[Tpunoxenue 4

N3menenns OOII OOO B cooTBeTcTBUM € ITpuKa3zoM Munnpocsemenus Poccun ot 09.10.2024
No 704 «O BHECEHMHM U3MEHEHUM B HEKOTOPBIE TPUKa3bl MUHKUCTEPCTBA MPOCBEILICHUS
Poccuiickoit @enepanuu, kacaromuecs gpenepaabHblX 00pa30BaTeNbHbIX IPOrPaMM Ha4albHOIO
o0riero o6pa3oBaHusl, OCHOBHOT'O OOIIEro 00pa3oBaHMs U CPEAHEr0 00IIero 00pa3oBaHMsD)

B ¢enepanbHBIX M perHOHANBHBIX MPOLEAYPAaX ONEHKH KauecTBa 0Opa30BaHUS HMCIIONB3YETCS
nepevyeHs (KoaupUKaTop) pacmpenesieHHBIX [0 KilaccaM IpOBEpsieMbIX TpeOOBaHUU K
pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO  OOIIETO
00pa30BaHUs U HIIEMEHTOB COJICPKAHUS 110 MaTEMATHKE.

Tabmuma 1
[IpoBepsieMble TpeOOBaHUS K Pe3y/IbTaTaM OCBOCHHS OCHOBHOMN
00pa3oBaTesbHON MporpamMMBI (5 Kitacc)
Kox npoeepsieMoro [IpoBepsieMbie IpeAMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOM
pe3yabTara 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHusI
1 Urcaa ¥ BeIMUCIEHUS
11 [loHnMaTh ¥ TPABUWIBHO YIOTPEOJATH TEPMHHBI, CBSI3aHHBIC C
HATYPaIbHBIMH YHCIAMH, OOBIKHOBEHHBIMH U JICCATUUHBIMU JAPOOSMH
19 CpaBHMBAaTh M YIOPSJAOYMBATHL HATypajdbHBIC 4YHCIAa, CpPaBHUBATh B

[IPOCTENIINX CllydasiXx OObIKHOBEHHBIE IPpOOH, IECATUYHbIE IpOOU

COOTHOCUTH TOYKY Ha KOOPAMHATHON (YMCIOBOM) TpsIMOH ¢
1.3 COOTBETCTBYIOIIUM €M YHCIOM W H300pakaTb HATypalbHBIE YHCIA
TOYKaMH Ha KOOPJUHATHOM (YMCIIOBOI) MPsMOi

BoinonHATe apuMeTHuecKue IEHCTBUS C HATYpalbHBIMH YHCIAMH, C

14 0OBIKHOBEHHBIMU APOOSIMHU B IPOCTEHIINX CIydasx

15 BeIMOTHATE TPOBEPKY, TPUKUAKY PE3yIbTaTa BHIYUCICHUN

1.6 OKpyIJISITh HaTypajlbHbIE YHCIIA

2 PereHne TeKCTOBBIX 3a1a4

21 Pemarh TEKCTOBBIC 3a7aud apH(PMETHUESCKUM CIIOCOOOM M C MOMOIIBIO
OpPraHU30BAHHOTO KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB

29 Pemarp 3amaum, copepkamiie 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUIHHBL:
CKOPOCTbH, BpEMsI, PACCTOSIHHE, 1IeHa, KOJIMYECTBO, CTOMMOCTh

23 Mcronp30BaTh KpaTKWE 3alUCH, CXEMbl, TaOJHIIbI, O0O3HAYECHHS TPU

[peIIeHUN 3a71a4

[lonmp30BaThbCsi OCHOBHBIMH CIAMHUIIAMH HW3MEPEHUsS: IICHBI, MaccChl,
2.4 [PACCTOSIHUSI, BPEMEHHU, CKOPOCTH, BBIPAXKATh OJIHU CIUHHIIBI BEINYHHBI
yepes Ipyrue

13BneKaTh, aHATM3UPOBATH, OLICHUBATh MH(OPMAIUIO, TIPEJICTABICHHYIO

2.5 B  Tabmuie, Ha cTojOyaroil  Amarpamme, — MHTEPIPETHPOBATH
[peCTaBICHHbIE JaHHbIE, NCIIOJIb30BaTh JAHHBIE NP PEIICHUH 3a]a4

3 Harmsiinas reomerpus

31 [lonmp30BaTbcs F€OMETPUUECKUMH MOHATHSAMHU: TOYKA, MpsiMasi, OTPE30K,

ITy4, YroJi, MHOTOYTOJILHUK, OKPYKHOCTB, KPYT
[IprBOIUTE PUMEPHI OOBEKTOB OKPY’KAIOLIET0 MUPA, UMEIOLIUX (OopMY]
3Y4YEHHBIX T€OMETPUUECKHUX QUTyp

3.3 M crionp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YTJIAMH: BEPIIIMHA CTOPOHA;

3.2




C MHOIOYTrOJIbHUKaMH: YroJ, BEpIIMHA, CTOPOHA, JAWAroHallb; C
OKPY>KHOCTBIO: PaNyC, THAMETP, LIEHTP

300pakaTh M3y4eHHBIC TEOMETPUUYCCKUE (PUTYPHI HA HEIMHOBAHHOW U
KJIeTYaTON Oymare ¢ HOMOIIBIO IIUPKYJIIS ¥ IMHEHKH

Haxonute [auMHBI  OTPE3KOB  HEMOCPEICTBEHHBIM  H3MEPEHHEM  C
3.5 [IOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KM 3aJaHHOM UJIMHBI, CTPOMUTH
OKPY>KHOCTb 3aIaHHOTO pajuyca

crnosib30BaTh CBOMCTBA CTOPOH U YIVIOB MPAMOYTOJIbHUKA, KBaapaTa JJis
X ITOCTPOEHUS, BBIYUCIICHUS TIOMIAJAN U IEPUMETPA

BoruncnsaTe mepuMeTp U IUIOWAAb KBajapara, MPsIMOYroJIbHUKA, (GUryp,
3.7 COCTaBJICHHBIX U3  MPSIMOYTOJIBHHKOB, B TOM uuciae Quryp,
300paKCHHBIX Ha KJIETYAaTON Oymare

[lonp30BaTbCsl OCHOBHBIMH METPUYECKUMH €IMHHUIAMU U3MEPEHHUS
JUTMHBI, TUIOIIAHU; BEIPAYKATh OAHHU €IMHMIIbI BEIMYUHBI Yepe3 Opyrue
PacrioznaBaTh mapajienenuresn, KyO, HCHOJIb30BaTh TEPMHUHOJIOTHIO:
3.9 BepiinHa, pedpo, TpaHb, HU3MEpPEHUs; HAXOIUTh  HM3MEpPEHUs
napajuienenunena, kyoa

Boruncnsate 00beM Ky0Oa, nmapajuiefienunena mno 3aJaHHbIM H3MEPEHUSIM,

3.4

3.6

3.8

3.10
[10J1b30BaThCs €AMHUIIAMU U3MEPEHUsl 00beMa
311 PemraTte HECIOKHBIE 3a7a4d HA U3MEPEHHUE I'€OMETPUUYECKUX BEIUYMH B
' [IPAKTUYECKUX CUTYalUsAX
Tabnuua 2
[TpoBepsiemble 351eMeHTHI cojiepxkanus (5 Ki1ace)
Ko [IpoBepsieMbIil JIEMEHT COAECpKAHUS

1 [HatypanbHble yncna u HyJIb

11 HarypanbHoe uucno. Psaa HaTypanbHbix uucen. Yucno 0. M3o0pakeHne HaTypaibHBIX
YKces TOUKaMHU Ha KOOPJIMHATHOM (4KCII0BOM) IpsMoi

[lo3uuroHHas cucreMa cuuciieHus. Pumckas ©Hymepauud. JlecaTudHas CHCTEMA|
CYMCIICHUS

CpaBHEHHNE HAaTypalbHBIX YUCEIl, CPABHEHUE HATYpAJIbHBIX YUCEl C HyleM. OKpyrieHue
HaTypaJIbHBIX YUCEIl

CiojxeHue, BBIUMTAaHUE, YMHOKEHUE U JEIEHUE HAaTypalbHBIX 4uces. CBONCTBO HYyJs
[IPU CIIOKEHUM, CBOWCTBA HYJS M €IMHULBI NpU yMHOXXEHHH. [lepemectutenbHOoe U
COYETaTEeNIbHOE CBOMCTBAa (3aKOHBI) CJOXKEHHS M YMHOXEHMs, paclpeleluTeNbHOe
CBOWCTBO (3aKOH) YMHOXKEHHSI

lcnonb3oBaHue OykB A1 0003HAUEHHS HEU3BECTHOTO KOMITIOHEHTA M 3alKCH CBOICTB
aprMeTUUECKUX IEeHCTBUN

/lenuTenn ¥ KpaTHbIE YKUCIIA, PA3JIOKEHUE Ha MHOXKUTENHU. [IpocThie n cocTaBHBIE YnCIa.
[Tpr3naku genumoctu Ha 2, 5, 10, 3, 9. JlesieHne ¢ ocTaTKOM

CTeneHb € HaTypaJbHBIM IIOKA3aTeeM. 3allUCh 4YHCJIA B BHJE CYMMBI DPa3psaHBIX
ClaraeMbIxX

UuciioBoe BpIpak€HUE. BpIUMCIIEHHE 3HAYEHWM YHUCIOBBIX BBIPAXKEHUH, IOPSAIOK
BBIIIOJIHEHHST JCUCTBUU. lIcnosb30BaHME IpU BBIYHMCICHHUSX IEPEMECTUTEIBHOIO U
COUETATENIbHOTO CBOWMCTB (3aKOHOB) CIIOKEHHMSI M YMHOMKEHHUS, DPACIPEAETUTEIIbHOTO
CBOMCTBA YMHOKECHUS

2 |Ipobu

1.2

13

14

1.5

1.6

1.7

1.8




[IpencraBiaeHue o ApoOHU Kak crocode 3amicH YacTH BeduuruHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBuibHBIE M HENpaBWIbHBIE poOu. CMemnanHas ApoOb, MPEeACTaBICHUE CMEIIaHHOM
poOu B BHJIE HEMPABWIILHOM IpOOH M BBIACTICHHUE LEJIOM YaCTH YMCIia U3 HEMPABUILHOMN
po6u. M3o0paxenne npobel TOYKaMu Ha YUCIOBON NPSIMOM

2.1

OcHoBHOe cBolcTBO apoOu. Cokpamenue napoOeit. IlpuBenenue IpoOUM K HOBOMY)

2.2 .
sHameHateno. CpaBHeHHE Tpodeit

CnoxeHne W BBIYMTAHUE ApoOei. YMHOXKEHUE U JelieHue ApoOei, B3auMHO-00paTHbBIC

2.3
npo6u. HaxoxieHue yacTu 1IeJI0ro U 1IEJI0r0 10 €ro YacTH

Jlecsitmunas 3amuch apoOeit. [Ipencrasienue nqecaTHYHOM ApoOu B BUIE OOBIKHOBEHHOM.
2.4 M300paxkeHue JeCATHYHBIX ApoOei TOYKaMU Ha 4YUCIOBOH mpsimoil. CpaBHEeHHUE
ECATUYHBIX Tpo0eii

ApudmeTnueckue AeHCTBUS € ACCATUYHBIMU ApoOsiMu. OKpyTJIeHHE JeCSITHYHBIX

2.5 npooeit

3 |PemieHue TEKCTOBBIX 3aJda4

3.1|Pemenne TEKCTOBBIX 3a/1a4 apu(PMETHIECKUM CIIOCOOOM

39 Pemenue moruueckux 3agad. Pelienue 3amau nepe6op0M BCCX BO3MOKHBIX BApPUAHTOB.
"~ Mcnons3oBanue ITpH PCHICHHUU 3a/1a4 Ta6J'II/II_[ H CXEM

Pemienne 3amad, colepiKalUX 3aBUCHMOCTH, CBS3bIBAIOIIME BEJIMYHMHBI: CKOPOCTb,
BpEMsi, pPACCTOSIHUE, LEHY, KOJWYECTBO, CTOMMOCTb. EJIWHHIIBI M3MEpPEHHS: MAaCChI,
00beMa, 1IEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXKAY €IUHUIIAMU U3MEPEHUS
Ka)KJIOM BEIIMYNHEBI

