MaTtemaTuka

CTAHOAPT OCHOBHOI'O OBLLUEINO OBPA3OBAHUA
NO MATEMATUKE

Msyquue MamemMamuKu Ha cmyrneHu OCHOB8HOcO obwezo
o6pa306an7 HaripaeJsieHoO Ha docmuxkeHue cnedyrou;ux uyeneu:

. OBJlageHue CUCTEMON MaTeEMaTUYECKUX 3HAHUN U yMeHI/IIZ,
HEeobXoaAnUMBbIX Ors NPUMEHEHNA B I'IpaKTI/IL-IeCKOI7I OEeATESIbHOCTMH,
N3YyHEHUA CMEXHbLIX OUCUUTJTUH, NPOOOJTXEHUA O6paSOBaHVIF|;

« WHTennekTyanbHoe pa3Butue, OpMMpoBaHME KayeCTB IMYHOCTH,
HeoOXo4MMbIX YeNOoBeKY OS5 MOSNTHOLLEHHOW XXN3HN B COBPEMEHHOM
obLecTBe: ICHOCTb Y TOYHOCTb MbICIIN, KPUTUYHOCTb MbILLUSIEHNS,
MHTYULNSA, NOrMYecKoe MbleHne, arieMeHTbl anroputMmnyeckomn
KynbTYpbl, MPOCTPAHCTBEHHbIX NpeacTaBneHni, CnocobHOCTb K
NpeoaoneHunto TPYaHOCTEN;

. c¢hopMmupoBaHuMe npeacTaBneHumn od naesax U Metogax maTeMaTuKku
KaK YHMBepCcanbHOro fi3blka HaykKu 1 TEXHWKK, CpeacTBea
MOJENNPOBaHUA ABMEHUI U NPOLECCOB;

« BOCMNMUUTaHUe KyJibTypbl JINMHHOCTU, OTHOLLEHNA K MaTEMATUKE KaK K
YacTun obLLeYenoBeveckou KyInbTypbl, NTOHUMaHNE 3Ha4NMOCTHU
MaTeMaTukK And Hay4yHO-TEXHUYECKOIro rnporpecca.

OBA3ATEJIbHbIN MUHUMYM COOEPXAHUSA
OCHOBHbIX OBPA30OBATEJIbHbIX MPOrPAMM

APUOMETUKA

HaTypaanble yucna. ,D,eCFITI/IqHaFI cncrema CHYHUCIIEHUA. Pumckas
HyMepaLuus. ApI/l(*)MeTI/I‘-IeCKI/Ie oencTema Hag HaTypalibHbIMK 4YUCIlaMW.
CteneHb C HaTypalibHbIM rNnoKa3aTtesrieM.

[enumocTb HaTyparnbHbiX vncen. lNpusHakn genumocTtu Ha 2, 3, 5, 9, 10.
[MlpocTble M cocTaBHble u4ucna. PasfnoxeHue HaTypanbHOro 4mcna Ha
NPOCTble MHOXUTenW. Hambonblwnin oOWwunn genutenb U HauMeHbluee
obLee kpaTHoe. [leneHne ¢ octaTKkoM.

Apo6bu. ObbikHoBeHHaa [pobb. OcHoBHOe cBoMCTBO Apodbu. CpaBHeHue
apoben. ApudmeTnyeckme OenUcTBuUSE € OBbLIKHOBEHHBLIMW  Apob6aAMN.
HaxoxgeHue yactu OT Lenioro v Lenoro no ero YyacTu.



HecatnyHaa ppobb. CpaBHeHWe AecAaATudHbiXx Opoben. ApudmeTnyeckue
OEeNCTBUA C OeCATUYHbIMU Apobsmu. [peacrtaBneHne gecatuyHon pobu B
Bnae 0bbIKHOBEHHOW ApOoOM N 0OLIKHOBEHHOM B BUAE OECATUYHOMN.

PaunoHanbHble Yyncna. Lleﬂble Yucna: NoJNiIoXnTerlbHble, OTPpUUATESIbHbIE N
HYJ1b. MOﬂ,yJ'Ib (a6COJ'II-OTHaF| BeJ'II/I‘-II/IHa) Yyncna. CpaBHeHI/Ie paunoHalribHbIX
Yncern. ApI/leMeTVIL-IeCKI/Ie OENCTBUA C paunoHalibHbIMUN YNCIaMW. CteneHb C
LeJ1bIM rNMoKa3aTesieM.

Uncnosble BblpaXXeHus, NOpsSAOK AEUCTBUA B HUX, UCMNOSb30BaHME CKOOOK.
3aKoHbl apnPMETUYECKNX OENCTBUN. NEPEMECTUTENBbHLIN, COMEeTaTENbHbIN,
pacnpenennTenbHbIn.

HeuctButenbHbIe Yncna. KBagpaTHbln KOpeHb 13 Yucra. KopeHb TpeTben
ctenenun. [loHasmue o0 KopHe n-ou cmeneHu u3 4ucna[1]. HaxoxneHue
NPUOBNMKEHHOIO 3HAYeHUA KOPHA C MOMOLLBIO Kanbkynsatopa. 3anucb
KOPHEN C MOMOLLbIO CTENMEHN C APOOHbLIM NoKasaTenem.

[MoHsaTHe 06 nppaunoHasibHOM 4ucrie. MppaLl,I/IOHaJ'IbHOCTb 4Yyncna.
IEl,eCFITl/I'~-IHbIe I'IpI/I6J'Il/I>KeHI/IFI nppaunoHasribHblX YNCEJT.

