCTBEHHOE BOCIIUTAHKE!

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTel IpaklaH|Ha U PeasTu3aliuy ero rpae, Mpe/iCTaBlIeHueM
0 MareMaTUYeCKMX OCHOBaxX (YHKIMOHHUPOBAHWs Pa3/MYHBIX CTPYKTYp, SIBJIEHWH, TpOLeAyp
rPa’KJAaHCKOro 001iecTBa (HarpyuMep, BbIOOPBI, OMPOCKI), TOTOBHOCTHIO K OOCY>KIEHUIO STHUECKUX
npobsieM, CBfI3aHHBIX C IPaKTUYeCKUM TpHMeHeHHeM [OCTH)KeHMH HayKH, OCO3HaHHEeM Ba)XKHOCTH
MOpabHO-3THUYeCKHX TIPUHLIUIIOB B [IeSITe/IbHOCTH YUEHOTO;

3) TPyZ0BO€e BOCIIUTaHKe:

YCTAHOBKOM Ha aKTHMBHOe yuyacTHe B pellleHUd [pakTUYeCKHMX 3aj7auy MaremMaTHuecKoi
HarpaB/ieHHOCTH, OCO3HaHWUEM BaKHOCTH MaTeMaTU4YeCKOTO 00pa30BaHUs Ha MPOTSDKEHWU BCEH >KW3HU
JJIs1 YCTIeIHOM TpodeCcCHOHANBHOM JeATeTbHOCTH U pa3BUTHEM HeOoOXOJMMBIX YMeHWH, OCO3HaHHBIM
BBIOOPOM M TTOCTPOEHHEM WH/MBH/YaJbHOM TpaeKTOprH 00pa3oBaHUs M KU3HEHHBIX TIAHOB C yYETOM
JIMYHBIX UHTEPEeCcoB U 0011eCTBeHHbIX T0TpeOHOCTel;

4) acTeTuYecKoe BOCIUTaHUe:

CTMOCOOHOCTBIO K AMOI[MOHATBHOMY U 3CTETUYECKOMY BOCIPUSITUI0O MaTeMaTHUeCKUX OOBEKTOB,
3a/jau, pelleHni, pacCyXAeHnl, yMeHUIO BU/IeTh MaTeMaTUuecKre 3aKOHOMePHOCTU B UCKYCCTBE;

5) LEHHOCTHU HayUHOI'O ITI0O3HaHUS:

OpUeHTalel B JieATeTbHOCTH Ha COBPEMEHHYIO CHCTeMY Hay4HBIX TIpe/[CTaBIeHni 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs UesioBeKa, MPUPO/bI M 00IIiecTBa, MTOHUMaHHEM MaTeMaTHUeCcKOM HayKy Kak
cpepbl ue/0BeUEeCKOH JleATe/IbHOCTH, 3TalloB e€ pasBUTHsS M 3HAUMMOCTH /IS Pa3sBUTHS LIMBU/IM3ALlUY,
OBJ/IafleHHeM S3bIKOM MaTeMaTHMKM W MaTeMaTHUeCKOM Ky/JbTypOd KaK Cpe/CTBOM ITO3HAaHWs MUpa,
OBJIa/ileH’eM MPOCTeNIIMMU HaBbIKaMHU UCC/Ie/l0BaTeIbCKOM [1esiTe/IbHOCTY;

6) du3nueckoe BoCIHMTaHWe, (OPMHPOBAHWE KyJbTYPbl  3/0POBbS W SMOLIMOHAJIBHOTO
Osaronosyuns:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUecKue 3HaHWSI B HHTepecax CBOEro 3/0pOBbsl, Be/eHUs
370poBoro obpasa KU3HH (37/0poBoe MUTaHue, cOaTaHCUPOBAHHbBIN PEXXUM 3aHSATUN U OT/bIXa, peryJspHas
(husnueckasi akKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKA pedieKCHH, TPU3HAHWEM CBOEro TpaBa Ha
OIIMOKY M TaKOTO Ke MpaBa APYyroro 4eioBeka;

7) 9KOJIOTMuecKoe BOCTIUTAHNe:

opueHTallell Ha TIpUMeHeHHe MaTeMaTHUeCKWX 3HaHUM /s pellleHuss 3afad B o6sactu
COXPaHHOCTH OKpPY>Karollleli cpe/ibl, JIaHWPOBaHKUS MTOCTYIIKOB M OLIEHKU UX BO3MO’KHBIX MTOC/IeCTBUN JJ1s1
OKpY’Karolljeld cpefibl, OCO3HaHWeM TI00aJbHOr0 XapakTepa SKOJIOTMUeCKHX TpobjeM W MyTeld HX
pelleHus;

8) aganTarius K U3MEeHSIIOIIUMCS YCIOBUSIM COLIMATLHOU U TIPUPOAHOMN Cpejib:

TOTOBHOCTBIO K /[IeMICTBUSM B YCJIOBHSIX HeOIpe/e/éHHOCTH, TIOBBLIIIEHUIO YPOBHS CBOEH
KOMITeTEHTHOCTU uepe3 NMPaKTHUUeCcKylo JesTelbHOCTb, B TOM UMC/e YMeHUe YUWUThCS Y APYIUX Jitofel,
npuobpeTaTh B COBMECTHOM /lesiTe/IbHOCTH HOBbIE 3HAaHUs1, HABbIKU 1 KOMITeTEHLIUY U3 OIbITa JAPYTHX;



HeoOX0IMMOCTBIO B ()OPMHUPOBAHWHM HOBBIX 3HaHHWH, B TOM Urc/ie pOPMYIMPOBATh UJeH, TIOHSTHS,
runoTe3bl 00 0OBEKTaX M SBJAEHUSX, B TOM UHC/e paHee HEeHU3BeCTHBIX, OCO3HaBaTb [e(UIUTHI
COOCTBEHHBIX 3HAHWI U KOMITeTEHTHOCTe!, M/IaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYalldi0, BOCIIPHHMMATh CTPECCOBYIO CHUTYAL|MIO Kak
BBI30B, TPeOYIOIIMIT KOHTPMeP, KOPPEKTUPOBaTh NMPUHUMAaeMble pellieHus U 1elCTBYsL, pOpMyIMpoBaTh U
OLieHMBAaTh PUCKU U N10OC/Ie/CTBUSI, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATHBI
ITo3HaBaTe/bHBIE YHHBepPCaIbHbIe yueOHbIe JeiiCTBUS
Bba3oBbie jlornueckue JeMCTBUA:

* BBISIB/ISITh M XapaKTepU30BaTh CYILleCTBEHHbIe TPU3HAKKW MaTeMaTHueCcKuX OObeKTOB,
TIOHATHM, OTHOLIEHUH MeXAy TOHATUAMH, (OPMYy/IUpOBaTh  OMpejie/ieHUsl  TOHSITHH,
yCTaHaB/IMBaTh CYILeCTBEHHbIM TMpU3HAK KaaccU(UKaliM, OCHOBaHWs [Jisi 0000iieHus: u
CpaBHEeHUs1, KpUTepry NPOBOJMMOr0 aHa/In3a;

* BOCTIDUHMMATh, (hOPMYIMPOBATh U TMPeoOpa30oBbIBaTh CYXKAEHHWS: YTBepAUTEebHbIe U
OTpHULIaTe/IbHbIe, e JUHUUHbBIE, YaCTHBIE U 00II[1e, YC/IOBHBIE;

* BLISIB/IATh MaTeMaTHUeCKre 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOpeunsi B (akrTax,
JAHHbIX, HAOMIONEHUSIX U YTBEPXKIEHUsX, TIpejjiaraTb KPUTEPUH [l BBISBIEHUS
3aKOHOMEpPHOCTel U MPOTHBOPeUUii;

e /leflaTb BBIBO/IbI C WCIIO/Ib30BaHHWEM 3aKOHOB JIOTHKU, AEJYKTUBHBIX W WUHJYKTUBHBIX
YMO3aK/IH04YeHn, YMO3aK/IF0ueHH1 10 aHa/loTHH;

* pa30bupaTh /J0Ka3aTeIbCTBA MaTeMAaTUUECKUX YTBEP)KAEHUM (TIPSIMble U OT MTPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITEe/IbHO HEC/IOKHbIe [j0Ka3aTebCTBa MaTeMaTU4YeCKUX ()akTOB, BEICTPaUBaTh
apryMeHTali0, TIPUBOAWUTL TIPUMepbl W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyKzeHus;

 BEIOMpaTh Crmoco® pemieHysi yueOHOW 3a7aud (CpaBHMBAaTh HECKOJBbKO BapUAHTOB
pelleHusi, BbIOMpaTh Haubosiee TOAXOASLIMM C YUETOM CAMOCTOSITENIHO —BbIZe/IeHHBIX
KpUTEepUEB).

Ba3oBble uccieoBaTe/IbCKHe AeHCTBUSA:
* HCI0JIb30BATh BOTMIPOCKI KaK UCC/Ie[0BaTeIbCKUI MHCTPYMEHT TI03HaHUsI, (DOPMYIMpPOBaTh

BOTIPOCHI, PUKCUPYIOLI[He TIPOTUBOPeUHe, MPobieMy, CaMOCTOSITe/TbHO yCTaHABIMBATh HCKOMOEe 1
JaHHoe, GOpMHPOBATh TUMOTE3y, apTyMeHTUPOBAaTh CBOO MO3HUIHI0, MHEHUE;

* IPOBO/IUTH T0 CAMOCTOSITE/IbHO COCTABJIEHHOMY TUIAaHYy HEC/IOKHBIM 3SKCIePUMEHT,
HeOOJIbIIIoe WCC/Ie/[OBaHUE TI0 YCTAaHOBJIEHWIO OCOOEHHOCTEe MaTeMaTHUecKoro OObeKTa,
3aBHCUMOCTEHN 00bEKTOB MEXKy COOO0M;

* CAMOCTOSITe/ILHO (hOPMY/IHPOBATh 0000IIEHNST U BBIBO/BI TI0 Pe3yJibTaTaM IPOBeIEHHOTO
HaOJTFO/IeH ST, UCC/Ie[OBaHMsI, OL[eHHBATh J0CTOBEPHOCTD IMOTyUeHHBIX Pe3y/IbTaTOB, BBIBO/IOB U
000011IeHNI;

¢ JIPOTHO3MPOBATH BO3MOXXHOE pPa3BUTHE TIPOLECCa, d TAKXKe BbIABHUI'dTh IIPEAIT0J/JI0KEeHHS O
€ro pa3BUTHUU B HOBLIX YCJ/IOBUSX.

Pab6ora c uadopmanmeii:

¢ BBIBJ/IATH HEJOCTATOUYHOCTb U 130LITOUYHOCTh I/IHCI)OPMEIL[I/II/I, AaHHBIX, HeO6XO,I:[I/IMbIX 4
pelieHud 3aa4un;



e BBIOMpATh, aHAIM3UPOBaTh, CHCTEMATH3UPOBAaTh M WMHTEPIPETUPOBATh HWH(POPMALHIO
pa3IUUHBIX BUZOB U ()OpM Tpe/CTaB/IeHNS;

e BeIOMpaTh (hopMmy rpefcTaBieHUss MHGHOPMALMM M WUTFOCTPUPOBATh pelllaeMble 3a/1aun
cxeMaMH, iMarpaMMaMu, MHOM rpadyKoi 1 uX KOMOWHALUSAMUY;

* OLleHMBaTh HaJE&KHOCTb MH(OPMALMM MO KPUTEpPHUsM, Mpe/a0XKeHHbIM Y4yuTereM WU
c(hopMy/IMPOBAHHBIM CAMOCTOSTE/BHO.

KoMMyHHKaTHBHbBIE yHHBepCa/IbHbIe yue0HbIe /|efiCTBHA:

® BOCIIDUHHUMATb U Q)OPMYJ'II/IPOBEITB Cy>XIeHHdA B COOTBETCTBHU C YC/IOBUAMU U LeIIMU
O6H.I€HI/IH, SICHO, TOUYHO, I'PAMOTHO BBbIDA)XaTb CBOKO TOUKY 3pE€HHA B YCTHBIX W TIMHMCbMEHHBIX
TE€KCTaX, /1aBaTh IMOSACHEHMS T10 X0y pelleHud 3a/la4, KOMMEHTHUPOBATb HOﬂyquHblﬁ pPe3yJ/ibTarT;

* B X0/le OOCY)K/IEHUS 3a[jaBaTh BOIPOCHI TI0 CYIIECTBY 0OCY>K/[aeMOl TeMbl, TPOOIeMbI,
pelliaeMoi 3a/lauM, BbICKAa3blBaThb H/leH, HalleJieHHble Ha MOWCK pelleHus, COMOCTaB/sATbh CBOU
CY>KIeHHUSI C CY)K[eHUSIMH /IPYTUX YYaCTHHUKOB [iuasiora, 0OHapykKMBaTh pas3inuvie U CXO/CTBO
TMO3ULMH, B KODPEKTHOM (popMe (popMy/IMpOBaTh Pa3HOI/IaCHsl, CBOU BO3pakeHMs;

* NIpeJCTaB/sATh pe3y/bTaThl pelleHusl 3a/jaud, 3KCIepuMeHTa, WCCe[0BaHusl, MpPOeKTa,
CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BLICTYTI/IEHUS C YUETOM 3aZiau Mpe3eHTalul U 0Co00eHHOCTel
ayJUTOpuy;

¢ TIOHMMATb U UCII0JIb30BAThH MpernMyllecTBa KOMHHAHOﬁ u HH,E[HBI/I,I[yaJIbHOﬁ pa6OTbI npu
pelmeHrnn yI—Ie6HbIX MaTeMaTUu4eCKHMX 3aa4,

* IPUHUMATh 1]eJIb COBMECTHOM [IesTeJIbHOCTH, TJIAHMPOBATh OPraHWU3al[ii0 COBMECTHOU
paboThI, pacripe/iesiATh BUABI paboT, [OroBapuBaThCs, 00CYKAaTh TIPOIIeCC U pe3y/bTaT paboThl,
00006111aTh MHEHHST HECKOJIbKUX JTHO/Iel;

* yYaCTBOBATh B TPYMIIOBBIX (popMax paboTel (06CyKieHuss, 0OMeH MHEeHUSIMH, MO3TOBbIe
IITYpMbl ¥ [JIpyTHe), BBIMOJIHSATL CBOK uUacTb PabOThI M KOOPAMHHWPOBATH CBOM [JIEMCTBUS C
JPYrMMH{ ujleHaMd KOMaH/bl, OLleHMBAaTb KaueCTBO CBOEro BK/aZa B OOLMHA TIPOAYKT IO
KpUTepHUsIM, cOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

Pery/isTUBHBIE YHHBepCa/IbHbIe yUeOHbIe JeiiCTBUS
Camoopranu3anus:

* CAMOCTOSITe/IbHO COCTABJISATh I171aH, aJITOPUTM PeILlIeHHs 33/ilaui (W11 ero 4acTh), BBIOUPATh
criocob pelleHHsi € yUuéTOM MMEIOIIMXCS PecypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BapHUaHThI PellleHui C yUéTOM HOBOW MH(OPMaLKK.

CaMOKOHTPO/1b, SMOL[UOHA/TbHbIA UHTE/I/IEKT:

* BJIaJieTh CMOCOOaMU CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIjecca W pe3y/abTaTa pelieHus
MaTeMaTU4eCKOoM 3a/1auu;

* NIpeJBU/IeTb TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTbH TPU pelleHUM 3aJiaud, BHOCUTb
KOPPEeKTUBBI B [IeSITeJTbHOCTh HAa OCHOBE HOBBIX OOCTOSITeNIbCTB, HalIeHHBIX OILIMOOK,
BbISIB/IEHHBIX TPYAHOCTEN;

* OL|eHMBaTb COOTBETCTBHE pe3yJbTaTa [esATe/bHOCTH TOCTaB/AeHHOW L U yCJIOBUSIM,
OOBSCHATH IPUUMHBI JOCTYDKEHUS I HeZOCTYDKEeHUs 11e/Id, HaXOJWUTh OLIMOKY, 1aBaTh OL[EHKY
NproOpPeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI
K koHi1y obyuenus B 5 Kiacce 00yUaroIuiics TIOMyUUT CieyIOIIHe TIpeIMeTHbIe Pe3yJIbTaThl:

Yucna ¥ BBIUUCIeHUS



[ToHMMaTh YW TIPaBWILHO YIOTPeO/IATh TEPMUHBI, CBSI3aHHBbIE C HATypaJbHBIMU UHCIIaMH,
0ObIKHOBEHHBIMHU U JIeCITHUYHBIMU IPOOSMHU.

CpaBHHBaTb M VIIOPS/[OUMBATHL HATypajbHbIE UHC/IA, CPaBHMBATh B TPOCTEHIIMX C/Iydyasx
00OBIKHOBEHHbIE 1PO0OH, [IeCSITUUHBIE APOOU.

COOTHOCHTH TOUKY Ha KOOPZMHATHOW (UMC/IOBOM) TIPSIMOM C COOTBETCTBYIOILUM €l UKMC/IOM U
1300pa)kaTh HATypasibHbBIE UMC/Ia TOUKaMH Ha KOOPZAMHATHOU (UHMCIOBOM) TIPSIMOIA.

BBINoHATh apudMeTUUYeCKre AeHCTBUS C HaTypaJbHBIMU UYMCIaMH, C 0OBIKHOBEHHBIMH IPOOSIMU B
MPOCTEMILINX C/TyYasix.

BbINOHATH MPOBEPKY, TIPUKU/IKY pe3y/bTaTa BIUUCIeHUH.
OKpyrasTh HaTypasbHbIe UKC/IA.
PenreHne TeKCTOBBIX 3a7jau

Pemiate TeKCTOBBblE 3a/aull apu(MeTHUecKrM Crioco0oM M C TIOMOILbI0 OPraHM30BaHHOTO
KOHEUHOro rnepebopa Bcex BO3MOKHbIX BAPUAHTOB.

Pewiate 3azauu, cojepkalllde 3aBHCHMMOCTH, CBSI3bIBAIOIIME BEJUUMHBI: CKOPOCTb, BpeMs,
paccTosiHue, 1ieHa, KOJIM4eCTBO, CTOUMOCTb.

Wcrionb30BaTh KpaTKHe 3aliicCu, CXeMbl, Ta6HI/ILII>I, 0003HaueHus Ipy peleHrnHr 3aa4u.

ITonb30BaTLCSI OCHOBHBIMU €AWHULIaMU U3MEePEHM: [IeHbI, MaCChbl, paCCTOAHUSA, BpeMEHH, CKOPOCTH,
BbIpaXXaTb O4HU € JUHULIbI Be/IMUMHBI Uepe3 Apyrue.

V3BniekaTh, aHaNMM3MUpOBaTh, OLleHUBaTh MH(OPMAIHIO, TIpe/ICTaBlIeHHY0 B Ta0/IHLle, Ha CTOI6UATOM
JlvarpamMmMe, UHTepIpeTUPOBaTh Mpe/iCTaBIeHHbIe JJaHHbIe, NCTI0/Ib30BaTh JaHHbIe MPU pellleHuH 3a/1au.

HaI‘J'[HAHaH reomeTpus

ITonp30BaThCSI TEOMETPUUECKUMHU TIOHATHSIME: TOUKA, MPsIMasi, 0TPe30K, Iy, YT0JI, MHOTOYTOJTbHUK,
OKDY>KHOCTb, KPYT.

[TpuBoANTL TIpUMEpPbI OOBEKTOB OKPY)KAIOIIEr0 MHpa, WMeRLMX (OpMy H3y4YeHHBIX
reoMeTpU4yecKux uryp.

HWcronb30BaTh TE€PMHHOJIOTUIO, CBA3aHHYIO C yIVIAMH: B€pPIIMHA, CTOPOHd, C MHOI'OYTO/IbHUKaAMMU:
yroiJji, BepiirHa, CTOPOHA, AWaroHajib, C OKPY>KHOCTBIO: pagnuyC, JUAMETP, LIEHTDP.

N300pakaTte W3yueHHbIe TeoMeTpudyeckhe (Urypbl Ha HeNWHOBAHHOW M KjeTdaTol Oymare c
MIOMOLLbIO LIUPKYJISl U JIMHEHKU.

Haxoputh [iMHBI OTPe3KOB HENOCPeJCTBEHHbIM M3MepeHHeM C TIOMOILbI0 JIMHEMKH, CTPOWTh
OTpe3KH 3a[JaHHOU [I/TMHbI; CTPOUTH OKPY)KHOCTb 3aJaHHOTO pajinyca.

Vcnonb30BaTh CBOMCTBA CTOPOH W YIJIOB MPSIMOYrOfbHMKA, KBajZipaTra [Jisi MX IOCTPOeHus,
BBIUMC/IEHNS [JI0La U 1 [TlepUMeTpa.

BblunciisiTh TiepUMeTp W TUIOIaZib KBaJpara, IPSIMOYTOMbHUKA, (UIyp, COCTABIEHHBIX W3
NPSIMOYTOJILHUKOB, B TOM UHC/Ie GHUryp, 1300paKEHHBIX Ha K/IeT4aToi Oymare.

ITonb30BaTbCSI OCHOBHBIMU METPUUECKUMU €AUHHLIaMU M3MepeHUs [OJIMHBI, TIJIOa[W; BBIDAXKATh
OJHU eAVHHWLIBI Be/IMUWHBI Uepes3 Apyrue.

PacniosHaBath mnapasuienenures, Ky0, HCIO/Ib30BaTh TEPMUHOJIOTHIO: BepIUNHA, peOpo, TpaHb,
M3MepeHHs, HaXOJUTh U3MepeHus Mapasienenuresa, Kyoa.

Bbruncsisate 06béM Kyba, Tapasuiesienure/ja rmo 3aJaHHbIM U3MepeHHsIM, M0/Ib30BaThCsl eJUHHULIAMU
n3MepeHus 00bEMa.

Peliath HeC/10KHBIE 3a/1a4y Ha U3MepeHHe reoMmeTpruiyeCKmux BeJIMYUH B IIPAKTUYECKUX CUTYyalHAX.

K xoHIly 00yueHusi B 6 Kacce 00yuaroLMics MOMyUUT CJieyIOIiye MpeiMeTHbIe Pe3y/bTaThl:



Yuica ¥ BLIYUC/IeHUS

3HaTh W NMOHWMAaTh TEPMHHBI, CBSI3aHHbIE C PA3/TMUHBIMU BUJIAMU UHCET U CIIOCOOaMU KX 3alTiCH,
repexoAuTh (eC/iu 3TO BO3MOXKHO) OT O/IHOM (hOpMBI 3aTTMCH UKC/ia K APYTOH.

CpaBHUBaTh U yMOPAJ0UMBATE Iie/Ible UrC/ia, OOBIKHOBEHHBIE M [IeCSITHUHbIe ApO0OH, CPABHUBATh
YKCsia OZIHOTO U Pa3HbIX 3HAKOB.

BLIHO]IHHTI), CcoueTad yCTHbIe U ITMCbMEHHbIE HpI/IéMLI, apI/ICbMeTI/I‘JECKI/Ie AeﬁCTBHH C HaTypaJ/IbHbIMU
" LieJIbIMH YK CJIaMHU, O0OBIKHOBEHHBIMU U AeCATUYHBIMUA ,ELPO6HMI/I, TMOJIOXKUTE/IbBHBIMU U OTpULlaT€/IbHBIMH
YKrC/1aMu.

BbluncnsTh 3HauyeHWsi UMCIOBBIX BbIDA)KEHUWM, BBIMOMHATh TPUKUAKY M OLIEHKY pe3ysbTaTra
BBIUMC/IEHWH, BBITIONHSTH TIpeoOpa30BaHusT UMCIOBBIX BBIDAYKEHUM Ha OCHOBE CBOWCTB apyU(MeTHUeCKHX
JIeUCTBUH.

COOTHOCHUTB TOUKY Ha KOOPAWHATHOM MPSIMOM C COOTBETCTBYIOIL{M €l UHMC/IOM M M300pakaTh unc/ia
TOUKaMM Ha KOOP/IMHATHOM NPSIMOM, HAXOAUTh MO/Y/Ib YMC/IA.

COOTHOCHTB TOYKH B MPSIMOYTOJILHOM CHCTEMe KOOPAMHAT C KOOpJUHATaMH 3TOM TOUKH.
OKpyTJISTh Liefble Unc/ia ¥ JeCiTUYHbIe [p0o0H, HaX0AUTb TIPUOIVKEHNS UMCell.
UuicsioBble ¥ OyKBeHHbIEe BbIpaKeHUsI

ITonumats u yHOTp86J'IHT]3 TE€PMUHBI, CBA3dHHBIE C 3allMCbIO CTETI€HU 4YKhC/ld, HaXOAWUThb KBaJpaT U
KY6 Yricia, BBIUYMC/IATh 3HAYeHNA YK C/IOBBIX Bpra)KeHHﬁ, coep KallquXx CTereHu.

ITonb30BaThCS IMPpHU3HAKaMU [JeJIMMOCTH, pPACK/IdAbIBaTb HATypa/IbHble UYHKC/JIa Ha TIIPOCThbIe
MHO>XHUTEeH.

[Tonb30BaThCs MaCIITAOOM, COCTaB/ISATH MPOMOPLIMM U OTHOLIEHHSI.

HUcrionb3oBate OYKBBI A1 0003HAueHWs] YMCe/ TP 3allMCH MaTeMaTHYeCKHX BbIPaKeHHH,
COCTaB/IsATh OyKBeHHble BbIpaKeHHWs W (HOPMyJibl, HAXOAWTb 3HAueHUs] OyKBEHHBIX BBbIPaKEHUH,
OCyIIIeCTBJIsIst HeOOXO/[UMBbIe TIO/ICTAHOBKY 1 MPe0Opa30BaHMsl.

HaxoauTh Hen3BeCTHbIN KOMITIOHEHT paBeHCTBa.
PellieHrie TeKCTOBBIX 3a/jau
Permiath MHOTOIIIATOBBIE TEKCTOBBIE 3a/1aUM apU(PMETHUECKHM CITIOCOO0M.

Pemate 3azjauM, CBs3aHHble C OTHOIIEHHWEM, IPOMOPLMOHAJBHOCTHIO BEJIWYMH, MPOLEHTaMHU,
pelaTh TPH OCHOBHBIE 33/lau Ha IpoOU 1 TPOLIEHTHI.

Pemath 3ajjaud, cozep)kalljie 3aBUCMMOCTH, CBSI3blBAalOIMe BeJUUMHBI: CKOPOCTb, BpeMs,
paccTosiHue, IieHa, KOJMYeCTBO, CTOMMOCTh, MPOU3BOUTENLHOCTb, BpeMsi, 00BEM pabOoThI, WCIOMB3YS
aprMeTHUecKre JelCTBYs, OLIeHKY, TPUKUKY, [10JIb30BaThCS eJUHULIAMU U3MepeHHs1 COOTBETCTBYHOILIMX
BeJIMYUH.

CocTaB/isTh GYKBEHHLIE BBIPpa)KEHHS T10 YC/IOBUIO 3aJdYH.

V3Bnekats UH(OPMAIHIO, TIPE/ICTAB/IEHHYIO B TaO/IUIIAX, HA IMHEWHOMW, CTO/IOUATOW UM KPYTOBOM
[lMarpaMMax, UHTepIIpeTUpPOBaTh Tpe/iCTaB/ieHHbIe JaHHbIe, UCII0/Ib30BaTh JaHHbIe TIPY PellleHnH 3afiau.

IMpeacraBisaTs MHGOPMALIMIO C TOMOI[BIO TabJIHLL, JIMHEWHOW W CTON0YaToN AUarpaMm.
HarnsiiHast reomeTpust

ITpuBOMUTL TIpUMEpPbl  OOBEKTOB  OKPY)KAIOIIEro MHpa, UMeRNMX (GOpMy HW3YUYeHHBIX
reoMeTpUYeCKUX MI0CKUX U TIPOCTPAHCTBEHHBIX (DUTYD, MPUMEpPHI PaBHBIX ¥ CHMMETPUYHBIX (UTYD.

M300pakaTh C MOMOILBIO LUPKYJIsi, TMHENKH, TPAHCTIOPTHUPA Ha HeTMHOBAHHOM U K/leT4aTol Oymare
M3yueHHbIe TUIOCKHe TeoMeTpruuecKue (pUrypsl U KOHQUrypalyy, CHMMeTpUYHbIe (PUTYPHI.

[Tonb3oBaThCsl TeOMETPUUECKUMM IIOHSTHUSMHU: PaBEeHCTBO (DUIyp, CUMMETpHs, HUCII0/Ib30BaTh
TePMUHOJIOTHIO, CBSI3aHHYIO C CUMMeTpHel: 0Cb CHMMETPHH, LIeHTP CUMMETPHH.



HaxoguTb BeNMUMHBI YIJIOB HM3MepeHHeM C IIOMOLLbI0 TPAHCIIOPTHPA, CTPOWThL YIJIbl 3a[aHHOMN
Be/IMYMHBI, T0/1b30BaThCsl NPYU pelleHHy 3afilay IpajyCHOM Mepoil YIJIOB, paclio3HaBaTb Ha uepTekax
OCTpbIH, MPSIMOM, Pa3BEPHYTHIN U TYTION YTJIbI.

Brruncnsate AJIUHY HOMaHOﬁ, rnepuMeTp MHOI'OYrOJIbHHKa, IOJIb30BaThCA eWHHIIaMU W3MepeHHUs
JJINHBI, BBIpDAXKAaTb OAHW € JUHULIBI U3MepPeHUA [JIMHBI uepe3 fpyrue.

HaxopuTb, ncrnonb3ys yepTékKHble MHCTPYMEHTbI, PACCTOSIHUSL: MeX/y IByMsI TOUKaMU, OT TOUKU [0
MIPSIMOM, [JIMHY MyTU Ha KBaJJpaTHOM CeTKe.

BbIuuc/isaTh mionias GUryp, COCTaBIEHHBIX M3 TMPSMOYTOJBHUKOB, MCIOJB30BaTh pa3bueHre Ha
MPSIMOYTOJIbHUKY, Ha paBHble (DUTYDbI, JOCTPaWBaHUe 0 TPSIMOYTOJIbHHKA, T10JIb30BaThCsl OCHOBHBIMHU
e/IMHULIaMH M3MepeHUs TI/I0Ia/[1, BbIpaykaTh OHU eIMHHULIbI U3MepeHHs TUIOIau uepes JpyTye.

Pacrio3HaBaTh Ha MOJeNSX W HW300paKeHUSIX THPaMHIy, KOHYC, LWJIMHZP, HCIOIb30BaTh
TepMUHOJIOTHIO: BepIlKHa, pebpo, rpaHb, OCHOBAaHHe, Pa3BEPTKa.

M306pakaTh Ha KeT4yaTol Oymare NpsiMOYTOJIBHBIH Taparuiesieruries.

BbIunc/isaTh  00BEM  TMPSIMOYTOMBLHOTO Mapajjienenurnesna, Kyba, TOAb30BaThCsl OCHOBHBIMU
eIMHULIAMH U3MepeHust 00bEMa;

Peliiath HeC/10)KHbIE 3da/1d4M Ha HaXOXKAeHHe TeOMETPUUECKUX BEJIMUYMH B TIPAKTUYECKUX CUTYaLIUAX.



TEMATHUYECKOE IVNIAHUPOBAHUE
5 KVIIACC

KoiuuecTBO 4acoB

Ne HaumenoBaHue Pa3/ej10B U TeM IporpaMmMal KOHTpO JILHBIE HpaKT“quKne BJIEKTPOHHLIE (].[I/I(l)pOBbIE)

n/n Bcero oOpa3oBaTe/IbHBIE PeCcypChl
padoThI paboTbI

1 E;:zg;gwble amCna. JIEHCTBIS C HATYpa/TbHLIMH 43 3 https://m.edsoo.ru/7f4131ce

2 HarnsigHasi reoMeTpusi. JIMHUY Ha MJIOCKOCTH 12 1 https://m.edsoo.ru/7f4131ce

3 HarnsiiHasi reoMeTpusi. MHOTOYTO/IbHUKH 10 2 https://m.edsoo.ru/7f4131ce

4 OOBIKHOBEHHBIE IPOOU 48 4 https://m.edsoo.ru/7f4131ce

5 JlecssTHuHBIE APOOH 38 2 https://m.edsoo.ru/7f4131ce

6 E;gffg;;fT;iOMeTpHH' Tenau urype! B 9 1 https://m.edsoo.ru/7f4131ce

7 IToBTOpEHMe 1 0000IIIeHHEe 10 1 https://m.edsoo.ru/7f4131ce

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 10 4



https://m.edsoo.ru/7f4131ce
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6 KIIACC

KosmmuecTBO yacoB

Ne HaumeHoBaHHie pa3/ie/i0oB U TéM MPOrpaMMbl KouTponbHbie | [IpakTHUecKue JneKTpoHHBIe (HH(POBbIE)
n/n Bcero oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
1 HaTypanbHble uncnia 30 2 https://m.edsoo.ru/7f414736
2 HarnsigHasi reomeTtpusi. IIpsiMble Ha TJIOCKOCTH 7 https://m.edsoo.ru/7f414736
3 Hpobu 32 3 https://m.edsoo.ru/7f414736
4 HarnsigHast reometpusi. CUMMeTpust 6 1 https://m.edsoo.ru/7f414736
5 [TonoyxuTenbHbIE U OTPULIATE/IbHbIE YUC/IA 40 2 https://m.edsoo.ru/7f414736
6 BripakeHusi ¢ OyKBaMu 6 https://m.edsoo.ru/7f414736
7 Harnspanas reometpusi. @Urypsl Ha IJIOCKOCTH 14 1 1 https://m.edsoo.ru/7f414736
8 [IpencraBneHve NaHHBIX 6 1 https://m.edsoo.ru/7f414736
9 HarnagHas reomerpusi. PUrypsl B IpOCTPaHCTBE 9 1 https://m.edsoo.ru/7f414736
10 | IToBTOpEeHMe, 0606I1IeHNe, CCTeMaTHU3aLs 20 1 https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 10 4



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IbBTATAM OCBOEHUSA
OCHOBHOI OBPA30BATEJ/IbHOM ITPOI'PAMMBI

5 KJTIACC
Kop .
IDOBEDEMOLo IIpoBepsieMble peAMeTHbIE pe3y/IbTaTbl 0CBOEHNSI 0CHOBHOU
pobep o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111ero 006pa3oBaHHus
pe3yJibTara
1 Uucsia U BBIYUCTIEHUS
11 [loHnMaTh ¥ TIPaBWILHO YTMOTPeO/NATH TEPMUHBI, CBSI3aHHBIE C
) HaTyPaJbHBIMHU YMC/IaMH, 0OBIKHOBEHHBIMU U I€CSTUUHBIMU APOOSIMU
19 CpaBHMBaTh ¥ YMOpPSiAOYMBAaTh HATypa/ibHble UHWC/A, CpPaBHUBaTb B
) TIPOCTEMIINX CyYasix 00bIKHOBEHHbIE APOOH, AeCITUYHbIE APOOU
COOTHOCUTH TOYKYy Ha KOOPAWHATHOM (YMC/IOBOM) TPSIMOU C
1.3 COOTBETCTBYIOL[UM el uMC/IoM U u300pa)kaTb HaTypasbHble YHC/IA
TOUKaMHU Ha KOOP/IMHATHOM (UKCJIOBOW) MPSIMOM
14 BrInonHATE apudmMeTHuecKkre [eiCTBUsS C HaTypaJbHbIMU UMCJAaMHU, C
) 0OBIKHOBEHHBIMH POOSIMU B MPOCTENIINX CITyUasix
1.5 BBINOHATE MPOBEPKY, MPUKUKY pe3y/ibTaTa BbIYMC/IeHUN
1.6 OKpyIJ/ISITh HaTypaJibHble Unc/ia
2 Permmenrie TeKCTOBBIX 3a/jau
21 PemiaTe TEKCTOBbIe 3aJjaud apu)MeTUYeCKUM CITOCOOOM U C TIOMOIIIBIO
) OpraHM30BaHHOT0 KOHEUHOro repebopa BceX BO3MOKHbIX BADUAHTOB
29 Pemartb 3azaum, cozepkaljye 3aBUCHMOCTH, CBSI3bIBAIOLLMe BETUUWHbI:
) CKODPOCTb, BpeMsi, PaCCTOsIHUe, 11eHa, KOJIMUeCTBO, CTOUMOCTh
23 Vcrnonb3oBaTh KpaTKWe 3allMCH, CXeMbl, TaOmuibl, 0003HAUeHUsl TIpPH
) peleHnH 3a,au
[Tosib30BaTbCsl OCHOBHBIMU €QMHULIAMU M3MEpEeHUs: L|eHbl, MacChl,
24 pacCTOsIHUS, BDEMEHM, CKOPOCTH, BbIpa)KaTb OJHU €JUHULIbI BEJUUHHBI
yepes pyrue
V3Bnekathb, aHaIM3MPOBAaTh, OLleHUBaTh UH(OPMALUIO, TIpe/ICTaBIeHHYIO
2.5 B Tabmmie, Ha CTO/MOYATOM  [guarpaMme, HHTEPIIPETUPOBATH
Tipe/icTaB/eHHbIEe IaHHbIe, MCII0/Ib30BaTh AAHHbIE PY PeleHUH 3a/iau
3 HarnsigHas reometpusi
31 [Tosib30BaThCsi reOMETPUUECKUMU TIOHATUSMU: TOUKa, MpsiMasi, OTPe30K,
) JIy4, YTOJI, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT
39 [TpuBoAUTE TIpUMepPBI 0OBEKTOB OKPY>KaloIlero Mupa, UMeroImx ¢hopmy
) V3y4YeHHbIX FeOMeTPUUeCKUX PUryp
Vcrnosib30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yI/laMU: BepIliMHA CTOPOHA;
3.3 C MHOrOYIrO/bHUKaMH: YroJ, BepllMHA, CTOpPOHAa, JWaroHaab; C
OKDPY>KHOCTBIO: Pa/InyC, IMaMeTp, LIeHTP
34 N306pakaTh M3yuyeHHble reoMeTpuyeckre (GUrypbl Ha HEeJTMHOBAHHOUW M
) K/leTyaToi Oymare C MOMOIIBIO LUPKYJISl ¥ JIMHEUKU
HaxoauTh [A/IMHBI OTPE3KOB HeloCpeCTBEHHBIM U3MepeHHeM C IIOMOILBIO
3.5 UHEeWKH, CTPOUTb OTPe3KW 3a/laHHOM [JIMHBbI; CTPOUTb OKPY>KHOCTb
3a[JaHHOT0 pajinyca
3.6 Vicnosib30BaTh CBOKCTBA CTOPOH Y YIJIOB NIPSIMOYTO/IbHUKA, KBaJipaTa /st




HX ITOCTPOE€HMs, BIYNC/TIEHHWS IJIOaW Y TIEPUMETPd

BbIUMC/IATE MepUMeTp U IIOIA[b KBaZipaTa, MPsSIMOYTOJIbHUKA, (GuUryp,

3.7 COCTaBJIEHHBIX U3 TIPSIMOYTOTLHUKOB, B TOM UHC/Ie (DUTYP, U300pa’KEHHBIX
Ha KjieTuyaTon bymare
38 [Tonb30BaTbCsl OCHOBHBIMM METPUUECKMMH €JUHULIAMU  U3MepeHUs
' JUTVHBI, TJIOL[A/IN; BbIPDA’KATh OJ[HU e/IMHHUIIbI BeJIMUUHBI Uepe3 Ipyrre
Pacrio3HaBaTh TMapasuiesnenures, Ky0, WCIOMb30BaTh TEPMHHOJIOTHIO:
3.9 BepimvHa, pebpo, TpaHb, W3MEpeHUs; HaXOJUTb  H3MepeHHs
riapasiiesnenunesa, Kyba
310 Berunc/iste 00b€M KyOa, Mapasuieienume/ia 1o 3a[aHHbIM U3MEepPeHUsIM,
) T10JTb30BAThCs eIMHUIIAMHU U3MepeHHst 00béMa
311 Pemiath Hec/I0)KHBIE 3a/laud Ha M3MepeHue TeOMeTpPUUYeCKUX BeUUWH B
' MPAKTUUECKUX CUTYaIUsIX
6 KJIACC
Kop .
IDOBEDSEMOL0 IIpoBepsiemMble IpeiMeTHbIE pe3y/IbTaTbl 0CBOEHNS OCHOBHOU
poBep oOpa3oBaTe/IbHON MPOrpaMMbI 0CHOBHOTO 00111ero 00pa3oBaHus
pe3y/ibTara
1 Uucsia v BEIYUC/IeHUS
3HaTh ¥ TTIOHUMAaTh TEPMUHBI, CBSI3aHHBIE C Pa3/IMYHBIMU BUJAMU UKCes U
1.1 crocobaMy MX 3arlvCH, TIepexoAuTh (eC/M 3TO BO3MOXKHO) OT OJ[HOM
(hOpMBbI 3aMMCH YUCIIa K JPyrou
19 CpaBHMBaTh U YIOPSOUMBATh IieJible UHMC/IA, OOBIKHOBEHHbIE W
) JlecsITUYHbIe pobu, CpaBHUBATDb YKCJ/Ia OIHOTO M Pa3HbIX 3HAKOB
BbINOHATE, coueTasi yCTHbIe M MUCbMEHHbIE NPUEMBI, apupMeTHUYeCKUe
1.3 JIENCTBUS C HATyPaJbHBIMH M 1I€/IbIMH UYHC/IaMH, OOBIKHOBEHHBIMU U
JIeCSITUYHBIMU IPOOSIMH, TTOJI0KUATE/ILHBIMU W OTPUIIATeTbHBIMU YK C/IaMU
BbIUMCasTE 3HAUEHUs UMCIOBBIX BbIDa)KEHWH, BBIMOJIHATH MPUKUIKY U
1.4 OLIEHKY pe3y/ibTaTa BbIUMC/IEHHH, BBIMIOHATh MPe00pa30BaHUsT YMCIOBBIX
BbIpa>KeHWI Ha OCHOBe CBOMCTB apu(MeTUueCKuX JedCTBUN
15 OKpyTJISiTh 1ieJible YMC/ia U JeCATUUHbIe IpO0U, HaXOAUTh MPUOIKEHUS
) qrcesn
COOTHOCUTH TOUKY Ha KOOPAWHATHOW TIPSIMOM C COOTBETCTBYIOLIUM el
1.6 YMC/OM Y U300pakaTh YMC/a TOYKAaMM Ha KOODJWHATHOW TPSIMOM,
HaXOJUTh MOAY/Ib UKCIa
17 COOTHOCUTh TOUKY B TIPSAMOYTOJILHOM CHUCTeMe KOOpAWHAT C
) KOOD/IMHAaTaMM 3TON TOUKHU
18 OKpyTJISITH 1ieJible UMC/Ia U JeCATUYHbIe IPO0U, HaXOAUThb MPUOIKEHUST
) quces
2 YucnioBble U OYKBEHHBIE BHIDAKEHUST
[ToHnMath ¥ ymnoTpebOnsSTh TePMHUHBI, CBs3aHHbIE C 3alMChI0 CTETeHU
2.1 yKc/ia, HAXOJUTh KBaJpaT U Ky0 umc/ia, BEIUUCIATE 3HAUEHUsT YMCTIOBBIX
BLIDKEHUH, COZIepXKalllUX CTeTIeHU
29 [Tosib30BaThCs TpHM3HAKAMM JeMMOCTH, PACK/IafblBaTh HaTypasbHbIe
) yKC/ia Ha MPOCTbIe MHOXKUTEJTN
2.3 ITonb30BaThCsi MacIITaboM, COCTaB/ISITh MPOTIOPLIMU M OTHOLIEHHST




