[Tpunoxenne NoS k mpukazy Ne402 ot
29.08.2025.

Tabnuma 1
MatemaTuka. [IpoBepsiemble TpeOOBaHHS K pe3y/IbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTesIbHON MporpamMMsl (5 Kiacc)

Ko mpoBepsieMoro [IpoBepsiembie MpeaMeTHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
pe3ynbTaTa 00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus
1 Urcima 1 BEIUMCIICHHUS
11 [lonnMaTh ¥ NPAaBWIBHO YHOTPEONSTh TEPMHUHBI, CBSI3aHHBIC C
HaTypaJbHBIMU YMCJIAMH, OOBIKHOBEHHBIMH M ICCATHYHBIMHU APOOSIMHU
12 CpaBHUBaTh M VIOPSIAOYMBATH HATypalbHBIE 4YHCIIA, CPaBHUBATh B

HpOCTCfII.HHX cJIydasax OOBIKHOBEHHEIE ,Z[pO6I/I, ACCATUYHBIC I[pO6I/I

COOTHOCHTH TOYKY Ha KOOPAMHATHON (YMCIOBOM) TpsIMOH ¢
13 COOTBETCTBYIOIIUM €M YHCIOM U H300pakaTb HaATypalbHBIE YHCIIA
TOYKAMH Ha KOOPAMHATHOM (YMCIIOBOM) MpsIMO

BBINTOIHATE apI/I(I)MeTI/IIIGCKI/IC ILCIZCTBHﬂ C HATypaJIbHBIMU YHUCJIaMH, C

14 OOBIKHOBEHHBIMH JAPOOSIMU B MPOCTEHIINX CITydastx

1.5 BEIOTHATE TPOBEPKY, NPUKHUJIKY PE3yIbTaTa BRIYMCICHUNA

1.6 OKpyIJIsITh HaTypaibHbIE YHCIIA

2 PernieHnie TEKCTOBBIX 3a]a4

21 Perrate TEKCTOBBIC 3a7audl apU(METHYECKHM CIIOCOOOM M C MOMOIIBIO
OpPTaHU30BAaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHAHTOB

29 Periate 3amauu, cojepiKalie 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMYUHBL:
CKOpOCTh, BpeMsl, paCCTOSIHUE, 11€Ha, KOJINYECTBO, CTOUMOCTh

23 lcnonb30BaTh KpaTKUE 3alUCH, CXEMBbl, TaONUIbl, O0O3HAYEHUS MpU

CIICHHUM 3aa4

Ilonp30BaThCd OCHOBHBIMH €IUHUIIAMH U3MCPCHUSA: ULCHBI, MACCHhI,
2.4 PaCcCTOAHUA, BPEMCHHU, CKOPOCTHU, BbIPAKATH OJHU CAWHUIBI BCINYHUHBI

Hyepes Ipyrue

HSBJ’ICK&TB, AHAJIU3UPOBATh, OLICHUBATH I/IH(I)OpMaI_II/IIO, MMPEACTAaBJICHHYIO B

2.5 rabnuile, Ha CTOJI0YaTON quarpaMmme, HHTEPIPETUPOBATh MPEACTaBICHHBIC
TaHHBIE, HCTIOIH30BATh JAaHHBIC IPH PEIICHUH 3a7a4
3 Harmsigaas reometpust
31 [Toyb30BaThCsl TEOMETPUYCCKUMH TTOHATHSAMHU: TOYKA, MpsMasi, OTPE30K,
JTyd, YTOJI, MHOTOYTOJIbHUK, OKPY)KHOCTE, KPYT'
39 [TprBOINTE TPHEMEPHI OOBEKTOB OKPYIKAIOMIETO MUPA, UMEIOIUX (opMYy)|

M3Y4YEHHBIX T€OMETPUUECKUX QUTyp

lcriop30BaTh TEPMUHOJNIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpLIMHA CTOPOHA;
3.3 C MHOTOYTOJBHUKAMH: YTOJ, BEpIIMHA, CTOPOHA, JHaroHallb; C
OKPYKHOCTBIO: pajInycC, TUAMETP, EHTP

I/I306pa)KaTB N3YUYCHHBIC I'COMCTPHYCCKUC (I)I/IprBI Ha HEJIMHOBAaHHOU U

3.4 N s
IKJICTYaTOU 6yMare C IOMOUIBIO NUPKYJIIS U JIMHCUKU

HaxoauTs IMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C ITOMOLIBIO
3.5 IIMHEMKH, CTPOUTh OTPE3KU 3aJaHHOW JJIMHBIL, CTPOUTH OKPYKHOCTH
3aJJaHHOTO paanyca

1 crionp30BaTh CBOMCTBA CTOPOH U YIVIOB IIPSMOYTOJIbHUKA, KBaJpaTa JJIs
X TIOCTPOECHUS, BBIYMCIICHUS ILIOIIAIN U IEPUMETPA

3.6




BbIuuciATh MEepUMETp W IUIOIIAAb KBajapaTa, MpsSMOYTrolbHUKA, (UTyp,

3.7 COCTaBIICHHBIX U3 TPSMOYTOJILHUKOB, B TOM 4HcIe (HUTYD, H300paKEHHBIX
Ha KJIeTyaToi Oymare
38 [Tonmp30BaTbcsi OCHOBHBIMH ~METPUYECKUMH CIUHHIIAMH  HM3MEPEHHS

JUTMHBI, TUTOLIA T, BEIPA)KATh OJTHH €IMHHIIBI BEJIMYUHBI Yepe3 IPYyrue
Pacrio3naBate mnapaienenunes, KyO, HCIOJIb30BaTh TEPMUHOJIOTHIO:
3.9 BepimnHa, pedpo, TpaHb, H3MEPEHHS; HAXOAUTh  HM3MEPEHHUs
nmapajuiesienunena, Kyoa

Boruuciate 00beM KyOa, mapajuieNenumnea no 3aJaHHbIM H3MEPEHHSIM,

3.10
MOJIb30BAaThCS €AMHUIIAMH U3MEPEHUs: 00beMa
311 PeraTe HeCIOXXHBIC 337a4l Ha M3MEPEHUE T'€OMETPUYECKUX BEIWYHH B
' MPAaKTHYECKUX CUTYaIHsIX
Tabnuua 2
[TpoBepsiemble JI€MEHTHI coiepkanus (5 Kitacc)
Ko [TpoBepsieMblii SJIEMEHT COJepIKaHHsI

1 [HarypanbHble yncia 1 HyJIb

11 HatypansHoe umucio. Psn HatypanpHbix umncen. Yucno 0. M3o00pakeHue HaTypambHBIX
4KMCesl TOUKaMy Ha KOOPAMHATHOM (4K CII0BOM) IpsAMOI

12 [To3unmonHass cucremMa cuucieHus. Pumckas Hymepanusa. JlecsaTudHas CHCTEMA
CUMCIICHMS

CpaBHEHUE HATYpaIbHBIX YUCEII, CPAaBHEHUE HATYpPaIbHBIX Yucel ¢ HyleM. OKpyrieHue
HATYpaJIbHBIX YUCEIT

CroskeHue, BRIYUTaHUEe, YMHOKEHUE U JICTICHUE HATypaIbHBIX Yrcesl. CBOMCTBO HYIISI TPU
CIIOKCHHMH, CBOWCTBAa HYJIS W EIUHHWIBI TPH yMHOXEHWH. [lepemecTuTenbHOEe U
COUETATEeNIbHOE CBOMCTBA (3aKOHBI) CIIOKCHHUS W YMHOXEHUS, paclpeaciUTeIIbHOS
CBOMCTBO (3aKOH) YMHOKEHUS

lcnions3oBaHue OyKB i1 0003HAYEHHUS HEU3BECTHOTO KOMIIOHEHTA U 3alUCH CBOMCTB
aprudMeTHUeCKuX NelcTBUI

JlenuTenu M KpaTHBIE YHCTIa, Pa3JIoKeHHE Ha MHOXHUTENHU. [IpocThie U cocTaBHBIE YHUCIA.
[ [pu3naku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM

CtTereHb ¢ HaATypaJbHBIM TIOKa3aTeleM. 3alKch YUCIa B BUAE CYMMBI Pa3psSaHBIX
ClTaraeMbIX

UucnoBoe BbIpakeHHE. BplunclieHWe 3HAYEeHUN UWCIOBBIX BBIPAKECHUM, MOPSIOK
BHITIOJTHEHHS JelcTBUN. Vcmonp3oBaHUE TMpPU BBIUMCICHHUSX MEPEMECTUTENBHOTO U
COUETATENILHOTO CBOMCTB (3aKOHOB) CIIOKEHHSI M YMHOXEHHUS, PaCIpeAeTUTEIILHOTO
CBOICTBA YMHOKEHUS

2 |Ipobu

[IpencraBnenne o qpodu Kak croco0e 3anmucy 4actu BeuarHbl. OOBIKHOBEHHBIC TPOOH.
21 [[paBunbHBIE W HETpaBWIbHBIE ApoOu. CMemanHas ApoOk, MPEACTABICHHE CMEIIaHHOU
ITpOOY B BHJIC HEMTPABWIILHOM APOOH W BBIJICIICHUE [IEJI0W YaCTH YHCIIa U3 HEMPaBUIBHON
mpo6u. M3o0pakenne npoder TouKaMy Ha YUCIOBOW MIPSIMOit

29 OcHoBHOe cBolcTBO apodu. Cokpamenue napoGeil. IlpuBenenue npoOu K HOBOMY
sHamMeHaTeno. CpaBHEHHE apodei

CriokeHue W BBIYMTAHHUE IpoOel. YMHOXKEHHE W JeNIeHHe ApoOei, B3anMHO-00paTHEIC
Ipo6u. HaxoaeHne 4acTu 1eoro U 1eyioro 1o ero 4acTu

1.3

14

1.5

1.6

1.7

1.8

2.3




Jlecsitmunas 3amuch apoOeit. [IpencraBienue nqecaTHUHOM ApoOu B BUIE OOBIKHOBEHHOM.
2.4 M300paxkeHue JeCATHYHBIX ApoOei TOYKaMW Ha 4YUCIOBOH mpsimMoil. CpaBHEeHHE
IECATUYHBIX Opo0Oeii

2.5 |ApudmeTndeckue IeUCTBHS C JeCATHYHBIME Apo0siMu. OKPYTIICHUE ECATUUHBIX po0ei

3 [PemeHue TEKCTOBBIX 3a1a4

3.1 |Perienre TEKCTOBBIX 3a/1a4 apU(PMETHUECKHM CIIOCOOOM

32 Pernrenne morndeckux 3aaay. Pemrenne 3aJa4 nepe60p0M BCE€X BO3MOXKHEBIX BApHaHTOB.
" Mcrons3oBanue IIpu pCIICHNH 3aaa4 Ta6J'II/II_[ Hn CXEM

Penrenne 3aaa4, COACpIKAIINX 3aBUCUMOCTHU, CBA3BIBAIOIIUE BEJINYNHBI: CKOPOCTb, BpEMAI,
33 PacCTOAHHUE, ICHY, KOJINYCCTBO, CTOMMOCTD. EI[I/IHI/II_[BI HU3MEPCHUA: MaCCHI, O6’beMa, IICHBI,
pacCTOAHNA, BPEMCHH, CKOPOCTH. CBs13b MCXKAY CAWMHUOAMH HU3MCPCHUS KaX(,HOﬁ
BCJIMYHNHBI

3.4 |PemieHre OCHOBHBIX 337124 Ha poOu

3.5 [[IpeacraBnenne JaHHBIX B BHJIC TAOJIHII, CTOJIOYATHIX AHArpaMm

4 |HarnsimHast reoMeTpust

Harnsaabie npeactaBieHus o GUrypax Ha IiOCKOCTH: TOYKA, PsiMast, OTPE30K, JIy4, yrod,
4.1nomaHasi, MHOTOYIOJIBHUK, OKPYKHOCTb, Kpyr. Yron. IIpsmoi, ocTpblif, Tymoil u
[pa3BEPHYTHIN YIUIbI

J[muHa oOTpe3ka, METpPUYECKHE €IMHUUbl UIMHbL JlJIMHA JIOMaHOW, IEPUMETP

4.2
MHOroyrosjabHuka. M3aMepenue u nocTpoeHue yriioB ¢ IOMOIIBIO TPAaHCIIOPTHPA

HaFJIil[[HBIe MMpeaACTaBJICHUA O (1)I/IpraX Ha IJIOCKOCTU: MHOI'OYI'OJIbHHUK, IIPAMOYT'OJIbHUK,

4.3
KBaJ[paT, TPEYTOJILHUK; O PABEHCTBE (pUryp

l1300pakenue ¢puryp, B ToM yucie Ha kietyaToit Oymare. Iloctpoenne koHdurypauuii u3
4.4 lyacreil mpsAMOIi, OKPY>)KHOCTH Ha HEIMHOBAaHHOW M KieTdyaroi Oymare. Mcnosip3oBaHue
CBOMCTB CTOPOH U YIJI0B IPSIMOYTIOJIbHUKA, KBaJpaTa

[Inomanp npsAMOYT'OJIbHHUKA U MHOT'OYT'OJIbHUKOB, COCTABJICHHBIX U3 ITPAMOYTOJIBHUKOB, B

4.5 .
TOM 4HCJIC (le"yp, I/1306pa)KeHHLIX Ha KJICTYaTOH 6yMare. I 2910705040003 N3MCPCHUA TIJIOIAIN

Harnsanele mnpenctaBieHUss O  MPOCTPAHCTBEHHBIX — (QUrypax: MPsIMOYTOJbHBIN
napanenenunes, Kyo, MHOrorpaHHUKH. M300paskeHre mpoCTeHIIMX MHOTOTPaHHUKOB.
PazBepTku kyOa u napamnenenunena. CoznaHnue Mojenell MHOIOIpaHHUKOB (U3 Oymaru,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPUAJIOB)

