MaTtemaTuka

CTAHOAPT OCHOBHOI'O OBLLUEINO OBPA3OBAHUA
MO MATEMATUKE

Msyquue MamemMamuKu Ha cmyrneHu OCHOB8HOcO obwezo
o6pa306an7 HaripaesieHoO Ha docmuxkeHue cnedyrou;ux uyenei:

. OBJlageHue CUCTEMON MaTeEMaTUYECKUX 3HAHUN U yMeHI/IIZ,
HEeobXoaAnUMBIX A NMPUMEHEHNA B I'IpaKTI/I‘-IeCKOI7I OEeATESIbHOCTMH,
N3YyHEHUA CMEXHbIX ONCUUTIJTUH, NPOOOJTXEHUA O6paSOBaHVIF|;

« WHTennekTyanbHoe pa3Butue, GOpMMpPOBaHMNE KAaYyeCTB IMYHOCTH,
HeoOXo4MMbIX YeNOoBeEKY OS5 MOTHOLLEHHOW XXN3HN B COBPEMEHHOM
obLecTBe: ICHOCTb Y TOYHOCTb MbICIN, KPUTUYHOCTb MbILUSIEHNS,
MHTYULNSA, NOrMYeCcKoe MblLeHne, 3rieMeHTbl anropuTMmnyecKomn
KynbTYypbl, MPOCTPAHCTBEHHbLIX NpeacTaBneHni, CrnocobHOCTb K
NpeoaoneHunto TPYaHOCTEN;

. c¢hopMmupoBaHuMe npeacTaBneHumn od naesax U Metogax maTeMaTuKu
KaK YHMBEepCcanbHOro i3blka HayKn 1 TEXHWKK, CpeacTBa
MOJENMPOBaHUSA SABMEHUIA U NPOLECCOB;

« BOCNMUUTaHUeE KyJibTypbl JINMHHOCTU, OTHOLLEHNA K MaTEMATUKE KaK K
4YacTun obLLeYenoBevecKou KyInbTypbl, NTOHUMaHNE 3HaA4YNMOCTU
MaTeMaTuUK And Hay4yHO-TEXHNYECKOIro rnporpecca.

OBA3ATEJIbHbIN MUHUMYM COOEPXAHUSA
OCHOBHbIX OBPA30OBATEJIbHbIX MPOrPAMM

APUOMETUKA

HaTypaanble yucna. ,D,eCFITI/ILIHaFI cncrema CHYHUCIIEHUA. Pumckas
HyMepaLuus. ApI/l(*)MeTI/I‘-IeCKI/Ie nencTema Hag HaTypalibHbIMK 4YUCI1aMW.
CteneHb C HaTypalibHbIM MNMoKa3aTesrieM.

[enumocTb HaTyparnbHbIX vncen. lNpusHakn genumocTtu Ha 2, 3, 5, 9, 10.
[MlpocTble M cocTaBHble u4ucna. PasfnoxeHwe HaTypanbHOro 4mcna Ha
NPOCTble MHOXWUTeNW. Hambonbwnin oOWwunn genutenb U HauMeHbLUuee
obLee kpaTHoe. [leneHne ¢ octaTKkoM.

Apo6u. ObbikHoBeHHaA [pobb. OcHoBHOe cBOMCTBO Apodbu. CpaBHeHue
apoben. ApudmeTnyeckme OenctBusi € OBbLIKHOBEHHBLIMW  ApOobBAMN.
HaxoxgeHue 4actu OT Lenoro 1 Lernoro no ero YyacTu.



HecatnyHaa ppobb. CpaBHeHWe AecAaATudHbiXx Opoben. ApudpmeTuyeckue
OEeNCTBUA C OeCATUYHbIMU Apobsmu. [peactaBneHne gecatndyHon pobu B
Bnae 06bIKHOBEHHOW ApOoOM N 0OLIKHOBEHHOM B BUAE AECATUYHOMN.

PaunoHanbHble Yyncna. Lleﬂble Yncna. NoJiIoXnTtelibHble, OTPpUUAaTESIbHbIE N
HYJ1b. MOﬂ,yJ'Ib (a6COJ'II-OTHaF| BeJ'II/I‘-II/IHa) Yncna. CpaBHeHI/Ie paunoHalribHbIX
Yncern. ApI/leMeTVIL-IeCKI/Ie OENCTBUA C paunoHalibHbIMWN YNCIaMW. CteneHb C
LeJibIM rNMoKa3aTesieM.

Uncnosble BblpaXXeHus, NOPsSOOK AENCTBUA B HUX, UCMNOSb30BaHME CKOOOK.
3aKoHbl apnPMETUYECKNX OENCTBUN. NEPEMECTUTENBbHLIN, COMETaTENbHbIN,
pacnpenennTenbHbIn.