24

Wcnonb3oBath OykBbI  [ijis  00O3HAaueHWss UWCesJl TPU  3alluCH
MaTeMaTUUeCKUX BbIpaKeHUH, COCTaB/SATh OyKBeHHble BBID@KEHUS U
(dhopMy/ibl, HAXOAUTb 3HaUeHUs1 OyKBEHHbBIX BbIpa)KeHUH

2.5

HaXO,E[I/ITb HEeU3BECTHBIN KOMIIOHEHT PdBEHCTBA

PellieHrie TeKCTOBBIX 3a/1a4

3.1

PeliaTh MHOTOLLIATOBbIe TEKCTOBBIE 3a7Iaul apUMeTHIeCKUM CrIoco60M

3.2

Pemarb 3a7iaud, CBs3aHHble C OTHOLLEHWEM, TPOMOPLMOHATBLHOCTBIO
Be/IMUWH, TIPOIIEHTaMH, pelllaTb TPU OCHOBHBIE 33/laud Ha [Jpobu U
TIPOLIEHTHI

3.3

PeliaTh 3a/1auu, Cofiep)Kalliieé 3aBUCHMOCTHU, CBSI3bIBAIOLIUE BEJIUUMHBI:
CKOpOCTb, BpE€MSs, pacCTOSIHWe, IleHy, KOJMYeCTBO, CTOUMOCTD,
TTPOM3BO/IUTETLHOCTD, BpeMms, 00BEM paboThl, HCTIOJTB3YST
apubMeTHUeCKUe  JeWCTBUS, OLIEHKY, TPUKUAKY; T0/b30BaThCs
eIMHULIAMU U3MEPEHHs] COOTBETCTBYIOIIUX BeTMUUH

3.4

CocCTaB/SITh 6YKBEHHI)IE BbIpA>KE€HM I10 YC/IOBUIO 3ad4YU

3.5

V3BnekaTb WH(MOPMAILMIO, TIPe/CTaBleHHYI0 B Tab/MlaX, Ha JIMHEHHOM,
cTronbuaTtoli ~ WM KPYroBOM  [AudarpaMMax,  HHTepPIpeTUpPOBaTh
TIpe/ICTaB/IeHHbIe JAHHBIE, UCII0/Ihb30BaTh JIaHHbIE TIPHU PEIIeHUH 3a/1au

3.6

[MpeacraBnsate WHGOPMAIL[MIO C TOMOIIbIO TabnWil, JUHEWHOW W
cTon104aToi Aruarpamm

HaFJ'IH,qHaH reoMeTpus

4.1

[TpyBOAWTE MpUMepbl 0OBEKTOB OKDPY>Karollero Mupa, uMeroiux Gpopmy
M3yUeHHbIX TeOMeTPUUYeCKMX IIJIOCKUX M TPOCTPAHCTBEHHBIX GUIyp,
TIpUMepbl PaBHbIX U CUMMETPUYHBIX (GUTYD

4.2

W300pakaTb C TIOMOIIbIO LIMPKYJIsi, JIMHEMKH, TPaAHCIIOPTHpa Ha
HEJIMHOBAaHHOW ¥ KjeTyatod  Oymare  W3ydyeHHble  TUIOCKHE
reoMeTpuueckre (GUrypbl 1 KOHQUrypauyud, CAMMETPUYHbIE (PUTYDbI

4.3

[Tonb3oBaTbCsl TreOMeTPUUYECKUMU IOHSATUSIMM: paBeHCTBO  (Uryp,
CUMMeTpUSsI; MCMO0/b30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMeTpHeil:
0Cb CUMMETPHH, LIeHTP CUMMeTPUHU

4.4

HaxoauTh Be/lWUYMHBI YI7IOB HM3MepeHHEM C TOMOLbI0 TPAHCIIOPTHPA,
CTPOUTH YTJIbl 33JJlAHHOW BeJIMUMHBI, T10/Ib30BAThCSl NIPU pellleHuH 3a/ay
rpajlyCHOM MepoW YT/IOB, pacrio3HaBaThb Ha UepTe)KaX OCTPbIM, MPsSIMOH,
Pa3BEPHYTHIM U TYTIOM YIVIbI

4.5

BbuncasaTe JIMHY JIOMaHOM, [IepUMeTp MHOIOYIO/IbHUKA, [10/1b30BaThCs
e/IMHULIAMHA U3MepeHUsl [/IMHBI, BblpakaThb OJHU e[VHHLbl W3MepeHUs
JUIVHBI Uyepes ipyrue

4.6

Haxoautb, MCHo/b3ysi 4yepTéKHble WHCTPYMEHTHI, PACCTOSTHUS: MEXIY
[IByMsl TOUKaMH, OT TOYKU /10 NIPSIMOM, [JIMHY NyTH Ha KBaJ|paTHOW CeTKe

4.7

Bbruncaste momiaib (Uryp, COCTaBlAeHHBIX W3 TPSIMOYTOJbHUKOB,
WCII0/Ib30BaTh pa30veHre Ha TPSIMOYTOJLHUKH, Ha paBHblE (UTYpHI,
JlocTpauBaHue [0 TpSIMOYrOJibHUKA, T10/Ib30BaTbCs  OCHOBHBIMHU
eIMHULIaMY U3MepeHHUs IO Y, BbIpaKaTb OJHU eUHULIbI U3MepeHHs
TJI01a/IA yepe3 Apyrue

4.8

Pacro3HaBaTh Ha MOJie/IsIX ¥ U300paykKeHUsIX MUPaMUJy, KOHYC, LWIAH/D,
WCII0/Ib30BaTh TEPMHUHOJIOTHMIO: BepIlvMHA, pebpo, TpaHb, OCHOBaHHE,




pa3BépTKa

4.9 300paykaTh Ha KjeT4aToi Gymare mpsiMOYTOJIbHBIN Tapasijiesienure]

410 Bbuncsiaite  00BEM  TIPAMOYTOBHOTO — Tiapasulesienurefa,  Ky0a,
] T10JTb30BAThCs OCHOBHBIMH €ZIMHUI[AMH W3MepeHHsi 00bEéMa

411 PeriaTh HecC/10>KHbIE 3aaUd Ha HAXOXKJeHUe reOMeTPUUYeCKUX BeJIMUKH B
) MPAKTUUeCKUX CUTYaLUsIX




ITPOBEPAEMBIE 3J/IEMEHTBI COJEPKAHUA

5 KJ/IACC
Kop IIpoBepsieMblii 371eMeHT CO/iep)KaHus
1 HarypanbHbie uncsia v HYJIb
11 HarypanbHoe umcio. Psp HaTypanbHbix umcen. Uwcno 0. M3o6paxeHue
) HAaTypaJ/IbHbIX UKCe/ TOUKAMHW Ha KOOPAMHATHOU (UYMCI0BOW) TIPSIMOM
19 [To3uLoHHas cuctema cuncyieHusi. PuMckasi Hymepanus. [lecsiTuuHasi cucteMa
) CUUCJIEHUS]
13 CpaBHeHMe HaTypa/bHBbIX UMCe/, CPaBHEHWEe HaTypasbHbIX UWCen C HYIEM.
) OKpyT/ieHWe HaTypa/IbHbIX UnCesl
CrnoykeHue, BbIUMTaHKE, YMHOXKEHHE U JieJieHre HaTypasibHbIX yrcesn. CBOMCTBO
14 Hy/Jsl TIpA CJOXKEHWM, CBOMCTBA Hy/sl W €QUHHULbl TPU YMHOKEHUHU.
) [lepemecTuTe/IbHOE UM COYeTaTe/IbHOE CBOMCTBA (3aKOHbI) C/IOXKEHUS U
YMHO)XEHUs], pacrpefie/IMTesIbHOe CBOWMCTBO (3aKOH) YMHOKEHUSI
15 Wcnonb3oBanue OYyKB /151 0003HaUeHUsT HEM3BECTHOTO KOMITOHEHTa U 3ariCh
) CBOMCTB apubMeTHUeCKUX AeUCTBUM
16 HNenutend W KpaTHble YHUC/a, pa3jio)keHWe Ha MHOuTenu. [IpocTeie u
) cocTaBHbIe uncsa. [Ipu3Haku JenmuMocTy Ha 2, 5, 10, 3, 9. [leneHure ¢ oCTaTKOM
17 CrereHb C HaTypa/bHBIM T[IOKa3aTejeM. 3alvcChb YMC/Ia B BUJe CyMMbl
) pa3psiJHBIX C/araemMbiX
YucioBoe BbipakeHUe. BbluncieHWe 3HaueHWW YUC/IOBBIX BbIPa)KeHUM,
18 MOPSIOK  BBLITIOJHEHUST ZieMcTBUM. VIcronb3oBaHWe TIPU  BBIYMC/IEHUSIX
' repeMeCcTUTeNIbHOIO M COUYeTaTe/JIbHOTO CBOWMCTB (3aKOHOB) C/IOXKEHUS W
YMHO)KeHUsI, pacripe/ie/IuTe/IlbHOr0 CBOMCTBA YMHOKEHUsI
2 Ipobu
[lpencraBnenve o0 JpoOM Kak crocobe 3amyMCH  YacTH  BeIWYMHBI.
OObIKHOBeHHBIe ApoOu. [IpaBu/IbHBIE W HeTpaBU/IbHbIE ApobOu. CMelraHHast
2.1 Jpo0b, TIpefCcTaB/lIeHHe CMeIIaHHOW /ApoOu B BHZe HENpaBUIbHOW ApoOH U
Bbl/le/leHHe Lle/lol YacTh YKc/ia W3 HerpaBWIbHOM [Jpobu. 3o6paxeHue
Jpobeli TOUKaMy Ha YMC/IOBOM MPSIMOM
29 OcHoBHoe cBoiicTBO npobu. Cokpaijenve apobeid. IlpuBeseHue apobu K
) HOBOMY 3HaMeHare/0. CpaBHeHHe ipobeit
23 CnoxxeHve U BbluUTaHWe Apobeli. YMHOKeHUe U JiefieHre po0eii, B3aUMHO-
) oOpaTHbIe 1pobu. HaxoskaeHue 4acTH 11eJ/10T0 M 1[eJIOT0 10 er0 YacTh
HecsitiuHass 3aruch ApobOeid. IlpescTaBiieHue JecATUUHON ApoOW B BuUje
2.4 00ObIKHOBeHHOM. 300pakeHne [JecITUUYHBIX Jpo0ell TOUKaM{ Ha YHCTIOBOM
nipsimoil. CpaBHeHMe JIeCITUYHBIX Apobeit
25 ApudmeTtnueckue [JeMCTBUA C JeCATUYHBIMU  ApoOsimu.  OKpyr/ieHHe
) JIeCSITUUHBIX po0eit
3 PernieHne TeKCTOBBIX 3ajjau
3.1 PerrieHre TeKCTOBBIX 3aZiau apu(MeTHUeCKHUM Criocobom
39 PemieHne jorvueckux 3azau. PelieHue 3aziau mepeboOpoM BCeX BO3MOKHBIX
' BapuaHTOB. Vcrosib30BaHWe NPy pellieHrH 3aau Tabui] U CXeM
33 Perienve 3azau, cojep)KallluX 3aBUCUMOCTH, CBSI3bIBAIOLMe BEJUUMHBIL:

CKODOCTb, BpEMsl, pacCTOsiHWe, LIeHy, KOJMYeCTBO, CTOUMOCTb. EIWHUIBI




M3MepeHusi: Macchl, 00bEMa, LIeHbl, paCCTOSIHUS, BpeMeHU, CKOpocTU. CBsi3b
MeXX/1y eIMHHLIaMU U3MepeHUsI KaXK/J0W BeJTMUUHbI

3.4 PeriieHre OCHOBHBIX 3a/1a4 Ha Ipoou
3.5 ITpesicTaB/eHye IaHHBIX B BUJIe TabJIUII, CTO0YATHIX IMAarpaMM
4 HarnsiiHast reomeTpus
HarnsigHble nipesicTaBieHusi 0 ¢urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPe30K,
4.1 JIy4, YTOJ, JiOMaHas, MHOTOYT'OJIbHUK, OKDPY>XHOCTb, Kpyr. Yroj. IIpsmoi,
OCTPbIH, TYTIOM U Pa3BEPHYTHIN YIJIbI
40 IlnvHa oTpe3Ka, MeTpUUecKre eMHULIbI JIUHBI. [I/TMHA JIOMaHOU, epuMeTp
) MHOT'OyT0JIbHMKA. VI3MepeHHe ¥ NOCTpOeHHe YIJIOB C MOMOIIb TPaHCIIOPTUPA
43 HarnsigHble mpefcTaBieHHsi O (urypax Ha IUIOCKOCTU: MHOTOYTOJIbHUK,
) MIPSIMOYTOTbHUK, KBaZIpaT, TPEYT0JIbHUK; O paBeHCTBe (hUTYp
W3o06paxkeHne ¢uryp, B TOM uucie Ha Kkierdatoii Oymare. IlocTpoeHue
44 KOH(Urypaiuii M3 uacTell TMpsIMOM, OKPY)>XHOCTM Ha HEIMHOBAHHOM U
' Kinetyatoid  Oymare. Vcrmonb3oBaHMe  CBOWCTB  CTOPOH W YIJIOB
NPsIMOYTOJIbHUKA, KBaJlpaTa
[Inowagp MOpPAMOYTroJbHMKA W MHOTOYTOJBHUKOB, COCTaBJIeHHBIX U3
4.5 NIPSIMOYTO/IbHUKOB, B TOM uHc/ie (puryp, n300pa)kEHHbIX Ha KeTyaTou Oymare.
EuHULBI M3MepeHust TIoLaaun
HarnsigHble nipeficTaB/ieHUsl O TIPOCTPAHCTBEHHBIX (UTypax: MPsSMOYTOJIbHBIN
46 rapasiiesienunes, Ky0, MHOrorpaHHUKW. V3o0pa’keHWe  IPOCTEHIINX
) MHOTOTPaHHHUKOB. Pa3BépTKU KyOa u mapasienenunena. Co3ganue Mozenei
MHOTOTDaHHHUKOB (M3 OyMaru, MpoBOJIOKH, MJIACTH/IMHA U IPYTMX MaTepHasioB)
47 O6BéM mMpsiMOYTOJILHOTO Tapasuiesienunesa, kKyba. EauHUIBI M3MepeHUs
' 00bEMa
6 K/IACC
Kop IIpoBepsieMblii 3/IeMEeHT CO/iepXXaHHs
1 HarypanbHble uncia
ApudmeTnueckre AeWCTBUS C MHOTO3HAUHbIMU HaTypajibHbIMH UHCIaMMU.
YucnoBble BBIDaKEHUS, TIOPSAJOK [JI€MCTBUM, WCIIO/Ib30BaHUE CKOOOK.
1.1 Wcronb30BaHue MpU BBIYMC/IEHUAX IepeMeCTUTe/IbHOIO0 U COoYeTaTe/IbHOIo
CBOMCTB CJIO)KEHWS U YMHOXXEHHUsl, pacrpefeNdTeqbHOIO  CBOMCTBA
YMHO>KEeHUsI
1.2 OKpyrieHrie HaTypaJibHbIX Ynces
13 Henmuteny ¥ KpaTHbIe YKC/Ia, HaMOOJBIININ OOIUI eNMuTe/lb U HauMeHblliee
) ob1jee KpaTHoe. [leTMMOCTb CYMMBI U POU3Be/IeHUS
1.4 [eneHve c ocTtaTkKOM
2 pobu
21 OO6bIKHOBeHHasi /1poOb, OCHOBHOE CBOWCTBO ApoOW, COKpalljeHHe Apo0er.
) CpaBHeHHe U yIopsiJOUYMBaHNe POOeit
29 Perenve 3a/jau Ha HaxoXX[eHHWe YaCTU OT LeJI0r0 M LeJIoro Mo ero 4acTu.
) JIpobHOe UnCrIo Kak pe3ysbTaT JiesleHust
23 [TpencraBneHue JecsiTUUHOM fApobW B BHe OOBLIKHOBEHHOW [Jpobu U

BO3MO>KHOCTh MPe/ICTaB/IeHUs] 0OBIKHOBEHHOU ZIp0OU B BH/IE 1eCITUUHON




HecsTuuHble 1pobU U MeTpUUecKasi cucteMa Mep. ApudmeTrnueckre JeicTBUs

24
Y UHMCJIOBbIE BHIDAKEeHUsI C OOBIKHOBEHHBIMH U [eCITUUHBIMU IPOOSIMU
25 OtHomenue. [leneHne B /[aHHOM OTHOIIeHWH. Macmrtab, mpomnopLus.
] IIprMeHeHHe NPONOPLMM NTPU pellleHUH 3a7a4
[TonsTre npoueHTa. Beruncienye MpoLeHTa OT Be/IMUMHBI U Be/JIMUUHBI 110 eé
2.6 MPOLIeHTY. BbIpa’keHre TPOLEHTOB [eCATUUHBIMU Apo0siMu. Perienue 3agau
Ha NPOLIeHThl. BrlpakeHKe OTHOLIeHUs BeJIMUKH B IIPOLeHTaX
3 [Tosio)kUTe/IbHBIE U OTPULIATE/IbHBIE YHC/IA
ITonoxkutenvHble U OTpULIaTe/IbHbIe yucia. Llenbie yncia. Moayap 4ucia,
3.1 reoMeTpuyUecKas MHTepIpeTalus MoAyJs uucia. V3o0pakeHwe uyucesn Ha
KOOp/IMHATHOM NpsiMoi. YncnoBble npomMeXyTKU. CpaBHeHUe uucest
3 ApudmeTtnueckue [eHCTBUS C T0JIOKUTENbHBIMU M OTpULATeIbHBIMU
) YrC/IaMU
[IpssMoyrosibHas cucTeMa KOOpAMHAT Ha IUIOCKOCTU. KoopAWHATHI TOUKU Ha
3.3 MJI0CKOCTH, abcipcca W opawHara. IlocTpoeHue Touek W GUryp Ha
KOOpPJMHATHOM IJIOCKOCTU
4 byKBeHHbIe BblpakeHusI
[TpumeHeHMe OYKB /1151 3aITUCH MaTeMaTHUeCKUX BbIDAXKEHUH U TTPe/I0KeHUH.
41 CroiicTBa apu(MeTHUeCKuX JelCcTBUI. BykBeHHble BbIpa)KeHUS] U UMCJIOBbIE
' MO/ICTAHOBKU.  ByKBeHHble  paBeHCTBa, HaXOXJeHHe  Heu3BeCTHOr'o
KOMITOHEHTa
40 @®opmysibl, GopMybl NepUMeTpa U IUIOLAAX MPSIMOYTOJIbHUKA, KBaJpara,
' 00BEMa Mapasiesienuresia i Kyba
5 PermmeHre TeKCTOBBIX 3a7jau
5.1 PellieHre TeKCTOBBIX 3a/iau apudMeTHyecKUM criocobom
59 Peltenve nornyeckux 3ajau. PelieHue 3afau repebopoM BceX BO3MOKHBIX
) BApHUAHTOB
Pemtenvie 3azay, cofepykallixX 3aBUCUMOCTH, CBSI3bIBAIOLIUX BeJIUUYUHBI:
CKOpOCTb,  BpeMsl,  pacCTOsiHUWe, LieHa, KO/JIMYeCTBO,  CTOMMOCTS,
5.3 TIPOU3BOAUTE/TBHOCTD, BpeMsl, 00béM paboThl. EuHUIEI M3MepeHus: MaccChl,
CTOMMOCTH, pACCTOSIHUSL, BpPeMeHH, CKOpoCTH. CBsA3b MexJy enuHULaMu
Vi3MepeHUst KaXK/I0M BeJIMYUHbI
54 Perienuie 3az1a4, CBsI3aHHBIX C OTHOLLIEHMEM, [TPOIIOPLMOHA/IbHOCTBIO BeJIMUKH,
] TIpOLIeHTaMU; pellleHHe OCHOBHBIX 33/jau Ha Ipoby 1 MPOLIeHThI
55 OueHKa W TpUKWJKA, OKpyrjeHue pe3ysbTata. CocraBrieHHe OyKBEHHBIX
) BbID&KEHUM 10 YCJIOBUIO 3a/1auyl.
56 [lpencTaBieHre AAaHHBIX C TIOMOIMIbIO Tabiwiy u guarpamm. Crosibuatbie
] Juarpammel. YTeHne KPyroBbIX JuUarpamm
6 HarnsigHas reometpust
6.1 Touka, mpsMas, OTpe3OK, Jyd4, Vyros, JiOMaHas, MHOIOYI'OJIbHUK,
) YeTbIPEXYT0JIbHUK, TPEYTO/IbHUK, OKPY’KHOCTb, KPYT
6.2 B3auMHOe pacriojio)keHre [BYX IIPSIMBIX Ha IUIOCKOCTH, Iapasiie/bHble
] TIpsiMble, TepIlIeHAUKYJ/IIpHbIe psSIMble
6.3 V3mMepeHue pacCTOSTHUM: MeXy ABYMs TOUKaMH, OT TOUKHU /10 IPSMOM, [/TMHA

MapllpyTa Ha KBaJJpaTHOW CeTKe




6.4

V3MepeHue 1 TOCTPOEeHKe YIJIOB C TTIOMOILBI0 TPaHCTIOPTHPA

Buzbl TpeyrosibHUKOB: OCTPOYTOJIbHBIN, TMPSIMOYTO/bHBIN, TYIOYTOJIbHBIM,

6.5 . o
paBHOOe/[peHHbII, PAaBHOCTOPOHHUIA
6.6 YeThIpéxyroabHUK. I[IpsIMOYro/sbHUK, KBajpaT: WCIOIb30BaHUE CBOWCTB
) CTOPOH, YT7IOB, lMaroHasneu
V300pakeHre TeoMeTpUueCKUXx (Uryp Ha HeJWHOBAaHHOH Oymare c
6.7 WCTI0/Ib30BaHUEM LIUPKYJIsl, TMHEWKH, YTOIbHUKA, TpaHcnopTupa. IlocTpoenus
Ha KjeTyaTou Oymare
6.8 [TeprMeTp MHOTOYTOJIbHUKA
6.9 [MonsiTve mutomaau GUrypsl, eAUHULIBI K3MepeHUs Tiojagu. [1pubnmwkéHHoe
] Y3MepeHue IJIoIa/ii GUryp, B TOM YKC/ie Ha KBaJIpaTHOM CeTKe
6.10 [TpubmKEHHOE U3MepeHHe IJTMHBI OKPY)KHOCTH, TIOIA/Id Kpyra
6.11 Cummerpusi:  LleHTpajibHas, oceBasg M  3epKajgbHas. [locTpoeHue
) CUMMEeTPUYHBIX (UTYP
HarnsHble npeficTaB/ieHus O MPOCTPAHCTBEHHBIX (PUrypax: rapasuiesnenures,
KyD, Tpu3ma, nupamuja, KOHYC, LWIMHAD, wiap U cdepa. V3o00paxkeHue
6.12 MPOCTPAHCTBEeHHBIX Uryp. [IprMepsbl pa3BéPTOK MHOTOTPaHHUKOB, LIUIUH/PA
u kKoHyca. Co3gaHue Mofenell TpPOCTPaHCTBEHHBIX (uryp (U3 Oymary,
MIPOBOJIOKH, TJIACTW/IMHA U IPYTMX MaTepuasoB)
6.13 [onsitve 00BEMa, eAWHULIBEI M3MepeHHs 00BéMa. OOBEM TPSIMOYTOBHOTO

Mapajuienernurieia, Ky6a




YYEBHO-METO/JWYECKOE OBECIIEUEHUE OBPA30BATE/IBHOI'O
ITPOIIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

v Matemaruka (B 2 uactsix), 5 kiacc/ Bunenkun H.f1., ’Koxos B.U., YecHokoB
A.C., Anekcangpoga JI.A., IlIBapiioypg C.1., AkiipioHepHOe 00111ecTBO «V3/1aTe/ibCTBO
«IIpocsemjenue»

v MaremaTtuka (B 2 yacTsix), 6 knacc/ Bunenkun H.{., )Koxos B.U., UecHoKOB
A.C., Anekcangpoga JI.A., ITBapuibypg C.U., AkipoHepHoe o611iecTBo «/3aaTenbCTBO
«[IpocserjeHue»

METOJUYECKHUWUE MATEPUAJIBI /151 YUUTEJIA

v Maremaruka 5-6 Kiaccel. Ba3oBeiii ypoBenb. MeToznueckoe riocobve
Tipe/IMeTHOM JTMHUY yueOHUKOB 10 MaTeMmaTuke H.f1. BuneHkuHa. 2-e u3/jaHue CTepeoTUITHOe.
Mocksa I[Ipocsemienue 2023r

ONPPOBBIE OBPA3OBATEJ/IBHBIE PECYPChI 1 PECYPCBI CETA
NHTEPHET

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPChI 1 PECYPCBI CETU UHTEPHET

Bub/iMoTeka HudpoBoro odpa3oBaTe/IbLHOr0 KOHTEHTA — bribvoTeka 1ubpoBoro

00pa3oBaTe/IbLHOrO KOHTEeHTa https://MOUYDPOKU.DD

AKnacc — mudpoBoii oOpa3oBaTeIbHBIN pecypc A Ko, OpuiinanbHbIN

caut — https://www.yaklass.ru/
Yuu.Py - https://uchi.ru/


https://xn--h1aafgkbnx.xn--p1ai/
https://www.google.com/url?q=https://uchi.ru/&sa=D&source=editors&ust=1654760785738033&usg=AOvVaw1xw1UL0Qjrs_7ar7Hrz4fD
https://www.google.com/url?q=https://www.yaklass.ru/&sa=D&source=editors&ust=1654760785740016&usg=AOvVaw0GI-Jkt4cQCsnksKRd9tDu
https://xn--h1aafgkbnx.xn--p1ai/
https://xn--h1aafgkbnx.xn--p1ai/

YUYEBHBIN KYPC «AJITEBPA»
INOACHUTEJ/IBHASA 3AITMCKA

Anrebpa sBisieTCS OJHUM W3 OTOPHBIX KypCOB OCHOBHOTO 001iero obpa3oBaHusi: OHa
obecrieunBaeT U3y4yeHue JPYrUX AWCIUIUIMH, KaK eCTeCTBeHHO-HAyYHOT0, TaK U TYMaHUTapHOTO
LIVK/IOB, €€ OCBOEeHHe HeoOXOAMMO AJIs TIPO/IO/DKeHHsT 00pa30BaHus U B TIOBCEJHEBHOW >KU3HM.
Pa3BuTve y 0OyvyarOUUXCs HAyUHbIX [IPEACTaBJI€HUNA O TPOUCXOXKAEHUA U CYIIHOCTH
airebpanyecknx abCTpakiuid, crocobe OTpa)keHWUS MaTeMaTHUeCKOW HAyKOW SIBJI€HUH U
NPOLIeCCOB B TpUpOJie M O0OIIlecTBe, PO/ MaTeMaTHUeCKOro MOJIe/IMPOBaHUsl B HAyYHOM
TO3HAHUM U B TIPAKTHKE CIOCOOCTBYeT (HOPMHUPOBAaHHMIO HAyYHOTO MHPOBO33DEHHUS] U KauecTB
MBIIIJIEHUs, HeOOXOUMBIX /IS afianTallii B COBpeMeHHOM Lu(ppoBoM obiecTBe. V3yueHue
anreOpbl obecrieunBaeT pa3BUTHe yMeHHUs1 HaOJFOaTh, CDABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUUHOCTU MBIILIJIEHUS], CITIOCOOHOCTH apryMeHTHMPOBAaHHO OOOCHOBLIBATH CBOM
JeliCTBUS 1 BBIBO/IBI, (hOPMYy/IMPOBaTh yTBepxJeHuss. OcBoeHre Kypca anreOpel obecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUIEHNs] OOYYalolMXCs: OHW UCIOJb3YIOT JAedYKTHUBHbIE U
WH/YKTUBHBIE PacCy>KZeHusi, 00001ieHrne 1 KOHKPeTH3alyio, abCcTparupoBaHue W aHAJIOTHIO.
OG6yueHue anreOpe TmpejriosiaraeT 3HAUMTebHBI OOBEM CAMOCTOSITE/IBHOM [lesITeIbHOCTH
o0yuarIMXcsi, T03TOMY CAaMOCTOSITe/IbHOEe —pellleHHWe 3a7lau  sIBJSIeTCSl  peanu3arjeit
JieTeIbHOCTHOTO TIPUHLIUIIA 00yUeHusl.

B cTpykType nporpammel yuebHoro Kypca « Anrebpa» it OCHOBHOTO 00111ero odpa3oBaHUs
OCHOBHOe MECTO 3aHMMAIOT COZepyKaTeJbHO-MeToANYecKre TUHUK: «Uucaa W BBIYMC/IEHHS»,
«Anrebpanueckre BbIDa)KEHUS», «YPaBHEHUsI U HepaBeHCTBa», «DyHKumu». Kakgass u3 3Tux
COZieprKaTeIbHO-MeTOJUUeCKUX JIMHUUM Pa3BUBAETCs Ha MPOTSHKEHUH TPEX JIeT U3yUeHHs Kypca,
B3aUMO/IENCTBYsI C IDYTMMH €ro JIMHUSMH. B Xofe m3yueHusi yueOHOro Kypca 0OydJaromymcst
TIPUXO/TUTCS JIOTUYECKU PaCCy K/1aTh, UCTIOTb30BaTh TEOPETUKO-MHO>KECTBEHHBIH SI3bIK. B CBsI3U C
35TUM B TMporpaMmy yueOHOro Kypca «Anrebpa» BK/IFOUeHBI HEKOTOPble OCHOBBI JIOTHKH,
Tpe/ICTaB/IeHHbIE BO BCEX OCHOBHBIX pa3jleiax MaTeMaTHYecKoro o0Opa3oBaHMs |
CIIOCOOCTBYIOIIME OB/Ia/IeHNI0 00yUYaroLIMKCS OCHOB YHUBEPCAIbHOTO MaTeMaTHYeCKOro sI3bIKa.
CopepikaTe/bHOW M CTPYKTYPHOM 0COOEHHOCTBIO yueOHOro Kypca «Asrebpa» sBSeTCS ero
VHTeTPUPOBaHHBIM XapaKTep.

Copep>kaHue TMHUY «YKC/1a U BBIUMCIEHUSI» CJTY>KAT OCHOBOM /17151 la/lbHEeMILIero U3yueHust
MaTeMaTHK{, CIIOCOOCTBYeT Ppa3BUTHIO Yy  OOydYaromMXCs  JIOTUYECKOTO  MBIILIIeHHS,
(hopMHpOBaHKIO YMeHUs TI0/Ib30BaTbCsl aJTOPUTMAaMU, a TakKe MPUOOpPeTeHU0 TPaKTUYeCKUX
HaBBIKOB, HEOOXOJWMBIX /ISl TIOBCEJHEBHOW >KM3HU. Pa3BUTHe TIOHSATHS O YMC/ie Ha YPOBHe
OCHOBHOTO 00111ero 06pa30BaHUsi CBSI3aHO C PALMOHATbHBIMU M HMPpalLjMOHa/JIbHBIMU UHC/IaMHU,
¢dopmMHpoBaHreM TIpe/CTaBleHUH O [ielCTBUTE/IbHOM Uuc/le. 3aBeplieHre OCBOEHHsS] UMC/I0BOM
JIMHUM OTHECEHO K cpejiHeMy 0011ieMy 06pa3oBaHHIO.

CozepxaHve [ByX anreOpanueckKux JWHUNA — «AsreOpandyeckve BBIDAKEHUS» U
«YpaBHeHUsI ¥ HepaBeHCTBa» Criocob6CcTByeT (POPMUPOBAHUIO y 0OYUarOIIUXCSI MaTeMaTHYeCcKoro
arrapaTa, HeoOX0[UMOTO AJIsl PellleHus 3a[jau MaTeMaTUKW, CME>KHBIX TIPeIMETOB U TTPAKTHUKO-
OpUEHTHPOBaHHBIX 3ajau. Ha ypoBHe ocHOBHOro obijero obpa3oBaHusi yueOHbI Marepuas
TPYIIIUPYETCS BOKPYT PpalMOHAJbHBIX BbIpaKeHWH. Asiredpa [JeMOHCTpUpPYeT 3HauyeHHue
MaTeMaTUKM Kak si3blKa /Jisl [TIOCTPOeHHWs MaTeMaTH4yeCKUX MOJesiel, ONrcaHusl MPOLeCcCoB U
SIBJIEHUI peayibHOTO Mypa. B 3aaum obyuenus anrebpe BXOJST TakkKe Ja/ibHelIIee pa3BUTHe
aJIFOPUTMUUECKOTO  MBILIUIEHUs, HeoOX0JuUMOro, B UYaCTHOCTH, [/ OCBOEHMs Kypca
uHpOpMaTUKM, ¥ OBJaJieHHe HaBbIKaMHM [eJYKTUBHBIX paccykieHuil. IIpeobpa3oBaHue
CUMBOJIbHBIX (hOpM CriocobCTBYeT pa3BUTHUIO BOOOpa)keHUsl, CIOCOOHOCTel K MaTeMaTUuecKoMy
TBOPYECTBY.



CopepxaHve  (QyHKLMOHaNbHO-TpadMyeckol  JIMHUM  HalleJieHO Ha  TOoJy4yeHUe
00yyaroIMMUCS 3HaHUH 0 PYHKIUSIX KaK Ba)kKHelIlell MaTeMaTHyeCcKoi MO/ [jisi OTTMCaHUs U
WCC/IeIoBaHUsST Pa3HOOOpPAa3HbIX TIPOLIECCOB W sIBJIEHW B mpupoje W obrmectBe. V3yueHue
MaTepuasia CIOCOOCTBYeT pa3BUTHIO Yy OOyYarolMXCcsi YMeHHsl MCII0/Ib30BaTh pas/iMuHble
BbIpa3UTe/ibHbIe Cpe/ICTBA sI3blKa MaTeMaTHMKW — CJIOBeCHbIe, CUMBOJIMUeCKUe, rpaduueckue,
BHOCHUT BKJ/aJ] B (hopMUpOBaHUe TIpe/iCTaB/IeHHi O POJIM MaTeMaTUKU B Pa3BUTHU LIMBUU3ALIMN U
KYJbTYDBI.

CornacHo yueOGHOMY TulaHy B 7-9 Kjlaccax usydaeTcsi yueOHbIN Kypc « Asrebpa», KOTOPbI
BKJ/IIOUAeT (C/Ie[lylolllie OCHOBHbIe pasfiesnibl  cofepxaHus: «Yucna W BBIUKC/IEHUS»,
«Anrebpanueckue BbIpaXKeHHs», « Y DaBHEHHUSI U HePaBeHCTBa», « DYHKLIUN».

Ha u3yuenue yueOGHOro Kypca «Anredbpa» orBoautcsi 306 uacos: B 7 kinacce — 102 vaca (3
yaca B Hejle/t0), B 8 knacce — 102 uaca (3 yaca B Hejflento), B 9 kiacce — 102 yaca (3 yaca B
HeJlesito).



COJEPXXAHUE OBYYEHUSA
7 KITACC
Yuc1a 1 BBIYUC/IEHUSA

IIpobu 0OBIKHOBEHHBIE U [IeCSITUYHbBIE, TIepexo/] OT OfHOM (hOpMbI 3arucu Jpobeit K Jpyroi.
[ToHsiTve paLMOHA/NTBHOTO YMCJIa, 3aliCh, CPaBHEHHWe, YIIOPsA0UYrMBaHUe PalOHATBHBIX UHCE]L.
Apudmetrueckue 1eHCTBUS C palMOHA/TBHBIMU UKC/IaMU. PellieHre 3aiau U3 peasbHOM MPAKTHKU
Ha YacTH, Ha ApoOu.

CrernieHb C HaTypaJbHBIM TIOKa3aTesieM: OripefiesieHHe, npeoOpa3oBaHUe BbIpa)KeHWM Ha
OCHOBe OTpe/ie/IeHus], 3aMUCh OOJBIMX uunces. [IpoLeHTHI, 3aMuCh MPOLIEHTOB B BHU/E APOOH U
Jpobu B BUJe MpoLleHTOB. TPy OCHOBHBIE 3a/laud Ha TPOLIEHTHI, pellleHre 3aZlau M3 peasbHOMN
TIPAKTUKHU.

[IpuMeHeHMe IPU3HAKOB /1e/TMMOCTH, pa3/ioyKeHre Ha MHOXKUTEe/I HaTypajbHbIX UMCes.
PeastbHbIE 3aBUCHMOCTH, B TOM YHCJIe TIpsiMasi M 0OpaTHast IPOTOPIIMOHATbHOCTH.
Anredpanuyeckue BbIpa)KeHHA

[TepeMeHHbIe, YMCIOBOE 3HAUEHHWE BBIPDAXKEHWS C TepeMeHHOH. JlomyCcThMble 3HaueHus
nepeMeHHbIX. [Ipe/icTaB/IeHHe 3aBUCUMOCTH MEX/y BeJTMUMHaMH B BU/ie HopMyJibl. Berurcienus
no ¢opmysam. IIpeobpa3oBaHrie OYKBEHHBIX BBIPaXKEHHH, TOXKECTBEHHO paBHbIE BbIPA)KEHUS,
npaBu/ia MpeoOpa3oBaHUsl CyMM U TIPOM3BEeZIEHHH, TpaBUia PacKpbITHs CKOOOK M TPUBEIEHUS
10J00HBIX C/IaraeMbIX.

CBolicTBa CTeIeH! C HaTypdJ/IbHBIM I1OKa3aTeJ/IeM.

OpHouneHsl U MHOrouseHbl. CTerneHb MHorouseHa. Crio)keHue, BbIUWTaHUe, YMHOXKEHUe
MHOroujieHoB. dopMy/ibl COKpAIllEHHOTO YMHO)KEHMS: KBaJipaT CyMMbl U KBaJpaT pa3HOCTH.
dopmysia pa3HOCTH KBaZlpaToB. Pa3o)keHre MHOTOU/IEHOB Ha MHOXKUTE/H.

YPHBHEHI/IH U HEPABEHCTBA

YpaBHeHHe, KODeHb ypaBHEHUs, TpaBu/ia NpeoOpa3oBaHUs ypaBHEHUs], PaBHOCUIBHOCTh
ypPaBHEHHH.

JIuHeliHOe ypaBHeHMe C OJHOM IIepeMEeHHOM, UYWCJI0 KOPHeW JIMHEWHOrO YpaBHEHUs,
pellieHUe JIMHEMHbIX ypaBHeHWW. CocTaB/ieHVMe YpaBHEHMM [0 YC/IOBUIO 3ajaud. PereHue
TeKCTOBBIX 3a/ja4 C TIOMOILBI0 YPaBHEHUM.

JIuHeliHOe ypaBHeHUe C [ByMs MepeMeHHbIMU U ero rpaguk. Cucrema ABYX JUHEUHBIX
yPaBHEeHUM C AByMs TlepeMeHHbIMH. PellieHne cHCTeM ypaBHEHHM CIIOCOOOM TIO/ICTaHOBKH.
[TpuMepsI pellieHysI TEKCTOBBIX 3aZiau C OMOLLbIO CUCTEM YpaBHEHUI.

DOyHKIUH

Koopaunara Touku Ha mnpsiMoil. UWCIoBble MPOMEXYTKU. PaccTosiHue Mexay ABYMs
TOYKaMH KOOPJWUHATHOM NPSMOM.

[IpsiMmoyronbHasi cucrema KoopAuHat, ocu Ox u Oy. Abciucca ¥ opuHaTa TOUKU Ha
KOOP/IMHAaTHOM myiocKocTU. [Ipumepsl rpadukoB, 3afaHHbIX ¢Gopmynamy. UrteHue rpadukoB
peasibHbIX 3aBUcUMOCTel. [ToHsaTHe yHkumu. I'paduk ¢pyHkimm. CoricTtBa QyHKUMM. JInHelHas
byHkuus, eé rpaduk. I'paduk GyHkum y = |x|. ['padmueckoe pelieHre TMHEHHBIX YPaBHEHUH U
CUCTeM JIMHEMHBbIX ypPaBHEHUH.

8 KVIACC

Yucna v BBIYUCTIEHUS



KBazpatHeiii kopeHb U3 uyucia. IloHaTHe 00 WppauyoHasbHOM uHcsie. [lecATHUHBIE
npyubJI>KeHUs1 UppaLMoHaMbHbIX urces. CBoWCTBa apuMeTHUeCKUX KBa/IpaTHBIX KOPHel U UX
NpUMeHeHWe K TIpeoOpa30BaHMI0 UMC/IOBBIX BBIDAKEHWN W BBIUMC/IEHUSM. [lefiCcTBHTe/bHbIE
yucsa.

CreneHs C Lie/bIM [T0Ka3aTesieM U eé cBoiicTBa. CTaHjapTHas 3aMych YMCa.
Anredpanuyeckue BbIpa)KeHHA
KBagpatHbiii TpéxusieH, pa3/ioykeHue KBaJ|paTHOrO TPExusieHa Ha MHOXKUTETH.

Anrebpanueckasi Apobb. OcCHOBHOe CBOWMCTBO anreOpanyeckoii napo6u. CrokeHue,
BBIUMTAHME, YMHOXKEHHe, JlefieHre anrebpanueckux ApoOeid. PaloHanbHbIE BBIDAKEHUSI U UX
nipeobpa3oBaHue.

YpaBHeHMs1 U HepaBeHCTBA

KBagparHoe ypaBHeHWe, (popMysia KOpHel KBaJpaTHOro ypaBHeHusi. Teopema Buera.
PemeHvie ypaBHeHWH, CBOJSIIMXCS K JIMHEMHBIM UM KBajparHbIM. [Ipocreiimme zapo6GHO-
paLMoHa/NbHbIE YDaBHEHMUS.

'paduueckasi UHTepripeTaLysi ypaBHeHUI C [IByMsl TlepeMeHHbIMH U CHUCTeM JIMHeMHBIX
ypaBHEeHHI C JByMsl TlepeMeHHbIMU. [IprMepsbl pellieHyst CCTeM HeJTMHEMHbIX YPaBHEHUH C IBYMsI
repeMeHHbIMH.

PeltieHre TeKCTOBBIX 3a7jau anredpanyeckuM Criocobom.

UncnoBele HepaBeHCTBA U KX CBOWCTBAa. HepaBeHCTBO € OJHOM IepeMeHHOM.
PaBHOCM/IBHOCTL HepaBeHCTB. JIMHeliHble HepaBeHCTBA C OJHOW TIepeMeHHOM. CHCTeMbl
JIMTHEUHBIX HePaBeHCTB C OZJHOM NlepeMeHHOM.

DyHKIUHU

[Monsitre ¢yHkun. O6acTh ONpeZiesieHUs] 1 MHOKECTBO 3HaueHHi (QyHKImH. CriocoObl
3a/jaHus PYHKLUM.

I'papuk ¢yHkyuu. UYreHue cBoiicTB ¢yHKUMM 1o eé rpaduky. [Ipumeps! rpadukos
(GYHKLMM, OTpakarolUX peajbHble MPOLeCChI.

@OyHKUWY, OMMCHIBAIOIIME TIPSMYI0 U 0OpaTHYIO TMpPOMOPLMOHAIBHbIE 3aBUCUMOCTH, MX
rpaduku. ®yHKUMU y = X%, ¥y = x°, y = VX, y=|x|. ['padmueckoe pelieHre ypaBHEHUA U CUCTEM
YPaBHEHHUH.

9 K/TACC
Yuc1a 1 BEIYUC/IEHUSA

PaijyoHasibHbIe umMC/ia, UppaLlMOHaIbHbIE YKMC/Ia, KOHeUHble U OeCKOHeuHbIe /leCsiTUUHbIe
npobu. MHOXeCTBO [1eMCTBUTENbHBIX 4HWCes, AeHCTBUTE/NbHbIe UHC/a KakK OecKOHeuHble
JiecITHYHbIe ipobu. B3aMHO 0JHO3HAaYHOE COOTBETCTBHE MEX/[y MHOXEeCTBOM JIeiCTBUTETbHBIX
4Kcesl U KOOPJVWHATHOW NIPSIMOM.