3.3

3.4 |Pemierrie OCHOBHBIX 3371a4 Ha Jpo0Ou

3.5 [[IpencraBiieHue JTaHHBIX B BUJIE TAOJIHII, CTOJIOYATHIX JHATPAMM

4 |HarnsgHast reoMeTpust

Harnsigaele npeacraBieHuss o (Urypax Ha IJIOCKOCTH: TOYKa, MpsMas, OTPE3OK, Jyd,
4.1yron, nomaHasi, MHOTOYTOJIbHUK, OKPYXXKHOCTh, Kpyr. Yrou. [Ipsmo#, ocTpblii, Tynou u
[pa3BEPHYTHIN YIJIbI

I[J'II/IHa OTpEe3Ka, MCTPUYCCKHUC CAWHUIBLI JJIUMHBI. I[J'II/IHa HOMaHOﬁ, IICPUMCETP

4.2
MHOTI'OYTI'OJIbHHKA. H3MepeHI/Ie 1 ITOCTPOCHUC YTJIOB C TIOMOIIBIO TPAHCTIOPTHUPA

Harnsgaeie MMpEACTABJICHUSA O (I)I/Il"yan Ha IJIOCKOCTU: MHOT'OYT'OJIbHHUK, MTPAMOYT'OJIBHUK,

4.3
KBaJ[paT, TPEYTOJbHUK; O PABEHCTBE (pUryp

300pakenue ¢uryp, B ToM uucie Ha kierdaroil Oymare. IToctpoenue koHpurypammii
4413 4dacTeld mTpAMOI, OKPY)KHOCTM Ha HEJIMHOBAHHOM W Kierdyarod Oymare.
lcrionb30BaHKME CBOKMCTB CTOPOH U YIJIOB IPSIMOYIOJIBHUKA, KBaIpaTa

Hnoman}, MMpsAMOYT'OJIbHHUKA U MHOI'OYI'OJIbHUKOB, COCTABJICHHBIX U3 MPAMOYT'OJIbHUKOB, B|

4.5 -
ToM uucie (Guryp, n300pakeHHBIX Ha KieTtyaToi Oymare. EnnHuibl usmepenus mioniaam

Harnsgnele npencrtaBieHHs O  IPOCTPAHCTBEHHBIX — (urypax: MpsIMOYTOJIbHBIN
napajuienenunen, Kyo, MHOrorpaHHUKU. M3o00pakeHne NpocTelinX MHOTOIPaHHUKOB.
PasBepTku kyOa n nmapamienenunena. Co3ganue Mojesneld MHOTOTpaHHUKOB (M3 Oymaru,
[TPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHAIIOB)

4.6

4.7|06peM psIMOYTOILHOTO TMapauienenunesa, kyoa. Enuanier namMepenus oobema

Tabmuma 3
[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTenbHON MporpamMMeI (6 Kitacc)
Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM

IMPOBECPACMOTr0 O6pa30BaTCHLHOﬁ IporpaMmMbl OCHOBHOT'O O6H.I€FO O6pa30BaHI/IH




pe3yabTara

1 Uuca v BBIYUCIEHUS
3HATh ¥ NOHMMATh TEPMHHBI, CBS3aHHBIC C PA3IUYHBIMU BUJAMU YHUCEN U
1.1 CrIoco0aMu X 3aIUCH, IEPEXOAUTD (€CIIU ATO BOZMOXKHO) OT OJTHOU (POpMBI
3anucy 4ucia K Apyrou
19 CpaBHUBaTh U YHOPSAOYMBATH ILENble 4YHCIA, OOBIKHOBEHHbIE U
ecsITUUHbIe IpoOH, CpaBHUBATH YKCIIa OJHOTO U Pa3HbIX 3HAKOB
BbIMONHATE, coyeTas YCTHbIE M NMUCHMEHHBIE MPHEMBI, apH(PMETHUECKUE
1.3 NeiicTBUSL ¢ HATypaIbHBIMA M UEIBIMH YHCIaMH, OOBIKHOBEHHBIMH U
NECSITHYHBIME TPOOSMU, TOJIOKUTEILHBIMHA U OTPUIATEILHBIMH YHCIIAMU
BbraucnsTh 3HAYCHHS] YUCIIOBBIX BBIPAKCHHM, BBIMOIHATH MPUKUIKY H
14 OLIEHKY pe3y/bTaTa BBHIYUCICHUH, BBIMOIHATH MPEOOPa3OBAHMS YHCIOBBIX
BBIpR)KEHUI HA OCHOBE CBOMCTB apu(METHUECKUX ACHCTBHI
15 OKpyTasATh LIEble YUCIa M JIECITUYHBIE JPOOH, HAXOTUTH MPHOIMKCHUS
uucen
COOTHOCUTH TOYKY Ha KOOPJIMHATHOW MpPSIMOW C COOTBETCTBYIOIIMM €M
1.6 YKCIOM M H300pakaTh 4McCIa TOYKAMU Ha KOOPAMHATHOM MpsSMO,
HaXOJNUTh MOAYJIb YHCIIA
17 CoovTHochb TOUYKY B IPSMOYTOJILHOM crcTeMe KOOPAUHAT ¢ KOOpAUHATAMU
PTON TOYKU
18 OKpyrJISTh LIeTble YHCla M JeCATUYHBbIE APOOU, HAXOAUTH MPUOIMKEHUS
grcen
2 UrcnoBbie 1 OyKBEHHBIE BHIPDAKEHUS
[loHuMath U ynoTpeOsiTh TEPMUHBI, CBSI3aHHBIE C 3alMUChIO CTETIEHU YHCIIa,
2.1 HAXOMUTh KBaZpaT M KyO0 4uHclIa, BBIYHCIATH 3HAYEHUS UHCIOBBIX
BBIpXKEHUI, COIEPIKAIUX CTEIICHU
29 [lonmp30BaThcss TMpHU3HAKAMHU JETUMOCTH, pAaCKJIAIbIBaTh HATypalIbHBIC
UrCIIa HA POCTHIC MHOKHTEIH
2.3 [losib30BaThCs MacmITaboM, COCTABISATh NPONOPIUU U OTHOIICHUS
Mcnons3oBarh  OykBBI  Jii  OOO3HAYEHHMs] YWCEI TMPU  3aIHUCH
24 MaTeMaTHYeCKUX BBIPAKECHUH, COCTABISATh OYKBEHHBIE BBIPAKCHHUS U
(bopMyIIBI, HAXOAWTH 3HAYEHUs] OYKBEHHBIX BBIPAKEHUH
2.5 HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 PerieHne TEKCTOBBIX 3a]1a4
3.1 Permath MHOTOITIIArOBBIE TEKCTOBBIC 33]1a41 apHU(PMETHUECKUM CITOCOOOM
Permrate 3ajmaud, CBSA3aHHBIE C OTHOIIEHUEM, IPONOPLUOHAIBHOCTBIO
3.2 BEeJTMYMH, MPOLIEHTAMHU, pellaTh TPU OCHOBHBIE 3aJayd Ha JApodu
[POIICHTHI
Pemarh 3amgauu, cojepKaliue 3aBUCHUMOCTH, CBS3BIBAIOLIUE BEIMYUHBI:
CKOpOCTb, BpE€Ms, pacCcTOsiHMe, IIeHy, KOJMYECTBO, CTOMMOCTb,
3.3 [IPOU3BOIUTENLHOCTD, BpeMsl, 00beM pabOThI, UCIOIB3Ys aprUPpMETHUECKHE
NeCTBUS, OIEHKY, NPUKHUIKY; TOJIB30BAaThCA EAMHHUIIAMH H3MEPEHUs
COOTBETCTBYIOUINX BEJINYUH
3.4 CocTaBnTh OyKBEHHBIE BBIPaXEHMs 110 YCIOBHIO 3aJjau
3Bnekaty wHGOpMAIMIO, MPEACTABICHHYIO B TaOIWIax, Ha JHWHEWHOMH,
3.5 cTon0uyaTon WM KpPYroBoi auarpammax, HUHTEPIPETHPOBATH
[Ipe/ICTaBICHHbIC JAaHHBIE, NCIIOJIb30BaTh TAaHHBIE MIPH PEIICHUH 3324
36 [IpeacraBisaTs HHGOPMAIIUIO C TTOMOIIBIO TAOIHUII, TUHEHHON M CTOIO0YATOH

arpaMm




4 Harmnsanas reomerpust

[IpuBOAUTH MpUMEPHI OOBEKTOB OKPYXKAIOIIEr0 MHUPA, UMEIOMHX (HOopMy
4.1 M3YUYEHHBIX TE€OMETPHUYECKHX IUIOCKMX W TPOCTPAHCTBEHHBIX (uryp,
[IpUMepbI paBHBIX U CHMMETPUYHBIX QUTYP

300pakaTh C TOMOINBIO LUPKYJSA, JIMHEHKH, TPaHCIOPTHpA HA
4.2 HEJIMHOBAHHOM M KJIeTYaTON Oymare M3ydeHHbBIE MJIOCKHE TeOMETPUYECKHE
(burypsl 1 KOHQUTYpalUu, CHMMETPUYHBIE (DUTYPHI

[lonmp30BaTbcsi  rEOMETPUYECKHMMM — TOHSTHSMHU:  PaBEHCTBO  (uryp,
4.3 CUMMETpPHUS; UCIO0JIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPHEN: OCh,
CUMMETPUH, LIECHTP CUMMETPUHI

HaxoauTh BENUYHMHBI YIJIOB H3MEPEHHEM C IOMOIIBI0 TPAHCIOPTUPA,
CTPOUTH YIJIbl 33JJaHHOW BEJIMYMHBI, MOJIb30BATHCS IPH PEIICHUU 3a]a4
FpajyCHOM MEpOM YIrjoB, paclio3HaBaThb Ha YepTEekKaxX OCTPbIM, MPIAMOH,
[pPa3BEPHYTHIN U TYMOU YTiIbl

4.4

Berauciaars JJINHY HOMaHOﬁ, INEpUMETP MHOI'OYI'OJIbHHKA, I10JIb30BAaThCs
4.5 CAUMHUIaMH HU3MCPCHUA [JIMHBI, BbIPpAXXaTb OAHW CIAUMHHIBI HW3MCPCHUA
JUIMHBI YCPE3 APYIruc

HaXO,I[I/ITB, HCIIOJIB3YsA YCPTCIKHBIC HHCTPYMCHTBI, PACCTOAHUA: MCIKAY

4.6 . .
JIBYMS TOYKaMH, OT TOUKH O IIPAMOU, JJIMHY IIYTU HA KBAJIPATHOU CCTKC

Bpauciars mionagb (I)I/Il"yp, COCTAaBJICHHBIX H3 IIPAMOYI'OJIbBHUKOB,
1 CIIOJIb30BAaThb pa36HeHHe Ha TMpsAMOYTOJIbHUKH, Ha PaBHBIC (bHprbI,
4.7 JIOCTpAanBaHUC OO MPAMOYI'OJIbHHUKA, ITOJIB30BATHCA OCHOBHBIMU CIUHHULIAMU
M3MCPCHUA IIJIOIIAZIM, BbIpAXXaTb OAHHW CAWMHHIBI HM3MCPCHUA ILJIOIIAIN

uepes apyrue

PacriozHaBaTh Ha MOJENAX U M300paKEHUSAX MUPAMUIY, KOHYC, HUJIMHID,

4.8 MCTIOIB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb, OCHOBaHUE,
[pa3BepTKa
4.9 1300pakaTh Ha KJIeT4aToil OyMare npsMOYTOJIBHBIN Mapajuieenune
410 Bbrauciate 00beM  MPSAMOYTOJBHOTO — Mapajuienenumnena,  Kyoa,
' [10JTb30BaThCs OCHOBHBIMH €IMHUIIAMH U3MEPEHHUsI 00beMa
411 Perrate HeCOXKHBIE 33J]aUuM Ha HAXOXKIACHUE T€OMETPUYECKUX BEIHYUH B
' MPAKTUYECKUX CHTYaIUsIX
Tabmuma 4
[TpoBepsiembie 371eMEHTHI coaiepskanus (6 Kacc)
Kon ITpoBepsieMblii HJIEMEHT CoJiepKaHus

1 |HarypanbHble uncna

ApI/I(l)MeTI/I‘-ICCKI/Ie JIECTBUS C MHOTO3HAYHBIMHU HAaTypaJIbHBIMU YHUCJIIAMHU. YucnoBbie

BLIPDAKCHUSA, TTOPAOOK I[eﬁCTBHﬁ, HCIIOJb30BaHue CKOOOK. Mcmonb3oBaHue npy|

BLEIYUCJICHUAX TICPECMECTUTCIIBHOTO U COUYCTATCIIBHOT'O CBOMCTB CIIOKEHHS U YMHOXKCHUA,
ACIIPCACINUTCIIBHOTO CBOMCTBA YMHOXCHUA