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

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

[dencteuTtenbHble Yncna Kak BeckoHeYHble gecaTuyHble gpobu. CpaBHeHme
OeNCTBUTESNbHbIX Yncen, apugpmemudeckue 0elcmausi Had HUMU.

dTan.l pa3BUTUA rnpeacrtaByieHnAa o Yncne.

TekcToBble 3apaudun. PelleHne TeKCTOBbIX 3agady  apudMeTUHEeCKUM
cnocobom.

U3mepeHusi, npubnuxKeHusi, OUEHKWU. EAVHMUBLI  U3MEpPEeHUs  ONWHBbI,
nnowaan, obbema, MaccCbl, BPEMEHW, CKOPOCTU. Pa3mepbl 0OBLEKTOB
oKpyXatolwero mupa (OT anemMeHTapHbIX 4Yactulu Ao BceneHHon),
ONUTENBHOCTb NPOLIECCOB B OKPY»KaloLLEM MUPE.

npeﬂ,CTaBﬂeHl/le 3aBUCNMOCTUN MexXay BEJIMHMHaMN B BUOE (bopmyn.

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

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

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

AJITEBPA



Anrebpanyeckme BblpaXeHUA. bykBeHHble BblpaXXeHNa (BblpaXeHust C
nepemMeHHbIMK). YucrnoBoe 3HayeHne DYKBEHHOro BblpaXkeHus. [onycTumble
3HayYeHUs1 MNepeMeHHbIX, BXOAAWMX B anrebpanyeckne BblpaXXeHUs.
[MoacTaHoBKa BbIpaXXeHUN BMECTO MNepeMeHHbIX. PaBeHCTBO OYyKBEHHbIX
BblpakeHnn. ToxaecTBO, [AoKasaTenbCTBO ToXaecTB. [lpeobpasoBaHud
BblpaXXeHUM.

CBonctBa cTeneHen c uenbiM nokasatenem. MHorodneHbl. CnoxeHue,
BblYMTAHME,  YMHOXEHMEe  MHorovneHoB.  Popmyrnbl  COKpaLEHHOro
YMHOXEHUS: KBagpaT CyMMbl W KBagpaT pasHOCTWU, Ky6 cymmbl U Kyb
pasHocmu. PopmMmyna pasHOCTU KBagpaToB, popmMyria CcyMmMmbl Kybos U
pasHocmu Kybos. PasnoxeHne MHOrodsieHa Ha MHoXuTenu. KsagpaTtHbin
TpexyneH. BeideneHue MOJTHO20 Kkeadpama 8 KeadpamHoOMm
mpexuJneHe.Teopema Bueta. PasnoxeHue KBagpaTHOro TpexdreHa Ha
NUHENHbIE MHOXUTENW. MHorouneHbl ¢ ogHon nepemMeHHon. CTeneHb
MHoroudsnieHa. KopeHb MHOrousieHa.

Anrebpandeckas  OpoOb. CokpalwleHne  gpoben.  [eunctBna ¢
anrebpanyeckumm gpobdsmu.

PaunoHanbHble BblpaXeHnda n nx npeo6pa3OBaHM$|. CBoncTtBa KBadpaTHbIX
KOpHeI7I n nx nppumeHeHmne B BbIHNCIIEHUAX.

YpaBHeHUs1 U HepaBeHCTBa. YpaBHeHWe C ofdHon nepemeHHou. KopeHb
ypaBHeHUs. JlMHenHoe ypaBHeHMe. KBagpaTHoe ypaBHeHue: doopmyna
KOpHeWN KBadpaTHOro ypaBHeHUs. PelleHve pauuoHasribHbIX YpaBHEHUWN.
[MpuMepbl pelleHns ypaBHEHUNA BbICLUMX CTeneHen; MeToAbl 3aMeHbl
nepemMeHHoOW, pasfoXXeHNa Ha MHOXUTESN.

YpaBHeHMEe C [OBYMS MNEPeMeHHbIMWU;, peLleHne YpaBHEHUA C OBYMS
nepemMeHHbIMN. CucTeMa ypaBHEHUN; pelleHune cuctembl. Cuctema AOByX
NUHEWHbIX YPaBHEHUN C OBYMS MNEepPeMEHHbIMU; pelleHne noaCTaHOBKOM U
anrebpanyeckum CrioXXeHMem. YpaBHEHME C HECKONbKUMWU NepeMeEHHbIMU.
[Mpumepbl pelueHna HenuHenHbIX cucteM. llpumepsl peuweHUs ypasHeHUU 8
uersibIx yucnax.

HepaBeHcTBO ¢ ogHoM nepemeHHon. PelwleHne HepaBeHcTBa. JIMHenHble
HepaBeHCTBA C OOHOW nMepeMeHHOM U ux cuctembl. KBagpaTHble
HepaBeHcTBa. [lpumepbl peweHUs1 OpObHO-NTUHEUHbIX HepageHcms.