[dencTButenbHble Ynucna kak 6eckoHeuHble aecsatuyHble apodn. CpaBHEHME
OENCTBUTESNbHbIX Yncen, apugpmemudeckue deticmaus Had HUMU.

dTan.l pa3BUTUA rnpeacrtaBryieHnAa o Yncre.

TekcToBble 3apaudun. PelleHne TeKCTOBbIX 3agady  apMdMeTUYEeCKUM
cnocobom.

U3mepeHusi, npubnuxKeHusi, OUEeHKWU. EAvHMUBLI  U3MEpPEeHUs  ONWHBbI,
nnowiaan, obbema, MacCbl, BPEMEHW, CKOPOCTU. Pa3mepbl 0OOBLEKTOB
oKpyXatowero mupa (OT anemMeHTapHbIX 4Yactuu Ao BceneHHown),
ONUTENBHOCTb NPOLIECCOB B OKPY»KaloLLEM MUPE.

npeﬂ,CTaBﬂeHl/le 3aBUCNMOCTUN MeXy BEJIMMNMHaMN B BUOE cbopmyn.

MpoueHTbl. HaxoxgeHne npoueHTa OT BeNWYMHBLI, BENUYMHbI MO  ee
MPOLIEHTY.

OTHoLWEeHne, BblpaxXeHune OTHOLWEHNA B npoueHTax. Flponopu,wﬂ.
npOI'IOpLI,I/IOHaJ'IbHaﬂ n O6paTHO nponopunoHalsibHasd 3aBUCUMOCTMN.

OprrneHme Yncern. an/IKVI,EI,Ka N OLUEeHKa pe3ysyibTaToB BbIYMCINEHUN.
BblaeneHne MHOXUTENA — CTEMEHN OECATM B 3anmcu Ynucna.

AJITEBPA



Anrebpanyeckme BblpaXeHUA. bykBeHHble BblpaXXeHNa (BblpaXeHust ¢
nepemMeHHbIMK). YucrnoBoe 3HayeHne DYKBEHHOro BblpaxkeHus. [onycTumble
3HayYeHUs1 MNepeMeHHbIX, BXOAAWMX B anrebpanyeckne BblpaXXeHUS.
[MoacTaHoBKa BbIpaXXeHU BMECTO MNepeMeHHbIX. PaBeHCTBO OYyKBEHHbIX
BblpaXkeHnn. ToxaecTBO, [AoKasaTenbCTBO ToXAecTB. [lpeobpasoBaHud
BblpaXXeHUM.

CBonctBa cTeneHen c uenbiM nokasateneMm. MHoroudneHnbl. CnoxeHue,
BblYMTAHNE,  YMHOXEHMEe  MHorovneHoB. Popmyrnbl  COKpaLEHHOro
YMHOXEHUS: KBagpaT CYyMMbl W KBagpaT pasHOCTWU, Ky6 cymmbl U Kyb6
pasHocmu. Popmyna pasHOCTU KBagpatoB, popmMyria cyMmMmbl Kybos u
pasHocmu Kybos. PasnoXxeHne MHOrodsieHa Ha MHoXuTenu. KsagpaTtHbin
TpexyneH. BeideneHue MOJTHO20 Keadpama 8 KeadpamHoMm
mpexuJneHe.Teopema Bueta. PasnoxeHue KBagpaTHOro TpexyreHa Ha
NUHENHbIE MHOXUTEeNU. MHorouneHbl ¢ ogHon nepemMeHHon. CTeneHb
MHoroudsnieHa. KopeHb MHOrousieHa.

Anrebpandeckas  OpoOb. CokpalwleHne  gpoben.  [eunctBna ¢
anrebpanyecknmm gpodsmu.

PaunoHanbHble BblpaXeHnda n mnx npeo6pa3OBaHM$|. CBoncTtBa KBaApaTHbIX
KOpHeI7I n nx nppumeHeHne B BbIHNCIIEHUAX.

YpaBHeHUs1 U HepaBeHCTBa. YpaBHeHWe C ofdHou nepemeHHou. KopeHb
ypaBHeHUs. JlMHenHoe ypaBHeHue. KBagpaTHoe ypaBHeHue: doopmyna
KOpHeWN KBadpaTHOro ypaBHeHUs. PelleHve pauuoHasribHbIX YpaBHEHUW.
[MpuMepbl pelleHns ypaBHEHUMA BbICLUMX CTEeNneHen; MeToAbl 3aMeHbl
nepemMeHHoOW, pasfoXXeHNa Ha MHOXUTESN.

YpaBHeHME C [OBYMS MNEPEeMEeHHbIMWU;, peLleHne YpaBHEHUA C OBYMS
nepemMeHHbIMn. CncTemMa ypaBHEHUN; pelleHune cuctembl. Cuctema AOByX
NUHEWHbIX YpaBHEHUN C OBYMS MNEpPeMEHHbIMU; pelleHne noaCTaHOBKOM U
anrebpanyeckum CrioXXeHnem. YpaBHEHME C HECKONbKUMWU NepeMeEHHbIMU.
[Mpumepbl pelueHna HenuHenHbIX cucteM. llpumepsl peuweHUs ypasHeHUU 8
uersibIx yucnax.

HepaBeHcTBO ¢ ogHomM nepemeHHon. PelwleHne HepaBeHcTBa. JIMHenHble
HepaBeHCTBA C OOHOW nMepeMeHHOM U ux cuctembl. KBagpaTHble
HepaBeHcTBa. [lpumepbi peweHUss OpObHO-NTUHEUHbIX HepaseHcms.

UncnoBble HepaBeHCTBA W UX CBOWUCTBA. [Joka3dameribCmeo 4YUcCrio8biX U
anzebpaudyecKkux HepaseHCcma.