CpaBHEHI/Ie AeﬁCTBHTEHBHbIX yucei, apI/ICl)METI/I‘—IECKI/Ie AEﬁCTBHH C I,E[eI‘/JICTBI/IT(%J'I]:HBIMI/I
YHC/1aMU.

Pa3mepbl 00bEKTOB OKPY)KAIOIIIEro MUPA, [/TUTETLHOCTD TIPOLIECCOB B OKPY KAKOLI[EM MUPE.

[TpubmoKéHHOe 3HAuUeHWEe BeMYMHBI, TOUHOCTh NpPUOMKeHHs. OKpyT/jeHHe YHcerl.
[TpuKuKa U OLjeHKa pe3y/IbTaTOB BbIUKMC/IEHUM.

YpaBHeHMs1 U HepaBeHCTBA

JIuHeliHOe ypaBHeHUe. PellleHre ypaBHeHU, CBOASALLUXCS K JIMHENHBIM.



KBagpartHoe ypaBHeHue. PellleHre ypaBHeHUH, CBOJAIIMXCS K KBaJpaTHbIM. brkBazipaTHOoe
ypaBHeHue. [Ipumephbl pellleHUsl YpaBHEHUM TpeTbel U YeTBEPTOU CTereHell pa3/ioyKeHWeM Ha
MHO)KUTEJ/TH.

Periennie Apo6HO-paI[MOHA/ILHBIX YPaBHEHHUH. PellieHre TeKCTOBBIX 3a/lau anreOpanyecKum
METO/IOM.

YpaBHeHUe C [ByMsl MepeMeHHbIMHM U ero rpaguk. PeleHue cucreM [BYyX JMHEWHBIX
ypaBHEHUW C [IByMsl MepeMeHHbIMHU. PellleHre cuCTeM [IByX ypaBHEHMi, OJHO M3 KOTOPBIX
JIMHEHOoe, a [pyroe — BTOPOM cTerneHu. ['padyyeckasi MHTepIIpeTalysi CUCTEMbl YpaBHEHUM C
[BYMsl TlepeMeHHbIMM.

PeltieHre TeKCTOBBIX 3afjau anredpanyeckuM Criocobom.
YucnoBble HEpaBEHCTBA U MIX CBOWCTBA.

PelieHue JMHEMHBIX HEPABEHCTB C OJHOW TepeMeHHOW. PellleHHWe CHCTeM JIMHEHHBIX
HEepaBeHCTB C OJHOUM TepeMeHHOU. KBazpaTHble HepaBeHCTBA. ['padmueckasi MHTeprIpeTarys
HEepaBeHCTB U CUCTeM HePaBeHCTB C IByMs TlepeMEeHHBIMU.

DOyHKIMU

KBazpatuuHasi ¢yHKuusi, eé rpapuk W cBoOWcTBa. Ilapaboma, KOOpAWHATBHI BepIIUHbI
niapaboJibl, 0Cb CUIMMeTpHHU T1apaboJIbI.

I'paduku dyHkuuii: y = kx, y = kx + b, y = k/x, y = x*, y = VX, y = [x| , ¥ ux cBoiCTBa.
YucioBble N0C/1e/|0BaTe/IbHOCTH U NIPOrPeccuu

[ToHsATHE UMC/IOBOM MOC/Ief0BaTe/IbHOCTU. 3aJjaHue M0C/1e[0BaTe/IbHOCTU peKyppPeHTHOU
¢dopmynoii u popMyJsIol n-ro useHa.

ApudmeTtnueckas v reomeTpuueckast mporpeccur. @opMysibl n-ro useHa apupmMeTuuecKom
Yl TeOMeTpHUYeCKOU NPOrpecCrii, CYMMBI ITEPBBIX 1N UIeHOB.

N306pakeHre uieHOB apu(MeTHUeCKON W TreoMeTpUUecKOi TMporpeccMii TOUKaMH Ha
KOOPAMHATHOM IVIOCKOCTHU. JINHeNHBIN 1 5KCIIOHeHLIMaIbHbIN POCT. CII0KHBIE MPOLIeHTHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI YUEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIe pe3yJbTaThl OCBOEHUsS TporpaMMbl ydyeGHOro Kypca «AsrebGpa»
XapaKTepu3yrTCs:

1) naTpuoTHUYecKoe BOCIMTaHHE:

NpOsIBJIEHMEM MHTepeca K TIPOLLJIOMY M HaCTOsLIeMy POCCUHMCKOM MaTeMaTUKH,
L[EHHOCTHBIM OTHOLLEHWEM K [JOCTW)KEHMSIM POCCHMMCKUX MaTeMaTMKOB W POCCHUHCKON
MaTeMaTHUUeCKOU IIKOJIbl, K MCTI0/Ib30BaHUIO STUX JOCTM)KEHUI B PYTUX HayKaxX Y MPUK/IaHbIX

cdepax;
2) rpa)k/laHCKoOe U AYXOBHO-HPAaBCTBeHHOE BOCIIMTAHHeE:

TOTOBHOCTBIO K BBITIOJTHEHHIO O00si3aHHOCTel TpakKJaHWHA W peanu3aliid ero Iipas,
npe/iCTaB/ieHWeM O MaTeMaTHyeCKUX OCHOBaX (YHKLIMOHUPOBaHUS Pa3/MUHBIX CTPYKTYP,
sIBJIEHUM, TpOLeAyp TPakJaHCKoro obiiecTBa (HaripyuMmep, BbIOOPHI, OTMPOCHI), TOTOBHOCTBHIO K
00CY>KIeHUIO 3TUYEeCKHUX Tpo0JsieM, CBS3aHHBIX C TPAaKTUUYECKUM TPUMeHeHHeM [[OCTHKeHUH
HayKH, 0CO3HaHUEM Ba’KHOCTU MOPaIbHO-3TUUECKUX MPHHLUIIOB B [leATe/IbHOCTH YYEHOTrO;

3) TPyAOBOe BoCIMTaHHe:

YCTAaHOBKOM Ha aKTMBHOE yyacThe B pelIeHWH MpaKTUYeCKUX 3ajlad MaTeMaTh4yecKou
HAIpaBJIeHHOCTH, 0CO3HAaHWeM Ba)KHOCTH MaTeMaTH4ecKoro o0pa3oBaHUsI Ha MPOTSKEHUH BCeH
JKU3HU [IJIs1 YCIelliHOW npodecCHoHaMbHOM JieITe/TlbHOCTA U Pa3BUTHEM HeOOXOUMbIX YMeHUH,
OCO3HaHHbIM BBIOODOM M TIOCTPOEHWEM WHAWBUAYa/NbHOM TpaeKTopuu 00pa3oBaHusl U
YKU3HEHHBIX TI/IaHOB C YYETOM JIMUHBIX HHTEPeCOB U 0011[eCTBeHHBIX MOTpeOHOCTel;

4) s3cTeTHUECKOe BOCIUTAHUE:

CTMIOCOOHOCTBIO K SMOLIMOHATBHOMY M 3CTETUUECKOMY BOCIIPUATHIO MaTeMaTHyeCKUX
00BeKTOB, 33/jau, pelleHrH, pPacCyKJeHNH, YMEeHHIO BUZIeTh MaTeMaTHUYeCKre 3aKOHOMEePHOCTH B
VICKYCCTBE;

5) L{eHHOCTH HAaYYHOr0 N03HAHMA:

OpHeHTalell B eSTe/IbHOCTU Ha COBPEMEHHYI0 CHUCTeMY HayuUHbIX IpeZCcTaB/ieHHi 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHSI 4Ye/iOBeKa, TMPHUPOJbl W 0O0IIecTBa, TOHUMaHUEM
MareMaTUueCKod HayKu Kak cdepbl 4ejioBeueCKOW [1eATe/IbHOCTH, 3TAarioB eé pa3BUTUS U
3HAYMMOCTH [IJIsl Pa3BUTUSI LIUBU/IM3Al[UM, OBJlaZileHHeM SI3bIKOM MaTeMaTUKU U MaTeMaThUuecKou
KyJbTypOM KakK CpeJCTBOM TI03HaHUS MHpa, OBJaZileHueM TIPOCTeWIIMMHA HaBbIKaMU
WCCIe[JOBaTe/IbCKOM /leTeTbHOCTH;

6) pusuueckoe BocnuTaHue, GopMHpPOBaHKE KY/IbTYPbI 3J0POBbsi U 3MOLHOHA/IHHOTO
0/1aromostyums:

TOTOBHOCTBIO NIPUMEHSTh MaTeMaTHUUeCKUe 3HaHWsI B MHTepecax CBOEro 3/l0POBbsl, BeJleHUs
310pOBOTO 0Opa3a XW3HM (3[[0pOBOe MUTaHWe, COATAHCUPOBAHHBINA PEXXUM 3aHATHN W OT/bIXa,
peryssipHasi (pr3nuecKasi akTUBHOCTb), C()OPMHUPOBAHHOCTbIO HaBbIKa pequieKCUH, NPU3HAHUEM
CBOETO TpaBa Ha OMKOKY 1 TAKOTO Ke ITpaBa JpPyroro 4eioBeka;

7) 9KO0J/IoruyeckKkoe BoCInuTaHue:

OpUeHTaliell Ha TIPUMeHeHre MaTeMaTWU4YeCKWX 3HaHWM [is pelieHus 3aad B 00sacTu
COXPaHHOCTU OKpY’Karollled Cpefbl, IJIaHWPOBAHUS TOCTYNKOB M OLEHKHM WX BO3MOXKHBIX
TIOC/IeICTBUM /ISl OKPY’KaroIl[el Cpefibl, 0CO3HaHWeM T100anmbHOr0 XapakTepa 3KOJ0THYeCKHX
npob/ieM U myTel uX pelleHus;



8) ajanTanysa K U3MeHAIIIMMCS YCI0BUAM COI[HA/TbHON U MPUPOAHOI CpeAbl:

TOTOBHOCTBIO K /IEWCTBUSIM B YCJIOBUSIX HEONpeZe/léHHOCTH, MOBBILLIEHUIO0 YPOBHS CBOEU
KOMIIeTeHTHOCTU 4epe3 MPaKTUUeCKyH /1eTe/IbHOCTb, B TOM UMC/Ie YMeHHe YUUTbCS y JPYTUx
nofield, mpuobpeTaTb B COBMECTHOM /iesiTe/TbHOCTA HOBbIe 3HAaHWs, HABBIKA U KOMITeTEHLIUH U3
OTbITa /IPYTHX;

HEO6XO,E[I/IMOCTBI-O B Q)OPMI/IPOBHHI/II/I HOBBIX 3HElHI/Iﬁ, B TOM 4ucse (I)OpMy'JII/IpOBaTb naeu,
IIOHATHA, T'UIIOTE3bI 00 oOBeKTax u ABJIEHUAX, B TOM UHC/I€e paHe€e HEW3BECTHBIX, OCO3HABATbH
,I[ECI)I/IL[I/ITBI COOCTBEHHBIX 3HAHUN U KOMHeTEHTHOCTeﬁ, IJIaHUPOBATb CBOé PAa3BUTHE;

CITIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYALMI0, BOCIPUHUMATL CTPECCOBYIO CUTYALIMIO
Kak BBI30B, TPeOYIOIIMI KOHTPMep, KOPPeKTHPOBaTh TPUHUMaeMble pelleHusi U [IeHCTBUS,
(bopMyTpOBaTh 1 OL|eHWBaTh PUCKHU U TIOC/IE/ICTBHSL, (POPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJ/IbTATHI
ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yueOHbIe el CTBUS
Ba3zoBble jloruyeckue AeiicTBHSA:

® BBISIB/IATH M XapaKTepH30BaTh CYIeCTBEHHbIe TMPHU3HAKKM MaTeMaTHUeCKNX OOBeKTOB,
MOHATUM, OTHOILIEHWM MeXJAy TOHATUSIMH, (OpPMYJIMPOBaTh OMpeZie/ieHus]  TOHSTHH,
yCTaHaB/IMBATh CYILeCTBEHHbIM TMPU3HAK KIacCHU(UKAL[M, OCHOBaHWS [Jisi 0000iieHusT |
CpaBHEeHUs1, KpUTepry NPOBO/IMMOTr0 aHaIn3a;

® BOCTIPMHMMATh, ()OPMYJ/IMPOBAaTh W TIPeo0pa30BbIBATH CY)K/IEHWS: YTBepAUTeNbHbIe U
oTpuULIaTe/IbHbIe, eJUHUYHbIe, YaCTHBIE U 0011[1e, YC/IOBHBIE;

® BbISIB/ISITh MaTeMaThuyecKre 3aKOHOMEepPHOCTH, B3aMMOCBSI3M U MPOTUBOpeuus B (hakTax,
JAaHHbIX, HAOMIO/eHUsIX W YTBEp)KJEeHWsX, TipejjiaraTb KPUTEPUH [/Isi  BBISBIEHUs
3aKOHOMEpPHOCTEeHN ¥ MPOTHUBOPEUNii;

® fleslaTh BBIBOJBI C UCIOIb30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTUBHBIX U WHIYKTUBHbBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUM 10 aHaJIOTHH;

® pa3bupaTh Jj0Ka3aTelbCTBa MaTeMaTUUeCKUX YTBep)KAeHHUH (TpsiMble U OT TIPOTUBHOTO),
MIPOBOJUTh CAMOCTOSITE/TbHO HEC/IO’KHbBIe [J0Ka3aTebCTBa MaTeMaTH4YeCKUX (PakTOB, BLICTPAaUBATh
apryMeHTalL[yio, TPUBOAUTb TIpUMepPbl M KOHTPIIpUMepbl, 000CHOBBIBaThH COOCTBEHHbIE

paccyxeHus;

® BpIOMpaTh CrocoO pelleHUsi yueOHOM 3afauM (CpaBHMBATh HECKOJBKO BapHUaHTOB
pelieHus, BBIOMpAaTh Haubosiee TIOAXOASLIMA C YUETOM CAMOCTOSITENIHO —BBIZIe/IeHHBIX
KpUTEpUEB).

Bba3oBble ucciefoBaTe/IbCKHE JeHCTBUA:

® 1ICTI0/1b30BaTh BOMPOCHI KaK MCC/Ie/|0BaTe/IbCKU MHCTPYMEHT M03HaHus, (POpMy/IMpOBaTh
BOIIPOCHI, GPUKCHUPYIOIMe IPOTUBOPeure, MpobieMy, CaMOCTOSITe/TbHO YCTaHAB/IMBATh NCKOMOE U
JlaHHOe, (OpMHPOBaTh TMIIOTE3y, apTYMEHTUPOBATh CBOIO MO3HULMI0, MHEHUE;

® [IPDOBO/IUTb TI0 CaMOCTOSITEJILHO COCTaB/IEHHOMY TUJIAHY HEC/IOXKHBIA 3KCIePUMEHT,
HeOOJbIlIOe HUCC/IefOBaHHe [0 YCTAaHOBJIEHHIO OCOOEHHOCTell MaTeMaTHYeCKOro OObLeKTa,
3aBUCUMOCTeN 00BEKTOB MeXy COOOM;

® CaMOCTOSITE/TbHO (hOPMYJIMPOBATh 0000IIeHNs ¥ BBIBO/BI TI0 pe3y/ibTaTaM MPOBeAEHHOT0
HaO/TI0IeHNs1, UCC/Ie[JOBaHMsl, OLIEHUBATh [OCTOBEPHOCTh TMOyU€HHbIX Pe3y/bTaToOB, BHIBOJIOB U
0006111eHMIf;



¢ [IPOrHO3MPOBAaTh BO3MOJKHOE pa3BUTHE IIpOLjeccCa, a TakKXKe BbIABUI'aTh IIPEAII0/I0KEeHHS O
€ro pa3BUTHH B HOBLIX YC/IOBUSAX.

Pa6ora c uadopmanueii:

® BBISIBJIAATH HEJOCTATOYHOCTh U MU30BITOYHOCTD I/IH(I)OpMaL[I/II/I, JaHHBIX, H606XO,E[I/IMBIX 4
pelieHud 3a/1dauu,

® BLIOMpaTh, AHAIM3UPOBATh, CUCTEMaTU3UPOBATb W HMHTEPIPETHPOBaTh HHGOPMALMIO
pa3/IMUHBIX BUZI0B U (DOpM Mpe/iCTaB/IeHus;

* BpIOMpaTh (hopMy TMpejcTaBieHusi MHGOPMALMKM U WITHOCTPUPOBAThH pelllaeMble 3a/auu
CXeMaMH, ArarpaMMaMu, HHOU TPadrKoi 1 UX KOMOMHALUSIMY;

® OLIeHMBaTh HaJ&KHOCTb MH(OPMALMU MO KPUTEpUsM, TpeJ/I0KeHHbIM YUYUTeIeM WU
c(opMy/IMPOBaHHBIM CAMOCTOSITE/IBHO.

KOMMy}[I/IKaTI/IBHbIe YHUB€pPCA/IbHbIE y'-IEGHLIe ]I[EI‘/’ICTBI/IH:

® BOCIIPUHMMATh U (OPMY/IMPOBaTh CYXKJEHHUSI B COOTBETCTBUM C YCJIOBUSIMU U Lie/ISIMU
o011leHusi, SICHO, TOUHO, 'PaMOTHO BbIpa)KaTb CBOK) TOYKY 3DEHUS] B YCTHBIX M TMHCbMEHHbIX
TeKCTaX, ZlaBaTh IMOSICHEHUS 110 XO/ly pellleHus 3a/laud, KOMMEHTHPOBaTh MO/IyYeHHbII pe3y/ibTarT;

® B X0/le 00CY>KJeHHUsS 3a/laBaTh BOTIPOCHI MO CYIIECTBY 00OCY>XJaeMOU TeMbl, MPO0JeMbI,
pelllaeMOM 3a/jauy, BbICKA3bIBaThb W/I€W, HalleJIeHHbIe Ha TIOMCK peIeHHs, COTIOCTAB/ISATE CBOU
CY>KIEHHUSI C CY)XKJ€HUSIMH JIDYTUX YYaCTHUKOB [Masiora, 0OHapy)kKMBaTh pas3Muuie U CXO/CTBO
TI03WLIMH, B KOPPEKTHOH (popme (hOpMYTMPOBATh Pa3HOT/IACHsI, CBOM BO3pPaXkKeHHUS;

® [Ipe/iCTaB/IATh pe3yJIbTaThl pelleHUs 3a/lauM, SKCIIepUMeHTa, UCC/e[loBaHHsl, MPOEKTa,
CaMOCTOSITe/TbHO BbIOMPaTh (hOPMaT BLICTYTIIEHHS C YUETOM 3a7iay Mpe3eHTaluu 1 0COOeHHOCTe
ayJUTOpUH;

® [IOHMMAaThb ¥ MCII0/Ib30BaTh MPEUMYILeCTBa KOMaH/HON W UHAWBUAYATBHON PabOTHI 1pu
pellleHUH yueOHBIX MaTeMaTUYeCKUX 3a/ay;

® PUHUMATh 1ie/lb COBMECTHOW JIeATe/IbHOCTH, MIAHUPOBATh OPraHM3al[ii0 COBMECTHOU
paboThI, pacrpeziesisiTh BU/bI paboT, Or0BapUBaThCsA, 00CYKAATh MPOLECC U Pe3y/IbTaT paboThI,
0000111aTh MHEHHST HECKOJILKUX JTFO/IEH;

® yYacTBOBATh B IPYNIMOBBIX Gopmax paboTsl (06CyxeHus, 00MeH MHEeHUsIMH, MO3TOBbIe
IITYPMBbI ¥ JPYyTHe), BBIIOJHATH CBOI YacTh PabOThl M KOOPAWHUPOBATH CBOU [I€MCTBUS C
JPYTMMH ujleHaMM KOMaH/Ibl, OlLIeHMBaThb KauecTBO CBOETr0 BK/aJa B OOLMM TMPOAYKT TIO
KpUTepUsIM, C(OPMYIMPOBaHHBIM YYaCTHUKaMH B3aUMOZeHCTBUSI.

PerynssTUBHBIE YHHBepcalbHbIe yueOHbIe JeiiCTBUS
Camoopranusanus:

® CAMOCTOSITeJTbHO COCTAaBJISITh T1J1aH, a/lTOPUTM pelLileHus 3a/lauu (U1 ero 4acTh), BEIOMpaTh
crocob pelieHHsi C yU€TOM WMEIOIIMXCS PecypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh ¥ KOPPEKTHMPOBATh BapDUAHTHI PeLleHU C yU6TOM HOBOW MH(OPMaLIUH.

C dMOKOHTPO/Ib, 3M0].[I/IOHHJ1belﬁ HHTE/1/IeKT:

® B/IaJieTb CriocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoliecca W pe3y/bTaTa peLlieHUs
MaTemMaTH4YeCKOU 3a/lauu;

® ripeABUAETh TPYAHOCTH, KOTOPble MOI'YT BO3HUMKHYTHL IIpHW pellleHUM 3a/daui, BHOCUTb
KOPDpPEKTUBbBI B [OeATeJIbHOCTb Hd OCHOBE€ HOBBIX O6CTOHT€HI>CTB, HaﬁAEHHbIX OI_HI/I6OK,
BbISABJIEHHBIX pr,[[HOCTEﬁ;



® OLIEHMBaTb COOTBETCTBUE Pe3y/ibTaTa [esITeJbHOCTH MOCTABJIEHHOW IIe/Id W YCJIOBUSIM,
OOBSCHSATH IPUYMHBI ZOCTKEHUS WM HeZOCTYDKEHUS 11e/T1, HaXOJWTh OLIMOKY, IaBaTh OLIEHKY
NIPUOOPETEHHOMY OITBITY.

INNPEAMETHBIE PE3YJIBTATBI

K koHuy oOyueHus B 7 Kijacce OOyuyarOL[WiiCs TIOMYYWT CJe[yIOIe TpefMeTHbIe
pe3y/ibTaThbl:

Yuc1a ¥ BEIYUC/IEHUSA

BbIHOJ'IHHTb, coyeTad YCTHble M TIMHMCbMEHHLbIE HpI/IéMbI, apI/I(bMeTI/I‘-IECKI/Ie ,E[(EI;‘ICTBI/IH C
PaliMOHA/IbHBIMU YU C/IdMU.

HaxoauTh 3HAaueHWs UYWC/IOBBIX BBIPA)KEHWI, TMPUMEHATh pa3HOOOpa3Hble CIOCOObI U
NPUEMBI  BBIUMC/IEHUS] 3HAueHWUN [JPOOHBIX BBIPAKEHUH, Cofep)KaluX OOBIKHOBEHHbIE U
JlecSITUYHbIe pobu.

[TepexoauTb OT OfHOW (OPMBI 3alTUCH YMCeNT K APYrou (MpeoOpa3oBbIBaTh [AECITUUHYIO
Jpobb B OOLIKHOBEHHYI), OOBIKHOBEHHYH) B J[IeCATHUHYIO, B UYAaCTHOCTU B OeCKOHEUYHYIO
JeCSITUUHYIO IPOOB).

CpaBHUBAaTh U YIIOPSZ0UMBaTh paLiOHa/bHble YnC/a.
OKpyr/aTh uuca.

BeImonHATh MPUKUAKY MU OLIEHKY pe3yJ/ibTdTd BbI‘H/ICJIEHI/Iﬁ, OLIEHKY 3HAueHUl YMCJIOBBIX
BI)Ipa)KEHI/Iﬁ. BhINoHATE ,E[EI\/’ICTBI/IH CO CTereHAMM C HaTypPa/IbHBIMU TTOKa3aTe/IaAMM.

HPI/IMEHHTB TMPHU3HAKH A€JTMMOCTHU, PA3/I0’KEHWE HAa MHOXHUTE/IM HATYPd/IbHBIX UK CEJI.

PemaTte MpakTUKO-OPUEHTUPOBAaHHbIE 3a/lauM, CBsi3aHHble C OTHOLIEHWEM BeIUYMH,
MPOINOPLMOHA/ILHOCTBIO BEIMUWH, POLIeHTaMU, MHTEPIIPETUPOBaTh pPe3y/IbTaThl pelleHus 3a/au
C yuéTOM OrpaHMueHHUH, CBSI3aHHBIX CO CBOMCTBAMH PaCCMaTPHUBAEMbIX 00BEKTOB.

Anredpanuyeckue BbIpa)KeHHA

HWcronp30Batk anrebpanueckyro TEPMUHOJIOTHIO ¥ CUMBOJIMKY, TIPUMEHSITh e€ B TpoLjecce
OCBOeHMsI yueOHOro Marepuara.

HaXO,ELI/ITb 3HaueHus 6YKBEHHI:IX Bpra)KEHI/Iﬁ MpU 3aJdHHBIX 3HAUYEHHAX ITIepeMeHHbIX.

BbimonHsATs Tipeobpa3oBaHus 11e/10r0 BhIpaXKeHHsI B MHOT'OWIeH TMpHBeJieHHeM MOoA00HbIX
C/laraeMbIX, PaCKpbITHEM CKODOK.

BbINOSHATE YMHOXKEHHWe OJIHOW/IeHa Ha MHOTOWIeH M MHOrOuJeHa Ha MHOTrOUJIeH,
NIpUMeHSTh (JOpMYJIbl KBaJjpaTa CyMMbI U KBa/jpaTa pa3HOCTH.

Ocy1ecTBiATh pasio)KeHWe MHOTOWIEHOB Ha MHO)KMTE/NM C TIOMOILBIO BbIHECEHUs 3a
CKOOKM 00I11ero MHOKHUTeJsl, TPYNIMPOBKY CjaraeMblX, TIpUMeHeHHs (JOpMyJT COKPAIEHHOTO
YMHO>XeHHUS.

[TpumeHsTh mTpeoOpa3oBaHMWs MHOTOYIEHOB /IS pellIeHHsl pas3/iMuHbIX 3aJau U3
MaTeMaTUKH, CME)XHbBIX [PeJIMETOB, U3 PeaJbHOW MPAKTHKHU.

Vcronb30BaTh CBOMCTBA CTeTeHel C HAaTypa/bHBIMU TIOKa3aTeslsiMU AJisi peobpa3oBaHus
BbIp&)KEHUM.

YpaBHeHMs1 U HepaBeHCTBA

Pemath /vHeliHble ypaBHEHMsI C OJHOW MepeMeHHOM, NpUMeHss MpaBu/a mepexoja OT
VCXO/JHOTO YpaBHEHHSI K paBHOCWIBHOMY eMy. IIpoBepsiTb, fIBAsieTCS /M UMC/IO KOPHEM
yPaBHEeHHUSI.



[TpumeHsTH rpadyyeckrie MeTO/ibl IPU pelleHUH JTUHeHHbIX ypaBHEHUN U UX CUCTEM.

HO,E[GI/IpaTb MPUMEPEI ITap 4uce/1, ABJ/JIAINXCA pelleHneM JINHEHHOTr o YPpaBHeEHMs C ABYMS
repeMeHHbIMU.

CrpouTh B KOOpDJMHAaTHOM IIJIOCKOCTHM TpauK JIMHEMHOrO YypaBHEHUS C [ByMs
riepeMeHHbIMH, TI0/1b3YsICh T'PaMKOM, IPUBO/IUTH NIPUMEpbI pellleHus] YPaBHeHUsl.

Pemiate cucTeMbl ABYX JIMHEMHBIX ypaBHEHWH C JBYMsi TlepeMeHHbIMHM, B TOM UHCJIe
rpaguuecku.

CocTaBiATh U pellaTh JMHEHHOe ypaBHEHWe WM CUCTEMY JIMHEMHBIX YpPaBHEHMWM IO
YCJIOBUIO 3a/jaud, WHTEpPIIpeTHpOBaThb B COOTBETCTBMM C KOHTEKCTOM 3ajaud TMOTy4YeHHbIN
pe3y/bTar.

DOyHKIUH

M300pakaTh Ha KOODAMHATHOW TMPSAMOM TOUYKM, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJWHATaM, JIyud, OTPe3KHM, WHTEepBa/bl, 3alMChIBaTh UKWC/IOBbIE TMPOMEXYTKH Ha
anrebpanyeckoM si3bIKe.

OTMeuaTh B KOODJWHATHOW IUVIOCKOCTM TOUKM IO 3aJlaHHBIM KOOpJAWHATaM, CTPOWTh
rpadvku TMHeNHbIX PyHKUMUNA. CTPOUTh rpaduK QyHKLMU Y = |X|.

OnuchIBaTh C MOMOLIBI0 GYHKILIMI M3BeCTHbIE 3aBUCUMOCTH MEXX/y BeJTMUMHAMU: CKOPOCTb,
BpeMsi, paCCTOsIHUE, L[eHa, KOJTMUeCTBO, CTOMMOCTb, TPOM3BO/IUTE/ILHOCTh, BpeMsi, 00EM paboThI.

HaxozauTh 3HaueHWe (yHKLMY 110 3HAUEHUIO eé apryMeHTa.

[TonumaTh rpacduyeckuid crioco® rMpejcTaB/ieHUs] U aHa/iu3a MH(OpMaluM, W3BjeKaTh U
VHTepIipeTUpoBaTh UH(OPMALIUIO U3 TPaMKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHily oOyueHuss B 8 Kijacce 0OyvyarOL[WIiCS TIOMYYUT CJIeyIOLIMe TIpeJMEeTHbIe
pe3y/bTaThl:

Yucna v BBIYUCTIEHUS

Vcnonb3oBaTe HayvajbHble TPeJCTaB/AeHHsT O MHOKECTBe J[eHCTBUTEbHBIX YHuCen [Jis
CpaBHEeHUs], OKDYIJIeHUs] W BBIYMC/IEHUM, M300pakaTh [eMCTBUTE/IbHbIE UMC/Ia TOUYKAaMU Ha
KOOpPJWHAaTHOM NPSIMOM.

[TpuMeHSTH NOHATHE apUPMETUUECKOT0 KBa/IpaTHOI'O KOPHSI, HAXOAUTb KBa/JJpaTHbIe KOPHH,
WCIIO/IB3ys TIPU HeOOXOJMUMOCTH KalbKyJ/SITOP, BBINOJMHATE MPeo0pa30BaHUsI BBIPAKEHHUH,
coJieprKalux KBaJpaTHbIe KOPHU, UCII0/Ib3Ysl CBOMCTBA KOPHEH.

Vcnonb3oBaTh 3amucyd OOMBIIMX W MaJbIX UYHCE/ C TIOMOIIbI0 ZIeCATUYHBIX Apo0eid u
crerienei uucia 10.

Anrebpanyeckue BbIpaKeHUs

[IpuMeHSITb TIOHSITUE CTeTeHW C IieJIbIM I10Ka3aTesieM, BBITIO/IHATE TIpeoOpa3oBaHus
BBID@KEHU, COZIepXKall[UX CTeTeHU C Lie/IbIM TT0Ka3aTesIeM.

BLIMOMHATE TOXKJECTBeHHbIe MpeoOpa30BaHUs pALMOHAbHBIX BBbIPA)KEHUM Ha OCHOBe
TIPaBUJI IeMICTBUI Ha/l MHOTOWIEHAMH U aireOpanuecKMu po0smu.

PaCKJ'Ia,E[BIBaTB KBa,E[paTHbII‘/JI TpéX‘-I]'IEH Ha MHO>XHUTeJIN.

[TpumeHsTH TpeoOpa30BaHus BEIPKEHHUH /IS pellieHrs pa3/MyHbIX 33/jau U3 MaTeMaTHKHY,
CMEXXHBIX NTPeIMeTOB, U3 peasbHON MPaKTHUKHU.

YpaBHeHMs1 U HepaBeHCTBA



Periate vHelHble, KBa/paTHble YpaBHEHUsI U palL{MOHa/bHble ypaBHEHUs], CBOJSALIMeECS K
HUM, CUCTeMbI [IByX ypaBHEHUH C IByMsI IlepPeMEeHHbIMH.

[TpoBoAWTH MpoOCTeNILIMe WCC/IeOBaHUSl YPaBHEHUM M CUCTEM YpPaBHEHUU, B TOM YMCJIe C
NpyMeHeHreM rpaduueckux npejcTaBieHrl (yCTaHaB/IMBaTh, UMeeT JIM ypaBHeHHe UM CUCTeMa
YPaBHEeHUH pellleHus], ec/ii UMeeT, TO CKOJIbKO, U IIpoyee).

[Tepexoguth OT c/10BecHOM (OPMY/IMPOBKM 3ajaud K eé ajrebpanueckoil Mofenu c
TIOMOIIBI0  COCTaB/IeHWsl yYPaBHEHWsT WIM CHUCTEMbl ypaBHEHHWM, WHTEpPIPeTUPOBaTh B
COOTBETCTBUM C KOHTEKCTOM 3a/lauy MOJTyUeHHbIN pe3ysibTarT.

[TprMeHsTh CBOMCTBA UMC/IOBBIX HEPABEHCTB [l CPaBHEHMS], OLIeHKH, pellaTh JTUHelHble
HepaBeHCTBa C OJHOM TepeMeHHOM M UX CHUCTeMbl, [aBaTb rpauyecKyr0 WIIHOCTPALUIO
MHO>KeCTBa pelleHrii HepaBeHCTBa, CHUCTeMbl HEPABEHCTB.

DyHKIUHU

[ToHMMaTh 1 MCIO/H30BaTh (DyHKLMOHA/IBHBIE TTIOHSATHS U SI3bIK (TEPMHUHBI, CUIMBOJTHUECKHEe
0003HaueHus1), Oripe/iesisATh 3HaueHre (GYHKLMY 110 3HaUeHUI0 apryMeHTa, omnpe/iesisiTh CBOMCTBa
¢byHKUMY 10 eé rpaduKy.

CrpouTh rpadyKy 371eMeHTapHbIX (PyHKLWK BU/JA:

y=k/x,y =x%y=x%y=[x|, y = VX, ONMCbIBaTL CBOMCTBA YMCIO0BON (PYHKLHH IO eé
rpauKy.

K koHuy oOyueHns B 9 Kijacce oOyuyarOL[WiiCs TIOMYYWT CJe[yIOe TpeJMeTHbIe
pe3yJbTaThl:

Yuc1a ¥ BEIYUC/IEHUSA
CpaBHHYBaTh ¥ yNOPSA0UMBaTh palMOHa/IbHbIE U UPpPaLOHA/IbHbIE YKCIa.

BhInoHATE apI/ICl)METI/ILIECKI/IE ,E[EI\/’ICTBI/IH C paljMOHA/IbHBIMH 4YMC/1dMH, COYeTasd YCTHbIe U
INNCbMEHHEbIe HpI/IéMbI, BBITIO/THATH BBIUKMC/I€EHUSA C UPPALIMOHA/IbHBIMHA UM C/IdMHU.

HaXO,E[I/ITb 3HAUeHUsI CTeTleHeH C LeJbIMU II0OKa3aTejaaMu U KOPHEfI, BBIUHC/IATH 3HAUYEHUA
UKMC/I0BBIX Bpra)KEHHﬁ.

OKpyr/siTh [IeHCTBUTE/IbHbIE UKWC/A, BBIMNONHATh TNPUKUIKY Ppe3y/bTaTa BbIYMC/IEHUH,
OLIEHKY YMCJIOBBIX BbIpa’KeHHUH.

YpaBHeHMs1 U HepaBeHCTBA

Pemath 1HelHbIe ¥ KBa/ipaTHbIe YPaBHEHUs], yDaBHEHUS, CBO/SLIMECS K HUM, IPOCTeNILIe
pOOHO-palLOHa/IbHBIE YPaBHEHUS.

Pemath cucTembl /IBYyX JMHEMHBbIX YpaBHEHUM C JABYMs NlePeMEHHbIMU M CUCTeMbI JBYX
yPpaBHEHMI, B KOTOPBIX OZJHO YPaBHEHUE He SIB/ISeTCs IMHeUHbIM.

PemiaTh TekcToBble 3aZlauM asrebpanueckuM CriocoboM C TOMOLbIO COCTaBJ/Ie€HUs
yPaBHEHUsI WA CUCTEeMBI [IBYX YPaBHEHUH C IByMsI IepeMeHHbIMHU.

[TpoBOaUTH MpoCTelilve UCCaeJ0BaHUsI YPDaBHEHUM U CUCTEM ypaBHEHUM, B TOM YMCJIe C
npYMeHeHreM rpadruyeckux rnpejcraBieHui (yCTaHaB/IMBaTh, UMeeT JIM ypaBHeHUe WK CUCTeMa
yPaBHEHHH pelLleHus], eC/I1 UMeeT, TO CKOJIbKO, U Ipouee).

PemaTh /MHelHble HepaBeHCTBA, KBaZpaTHble HEPABEHCTBA, M300pa)kaTh pelIeHHe
HEepaBeHCTB Ha YMCJIOBOMW MPSIMOM, 3alMChIBATh pellleHre C TOMOLLbI0 CHMBOJIOB.



PeraTe crcTeMBI JIMHEHHBIX HEpPaBEHCTB, CUCTE€MbI HEpABEHCTB, BK/IFOUAIOIIe KBaJpaTHOEe
HEepaBeHCTBO, I/1306pa>KaTb penieHre CUCTeMbl HEPABEHCTB Ha UKCI0BOH HpHMOﬁ, 3dITMChIBATDH
pelrieHyre C IIOMOIIbH0 CMMBOJIOB.

Wcrnionb3oBaTh HepaBeHCTBa [PY pPellleHUH pa3/IMuHbIX 3a/au.
DOyHKIMU

PacriosHaBaTh ()yHKI[MM M3yUeHHbIX BUJOB. [I0Ka3bIBaTh CXeMaTUUeCKH pacrosioyKeHue Ha
KOOD/IMHATHOM TIOCKOCTH rpadrKoB GYHKIMHA Buja: y = kx, y = kx + b,y = k/x,y = ax’ + bx + ¢,y
=X, y = VX, y = |X|, B 3aBMCMMOCTH OT 3Ha4YeHUM KO3()PUIMEHTOB, ONUCHLIBATL CBOWCTBA

()43 1901%178
Crtpoutb ¥ u300paxkaTb CxemMaTUyeCKW rpaduKd KBaZipaTUUHbIX (DYHKIMMA, OIMUCHIBATh
CBOMCTBA KBa/IpaTUYHbIX (PYHKLIMK 10 MX TpauKam.

Pacrnio3HaBaTh KBa/[paTUUHy0 QYHKIUIO TI0 GopMYyIie, IPUBOAUTD MPUMephl KBaZlpaTUUHbBIX
(GyHKLUMM U3 peasibHOW XXKU3HU, GU3UKH, TeOMeTpHH.

YucnoBbie Mmoc/1eJ0BATE€/IbHOCTH M Mporpeccuu

Pacrio3HaBaTh apu)MeTHUECKYIO0 U TeOMeTPHUYeCKYH0 MPOTrPecCHH TMPH pasHbIX criocobax
3a/1aHusl.

BbINOMHATE BBIUMC/IEHUS C MCIO/b30BaHUEM (OpPMyJ N-TO ujeHa apyupMeTHUUecKonl U
reoMeTpUUYeCcKOi MPOrpeccuid, CyMMbI MePBbIX N UJIEHOB.

I/1306pa>1<aTL UJIeHBI I10C/1Ie10BAaTe/IbHOCTH TOYKaMH Ha KOOp,E[HH&THOfI ITJIOCKOCTH.

Pemath 3a/1aum, CBsI3aHHbIE C YMC/IOBBIMH T10C/I[0BAaTEIbHOCTSIMY, B TOM YMCJIe 3a/lauy U3
peasibHOM »KU3HU (C UCII0/Ib30BaHUEM KasbKyJ/STOPa, LIU(POBLIX TEXHOIOTUM).