UncnoBble HepaBeHCTBaA W MX CBOWUCTBA. [Joka3dameribCmeo 4UCrio8biX U
anzebpaudyecKkux HepagseHCcma.

[Mepexon OT cnoBecHOW (POPMYNMPOBKN COOTHOLLUEHUA MeXay BenndnHamm
K anrebpandeckon.



PelweHne TekCToBbIX 3a4a4 anrebpanyeckmum cnocobom.

YucnoBble nocrniegoBatesibHOCTU. [loHATHE nocnegoBaTefnibHOCTMW.
ApudmeTnyeckas U reometTpudeckas nporpeccun. Popmynbl obuiero YneHa
apudpmMmeTmyeckon U reoMeTpudeckom Mnporpeccun, CymMmbl MepBbIX
HECKOJTbKMX YSIeHOB apndMeTUYeCcKon 1 reoMeTpu4eckon nporpeccun.

CnoxHble NPOUEHTbI.

UucnoBble dyHKuuu. MNMoHaTne  dyHkumn. O6nactb  onpegeneHud
dyHKuun. Cnocobbl 3agaHna pyHKuMKU. ['padmk yHKUMK, BO3pacTaHue u
ybbiBaHMe PyHKUMKN, Hanborbluee N HaMMeHbLLee 3Ha4YeHUs PYHKLNN, HYNK
YHKLMN, MPOMEXYTKN 3HAKOMNOCTOAHCTBA. UTeHue rpadonkoB pyHKL M.

DyHKUMM, oOnNuUCbIBaKOLLME MNPSAMYKO W 0DOpaTHYK MNPONOPLMOHAITBHYIO
3aBucuUMocT, ux rpadukn. JinHenHaa  dyHKUuA, ee  rpaduk,
reoMeTpuyeckmn cmbicn  koadpduumeHToB. [vnepbona. KeagpatudHas
dyHKUKMA, ee rpadmk, napabona. KoopanHaTbl BepluHbl napabornbl, OCb
cummeTpun. CmeneHHble yHKUUU € HamypalsbHbIM [oKa3amernem, ux
epacpuku. 'padrkn YHKUMW: KOpEeHb KBadpaTHbIN, KOPEHb KybOu4ecKuwu,
Moaynb. Mcnonb3oBaHue rpadoukoB PYHKUMW A9 pelleHns ypaBHEHUN U
CcUCTeM.

[MpuMepbl rpandecknx 3aBUCMMOCTEN, OTPaXKatoLWMX pearnbHble NPOLECCHI:
konebaHune, nokasaTenbHbI POCT. Yuciosble hyHKUUU, onucklgarouue amu
rnpoueccsi.

lMapannenbHbili nepeHoc 2paghukos 800sb oceli KoopOUHaAmM U cCuMMempusi
omHocumersibHo ocell.

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

[ekapToBbl KOOpAWHATLI Ha MSIOCKOCTU; KoopauHaTtbl Touvkun. KoopauHaThbl
cepeauHbl oTpe3ka. Popmyna paccTosHUA Mexay OBYMSA TO4YKaMu
NSIOCKOCTU. YpaBHeHWEe MPSMONn, YrinoBon KO3IMMUUMEHT NpsaAMONn, ycrioBue
napannenbHOCTU MPsMbIX. YpaBHEHUE OKPY)KHOCTU C LEHTPOM B Havane
KoopAuHaT u 8 /1tobol 3ad0aHHOU MmouYke.

FpacbmquKaﬂ NHTEepnpeTaund ypaBHeHVIIZ C AByMA nepemMeHHbIMU N UxX
Cnctem, HepaBeHCTB C AByMA NepemMeHHbIMU N NX CUCTEM.



FrEOMETPUA

HayanbHble NOHATMA U TeOpeMbl reoMeTpUU
Bo3HMKHOBEHME reoMeTpumn U3 NPaKTUKN.

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

[TOHATHE O reoMeTpPNYECKOM MeCTe TOYEK.

PacctosiHne. OTpe3ok, nyy. JlomaHas.

Yron. lNpamon yron. OcTpble u Tynble yrnbl. BepTukanbHble U CMEXHble
yrnbl. buccektpuca yrna n ee cBOMCTBa.

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

MHOroyronbHUKN.
OKpPY>KHOCTb U KPYT.

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

TpeerHbHMK. onIMoyFOJ'IbeIe, OCTpPOYroJibHble n TYNOYroJibHblE
TPEYrofibHUKN. BbicoTa, MedunaHa, 6MCC€KTpI/IC8, cpeHAaa  JIMHUA
TpeyrofibHuKa. PaBHOGGLI,peHHbIe N PaBHOCTOPOHHUE  TPEYIOJIbHUKN,
cBOMUCTBA U NPU3HaK" paBHo6enpeHHoro TpeyrosibHu1Ka.