4.6

4.7|06bem npsiMOyToJIbHOTO Mapaiienenunena, kyoa. Ennauier nuamepenns oorema

Tabmuma 3
[IpoBepsiembie TpeOOBaHUS K Pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pasoBaTebHON MporpamMMel (6 Kitacc)
Kon [TpoBepsieMbie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus
pe3ynbTara
1 Uucna v BEIYHCTICHUS

3HATh ¥ TTOHUMATh TEPMHHBI, CBS3aHHBIE C PA3IMYHBIMU BUJAMU YUCEN H

1.1 Ccriocob6aMu WX 3aMUCH, IEPEXOAUTH (€CIU ATO BOZMOXKHO) OT OJTHOU (hopMBI
Banucy 49rciia K APyrou

19 CpaBHUBATH M YIIOPSIOYHBATH IIEJIBIC YMCITA, OOBIKHOBCHHBIC H JCCITHYHBIC
NpoOu, CPaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB




BBIHOJ'IHSITI:, COoUucCTass yCTHBIC W NMHUCBMCHHBLIC INPHUCMEI, apI/I(l)MCTI/I‘IGCKI/Ie

1.3 NMEMCTBUSL C HATypaJlbHBIMM W LEJNBIMH YUCJIAMH, OOBIKHOBEHHBIMU H
NeCATUYHBIMU JPOOSMU, MOJIOKUTEIBHBIMU M OTPHIIATEIbHBIMU YHCIAMU
BbIUUCIIATE 3HAUEHHUS] YHCIOBBIX BBIPAKEHHH, BBITOIHATH MPUKHUIKY U

14 OLIEHKY pe3y/bTaTa BBIYMCICHUHN, BBIOIHATH MPEOOpPa3OBaHMs YHCIOBBIX
BbIpQ)KEHUI HA OCHOBE CBOMCTB apu(METHUECKUX ACHCTBUI

15 OKpyTasaTh LIEble YUCIa M JECATUYHBIE TPOOU, HAXOAUTh MPUOIMKECHUSA
gucen
COOTHOCUTH TOYKY Ha KOOPAMHATHOW HPSIMON C COOTBETCTBYIOIIUM €M

1.6 YHCIIOM U U300pakaTh YUCIIa TOYKaMH Ha KOOPAWHATHOHN MPSIMOM, HAXOJUTh
MOJ1yJIb YHCIIa

17 CoovTHochb TOUYKY B IPSIMOYTOJIbHOM cUCTEME KOOPAMHAT ¢ KOOpIUHATaMHU
BTON TOYKH

18 OKpyIasaTh Liedble Yucla M JECITUYHBIE JIPOOH, HAXOAUTh MPUOIMKEHUS
Hrcen

2 YucnoBble 1 OyKBEHHbIE BHIPAXKECHUS
[ToHnMaTh U yoTpeOIATh TEPMUHBI, CBSI3aHHBIE C 3aIIUChIO CTENIEHH YKCIa,

2.1 HaXOAWTh KBajJpaT W KyO 4YHCla, BBIYUCIATH 3HAUEHHMs YHCIOBBIX
BBIp)KEHUI, COJIEpXKAIUX CTEIIEHU

29 [losib30BaThCs MPU3HAKAMU JAETMMOCTH, PACKIIAbIBATh HATypaJIbHbIE YNCIIA)
Ha TIPOCTHIE MHOXKUTENIN

2.3 [Tonmp30BaThbCss MacITabOM, COCTABIISATH MPOTIOPIIUU M OTHOIIICHHSI
Mcnonb30BaTh OYKBBI AJ11 0003HAUEHUS YUCEII TP 3allCH MaTEMaTHYECKUX

2.4 BBIPAKEHUI, COCTaBIATh OYKBEHHBIE BBIPRXKEHUS M (DOPMYIBI, HAXOIAUTh
BHaYeHUS! OYKBEHHBIX BBIPAKEHUN

2.5 HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA

3 PenieHne TEKCTOBBIX 3a7a4

3.1 Perniate MHOTOIIAroBble TEKCTOBBIE 33]]aul apU(METUYECKHM CIOCOO0M

39 Pemare 3amauM, CBSI3aHHBIE C OTHOLIEHHEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, TPOLEHTAMH, PEIIaTh TPU OCHOBHBIE 33]1a4l Ha APOOH U NPOLIEHTHI
Pemarps 3amauu, coAepiKallve 3aBUCHUMOCTH, CBS3BIBAIOIIUE BEIMUYUHBIL:
CKOpPOCTb,  BpEMs, pacCTOSHHE, IL€Hy, KOJMYECTBO, CTOMMOCTb,

3.3 [POU3BOIUTENILHOCTh, BpeMs, 00beM paboThl, UCTIONb3YS apU(PMETHIECKHE
NEMCTBYS, OLEHKY, INPUKHUIKY; II0Jb30BaTbCi E€OUHHUIAMH HM3MEPEHUs
COOTBETCTBYIOIIMX BEJINYNH

3.4 CocTaBiaTh OyKBEHHBIE BBIpaXEHMUs 110 YCIOBHIO 3a7jau
M3Bnekaty wHGOpMAIMIO, MPEACTABICHHYI0 B TaOIWIax, Ha JIMHEHHOM,

3.5 cTo0uaTON WIM  KpYroBoil auarpammax, HWHTEPIPETUPOBATH
[pe/icTaBJIeHHbIE TaHHbIE, HCII0JIb30BaTh JAHHbIE PU PEHICHUH 3a/1a4

36 [TpeacTraBisaTs HHGOPMAIIHIO C TTOMOIILIO TAOTUII, IMHEHHOU U CTOI0YATOM
uarpamm

4 Harnsnaas reomerpust
[TpuBOAUTH MpUMEPHI OOBEKTOB OKPYXKAIOIIEro MHUPA, UMEIOMUX (HopMy

4.1 M3YUYEHHBIX TE€OMETPUUYECKHX IUIOCKMX U TPOCTPAHCTBEHHBIX (uUryp,
pUMEpPHI paBHBIX U CUMMETPUYHBIX (QUTYD
300pakaTh C TOMOINBIO LUPKYJSA, JIMHEHKH, TpaHCIOPTHpAa Ha

4.2 HEJIMHOBAHHOW M KJIeTYaTON Oymare M3yueHHbIE IUIOCKHE TeOMETPUUYECKHE

(burypsl 1 KOHQUTYpaLuu, CHMMETPHUYHBIEC (DUTYPHI




[Tonmp30BaTbcsl  rEOMETPUYECKHMMM — TOHSATHSMHU:  paBEHCTBO  uryp,
4.3 CUMMETPHUS; UCII0JIb30BATh TEPMUHOJIOTHUIO, CBA3aHHYIO C CHMMETPHEN: OCh
CHMMETpPHUH, ICHTP CUMMETPUHU

HaxoauTh BEIWYMHBI YIVIOB H3MEPEHMEM C IIOMOIIBIO TPaHCIOPTHUPA,
CTPOUTb YIJIbl 3aJJaHHOM BEJIMYMHBI, I10OJIB30BATHCS IIPU PEIICHUU 3ajay
rpagyCHOM MEPOW YIroB, PacliO3HaBAThb HA YEPTEXKAX OCTPbIHA, MPIMOM,
[Pa3BEPHYTBIN U TYNIOM YIJIbI

BbruucnasaTh AJUHY JOMaHOM, MEPUMETP MHOIOYTOJIbHHMKA, I10JIb30BaThCA
4.5 €AMHULIAMU M3MEPEHUsl JUIMHBI, BbIpaXKaTb OJHU E€IUHMIBI HU3MEPEHUs
JUIMHBI Yepe3 Apyrue

HaxoauTb, HCIONIB3YS YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY)|
IBYMsI TOUKaMH, OT TOUKH J10 IPSMOM, JUIMHY IIYTH Ha KBAJAPAaTHOM CETKe
Boruncnsate miuomanb (QUryp, COCTAaBIEHHBIX M3 MPSIMOYTOJIBHHUKOB,
MCIONIb30BaTh pa30MeHue Ha MPSIMOYTOJIBHUKH, Ha paBHbIE (QUIYpHI,
4.7 ToCcTpanBaHue 10 MPSIMOYTOJIbHUKA, MTOJIb30BAThCSI OCHOBHBIMU €TUHHUIIAMH
M3MEpEHUs IJIOAAN, BRIPAXKaTh OJJHU €MHHIIBI U3MEPEHUS IUIOIIAIN Yepes
JApYIrue

Pacrio3naBaTh Ha MOJENAX U M300PAKEHUSAX MUPAMUIY, KOHYC, IUIHHID,
4.8 MCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedbpo, TIpaHb, OCHOBAHUE,
pa3BepTKa

4.9 300paxkaTh Ha KJIeTYaTOl Oymare NpsiIMOYTOJIbHBIN Mapaieenumne]]

410 Boruncnsate 00beM NPSMOYTOIBHOTO Mapaiesnenumneaa, Kyoa, mojib30BaTbes
OCHOBHBIMH €IUHHUIIAMH U3MEpPEHUsi 00bema

4.4

4.6

411 PemraTte HECIOKHBIE 3aJ]a4M HA HAXO0XKJICHHE N€OMETPUYECKMX BEJIMYUH B
' [MPAKTHYECKUX CUTYaIUsAX

Tabmauma 4

ITpoBepsiemble 2JIEMEHTHI coepkanus (6 Kiiacc)

Kon IIpoBepsiemMblii 2JIEMEHT COIepKaHUS
1 |HarypasibHbie uncna

ApI/Iq)MCTI/I‘leCKI/IC JEHUCTBUS C MHOTI'O3HAYHBIMH HaTypaJbHbBIMU YHUCJIIAMU. Yucnosbie

BBIPAXKCHUSA, TIOPAIOK HeﬁCTBHﬁ, HCIIOJIb30BaHHEe CKOOOK. Vcmonb3oBaHue Ipu

BBIUUCIICHUAX MEPEMECTUTCIIBHOTO U COUCTATCIBHOT'O CBOMCTB CIIOKCHHS U YMHOXCHUA,
ACIIPCACITUTCIIBHOTO CBOICTBa YMHOKCHU

11

1.2 |Oxpyriienne HaTypaIbHBIX YHCE

13 I[CJ'II/ITGJ'II/I U KpaTHBIC YHCIIA, HanOOIbIINH 06H_II/II71 JACINUTCIIb W HaAMMCHBIICC O6H_ICC
' KpaTHOC. HCHI/IMOCTB CYMMBGI 1 TPOU3BCACHU A

1.4 |[leneHue ¢ ocTaTKOM

2 |Ipobu

21 OOBIKHOBEHHAs1 1poOb, OCHOBHOE CBOMCTBO OpoOH, cokparieHue apobdeit. CpaBHeHUE U
" [yropsiIouMBaHue ApoOeit

99 Perrenne 3a1a4 Ha HaXOXKICHHUE YaCTH OT IEIOT0 U [EJIOT0 10 ero YacTi. JIpobHoe 4ucio
" [KaKk pe3yJIbTaT JeNCHUs

[IpencraBnenue necATUYHON ApoOM B BHAEC OOBIKHOBEHHOW JpoOW W BO3MOXKHOCTH

2.3 . .
MpeACTaBICHNS] OOBIKHOBEHHOW IPOOH B BUJIE ACCATUIHOM

24 JlecaTuuHble ApoOM W MeTpudeckas cucreMa Mep. Apudmernyeckue ACUCTBUS U
" [4uCIIOBBIC BBIPAKEHHS C OOBIKHOBCHHBIMH H JICCSITUYHBIMU TPOOSIMU