TEMATHUYECKOE IVNIAHUPOBAHUE

7 KIIACC
KosmmyecTBo yacoB
Ne /i HaumeHoBaHMe pa3je/ioB U TeM Konrponsupre | Tpaxruaeckue OnekTpoHHbIe (udpoBbIie)
NMpOrpaMMblI Bcero oOpa3oBaTe/bHbIE pecypchl
paboTbI paboThI
1 EI?CCJJ:; M BEIYHCTICHHS. PariioHaTbHbie 25 1 https://m.edsoo0.1u/3T9611 VNP
2 AnrebGpanueckiie BbIPDayKeHHsI 27 1 https://m.edsoo0.ru/XKZQS616W
3 YpaBHeHUsI ¥ HePaBeHCTBA 20 1 https://m.edsoo.ru/6M3BVY10F
4 KoopauHats! 1 rpaduku. PyHKUKUU 24 1 https://m.edsoo.ru/HIOIBN9VV
5 [ToBTOpEHUE 1 0006IIIEHHE 6 1 https://m.edsoo.ru/XBWB68A XB
OBLIEE KOJIMUECTBO YACOB I10 102 5 0
[MTPOI'PAMME



https://m.edsoo.ru/XBWB68AXB
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/3T9611VNP

8 KVIACC

KosmmuecTBO yacoB

Ne n/m HaumeHoBaHMe pa3/ie/ioB U TeM JeKTpoHHBIe (1{u¢poBbIe)
il NPOrpaMMbI Bcero KonTponeHbie | IpakTiieckue oOpa3oBaTe/bHbIE PeCypChI
padoThI padoThI
| | ‘incnawseracreni. Keagparibie 15 https://m.eds0o.r/0RMAGNHCK
KOpHU
) Yucsa v BerurcsieHust. CTerneHsb C Lie/bIM 7 https://m.edsoo.rw/Q7 A3CXOIL
1I0Ka3aTesieM
3 | AureOpanveckue Bbipakerms 5 1 https://m.edso0.ru/GB7K30KCG
KBazipaTHbIV TpEXUsieH
4 AJIreOpantieckue BLIpaKEHHS. 15 1 https://m.edsoo.ru/Y683RP1V9
AsnrebGpanueckast Apo0b
5 | YPapHeH u iepasercsa. KeagparHbie 15 1 https://m.edsoo.ru/UDKT3SXOP
ypaBHeHUsI
g | YPABHEHII i HepaBeHCTRA. CHCTEME! 13 https://m.eds00.r/1COHSLYTW
ypaBHeHUH
7 YpaBHeHus1 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/5DGS10004
8 @DyHKMKU. OCHOBHbIE IOHATHUS 5 https://m.edsoo.rui/30QTSJORU
9 OyHK1MU. YncoBble QyHKIUN 9 https://m.edsoo.ru/B2NFZC7XH
10 [ToBTOpeHUe 1 060611IeHIe 6 2 https://m.edsoo.rt/SQCVEUFOT
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOT'PAMME



https://m.edsoo.ru/SQCV6UFOT
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/0RMAGNHCK

9 KVNIACC

KosmmuecTBO yacoB

Ne HaumeHoBaHHe pa3/ie/iOB U TeM OnekTpoHHbIe (U poBHIe)
n/n MPOrpaMMbI Bcero Konrposbabl | IlpakTiieckne o0Opa3oBaTe/bHBIE PeCypChl
e padoThI padoThI
1 Uucna v Bblunc/enus. [leliCcTBUTe/IbHbIe 9 https:/m.edsoo.r/E9QJ7ONTB
yncsia
2 yPaBUH CHIA 1 HEPABEHCTRA. ¥ paBHeHHs C 14 1 https://m.edsoo.rw/LLGLQKIU2
O/THOM TIepeMeHHOMN
3 | YpaBHeHH i HepaBeHcTsa. CHCTEMEI 14 1 https:/m.edsoo.ri/UTNAJAKLP
ypaBHeHUM
4 YpaBHeHUs1 U HepaBeHCTBa. HepaBeHCTBa 16 https://m.edsoo.ru/ZFUMLNDJK
5 DyHKLUU 16 https://m.edsoo.rut/SYHPVCOAU
6 YncoBble MOC/ieI0BaTeIbHOCTH 15 https://m.edsoo.ru/L.T2RT120J
7 | TlosToperme, obobmenme, cucremamisans 18 1 https://m.eds00.r/YMZ3IOUNQ
3HAHWIN
OBLIEE KOJIMYECTBO YACOB I10 102 6 0
ITPOTPAMME



https://m.edsoo.ru/YMZ3IOUNQ
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/E9QJ7QNTB

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IbBTATAM OCBOEHUSA

OCHOBHOI OBPA30BATEJ/IbHOM ITPOI'PAMMBI

7 KJIACC
Kop .
IDOBEDSEMOL IIpoBepsieMble npeAMeTHbIE pe3y/IbTaTbl 0CBOeHNSI 0CHOBHOU
pobep oOpa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111ero 006pa3oBaHHus
0 pe3yjbTaTa
1 Uucsia U BBIYUCTIEHUS
11 BbIMOMHATh, coueTasi YCTHbIe W TMChbMeHHbIe TIPUEMBI, apudmeTUuecKue
) JIeMCTBUSI C paljMOHaIbHBIMUA YU C/IaMU
HaxoquTh 3HaueHWs YMCIOBBIX BbIpaKeHWH, NPUMEHSITh pa3HooOpa3Hbie
1.2 CcrocoObl W TIPUEMBI  BBIUMC/IEHWS] 3HaueHWd ApPOOHBIX BbIpAKEHUH,
COJIepsKaIX 0OBLIKHOBEHHBIE U JIeCITUUHBIE [POOH
[TepexouTh OT OJHOU (OPMBI 3aTTMCH YMCeN K JIpyroi (1TpeoOpa3oBLIBaTh
1.3 JeCITUYHYIO Opo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IECATUUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIeCATUUHYIO PO0b)
1.4 CpaBHUBATH Y YIIOPS0UYUBATh paliiOHa/IbHbIe UKc/ia
1.5 OKpyIJ/ISATh UKc/ia
BBLIMOMHATE TPUKUIKY M OLIEHKY pe3yJjbTaTa BbIYMC/IEHUM, OLEHKY
1.6 3HAUeHWM UMCIOBLIX BbIpa)KeHUM. BLITIONHATEL AEMCTBUS CO CTETIeHSIMHU C
HaTypa/bHbIMU MOKa3aTe/siMU
17 [MpyMeHATb TpHU3HAKU [IeJIMMOCTH, pa3/oXKeHWe Ha  MHOXUTeNH
' HaTypasbHbIX UHCeI
Permiath MpakTUKO-OpHEHTUPOBAHHBIE 3aflaui, CBsI3aHHBIE C OTHOIIEHHEM
18 BeJTMUNH, TMPOTOPLIMOHA/IBHOCThIO BeJIMYMH, TpPOLIeHTaMH,
' HMHTEpIIPeTUPOBaTh pe3y/bTaThl pellleHusl 3aZiau C YYETOM OrpaHHuYeHUH,
CBSI3aHHBIX CO CBOMCTBAMHU pPaCCMaTPUBAaeMbIX 00BEKTOB
2 Anrebpanueckue BbIpaKeHHsI
21 M cronb3o0BaTh anrebpanyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IIPUMEHSTh
) eé B Ipoljecce 0CBOeHUsl yueGHOro MaTepuasa
29 HaxoguTh 3HaueHUsi OyKBeHHBIX BbIDa)KEHUW TPU 3a/jlaHHbIX 3HAUEHUSX
) TepeMeHHbIX
23 BbIMmo/iHATE ~ TIpeoOpa3oBaHUs  II€/IOT0  BBIP@XKEHUSI B MHOTOWIEH
) TIpYBe/ieHreM MOA0OHbIX C/laraeMbIX, PACKPhITHEM CKOOOK
24 BLINOMHATE YMHOKEHME OJIHOY/IeHa Ha MHOTOWIeH M MHOroujeHa Ha
' MHOTOUJIEH, IPUMEHSITh POPMYJIbl KBaJipaTa CyMMbI U KBaJipaTa Pa3HOCTH
Ocy1ecTBAATh pa3/io’keHHe MHOTOUYIEHOB Ha MHOXWUTENMU C TIOMOLbIO
2.5 BbIHECEHUs] 3a CKOOKHM OOIero MHOXKWTeJisl, TPYIIHUPOBKUA CJlaraeMbix,
ripyuMeHeHst HOPMYJT COKPAILIEHHOTO YMHOKeHUsI
26 [TpuMeHSTH MpeoOpa30BaHKs MHOTOUJIEHOB /IJ1s1 PeIIIeHHs Pa3/IMYHbIX 3a/jau
) 13 MaTeMaTUKH, CMEKHBIX IPeJMETOB, U3 PeasibHOU MPaKTUKU
27 Vcnonb30BaTh CBOMCTBA CTeMeHeW C HaTypaJbHbIMM TOKasaTelasiMU AJisi
) nipeoOpa30BaHUsl BEIDayKeHUH
3 YpaBHeHUs1 U HepaBeHCTBa
31 Pemmiath JiMHelWHbIe ypaBHEHHs C OJIHOUW TlepeMeHHOM, TpUMeHsisi TIpaBuia

repexofia OT UCXOJHOTO YpaBHEHUs] K paBHOCWILHOMY emy. IIpoBepsiTh,




SABJIAETCS JIM YUCJI0O KOPDHEM YDABHEHUA

[TpyuMeHSTb TpaduuecKkre MeTObI TPYU PellieHUH JIMHeMHbIX YpaBHeHUH 1

3.2
VX CUCTeM
33 [TopbupaTh TpUMephl Tap YMCeN, SB/SIOUIMXCS pelleHreM JIMHeHHOTro
) yPaBHeHUsI C IByMsl [TlepeMeHHbIMU
CTpouTh B KOOPAWHATHOM IUIOCKOCTH IpaMK JIMHEWHOrO YpaBHEHUs C
3.4 JByMsl TlepeMeHHbIMM; TI0/Ib3ysiCb TpadyKOM, TPUBOAUTH TPHUMEpHI
pellleHNs] ypaBHeHMUs
35 Pemiate cucTeMbl [ByX JMHEHHBIX YPaBHEHUH C ABYMs IlepeMeHHbIMH, B
) TOM uucsie rpaduuecku
CocTaBiATh M pellaTh JIMHEHMHOe YypaBHEHWE WM CUCTEMY JIMHEHHBIX
3.6 yPaBHEHUH MO YC/IOBUIO 3a/aud, WHTEepIIpeTHpOBaThb B COOTBETCTBUM C
KOHTEKCTOM 3a/lauM Oy4YeHHbIN pe3y/ibTar
4 KoopauHats! U rpaduku. PyHKLIKU
N300pakaTb Ha KOOpPAMHATHOW TIPSIMOM TOUKM, COOTBETCTBYIOIIVE
4.1 3aZlaHHBIM ~KOOpJMHATaM, J/y4d, OTpe3KH, WHTepBajbl, 3alllCbIBaTh
YKCIOBBIE TPOMEKYTKH Ha anrebpanyeckoM si3bIKe
4.2 OTmeuaTs B KOOPAMHATHOM MJIOCKOCTH TOUYKH IO 3a/laHHBIM KOOp/IMHATaM
4.3 CrpouTts rpadvku MMHEeNHbIX QyHKUKUKA. CTpoUTh rpadmK QyHKUMHU Y = [X|
OnuceiBaTh C TOMOLIBI0 (PYHKLMM W3BECTHblE 3aBUCHUMOCTH MeXAY
4.4 Be/IMUMHAMHU: CKODOCTb, BpeMsi, pacCTOsiHMe, 1ieHy, KOJIN4eCTBO,
CTOMMOCTb, TTPOM3BO/IUTE/ILHOCTh, BpeMsi, 00bEM pabOThI
4.5 HaxoauTthb 3HaueHue (yHKLMU 10 3HAUEHHUIO e€ apryMeHTa
[TonnmaThb rpacuueckuii criocob npezcTaB/ieHys U aHaaM3a WHGOPMaLUY,
4.6 V3BJieKaTb M MHTEpHpeTHpoBaTh MH(OpMaLui0 U3 rpa(uKoB peanbHbIX
TIPOLIECCOB U 3aBUCUMOCTEN
8 K/TIACC
Kopg, .
IDOBEDSEMOLro IIpoBepsieMble peMeTHbIE Pe3y/IbTaThl 0CBOeHH 0CHOBHOM
posep oOpa3oBaTe/jIbHON MPOrpaMMbl 0CHOBHOT0 00111ero o6pa3oBaHuA
pe3y/bTarTa
1 Uuncsia ¥ BBIUMC/IEHUS
Vcnosib30BaTh Havya/lbHbIE TIPeCTaBAEHUsS O MHOXKECTBE JeMCTBUTEIbHBIX
1.1 yucesn [ CpPaBHeHUWs, OKpYIJIeHHWsS U BBIYUC/IEHWH, H300paXkaThb
[EeNCTBUTE/IbHBIE YMC/Ia TOYKaMK Ha KOOPZIMHATHOW NIPSIMOU
[TpuMeHsSTh TIOHATHE apUPMeTHYeCKOro KBaZlpaTHOTO KOPHS, HaXOJAWTh
1.2 KBaJlpaTHble KODHH, UCIIO/b3ys TIPH HeoOXOAWMOCTH Ka/bKyJISITOP,
' BBITIOJIHATE TIpeoOpa3oBaHvsl BbIDOKEHWM, CO/leprKallliX KBaJpaTHbie
KODHM, WCII0JIb3Ys1 CBOMCTBA KOPHEU
13 Wcronp30BaTh 3ammcy O0JBIINX U MasIbIX UKMCEeN C TIOMOLIBIO 1eCITUUHBIX
) Jpobeii 1 crenieHeit uncsa 10
2 Anrebpanueckue BbIpaKeHHsI
[IpyMeHATb TOHATHE CTeNeHu C LieablM [I0Kas3aTeseM, BbINOJHATh
2.1 rnpeoOpa3oBaHusl  BLIPAKEHWH, COJiepXKalllUX  CTeleHW C  LeJIbIM
roKasaresem
2.2 BBINOMHATE TOX/IeCTBeHHbIe Mpeobpa30oBaHusl PALIMOHAIbHbBIX BhIpaXKeHUH




Ha OCHOBe TpaBW/ [JeWCTBUM HaJ MHOTOWIEHaMHM U anreOpandyeCKUMH
IpobsMu

2.3 PacksiazipIBaTh KBa/|paTHbIN TPEXUIEH HA MHOKUTE/IN
24 [TpumeHsTH peoOpa30BaHUsI BLIPAYKEHUH [IJIsl PellleHus pa3/IMYHbIX 3a7iay
] 13 MaTeMaTUKH, CMEXKHBIX [Pe/IMeTOB, U3 pealbHOW NPaKTUKU
3 YpaBHeHUsI U HEDABEeHCTBa
31 Pemiate MHeliHble, KBaJipaTHble YPaBHEHUS U paljuOHa/IbHble YpaBHEHUs,
) CBOJALLMECS] K HUM, CUCTeMBI JBYX YPaBHEHUH C IBYMs IeEPeMEHHBIMU
[TpoBOAUTE MpOCTeNILIMe UCC/Ie0BaHNS YPaBHEHUM U CUCTEM ypaBHEHUH, B
39 TOM UMCJie C IPUMeHeHueM rpauuecKux npe/cTaB/ieHni (yCTaHaB/IUBaTh,
' VIMeeT /11 ypaBHeHHe WM CUCTeMa ypaBHeHWM pelleHMs], eC/id UMeeT, TO
CKOJIbKO, ¥ TIpOYee)
[TepexoauThb OT croBecHOW (HOPMYJIHPOBKH 3aZiaui K eé anrebpanyeckoit
33 MOZle/I1 C TIOMOILBI0 COCTaBJ/IeHUSI YPaBHEHUSI WM CUCTeMbl ypaBHEHWH,
' VHTepIpeTUpoBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jaud I10J1yueHHbII
pe3yJbTaT
[IpMeHATH CBOMCTBA YMC/IOBBIX HEPABEHCTB /I CPaBHEHUs, OLI€HKHU,
34 pellaTh JIMHeWHble HepaBeHCTBA C OJHOW TMepeMeHHOW U WX CHUCTEMBbl,
' JlaBaThb rpauuecKyro WIMIOCTPALMI0 MHOXeCTBa pellleHU HepaBeHCTBa,
CUCTeMbl HepaBEeHCTB
4 DYHKLNU
[ToHMMaTh U UCII0JIB30BaTh (PYHKL[MOHA/IbHBIE TTOHATHSA U SA3bIK (TEPMUHBI,
4.1 CUMBOJIMUecKre 00O03HaueHUst), OrpejensTb 3HaueHWe GYHKLUWU T10
3HaUyeHUI0 apryMeHTa, Orpe/ie/isiTh CBOMCTBA (DYHKLMU 10 eé rpaduky
40 Ctpoutb rpadvKy 371eMeHTapHBIX QPyHKUMM Buga: y=k/x,y =x%, y =x3,y =
) |x|, onrchIBaTH CBOMCTBA YMC/IOBOU (DYHKLIMY 110 eé rpaduKy
9 KJIACC
Kopg, .
IDOBEDAEMOL0 IIpoBepsiemble npeAMeTHBIE pe3y/IbTaTbl 0CBOCHHS OCHOBHOU
pobep oOpa3oBaTe/IbHON MPOrpaMMbI 0CHOBHOT0 00111ero 00pa3oBaHus
pe3y/ibTarTa
1 Uncsia ¥ BBIYUC/ICHUS]
1.1 CpaBHUBaTh M YIIOPSIJ0UMBATh pallMOHA/IbHbIE U MppaLMOHAa/IbHbIe YMC/Ia
BreinonHsATe apudMeTHueckue AeWCTBUSI C paLMOHaIbHBIMM UHCIaMH,
1.2 coueTast yCTHble M TMCbMeHHble IPUEMBI, BBIOHATh BBIUMC/IEHUS C
VppaLMOHA/IbHBIMUA YMC/IaMU
13 Haxoauth 3HaueHHsi CTereHell C LieJIbIMM [IOKas3aTe/ssMAd U KOpHeW,
] BBIUMCJISATh 3HAUEHUS] YUMC/IOBBIX BbIpaKEHUIN
14 OKpyI/IsiTh [elCTBUTe/IbHbIE YWC/IA, BBIMOMHATh NMPUKUIKY pe3ysbTaTa
) BBIUKC/IEHUM, OLIeHKY YMCJIOBBIX BbIpaXKEeHUU
2 YpaBHeHUs1 U HepaBeHCTBa
21 Pemath /iMHeliHble U KBaJipaTHble YpaBHEHUs], ypaBHEHMs], CBOSIINECS K
) HUM, TIPOCTelIIMe ApO0OHO-pal[OHa/IbHbIE YDAaBHEHUST
Pemartes cucremsl ABYX JIMHENMHBIX YPaBHEHUU C JIBYMs [IepeMeHHbIMHU U
2.2 CUCTEeMBI /IBYX ypaBHEHUM, B KOTODbIX OJIHO YpaBHEHHe He SB/ISeTCS

JINHEeHHBIM




2.3

PemiaTh TekcTOBble 3afauM anrebpanyeckKuM CIoco60OM C IOMOLIbO
COCTaB/IeHUS] YpaBHEHHsI WM CUCTeMbl [JBYX YpaBHEHUW C [JBYMs
repeMeHHbIMU

2.4

[TpoBOAUTL MpOCTeNILIMe HCCel0BaHUsl YDABHEHUM M CUCTEM yPaBHEHUH,
B TOM UHCJ/ie C TIpUMeHeHreM Tpadryeckux TpejcTaBaeHui (Harpumep,
yCTaHaB/IMBaTh, UMEET JIM ypaBHEeHVe WU CUCTeMa ypaBHEHUH pelleHus,
€CJIU UMEeT, TO CKOJIbKO)

2.5

Pemiath MHeHHbIe HEPABEHCTBA, KBa/[paTHbIe HEPABEHCTBA, N300paXkaTh
pellieHVe HEepaBeHCTB Ha YWC/AOBOM TMpPSIMOM, 3alWChIBaTh peLIeHue C
TIOMOILIbI0 CUMBOJIOB

2.6

Pemath CHCTeMBbI JIMHEHHBIX HEpPABEHCTB, CUCTEMbl HEPABEHCTB,
BK/TIOYAOLI[e KBaJpaTHOe HePaBeHCTBO, M300pa)kaTh pellieHre CUCTeMbI
HEPaBEeHCTB Ha YMCIOBOW TMPSIMOM, 3allMChIBaTh PeIleHWe C TOMOIIbIO
CUMBOJIOB

2.7

Vicnosib30BaTh HEpaBeHCTBA MIPU PellieHNH pa3/InyHbIX 3a/1au

DyHKIMU

3.1

Pacrio3HaBaTh (YHKLMK W3yYeHHBIX BHAOB. [10Ka3biBaTh CXeMaTUUYeCKH
pacriosio’keHre Ha KOOPJMHATHOM TMJIOCKOCTH TpapuKoB (PyHKIMM BUJA:
y=kx, y=kx+b, y=k/x, y=ax?’+bx+c, B 3aBUCMMOCTH OT 3HaueHUI
K03(hdUIIMeHTOB, ONMMChIBAaTh CBOMCTBA (PYHKILIUM

3.2

[TokasbiBaTh CXeMaTUUeCKH PacrioioykeHre Ha KOOPAMHATHOM T/I0CKOCTH
rpadukoB yHKLMN BUJA Y = VX, Y = |x| ¥ ONUChIBaTh CBOMCTBA PYHKLIUIA

3.3

CTtpouTb 1 M300pakaTh CXeMaTHUeCKH rpadMKH KBaJpaTUUHBIX (DyHKIIHH,
OMNMChIBaTh CBOMCTBA KBa/IpaTUUYHBIX (DYHKLIMM MO WX rpadykam

3.4

Pacrio3HaBaTh KBaZjpaTU4HylO0 (QYHKLUIO 10 (opMyse, NPHUBOAUTH
NpUMepbl KBaZIpaTUYHbIX (YHKLMHA M3 peanbHOM >KU3HM, (UMK,
reoMeTpUU

ApudmeTrueckas U reoMeTpryecKasi Iporpeccumn

4.1

Pacrio3HaBaTh apu()MeTUYeCKyl0 W TeOMeTPUYEeCKYHO TPOTPecCHH TIpU
pa3HbIX criocobax 3afaHust

4.2

BLIMIOSHATE BBIUMCIAEHUS] C UCMOb30BaHWEM ¢GoOpMysl h-TO ujieHa
apudMeTHUeCKOl M TeoMeTpUYeCKOW MpOrpeccyid, CyMMbl TepBbIX N
Y/IeHOB

4.3

I/I306pa)KaTb YIeHbl I10C/j1eA0BaTe/IbHOCTHM TOUKdAMKM Hd KOOp,E[I/IHaTHOf/i
TIJIOCKOCTH

4.4

PemiaTh 3a/1aui, CBsi3aHHbIE C YUC/IOBBIMU TI0C/Ie/JOBATeIbHOCTSIMH, B TOM
yuc/ie 3ajjaud U3 peasbHOU >KU3HU (C MCIO/Ib30BaHHWEM KasbKy/sTOpa,
LIM(POBLIX TEXHOIOTHIA)




ITPOBEPAEMBIE 3J/IEMEHTBI COJEPKAHUA

7 KJIACC
Kop IIpoBepsieMblii 3/IeMeHT COAep>KaHHUA
1 Yucia ¥ BEIYMC/ICHUS
[lpobu OObIKHOBEHHBIE U [leCATUUHbIE, TIepexof OT OJHOM (hOpMbI 3amMcH
1.1 npobeit k gpyroi. IloHATHMe palMOHANBHOTO YKMC/IA, 3alluCh, CPaBHEHHe,
yHOpsil0UMBaHKUe PaLjMOHA/IbHBIX YHCe]
12 ApudmeTnueckre 1eMCTBUs C paljMOHa/IbHBIMU unc/iaMu. PellleHue 3azau u3
) peanbHOYM MPAKTUKY Ha YacTH, Ha pobu
13 CrereHb C HaTypaJbHBIM TIOKa3aTesieM: OIMpejeneHe, Ipeobpa3oBaHue
] BbIpa’KEHHI Ha OCHOBe OTpe/ie/ieHHs], 3alKCh OOMbIINX YKces
14 ITpoLieHTsI, 3aN1Ch TIPOLIEHTOB B BU/le Apobu 1 pobu B BU/\€ IPOL{eHTOB. Tpu
OCHOBHBIE 33/lauM Ha MPOLIeHTHI, pellleHre 3a/iay U3 peaJbHOW NTPAKTUKU
15 [IpuMeHeHre TIpDU3HAKOB [eJIMMOCTH, pa3/oKeHWe Ha  MHOXKWTEIU
HaTypa/IbHbIX YHCesI
16 PeanbHble  3aBUCMMOCTH, B TOM udcje TipsMasgs W oOpaTHast
MPONOPLIMOHA/IBHOCTH
2 Anrebpanueckue BbIpaykKeHusl
21 [TepemeHHbIe, UMCIOBOE 3HaUeHHe BbIpaXKEHUs C NepeMeHHOU. [lomycTumble
3HayeHMs ITepeMeHHbIX
29 [lpencraBneHre 3aBUCHMOCTH MeXAy BeIMUMHAaMU B BUje (HOpMYJIbL
Boiuucnenus no opmysiam
2.3 [Tpeobpa3oBaHue OYKBEHHBIX BbIpayKEHUM, TOXKeCTBEHHO paBHbIe BbIDayKEHUS
2.4 CBOIICTBa CTeNeHU C HaTypa/bHbIM MOKa3aTesemM
25 OpnouneHsl ¥ MHOrowieHsl. CrereHbs MHorowieHa. CriokeHHe, BblUMTaHUe,
YMHOKeHHEe MHOTOWIEHOB
26 @DopMyJIbl COKPALEHHOIO YMHOKEHHS: KBaJipaT CyMMbl M KBaZipaT pa3HOCTH.
DopmyJia pasHOCTU KBaZpaToB. PasnoxeHre MHOIOU/IeHOB Ha MHOKUTEIN
3 YpaBHeHus
31 YpaBHeHUe, KOpeHb ypaBHeHWs, TIpaBu/a npeoOpa3oBaHusi ypaBHEHHS,
PaBHOCU/IbBHOCTb YPaBHEHUM
3.2 JIuneliHOe ypaBHeHUe C uO,IZ[HOﬁ HGPEMEHHOI\/’I, YMC/IO KODHEW JIMHeMHOIo
ypaBHEeHUs], pellleHre JIMHeNHbIX YPaBHeHUU
33 Cocrasnenuve ypaBHeUHI/If/i 110 YC/JIOBUIO 3a7aud. PelieHre TeKCTOBBIX 3a/iau C
TIOMOLBI0 YPaBHEHUM
3.4 JIuHeliHOe ypaBHeHHe C IBYMs lepeMeHHbIMU U ero rpaduk
Cucrema [BYX JIMHEMHBIX YpaBHEHMM C [JByMsl MepeMeHHbIMU. PelieHue
3.5 CHCTeM ypaBHeHH# criocoboMm mofcTaHOBKU. [Iprumeps! perleHusi TEKCTOBBIX
3a/1a4 C IOMOILIbIO CICTeM YpaBHEHUI
4 Koopaunats! 1 rpaduku. @yHKIMM
4.1 KoopanHarta ToOuky Ha NpsiMOM
42 YucnoBble TPOMEXYTKU. PaccTosiHMe MeXAy ABYMSI TOUKaMU KOOPJAWHATHOU

TIPSIMOM




[IpsiMoyronbHasi cuctemMa KoopauHat, ocu Ox u Oy. Abcuucca U opguHaTa

4.3 TOYKM Ha KOOPJWHATHOM MJIOCKOCTH
44 [Tpumepsl FPECbI/IKOB, 3aZlaHHBIX (popMysiamu. UTeHue rpadUKOB peasnbHBIX
3aBUCHMOCTEN
4.5 [Tonsitne dyHkumu. I'paduk Pyskimu. CBolicTBa PyHKIUN
4.6 JlunetiHas @yHkims, eé rpaduk. ['padvk GyHKIMU y = [X]
4.7 ['pacrueckoe pellieHre TMHEWHbBIX YpaBHEHUM U CUCTEM JIMHEMHBIX YpaBHeHUN
8 KVIACC
Kop IIpoBepsieMblii 3/1eMeHT CO/epKaHUsI
1 Yucna ¥ BBIYKMCIEHUS]
11 KBagparHbili kKopeHb M3 uucia. [loHsiTie 00 WppalMoOHa/JLHOM YHCIIe.
) HecstruHble MpUOIKeHYs UPPALIMOHATBHBIX UMCeT
CaolicTBa apuMeTUueCKHWX KBaJpaTHbIX KOPHEM UM MX TpUMeHeHHe K
1.2 ripeoOpa30BaHUI0 YHCIOBBIX BBIDA)KEHUM W BBIUMC/IEHUSM. [lelicTBUTebHbIe
yKcsia
1.3 CrerneHb C LIeJIbIM MOKa3aresieM U eé cBorcTBa. CTaHJapTHAs! 3aMyCh Ync/a
2 AsreGpanueckrie BbIpDaKeHUsI
2.1 KBazipaTHbIV TpEXusieH, pa3nokKeHue KBaJlpaTHOr0 TPEXuieHa Ha MHOXKUTE/IN
2.2 Anrebpanueckasi 1pobb. OCHOBHOEe CBOWCTBO airebpanyeckom poou
2.3 Cro)kKeHre, BbIUMTaHWe, YMHOXKEHHE, JleJleHre airedpandeckux napobei
2.4 ParrioHa/IbHbIE BRIDAXKEHHSI U MX TIPe0Opa3oBaHHe
3 YpaBHeHUs1 U HepaBeHCTBa
31 KBagparHoe ypaBHeHue, (opMysia KOpHell KBaJipaTHOTO ypaBHeHus. Teopema
Buerta
3.2 PelieHve ypaBHeHUM, CBOASIIMXCS K JIMHEWHBIM Y KBaIDATHBIM
3.3 ITpocreiinme 1pobHO-palMIOHaIbHbBIE YPABHEHUS
['padmyeckast uHTepripeTalysi ypaBHEHUM C ByMsl TlepeMeHHbIMU U CUCTEM
3.4 NIUHEWHBbIX YpaBHEHWM C [ByMs NepeMeHHbIMU. [IpyMepsl pelleHust cuctem
HeJIMHeMHbIX YpPaBHeHUH C IBYMs] TlepeMeHHbIMU
3.5 PelieHre TeKCTOBBIX 3afiay anrebpandecKiuM Criocobom
3.6 YncnoBble HepaBeHCTBA M UX CBOKCTBA
3.7 HepaBeHCTBO € 0IHOV NTepeMeHHOMN
3.8 PaBHOCU/ILHOCTb HEPaBEHCTB
3.9 JIuHeliHble HepaBeHCTBA C O/THOM MepeMeHHOU
3.10 CucTreMbl TMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOU
4 DYHKLUU
41 [Mousitre pyHkumu. O61aCTh ONpee/ieHrs: U MHOXKECTBO 3HaueHUH yHKIUH.
' CriocobbI 3a/1aHusT QYHKIMIMA
4.2 I'padvik pyHkuyy. YteHne cBONCTB HYHKIMU 110 e€ rpauky
4.3 ITpumepsbl rpa@UKOB QYHKIMIA, OTPaXKalOIIUX peasibHble MPOLeCChl
44 @OyHKI[UM, OIMUCHIBAIOIIME TPSAMYH0 ¢ OOpaTHYI MPOIOPI[MOHATbHEIE

3aBUCUMOCTH, UX rpadmKu




4.5

DYHKIUU Y =Xx2, Y = x3

4.6 OYHKIUU Y = VX, y = |X]
4.7 I'padpuueckoe peltieHre ypaBHEHUM U CUCTEM YpaBHEHUU
9 KJIACC
Kop IIpoBepsieMbIH 3/IEMEHT COiePXKaHHUs
1 Uuicna v BBIYMC/IEHUS
11 ParioHanbHbIe umMC/la, UppaljMOHa/bHbIE UHMC/Ia, KOHEeuHble U OeCKOHeUHbIe
) JIeCSITUYIHBIe IPOOH
MHO>XeCTBO [IeHiCTBUTETbHBIX YHCe, AeUCTBUTe/TbHbIE UMC/Ia KaK OeCKOHEeUHbIe
12 JlecATHYHbIe npobu. B3anmHo O/[HO3HaYHOE COOTBETCTBHE MEX/y MHOXECTEOM
JeCTBUTE/IbHBIX YMCesT U KOOpAWHATHOU rpsiMoid. CpaBHeHUe /1eHCTBUTEeIbHBIX
yuces
1.3 ApudmeTnueckue AeNCTBUS C JeMCTBUTETLHBIMU UACIaMU
W3mepenwusi, mpuOMKeHUs], OLleHKU. Pa3Mepbl 06BeKTOB OKPY’KaroIliero Mupa,
1.4 JUTATEJILHOCTh TIPOIIECCOB B OKpY»KaroieM mwupe. [IpubmmkéHHOe 3HaueHHe
Be/IMUMHBI, TOYHOCTh TIpUOMKeHust. OKpyrieHue uvcen. [IpUKUgKa U oljeHKa
pe3yJIbTaTOB BbIYUC/IEHUI
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 YpaBHeHUs1 C OIHOY TTIepeMEeHHON
2.2 JIuHeliHOe ypaBHeHMe. PellleHre ypaBHeHUH, CBOASALMXCS K JIMHEMHBIM
2.3 KBazpaTtHoe ypaBHeHMe. PellieHre ypaBHeHUM, CBOASIIIIMXCS K KBaJIpaTHBIM
24 BI/IKBa,qpflTHoe ypaBHeHHe. [Iprimepsl pelieHUs1 ypaBHEeHUM TPeThel U UeTBEPTOU
CTereHel pas3ioykKeHreM Ha MHOXKUTeN
2.5 PerieHue poOGHO-pAIIMOHA/IBHBIX YPaBHEHUM
2.6 CucTeMbl ypaBHeHUN
2.7 YpaBHeHue C IBYMsl TlePeMeHHbIMU U ero rpaduk
2.8 Pemenne cucrem /IBYX JIMHEMHBIX YPaBHEHUH C IBYMsl [TlepeMeHHbIMU
29 Pemeline CUCTEeM [JByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEWHOe, a Apyroe —
BTOPOM CTereHu
2.10 I'padpuueckasi MHTepNpeTalysi CUCTEMbl YPaBHEHUH C IByMsl lepeMeHHbIMU
2.11 PerieHre TeKCTOBBIX 3ajjau afrebpanyeckum criocobom
2.12 UucioBble HEPaBEHCTBA U MX CBOMCTBA
2.13 PemieHrie TMHENHBIX HEPABEHCTB C O/IHOM MepeMeHHOU
2.14 PemieHne crcTem JIMHEHBIX HEPABEHCTB C OJJHOW NTepeMeHHOU
2.15 KBazipaTHble HepaBeHCTBa
716 I'padmueckasi vHTepripeTalsi HEpPaBeHCTB U CUCTEM HepPaBeHCTB C [IByMs
riepeMeHHbIMU
3 DyHKIMU
31 KBagpatuuHasi ¢GyHKIMs, eé rpaduk U cBoicTBa. Ilapabosia, KOOpAWHAThI
BepIINHBI Tapab0/ibl, 0Cb CUMMEeTPUH 1apaboJib
3.2 I'pacdviku hyHkumi y=kx, y=kx+b 1 ux cBoicTBa
3.3 I'paduku pyHKIMI y=k/X, y = x> M UX CBOMCTBA




3.4 I'padpuky HyHKIMI , ¥ UX CBOMCTBA
4 UrcioBble OC/IeA0BaTeIbHOCTH
41 OmnpeseneHye U CriocoObl 3a/jaHUs YUCIOBBIX T0C/Ie/I0BaTeTbHOCTeN. 3a/iaHue
) T1I0C/IeIoBaTeIbHOCTH PeKYPPeHTHOU hopMysiol 1 popmyJioi n-ro useHa
49 Apudmernueckass mnporpeccus. Popmysbl n-ro  uieHa apupMeTHUUeCcKon
TIPOrPeCcCUm, CYMMbI MePBBIX N Y/IEHOB
43 l'eomeTtpuueckasi miporpeccusi. Popmysibl n-r0  4jeHa TeoMeTpUYecKOou
TIPOrPeCCUM, CYMMBI NTePBBIX N YJIeHOB
44 M300pakeHre UIeHOB aupI/I(bMeTI/IquKOI‘/’I u FSOMeTpHHECKOI‘;I nporPeccuﬁ
TOUKAMU Ha KOOPAMHATHOM M/I0CKOCTH. JIMHENHBIN U 5KCITOHEHLHMAaIbHbINA POCT
4.5 C10>KHBIE TIPOLIEHTHI




ITPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHHSA K
PE3YJ/IbTATAM OCBOEHUS OCHOBHOM OEPA30BATE/IbHOH ITPOI'PAMMBI

OCHOBHOI'O OBIIIETI'O OBPA3OBAHUSA

Kopg,
NpOBePsieMoro
TpeboOBaHUs

ITpoBepsieMblie TPe0OBaHKA K MPeMETHBIM pe3y/IbTaTaM 0CBOeHHSI
OCHOBHO¥ 00pa3oBaTe/IbHOH MPOrpaMMbl 0CHOBHOT'0 00111ero
o0pa3oBaHus Ha ocHoBe PI'OC

YMeHue ornepupoBaTb IOHATUSMU: MHOXECTBO, ITOJMHOXXeCTBO,
orepaLuy Haji MHO)XKeCTBaMM; yMeHHe OIepupoBaTh MOHATUAMU: rpad,
CBSI3HBIY rpad), JepeBo, LIMKJI, IPUMEHSThb UX IIPU pellieHUH 3a/layu; yMeHre
UCTI0/Ib30BaTh rpaduueckoe IpeZcTaB/ieHWe MHOXXeCTB [/ ONHCaHUs
peasbHBIX MPOLeCCOB U SIBJIEHUH, TTPY PellleHrH 3a/jau U3 JPYTuX yueOHbIX
npeJiMeTOB

YMeHue onepupoBaTh MOHATUSIMU: OIpejiefieHre, akCHMOMa, Teopema,
[l0Ka3aTesJbCTBO; yYMEHHWe pacrio3HaBaTb MCTUHHbIE U JIOKHbIE
BbICKa3bIBaHUsl, TPUBOJUTH TIPUMEpPbl W KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBaHUsI ¥ OTPULIAHKS BbICKA3bIBAHUU

YMeHue omnepupoBaTh TIOHATHUSAMH: HaTypajlbHOE UHCJIO, MPOCTOe M
COCTaBHOE YKCJIO, IeTMMOCTb HaTyPa/IbHBIX UHCeJT, IPU3HAKH [IeTUMOCTH,
1]eJ10€ YKCJI0, MOZY/Ib UKMC/ia, OOLIKHOBEHHAs! IpO0Ob U /IeCITUUHAs 1po0b,
CTaH/IapTHBIN BUJl YKC/Ia, PAllUOHAIbHOE YKCJI0, UPPAl[MOHAIbHOE YHCIIO,
apudMeTHUeCKUI KBaJIpaTHBI KOPEHb, YMEHHE BBIO/HATh JAeHCTBUS C
YKC/IaMH, CPAaBHUBATh M YIIOPSJOUMBATh UKMC/IA, MPECTAB/ISATh YMC/Ia Ha
KOOP/IMHATHOM TIPSIMOM, OKPYTJ/IAITh UMC/Ia; YMEHUe Je/laTh NMPUKUIKY U
OLIEHKY pe3y/IbTaTa BEIUMC/IEHUH

YMeHue omepupoBaTh TOHSTUSIMU: CTeMeHb C LieJIbIM [l0Kasaresem,
apupMeTHUeCKWd KBaZIpaTHBI KOpPeHb, MHOTOWIEH, anreOpanyeckas
JIpobb, TOXK/1eCTBO; 3HAKOMCTBO C KODHEM HaTypasbHOU CTerieHH Oosbliie
eJUHULIbI; YMEeHHe BBITIOJIHATb PACcUéThI 10 (hopmyriaM, mpeoOpa3oBaHus
1[eJIbIX, POOHO-palMOHABHBIX BhIPAXKEHUH U BbIPaXKeHUH C KOPHSIMH,
pasyoykeHre MHOrOU/IeHa Ha MHOXKUTE/H, B TOM UHMCJIe C MCII0/Ib30BaHHeM
dbopMyJ1 pa3HOCTH KBa/IpaToOB M KBaJpaTta CyMMbI U Pa3HOCTU

YMeHue orepupoBaTh TMOHATHUSIMH: YKCIOBOE PaBEHCTBO, YpPaBHEHHE C
OJJHO repeMeHHOM, UMCI0BOe HepaBeHCTBO, HePaBeHCTBO C TiepeMeHHOi;
yMeHHe pellaTh JIMHEWHbIE W KBaJpaTHble ypaBHeHUs, ApPOOHO-
palliOHa/lbHbIe ypaBHEHHsT C OJHOM TlepeMeHHOH, CHUCTeMbl [IBYX
JIMHEMHBbIX ypaBHeHWM, JIMHelHble HepaBeHCTBA W UX CHUCTEMBI,
KBaJpaTHble W  /IPOOHO-pal[MOHa/lbHbIe HEPAaBeHCTBA C  OJHOM
riepeMeHHOM, B TOM UKCJie TIPU PellleHrH 3a/jad U3 IPYTUX TMPeMeTOB U
MPAKTUUeCKUX 3a/lay; YMeHHe KCII0/Ib30BaTh KOOPAWHATHYIO TIPSIMYIO U
KOOD/IMHATHYIO TUJIOCKOCTh [jii M300pakeHWs pellleHWd YypaBHEHHH,
HEPaBEeHCTB U CUCTEM

YMeHue oneprpoBaTh MOHATHAMU: GYHKIUS, rpaduk (QyHKUUW, HYIUA
(GYHKLMH, TPOMEXYTKH 3HAKOIOCTOSTHCTBA, TIPOMEKYTKU BO3paCTaHMUS,
yObIBaHUs, HavboJIbIllee W HAMMeEHbIllee 3HaueHUs (YHKIWUW; yMeHHe
OTepUpOBaTh TOHATUSMU: TMpsiMasi TIPOTMOPLIMOHAIBHOCTh, JIMHEHHast
byHKLMSA, KBaZipaTWMuHas (YHKIUSA, oOpaTHas TPOMNOPLIMOHAIBHOCTD,
napabosa, ruriepbosia; ymMeHue CTpOUTh TpaduKu (HyHKLUM, UCTIONb30BaTh
rpadvKku AJis oripefie/ieHUs] CBOMCTB TIPOL[ECCOB W 3aBUCUMOCTeH, AJis
pellleHUsl 3afiauy U3 JPYTUX yueOHbIX TPeJAMETOB W peajibHOW >KU3HU;




YMeHHE BbIDAXKATh (I)OPMYJ'I&IMI/I 3dBUCHMMOCTH MeXy BeJIMUMHAMU

YmeHue OTIepUPOBaTh TIOHSATUSIMU: TI0C/Ie/J0BaTeIbHOCTD,
apudmeTuueckas U TeoMeTpuuecKasi MpOrpeccuut; yMeHre UCIO/b30BaTh
CBOMCTBA TI0C/Ie[I0BaTe/IbHOCTeH, (OPMyJibl CYMMBI U 00I1Iero useHa rpu
pellieHnH 3a/la4, B TOM YMCJIe 3ajiau U3 JIPyTUX y4eOHbIX MpPeIMETOB M
peanbHOU YKU3HU

YMeHue peliats 3a/lauy pa3HbIX TUIIOB (B TOM UMCJ/Ie Ha [IPOLIEHTH, J0/IU U
YyacTH, ABWKeHre, paboTy, [jeHy TOBapOB M CTOUMOCTb ITOKYTIOK U yC/IyT,
HaJory, 3ajaud U3 007acTU yIpaBjeHUsl JIMUHBIMM U CeMeMHBbIMU
¢rHaHCaMM); yMeHHe COCTaB/IATh BbIpaXKeHHs], ypaBHEHMs], HepaBeHCTBa U
CHCTeMbl IO YCJIOBUIO 3a/laud, MCC/e/loBaThb I0JlyUeHHOe pelleHue U
OL|eHMBaTh MPaBAON0A00HOCTh MOTYUYEeHHBIX Pe3y/IbTaTOB

YMeHure oneprupoBaTh MOHATUSIMU: (PUTYpa, TOUKA, OTPe30K, MpsimMas, Jyy,
JIoOMaHasi, yroj, MHOTOYTOJbHUK, TPEeyro/JbHUK, paBHOOEJpeHHbI Hu
PaBHOCTOPOHHUM  TPEeyroNbHUKH,  TPSIMOYTOJbHBI  TPEyroJibHUK,
MejuaHa, OucceKTprca W BbICOTA TPEYrobHUKA, UYeThbIPEXYTOJIbHUK,
napajiesiorpaMM, — pom0,  TIPSIMOYTOJIBHUK, — KBajpaT,  TpareLwus;
OKPY)KHOCTb, KpYT, KacarejibHasi; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue peliath 3ajaud, B TOM UHKC/Ie U3 TOBCeJHEBHOU
)KU3HM, Ha HaXOXK/leHHe TeoMeTpUYeCKHX BeIMYMH C IpUMeHeHHeM
M3yueHHbIX CBOUCTB GUryp U akToB

10

YMeHre omepupoBaTh TOHSTUSMH: paBeHCTBO (UTyp, PaBeHCTBO
TPeyro/bHUKOB; Mapas/ie/lbHOCTh U MepreH/JUKYISIPHOCTb NPSMBbIX, YT/
MeXy TIPSMBIMH, TIepIIeHJUKY/Sp, HAK/IOHHas, TPOeKIus, MoJobue
¢uryp, nosobHbIe TPEYroMbHUKUA, CUMMETPHUSI OTHOCUTETbHO TOUKUA U
NpSIMOM; yMeHWe pacro3HaBaTh PAaBEHCTBO, CUMMETPUIO M T0z00ue
¢buryp, napannenbHOCTh Y MepHeHIUKYISIPHOCTb NPSIMbIX B OKPY>KaroIieM
Mupe

11

YMeHue onepupoBaTh MNOHATUSMU: JJIMHA, PaCCTOsTHUE, YroJ (Be/MuyrHa
yrja, CUHYC W KOCHHYC YI/Ja TpEeYyrojibHHKA), I/IOLa/lb; YMeHue
OlLI€EHWBAaThb pa3Mepbl IPeJIMETOB U OOBLEKTOB B OKPY’KAIOIEM MUPE;
yMeHUe MPUMEeHSITh (JOPMYJIbl TepUMeTpa U I/I0L[aZi MHOTOYT0/IbHHUKOB,
JUIMHBI OKDY>KHOCTH M TIIOIIAAM Kpyra, o0ObemMa TMpsIMOYToJbHOTO
napasjiefienuresa; — yMeHUWe — TMPUMEHSTb  MPU3HAKM  PaBeHCTBa
TPEYroJIbHUKOB, TEOpeMy O CyMMe YIJIOB TpeYyrojbHUKa, TeopeMy
[Mucdaropa, TpUroHOoMeTpUUeCKre COOTHOLLEHUS /il BBIYUCIEHUS [IJTUH,
PaCCTOSIHUM, TJIOIIa/len

12

YMenne wu300pakaTb ITUIOCKMe (uUrypel W WX KOMOWHAIuW,
NPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C TIOMOIIBIO YepPTEKHBIX
WHCTPYMEHTOB W  3JIEKTPOHHBIX CPEJCTB 10 TEKCTOBOMY WJIH
CHMBOJIbHOMY OIHCAHHIO