[pu3Hakn paBeHCTBa TpeyronbHWKoB. HepaBeHCTBO TpeyronbHuka. Cymma
YrnoB TpeyrornbHuka. BHelHue yrnbl TpeyronbHUKa. 3aBUCUMOCTb Mexay
BENTMYNHAM CTOPOH U YIIOB TPEYronbHUKA.

Teopema daneca. [logobue TpPeyronbHUKOB; KO3MPUUMEHT nogodus.
[Mpu3Hakn nogodbusa TpeyronbHUKOB.

Teopema lNudparopa. NpusHakn paBeHCTBa NPAMOYIrOSibHbIX TPEYroSibHUKOB.
CWHYC, KOCMHYC, TaHreHC, KOTaHreHC OCTpPOro yrrna npsMOyrosibHOro
TpeyronbHuka n yrnos ot 0° go 180°; npuBegeHwe K OCTpoOMy yriy.
PeweHne npamMoyrosibHbIX TpeyrofnbH1MKoB. OCHOBHOE TPUrOHOMETpUYeckoe



TOXOECTBO. CDOpMyJ'IbI, cBA3blBawOlLine CUHYC, KOCUHYC, TaHIeéHC, KOTaHIeHC
OQHOIo " TOro e yrna. Teopema KOCHUHYCOB U TeopeMa CUHYCOB, NMpUMepPLI
X NpUMEHEHUA ONA BbIMUCIIEHNA SJTIEMEHTOB TPEYIOJIbHUKA.

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

qublpexerHbHMK. I'IapannenorpaMM, ero CBOWCTBa 7 NMPU3HaKW.
I'IpﬂmoyroanMK, KBagpar, pOM6, NX CBOMUCTBaA W NPU3HaKN. TpaI'IeLI,I/IFI,
cpenHAA NMINHNA Tpaneuunu, paBHo6e,u,peHHa$| Tpaneuuns.

MHoroerﬂbHMKM. BbII'IyKJ'IbIe MHOIOYTrOJ1IbHUKW. Cymma yrnoB BbIMYKI10ro
MHOroyrosibHuKa. BrnncaHHble n onucaHHble MHOIOYTroJfibHUKW. npaBVIJ'IbeIe
MHOIOyrosibHUKW.

OKpyXHOCTb M Kpyr. LleHTp, paauyc, ouameTtp. [yra, xopga. Cekrtop,
cerMeHT. LleHTpanbHbI, BNWCaHHbIA Yrom; BenvyuMHa BrMWCaHHOro Yyrna.
B3aumHoe pacrnonoxeHue npsiMoi " OKPYXXHOCTWU, O8YX
oKkpyxHocmel.KacatenbHass U CeKyllash K OKPYXXHOCTWU;, pPaBeHCTBO
KacaTenbHbIX, MPOBEAEHHbIX U3 OAHON TOYKN. Mempuyeckue COOMHOWEeHUs!
8 OKPYyXXHOCMU. ceolicmea CeKyWUX, KacameribHbIX, XOpPO.

Opr)KHOCTb, BMNCaHHaaA B TPEYroJibHUK, N OKPYXHOCTb, ONMMNCaHHaaA OKOJ10
TpeyroribHuKa. BriucaHHble U ornucaHHbIe YemblpexyeOolibHUKU. BrnncaHHble
N ONMUCaHHbIE OKPYXHOCTU MNMpaBuniibHONo MHOIoyroJibHMKa.

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

PacctosHue OT ToukuM OO0 npsiMol. PacctosiHme mexay napannenbHbIMU
npsAMbIMA. [INMHA OKPYXXHOCTW, YUCnoO p; AnvHa ayrn. BenuumHa yrna.
[pagycHass mepa yrna, COOTBETCTBME MeXOy BENWYMHOW yrna v OSIMHOW
YT OKPY>XHOCTM.

[MoHATME O nnowaau NNockux duryp. PaBHOCOCTaBEHHbIE N paBHOBESTUKNE
dourypel.

[Mnowagb npsamMoyronbHuKa. 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
Yemblpexya0osibHUKa.



Mnowaapb Kpyra v nnowanb CekTopa.
CBs3b Mexay nnowaasamMmm nogobHbIX duryp.

O6bem Tena. dopmynbl 06bemMa NPAMOYrofibHOro nNapannenenunena, kyoa,
lapa, umnuHapa 1 KoHyca.

BekTopbl

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

FeomeTpuyeckue npeobpasoBaHus

lMpumepbl dsuxeHul uayp. Cummempus cbuayp. Ocegasi cumMmempusi U
naparnnesnbHbIU nepeHoc. logopom u yeHmparbHas cummempus. [NoHssmMue
o ecomomemuu. Nodobue puayp.

NMocTpoeHUsa ¢ NOMOLLbLIO LIUPKYIA U FIMHENKU

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

Hpaeuanble MHOcOePaHHUKU.