OtHomenue. Jlenenune B gaHHOM oTHouleHMH. MacmTal, nponoprus. Ilpumenenue

23 POTOPIHIA TIPU PELICHUH 33]1a4
[TonsiTue nporueHTa. Boryrcienue npoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€ IIPOLIEHTY.
2.6 |BelpakeHUE TPOLICHTOB JCCATHYHBIMH JApoOsMu. PemieHue 3amad Ha MPOICHTHI.
BolpaskeHne OTHOIIEHUS BEJIMYMH B IPOLEHTAaX
3 [[lonoxuTeIbHBIC M OTPHUIIATEIIBHBIC YUCIIa
[lonoxurensHple W OTpULATeNnbHble uucna. lLlenble uuema. Moayns  uucia,
3.1 [reoMeTpHueckas HHTEpIpeTalMs MOy yrcia. M300paxeHue ynucen Ha KOOPIUHATHOM
npsimoid. YucnoBble npoMexyTku. CpaBHEHUE YHCE
3.2 |ApudmeTHyecKue ACHCTBHS C MOJIOKUTEIbHBIMU M OTPULATEIbHBIMH YUCIAMH
33 [IpsMoyronbHas cucTeMa KOOpAMHAT Ha INIOCKOCTH. KOOpAMHATEI TOYKU Ha MJIOCKOCTH,
abcuucca u opauHara. IloctpoeHue Touek u GUryp Ha KOOpAMHATHOM MJIOCKOCTH
4 |byKkBEeHHBIE BHIpKECHHS
[IprMeHeHne OYKB AJIs 3aIIMCH MAaTEMAaTUUECKUX BbIpaXKeHUHN U npenioxeHnil. CBoHCTBa
4.1 apudmernueckux aedcTBuil. ByKkBeHHBIE BBIpaKEHHS UM YHUCIOBBIC IOJCTAaHOBKH.
bykBEHHbBIE paBEHCTBA, HAXOXKAEHNUE HEN3BECTHOIO KOMIIOHEHTA
492 Dopmyiel, (GopMynbl MEepUMETpa M IUIOMIATU HPSIMOYTOJIBHUKA, KBajpaTa, 00bemal
napajuiesenunesna u Kkyoa
5 |PemieHne TEKCTOBBIX 3324
5.1 [Pemenue TEKCTOBBIX 337a4 apUPMETHIECKIM CIOCOO0OM
5.2 |Pemienune norudeckux 3anad. Pemenue 3amayd nepebOpoM BceX BO3MOXKHBIX BAPUAHTOB
Perienue 3aau, coepxKalux 3aBUCUMOCTH, CBSI3bIBAIOLINX BEJTMUUHBI: CKOPOCTh, BpeMH,
5 3 [PACCTOSHMUE, TICHA, KOTMIECTBO, CTOMMOCTB, IPOM3BO/ITEIILHOCTD, BPEMS, 00BbeM paboThI.
EIMHULIBI N3MEPEHMSI: MacChl, CTOMMOCTH, PACCTOSIHUS, BpDEMEHH, CKOPOCTU. CBS3b MEKIY
€AVHHUIIAMHA N3MEPEHUS KaXK10M BETNYMHBI
54 Pemienne 3agad, CBSI3aHHBIX C  OTHOLIEHHEM, IPONOPLUOHAIBHOCTBIO BEJIUYMH,
[POIIEHTaMH; pellleHHe OCHOBHBIX 33]a4 Ha JPOOU U MPOLEHTHI
55 OrneHka ¥ IpUKUIKa, OKpyriieHHe pe3ynbTaTta. CocTaBieHre OyKBEHHBIX BBIPAKEHHUN 110
YCJIOBHIO 3aJ1a4H.
56 [IpencraBieHrne JaHHBIX C MOMOINBIO Tabmul ¥ auarpamMm. CrosiGuaTbie JHAarpaMMBbl.
YUTeHune KpyroBbIX AUarpamMmm
6 |Harnsgnas reomerpus
6.1 Touka, mpsmMas, OTpPE30K, JIyd, yroj, JIOMaHasl, MHOTOYTOJbHUK, YEThIPEXYTOJbHUK,
TPEYrOJIbHUK, OKPYKHOCTb, KPYT
6.2 B3anMHOE pacnojio’keHHE JBYX HpPSIMBIX Ha IUIOCKOCTH, MapajjiebHble TpsSMBbIE,
MEepIeHIUKYIIpHBIE IPsIMbIE
6.3 3mepenue paVCCTosle?I: MEXy IBYMs TOUKaMH, OT TOYKH JI0 MPAMOU, JUIMHA MAPUIPYTA
Ha KBaJPaTHOI ceTKe
6.4 |[I3mepeHune U MOCTPOCHUE YIIIOB C MOMOIIBIO TPAHCIIOPTHPA
65 Bunbl  TpEeyroJbHMKOB:  OCTPOYTOJbHBIA,  NPSIMOYIOJNbHBINA,  TYNOYTOJBHBIMH,
aBHOOEIPEHHBIN, pPABHOCTOPOHHUI
6.6 quBIpCXYI“VOJ'ILHI/IK. IIpssMOyroJIbHUK, KBaJpaT: UCIOJb30BAHUE CBOMCTB CTOPOH, YIJIOB,
aroHajen
6.7 300pakeHre reoMeTpuyeckux (GUryp Ha HEITMHOBAHHOW Oymare ¢ MCIOJIb30BaHUEM|
[UPKYIIS, JIMHEHKH, yroJbHUKa, TpaHcnopTupa. [loctpoenus Ha kierdaroil Oymare
6.8 [[TepumeTp MHOTOYTrOJIBHHUKA
6.9 [TonsaTHe muomanu GUrypsl, eIMHULB U3MepeHus iommanu. [IpubnnxenHoe n3MepeHue
ruomaay GUryp, B TOM YUCIIE Ha KBAJIPATHON CETKe
6.10[[TprOamkeHHOE H3MEPEHUE JUTMHBI OKPY)KHOCTH, TUIOIIATU Kpyra




6.11|Cummerpus: IIeHTpasibHas, OceBas ¥ 3epKasibHas. [locTpoeHre CHMMETPUYHBIX (HUTYD

Harnsqaeie mpeacTaBieHUs O MPOCTPAHCTBEHHBIX (HTrypax: mapasuielenurnes, Kyo,
npu3Ma, TUpaMua, KOHYC, IMIMHIP, map u cdepa. M300paxeHne mpoCcTpaHCTBEHHBIX
¢duryp. [Ipumepsl pa3BepTOK MHOTOTPAHHHUKOB, IHIMHApPA U KoHyca. Co3aanne Mojenei
MPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MPOBOJIOKH, MJIACTHIINHA M IPYTHX MaTCPUAIIOB)

[lonsitne  oObema, €IUHUIBI u3MepeHus o0bema. OOBEM  MPSAMOYTOJBHOTO

6.12

6.13
napajienenunesna, Kyoa
Tabmuua 5
[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pasoBaTesbHOU MporpamMmsl (7 Kiacc)
Kon [IpoBepsiemble PEeAMETHBIE PE3YIIBTAThl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ysbrara
1 Uriciia v BBIYUCIICHUS
11 BrITIOMHATE, cOYeTas yCTHBIC W IMHMCHMEHHBIC MPHEMBI, apuPMETHUCCKUE

I[GI\/JICTBI/IH C paliMOHaJIbHBIMH YUCJIaMH

HaxomuTh 3Ha4YCHUs YHCIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HBIC
1.2 CIIOCOOBI W TIPUEMBI BBIYHMCICHUS 3HAYCHWH JPOOHBIX BBIPAKCHHUI,
coJIeprKanIiX OOBIKHOBEHHBIC U IECATUIHBIC IPOOU

[lepexoauth OT OJHOW (OPMBI 3aIMCH YUCEN K APYro (MpeoOpa3oBbIBATH

1.3 NeCATHYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO 1pO0b)
1.4 CpaBHMBATh U YIOPSIOUYMBATh pallMOHAJIbHBIE YHCIIA
1.5 OKpyTJISITH YnCIIa
BBINONHATE MPUKUIKY U OLICHKY Pe3yJIbTaTa BEIYMCIICHHH, OLIEHKY 3HaUeHU
1.6 UHMCIOBBIX  BBIPAKCHMH. BBIMOMHATH JEHCTBHS CO  CTENEHSAMH C

HATYPAJIbHBIMU IMOKA3aTCIISIMU

17 [IprMeHSTh OPU3HAKKA  JCIAMOCTH, PpA3OKEHHE HAa  MHOXHUTEIN
' HATypaJIbHBIX YHCEIT

Pemate npakTUKO-OPUEHTHPOBAHHBIE 33Ja4l, CBSA3aHHBIE C OTHOILICHHEM|
18 BEJINYMH, IIPONOPLIMOHAIBHOCTHIO BEJINYMH, IIPOLICHTAMH,
MHTEPIPETUPOBATh PE3YJIBTATHl PELICHUS 33ad C y4E€TOM OIPAHWYEHHM,
CBSI3aHHBIX CO CBOWCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB

2 AnreGpanyecKue BhIpaKeHHs

21 lcrionp30BaTh anreOpanvecKyr0 TEPMHUHOJIOTHIO H CUMBOJIHMKY, PAMEHSITh
e B IIpoliecce OCBOSHHs y4eOHOT0 MaTepHaia

29 Haxoaute 3HaueHUs OyKBEHHBIX BBIPQKCHUN MPHU 33JaHHBIX 3HAUCHHSX
epeMEHHBIX

23 BbimonHATe  mpeoOpa3oBaHUs  IEIOTO  BBIPAXEHHUS B MHOIOWIEH
NpUBECHUEM MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24 BEBIMONMHATE YMHOXKEHHE OIHOYJICHA HAa MHOTOWIEH M MHOTOYJIEHa Ha

MHOT'OYJICH, IPUMCHSTH (I)OpMYJ'ILI KBaJlpaTa CYMMBI U KBaJApaTa pa3HOCTU

OCyLIECTBIATh Pa3I0KEHUE MHOIOWIEHOB HA MHOXXHUTEIM C IMOMOULIBIO
2.5 BHIHECCHHSI 32 CKOOKM OOIIEr0 MHOMKHUTENs, TPYNIUPOBKU ClIaraeMblX,
nprMeHeHHs (OopMYI COKPAIIEHHOTO YMHO)KEHUS




[TpuMeHsSTH Tpeobpa3zoBaHKss MHOTOWICHOB ISl PELICHUS PA3IMYHbIX 33134

26 13 MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaJIbHOM NPAKTUKH
27 crnosb30BaTh CBOWMCTBA CTENEHEW C HATYpaJdbHBIMHU ITOKA3aTEISAMHU IS
peoOpa30BaHMsl BRIPAXKEHUN
3 'YpaBHEHUS 1 HEpaBEHCTBA
Pemiats nMHEHHBIE YpaBHEHHsI C OQHOW IEPEMEHHOM, IMPUMEHSA IIPABUIIA
3.1 [epexosia OT MCXOJHOrO YpaBHEHMsSI K paBHOCWIbHOMY eMmy. [IpoBepsTsb,
SIBJISIETCS JIM YKMCJIO KOPHEM YpaBHEHMSI
39 [TprMeHsTh Tpaduueckue MeTOIbl IPU PeILICHUH IMHEHHBIX YPAaBHEHUN U UX|
CHCTEM
33 [TonOupars npuMepsl Hap 4YHCEN, SIBIAIOLIMXCS PELICHHEM JIMHEHHOro
YpaBHEHMsI C IBYMsI IEPEMEHHBIMU
CTpouTh B KOOPJMHATHOW IUIOCKOCTU Tpa(UK JIMHEHHOrO ypaBHEHUS C
3.4 ITBYMs1 IEPEMEHHBIMU; [IOJIb3YSCh IPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS
YpaBHEHHUS
35 PeriaTh cucTeMbl ABYX JIMHEHHBIX YPABHEHUH € IByMs IEPEMEHHBIMHU, B TOM
uucie rpadpuuecku
CocTaBisiTh M pelarbh JMHEHHOE YypaBHEHHE WJIM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCIOBUIO 3aJaud, UHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YE€HHbIN pe3ynbTarT
4 Koopnunate! u rpaduku. yHKInn
300paxaTb Ha KOOPAMHATHOM MpSIMOM TOYKH, COOTBETCTBYIOLIUE
4.1 3a/laHHBIM KOOPAMHATAM, JIY4YH, OTPE3KH, UHTEPBAJIbl, 3alIMCHIBATh YU CIOBBIE
IPOMEKYTKH Ha aJIreOpandeckoM si3bIKe
4.2 OTMeudaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPJIMHATaM
4.3 CtpouTth rpaduku JuHeHHbIX GyHKIMNA. CTpouTh rpaduk GyHKImMM y = ||
OnuceiBaTh C IMOMOUIbIO (YHKIUH W3BECTHBIE 3aBUCHUMOCTH MEXY|
4.4 BEJIMYNHAMU: CKOPOCTb, BPEMS, PACCTOSHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
IPOM3BOIMTENILHOCTD, BpeMsl, 00beM pabOThI
4.5 HaxonuTh 3HaueHne (QYHKIMK 1O 3HAYEHUIO €€ apryMeHTa
[ToHumath rpaduyeckuii cnoco0® MpeacTaBIeHHUs U aHAINW3a WHPOpMaINY,
4.6 M3BJICKaTh WM MHTEPIPETUPOBaTh MHQPOPMALUI0 U3 TpadUKOB peaslbHBIX|
[IPOLECCOB U 3aBUCUMOCTEN
5 BeposTHOCTB M CTaTUCTHKA
Uutate uH(pOpManMio, NMpEeACTaBICHHYIO B Tabmunax, Ha guarpammax,
5.1 MPEJICTaBISATh JaHHbIE B BUE TaOJIUL, CTPOUTH AUArpaMMbl (CTOJIOUKOBBIE
(cTonbuarkie) U KpYroBbI€) IO MACCHBAM 3HAYCHUM
59 OnucelBaTb W UHTEPIPETHPOBATh  pEANbHBIE  YUCIOBbIE  JIaHHBIE,
[peJ/IcCTaBJIeHHbIE B TA0IMIIAX, Ha Juarpammax, rpagukax
lcnionp30BaTh AJ ONMUCAHUS JTaHHBIX CTATUCTHUYECKHE XapaKTEPUCTHUKH:
5.3 cpenHee apupMeTHuecKoe, MeiMana, HauboJIblIee U HAaUMEHbIIIEe 3HAUCHHUS,
pa3max
IMeTh IpencTaBiIeHHE O CIy4ailHOM M3MEHYMBOCTH Ha IpHUMEpax IIeH,
5.4 (u3nueckux ~ BEIMYMH,  AHTPONIOMETPUYECKMX  JAaHHBIX,  HMMETh
[IpEICTaBICHUE O CTATUCTUYECKON YCTOMYNBOCTH
6 ['eomeTpus
6.1 Pacnio3HaBaTh H3y4eHHBIE T'eOMETpUYECKHe (UTYpBI, ONpenensiaTh HX

B3aMMHOE  PAacIOJIOKEHHE, H300pakaTh TeoMeTpuyeckne  (Gurypsl,




BBITIOJIHATL YCPTCIKU 11O YCIIOBUIO 3a/1avu. H3MepHTL JIMHEWHBIC U YIJIOBBIC
BeIMYMHEBL. Pemarn 3ala41 Ha BIYHUCJIICHUC IJIMH OTPC3KOB U BCJIMYHH YIJIOB

Jlenate TpyOyIO0 OIICHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHMH IPEJIMETOB B

6.2 pCaNbHOW JKU3HH, Pa3MEpPOB MPUPOJIHBIX OOBEKTOB. Paznmuuarh pasMepsl
PTUX 00BEKTOB MO TOPSKY BEITMUUHBI

6.3 CTpOUTH YepTEeIKU K TEOMETPUUYECKUM 3a]1a4aM

6.4 [lonb30BaThcsi NpPU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCIOJB30BATh
NpU3HAKK M CBOWCTBA PaBHOOCAPCHHBIX TPEYTOJIbHUKOB IPU PEIICHHUH 33]1aY]

6.5 [[poBOANTH JIOTHUECKHE PACCYXKIAEHHS C HCIOIb30BaHUEM T€OMETPHYCCKHX,
TeopeM
[lonb30BaThbesl MPU3HAKAMHM PABEHCTBA INPSIMOYTOJBHBIX TPEYTOJILHUKOB,