13

YMeHue orneprupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAsI CHUCTeMa KOOp/JUHaT;
KOOp/IMHAThI TOUKH, BEKTOP, CyMMa BEKTOPOB, ITPOU3Be/leHHe BEKTOpa Ha
YMC/Io, CKaJsipHOe Tpou3BeZileHWe BEKTOPOB; yMeHHe MCI0/b30BaTh
BEKTOPBI U KOOPAUHATHI /151 IPe/ICTaB/IeHUsI JaHHBIX U pellleHUs 3a/jay, B
TOM YKCJIe U3 APYTUX YueOHBIX MPeJIMEeTOB 1 PeaslbHOM yKU3HU

14

YMeHue omepupoBaTh TOHSATUSMH: CTOJAOMKOBbIE U KPYTOBBIE
JMiarpaMMel, TabJIMLIBI, Cpe/iHee apupMeTHUeCKoe, Me/laHa, HanboJbliee




Y HauMeHblllee 3HauUeHMsl, pa3Max UMC/I0BOro Habopa; yMeHMe U3BJeKaTh,
WHTEePIIPeTHPOBaTh U NMpeobpa3oBbIBaTh MH(GOPMALHIO, ITPe/CTaBIeHHYTO
B Tab/M1jax ¥ Ha irarpaMMmax, OTpa)karolllyto CBOMCTBa U XapaKTepPUCTUKU
peasibHBIX TPOLIECCOB W fIBJIEHWM; yMeHHe pacrio3HaBaTh HM3MeHUUBBIE
Be/IMUMHBI B OKPY>KaroLL[eM MUpe

15

YMeHue onepupoBaTh TOHATUSIMU: CIAy4YalHBIM OMNBIT (Coy4yalHBIN
9KCTIEDUMEHT),  3JIeMeHTapHoe CoObiTHe  (3/IeMEeHTapHbIM  UCXO[)
CJIyualiHOTO OTIbITa, C/Ty4YaiiHOe COObITHe, BepOSTHOCTb COOBITHS; YMeHHe
HaXO/UTh  BEPOSATHOCTH  CJyYalHbIX COOBITUM B  OMBITAX C
PAaBHOBO3MOYKHBIMHM ~ 3JIeMeHTapHbIMUA COOBITHSIMU; yMeHHe pelllaTh
3a/laud MEeTOJIOM OpraHW30BaHHOTO Tiepebopa W C WCIOb30BaHUEM
NpaBU/a YMHOXXEHHUS; YMeHHe OLIeHUBaTb BEPOSITHOCTH peasbHbIX
COOBITMIA W SIBJIEHWM, TIOHUMAThb POJIb TIPAKTHUECKH [OCTOBEPHBIX U
MaJIOBepOSITHBIX COOBITHH B OKPY>KAIOLL[eM MHUPe 1 B )KU3HH; 3HAKOMCTBO C
TIOHSITHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX
YuCesl U ero poJibl0 B MaCCOBBIX SIBJIEHHUSIX

16

YMeHMe BbIOVpaTh MOAXOASLINM U3yUeHHbIN MeTo, AJIs pelleHus 3a/lauy,
NIPUBOJUTH NPUMEPbI MaTeMaTH4YeCKUX 3aKOHOMEpPHOCTeH B MpUpoJe U
JKU3HM, paclio3HaBaThb IpOsIB/IeHHe 3aKOHOB MaTeMaTUKU B UCKYCCTBe,
OIHWCHIBaTh OT/le/IbHbIe BBbIJAIOLIMECs pe3ysbTaThl, MOJyYeHHble B XOJe
pa3BUTHS MaTeMaTHKU KaK HayKH, IPUBO/IUTh PUMepbl MaTeMaTUUeCK1X
OTKPBITUM Y MX aBTOPOB B OT€UECTBEHHOM U BCEMMPHOU HCTOpUU




INEPEYEHD 3J/IEMEHTOB COAEPXXAHNSA, IIPOBEPAEMbIX HA OI'D I10

MATEMATHUKE
Kop IIpoBepsieMblii 371eMeHT CO/lep)KaHUsA
1 Uucsia v BBIYMCTIEHUS]
1.1 HarypasibHble 1 1esible uncsia. [Ipu3Haku f1eIMMOCTH Lie/bIX Yncel
1.2 OOBIKHOBEHHBIE U [leCITUUHbIe Ap0o0H, POLeHThI, beCKOHeUHbIe TTepruoiuuecKre
) apobu
1.3 PaioHasnbHbIe yncia. AprudMeTHueckue onepalyy C paljioHaIbHBIMUA YUCIaMU
1.4 [HelicTBuTe/bHBIEe 4YKcia. ApudMeTUueckude orepaiuu C 1eldCTBUTebHbBIMU
YnCIaMHu
15 [TpubnxéHHBIE BBIMWC/IEHNS, MPaBU/la OKPYI/IeHNs, NPUKMAKA W OLeHKa
pe3y/ibTaTa BbIUMCIeHUMN
2 Anrebpanuecke BbIpayKeHHUsI
2.1 BykBeHHbIe BbIpa)keHHs (BbIpaKeHUsI C TepeMeHHbIMU)
29 CTeIEeHL C ULesbIM ToKa3aTesieM. CTerneHb C palMOHAIbHBIM TIOKa3aTesieM.
CBOMCTBA CTeIeHU
2.3 MHorousieHsl
24 Anrebpanueckasi poOb
25 Apudmernueckdii ~ KOpeHb ~ HaTypaJbHOW  cTerneHd.  [lelictBusa  C
apu(MeTHYeCKUMU KOPHSIMU HaTYPaJIbHOM CTereHu
3 YpaBHeHVs1 1 HepaBeHCTBa
31 Lesnbie n ApobHO-palioHanbHble ypaBHeHWs. CHCTeMbl W COBOKYITHOCTH
ypaBHEHUN
3. Llenbie w1 ApoOHO-paljoHa/bHbIe HepaBeHCTBA. CHCTEMbI W COBOKYITHOCTU
HepaBeHCTB
3.3 PeriieHre TeKCTOBBIX 3a/iau
4 YucnoBble 1oCaeJ0BaTeIbHOCTH
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orpefiesieHUs1 U MHOXKeCTBO 3HaueHU ¢yHkuuu. Hynu ¢yakuuu. TIpomexxyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKLMWA. MaKCUMyMbl U
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7.4

OKDPY>KHOCTb U KPYT

7.5 V3MepeHne reoMeTPUUYECKUX BeJIMUUH
7.6 BekTopbl Ha TJI0CKOCTH
8 BeposTHOCTB ¥ CTaTUCTUKA
8.1 OrnucaresibHasi CTaTUCTHKA
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YYEBHO-METO/JWYECKOE OBECIIEUEHUE OBPA30BATE/IBHOI'O
ITPOIIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

v Anrebpa: 7-i Kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-e u3jaHue, mepepaboTaHHOe
MakapsrueB FO.H., Mungtok H.I'., HemikoB K.M. u ap.; nog pegakuueit TensikoBckoro C.A.
AxioHepHoe o611iecTBo «M3marenscTBo «IIpocBeliieHye»

v Anrebpa: 8-i1 kiacc: 6a30Bblii ypoBeHb: yueOHUK; 16-e u3ganue, mepepaboraHHoe
MakapsriueB FO.H., Mungtok H.I'., HemkoB K.W. u ap.; nog pegakiueit TenskoBckoro C.A.
AxtonepHoe o61iectBo «M3naTenscTBo «IIpocBeleHme»

v Anrebpa: 9-i1 ksacc: 6a30BbIN ypoBeHb: yueOHUK; 15-e u3jaHue, epepaboTaHHOe
MakapsrueB FO.H., Mungtok H.I'., HemikoB K.W. u ap.; nog pegakuueint TensikoBckoro C.A.
AxiroHepHoe o611iecTBo «M3marenscTBo «IIpocBeriieHye»

METOJUYECKHWUE MATEPHUAJIBI JJIS1 YUUTEJIA

v Anrebpa : 7—9-e kacchl : 6a30BbIil YPOBEHb : METOAUUECKOe TTocobue K
npeIMETHOU uHNK yueOHUKOB 110 anrebpe FO. H. MakaperueBa, H. I'. Mungiok, K. 1.
HewkoBa u p./ — Mockga : IIpocsenjenue, 2023. — 54 c.

O PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU
NHTEPHET

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU UHTEPHET

Bubmmoreka ugpoBoro 00pa3oBaTe/IbHOI0 KOHTeHTa — bub/moreka 1MdpoBoro

O6D830BaTeHBHOFO KOHTeHTa https://Monypoku.pd

AKnacc — mudponBoit o6pa3oBaTesIbHBIN pecypc O Ko, OpuitnanbHbIN
caut — https://www.vaklass.ru/
Yuu.Py - https://uchi.ru/
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https://www.google.com/url?q=https://www.yaklass.ru/&sa=D&source=editors&ust=1654760785740016&usg=AOvVaw0GI-Jkt4cQCsnksKRd9tDu
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YUYEBHBIN KYPC «'EOMETPUS»
INOACHUTEJ/IBHASA 3AITMCKA

'eomeTpusi Kak OZMH M3 OCHOBHBIX Pa3ZeyiOB IIKOJBHOW MaTeMaTHUKWU, UMEIOLIUNA CBOEeMN
1[eflblo  00ecrieunTh H3ydyeHWe CBOWCTB W pa3MepoB (UTyp, WX OTHOILIEHWH U B3aWMHOE
pacroyio)keHue, OMMpaeTCs Ha JIOTUUECKYH), J0Ka3aTe/bHYX JWHHUKO. LleHHOCTh u3yuyeHus
reoMeTpUM Ha ypPOBHe OCHOBHOIO 00111ero o6pa3oBaHUs 3aK/IF0UaeTCsl B TOM, UTO 00yUaromyncst
YUUTCS TIPOBOJWTBL [lOKa3aTe/bHble PpacCy>KJeHWs, CTPOUTh JIOTMUYeCKHe YyMO3aK/IHueHus,
JIOKa3blBaThb MCTUHHbIE YTBEpP)KJEHUSI W CTPOUTh KOHTPIPHUMEpHhI K JIOKHBIM, IIPOBO/IUTH
PaCCy>XIeHHUsI «OT MPOTUBHOTO», OT/IMUATh CBOWCTBA OT MPHU3HAKOB, (hOPMY/IMPOBATh OOpaTHbIE
yYTBEP>K/IeHHs.

Bropoii 1je/1bl0 M3yueHusi reOMeTpUU SIB/ISIeTCS] UCIO/Ib30BaHNe e€é Kak MHCTPyMeHTa Mpu
pellieHUM KaK MaTeMaTUYeCcKuX, Tak U NMPaKTUYeCKUX 3a/jay, BCTPeUaroIIUXCsl B peasbHOM KHU3HU.
OOyuaroviicst 10/DKeH HayuMThCSl OTPe/ie/IiTh TeOMEeTPUUEeCcKyr0 (Urypy, OmMcaTb CI0BaMH
JIAHHBIM YepTEéX WM PUCYHOK, HAWTH TJIOIIA/[b 3€MeJIbHOTO yuacTKa, paCCUMTaTh HeOOXOAUMYHO
JUJIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyemble pa3mepbl rapaxa Ajsi aBTOMOOH/ISl. DTOMY
COOTBETCTBYeT BTOpasi, BBIUMC/IUTE/IbHAS JIMHUSA B U3yueHUM reomeTpud. [Ipu pelueHun 3ajau
MPaKTHUEeCKOT0 XapaKTepa 00YyYaroIUiCs YUUTCS CTPOUTh MaTeMaTHUecKre MOJe/IM pPeabHbIX
JKU3HEHHBIX CUTyalMi, MPOBOJWTH BLIYMC/IEHUS W OLIeHWBaTb aJleKBaTHOCTb I10JIyYeHHOTO
pe3y/bTara.

KpaiiHe Ba)KHO TOJUYEPKHBATh CBSI3U T€OMETPUU C JPYTMMH yueOHBIMU TpeJMeTaMH,
MOTHMBUDOBaTb  WCII0/Ib30BaTb  OMpeZiesieHWss [eoMeTpUYecKUx (QUryp U TOHSTHH,
JIeMOHCTPUPOBATh NTPUMeHeHUe TIOJTyYeHHbIX YMeHU B (M3KKe U TeXHUKe. JTH CBSI3U Haubosee
SIPKO BU/IHBI B TeMax «BekTopel», « [puroHomeTpruyeckue COOTHOLIEHUs», «MeTos KOOpAUHAT» U
«Teopema ITudaropa».

YuebHbIli Kypc «I'eOMeTpHs» BKI/IIOUAeT C/Ie/yOIIe OCHOBHBIE Pa3/ie/ibl COJeprKaHuUs:
«eomeTprueckrie (GUTYppl W HX CBOWCTBa», «VI3MepeHWe TIeOMeTPHUYeCKUX BeJIUUKH»,
«/IeKapTOBbIl ~ KOODAWHATEI HAa  IUIOCKOCTH», «BeKTOpel», «[IBWKEHHsS  IJIOCKOCTH»,
«[Tpeobpa3oBanusi Mof06usI».

Ha u3yuenue yue6Horo Kypca «I"'eomeTpusi» otBogutcst 204 uaca: B 7 knacce — 68 yacos (2
yaca B Hejle/t0), B 8 kijacce — 68 uacoB (2 yaca B HeJent0), B 9 kiacce — 68 yacoB (2 yaca B
HeJlesito).



COJEPXAHUE OBYYEHUSA
7 KJIACC

HauanbHble moHaTus reomerpuu. Touka, npsMas, OTpe3OK, Jy4. YToja. Buzbl yrios.
BeprukanbHble U CcMexHble yribl. buccekrtpuca yrya. JlomaHas, MHOIOYTI'OJIbHUK.
[TapaniensHOCTb U MeprIeHJUKY/IIPHOCTD MIPSMBbIX.

CumMMeTpuuHble GUrypbl. OCHOBHBIE CBOMCTBA 0CEBOM CUMMeTpuu. IIprMepsl ciMMeTpUn
B OKpY’KarollleM MUpe.

OCHOBHBI€ ITOCTPOEHHSI C IOMOIL[BIO LIUPKYJISl U TMHEHKH. TpeyroyibHUK. BricoTa, MeivaHa,
OuccekTpuca, UX CBOMCTBA.

PaBHOOGe/IpeHHBINM ¥ paBHOCTOPOHHUI TPeyroibHUKW. HepaBeHCTBO TpeyroJyibHUKa.

CBolicTBA ¥ TIpM3HAaKM paBHOOEPEHHOTO TpeyrojbHUKAa. [IpW3HaKM paBeHCTBa
TPeyroJibHUKOB.

CBoiicTBa M NpU3HaKU MapasenbHbIX NMpssMbix. CyMMa yrjaoB TpeyrojbHUKa. BHeliHue
yTJIbl TPEYTOIbHUKA.

[IpssmoyronbHbI  TpeyrosbHUK. CBOMCTBO MeZAMaHbl IPSIMOYIOJIBHOIO TPeyrO/IbHUKA,
NpoBeJiEHHOM K rumnoTeHy3e. [IpyM3Haku paBeHCTBa TIIPSIMOYTO/bHBIX TPEYrOJbHUKOB.
[TpssMOYyTO/BHBIN TPEYTO/IBHUK C yrioM B 30°.

HepaBeHcTBa B reoMeTpuM: HepaBeHCTBO TPeYroJbHUKA, HEPABEHCTBO O JI/IMHE JIOMaHOM,
TeopeMa 0 OosbiieM yriie ¥ 00JIbILel CTOPOHEe TPeyro/ibHUKA. [1epreHAuKy/Isip ¥ HaK/IOHHas!.

leomeTpuueckoe MecTo ToueK. buccekTpuca yria ¥ cepeMHHBIN TePIEeHAUKY/SIP K
OTpe3Ky Kak reoMeTpuUecKre MecTa TOUekK.

OKpy’)XHOCTb M KpYI, XOpJa U [JuaMeTp, WX CBOMCTBa. B3anMHoe pacrnonoxeHue
OKpY’KHOCTH 1 nipsiMoid. KacaTesibHasi M ceKyl1jas K OKpy>KHOCTH. OKPY>KHOCTb, BITMCaHHas1 B YT OJ1.
BrivicaHHasi 1 onvcaHHasi OKpY>KHOCTHU TPEYTrOJIbHUKA.

8 KVIACC

UeTtbipéxyrosbHuKd. [lapanienorpamM, ero Npu3HakKM U CBOMCTBa. YacTHble Ciy4yau
TiapasiiesiorpaMMoB  (TIpIMOYTO/TbHUK, poM0, KBaJpaT), MX NMPU3HAKM U CBOWCTBA. Tpamerus,
paBHOOOKasi TparieLiysi, eé CBOWCTBA U MpU3HAKU. [IpsiMoyTo/ibHasi TpareLysi.

Mertop, yaBoenus Meauasbl. LlentpanbHas cumMmerpus. Teopema daseca u Teopema O
TNIPOTIOPLIMOHA/IBHBIX OTpe3Kax.

CpefjH1e MMHWY TpeyrosbHUKA U TpareLuu. LleHTp Macc TpeyrojbHUKaA.

[Togobue TpeyrosbHUKOB, KO3 duLeHT nofobus. [Ipu3Haku mozo0ust TpeyroibHUKOB.
[TpumeHeHMe TIOAOOWS TIPU PellieHnH TIPaKTUUeCKUX 3a/1au.

CaoricTBa mJouasieid reometpuyeckux ¢uryp. ®opmyssl s MIOLAAA TPEYroJibHUKA,
napasuiesiorpaMma, pom6a u tpareriui. OTHOIIEeHHe TIoIIazeld ofAo0HbIX (uryp.

BbIurcsieHue 1/1011aiel Tpeyro/ibHUKOB U MHOTOYT'OJIbHUKOB Ha KjleTdaToi Oymare.
Teopema [Tucaropa. [IpumeHeHue TeopeMsl ITrdaropa npy pellieHUH NpakTUUeCKUX 3a7iau.

CuHyC, KOCHHYC, TaHIeHC OCTpPOro yrja IpsMOYTO/JIbHOIO TpeyrojbHuKa. OCHOBHOe
TPUTOHOMEeTPUUYECKOe TOX/eCTBO. TpuroHomerpuueckue pyHKLuM yriaos B 30, 45 u 60°.

BrvicaHHble U LieHTpa/bHbIE YIJbl, YO/ MeXAY KacaTelbHOW WU XOpZOW. YTJIbI MeXIy
XOp/laMM Y CeKyLIMMH. BrivicaHHble 1 ONMCaHHbIe UeThIpEXYTo/bHUKU. B3aMHOe pacrosnoxeHue
JBYX OKpykKHOCTel. KacaHue okpyskHocTell. OOliiie KacaTe/ibHbIe K IByM OKPY>KHOCTSIM.



9 KV/IACC

CuHyC, KOCUHYC, TaHreHC yr/10B oT 0 10 180°. OCHOBHOe TPUIOHOMeTpUYeCKOe TOXKAeCTBO.
@opMyiibl IPUBEJEHUS.

Pemenue TtpeyronbHuMKoOB. Teopema KOCHMHYCOB M Teopema CHHYCOB. PemeHue
NpaKTUYeCKUX 3a/ay C UCI0/Ib30BaHUEM TeOpeMbl KOCUHYCOB 1 TEOPeMbl CUHYCOB.

ITpeobpa3oBanue mog06us. [Togobve COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema o rpou3Be/ieHUH OTPE3KOB XOP/I, TEOPEMBI O MTPOU3BEIEHNN OTPE3KOB CEKYIIHX,
TeopemMa O KBajjpaTe KacaTe/JbHOM.

Bektop, pAnuHa (MOAy/b) BeKTOpa, COHArpaB/leHHble BeKTOpbl, MPOTUBOIO/IOXHO
HarpaB/ieHHble BEKTOPbl, KOJ/UIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIepalyyd Haj
BeKTOpaMH. Pa3/o)keHue BeKTOpa M0 JIByM HeKOJIJIMHeapHbIM BeKTopaM. Koop/uHaTthl BeKTopa.
CkasnsipHOe TIpoM3Be/leHre BEKTOPOB, IPUMeHEeHUe [I71s1 HAXO0KeHUs I/IUH U yTJIOB.

[lekapToBbl KOOpJMHATbl Ha IUIOCKOCTH. YDaBHEHUs TPSMOM U OKPY)XHOCTHU B
KOOpJMHATax, repeceueHre OKPY>KHOCTeU U NpsiMbIX. MeTo/| KOOpAWHAT U ero MpuMeHeHHe.

[TpaBU/bHBIE MHOTOYTOJIBHUKM. [I/TMHa OKPY)KHOCTU. I'pajycHas ¥ pajivaHHas Mepa yria,
BbIUKC/IEHHUe JJIMH AYT OKpy>KHOCTel. [1nomaap Kpyra, ceKTopa, CerMeHTa.

[Br>KeHUsI TIJIOCKOCTU U BHYTPeHHHEe CUMMeTpun GUryp (37ieMeHTapHbIe Npe/iCTaB/IeHus).
[TapannenbHbIi epeHoc. [ToBopoT.



INIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPHSI» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIe Ppe3y/JbTaTbl OCBOEHUS TpPOrpamMMbl yueOGHOTO Kypca «I'eoMeTpusi»
XapaKTepu3yrTCs:

1) naTpuoTHUYecKoe BOCIMTaHHE:

NpOsIBJIEHMEM MHTepeca K TIPOLLJIOMY M HaCTOsLIeMy POCCUHMCKOM MaTeMaTUKH,
L[EHHOCTHBIM OTHOLLEHWEM K [JOCTW)KEHMSIM POCCHMMCKUX MaTeMaTMKOB W POCCHUHCKON
MaTeMaTHUUeCKOU IIKOJIbl, K MCTI0/Ib30BaHUIO STUX JOCTM)KEHUI B PYTUX HayKaxX Y MPUK/IaHbIX

cdepax;
2) rpa)k/laHCKoOe U AYXOBHO-HPAaBCTBeHHOE BOCIIMTAHHeE:

TOTOBHOCTBIO K BBITIOJTHEHHIO O00si3aHHOCTel TpakKJaHWHA W peanu3aliid ero Iipas,
npe/iCTaB/ieHWeM O MaTeMaTHyeCKUX OCHOBaX (YHKLIMOHUPOBaHUS Pa3/MUHBIX CTPYKTYP,
sIBJIEHUM, TpOLeAyp TPakJaHCKoro obiiecTBa (HaripyuMmep, BbIOOPHI, OTMPOCHI), TOTOBHOCTBHIO K
00CY>KIeHUIO 3TUYEeCKHUX Tpo0JsieM, CBS3aHHBIX C TPAaKTUUYECKUM TPUMeHeHHeM [[OCTHKeHUH
HayKH, 0CO3HaHUEM Ba’KHOCTU MOPaIbHO-3TUUECKUX MPHHLUIIOB B [leATe/IbHOCTH YYEHOTrO;

3) TPyAOBOe BoCIMTaHHe:

YCTAaHOBKOM Ha aKTMBHOE yyacThe B pelIeHWH MpaKTUYeCKUX 3ajlad MaTeMaTh4yecKou
HAIpaBJIeHHOCTH, 0CO3HAaHWeM Ba)KHOCTH MaTeMaTH4ecKoro o0pa3oBaHUsI Ha MPOTSKEHUH BCeH
JKU3HU [IJIs1 YCIelliHOW npodecCHoHaMbHOM JieITe/TlbHOCTA U Pa3BUTHEM HeOOXOUMbIX YMeHUH,
OCO3HaHHbIM BBIOODOM M TIOCTPOEHWEM WHAWBUAYa/NbHOM TpaeKTopuu 00pa3oBaHusl U
YKU3HEHHBIX TI/IaHOB C YYETOM JIMUHBIX HHTEPeCOB U 0011[eCTBeHHBIX MOTpeOHOCTel;

4) s3cTeTHUECKOe BOCIUTAHUE:

CTMIOCOOHOCTBIO K SMOLIMOHATBHOMY M 3CTETUUECKOMY BOCIIPUATHIO MaTeMaTHyeCKUX
00BeKTOB, 33/jau, pelleHrH, pPacCyKJeHNH, YMEeHHIO BUZIeTh MaTeMaTHUYeCKre 3aKOHOMEePHOCTH B
VICKYCCTBE;

5) L{eHHOCTH HAaYYHOr0 N03HAHMA:

OpHeHTalell B eSTe/IbHOCTU Ha COBPEMEHHYI0 CHUCTeMY HayuUHbIX IpeZCcTaB/ieHHi 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHSI 4Ye/iOBeKa, TMPHUPOJbl W 0O0IIecTBa, TOHUMaHUEM
MareMaTUueCKod HayKu Kak cdepbl 4ejioBeueCKOW [1eATe/IbHOCTH, 3TAarioB eé pa3BUTUS U
3HAYMMOCTH [IJIsl Pa3BUTUSI LIUBU/IM3Al[UM, OBJlaZileHHeM SI3bIKOM MaTeMaTUKU U MaTeMaThUuecKou
KyJbTypOM KakK CpeJCTBOM TI03HaHUS MHpa, OBJaZileHueM TIPOCTeWIIMMHA HaBbIKaMU
WCCIe[JOBaTe/IbCKOM /leTeTbHOCTH;

6) pusuueckoe BocnuTaHue, GopMHpPOBaHKE KY/IbTYPbI 3J0POBbsi U 3MOLHOHA/IHHOTO
0/1aromostyums:

TOTOBHOCTBIO NIPUMEHSTh MaTeMaTHUUeCKUe 3HaHWsI B MHTepecax CBOEro 3/l0POBbsl, BeJleHUs
310pOBOTO 0Opa3a XW3HM (3[[0pOBOe MUTaHWe, COATAHCUPOBAHHBINA PEXXUM 3aHATHN W OT/bIXa,
peryssipHasi (pr3nuecKasi akTUBHOCTb), C()OPMHUPOBAHHOCTbIO HaBbIKa pequieKCUH, NPU3HAHUEM
CBOETO TpaBa Ha OMKOKY 1 TAKOTO Ke ITpaBa JpPyroro 4eioBeka;

7) 9KO0J/IoruyeckKkoe BoCInuTaHue:

OpUeHTaliell Ha TIPUMeHeHre MaTeMaTWU4YeCKWX 3HaHWM [is pelieHus 3aad B 00sacTu
COXPaHHOCTU OKpY’Karollled Cpefbl, IJIaHWPOBAHUS TOCTYNKOB M OLEHKHM WX BO3MOXKHBIX
TIOC/IeICTBUM /ISl OKPY’KaroIl[el Cpefibl, 0CO3HaHWeM T100anmbHOr0 XapakTepa 3KOJ0THYeCKHX
npob/ieM U myTel uX pelleHus;



8) ajanTanysa K U3MeHAIIIMMCS YCI0BUAM COI[HA/TbHON U MPUPOAHOI CpeAbl:

TOTOBHOCTBIO K /IEWCTBUSIM B YCJIOBUSIX HEONpeZe/léHHOCTH, MOBBILLIEHUIO0 YPOBHS CBOEU
KOMIIeTeHTHOCTU 4epe3 MPaKTUUeCKyH /1eTe/IbHOCTb, B TOM UMC/Ie YMeHHe YUUTbCS y JPYTUx
nofield, mpuobpeTaTb B COBMECTHOM /iesiTe/TbHOCTA HOBbIe 3HAaHWs, HABBIKA U KOMITeTEHLIUH U3
OTbITa /IPYTHX;

HEO6XO,E[I/IMOCTBI-O B Q)OPMI/IPOBHHI/II/I HOBBIX 3HElHI/Iﬁ, B TOM 4ucse (I)OpMy'JII/IpOBaTb naeu,
IIOHATHA, T'UIIOTE3bI 00 oOBeKTax u ABJIEHUAX, B TOM UHC/I€e paHe€e HEW3BECTHBIX, OCO3HABATbH
,I[ECI)I/IL[I/ITBI COOCTBEHHBIX 3HAHUN U KOMHeTEHTHOCTeﬁ, IJIaHUPOBATb CBOé PAa3BUTHE;

CITIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYALMI0, BOCIPUHUMATL CTPECCOBYIO CUTYALIMIO
Kak BBI30B, TPeOYIOIIMI KOHTPMep, KOPPeKTHPOBaTh TPUHUMaeMble pelleHusi U [IeHCTBUS,
(bopMyTpOBaTh 1 OL|eHWBaTh PUCKHU U TIOC/IE/ICTBHSL, (POPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJ/IbTATHI
ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yueOHbIe el CTBUS
Ba3zoBble jloruyeckue AeiicTBHSA:

® BBISIB/IATH M XapaKTepH30BaTh CYIeCTBEHHbIe TMPHU3HAKKM MaTeMaTHUeCKNX OOBeKTOB,
MOHATUM, OTHOILIEHWM MeXJAy TOHATUSIMH, (OpPMYJIMPOBaTh OMpeZie/ieHus]  TOHSTHH,
yCTaHaB/IMBATh CYILeCTBEHHbIM TMPU3HAK KIacCHU(UKAL[M, OCHOBaHWS [Jisi 0000iieHusT |
CpaBHEeHUs1, KpUTepry NPOBO/IMMOTr0 aHaIn3a;

® BOCTIPMHMMATh, ()OPMYJ/IMPOBAaTh W TIPeo0pa30BbIBATH CY)K/IEHWS: YTBepAUTeNbHbIe U
oTpuULIaTe/IbHbIe, eJUHUYHbIe, YaCTHBIE U 0011[1e, YC/IOBHBIE;

® BbISIB/ISITh MaTeMaThuyecKre 3aKOHOMEepPHOCTH, B3aMMOCBSI3M U MPOTUBOpeuus B (hakTax,
JAaHHbIX, HAOMIO/eHUsIX W YTBEp)KJEeHWsX, TipejjiaraTb KPUTEPUH [/Isi  BBISBIEHUs
3aKOHOMEpPHOCTEeHN ¥ MPOTHUBOPEUNii;

® fleslaTh BBIBOJBI C UCIOIb30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTUBHBIX U WHIYKTUBHbBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUM 10 aHaJIOTHH;

® pa3bupaTh Jj0Ka3aTelbCTBa MaTeMaTUUeCKUX YTBep)KAeHHUH (TpsiMble U OT TIPOTUBHOTO),
MIPOBOJUTh CAMOCTOSITE/TbHO HEC/IO’KHbBIe [J0Ka3aTebCTBa MaTeMaTH4YeCKUX (PakTOB, BLICTPAaUBATh
apryMeHTalL[yio, TPUBOAUTb TIpUMepPbl M KOHTPIIpUMepbl, 000CHOBBIBaThH COOCTBEHHbIE

paccyxeHus;

® BpIOMpaTh CrocoO pelleHUsi yueOHOM 3afauM (CpaBHMBATh HECKOJBKO BapHUaHTOB
pelieHus, BBIOMpAaTh Haubosiee TIOAXOASLIMA C YUETOM CAMOCTOSITENIHO —BBIZIe/IeHHBIX
KpUTEpUEB).

Bba3oBble ucciefoBaTe/IbCKHE JeHCTBUA:

® 1ICTI0/1b30BaTh BOMPOCHI KaK MCC/Ie/|0BaTe/IbCKU MHCTPYMEHT M03HaHus, (POpMy/IMpOBaTh
BOIIPOCHI, GPUKCHUPYIOIMe IPOTUBOPeure, MpobieMy, CaMOCTOSITe/TbHO YCTaHAB/IMBATh NCKOMOE U
JlaHHOe, (OpMHPOBaTh TMIIOTE3y, apTYMEHTUPOBATh CBOIO MO3HULMI0, MHEHUE;

® [IPDOBO/IUTb TI0 CaMOCTOSITEJILHO COCTaB/IEHHOMY TUJIAHY HEC/IOXKHBIA 3KCIePUMEHT,
HeOOJbIlIOe HUCC/IefOBaHHe [0 YCTAaHOBJIEHHIO OCOOEHHOCTell MaTeMaTHYeCKOro OObLeKTa,
3aBUCUMOCTeN 00BEKTOB MeXy COOOM;

® CaMOCTOSITE/TbHO (hOPMYJIMPOBATh 0000IIeHNs ¥ BBIBO/BI TI0 pe3y/ibTaTaM MPOBeAEHHOT0
HaO/TI0IeHNs1, UCC/Ie[JOBaHMsl, OLIEHUBATh [OCTOBEPHOCTh TMOyU€HHbIX Pe3y/bTaToOB, BHIBOJIOB U
0006111eHMIf;



¢ [IPOrHO3MPOBAaTh BO3MOJKHOE pa3BUTHE IIpOLjeccCa, a TakKXKe BbIABUI'aTh IIPEAII0/I0KEeHHS O
€ro pa3BUTHH B HOBLIX YC/IOBUSAX.

Pa6ora c uadopmanueii:

® BBISIBJIAATH HEJOCTATOYHOCTh U MU30BITOYHOCTD I/IH(I)OpMaL[I/II/I, JaHHBIX, H606XO,E[I/IMBIX 4
pelieHud 3a/1dauu,

® BLIOMpaTh, AHAIM3UPOBATh, CUCTEMaTU3UPOBATb W HMHTEPIPETHPOBaTh HHGOPMALMIO
pa3/IMUHBIX BUZI0B U (DOpM Mpe/iCTaB/IeHus;

* BpIOMpaTh (hopMy TMpejcTaBieHusi MHGOPMALMKM U WITHOCTPUPOBAThH pelllaeMble 3a/auu
CXeMaMH, ArarpaMMaMu, HHOU TPadrKoi 1 UX KOMOMHALUSIMY;

® OLIeHMBaTh HaJ&KHOCTb MH(OPMALMU MO KPUTEpUsM, TpeJ/I0KeHHbIM YUYUTeIeM WU
c(opMy/IMPOBaHHBIM CAMOCTOSITE/IBHO.

KOMMy}[I/IKaTI/IBHbIe YHUB€pPCA/IbHbIE y'-IEGHLIe ]I[EI‘/’ICTBI/IH:

® BOCIIPUHMMATh U (OPMY/IMPOBaTh CYXKJEHHUSI B COOTBETCTBUM C YCJIOBUSIMU U Lie/ISIMU
o011leHusi, SICHO, TOUHO, 'PaMOTHO BbIpa)KaTb CBOK) TOYKY 3DEHUS] B YCTHBIX M TMHCbMEHHbIX
TeKCTaX, ZlaBaTh IMOSICHEHUS 110 XO/ly pellleHus 3a/laud, KOMMEHTHPOBaTh MO/IyYeHHbII pe3y/ibTarT;

® B X0/le 00CY>KJeHHUsS 3a/laBaTh BOTIPOCHI MO CYIIECTBY 00OCY>XJaeMOU TeMbl, MPO0JeMbI,
pelllaeMOM 3a/jauy, BbICKA3bIBaThb W/I€W, HalleJIeHHbIe Ha TIOMCK peIeHHs, COTIOCTAB/ISATE CBOU
CY>KIEHHUSI C CY)XKJ€HUSIMH JIDYTUX YYaCTHUKOB [Masiora, 0OHapy)kKMBaTh pas3Muuie U CXO/CTBO
TI03WLIMH, B KOPPEKTHOH (popme (hOpMYTMPOBATh Pa3HOT/IACHsI, CBOM BO3pPaXkKeHHUS;

® [Ipe/iCTaB/IATh pe3yJIbTaThl pelleHUs 3a/lauM, SKCIIepUMeHTa, UCC/e[loBaHHsl, MPOEKTa,
CaMOCTOSITe/TbHO BbIOMPaTh (hOPMaT BLICTYTIIEHHS C YUETOM 3a7iay Mpe3eHTaluu 1 0COOeHHOCTe
ayJUTOpUH;

® [IOHMMAaThb ¥ MCII0/Ib30BaTh MPEUMYILeCTBa KOMaH/HON W UHAWBUAYATBHON PabOTHI 1pu
pellleHUH yueOHBIX MaTeMaTUYeCKUX 3a/ay;

® PUHUMATh 1ie/lb COBMECTHOW JIeATe/IbHOCTH, MIAHUPOBATh OPraHM3al[ii0 COBMECTHOU
paboThI, pacrpeziesisiTh BU/bI paboT, Or0BapUBaThCsA, 00CYKAATh MPOLECC U Pe3y/IbTaT paboThI,
0000111aTh MHEHHST HECKOJILKUX JTFO/IEH;

® yYacTBOBATh B IPYNIMOBBIX Gopmax paboTsl (06CyxeHus, 00MeH MHEeHUsIMH, MO3TOBbIe
IITYPMBbI ¥ JPYyTHe), BBIIOJHATH CBOI YacTh PabOThl M KOOPAWHUPOBATH CBOU [I€MCTBUS C
JPYTMMH ujleHaMM KOMaH/Ibl, OlLIeHMBaThb KauecTBO CBOETr0 BK/aJa B OOLMM TMPOAYKT TIO
KpUTepUsIM, C(OPMYIMPOBaHHBIM YYaCTHUKaMH B3aUMOZeHCTBUSI.

PerynssTUBHBIE YHHBepcalbHbIe yueOHbIe JeiiCTBUS
Camoopranusanus:

® CAMOCTOSITeJTbHO COCTAaBJISITh T1J1aH, a/lTOPUTM pelLileHus 3a/lauu (U1 ero 4acTh), BEIOMpaTh
crocob pelieHHsi C yU€TOM WMEIOIIMXCS PecypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh ¥ KOPPEKTHMPOBATh BapDUAHTHI PeLleHU C yU6TOM HOBOW MH(OPMaLIUH.

C dMOKOHTPO/Ib, 3M0].[I/IOHHJ1belﬁ HHTE/1/IeKT:

® B/IaJieTb CriocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoliecca W pe3y/bTaTa peLlieHUs
MaTemMaTH4YeCKOU 3a/lauu;

® ripeABUAETh TPYAHOCTH, KOTOPble MOI'YT BO3HUMKHYTHL IIpHW pellleHUM 3a/daui, BHOCUTb
KOPDpPEKTUBbBI B [OeATeJIbHOCTb Hd OCHOBE€ HOBBIX O6CTOHT€HI>CTB, HaﬁAEHHbIX OI_HI/I6OK,
BbISABJIEHHBIX pr,[[HOCTEﬁ;



® OLIEHMBaTb COOTBETCTBUE Pe3y/ibTaTa [esITeJbHOCTH MOCTABJIEHHOW IIe/Id W YCJIOBUSIM,
OOBSCHSATH IPUYMHBI ZOCTKEHUS WM HeZOCTYDKEHUS 11e/T1, HaXOJWTh OLIMOKY, IaBaTh OLIEHKY
NIPUOOPETEHHOMY OITBITY.

INNPEAMETHBIE PE3YJIBTATBI

K koHuy oOyueHus B 7 Kijacce OOyuyarOL[WiiCs TIOMYYWT CJe[yIOIe TpefMeTHbIe
pe3y/ibTaThbl:

Pacrnio3HaBaTh HM3yueHHble TreoMeTpyUyeckve (QUIyphl, OMpefensTb UX B3aUMHOe
pacriosio)keHue, n306pakaTh reoMeTpuueckre GUryphbl, BBIMOIHATE YePTeXKH 110 YC/IOBUIO 3a/IauM.
VI3mMepATh NMHelHble U yI/I0Bble BeJIMUMHbI. PelllaTh 3a/jauy Ha BbIYMC/IEHHE JIJIMH OTPe3KOB U
Be/IMUMH YTJIOB.

Henats TpyOyIO OLIEHKY JIMHEMHBIX W YTJIOBBIX BEJMUWH IPEJMETOB B PeasbHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3nnyaTh pa3Mepsl 3TUX 00BEKTOB TI0 TIOPSI/AKY BEJTMYUHBI.

CTpouTb yepTeKu K reOMeTpUYeCcKUM 3aJauam.

[Tonb30BaThbCsl TMpU3HAKAMU paBEHCTBA TPEYTrOJbHUKOB, WCII0/Ib30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTO/IbHUKOB MTPY PellieHnH 3a/1ad.

HPOBO,Z[I/IT]: JIOTUYeCKHre pacCyXaeHus C UCII0/Ib30BaHMEM Ir'eOMETPUUYECKUX TEOPEM.

[Tonb30BaThbCsl TpPU3HAKaMM pPAaBEHCTBA IPSIMOYTOJIbHBIX TPEyroJIbHUKOB, CBOWMCTBOM
MeJMaHbl, TIPOBeJEHHOM K THUIIOTeHy3e TMpSIMOYrOJbHOTO TPEyroJbHUKA, B peLleHUuMr
reomMeTpUuUeCcKuX 3ajau.

OnpezensTb MapaiiesbHOCTh TIPSMBIX C TOMOIIBbIO YIJIOB, KOTOpblie 00pa3yeT C HUMHU
cekywmast. OnpefienaTs napaienbHOCTb NPSAMBIX C ITOMOLLBIO PaBEHCTBA PACCTOSTHUM OT TOUEK
OJJHOU MpPSIMOU 10 TOUeK Jpyrou NpsiMoi.

PemaTh 3alaun Ha Ket4yaroii Oymare.

HPOBO/:[I/IT]: BBIYHMC/IEHHWA W HAXOJWTh UYMC/IOBbIE U 6y'KBEHHbIe 3HA4Ye€HUA YIJIOB B
reoMeTpruyueCKux 3a/jadax C UCI10/Ib30BaHWEM CYMMBI YTJIOB TPEYT'OJIbHUKOB 1 MHOT'OYT'OJIbBHUKOB,
CBOMCTB YTJIOB, 06p830BaHHbIX IpHU 1iepecevyeHrr JBYX IMapa/lJIeJIbHBIX MPAMBIX CGKyu.lEﬁ. Pemats
MPpAKTUYEeCKHE 3aJa¥M Ha HaXOX/IeHHE YTIJIOB.

BrasieTh MoHSITEM reOMeTPUYeCcKOro MecTa ToueK. Y MeTb orpeZie/isiTb OMCCeKTpUCy yria u
cepe/IMHHbIN MepreH/IUKY/IsIp K OTPe3Ky Kak reoMeTpruyeckre MecTa ToUek.

dopMmyMpoBaTh OMpeZie/ieHnsl OKPY)KHOCTH Y Kpyra, XOpZbl U JhaMeTpa OKPY>KHOCTH,
T0/1b30BAThCSl UX CBOMCTBAMU. Y MeTh IPUMEHSTh 3T CBOWCTBA [PU pellieHUH 3a/au.

BrazieTb MoOHSITMEM OMKCAHHOW OKOJIO TPeyrojbHUKA OKPY)>XHOCTH, YMeTb HaxO[UThb eé
1ieHTp. [To/p30BaThCs pakTaMH O TOM, UTO OMCCEKTPHUCHI YTJIOB TPEYTONbHUKA TIepeceKarTcs B
OJJHOM TOUKe, WU O TOM, UYTO CepeJuHHble TIepreHJUKY/IsApbl K CTOPOHaM TPEYroJibHUKa
TepeceKaroTCsl B OJHOU TOUKe.

Brnagers ToHATHEM ~KacaTe/JIbHOM K  OKPY)KHOCTH, T[O/b30BaTbCsi TEOPeMOM O
neprieH/IMKY/ISIPHOCTU KacaTe/IbHOM U pajinyca, MPOBeJEHHOr0 K TOUKe KacaHHs.

[Tonb30BaThCs MpPOCTEMIIMMH T'eOMETPUUECKMMH HepaBeHCTBaMH, TIOHMMaTb MX
NIPaKTUYeCKUNA CMBICII.

HPOBO/:[I/IT]: OCHOBHbIE€ TreOMeTpHUYEeCKHE MMOCTPOEHHUS C TIOMOIIBIO LIUPDKYJ/IA U JIMHEUKU.

K koHuy oOyuenuss B 8 Kijacce oOyuarOU[uiicsi TIOMyYWT CJe[yIOIe TpeJMeTHbIe
pe3y/ibTaThbl:



Pacrio3HaBaTe OCHOBHEIE BHbI I—IETI:»IpéXyl"OJ'IbHI/IKOB, HUX 5JIeMeHTbI, I10/1b30BaThCA HX
CBOMCTBaMU IMpHU pelieHr reoMmeTpuueCKux 3aa4d4u.