11

1.2 |[OxpyrneHne HaTypaIbHBIX YHCET

13 JlenuTenn W KpaTHBIE YKCIIa, HAUOOJBINIWK OOIIMK JENWTENlb W HauMEHbIIee o0Iee
" [kpatHOe. J[eTMMOCTh CyMMBI U TIPOM3BEICHUS

1.4 |[lenenue ¢ ocTaTkoM

2 |[Ipobu

2.1 |00bikHOBeHHAs 1poOb, OCHOBHOE CBOICTBO JpoOu, cokparieHue apodeii. CpaBHeHHE U




yIopsiJOYMBaHKE IpoOeit

2.2

Pemenne 3aad Ha HAaXOXJACHHE YaCTH OT LEJIOr0 M IENoro mo ero 4Jact. J[poOGHoe
UUCIIO KaK PE3YJIbTAT AEJICHUS

2.3

[IpencraBieHre ACCITHYHOW IpoOW B BUIE OOBIKHOBEHHOW APOOM U BO3MOXKHOCTH
[IpeicTaBICHMs] OOBIKHOBEHHOU IPOOH B BUJIE JECSITHYHOM

2.4

JlecaTUUHBIE IpOOM W METpUYecKas cucremMa Mep. ApudMmeTndeckue IEHCTBHS U
UHCIIOBBIE BHIPAKEHUS C OOBIKHOBEHHBIMHU M IECSITUYHBIMH TPOOSIMHU

2.5

OtHomenue. [lenenne B JaHHOM OTHOIIeHWW. Macmral, npomnopuus. [IpuMenenue
[IpornopLri IpU PEelIeHUH 3a1a4

2.6

[lonsaTue IMPpOLCHTA. Brrancnenue IMPONLECHTA OT BEJIMYUHBI U BEJIMYUHEI 110 €€ ITPOLCHTY.
BBIpa)KeHI/IC IIPOLCHTOB ACCATUYHBIMU I[pO6HMI/I. Pemenne 3aga4 Ha IIPOLCHTHI.
BBIpa)KeHI/IC OTHOIICHM: BEJIMYUH B ITPOLICHTAX

[lonoxuTeIbHEBIC B OTPULATCIIBHBIC YU CJIa

3.1

[lonoxkutenbHble ¥ OTpuLaTeNbHble uyucna. llenasle uucma. Mopayns  yucina,
reoMeTpuuecKas MHTepHpeTanus Moayiia uncia. M3o0paxkeHue yuces Ha KOOpIUHATHON
npsimoii. Yucnosble npoMexxyTku. CpaBHEHHE YHCeT

3.2

ApI/I(i)MeTI/I‘IeCKI/IC HeﬁCTBHﬂ C IMOJIOXKUTCIIBHBIMU U OTPUIATCIIbHBIMUA Y CJIaMH

3.3

HpﬂMOerJII)Haﬂ CUCTCMAa KOOpAWHAT Ha ITJIOCKOCTH. KOOp[[I/IHaTI)I TOYKH Ha ITNIOCKOCTH,
abcicca u opauHara. [loctpoenue Touek U GuUryp Ha KOOPIAWHATHOM IJIOCKOCTH

byKBEHHBIE BBIPAKEHUS

4.1

[IpumeHeHne OyKB /JIs 3alIMCU MAaTEMaTUYECKUX BBIPAXKEHUN U npeioxkeHnil. CBONCTBA|
apu(METHUECKUX JeicTBUN. DByKBEHHBIE BBIPOKEHHS M YHCIOBBIC IOJCTAHOBKH.
byKBEHHBIE paBEHCTBA, HAXOKJIECHNUE HEU3BECTHOIO KOMIIOHEHTA

4.2

Dopmynbl, (GopMmynbl mepuMeTpa U IUIOMIATU MPSIMOYTOJIbHHMKA, KBajapara, oObeMma
napajuienenumnena u Kyoa

PenieHne TEKCTOBBIX 3a1a4

5.1

PenieHre TEKCTOBBIX 3a1a4 apI/I(bMCTI/I‘leCKI/IM crocooom

5.2

Pemenue nornyeckux 3agad. Penienue 3agau nepe6op0M BCCX BO3MOJXHBIX BAPHAHTOB

5.3

Pemienue 3amay, coaepKallMX 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYUHBI: CKOPOCTb,
BpeMsi, pacCTOsTHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTh, BPEMSI, 00beM
paboThl. EnuHUIIBI U3MEpPEHUs: MacChl, CTOMMOCTH, PACCTOSIHUSI, BPEMEHHU, CKOPOCTH.
CBs13b MEX]TY €ITMHUIIAMU U3MEPEHUS KaKI0W BETUIMHBI

5.4

Permenne 3aaa4, CBA3aHHBIX C OTHOLICHWEM, HNPONOPHHUOHAIIBHOCTBIO BCJIWYHH,
IMPONCHTAMU,; PCIICHNUEC OCHOBHEBIX 3aJ1a4 Ha )Ip06I/I W IMTPOLCHTELI

5.5

OrieHKa ¥ MPUKUIKA, OKpyTieHue pesyibrata. CocTaBiieHne OYKBEHHBIX BBIPAKEHUM TIO
[YCJIOBHIO 3a/1a4H.

5.6

[IpencraBieHre NaHHBIX C MOMOIIBI0 TaOnul U auarpamMM. CtonOyaTbie JUarpammbl.
UreHune KpyroBuIxX quarpaMm

Harnsgnas r COMCTPpUIA

6.1

Touka, mpsMas, OTpPE30K, JIyd, Yroj, JIOMaHas, MHOTOYIOJbHUK, YETBIPEXYIOJbHUK,
TPEYTOJIbHUK, OKPY>KHOCTB, KPYT

6.2

B3auMHOE pacroyioKeHHE JABYX MpsMBIX Ha IUIOCKOCTH, NapajuleibHbIE TPSMBIE,
[epIeHIUKYIISIPHBIE MTPSIMbIE

6.3

lI3MepeHne paccTOSHUI: MeXAy ABYMsI TOYKaMH, OT TOYKHM [0 HpPSIMOH, UIMHA
MapuipyTa Ha KBaJIpaTHOU CeTKe

6.4

l13MepeHre 1 TOCTPOCHNE YIIIOB C IIOMOIIBIO0 TPAHCIIOPTHPA

6.5

Buabsl  TpeyrojapHUKOB: OCTPOYTOJIBHBIN, MPSIMOYTOJIBHBIN, TYHOYTOJIbHBIN,
[paBHOOEPEHHBIN, pABHOCTOPOHHUIM

6.6

UeTsipexyroapHuK. [IpsMOYyrosbpHHK, KBaJpaT: MCIOJIb30BAHNE CBOMCTB CTOPOH, YIJIOB,




TaroHaneu

300paskeHre TeOMETPUUYECKUX (Uryp Ha HEJIMHOBAHHOM Oymare ¢ HCIIOJIb30BaHHEM
[IUPKYIIS, JIMHEHKH, YroJbHUKA, Tpancnoptupa. [loctpoenus Ha kierdaToit Oymare

6.8 [[lepumeTp MHOTOYTOJILHUKA

6.9 [TonsaTue muomanu GUrypsl, eTMHUIB H3MepeHus riomaan. [Tpubnmxennoe namMepeHue
rutomaay GuUryp, B TOM YUCIie Ha KBaPAaTHOU CETKe

6.10[IpubvKeHHOE H3MEPEHUE JTMHBI OKPYKHOCTH, IIOIIAIN Kpyra

6.11Cummerpusi: eHTpaJIbHas!, OceBas M 3epKaibHast. [locTpoeHne CHMMETPUYHBIX QUryp
Harnsaaele mpeacTaBieHHs O TNPOCTPAHCTBEHHBIX (urypax: mnapajuienenurnen, Kyo,
pu3Ma, MupamuIa, KOHyC, IMHADP, map U cepa. M300paxkeHne mpoCcTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BepTOK MHOTOTPaHHUKOB, IIMJIMHpA U KoHyca. Co3nanue Mojeneit
POCTPAaHCTBEHHBIX GUTYp (M3 OymMaru, MpoBOJIOKH, IUTACTHIMHA U APYTUX MAaTEPHAJIOB)
[lonsiTne oObema, enuHHMIBI U3MepeHHss oO0bema. OO0beM  NPSAMOYTOJIBHOTO

6.7

6.12

6.13
napajuiesienunena, Kyoa
Tabmuma 5
[TpoBepsieMbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pasoBaTesbHOU MporpamMmsl (7 Ki1acc)
Kon [IpoBepsieMbie IpeMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa30BaTeNbHON MPOTrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs
pe3ysbTara
1 Uwcna u BBIYHCIICHUS
11 BEIMONHATE, coYeTass YCTHbIE W NMHUCHMEHHBIC TPUEMbI, apu(MeTHuecKue

HeﬁCTBHH C palliOHAJIbHBIMHA YU CJIaMH

HaxomuTh 3HaYEHUsS YHCIOBBIX BBIPAKEHUH, NMPUMEHSITH Pa3HOOOpa3HBIC
1.2 CIIOCOOBI W TIPUEMbI BBIYHMCICHUS 3HAYCHHWHA JPOOHBIX BBIPAKCHUU,
coJiepKalnX OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH

[lepexonuTh OT OAHOM (OPMBI 3aNKUCH YHCEN K APYroil (mpeodpa3oBbIBATH

13 NECSITUUHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUUHYIO IPOOH)

1.4 CpaBHUBATh M YIOPSJOYMBATh PAllMOHAJIbHbIE YUCIIA

1.5 OKpyTJIsITh YUCIIa

BBINMONHATE NPUKUAKY M OLEHKY pe3yjibTaTa BBIYHUCICHUH, OIICHKY)|
1.6 3HAYEHUN YMCIIOBBIX BBIpAXEHUN. BBINOIHATH NEWCTBUS CO CTEHNEHSIMHU C
HaTYpaJIbHBIMH ITOKA3aTEeNIIMU

HpI/IMeHHTB MMPpU3HAKH ACIINMOCTH, Pa3JI0KCHUC Ha MHOXXHUTCIIN

1.7

HAaTYpPaJIbHBIX YN CCJI

PemiaTth IMPAKTUKO-OPUCHTUPOBAHHBIC 3aJa4M, CBA3aHHBLIC C OTHOLICHUCM
18 BCJIMYMH, MpONnoOpuUuOHAJIBHOCTBIO BCJIMYHMH, ITPOLICHTAMU,

MHTEPIIPETUPOBATh PE3YJIBTAThl PELIEHUS 3a1ad C Y4ETOM OIpaHWYEHHH,
CBSI3aHHBIX CO CBOMCTBAMHU pacCCMaTPHUBAEMBIX OOBEKTOB

2 IAnrebpanyecKue BhIPAKCHHS

21 crionp30BaTh anreOpanvdecKyr0 TEPMUHOJIOTHIO M CHMBOJIMKY, TIPUMEHSTH
' ee B Mpollecce OCBOEHUS yueOHOro MaTepuana

Haxomuth 3HaueHUsT OYKBEHHBIX BBIPAKECHHHM TPU 3aJaHHBIX 3HAYCHHSIX
[MepEMEHHBIX

2.2

2.3 BeimonHATe  mpeoOpa3oBaHUsl  IETIOTO  BBIPQXEHUST B MHOTOWICH




[IpUBEICHUEM MOJJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK

BBITTOJTHATE YMHOXCHHUC OAHOWICHA HAa MHOIOYJICH W MHOI'O4YJICHA Ha

24 MHOTOWIEH, MPUMEHATh (POPMYJIBI KBaJIpaTa CYMMBI M KBaJIpaTa pasHOCTH
OCyIIECTBIATh PA3OKEHHE MHOTOWICHOB HA MHOXHUTEIH C TOMOIIBIO

2.5 BHIHECEHHSI 32 CKOOKM OOIIEr0 MHOXHUTEINS, TPYIIUPOBKU CIIaracMslX,
npuMeHeHHs (OPMYJIT COKPALICHHOTO YMHOKEHUS

26 [TprMeHsATh IpeoOpa30BaHUs MHOTOUYJICHOB IS PeLLICHNS PaSIHIHBIX 33724
113 MaTEeMaTHKH, CMEXKHBIX IPEAMETOB, U3 PEATBHOM MPAKTUKH

27 lIcrionb30BaTh CBOWCTBA CTENEHEW ¢ HATypajlbHBIMHM I1OKA3aTENIAMU JJIs
peoOpa3oBaHus BBIPAKEHUH

3 YpaBHEHUs U HEpaBEHCTBA
Pemiate nuHElHbIE YpaBHEHUSI ¢ OJHOM MEPEMEHHOM, MPUMEHsS MpaBUia

3.1 [epexofa OT MCXOJHOIO YpPaBHEHHS K paBHOCWIbHOMY eMmy. [IpoBepsTs,
SIBJISICTCS JIM YMCII0 KOPHEM YPaBHEHMSI