[Mepexon OT cnoBecHOW (POPMYNMPOBKN COOTHOLLEHUA MeXay BenndnHamm
K anrebpanyeckon.



PelieHne TekCTOBbIX 3a4ady anrebpanyeckmum cnocobom.

Yucnosble nocrnegoBatesibHOCTU. [loHATHE nocnegoBaTefnibHOCTMW.
ApudmeTnyeckasl U reomeTpudeckas nporpeccun. Popmynbsl obuiero YneHa
apudmeTmyeckom U reoMeTpudeckom Mnporpeccun, CymMmbl MepBbIX
HECKOJTbKMX YSIeHOB apndMeTUyYeCcKon 1 reoMeTpu4eckon nporpeccun.

CnoxHble NPOUEHTbI.

UuncnoBble dyHKuuu. lNoHaTne dyHkumn. O6nactb  onpegeneHus
dyHKuun. Cnocobbl 3agaHna pyHKuMKU. [padmk yHKUMK, BO3pacTaHue u
ybbiBaHMe PyHKUMKN, Hanborbluee N HanMeHbLLee 3Ha4YeHUs PYHKLUNN, HYNK
YHKLMN, MPOMEXYTKN 3HAKOMNOCTOAHCTBA. UTeHne rpadonkoB pyHKL M.

DyHKUMM, oOnNuUCbIBaKOLLME NPSMYKO W O0DOpaTHYK MNPONOPLMOHAIbHYIO
3aBucuUMoCTH, ux rpadukn. JinHenHaa  dyHKUuA, ee  rpaduk,
reomMeTpuyeckmn cmbicn  koadpdumumeHToB. [vnepbona. KeagpatudHas
dyHKUKMA, ee rpadmk, napabona. KoopanHaTbl BepluHbl napabonbl, OCb
cummeTpun. CmerneHHble yHKUUU C HamypalsbHbIM [oKa3amernem, ux
epauku. N'padrkn YHKUMW: KOpEeHb KBadpaTHbIN, KOPEHb Kybu4yeckumu,
Moaynb. Mcnonb3oBaHue rpadoukoB PYHKUMW ON19 pelleHns ypaBHEHUN U
CUCTEM.

[MpuMepbl rpandecknx 3aBUCMMOCTEN, OTPaXKaloLWMX pearbHble NPOLECCHI:
konebaHune, NnokasaTenbHbI PpOoCT. Yuciosble hyHKUUU, onucklgarouiue amu
rpoueccsi.

lMapannenbHbili nepeHoc 2pagukos 800k oceli KoopOUHaAmM U cCuMMempusl
omHocumersibHo ocell.

KoopauHaTtbl. N306paxeHne 4ucen o4vykamum KOOPAWMHATHOM  MPAMOMN.
[[eoMeTpUYECKMA CMbICIT MOAYNS Yncrna. Ymucnosble NPOMEXYTKU: NHTepBarn,
OTpe3oK, nydy. Qopmyrnia paccmosiHuss Mex0y moydykaMu KoopOUHamHoU
npsmodu.

[ekapToBbl KOOpAWHATLI Ha MSIOCKOCTU; KoopauHaTtbl Touvkn. KoopauHaTthbl
cepeauHbl oTpe3ka. Popmyna pacCTosHUA Mexay OBYMSA  TO4YKaMu
NSIOCKOCTU. YpaBHeHWe MPSMONn, YrinoBon KO3(MUUMEHT NpsAMONn, ycrioBue
napannenbHOCTU MPSMbIX. YPaBHEHUE OKPYXHOCTU C LEHTPOM B Havane
KoopAauHaT u 8 /1tobol 3ad0aHHOU MmouYkKe.

FpacbmquKaﬂ NHTEepnpeTaund ypaBHeHvuZ C OAByMA nepemMeHHbIMU N Uux
Cnctem, HepaBeHCTB C AByMA NepemMeHHbIMU N NX CUCTEM.



FrEOMETPUA

HayanbHble NOHATMA U TeOpeMbl reoMeTpUMU
Bo3HMKHOBEHME reoMeTpumn U3 NPaKTUKN.

[[eomeTpudeckme purypbl n Tena. PaBeHCTBO B reOMeTpun.
Touka, npssmMasa 1 nNyIOCKOCTb.

[TOHATHE O reoMeTpPUYECKOM MeCTe TOYEK.

PacctosiHne. OTpesok, nyd. JlomaHas.

Yron. lNpamon yron. OcTpble u Tynble yrnbl. BepTukanbHble U CMEXHble
yrnbl. buccekrtpuca yrna n ee cBOMCTBaA.

MapannenbHble ¥ nNepecekawowmecs npsimble. [lepneHanKynsapHOCTb
npsiMbIX. Teopembl O napannenbHOCTU M NepneHaUKYNsSPHOCTU NPSIMbIX.
CBOWCTBO CepeavHHOro neprneHaukynspa kK oTpesky. [lepneHaukynsp u
HaKIMOHHas K NPSIMOM.

MHOroyronbHUKN.
OKpPY>KHOCTb U KPYT.

HarnagHole  npegcraBneHna O NPOCTPAHCTBEHHbLIX — Tenax:  Kybe,
napannenenunege, npusme, nupamuae, wape, cepe, KoHyce, UunuHape.
[Mpumepbl ceveHnn. [prmepbl pa3BepTok.

TpeerHbHMK. onIMOyFOJ'IbeIe, OCTpPOYroJibHble n TYNOYroJibHblE
TPEYrofibHUKN. BbicoTa, MedunaHa, 6MCC€KTpI/IC8, cpeHAaa  JIMHUA
TpeyrosibHuKa. PaBHO6eﬂ,peHHble N PaBHOCTOPOHHUE  TPEYIOJIbHUKN,
cBOMUCTBA U NPU3HaK" paBHo6enpeHHoro TpeyrosibH1Ka.

