"111.10. B depepanbHbiX M pervoHanbHbIX MpoLedypax OLEHKM KadecTBa oOOpa3oBaHus
ncnonb3yeTcs nepeyeHb (kogudmkatop) pacnpeferieHHbIX Mo Kraccam npoBepsieMbix TpeboBaHui K
pesynbTataMm OCBOEHMSI OCHOBHOM oOpasoBaTeNnlbHOW MporpamMmbl cpegHero obwero obpasoBaHus U
3IEMEHTOB coAepXXaHus Mo MaTeMaTuke.

Tabnuua 11
MpoBepsiemble TpeboBaHMA K pe3ynbTaTaM OCBOEHUST OCHOBHOMN
obpasoBatenbHon nporpammsbl (10 knacc)
Kog MpoBepsieMble NpeaMeTHbIE pe3yrnbTaTbl OCBOEHMS OCHOBHOM 0Opa3oBaTenbHON
npoBepsiEMOro nporpaMmbl cpegHero obuiero obpasoBaHus
pesynbTara
1 Yucna v BblMUCTIEHNSA
11 OnepupoBatb  MOHATUSIMU:  pauMOHaNbHOE W  OEWCTBUTENbHOE  YMCIIO,
' O0ObIKHOBEHHAas 1 AecAaTU4Has Apo0bb, NPOLEHTbI
192 BbinonHaTb apudmMeTrieckue onepauumn ¢ paLoHanbHbIMU U 4eNCTBUTENbHBIMU
’ ymcnamu
13 BbIMONHATE NpUONWKEHHbIE BBLIYUCIIEHWS, WUCMOMb3ys NpaBuna OKPYrieHwus,
' AenaTb NPUKMOKY N OLEHKY pe3yrbTaTa BblYUCIIEHNN
OnepupoBaTb NOHATMAMM: CTEMEHDb C LIENbIM NoKasaTeneM, cTaHgapTHaa gpopma
14 3anucu OenNCTBUTENbLHOMO YMCna, KOPEeHb HaTypanbHOW CTEMNeHU; UCMONb30BaTb

nogxogALuyro (*)OpMy 3anncu gencTBUTENbHBLIX Ynucen ans pelweHna NnpakTn4ecknx
3agad u npeacrtaBrieHna AaHHbIX

OnepvpoBaTb MOHATMSIMU: CUHYC, KOCWHYC W TaHreHC MNpPOU3BOSIbHOIO Yrna;
15 Ucnonb3oBaTh 3anucb NMPOU3BOSIbHOIO yrna yepes obpaTHble
TpUroHomeTpudeckne yHKLMN

2 YpaBHeHus 1 HepaBeHCTBa

OnepupoBaTb MOHATUAMU: TOXOECTBO, YpaBHeHWe, HepaBeHCTBO, Lenoe,
2.1 paLmoHarnsHoe, nppaLmoHansHoe ypaBHeHue, HepaBeHCTBO,
TPUroOHOMETPUYECKOE YpaBHEHUE

BbinonHATb NpeobpasoBaHUst TPUTOHOMETPUYECKUX BbIPaXXeHUd U pellaTb

2.2
TPUrOHOMETPUYECKNE YPaBHEHWS!

BbinonHaTe npeobpasoBaHns UenblX, paunoHasrbHbIX U UppaLNOHasbHbIX
2.3 BbIPa>X€HUIN 1 pellaTb OCHOBHbIE TUMbI LeMblX, paLMoHanbHbIX U MppaLNOHanbHbIX
YPaBHEHUN N HEPABEHCTB

rlpl/IMeHFlTb YpaBHEHNA U HEpaBEeHCTBa OJ14 pelleHna MaTteMaTU4eCKmnx 3agad u

2.4 o o
3agayd U3 passinyHblX obnacten HaYyKN " pealribHOU XN3HU

MogenupoBaTh pearbHble CUTyaLnmn Ha A3blke anreGpbl, COCTABMSATb BblpaXKeHUs,
2.5 ypaBHEHWsi, HepaBeHCTBa MO YCIIOBMIO 3ajayl, WccrenoBaTb MOCTPOEHHbIe
MOZEN C UCMOoNb30BaHNEM annapara anrebpbl

3 DyHKUMKU 1 rpadmKn

OnepvpoBaTb MOHATUAMM: (PYHKLMSA, Crocobbl 3adaHus yHKUMKM, oBnacTb
3.1 onpeaeneHnss U MHOXECTBO 3Ha4yeHWn yHKUMKM, rpaduk yHKUMKU, B3aVMHO
obpaTHble yHKLUK

OnepvpoBaTb MOHATUAMU: YETHOCTb M HEYETHOCTb (DYHKLUM, HYNU PYHKLMN,

3.2
MPOMEXYTKM 3HAKOMOCTOAHCTBA




3.3 Mcnonb3oBatb rpadmkun OyHKLWUA ANs peLleHns ypaBHEHUI
34 Ctpoutb u uutath rpaduky NMHENHOW YHKLMKN, KBagpaTU4HOW YHKLUNN,
' CTENeHHOM hYHKLMM C LeNbiM NokasaTternem
Mcnonb3oBaTtb rpadymkm oyHKLMI 48 uccrefoBaHms NpoLeccoB 1 3aBUCUMOCTEN
35 npwv peLleHnn 3agay ns gpyrux y4ebHbix npeaMeToB M pearnbHOW XXU3HW, BbipaXaTb
dopmynaMmmn 3aBUCMMOCTU MeXay BENMYMHaMm
4 Havana matemaTtunyeckoro aHanmsa
41 OnepupoBaTb  MOHATUAMMW:  MOCNeOOBaTeNbHOCTb,  apudmeTndeckasd U
’ reomeTpuyeckas nporpeccum
4.2 OnepupoBatb  noHATUsSIMM:  GeckoHeyHO  ybbiBawwWaa  reomeTpudeckasi
' nporpeccusi, cyMma 6eckoHe4HO yObIBatoLLIE FeOMETPUYECKON Nporpeccum
4.3 3apaBaTb nocrnegoBaTeNlbHOCTU Pa3nNUYHbIMK crocobamm
a4 Vicnonb3oBaTb CBOWCTBA MNOCMELOBAaTENbHOCTEN W MPOrpeccuin Ons pelleHus
' peanbHbIX 3a4ay NPYKNagHoro xapakrepa
5 MHoxecTBa 1 norvka
5.1 OnepupoBaTb NOHATUSIMU: MHOXECTBO, OnepaLum Haa MHOXeCTBaMU
52 Vicnonb3oBaTb TEOPETMKO-MHOXECTBEHHbIN annapaT AS1i OnucaHus peanbHbIX
' NPOLECCOB U SABMEHUIA, MPU peLueHun 3agay M3 apyrnx y4ebHbIX NpeaMeToB
5.3 OnepuvpoBaTb NOHATUAMUW: oNpegerneHve, Teopema, CriecTere, 4oKa3aTenbCTBO
6 Teopus BEPOATHOCTEN U CTAaTUCTUKA
6.1 YutaTtb 1 cTpouUTb Tabnuubl 1 guarpammbl
6.2 OnepupoBaTb NOHATUSIMU: cpedHee apudmeTndeckoe, meguaHa, Havborbluee,
' HavMeHbLLee 3HaYeHre, pa3aMax MaccmBa YMCIOBbIX OAHHbIX
OnepupoBaTb MNOHATUAMM: CRAyYaWHbIN 3JKCNEpPUMEHT (OMbIT) K CnyyYyanHoe
coObITMe, aNeMeHTapHoe COObITUE (3NEeMEHTapHbIA UCX0A) CIydanHOro onbiTa;
6.3 Haxo4uTb BEPOSITHOCTU B OMbITax C PAaBHOBO3MOXHbIMU CITydanHbIMU COObITUAMMU,
HaxoOuUTb W CpaBHUBATb BEPOATHOCTU COOLITUA B U3YYEHHbIX CIyYanHbIX
3KcnepMMeHTax
Haxooutb n cdopmynmpoBaTb coObITUSA: nepeceyeHne U obbeguHeHMe OaHHbIX
6.4 coObITWIA, CcOobObITME, NPOTMBOMONIOXHOE [AHHOMY COObITUIO; MOJIb30BATHCS
' avarpaMmamu dnnepa M POPMYISION CHOXEHUS BEPOSATHOCTEN NPWU peELUEHUM
3agav
OnepupoBaTtb MNOHATUAMMW: YCMIOBHAs BEPOSITHOCTb, HE3aBUCKUMble CODbITUS;
6.5 HaxoOuTb BEPOSATHOCTM C MOMOLLLIO MpaBura YMHOXEHUs, C MOMOLLbIO AepeBa
Cny4yarHoro onelta
6.6 MpUMeHsTb KOMOUHATOPHOE NPABWUIO YMHOXEHWS NPU peLLeHnn 3adad
OnepupoBaTb MOHATUSIMWU: UCMbITAHWE, HE3aBUCUMbIE MWCMbITAHWS, Cepus
6.7 UCMbITAHWN, YCMEeX W Heydada; HaxoguTb BEPOSTHOCTU COObITUA B cepum
' HEe3aBMCUMbIX UCTIbITAHWUIA OO NEPBOro ycnexa, HaxoAuTb BEPOATHOCTM COObITUN B
cepun ucnbiTaHun bepHynnu
6.8 OnepupoBaTb NOHATUSMU: CryYanHas BENWYMHA, pacnpeaeneHne BepoaTHOCTEN,

Avarpamma pacnpeneneHms




eomeTpus

7.1

OﬂepVIpOBaTb NOHATUAMW. TOYKa, NpAamMasn, NioCKOCTb

7.2

MpUMEHsITL aKCUOMbl CTEPEOMETPUU U CNEACTBUS U3 HUX MpU  pelleHum
reoMeTpuyYeckux 3agad

7.3

OI'IepVIpOBaTb MOHATUAMMU. I'IapaJ'IJ'IeJ'IbHOCTb n I'IepI'IeHLI,I/IKyJ'IﬂpHOCTb I'IpHMbIX n
NIocKocTen

7.4

KnaccugpuuupoBatb B3aMMHOE pacrofiokeHne npsMbIX W MAOCKOCTER B
npocTpaHcTBe

7.5

OnepvpoBaTb MOHATUSIMU: OBYrPaHHbIA YroM, rpaHu OBYrpaHHoOro yrna, pebpo
ABYrpaHHOrO yrra, JMHEWHbIA Yron [ABYrpaHHOro Yyrra, rpagycHas Mepa
[ABYrpaHHoro yrna

7.6

OI'IepVIpOBaTb NOHATUAMMW: MHOrorpaHHuK, BbII'IyK.I'IbIﬁ n HeBbIHyKHbIVI
MHOrorpaHHuK, afieMeHTbl MHOrorpaHHUKa, npanmbeu?l MHOrorpaHHuK

7.7

PacrnosHaBaTb OCHOBHble BMAbl  MHOTOrpaHHUKOB  (MUpaMuga, npusMa,
NpPsSIMOYrofbHbIV Napannenenunea, Ky6)

7.8

KnaccudumumpoBaTe MHOrorpaHHuKM, BbiOMpas OCHOBaHMS ANns kKnaccuduvkaumm
(BbINYKMbl€ Y HEBbIMYKITbIe MHOFOTPaHHWKW, MPaBUIbHbIE MHOFOrPaHHUKW, NPsiMble
N HaKIIOHHblE NPU3MbI, Mapannenenunenbl)

7.9

OﬂepMpOBaTb NOHATUAMU:. CeKyLlaaA NnockoCTb, ceveHne MHOrorpaHHMKoOB

7.10

O6BbACHATL NPUHLNMBI MOCTPOEHWUS CEYEHUI MHOTOTPaHHMKOB, UCMONb3ys METo
crnenos

7.11

CTpouTb CeyYeHnss MHOrorpaHHWKOB METOAOM CrefoB, BbINOMHATL (BbIHOCHLIE)
NIOCKME YEepPTEXN U3 PUCYHKOB MPOCTbIX 06bEMHbIX Uryp: Bug ceepxy, cOoky,
CHU3y

7.12

PewaTb 3agaym Ha HaxoxgeHue reoMeTpmn4eckmnx BeEJIMYUH MO o6pa3L|,aM nnun
anroputmam, npuMeHdaa W3BeCTHble aHanmnMTtuyeckme MeTodbl npu peleHun
CTaHOAPTHbIX MaTeMaTn4eCKknx 3agay Ha BblHUCTIEHNE paCCTOFIHVIIZ Mexay ABymMA
TOYKaMu, OT TOHKM OO0 ﬂpFIMOVI, OT TOYKM OO0 NMITIOCKOCTU, MeXay CKpelnsarLwnmMmmnca
npAMbIMUA

7.13

PewaTtb 3afjayn Ha HaxoXxaeHwe reomMmeTpuvecknx BeJTIM4YMUH Mo 06pa3ua|v| nnn
anroputMmam, npuMeHAa W3BECTHble aHalmMTu4eckme MeTodbl nNpu pelleHun
CTaHOapTHbIX MaTeMaTudeCkux 3agad Ha BblHUCIeHMe yrnoe wmexay
cKpewmBarowiuMmnca npamMbiMun,  Mexay I'IpﬂMOIZ M NNOCKOCTbIO, MexXay
NJIOCKOCTAMMW, ABYrpaHHbIX YrroB

7.14

BblumcnTe 06beMbl M NAOWaAM MOBEPXHOCTENW MHOrOrpaHHUKOB (npusMa,
nMpamMmuga) ¢ npuUMeHeHnem (OpMysl, BbIYMCIATb COOTHOLUEHUS MeXay
nnoLagsmMu rnoBepxHocTen, oobemamm NogoOHbLIX MHOTOrpaHHUKOB

7.15

OnepvpoBaTb MOHATUAMW: CUMMETPUSI B MPOCTPAHCTBE, LEHTP, OCb U MIOCKOCTb
CUMMETPUN, LLEHTP, OCb U MITOCKOCTb CUMMETPUM PUryphbl

7.16

M3BnekaTb, npeobpasoBbiBaTb W  UHTepnpeTupoBaTb  MHOpPMaLMIO O
NPOCTPaHCTBEHHbIX reOMeTpuieckmx urypax, npeacTaBneHHyl Ha YepTexax u
puUcyHKax

7.17

IMpumeHsTb reomeTpuyeckue akTbl ONS peLleHns CTepeoMeTpudeckmx 3agjad,
npegnonaralLwmx HECKOMNbKO LuaroB peLleHusl, eCnu YCroBWUS MNPUMEHEHWS
3agaHbl B ABHOM hopMe




MpumeHATb  npocTeiwne  NporpaMMHble  cpeactBa W 3NEKTPOHHO-
KOMMYHUKALMOHHbIE CUCTEMbI MPY PeLleHUN CTEPEOMETPUYECKMX 3aaaY

7.18

anIBOﬂ,VITb npuMepbl mMmateMaTu4eCKmnx 3aKOHOMepHOCTel7I B npupoge n XunsHu,
pacno3HaBaTb NposAaBlieHNUe 3aKOHOB reoMeTpun B UICKYCCTBE

7.19

MpyMeHATb NOMy4YeHHblE 3HaHWUSA Ha MpPaKTUKE: aHanuM3MpoBaTb pearsibHble
cUTyaumm Wn MNPUMEHATb U3YYEHHbIe TMOHATUSE B MNPOLLeCCe MOMCKa peLleHus
MatemaTtmieckm cdopMynMpoBaHHOW npobremMbl, MOOENMPOBaTb peanbHble
7.20 cUTyaumm Ha $3blke reomeTpun, uccneaoBaTb MOCTPOEHHbIe Mogenu ¢
NCMNONb30BaHNEM TEOMETPUYECKUX MOHATUA M TeopeM, annapata anrebpbl,
pellaTb NpakTU4eckue 3agauyun, CBA3aHHble C HaxOoXAeHWeM reoMeTpudecKux
BEMWYMH

Tabnuua 11.1

MpoBepsiemble anemeHTbl cogepxanus (10 knacc)

Kog [MpoBepsieMbli anemMeHT cogep)kaHusi

1 Yuncna n BbluUCNEHNS

PaunoHanbHble yncna. OBbIKHOBEHHbIE U AeCATUYHbIE APO6U, NPOLEeHTbI, GECKOHEYHbIE
nepvoguyeckue aOpo6u. ApudmeTudeckue onepauum € pauunoHanbHbIMU  YUCHaMu,
npeobpasoBaHWsi YUCIIOBbIX BbipaxeHuin. lNpumeHeHve Opobeli M NPOLEHTOB Ans
peLUeHns NpUKagHbIX 3a4ay U3 pasfMyHbIX OTpacriel 3HaHUi 1 pearibHOM XKU3HN