39 [IpuMeHsaTh Tpaduueckue METo/bl MPU PELIEHUN JUHEHHBIX YpaBHEHUH U
X CUCTEM

33 [lonOuparh mpUMepsl TMap YHUCEN, SBISIONIMXCS PEUICHUEM JIMHEHHOTO
YpaBHEHHSI C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUS C

3.4 IIByMsi TIEPEMEHHBIMH; TOJB3YSACh TPAaQUKOM, TPUBOIUTH IMPHUMEPHI
[pereH s YpaBHEHHS

35 Pemrate cucreMsl IBYyX JIMHEWHBIX YPaBHEHHU C JIByMs IIEPEMEHHBIMH, B
TOM YHcIe rpaduaecKu
CocTaBisiTh M pemaTh JWHEHHOE YpaBHEHHE WM CHCTEMY JIHHEHHBIX

3.6 YPaBHEHHMI TI0 YCJIOBHIO 33/1a4M, MHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a]1a4¥ OJY4YEeHHBIA PE3yJbTaT

4 Koopaunats! u rpaguku. OyHkuuu
l1300pakxaTh Ha KOOPAMHATHOM MPSIMOM TOYKHM, COOTBETCTBYIOLIUE

4.1 3aJaHHBIM KOOpJAMHATaM, JYy4M, OTpPE3KH, HHTEpBajbl, 3alUCBIBATh
Y1CIIOBBIE MPOMEKYTKH Ha alre0pandyeckoM s3bIKe

4.2 OTMeyaTh B KOOPJMHATHOM MJIOCKOCTH TOYKH I10 3a/JaHHBIM KOOPIMHATAM

4.3 Ctpouts rpaduku JuHeHHbIX GyHKIUNA. CTpouth rpaduk GyHKImMM y = |X|
OnuceBaTh € IMOMOMIBIO (YHKIWH W3BECTHBIE 3aBUCHMOCTH MEXKIY)|

4.4 BEIMYMHAMU:  CKOPOCTh, BpPEMs, pacCTOSHUE, IIEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOJIUTENILHOCTb, BpeMsi, 00beM padOThI

4.5 HaxoauTh 3HaueHne QyHKIUMH 110 3HAYSHUIO €€ apryMeHTa
[TonnMath rpaduyueckuii Criocod MpeACTaBICHHS U aHanu3a UHGOpPMAIIHH,

4.6 M3BIICKAaTh W HMHTEPIPETUPOBATh WHGPOPMALNI0 M3 TPa(QUKOB peabHBIX
[POIECCOB M 3aBUCUMOCTEMN

5 BeposiITHOCTh M CTaTUCTHKA
Uurath uH(OpMaIUIo, NpencTaBIeHHYI0 B TabauIax, Ha JuarpaMmax,

5.1 [IpeCTaBIATh JaHHbIE B BHUJIE TAOJUI], CTPOUThH JAUArpaMMbl (CTOJIOMKOBBIE
(cronmbuaThie) M KPYTOBbI€) 110 MACCHUBAM 3HAYSHUH

59 OnucbiBaTh ¥ WUHTEPOPETHUPOBATh  pEAlbHbIE YUCIOBBIE JIaHHBIE,
[pe/CcTaBIeHHbIe B TaOIUIaX, Ha AUarpamMmax, rpadukax
lcnonb30BaTh ISl ONMMCAHMS JAHHBIX CTATHCTHYECKUE XapaKTEePUCTHKH:

5.3 cpeaHee apudMeTHyeckoe, MeJMaHa, HauOoiblliee W HauMEHbIIee
3HAa4YeHUs1, pa3Max

5.4 lIMeTh mpencTaBlieHHEe O CIydyallHOW WM3MEHYMBOCTH HA NpUMEpax IIeH,




(bu3HUECKUX BEJIMYMH, AHTPONIOMETPUYECKUX JAHHBIX, UMETh
[PECTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH

['comerpus

6.1

Pacrio3HaBaTh W3yYeHHBIE T'€OMETpHUYECKHE (UTYpPBI, OIPENeNATh HX
B3aMMHOE  pacIlOJIOKEHHE, H300pakaTh T'€OMETPHUYECKHE  (HUTYpHI,
BLIITOJIHATD YCPTCIKU IO YCIIOBHUIO 3a/1a4U. I/I3Mep$1Tb JIMHEHHBIC U YIJIOBLIC
BeIMUMHBL. Pemarn 3ala4i Ha BBIYHUCJICHUC IOJIMH OTPC3KOB W BCJIIMYWH
yTJ10B

6.2

Jlenatb TpyOyIO0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYHMH TIPEJAMETOB B
[peaTbHON JKM3HU, pa3MEpoB IMPHPOIHBIX 0O0BEKTOB. Paznuuarhs pasmepsl
PTHX 00BEKTOB I10 MOPSJIKY BETHUYNHBI

6.3

CTpOI/ITB YCPTECKU K TCOMCTPUICCKHUM 3ajadaM

6.4

[losb30BaTbcs NpHU3HAKAMH PaBEHCTBA TPEYrOJbHUKOB, HCIIOJIB30BAThH
[PU3HAKA U CBOWCTBAa PAaBHOOEAPEHHBIX TPEYroJbHUKOB MPHU PEIICHUU
3ajaq

6.5

[IpoBOANTH JTOTHUECKHUE PACCYKACHHSI C UCIOJIb30BAHUEM F€OMETPHUECKHUX
reopeM

6.6

Ilonbp30BaThCs MMpU3HaKaMH pPAaBCHCTBA IMPAMOYTOJIbHBIX TPCEYIrOJIbHUKOB,
CBOMCTBOM MCIUAHBbI, HpOBGI[GHHOfI K THUIOTCHY3C MPAMOYT'OJIbHOTO
[TPCYTrOJIbHUKA, B PCHICHUH I'COMCTPUYCCKUX 3a1a4

6.7

OnpenensTb MapasIebHOCTh NPSIMBIX C IOMOIIBIO YIJIOB, KOTOPBIE
oOpazyer ¢ HUMH cekymas. OnpeaensaTp NapauieIbHOCTh MPSIMBIX C
[IOMOIIBI0 PABEHCTBA PACCTOSIHUKA OT TOYEK OJHOM MPAMOM 1O TOYEK
IPYrou NpsiMon

6.8

Pemiate 3a1aun Ha KieTyaToi Oymare

6.9

[[poBOAUTH BBHIYMCICHHUS W HAXOJIUTh YUCIOBbIE W OYKBEHHBIC 3HAUCHUS
YIJIOB B TE€OMETPUYECKHX 33aJa4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPH
[IEpECEUCHUU  JBYX  MapajulesibHbIX  NOpsMBIX  cekymeh. Pemats
[MPaKTUYECKHUE 3a/1a4H HAa HAXOXKJICHUE YIIIOB

6.10

BiiageTe NMOHATHEM TIE€OMETPUYECKOrO0 MECTa TOYEK. YMETh OIpPEAEAThH
OMCCEKTpUCY yIja U CEpPEeIMHHBIM MEpPHeHIUKYIIp K OTPe3Ky Kak
FEOMETPUYECKHE MECTA TOYEK

6.11

cDOpMy.]'IHpOBaTI; OIIPCACIICHUA OKPYXHOCTU M Kpyra, XOpAbl U AUAMCTPQA
OKPY’>KHOCTH, IIOJIb30BATHCA HUX CBOMCTBaMH. YMETh NPpUMCHATE OTH
CBOMCTBaA IIpU pCHICHUH 3a1a4

6.12

Biianers NOHATHEM ONKMCAHHOM OKOJO TPEYTrOJbHHUKA OKPYKHOCTH, YMETh
HaXxOquTh ee IeHTp. [lomb3oBaTbes (akTamMu O TOM, YTO OUCCEKTPHUCHI
YIJIOB TPEYrOJbHUKA IIEPECEKArOTCs B OJHOW TOYKE, MU O TOM, YTO
CEepEAMHHBIC NIEPIICHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAOTCS B
OJTHOM TOUKE

6.13

BnaneTs NOHATHEM KacaTelIbHOM K OKPYKHOCTH, ITOJIb30BATHCA TCOpCMOfI 0
MCPIICHAUKYJIIAPHOCTHU KacaTellbHOM U paanyca, NpPOBCACHHOI'O K TOYKC
[KaCaHUA

6.14

Ilonp30BaThCA HpOCTCfIIJ.IHMPI TCOMECTPUICCKUMU HCPaBCHCTBAMU,
I[TOHHMMAaTh UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI

6.15

HpOBO}II/ITI) OCHOBHBIC TCOMETPHUICCKUC MMOCTPOCHUA C IMOMOIIBIO UPKYJIA

1 JTUHEUKHA




Tabmauma 6

ITpoBepsiemble i1eMEHTHI coiepkanus (7 Kiacc)

Konx IIpoBepsieMbIil JIEMEHT COAECPKAHUS

1 [Yucna u BeramcICHMS
/lpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TEPEX0]l OT OJHOM (hOpMBI 3amucu Jpoder K
1.1|npyroii. IloHsATHE paMOHANBHOTO 4YHCIA, 3allCh, CPABHEHUE, YIOPSIOYMBAHHUE
[pallOHATIBHBIX YHCE

ApudmeTndeckre JASHCTBHUS ¢ PallMOHAIBHBIME YHclaMu. Pemienue 3amaq U3 peaabHON

1.2
[TpaKTUKU Ha YacTH, Ha Apoou

CrerneHb ¢ HaTypaJbHBIM ITOKa3aTeleM: OIpeAeiIeHre, MpeoOpa3oBaHue BBHIPAKCHUN HA|
OCHOBE OTPEICIICHHS], 3aIHCh OOJIBIINX YUCET
[TporueHTHI, 3amKch NPOLEHTOB B BUE APOOH U ApOOU B BHJIE MPOLIEHTOB. Tpyu OCHOBHBIE
3aga4yy Ha MPOIIEHTHI, PEHICHHE 33134 U3 PEAIbHON MPAKTUKU
1.5 [[Ipumenenne npu3HaKOB ACIUMOCTH, Pa3I0KEHHE HA MHOXKUTEIIM HATYPaJIbHBIX YHCEIT
1.6 |PeasibHBIC 3aBUCMMOCTH, B TOM YHCJIEe IpsiMasi 1 00paTHasi MPOIOPUHUOHAILHOCTH

2 |AnreOpanvecKue BhIPOKCHHUS

1.3

14

21 [lepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NMEPEMEHHOU. J[OIyCTHUMBbIE 3HAYEHHUS
" [mepemeHHBIX

29 HpeI[CTaBHeHI/Ie 3aBUCUMOCTHU MCKAY BCIMYMHAMU B BUIC q)OpMYJIBI. Breraucnenus 1o

dhopMyiam
2.3 [[IpeoOpa3oBanre OYKBEHHBIX BBIPOKCHHH, TOXKICCTBEHHO PABHBIC BHIPAKCHHS

2.4 |CBoiicTBa CTENEHH C HATYPAIBLHBIM [TOKA3aTEIEM
25 OnHowieHbl ¥ MHOTOWICHBI. CTenens MHOrOwieHa. Cl0OXKEeHHE, BEIYUTAHHE, YMHOXKECHHUE
" IMHOTOYJIEHOB

DopMyITbl COKPAIIEHHOTO YMHOXEHHS: KBapaT CyMMbI U KBaapaT pasHocTu. Popmyial
[Pa3HOCTH KBaApaToB. Pa3noxeHne MHOTOYJICHOB HA MHOXKHTEIIN

3 |[VpaBHeHus

31 VpaBHeHHE, KOPEHb YpaBHEHUs, IIPpaBUjia MpeoOpa3oBaHus ypaBHEHHUsS, PABHOCHILHOCTh
ypaBHEHUI

2.6

32 UInHeliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOpHEH JMHEHHOIO ypaBHEHMS,
[pelIeHUE JINHEMHBIX YPAaBHEHUIN

33 CocraBiieHHe YpaBHECHHI 110 yCIIOBHIO 3a/aud. PeleHre TeKCTOBBIX 3a1a4 ¢ MOMOIIbIO
" lypaBHEHHI

3.4 /TuneiiHoe ypaBHEHUE C IByMsl IIEPEMEHHBIMU H €r0 rpauk

Cucrema AByX JIMHEHHBIX YpPaBHEHUH C JAByMs IEepeMEHHBIMU. PemieHue cucrem
3.5 [ypaBHeHHU# cIOCOOOM MOICTAaHOBKH. [IprMephl pelieHns TeKCTOBBIX 3a/1ad C TIOMOIIBIO
CHCTEM YpaBHEHUH