[TpuMeHsTH CBOMCTBA TOUKU lepeceueHNs MeJjuaH TpeyrosbHYKa (LjeHTpa MacC) B pellieHUH
3ajau.

Bnazets nmoHATHEM Cpe/iHel JTMHUM TPeYrojbHUKA W Tpamelyy, IpUMeHsTh UX CBOMCTBa
NpY  pellleHWu reoMeTpUyeckKrx 3afad. Ilosnb3oBaTbesi Teopemoil Paneca M TeopeMoil o
NIPOMNOPLIMOHAIBHBIX OTPe3Kax, MPUMEHSThb UX /JIs1 pellleHus IPaKTHUeCcKrX 3ajau.

HPI/IMEHHTB TMPHU3HAKH 1'[0/:[061/151 TPEYrOJIbHUKOB B PEIIE€HNH reOMETPUYECKHUX 3d/jay.

[Tonb3oBatbest Teopemoti [Tudaropa /s pellieHNs reOMeTPUUYECKUX U MPAKTUUeCKUX 3a7iau.
CTpouTh MaTeMaTUUeCKyI0 MO/le/lb B TIPAKTUUECKUX 3a/jauax, CaMOCTOATe/IbHO [ie/1aTh YepTéxX U
HaXO/IUTh COOTBETCTBYIOLIME JIUHBI.

Bna,qub MOHATHUAMKU CHUHYCd, KOCHMHYCa W TdHI'€HCd OCTpPOro yrija IIpAMOYTOJIBHOI'O
TpeyTroJIbHHKA. ITonb30BaThCS STUMHU MOHATHUSIMU AJIS pellieHrsd MPaKTUUeCKrX 3a4ad4.

Bbuncsiare  (pa3nvuHbIME - crioco0amMu)  TUIOLAZAb — TPeyroibHUKa W TUIOL[a/id
MHOTOYTOJIbHBIX ~ GuUryp (TMO/b3ysich, TJe HeoOXOAMMO, Ka/lbKy/aaTopoM). IIpuMeHSITH
T0JlyUYeHHbIe YMEeHUs B MPaKTUYeCKUX 3ajavax.

BnaseTh TOHATHMSMM BIMCAHHOTO U LIEHTPaJbHOIO yrja, WCIO0/b30BaTb TeOpeMbl O
BIMCAHHBIX yTJjlaX, yIrjax Mexy XopJamMu (CeKyIIMMHU) U yIjie MeXXy KacaTeJbHOW U XOp/i0U Ipy
pellleHnY TeOMeTpUUYecKuX 3aziau.

BrazeTs MoOHATHMEM OMMCAHHOTO YeTbIPEXYTOJIbHMKA, MPUMEHSITh CBOMCTBA OINKMCAHHOTO
YeThIPEXYT0/IbHUKA MPU pellieHUH 3aau.

[IpyuMeHATb TOMyueHHbIe 3HaHUSI Ha MpPAaKTUKe — CTPOUTh MaTeMaTUuecKue Mojenu s
3ajlau peayibHOM YKU3HH U TTPOBOIUTH COOTBETCTBYIOLI[ME BEIUMC/IEHHS C TIPUMeHeHHeM 1o100ust 1
TPUTOHOMETPUH (TI0JIb3YSICh, Tie He0OX0AUMO, Ka/IbKY/IITOPOM).

K koHuy oOyueHns B 9 Kijacce oOyuyarOU[WiiCs TIOMYYWT CJe[yIOIe TpeJMeTHbIe
pe3y/ibTaThbl:

3HaTh TPUrOHOMETpHUYeCcKHe (PYHKLMU OCTPBIX YIJIOB, HAXOAUTH C UX ITOMOILbIO pa3/MuHble
3/71eMeHThbl TMPSIMOYTOJIbHOTO TPEeYro/ibHUKA («pelleHre TMPSMOYTO/IbHbIX TPeYroJbHUKOBY).
HaxoauTs (€ MOMOILbI0 Ka/TbKY/ISTOPA) AJTMHBI U YTJIbI [/ HeTab/IMYHbIX 3HAYeHHH.

ITonb30BaThCS q)OpMyJIaMI/I npuBeieHrsT U OCHOBHBIM TPHUI'OHOMETPHUUYECKUM TOXAECTBOM
AJIs1 HaXOXKAeHWA COOTHOIIIeHUN MeX1y TPUTOHOMETPUYECKKMMU BeJIMUYMHAMMU.

Vcrnonb30BaTh TeopeMbl CUHYCOB U KOCUHYCOB I HAXOXK/E€HUSI Pa3/MUHbIX 3/1EMEHTOB
TPeyroyibHUKa («pelleHue TPeyroJbHUKOB»), MPUMEHSTh WX TPU pelleHUHd TreoMeTpUYecKUX
3ajau.

Bnagets nmoHsTHsIMU TIpe0Opa30BaHUs TOA00MS, COOTBETCTBEHHBIX 3/IEMEHTOB IM0/[00HBIX
¢uryp. [Tosb30BaTbCSI CBOMCTBaMU TM0/[00MST TPOM3BOJILHBIX (UTYP, YMeTh BBIUMCSATD JIJIUHBI U
HaXOJWTh YIJIbl Y TIOA00HBIX uryp. IIprMeHsTH CBOMCTBA OAOOMS B MPAKTUYECKUX 3a/ladyax.
YMeTb PUBOIUTE MPUMepPhI TIOZ00HBIX (UTYP B OKpPY’KarollleM MUpe.

[Tonb30BaThbCsl TeOpeMaMH O TIPOM3BEI€HUM OTPe3KOB XOPZ, O TPOU3BEJeHHH OTPEe3KOB
CeKyIIHX, O KBaJpaTe KacaTe/JbHOM.

[Tonb30BaThbCsl BEKTOpaMM, MOHUMATh MUX TeOMeTpUuUecKuil U (PU3WYeCKUd CMBIC,
NPUMEHATh MX B peIlleHWd reoMeTpuuyeckux U (ur3nueckux 3ajad. IIpvMeHATh cKanspHOe
TIpOM3Be/leHre BEeKTOPOB /1/1s1 HaXOXK/[eHUS [JIVH U YTJIOB.



ITonb3oBaThCs METOAOM KOOpAWHAT HaA IIJIOCKOCTH, TIIPUMEHATL €ro B pelleHUun
reoOMeTpuiYeCKUx 1 MpakTUUeCKUX 3a1a4.

BnazeTs MOHATUAMYK NPaBUIBHOTO MHOTOYTOJIbHMKA, JIUHBI OKPY>XKHOCTH, AJIMHBI AyTH
OKPY)XHOCTM W paJuaHHOM Mepbl yrja, yMeTb BBIUMC/ATH IIOLIa/lb Kpyra M ero 4acTeid.
[TpyuMeHSATH MoJ/TyueHHbIe YMeHHUs1 B IPaKTUUeCKHX 3a/jauax.

Haxogute ocu (Mnu LieHTpPbI) CUMMETPUX (GUTYp, NIPUMEHSTh ABM)KEHHUsI IJIOCKOCTU B
MIPOCTEUNIINX CITydasix.

[IpuMeHATH TMOJlyuyeHHble 3HAaHWSI Ha MPAKTUKe — CTPOMTh MaTeMaTHueCcKhe MoJenu JJis
3a/1a4 peasibHOM )KU3HU U TTPOBOAUTE COOTBETCTBYIOIIVE BHIUMC/IEHNS C TPUMeHeHHeM T10[00Hs 1
TPUTOHOMEeTPUYECKUX (PYHKLWH (T10/1b3YsICh, T/le He0OX0UMO, Ka/IbKYJ/ISITOPOM).



TEMATHUYECKOE IVNIAHUPOBAHUE

7 KJIIACC

KoiuuecTBO 4acoB

Ne /i HaumeHoBaHuUe pa3/ie/ioB H TeM OnekTpoHHbIe (1{udpoBbIie)
i} MporpaMmsbI Bcero Konrponbubie | Ipakruyieckue obpa3oBare/bHbIE pecypChl
padoThI padoThI
[TpocrTeiiiiivie reoMeTpUueckKre GUTyphl U
1 VX CBOMCTBA. VI3MepeHHe reoMeTpUyeCcKux 14 https://m.edsoo.ru/SCDUTTDXL
BeJTMYMH
2 TpeyronbHUKH 22 1 https://m.edsoo.rt/LUWH113V3
3 [apazren:Hpie mpsivbie, CyMMa yriion 14 1 https://m.edsoo.ru/C3QIURDVS
TPeyroJibHUKa
4 | OxpyxHoCT: i Kpyr. l'eomerpueckue 14 1 https://m.eds00.r/ZCZQS49CU
TIOCTPOEHMUSI
5 ITorTOpeHHe, 060011eHIe 3HAHUH 4 1 https://m.edsoo.ru/RJJ3LV3V?2
OBLIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOI'PAMME



https://m.edsoo.ru/RJJ3LV3V2
https://m.edsoo.ru/ZCZQS49CU
https://m.edsoo.ru/C3QIURDV5
https://m.edsoo.ru/LUWH113V3
https://m.edsoo.ru/SCDUTTDXL

8 KVIACC

KosmmuecTBo yacoB

Ne HaumeHoBaHuUe pa3/ie/ioB U TeM OnekTpoHHbIe (H(POBHIE)
n/m MPOrpaMMbI Bcero Konrponbubie | TIpakTiyeckue o0Opa3oBaTe/bHBIE PeCypChl
padoThI padoTsI
1 YeThIpEXYrO/IbHUKU 12 1 https://m.edsoo.ru/ZLR35406D
Teopema daseca v TeopeMa o
2 TIPOTIOPLIMOHA/IBHBIX OTPe3KaX, MoJ00HbIe 15 1 https://m.edso0o.ru/F805209Y 8
TPeyroJIbHUKH
[Tnowaaes. HaxoxxaeHue mioijazei
3 TPeYroJIbHUKOB ¥ MHOTOYTO/TbHBIX (UTYP. 14 1 https://m.edsoo.ru/QLJ1QDOEP
T1yotaau mogo6HBIX Guryp
4 | Teopema [ludaropa u Havana 10 1 https://m.eds00.ru/4ZHRPYM8BW
TPUTOHOMETPUH
YT71bl B OKPY)KHOCTU. BrivicaHHble U
5 | OHCAHIBIE SETLIPEXYTOMIBHHICH. 13 1 https:/m.eds00.ru/J2JOK38GT
KacaresnbHble K OKpy>KHOCTU. KacaHue
OKPY’>KHOCTeH
6 IToBTOpEHUE, 0600IIIEHHE 3HAHUH 4 1 https://m.edsoo.ru/LX0AVOG6EP
OBLIEE KOJIMYECTBO YACOB I10 68 6 0
IMTPOI'PAMME



https://m.edsoo.ru/LX0AV0G6P
https://m.edsoo.ru/J2JOK38GT
https://m.edsoo.ru/4ZHRPYM8W
https://m.edsoo.ru/QLJ1QD0EP
https://m.edsoo.ru/F8O5ZO9Y8
https://m.edsoo.ru/ZLR3S4O6D

9 KV/IACC

Ne HaumeHnoBanu KosmmuecTBO yacoB
11; e pa3/ie/ioB U OnekTpoHHbIe (G poBbIe)
o TeM Beer KOHTpﬁom’H HpaKquECK o0Opa3oBaTe/IbHbIE PeCypChl
nporpamMMeI 0 ble padoThbI He padoThbI
TpuroHomerpu
1. TeopeMsl
| | xocuHycos 1 16 1 https://m.edsoo.ru/
CHHYCOB. 5172BY40V
Pemnienue
TPEeYro/JIbHUKOB
ITpeobpa3oBanu
9 ;;?Siﬁgme 10 1 https://m.edsoo.ru/
P T58CWSWSF
COOTHOIIIeHUS B
OKDY>KHOCTH
https://m.edsoo.ru/
3 | Bektopsl 12 1 XAJEWORCL
4 'Hoes{apTOiH a 9 1 https://m.edsoo.ru/
KOOP/MHATBI H I5QMGSAFT
IVIOCKOCTUA
[IpaBusbHbIE
MHOTOYTOJIbHUK
5 I(;II'(’HH)I:II;ISCTH " 8 https://m.edsoo.ru/
Py BMBZSAEUS
T/I0IIa/Ib KpyTa.
Briuniciienue
niouazier
6 [Broxkenus 6 https://m.edsoo.ru/
IIJIOCKOCTU S8HUMOCSCI
IToBTOpEHUE,
7 06o06111eHue, 7 ? https://m.edsoo.ru/
CUCTeMaTH3alu VYL6CQR8P
1 3HAHUH
OBIIEE
KOJIMYECTBO
YACOBIIO 68 6 0
ITPOTPAMME



https://m.edsoo.ru/VYL6CQR8P
https://m.edsoo.ru/VYL6CQR8P
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/5I72BY40V

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IbBTATAM OCBOEHUSA
OCHOBHOI OBPA30BATEJ/IbHOM ITPOI'PAMMBI

7 KIIACC

Kopg,
npoBepsieMoro
pe3yJibTara

IIpoBepsieMble NpeAMeTHbIE pe3y/IbTaThl 0CBOEHUsI 0CHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 06pa3oBaHUs

6

["eomeTpus

6.1

PacriosHaBaTh M3yueHHble TreoMeTpuUyeckve (UIypbl, OMNpejessTb UX
B3aMMHOE pacriojio)keHue, H300pakaTb TreoMeTpuueckue (UTYpH,
BBITMIOJIHATE UYEPTeXU [0 YCJIOBUKO 3aZlaud. VI3meparb /MHelHble U
yI7I0Bble BeJIMUMHBL. PelllaTh 3aZjaud Ha BbIYMC/IEHUE [JIMH OTPe3KOB U
BeJIMYMH YTJIOB

6.2

Henath rpyOyr0 OLIEHKY JIMHEMHBIX W YIJIOBBIX BEJMUWH TPEJIMETOB B
peasbHOM >KWU3HHU, pa3MepOB MPUPOJHBIX 00beKTOB. Pa3muaTh pa3mMepsl
9TUX 0OBEKTOB 10 MOPSIZKY BeJTMUNHBI

6.3

CTpOI/ITL UEPTEXKU K TeOMETPHUYECKUM 3d/id4dM

6.4

[Tonb30BaTbCs TIPU3HAKaMU pPaBEHCTBA TPEYroJIbHUKOB, HWCIIO/b30BaTh
MPU3HAKU U CBOWCTBA PaBHOOE/PEHHBIX TPEYTOJIbHUKOB TP pelleHUH
3aja4

6.5

[TpoBOAUTL  JIOTMUECKWE  pacCy>KIeHWs  C  HCIO0J/Ib30BaHUEM
reoMeTpHUeCKHUX TeOpeM

6.6

ITonb3oBaThCs MPpU3HAKaMH PaBE€HCTBA IMPAMOYIT'OJIbHBIX TPE€YIrOJIbHUKOB,
CBOMCTBOM MeHaHbI, HpOBeﬂéHHOﬁ K THUIIOTEHY3€ TIIpAMOYTOJIbHOT'O
TpeyTroJIbHHKd, B pellleHH reOMeTPUYECKHUX 3d/1d4

6.7

OnpezensaTs Mapa/uleflbHOCTb MPSMBIX C TIOMOLLBIO YIJIOB, KOTOpbIe
obpasyer ¢ HuMU cekyljas. OrpeZensTh MapaiienbHOCTh TIPSIMBIX C
MOMOILIbI0 PAaBEHCTBA PACCTOSIHUKM OT TOYEK OJHOM MNpPSAMOW [0 TOYeK
JIpyroy npsiMou

6.8

Perniathb 3a/1auM Ha KJIeT4aTou Oymare

6.9

[TpoBOAUTH BBIUMC/IEHUS U HAXOJUTb UUC/IOBble U OyKBeHHbIe 3HaueHHst
YI7I0B B TeOMeTpUUeCKMX 3ajayax C HCIOIb30BaHUWEM CYMMbI YIJIOB
TPeyroJIbHUKOB ¥ MHOTOYT'OJIbHUKOB, CBOMCTB YT/I0B, 00pa30BaHHBIX MPU
repeceyeHUM [IByX Tapajyle/ibHbIX MpPsIMBIX  CeKylled. PemaTb
TIpaKTHYeCKHe 33/laui Ha HaXOXK/IeHre YTIJI0B

6.10

BnaseTh NoHATHEM reoMeTpUUeCKOro MecTa TOYeK. YMeThb OmnpefessiTh
OucceKTpUCy yryia W CepeiMHHBIM TepreHAUKYIsIp K OTpe3Ky Kak
reoMeTpUuecKre MecTa TOUeK

6.11

dopmMyMpoBaTh OTpe/iesieHusi OKPY>KHOCTH M KPyTa, XOp/ibl U JruaMeTpa
OKDY>KHOCTH, TI0JIb30BaThbCsI UX CBOHCTBAMU. YMeThb TIPUMEHSITb 3TH
CBOWCTBA MU pellieH|H 3aJau

6.12

BnazeTs NoHATHEM OMKMCAHHOM OKOJIO TPeYrO/IbHUKA OKPY>KHOCTH, YMeTb
HaxoJuTh eé 1ieHTp. [losb30BaThCs (akKTaMu O TOM, UTO OMCCEKTPHCHI
YI7TIOB TpeyrojibHUKa I1epeceKkarTcsl B OJHOM TOYKe, U O TOM, 4YTO
cepe/IHHbIEe NTepIeHAUKYIISAPbI K CTOPOHAM TPeyro/IbHUKA [epeceKaroTCs
B OJTHOI TOUKe

6.13

BsiafieTb NOHATHEM KacaTeJbHOM K OKPY’KHOCTH, M0/1b30BaThCs1 TEOPEMO




O MnepreHauKyJ/JIapHOCTH KacaTeJIbHOM 1 paguyca, HPOBeAéHHOFO K TOUKe
KdCaHMsA

6.14

ITonw3oBaThCs HPOCTEI;'ILHI/IMI/I reoMeTpuiyeCKuMHn HepaBeHCTBaMH,
ITOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

IIpoBOJUTE OCHOBHBIE TeOMeTpUYecKHhe IIOCTPOeHHs C ITOMOLIBIO
LIMPKYJISI Y1 JINHEeHKU

8 KVIACC

Kopg
NpoBepsieMoro
pe3yJibTarTa

ITpoBepsieMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHS OCHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111ero o06pa3oBaHus

6

I'eomeTpust

6.1

Pacrio3HaBaTe OCHOBHEIE BHUbI I—IETpréXYl"OJ'H:-HI/IKOB, nX 53J/IeMEeHThI,
T10/Ib30BaThCS X CBOMCTBAMU IpH pelieHr reOMeTpUYeCKHX 3a4a4

6.2

[IpyMeHsTb CBOMCTBA TOUKU MlepeceyeHust MeJIiaH TpeyroJyibHUKa (LieHTpa
MacC) B pellieHUH 337134

6.3

Bnasete mNoOHATHEM cpefjHell JIMHUM TpeyrojbHUKAa M TpareLuy,
NpUMEHSTb UX CBOWCTBA TIPYM pelLleHWd TeoMeTPpUUecKHX 3a/ad.
[Tonb3oBatbesi Teopemoit Paseca M TeOPeMOW O MPOMOPLMOHATIBHBIX
OTpe3Kax, MPUMEeHSTb UX /IJIsl pellieHus] MPaKTUUeCKuX 3ajau

6.4

[lpuMeHsITH  TIPU3HAKM  MOA0OWsT  TPEyroJibHUKOB B pelleHuH
reoMeTpUUeCcKuX 3ajau

6.5

[Tonb3oBatbesi TeopeMoid Iludaropa [y pelleHHsi TeOMeTPUUYECKUX U
NpaKTU4ecKUx 3agau. CTpOUTh MaTeMaTU4YeCcKyo MO/ie/lb B IPaKTUYeCKUX
3aZjauax, CaMOCTOSITE/IbHO Zle/iaTh YepTéK U HaXOAUTb COOTBETCTBYIOLLME
JJIVHBI

6.6

BJIa,Z[eTb MOHATUAMKU CHHYCd, KOCHMHYCd W TdHI'€HCd OCTpOro YyrJa
IMpAMOYTOJIBHOT'O TpeyroJIbHUKA. ITonb30BaTbCA 3TUMU ITOHSATUSIMU AJI
pemeHus ITPAKTHYEeCKUX 3a/iad

6.7

Bbruncsiate  (pa3nuuyHbIMM - criocobamMu) TUIOMIAZb TPeyroyibHUKa |
TUIOLIAJ  MHOTOYTO/MbHBIX ¢Guryp (monb3ysich, TAe HeoOXoaumo,
KaJbKyaTopoM). IIpUMeHATh MOMy4YeHHble yMeHUs B TPaKTUYeCKUX
3ajavyax

6.8

BnageTs MOHATUSIMK BINHMCAHHOTO W L|€HTPA/JILHOTO yTJla, UCMOJIb30BaTh
TeopeMbl 0 BIMCAHHBIX YIJIax, yrjaaxX Mexy XopAaMHy (CeKylMMu) U yrie
MeKJy KacaTeJIbHOW U XOPZOU MPH PellleHUH reOMeTpUUeCKUX 3a/iau

6.9

BrageTe TmOHSTHMEM OMKWCAHHOTO  YETHIPEXYTOJIbHUKA, MPUMEHSITh
CBOMCTBA OMMCAHHOT'O YeThIPEXYT0JIbHUKA TIPU PellieHnH 3a/iau

6.10

[IlpyMeHATh  MOJIyueHHble  3HAHUS HAa  [pPakKTUKe —  CTPOMTH
MaTemMaTUUeCcKhe MOJenu [ 3a/lay peanbHOM J>XU3HU U IPOBOJMTH
COOTBETCTBYIOII[e  BBIUMC/EHUS] C TIpUMeHeHWeM Tofobust u
TPUTOHOMeTpPUH (TI0/b3YSICh, TJie HEOOXOAMMO, KaJIbKYJISITOPOM)




9 KV/IACC

Kopg,
NnpoBepsieMoro
pe3yJibTarTa

IIpoBepsieMble npeiMeTHbIE pe3y/IbTaTbl 0CBOEHNSI OCHOBHOU
oOpa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOT0 00111ero 00pa3oBaHus

6

["eomeTtpus

6.1

3HaTb TPUrOHOMETpUYeCKHe (YHKLIMU OCTPBIX YIJIOB, HaXOAWUTb C UX
MOMOILIbI0  pa3/IMUHble 37eMEeHTbl MPSIMOYTOJbHOIO TpPeyroJbHUKa
(«pelleHMe MPSIMOYTO/BHBIX TPeyrolbHUKOB»). HaxoquTe (C MOMOLBIO
KasIbKYJ/ISITOpa) JI/TMHBI U YTJIbI 11 HeTabJIMYHbIX 3HAUeHUH

6.2

[Tonb30BaThCs dhopmynamu NpUBe/IeHus U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXXAECTBOM [I/Il HaXOXKJEHUsI COOTHOLLUEHWH
MeXX/ly TPUTOHOMeTPUUeCKUMU BeJIMYMHAMU

6.3

Wcnonb30BaTh TeOpeMbl CHHYCOB M KOCHMHYCOB [/l HaxOXXAeHHUs
pa3/iMyHbIX 3/IEMEHTOB TPEyrojibHUKAa («pelleHre TpPeyrojJbHUKOBY),
TIPUMEHSITh WX MPU pellleHNH reoOMeTpUUeCcKUX 3a7au

6.4

Bnageth moHsATUsAMH Tipeobpa3oBaHUs TIOAOOWS, COOTBETCTBEHHBIX
3/1eMeHTOB T0/[00HBIX uryp. Ilo/b30BaThCsl CBOWCTBAMM TIOZOOMS
MPOW3BOJIbHBIX (PUTYpP, YMEeTh BBIYUC/SATH [IUHbBI U HAaXOAWUTb YIJ/bl Y
noo0HbIX ¢uryp. IIpuMeHSTH CBOWCTBa TOJO0HST B TIPAKTUUYECKUX
3afiauaxX. ¥YMeTb MPUBOJUTH TIPUMepPHI MOA0OHBIX (GUTYD B OKpY>Karolem
MHpe

6.5

[Tonb3oBaTbCs TeopemMaMu O T[IPOM3BEeJleHUM OTPe3KOB XOpA, O
TIPOM3Be/IeHNH OTPe3KOB CeKYIMX, O KBajjpaTe KacaTeJbHOU

6.6

[Tonb30BaTbCs BEKTOPAMHM, TIOHUMATh UX TeOMeTPUUeCKU U (PU3nUecKuit
CMBICJI, IPUMEHSITh UX B PeIlleHUU TeOMeTPUUeCKUX U (pr3nuecKux 3aziau.
[TpuMeHSITH CKasIpHOe TIPOU3Be/leHre BEKTOPOB [I/is HAXOXKIEeHWs IJTUH U
yT7I0B

6.7

ITonw3oBaThCs METOJOM KOOpAHWMHAT Ha IUIOCKOCTH, TPHUMEHATHL €ro B
penieHrr reOMeTpUu4YeCKUX U ITPAKTHYECKUX 3a4d4

6.8

Bnasetb  MOHATHUAMM  NPaBWIBHOTO  MHOIOYTOJIBHUKA,  JI/IUHBI
OKDPY>KHOCTH, JJIMHBI AYTH OKPY’KHOCTU U PaJIMaHHOU Mepbl yIjia, yMeTb
BBIUMCJ/IATE IJIOLQ/b Kpyra U ero vacreil. [IpUMeHSITb MOJlyueHHbIe
YMeHHUs B MPAKTUYECKUX 3a/jayax

6.9

HaxoauTh OCM WM LeHTPhl CUMMeTpUU (UTyp, TIPUMEHSTb ABWKEHUS
TIJIOCKOCTH B MPOCTEMIINX C/Tyyasix

6.10

[IpuMeHATL  MOMy4YeHHble  3HAaHUS Ha  IIPaKTMKe —  CTPOUTH
MaTemMaTUuecKde MoJenu [JJjs 3ajay peanbHOM J>KU3HU U TIPOBOJUTH
COOTBETCTBYIOILI[Ie  BLIUMC/IEHWSI C TIpUMeHeHWeM Tofobus u
TPUTOHOMETPUYECKUX  (QYHKUUM  (Tonb3ysch, TrAe  HeobXoaumo,
KaJIbKYJISTOPOM)




ITPOBEPAEMBIE 3J/IEMEHTBI COJEPKAHUA

7 KJIACC
Kop IIpoBepsieMblii 3/1eMeHT COJepKaHusl
6 ['eomeTpust
HauanbHbie 1ioHSTHS reoMeTpud. Touka, TipsgMasi, OTpe3oK, Jay4. Yrosa. Bugsl
6.1 yrjioB. BeprukanbHble M CMexXHble yIJibl. buccektpuca yria. Jlomanasg,
MHOT0yro/ibHUK. [lapasnieibHOCTh M NeprieHIUKYJ/IIPHOCTh NPSIMbIX
6.2 CumMmeTpuuHble Gurypbl. OCHOBHBIE CBOMCTBa 0CeBOM cuMMeTpu. [Iprumepsl
CUMMeTPUU B OKPY’KarollleM MUpe
6.3 OcCHOBHBIE TIOCTPOEHHsI C TIOMOIIBIO LUPKYJIS U JIMHEMKU. TpeyrojbHUK.
) BrbicoTa, MeiaHa, OMCCEKTpUCa, UX CBOMCTBA
6.4 PaBHOOe/ipeHHBI ¥ PABHOCTODOHHWM  TPeyro/JibHUKW. HepaBeHCTBO
TpeyrosibHUKa
6.5 CBo¥iCTBa 1 IPU3HAKK PaBHOOeJPeHHOT0 TPeyro/ibHUKa. [[pU3HaKky paBeHCTBa
TPeYrOJIbHUKOB
6.6 CBolicTBa ¥ NMpU3HaKU MapasiebHbIX NpsiMbIX. CyMMa yIJjioOB TpeyrobHUKA.
BHelHKe yIiibl TpeyroJibHUKa
[IpsimoyronbHbIM  TpeyroibHUK. CBOMCTBO MeJuaHbl MPSIMOYTOJIbHOTO
6.7 TPeyroJbHUKa, MPOBEJEHHOM K TUIIOTeHY3e. [Ipy3Haku paBeHCTBa
NIPSIMOYTOJIbHBIX TPeYrO/IbHUKOB. IIpIMOYroJIbHBIM TPeyrobHUK C YIVIOM B
30°
HepaBeHcTBa B reomeTpun: HEPaBEeHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JI/TUHe
6.8 JIOMaHOM, TeopemMa O OosibiieM yrie W OoJbliell CTOpOHE TPeyroJbHUKA.
[TeprieHAMKY/ISIP ¥ HAKJIOHHAS
6.9 'eomeTprueckoe MecTto TOueK. buccekrpuca yrina U cepefjMHHBIN
TIepreH/UKYJISIp K OTpe3Ky Kak reoMeTpuyeckre Mecrta ToYeK
OKpy)XHOCTb M KpyI, XOpAa M JuameTp, HX CBOWMCTBa. B3anMHoe
6.10 pacriosiokeHre OKpPY)XHOCTM U mpssMou. KacatesmpHass M cekymasg K
OKDY’>KHOCTH
6.11 OKpy>KHOCTb, BIIMCaHHasg B yroja. BrnumcaHHasg M omnvcaHHas OKPY’>KHOCTU
TpPeYroJbHUKA
8 KI/IACC
Kop IIpoBepsieMblii 371eMeHT CO/lep)KaHUsA
6 I'eomeTpust
6.1 UeTbIpéxyroybHUKU. [1apasiesiorpamMm, ero npyu3Haku U CBOMCTBA
6.2 ITpsiMOyTONBHUK, POMO, KBaZIpaT, X MPU3HAKK U CBOWCTBA
6.3 Tparnerusi, paBHOOOKas Tparielusi, eé CBOMCTBA U MPU3HaKU. [IpsiMOyTo/IbHast
Tpanenus
6.4 Mertopn, ypBoeHusi MefyvaHsbl. LlenTpansHas cummerpusi. Teopema Paseca u
TeopeMa O MPOMOPLMOHA/IbHBIX OTPe3Kax
6.5 CpejHue JTMHUU TPEYrobHUKA U TparneLuu. LIeHTp Macc TpeyrojapHuKa
6.6 [Togobue TpeyronbHUKOB, Ko3dduipenT mnopobus. IlpusHaku mopo6us
TpeyroyibHUKOB. IIprMeHeHre Nof006us TIpU pellleHWH MPaKTUUeCKUX 3a/jau
6.7 dopMysibl  AJIs1  TIIOMIAM  TPEYroJibHUKa, TlapajuiesiorpaMMa, pomba |




Tparnelyu
6.8 CpoiicTBa muiomiaield reomeTpuueckux ¢uryp. OTHOIIeHWe TUIoIIaen
1of00HBIX uUryp
6.9 Boruncnienue nuiomazielt TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KjeTyaTOW
' Oymare
6.10 Teopema Iludaropa. IlpumMeHeHue Teopembl Iludaropa rmpu peleHUH
TIPAKTUUeCKUX 3a/au
CuHHyC, KOCHHYC, TaHTe€HC OCTPOro yrja IpSIMOYTOJBHOTO TPeyroJbHUKa.
6.11 OCHOBHOe TPUIOHOMeTpHUYeCKoe TOXK/JeCTBO. TpuroHoMeTpruueckye (QyHKIUU
yriioB B 30°, 45° u 60°
6.12 BrivicaHHbIe ¥ LleHTpasbHble YIJIbI, yTOJI MeX/y KacaTeJbHOU U XOPZOU. YTJIbI
MeXX/1y XOp/laMU U CeKYLMMU
6.13 BrivicaHHble U ONMCaHHbIe YeThIPEXYr0/IbHUKU
6.14 Bs3aumHoe pacrionoxeHue [BYX OKpY)KHOCTel. KacaHue OKpY>KHOCTe.
OO61Me KacaTesibHbIE K IBYM OKPY>KHOCTSIM
9 KJIACC
Kop TIpoBepsieMblii 371eMeHT CO/[eP)KaHUsA
6 ['eomeTpust
6.1 CuHyc, KocHHYC, TaHreHc yrjoB oT 0 zo 180°. OcHOBHOe TPUTOHOMETpUUecKoe
TOKJeCTBO. POPMYJIbI IPUBE/IEHUS
Pemrenne TpeyrosbHUKOB. Teopema KOCMHYCOB U Teopema CHHYCOB. PelieHue
6.2 NIPaKTUYeCKUX 3a/lady C HCIIO0/Ib30BaHWEM TeOopeMbl KOCHHYCOB U TeOpeMbl
CUHYCOB
6.3 ITpeobpa3oBanue nomobusi. [logobrie cOOTBETCTBEHHBIX 3/IEMEHTOB
6.4 Teopema o npou3BeZieHUH OTPE3KOB XOp/i, TeOPeMbI O MPOU3Be/IeHHH OTPe3KOB
CeKyIlMX, TeopeMa O KBaJipaTe KacaTeJbHOU
BekTop, ayivHa (MOZly/1b) BEKTOpA, COHAIIpaB/IeHHbIE BEKTOPbI, TPOTHUBOIIOJIOKHO
6.5 HarpaB/ieHHble BEKTOPbI, KOJJIMHEApHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB,
orepalMM HaJ BeKTopaMHd. PasnokeHHe BeKTOpa MO [BYM HEKOJUIMHEapHbIM
BEeKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOe TpoM3Be/leHHe BEKTOPOB, NPUMeHeHue st
HaxOXX/leH!s UIVH U YIJIOB
[lexapTOBbI KOOpAMHATHI Ha IJIOCKOCTU. YPaBHeHHUs MPSIMOM U OKPY)KHOCTH B
6.7 KOOp/JMHATaXx, repeceueHre OKPY>KHOCTeM U MpsMbIX. MeToJ, KOOp/IMHAT U ero
TIpUMeHeHHe
6.8 IIpaBu/ibHBIE MHOI'OYT'OJIbHUKU
6.9 [nvna OKPY>KHOCTH. ['pamycHas u paguaHHas Mepa yr/ia, BbIUMC/IeHHe IJIUH YT
OKDY>KHOCTel
6.10 [1o1ans Kpyra, CeKTopa, CerMeHTa
6.11 [Br>keHUs] TIZIOCKOCTM W BHYTPEHHHE CHUMMeTpUU ¢uryp (o/1emeHTapHbIe
nipesictaBienus). [lapamiensHeid iepeHoc. [ToBopoT




ITPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHHSA K
PE3YJ/IbTATAM OCBOEHUS OCHOBHOM OEPA30BATE/IbHOH ITPOI'PAMMBI

OCHOBHOI'O OBIIIETI'O OBPA3OBAHUSA

Kopg,
NpOBePsieMoro
TpeboOBaHUs

ITpoBepsieMblie TPe0OBaHKA K MPeMETHBIM pe3y/IbTaTaM 0CBOeHHSI
OCHOBHO¥ 00pa3oBaTe/IbHOH MPOrpaMMbl 0CHOBHOT'0 00111ero
o0pa3oBaHus Ha ocHoBe PI'OC

YMeHue ornepupoBaTb IOHATUSMU: MHOXECTBO, ITOJMHOXXeCTBO,
orepaLuy Haji MHO)XKeCTBaMM; yMeHHe OIepupoBaTh MOHATUAMU: rpad,
CBSI3HBIY rpad), JepeBo, LIMKJI, IPUMEHSThb UX IIPU pellieHUH 3a/layu; yMeHre
UCTI0/Ib30BaTh rpaduueckoe IpeZcTaB/ieHWe MHOXXeCTB [/ ONHCaHUs
peasbHBIX MPOLeCCOB U SIBJIEHUH, TTPY PellleHrH 3a/jau U3 JPYTuX yueOHbIX
npeJiMeTOB

YMeHue onepupoBaTh MOHATUSIMU: OIpejiefieHre, akCHMOMa, Teopema,
[l0Ka3aTesJbCTBO; yYMEHHWe pacrio3HaBaTb MCTUHHbIE U JIOKHbIE
BbICKa3bIBaHUsl, TPUBOJUTH TIPUMEpPbl W KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBaHUsI ¥ OTPULIAHKS BbICKA3bIBAHUU

YMeHue omnepupoBaTh TIOHATHUSAMH: HaTypajlbHOE UHCJIO, MPOCTOe M
COCTaBHOE YKCJIO, IeTMMOCTb HaTyPa/IbHBIX UHCeJT, IPU3HAKH [IeTUMOCTH,
1]eJ10€ YKCJI0, MOZY/Ib UKMC/ia, OOLIKHOBEHHAs! IpO0Ob U /IeCITUUHAs 1po0b,
CTaH/IapTHBIN BUJl YKC/Ia, PAllUOHAIbHOE YKCJI0, UPPAl[MOHAIbHOE YHCIIO,
apudMeTHUeCKUI KBaJIpaTHBI KOPEHb, YMEHHE BBIO/HATh JAeHCTBUS C
YKC/IaMH, CPAaBHUBATh M YIIOPSJOUMBATh UKMC/IA, MPECTAB/ISATh YMC/Ia Ha
KOOP/IMHATHOM TIPSIMOM, OKPYTJ/IAITh UMC/Ia; YMEHUe Je/laTh NMPUKUIKY U
OLIEHKY pe3y/IbTaTa BEIUMC/IEHUH

YMeHue omepupoBaTh TOHSTUSIMU: CTeMeHb C LieJIbIM [l0Kasaresem,
apupMeTHUeCKWd KBaZIpaTHBI KOpPeHb, MHOTOWIEH, anreOpanyeckas
JIpobb, TOXK/1eCTBO; 3HAKOMCTBO C KODHEM HaTypasbHOU CTerieHH Oosbliie
eJUHULIbI; YMEeHHe BBITIOJIHATb PACcUéThI 10 (hopmyriaM, mpeoOpa3oBaHus
1[eJIbIX, POOHO-palMOHABHBIX BhIPAXKEHUH U BbIPaXKeHUH C KOPHSIMH,
pasyoykeHre MHOrOU/IeHa Ha MHOXKUTE/H, B TOM UHMCJIe C MCII0/Ib30BaHHeM
dbopMyJ1 pa3HOCTH KBa/IpaToOB M KBaJpaTta CyMMbI U Pa3HOCTU

YMeHue orepupoBaTh TMOHATHUSIMH: YKCIOBOE PaBEHCTBO, YpPaBHEHHE C
OJJHO repeMeHHOM, UMCI0BOe HepaBeHCTBO, HePaBeHCTBO C TiepeMeHHOi;
yMeHHe pellaTh JIMHEWHbIE W KBaJpaTHble ypaBHeHUs, ApPOOHO-
palliOHa/lbHbIe ypaBHEHHsT C OJHOM TlepeMeHHOH, CHUCTeMbl [IBYX
JIMHEMHBbIX ypaBHeHWM, JIMHelHble HepaBeHCTBA W UX CHUCTEMBI,
KBaJpaTHble W  /IPOOHO-pal[MOHa/lbHbIe HEPAaBeHCTBA C  OJHOM
riepeMeHHOM, B TOM UKCJie TIPU PellleHrH 3a/jad U3 IPYTUX TMPeMeTOB U
MPAKTUUeCKUX 3a/lay; YMeHHe KCII0/Ib30BaTh KOOPAWHATHYIO TIPSIMYIO U
KOOD/IMHATHYIO TUJIOCKOCTh [jii M300pakeHWs pellleHWd YypaBHEHHH,
HEPaBEeHCTB U CUCTEM

YMeHue oneprpoBaTh MOHATHAMU: GYHKIUS, rpaduk (QyHKUUW, HYIUA
(GYHKLMH, TPOMEXYTKH 3HAKOIOCTOSTHCTBA, TIPOMEKYTKU BO3paCTaHMUS,
yObIBaHUs, HavboJIbIllee W HAMMeEHbIllee 3HaueHUs (YHKIWUW; yMeHHe
OTepUpOBaTh TOHATUSMU: TMpsiMasi TIPOTMOPLIMOHAIBHOCTh, JIMHEHHast
byHKLMSA, KBaZipaTWMuHas (YHKIUSA, oOpaTHas TPOMNOPLIMOHAIBHOCTD,
napabosa, ruriepbosia; ymMeHue CTpOUTh TpaduKu (HyHKLUM, UCTIONb30BaTh
rpadvKku AJis oripefie/ieHUs] CBOMCTB TIPOL[ECCOB W 3aBUCUMOCTeH, AJis
pellleHUsl 3afiauy U3 JPYTUX yueOHbIX TPeJAMETOB W peajibHOW >KU3HU;




YMeHHE BbIDAXKATh (I)OPMYJ'I&IMI/I 3dBUCHMMOCTH MeXy BeJIMUMHAMU

YmeHue OTIepUPOBaTh TIOHSATUSIMU: TI0C/Ie/J0BaTeIbHOCTD,
apudmeTuueckas U TeoMeTpuuecKasi MpOrpeccuut; yMeHre UCIO/b30BaTh
CBOMCTBA TI0C/Ie[I0BaTe/IbHOCTeH, (OPMyJibl CYMMBI U 00I1Iero useHa rpu
pellieHnH 3a/la4, B TOM YMCJIe 3ajiau U3 JIPyTUX y4eOHbIX MpPeIMETOB M
peanbHOU YKU3HU

YMeHue peliats 3a/lauy pa3HbIX TUIIOB (B TOM UMCJ/Ie Ha [IPOLIEHTH, J0/IU U
YyacTH, ABWKeHre, paboTy, [jeHy TOBapOB M CTOUMOCTb ITOKYTIOK U yC/IyT,
HaJory, 3ajaud U3 007acTU yIpaBjeHUsl JIMUHBIMM U CeMeMHBbIMU
¢rHaHCaMM); yMeHHe COCTaB/IATh BbIpaXKeHHs], ypaBHEHMs], HepaBeHCTBa U
CHCTeMbl IO YCJIOBUIO 3a/laud, MCC/e/loBaThb I0JlyUeHHOe pelleHue U
OL|eHMBaTh MPaBAON0A00HOCTh MOTYUYEeHHBIX Pe3y/IbTaTOB

YMeHure oneprupoBaTh MOHATUSIMU: (PUTYpa, TOUKA, OTPe30K, MpsimMas, Jyy,
JIoOMaHasi, yroj, MHOTOYTOJbHUK, TPEeyro/JbHUK, paBHOOEJpeHHbI Hu
PaBHOCTOPOHHUM  TPEeyroNbHUKH,  TPSIMOYTOJbHBI  TPEyroJibHUK,
MejuaHa, OucceKTprca W BbICOTA TPEYrobHUKA, UYeThbIPEXYTOJIbHUK,
napajiesiorpaMM, — pom0,  TIPSIMOYTOJIBHUK, — KBajpaT,  TpareLwus;
OKPY)KHOCTb, KpYT, KacarejibHasi; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue peliath 3ajaud, B TOM UHKC/Ie U3 TOBCeJHEBHOU
)KU3HM, Ha HaXOXK/leHHe TeoMeTpUYeCKHX BeIMYMH C IpUMeHeHHeM
M3yueHHbIX CBOUCTB GUryp U akToB

10

YMeHre omepupoBaTh TOHSTUSMH: paBeHCTBO (UTyp, PaBeHCTBO
TPeyro/bHUKOB; Mapas/ie/lbHOCTh U MepreH/JUKYISIPHOCTb NPSMBbIX, YT/
MeXy TIPSMBIMH, TIepIIeHJUKY/Sp, HAK/IOHHas, TPOeKIus, MoJobue
¢uryp, nosobHbIe TPEYroMbHUKUA, CUMMETPHUSI OTHOCUTETbHO TOUKUA U
NpSIMOM; yMeHWe pacro3HaBaTh PAaBEHCTBO, CUMMETPUIO M T0z00ue
¢buryp, napannenbHOCTh Y MepHeHIUKYISIPHOCTb NPSIMbIX B OKPY>KaroIieM
Mupe