SNEMEHTHI NNOIvKu, KOMBUHATOPUKMU,
CTATUCTUKN U TEOPUN BEPOATHOCTEWN

OokasaTtenbcTtBOo. OnpeaeneHns, OokasaTenbCTBa, aKCUOMbl U TEOPEMbI;
cneacteusi. Heobxodumble u  OocmamouyHble  ycriosusi. KOHTpnpumep.
[okasaTenbCTBO OT NPOTUBHOrO. [psimasl n obpaTHasi TeopeMbl.

lNMoHssmue 06 akcuoMamuke U akcuoMamu4yeCcKoM MocmpoeHUU 2eoMempuul.
lMambit nocmynam 3eknuda u e2o Uucmopusi.

MHoxecTBa M KOMOMHaTtopuka. MHoxecmeo. 3nemeHm MHOXxecmaa,
noomHoxxecmeo. ObbeduHeHUE U repecedyeHue MHoxecmes. [uazpaMmebl
Qunepa.

anMepbl peweHnd KOM6VIHaTOprIX 3alav. rlepe6op BapnaHToOB, MpaBnJ1o
YMHOXEHUA.



Cratuctuuyeckue paHHble. [lpeactaBneHe faHHbIX B Buae Tabnuu,
anarpamm, rpadukoB. CpegHue pesynbTaToB u3MepeHun. [loHsTue o
CTaTUCTUYECKOM BbIBOAE Ha OCHOBE BbIOOPKMN.

[MoHATHE 1 NpMepbl CryYanHbIX CODbITUI.

BepOﬂTHOCTb. UacTtoTa cobbITus, BEPOATHOCTD. PaBHOBO3MOXHblE
coObITUS U noacyeT ux BEPOATHOCTMWN. rlpe,El,CTaBJ'IeHI/Ie 0 reomeTpmquKon
BEPOATHOCTMW.

TPEBOBAHUA K YPOBHIO
NoAroToBKU BbIlNMYCKHUKOB

B pe3ynbmame u3y4YeHusi MamemMamuKu yY4€HUK OOJIKeH
3HaTb/NMoHuUmMaTb[2]

e CYWECTBO NOHATUA MaTEMAaTUHECKOIO AOKa3aTeslibCTBa; NpUMepbl
OOKa3aTeJIbCTB,

e CYWECTBO MNMOHATUA almropunTMa, npumMepbl ariropuTMosB,

« Kak Ucnonb3ylTcs MaTemaTudeckme hopMynbl, ypaBHEHUS U
HepaBeHCTBA; NPUMEpPbI X NPUMEHEHMS NS PELLEHUS
MaTeMaTUYECKNX N NPaKTUYECKNX 3adav;

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

« Kak NoTpebHOCTW NPaKTUKX NPUBENN MaTeMaTUYECKYH HayKy K
HeoOX0ANMOCTUN pacLLUMPEHNS MOHATUS YNCNa;

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

e KaKumnm o6pa30M reomMmeTpua BO3HUKITA U3 MPakKTUYECKNX 3adau
3emMinemMepud, npumMmepbl reoMmeTpnyeckmnx OOBEKTOB U yTBep)K,EI,eHI/II7I 0
HUX, Ba>KHbIX O11A MPaKTUKK,



« CMbICI ngeanmsaumn, No3BOMSAOLLEN pewaTtb 3aga4vn peaanof/'l
AENCTBUTENBHOCTU MaTeEMaTUYECKMMN METOOAMM, npumMepbl OLLINOOK,
BO3HUMKaAKOLWKMX MNMpun naeannmn3aunu,

ApudmeTuka
yMeTb

e BbIMNOJIHATb YCTHO apI/l(bMeTI/IL-IeCKI/Ie AENCTBUS. CINOXEHNE U
BblHNTaHWE OBY3HAYHbIX YNCEST U OECATUHHDbIX ,u,po6e|7| C ABYMHA
3HakKaMWn, YMHOXEeHNe OgHO3Ha4YHbIX Yncen, apI/ICbMeTI/I‘-IGCKI/Ie
onepauunn c O0BObIKHOBEHHbBIMU Ll,pO6FIMI/I C O4HO3HAa4YHbIM
3HaMeHaTeneM " YNCrinTeriem,

. NepexoauTb OT OAHOW hOpMbI 3aMNMCK YMCEN K APYron, NpeacTaBnsATh
OEeCATMYHY0 Apobb B BMAE 0ObIKHOBEHHOW 1 B NPOCTENLLNX CryYasx
OObIKHOBEHHYIO B BMAE OECATUYHON, NPOLEHTbI — B BUae apobu n
OpoOb — B BMAE NPOLEHTOB; 3anucbiBaTb 6onbluve 1 Manble Yucna
MCNonb30BaHMEM LieNbIX CTENEHen OeCATKY;

o BbIMNOJIHATb apwcbmeTquCKme OENCTBUA C paunoHaribHbIMU YNCIaMW,
CpaBHUBATb paunoOHalsibHblE U OeNCTBUTENbHbIE YNCa; HAXO0OUTb B
HECJ10XKHbIX CJTy4adaX 3Ha4YeHNA CTEeNeHeun ¢ LefibiMu nokasaTtensamm un
KOpHGVI; HaxXo4duTb 3HAYEHUA YNCITOBbIX Bblpa)i(eHMVI;