4 |KoopauHuatsl u rpaduku. OyHKIUN

4.1 [KoopauHaTa TOYKH HA IPSIMOM

4.2 [YucnoBbie MpoMeKyTKU. PaccTosiHne MeXy IBYMsI TOYKaAMU KOOPAMHATHOW TPSIMOM

43 [IpsimoyronbHasi cuctema koopauHaT, ocu Ox u Oy. Abcuucca ¥ opJuHaTa TOYKH Ha
" [KOOPJMHATHOM MJIOCKOCTH

[Ipumepsl rpaduxoB, 3anaHHbIX ¢opMynamu. UYUteHue rpaduKOB  peasbHBIX
3aBUCUMOCTEN

4.4

4.5 [[Monsarne Gynkun. I'padux yaknuu. CroiicTBa QyHKIHIA

4.6 Tuneiinas ¢ynkuus, ee rpaduk. ['paduk dyHkimm y = [x|

4.7 ['pacdmueckoe penieHne JTMHEWHBIX YPAaBHEHUI M CUCTEM JIMHEHHBIX YpaBHEHUH




5 |BeposITHOCTh U CTATUCTHKA

[IpencraBneHue NaHHBIX B BUAE TaONUI, Auarpamm, rpaduxos. 3amonHeHHe TaOHil,
UTEHHE M TIOCTPOCHHE JHarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UreHue

5.1
rpadUKOB pealbHBIX TpoleccoB. V3BnedueHune mMHGOpMANUU W3 JUArpaMM M TaOJIHIIL,
MCII0JIb30BAaHNUE U MHTEPIPETALMS TAHHBIX

59 OmnwucarenpHas CTATUCTHKA: CpeHee apu(MeTnIeckoe, MeAnana, pa3Max, HanOosbIee u

HanMEeHblIIee 3HaYeHUs1 Habopa YMCIIOBBIX JaHHbIX. [IpuMeps ciiyuaitHOH N3MEHUYUBOCTH
CriyuailHblil SKCIIEpUMEHT (OIIBIT) U CilydaiiHoe coObITHE. BeposTtHOCTh M yacToTa. Poib
5.3 [MaJIOBEpOSATHBIX W NPAKTHYSCKH JOCTOBEPHBIX COOBITHI B MPUPOAE U B OOIICCTBE.
MoHeTa ¥ urpajabHasi KOCTb B TEOPUH BEPOSTHOCTEN

['pad, Bepmmua, pebpo. CreneHb BepmmHbL. Yucio peGep U cymmapHas CTeleHb
BepuH. [IpeacraBinenue o cBszHoctu rpada. Lenn u nuxiel. [yt B rpadax. O6xo/]
rpada (sinepoB myTh). [IpencraBnenue 06 opueHTHpOoBaHHOM rpade. Pemenue 3amad ¢
moMoIipio rpados

6 |Ceomerpus

HavanpHble MoOHATHA reoMeTpuu. Touka, mpsiMasi, OTPe3OK, Jyd. Yroi. Bumel yrios.
6.1 BeprukanabHble M CMEXHBbIC yriibl. buccektpuca yria. JlomaHas, MHOTOYTOJIHUK.
[lapaniensHOCTh U EPIEHIUKYISIPHOCTD MPSIMBIX

Cummerpuunble  Qurypbl. OCHOBHBIE CBOWCTBa OceBOil cuMMeTpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOIIEM MHUPE

5.4

6.2

6.3 OCHOBHbBIE TIOCTPOEHHS C IOMOIIBIO LMPKYIsS M JIMHEHKH. TpeyronbHUK. Bbicora,
MeaHa, OMCCEKTPHUCa, UX CBOMCTBA

6.4 |PaBHOOEIpEHHBII ¥ PABHOCTOPOHHUI TPEYroJibHUKH. HepaBeHCTBO TpeyrojibHHUKa

65 CBolicTBa M TMpPU3HAKU paBHOOEAPEHHOro TpeyrojbHukKa. llpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB

6.6 CBOIiCTBa U MPHU3HAKU MapaJlIeabHBIX NpsAMbIXx. CyMMa yIjioB TpeyrojibHuKa. BHenHue
YTJIBI TPEYTOJIbHUKA

[TpsiMoyrosnbHBIH TpeyrosbHUK. CBOMCTBO MeIUaHbl HPSIMOYTOJILHOTO TPEYTOJIbHHKA,
6.7 [mpoBeneHHOW K ruoTeHy3e. [IpU3HaKM PaBEHCTBA MPSMOYTOJIBHBIX TPEYrOJbHHKOB.
[ IpsiMOyTONBHBIN TPEYTOJIBHUK € yIiioM B 30°

HepaBeHCTBa B TeOMETPUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
6.8 reopema o OousbiiemM yrie U OOJNbIIECH CTOPOHE TpeyroyibHHUKA. [lepHeHAUKYIsIp |
HAKJIOHHAS

["eomeTpruecKoe MeCTO TOYeK. BHccekTpuca yriia M CepeJMHHBIA TNEpIeHIUKYISIp K
OTPE3KY KaK FeOMETPUIECKUE MECTa TOUEK

OKpy>KHOCTb M KpYI, XOpJa M JuaMeTp, MX CBOWCTBAa. B3ammHOe pacmonoxeHue
OKpYXHOCTH 1 TpsiMoii. KacarenbHas 1 cekymasi K OKpy>KHOCTH

6.11|Oxpy>kHOCTD, BICAaHHAast B yroJji. BrircanHast v onucaHHasi OKPY)KHOCTH TPEYTOJIbHHUKA

6.9

6.10

Tabmauma 7
[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0pazoBaTenbpHON TPOrpaMMbI 8 Kiiacca
Kon [IpoBepsieMbie TpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011IeT0 00pa3oBaHus
pe3ynbTarta
1 Uricna 1 BBIYMCIICHUS

1.1 lcronn30BaTh HaYaIbHBIC MMPCACTABJICHUA O MHOXXCCTBC )ICfICTBI/ITGJ'IBHI;IX




qrcen Ui  CPaBHEHHUS, OKPYIJIEHUS M BBIYMCICHUH, H300paxarh
JICHICTBUTEIIbHBIE YHUCJIA TOYKAMU HA KOOPIAMHATHON IPSIMOU

1.2

[IpuMeHsATh TMOHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIWUTH
KBaJIpaTHbIE KOPHHU, WCIOJB3yd MpPHU HEOOXOAUMOCTH KaIbKYIATOP,
BBIMOJIHATE TPEOOpPa3OBaHMs BBIPAKECHUH, COAEP)KAIIUX KBaJpaTHBIC
KOpHU, UCII0JIb3Ysl CBOMCTBA KOPHEN

1.3

11crobp30BaTh 3aMCH OOIBIINX U MAIbIX YKCEI C IIOMOIIIBIO JCCATUYHBIX
po0Oeit u creneHert uncina 10

IAnireOpanyecKre BbIpaXKeHHUs!

2.1

HpI/IMeHHTB IIOHATHEC CTCIICHH C 1LOCJIbIM IIOKA3aTcJIEM, BBIIIOJHATDH
HpeO6p330BaHI/I5{ BBIpaH(GHHﬁ, COoACpxKaAInX CTCIICHHU C OCJIbIM
I[IOKa3aTejIEM

2.2

BBITIOJIHATE TOXKICCTBEHHBIC MPEOOPa30BaHMS PAIIMOHAIBHBIX BBIPAKCHUN
HAa OCHOBE MpaBUJ JACHCTBHIA HaJ MHOTOWICHAMH W ajJreOpanmyecKuMHU
pOOSIMHU

2.3

PacknanpiBaTh KBaI[paTHbIﬁ TPCXYWICH Ha MHOXHTCIIN

2.4

[IpuMeHsTh TpeoOpa3oBaHUs BhIPAKCHHUM Ui PEIICHUS Pa3IMYHbIX 3a7a4
13 MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEAIbHOM MPAKTUKH

YpaBHEHHsI M HEpABEHCTBA

3.1

Pemrate nuHENHHbIE, KBaPATHBIC YPABHEHUS U PALIMOHAJIBHBIE YPAaBHEHHS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

3.2

[[poBOANTH MPOCTEMNIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM yYpaBHEHMI,
B TOM UuciI€e C TNpPUMEHEHHMEM TIpadUyecKux MpeacTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WJIM CHUCTEMa YpaBHEHHI peleHus,
€CIIM UMEET, TO CKOJIBKO, U IIPOUEe)

3.3

[lepexoauTh OT CIOBECHOH (hOPMYIIMPOBKH 3a/layl K €€ alreOpandeckon
MOJICJIM C IOMOILBK COCTABJICHHS YPAaBHEHMsI WIH CHCTEMBl YPaBHECHMI,
MHTCPIPCTUPOBATE B COOTBETCTBUM C KOHTCKCTOM 3aJdadyu HOHY‘IGHHBIﬁ
[pe3yspTar

3.4

HpI/IMeHHTB CBOMCTBA YHCIOBBIX HCPAaBCHCTB I CPABHCHUA, OLICHKH,
[peIIaTh JIMHENHbBIE HCpaBCHCTBA C OJIHOM nepeMeHHoﬁ N HUX CHUCTCMBbI,
JIaBaTh rpa(pnqecxy}o HWJITIOCTpAUI0 MHOXKCECTBA peI_HeHI/Iﬁ HCEPAaBCHCTBA,
CUCTCMBbI HCPABCHCTB

DyHKIMU

4.1

[loHrMaTh ¥ UCMOJIb30BaTh (PYHKIIMOHAJIBHBIE TOHATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAueHMsI), ONpPEAENATh 3HAaYeHHe (QYHKUUHU 10
3HAYEHHIO apryMEHTA, ONpeJIeNIATh CBOMCTBA (PYHKIUM 110 ee rpaduky

4.2

CtponTh rpauKH IeMeHTApHEIX QYHKIMHA Braa: , y = X°, Y = X°, y = x|,
OIMCBIBATh CBOMCTBA YMCIOBON (PYHKIIMH 110 €€ IrpaduKy

BeposITHOCTh 1 CTaTUCTUKA

5.1

M3Bnekath U mpeoOpa3oBbIBaTh UHPOPMAIIUIO, TPEICTABICHHYIO B BHJIE
TaOauI, auarpamm, TpaduKoB, MPEACTaBIATH JaHHBIE B BUIE TaOJMII,
uarpamm, rpagukos

5.2

OmnuceIBaTh AJaHHBIC C IMMOMOIIBKO CTATUCTHUHYCCKUX OKa3aTeJIel: CpE€aHUX
BHAUCHUH W Mep paccewBaHHS (pa3Max, JUCHEpCHS W CTaHAapTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 4acTOTHI YUCJIOBBIX 3HAUCHHH U YaCTOThI COOBITHI, B TOM YHCIIE
10 pe3yJbTaTaM W3MEPEHUI 1 HaOJII0 IeHUIA

5.4

Haxoautb BCPOSATHOCTHU cnyqaﬁHHx COOBITHH B OIlbITax, 3Hasd




BEPOSITHOCTH JJIEMCHTapHBIX COOBITHH, B TOM WYHCIE B OIBITaX C
ABHOBO3MO>KHBIMH JJIEMEHTAPHBIMH COOBITUSIMH

lcrionp30BaTh rpauuecKue MOJEIH: JEPEBO CIy4alHOrO SKCIEPUMEHTA,

rarpaMmbl Diliepa, YucIoBas mpsmast

5.5

OnepupoBarh MOHSTHSMH: MHOXECTBO, IOJAMHOKECTBO; BBIINOIHAThH
5.6 OTepaly HaJl MHOXKECTBaAaMU: OObEMHEHUE, TIEPECeUeHUe, JOMOTHEHUE;
[epeUHCIIATh JIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOYKECTB

cnonp30BaTh rpaguyueckoe MpPEeACTaBICHUE MHOXKECTB U CBSI3EH MEXY|
5.7 HUMH JUIsl ONKMCAaHUs MPOLIECCOB U SIBJICHUW, B TOM YHUCIIE IIPU PELICHUU
3agad U3 IPYrux y4eOHBIX MPEIMETOB U KYPCOB

6 ["comeTpust

6.1 Pacnio3HaBaTh OCHOBHBIE BUJbl YCTBIPCXYI'OJIbHHUKOB, HX J3JICMCHTHI,
' MOJIL30BATHCS MX CBOMCTBAMHM IIpr pCHICHUN I'COMETPUUCCKHX 3aJiayd