[pu3Hakn paBeHCTBa TpeyronbHWKOB. HepaBeHCTBO TpeyronbHuka. Cymma
YrnoB TpeyrornbHuka. BHelwHne yrnbl TpeyronbHUKa. 3aBUCUMOCTb Mexay
BENTMYNHAM CTOPOH U YITIOB TPEYronbHUKA.

Teopema daneca. [logobue TPeyronbHUKOB; KO3MMPUUMEHT nogodus.
[Mpu3Hakn nogodbusa TpeyronbHUKOB.

Teopema lNudparopa. NpusHakn paBeHCTBa NPAMOYIrOSibHbIX TPEYroSibHUKOB.
CWHYC, KOCMHYC, TaHreHC, KOTaHreHC OCTpPOro yrrna npsMoOyrosibHOro
TpeyronbHuka n yrnos ot 0° go 180°; npuBegeHwe K OCTpoOMy yriy.
PeweHne npamMoyrosibHbIX TpeyrofnibH1MKoB. OCHOBHOE TPUrOHOMETpUYeckoe



TOXOECTBO. CDOpMyJ'IbI, cBA3blBawolline CUHYC, KOCUHYC, TaHIeéHC, KOTaHIeHC
OQHOIo " TOro e yrna. Teopema KOCHUHYCOB U TeopemMa CUHYCOB, NMpUMepLI
X NpUMEHEHUA ONA BbIMUCIIEHNA SJIEMEHTOB TPEYIOJ1IbHUKA.

3ameyvaTtenbHble TOYKM TPEYroribHMKA: TOYKM MNEepPeceyvYeHnss CcepeamHHbIX
nepneHankynsapos, buccektpuc, meanaH. OkpyxxHocme ddnepa.

qublpexerHbHMK. I'IapannenorpaMM, ero CBOWCTBa 7 NPU3HaKW.
I'IpﬂmoyroanMK, KBagpar, pOM6, NX CBOMUCTBaA W NPU3HaKW. TpaI'IeLI,I/IFI,
cpenHAA NMINHNA Tpaneuunu, paBHo6e,qpeHHa;| Tpaneuus.

MHoroerﬂbHMKM. BbII'IyKJ'IbIe MHOIOYTrOJ1IbHUKW. Cymma yrnoB BbIMYyKI10ro
MHOIoyroJsibHuKa. BrincaHHble 1 OnNUCaHHbIE MHOIOYTrOJfibHUKW. I'Ipanmbele
MHOIOyroJsibHUKW.

OKpyXHOCTb M Kpyr. LleHTp, paauyc, ouameTtp. [yra, xoppa. Cekrtop,
cerMeHT. LleHTpanbHbI, BNWCaHHbIA Yrom; BenuvyuMHa BrMWCAHHOro Yyrna.
B3aumHoe pacrnonoxeHue npsiIMoW " OKPYXXHOCTU, 08YX
oKkpyxxHocmel.KacatenbHast M CeKyllash K OKPYXXHOCTWU;, pPaBeHCTBO
KacaTenbHbIX, MPOBEAEHHbIX U3 OAHON TOYKU. Mempudeckue cCOOMHOWeHUs!
8 OKPYyXXHOCMU. ceolicmea CeKyUWUX, KacameribHbIX, X0pPO.

Opr>KHOCTb, BMNCaHHaaA B TPEYroJibHUK, N OKPYXXHOCTb, ONMMNCaHHaaA OKOJ10
TpeyroifibHuKa. BriucaHHble U ornucaHHble YemblipexyeOlibHUKU. BrnncaHHble
N OMNMUCaHHbIE OKPYXHOCTU MNMpaBuniibHOINo MHOIoyroJibHMKa.

U3mepeHne reomeTpuyecKux BefIMYUH. [lnnHa oTpeska. [nvHa nomaHon,
nepuMeTp MHOroyrosibHuKa.

PacctosHMe OT ToukuM OO0 npsiMol. PacctosiHme mexay napannenbHbIMU
npsAMbIMA. [INMHA OKPYXXHOCTW, YuUCno p; AnvHa ayrn. BenuumHa yrna.
[pagycHasi mepa yrna, COOTBETCTBME MeXOy BENUYMHOW yrrna v OJIMHOW
OYTN OKPY>XHOCTM.

[MoHATME o nnowaau NNnockux duryp. PaBHOCOCTaBEHHbIE N paBHOBESTUKNE
dourypsl.

[Mnowagb npsamoyronbHuKa. Nnowaas napannenorpaMmma, TPeyronbHUKa u
Tpaneunmn (OCHOBHble dopMmynbl). Popmynbl, Bblpaxawwme nnowagb
TpeyrosibHMKa: Yepes ABe CTOPOHbLI 1 Yron Mexay HAMW, Yepes riepumemp u
paduyc  enucaHHoU  OKpyxHocmu, ¢opmyna [epoHa. [lnowadb
Yemblpexya0sibHUKa.



Mnowaapb Kpyra n nnowanb CekTopa.
CBs3b Mexay nnowaagsamMmm nogobHbIx duryp.

O6bem Tena. Popmyrnbl 06bemMa NPAMOYrofnibHOro napannenenunena, kyoa,
lapa, umnuHapa 1 KoHyca.