11

HenctButenbHble Yncna. PaunoHanbHble U uppaumnoHarnbeHble Yucna. Apndmetndeckune
1.2 onepauuMn c JAeUCTBUTENbHbIMM Yucnamn. [pubnukeHHble BbIMMCMEHUS, MpaBuna
OKpYrfneHusi, Npykuaka v oueHka pesynbtata Bbl4UCTEHUN

CreneHb ¢ LenbiM nokasaTenem. CtaHgapTHasa doopma 3anucy AenNcTBUTENBHOIO Yucna.
1.3 Mcnonb3oBaHune noaxoasilein dopmMbl 3anucu AeWCTBUTENbHBLIX Yucen AN pelleHus
npakTU4eckux 3afad v npeacTaBneHns gaHHbIX

ApumeTmyecknin  KopeHb HaTypanbHOW cTeneHu. [enctBusa ¢ apudMeTU4ecKumm

1.4 KOPHSIMU HaTypasnbHOW CTeneHn

15 CWHYC, KOCUHYC M TaHreHC YMCMOBOro aprymeHta. ApPKCUMHYC, apKKOCUHYC, apKTaHreHc
YMCIIOBOro aprymeHTa

2 YpaBHeHUs N HepaBeHCTBa

2.1 ToxpecTBa 1 TOXXAECTBEHHbIE NpeobpasoBaHMs

29 lMpeobpa3oBaHne TPUrOHOMETPUYECKUX BblpaKeHUn. OCHOBHbIE TPUrOHOMETPUYECKME
dopmynbl

23 YpaBHeHVe, KOpeHb YypaBHeHus. HepaBeHCTBO, pelleHMe HepaBeHcTBa. MeTtoq
WHTepBarnos

2.4 PelueHune uenbix n opobHO-paumoHanbHbIX ypaBHEHWI U HEPABEHCTB

2.5 PelueHune nppaumoHanbHbIX ypaBHEHUI U HEPABEHCTB

2.6 PelueHne TpMroHoMeTpn4ecKkux ypaBHeHMi

27 lMpyMeHeHWe ypaBHEHMN N HEPABEHCTB K PELUeHU0 MaTeMaTnieckux 3agad u sagad us

pa3nnyHbIX 06nacTel Hayku U pearbHOW KU3HW

3 DyHKUMKN 1 rpadrKn




31 PyHKLWMSA, cnocobbl 3agaHua pyHkumK. Mpadmk dyHkuun. BaanmHo obpaTtHble yHKL MK
3.2 O6nacTb onpegeneHnst 1 MHOXECTBO 3Ha4YeHUn yHKUMK. Hynm doyHKUmnn. NpomexyTku
' 3HaKOMOCTOSAHCTBA. YeTHble N HeYeTHble hyHKLUN
33 CTteneHHasa yHKUUSI C HaTypasbHbIM M LenbiM nokasatenemM. Ee ceoricTBa u rpadouk.
' CsoicTtBa 1 rpaduk KOpHSl N-Oi CTeneHun
3.4 TpuroHoMeTpuyeckasi OKpPYXXHOCTb, OnpedefnieHne TPUroHOMETPUYECKUX  dOYHKLNIA
’ YMCOBOro aprymeHTa
4 Havyana matemaTuyeckoro aHanusa
41 lNocnepoBaTenbHOCTW, cnocobbl 3agaHWsa  nocnegoBaTtenbHocTen.  MOHOTOHHbIE
' nocregoBaTenbHOCTU
ApudpmeTtndeckas UM reomeTpudeckass nporpeccun. beckoHewHO — yObiBaroLlas
4. reomeTpuyeckas nporpeccuss. Cymma 6eckOHeYHO YyOblBaloWEN reoMeTpU4ECcKomn
’ nporpeccun. dopmyna CrioXHbIX NPOLEHTOB. VIcnonb3oBaHWe nporpeccun Ans peleHus
peanbHbIX 3aga4 NpUKagHoro xapakrepa
5 MHoxecTBa 1 norvka
MHoxecTBO, onepaunn Hag MHOXecTBamu. [Quarpammbl dunepa - BeHHna. NpumeHeHne
5.1 TEOPETUKO-MHOXECTBEHHOrO annapara 4 onucaHnsi peasnbHbIX NPOLLECCOB U ABNEHUN,
npu pelleHnn 3agad ns apyrux y4ebHblx npeameToB
5.2 OnpepeneHue, TeopemMa, crneacraune, AokasaTenbCTBO
6 Teopusa BeposaTHOCTEN M CTaTUCTUKA
MpeacraBneHne AaHHbIX € NOMOLLLIO Tabnuy u gnarpamm. CpegHee apudmeTuyeckoe,
6.1 MeauaHa, Haubornbllee M HaMMeHbLUee 3HaJYeHus, pasmax, gucnepcus U ctaHgapTHoe
OTKITOHEHME YMCMOBbIX HAbopOoB
CnyyaliHble 3KCnepuMeHTbl (ONbiTbl) U CriydarHble cobblTus. OnemeHTapHble cobbiTus
6.2 (ncxoabl). BeposiTHOCTb crnydariHoro cobbiTvs. Bnm3ocTb 4acToTbl U BEPOSATHOCTU
’ cobbITvi. CryyYalHble OMbITbl C PaBHOBO3MOXHBIMW 3IEMEHTAPHLIMU  CODBITUAMMU.
BepoAaTHOCTU cOBbITUI B OMbITax C paBHOBO3MOXXHBIMW 3f1IEMEHTAPHBLIMUW COOLITUAMY
6.3 Onepauun Hag coObITUAMU: nepeceveHne, obbeanHeHE, NPOTUBOMOSIOXKHbIE CODLITUS.
' Ounarpammbl Arinepa. Popmyna CrnoxXeHus BEpPOATHOCTEN
6.4 YcnoBHas BEpOATHOCTb. YMHOXEHWE BEPOATHOCTEN. [lepeBo Cny4yanHoro aKcnepumeHTa.
’ dopmyna nonHom BepoATHOCTU. HesaBncumble cobbiTust
6.5 KombuHaTopHOe npaBuno yMHoxeHus. [epectaHoBkM 1 dakTopuman. YmMcrno codeTaHui.
’ TpeyronbHuk Mackansa. Popmyna 6GuHoma HetoToHa
BuHapHbIN cny4variHbii oNbIT (UCNbITAaHKE), YCNeX 1 Heygada. HesaBucumble UCMbITAHUS.
6.6 Cepus He3aBUCUMbIX MUCNbITaHUA OO nepBoro ycnexa. Cepus HE3aBUCUMBIX UCMbITaHUA
BepHynnu
6.7 CnyvanHaa BenuumHa. PacnpepeneHve BeposiTHocTeW. [duarpamma pacnpepeneHus.
’ Mpumepbl pacnpegeneHnii, B TOM YnCie reoOMeTpuieckoe n GuHoMmanbHoe
7 MeomeTpus
OcHOBHbIe NOHATUSI CTepeoMeTpun. Touvka, NpsiMas, NIIOCKOCTb, MPOCTPaHCTBO. MoHATre
7.1 00 akcMomMaTM4eCKOM MOCTPOEHUN CTEPEOMETPUN; aKCUOMbI CTEPEOMETPUN U CrEACTBUS
N3 HUX
7.2 B3aumHoe pacnonoxeHue npaMbIX B MPOCTPaHCTBE: NepecekatoLlmecs, napannenbHble 1




cKkpelvBaoLmecs npamble. MapannensHOCTb NPSAMbIX M NINOCKOCTEN B NPOCTPAHCTBE:
napannenbHole MNpsMble B MPOCTPaHCTBe, NapannenbHOCTb TpexX MpsMbIX,
napannenbHOCTb MPSAMON U MNOCKOCTU. Yrbl C COHanpaBfieHHbIMW CTOPOHAMW, Yron
mMexgy npsAMbIMM B NpocTpaHcTBe. [lapannenbHocTb MNMocKocTel: napannenbHble
MMOCKOCTU, CBOKMCTBa NapasnnenbHbiX nrockocTei. [MpocTeiilume npoCTpaHCTBEHHbIEe
urypbl Ha NNocKoCTW: TeTpasap, kKyb, napannenenunes, NoCTPOEHNe CeveHui

MMepneHAVKYNAPHOCTL  MPSAMOM U MAIOCKOCTW:  NEeprneHAuKYnspHble npsiMble B
NPOCTPaHCTBE, NpsMble NapannenbHble U NepneHaVKynsapHble K NIOCKOCTW, MPU3HaK
nepneHauKynspHoOCTU MPAMON U NIOCKOCTU, Teopema O MpAMON NepneHAMKYnspHon
NAOCKOCTW. YTibl B MPOCTPAHCTBE: Yron Mexay NpsiMov 1 NIIOCKOCTLIO, ABYrPaHHbLIN yron,
NVHENHbIN yron AByrpaHHoro yrna. MNepneHavkynsap v HaknoHHbIE: pacCTOSIHNE OT TOYKM
00 NNOCKOCTK, PacCTOsAHWE OT MPSAMON A0 MAOCKOCTW, NPOoeKums ourypbl Ha NoOCKOCTb.
[MepneHaMKYyNapHOCTb MNIIOCKOCTEN: MPU3HAK NeprneHOnKYNsSpHOCTU ABYX MNSIOCKOCTEW.
Teopema o0 Tpex nepneHauKynapax

7.3

MoHATME MHOrorpaHHVWKa, OCHOBHbIE 3NIEMEHTbl MHOrorpaHHvKa, BbIMyKSble U
HEBbINYKble MHOTOrPaHHUKK, pasBepTka MHororpaHHvka. MNpuamMa: n-yronbHas npusma,
FPAHW W OCHOBaHWS MPU3Mbl, MPSIMasi M HaKJIOHHas Mpusmbl, GOKoBasi U MosHas
MOBEPXHOCTb Mpu3mbl. [Mapannenenunen, NPSMOYrOfbHbIA Mapannenenunes v ero
cBolicTBa. Mupamuaa: n-yrosibHas nupamuaa, rpaHu U OCHoBaHWe nupamuabl, 6okoBas u
nonHas MoBepXHOCTb NuUpamMuibl, NpaBUMbHas U yceyeHHasa nupaMuaa. dnemeHTbl
npuambl U nupamuabl. [paBunbHble  MHOTOTPAHHUKW:  MOHATME  NPaBUIILHOMO
MHOrorpaHHv/Ka, npaBuMbHas npusma W npasBuMbHas nupamuaa, npaBuibHas
TpeyronbHas NupaMuaa 1 NpaBunbHbIA TeTpasap, Ky6. MpeactasneHne o nNpaBUnbHbIX
MHOrorpaHHVKax: oKTasap, Aoaekasap U ukocasg CedyeHus npuambl 1 NMpamMuabl

7.4

CVIMMeTpVIFI B MPOCTpaHCTBE.: CUMMETPUA OTHOCUTEJIbHO TOYKMW, I'IpFIMOVI, MNJIOCKOCTMW.

7.5
OnemeHThI CMMMETPUN B NpamMunaax, napannenenvnenax, npaBuiibHbIX MHOrorpaHHUKax

BbluncneHve anemMeHTOB MHOrOrpaHHKKOB: pebpa, guaroHanu, yribl. MNnowaab 6okoBown
MOBEPXHOCTU U MOSTHOW MOBEPXHOCTU NPAMON NPU3MbI, NIoLaAb OCHOBAHMI, Teopema o
7.6 BOKOBOW NOBEPXHOCTMN NpAMON Npuambl. Nnowanb 60KoBOM NOBEPXHOCTN U MOBEPXHOCTU
npaBuUnbHOW nNupamuabl, Teopema O nnowagn ycevyeHHou nupamugbl. NMoHATre 06
ob6beme. O6BbEM NMpaMmuabl, NPU3MbI

MopobHble Tena B NPOCTPaHCTBE. CooTHoLeHus mMexay nnowagamMmu HOBerHOCTePI,

7.7
obbemamy NogobHbIX Ten
Tabnuua 11.2
MpoBepsiemble TpeboBaHMA K pe3ynbTaTaM OCBOEHUSI OCHOBHOMN
obpasoBartenbHon nporpammsl (11 knacc)
Kog [MpoBepsieMble NpeaMeTHbIE pe3yrnbTaThl OCBOEHUSA OCHOBHOM 0bpa3oBaTenbHOM
npoBepsemMoro nporpamMmel cpeaHero obuero obpasoBaHus

pesynbTaTta

1 Yucna n BblYUCHEHNS

OnepupoBaTb MOHATUAMMU: HaTyparnbHoe, Lenoe Y1Cro; UCNoNb3oBaTb NPU3HaKK
1.1 OENMMMOCTM LenblX YUCen, pasfioXeHne 4Yucrna Ha NpocTble MHOXUTENW ONs
pelueHus 3aaad

1.2 OnepupoBaTb NOHATUEM: CTEMNEHb C pauMoHarnbHbIM NokasaTtenem
13 OnepuvpoBaTb MNOHATMAMU: norapudm Yucra, AECATUYHbIE W HaTyparbHble
' norapucmbl

2 YpaBHeHusa 1 HepaBeHCTBa

21 MpumeHaTb cBOMCTBA CTEMNEeHU Ans npeobpasoBaHUSA BbIPaXKEHWUA, ONepupoBaTh




NOHATUAMMW. NOKa3aTesibHOe ypaBHEHNE U HEPABEHCTBO; pellaTb OCHOBHbIE TUMbI
NnokKasaTesibHbIX ypaBHeHMVI 1N HepaBeHCTB

BbinonHaTb  npeobpa3oBaHWsl  BblpaKeHW,  coaepalux  norapudmel;

2.2 onepupoBaTb NOHATUAMU: NorapnMmnyeckoe ypaBHeHne N HepaBeHCTBO; peLlaTb
OCHOBHbI€ TUMbl NorapupMmUIecKnx ypaBHEHUN U HEpaBEHCTB
2.3 Haxogutb pelueHns npocTennx TPUroHOMETPUYECKNX HEPABEHCTB
24 OnepupoBaTb MNOHATUSIMU: CUCTEMA JFIMHEWMHBLIX YPaBHEHUN W €€ pelUeHue;
' UCnonb30BaTh CUCTEMY NIMHENHbIX YPaBHEHUIN AN PELLEHUs NpakTU4eckux 3agad
o5 Haxogutb pelleHus MNpOCTEeMWNX CUCTEM W COBOKYMHOCTEN pauuoHanbHbIX
' ypaBHEHUN N HepaBEHCTB
MogenupoBaTb peanbHble CUTyaLMn Ha S3blke anrebpbl, COCTaBMAATb BbIPAXKEHUS,
2.6 ypaBHEHUs, HepaBeHCTBA W CUCTEMbl MO YCMNOBUIO 3ajdayn, WUccrneanoBaTbh
MOCTPOEHHbIE MOAENM C UCNONb30BaHNEM annapara anrebpbl
3 DYHKLUKN 1 rpaddmKu
OnepupoBaTb NOHATUAMU: Nepuogmdeckast PYHKLUNS, MPOMEXYTKM MOHOTOHHOCTU
31 YHKLMKN, TOYKN IKCTpEMyMa (DYHKLUWN, Hanborbllee M HauMeHbllee 3HavYeHus
' dYHKUUN Ha MPOMEXyTKe; MCMoMb3oBaTb WX AN WUCCnedoBaHUs YHKLUM,
3aaHHOWN rpadukom
OnepupoBaTb MOHATUAMW: rpaduK1 MokasaTenbHOW, forapuPMU4eckon wu
3.2 TPUrOHOMETPUYECKMX (DYHKLUIA; M30bpaxkaTb MX Ha KOOPAMHATHOW MIIOCKOCTU U
MCNonb30oBaTh AN pelleHns YypaBHEHUA U HEPaBEHCTB
33 M306paxaTb Ha KOOPOWHATHOWM MSIOCKOCTU rpadvkKM JIMHEWHBbIX YpPaBHEHUA W
' ncnonb3oBaTb UX ANA pelleHUss CUCTEMbI NIMHENHBIX YpaBHEHWUIA
34 Mcnonb3oBatb rpaduky yHKUNUMA ANst ICCNEeAoBaHWs NPOLLEeCCOB Y 3aBUCUMOCTEN
' 13 Apyrmx y4ebHbIX GUCUUNNMH
4 Havana matemaTtunyeckoro aHanmsa
OnepupoBaTb MNOHATUMAMM: HeMpepbiBHAA QYHKLMSA, Npou3BoAHast YHKUUNY;
4.1 ncnonb3oBaTb FreOMeTPUIECKUn U PU3NYECKMIA CMbICIT MPOU3BOAHOM A1 peLleHus
3apad
4.2 HaxogouTb npou3BoAHble 3NeMeHTapHbIX (YHKUWUA, BbIYUCNATb MPOU3BOAHbLIE
' CYMMbl, NPOM3BEAEHUS], YHACTHOTO (DYHKLUIA
43 Mcnonb3oBaTb NPOM3BOAHYIO AN UCCNefoBaHWsa (MYHKLUMU HA MOHOTOHHOCTb U
' 3KCTPEMYMBbI, MPUMEHATL pe3ynbTaTbl UCCNef0BaHUS K MOCTPOEHMUIO rpadoukoB
44 Mcnonb3oBatb MPOU3BOAHYI0O AN  HaxXOXAEHWS Haunyylero peleHus B
' nNpuKnagHbIX, B TOM YMCne coumnarnbHO-9KOHOMUYECKUX, 3adadax
45 OnepupoBaTb  MOHATMAMW:  nepBoobpasHas W wHTerpan;  NoHWMmaTb
' reomMeTpu4eckmn n pmnsm4ecKknin CMbICH MHTerpana
46 HaxoauTb nepBooGpasHblie anemMeHTapHbIX (PYHKUWIA, BbIYMCNSATb UHTErpan no
' dopmyne HetoToHa - JlenbHuua
4.7 Pewatb npuknagHble 3agadn, B TOM 4UCHE COLMaNbHO-9KOHOMMWYECKOro U
' dun3nyeckoro xapakrepa, cpeacrsaMmm MateMaTu4ecKoro aHanmaa
5 Teopus BEPOATHOCTEN U CTAaTUCTUKA
5.1 CpaBHVBaTb BEPOATHOCTM 3HAYEHWU CIlydalHOW BENUYMHBI NO pacnpeneneHuto