6.6 CBOMCTBOM MEIWAHbl, IPOBEICHHONW K THIIOTEHY3€ MPSIMOYIOJIEHOTO
TPEYroJbHUKA, B PEIICHHH T€OMETPUYECKHX 3a/1a4
OmnpenensaTh MapayIeIbHOCTh TPSAMBIX C MOMOIIBIO YIJIOB, KOTOPBIE

6.7 o0pa3zyeT ¢ HHMH CEKymIas. 9Hpe,[[eJ'ISITB NapaienbHOCTh MPAMBIX  ©
MOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOUYEK OJJHOM MPSMOH JI0 TOUEK JPYyroi
[psSIMOU

6.8 Peratp 3a1a4un Ha KaeT4aToi Oymare

[IpoBOIUTH BBIYMCICHHUS W HAXOIUTh YHCIOBBIC W OyKBEHHBIC 3HAUYCHUS
YIJIOB B TEOMETPHYECKUX 3a/a4ax C HCIOJIb30BAHUEM CYMMBI YTIJIOB
6.9 TPEYrOJbHUKOB W MHOTOYT'OJBHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH
MepeceueH  IBYX MapauIeIbHbIX MPSIMBIX CeKyIlel. PemaTs npaktuaeckue
3aaun Ha HAXOXKJICHHE YTIIOB

BnaneTts MOHATHEM TEOMETPHUYECKOTO MECTa TOYEK. YMETh OIPENeNiTh
6.10 OHCCEKTpUCY yIjla M CEpelMHHBIM MEepPHeHIUKYNIsIp K OTpPe3Ky Kak
reOMETPHUYECKHE MECTa TOUEK

DOopMyIMpPOBATH ONPEACIICHUsS] OKPYKHOCTH M Kpyra, XOpJbl M JHAMETPA
6.11 OKPY’KHOCTH, IIOJIb30BaTbCAd HX CBOWCTBAMH. YMETb IPUMEHATH 3TH
CBOMCTBA IIPU PEIICHHUH 3a/1a4

Biianers NOHATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaXOJUTh ee eHTp. [lonb30BaTbes (pakTaMu 0 TOM, UTO OUCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA IEPECEKArOTC B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC
MEPIEHAUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA NTEPECEKAIOTCS B OTHOW TOUKE

6.12

BnaneTs NOHATHEM KacaTEIbHON K OKPYKHOCTH, TI0JIb30BaThCSl TEOPEMON O
6.13 MEPIEHIUKYJIIPHOCTH KacaTeIbHOM M paauyca, MPOBEACHHOIO K TOYKE
KacaHMs

[lonp30BaThCs HpOCTCﬁI.HHMH reOMCTPUYCCKUMU HCPABCHCTBAMU, IOHUMATh

6.14
VX IPAKTUYECKUN CMBICII

HpOBO,Z[I/ITB OCHOBHBIC TCOMETPUUCCKHUEC MTOCTPOCHHUA C TIOMOIIBIO HUPKYIIA U

6.15 .
ITMHENKT

Tabauua 6

[TpoBepsiembie 371eMEHTHI coaepskanust (7 Kacc)

Konx IIpoBepsiemMblii 2JIEMEHT COlepKaHUS

1 [Yucna v BelYMCIEHUSA




J/IpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, TEpeXo] OT OXHOW (OopMbI 3amucu Apodei K

1.1 [npyroii. [lonsATHe panMOHANBPHOTO 4YHWCIA, 3alliCh, CPaBHEHHE, YHNOPSIOYMBAHUE
pallOHATIBHBIX YHCEI
19 Apudmernueckue IEHCTBHS ¢ PallMOHAIBHBIMH YHCIaMU. Pemenue 3a1au u3 peaabHOR
NpPaKTUKK Ha YacTH, HAa ApoOu
13 CTeneHb ¢ HAaTYpaJIbHBIM IIOKa3aTeIeM: OIpEeeIeHUe, MpeoOpa3oBaHUe BbIPAKEHUN Ha)
OCHOBE OIPE/IEIEHs], 3aI1Ch OOJIBIINX YUCEI
14 [Ipo1eHTHI, 3aITUCh MPOLICHTOB B BUJIE APOOH U Ilpf)6H B BUJIC MTPOLIEHTOB. TpU OCHOBHBIE
3a1aun Ha MPOIEHTHI, pelIeHNE 3a1a4 U3 peallbHONW NPAKTUKU
1.5 [[Ipumenenne npru3HaKoB AETMMOCTH, Pa3I0KeHHEe HA MHOKHUTEIIN HATYPAJIBHBIX YHCEIT
1.6 [PeasipHBIC 3aBUCHMOCTH, B TOM YHUCJIC TIPsIMasi 1 00paTHasi IPOIOPIHOHAIBHOCTH
2 |Anredpandeckue BEIpaKECHHS
21 [lepemeHHbIE, YNCIIOBOE 3HAUEHHE BBIPAKEHMs C MepeMeHHOH. JlomycTuMble 3HauYeHUs
epeMEHHBIX
29 [IpencraBieHne 3aBUCUMOCTH MEXAY BEIHMUYMHAMH B BHAE (HopMyibl. Beramcienus mo
dbopmynam
2.3 [[IpeoOpa3oBaHre OYKBEHHBIX BBIPQKCHHH, TOXKICCTBEHHO PAaBHBIC BHIPAKCHHUS
2.4 |CBo¥iCTBa CTENICHU C HATYPAILHBIM MOKA3aTeIeM
25 OpnHouwneHsl 1 MHOTOWIeHBI. CTeneHs MHOToWwIeHa. CII0KeHUE, BHIYUTaHUE, YMHOKCHUE
MHOTOYJICHOB
26 DOopMyJIbl COKpPAIIEHHOT0 YMHOXKEHUS: KBaJpaT CyMMbI U KBaJpaT pazHocTu. Popmyial
pa3sHOCTH KBa/ipaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKUTENN
3 [YpaBueHwus
31 YPaBHeHI/Ij?, KOpEHb ypaBHEHMS, MpaBHUiia PeoOpa30oBaHUsl YPaBHEHMSI, pABHOCHIIBHOCTh
ypaBHEHMH
3.2 UTuneiinoe ypavBHeHI/Ie c OI[Hovﬁ MIEPEMEHHOM, YHCIO KOPHEH JIMHEHMHOIO ypaBHEHMH,
eIlIeHNE JUHEHHBIX YpaBHEHHH
33 COCT&BHGIEHG YPaBHEHHH IO YCIOBHIO 3aJaudl. PeleHne TeKCTOBBIX 33/1a4 C TOMOIIBIO
YpaBHEHHIA
3.4 /luneiiHoe ypaBHEHHUE C IByMs TIEPEMEHHBIMH U €ro rpaduk
CucremMa JBYX JHMHEWHBIX YpaBHEHHMH C JByMsl IiepeMeHHbIMU. Pemienue cucrem
3.5 |ypaBHeHH# crtocoOOM TOICTAaHOBKH. [IpUMephl pelieHns TeKCTOBBIX 3a/lad C MOMOIIBIO
CHUCTEM YpaBHEHUH
4 [Koopmunats! 1 rpaduku. DyHKIUN
4.1 [KoopauHaTa TOUKH Ha OPSIMOMH
4.2 [YucnoBbie MpoMexXyTKU. PaccTosiHre MEKAY IBYMsI TOUKAMH KOOPANHATHOW MPSIMOMA
43 HpﬂMoyronLHflﬁ cucrema koopauHat, ocu Ox u Oy. AGcuucca U OpAMHATa TOYKH HA
KOOPJIMHATHOM MJIOCKOCTH
4.4 [[Tpumeps! rpaduKoB, 3aJaHHBIX popMynamu. YTeHne rpaMKoB peabHBIX 3aBHCUMOCTEH]
4.5 [[Mousitue Gyukumu. ['paduk dynknun. CoiicTBa QyHKIUI
4.6 Jluneiinas pynkuus, ee rpaduk. ['paduk dynkimm y = [x|
4.7 l'padmdeckoe penieHne IMHEHHBIX YPAaBHEHUI U CHCTEM JIMHEWHBIX YpaBHEHUI
5 |BeposSITHOCTh M CTaTUCTHKA
[IpencraBieHrne MaHHBIX B BUAE TaOIuUL, AUarpamm, rpadukoB. 3amoiHeHHe TaOHIL,
5 1 [ITCHHE W TOCTPOCHUE JHArpamMm (cTonOUKOBBIX (CTONOYATHIX) M KPYTOBBIX). UTeHue

rpaduKOB peanbHBIX MpoleccoB. M3Bneuenne mHpoOpManuu U3 aUarpaMM M TaOiMIL,
MCTIOJIb30BAaHUE ¥ UHTEPIPETALUS JaHHBIX




OmnwucarenpHasi CTATUCTHKA: cpellHee apupMeTHIecKoe, MeAraHa, pa3Max, HanOombIee U
HauMEHbIIee 3HaYeHUs] HA0opa YMCIIOBBIX TaHHBIX. [IpuMepsl cilydaiiHON U3MEHYMBOCTH

5.2

Cry4aiiHblid SKcTIepuMEeHT (OIBIT) U citydaiiHoe coOwiThe. BepostHOCTh 1 yacToTa. Poib
5.3 [MaJIOBEPOATHBIX M MPAKTHYECKH JTOCTOBEPHBIX COOBITHI B MPHPOAE W B OOIIECTBE.
MoHeTa 1 urpangpHasi KOCTb B TEOPUM BEPOATHOCTEN

['pad, Bepmmna, pedpo. Crenenp BepunHbl. Yuciio pedep u cyMMapHasi CTEIEHb BEPIIIHH.
[TpencraBnenne o cszHoctu Tpada. llemu m muxmel. [Tytu B rpadax. O6xox rpada
(otinepoB myth). IlpencraBnenue 00 opueHTHpoBaHHOM Trpade. PemieHuwe 3amad ¢
MOMOIIBIO TpadoB

6 [[eomerpus

HauanbHble MOHATHS TeoMmeTpud. Touka, mpsMasi, OTPE30K, Jiyd. Yroi. Bumsl yrios.
6.1 [BepTukanabHble W CMEKHBIC yIibl. buccekrpuca yria. JlomaHas, MHOTOYrOJbHHUK.
[TapaynensHOCTh ¥ EPIECHANKYISIPHOCTD MPSIMBIX

Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWMCTBa o0OCeBOM cummerpuu. [Ipumepsl
CHMMETPHH B OKPYIKAIOIIEM MHPE

(OCHOBHBIC TOCTPOCHHSI C IOMOINBIO LHUPKYJIS W JUHEHWKH. TpeyroipbHHK. Bwicora,
MenaHa, OMCCEKTPHCa, X CBOMCTBA

6.4 [PaBHOOEIPEHHBII U PABHOCTOPOHHUHN TPEYroJIbHUKH. HepaBeHCTBO TpeyrobHUKA

6.5 CBoiicTBa ¥ TpHU3HAKH pPaBHOOEAPEHHOTO TpeyroipHUKa. [Ipu3Hakm paBeHCTBA
TPEYrOJbHUKOB

CBOIiCTBa M TMPU3HAKH MapaJUICIbHBIX MpsAMbIXx. CyMMa yIiioB TpeyroibHUKaA. BHenHue
YTJIBI TPEYTOJIBHUKA

[IpsmMoyronbHbI TpeyronbHUK. CBOMCTBO MeTUaHbl MPSIMOYTOJIBHOTO TPEYTOJIBHUKA,
6.7 [mpoBeneHHON K THIOTeHY3e. [IpH3HaKM paBeHCTBA MPSMOYTONBHBIX TPEYTOJbHHUKOB.
[IpsiMmoyTonbHBIN TPEyroJbHUK ¢ yriaoM B 30°

HepaBeHcTBa B TeOMETPUH: HEPABEHCTBO TPEYTOJILHUKA, HEPABEHCTBO O JUTWHE JIOMaHOM,
6.8 [reopema o OombieM yrie u OONBIICH CTOPOHE TpeyroyibHUKA. [lepneHauKymsp u
HaKJIOHHAS

['eomeTpruyeckoe MecTo TOodeK. brccekTpuca yria u CepeUHHBIA MEPIEeHIUKYISp K
0TpE3Ky KaK FeOMeTPUUYECKHE MECTa TOUEK

OKpy>KHOCTh W Kpyr, XOpJa W JuaMeTp, MX CBOHCTBAa. B3ammHOe pacrmonoxeHue
OKPYXKHOCTH U mpsiMoii. KacarenpHas v cekyIasi K OKpy>KHOCTH

6.11)OxpyxHOCTB, BIICaHHAs! B yroJil. BriricanHas v onvcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA

5.4

6.2

6.3

6.6

6.9

6.10

Tabnuma 7
[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenpHOM MPOrpaMMbI 8 Kacca
Kon [IpoBepsiemble peaMeTHBIE pe3yabTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTenbHON MPOTrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHuUs
pe3ynbTaTa
1 Uucna v BEIYHCTICHUS

cronb30BaTh HauadbHBIC MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX

11 gEceNn JUIS CpaBHEHHUS, OKPYTJIEHHUS U BBIYHUCICHHH, H300pakaTh
NeiCTBUTENBHBIC YHCIIa TOYKaMU Ha KOOPJAWHATHOW MPSIMOU

12 [TpuMeHSITh TOHATHE aApUPMETHUECKOTO KBAIPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, WCIONB3YsSd TMpPH HEOOXOAMMOCTH KaJbKYISATOD,