BekTopbl

Bektop. [OnuHa (moaynb) Bektopa. KoopauHatbl BekTopa. PaBeHCTBO
BekTopoB. Onepauun Hag BeKTOpaMu: YMHOXEHWE Ha YMCIO, CrOXeHue,
pasnoxeHue, cKanapHoe npounsseneHne. Yron Mexay BeKktopamu.

FeomeTpuyeckue npeobpasoBaHus

lMpumepbl dsuxeHul uayp. Cummempus cuayp. Ocegasi cumMmempusi U
naparnnesnbHbIU nepeHoc. logopom u yueHmparbHas cummempus. [NoHsIMue
o ecomomemuu. Nodobue puayp.

NMocTpoeHUsa ¢ NOMOLbLIO LIUPKYIA U FIMHENKU

OcHogHble 3aladu Ha nocmpoeHue: OefleHUe ompe3ka [ornosam,
rnocmpoeHue mpeyaoribHUKa 10 MmMpPeM  CMOPOHaM,  MOCMpoeHue
nepreHOUKyspa K npsiMol, nocmpoeHue buccekmpucel, OesieHue ompeska
Ha n pasHbix Yyacmell.

anGUﬂbele MHOcOePaHHUKU.

SNEMEHTHI JNNIOIvKu, KOMBUHATOPUKMU,
CTATUCTUKN U TEOPUU BEPOATHOCTEWN

OokasaTtenbcTtBOo. OnpeaeneHns, OokasaTenbCTBa, aKCMOMbl U TEOPEMbI;
cneacteus. Heobxodumbie u  OocmamouyHble  ycrosusi. KoHTpnpumep.
[loka3zaTenbCTBO OT NPOTMBHOrO. [psimasi n obpaTHasi TeOpeMbI.

lMoHssmue 06 akcuoMamuke U akcuoMamu4yeCcKoM MocmpoeHUU 2eoMempuu.
lambit nocmynam 3eknuda u e2o Ucmopusi.

MHoxecTBa M KoMOMHaTtopuka. MHoxecmeo. 3nemeHm MHOXxecmaa,
rnoomHoxxecmeo. ObbeduHeHUE U riepecedyeHUe MHoxecmes. [uazpaMmebl
Qunepa.

anMepbl peweHnd KOM6VIHaTOprIX 3aav. rlepe6op BapnaHToOB, MpaBnJ1io
YMHOXEHUA.



Cratuctuuyeckume paHHble. [lpeactaBneHe faHHbIX B Buae Tabnuu,
anarpamm, rpadcdukoB. CpegHue pesynbTaToB u3MepeHun. [MoHsTue o
CTaTUCTUYECKOM BbIBOAE Ha OCHOBE BbIOOPKMN.

[MoHATHE 1 NpMepPbl CryYanHbIX CODbITUIA.

BepOﬂTHOCTb. UacTtoTa cobbITuS, BEPOATHOCTD. PaBHOBO3MOXHble
coObITUS MU noacyeT ux BEPOATHOCTMHN. rlpe,El,CTaBJ'IeHI/Ie 0 reomeTpmquKon
BEPOATHOCTMW.

TPEBOBAHUA K YPOBHIO
NoAroToBKU BbIlNMYCKHUKOB

B pe3ynbmame u3y4YeHusi MamemMamuKu y4€HUK OOJIKeH
3HaTb/NMoHuUmMaTb[2]

e CYWECTBO MNOHATUA MaTEMAaTUHECKOIO AOKa3aTesibCTBa; NpUMepbl
OOKa3aTeJlbCTB,

e CYWECTBO MNMOHATUA almropunTMa, npumMepbl ariropuTMosB,

« Kak Ucnonb3ylTcst MaTemaTudeckme hopMynbl, ypaBHEHUS U
HepaBeHCTBA; NPUMEpPbI X NPUMEHEHMS AN PELLEHUS
MaTeMaTUYECKNX N NPaKTUYECKNX 3adav;

« KaK MatTeMatTu4yeckun onpenerieHHble (byHKLI,VII/I MOryT onncbiBaTb
pealribHbl€e 3aBUCUMOCTU, NPUBOAUTb NMPUMEpPbI TAKOro ornnCaHu4,

« Kak NoTpebHOCTU NPaKTUKX NPUBENN MaTeMaTUYECKYH HayKy K
HeoOX0ANMMOCTUN pacLLUMPEHNS MOHATUS YNCNa;

« BEPOSATHOCTHbIN XapakTep MHOMMX 3aKOHOMEPHOCTEN OKpY»KatoLero
MUpa; NpUMepbl CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BbIBOAOB;

e  KaKmnm o6pa30M reomMmeTpua BO3HUKITA U3 MNMPakKTU4ECKNX 3adau
3emMrnemMepud, npumMmepbl reoMmeTpnyHecKkmnx OOBEKTOB U yTBep)K,El,eHI/II7I (0
HUX, Ba>KHbIX O11A MPaKTUKKU,



« CMbICIT ngeanmaaumn, No3BOMSAOLEN pewaTtb 3agavn peaanof/'l
AENCTBUTENBHOCTU MaTeEMaTUYECKUMN METOOAMM, npumMepbl OLLNOOK,
BO3HUMKaAKOLWKMX MNMpun ngeannmn3aunu,

ApudmeTuka
yMeTb

e BbIMNOJIHATb YCTHO apI/l(bMeTI/IL-IeCKI/Ie AENCTBUS. CNOXEHNE U
BblHNTaHME OBY3HAYHbIX YNCEST U OECATUHHDbIX ,u,po6e|7| C ABYMHA
3HakKaMWn, YMHOXEeHNne OgHO3Ha4YHbIX Yncen, apm@meTquCKme
onepauunn c OBObIKHOBEHHbIMU Ll,pO6FIMI/I C O4HO3HAa4YHbIM
3HaMeHaTenemM " YNCrinTeriem,