nnm ¢ NnoMoLLbo aAnarpamm

OﬂepVIpOBaTb NOHATMEM MaTeMaTU4eCKoro oxmngaHua, NnpnBoanTb NpUMeEpPbI TOro,

5.2 Kak NpuMMeHsieTca MaTeMaTudeckoe oXuaaHue criyvyarHoW BerMvuHbI, HaXoauTb
MaTemMaTu4eckoe oXxugaHue no AaHHOMY pacnpegernieHunio
53 MmeTb npeacTaBneHune o 3akoHe 6onbLInx Ymucen
5.4 MmeTb npeacTaBneHne o HopmanbHOM pacnpegeneHum
6 [eomeTpus
OnepupoBaTb MOHATMAMW:  UUNUHAPMYECKAs MOBEPXHOCTb, obpasylowme
6.1 UUNUHOPUYECKOM  MOBEPXHOCTW,  LUUIUHAOP,  KOHW4YecKas NMOBEPXHOCTb,
obpasyloLine KOHMYECKON MOBEPXHOCTU, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 PacnosHaBaTb Tena BpalleHus (LMNuHAp, KOHYC, cdhepa u wap)
6.3 O6bsAcHATbL cnocoObl NoNy4YeHUst Ten BpaLleHus
6.4 KnaccudmumpoBaTtb B3aMMHOE pacnosioXeHne cgepbl 1 NI0CKOCTH
OnepupoBaTtb MOHATUSIMU: LLUAPOBOW CErMEHT, OCHOBaHWE CermMeHTa, BbiCOTa
6.5 CermMeHTa, LapoBOWN CroW, OCHOBAHME LLAPOBOro Crosi, BbICOTA LLAPOBOro Crios,
LLIAapOBOW CEKTOP
6.6 Bbluncnsate o6beMbl 1 MoLWaAn NOBEPXHOCTEN TeN BpaLLeHWsl, reOMeTPUYECKNX
' Ten ¢ npumMeHeHuem opmyn
6.7 OnepupoBaTb MOHATUSIMW: MHOTOrPaHHWK, BMUCAHHBI B Cepy M ONUCaHHbIN
' oKono cgpepsl, cdepa, BNMcaHHas B MHOrorpaHHWK Unv Teno BpaLeHus
6.8 BbluMCnsaTb COOTHOLIEHMS Mexay nnowagsamMm noBepxHocTen n obbemamu
' NoaobHbIX Ten
6.9 M3o6paxaTb naydaemble QUrypbl OT PyKU U C NPUMEHEHNEM MPOCThLIX YEPTEXKHBIX
) MHCTPYMEHTOB
6.10 BbIMONHATE (BbIHOCHBIE) MIIOCKME YEPTEXU U3 PUCYHKOB MPOCTbIX OOBEMHbIX
' duryp: Bug ceepxy, COoKy, CHU3Y; CTPOUTb CeYEeHUs Ten BpaLleHus
M3Bnekatb, WHTepnpeTupoBaTtb U npeobpas3oBbiBaTb  MHpoOpMauuio o
6.11 NPOCTPAHCTBEHHbLIX reoMeTprudeckux durypax, npeacTaBneHHyo Ha YepTexax u
pucyHkax
MpyMeHATb reomeTpudeckne akTbl ANs pelleHns cTepeoMeTpudecknx 3agaud,
6.12 npeanonararoLmnx HEeCKONMbKO LUaroB pelleHus, ecrnv YCroBuS MNpUMeEHEHUs
3afaHbl B ABHOM dhopMe
6.13 OnepupoBatb NOHATUEM: BEKTOP B NMPOCTPAHCTBE
6.14 BbINONHATL OENCTBUSI CNOXEHUSA BEKTOPOB, BblMMTAHUSI BEKTOPOB U YMHOXEHUS
' BEKTOpA Ha YUCIO, OOBACHATL, KaKUMKU CBOMCTBaMM OHM 0bragatoT
6.15 MpuMeHATb NpaBuNoO Napannenenvnesa npu CrioXXeHUn BEKTOPOB
OnepupoBaTb MNOHATUAMM: AEKaApTOBbl KOOpPAMHATbI B MPOCTPAHCTBE, BEKTOP,
6.16 MOAYNb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATbI BEKTOpa, Yromn mexay
' BEKTOpaMM,  CKansipHoe  MpOM3BEAEHME  BEKTOPOB,  KONMMHEapHble U
KOMMMaHapHble BEKTOPbI
6.17 HaxoauTb CymMMy BEKTOPOB M MPOM3BEAEHME BEKTOpa Ha YMCMo, yromn mexay

BEeKToOpamMu, CKandapHoe npousBegeHne, packnagbiBatb BEKTOp No ABYM




HeKoJIIMHeapHbIM BEKTOPaM

6.18 3agaBaTb NIOCKOCTb YpaBHEHUEM B AeKapTOBOW CUCTEME KoopauHaT

PelwaTtb npocTeiine reoMeTpudeckne 3agadu Ha MpPUMEHEHWE BEKTOPHO-
KoopauHaTHOro Metoaa

6.19

PewaTb 3agayn Ha gokasaTtenbCTBO MaTeMaTUYECKMX OTHOLLIEHUA U HaxoxaeHue
6.20 reomMeTpmn4ecKkmnx sesimt4nH rno o6pa3u,aM nnn anropntMam, npnMeHdaa U3BeCcTHbie
MeTodbl NMpn peleHnn CtTaHaapTHbIX MaTteMaTU4eCcKknx 3agad

MpumeHsTb  MpocTeilwne  NporpaMMHble  CpeacTBa WM 3NEKTPOHHO-

6.21
KOMMYHUKaLIMOHHbIE CUCTEMbI NPU peLLIeHNM cTepeoMeTpUYecknx 3anad

MpuBOAUTE MPUMEPBLI MaTEMaTUYECKMX 3aKOHOMEPHOCTEN B MpUPOAe W XKWU3HMU,

6.22
pacno3HaBaTtb NpPosIBNeHNe 3aKOHOB reoOMeTpUKN B UCKyCCTBE

MpUMeHATb MONyYeHHble 3HAHUA Ha MpakTVKe: aHanuanpoBaTb pearbHble
CUTyaUun U TNPUMEHATb WM3YYeHHble MOHATUA B NpoLecce Moucka pelleHus
mateMaTnyeckm copMyNMPOBaHHON MpobGriemMbl, MOAENMPOBaTh pearbHble
6.23 cuUTyauMnm Ha £3blke reoMeTpuW, WccrnedoBaTb MNOCTPOEHHble Moaenu ¢
UCMoNb30BaHMEM TeOMEeTPUYECKUX MOHATUA M TeopeM, annaparta anrebpsbl,
pelaTtb MpaKTMYeckue 3adayu, CBA3aHHble C HAXOXOEHWEM TEeOMETPUYECKMX
BEJNYMH

Tabnuua 11.3

lMpoBepsaemMble anemeHTbl cogepxanus (11 knacc)

Kog IMpoBepsieMbli aneMeHT coaepXKaHus
1 Yucna u BeluUCTIEHNSA
11 HaTypanbeHbie u uenble ynucna. MNpuaHaku 4eENMMOCTH LENbIX YUcen
1.2 CTteneHb ¢ paunoHarnbHbIM nokasatenem. CBOMCTBA CTENEHN
13 Jlorapudm yucna. JecaTudHble U HaTypanbHble norapuMbl
2 YpaBHeHVs 1 HepaBeHCTBa
2.1 lMpeobpasoBaHne BbipaXXeHUN, CoaepKaLLnx norapugmeol
2.2 MpeobpasoBaHne BbIpAXXEHWN, COAEPXKALLUX CTEMEHMN C paLMoHanbHbIM Nokasatenem
2.3 Mpumepbl TPUrOHOMETPUYECKUX HEPABEHCTB
2.4 lNokasaTenbHble ypaBHEHUS] U HEpPaBEHCTBA
2.5 Jlorapudpmmyeckmne ypaBHeHUs1 1 HepaBeHCTBA
26 CMCT?MI:I J'II/IHel'/'IHbIvapaBHeHMI;I. PeweHre npuknagHelx 3agad ¢ NOMOLLbIO CUCTEMBI
NUHENHBIX YpaBHEHUI
2.7 CwncTeMbl U COBOKYMHOCTU paLuoHanbHbIX YpaBHEHWUIA U HEPABEHCTB
28 [MpumeHeHne ypaBHEHWHN, CHCTEM M HEPaBEHCTB K PeLIeHMI0 MaTemMaTnIecknx saaay u
3aay 13 pasnuyHbix 06racTen Hayku 1 peanbHOW XXU3HN
3 ®dyHKUMKN 1 rpadrKn
3.1 dyHkums. Meprnogudeckue dyHKUMA. [TPOMEXKYTKN MOHOTOHHOCTM GOYHKUNKN. MakcMyMbl




N MUHUMYMbI q)yHKLI,I/II/I. Hanbonbliee 1 HauMeHbLLee 3Ha4YeHne d)yHKLI,I/lI/I Ha NpoMeXyTKe

3.2 TpuroHomeTpuyeckune yHKL MK, UX CBOUCTBA U rpadonkm
3.3 MNokasaTenbHas n norapudmmyeckas QyHKLUKN, NX CBONCTBA U rpadovkm
34 VMcnonb3oBaHune rpachukos pyHKUMA ANst peLleHns YpaBHEHUA N NIUMHENHBIX CUCTEM
Mcnonb3oBaHue rpaukoB (pyHKUMIA ONs UCCRefoBaHUSA MPoLeccoB M 3aBUCUMOCTEN,
3.5 KOTOpble BO3HUKAIOT MPU pelleHun 3adad 13 Opyrux y4ebHbIX NpeaMeToB M pearnbHOWn
XKN3HU
4 Havana matemaTtunyeckoro aHanmsa
4.1 HenpepbiBHble yHKLMW. MeToa MHTEPBaNOB ANS PeLleHUsi HEPaBEHCTB
4.2 MpownssoaHas dyHKUMKU. [eoMeTpudecKkuin u PU3NYECKUIA CMbICI MPOU3BOAHON
43 MpounsBoaHble aneMeHTapHbIX yHKUMN. DOpMYIibl HAXOXOEHUS NPOU3BOAHON CYMMBbI,
' Npou3BeaeHnNst U YacTHOro (PyHKLUIA
4.4 MpMeHeHne NponsBoAHON K UccneoBaHmio OYHKLMIN Ha MOHOTOHHOCTb N 3KCTPEMYMBI.
' HaxoxgeHne HanbonbLIEero 1 HAaMMeHbLIEro 3Ha4YeHNs PYHKLIUN Ha OTpeske
45 lMpyMeHeHe NpPOM3BOAHOW ANS HAXOXAEHUS Haunydlwero pelleHuss B MpUKnagHbIxX
' 3afavax, o onpegeneHns CKOpPoCTy npolecca, 3agaHHoro opmMyIrion nnm rpadoukom
4.6 MepBoobpasHas. Tabnuua nepBoobpasHbIX
4.7 WHTerpan, ero reoMeTpuyecknn mn duamdeckmn cmbicr. BblumicneHne uHTerpana no
| dopmyne HbtoToHa - [leinbHuua
5 Teopus BEPOATHOCTEN U CTAaTUCTMKA
UuncrnoBble XxapakTEpPUCTUKM CryYaWHbIX BENWYUH: MaTemaTudeckoe oXxuaaHue,
aucrnepcus U cTtaHgapTHoe OTKMoHeHve. [lpuMepbl NPUMEHEHUss MaTeMaTU4ecKoro
51 OXunaaHvs, B TOM YMCre B 3agadvax N3 NoOBCEAHEBHOM XM3HN. MaTemaTnieckoe oxngaHme
' OVMHapHOM crny4YarHOM BenUYMHbl. MaTtematmyeckoe OXugaHue CYMMbl CryYanHbIX
BenM4MH. MaTemaTtudeckoe oxugaHue 1 gucnepcust reomeTpu4eckoro 1 GUHoOMmanbHoro
pacnpegeneHun
52 3akoH 6onbLUMX YMcen 1 ero porb B Hayke, npupoge u obwectse. BbIGopoyHbIN MeToq
' nccnegoBaHum
Mpumepbl HEMPEPbIBHBLIX CNyYalHbIX BENUYMH. MMOHATME O NMOTHOCTU pacnpeneneHus.
5.3 3apgayn, npuvBoAsAwWMe K HOpMarbHOMY pacnpegeneHuo. [MoHATME O HopMaribHOM
pacnpegeneHmm
6 "eomeTpus
LunuHgpuyeckas noBepxHOCTb, oOpasyllime LUUIMHOPUYECKOW MNOBEPXHOCTU, OCb
6.1 UUNUHOPUYECKOM MoBepxHOCTU. LunuHap: ocHoBaHMA M BGokoBasi MOBEPXHOCTb,
obpasytollas 1 ocb, NoLaab 6OKOBOW U MNOMHOW NOBEPXHOCTU
KoHndeckas noBepxHOCTb, 0Opasyloline KOHMYECKOW MOBEPXHOCTU, OCb M BepLUUHA
6.2 KOHUYecKow noBepxHocTU. KoHyc: ocHOBaHMe v BepluvHa, obpasyowas u ocb, nnowanb
' ©GOKOBOW M NMOJTHON NMOBEPXHOCTU. YCEUYEHHBI KOHYC: 0Opasyouie 1 BbiCOTa, OCHOBaHUSI
1 6okoBasi MOBEPXHOCTb
6.3 Cdbepa v wap: UeHTp, paguyc, agnameTp, nrowagb NoBepxHocTu cdepbl. BaanmHoe
' pacnonoxeHune cepbl U NAOCKOCTH, KacaTenbHas NnockoCcTb K cdepe, nnowanb chepbl
6.4 N306paxeHune Ten BpalleHMs Ha NockocTu. Pa3BepTka LmMnuHapa u koHyca




KomOuHaumu Ten BpaweHna 1 MHOrorpaHHUKOB. MHOFOFpaHHMK, OMUCaHHbIN OKOJIo

6.5
C(bepbl, cq)epa, BrnMcaHHaA B MHOrorpaHHuK, Uin Teno BpalleHnda

MoHaTne 06 obbeme. OcHoBHble cBoWcTBa 00beMoB Ten. Teopema 06 oObeme
6.6 NPSIMOYrofibHOrO napannenenvnena u cneacteust M3 Hee. O6beM UMNMHApPA, KOHyca.
O6bem wapa u nnowanb coepsbl