[IpMeHSTh CBONCTBA TOUKH IEPECEUCHUs] MEIUaH TPEYroJibHUKa (LIEHTPa

6.2
Macc) B pelIeHUH 3aa4

Brnagerb nNOHATHEM CpeAHEW JHMHUM TPEYrolibHUKA U  Tpareluu,
[PUMEHSITh WX CBOMCTBAa TMpPH pPEIICHUH TEeOMETPUYECKHX 3ajad.
[lonb3oBaTtbes Teopemoii Daneca M TEOPEMOW O MPOMOPLHUOHAIBHBIX
0Tpe3Kax, MPUMEHSATh UX Ui PelIeHUs] MPAKTHUECKUX 3a7a4

6.3

[IpumeHsaTh  NpU3HAKU  NOJMOOMSI  TPEYrOJIbHUKOB B pEIICHUU
FEOMETPUYECKHX 3a/1a4

6.4

[losnb3oBaTtbes TeopeMoil Iludaropa st pelieHus: reOMETPUUYECKHX U
IMMPAKTUYCCKUX 3aaa4. CTpOI/ITI) MAaTCMAaTUYCCKYIO MOACIIb B IPAKTHUYCCKUX
3ajlayax, CaMOCTOSITENIbHO JeJaTh YePTEK U HAXOJIUTh COOTBETCTBYIOILNE
JTJTMHBI

6.5

Biagerh TOHATHAMH CHHYCAa, KOCHHYCAa W TaHI€HCA OCTPOro yIiia
6.6 MPSIMOYTOJIBHOTO TpPEyroibHUKA. 110p30BaThCS ATHUMHU TMOHSITUSMHU IS
[peLIICHUS IPAKTUYECKUX 33134

Boruncnsate  (pa3iMUHBIMM = CHOCOOAMM) IUIOLIAAb TPEYrOJbHHKA U
[UIOL[ad  MHOTOYTOJNBbHBIX  (uryp (monp3ysick, TJe Heo0X0IuMo,
KalbKynsITopoM). [IpuMeHSATh NOJy4eHHBbIE YMEHHUS B MPAKTUYECKUX
3ajadax

6.7

BrangeTe MOHATHUAMH BIHMCAHHOIO U HEHTPAJIBHOI'O YTJIa, HUCIIOJIb30BATbH
6.8 TCOPCMBI O BIIMCAHHLIX YIJIaX, YTJIaX MCKAY XOpAdaMUu (CeKYIJ_II/IMI/I) " YIJIc
MCIKIY KacaTelbHOM U XOp)IOﬁ ITpU pCHICHUHN I'COMETPUICCKUX 3aJ1aYq

BraneTs MOHATHEM ONHMCAHHOTO YCTBIPCXYT'OJIbHUKA, ITIPUMCHSATD CBOMCTBA
OIMMCAHHOI'O YCTBLIPECXYTI'OJIbHUKA ITPU PCHICHNUU 3a1a4

6.9

[IpyMeHATh NOTy4YEeHHBIE 3HAHUS Ha MPAKTHKE - CTPOUTh MaTEMAaTUUYECKUE
MoJlenn NI 3a]ad peanbHOM XHM3HM U IPOBOJUTH COOTBETCTBYIOIHE
BBIUMCIICHUS C TPUMEHEHHEM MOA00Ms M TPUTOHOMETPUH (IOJB3YACh, /1€
HE00X0AUMO, KaIbKYJISITOPOM)

6.10

Tabnuua 8

[TpoBepsiembie A71eMEHTHI coaepkanms (8 Kiacc)

Kon [IpoBepsieMbIil JIEMEHT COAEepKAHUS

1 Ywucna v BEIYHCIECHUA

1.1 |[KBagpatseiii kopeHb u3 uymcna. [loHstre o0 wppanmoHadpbHOM umcie. JlecaTHdHbIe




pUOIMKEHNS UPPALMOHATBHBIX YHCEI

1.2

CBoiicTBa apu(hMeTHIECKUX KBAJIPATHBIX KOPHEH M MX NMPUMEHEHHUE K MpeoOpa3oBaHHIO
YMCJIOBBIX BBIPAXKEHUI U BBIYMCICHHUAM. [|eCTBUTEIbHBIC YNCTA

1.3

CTeIeHb ¢ IeIbIM ITOKa3aTelIeM U €€ CBOMCTBA. CTaHIIapTHEISI 3allMCh 4Yuciia

IAnireOpanyecKre BhIpaXKeHHs!

2.1

KBaHpaTHBIfI TPEXWICH, PA3JIOKCHUC KBAAPATHOI'O TPEXUJICHA HA MHOXHNTCIIN

2.2

AnreOpandeckas 1poOb. OCHOBHOE CBOMCTBO aJIreOpandecKoi 1poou

2.3

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKCHUC, JICJIICHUC aHFe6paI/I‘IeCKI/IX z[p06el71

2.4

PaL[I/IOHaJ'IBHBIe BBIPAXKCHUA U UX npeo6pa30BaHHe

YpaBHEHHUs U HEpABEHCTBA

3.1

KBanpatHoe ypaBHeHue, popMyina KopHeid kBagpatHoro ypaBHeHus. Teopema Buera

3.2

Perienue ypaBHeHM, CBOISAIIMXCA K JMHEWHBIM U KBAIPATHBIM

3.3

[Tpocreiimme qpoOHO-palOHALHEIC YPABHEHUS

3.4

['paduyeckas uHTEpHpeTalsl YpaBHEHUI C ABYMS NMEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
ypaBHEHHI C JByMsl IepeMEeHHbIMH. llpuMepbl pelieHHus CHUCTEM HEIHMHEHHBIX
ypaBHEHUH C IBYyMS IEpEMEHHBIMH

3.5

PenieHne TEKCTOBBIX 3a/1a4 anre6pa1/1qec1<I/IM CII0CO00M

3.6

UncnoBbie HCPABCHCTBA U UX CBOMCTBA

3.7

HepaBeHCTBO ¢ 0J1HOM TTEpEMEHHOM

3.8

PaBHOCHIBHOCTH HCPABCHCTB

3.9

UInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN

3.10

CrcTeMbl TMHENHBIX HEPABEHCTB C OIHON IEPEMEHHOM

DyHKIUU

4.1

[lonsTtue ¢pynkuu. O6IacTh OompeaeNeHuss U MHOXKECTBO 3HAUeHUN PyHKImu. CrocoObl
Bananus QyHKIUN

4.2

['paduk pynkuun. YreHne cBOHCTB GyHKINH 1O ee rpaduxy

4.3

[Iprmepsl rpadukoB GYHKIIHIA, OTpaKaIOIIUX pealbHble TPOIECCH

4.4

DyHKIIUY, ONUCHIBAIOIINE MPSIMYI0 U 0OpaTHYIO HMPOMOPLUOHATIBHBIE 3aBUCUMOCTH, HX
rpaduxu

4.5 |Dyskun y = X2, y = X°
4.6 |[dynknuu , y = [X|
4.7 [paduueckoe penieHne ypaBHEHUH W CUCTEM YpaBHEHUH

BeposiTHOCTD 1 CTaTUCTUKA

5.1

HpeHCTaBHeHI/IC JaHHBIX B BUJC Ta6J'II/II_I, Auarpamm, Fpa(l)I/IKOB

5.2

MHO)KGCTBO, QJICMCHT MHOXCCTBa, ITOAMHOXXCCTBO. OnepauHH Haa MHOXCECTBaAMU:
O6T>C,I[I/IHCHI/IC, INEPpECCYCHUC, NOITOJIHCHHUC

5.3

CBoiicTBa onepaunﬁ Hazg MHO>KCCTBaAMHU: MNEpEMECTUTCIILHOC, COUYCTAaTCIIbHOC,
ACTIPCACINTCIIBHOC, BKIIFOYCHU

5.4

lcnons30BaHue rpacpnqecxoro MNPpEACTABJIICHHUA MHOXCECTB IJId OIIMCaHUA PCaIbHbIX
ITPOLICCCOB 1 ﬂBHeHHﬁ, IIpU pCUICHUHA 3a1a4.

5.5

I/I3MepeHHe pacc€rBaHus NaHHBIX. HI/ICHepCI/IS[ U CTAaHAAPTHOC OTKIIOHCHUC YHCIOBBIX
HaOopoB. JlmarpaMMa paccenBaHms

5.6

JneMeHTapHble COOBITHS ciydaiiHoro ombiTa. ChydaifHble coObiTus. BepositHocTH
coObITUH. OMNBITBI C PaBHOBO3MOKHBIMH JJIEMEHTAapHBIMU COOBITHSAMHU. Cry4yailHbIN
BbIOOP. CBsI3b MEXIy MaJOBEPOSATHBIMH U MPAKTHUYECKU JOCTOBEPHBIMU COOBITUSIMHU B
pupoe, oOlIecTBe U HayKe

5.7

JlepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE BHUCSYEH

BEPITUHBI, CBSI3b MEXIY YHCJIOM BEpIIMH M 4uciaoMm pebdep. [lpaBuino ymMHOXEHHSI.




Pemienue 3a1a4 ¢ moMouibio rpagos

[IpoTuBOmONOXKHBIE CcOOBITHA. [Juarpamma Diinepa. OObenuHEHHE U TEpeceUCHUE
coObITHii. HecoBmecTHbIe coObITHsI. DOpMyTia CI10KEHHs BEPOSTHOCTEH

5.9 |[YcnoBuas BepositHOCTB. [IpaBuiio ymHoxxeHus. HesaBucumMbie coObITHS

5.8

5 lOHpe):[CTaBHeHHe JKCIIEPUMEHTAa B BHJE JepeBa. PelieHue 3amad Ha HaxOXICHUE
" |BeposSITHOCTEH C MOMOIIBIO JIepeBa CIAYYaHOTO SKCIIEPUMEHTA, AUarpamm Diiiepa

6 [Ceomerpus

6.1 Uernipexyronpauku. [lapamienorpamm, ero mpu3Hakyd U CBOMCTBA

6.2 [[IpssMoyroNbHUK, pOMO, KBaIpaT, UX NPU3HAKKA U CBOMCTBA

6.3 [Tpaneuus, paBHOOOKasl Tparenus, e CBONCTBA U Npu3HaKu. [IpsMoyroiapHast Tpanenus

6.4 Meton yaBoeHus meauanbl. LlenTtpanbHas cummerpus. Teopema dasieca u Teopema o
" [mpomopImoHaNBHBIX OTpPE3Kax

6.5 |CpeHue nuHUM TpeyronbHUKa U Tpaneiyn. LleHTp Macc TpeyroibpHuKa

6.6 [TonoOue TpeyronbHUKOB, K03 duumeHt nogodus. Ilpuznaku mogodus TpEyroabHUKOB.
" [IlpumeHeHue moo0usl Y PEIICHUN MPAKTHYECKUX 33134

6.7 |@opMmyIibl A1 TJIOIAAN TPEYTOJIBHHKA, ITApaJLIeNIorpaMMa, poM0Oa U Tpanelun

6.8 |CroiicTBa mioniajei reomerpuueckux Guryp. OTHOIIEHHE TUIONIAIeH TOA00HBIX QUTyp

6.9 [Beruncienue IIoIaaeH TPECYIrOJIbHUKOB 1 MHOI'OYT'OJILHUKOB Ha KJIETYaTOM 6yMare

5 1OTeopeMa [Mudaropa. IIpumenenue Teopembl Iludaropa mpu pelIeHHH MNPAKTHYECKUX
" “Bamau

CHHYC, KOCHHYC, TAHI€HC OCTPOrO YIJa HpPsIMOYI'OJBHOIO TpeyroibHuka. OCHOBHOE
6.11irpuroHoMeTprUYECcKOe TOXKIECTBO. TpuroHoMmerpuyeckre GyHkuuu yrioB B 30°, 45° u
60°