11

YMeHue onepupoBaTh MNOHATUSMU: JJIMHA, PaCCTOsTHUE, YroJ (Be/MuyrHa
yrja, CUHYC W KOCHHYC YI/Ja TpEeYyrojibHHKA), I/IOLa/lb; YMeHue
OlLI€EHWBAaThb pa3Mepbl IPeJIMETOB U OOBLEKTOB B OKPY’KAIOIEM MUPE;
yMeHUe MPUMEeHSITh (JOPMYJIbl TepUMeTpa U I/I0L[aZi MHOTOYT0/IbHHUKOB,
JUIMHBI OKDY>KHOCTH M TIIOIIAAM Kpyra, o0ObemMa TMpsIMOYToJbHOTO
napasjiefienuresa; — yMeHUWe — TMPUMEHSTb  MPU3HAKM  PaBeHCTBa
TPEYroJIbHUKOB, TEOpeMy O CyMMe YIJIOB TpeYyrojbHUKa, TeopeMy
[Mucdaropa, TpUroHOoMeTpUUeCKre COOTHOLLEHUS /il BBIYUCIEHUS [IJTUH,
PaCCTOSIHUM, TJIOIIa/len

12

YMenne wu300pakaTb ITUIOCKMe (uUrypel W WX KOMOWHAIuW,
NPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C TIOMOIIBIO YepPTEKHBIX
WHCTPYMEHTOB W  3JIEKTPOHHBIX CPEJCTB 10 TEKCTOBOMY WJIH
CHMBOJIbHOMY OIHCAHHIO

13

YMeHue orneprupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAsI CHUCTeMa KOOp/JUHaT;
KOOp/IMHAThI TOUKH, BEKTOP, CyMMa BEKTOPOB, ITPOU3Be/leHHe BEKTOpa Ha
YMC/Io, CKaJsipHOe Tpou3BeZileHWe BEKTOPOB; yMeHHe MCI0/b30BaTh
BEKTOPBI U KOOPAUHATHI /151 IPe/ICTaB/IeHUsI JaHHBIX U pellleHUs 3a/jay, B
TOM YKCJIe U3 APYTUX YueOHBIX MPeJIMEeTOB 1 PeaslbHOM yKU3HU

14

YMeHue omepupoBaTh TOHSATUSMH: CTOJAOMKOBbIE U KPYTOBBIE
JMiarpaMMel, TabJIMLIBI, Cpe/iHee apupMeTHUeCKoe, Me/laHa, HanboJbliee




Y HauMeHblllee 3HauUeHMsl, pa3Max UMC/I0BOro Habopa; yMeHMe U3BJeKaTh,
WHTEePIIPeTHPOBaTh U NMpeobpa3oBbIBaTh MH(GOPMALHIO, ITPe/CTaBIeHHYTO
B Tab/M1jax ¥ Ha irarpaMMmax, OTpa)karolllyto CBOMCTBa U XapaKTepPUCTUKU
peasibHBIX TPOLIECCOB W fIBJIEHWM; yMeHHe pacrio3HaBaTh HM3MeHUUBBIE
Be/IMUMHBI B OKPY>KaroLL[eM MUpe

15

YMeHue onepupoBaTh TOHATUSIMU: CIAy4YalHBIM OMNBIT (Coy4yalHBIN
9KCTIEDUMEHT),  3JIeMeHTapHoe CoObiTHe  (3/IeMEeHTapHbIM  UCXO[)
CJIyualiHOTO OTIbITa, C/Ty4YaiiHOe COObITHe, BepOSTHOCTb COOBITHS; YMeHHe
HaXO/UTh  BEPOSATHOCTH  CJyYalHbIX COOBITUM B  OMBITAX C
PAaBHOBO3MOYKHBIMHM ~ 3JIeMeHTapHbIMUA COOBITHSIMU; yMeHHe pelllaTh
3a/laud MEeTOJIOM OpraHW30BaHHOTO Tiepebopa W C WCIOb30BaHUEM
NpaBU/a YMHOXXEHHUS; YMeHHe OLIeHUBaTb BEPOSITHOCTH peasbHbIX
COOBITMIA W SIBJIEHWM, TIOHUMAThb POJIb TIPAKTHUECKH [OCTOBEPHBIX U
MaJIOBepOSITHBIX COOBITHH B OKPY>KAIOLL[eM MHUPe 1 B )KU3HH; 3HAKOMCTBO C
TIOHSITHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX
YuCesl U ero poJibl0 B MaCCOBBIX SIBJIEHHUSIX

16

YMeHMe BbIOVpaTh MOAXOASLINM U3yUeHHbIN MeTo, AJIs pelleHus 3a/lauy,
NIPUBOJUTH NPUMEPbI MaTeMaTH4YeCKUX 3aKOHOMEpPHOCTeH B MpUpoJe U
JKU3HM, paclio3HaBaThb IpOsIB/IeHHe 3aKOHOB MaTeMaTUKU B UCKYCCTBe,
OIHWCHIBaTh OT/le/IbHbIe BBbIJAIOLIMECs pe3ysbTaThl, MOJyYeHHble B XOJe
pa3BUTHS MaTeMaTHKU KaK HayKH, IPUBO/IUTh PUMepbl MaTeMaTUUeCK1X
OTKPBITUM Y MX aBTOPOB B OT€UECTBEHHOM U BCEMMPHOU HCTOpUU

IIEPEYEHD 3JIEMEHTOB COAEPXKAHNSA, IIPOBEPAEMbIX HA OI'D I10

MATEMATUKE
Kop ITpoBepsieMblii 371eMEHT CO/leP)KaHUsA
1 Yucia U BBIYUCTIEHUS
1.1 HarypasibHbie v tesible ynca. [IpU3Haku JeIMMOCTH Le/bIX Yrcell
19 OOBIKHOBEHHBIE U ZIeCITUUHBIE IPO0U, TIPOLIEHTHI, OeCKOHeUHbIe TIepUOANYeCKHe
) Jpobu
1.3 PaioHanbHble urca. ApudMeTryeckKre ornepalyy C paloHaIbHBIMU YMCIaMU
14 [HeiicTBuTenbHbIe yKcia. ApudMeTUuecKude orepaluu C [1eldCTBUTebHbIMU
YyKrC/1aMu
15 [TpubnvxEéHHbIE BBIMMC/IEHNS, MPaBU/la OKPYI/IEHNs, NPUKMAKA W OLeHKa
pe3y/bTaTa BbIUMCIeHUN
2 Anrebpanueckie BbIpayKeHHsI
2.1 bykBeHHble BelpakeHUs (BbIpaKeHUs C ITlepeMeHHbIMH )
29 CTelzeHL C uenbIM TmokasaTesieM. CTereHb C palMOHalbHBIM ITOKa3aTeseM.
) CBOWCTBA CTeNleH!
2.3 MHorousieHbl
2.4 Anrebpanueckasi pobb
25 ApudpmeTrueckuid  KOpeHb  HaTyparbHOW  cremeHu.  [lelicTBUA  C
apuMeTHYeCKUMU KOPHSIMU HaTypa/IbHOW CTereHu
3 YpaBHeHYs1 1 HepaBeHCTBa
31 Lenvie u [gpobHO-palioHa/bHBbIe ypaBHeHUsi. CHUCTeMbl U COBOKYIHOCTU

ypaBHEHUH




HEJ'IBIE nu ,E[pO6H0-paL[I/IOHaJ'IBHbIe HepaBeHCTBaA. Cucrembl u COBOKYITHOCTH

3.2
HEpPaBeHCTB
3.3 PellieHre TEKCTOBBIX 3a/ja4
4 UucsioBbIe moc/e/10BaTe/TbHOCTH
4.1 ITocezioBaTeIbHOCTH, CIIOCOOBI 3a/IaHNUs TIOC/Ie0BATeIbHOCTeH
40 Apudmernueckass U reoMmeTpuyeckas mnporpeccur. dopMmysa  CI0XKHBIX
TIPOLIEHTOB
5 DYHKIUU
@yukims, crocobbl 3aganusa  GyHKuuM. [paduk  dyskipm.  O6sacTh
oripejie/ieHUs1 1 MHOXKeCTBO 3HaueHU ¢pyHKUuu. Hymu ¢yskuyu. [IpomexxyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMeXYyTKM MOHOTOHHOCTH (GYHKLUMU. MakCUMyMbl U
MUHUMYMBI (pyHKUMU. HambOosbllee WM HavMeHblllee 3HaueHWe (QYHKIMMA Ha
TIPOMEXKYTKe
6 KoopiHaThl Ha MPSIMOM U TIJIOCKOCTH
6.1 KoopauHartHas npsMas
6.2 JleKapToBbl KOOpAWHATEI Ha IJIOCKOCTH
7 ['eomeTpust
7.1 'eomeTpuueckue (pUrypsl U UX CBOMCTBa
7.2 TpeyrosbHUK
7.3 MHOroyronbHUKU
7.4 OKpY>XHOCTb U KpyT'
7.5 V3mepeHue reoMeTpu4eCKUx BeJIMUUH
7.6 BekTophbl Ha TIJI0CKOCTH
8 BeposaTHOCTB ¥ cTaTUCTHKA
8.1 OrnvcaresibHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomburHaTopuka
8.4 MHoOKecTBa
8.5 ['pacbl




YYEBHO-METO/JWYECKOE OBECIIEUEHUE OBPA30BATE/IBHOI'O
ITPOIIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

v I'eomeTpust: 7 - 9-e Kacchl: 0a30BBIN YPOBEHb: YuebHUK; 14-e u3aHue,
nepepaboranHoe AtanacsiH JI.C., Byty3os B.®., Kagomues C.B. u p. AKIioHepHOe 0011{eCTBO
«M3patenscTBO «IIpocBelnenvie»

METOJUYECKHWUE MATEPHWAJIBI /IS YUUTEJIA

v l'eomeTpust. MeToinyeckue peKoMeHjalvu. 9 Kacc : yue0. mocobue zis
obimeobpa3osart. opranu3auuii / [JI. C. AtaHacsiH u fip.]. — 2-e u3a. — M. : TIpocselnieHue,
2019. — 96 c.

O PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU
NHTEPHET

ONPPOBBIE OBPA3SOBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU UHTEPHET

Bubmmoreka udgpoBoro 00pa3oBaTe/IbHOI0 KOHTeHTa — bub/moreka 11dpoBoro

O6D830BaTeJ'H::HOFO KOHTeHTa https://Monypoku.pd

AKnacc — mudpoBoit o6pa3oBaTesIbHBIN pecypc Oiis Ko, OpuitnanbHbIN
caut — https://www.vaklass.ru/
Yuu.Py - https://uchi.ru/
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YUYEBHBIN KYPC «BEPOSITHOCTH U CTATUCTUKA»
INOACHUTEJ/IBHASA 3AITMCKA

B coBpemeHHOM 11M()POBOM MHpe BepOSTHOCTb U CTaTUCTHKA NPHOOPETAroT BCE OOBIIYIO
3HAUMMOCTb, KaK C TOUKU 3peHUsl TIPAaKTUUeCKUX MPUIOKEeHUH, TaK U UX PO B 00pa3oBaHUM,
HeoOX0oZMMOM Kak/JoMy uesioBeKy. Bo3spactaeT umcsio mpodeccuii, Ipy OBlaZileHuH KOTOPbIMA
TpeOyeTcsi xopoiass 6a3oBasi MOArOTOBKAa B 007aCTH BEpPOSITHOCTH W CTAaTUCTHKH, Takas
TIOATOTOBKA BaKHA /ISl TIPOJIO/DKEHUsT 0Opa3oBaHMs W /IS YCIelTHON TpodecCoHaIbHOM
Kapbephbl.

KaxpIit yesioBeK MoCTOSIHHO ITPUHUMAET PelIeHus HA OCHOBE NMEROLUXCS Y Hero JaHHBIX.
A 5711 060CHOBAaHHOTO TIPUHSITUS PEILeHUsI B YCIOBUSIX HE/IOCTaTKa WM M30bITKa MH(OPMAaLIUK
HeoOXOA¥MO B TOM UHC/e XOpouio c(HOpMHPOBaHHOE BEPOSITHOCTHOE M CTAaTUCTUYECKOe
MBIIIIJIEHHE.

ViIMeHHO TO3TOMy OCTPO BCTajga HeoOXOAMMOCTH C(HOPMHPOBATh Yy OOyYaArOIIMXCS
(GYHKLMOHAMBHYI0 TPaMOTHOCTb, BK/IIOUAKOIIyH0 B ce0si B KauecTBe HEOTbeM/IEMOM
COCTaB/SIIOLE yMeHWe BOCIPMHMMATh W KPUTHUECKM aHa/JM3MpoBaTh HH(OpMaLuio,
TIpe/iCTaB/eHHYIO B Pa3/IMYHBIX (pOpMax, TOHUMAaTh BEPOSITHOCTHBIN XapaKTep MHOTMX peaslbHbIX
NIPOLIECCOB U 3aBUCUMOCTEH, POU3BOUTh MPOCTeMIIINe BePOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B YyueOHOM Kypce C OCHOBHBIMH TIDUHLIIIAMH COOpa, aHanu3a |
TIpe/ICTaB/ieHnsT JAHHbIX W3 Pa3/IMUHbIX cdep KU3HM 00I[ecTBa M TOCyJapCTBa MPHOOIIaeT
oOyuaroluxcss K 0OIecTBeHHbIM WHTepecam. l3yueHre OCHOB KOMOWHATOPUKHM pa3BUBAeT
HaBBIKA OpraHM3aliu Tiepebopa W TOJCUéTa Uuc/ia BapUaHTOB, B TOM UKC/ie B TPHUK/IaJHBIX
3a/lauax. 3HAKOMCTBO C OCHOBaMH TeopuH TpaoB CO3/1aéT MaTeMaTUueCKuil (yHAaMeHT st
dopMHpOBaHUsT KOMITeTeHIIMKA B 00/lacTM WH(POPMATUKA W LMGPOBLIX TexHOMorui. I[lpm
W3yYeHUH CTaTUCTUKU W BEPOSATHOCTU 0OOTaIlaroTCsl TMpeZCcTaB/ieHus O0O0yuaroluxcs O
COBpeMeHHOW KapTHWHe MHpa M MeToJaxX ero UccjefoBaHusi, (OpMUpYyeTCs MOHUMaHWe pOJiv
CTaTUCTUKUA KaK MCTOYHHKA COLIMA/JIbHO 3HAauMMOW WHGOpPMAlMM M 3aK/a/ibiIBalOTCS OCHOBBI
BEPOSITHOCTHOT'O MBILLIEHUS.

B cooTrBeTcTBMM C JaHHbIMK Lie/IIMM B CTPYKType IIporpaMMmbl yueOHOro Kypca
«BeposiTHOCT UM CTaTUCTHKa» OCHOBHOrO 00Ijero o0pa3oBaHMsl BblJeeHbl C/lefyloiye
coziep>kaTe/IbHO-MeTouueckre MUHUK: «lIpescraBieHye JaHHbBIX U OnKcaTe/bHas CTaTUCTUKA»,
«BeposiTHOCTb», «DieMeHTbl KOMOMHATOPUKW», «BBesieHre B Teoputo rpadoB».

Copepxanve nuHuM «[IpefcTaBieHre [aHHBIX M ONMCATelbHAas CTATUCTUKA» CIIY>KUT
OCHOBOM Aiy1s1 ()OPMHPOBAHKMSI HABBIKOB PabOThI ¢ MH(OpPMALMe: OT UTeHUs] ¥ WHTepIrpeTaln
uHpoOpMaLMy, Tpe/CTaBleHHOW B Tabiuilax, Ha JuarpamMmax W Tpadukax, Ao cbopa,
npe/iCTaB/IeHys] U aHaM3a JaHHbIX C UCI0/Ib30BaHWeM CTaTUCTUYECKUX XapaKTePUCTUK CPeJHUX
U paccerBaHus. PaboTast ¢ JaHHBIMU, 0OydYarolyecs y4yaTcsi CUMTBIBaTh U WHTEPIIPeTUPOBATh
[laHHbIe, BbJIBUraTh, apr'yMeHTUPOBaTh U KPUTUKOBATh MPOCTEHIIKe TUI0Te3bl, pa3MbILIATh Hafl
(akTopaMy, BbI3bIBAIOLUMH MU3MEHUMBOCTb, U OLIEHMBAaTh MX BJ/IMSIHME Ha pacCMaTpuBaeMble
Be/TMYMHBI U TIPOLIECCHI.

VHTyuTBHOE  TIpejCTaBleHWe O  CIy4alHOM  W3MEHYMBOCTH,  HWCC/Ie[JOBaHUe
3aKOHOMEpPHOCTEeN M TeHJEHLIMM CTAaHOBUTCS MOTHBHPYHOLEM OCHOBOM [JIsi U3yUYeHUs] TeOpUu
BEepPOATHOCTeN. bBosbllloe 3HaueHWe MMEIOT MpaKTUYeCKWe 3a/laHusi, B YaCTHOCTU OMBIThI C
KJ/IaCCUYeCKUMU BepOSITHOCTHBIMU MOJIe/ISIMMU.

[ToHsiTHE BEepOSTHOCTH BBOJUTCS Kak Mepa TpaBoriofobusi ciyuyaiiHoro cobwrtus. Ilpu
M3yuyeHUH yueOHOTo Kypca 00ydJaroiuecsi 3HaKOMSTCS C TIPOCTEUIIIMMU MEeTO/IaMH BBIYHCIEHUS
BEpPOSATHOCTEN B CJIy4alHbIX SKCMEPUMEeHTax C paBHOBO3MOKHBIMU 3/IeMeHTapHbIMU MCXO0/laMH,
BEPOSITHOCTHBIMY 3aKOHaMH, TO3BOJISIIOLIMMY CTaBUTh M pemaTb Oojiee ClIOXKHBIE 3azaund. B



y‘-IE6HbII\/,I KypC BXOJAT HaUa/IbHbIE TIpEACTAaBJIEHHUSA O C]Iy‘-IaI\/‘IHI:IX Be/IMYHAaX U UX UYHC/IOBBIX
XdPaKTepHUCTHKaAX.

B pamkax yueGHOTo Kypca OCyIIeCTBIISIeTCS 3HAKOMCTBO 00YYaroIIMXCsl C MHOYKeCTBaMU U
OCHOBHBIMU OMepalysM{d HaJ, MHOXXeCTBaMM, PAacCMaTpPUBAIOTCSl MPUMepbl NPUMEHEHHUsl Jis
peleHus 3a7ay, a TAaK)Ke HCIOMb30BaHMSl B JADYIMX MaTeMaTHyeCKUX Kypcax M yueOHBIX
rpeMeTax.

B 7-9 knaccax n3ydaeTcst yueOHbIHN Kypc «BeposTHOCTb ¥ CTaTUCTHKA», B KOTOPBIN BXOSAT
pasgensl: «[IpeacraBieHue JaHHBIX U ONUCaTe/bHask CTaTUCTUKa», «BeposSTHOCTb», «D/IeMeHThI
KOMOWHATOPUKW», «BBefieHre B TeOpHI0 rpadoB».

Ha u3yueHne yueOGHOro Kypca «BeposTHOCTb U CTaTHUCTHKa» OTBoguTcs 102 waca: B 7
kacce — 34 yaca (1 yac B HeZiento), B 8 Knacce — 34 yaca (1 yac B Hefie/t0), B 9 kiacce — 34 yvaca (1
yac B HeZIeJIi0).



COJEPXAHUE OBYYEHUSA
7 KJIACC

[TpencraBneHve JaHHBIX B BHe TaO/uI], AuarpamMm, rpaduKoB. 3arojsHeHUe Tab/vil,
YyTeHue U MOCTPoeHHue Auarpamm (CTOIOMKOBBIX (CTO/0UAThIX) U KPYTOBBIX). UTeHue rpaduKkoB
peanbHBbIX TPOIeccOB. V3BneueHne wHGOpMAIMM W3 AWarpaMM W Tab/Mll, WUCTIONIb30BaHUE U
VHTeprpeTaLus JAaHHbIX.

OrmcarenbHasi CTaTUCTHKA: CpefiHee apudMeTHdyecKoe, MeJraHa, pa3Max, Haubosbliee 1
HavMeHblllee 3HaUeHUs1 Habopa YMC/IOBBIX AaHHBIX. [IpyMepbI CTyyaiiHOM W3MeHUYUBOCTH.

CnyuaiiHblii 3KCriepyuMeHT (OTBIT) U CyTydaiiHoe coObITHe. BeposTHOCTH U yacToTa. Posb
MaJIOBepOSITHBIX U TIPAKTUYeCKU JI0CTOBEPHBIX COOBITHI B Tpupoje U B obijectBe. MoHeTa U
urpasnbHas KOCTb B TEOPHUM BEPOSITHOCTEM.

I'pad, BepivHa, pebpo. CrerneHb BepiivHbL. Uncio pébep u cymmapHasi CTelieHb BepIIMH.
[pencraBnenvie o cBs3HocTH rpada. Llermn u umknbl. Ilytu B rpadax. O6xop rpada (stinepos
nyTh). [IpescraBnenue o6 opreHTHpoBaHHOM rpade. PelieHne 3a/a4 ¢ MOMOLLbIO rpadoB.

8 KITACC
[IpexcraBneHue JaHHBIX B BUjle TabJIUL], [UarpaMM, rpaMKoB.

MHOXXeCcTBO, 37eMeHT MHOXKeCTBa, IOAMHOXKecTBo. Ormepanyyd Haji MHOKECTBAMHU:
o0besivHEHMe, TiepeceueHue, zAomnonHeHWe. CBOWCTBA oOmepanMii  Haj, MHO)XXeCTBaMU:
TepeMecTUTe/IbHOe,  COueTaTellbHOe, pacrpe/le/IuTeNlbHOe, BK/IOUeHWs. VICrosb30BaHMe
rpaduuecKoro mpe/CTaBIeHHs] MHOXKECTB [IjIs OMTUCAHUSI PeasibHbIX TIPOLIECCOB U SIBJIEHUH, TIPU
pellieHny 3aziau.

V3mepeHue paccerBaHUsl AaHHBIX. J[UCTEpPCHS M CTaHJAPTHOE OTK/IOHEHWEe YHCJIOBBIX
HabopoB. /lnarpaMMa paccemMBaHUsl.

OneMeHTapHble COOBITUSI CilyyaliHOro orbita. ChyyaiiHele cobbiTusi. BepositTHocTH
coObITHI. OTBITEI C PABHOBO3MOKHBIMU 37IeMeHTapHBIMU COObITHMH. Ciiy4yaliHbiii BEIOOD. CBSI3b
MEXX/y MasloBepPOSITHBIMU U TPAKTUUeCKH 0CTOBEPHBIMU COOBITHUSIMU B TIpHMpOZe, o0iriecTBe U
HayKe.

HepeBo. CBOICTBa [lePeBbEB: eIMHCTBEHHOCTb MyTH, CYII[eCTBOBaHWE BUCSUYEH BEpIIUHBI,
CBSI3b MEX/y UHCJIOM BepIIMH W uuciaoM pébep. IlpaBuio ymHOKeHWs. PerieHue 3amau c
TOMOI1IbIO TpacoB.

[TpotuBomonoxueie cobbiTHs. [Inarpamma Jinepa. OObeguHeHHe U TepeceueHHe
cobbiThil. HecoBMecTHbIe coObITHSI. POpPMYy/Ia C/I0’KeHUsI BePOSITHOCTeN. Y CJIOBHAsi BEPOSITHOCTb.
[TpaBuio ymHoKeHusi. HezaBucumbie cobbiTusi. [IpeacraBieHne sKCrieprMeHTa B BU/Zie [iepeBa.
Perrenue 3aziau Ha HaxOXX/eHWe BepOSATHOCTEM C MOMOLLBIO JlepeBa C/Iy4aliHOro 3KCIIepUMeHTa,
Juarpamm Ousiepa.

9 KVIACC

[TpencraBneHue JaHHBIX B BUJe TaO/uI], AUarpamm, rpadMKOB, UHTEPIIPeTalUs JaHHbBIX.
YreHre U MOCTpOeHUe Tab/uLl, AUarpaMm, TpadrKoB TI0 peaibHbIM JJaHHBIM.

[TepectaHoBkr u (axkTopuan. CoueTaHusi U UuCI0 coueTaHuil. TpeyronbHUK [lackans.
PerieHue 3a/1au ¢ UCI0/Ib30BaHNEM KOMOWHATOPHKHU.

'eomeTpuueckast BeposATHOCTb. CiydaiiHbIi BBIOOP TOUKM M3 (PUTypBI Ha TJIOCKOCTH, U3
OTpe3Ka U U3 [yT'M OKPY’>KHOCTH.



Wcneitanve. Ycnex v Heyzavya. Cepyst UCIIBITAHWM [10 IepBOro ycrexa. Cepust UCTIBITAaHUU
Bepnynmm. BepositHocT coOBITHI B cepun UCTIbITaHWN BepHysu.

CnyyaliHasi BeIMUMHA M pacripeie/ieHNe BeposiTHOCTeld. MaTeMaTuueckoe OXKUJaHUe U
pucnepcusi. [IpuMepsl MaTeMaTHUecKoro OXKM/IaHHsI KaK TeOpeTHUUeCKOro Cpe/iHero 3HaueHusi
Be/IMUMHBI. MaTteMaThueckoe O>XUJaHue U MCIepcus CyvyaliHOW BeJIMUMHbI «4HUC/I0 YCIeXOB B
cepyy uCHbITaHU bepHynmm».

[TonsiTre o0 3aKOHe GOMBIINX uKcen. VI3MepeHHe BePOSITHOCTeH C TTOMOIIbI0 YacToT. Postb
3HaueHMe 3aKOHa OOJIBIIMX YKCes B IPUPO/Je U 001iecTBe.



INIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTDb 1 CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE Ppe3y/IbTaThl OCBOEHMs TPOrpaMMbl yueOHOTO Kypca «BeposiTHOCTH u
CTaTUCTHKa» XapaKTepU3yOTCS:

1) naTpuoTHYeCKOe BOCIIUTaHHeE:

MposiBJIeHWeM HHTepeca K TMPOIUIOMY U HACTOsL[eMy POCCUMCKONW MaTeMaTHKH,
LIEHHOCTHbIM OTHOLIEHWeM K JOCTW)KeHUSIM POCCUMCKHMX MaTeMaTUKOB W POCCHUUCKON
MaTeMaThueCKOM IIKOJIbl, K UCTI0/Ib30BaHUIO ITUX JOCTHKEHUN B PYTrUX HayKaX U MPUKIIaIHbIX

cdepax;
2) rpaXkiaHCKOe U JyXOBHO-HPaBCTBEHHOE BOCIIUTaHHe:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0sI3aHHOCTeM Tpak/JaHWHA W peanv3alid ero IIpas,
npe/iCTaB/ieHWeM O MaTeMaTHUeCKMX OCHOBaX (DyHKL[MOHMPOBAHUSI Pa3/IWYHbIX CTPYKTYP,
SIBJIEHUH, MPOLeAYP TPa)kKJaHCKOTro o0iecTBa (HarpuMep, BbIOOPHBI, OMPOCHI), TOTOBHOCTBIO K
00CYX/IeHUIO 3THUeCKuX TpobsieM, CBSI3aHHBIX C TPAKTHYeCKUM TpUMeHeHHeM [OCTH)KeHUM
HayK{, 0CO3HAaHHEM Ba’KHOCTH MOPasibHO-3TUUECKHX MPUHLUIIOB B /1eATeIbHOCTH YYEHOT0;

3) TpPy/i0BO€ BOCIIUTAHHE:

YCTaHOBKOW Ha aKTMBHOE yYacTHe B pellleHWM MpaKTUUecKuX 3ajady MaTeMaTHueCKOU
HarpaB/IeHHOCTH, 0CO3HAHUEM Ba)KHOCTH MaTeMaTHueCcKOoro o0pa30BaHUs Ha MPOTSDKeHUM BCeit
YKW3HU [|7Is1 YCTIeTHOW TIpoeCCHOHAMbHON [IeSITelTbHOCTH U Pa3BUTHEM HeOOXO[MMBIX YMeHHH,
OCO3HAaHHBIM BBLIOODOM U TIOCTPOEHHEM WHAMBU/YaNbHOM TpaeKTOpuu o0pa3oBaHUs U
YKM3HEHHBIX TIJIAHOB C YYETOM JIMUHBIX MHTEPECOB U 00IIIeCTBeHHBIX TTOTPeOHOCTeH;

4) 3cTeTHUECKOe BOCIUTAHUE:

CIOCOOHOCTBIO K 3MOLIMOHABHOMY M 3CTeTHUYECKOMY BOCIIPHSITMIO MaTeMaTU4yeCKHX
00BEKTOB, 3a/]au, pellieHnH, pPacCyX/JeHnH, YMEHHIO BUZIETh MaTeMaTUUeCKre 3aKOHOMEPHOCTH B
WCKYCCTBE;

5) IeHHOCTH HAYYHOTI'0 MIO3HAHUSA:

OpUeHTal[ell B [ieITeJlbHOCT Ha COBPEMEHHYH) CHCTeMy HAy4HBIX Tpe/CTaB/ieHHuH 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHsI 4Ye/ioBeKa, IPUpPOJbl W 00IecTBa, MOHUMaHHEM
MaTeMaTHUeCKOW HaykKM KakK cQepbl 4e/loBeueCKOW JeATeNbHOCTH, STalioB e& pas3BUTHS U
3HAYMMOCTH [i/1S1 Pa3BUTUS LIUBU/IU3aL[MM, OBJIaZleHHeM SI3bIKOM MaTeMaTHKU U MaTeMaThuuecKoun
Ky/JbTYpOM KakK CpeJCTBOM T[I03HaHUs MHpa, OB/aJleHWeM T[pPOCTeMIIMMU HaBbIKaMu
UCCJIe/l0BaTe/IbCKOMU fleiTeIbHOCTY;

6) ¢pusnueckoe BocnuTaHue, HopMHUPOBaHNe KY/IbTYPbI 340POBbsI H YMOLIMOHA/ILHOT0
Os1aromostyuusi:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHuecKre 3HaHWsI B UHTepecaxX CBOEro 37l0POBbS, BeJleHUs
30poBOr0 0bpa3a KU3HU (3[j0pOBOe MUTaHWe, COATAaHCHPOBAHHbBIN PeXXUM 3aHATHUI U OT/bIXa,
pery/sipHas ¢u3nyeckasi akTHBHOCTb), C(hOPMHUPOBaHHOCTBIO HaBbIKa pedieKCuH, NMpU3HaHueM
CBOETrO MpaBa Ha OLIMOKY ¥ TaKOTo ke MpaBa Jpyroro ueyioBeka;

7) 3K0/1I0rU4YecKoe BOCIUTaHMe:

OpueHTalMell Ha TpUMeHeHHe MaTeMaTUueCKWX 3HaHWM [jisl pelleHHsi 3afad B obiactu
COXPaHHOCTU OKpY)Katolllel cpefibl, TJIAaHUPOBAHUSI TOCTYNKOB M OLEHKM HMX BO3MOJKHBIX



TIOC/IeICTBUM /IJIs1 OKPY’KaroIl[el Cpefibl, 0CO3HaHWeM T100anmbHOr0 XapakTepa SKOJ0TMYeCcKHX
npob/ieM U myTel uX pelleHus;

8) ajanTanysa K U3MEHAIIIMMCS YCI0BUAM COL[HA/TbHON U MPUPOAHOI CpeAbl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCJIOBUSIX HEONpeZe/éHHOCTH, MOBBILLIEHUIO0 YPOBHS CBOEU
KOMIIeTeHTHOCTU Yepe3 MPaKTUUeCKYyH /1eTe/IbHOCTb, B TOM UMC/ie YMeHHe YUUTbCS y JPYTUx
nofieli, mpuobpeTaTb B COBMECTHOM /iesiTe/TbHOCTA HOBbIe 3HAaHWsl, HABBIKA U KOMITeTeHLIUH U3
OTbITa /IPYTUX;

HEO6XO,E[I/IMOCTBI-O B Q)OPMI/IPOBHHI/II/I HOBBIX 3HElHI/Iﬁ, B TOM 4ucise (I)OpMy'JII/IpOBaTb naeu,
IIOHATHA, T'UII0OTE3bI 00 oOBeKTax u ABJIEHUAX, B TOM UHC/I€e paHe€e HEW3BECTHBIX, OCO3HABATbH
,I[ECI)I/IL[I/ITBI COOCTBEHHBIX 3HAHUN U KOMHeTEHTHOCTeﬁ, IJIaHUPOBATb CBOé PA3BUTHE;

CITIOCOOHOCTBIO 0CO3HABAThH CTPECCOBYIO CUTYALMI0, BOCIPUHUMATL CTPECCOBYIO CUTYALIHIO
Kak BBI3OB, TPeOYIOIIMI KOHTPMep, KOPPeKTHPOBaTh TPUHUMaeMble pelleHusi U [IeNCTBUS,
(opMyTpOBaTh 1 OL|eHWBaTh PUCKHU U TIOC/IE/ICTBHSL, (POPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJ/IbTATbBI
ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yueOHbIe 1eHCTBUS
BazoBble jloruyeckue AeficTBHA:

® BBISIB/IATH M XapaKTepW30BaTh CYIeCTBEHHbIE TMPHU3HAKM MaTeMaTHUeCKNX OOBeKTOB,
MOHATUM, OTHOILIEHWM MeXJAy TOHATUSIMH, (OpPMYJIMpOBaTh OMpeZe/ieHus] TOHSATHH,
yCTaHaB/IMBATh CYILECTBEHHBIM TPU3HAK KIacCU(UKAL[M, OCHOBaHWS [Jisi 0000iieHusT |
CpaBHEeHUs1, KpUTepry NPOBO/IMMOTr0 aHa/In3a;

® BOCTIPMHMMATh, ()OPMYJ/IMPOBAaTh W TIPeo0pa3OBLIBATH CY)K/EHWS: YTBepAUTeNbHbIe U
oTpuULIaTe/IbHbIe, eJUHUYHbIe, YaCTHBIE U 0011[1e, YC/IOBHBIE;

® BBISIB/ISITh MaTeMaThuyeckre 3aKOHOMEepPHOCTH, B3aMMOCBSI3M U MPOTUBOpeuus B (hakTax,
JAHHbIX, HAOMIO/eHUsIX W  YTBEP)KJEeHWsX, TipejjiaraTb KPUTEPUH [/Is1  BBISBJIEHUs
3aKOHOMEpPHOCTeHN U MPOTHUBOPEYNii;

® fleslaTh BBIBOJBI C UCIOMb30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTUBHBIX U WHIYKTUBHBIX
YMO3aK/JIFOUeHUM, YMO3aK/IH0UeHHUM 10 aHaJIOTHH;

® pa3bupaTh Jj0Ka3aTenbCTBa MaTeMaTUUeCKUX YTBep)KAeHHuH (TpsiMble U OT TIPOTUBHOTO),
TIPOBOJUTH CAMOCTOSITE/TbHO HEC/IO’KHbIe [J0Ka3aTebCTBa MaTeMaTHUYeCKUX ()akTOB, BLICTPAaUBATh
apryMeHTalL[yio, TIPUBOAUTb TIpUMepPbl M KOHTPIIpUMepbl, 00OCHOBBIBaThH COOCTBEHHbIE

paccyxeHus;

® BpIOMpaTh CrocoO pelleHUsi yueOHOM 3afauM (CpaBHMBATh HECKOJBKO BapHUaHTOB
pelieHus, BBIOMpAaTh Haubosiee TIOAXOASLIMA C YUETOM CAMOCTOSITENIBHO —BBIZIeJIeHHBIX
KpUTEpUEB).

Bba3oBble ucciefoBaTe/IbCKHE JeHCTBUA:
® 1ICTI0/1b30BaTh BOIPOCHI KaK UCC/Ie/loBaTeTbCKUM UHCTPYMEHT TM03HaHus1, (hOpMY/IMpPOBaTh

BOIIPOCHI, PUKCHUPYIOIMe TIPOTUBOPeure, pobeMy, CaMOCTOSITe/TbHO YCTaHAB/IMBATh NCKOMOE U
JlaHHOe, (OpMHPOBaTh TMIIOTE3Yy, apTYMEHTUPOBATh CBOIO MO3HULMI0, MHEHUE;

® [IPDOBO/IUTb TI0 CaMOCTOSITEJIbHO COCTaB/IEHHOMY TUJIAHY HEC/IOXKHBIA 3KCIePUMEHT,
HeOOJbIlIOe HUCCIefOBaHHe I10 YCTAaHOBJIEHHIO OCOOEHHOCTell MaTeMaTHYeCKOro OObLeKTa,
3aBUCUMOCTeN 00BEKTOB MeXy COOOM;



® CaMOCTOSITe/IbHO (POPMY/IMPOBATh 0O0OIIEHUST U BBIBO/IBI 110 pe3y/ibTaTaM IPOBeJEHHOTO
HaOJTF0/IeHus1, UCC/IeIOBaHMs], OL[€HUBATh JOCTOBEPHOCTD IMOJyUeHHBIX pe3y/bTaTOB, BLIBOJIOB U
0000ITIeHMI;

® [IPOrHO3MPOBAThH BO3MOKHOE pa3BUTHeE IpoLeCCa, d TaKXKe BbIABUIaTh IIPEAII0/I0KEeHHS O
€ro pa3sBMTHH B HOBBIX YC/IOBHUSAX.

Pab6ora c uadopmanmeii:

® BBISIB/ISITh HEJJOCTaTOYHOCTh M U30BITOYHOCTb MH(OPMAI[UH, JAaHHBIX, HEOOXOAUMBIX /15T
pellieHUs 3a7auy;

® BEIOMpaTh, AHAJM3UPOBATh, CHUCTEMATU3UPOBaTb W WHTEPIPETHPOBATh WH(OPMALHIO
pas3IUUHBIX BUZOB U ()OpM Tpe/CTaB/IeHNS;

* BpIOMpaTh (hopMy TipeAiCcTaB/ieHNs WHGOPMAL U WUTIOCTPUPOBATh pelllaeMble 3a/1aun
cxeMaMH, iMarpaMmMaMu, MHOM rpadyKoil 1 uX KOMOWHALUsAMUY;

® OL|eHMBATh Ha/E)KHOCTb MH(OpPMALMK 0 KPUTEpUsIM, TpeJJ/IOKeHHbIM yuWTeseM WId
c(hopMy/IMPOBaHHBIM CAMOCTOSTE/BHO.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yde0HbIe /|efiCTBHA:

® BOCIIpUHHUMATL H d)OpMynl/IpOBaTb Cy)XZAeHHUd B COOTBETCTBUM C YC/JIOBHUAMHU U LeIAMU
O6H.I€HI/IH, SICHO, TOUYHO, I'PAMOTHO BBbIDA)KaTb CBOKO TOUKY 3PpE€HHA B YCTHBIX W IMHMCbMEHHBIX
TEKCTaX, [AdBaTh ITOSACHEHM 10 XOAY pelleHWd 3a/la4, KOMMEHTHPOBATb HOﬂyquHblﬁ pPe3yJ/ibTarT;

® B X0Zie 00CY>XJIeHHsI 3a/laBaTh BOTIPOCHI TI0 CYIIIECTBY OOCY>KJaeMOl TeMbl, TIpO0/IeMbl,
pelliaeMOW 3a/lauM, BbICKAa3blBaTb H/leH, HalleJleHHble Ha MOWCK pelleHUs, COMOCTaB/sATh CBOU
CY)KIeHHUSI C CY)XK[eHUSIMH JIDYTUX YYaCTHHUKOB [iuasora, 0O0HapykKMBaTh pas3inMuvie U CXO/CTBO
MO3ULMH, B KODPEKTHOM (popMe (popMy/IMpOBaTh Pa3HOI/IaCHsl, CBOU BO3pakeHMs;

® [Ipe/ICTaB/ATh pe3yJ/bTaThl pellleHUus 3aJaud, SKCIepUMeHTa, WCC/Ie[0BaHusl, MpOeKTa,
CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BLICTYTI/IEHUS C YUETOM 3aZiay Mpe3eHTalul U 0CoO0eHHOCTel
ayJUTOpuy;

® [IOHUMAaTh U UCITIOIb30BaTh MperMylllecTBa KOMaH/{HOW U WHAWBU/YaIbHOU paboThI Npu
perieHNH yueOHBIX MaTeMaTHUYeCKUX 3a/1ay;

® [PUHUMATh 1Ie/lb COBMECTHOW JeATe/NbHOCTH, MIAHUPOBATh OPraHW3al[Mi0 COBMECTHOU
paboThI, pacripe/iesiATh BUABI paboT, OrOBapuBaThCs, 00CYKAaTh TIPOIIeCC U pe3ysbTaT paboThl,
00006111aTh MHEHHST HECKOJILKUX JTHO/Iel;

® y4acTBOBaTh B IPYIIOBBIX (hopmax paboTe! (00CyxgeHusi, 00OMeH MHEHHUSIMH, MO3TOBbIe
IITYpMbl ¥ [JPyTHe), BBIMOJIHATL CBOK uUacTb PabOThI M KOOPAMHHWPOBAaTh CBOM [IEMCTBUS C
JPYrMM{ ujleHaMd KOMaH/bl, OLleHMBAaTb KaueCTBO CBOEro BK/IaZa B OO TIPOAYKT IO
KpUTepHUsIM, COPMYJIMPOBAHHBIM YYaCTHUKAaMH B3aUMO/IeHCTBUSI.

Pery/isTUBHBIE YyHUBepCa/IbHbIe yueOHbIe JeiiCTBUS
Camoopranu3anus:

® CaMOCTOSITe/IbHO COCTABJ/ISTH IJ1aH, aITOPUTM DeLlIeHus 3aiau (MM ero 4acTh), BLIOUpaTh
criocob pelleHHsi € yUuéTOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BapHUaHThI pellleHuil C yUéToM HOBOW MH(OPMaLMK.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHbIA UHTE/I/IEKT:

® B/la/ieTh CriocobamMu CaMOTIPOBEPKH, CaMOKOHTPOJISI TIporiecca W pe3y/bTaTa pelleHust
MaTeMaTU4eCKOM 3a/1auu;



® pe/IBUJieTb TPYJHOCTH, KOTOpble MOTYT BO3HUKHYTh NPY pelleHUM 3a/laul, BHOCUTb
KOPPEeKTUBBI B [IeSITeJTbHOCTh HAa OCHOBE HOBBIX OOCTOSITeNIbCTB, HaWIeHHBIX OLIMOOK,
BbISIB/IEHHBIX TPYAHOCTEN;

® OLlIeHMBaTh COOTBETCTBHE pe3y/ibTaTa [esATelbHOCTH MOCTaBAeHHON Lied U yC/IOBUSIM,
OOBSICHATH IPUYMHBI JOCTYDKEHUS WM HeZOCTYDKEeHHS LIe/I, HaXOJWUTh OIIMOKY, 1aBaTh OL[eHKY
NproOpeTEHHOMY OTIBITY.

INIPEIMETHBIE PE3YJ/IbTATDBI

K koHiy obyueHusi B 7 Kjacce oOyuaromuiicsi TOJNYUUT CJie/lyloliyde TipeJMeTHbIe
pe3yJibTaThl:

Yurate uHGOpPMAIMIO, MpEeACTaB/IeHHYI0 B Tabyuvijax, Ha [JuarpaMmax, IIpe/|CTaB/IsTh
JaHHble B BUZle TaO/WI], CTPOUTH AUArpaMMbl (CTOOMKOBBIE (CTONOYATBIE) W KPYrOBBIE) IO
MaccHBaM 3HAUeHUH.