. NepexoauTb OT OAHOW hOpMbI 3aMNMCK YMCEN K OPYron, NpeacTaBnsATh
OEeCATUYHY0 Apobb B BMAE 0ObIKHOBEHHOW 1 B MPOCTENLLNX CryYasx
OObIKHOBEHHYIO B BMAE OECATUYHOWN, NPOLIEHTbI — B BUae apobu n
OpoOb — B BMAE NPOLEHTOB; 3anucbiBaTb 6onbluve 1 Marble Yucna
MCMNofb30BaHMEM LiENbIX CTENEHeNn OeCATKY;

o BbINOJIHATb apwcbmeTquCKme OENCTBUA C paunoHasribHbIMU YNCIaMW,
CpaBHMUBATb paunoOHalsibHblE U OEeNCTBUTENbHbIE YNCa; HAXOOUTb B
HECJ10XKHbIX CJTy4adaX 3Ha4YeHNA CTENeHeNn ¢ LefbiMu nokasatensamm n
KOpHGVI; HaxXo4duTb 3HA4YE€HUA YNCITOBbIX Bblpa)l(eHMVI;

« OKPYMATb Uerble Yncia n AeCATUYHbIEe ,El,pO6I/I, HaxXo4uUTb
I'IpVI6J'II/I)KeHVIFI Ynucen ¢ HegoCTaTKOM M C N3OLITKOM, BbINOMHATb OLIEHKY
YUNCJ1OBbIX Bblpa)KeHl/IIZ;

« MONb30BaTbCA OCHOBHbIMU €AMHNLAMWN ONUHBI, MacCbl, BDEMEHMN,
cKopocTu, nnowaaun, oobema; BoipaxaTb Oonee KpynHble eanHNLbI
yepes3 bonee Menkne n Haobopor;

. pellaTb TEKCTOBbIE 3a4a4u, BKIOYas 3a4a4m, CBA3aHHbIE C
OTHOLLIEHUEM U C NPONOPLIMOHANBHOCTLIO BEMNYUH, Ap06SMU U
NpoLeHTaMu;

ncnosnb30BaATb ﬂpl/lOGpeTeHHble 3HaHUA N yMEeHuUA B npaKTqucxof/’l
AesATeNIbHOCTU U NOBCEeAHEBHOMN XXU3HU OSS:

e peleHnAa HECITOXHbIX NMPakKTU4YEeCKNX paCHeTHbIX 3ada4, B TOM HUCIe C
NcnoJibaoBaHNEM Mpn Heo6XoaAUMOCTH CrnpaBO4HbIX MaTepunasion,
KallbKyndaTOpa, KOMMNbOTEpPAa,

. yCTHOVI NPUKNOKN N OLUEHKN pe3yJibTaTa BbIYMCNEHUN; NPOBEPKHN
pe3ysibTata BblMUCITIEHUA C UCMOJIb3OBAHUEM Pa3JTIUHHbIX NMPNEMOB;



« WHTeprpeTauum pesynbTaToB pelleHnsa 3aga4y ¢ y4eTOM OrpaHnYeHunn,
CBSA3aHHbIX C pearibHbIMW CBOMCTBaMW paccMaTpuBaEMbIX NPOLECCOB
N ABMEHUN;

AnreGpa
yMeTb

« COCTaBNsATb BYKBEHHbIE BblpaXkeHust 1 opMyIibl MO YCNOBUSIM 3aaud;
OCYLLECTBIATb B Bblpa)KeHUsX U hopMyrax YncrnoBble NOACTaHOBKUN U
BbIMOSTHSATb COOTBETCTBYHOLLME BbIYMCIEHUS, OCYLLECTBMATD
NOACTAHOBKY OAHOr0 BblpaXXeHUs B Apyroe; BbipaxkaTtb 13 doopmyri
OOHY NEePEMEHHYI0 Yepes ocTarbHbIE;

« BbIMOMHATbL OCHOBHbIE AENCTBUA CO CTEMNEHSIMU C LESbIMA
nokKasarendamm, ¢ MHOrodsieHamm m C anre6pa|/|quKv|M|/| ,EI,pO6FIMI/I;
BbIMNMOJIHATb pa3fioXXeHne MHOro4JieHoB Ha MHOXUTEJSTNU; BbIMNMOJTHATb
TOXOECTBEHHbLIE I'Ip606pa3OBaHI/IFI paunoHalribHbIX Bblpﬁ)KGHVIIZ;

. MPUMEHATb CBONCTBA apudpMeTUYEeCcKnX KBagpaTHbIX KOPHEN Ans
BbIYMCINEHNS 3HAYEHNI 1 NpeobpasoBaHMiA YNCTTOBbLIX BblpaXXeHWUN,
coaepXalunx KsagpaTHble KOPHU;

e pewaTtb NUHENHbIE, KBadpaTHble YpaBHEHUA N paUuOHaAlIbHbIE
YpaBHEHUA, CBOOALLMNECA K HUM, CUCTEMDbI BYX NMUHENHbIX ypaBHeHl/II7I
N HECINOXHblE HENTMHEWHbIE CUCTEMBI;

e pewaTtb NMUHENHbIE U KBadpaTHble HEpaBEHCTBa C oAdHOM nepemeHHon
N UX CUCTEMBbI,

.« pellaTb TEKCTOBbIE 3a4a4n anredbpanyeckum MeToaoM,
MHTEPNPETMPOBATbL MOMYYEHHbI pe3ynbTaT, NPOBOAUTL OTOOP
peLleHnin, ncxoasa n3 opmMyIiMpoBKN 3adauu;