MonobHble Tena B npocTpaHcTBe. COOTHOLIEHUA MeEXAy NMollaasMm rnoBepXHOCTEN,

6.7
obbemMamu nNogobHbIX Ten

CeueHns umnnuHapa (napanneano n nepneHauKynAapHo OCM), ceYyeHnAa KOHycCa

6.8
(napannenbHoe OCHOBaHMWIO U NpoXoAsilee Yepes BepLUMHY), cevyeHuns Lwapa

BekTop Ha nnockocTu 1 B npocTpaHcTBe. CroXXeHNe U BblYUTaHME BEKTOPOB. YMHOXEHME
BEKTOpa Ha 4mncro. PasnoxeHne BeKTopa no TpemM HEKOMMaHapHbIM BekTopam. [paBuno
napannenenunega. PeweHne 3afad, CBA3aHHbIX C MPUMEHEHUEM npaBus JEUCTBUN C
BeKTopamu

6.9

I'Ipﬂmoyroanaﬂ cuctema KoopauMHaTt B MNPOCTpaHCTBe. KOOpJJ,MHaTbI BEKTOpa.
npOCTeVILIJI/Ie 3ajayun B KoopanHaTax. Yron MeXay BEKTOpaMu. CKanﬂpHoe npounsseneHne
BEKTOPOB. BbluncneHue yrnos wmexay npAamMmbiMM U NJNOCKOCTAMU. KOOpJJ,I/IHaTHO-
BeKTOprIl‘/‘I MeTo[ Npu peeHnn reomeTpndeckmnx sagad

6.10

111.11. Ona npoBegeHns eanHOro rocydapCcTBEHHONO ak3aMmeHa Mo matematuke (ganee - EIQ no
MaTeMaTuKe) uCrnonb3yeTcs nepedeHb (KoamndukaTop) npoBepsiemMblx TpeboBaHWiA K pesynbTatam
OCBOEHUsi OCHOBHOM 0ObOpasoBaTernibHOW MporpaMmbl CpegHero obuero obpasoBaHuA M 3MEMEHTOB
copepxaHus. MNpu npoeegeHun EM3 no matemartumke 6a3oBOro ypoBHS M3 nepevHs (kogudpukaTtopa)
BbIOMparTCa No3uumn, COOTBETCTBYHOLLME dheaepanbHon paboden nporpamMmme no MmatemaTuke (6a3oBbii
YpPOBEHb)

Tabnuua 11.4
MpoBepsieMble Ha EM3 no matemaTurke TpeboBaHus

K pe3ynbTaTaM OCBOEHMWs OCHOBHOM 06pa3oBaTenbHON NporpaMmbl
cpeaHero obLero obpasoBaHus

Kog MpoBepsieMble TpeGoBaHWS K NPEAMETHbLIM pe3yrbTaTam OCBOEHWUS OCHOBHOM
npoBepsieMoro obpasoBaTenbHoW Nporpammbl cpeaHero obuero obpasoBaHus
TpeboBaHus
1 BnageHve metogamu JokasaTenbCTB, anropuTMamu pelleHust 3afad; ymeHue

dhopmynMpoBaTh 1 onepupoBaThe NOHATUSMU: ONpefenieHne, akcrMoma, Teopema,
crnepncTBue, CBOMCTBO, NPU3HaK, [oKasaTenbCTBO, PABHOCUIIbHBIE (DOPMYUPOBKY;
NPUMEHATb UX; yMeHue opMynupoBaTb oGpaTHOE W NPOTUBOMOJIOXKHOE
yTBEpXOEeHNe, MPUBOAUTL MPUMEPbl M KOHTPNPUMEpbLI, WUCMOMb3oBaTb MeToq
MaTemMaTU4ecKol WHAYKUWUM; NPOBOAMTL [OKasaTelbHble pPaCCYKOeHWst npu
pelleHnn 3a4a4y, OUEeHMBaTb JIOTMYECKYID NMPaBUMbHOCTb PacCyXAeHW; ymeHne
onepupoBaTb  MOHATUAMW: MHOXECTBO, MOAMHOXECTBO, oOfepauuvM Hag
MHOXXeCTBaMU; YMeHWe UCMob30BaTb TEOPETUKO-MHOXECTBEHHbI annapar ans
onucaHns pearsibHbIX MPOLECCOB U SIBNEHWIA U NPU peLleHnn 3aaad, B TOM Yucre
U3 Opyrmx y4eOHbIX NPeaMETOB; YMEHMWE OMNepupoBaTh NOHATUAMM: rpadd, CBA3HbIN
rpad, AepeBo, UMK, rpad Ha NIOCKOCTW; yMEHMe 3afaBaTtb U OnuckiBaThb rpadbl
pasnuyHbIMK criocobamu; UCMorb30BaTh rpaddbl NMPU peLleHnn 3agay

2 YMeHue onepupoBaTh NOHATUSMU: HaTypanbHOe YNCHo, Lernoe Y1cro, CTeneHb ¢
LenbiM nokasaTenem, KOpeHb HaTypanbHOW CTENeHW, CTeNeHb C paLMoHanbHbIM
rnokasaTtenem, cTeneHb C [OeWCTBUTENbHbIM Mokasaternem, norapudmM 4ucna,
CMHYC, KOCWMHYC W TaHreHc NpPOM3BOSIbHOrO Yucra, OCcTaTok Mo  MoAyrito,
pauMoHanbHoe YMCno, MWppauuoHaribHOe YUCHo, MHOXECTBa HaTypanbHbIX,
LienblX, paunoHanbHbIX, AEWCTBUTENBHbBIX YNCENT; yMEHME UCMOSb30BaTb NMPU3HaKM
OenMMOCTM, HauMeHbLUUIA obLWuiA genuTens U HauMmeHbllee o6llee KpaTHoe,




anroputm EBKkNuga npu pelleHum  3agad; 3HAaKOMCTBO C  pasfiMyHbIMU
MO3ULMOHHBIMW CUCTEMAMU CYUCIIEHWS; YMEHWE BLIMNOSMHATL  BblYUCIIEHME
3HauYeHUn U npeobpa3oBaHNA BbIPAXEHWA CO CTeMneHsMW U norapudpmMamu,
npeobpasoBaHns OpPOGHO-paLMOHANbHBIX BbIPAXEHUI; YMEHME ONepupoBaThb
MOHSATUAMM: nocrnenoBaTenbHOCTb, apudmMeTuyeckas nporpeccus,
reomeTpudeckas nporpeccusi, OGeckoHeuyHO ybOblBalowWas reoMeTpuyeckast
nporpeccus; ymeHve 3agaBaTb NOCrefoBaTenbHOCTH, B TOM YMCHE C MOMOLLbIO
PEKYPPEHTHBIX (DOPMYIT; YMEHME ONEPUPOBATL MOHATUSAMM: KOMMIIEKCHOE YMCIO,
COMpPSKEHHbIE KOMIMIIEKCHBIE YWCMA, MOAYMb M apryMeHT KOMMIEKCHOro yucna,
dopMa 3anncu KOMMIEKCHbIX Yucen (reoMeTpuyeckasi, TPUroHoMmeTpuieckas u
anrebpaunyeckasn); ymeTb NpouM3BOAMTb  apudmeTnyeckme Oencteust C
KOMMMEKCHbIMM YuUCNaMu; NPUBOAUTL MPUMEPHLI MUCMOMb30BaHUSE KOMIMITEKCHbIX
yycen; onepupoBaTtb NOHATUSIMU: MaTpurua 2 X 2 1 3 X 3, onpegenuTens MaTpuupbl,
reoMeTpU4ecKuii CMbICi onpeaenuTens

YMeHMe onepupoBaTb  MOHATUSMUW.  pauMoOHanbHble,  MppPaLNOHAanbHble,
nokasaTtesbHble, cTeneHHble, norapudmmnyeckume, TPUroOHOMETpU4Yeckme
YPaBHEHUSI M HEpPaBEHCTBA, WX CUCTEMbI; YMEHME OMepupoBaTb MOHATUSIMU:
TOXOECTBO, TOXAECTBEHHOE npeobpa3oBaHMe, YpaBHEHUE, HEPaBEHCTBO,
cUcTeMa ypaBHEHMI U HEPABEHCTB, PAaBHOCUIIbHOCTb YPaBHEHWIA, HEPABEHCTB U
CUCTEM; YMEHME pellaTb YpaBHEHMWS, HEpPaBEHCTBA W CUCTEMbI C MOMOLLbIO
pasnuyHbIX MNPUEMOB; pellaTb YpaBHEHMS, HepaBeHCTBA W CUCTEMbI C
napaMmeTpoM; NMPUMEHATb YPaBHEHMWS, HEPABEHCTBA, UX CUCTEMbI AN pPEeLIeHUs
MaTemMaTuM4ecKMx 3ajadvy M 3agay U3 pasnuyHbix obracten Haykm M pearnbHOn
KU3HU

YMeHuve onepupoBaTb NOHATUAMMU: (PYHKLUNS, YHETHOCTb PYHKLUKN, NEPUOLNYHOCTD
PYHKUUKW, OrpaHMYEHHOCTb (PYHKLIMM, MOHOTOHHOCTb (YHKUUWN, 3SKCTPEMYM
PYHKLMKW, Hanbonbluee W HavMeHbllee 3HadeHus DYHKLUMM Ha MPOMEXYTKE,
HenpepbiBHas dQyHKUMA, acuMNTOTbl rpaduka dyHKUMKM, nepBas W BToOpas
nponssBogHas yHKUMKW, reoMeTpu4ecknin u U3n4ecknii CMbICN MPOU3BOAHOMN,
nepeoobpasHas, OnpedeneHHbld WHTerpan; yMeHWe HaxoAWTb acUMNTOThbI
rpacpuka yHKUMK; YMEHME BbLIMUCNATL MPOU3BOAHbLIE CYMMbI, MPOU3BEAEHVS,
4acTHOro W KOMMO3UUUN OYHKLMIW, HAXOOUTb YpaBHEHWE KacaTeNbHOW K rpacdounky
PYHKUUKN; YMEHME HaxoauTb MPOM3BOAHbIE 3NeMeHTapHbIX OYHKUUIA; YMEHue
UCrnomnb30BaTb  MPOUM3BOAHYK  ANA  UcCrefoBaHWs  (PYHKUMKW,  HaxXoauTb
HanbornbLlUNe N HaMMEHbLUNE 3HaYeHns PYHKUNA; CTPOUTb rpadomkn MHOrO4IEHOB
C MCMnomnb30BaHWeM annapata MaTeMaTU4eckoro aHanusa; MpUMEHsTb
NPOM3BOOHYIO OMS HAXOXAEHUS HaWNydllero pelleHus B MNPUKNagaHbIX, B TOM
yucre coLmnanbHO-3KOHOMUYECKMX N PU3NYECKMX 3aadaX; HaxoauTb nnowaaun u
00beMbI hUryp ¢ NOMOLLBIO MHTErparna; NpMBOAUTL NPUMEPbl MaTeEMaTUYECKOrO
MOAEeNMpPOBaHNs ¢ NOMOLLBIO AnddepeHLnanbHbIX ypaBHEHWIA

YMeHMe onepupoBaTb MOHATUMAMM: rpaduk yHKUMM, obpaTHas dyHKLKS,
KOMMo3nMums  (pyHKUMK, NMHenHas  (OYHKUMA, KBagpaTudHaa  (OyHKUKS,
pauvoHanbHas yHKUMS, cTeneHHas (PYHKUUS, TPUroHoMeTpuieckme yHKLNK,
obpaTHble TpuroHomMeTpudeckne OyHKLMK, NokasaTenbHas 1 rnorapupmmyeckas
YHKUWKY;  yMEeHMEe CTPOUTb Tpadmku  M3y4eHHbIX (OYHKLMIA, BbIMOMHATb
npeobpasoBaHns rpadPuKoB YHKLMIN, MUCMOMb30BaTb rpadduky AN U3yveHus
NpoLEeccoB 1 3aBUCUMOCTEN, NPU peLleHnn 3agad U3 Apyrux y4ebHblx npegmeTos
M 3agad M3 peanbHOW XWU3HW; BblpaxaTb OPMYyramMu 3aBUCUMOCTU MexXay
BENMYMHaAMK; UCMNOMb30BaTb CBOWCTBA W rpaduky yHKUMA OnS  pelleHus
ypaBHEHW, HEpPaBEHCTB U 3a4ay C NapaMmeTpamu; usobpaxatb Ha KOOPAMHATHON
MNIOCKOCTN MHOXECTBA peLLeHNn YpaBHEHWUIA, HEPABEHCTB N X CUCTEM

YMeHue peluaTb TEKCTOBbIE 3a4ayu pasHbiX TUMOB (B TOM 4YMCIie Ha MPOLIEHTHI,
JONN U4acTu, Ha ABWKeHWe, paboTy, CTOMMOCTb TOBapOB U YCIyr, Harory, 3agaqu
M3 o6racTu ynpaefeHust JIMYHBIMU U CEeMEWHbIMM (PUHAHCAMW); COCTaBNATb
BbIPXXEHWs, YPaBHEHWsl, HEepaBeHCTBA M WX CUCTEMbI MO YCIOBUIO 3adauu,
uccrefoBaTb  MONyYEHHOE pelleHMe W OueHvBaTb  MpaBAornogoGHOCTb
pe3ynbTaToB; yMeHMe MOAEenMpoBaTh pearbHble CUTYaLUK Ha A3bIKE MaTEMaTUKW;
COCTaBMATb BbIPAXEHUs, YPaBHEHWS, HEPaBEHCTBA U MX CUCTEMbI MO YCMOBUIO




3agayun, wuccnenoBaTtb MNOCTPOEHHble MoAeNM C UCnoJfib30OBaHMEM arnnaparta
anre6pb|, NHTEpnpeTnpoBaTb ﬂOﬂyHeHHbIVI pe3ynbTaTt

YMeHne onepupoBaTb MOHATMSIMU: cpedHee apudmMeTMyeckoe, MeauaHa,
Hanborbllee W HauMMeHbluee 3HayeHusi, pasMax, AWCMNepcusi, CTaHdapTHoe
OTKIIOHEHME YMCIIOBOrO Habopa; YyMeHMe U3BfiekaTb, WHTEPrNpeTUpoBaTh
uHcopMaumio, NpeacTaBlieHHyl0 B Tabnuuax, Ha [Auarpammax, rpadukax,
OTPaXKalolLyl0 CBOWCTBA peanbHbiX MPOLECCOB W SIBMEHWI; NpeacTaBnsiTb
MHpopMaUMio C MOMOLLBIO Tabnuu 1 AuarpaMM; uUccrnegoBaTb cTaTUCTUYEcKue
OaHHble, B TOM YuCre C MpUMEHEHMEM rpaddUYecKMX METOAOB U SNEKTPOHHbIX
cpencTts; rpadudecknm uccrnenoBaTb COBMECTHble HAGMOAeHWS € MOMOLLbH
avarpamm paccemBaHust U IMHENHON perpeccun

YMeHNe ornepupoBaTb MOHATUSIMU: CryYalHbIA ONbIT W CryyYanHoe cobbiTue,
BEPOSITHOCTb  CMy4aMHOro CoObITMS; YMEHME BbIYUCISATbL BEPOSITHOCTb C
NCMNONb30BaHNEM TrpadU4eCcKMX METOOOB; MPUMEHSITb (QOPMYIbl CIIOXEHUST 1
YMHOXEHNs1 BepOsATHOCTEN, OPMYIY NONHOW BEPOATHOCTH, chopmyny bepHynnu,
KoMbuHaTopHble akTbl M OPMyIbl; OLUEHUBaTb BEPOSATHOCTU pearsibHbIX
COObITUI;  yMEeHMe  onepupoBaTb  MOHATUAMW:  ClydanHas  BEIUMYMHA,
pacnpegeneHve BEPOATHOCTENW, MaTemaTMyeckoe OXugaHve, Jucnepcus u
CTaHOapTHOEe OTKMOHEHWe CryYanHOW BenuyuHbl, YHKUUKW pacnpedeneHus wm
NAOTHOCTU PaBHOMEPHOro, MoKa3aTerbHOro M HOPManbHOro pacnpegeneHun;
YMEHME MCMonb30BaTb CBOMCTBA W3Y4YEHHbIX pacnpedeneHun Onsg pelleHus
3a[a4; 3HAaKOMCTBO C MOHATUAMM: 3aKOH BOMbLUMX YMcen, MeToabl BblIOOPOUYHBIX
uccrnefoBaHUN, ymMeHue nNpUBOAUTL MNPUMEpPbl MNPOSIBIIEHUS 3akoHa OGonbLumX
yncen B MNPUPOAOHLIX U  OOLLECTBEHHBLIX SABMEHMSX; YMEHWE OnepupoBaTb
MOHATUAMM: COMEeTaHUe, NepecTaHoBKa, YUCIIO COMETAHUN, YUCIO NepecTaHoOBOK;
O1HOM HblOTOHA; yMeHMe NPUMEHATb KOMOUHATOPHbIE (haKTbl U PACCYKOEHNS ANS
pelleHnst 3afay; OUeHMBaTb BEPOSITHOCTU pearnbHbIX COObITUIA; COCTaBNATb
BEPOSITHOCTHYIO MOZENb Y MHTEPNPETMPOBAThL MOMYYEHHbIN pedynbTaT