BBIMOJIHATE TPEOOpPa3OBaHMs BBIPAKEHUH, COJEpXKAIIUX KBaJIpaTHBIC
KOpHU, UCII0JIb3Yysl CBOMCTBA KOPHEHN

crioap30BaTh 3aIUCH OOJBIIMX W MAJIBIX YHCEII C IIOMOIIBIO JCCATHYHBIX

13 . .
npo0Oeit u creneHedt uncia 10

2 Anredpanyeckue BbIpaXKEHUS

21 [IpyMEHSTh MOHATUE CTENEHW C LENbIM II0KA3aTeleM, BBIIOJIHATh
peoOpa3oBaHus BEIPAKEHUH, COJICPIKAIINX CTETIICHH C LIEIBIM MIOKa3aTeleM
BBITOMHATE TOXKIECTBEHHBIEC MPEOOPA30BaHMSI PALIMOHAIBHBIX BBIPAXKEHUN

2.2 HAa OCHOBE MpaBWJ ACMCTBUI HaJl MHOTOWIEHAMU U anreOpanyecKuMu
TpOOSIMH

2.3 PacknanpiBaTh KBagpaTHBIA TPEXUJIEH HA MHOKUTEIN

24 [IpuMeHsTh TPeoOpa30BaHUs BbIPAXKEHHUH Ui peH{eHI/IH pa3JIMYHBIX 33]1a4
13 MaTEMaTUKHU, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MPAKTUKHU

3 'YpaBHEHUs U HEpAaBEHCTBA

31 Pemarh nuHEHbIE, KBAaJpaTHbIE YPaBHEHUS B paloHaIbHbIE YpaBHEHMUS,
CBOJIAIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMsl IEpEMEHHBIMU
[IpoBOANUTH MPOCTEMNIINE UCCIEAOBAHUS YPABHEHUIM U CUCTEM ypaBHEHM,

3.2 B TOM 4HClI€ C TNPUMEHEHHUEM TIpaUyecKuX IMpeacTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WJIM CHCTEMa YpaBHEHH pelieHus,
€CJIN UMEET, TO CKOJIbKO, U ITPOYEe)
[TepexoauTh OT CIOBECHOH (hOPMYIMPOBKH 3a/laul K €€ alreOpandeckon

33 MOJCJIA C ITOMOILBI) COCTABJICHHSI YPAaBHEHHsI WIN CHUCTEMBI ypaBHeHHﬁ:
MHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3aJauyd IOJyYEHHBIN
pe3ynbTaT
[IpMeHSTh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB MJIsi CPAaBHEHUS, OLEHKH,

34 pemaTh JIMHEHHbIE HEPAaBEHCTBA C OJHOM IMEPEMEHHOM W HMX CHUCTEMBI,
naBaTh rpaQUUecKylo0 WIUTIOCTPAIMI0 MHOXECTBAa pEIICHWN HEpaBEHCTBA,
CHUCTEMBbI HEPABEHCTB

4 DyHKINUU
[ToHrMaTh ¥ UCMOIB30BaTh (PYHKIIMOHAIBHBIE MOHATUS U S3BIK (TEPMUHBI,

4.1 CUMBOJIMYECKHE OOO3HAUCHMsI), ONpEAENATh 3HaYeHHe (QYHKUUHU 10
BHAYEHUIO apryMEHTa, ONpeIeNIATh CBOMCTBA (PYHKIUH 10 ee rpaduky

492 CTpouTh TpaduKH dIeMeHTapHBIX GYHKIMI BUaa: , y = X2, ¥y = X3,y = |X|,
OIMCBIBATh CBOMCTBA YMCIOBOM (PYHKIIUH 110 €€ TpauKy

5 BeposITHOCTh M CTaTUCTHKA
M3Biekath U npeoOpa3oBbIBaTh MH(OPMAIMIO, NMPEACTABIEHHYIO B BUJE

51 Ta0bnuI, auarpamMm, TpadUKoOB, MPEACTABIATh JaHHBIE B BHUAC TaOJHII,
arpamm, rpaukos
OnuceIBaTh TaHHBIE C TIOMOLIBIO CTATUCTUYECKUX ITOKA3aTeNIe: CPEeIHHUX

5.2 BHAYEHUH W Mep paccewBaHHs (pa3max, JIUCHEpcHUs M CTaHAApTHOE
OTKJIOHCHHE)

53 HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHUN U YACTOTHI COOBITUH, B TOM YHCIIC
[0 pe3ysibTaTaM U3MEpeHH 1 HabJtoIeHu
HaxoauTh BEpOsSTHOCTH CITydyallHBIX COOBITHI B OIBITaX, 3Hasi BEPOSTHOCTU

5.4 PIIEMEHTAPHBIX COOBITUH, B TOM YHCJE€ B ONBITaX C PaBHOBO3MOXHBIMU
BIIEMEHTAPHBIMU COOBITUSIMU

55 Mcnonb30BaTh TpagUuecKue MOJACTH: IEPEBO CIYYalHOTO SKCIEPUMEHTA,

uarpamMmsl DWJepa, YucaoBast npsmas




5.6

OHepI/IpOBaTI: INOHATHUAMH:. MHOXCECTBO, IIOJMHOXCCTBO, BBIIIOJIHATH
OInCpaliu HaJl MHOKCCTBAMM: 06’bel[I/IHeHI/Ie, NnepeccyCHueC, NJOIMOJIHCHUC,
IMCPCUUCIIATD 3JICMCHTBI MHOXKCCTB, IPUMCHATH CBOMCTBA MHOXKECTB

5.7

Mcnonb30Bath rpaduyeckoe MPeACTaBICHUE MHOXKECTB U CBS3CH MEXKIY
HUMH JJIs1 ONKCAHUSI MPOIIECCOB U SIBJICHUM, B TOM YHUCJE MPU PELICHUU
Basad U3 IPYrux y4eOHBIX MPEIMETOB U KYpCOB

['comerpus

6.1

Pacmo3HaBaTh OCHOBHBIC BUJbl YCTBIPCXYI'OJIbHUKOB, HX JJICMCHTHI,
IMOJIL30BAThCS MX CBOMCTBAMH IpU pCIICHUN I'COMCTPUUCCKHX 3aJia4d

6.2

[IpyMeHSTh CBOMCTBA TOUKH IEPECEUEHUs] MEIMaH TPEyroJibHUKa (LEeHTpa
Macc) B pelIeHUH 3aa4

6.3

Bnagets noHsATHEM CpeHElH TMHUU TPEYroJIbHUKA U Tparneluu, IPUMEHATh
MX CBOICTBa NpU pEHIeHHH TreoMeTpuueckux 3aaad. I[lomp3oBarbes
reopemoii daneca U TeOpEMOii 0 MPOMOPIMOHATBHBIX OTPE3KaX, IPUMEHSTh
WX JUIsl pEHICHUS TPAKTUYECKHX 3a]a4

6.4

HpI/IMeHHTB IIPU3HAKH HO,Z[O6I/I$I TPEYIrOJIbHUKOB B PCLICHUH
FCOMCTPHUUCCKUX 3a1a4

6.5

[Tonb3oBatbes TeopeMoil [ludaropa st pereHuss reOMETPUUYECKUX U
MpakTU4YecKuX 3aaa4d. CTpOUTh MAaTEMATUUYECKYIO MOJEIb B MPAKTUYECKUX
Bajlayax, CaMOCTOSITENIbHO JeNaTh YePTEeK U HAXOJIUTh COOTBETCTBYIOIINE
TUTHHBI

6.6

Biagers NOHATUSAMU CHHYCAa, KOCHHYCa M TaHIEHCa OCTPOro yria
[IPSIMOYTOJIBHOTO TPEYroyibHUKA. [lonp30BaTbCcs 3THMHM NOHATUSMH IS
pEIICHNS IPAKTUYECKUX 3a7a4

6.7

BoraucisaTs (pa3nuyHbIMEU CIIOCOOAMH ) TUIOMIA L TPEYTOIbHUKA U TUIOIIAIH
MHOTOYTOJIBHBIX (PUryp (MOJb3ysach, € HEOOXOIUMO, KaJIbKyJISTOPOM).
[IprMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4dax

6.8

BirageTe MOHATHAMM BIMCAaHHOIO M LEHTPAJIBHOTO YIVIA, HCIIOJIb30BAThH
TEOPEMBI O BIMCAHHBIX YIJIaX, yIilaX MEXAYy XOopJamMH (CEeKyIIUMH) U yrie
MEXy KacaTeJIbHOW M XOPJI0M NPH PEIICHUH T€OMETPUYECKUX 3a7a4

6.9

BitageTs MOHATHEM ONKMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHITh CBOMCTBY]
OIMMCAHHOTO YETHIPEXYTOJIbHUKA NPH PEIICHUH 3a7a4

6.10

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUW HA IMPAKTHUKE - CTPOUTH MATECMATHYCCKUC
MOICIN OJId 3aJad peanLHoﬁ JKU3HU W TPOBOAUTH COOTBCTCTBYROLIUC
IBEIYUCJICHUS C IPUMCHCHUCM HO,Z[O6I/I$I U TPUTOHOMCTPUU (HOJ'ILSy}ICL, rac

HE00X0AUMO, KaTbKYJISITOPOM)

Tabnuua 8

[TpoBepsiembie 371eMEHTHI coaepkanust (8 Kiacc)

Kon

HpOBCpHCMLII\/'I QJICMCHT COACPIKAHUS

Urcna ¥ BEIYUCICHUS

11

KBaapatHeiii kopeHb u3 umcia. [lonstue 00 wppamwoHambHOM uucie. JlecsaTudHbie
MPUOJIMKEHUS] UPPAITHOHAIBHBIX YHCETT

1.2

CBolicTBa apu(MeTHyecKuX KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K IpeoOpa3oBaHUIO
YMCITOBBIX BBIPAKEHUI U BBIYUCICHUSIM. [[eliCTBUTENbHBIC YHCTIa

1.3

CTeneHb C 1eNIbIM MOoKa3aTeleM U ee cBoicTBa. CTaHIapTHAs 3aMKCh YUCia

AnreOpanyecKue BhIpaKeHHs




2.1

KBazpaTHbIN TpEeX4JIEH, pa3l0kKEeHHE KBaAPATHOIO TPEXWIEHA HA MHOXKHUTEIN

2.2

Anrebpanueckasi 1po6b. OCHOBHOE CBOWCTBO aredpanyeckon Apoou

2.3

CnoxeHue, BBlYMTaHNe, YMHOKEHHE, JICJICHHE alNre0pandeckux JIpodei

2.4

PanioHabHBIC BRIDAKEHUS U MX TPeoOpa3oBaHue

YpaBHEHUs 1 HEpaBEHCTBA

3.1

KBanpartHoe ypaBHeHue, popmyrna KOpHel KBagpaTHOro ypaBHenus. Teopema Bueta

3.2

Penrenne ypaBHeHHﬁ, CBOIAIIMXCA K JIMHEHHBIM 1 KBaJI[pATHBIM

3.3

[Tpocreiimme ApoOHO-paloHabHBIE YPaBHEHUS

3.4

['paduueckas MHTEpIpETALUS YPABHEHUN C ABYMSI NEPEMEHHBIMH U CUCTEM JIMHEHHBIX|
YPaBHEHUU C IBYMs IIEpEMEHHBIMU. [IpuMepbI peleHns CUCTeM HEJTMHENHBIX YPaBHEHUI
C ABYMsI IEPEMEHHBIMU

3.5

Perienne TEKCTOBBIX 3a/1a4u alre0pandeckKuM Crioco0oM

3.6

Uucii0BbIC HEPABEHCTBA U X CBOMCTBA

3.7

HepaBeHCTBO ¢ 01HOM ITEpEMEHHOMN

3.8

PaBHOCHIILHOCTD HCPAaBCHCTB

3.9

UlHeiiHble HepaBEHCTBA C OJJHON MEePeMEHHOMN

3.10

CHCTEeMBI JIMHEHHBIX HCPABCHCTB C OJIHOM nepeMeHHoﬁ

DyHKIMHU

4.1

[Tonstue ¢pynkuun. O61acTh onpeaeNeHust 1 MHOXKECTBO 3HaueHul (yHKumuu. CriocoOb!
Baganust QyHKIHA

4.2

['padux Gynkimn. YteHne CBOWCTB QYHKINU 110 €€ TpaduKy

4.3

[Tprimepsl rpaukoB PyHKIMNA, OTPAKAIOIIKX peabHbIE MPOIECCHI

4.4

DYHKIHMY, ONUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, MX
rpaduku

4.5

DyHKIMU y = X2, y= x3

4.6

DyHKINH , Y = [X]

4.7

["paduueckoe pelieHrne ypaBHEHUH U CUCTEM YpaBHEHUH

BepO}ITHOCTB H CTaTUCTHKA

5.1

[IpencraBienne NaHHBIX B BUJE TaOJIUII, JUarpaMm, rpaukoB

5.2

MHO)KGCTBO, OJICMCHT MHOXKECTBA, ITIOAMHOMXECTBO. OnepauHH Haa MHOXCECTBaAMU:
06’BGI[I/IH€HI/I€, MEPECCUYCHUEC, NOIMOJTHCHUC

5.3

CBoiicTBa omepanuii HaJ MHOXECTBAMHU: TMEPEMECTUTEIBHOE, COYETATEIbHOE,
pactpeienuTeIbHOE, BKIIOUCHUS

5.4

crionb3oBanne rpaduyecKoro MPEeACTaBICHUS MHOMXECTB JUIsl OMHCAHUSl PEaIbHBIX|
MPOIECCOB U SIBJICHUM, P PEIICHUH 3a]1a4.