BrimcanHble M LEHTPAIBHBIE YIUIBI, YTOJI MEXKIY KacaTeIbHOW M XOpPIAOM. YTJIBI MEXIY|
XOpJaMU U CEKYIIMMHU

6.12

6.13BrincanHble ¥ ONTUCAHHBIC YETHIPEXYTOJIbHUKH

B3aumHoe pacnojiokeHue JBYX OKpykHocTeil. Kacanue oxpyxHocred. OO6mue

6'14KacaTem,HHe K JIBYM OKPYXKHOCTSIM
Tabmanma 9
ITpoBepsieMble TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOM
00pasoBaTenbHON MporpamMMsl (9 Kiacc)
Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSAEMOTO o0pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynbTara
1 Uriciia v BBIYUCIICHUS
1.1 CpaBHUBATh U YIOPSAIOUYMBATH PallMOHAIBHBIE M HPPAallMOHAJIbHBIE YHCIIa
BoinonHATe apudmernyeckue JEHCTBUS C palMOHAJIbHBIMU YHCIaMH,
1.2 coueTass YCTHbIE M TIMCBMEHHBIC IIPUEMBI, BBIOIHATh BBIYUCICHUS C
MppalMOHAIbHBIMU YHCIIAMU
13 HaxonuTe 3HaueHUs CTENEHEH C UeNBIMA  IOKASATENAMH 1 KOPHEH,
BBIYHCIIATH 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUN
14 OKpyTJTh vﬂeﬁCTBHTeHBHBIe dACHa, BEUIONHATE HPUKWAKY PE3yNbTaTa
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 'YpaBHEHMs 1 HEpABEHCTBA
21 Pemiate nuHENHbIE W KBaJpaTHbIE YpaBHEHUs, YPAaBHEHHS, CBOJSIIUECS K
HUM, IPOCTEHIINE IPOOHO-PAIMOHAIbHbIE YPaBHEHUS




2.2

Pemrats cuCTeMBl ABYX JIMHEWHBIX YPAaBHEHUH C JBYMs IEPEMECHHBIMU U
CUCTEMBI JBYX YpPaBHEHMH, B KOTOPBIX OJHO YPaBHEHHE HE SBIIACTCS
ITMHEHBIM

2.3

Pemrate TEKCTOBBIE 3aaud  alreOpandeckuM CrnocoOOM ¢ IMOMOIIBIO
COCTABJICHUS YpaBHEHUsI WM CHCTEMbl [IBYX VYpaBHEHUH C JBYyMs
[epeMEHHBIMU

2.4

[IpoBONUTH MPOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM 4YHCIIE C NpPUMEHEHHEeM TrpaduvecKux NpeAcTaBIeHU (Hampumep,
yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CUCTEMa YPaBHEHUU PEIICHUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemate nMHEHBIE HEPAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300pa)kartb
pELICHUE HEPABEHCTB HA 4YHUCJIOBOM IPSMOM, 3allMCHIBATH pEUICHUE C
[TOMOILBIO CUMBOJIOB

2.6

PenraTs CHCTEMBl  JIMHEHHBIX HCPaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKJIIOYAOMIUME KBAaApPaTHOC HEPABCHCTBO, H306pa)I(aTI) PEIICHUE CHUCTEMBI
HCPAaBCHCTB Ha YHUCIIOBOH HpHMOﬁ, 3allMCbIBATh PCHICHUEC C IMOMOIIBIO
CUMBOJIOB

2.7

cnonb30BaTh HCPABCHCTBA IMPpH PCIICHNUH PA3JIMYHbBIX 3a/1a4

DyHKIMHU

3.1

Pacrio3HaBaTh (DyHKIMHM W3y4eHHBIX BHJOB. [lOoKa3bIBaTh CXEMAaTHYECKU
pacIioyio’KeHHE Ha KOOPAWHATHOM IJIOCKOCTH TpadUKOB QYHKIUH BUIA: y =
kx, y = kx + b, , y = ax’ + bx + ¢ B 3aBUCHMOCTU OT 3HAUEHMIi
K02 (UIIMEHTOB, OMKICHIBATH CBOMCTBA (DYHKIUN

3.2

[Toka3piBaTh CXEMATHUYECKH PACIOJIOKEHHE Ha KOOPIMHATHOM IJIOCKOCTH
rpadukoB QYHKIMI BHJA , Y = [X| 1 ONMCBHIBATh CBOMCTBA (DYHKITHIA

3.3

CTpouTh M M300pakaTh CXEMaTHYECKH Tpa(uKu KBaJAPATUYHBIX (DYHKITHA,
ONKCBHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIMH 1O X TpaduKam

3.4

Pacnio3HaBaTh KBaJpaTHUHYIO (QYHKIMIO 10 (GOpMYIIe, IPUBOANUTH IPUMEPHI
KBaJpaTUUHBIX (YHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUHN

ApudmeTnueckasi 1 reoOMeTpUyecKas Iporpeccuu

4.1

PacriozHaBaTh apu(METHYECKYI0O U T'€OMETPHUYECKYIO NPOTPEecCHUH IMpHU
a3HBIX CIIOCO0AX 3a/1aHus

4.2

BBIMONHATE BBIYMCICHHUS C HCIOJB30BaHHMEM (OpMYyT n-Tro YJIEeHA
apr(MeTHUeCKOW M TEeOMETPUYECKOW MPOrpeccHil, CyMMbl MEpPBBIX n
4JICHOB

4.3

I/I306pa)KaTB YJICHBI MOCJICAOBATCIBHOCTH TOYKAMM Ha KOOp,Z[HHElTHOfI
IIJIOCKOCTH

4.4

Permath 3amaun, cBsI3aHHBIE C YHCIOBBIMU TOCJTEI0BATEIbHOCTSAMHU, B TOM
qrclie 3aJauyd M3 peaqbHOW >KU3HHM (C HCIONBb30BAHHEM KalbKYIATOPA,
[11(POBBIX TEXHOJIOTHI)

BeposTHOCTh U CTaTUCTHKA

5.1

3BrekaTb ¥ 1peoOpazoBbIBaTh HHGOPMALMIO, TMPEACTABIECHHYIO B
pa3IMYHbIX MCTOYHMKAaX B BHJe TaOmuI, JuarpamM, rpadukos,
[peJICTaBJIATh JaHHbIE B BUJIE TaOJIHII, Uarpamm, rpaukon

5.2

Pemarh 3agauu  OpraHM30BaHHBIM MEpPeOOPOM BApUAHTOB, a TaKXKe C
MCII0JIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB

5.3

lcrio/1p30BaTh ONHCATEIHHBIC XAPAKTECPUCTHUKU JIA MACCHBOB YHMCIIOBBIX
JIAHHBIX, B TOM YHUCJIC CPCAHNEC SHAYCHUA U MEPBI paCCCUBAHHUA

5.4

HaxoauTh 4acTOTHI 3HAYEHUI M 9aCTOTHI C06LITI/I}I, B TOM YHCJIC IMOJIb3YSICH|




€3yJbTaTaMu MPOBEICHHBIX U3MEPEHUI U HaOII01eHU I

HaxomuTh BEpOSTHOCTH CIyYailHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
55 YHCIiE B OIBITAX C PAaBHOBO3MOXXHBIMHU DJIEMEHTAPHBIMU COOBITHUSIMH, B
CepUsIX MCIBITAHUN 10 IIEPBOrO yCIeXa, B CEpUAX UCHBITAaHUN bepHyiun

lIMeTh IIpEeACTAaBICHHE O CIy4allHOM BEJIMYMHE M O pacCHpeiciIieHUH

5.6 .
BEPOATHOCTEN
liMeTb mpencTaBieHHE O 3aKOHE OOJBIIMX YHUCENT KaK O IPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIUX
Y1CeN B IPUPOZE U O0IIECTBe
6 ["comeTpus
3HaTh TpUroHOMETpUYeckre (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
6.1 MOMOIIbI0  pPa3UYHBIE  AJIEMEHThl  MPSIMOYTOJIBHOTO  TPEyrojbHUKA
("pemieHre TMPSAMOYTOJIBHBIX TPEyroibHUKOB'"). HaxomuTh (¢ MOMOIIBIO
KaJIbKYJISATOPA) JJIUHBI U YIIIbI 711 HeTaOJMYHbBIX 3HAYCHUI
[Tonb30BaThCA bopmynamu IpUBEICHUS u OCHOBHBIM
6.2 TPUTOHOMETPHUUECKUM TOXKIECTBOM JJII HAXOKJICHHSI COOTHOILIEHUN MEXTY)|

TPUTOHOMCTPHUYCCKHUMHA BCIIMYMHAMUA

lcronp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [UISI HAaXOXACHUSA
6.3 Pa3IMYHBIX DJIEMEHTOB TpeyroidbHUKa (''pelieHue TpeyroibHUKOB"),
[IPUMEHSTh UX MPU PEHICHIUH T€OMETPHUYECKHX 3ajau

Bianers mNOHATHSMH  MpeoOpa3oBaHUsi MOA00Ms, COOTBETCTBEHHBIX
pieMeHTOB Ton00HBIX (uryp. [lomp3oBatbest CcBOMCTBaMU — 1OI00Ms
MPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH JIMHBI W HAXOAUTh YIIIBI |
nonoOHbIX (uryp. IIpuMeHSITh CBOHCTBA MOAOOMS B TMPAKTUYECKUX
Bamadax. YMETh MPUBOAMTH MPUMEPHI MOJOOHBIX (DUTYP B OKpPYKAIOIIEM
MUpe

6.4

[lonb30BaTbcs  TeopeMamMM O  TNPOU3BEACHMM  OTPE3KOB  XOpA, O

6.5 .
[IPOM3BEACHUU OTPE3KOB CEKYUIMX, O KBaApaTe KacaTeIbHOU

[Tonb30BaThCs BEKTOpaMM, MOHMMATh UX F€OMETPUYECKHM M (PU3NUECKU
CMBICJI, IPUMEHATh UX B PEIIEHUU F€OMETPUUECKUX U (PU3MUECKUX 3aj]ad.
[ [pUMEHATh CKAIIPHOE ITPOU3BEJICHNUE BEKTOPOB JUISI HAXOXKJEHUS JJINH U
yTJI0B

6.6

[Tonn30BaThCS MCTOAOM KOOpJAWHAT Ha IINIOCKOCTH, IMPUMCHATH €ro B
[PCIICHUN TCOMCTPUUCCKHUX U MPAKTHUYCCKUX 3aJa4

6.7

BraneTs MOHATHSAMU MPABUIBHOIO MHOT'OYTOJbHUKA, JUIMHBI OKPYXXKHOCTH,
JUIMHBl YT OKPYXHOCTH M paJMaHHONM Mephbl YIja, YMETb BBIYHCIATH
ionianbk Kpyra M ero 4acreil. IIpuMeHSTh IOJlydeHHBIE YMEHHs B
MPaKTUYECKHX 3a/1a4ax

6.8

HaxonuTe ocM WM LEHTPhl CUMMETPUM (UTYp, MPUMEHSATH BHUKEHUS
MJIOCKOCTH B POCTEUINNX CITydasixX

6.9

[IprMeHATH MOJydyeHHbIE 3HAHUS HA MPAKTHKE - CTPOUTh MaTeMaTH4YecKHe
MoOJeNnu JUis 3a/1ad peallbHOW JKM3HU W TPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCIICHHUS] ¢ TIPUMEHEHUEM 1101001 M TPUTOHOMETPUUYECKUX (YHKIUH
(1oJIB3YSICh, TJIe HEOOXOIMMO, KAJIBKYJIITOPOM)

6.10

Tabmauua 10

[TpoBepsiembie 371eMEHTHI coaepskanus (9 Kiacc)



Kon

[IpoBepsieMblil AJIEMEHT COJIEPKAHUS

1 [Yucna u BeIYMCICHHAS
11 PanrioHanpHbIE YKCia, HPPAMOHATIBLHBIC YUCIIa, KOHEYHbIC U OECKOHEUHBIE IECATUYHBIC
poOu
MHOKECTBO JIEHCTBUTEIBHBIX 4YHCE, JNEHCTBUTENbHBIE 4YHCIAa KaK OECKOHEUYHBIE
1.2 [necsatuunbie apoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIAY MHOXKECTBOM
NIEHCTBUTEIIbHBIX YUCET M KOOPAUHATHOM NpsiMoil. CpaBHEHHUE AEHCTBUTEIBHBIX YHUCEIT
1.3 |Apudmernueckue 1efcTBHS ¢ ACHCTBUTEIHHBIMU YHCIAMH
3mepenusi, npuOMIKEHHUS, OLEHKU. Pa3Mepsl OOBEKTOB OKpPYKAOLIETO MUpA,
1 4 fVHTEIBHOCTD MPOLECCOB B OKPYKAIOWIEM MHPE. [IpubnmxeHHOe 3HAYEHHE BEIMYMHBI,

TOYHOCTh mpuOmmkeHus. OkxpyriaeHue uucen. [Ipukuaka W OIEHKAa pPe3yabTaToB
BLIYUCIICHUIN

YpaBHEHHUs 1 HEpABEHCTBA

2.1

YpaBHEHHUsI C OHON IEPEMEHHON

2.2

JluneitHoe ypaBHeHUe. PelieHue ypaBHEeHM, CBOISIIMXCS K JIMHEHHBIM

2.3

KBaI[paTHOG YpaBHCHHUC. Pemenue ypaBHCHI/Iﬁ, CBOIAINNXCA K KBaApAaTHBIM

2.4

bukBagpaTtHoe ypaBHeHHe. [IpuMepbl pelleHuss ypaBHEHUH TpEeThbel M 4YeTBEepTOU
CTEeNeHel pa3oKeHHEeM Ha MHOKUTENH