YMeHvne onepupoBaTb MOHATUAMM: TOYKa, MpsMas, MIOCKOCTb, MPOCTPaHCTBO,
OTPEe30K, Ny4, BENWYMHaA yrna, nriockKUi yron, OBYrpaHHbIA Yron, TpexrpaHHbIn
yron, ckpelimBalrolnecs mnpsMble, napannensHoCTb W NepneHAnKYNspHOCTb
NPSMbIX U MAOCKOCTEW, Yron Mexay NpsiMbIMU, Yron Mexay NpsiMon 1 NOCKOCTbIO,
yron mexgay nrocKOCTAMM, pacCTOsiHWEe OT TOYKM [0 MMOCKOCTWU, PacCTosHWe
MexXay npsaMbIMW, PacCTOsAHUE MeXAy MIOCKOCTAMU, YMEHWe UCnonbL30BaTth Npu
pelleHumn 3agay n3ydeHHble hakTbl 1 TeopeMbl NITaHNMETPUN; YMEHUE OLeHNBaTb
pa3mepbl OOBLEKTOB OKpYXaloLlero mMupa; CTpouTb MaremaTtuyeckue moaenu c
MOMOLLIbIO FTEOMETPUYECKUX MOHATUA U BENUYUH, peluaTb CBA3aHHbIE C HUMMU
npakTu4yeckme 3agadn

10

YMeHne onepupoBatb MOHATUAMU: Mnowagb Gurypbl, 06beMm  durypsl,
MHOFOTPaHHWK, MPaBWUMbHBIA MHOFOTPaHHUK, CEYEeHWe MHOrorpaHHuKa, Kyo,
napannenenuneg, npusma, nupamMuga, ¢Gurypa M MNOBEPXHOCTb BpaLleHus,
UMNUHAOP, KOHyC, Lwap, cdepa, nnowags cdepbl, nnowaib MNoBepXHOCTH
nMpamMuabl, nNpusMmbl, KoHyca, UuUWnuMHApa, o6bem Ky6a, MpPSAMOYrofbHOro
napannenenunega, nMpamuabl, NPU3Mbl, LUMNUHAPA, KOHYyca, wapa, passepTka
NOBEPXHOCTU, CEYEHNA KOHYCa M LUNUHAPA, napannenbHble 0CU UMM OCHOBAaHUIO,
cevyeHune Llapa, NMOCKOCTb, Kacalollasca cdepbl, UMNMHOPA, KOHyca; ymeHue
CTPOUTb CeYeHMe MHOrorpaHHuka, u3obpaxkaTb MHOrorpaHHuKK, durypbl 1
NOBEPXHOCTU BpaLLEHUsl, UX CEYEHUs, B TOM YMCIle C MOMOLLbI 3MEKTPOHHBIX
CPeACTB; yMeHVe NPUMEHSITb CBOWCTBA reoMeTpUYecKnX uryp, camocToaTensHO
dopmMynmpoBaTb onpefdeneHns uaydaemblX uryp, BblABAraTb IMMNOTE3bl O
CBOICTBaX W NpU3HaKax reoMeTpu4eckux puryp, o60CHOBbLIBaTb MK OMNpoBepraTth
UX; YMEHVe NpoBOAWTb KraccudvKauuio uryp no pasnuyHbiM MpusHakam,
BbINOSHATL HEOGXOAUMbIE AOMOSTHUTESbHBIE NOCTPOEHMS

11

YMeHre onepupoBaTb MOHATUSMWU: OBWKEHWE B NPOCTPAHCTBE, MapannesbHbIn
nepeHoc, CUMMETPUS Ha NIIOCKOCTU 1 B MPOCTPAHCTBE, NMOBOPOT, NpeobpasoBaHve
nopobwus, nogobGHble urypbl; yMeHuWe pacno3HaBaTb paBHble U MNOAO6HbIe
durypbl, B TOM 4ucCrne B NpuUpoae, MWCKYCCTBE, apXUTEKType; WCMNonb30BaTb




reoMeTpuyeckme OTHOLLEHUS MpU pPelleHMn 3ajad; Haxo4uTb reoMeTpuyeckue
BEMWYMHBLI (ANWHA, yron, nrowagib, 00beM) NMpu pelleHunM 3agadvy U3 Opyrux
y4eBHbIX NPeaMeToB 1 U3 peanbHOWM KU3HW; YMEHMWE BblYUCIATL FreoMeTpuyeckme
BENUYUHLI (OnWHA, yron, nnowagb, o6bem, nrowagb NOBEPXHOCTH), UCMONb3Ys
N3ydYeHHble hOpPMYIbl U METOAbI, B TOM YMCie: NioLaab NoBepXHOCTU NMpaMungbl,
Mpu3Mbl, KOHyca, UunuHapa, nrowanb cdgepbl; o6bemM Kyba, NpsiIMOYrofibHOro
napannenenunena, nvpamugbl, NpPU3Mbl, LWNMHAPA, KOHyca, LWwapa; YMeHue
HaxoOuTb OTHOLIEHMe 0OBbEMOB NOAOOHBLIX hUryp

12 YMeHune onepupoBaTtb NOHATUSMW: NPSIMOYrofibHasi CUcTeMa KOOpAMHaT, BEKTOP,
KOOpAMHaTbl TOYKW, KOOPAMHATbl BEKTOpa, CyMMa BEKTOPOB, NpOM3BeAeHUue
BEKTOpa Ha 4YMCIo, pasnoxeHue BekTopa no 6asucy, ckanspHoe npousseaeHwve,
BEKTOPHOE NpOM3BEAEHUE, Yron Mexay BeKTopamu; yMeHue WCNonb3oBaTb
BEKTOPHbIV 1 KOOPAMHATHBIN METOA AN peLleHUsl reoMeTpUudeckmx 3agad 1 3agad
Apyrux y4ebHbIx NnpeaMeToB

13 YMeHne BbIOupaTb NOAXOAALMUA METod ANA peleHus 3adadu; NoHWMaHue
3HAYMMOCTN MaTEMATUKN B U3y4EHUN NPUPOSHBIX U OBOLLECTBEHHbIX MPOLECCOB U
SIBMEHUN; yMEHNe pacno3HaBaTb NPOsiBNIEHNE 3aKOHOB MaTeEMaTUK/ B UCKYCCTBE,
yMeHVe NpUBOANTbE NPUMeEPbLI MaTeMaTUYECKMUX OTKPbITUIA POCCUNCKON M MUPOBOM
MaTemaTU4eCKon HayKu

Tabnuua 11.5

[MepeyeHb aneMeHTOB cofepKaHusd, nposepsieMblx Ha EIMD
no MmaTemaTtvke

Kog [NpoBepsieMbln 3NEMEHT coaepXKaHus
1 Yucna v BbluMCneHus
1.1 HaTtypanbHble n uenele Yncna. MNpusHaku enMmMocTu LenbiX Yncen
1.2 PauvoHaneHble yucna. O6bIKHOBEHHbIE M AEeCATUYHbIE A4POOUM, NPOLEHTbI, 6ECKOHEYHbIE

nepuoaudeckme apobu

1.3 ApucmeTmyecknin  KopeHb HaTypanbHOW cTeneHu. [denctBusa ¢ apudMeTU4eCcKUmm
KOPHSIMW HaTyparibHOW CTeNeHM

14 CrteneHb ¢ uenbiM nokasatenem. CTeneHb C paumoHanbHbIM nokasatenem. CBoncTBa
cTeneHu
15 CuHyC, KOCMHYC M TaHreHC YMCrioBOro aprymeHta. ApPKCUMHYC, apKKOCWMHYC, apKTaHreHC

YNCIIOBOIro aprymeHta

1.6 Jlorapudpm ymcna. JecatnyHsle 1 HaTypasbHble florapudmel

1.7 OevictButenbHble ynucna. ApudmeTundeckue onepaumm ¢ AeWCTBUTENMbHLIMU Y/CHaMW.
MpubnumxeHHble BbIMMCIIEHUS, MpaBuna OKPYrNeHus, Npukuaka v oueHka pesynbTata
BbIYUCTIEHUN

1.8 MpeobpasoBaHue BbipaXkeHUN
1.9 KomnrnekcHble ynucna
2 YpaBHEHMS N HepaBeHCTBa
2.1 Llenbie n opobHo-paLnoHanbHble ypaBHEHUsI
2.2 MppaumnoHanbHble ypaBHEHMUS

2.3 TpuroHoMeTpu4eckue ypaBHeHus




2.4 MokasaTenbHble N norapudMmU4ecKne ypaBHeHUst
25 Llenble n opobHo-paunoHaneHble HepaBeHCTBa
2.6 WppaumnoHanbHble HepaBeHCTBa
2.7 lMokasaTenbHble 1 norapudmMmnyeckne HepaBeHCTBa
2.8 TpuroHoMeTpuyeckne HepaBeHCTBa
29 CwncTemMbl U COBOKYMHOCTW YPaBHEHUN 1 HEPABEHCTB
2.10 YpaBHeHUs1, HEpaBeHCTBA N CUCTEMbI C NapaMeTpaMmu
211 MaTtpuua cuctembl NMHENHbIX YpaBHeHUA. Onpegenutens MaTpuub
3 DYHKUNKN 1 rpadhrKu
3.1 dyHKUMA, cnocobbl 3agaHusa pyHKuun. Mpadmk dyHKLuK. BsanmHo obpaTHblie QyHKL MK,
UeTHble 1 HeYeTHble pyHKumW. [Nepuoanyeckune pyHKumMm
3.2 O6nacTb onpegeneHns 1 MHOXECTBO 3Ha4YeHUn yHKUMK. Hynm doyHKumnm. NpomexyTku
3HaKoOMOCTOSAHCTBA. [1POMEXYTKM MOHOTOHHOCTM (PyHKUMN. Makcumymbl U MUHUMYMBbI
dyHKunK. Hanbonbliee n HaMMeHbLLee 3HAa4YEHNE PYHKLMM HA NMPOMEXYTKE
3.3 CrteneHHas yHKUUSI C HaTypanbHbIM M LenbiM nokasatenem. Ee cBowcTBa u rpaduk.
CsoricTBa U rpadomK KOpHS N-O CTENEHU
34 TpuroHomeTpuyeckune OyHKLMK, UX CBONCTBA U rpadoukin
35 MokasaTtensHasa 1 norapudmmdeckast yHKLMK, UX CBONCTBA U rpadhukn
3.6 Touku paspbiBa. ACUMNTOTbI rpacpunkoB dyHKUMA. CBOMCTBA PYHKLINIA, HEMPEPLIBHBLIX HA
oTpeske
3.7 MNocnepoBaTenbHOCTW, CNOCOObLI 3a4aHUSA NocreAoBaTenbHOCTEN
3.8 ApudmeTurdeckast n reomeTpudeckas nporpeccun. opmyna CrioXxHbiX NPOLEHTOB
4 Havyana matemaTuyeckoro aHanusa
4.1 MpousBogHasa pyHKLMW. [Ipon3BoLHbIE 3NIEMEHTAPHbLIX OYHKLINIA
4.2 MprmeHeHne NPoM3BOAHOM K UCCreaoBaHUO PYyHKLMIA HA MOHOTOHHOCTb M SKCTPEMYMbI.
HaxoxgeHvne HanbornbLLEero U HaMMeHbLLErO 3HaYeHNs PyHKL MK Ha OTpe3ke
4.3 MNepBoobpasHasg. NHTerpan
5 MHoxecTBa 1 norvka
5.1 MHoXecTBO, onepaunn Hag MHoXecTBaMmu. [narpammbl Jrnepa - BeHHa
5.2 Jloruka
6 BeposaTHOCTb 1 cTaTucTuka
6.1 OnucartenbHasa cTaTucTuka
6.2 BepoaTHoCcTb
6.3 KombuHaTopuka
7 reomeTpus




7.1 durypbl Ha NNOCKOCTU

7.2 MpsiMble 1 NNOCKOCTU B NPOCTPaHCTBE
7.3 MHororpaHHuKK

7.4 Tena n NOBEpXHOCTM BpaLLeHUs

7.5 KoopanHatbl 1 BEKTOPbI

104) B nyHkTe 112:
JononHuTb noanyHkToM 112.5.12.1 cnepytoLiero cogepxxaHusi:

"112.5.12.1. Bo3amoxxHa KOppeKkTupoBKa OOLLEero 4Yucra 4YacoB, PEKOMEHAOBAHHbIX OIS U3y4eHust
npegmeTa, C y4yeTOM MHOMBMOYanbHOIrO nogxoga obpasoBaTefbHbIX OpraHusauun K yriybrneHHoOMy
M3y4eHWI0 MartemaTuku, B pamMkax CcobmiogeHus TMrMEeHUYecKMX HOPMaTuBOB K  HederlbHOW
obpasoBaTtensHONM Harpy3ske.";

OononHUTbL noanyHkToM 112.7.1.8.1 cnefytowlero cogepxaHus:

"112.7.1.8.1. Bo3MOXXHa KOpPpPEKTMpOBKa OOLLEro Yymcrna 4YacoB, peKOMEHOOBaHHbIX AN U3YyYeHUst
y4ebHOro Kypca, ¢ y4eToM MHOUBMAYanbHOro nogxoda obpasoBaTesibHbIX OpraHvM3auni K yrinybneHHomy
u3yyeHnio anredbpbl M Havan MaTeMaTM4ecKoro aHanmsa, B pamkax COOMAeHUS TUIMEHUYECKUX
HOpMaTUBOB K HefenbHON obpa3oBaTenbHON Harpyske.";

noAanyHKT 112.9.2 n3noxutb B crieqyloLlen peaakunm:
"112.9.2. CogepxaHune oby4veHua B 10 knacce.

Mpad, cBA3HbIN rpad, NyTH B rpade: uuknbl 1 uenu. CteneHb (BaneHTHOCTb) BePLUMHbIL. ['padbl Ha
nnockocTn. [lepesbs.

CnyyanHble aKkcnepuMeHTbIl (OMbIThl) U CIyYyanHble COObITUS. DnemMeHTapHble cobbITua (Ucxoabl).
BeposTHOCTb cnyyariHoro cobbiTs. BnnsocTe 4acToTbl U BEPOSATHOCTU COOLITUIA. CryyaiiHble OMbIThl C
PaBHOBO3MOXHbLIMY 3NIEMEHTApHBLIMU COBBITUAMMN.

Onepauun Hag cobbiITUsMKU:  nepeceyeHne, obbeauHeHue, NpPOTMBOMOMOXHbIE COObITUSA.
Onarpammel Snnepa. PopmMyna CnoxeHus BEPOSATHOCTEN.

YcnoBHas BepoATHOCTb. YMHOXeHUe BeposaTHOCTeN. [lepeBo cnyyvaniHoro akcnepumeHta. dopmyna
nonHon BeposTHocTh. Popmyna bBalieca. HezaBucumble cobbITHS.

BuHapHbIN cnyvariHbi onbIT (MCNbiTaHWe), ycnex U Heygada. HesaBucumble ncnbiTaHus. Cepusi
He3aBMCUMbIX MWCMNbITaHUA [0 nepBoro ycnexa. [lepectaHoBkn u daktopman. Yucno codveTaHun.
TpeyronbHuk MNackans. ®opmyna 6uHoma HeloToHa.

Cepus He3aBUCUMBbIX UCTIbITaHU BepHynnu. CryyaiiHblii BbIGOP M3 KOHEYHOW COBOKYMHOCTMU.