5.5

l13MepeHne paccemBaHus JaHHBIX. Jlucnepcus M CTaHJApTHOE OTKJIOHEHHWE YHMCIIOBBIX
HaOopoB. /lnarpamma paccenBaHus

5.6

JeMeHTapHbIe COOBITUSI CciydaiiHoro omnbiTa. CiydaiiHele coObiTusi. BepositHOCTH
coObITHH. OMBITEI ¢ PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITHSAMHU. CIilydallHBIN
BHIOODP. CBSI3b MEXKAY MAJIOBEPOSITHBIMU U MPAKTUYECKU JOCTOBEPHBIMH COOBITHUSIMH B
npupoje, o0IIeCTBE U HAyKe

5.7

JlepeBo. CBoiicTBa JepeBhEB: €IMHCTBEHHOCTh MyTH, CYIIIECTBOBAHNE BUCSYEH BEPILINHBI,
CBSI3b MEX]Iy YMCIIOM BEpIIHH U unciaoM pebdep. [IpaBuno ymHoxkeHus. Perenne 3amxau ¢
MOMOIIBIO TpadoB

5.8

[IpoTuBOnONOXKHBIE CcOOBITHSA. Juarpamma Diinepa. OObennHEHHE M IEepecedeHue
coObITHil. HecoBmecTHbIe coObITHsI. DOopMyIia CI0KEHUs BEPOSITHOCTEH

5.9

'YcnoBHast BeposTHOCTh. [IpaBmiio ymHokeHus. HezaBucrumMbie COOBITHS




5 10HpeI[CTaBJI€HI/Ie JKCIIEpUMEHTa B BHUJE JepeBa. PerieHue 3agad Ha HAXO0XKJICHHE
" |BEPOATHOCTEH € TIOMOIIBIO IEpeBa CIIYYaiiHOr0 SKCIIEPHUMEHTA, THarpamMm Diiiepa
6 [[eomerpus

6.1 [Uersipexyronpuuku. [lapamienorpamm, ero npu3HaK U CBOICTBa

6.2 [[IpssMOYyTroNbHUK, pOMO, KBaJIPaT, UX MPU3HAKH U CBOMCTBA

6.3 [Tpanenus, paBHOOOKasI Tpanenus, e¢ CBOWCTBA U Mpu3HAKU. [IpsIMOyroibHAas TpareIusl
6.4 Meton yaBoenus meauansl. LlenTpanbhas cummerpusi. Teopema daneca u Tteopema o
POMOPLUMOHAIIBHBIX OTPE3Kax

6.5 [CpenHue TUHUM TpEyrojbHHUKA U Tpanenuu. [lenTp macc TpeyroipHuKa

6.6 [TogoOue TpeyroabHUKoOB, K03 dunment nogodus. [IpusHaku mogo0us TPEYroJbHUKOB.
[TprmeneHne no1o0us pH pelIeHUH TPAKTHUECKUX 3a7a4

6.7 |@opMmyibl 1S IJIOIAAN TPEYTOJIBHHKA, ITapaJlieliorpaMMa, poM0a M Tpanenuu

6.8 |CroticTBa mtomniaei reomerpudeckux Guryp. OTHOIICHUE TUIONIA IS MOJOOHBIX GuUryp
6.9 |BbruunciieHue mwionaei TpeyroJibHMKOB H MHOTOYTOJIbHMKOB Ha KJIET4aTol Oymare

6 10TeopeMa [Mugaropa. [Ipumenenune teopembl [Iudaropa mpu pemeHNH HMPaKTUYECKUX|
Bazay

CHUHYC, KOCHHYC, TaHT€HC OCTPOr0 YIJia MPsIMOYTOJBHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOKAeCTBO. Tpuronomerpuueckue GyHkimu yrios B 30°, 45° u 60°
BrivicaHHble M LEHTPAIbHBIC YIIIBI, YTOJI MEXKIY KacaTelbHON U XOpAOW. YTIIBI MEXIy
XOpAAMH U CEKYIIUMU

6.13|BriricanHbie ¥ OMMCAHHBIC YETHIPEX YT OJIbHUKH

B3anmHOe pacrnojiokeHue JBYX OKpyxkHocTeil. Kacanme oxpyxHoctedt. OOmue

6.11

6.12

6'14KacaTenLHble K IBYM OKPY>KHOCTSIM
Tabmanma 9
[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTesbHON MporpamMMsI (9 Kiacc)
Kon [IpoBepsiemble peaMEeTHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
pe3ynbpTarta
1 Uricna v BBIYMCIICHUS

1.1 CpaBHUBATH U YIOPSJOYNBATH PAllMOHAIIBHBIE U HPPAIIMOHATBHBIC YK CIIa
BeImonHAT, apudMeTHdeckue JeHCTBUS C  pallMOHAJIBHBIMH YHCIIAMH,

1.2 coueTasl YCTHBIE W THUCHbMCHHBIC IIPHEMBI, BBITIOJHATH BBIUHCICHHS C
MPPAIMOHATLHBIMH YHCIIAMU

13 HaxoanTe 3HaUYeHUST CTEIeHEeH C I.[@J'IBIIX[I/I MOKa3aTeisIMA U KOPHEH,
BBEIYHCIISTH 3HAYCHHS YUCIIOBBIX BBIPAKCHHIMA

14 OKpyTIISTH vﬂeﬁCTBHTeHBHBIe qHCIIa, BI)IH?J'IHHTB MPUKUAKY pPe3ysIbTaTa)
BBEIYHCIICHHH, OI[CHKY YMCIIOBBIX BBIPAKCHHIM

2 YpaBHEHMsI 1 HEpaBEHCTBA

21 Pemarh nuHEHBIE M KBaJpaTHbIC ypaBHEHUS, YPaBHEHHsI, CBOMISIINECS K
HUM, IPOCTEHIINE TPOOHO-PAIMOHATBHBIC YPAaBHEHUS
Pemath cUCTeMBI IBYX JTUHEHHBIX ypaBHEHHUH C ABYMS TMEPEMEHHBIMU W

2.2 CUCTeMBI JBYX YpaBHEHHU, B KOTOPBIX OJHO YpaBHEHHE HE SBIIACTCS
ITMHEWHBIM




2.3

Perrate TEKCTOBBIE 3a7auydl  aureOpanvyeckuM CcrnocoOOM ¢ MOMOIIBIO
COCTABJICHHMSI YpPaBHEHUS WM CHCTEMbl [JBYX YPaBHEHUMH C JBYyMs
[1IepeMEHHBIMU

2.4

[IpoBOANUTH MPOCTEHIINE UCCIICIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJIE C MpUMEHEHHEeM TrpadUudyecKux NpeACTaBICHUN (Hampumep,
yCTaHABIMBATh, UMEET JIU YPAaBHEHHE WJIM CUCTEMa YPAaBHEHMU peELICHUS,
€CJIM UIMEET, TO CKOJIBKO)

2.5

Pemath JMHEHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)karhb
[pELICHUE HEPABEHCTB HA YHUCJIOBOW IIPSAMOM, 3alMCBIBATH PELICHUE C
[TOMOILIBIO CUMBOJIOB

2.6

PemraTth CHUCTCMBI JIMHEMHBIX HCPAaBCHCTB, CHUCTCMBI HCPAaBCHCTB,
BKJIFOHYAIONIUE KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTB PCIICHUC CUCTCMBb]
HCPAaBCHCTB Ha YHCIO0BOM HpﬂMOfI, 3alIMCbIBaTh PCHIICHUC C IMOMOIIBIO
CHMBOJIOB

2.7

lcnonbp30BaTh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a/1a4

DyHKIMU

3.1

PacriosHaBaTh (QYHKIMM W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHYECKU
[PAcIIONIOKEHUE Ha KOOPAWHATHOM IJIOCKOCTH TpadUuKOB PYHKIUI BUIA: Y =
kx, y = kx + b, , y = ax> + bx + c B 3aBUCHMOCTH OT 3HAUCHHUH
K02 (UIIMEeHTOB, ONUCHIBATH CBOMCTBA (DYHKIINIH

3.2

[Toka3pIBaTh CXEMATHYECKH PACIIONIOKEHUE HAa KOOPAMHATHOHN IJIOCKOCTH
rpadukoB QpyHKIMN BUJA , y = |X| ¥ ONUCKHIBaTh CBOMCTBA QYHKIUI

3.3

CTpouTh U M300pakaTh CXEMATHYECKH Irpapuku KBaJpPaTUYHBIX (DYHKITHIA,
ONMCHIBATh CBOMCTBA KBaIPATUUHBIX (DYHKIMHI MO UX rpadukam

3.4

Pacrio3HaBaTh KBaJlpaTHUHYIO QYHKIUIO IO pOpMyIie, IPUBOAUTE IPUMEPHI
KBa/JpaTUUHBIX (QYHKIUN U3 peaTbHON KU3HU, QU3UKU, TEOMETPUN

ApudmeTrueckas 1 reoMeTpUYecKasi Iporpeccuu

4.1

PacriozHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYI0 IPOrpeccCHd IpH
[pa3HBIX crioco0ax 3agaHus

4.2

BBIMONHATE BBIYMCICHHMS C HCIOJIb30BaHUEM (OpMyT n-ro 4jeHa
apu(MeTHYECKON 1 FeOMETPHUECKOM MPOrpeccuii, CyMMbl IEPBBIX N YJIEHOB

4.3

I/I306pa)i(aTI> YICHBI TIOCICIOBATCIBHOCTH TOYKAaMHM Ha KOOpI[PIH@.THOIZ
TIJIOCKOCTH

4.4

Pemrate 3a1aun, CBA3aHHBIE C YHCIOBBIMU IOCIEA0BATENLHOCTAMHU, B TOM
Urce 3aJauyd U3 peajbHOM >KM3HM (C HCHOJIb30BAHUEM KAaJBKYJIATOPA,
[11(POBBIX TEXHOJIOTHIN)

BepOHTHOCTL " CTaTUCTHUKA

5.1

3Bnekatb W mpeoOpa3oBbIBaTh HH(OpPMaNMIO, NPEICTABICHHYIO B
Pa3IMYHBIX WCTOYHUKAX B BHAE TaOmUL, Juarpamm™m, Trpa@uKoB,
[Ipe/ICTaBIIATh JaHHbIE B BUJIE TaOJIUI], TMarpamm, rpagukoB

5.2

Pemarh 3agaun OpraHU30BaHHBIM IEepeOOpPOM BapHAHTOB, a TaKXKeE C
1ICII0JIb30BaHNEM KOMOMHATOPHBIX PABHII M METO/IOB

5.3

cmonp30BaTh ONMKCATEILHBIC XapPaKTCPUCTHKU JII MACCHBOB YHCIIOBBIX|
JTAHHBIX, B TOM YHCJIC CPCAHNEC 3HAUCHUA 1 MCPBI paCCCUBAHUA

5.4

HaXOJII/ITB YacTOTEI 3HAUYEHUU U 4aCTOTEI CO6I)ITI/I${, B TOM YHCJIC ITOJIB3YAICh
[pe3yIbTaTaMu IMIPOBEICHHBIX N3MEPEHUN W HAOIIOACHUI

5.5

HaxoauTh BEepOATHOCTH CIIy4allHBIX COOBITUH B M3YYCHHBIX OIBITAX, B TOM
UKCIe B ONBITAX C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMH COOBITHSMH, B

CepUsIX MCIBITAHUN JIO IIEPBOTO YCIEXA, B CEpUAX UCIBITAHUN bepHyImn




lIMeTh MpeAcTaBICHUE O CIIy4alHOM BEIMYMHE U O PpaCIpeleIcHUU

5.6 N
BEPOSITHOCTEH
IMeTh TpeACTaBICHHE O 3aKOHE OOJIBIIMX YHCENT KakK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4allHOW W3MEHYMBOCTU M O POJH 3aKOHA OOJIBIITHX
qrceN B IPUPOJIe U OOIIECTBE
6 ["eomerpust
3HATH TPUTOHOMETPUYECKUE (YHKIMU OCTPHIX YIJIOB, HAXOAWTh C UX
6.1 [MOMOIIBI0  Pa3lIUYHBIE  JAJIEMEHTHI  MPSIMOYTOJBHOTO  TPEYroJbHUKA

("pemieHue MNPSIMOYTOJIbHBIX TpeyrojbHUKOB"). Haxomute (¢ momolibpio
KaJIbKYJISITOPA) AJIMHBI U YTIJIbl AJ1 HETAOJMYHbBIX 3HAUEHUN

[Tonp30BaTbCst hopMysiaMul MPUBEICHUSI U OCHOBHBIM TPUTOHOMETPHIECCKUM
6.2 TOXKIECTBOM TSt HaXO0XKICHUS COOTHOIIIEHUI MEXTY
TPUTOHOMETPUYCCKUMHU BEITMYNHAMU

lcrionb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJIs1 HAXO0XKJICHUS PA3TUYHBIX
6.3 HIIEMEHTOB TpeyroybHHKA ("pelieHue TpeyroabHUKOB"), MIPUMEHATh UX TIPH
[pEIICHNY T€OMETPUUYECKUX 3a/1a4

Brnagerb MOHATUSMU —TpeoOpa3oBaHUsS  MOAOOHMS, COOTBETCTBEHHBIX
bieMeHTOB Toa00HbIX (¢uryp. Ilonbp3oBaThecsi cBOWCTBaMU —MMOAOOUS
6.4 [IPOM3BOJBHBIX (UTYP, YMETh BBIYUCIATH UIMHBI U HAaXOOUTh YIIIBI Y
mono6ubIX uryp. [IpumeHsTh CBOIiCTBA MOI00US B MTPAKTUYECKHX 3aadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (GUTYP B OKPYKAIOIIEM MUPE

Ilonbp30BaThCs TCOPEMaMU O IIPOU3BCACHUU OTPE3KOB XOP A, O IIPOU3BCACHUHA

6.5 .
OTPC3KOB CCKYHINX, O KBAAPATC KACATCIILHON

[losib30BaThcs BEKTOpamH, MOHUMAaTh UX T€OMETPUYECKUN U (PU3UUECKUI
CMBICJ, IPUMEHSATh UX B PEIIEHUU T€OMETPUUYECKUX U (PU3MUYECKUX 3ajad.
[[pUMEHATHh CKAIAPHOE MPOU3BEICHNUE BEKTOPOB JUISl HAXOXKJICHHUS UIMH U
yIJI0B