OnuchiBaTh M WHTEPHPETUPOBATh peasbHbie UWCIOBble [laHHble, TMpPeJCTaB/leHHbIE B
TabsMijax, Ha AMarpaMMax, rpadukax.

Wcnosnb3oBaTh AJIT OINMMCaHUA [IdHHBIX CTATUCTUYECKHE XdPAKTepHUCTHUKH: CpeaHee
apI/I(bMETI/I‘JECKOE, Me/HdHa, HauboJIbllIee ¥ HauMeHbIIlee 3HAYE€HUS, pa3MdX.

VimeTb mipefcTaBieHWe O C/yyallHOM WM3MEHUYMBOCTM Ha TpUMepax LieH, (PU3NuecKux
Be/IMUMH, AaHTPOINIOMETPUUECKHMX [JIaHHBbIX, WMeTb [pe/CTaB/eHue O CTaTUCTUYECKOU
YCTOMYUBOCTH.

K koHiy oOyueHuss B 8 Kijacce 0OyvyarOL[WIiCS TIOMYYHT CJIeyIOLIMe TIpeJMEeTHbIe
pe3y/bTaThl:

V3BnekaTh 1 mpeoOpa3oBbIBaTh MHGOPMALIMIO, TIPeICTaB/IeHHYO B BU/ie Tab/1LI, iMarpamm,
rpadHMKOB, TIPe/ICTAB/SATh JaHHbIe B BUZie Tab/IHII, AUarpamm, rpadmKoB.

OnuchIBaTh JJaHHbIE C TIOMOLIbIO CTAaTUCTUUECKUX TT0Ka3aTesieil: CpeIHAX 3HauUeHU 1 Mep
paccenBaHus (pa3Max, AUCIepCUsi U CTaH/japTHOe OTK/IOHEHUe).

HaxoJuTh 4aCTOTBI UHMC/IOBbIX 3HAYEHUH U YaCTOThI COOBITHIA, B TOM UKCJIE 110 pe3yJ/ibTaTaM
M3MepeHni 1 HaOJTIoeH .

HaXO,E[I/ITb BEpPOATHOCTH CﬂyqaﬁHbIX COOBITHI B OINbITaX, 3HAsA BEPOATHOCTH 3JIEMEHTAPHBIX
CO6I)ITPII>1, B TOM 4HK(CJie B OINbITaX C paBHOBO3MO>XHBIMHU 3/IEMEHTAPDHBIMHA COOBITUSMU.

Vcnonb3oBath rpaduueckve MoOZeNU: [€peBO CAy4YalHOrO 3KCIIepUMEHTA, JuarpaMMbl
Ounepa, YnC/I0Basi psaMast.

OHepI/IpOBaTb MOHATUAMU: MHOXECTBO, II0OJAMHO>XeCTBO, BBIIIO/IHATE OIlepalilii Hal
MHO>XeCTBaMU: O6T:>E,E[I/IHEHI/IE, repeceyeHuve, NOIMOJ/IHEeHHUe, MepPpevyuC/IATL 3JIeMeHTbl MHOX>KeCTB,
MPpUMEHSATDH CBOMCTBA MHO>KECTB.

Vcnonb3oBate rpaduueckoe MpejcTaBleHUe MHOXXECTB W CBfi3ed MeXJy HUMH [Jisl
OTMCaHUsl TIPOL[ECCOB U SIBJIEHWH, B TOM 4YMC/e TpPU pelleHHWu 3aZiau U3 JpPYrux ydyeOHbIX
npeZiIMeTOB U KypCOB.

K koHily oOyueHuss B 9 Kijaacce OOyuyarOL[WIiCS TIOMYYUT CJIeYIOILIUe TIpeJMEeTHbIe
pe3y/bTaThl:

V3BnekaThb v 1ipeobpa3oBbIBaTh MHPOPMALIWIO, TTPe/ICTaB/IeHHYI0 B Pa3/IMYHbIX UCTOUHMKAX
B Buje Tabmui, guarpamm, rpadukoB, TPeACTaBIATh JaHHBbIE B BHJe TAO/HWI], AuUarpamm,
rpavKoB.



PemaTh 3a7lauyd OpraHM30BaHHBIM TepebOpOM BApMAHTOB, a TaKXKe C HCII0/b30BaHHEM
KOMOWHATOPHBIX MPaBWI U METO/IOB.

Wcnosnb3oBaThk onucaTe/lbHbIe XdPAKTEPUCTUKU /i1 MdCCUBOB UMC/IOBBIX OdHHBIX, B TOM
uunciie cpegHre 3HaueHHsA U MePbl paCCerBaHUS.

HaxoauTh 4aCcTOThI 3HAUEHWM W YaCTOThI COOBITHS, B TOM UHC/IE TIOJb3YSICh pe3y/bTaTaMu
TIPOBeJEHHBIX U3MepPeHH U HabTIoieHUM.

HaxoauTs BepOSITHOCTH CTy4aitHbIX COOBITHI B M3yUeHHBIX OMbITAaX, B TOM UKC/IE B OTBITAX
C PaBHOBO3MO>KHBIMH 3/IeMeHTapHBIMU COOBITUSIMH, B CEPUSIX UCITBITAHUM IO TePBOTo ycIiexa, B
cepusiX UCTbITaHWI BepHysu.

NwmeTh npejcTaBieHre 0 C/IydyaiiHOM BeJIMUMHE U O pacrpe/ie/ieHuH BepOSITHOCTEM.

VmeTs mipesicTaB/ieHre O 3aKOHe OOJIBLIMX YKces KakK O TPOSIBJIEHHH 3aKOHOMEPHOCTH B
CJTy4aiiHOW M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIINX UMCesN B IPUpPo/e U obIecTse.



TEMATHUYECKOE IVNIAHUPOBAHUE

7 KJIACC
KosmmuecTBo yacoB
Ne m/m HanmMeHoBaHMe pa3je/ioB U TeM Konrponsspre | Mpaxruaeckue OnekTpoHHbIe (HudpoBbIie)
MporpaMmsbI Bcero o0pa3oBare/ibHbIE PeCypPChl
paboThI paboTbI
1 I1pescraBneHue JaHHbIX 7 https://m.edso0.ru/89N37X690
2 OmnwucaresibHasi CTaTUCTHKA 8 https://m.edsoo.ru/1LSV4ALDNF
3 CiyudaiiHasi U3MEeHUHBOCTb 6 https://m.edsoo.ru/GWRMYO3Z0
4 Bezienue B Teoputo rpacdos 4 https://m.edsoo.ru/ZC1IM6K65
5 ]C?’:g;:;‘;om’ 11 HacToTa ClyHaunHoro 4 1 https://m.edsoo.ru/H3K1S5MAW
6 O600111eHMe, CHCTEMATH3alMs 3HAHUH 5 2 https://m.edsoo.ru/LFUSEKR5F
OBIIEE KOJIMYECTBO YACOB I10 34 ’ 5
IMTPOI'PAMME



https://m.edsoo.ru/LFUSEKR5F
https://m.edsoo.ru/H3K1S5MAW
https://m.edsoo.ru/ZC1IM6K65
https://m.edsoo.ru/GWRMYO3Z0
https://m.edsoo.ru/1LSV4LDNF
https://m.edsoo.ru/89N37X69O

8 KVIACC

KosimuecTBO yacoB

Ne n/m HaumMeHoBaHMe pa3/ie/ioB U TeM Konrponoapre | Hpaxruueckue JeKTpoHHbIE (1{u¢poBbIe)
MPOrpaMMbI Bcero oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
1 IToBTOpEHMe Kypca 7 Kiacca 4 https://m.edsoo.ru/X3FZS77JT
2 E;I‘;Cbi;e““‘a” CTATHCTHKE. PaccerBanie 4 https://m.eds00.ru/8DX3YEE7C
3 MHoykecTBa 4 https://m.edsoo.ru/5SGSLMI7R3
4 BeposITHOCTE C/TyuaiiHOTrO COOBITHS 6 1 https://m.edsoo.ru/LUSYQKXOL
5 Bezienue B Teopuro rpacdoB 4 https://m.eds00.ru/40G4X25TN
6 CrnyyaiiHble COOBITHSI 8 https://m.edsoo.ru/FSE58710K
7 O06o00611eHre, CCTeMaTH3alys 3HaHUH 4 2 https://m.edsoo.ru/I37K3MSIF
OBLIEE KOJIMYECTBO YACOB I10 34 ) 1
ITPOI'PAMME



https://m.edsoo.ru/I37K3MSIF
https://m.edsoo.ru/F5E58710K
https://m.edsoo.ru/4OG4X25TN
https://m.edsoo.ru/LU8YQKXOL
https://m.edsoo.ru/5GSLMI7R3
https://m.edsoo.ru/8DX3YEE7C
https://m.edsoo.ru/X3FZS77JT

9 KVNIACC

KosmmuecTBo uacoB

Ne n/mm HauMeHoBaHMe pa3/ie/ioB U TeM Konrponppre | Ipaxruaeckue JnekTpoHHbIe (LU poBHIe)
MPOrpaMMbI Bcero o0Opa3oBaTe/IbHbIE PeCypChl
padoThI padoThI

1 IToBTOpEeHMe Kypca 8 knacca 4 https://m.edsoo.ru/F1SB2Q6TK
2 DJieMeHTbl KOMOWHATOPUKHU 4 1 https://m.edsoo0.ru/OTVIFYMO08
3 I'eoMeTpuueckasi BePOSTHOCTh 4 https://m.edsoo.ru/JRA02MMJ7
4 Vcnbitanust beprym 6 1 https://m.edsoo.rut/PVPMDGFCN
5 CsyuyaiiHasi BeJIMUMHa 6 https://m.edsoo.ru/PC35FWECN
6 0600111eHKEe, KOHTPOJTb 10 1 https://m.edsoo.rt/BBFTYCMQO

OBLIEE KOJIMYECTBO YACOB I10 34 1 ?

I[TPOI'PAMME



https://m.edsoo.ru/BBFTYCMQ0
https://m.edsoo.ru/PC35FWECN
https://m.edsoo.ru/PVPMDGFCN
https://m.edsoo.ru/JRA02MMJ7
https://m.edsoo.ru/OTVIFYM08
https://m.edsoo.ru/F1SB2Q6TK

ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IbBTATAM OCBOEHUSA

OCHOBHOI OBPA30BATEJ/IbHOM ITPOI'PAMMBI

7 KJIACC
Kop .
IDOBEDSEMOL IIpoBepsieMble npeAMeTHbIE pe3y/IbTaTbl 0CBOeHNSI 0CHOBHOU
pobep oOpa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111ero 006pa3oBaHHus
0 pe3yjbTaTa
S5 BepoATHOCTb M CTaTUCTUKA
Yutate WH(OpPMALMIO, TIpe/CTaB/eHHYI0 B TabiMliaX, Ha [uarpammax,
5.1 TIpe/JICTaB/IsITh JaHHbIE B BU/le TaOJUL], CTPOUTh JUarpaMMbl (CTOIOUKOBBIe
(cTos16uaThie) ¥ KPYTOBBIE) 110 MAaCCUBAM 3HAUEHUH
59 OnuchiBaTb YW WHTEpPIPETUPOBATh  peajibHble YMUCJIOBblEe  JaHHbIE,
) ripe/icTaB/ieHHbIe B Tab/MiIax, Ha MarpaMMax, rpaukax
Vcnosib30BaTh [/1s1 OMKCAHUS JJaHHBIX CTAaTUCTUYEeCKHe XapaKTepUCTUKU:
5.3 cpefHee apudMeTHUeCKoe, MeJuaHa, HauOO/blllee ¥ HaWMeHbIIIee
3HauyeHUsl, pa3Max
VmMeTh mpejcTaB/ieHWe O CIy4allHOM W3MEHUMBOCTM Ha MpUMepax LieH,
5.4 ¢bu3nuecKUx  BeJIMUMH,  AHTPOTIOMETPUUECKUX  JAHHBIX,  UMeThb
Tipe/iCTaB/IeHHe O CTaTUCTUUECKON YCTOMUMBOCTH
8 KVIACC
Kop .
DOBEDAEMOro IIpoBepsiemble IpeAMeTHBIE pe3y/IbTaTbl 0CBOEHNS OCHOBHOU
pobep o0pa3oBaTe/IbHON MPOrpaMMbI 0CHOBHOT'0 0011iero 00pa3oBaHusi
pe3y/ibTarTa
5 BeposATHOCTB U1 CTaTUCTHKA
V3BnekaTh U mpeoOpa3oBbIBaTh WH(OPMALIMIO, TIPe/CTaBIeHHYI0 B BUJE
5.1 Tab/MLI, auarpaMM, TpaduKoB, TPeJCTaB/SATH JaHHbIe B BHje Tabwil,
JiMarpaMm, rpadMKoB
OnwucekiBaTh JaHHbIE C TIOMOLIbIO CTaTUCTUYECKUX ITOKa3aTesieil: cpeJHUX
5.2 3HauUeHUM M Mep pacceuBaHus (pasmax, [JUCHepcusi U CTaHJapTHOe
OTKJIOHEHUE)
53 HaxouTh 4aCTOTHI UMC/IOBBIX 3HAUEHUN U UaCTOThI COOBITHIA, B TOM UHC/ie
) 110 pe3y/ibTaTaM U3MepeHU U HabJIroJeHni
Haxo1uTh BEPOATHOCTH CTy4aliHBbIX COOBITHH B OMbITAX, 3Hasi BEDOSITHOCTH
5.4 3/IeMeHTapHbIX COOBITHM, B TOM UYHC/Ie B OMNbITaX C PAaBHOBO3MOXXHBIMU
3/IEMEHTAaPHBIMU COOBITHUSIMHU
55 Vcnonb3oBath rpadryeckre MoJesu: epeBo Cay4aliHOro SKCIiepuMeHTa,
) JivarpaMmbl Diljiepa, YUC/I0Bast rpsiMast
OneprpoBaTh MOHATHSIMHA: MHOXXECTBO, TOJMHOXECTBO; BBITIOHSTh
5.6 oriepaly Haji MHOKeCTBaMU: 00belMHeHue, TepeceueHyre, /0TO/THEHNE;
TIePeUnC/IATh 371eMEeHTbl MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB
Wcnonb30BaTh rpaduueckoe mpe/CcTaB/ieHde MHOXECTB U CBsi3eld MeXIy
5.7 HUMU [ijIs1 OMUCaHUsl TIPOLIECCOB U SIBJIEHUM, B TOM YMCJIe TIpU pelleHun

3ajiau U3 IPYTUX y4eOHbIX MTPeIMETOB Y KYDPCOB




9 KJIACC

Ko, o
IDOBe f:emor IIpoBepsiemMble npeMeTHbIE pe3y/IbTAaTbl 0CBOEHUs OCHOBHOM
poBep o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOT'0 0011iero 00pa3oBaHusi
0 pe3y/ibTaTa
5 BeposAITHOCTB ¥ CTaTUCTUKA
V3BnekaTb ¥ TipeoOpa3oBbiBaTh WHGMOPMALMIO, TPEACTaB/IE€HHYIO B
5.1 pPa3IMUYHbIX MCTOUYHWUKAX B Bue Tabiuil, AuarpamM, TpadUKOB,
TIpe/ICTaB/IATh JJaHHbIe B BUJIe TaO/HII, MarpamMm, rpadukos
5.9 Pemmath 3aZiauyd OpraHW30BaHHBIM TIepe0OPOM BapWaHTOB, a TakKke C
) HCTI0/Ib30BaHHEM KOMOWHATOPHBIX TIPABU/I U METO/IOB
53 Vcrionb30oBaTh onucaTe/bHble XapaKTEPUCTUKHU [JiI MaCCUBOB UKCJIOBBIX
’ JIaHHBIX, B TOM YMCJIe CpeiHMe 3HaueHUsl U Mephbl pacCeMBaHUs
54 HaxoauTh 4aCTOThI 3HAUEHUM U YaCTOThI COOBITHS, B TOM UHCJIE TI0J/Ib3Y5ICh
) pe3y/bTaTaMH MTPOBEIEHHBIX U3MEepPeHUH U HabJIIoJeHui
HaxouTh BEpOSTHOCTH C/TyYalHBIX COOBITHI B U3YUYEHHBIX OIbITaX, B TOM
5.5 yKc/ie B OMBbITaX C PABHOBO3MOXXHBIMHU 3/IEMEHTApHBIMH COOLITHSIMH, B
CepusiX UCMbITAaHUM [10 TIEPBOTO yCIexa, B CepysiX UCTIbITaHUM bepHy/im
56 VimeTb mipeAcTaBieHHe O CJIydyallHOM Be/JIMUMHE W O pacripefiesieHUu
' BEpPOSITHOCTeM
MmeTb mipefcTaBieHHWe O 3aKoHe OOJBIIMX YKMCen KaK O TPOSIBJIEHUU
5.7 3aKOHOMEPHOCTH B CJTyYalHOM M3MEHUYMBOCTU U O POJIM 3aKOHA OO/BIIMX

yricesI B IPUPOJIe 1 00IIeCTBe




ITPOBEPAEMBIE 3J/IEMEHTBI COJEPKAHUA
7 KJIACC

Kopg

IIpoBepsieMblil 3/IeMeHT COJiep>KaHUA

BEPOHTHOCTB M CTAaTUCTHKA

5.1

[IpencraBneHue JaHHBIX B BUje Tabiuil, auarpaMM, rpadukoB. 3ariosHeHue
Tab/Mll, UTeHWe W TOCTPOeHWe auarpamm (CTONOUKOBBIX (CTO/OUATHIX) U
KpyroBbix). UreHune rpadMKOB peasbHBIX MpoLieccoB. VI3BreueHue
uHpOpPMalMKd U3 AWarpaMM U TaOJWI], WCTOb30BaHWE W WHTEpIIpeTaljust
JIAHHBIX

5.2

OmnucaresibHasi CTAaTUCTHKA: CpefHee apudMeTHueckoe, Me/uaHa, pa3Max,
HauboJsIbIlIee U HaMeHbIIlee 3HaueHWs: Habopa UMC/IOBBIX JAHHBIX. [IprMepbl
Cy4yaitHOM M3MEeHUYHBOCTHU

5.3

CrnyuaiiHblli SKCriepyuMeHT (OIMbIT) U CiaydaiiHoe coObITHe. BeposTHOCTH UM
yactota. Pojib Ma/lOBepOSITHBIX W TIPAKTUUECKU [JOCTOBEPHBIX COOBITHI B
TIpUpozie U B o01jecTBe. MoHeTa 1 UrpajbHasi KOCTb B TEOPUH BEPOSITHOCTEN

5.4

I'pad, BepmmHa, pebpo. CrerneHb BepiMHBL. Yucao pébep WM cymMmapHas
cTerneHb BepivH. [IpecTapieHue o cBss3HOCTH rpada. [enu u 1uknbl. [TyTtu B
rpadax. O6xop rpacda (3i1epoB 1yTh). [IpecTaBieHre 06 OpHEHTUPOBAHHOM
rpade. Perienue 3amau ¢ momorpio rpados

8 KVIACC

Kop,

IIpoBepsieMblii 3/IeMEHT COAep)KaHHUSA

BeposaTHOCTB ¥ cTaTUCTHKA

5.1

ITpencraBsieHre JaHHBIX B BUJIe TaOJUII, AarpaMm, rpadykoB

5.2

MHoOXecTBO, 3/7eMEeHT MHOXKeCTBa, TMOAMHOXecTBo. Omepaiuu  Haf
MHOyKeCTBaMu: 00beJIMHeHNe, riepeceueHue, 0ToTHeH e

5.3

CaoiicTBa onepaluii HaJ, MHO)KeCTBaMU: TlepeMeCcTUTe/IbHOe, CoueTaTeTbHOe,
pacnpesieniTe/IbHOE, BKIIOUEHHUSI

5.4

Ncnonb3oBanre rpaduueckoro Tpe/CTaBleHUs MHOXECTB [Jisi OMUCAHUS
peasibHbIX MPOLIECCOB U SIBJIEHUM, TIPU pellleHrH 3a/iau.

5.5

N3mepenue paccerBaHusl JaHHbIX. [lycriepcuss U CTaHJAPTHOE OTKJIOHEHHe
YKCI0BbIX HA00pOB. /lMarpaMma pacCceuBaHMUsI

5.6

OnemMeHTapHble COOBITHUSI Ciay4aiiHOro ombita. CiydaiiHble — COOBITHSL.
BepositHocTi  cOObITHI. OMNBITBI C PaBHOBO3MO>KHBIMU  37IeMeHTapHBIMHU
cobbitusavu. CryuaiiHblii  BbIOOp. CBSI3b  MEXJY MAajOBEPOSITHBIMM U
TIPAKTUYeCKU I0OCTOBEPHBIMU COOBITHSIMU B TPUPO/Ie, 0OIIIecTBe U HayKe

5.7

[JepeBo. CBoliCcTBa /iepeBbeB: eIMHCTBEHHOCTD MYTH, Cyll{eCTBOBaHUE BHUCSUYe
BEDIIWHBI, CBS3b MEXIY UKWCIOM BEpPIIMH W YKMCIoM pédbep. IlpaBusio
yMHO)KeHUs1. PellleHue 3aau ¢ moMoliibio rpados

5.8

[TpotuBomO/IO)KHBIE COObITHUA. [JuarpamMma Oiinepa. OObeguHeHHE U
nepeceueHre coObITHH. HecoBMmecTHble CcoObITHS. DoOpMysia CIOXKEHUS
BEpOSITHOCTeM

5.9

YcsioBHast BepOSITHOCTD. [1paBuio ymMHOKeHUsl. He3aBrcHMbIe COOBITHSI

5.10

[IpencraBneHve 3KcrepuMeHTa B BUJe JepeBa. PemneHve 3aza4  Ha
Hax0o)K/leHWe BepOSTHOCTEN C MOMOLIbIO JilepeBa Cy4yalHOrO KCIIepUMEHTa,




JvarpamMm Dinepa

9 KV/IACC
Kop TIpoBepsieMblii 3/71eMeHT CO/lep)KaHUsA
5 BeposaTHOCTB ¥ cTaTUCTHKA

[TpescraBneHye AaHHBIX B BU/e TabOMuL], fuarpamm, rpadMKoB, MHTePIIpeTarys

5.1 JaHHBIX. UTeHWe M MocTpoeHWe Tab/HI, Juarpamm, rpadHKOB I0 peaTbHbIM
JIaHHbIM

5.2 ITepecTaHOBKU U (haKTOpUAs

5.3 CoueTaHusi M UUCJIO COUETAaHUN

5.4 TpeyronbHUK Ilackass. PerieHne 3a/1au ¢ MCI0/Ib30BaHHeM KOMOMHATOPUKH

55 l'eomeTpuueckasi BeposiTHOCTb. CiyuyaiiHbIi BbIOOp TOUKM U3 (QUrypel Ha
TJIOCKOCTH, U3 OTPe3Ka U U3 yTH OKPY>KHOCTHU

5.6 WcneiTanve. Ycnex v Heypaua. Cepyst MCIIBITaHUM /10 IEPBOTO ycIiexa

57 Cepusi ucrieiTanuii bepHys/un. BeposiTHOCTH COOBITHIA B CepUM WCTIBITAHUNA
bepHynu

5.8 CryyaiiHasi BeJIMUYMHA U pacripeziesieHue BeposiTHOCTeN

59 Marematrnueckoe oOKujaHue U aucnepcus. Ilpumepbl MaTemaTH4eCKOro
OKW/IaHUS KaK TeOpPeTUYeCKOro CpejHero 3HaueH!s BeJIMUMHbI

510 Marematuueckoe OXUJAHWE M JMCTIepCHs C/TyyallHOM BeJIMUMHBI «YUCJIO
yCIIeXO0B B CepUU UCTIbITaHUN bepHyin»

511 [ToHsATHEe 0 3aKoHe OombLIMX uKces. V3MepeHHe BepOSTHOCTEH C TOMOIIbIO

yacToT. Posib ¥ 3HaueHHe 3aKOHAa OOJIBIINX YKCesl B rnpupoje u O6H.[€CTB€




ITPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHHSA K
PE3YJ/IbTATAM OCBOEHUS OCHOBHOM OEPA30BATE/IbHOH ITPOI'PAMMBI

OCHOBHOI'O OBIIIETI'O OBPA3OBAHUSA

Kopg,
npoBepseMor
0 TpeOoBaHUs

IIpoBepsiembie TPeOOBaHNS K MPEAMETHHIM pe3y/IbTaTaM 0CBOeHHs
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOI'O 001IIero
obpa3oBanus Ha ocHoBe PI'OC

YMeHre omepupoBaTh MOHATHUSMHU: MHOKECTBO, TIOJMHOXXeCTBO, OINepaLuu
HaJl MHO)KECTBaMH; YMeHHe ONeprupoBaTh MOHATUSMU: rpad, CBSI3HBIN rpad,
JlepeBo, LMK/, TIPUMEHSITh UX TPU PelleHrH 3a/ay; YMeHHe MCII0/1b30BaTh
rpacruyeckoe npeCcTaBieHe MHOXECTB /1J151 OITMCaHUsI PeaIbHBIX [TPOLIeCCOB
U sIBJIEHWH, TIPY pellleHnH 3a/1au U3 JPYTUX Y4eOHbIX MpeMeTOB

YMeHve onepupoBaTh TMOHATUSAMU: OIpeJiesieHHe, akChoMma, TeopeMma,
[l0Ka3aTebCTBO; YMeHHe pacrio3HaBaTh UCTHHHbIE U JIOKHBIE BbICKa3bIBaHNU,
MPUBOAUTL TPUMEpbl U KOHTPIPHMEPBI, CTPOMTb BBICKA3bIBaHUA WU
OTpHULIAHUS BbICKa3bIBAHUH

YMeHue orepupoBaTh TOHSATUSAMU: HaTypaJbHOe UHKC/IO, TIPOCTOe W
COCTaBHOE UHCJIO, Ie/TMMOCTb HaTypasbHbIX UHCesI, TIPU3HAKU JIeTUMOCTH,
1|eJioe YKCI0, MOAY/Ib unc/ia, 0ObIKHOBeHHasi po0Ob U AiecsaTUUHasi 1poOb,
CTaHJAPTHBIA BUJ UWCJA, Pal[MOHA/bLHOE UWCJ/IO, UPPAI[MOHATbHOE UHC/IO,
aprudMeTUUeCKUi KBa/[paTHBbIM KOpeHb; yYMeHHe BBIMOJHATh [eNCTBUS C
UKMC/laMW, CPaBHUBAaTh W YIIOPSZIOUMBATH YWC/IA, MPE/CTAB/IATh YKC/IA Ha
KOOD/IMHATHOM TIPSIMOM, OKDYTJISITh UWC/Ia; yYMeHUWe [e/laTh TIPUKUIKY U
OLIEHKY pe3y/IbTaTa BhIUYMC/IeHUH

YMeHue orepupoBaTh TIOHSATUSIMU: CTeleHb C IieJIbIM T[I0Ka3aTesieMm,
apudmeTruecKrii KBaJipaTHBIA KOPeHb, MHOT'OUJIEH, aareOpanueckas [poob,
TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HaTypa/lbHOM CTeTrieHU OOJIblile eJUHULIBI;
yMeHHe BBIMOJIHATE Pacyétel 1o ¢opmynaM, Tpeobpa3oBaHusi I[eJbIX,
JIPOOHO-PAlMOHANIBHBIX BHIDAYKEHUN U BBIDAYKEHUN C KOPHSIMMU, Pa3/ioyKeHHe
MHOTOW/IeHa Ha MHOXXMTeW, B TOM UHCJIe C WCI0JIb30BaHUEM (OpMYT
Pa3HOCTH KBA/IPAaTOB M KBaJipaTa CyMMbI U Pa3HOCTU

YMeHue onepupoBaTh MOHATUSIMU: UMCIOBOE PaBeHCTBO, ypaBHEHHE C OJJHOM
repeMeHHOM, YMC/I0BOe HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOU; yMeHue
peliaTh JMHEWHble W KBaZipaTHble ypaBHeHUs, APOOHO-paLMOHa/IbHbBIE
ypaBHEHUsI C OJHOM TepeMeHHOMN, CUCTeMbl ABYX JIMHEMHBIX YpaBHEHUM,
JMHEeMHbIe HepaBeHCTBA U WX CUCTeMbl, KBajpaTHble U JpoOHO-
palMoHabHble HEpPaBeHCTBA C OJHOW IepeMeHHOW, B TOM 4YHCJie TpU
pellleHWy 3aZiau U3 ApPYrux IpeJMeTOB W NPaKTUUeCKUxX 3ajay; yMeHHe
VICTI0JTb30BaTh KOODJAWHATHYIO TMPSIMyH0 U KOOPAMHATHYIO TUIOCKOCTb AJIS
1300paKeHusl pellleHUi ypaBHeHH, HEPABEHCTB U CUCTEM

YMeHve ornepyupoBaTh MOHATUAMHU: (GYHKUUSA, rpapuk (QyHKLUM, HYIH
(GYHKLIMM, TIPOMEXYTKM 3HAKOTIOCTOSTHCTBA, TMPOMEXYTKH BO3paCTaHUs,
yObIBaHWsl, HauOosblllee ¥ HavMeHblllee 3HaueHUs QYHKLUHW; yMeHHe
OMepupoBaTh TIOHATUSIMM: TpsiMasi  TIPOTOPLIMOHANILHOCTb,  JIMHEeHHast
¢byHKIMs, KBajpaTWuHas (yHKOMs, oOpaTHasi TPOMOPLMOHAIBHOCTS,
napabosia, rurnep6osia; yMeHHe CTPOUTh rpaduKy (QYHKIMMA, MCITOMb30BaTh
rpaduKy [ OmpeJiesieHUs] CBOWCTB TIPOLIECCOB W 3aBUCHMOCTEH, /st
pelleHUs 3a/jau U3 APYruX yueOHbIX TIPeJMETOB U PeabHOM JKU3HU; YMeHHe
BbIpaXaTb (GOPMYy/IaMy 3aBUCUMOCTU MeX/y BeJTMUMHAMU




YMeHMe onepypoBaTh MOHATHSIMU: T10C/I€/|0BaTE/ILHOCTD, apruMeTHUecKasi 1
reoMeTpuyeckasi — TMPOTPeCcCHH;  yYMeHHWe  WCIIO0/Mb30BaTh  CBOMCTBA
nocsiefioBateibHOCTel, OopMyJibl CyMMBbl M 00ljero ujieHa IpY pelleHud
3a71a4, B TOM YKCJIe 33/]au U3 IPYTUX Y4eOHbIX MTPeMEeTOB U peasbHOM )KU3HU

YMeHue pelilaTh 33/lauM Pa3HbIX TUIOB (B TOM UMCJ/ie Ha TIPOLEHTHI, JOJIU U
YyacTH, JBWKeHHe, paboTy, 1leHy TOBapOB M CTOMMOCTH IMOKYIIOK U YC/yT,
Ha/lIoOTH, 3a/lau W3 00/acTh  YIIpaB/IeHWsS JIMUHBIMA U CeMeHHBIMHU
(vHaHCaMK); yMeHHe COCTaBJ/ATh BbIpa)KeHUsl, ypaBHEHUs], HepaBeHCTBa U
CUCTeMBl MO YCJIOBUIO 3a/laud, MCCJe/l0BaTh I[0/lyueHHOE pelleHue WU
OLIEHMBATh TPAB/I0M0I06HOCTD MOYUYeHHBIX pe3y/IbTaTOB

YMeHue oneprpoBaTh MOHATUSMU: (UIypa, TOUKA, OTPE30K, INpsiMasi, Jyy,
JIOMaHasi, yroj, MHOTOYTO/NbHUK, TPEeYTrO/JbHUK, pPaBHOOEJPeHHbIA U
PaBHOCTOPOHHUI TPEYTrOJIbHUKH, MPSMOYTOJ/IbHBIN TPEYroJbHUK, Me/HaHa,
OucceKTpyca 1 BBICOTA TPEYTObHUKA, YeThIPEXYTO/TBHUK, TIapa/lIeIorpamMm,
poMO, MPsIMOYTOJIbHUK, KBaZipaT, TpareLysi; OKPY>KHOCTb, KPYT, KacaTesbHasi;
3HAKOMCTBO C TMPOCTPaHCTBEHHbIMU (PUIypamH; YMeHHe pellaTh 3a/aud, B
TOM 4YMC/ie U3 TOBCEJHEBHOW >KU3HM, Ha HAXOXXJEHHe TreoMeTpUUeCKHUX
Be/IMUMH C IPUMeHeHHeM U3YUYeHHBIX CBOMCTB (Uryp v ¢akToB
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YMeHre orepupoBaTh TOHATUSIMM: PaBeHCTBO (Uryp, paBeHCTBO
TPeyro/bHUKOB; Tapasijie/ibHOCTb U MepreHAUKY/ISPHOCTb TIPSIMbIX, YIOJ
Me>Xy TIPSIMBIMH, TIepIIeHUKYJIsIp, HaK/IOHHas1, TIPOeKLus, ofobue puryp,
noJo0HbIe TPeyroNbHUKHA, CUMMETDPHUS OTHOCHUTETHbHO TOUKH W TIPSIMOW;
yMeHHe paclio3HaBaTh pPABEHCTBO, CHUMMETPUI0O W Tiojobue ¢uryp,
rapasiie/lbHOCTb Y MepreHANKY/ISPHOCTD NPSIMbIX B OKPY KaroIeM MUpe
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YMeHue ornepupoBaTh TMOHSTUSAMU: [JIMHA, PacCTOssHWe, yrona (BeJuyuHa
yIJla, CUHYC U KOCUHYC yTJla TPeyroJibHUKA), M/I0La/jb; yMEHUe OLleHUBaThb
pa3Mephl MpeIMETOB U 00BEKTOB B OKPY>KalollleM MUpe; YyMeHre TIPUMEeHSITh
(hopMy/ibl TIepUMeTpa U TUIOIIA [ MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U
VIOl Kpyra, obbema TpsSMOYTOJILHOTO Tiapasijiefieniure/ia; yMeHHe
MPUMEHATb TIPU3HAKU PaBEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CyMMe YIJIOB
Tpeyro/jbHUKa, Teopemy [ludaropa, TpuroHoMeTpruueckrie COOTHOLIEHUS /1St
BBIUMC/IEHUS] IJIVH, PACCTOSIHUM, TI/0LIaien

12

YMenne  u3o0paxaTh IIOCKMe GUTypel W UX  KOMOWHALUH,
MIPOCTPAHCTBEeHHble  (GUTYpPbl OT DYKU, C TIOMOIIbIO  YepTEXHBIX
VHCTPYMEHTOB U 3/IeKTPOHHBIX CPE/ICTB 10 TEKCTOBOMY WM CUMBOJIbHOMY
OTMKCaHUI0
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YMeHue oriepupoBaTh TMOHSITUSIMU: TIPSIMOYTOJIbHas CUCTeMa KOOp/UHaT;
KOODJUHAThl TOUKH, BEKTOP, CyMMa BeKTOPOB, MPOW3BeJeHHe BeKTOopa Ha
YMCII0, CKa/IsSIpHOE TPOoU3Be/ieHre BeKTOPOB; YMeHHe UCTI0/Ib30BaTh BEKTOPbI
Y KOOpPAUWHATHI /1J151 IPeJCTaB/IeHusI JaHHbIX U pellleHus 3a/lau, B TOM UKC/ie U3
JPYTUX yueOHBIX MPeIMETOB U PeaslbHOU YKU3HU

14

YMeHure orepupoBaTh MOHATHSMU: CTOJOUKOBBIE U KPYTOBbIe /arpamMbl,
Tabmuipl, cpeHee apudMeTHYeCcKoe, Me[iaHa, HauboJIbIlIee M HaUMeHbIIIee
3HayeHusi,  pa3Max  UWCIOBOro  Habopa;  yMeHHMe  W3BJIEKaTh,
WHTEPIIPeTUPOBaTh M MpeoOpa30BbIBaTh MH(OPMALIMIO, TIPe/ICTaBIeHHYIO B
Tab/MIIaX ¥ Ha JAMarpamMmax, OTPaKaroIlyr0 CBOWMCTBA U XapaKTePUCTUKU
peasibHbIX TIPOLIECCOB U SBJIEHWM; yMeHHe paclo3HaBaTb H3MeHUUBbIe
BeJIMUMHBI B OKPY>KalollleM Mupe
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YMeHue orepydpoBaThb TMOHATUSMHU: C/Ay4alHbIA OMBIT  (C/IydaHbIN
9KCIIEPUMEHT), 3/IeMeHTapHOe COObITHe (3/1eMeHTapHbIN NCX0[]) CTyYaitHOTO
OTbITa, CJiyyaiiHoe COObITHe, BePOSITHOCTh COOBLITHS; yMeHHe HaXOJUTb
BEPOSITHOCTH CIyYalHBIX COOBITUH B OMBITaX C PABHOBO3MOYKHBIMHU
j/IeMeHTapHbBIMU  COOBITUSIMM;  yMeHWe  pellaTh  3a/laud  MeTO/O0M
OpraHW30BaHHOTO mepebopa W C WCII0/Ib30BaHWEM TIpaBU/Ia YMHOKEHUST;
yMeHHe OLleHHBaTh BePOSITHOCTU peasibHbIX COOBITHI U SIBJIeHUM, TTIOHUMAaTh
pO/Ib  TIPAaKTHYeCKH [IOCTOBEPHBIX UM MAaJlOBEPOSTHBIX COObITWH B
OKpy>KalollleM MHpe W B JKW3HM; 3HAKOMCTBO C TOHSITHEM He3aBUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YKCEJT U €r0 POJIbI0 B MaCCOBBIX
SIBJIEHUSIX
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YMeHue BbIOMpaTh MOAXOASAIIMN W3yUeHHBI MEeTOZ [/l pelleHus 3afauM,
MIPUBOJUTL TIPUMepbl MaTeMaTH4eCKUX 3aKOHOMEpHOCTeM B IIpUpOJe U
)KM3HM, pacro3HaBaTh IIPOsIBJIeHHWe 3aKOHOB MaTeMaTMKU B MCKYCCTBe,
OMMUCHIBaTb OTZe/bHbIE BBIJAIOLIMECs pe3y/bTaThbl, IOJyYeHHble B XO7e
pasBUTHUs MaTeMaTHUKU KaK HayKW, NIPUBOJWTHL MPUMepbl MaTeMaTHUeCKUX
OTKDBITUU U UX aBTOPOB B OTeUeCTBEHHOW U BCEMUPHON UCTOPUU




INEPEYEHDb 3JIEMEHTOB COAEPXXAHNSA, IIPOBEPAEMbIX HA OI'D I10

MATEMATUKE
Kop TIpoBepsieMblii 3/1eMEHT CO/iep)KaHUsA
1 Uuicna v BBIYMCIEHUS
1.1 HatypasbHble U Liesible ynca. ITpu3Haky 1e/1MMOCTH LesbIX ynce
12 OObIKHOBeHHbIE U JJeCITUYHbIe poOU, TIPOLIeHThI, OeCKOHeUHbIe MepuoAuYecKre
) apobu
1.3 ParjoHasibHbIe uncsia. AprudMeTrueckre onepalyy ¢ paldoHa/IbHBIMU YKCIaMy
1.4 HeiictButenbHble unciaa. ApudmeThueckue orepaldyd C  1eldCTBUTEIbHBIMU
Yyycj1IaMu
15 [TpubnxEéHHBIE BBIMUC/IEHNs, MpaBWia OKpYIJIEHHs, NPUKAJKA W OLEHKa
pe3yJibTaTa BbIYMCIEHUN
2 Anrebpanueckue BbIpaKeHUsI
2.1 bykBeHHbIe BbIpa)KeHUsl (BbIDA)KEHUsI C TepeMeHHbIMU)
29 CTelzeHb C LesbM I0KasaTenemM. CTeneHb C palMOHa/IbHBIM II0Ka3aTesieM.
CBOUCTBA CTereHu
2.3 MHorousieHsl

24 Anrebpanueckast po0b

ApudmeTnueckrii KOpeHb HaTypaabHOM CTereHU. [JeicTBUs C apupMeTHUeCKUMU

25 KODHSIMU HaTypasbHOM CTeleH!
3 YpaBHeHVsI U HEDABEeHCTBa
31 Lenbie n ApobHO-paLoHanbHble ypaBHeHHs. CHCTeMbl W COBOKYITHOCTH
ypaBHEHUH
3 Llenvie u gpoOHO-parvioHa/bHBIe HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
HepaBeHCTB
3.3 PerieHue TeKCTOBBIX 3ajiau
4 YurcnoBble 1OC/Ie0BaTeIbHOCTH
4.1 ITocneoBaTeTIbHOCTH, CIIOCOOBI 3a/IaHMSI ITOC/IeI0BATE/ILHOCTEeH
4.2 ApudmeTnueckasi U reoMeTpruecKas rporpeccui. @opMysia CJI0KHbBIX MPOIEHTOB

5 DYHKLIUU

dyHKIWS, criocobwl 3aganus GyHkimn. ['paduk GyHKImM. O61acTh orpe/e/ieHus U
MHO>KeCTBO 3HaueHu pyHkimu. Hynu ¢pyHkimu. [IpoMeKyTKH 3HaKOTIOCTOSTHCTBA.

>1. [TpomMeXyTKM MOHOTOHHOCTH (PYHKLMM. MaKCMMyMbl U MUHHMYMbI (DYHKLIMU.
Hawubosnbliiee ¥ HauMeHblIlee 3HaUeHVe QYHKIMY Ha IPOMEXKYTKE
6 KoopauHath! Ha NpsIMO Y TJIOCKOCTH
6.1 KoopauHatHas npsiMast
6.2 JlexapTOBbI KOOp/IMHATBI HA TJIOCKOCTU
7 I'eomeTpus
7.1 I"'eomeTpHueckue (PUIyphl U UX CBOWCTBA
7.2 TpeyrosbHUK
7.3 MHOroyrosnsHUKH

7.4 OKpYKHOCTb U KPYT




7.5

I/I3MEPEHI/IE reoMeTpruiyeCKrx BeJIMUYMH

7.6 BekTopsl Ha TJIOCKOCTH

8 BeposaTHOCTE ¥ cTaTUCTUKA
8.1 OrnucarenbHasl CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Kom0OunHaTopuka
8.4 MHoxecTBa
8.5 I'padni




YYEBHO-METO/JWUYECKOE OBECIIEUEHUE OBPA30OBATE/ILHOI'O
ITPOIIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

v BeposiTHOCTh U CTaTUCTHKA: 7 - 9-e K1acchl: 6a30BbIi ypOBeHb: yueOHUK: B 2
vactsx; 1-oe usganue Boiconkuii U.P., fmenko 1.B.; nox pepakuuer Awenko U.B.
AxiroHepHoe o61iecTBo «M3marenscTBo «IIpocBeriieHye»

METOJUYECKHWUE MATEPHUAJIBI /IS YUUTEJIA

v BeposiTHOCTh U CTaTUCTHKA : 7—9-e K/acchl : 6a30BbIi YPOBEHb : METOAUYECKOe
nocobvie K rpeJMeTHOM JIMHUK Y4eOHHKOB T10 BePOSITHOCTH U ctatucTrKe Y. P. Briconkoro, U.
B. Awenko nox pen. U. B. Aujenko. — 2-e usg., ctep. — Mockaa : [Ipocsemenue, 2023. —
38c.

ONPPOBBIE OBPA3OBATEJ/IBHBIE PECYPChI 1 PECYPCBI CETA
NHTEPHET

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU MHTEPHET

Bubmmoreka iudpoBoro 00pa3oBaTe/IbHOI0 KOHTeHTa — bub/moreka 1MdpoBoro

O6D830BaTeHBHOFO KOHTeHTa https://Monypoku.pd

AKnacc — mudpoBoit o6pa3oBaTesIbHBIN pecypc s Ko, OduitnanbHbIN
caut — https://www.vaklass.ru/
Vuu.Py - https://uchi.ru/
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