CnyvanHas BenuumHa. PacnpegeneHune BepodTHocTen. Ouarpamma pacnpegeneHusa. Onepauum
Haj criydanHbIMu BenudmHamn. buHapHas cnyyariHas senuuunHa. MNMprmMepbl pacnpegenennii, B TOM 4ucne
reomeTpuyeckoe n GUHoOMmuansHoe.

CoBmecTHoe pacnpeneneHne aByx CﬂyHaVIHbIX BenM4MH. HesaBucrmmble CJ'Iy‘-IaIZHbIe BEJTNMYUNHbI.

MaTtemaTtndeckoe oXxugaHue cry4yarHOM BenuuuHbl (pacnpepenexus). lNMpumepbl NpUMEHeHus
MaTeMaTM4eCcKoro oxunaaHus (CTpaxoBaHue, notepes). MatemaTtuyeckoe oxmaaHme OMHapHOM cnyvyamHomn
BenuumHbl. MaTematundeckoe oxugaHue CyMMbl CriydanHbiX BenuduH. MaTemaTtmdeckoe oxugaHue
reoMeTpu4ecKkoro n GuHomMmansHoOro pacnpeaeneHunn.

Oucnepcns M cTaHOapTHOe OTKIOHEHME CryyaiiHoW BenuduHbl (pacnpenenexus). Oucnepcus
GuHapHOI crnyyariHol BenuyuHbl. MaTemaTuyeckoe oXuaaHue NPOU3BEedEHUs WM OUCMepcus CyMMbI
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He3aBUCUMBbIX cnyqaﬁHux BENUYUH. ,El,mcnepcvm M CTaHOapTHOE OTKIIOHEHUEe OnHOMManbLHOro

pacnpegeneHusa. ﬂmcnepcmn M CTaHOapTHOE OTKIMOHEeHne reoMeTpun4ecKkoro pacnpe,u,eneHMﬂ.“;

B noanyHkte 112.9.3 ab3aubl BTOPON, TPETUIA U YETBEPTbIV NPU3HATL YTPaTUBLUUMU CUSTY;

AononHuTbL nognyHktom 112.10 cneytoLwwero cogepxaHuns:

"112.10. Ana npoBeAeHNs eQUHOro rocyaapCTBEHHOro ak3aMeHa no maTemaTuke (aanee - E9 no
MaTeMaTuKe) UCMoNb3yeTcs nepedeHb (KoandukaTop) npoBepsieMblX TpeboBaHMIM K pesynbTaTam
OCBOEHUsI OCHOBHOM 0Opas3oBaTesflbHOM NporpaMmbl cpefgHero obuwiero obpas3oBaHUS M 3NEMEHTOB

coaepXKaHuA.

Tabnvua 12

MpoBepsiemble Ha EM3 no matemaTvke TpeboBaHusi
K pe3ynbTaTaM OCBOEHMWsI OCHOBHOM 06pa3oBaTenbHON NporpaMmbl
cpeaHero obuiero obpasoBaHus

Koa
npoBepsieMoro
TpeboBaHus

MpoBepsieMble TpeGoBaHUsa K NPeAMETHbIM pe3yrbTaTamMm 0CBOEHUS OCHOBHOW
obpasoBaTesibHON NporpaMMbl cpefiHero obLlero obpasoBaHms

1

BrageHne metogamu fgokasaTenbCTB, anropuTMamMu peLleHusl 3agad; ymeHue
dopmMynmpoBaThb 1 ornepupoBaTb MOHATUSIMU: OMpederieHre, akcuoma, TeopemMa,
CrefCcTBUe, CBOWCTBO, MPU3HaK, AOKa3aTeNbCTBO, PABHOCUITbHbIE (DOPMYIIMPOBKY;
NpUMEHsITb  MX; yMeHue opMynupoBatTb obpaTHoe U  MPOTUBOMOSIONKHOE
yTBEPXKAEHWE, NPUBOAWUTL MPUMEpPbl U KOHTPNpUMEpPbLI, WUCMOSMb30BaTb METOA
mMaTemMaTU4eckol WHOYKUWUKM; NPOBOAMTL [JOKasaTesbHble pPacCyKOeHust npu
pelleHnn 3aaad, OLEeHMBaTb NOTUMYECKYD MPaBUMBHOCTL PaCCYyXAEHUN; ymeHue
onepvpoBaTb  MOHATUAMW:  MHOXECTBO, MOAMHOXECTBO, ofepauuM Haj
MHOXeCTBaMK; YMEHWEe MCMoNb30BaTb TEOPETUKO-MHOXECTBEHHbBIV annapat ans
onucaHusa peanbHbIX MPOLECCOB U SIBMEHUIA U MPU PeLLeHWN 3afad, B TOM Yncne
U3 Opyrmx y4ebHbIX NPeaMeToB; yMEHUE onepupoBaTh NOHATUAMU: rpadd, CBA3HbIN
rpad, AepeBo, UMK, rpac Ha MIoCKOCTU; yMeHWe 3adaBaTb U OnuckiBaTb rpadobl
pa3nuyHbIMK criocobamu; UCMorb3oBaTh rpaddbl NpU peLleHnn 3agay

YMeHMe onepupoBaTb NMOHATUSIMU: HaTypanbHOE YNUCIIO, LIeNoe YMCHOo, CTENEHb C
LenbiM nokasaTesiemM, KOpeHb HaTyparnbHOM CTENEHW, CTEMNEHb C paLVOHasbHbIM
nokasaTeniem, CTeneHb C AEWCTBUTENbHLIM MoOKasaTtenem, norapudm yucna,
CVHYC, KOCWHYC W TaHreHC MNpOM3BOMBHOrO 4ucna, OCTaToK Mo MOoAyrio,
pauuoHanbHOe YKUCIO, MppauMoOHanbHOE 4YMCMO, MHOXEeCTBa HaTypasbHbIX,
LenblX, pauroHanbHbIX, 4eNCTBUTENbHbIX YUCE; YMEHME NCMOMb30BaTh NPU3HaKn
OEenMMOCTW, HauMeHbLUMW Oo0WMIiA genuTenb M HaumeHbluee obllee KpaTHoe,
anroputm EBknvga npu  peweHMn 3agay; 3HAaKOMCTBO C  pasfinyHbIMU
MO3ULMOHHBIMW  CUCTEMAMU CYUCIIEHUS; YMEHME BbIMOMHATL  BblYUCIIEHME
3HauyeHUn M npeobpas3oBaHMS BbIPaXXEHU CO CTeneHsasMuM u norapudmamu,
npeobpasoBaHust OpPOOHO-paLMOHarbHbIX BbIPAXEHWUA; YMEHME OMNepMpoBaThb
NOHATUAMMU: nocnenoBaTenbHOCTb, apudmeTnyeckas nporpeccus,
reomeTpuyeckasa nporpeccusi, OecKOHe4YHO YyOblBawLWass reoMeTpuieckas
nporpeccusi; ymeHue 3agaeaTtb MOCeAoBaTENbHOCTU, B TOM YUCIIE C MOMOLLBIO
PEKYPPEHTHBIX (DOPMYIT; YMEHME ONepupoBaTh MOHSATUAMMU: KOMMIIEKCHOE YUCIIO,
COMPSKEHHbIE KOMMJIEKCHbIE 4YMcna, MogySlb M apryMeHT KOMIMIIEKCHOro 4ucna,
dopma 3anmcu KOMMIIEKCHbIX Yucen (reometpudeckasi, TPUroHOMeTpu4eckas u
anrebpaunyeckas); ymeTb MNpoOM3BOAUTE  apudmMmeTudeckne OencTeust C
KOMMMEKCHbIMM YUCNaMu; NPUBOAUTL MPUMEPHLI MUCMOMb30BaHUS KOMMIIEKCHbIX
yucen; onepmpoBaTtb NOHATUAMU: MaTpuua 2 X 2 u 3 x 3, onpegenntens MaTpuLbl,
reoMeTpU4ecKnin CMbICI onpeaenuTens

YMeHune onepunpoBaTtb NOHATUAMU pauunoHanbHbIE, nppauunoHarbHble,
NnokKkasaTesibHble, CTeneHHble, ﬂOFapVICbMVI‘-IeCKVIe, TPUroHomeTpun4eckmne
ypaBHEHNA W HepaBeHCTBa, UX CUCTEMbl; YMEeHUEe onepupoBatb MNOHATUAMMUL
TOXOEeCTBO, TOXOECTBEHHOE npeo6paaoBaHV|e, ypaBHeHune, HepaBeHCTBO,
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cucrtema ypaBHeHvuZ N HepaBeHCTB, PaBHOCWUJIbHOCTb ypaBHeHMVI, HepaBEeHCTB "
cucrtem; ymeHue pewatb ypaBHEHUdA, HepaBeHCTBa WU CUCTEMbl C MNOMOLLbIO
pa3nnyHbIX MNpuemMoB; pewatb YpaBHEHUA, HepaBeHCTBa W CUCTEMbl C
napameTpoMm; NpUMeHATb ypaBHEHUA, HEepaBeHCTBA, X CUCTEMbI OJ14 peLleHUdA
MaTtemMaTndeckmnx 3agady un 3agad M3 pasfinyvHbiX obnacTten Haykn ” peaan0|7|
XKU3HN

YMeHure onepupoBaTb NOHATUAMMW: PYHKLUNSA, YHETHOCTb DYHKLUK, NEPUOANYHOCTD
OYHKLMKN, OrPaHUYEHHOCTb (YHKUMM, MOHOTOHHOCTb (OYHKLMKW, 3SKCTPEMYM
YHKLMKN, Haubornbluee U HavMeHbllee 3HadeHUs YHKUMM Ha MpOMEXYTKe,
HenpepbiBHas yHKUMs, acumnToTbl rpadvka dyHKUMM, nepsas W BTopas
nponssogHas yHKLMKN, reoMeTpU4eckKuin u U3N4eCcKnii CMbICN MPOU3BOAHOMN,
nepsoobpasHasi, onpedeneHHbld WHTerpan; YyMeHuWe HaxoAWTb acUMNTOThl
rpadouka (yHKUUW; YMEHME BbIYMUCHATb MPOU3BOAHbIE CYMMbl, NPOU3BEAEHMS,
YaCTHOrO U KOMMO3NLMN DYHKLWUA, HAXOOUTb YpaBHEHUE KacaTernbHOW K rpadouky
PYHKUUKN; YMEHME HaxoauTb MPOM3BOAHbIE 3NeMeHTapHbIX OYHKUURA; YMeHune
ucnonb3oBaTb MNPOU3BOAHYKD  AOnA  UCCnefoBaHUs  OYHKUWKA,  Haxo4uTb
HanbornbLUNe N HaMMEHbLUNE 3HaYeHWs PYHKLNIA; CTPOUTb rpadhykn MHOTOYIEHOB
C uCMnofnb3oBaHWEM annapata MaTemMaTU4eckoro aHanusa; npuUMeHsaTb
NPOV3BOOHYIO ONA HaXOXAEHUS Haunydlero pelleHns B MNPUKNagHbIX, B TOM
yucre coumnanbHO-3KOHOMUYECKMX N PU3NYECKUX 3afadax; HaxXoauTb nnowaan u
06beMbI Uryp C NOMOLLBI0 MHTEerparna; NpMBOAWUTL MPUMEPbI MaTeEMaTU4ECKOro
MOAeNMPOBaHUsA C MOMOLLIO AnddepeHumanbHbIX ypaBHEHNI

YMeHve onepupoBaTb MNOHATUMAMM: rpaduk yHKUMKM, obpaTHaa dyHKLKS,
KOMNo3uumsa  OYHKUKUA,  NUHEeHast  YHKUUS, KBagpaTudHasa  pyHKLuMs,
pauvoHanebHast yHKUMSA, cTeneHHas (OYHKLUS, TPUroHoMeTpuieckme gyHKLNK,
obpaTHble TpUroHoMeTpudeckMe YHKLMK, NokasaTtenbHas 1M norapudmuyeckas
YHKLMKW;  yMEHME CTPOUTb rpacpmku  mM3ydeHHbIX  (PYHKLWUA, BbINOMHATL
npeobpasoBaHust rpaduKkoB COYHKLMIW, MCMONb30BaTh rpadukv ANs U3ydYeHus
NPOLECCOB ¥ 3aBUCMMOCTEN, MPU peLleHnn 3adad n3 gpyrmx y4ebHbix npegmMmeToB
M 3adad U3 peanbHOW XXWU3HW; BblpaxaTb (POPMYyNamMu 3aBUCUMOCTU MeXay
BENMMYMHAMW; WUCMOSMb30BaTb CBOWCTBA W rpaduku (PyHKUMKW Ons  pelueHus
ypaBHEHUN, HEPABEHCTB 1 3a4ay C napaMeTpamu; nsobpaxaTtb Ha KOOpAMHATHON
MIOCKOCTN MHOXECTBA PELUEHN YPaBHEHUIN, HEPABEHCTB N UX CUCTEM

YMeHue pellaTh TEKCTOBbIE 3a4ayu pasHbiX TUMNOB (B TOM 4YMCIE Ha MPOLIEHTHI,
JOMNN NYacTu, Ha OBWKEHWe, paboTy, CTOMMOCTb TOBapOB W YCNyr, HAanoru, 3agayu
M3 o6nacTu ynpaeneHus NUYHBIMU U CeMeWHbIMW (UHAHCAMW), COCTaBNATb
BblpaXXeHWsi, ypaBHEHUsl, HepaBeHCTBA M WX CUCTEMbl MO YCMOBUIO 3adauw,
uccnedoBaTb MOSMydEHHOE pelleHMe W oueHvBaTb npaBaornogoGHOCTb
pe3yrnbTaToB; yMeHWe MOAEeNMpoBaTh pearbHble CUTYaUun Ha S3blke MaTeMaTu Ky,
COCTaBIISiTb BbIPAXXEHUs, YPaBHEHWS!, HEPAaBEHCTBA U WX CUCTEMbI MO YCIOBUIO
3afjayu, uccrnegoBaTb MOCTPOEHHbIE MOAENM C  MCMONb30BaHWEM annapaTa
anrebpbl, UHTEPNPeTUPOBaTL NOJyYEHHbIV pe3yrbTaTt

YMeHue onepupoBaTtb MOHATMSIMU: cpefdHee apudMeTudeckoe, MeauaHa,
Hauborbllee M HauMeHbllee 3HayeHusl, pasmax, AWUCNepcusi, cTaHgapTHoe
OTKIIOHEHME 4WUCMOBOrO Habopa; yMeHue Wu3BrekaTb, WHTepnpeTupoBaTtb
uHcopMauuio, NpeacTaBlieHHyl0 B Tabnuuax, Ha OuarpaMmmax, rpadukax,
oTpa)kalolLlylo CBOWCTBa pearnbHbiX MPOLECCOB W SBEHUA; NpeacTaBnsTb
MHpopMaUMI0 C MOMOLLBIO Tabnuy 1 AuarpaMm; uccnefoBaTb cTaTUCTUYECKUe
[AaHHble, B TOM 4uclie C NpUMEHeHMEM rpadndecknx MeTOAOB U 3EKTPOHHBIX
cpeacTB; rpadmyeckn uccregoBaTb COBMECTHble HAOModeHWs ¢ MOMOLLbIO
aviarpamMmm paccevBaHus U NMMHENHOW perpeccum