6.6

Tlonn30BaThCA MCTOJOM KOOpJAWHAT Ha IIJIOCKOCTHU, IMPUMCHATH €TI0 B
[PCIICHUN IT'COMCTPUYCCKUX U MPAKTHYCCKUX 3a/1avd

6.7

BirageTs MOHATHAMHU NPaBUIBHOTO MHOTI'OYTOJIBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBl JTYyTHM OKPYXKHOCTHM W pPaJWaHHOM MeEphl yria, YMETh BBIYUCIIATH
[JI0IIaap Kpyra W ero dacre. I[IpuMeHATH IOIy4eHHbIE YMEHHs B
[MPAKTHUYECKUX 3a/1a4ax

6.8

HaxoauTh OCHM WM LEHTPbl CUMMETPUHM (UTYp, NPUMEHSTh JBUKECHUS
[JIOCKOCTH B IPOCTEHIINX CITydasx

6.9

[IprMeHsATh MOyuyeHHBbIE 3HAHHUS HA MPAKTUKE - CTPOUTh MaTeMaTH4YecKue
Mozenu JUId 3ajad peajbHOM JKU3HU M TMPOBOJIUTH COOTBETCTBYIOLIHE
BBIUUCIICHUS] ¢ TPUMEHEHHEM MOA00OMS U TPUTOHOMETPHUECKUX (DYHKIMHA
(1m0JIB3YSICh, 1€ HEOOXOIUMO, KAJIBKYJIITOPOM)

6.10

Tabmauua 10

[TpoBepsiembie 371eMEHTHI coaepskanus (9 Kiacc)

Kox ITpoBepsieMblii 2IEMEHT COJIEp/KaHus

1 [Yucna v BBIYUCIEHUS
11 PanroHalbHbIE YKCIIa, UPPALMOHAIBLHBIE YHCIIA, KOHEYHBIE U OECKOHEYHbIE ECATUYHBIE
" lapobu




1.2

MHOXECTBO JCHCTBUTENBHBIX YHCEN, JACHCTBUTEIbHBIC 4YHCIa KaKk OECKOHEYHbIe
necaTuyHble OpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
EICTBUTENIBHBIX YMCEN U KOOpAMHATHON npsiMoi. CpaBHEHME NEHCTBUTENIBHBIX YHCET

1.3

Apudmernueckne IeHCTBHS C AEHCTBUTEIbLHBIMU YUCIAMH

14

l3mepenusi, npuOMMKEHUS, OLEHKH. Pa3Mepbl OOBEKTOB OKpYKAIOLIETO MHpA,
TN TENIEHOCTh TPOIIECCOB B OKpYXaromeM mupe. [IpubimkeHHoe 3HaueHUE BETUYMHBI,
TOYHOCTh mnpuOmmKeHus. Oxpyriaenue uwncen. llpukuaka M OLEHKAa pe3yabTaToB
BBIYMCIICHHUI

'YpaBHEHMs U HEpABEHCTBA

2.1

YpaBHEHUS C OJJTHON NTEPEMEHHOMN

2.2

Jluneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOAIIUXCS K TUHEUHBIM

2.3

KBanparHoe ypaBHeHue. Penienne ypaBHeHUH, CBOASIIUXCS K KBaJPaTHBIM

2.4

bukBaapaTtHoe ypaBHeHue. [Ipumepbl pelieHuss ypaBHEHUW TpeThbel M ueTBEepTOH
CTeTNeHel pa3joKeHNEeM Ha MHOKUTEIH

2.5

Pemenue 1poOHO-pallMOHAIbHBIX YPaBHEHUN

2.6

CucreMbl ypaBHEHUH

2.7

YpaBHeHUE ¢ IByMsI IEpPEeMEHHBIMHU H €0 Tpaduk

2.8

PerieHne cucreM IBYX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU

2.9

Pemenue cucrem ABYX ypaBHeHHﬁ, OJHO M3 KOTOPBIX HHHeﬁHOG, a Japyroe - BTOpOﬁ
CTCIICHHU

2.10

['paduyeckas HHTEpIpeTalvs CUCTEMbl YpaBHEHUH C IBYMsI IEpEMEHHBIMU

2.11

PelieHre TEKCTOBBIX 3a7a4 aHre6paI/I‘ICCKI/IM cIocooom

2.12

UncnoBbie HCPABCHCTBA U UX CBOMCTBa

2.13

PerieHne TMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.14

PerieHne crcTeM JTMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON

2.15

KBagpaTHbIC HEPABEHCTBA

2.16

[ padraeckast mHTEpHpETALNMSI HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU

DyHKIMHU

3.1

KBanpatuunas QyHkuus, ee rpapuxk u cBoiictBa. [lapaGona, KOOpAMHATHI BEPLIMHbI
napaboIibl, 0Cb CUMMETPHH MapadoJIbl

3.2

['paduxu Gynkmmii y = kx, y = kx + b u ux cpoiictsa

3.3

['paduxu GpyHKImii , y = X° ¥ MX cBOHCTBA

3.4

['paduku pynkuuii , y = [X| u ux cBoiictsa

UrcaoBbIC ITOCIEA0BATCIILHOCTH

4.1

OnpenernieHrne W CIOCOOBI  3a/JaHHWSl  YHUCIIOBBIX  IOCJIENOBATEIBLHOCTEH. 3amaHue
MMOCJICIOBATEIILHOCTH PEKYPPEHTHOUM popMyIioi 1 (HopmMyIioil n-ro djieHa

4.2

ApudmeTrnueckas nporpeccus. GopMylibl n-ro wieHa apuPMETHYEcKOl Mporpeccud,
CYMMBI IIEPBBIX N YICHOB

4.3

FCOMCTpI/IquKaﬂ porpeccus. (I)OpMyJ'IBI n-ro 4YJjicHa FCOMCTpHQCCKOﬁ mporpeccuu,
CYMMBI IICPBBIX N YJICHOB

4.4

1300paxeHue 4ieHOB apuPMETHYECKOH M T€OMETPUUYECKON MPOrpeccuit TOUKamMHu Ha
KOOPAMHATHOW IUNIOCKOCTH. JIMHENHBIN U SKCIOHEHIMAJIBHBIN POCT

4.5

CI0KHEIS IMPOLCHTEI

BCpO}ITHOCTB n CTaTUCTHKA

5.1

[IpencraBieHune NaHHBIX B BUAE TaONHIl, [UarpamMm, rpaduKoB, HHTEPIpETalysl JaHHbIX.
YreHue u nocTpoeHue Tabunl, 1uarpaMM, rpa@uKkoB IO pealbHbIM JaHHBIM

5.2

[lepecTanoBku u haxTopuan

5.3

CoueTaHHs ¥ YHUCJIO COYCTAaHUHU




5.4 [Tpeyronbuuk [lackans. Pemenune 3amau ¢ ucrnosib30BaHuEM KOMOMHATOPUKA

55 ["'eomeTpuueckast BeposTHOCTh. CiydaiiHbIi BBIOOpP TOYKM M3 (PUTYpHI HA IIIOCKOCTH, U3
OTpe3Ka U U3 IyTU OKPY>KHOCTH

5.6 [McnbiTanue. Ycenex u Heynada. Cepusi HCIIBITAHUIA 10 TIEPBOTO ycrexa

5.7 |Cepus ucnsitanuii bepuymm. BepositHoctu coObITHi B cepun ucnbiTanuii bepaysm

5.8 [Cnyyaiinast BETMYKMHA M Paclpe/IeIeHUe BEPOITHOCTEM

59 Matemarnueckoe oxuaanue U gucnepeud. [Ipumepsl MaTeMaTHYeCKOro OKUIAHUS Kak
TEOPETUYECKOr0 CPEIHErO 3HAYCHMSI BEIMYMHBI

5.10MaTeMaTI/I‘leCKOG 0’KHMJIaHHE U JUCIIEPCHS CIy4YallHON BEJIMUMHBI '"UHCIIO YCIIEXOB B CEpUU
vcnbiTanuil bepuysmim"

5.11H0HHTI/IC 0 3aKoHe OOoJIbIIKX yHucel. M3MepeHne BeposSTHOCTEH ¢ MOMOLIbIO 4acToT. Posib
1 3HaU€HHE 3aKOHa OOJIbIINX YKMCEN B IPUPOJIE U OOILECTBE

6 [[eomerpus

6.1 Cunyc, kocuHyc, TaHreHc yrioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUUECKOE
T0K1eCTBO. POPMYJIBI IPUBEACHUS

6.2 Pemenne TpeyroibHUKOB. TeopemMa KOCHMHYCOB U TeopeMa CHUHYcOB. Pemienue
[IPAKTUYECKHX 3aJ[ay C UCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB

6.3 [[IpeoOpa3zoBanue mompoous. [Togobre COOTBETCTBEHHBIX AJIIEMEHTOB

6.4 Teopema o npousBencHUN OTPE3KOB XOPJ, TEOPEMBI O IPON3BEEHHH OTPE3KOB CEKYIINX,
TeopeMa O KBaJlpaTe KacaTeJbHOU
Bekrop, miMHa (MOAYJb) BEKTOpa, COHANPABICHHbIE BEKTOPBI, IPOTHBOIOIOMKHO

6.5 |HanpaBiIeHHbBIC BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIICPAIMH HA/]
BeKTOpaMHu. Pa3yioskeHne BeKTopa 10 1ByM HEKOJUIMHEAPHBIM BEKTOPAM

6.6 Koopaunatsel BekTopa. CKansipHOE IPOU3BENEHUE BEKTOPOB, IPUMEHEHHE I
HaXO0XJICHUs JUIMH U YIJIOB
/lekapTOBbl KOOpPAMHATHI Ha IUIOCKOCTH. YPaBHEHUS MpPSAMOM M OKPY)KHOCTH B

6.7 [koopauHaTax, IepeceueHHe OKPYKHOCTEH W MpsMBIX. MeToJ KOOpAMHAT U ero
[IPUMEHEHNE

6.8 [[IpaBuIbHBIC MHOTOYTOJIbHUKH

6.9 JlniHa OKPYXNHOCTH. I'panycHas u paavaHHas Mepa yria, BBIYUCIEHUE JUIMH JIyT
OKPYKHOCTEH

6.10[[Tnomans kpyra, CeKTOpa, CerMeHTa

6. 11I[BH>KeHm IUVIOCKOCTH M BHYTPEHHME CHUMMETpUM  Quryp (3s€eMeHTapHbIe
npencrasienust). [lapannensuslii nepenoc. [loBopot

Ipunoxenne

Jl1 mpoBeEHUS] OCHOBHOI'O TOCYIapCTBEHHOIO K3aMeHa o MaTemartuke (fganee - OI'D no
MaTeMaTHKe) UCTIONIb3YyeTCs epedeHb (KoIu(pUKaTOp) IpoBEpseMbIX TpeOOBaHUMN K pe3yabTaTaM
OCBOCHMS OCHOBHOW 00pa30BaTeNbHOW MpPOrpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHUA U

9JICMCHTOB COACPIKAHUA.

Tab6muna 1

[Tposepsiembie Ha OI'D Mo MaTeMaTrke TpeOOBaHUS
K pe3yJibTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTEIbHOMN MPOTpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHMs



Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
OCHOBHO 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHus
Ha ocHOBe ®I'OC

1

YMeHne onepupoBarh MOHITHSIMH: MHOXECTBO, MOAMHOMXECTBO, OIEpaliu
Ha/J MHOXKECTBaMU; YMEHHE OIIEpUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
IepeBo, UK, MPUMEHATh UX MPHU PELICHUH 3aay; YMEHHE HCIOIb30BaTh
rpadguueckoe MpeACTaBIEHUE MHOMXECTB JIJISl OINUCAHUS PEaJbHBIX
[TPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

'YMmeHue OIICpHUpOBaTh IOHATHUAMH: OIPCACICHHUE, aKCHOMa, TEOopEMa,
MOKa3aTCJIbCTBO, YMCHHC PpacCIiioO3HaBaTb HCTUHHBIC n JIOXKHBIC
BbICKA3bIBAHUA, IIPUBOAWUTL IPUMEPBI W  KOHTPIPHUMEPEI, CTPOUTH
BLICKA3bIBAHUA U OTPUIAHUS BBICKA3bIBaHUH

'YMeHue OIICpHUPOBATH MOHATUAMU: HATYPAJIBHOC YHCIO, IIPOCTOC U
COCTAaBHOC YUCIIO, ACJIUMOCTh HATYpPaJIbHBIX YHCCII, IIPHU3HAKHU ACIIMMOCTH,
[1CJIOC YHCJIO, MOAYJIb YHCJIa, OOBIKHOBEHHAS ,Z[p06]5 n JCCATHYHAasA I[pO6I>,
CTaH,I[apTHHﬁ BHUA 4YHUCJIa, PAIUOHAIIBHOC YHCJIO, UPPAIUOHAIIBHOC YHCIIO,
apI/I(bMeTI/IquKI/Iﬁ KBa,Z[paTHLIﬁ KOpCHb, YMCHHUC BBIIIOJIHATD JEUCTBUS C
IUCIIaMU, CpaBHHUBATb W YIHOPANOYHUBATHL YMCIIA, IMPEACTABIIATH YHUCIIA Ha
KOOpﬂHHaTHOﬁ HpHMOﬁ, OKpYIUIATh 4YHCJIA, YMCHHUC NCJIATh HNPHUKUIAKY H
OLICHKY pC3yJibTaTa BBIYMCIICHHUI

YMeHne omepupoBaTh IMOHATHAMHU: CTEIEHb C IIeJBIM ITOKa3aTeleM,
apu@mMeTHnyecKuil KBaJpaTHbII KOPeHb, MHOTOUJIEH, aJireOpanydeckast Jpoob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOU CTETIeHH OOJIbIIIE €TMHHIIBI,
YMEHHUE BBINIOJHATH pPacdyeTsl MO (QOopMysaM, NpeoOpa3oBaHUs UEINbIX,
MPOOHO-PaIIMOHATIFHBIX BRIPAKEHUH U BRIPAKEHUH ¢ KOPHSIMH, Pa3JIOKEHUE
MHOTOWIEHA Ha MHOXKHTEIH, B TOM YHCIIE C HCIOIB30BaHUEM (GOpPMYIT
[Pa3HOCTH KBaJIPaTOB M KBAJ[paTa CyMMBI i Pa3HOCTH