« OKPYMATb Uerble Yncia n AeCATUYHbIe ,El,p06|/l, HaxXo4uUTb
I'IpVI6J'II/I)KeHVIFI Ynucen ¢ HegoCTaTKOM M C N3OLITKOM, BbINOMHATb OLEHKY
YUNCJ10OBbIX Bblpa)KeHl/IIZ;

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

. pellaTb TEKCTOBbIE 3a4a4un, BKNOYas 3a4a4m, CBA3aHHbIE C
OTHOLLIEHMEM U C NPONOPLIMOHANBbHOCTLIO BEMNYUH, Ap00sAMU U
NpoLeHTaMu;

ncnosnb30BaATb ﬂpMOﬁpeTeHHble 3HaHMUA N yMEeHuUA B npaKTqucxof/’l
AesATeNIbHOCTU U NOBCEAHEBHOMN XXU3HU ONS:

e peleHnAa HECITOXHbIX NMPakKTU4YEeCKNX paCHeTHbIX 3ada4, B TOM HUCIe C
NCcnoJib3oBaHNEM Mpn HEO6XoANMOCTH CrpaBO4HbIX MaTepunarsiosn,
KallbKyndaTOpa, KOMMNbOTEpPAa,

. yCTHOVI NPUKNOKN N OLUEHKN pedyJibTaTa BblYMCNEHUN; NPOBEPKAN
pe3ysibTata BblMUCITIEHUA C UCMOJIb3OBAHUEM Pa3JTIUYHbIX NMPNEMOB,



« WHTeprnpeTauum pesynbTaToB pelleHns 3aga4y ¢ y4eTOM OrpaHnYeHmnn,
CBSA3aHHbIX C pearibHbIMW CBOMCTBaAMW paccMaTpuBaeMbIX NPOLECCOB
N ABMEHUN;

AnreGpa
yMeTb

« COCTaBNsATb BYKBEHHbIE Bblpa)KeHust 1 opMyIibl MO YCNOBUSIM 3aaud;
OCYLLECTBIATb B Bblpa)KeHUAX U hopMynax YncrnoBble NOACTaHOBKUN U
BbIMOSTHSATb COOTBETCTBYHOLLME BbIYMCIEHUS, OCYLLECTBMATD
NOACTAHOBKY OHOr0 BblpaXXeHUs B ApYroe; BbipaxkaTb 13 doopmyri
OOHY NEepeMEHHYI0 Yepes ocTalbHbIE;

« BbIMOHATbL OCHOBHbIE AENCTBUA CO CTEMNEHSIMU C LENbIMA
nokKasarendamm, ¢ MHOrodsJieHamm m C anre6pa|/|quKv|M|/| ,EI,pO6FIMI/I;
BbIMOJIHATb pa3fioXeHNne MHOIro4JieHoB Ha MHOXUTEJSTNU; BbIMNOJTHATb
TOXOECTBEHHbLIE npe06pasoBaHM$| paunoHalribHbIX Bblpﬁ)KGHVIIZ;

. MPUMEHNATb CBONCTBA apudMeTUYEeCKNX KBagpaTHbIX KOPHEN Ans
BbIYMCINEHNS 3HAYEeHNI 1 Npeobpa3oBaHMiA YNCTOBbLIX BblpaXXeHUN,
coaepXallunx KsagpaTHble KOPHU;

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

e pewaTtb NMUHENHbIE U KBadpaTHble HEpaBEeHCTBa C OoAHOMN nepemeHHon
N UX CUCTEMBbI,

.« pellaTb TEKCTOBbIE 3aa4n anredbpanyeckum MeToaoM,
NHTEPNPETMPOBATbL MOMYYEHHbIV pe3ynbTaT, NPOBOAUTL OTOOP
peLleHni, ncxoasa n3 opMyIiMpoBKN 3adauu;

. M306pa)I(aTb YUCJ1a TOYKaMn Ha KOOp,EI,I/IHaTHOIZ I'IpFIMOI7I;

o« OnpepnendtTb KoopanHaTtbl TOYKM MJTOCKOCTU, CTPOUTb TOYKK C
3aaHHbIM KOOpANHaATaMMU, I/l306pa)KaTb MHO>XeCTBO pe|.|.|eH|/||7|
NMUHENHOIO HEpPaBEHCTBAa,

e pacno3HaBaTb apI/leMeTI/I‘-IeCKI/Ie n reomeTpumveckmne rnporpeccun,
pewaTtb 3agayu C NIppumeHeHnem (*)OpMyJ'IbI obulero yneHa u CYMMBbI
HECKOJ1bKUX MNMepBbIX YJ1EHOB,