YMeHne onepupoBaTb MOHATUMAMM: CryyYaWHbIA OMNbIT M Cry4YanHoe cobbiTue,
BEPOATHOCTb  CNy4YamHOro cobbiTWsA; YMEHMe BblYUCHATL BEPOSATHOCTb C
MCMOMb30BaHVEM TrpadPU4ecKnx MeTodoB; MPUMEHSATb (POPMYIbl CIOXKEHUS |
YMHOXEHUA BEPOATHOCTEN, (DOPMYITY NMOSHON BEPOSATHOCTU, chopmyny BepHynnu,
KoMbBuHaTopHble akTbl M OpPMynbl; OUEHUBaTb BEPOSATHOCTU pearbHbIX
COBLITUM;  yMeHMe  onepupoBaTb  MNOHATUAMW:  CRydanmHas  BENUYUHA,




pacnpegeneHMe BeEPOSITHOCTEN, MaTemaTudeckoe OXugaHwe, aucnepcus wu
CTaHOApPTHOE OTKIOHEHWE Cly4YalHOW BENWYMHBLI, (OYHKUMM pacrnpeneneHns u
NMOTHOCTU PaBHOMEPHOro, MnokasaTeNbHOrO U HOopMarnbHOro pacnpeaeneHui;
YMEHVe WCMoNb30BaTb CBOMCTBA W3Y4YEHHbIX pacnpedeneHnid Ons pelleHust
3afay; 3HAaKOMCTBO C MOHATMSIMM: 3aKOH GOSbLUMX YMCer, METOAbl BbIGOPOYHbIX
UccrnefoBaHWin; yMeHWe NpUBOAWUTL MpPUMEpbl MPOSIBIIEHUS 3aKoHa 6OoMbLUMX
yvucen B MPUPOAHbIX W OOGLLECTBEHHbLIX SIBIIEHVSIX; YMEHWe OnepupoBaThb
MOHATMSIMMW: cOoMeTaHue, NepecTaHoBKa, YMCIIO COYETaHuIi, YMCIIO NEPECTAHOBOK;
6uHOM HbloTOHA; YyMEHMNEe NPUMEHSITb KOMOUHATOPHbIE haKThl U paccyXaeHus ans
pelleHns 3adad; OUEeHVBaTb BEPOSATHOCTM pearbHbIX COObLITWUIA; COCTaBNSATb
BEPOSATHOCTHYIO MOAENb U UHTEPMNPETUPOBaTb NONyYeHHbIA pesynbTaTt

YMeHue onepupoBaTb MOHATUAMU: Touyka, MpsiMasi, MIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, Nyd, BenuuuHa yrna, nrocKWiA yron, OBYrpaHHbIA Yron, TpexrpaHHbIii
yron, cKpeliuBalolmecs npaAMble, MNapannenbHoCTb M NepneHauKynsapHOCTb
NPSIMbIX U MIIOCKOCTEN, Yron Mexay NpsiMbIMK1, Yron Mexay NpsiMoii 1 NIOCKOCTbIO,
yron Mexgy nrocKOCTAMW, paccTosiHue OT TOYKM OO0 NJIOCKOCTW, paccTosiHue
Mexay NpsMbIMU, PacCTOsiHWE MeXay NIIOCKOCTAMU; YMEHUE UCMOSb30BaTh Mpu
peLleHnn 3a4a4 U3yd4eHHble hakTbl U TeopeMbl MIaHUMETPUN; YMEHWE OLeHVBaTb
pa3Mepbl OGbLEKTOB OKpYXKaloLWEero Mupa; CTpoUTb MatemMaTuveckne Mogenu ¢
MOMOLLbIO TEOMETPMYECKMX MOHATUA U BENUYMH, pellaTb CBSI3aHHbIE C HUMMU
npakTuyeckue 3agadu

10

YMeHne onepupoBatb MOHATUSMW: nnowadb urypel, obvem urypsl,
MHOrOrpaHHUK, MNPaBUMbHbIA MHOFOrPaHHUK, CeYEeHMe MHOrorpaHHuka, Kyo,
napannenenvnen, npuama, nupamuga, durypa v MNOBEPXHOCTb BpalleHus,
UMNMHAP, KOHyc, wap, cdpepa, nnowags cdepbl, Nowasabs MNOBEPXHOCTH
nMpamuapl, MNpu3Mbl, KOHyca, UuunuHApa, obbem Kyba, nNpPsSIMOYrofbHOro
napannenenunega, nMpaMmugbl, Npu3mbl, UMNUHAPA, KOHyca, Llapa, pa3BepTka
MOBEPXHOCTU, CeYEeHNS KOHYCa W UunMHAapa, napannenbHble OCU UM OCHOBaHMWIO,
ceyeHve Lwapa, NIoCKOCTb, Kacawlasacsa cdepbl, UUnMHApa, KOHyca; yMeHue
CTPOUTb CEYeHWe MHOrorpaHHuka, usobpaaTb MHOrorpaHHUKM, Urypbl u
MOBEPXHOCTU BPALLEHUS, UX CeYEHMWsl, B TOM YWCME C NOMOLLbLIO 3NEKTPOHHbIX
CPeacTB; yMEHMe NpUMeHsATbL CBOWCTBA reoMeTpUYecKknx uryp, CaMoCcTOATENbHO
chopmMynupoBaTtb onpegeneHns wusyyaemblx ¢Uryp, BblABUraTb rUMNOTE3bl O
CBOWCTBax W Npu3Hakax reomeTpundeckmx puryp, 060CHOBbIBaTL UM ONpoBepraTb
UX; yMeHuMe MnpOBOAWUTbL Knaccudumkaumio uryp no pasnvMyHbIM MpU3HaKkam,
BbINOMHATL HEO6X04MMbIE AONOMHUTENBbHBIE NOCTPOEHNS

11

YMeHne onepupoBaTb MOHATUAMU: OBWXKEHME B NMPOCTPaAHCTBE, MapannerbHbIN
nepeHoc, CUMMETPUSA Ha NITOCKOCTU 1 B MPOCTPAHCTBE, NMOBOPOT, Npeobpa3oBaHue
nogobusi, nogoOHble Urypbl; yMeHWe pacno3HaBaTb paBHble U MNOAOOHbIE
durypbl, B TOM 4ucre B MNPUPOOE, WCKYCCTBE, apXMTEKType; MUCMofb3oBaTb
reoMeTpuyecKkne OTHOLLEHUS MpU pelleHun 3afad; HaxoOouTb reomMeTpudeckue
BENUYMHBI (ONMHA, yron, nrowiagb, obbem) Npu peleHur 3agady u3 Apyrux
y4ebHbIX NPEeAMETOB U U3 pearibHOM XU3HW; YMEHWE BbIYMCNATb reoOMeTpuieckme
BEMNWYMHbI (4NWHa, yron, nnowagb, obbem, nrowagb NOBEPXHOCTM), UCMOMb3Ys
n3yyeHHble popMyrbl 1 METOAbI, B TOM YMCTIE: NIoLaib NOBEPXHOCTY Npamuaebl,
npu3mbl, KOHyCca, uunuHapa, nnowagb cdepbl; 06bem kyba, NpsMOYrosisHOro
napannenenvnega, nvpamuibl, MNpuM3mbl, UUNUHAPA, KOHyca, LWapa; YMeHue
HaxoOuTb OTHOLEHMEe 06bEMOB NOLOOHBLIX hUryp

12

YMeHue onepupoBaTb NOHATUAMU: NPAMOYrofbHas cUCTeMa KOOpAMHAT, BEKTOP,
KoopauHaTbl TOYKM, KOOpAMHATbl BEKTopa, CyMMa BEKTOpPOB, Mpov3BeaeHve
BEKTOpa Ha YMCIo, pasfoxeHue BekTopa no Gasucy, ckansipHoe npousBeaeHwve,
BEKTOpHOE MNpou3BedeHue, Yron Mexay BeKTopamu; yMeHWe WCMonb3oBaTb
BEKTOPHbIV 1 KOOPAUHATHBIN METO AN peLleHUsl reoMeTpUYeckmx 3aaay 1 3agay
OpPYrmx y4ebHbIX NpeamMeToB

13

YMeHve BbIOMpaTb NOAXOAALMW MeTod AN pelleHus 3agadvn; NoHUMaHue
3HAYUMOCTU MaTEMAaTUKN B U3YYEHUN NPUPOLHBLIX U 0BLLLECTBEHHbIX MPOLECCOB U
SIBMEHWIA; YMEHMEe pacno3HaBaTb NPOsIBIIEHME 3aKOHOB MaTeMaTUKN B UCKYCCTBE,




ymMeHune npmneognuTb NnpuMepbl MateMaTU4eCKmnx OTKprTI/lIZ pOCCI/IIZCKOVI n MMpOBOIZ
MaTemaTU4eCKon Hayku

Tabnuua 12.1

MepeyeHb aNeMeHTOB codepkaHus, npoeepsieMblx Ha EM3
no MaTemaTtuke

Kon [NpoBepsieMbln 3aNEMEHT coaep)KaHus
1 Yuncna v BblMMCEHMS
1.1 HaTtypanbHble 1 uenble Yncna. MNMpusHaku enMMocTy LenbiX Yncen
1.2 PauuvoHanbHble Yncna. O6bIKHOBEHHbIE U AeCATUYHbIE OpOOU, NPOLEHTLI, 6E€CKOHEYHbIE

nepvognyeckue gpobu

13 ApupmeTnyeckmin KopeHb HaTypanbHoOW cTeneHun. [encteusa ¢ apudmeTUdecKumMmm
KOPHSAMW HaTyparnbHOW CTeNeHu

1.4 CteneHb C uenbiM nokasatenem. CTeneHb C pauuoHanbHbIM nokasatenem. CBolcTBa
cTeneHu
1.5 CMHyC, KOCMHYC M TaHIeHC YWCIIOBOrO aprymeHTa. APKCUHYC, apKKOCUHYC, apKTaHreHc

YMCIOBOTO aprymeHTa

1.6 Jlorapudm yucna. JecatuuHble n HaTypanbHble norapnMbl

1.7 HenctButencHble yucna. ApudpmeTtmyeckne onepaumm ¢ AeNCTBUTENbHLIMU YUCHIaMU.
MpubnuxeHHble BbIYMCIIEHUSA, MPaBWIa OKPYrIeHWs, NpUKuAKa M oueHKka pesynbTaTta
BblYUCIIEHUN

1.8 lMpeobpasoBaHne BbipaXXeHUN

1.9 KomnnekcHble ynucna

2 YpaBHeHUS 1 HepaBeHCTBa

2.1 Llenble n gpobHo-paumnoHaneHble ypaBHEHUS

2.2 MppaumoHanbHble ypaBHEHUS

2.3 TpuroHoMeTpuieckne ypaBHeHUS

2.4 MokasaTenbHble N norapudMmU4eckne ypaBHeHUst

2.5 Llenbie 1 gpobHo-paunoHanbHble HepaBeHCTBa

2.6 WppaumoHanbHble HepaBeHCcTBa

2.7 MokasaTenbHble N norapudmMmU4eckne HepaBeHCTBa

2.8 TpuroHoMeTpudeckne HepaBeHCTBa

2.9 CucTtembl U COBOKYMHOCTM YPaBHEHUI N HEPABEHCTB

2.10 YpaBHeHUs1, HepaBeHCTBa N CUCTEMbI C NapaMeTpamu

211 MaTtpuua cuctembl NMHENHLIX YpaBHeHWA. Onpegennutens MaTpulbl

3 DyHKUNKN 1 rpadrKu

31 dyHKUMA, cnocobbl 3agaHusa pyHKuun. Mpadmk dyHKLuK. B3anmHo obpaTHblie QyHKL MK,




UeTHble 1 HeveTHble byHKLMW. [Meproanyeckme oyHKLUM

3.2 O6nacTb onpegeneHnst 1 MHOXECTBO 3Ha4YeHUn yHKUMK. Hynm doyHKUmnn. NpomexyTku
3HaKoNOCTOAHCTBA. [1pOMEXYTKM MOHOTOHHOCTU (PyHKUMM. MakCcumymbl U MUHUMYMBbI
dyHKUMKN. Hanbornbluee 1 HaumeHbLuee 3HaYeHne OYHKLMM Ha NPOMEXYTKE

3.3 CTteneHHasa yHKUMSI C HaTyparnbHbIM M LenbiM nokasatenem. Ee csoncTtBa u rpaduik.
CeoicTtBa 1 rpadrk KOpHSl N-O CTeneHun

34 TpuroHomMeTpudeckune yHKL MU, X CBONCTBA U rpadpukin

3.5 MNokasaTenbHas 1 norapudmmyeckas QyHKLNK, NX CBOUCTBA U rpadukn

3.6 Touku paspbiBa. ACUMNTOTbI rpacdpukoB dyHKLMIR. CBOMCTBA PYHKLINIA, HEMPEPbIBHBLIX HA
oTpeske

3.7 MocnepoBaTtenbHOCTU, CNOCODLI 3aaaHna nocneaoBaTeNbHOCTEN

3.8 ApumeTrdeckas n reomeTpuydeckas nporpeccun. opmyna CrnoXxHbiX NPOLLEHTOB

4 Havana matemaTtnyeckoro aHanmsa

4.1 MpownssogHas pyHKLMK. [poM3BOAHBIE 3NEMEHTAPHBLIX YHKL WA

4.2 MpMeHeHne Npon3BoaHON K UCCnenoBaHmio hYHKLMIN HA MOHOTOHHOCTb Y 3KCTPEMYMBbI.

HaxoxgeHne HanbonbLLIEro U HAaMMeHbLLEro 3Ha4YeHUs d)yHKLI,I/Il/I Ha OTpe3kKe

4.3 MepBoobpasHas. NHTerpan
5 MHoxecTBa 1 forvka
51 MHoecTBO, onepaunn Hag MHoxecTBaMmu. [uarpammbl dunepa - BeHHa
5.2 Jloruka
6 BepoAaTHOCTb M cTaTUCTKKA
6.1 OnucaTenbHasa cTaTtucTmka
6.2 BeposaTHoCTb
6.3 KombuHaTopuka
7 MeomeTpus
7.1 ®durypbl Ha NNOCKOCTU
7.2 MpsiMmble 1 NNOCKOCTU B NPOCTpaHCTBE
7.3 MHororpaHHuKK
7.4 Tena v NOBEPXHOCTM BpaLLeHUs
7.5 KoopauHatbl U BEKTOPbI

105) nyHkT 113 gononHuTb nognyHkTom 113.9 cnegytowlero cogepxaHusi:

"113.9. B (pepepanbHblX W pervoHarnbHbIX Mpouedypax OueHKM KavecTBa obpasoBaHus
ucnonb3yeTcs nepeyeHb (koaudmkaTop) pacnpeferieHHbIX Mo Kraccam npoBepsieMbiX TpebosBaHun K
pe3yrnbTataM OCBOEHUS OCHOBHOW obpasoBaTerlbHOW mporpammbl cpeaHero obuiero obpasoBaHus U
3M1EMEHTOB cofepXaHus Mo UHopMaTUKe.
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Tabnuua 13

MpoBepsieMble TpeboBaHUs K pe3yrbTaTamMm OCBOEHUSI OCHOBHOW
obpaszoBarenbHoM nporpammsbl (10 knacc)

Kon lMpoBepsieMble NpeaMeTHbIE pe3ynbTaTbl OCBOEHMS OCHOBHOM 0Opa3oBaTenbHON
NpoBEpPSEMOro nporpamMmbl cpegHero obuiero obpasoBaHus
pesynbTarta
1 Mo Teme "LincppoBas rpamoTHOCTL"
1.1 BnageHve npeactaBneHMsaMM o poniv MHopmaumnm n CBsi3aHHbIX C HEV NPOLIECCOB
B Npupoae, TEXHUKE N o0LlecTBe, NOHATUAMM "MHdopmaums”, "MHopMaLMOHHbIN
npouecc”, "cucrema", "KOMMOHEHTbl CUCTEMbLI", "CUCTEMHbIN  3AdpeKkT",

"WHpopMaumoHHaa cuctema", "cuctema ynpasrneHus"; BnageHve MeTofamu
novcka uwHdopmauum B ceTu VIHTEpHET; yMeHMe KpWUTUYECKM OLeHMBaTb
MHOpMaLno, MONyYeHHyo M3 ceTu IHTepHeT

1.2 YMeHue xapaktepr3oBaTtb 60nbLINe AaHHbIE, IPUBOANTE NPUMEPbLI UCTOYHMKOB NX
Nony4eHns U HanpaBIiEHUS UCMONb30BaHWS

1.3 MoHMMaHWe OCHOBHbIX MPUHLMWMOB  YCTPOWCTBA U  (PYHKLMOHMPOBaHUA
COBPEMEHHbIX CTaLMOHaPHbIX Y MOBUIbHBLIX KOMMbIOTEPOB; TEHAEHUUI pa3BUTUA
KOMMbIOTEPHbIX TEXHOJSIOTUIA; BiageHue HaBblkaMu paGoTbl C onepaluoHHBbIMM
CMCTEMaMM U OCHOBHBIMW BUAAMW NMPoOrpaMMHOro obecrnedeHvsl Ans peleHus
y4ebHbIX 3afay no BeibpaHHOW crieumanMaauum

2 [No Teme "TeopeTudeckme OCHOBbI MHGOPMATUKK"

2.1 MoHMMaHWe  OCHOBHbIX MPWHUMWMOB  AWCKPETM3auuM  pasfuyHbIX  BUAOB
uHopMaUnY; yMeHWe ornpenensTb WHPOPMALUOHHbLIA 06bEM TEKCTOBbIX,
rpadun4eckrx 1 3BYKOBbIX AaHHbIX NMPY 3a4aHHbIX NapameTpax AUcKpeTm3aLum