. M306pa)I(aTb YUCJ1a TOYKaMn Ha KOOp,EI,I/IHaTHOIZ I'IpﬂMOI7I;

o« Onpepnendtb KoopanHaTtbl TOYKU MJTOCKOCTU, CTPOUTb TOYKK C
3aaHHbIM KOOpANHaATaMMU, I/I306pa)KaTb MHO>XeCTBO pe|.|.|eH|/||7|
NUHENHOIO HEpPaBEHCTBAa,

e« pacno3HaBaTb apwcbmeTvlquKMe n reomeTpumveckmne rnporpeccunn,
pewaTtb 3agayu Cc npypumeHeHnem (*)OpMyJ'IbI obulero yneHa u CYMMbI
HECKOJ1bKUX MNMepBbIX YJ1EHOB,

« HaxoguTb 3HaAYeHUa PYHKUMK, 3adaHHON hopmyrion, Tabnuuen,
rpaprMkoM No ee aprymMeHTy; HaxoauUTb 3Ha4YeHne apryMmeHTa no
3HA4YEeHUIO (PYHKUMK, 3adaHHON rpaddMKOM 1N Tabnuuen;

. onpepgenaTb cBoMcTBa MYHKUMUKN NO ee rpadunky; NPMMeEHsATb
rpadouyeckme NpeacTaBneHust Npu peLleHnn ypaBHEHUN, CUCTEM,
HepaBEeHCTB;



« OnUcbiBaTb CBONCTBA U3YyYEHHbIX QOYHKLINA, CTPOUTL NX rPadovIKu;

ncnosfib30oBaTb I'Ipl/lOGpeTeHHble 3HaHMUA N yMEeHuUA B npaKTqucxof/'l
AesATesNIbHOCTU U NOBCEAHEBHOMN XXU3HU OS:

« BbIMNOSIHEHMS pAcYeTOB MO hopMyriam, COCTaBNeHNs opmyn,
BblpakatoLLMX 3aBUCUMOCTU MeXAy pearnbHbIMU BENUYMHAMMU;
HaxoXOEeHNs1 HY>KHOW bopMyIbl B CPaBOYHbIX MaTepuanax;

« MoOAENNMpoBaHUA NMNPakTUH4ECKNX CI/ITyaLI,I/IIZ n nceriegoBaHunn
NOCTPOEHHbIX MoJenen ¢ UCrosib30BaHNEM annaparta anre6pb|;

« OMNMCaHUS 3aBUCUMOCTEN Mexay (*)VISI/I‘-IeCKI/IMI/I BEJTIMYNHaAMU
COOTBETCTBYHOLLMMUA cbopmynaMM npn nccecnegoBaHMn HECIOXHbIX
NPaKTUN4YECKNX CVITyaLI,VIIZ;

. VHTepnpeTaumm rpacdmKoB pearnbHbIX 3aBUCUMOCTEN MeXay
BENUYMHAMU;

NeomeTpusn
yMeTb

« MONb30BaTbCA A3LIKOM reOMeTpUM AN OnUcaHna NpeameToB
OKpY>KatoLLero Mnpa;

« pacno3HaBaTb reoMmeTpnyveckumne (*)I/lrypbl, pa3findyatb X B3anMHOE
pacnosioxeHune,

« M300paxaTb reoMeTpuyeckme Urypbl; BbIMOMHATL YEPTEXKM MO
YCINOBWIO 3a[1a4; OCYLLECTBNATL NpeobpasoBaHmsa uUryp;

e pacCno3HaBaTb Ha YepTeXxax, MoAdeJIaAX U B 0pr>|<a+ou.|,e|7| obcTaHoOBKe
OCHOBHbI€E MNMPOCTPaHCTBEHHbIE TEJ1a, M306pa>KaTb nx;

« B NPOCTENLLNX CNy4Yasix CTPOUTb CEYEHUSI U pa3BEPTKM
NPOCTPaAHCTBEHHbLIX TEN;

« NpoBOANTb Onepaunn Hag BeKTopamMu, BblHUCIIATb OJTINHY U
KOoOpAunHaTbl BEKTOPA, Yroji Mexgy BeKTopaMu,

« BblYMCNATb 3HAYEHUS TEOMETPUYECKNX BENNYNH (ONWH, YrioB,
nrowanen, obvemos), B Tom vucne: ansa yrnos ot 0 go 180°
onpeaensTb 3Ha4eHUs1 TPUrOHOMETPUYECKUX (PYHKLMW MO 3a4aHHbIM
3HAYEHUAM YITOB; HAXO4UTb 3HAYEHNS TPUFOHOMETPUYECKNX DYHKLINIA
NO 3HAYEHUIO OOHOW U3 HUX, HAXOAUTb CTOPOHbI, YrMbl U Nnowaamn
TPEeyrosibHMKOB, ANNHbI TOMaHbIX, Ayr OKPYXHOCTU, Nnowagemn
OCHOBHbIX reOMETPUYECKUX pUryp n puryp, COCTaBfEHHbIX U3 HUX;

e pelwatb reomeTpnyeckmne 3agadu, ornnpadcb Ha U3y4eHHbIE CBOMCTBa
cbl/lryp N OTHOLLEHUN Mexay HUMu, npuMeHas AonoriHNTelibHbIEe



NOCTPOEHNHA, anre6pawquKMl7| n TpI/IFOHOMeTpI/IL-IeCKI/II7I annapart, naeu
CNMMMETPUN,

« NpOBOANTb AOKa3aTellbHblE€ paCcCy>XOAEeHUA Npun peweHnn 3aaav,
NCNoJib3yA N3BECTHbIE TEOPEMBbI, 06Hapy>|<MBa;| BO3MO>XXHOCTU AJ1A UX
MCMNOoJib30BaHUA,