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

. onpepgenaTb cBoNcTBa YHKUMUKN NO ee rpaduky; NPMMeEHsATb
rpadouyeckme NpeacTaBneHust Npu peLleHnn ypaBHEHUR, CUCTEM,
HepaBEeHCTB;



« OnUcbiBaTb CBONCTBA U3YyYEHHbIX OYHKLINA, CTPOUTL NX rPadovIKu;

ncnosnb30BaThb ﬂpl/lOGpeTeHHble 3HaHUA N yMEeHuUA B npaKTqucxof/’l
AesATeNIbHOCTU U NOBCEeAHEBHOMN XXU3HU ONS:

« BbIMNOSIHEHMS pacYeTOB MO hopMyriam, COCTaBNeHNs opmyn,
Bblpa)katoLLMX 3aBUCUMOCTU MeXAy pearnbHbIMU BENUYMHAMMU;
HaxoXOEeHNs1 HY>KHON cbopMyIbl B CNPaBOYHbIX MaTepuanax;

« MoOAENMNPOBaHUA NMPaKTUHECKNX CI/ITyaLI,I/IIZ n nceriegoBaHunn
NOCTPOEHHbIX MoJenen ¢ UCMNosib30BaHNEM annaparta anre6pb|;

« OMNMCaHUS 3aBUCUMOCTEWN mMexay (*)VISI/I‘-IeCKI/IMI/I BEJTMYNHaAMU
COOTBETCTBYHOLLMMUA cbopmynaMM npn nccecnegoBaHMn HECIOXHbIX
NPaKTUN4YECKNX CVITyaLI,VIIZ;

« VHTepnpeTaumm rpacdmKoB pearnbHbIX 3aBUCUMOCTEN MexXay
BENUYMHAMU;

NeomeTpusn
yMeTb

« MONb30BaTbCA A3LIKOM reoMeTpUM AN ONUcaHns NpeameToB
OKpY>KatoLLero Mnpa;

« pacno3HaBaTb reomMeTpnyveckumne (*)I/lrypbl, pa3findatb X B3anMHOE
pacnosioxeHune,

« UM300paxaTb reoMeTpuyeckme Urypbl; BbINMOMHATL YEPTEXKM MO
YCINOBWIO 3a[1a4; OCYLLECTBNATL NpeobpasoBaHmsa uUryp;

e pacno3HaBaTb Ha 4YepTeXax, MoAdesJIaAX U B 0pr>i<a+ou.|,e|7| obcTaHoBKe
OCHOBHbI€ MNMPOCTPaHCTBEHHbIE TEJ1a, M306pa)KaTb nx;

« B NPOCTENLLNX CNy4asix CTPOUTb CEYEHUSI U pa3BEPTKM
NMPOCTPaHCTBEHHbLIX Ten;

« NpoBOANTb Onepaunn Hag BeKToOpaMu, BblHUCIATb OJINHY U
KOOpAunHaTbl BEKTOPA, Yyroji Mexagy BeKTopaMu,

« BblYMCAATb 3HAYEHUS TEOMETPUYECKNX BENNYNH (ONWH, YrioB,
nrowanen, obvemos), B Tom vucne: ansa yrnos ot 0 go 180°
onpeaensTb 3Ha4eHUs1 TPUroHOMETPUYECKUX PYHKLMW MO 3a4aHHbIM
3HAYEHUAM YITIOB; HAXO4UTb 3HAYEHNS TPUFOHOMETPUYECKNX DYHKLINIA
NO 3HAYEHUIO OOHOWN U3 HUX, HAXOAUTb CTOPOHbI, YrMbl U Nnowaamn
TPEeyrosibHMKOB, ANNHbI TOMaHbIX, Ayr OKPY>XHOCTU, Nnowagemn
OCHOBHbIX reOMETPUYECKUX PUryp 1 puryp, COCTaBfEHHbIX U3 HUX;

e pelwaTtb reomeTpnyeckmne 3agadu, ornnpadcCb Ha U3y4eHHbIE CBOMCTBa
cbl/lryp N OTHOLLEHUN Mexay HUMu, npuMeHasd AornoriHNTelibHbIE



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

« NpOBOANTb AOKa3aTellbHblE€ paCCy>XOAEeHUA Npun peweHnn 3aaav,
NCNoJib3yA N3BECTHbIE TEOPEMBbI, 06Hapy>|<MBa;| BO3MOXXHOCTU AJ1A UX
MCMNOoJ1b30BaHUA,

« peluaTb NPOCTEeNLLME NaHUMETPUYECKUE 3a4a4M B NPOCTPAHCTBE;

ncnosnb30oBaThb ﬂpMOGpeTeHHble 3HaHMUA N yMEeHuUA B npaKTqucxof/’l
AesATeNIbHOCTU U NOBCEeAHEBHOMN XXU3HU ONS:

« ONMMCaHwmsA pealibHbIX Cl/ITyaLl,l/II7I Ha A3blKE TEOMETPUMN,
e pacyeToB, BKIMHO4YarLWnx I'IpOCTeIZLIJI/Ie TPUrOHOMETPU4eCKne CbOpMyJ'IbI;
e pelweHnda reomeTpn4eckmnx 3agad ¢ ncnosib3oBaHNeEM TpUroHOMeETpPpUn

e peleHnd npaktnyecknx 3agay, CBA3aHHbIX C HaxXoXgeHNnem
reomMmeTpun4eckKkmnx seiim4mH (VICI'IOJ'Ib3yFI npu Heob6xoanmMocTH
CrnpaBOYHUKN N TEXHNYECKNE Cpe,EI,CTBa);

« MOCTPOEHU reOMeTPUYECKMMM MHCTPYMEHTaMU (NMHENKA, YronbHUK,
LMPKYNb, TPAHCNOPTUP).

AnNeMeHTbl JIOTUKMW, KOMGMHaTOpMKM,
CTaTUCTUKN N TeopUun BepOﬂTHOCTeﬁ

yMeTb

. MPOBOAUTbL HECIOXHble JOKa3aTenbCTBa, NofyyaTtb NpocTenwve
CIeacTBuUA U3 N3BECTHbIX UMW paHee MOMYyYEeHHbIX YTBEPXOEHUN,
OLleHMBaTb JIOrMYEeCKYH NMPaBUIIbHOCTb PacCy>XOeHU, NCNOoSb30BaTh
npuMepbl 4N9 UNNKCTPauum N KOHTpApUMepbl A9 ONPOBEPXKEHNUS
yTBEPXOEHUM,;

« UM3BnekaTb MHOPMaLMIO, NPeaACcTaBreHHyo B Tabnuuax, Ha
anarpammax, rpadukax; coctaBnsaTb Tabnuubl, CTPOUTb AnarpaMmmbl U
rpadouku;

« peluaTb KOMOMHATOPHbIE 3aa4u NyTeM cucTeMaTuyeckoro nepedopa
BO3MOXHbIX BapMaHTOB, a TaKXXe C UCNONb30BaHMEM npaBuna
YMHOXEHUS;

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

« HaxoauTb 4acCToTy cobbITuS, NCMNorsb3yA COOCTBEHHbIE HAbBMIOAEHNA U
rotoBbl€e CTaTUCTUYECKUNE NaHHbIE,

« HaxoOuTb BEPOSITHOCTM Crny4variHbIX COObITUIA B MPOCTENLUNX CryYasX;



ncnosnib30oBaTb ﬂpl/lOGpeTeHHble 3HaHUA N yMEeHuUA B npaKTqucxof/’l
AesATeNIbHOCTU U NOBCEAHEBHOMN XXU3HU OS:

. BbICTpPanBaHMs apryMeHTaummn npu gokasatenncree (B dopme
MOHoOora n gmuanora);

e pacno3HaBaHNA JNIOTNYECKN HEKOPPEKTHbLIX paccy>|<,qu|/u7|;
o 3adlMNCN MaTeEMaTUNYECKUX yTBep>|<,quM|71, AOKa3aTeJIbCTB,

. aHanusa peanbHbIX YUCMOBbIX AaHHbIX, NPeACTaBMNEHHbIX B BUAE
anarpamm, rpadukos, Tabnuu;

« PEeLLEeHNsI NPaKTUYECKUX 3a[a4 B NOBCEAHEBHOW U NpodeCcCcroHanbLHom
NEATENbHOCTM C UCMONb30BaHNEM AEUCTBUI C YMCnamu, NPOLEHTOB,
ONWH, NnoLuaaen, o6beMoB, BPEMEHU, CKOPOCTMU;

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

« CpPaBHEHWS LLAHCOB HACTYMMEHUS Cry4YaiHbiX CODbITUI, OLIEHKU
BEPOSITHOCTM Cry4YaHOro cobbITUsi B MPaKTUYECKUX CUTYaLUSIX,
COMOCTaBMEeHUs1 MOAENN C peanbHOW cuTyaumen;

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

[1] KypcmBom B TekcTe BblgeneH martepuan, KOTOpbIn MNOONeXuUT
N3Y4YEHN0, HO He BKI4YaeTcs B TpeboBaHMA K YPOBHIO MOArOTOBKM
BbIMYCKHUKOB.

[2] MoMnUMO yKasaHHbIX B JaHHOM pasgernie 3HaHun, B TpeboBaHus K
YPOBHIO MOArOTOBKWM BKIIOYAKOTCA TakXke 3HaHus, Heobxoaumble AN
OCBOEHUSA NEPEUNCTIEHHbIX HUXE YMEHUN.