2.2 YMeHne CTpouTb HepaBHOMEpPHble Kodbl, Aonyckawoliue OAHO3Ha4YHOe
AekoaunpoBaHue coobLlieHunin (MpeduKCcHbIe KoAbl); UCMONb30BaTb MpocTenllve
Kodbl, KOTOpble NO3BOMNSAOT OGHAPYXMBaTb M UCMPABNATL OLMGKK Npy Nepedaye

OaHHbIX
2.3 BrnageHve  TeopeTuyeckum — annapaToMm,  MO3BONSIOWMUM  OCYLLECTBRSATb
npegcTaBrieHMe 33JaHHOrO HaTypasibHOrO 4Yucra B pasfuyHbiX CcUcTemMax
cuucneHus
2.4 BnapeHue TEOPETNYECKNM annapaTom, No3BOMSAOLLUM BbINONHATH

npeo6paaoBaHMﬂ JTIOrn4ecKnx Bblpa)KeHI/IIZ, NCNOJ1b3yA 3aKOHbI anre6pb| JTIOrMKun

3 o Teme "MIHdhopMaLNOHHbIE TeXHOOrnN"

31 YMeHne  co3gaBaTb  CTPYKTYPUPOBAHHBbIE  TEKCTOBbIE  [AOKYMEHTbI
OEMOHCTpPaALUMOHHbIe  MaTepuanbl  C  WUCMOMb30BaHMEM  BO3MOXHOCTE
COBPEMEHHbIX MPOrpaMMHbIX CPeACcTB U 06ravHbIX CEPBNCOB

"
7

3.2 YMeHue ncnosnb3oBaTh TabnnyHble (pensiuMoHHble) 6a3bl A4aHHbIX, B YACTHOCTMH,
COCTaBNATb 3anpocbl B 6a3ax gaHHbIX (B TOM YWCHEe BblMUCIISIEMblE 3aMpochl),
BbIMONHATL COPTUPOBKY W MOUCK 3anuceir B 06ase [aHHbIX; HaMOMHATb
pa3paboTaHHyto 6a3y gaHHbIX

3.3 YMeHMe MCnonb30BaTh 3MEKTPOHHbIE Tabnuubl ANS aHanusa, NpeacTaBneHns u
06paboTkn AaHHbIX (BKMOYas BblYMCIIEHNE CYMMbl, CPEAHero apmgpmeTnieckoro,
HanbonbLUEro N HAMMEHBLLErO 3HAYEHUI, peLLeHne ypaBHEHWN)

Tabnuua 13.1

MpoBepsiemble anemeHTbl cogepxanus (10 knacc)



Kog

I'IpOBepﬂeM bl 9NEMEHT coaepxaHua

LindpposBasa rpamoTHOCTb

11

MpuHUMNbl paboTbl koMMbtoTepa. epcoHanbHbIN KOMMbIOTEP. BbIGoOp KOHMUrypaumm
KOMMbIOTEPA B 3aBUCUMOCTM OT peLlaemMblX 3agay

1.2

OcHoBHble  TeHOeHuun Pa3BUTNUA  KOMMbIOTEPHbLIX TEXHOMOT M. I'Iapanneanb|e
BblHUCINEHUA. MHoronpoueccoprle CUCTEMBbI. Cyl'lepKOMI'IbI'OTepbl. MMKpOKOHTpOJ’IJ’Iepr.
PO6OTI/I3MpOBaHHbIe npon3BoacTBa

13

darinosasi cuctema. Nouck B pannoson cucreme. OpranHnsaums xpaHeHus 1 0bpaboTkm
OaHHbBIX C UCMOJIb30BaHUEM MHTEPHET-CEPBUCOB, 0BMaYHbIX TEXHOOMUA 1 MOBUIbHBIX
YCTPOWCTB

TeopeTunyeckne 0CHOBbI MHGOPMaTUKK

2.1

MHdopmauua, gaHHble W 3HaHUS. YHMBepcanbHOCTb AMCKPETHOro npeAcTaBreHus
nHdopmaumu. [IBonyHoe koanpoBaHue

2.2

PaBHOMeprIe N HepaBHOMEPHbIE KOObI. Ycnosue ®aHo

2.3

Moaxoapl k nsmepeHuno nHpopmauun. CylHoCcTb 06beMHOro (andgasnTHOrO) nogxoaa K
n3MmepeHuntio MHopmauum, onpegeneHne buta ¢ TOYKM 3peHna andaBUTHOrO nogxoaa,
CBA3b Mexay pasmepom andasuta U MHPOPMALMOHHBIM BECOM cumBona (B
NpeanonoOXeHUM O PAaBHOBEPOSATHOCTY NOSBNEHNS] CUMBOSIOB), CBSI3b MEXAY eAUHULLaMU
namepenHus nicpopmaumu: 6ut, 6ant, Kbant, MéanT, M6ant. CywHOCTb cogepxaTenbHOro
(BEPOATHOCTHOrO) NOAXO4A K M3MepeHUo nHdopmaumm, onpegeneHme 6uta ¢ nosmuum
coaepaHust coobLLeHUs

2.4

WHdopmaumoHHble npouecchl. NMepenada mnHdopmaumn. VICTOMHMK, NPUEMHMK, KaHan
CBSA3M, curHan, koguvpoBaHue. VckaxeHue wuHgpopmaumm npu nepegade. CkopocTb
nepegayum gaHHbIX N0 KaHany CBA3W. XpaHeHne nHdopmauum, obbem namatu

2.5

Cuctembl. KOMMOHEHTbI cucTeMbl U KX B3ammogencteme. CucTembl ynpaBneHus.
YnpasneHue kak nHdopMauMoHHbI npouecc. ObpaTHas cBA3b

2.6

Cuctembl cuncneHus. PasBepHyTasi 3anmcb LenbiX U OpoBHbIX YMcen B MO3ULMOHHBLIX
cuctemax cumcneHusi. CBOMCTBa MO3ULMOHHOWM 3anmcu 4ucra: KonmyecTBo uundp B
3anucu, Npu3Hak OenMMOCTW Yuclla Ha OCHOBaHME CUCTEMbl CYMUCNEHUS. ANTOpUTM
nepesoga LENoro yvMcna m3 P-MYHOM CUCTEMBI CHWUCIEHMS B OECATUHHYIO. ANroputM
nepeBoga KOHeYHOM P-n4Hom Opobu B AECATUYHYHO. ANTOPUTM NepeBoda Lienoro Yucna
M3 [OeCATUYHOM CUCTEMbI cYMCneHua B P-udyHyto. [IBOoMyHasi, BOCbMepuyHasi W
LecTHagLuaTepuyHasl CUCTEMbI CHUCIIEHUs, NMEPEBOL YNCENT MeXOY STMMU CUCTEMAMM.
ApndmeTrieckue onepaumm B MO3ULMOHHBIX CUCTEMAX CHUCTIEHUS

2.7

I'Ipe/J,CTaBneHme LenbiX N BelweCTBEeHHbIX YUCET B NAMATU KOMMNbIOTEPA

2.8

KogoupoBaHne TekctoB. Kogupoka ASCIl. OpgHobGanTHble kogupoBku. CrtaHgapT
UNICODE. Koguposka UTF-8. OnpegeneHve WHGOOPMAUMOHHOTO OObeMa TEKCTOBbIX
Ccoo0LLEeHUI

2.9

KogupoBaHue wu3obpaxeHuni. OueHka WHGPOPMaLUMOHHOIO oOO0bemMa pacTpoBOro
rpaduyeckoro n3obpaxkeHus npu 3agaHHOM paspeLleHnn 1 rnyGuHe KogMpoBaHUs LBeTa.
KogupoBaHue 3Byka. OueHka WH(pOpMaLMOHHOrO ObObemMa 3BYKOBbIX AaHHbIX Mpu
3ajaHHbIX YacToTe AUCKPEeTM3aL MM U pa3psaHOCTU KOOMPOBaHUS

2.10

Anrebpa norukn. BbickasbiBaHus. Jlormyeckne onepauuu. Tabnuubl WUCTUHHOCTU
Nnorndeckux onepaunn "ansbloHKUMNA", "KOHBbIOHKUMS", "uHBepcus", "mMmnnukauumsa”,
"akBmBaneHums". Jlorndeckme BblpaxeHusi. BbluMcneHne nornm4eckoro  3Ha4vyeHus
COCTaBHOI0O BbICKa3blBaHWUSI MPU U3BECTHbIX 3HAYEHUSIX BXOOSLLMX B HEFO 3fIEMEHTapPHbIX
BbICKa3blBaHU. Tabnunubl MICTUHHOCTM NTOFMYECKNX BblpaXKeHWUi. Jlorndeckue onepaumm u




onepauun Hag MHOXecTBaMu. anMepr 3aKOHOB anre6pb| NOrUKN. OKBMBANEHTHbIE
r|pe06pasoBaH|/|ﬂ JTIOrn4ecknx Bblpa)KeHI/II7I. Jlornyeckue (byHKLI,I/II/I. nOCTpoeHI/Ie
JIOr'M4EeCKOro BblpaXXeHna ¢ OaHHOM Tabnuuen WCTUMHHOCTU. JlorMvyeckne 3nemMeHTbl
KOoMnboTEpPA. Terrep. CymmaTop. HOCTpoeHI/Ie CXeMbl Ha Jnorm4eckmx arieMeHTax no
JTOrmM4eCKomMy BblpaXXeHuIo. 3anucbk normnveckoro BblpaXeHud no norn4yeckon cxeme

3 WHopmaLMoHHbIE TEXHONOM MK

3.1 TekcToBbIN Npoueccop. PegaktnpoBaHue n dopmatupoBaHue. lNMposepka opcorpadum n
roammatukn. CpepctBa mnoucka W aBTo3aMeHbl B TEKCTOBOM — MpoLeccope.
Ucnonb3oBaHue ctunen. CTpyKTypuUpOBaHHble TEKCTOBble AOKYMeHTbl. CHocKw,
ornaeneHune. O6nayHble cepBuckl. KonnektneHasa paboTta ¢ JOKYMEHTOM. VMIHCTpYMEHThI
peueH3npoBaHNa B TEKCTOBbIX npoueccopax. [enosas nepenucka. Pedpepar. MNpasuna
LUMTMPOBaHNA UCTOYHMKOB M odpopmneHus bubnuorpadmdeckux ccbiniok. OdopmMneHune
cnucka nuTtepaTtypbl

Tabnuua 13.2

MpoBepsiemble TpeboBaHMA K pe3ynbTaTaM OCBOEHUST OCHOBHOMN
obpasoBartenbHon nporpammsl (11 knacc)

Kog [MpoBepsieMble NpeaMeTHbIE pe3yrnbTaThl OCBOEHUSA OCHOBHOM 0bpa3oBaTenbHOM
npoBepsemMoro nporpaMmbl cpegHero obLero obpasoBaHus
pesynbTara
1 Mo Teme "LindpoBasi rpaMmoOTHOCTL"

1.1 Hanuuve npenctaBneHMn O KOMMbIOTEPHBIX CETAX U MX PONIU B COBPEMEHHOM
mMupe; 06 oOwmx npuHUMNax paspaboTku M YHKLMOHUPOBAHUSA WHTEPHET-
NPUNOXEHNI

1.2 YMeHne opraHu3oBbiBaTb  NMYHOE  UHGPOPMAUMOHHOE  MPOCTPAHCTBO C

UCNONb30BaHUEM pasnUYHbIX CPeacTB UMPPOBbLIX TEXHOMOrMA; MOHUMaHue
BO3MOXHOCTEN LM(PPOBLIX CEPBUCOB FOCYOAPCTBEHHBLIX YCNyr, UUEMPOBbLIX
obpasoBaTesibHbIX CEPBUCOB; MOHMMAHUE BO3MOXHOCTEM WU OrpaHUYEHWUi
TEXHOJIOTMA WUCKYCCTBEHHOIO WHTEMNEKTa B pa3nuyHbiX 0bnactax; Hanuyuve
npegcrtaBneHnn o6 Mcnonb3oBaHNM MHPOPMAaLMOHHBIX TEXHOMOTMI B pasnmnyHbIX
npodeccmnoHanbHbIX cepax

2 Mo Teme "TeopeTuyeckne ocHOBbI MHOPMATUKN"

2.1 BnageHve TeopeTUieckuM annapaTtom, No3BONAILLMM onpeaenaTb KpaTyanunii
NyTb BO B3BELIEHHOM rpade U KOMUYECTBO MyTei Mexay BeplunmHamu
OPVEHTUPOBAHHOIO aLMKNNYECKoro rpada

3 Mo Teme "AnropuTmel U NporpaMmmmpoBaHue”

3.1 YMeHne yntatb U NOHUMAaTb NPOrpamMmmbl, PeanuayoLne HeCnoXHble anropuTMbl
06paboTKM YNCNOBBIX U TEKCTOBLIX AaHHbIX (B TOM YMCIE€ MAaCCUBOB Y CUMBOJSIbHbIX
CTPOK) Ha BbIOpaHHOM ANsi U3y4eHUs YHUBEPCANbHOM S13blKe MPOrpaMMmpPOBaHNS
BbicOokoro ypoBHs ([ackanb, Python, Java, C++, C#); ymeHvne aHanusvMpoBaTtb
anroputMbl  C  UCMOMb3oBaHMeM Tabnuy TpaccupoBKM, onpegensts ©6e3
MCNONb30BaHUsI KOMMbIOTEPA pe3ynbTaTbl BbINOSIHEHUST HECIOXHbBIX NPOrpaMmm,
BKIMIOYAOLLNX LUMKMbI, BETBMEHUS W MOANPOrpaMmmbl, NpWU 3afaHHbIX UCXOLHbIX

AOaHHbIX

3.2 YmeHue MOﬂVId)VILJ,VIpOBaTb roToBbl€ nporpamMmbl Ond pelleHnAa HOBbIX 3aaad,
ncnosnb3oBaTtb UX B CBOUX Mporpammax B Ka4decTtBe noanporpamm (npou,e/:l,yp,
YHKLMI)

3.3 YMeHne peanu3oBaTb 3Tanbl peleHus 3adad Ha KOMMblTepe; YMeHue

peanv3oBbiBaTb Ha BbIOpaHHOM ANs U3yYeHust SA3blke MporpammMuMpoBaHuUs




Bblcokoro ypoBHa (lMackanb, Python, Java, C++, C#) TunoBble anropuTmbl
06paboTKM Ymcen, YNCNOBbLIX NOCNEAOBATENBLHOCTEN U MAaCCUBOB: NpeacTaBneHne
yncna B BuAe Habopa MPOCTbIX COMHOXMWTEMEW; HaxoXOeHue MaKCUMarnbHOW
(MMHUManbsHoOR) Undpbl HATYpasnbHOro YMcna, 3aNUMCaHHOro B CUCTEME CHUCTIEHNSA
C OCHOBaHueM, He npesbiwatowmm 10; BbluncneHme 0006LLEHHBIX XapaKTEPUCTUK
31IEMEHTOB MacCcKBa Wi YUCIIOBOW NOCNeaoBaTeNbHOCTM (CyMMbI, MPOU3BELEHMS
cpegHero apudMeTU4ecKoro, MUHVMMAaNbHOTO W MakKCMMAaslbHOrO 3J1IEMEHTOB,
KOnvM4ecTBa 3/IEMEHTOB, YAOBMETBOPSOLINX 3aJaHHOMY YCITOBUIO); COPTUPOBKY
3MIeMeHTOB Maccuea

Mo Teme "MHdopMaLNOHHbIE TeXHOMOrNN"

4.1

YMeHue wucnonb3oBaTb KOMIMbKOTEPHO-MaTeMaTnu4eckne moaesnim Ona aHanumsa
006BbEKTOB W npoLeccos: d)OpMyJ'IMpOBaTb uenb mMoaennpoBaHUA, BbINOJTHATb
aHanm3 pes3ynbTaTtoB, MNOJIydeHHbIX B Xo4e MOoAeNmMpOoBaHuA; oOueHMBaTb
afeKBaTHOCTb Mogenun moaenmpyemMmomy 06'beKTy nnn npoueccy, npencrasiiAaATb
pe3ynbTaTbl MOAETMPOBaHUA B HAarndgHom smge

LIOKYMEHT MOAMWCAH 3NEKTPOHHOM NMOANWCHIO
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