« pellaTb NPOCTEeNLLME NIaHUMETPUYECKME 3a4a4M B NPOCTPAHCTBE;

ncnosfib30BaTb an06peTeHHb|e 3HaHUA N yMEeHuUA B I'IpaKTI/I‘-IeCKOﬁ
AesATeNIbHOCTU U NOBCEAHEBHOMN XXU3HU ON1S:

o« ONMNMCaHWmsA pealibHbIX Cl/ITyaLI,VII7I Ha A3blKE TEeOMETPUMN,
e pacyeToB, BKIMHO4YarLWnx I'IpOCTeIZLIJI/Ie TPUroHOMETPU4eCKne d)OpMyﬂbl;
e pelweHnda reomeTpn4eckmnx 3agad ¢ ncnosfib3oBaHNeEM TpUroHOMeETpPUn

e peleHnd npaktnyecknx 3agay, CBA3aHHbIX C HaxXoXgeHNem
reomeTpuny4eckKkmnx seiim4vmH (VICI'IOJ'Ib3yFI npu Heob6xoanmMocTH
CrnpaBoOYHUKN N TEXHNYECKNE Cpe,EI,CTBa);

« MOCTPOEHUN reOMEeTPUYECKMMM MHCTPYMEHTaMU (NMHENKA, YronbHUK,
LMPKYNb, TPAHCNOPTUP).

AnNeMeHTbl JIOTUKMW, KOMGMHaTOpMKM,
CTaTUCTUKN N TeOopUun BepOFITHOCTeﬁ

yMeTb

« MPOBOAUTbL HECIOXHble JOKa3aTenbCTBa, NnosfyyaTb NpocTenwve
CIeacTBuA U3 N3BECTHbIX U paHee MOMYyYEeHHbIX YTBEPXOEHUN,
OLleHMBaTb JIOrMYEeCKYH0 NPaBUITIbHOCTb PacCy)XOeHU, NCNOoSb30BaTh
npumMepbl 4n9 UNNKCTpauum N KOHTpRpUMepbl A9 ONPOBEPXKEHNS
yTBEPXOEHU,;

« UM3BnekaTb MHOPMaLMIO, NpeacTaBreHHy B Tabnuuax, Ha
anarpammax, rpadukax; coctaBnsaTb Tabnuubl, CTPOUTb AnarpaMmmbl u
rpadouku;

« peluaTb KOMOMHATOPHbIE 3aa4un NyTeM cucTeMaTudeckoro nepedopa
BO3MOXHbIX BApMaHTOB, a TaKXXe C UCNONb30BaHMEM npaBuna
YMHOXEHUS;

e« BbIHUNCNATb CpeaHNne 3Ha4YeHNA pe3yribTaToB M3mepeH|/||7|;

e HaxoaumTb 4acCToTy cobbITuS, NCNosb3ys COOCTBEHHbIE HAbMOAEHNA U
rotoBble CTaTUCTUYECKUNE NaHHbIE,

« HaxoauTb BEPOSITHOCTM CNy4variHbIX COObITUIA B MPOCTENLUNX CryYasX;



ncnosnib30oBaTb I'Ipl/lOGpeTeHHble 3HaHMNA N yMEeHuUA B npaKTqucxof/'l
AesATeNIbHOCTU U NOBCEAHEBHOMN XXU3HU ONS:

. BbICTPanBaHMs apryMeHTaummn npu gokasatenncree (B dopme
MOHoOMora n gmuanora);

e pacno3HaBaHUA JNIOTNYECKN HEKOPPEKTHbLIX paccym,quMVl;
o 3adlMNCN MaTeEMaTUNYECKUX yTBep>|<,quM|7|, A0OKa3aTeJIbCTB,

. aHanusa peanbHbIX YUCMOBLIX AaHHbIX, NPeACTaBMNEHHbIX B BUaE
anarpamm, rpadukos, Tabnuu;

« PEeLLEeHNs NPaKTUYECKUX 3a[a4 B NOBCEAHEBHOW U NpodeccrnoHanbLHom
NEATENbHOCTM C UCMONb30BaHNEM AEUCTBUI C YMCnamu, NPOLEHTOB,
ONWH, NnoLuaaen, o6bemMoB, BPEMEHU, CKOPOCTMU;

« PeLLeHnst Y4eOHbIX U NPaKTUYECKUX 3agad, TpebyroLmx
cucTeMaTtmyeckoro nepebdopa BapuaHToOB;

« CpaBHEHWS LLAHCOB HACTYMNEHUs Cry4YaiHbiX CODbITUI, OLIEHKU
BEPOSATHOCTM CryYaHOro cobbITUsi B MPaKTUYECKUX CUTYaLUSIX,
COMOCTaBIEeHUs1 MOAENN C peanbHOM cuTyaumen;

o [IOHUMaHUA CTAaTUCTUHECKNX yTBep)K,D,eHMVI.

[1] KypcmBom B TekcTe BblgeneH martepuan, KOTOpbIM MNOONeXuT
N3Y4YEHN0, HO He BKIoYaeTcs B TpeboBaHMA K YPOBHIO MOArOTOBKU
BbIMYCKHUKOB.

[2] MoMnMO yKasaHHbIX B JaHHOM pasgene 3HaHunW, B TpeboBaHus K
YPOBHIO MOArOTOBKWM BKIIOHAKOTCA TakXke 3HaHus, Heobxoaumble AN
OCBOEHUSA NEPEUNCIIEHHbIX HUXE YMEHUN.
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