'YMeHue onepupoBaTh IMOHSITHSMH: YUCIOBOE PAaBEHCTBO, YPABHEHHUE C
OHOI MEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHUE pellaTh JIMHEHHBIE W KBaJApaTHbIE ypaBHEHUsA, JAPOOHO-
[PallMOHAJIBHBIE YPABHEHUSI C OJTHOM MEPEMEHHOM, CHCTEMBI ABYX JIMHEHHBIX
YpaBHEHUH, TMHEHHBIE HEPABCHCTBA U UX CUCTEMBI, KBaJIpaTHBIE U APOOHO-
[pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOW, B TOM YHCIE MpPH
[PEIIEHUM 3aJa4 U3 JAPYrUX MNPEIMETOB M MPAKTUYECKUX 3a7ay; YMEHHE
MCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYIO M KOOPJIUHATHYIO TUIOCKOCThH IS
300paXkeHNsl pelieHnid ypaBHEHUH, HEPABEHCTB U CHCTEM

'YMeHue omepupoBaTh NOHATUAMU: GYHKIUSA, Tpaduk GYHKIUH, HYIU
(YHKIIMHM, MPOMEXYTKH 3HAKOMOCTOSHCTBA, NPOMEXYTKH BO3pacTaHUf,
yObIBaHMS, HAWOOJbIIEE W HaWMEHbIIEEe 3HAYCHUS (YHKIMH; yMEHHUE
OIEepUpOBaTh TMOHATUSAMHU: TMpsMas MPONOPIHUOHATIBHOCTh, JIMHEHHas
GbyHKIMSA, KBaapaTUuHas (yHKUUsA, oOpaTHas MPONOPLHUOHAIBHOCTD,
napaboiia, Tunepoboia; yMeHue CTpouTh rpaduku GyHKIMHM, UCIIOIb30BATh
rpaduku A7 ompeseNieHusT CBOMCTB MPOLECCOB U 3aBUCHUMOCTEH, s
pelieHuns 3a7a4d U3 Apyrux yueOHbIX MPEIMETOB U PEaTbHOM KU3HU; YMEHUE
BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEXY BEJIMUYNHAMU

'YMeHue onepupoBaTh MOHATHAMHE: ITOCIICIOBATEILHOCTD, apu(MeTHIecKas
1 reoMeTpuyeckass IMpPOTpeccuH; YMEHHE HCII0JIb30BaTh  CBOMCTBA
rocieaoBaTenbHOCTEH, (POPMYIBI CyMMBI M OOIIEro 4jeHa MpU peUIeHUH

3ajay, B TOM YHCJIE 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U pealIbHOM KU3HMY|




'YMeHue pemaTth 3aa4M pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOJIU U
gacT, JABWKEHHE, padoTy, IEHY TOBApOB U CTOMMOCThH MOKYIOK M YCIYT,
HAJIOTH, 3aadyd W3 O0JIACTH YNpPABICHHUS JIMYHBIMH M CEMEWHBIMU
(bHaHCAMM); YMEHUE COCTABISATH BBIPAKCHHSI, YPAaBHEHHS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHIO 3aJayM, HCCIECJOBATh IIOJIyYEHHOE DECIICHUE H
OLICHUBATh MPABJIONOA0OHOCTH NOJYYEHHBIX PE3yJIbTaTOB

'YMeHue omepupoBaTh MOHATHAME: (QUTYpA, TOYKA, OTPE30K, MpsMast, Tyd,
lTOMaHasi, yrojJ, MHOTOYTOJBHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIM U
[PAaBHOCTOPOHHUI TPEYroJIbHUKH, MPSMOYTOJIBHBIN TPEYroJIbHUK, MEIUaHa,
OHMICCEKTpHCa U BEICOTA TPEYTOIHHIKA, YETHIPEXYTOJbHUK, TapaJlIeIOTpamMM,
poMO, TPSAMOYrONBHUK, KBaApaT, Tpameuus; OKPYXKHOCTb, KpPYT,
KacaTebHAs; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYypamMH; YMCHHE
peliaTh 3a1a4i, B TOM YHCIIE W3 IOBCEAHCBHOW YXU3HU, HA HAXOXKICHUE
FEOMETPHYCCKUX BEIMYUH C MPUMCHEHHEM W3YYCHHBIX CBOKMCTB Quryp u
(hakTOB

10

YMeHue omnepupoBaTh MOHATHUSIMH: PAaBEHCTBO  (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MAPAJJIEIbHOCTh U NEPIEHIUKYISAPHOCTh MPSAMBIX, YIOJ
MEX 1y IPSMBIMH, IEPIEHAUKYJISP, HAKJIOHHAsA, IpoeKLus, nojgodue ¢puryp,
MOJO00HBIE TPEYTrOJBHUKH, CHUMMETPHUS OTHOCHTEIBHO TOYKH M TPSIMO;
YMEHME paclio3HaBaTh paBEHCTBO, CHUMMETPUI0 U mojobue ¢uryp,
[apajuIeJIbHOCTD U NEPIIEHIUKYISIPHOCTh NPSIMBIX B OKPY’KAIOLIEM MHpE

11

'YMeHue omnepupoBaTh MOHATUSIMH: JJIMHA, PACCTOSHHE, Yroi (BEIWYUHA
yTJla, CHHYC M KOCHHYC YTJIa TPEYroJbHUKA), TUIONIab; YMEHHE OLICHUBATh
pa3Mepbl IPEMETOB U OOBEKTOB B OKPYXKAIOIIIEM MUPE; YMEHUE MPUMEHSTh
(hopMyJIBI TIEpUMETPA | TUIOIIA I MHOTOYTOJILHUKOB, JUTHHBI OKPY>KHOCTH U
M0 Kpyra, oO0beMa NpSMOYTOJBHOTO TMapajUielenunea; yMEeHUe
MPUMEHSATH NMPU3HAKK PABEHCTBA TPEYTOJBLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyibHUKa, Teopemy I[ludaropa, TpUroHOMETPHUYECKHE COOTHOIIEHUS
7151 BBIYMCIICHUS JJIMH, PACCTOSIHUH, TIOMIAACH

12

'YMeHue I/I306pa)KaTB IIJIOCKHEC q)HprLI u ux KOM6I/IH3_I_II/II/I,
[TPOCTPAHCTBCHHBIC (bHprBI OT PyYKH, C€ [IOMOHIBIO  YCPTCIKHBIX
MHCTPYMCHTOB U JJICKTPOHHBIX CPCACTB 11O TEKCTOBOMY HJIM CUMBOJIbHOMY]
OITMCAHHTO

13

'YMeHue onepupoBaTh MOHATHSIMM: NMPSMOYTOJIBHAsE CUCTEMAa KOOpJUHAT;
KOOpAMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHHUE BEKTOpPA HA|
UKCII0, CKAJSIPHOE ITPOU3BEIEHNE BEKTOPOB; YMEHHUE UCIIOJIBb30BaTh BEKTOPHI
1 KOOPIMHATHI JIJIs TIPE/ICTaBICHUS JaHHBIX M pEeIleHUs 33134, B TOM YuCIIe
13 ApYruX Y4eOHBIX MPEIMETOB U peaslbHON )KU3HU

14

'YMeHue onepupoBaTh MOHATUAMU: CTOJIOMKOBBIE U KPYTOBBIE THArpaMMBbl,
TabIUIIBI, CpeHee apupMeTHYeCKoe, Meana, Haubobllee U HaMMEHbIIIee
BHa4YeHMs,  pa3Max  YHUCIOBOrO  Habopa;,  yMEHHE  HU3BIEKaTh,
MHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh MH(POPMAIINIO, TIPEACTABICHHYIO B
TabaUIax ¥ Ha JMarpamMMmax, OTPaKalol[yl0 CBOWMCTBA M XapaKTEPUCTHKH
[pEAIBHBIX TPOLIECCOB M SIBJICHMH; yYMEHHE paclo3HaBaThb W3MEHUUBBIC
BEJIMUYMHBI B OKPYKAIOIIEM MHUPE

15

YMeHHe omnepupoBaTh MOHATUSMH: CIyYallHBIA  ONBIT  (CIy4yaiHBbIHI
PKCIIEPUMEHT), SJIEMEHTApPHOE COOBITHE (3JIEMEHTAPHBIN UCXO/) CIIy4aiiHOTO
OTIbITA, CIy4allHOE COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE HAaXOIHUTh
BEPOSTHOCTH CIy4alHBIX COOBITUH B ONBITaX C PAaBHOBO3MOKHBIMU

PJICMCHTAPHBIMU CO6BITI/ISIMI/I; YMCHHC peliaThb 3aJa4uyun MECTOAOM




OpPraHU30BaHHOTO Tepedopa M € MCIOJIB30BAHHEM IPABUIIA YMHOXKCHUS;
YMEHHUE OLEHUBATh BEPOSATHOCTH PEATbHBIX COOBITUI U SIBIICHUH, TOHUMATh
POJb TMPAKTHYECKH JIOCTOBEPHBIX M  MAJIOBEPOSTHBIX COOBITHIl B
OKPY’KalOIleM MHUPE U B JKU3HHU; 3HAKOMCTBO C IIOHSATHEM HE3aBUCHMBIX
COOBITHI1; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCEN U €r0 POJIbI0 B MACCOBBIX
SIBJICHUSIX

16 'YMeHue BIOUpATh MOAXOMAIMNA U3YUYECHHBIH METOJ JJISl pPeIICHUs 3a1a4H,
[IPUBOAUTH IIPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
PKU3HHM, DPACIIO3HABaTh IIPOSIBICHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
OIMUCBHIBATh OTHEJIbHBIC BBINAIOIIMECS PE3YJIbTaThbl, IOJYYCHHBIE B XOJIE
Pa3BUTUS MAaTEMaTUKHU KAaK HAYKH, IIPUBOAUTH NPUMEPBl MAaTEMaTUYECKHUX
OTKPBITHI U X aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUU

Tabauua 2

[lepeueHs 31eMeHTOB coepkaHusl, mpoBepsieMbix Ha OI'D
10 MaTeMaTUKe

Ko [TpoBepsieMblii SJIEMEHT COJepIKaHHsI

1 Ywucna u BerauCICHUS

1.1 Harypansabie u nensie uncia. [[pu3HAKH JeTUMMOCTH HENBIX YUCEIT

1.2 |OGbIKHOBEHHBIC U ECATHIHBIC IPOOH, MPOIEHTHI, 0ECKOHEYHBIC IEPHOTUYCCKUE POOH
1.3 |ParmonaneHbie uncia. AprudMeTHUSCKHE OTEPAIMHU C PAIIHOHATBHBIMH YHCIAMA

1.4 [leiicTBuTenpHbIe yncia. ApuMeTHIYecKe ONepaliy ¢ ASHCTBUTEIbHBIMU YHCIAMH

1.5 [TpubnikeHHbIe BBIYMCICHHS, MpPaBHiIa OKPYIJICHUs, MPUKHIKA M OICHKA pe3ylibTaTa
BBIYVCIICHUN

2 |AnreGpanyeckue BhIPaXKEHHs
2.1 |bykBeHHbIE BBIpaKeHUS (BBIPAXKEHHUS C TEPEMCHHBIMH )
2.2 (Cremenb ¢ menbiM mokaszarenieM. CTeNeHb C palMOHANBHBIM ToKa3areineM. CBOMCTBa
CTETIeHU
2.3 MHorouIeHbI
2.4 |Anrebpanueckast 1po0b
2.5|ApudmMernyueckuii KOpeHb HaTypajibpHON creneHu. JlefictBus ¢ apupMeTHICCKUMH
KOPHSIMH HaTypaJIbHOW CTETIEHU

3 |YpaBHEHHS U HEPABEHCTBA
3.1 [[Henbie u 1poOHO-paIMoHaIbHbIe ypaBHeHUs.. CHCTEMbI M COBOKYITHOCTH YPaBHECHUIA
3.2 [[lenpie ¥ ApOOHO-paIOHaIbHBIC HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 |PenieHre TEKCTOBBIX 3a/1a4

4 YucnoBble mOCIEI0BATENEHOCTH
4.1 [[ocneoBaTeIbHOCTH, CIIOCOOBI 33/IaHMUSI OCIESA0BATEILHOCTEN
4.2 |Apudmernaeckas 1 reoMeTprdeckast mporpeccun. PopMyIia CI0KHBIX MPOIIEHTOB

S |OyHKIMH
5.1.|®yukuus, cnocobsl 3amanust ¢yHkimu. ['paduk dyHkiuun. O6IacTh ONpeneneHUs U
MHOXecTBO 3HaueHU QyHkuun. Hymn ¢yakmoun. [IpomexxyTku 3HaAKOMOCTOSIHCTBA.
[TpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHUHMUMYMBI (YHKIUH.
Haunboupiiee n HanMeHblee 3HaYeHUE (DYHKIIMU Ha TPOMEKYTKE

6 [KoopauHathl Ha MPSMOIT U MIIOCKOCTH
6.1 Koopauuaruas npsimast
6.2 |[lekapTOBBI KOOPJMHATHI HA TNIOCKOCTH




['comerpus

7.1

["eomerprueckue GpuUrypsl 1 UX CBOICTBa

7.2

[TpeyroabHuK

7.3

IMHOrOyroJapHUKH

7.4

OKpY>KHOCTb U KPYT

7.5

HSMepeHI/IC TCOMETPHUICCKUX BEINYNH

7.6

BCKTOpBI Ha IIJIOCKOCTHU

BCPOHTHOCTB KU CTAaTUCTHUKA

8.1

OnucarenbHas CTATUCTUKA

8.2

IBeposiTHOCTB

8.3

Kombunaropuka

8.4

IMHoXecTBa

8.5

['padsr