2.5

Pemenne npoOHO-pallOHANBHBIX YPaBHEHUN

2.6

CrcremMbl ypaBHEHUN

2.7

YpaBHEeHME ¢ ABYMS IEPEMEHHBIMU U €ro rpaduk

2.8

PerreHne cucreM NBYX JIMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU

2.9

Pemienue cucrteM IByX ypaBHEHHM, OJHO W3 KOTOPBIX JIMHEHHOE, a APYroe - BTOPOM
CTEIICHU

2.10

['pacdryeckas MHTEpIpeTalns CUCTEMbl YpaBHEHU C IBYMsI IEPEMEHHBIMU

2.11]

PenieHre TEKCTOBBIX 3a1a4 anre6pa1/1qec1<I/IM CII0CO00M

2.12

UncnoBbie HCPABCHCTBA U UX CBOMCTBA

2.13

Pemmenue mTMHEHHBIX HCPABCHCTB C OJIHOM HepeMeHHOﬁ

2.14

PemreHne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW ITEPEMEHHON

2.15

KBagpaTHble HEpaBEeHCTBA

2.16

['paduueckas vHTEpIpETALSI HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU

DyHKIIMU

3.1

KBagpatuunas ¢yHkuus, ee rpaguk u cBoiicta. IlapaGona, KOOpAMHATHI BEPLIMHBI
apaboJibl, 0Cb CHMMETPHUH 11apaboJIbl

3.2

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

3.3

['paduku yHkImii , y = X> ¥ WX CBOJCTBA

3.4

['paduku GyHkIwmii , y = [X| ¥ uX cBoiicTBa

UrcaoBbIC ITOCIEIOBATEILHOCTH

4.1

OrmpenenieHne W CIOCOOBI  3a/laHMsl  YUCJIOBBIX  IOCJIEIOBATEIBLHOCTEH. 3anaHue
[10CJIeI0BATEILHOCTH PEKYPPEHTHOM opMyo U hopmysioit N-ro uieHa

4.2

Apudmernueckas nporpeccus. PopMylibl n-ro wieHa apuPMETHUECKOH MIporpeccud,
CYMMBI IIEPBBIX N YICHOB

4.3

['eomeTpuueckass mporpeccus. @opMysbl N-rO0 4Yji€Ha TE€OMETPUYECKOM MPOTrpecCcH,
CYMMBI TIEPBBIX N YJICHOB

4.4

300paxkeHre WICHOB apu(METHYECKOW M T'€OMETPHUYECKO Mporpeccuid TOYKaMu Ha
KOOPJAMHATHOM IIOCKOCTH. JIMHENHBIN U SKCIOHEH I AJIBHBIN POCT

4.5

C0XXHEIS IPOLCHTLIL

BepOHTHOCTL M CTaTUCTHUKA




[IpencraBneHue JaHHBIX B BHJIE TaOJMII, JUarpaMm, rpaguKoB, HHTEPIPETAIUs JaHHBIX.
Urenue u nocTpoeHue TabIHUIL, TuarpaMm, rpauKoB Mo peasbHBIM JTaHHBIM
5.2 [[lepecTanoBku U akropuai
5.3 |Coyeranus ¥ YUCIIO COYCTAHHI
5.4 [Tpeyronpuuk [lackans. Pemenue 3a1a4 ¢ ucnoap30BaHHEM KOMOMHATOPUKH
55 ["'eomeTpuueckas BepossTHOCTb. CirydaiiHbIi BEIOOp TOUKH M3 (PUIYphl HA INIOCKOCTH, U3
OTpe3Ka U U3 JYI'M OKPYKHOCTH
5.6 [Mcnbrranue. Ycnex u Heyaada. Cepust HCIIBITAHU 10 IEPBOTO ycrexa
5.7 |Cepust ucnbiTanuii bepayiu. BepostTHocTH COOBITHIA B cepyM HCTIBITAaHUN bepHyum
5.8 |Cirydaiinasi BeJIMUMHA M pACIPE/ICIICHUE BEPOSITHOCTEH
59 MatemaTuueckoe oxuaaHue U aucnepcud. [Ipumepbl MaTeMaTH4ecKoro OXKUAAHUS KakK
TEOPETUYECKOr0 CPETHEr0 3HAYCHUS BEJIMYMHBI
MaTemMaTHuecKoe OXUAAHUE U JUCIEpPCUsl CIy4alHOM BEIMUYMHBI '"4MCIO YCIEXOB B
cepuu ucnsltanuil bepuymm"
[lonsTe 0 3akoHE OobIINX yncen. Vi3mepenue BeposTHOCTEN ¢ IOMOIBIO YacToT. Poiib
11 3HAUCHME 3aKOHA OOJIBIITNX YMCEN B IPUPOE U 0OIIECTBE

6 |[['eomerpus
6.1 Cunyc, xocuHyc, TaHreHc yriaoB or 0 po 180°. OCHOBHOE TPUTOHOMETPHYECKOE
T0x1eCcTBO. DOPMYJIbI IPUBEACHHUS
Pemienre TpeyroapHUKOB. Teopema KOCHMHYCOB M Teopema CHHYCOB. PemieHune
[TPaKTUYECKUX 3a]a4 C MCIO0Ib30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [[IpeoOpazoBanue nonobus. [logodbue cOOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema O IpPOU3BENEHHUU OTPE3KOB XOpJl, TEOPEMBl O NPOH3BEJEHMH OTPE3KOB
CEKYILUX, TEOpEMa O KBaJIpaTe KacaTeabHOU
BekTop, nnuHa (MOAYNb) BEKTOpa, COHAIpPABICHHBIE BEKTOPBI, HPOTUBOMIOJIOKHO
6.5 [HanpaBJieHHBIC BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPAIHH
HaJ BekTopamu. Pa3noxeHne BeKTopa 1o IByM HEKOJJIMHEAPHBIM BEKTOpam
Koopaunatel BekTopa. CkanspHOe MPOU3BEAEHUE BEKTOPOB, IMPUMEHEHHE s
HaXO0XJACHUS JUIMH U YTJIOB
JlekapTOBbl KOOPJIMHATBI HAa IUIOCKOCTH. YPaBHEHMS IPSIMOM M OKPYKHOCTH B
6.7 [koopauHaTaxX, IEpeceYeHne OKPYXKHOCTEH W MpPAMBIX. MeETOA KOOpAMHAT M €ro
[IpUMEHEHNE
6.8 [[IpaBusIbHBIE MHOTOYTOJBHUKH
6.9 JinHa OKPYKHOCTH. I'pagycHas m paavaHHas Mepa yIvia, BBIUMCICHHE JUIMH AYT
OKPYKHOCTEN
6.10[Tnomans kpyra, CeKTopa, CerMeHTa
6 11[[BI/I>KeHI/I;I IUIOCKOCTH U BHYTPEHHHE CUMMETpuM  (uryp (3/eMeHTapHbIe
npencrasnenus). [lapamuiensuslii nepenoc. [loopot

5.1

5.10

0.11

6.2

6.6

Ipunoxenne

JU1a poBENEeHNs OCHOBHOTO IOCYJapCTBEHHOIO JK3aMeHa 1o MareMmaTuke (manee - OI'D
0 MaTeMaTUKe) UCIONb3YyeTCs MepeueHb (KOAU(PHUKATOp) MpOBEpSIEMBIX TpeOOBaHUM K
pe3yibTaTaM OCBOEHHS OCHOBHOW 0O0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOIIEro
00pa30BaHUs U HJIEMEHTOB COAEPIKAHUSI.

Tabmuna 1



[TpoBepsiembie Ha OI'D 0 MaTemaTuke TpeOOBaHUS

K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIIHbHON MPOTPAMMBbI

OCHOBHOT'O 0011Iero 00pa3oBaHUs

Kon
MIPOBEPSEMOTO
TpeOOBaHU

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHO# 00pa30BaTeIbHON TPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHus
Ha ocHOBe ®I'OC

1

'YMeHHE OIepupOBaTh IMOHATUAMHU: MHOKECTBO, IIOJMHOXKECTBO, Ollepalun
Ha/Jl MHOXXECTBAMHU; YMEHHME OIEpUPOBATh MOHATHAMU: Trpad, CBI3HBIH
rpad, OepeBo, IMKI, NPUMEHITh HUX TPU pEIICHUH 3a7ad; YMEHHE
MCIIOJIb30BaTh TpaHUuecKoe IMPEICTaBICHHE MHOXECTB JJIsl OINMCAHHUS
[pEAJIbHBIX MPOLIECCOB U SIBJICHUM, NPU PEIICHUN 3a/1a4 U3 APYTUX Y4EOHBIX
[IPEIMETOB

'YMeHHe OIlepupoBaTh IIOHATUSMHM: OIPEICIICHUE, AKCUOMa, TEOpeMa,
T0Ka3aTeNIbCTBO;  YMEHME  paclo3HaBaTb  HCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUS, IIPUBOJUTH IPUMEPbl U  KOHTPIPHUMEPBI, CTPOUTH
BBICKA3BIBAHUS U OTPULIAHMS] BBICKA3bIBAHUM

YMeHHe OonepupoBaTh IMOHATHAMM: HATYPAJIBHOE YHUCIO, IIPOCTOE H
COCTaBHOE YMCJIO, ACIUMOCTh HaTypaJbHBIX YMCEN, IPU3HAKU JCIUMOCTH,
[1EJI0€ YUCII0, MOJAYJIb YUCIIA, OOBIKHOBEHHAsI IpOOb M JIecATHYHAas ApOoOb,
CTAaHJAPTHBIA BHJI YMCIIA, PALMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHUuecKuil KBaJpaTHbIH KOPEHb, YMEHHUE BBIIOJHATh JEHCTBHUS C
YUCIaMH, CPaBHHMBAThb M YIOPSAJOYMBATH YHUCIA, IPEACTABIIATh YUCIIA HA
KOOPIAMHATHOM IPSAMOM, OKPYIVIATH YHCIIA; YMEHUE JeNaTh NPUKUAKY M
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHMe omepupoBaTh IOHATUAMHU: CTENEHb C IeJbIM IIOKa3aTeleM,
apr(MeTHUeCKUil KBaJpaTHBIH KOpPEHb, MHOIO4YIEH, aiaredpanyeckas
NpoOb, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeneHH Ooublie
€MHULIBI; YMEHHME BBIIOJIHATH PacdyeThl IO (GopmysaM, Mpeodpa3oBaHus
[IeJIBIX, JPOOHO-PAllMOHATIBHBIX BBIPRKEHUH U BBIPAXEHUH C KOPHSIMH,
pa3jI0KEHUE MHOTOWIEHA HA MHOXHTEIHU, B TOM YHUCIE C UCIOJIb30BaHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI M Pa3HOCTH

'YMeHue OIICpHUPOBATH IMOHATHAMHU: YHUCIOBOC PABCHCTBO, YPAaBHCHUC C
OJTHO nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HEPABCHCTBO C nepeMeHHoﬁ;
YMCHHUEC  pCHIATbh JIMHENHBIE U KBaJIPpaTHBIC  yYpPaBHCHUA, I[pO6HO'
pallnOHAJIBHBIC YPAaBHCHUSA C OJIHOM nepeMeHHoﬁ, CHUCTCMBI IBYX JIMHENHBIX
ypaBHeHHﬁ, JIMHEHBIE HCPABCHCTBA U UX CUCTCMBbI, KBAIpAaTHBIC U I[pO6HO'
palnOHAJIBHBIC HEPABCHCTBa C OJIHOM nepeMeHHoﬁ, B TOM HYHUCIIC IIpH
PCICHUN 3aJla4 U3 APYrux NpeaIMETOB M MPAKTUYCCKUX 3aJavd; YMCHHC
MCII0JIb30BATh KOOPAWHATHYHO IPAMYIO U KOOPAWHATHYIO INNIOCKOCTH JJIA
I/I306pa)KeHI/I$I peI_HeHI/Iﬁ ypaBHeHPIfI, HCPAaBCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, rpaduk GyHKIMH, HYIH
(yHKLIMU, MPOMEXYTKH 3HAKOINOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUS,
yObIBaHMs, HauOOJbIIEE M HAMMEHbIIEEe 3HAUYEeHUS (QYHKLUUHU; YMEHHE
ONEepUpOBATh MMOHATUSAMH: TpsMas MPONOPIHMOHAIBHOCTh, JIMHEHHas
(byHkuus, KBaapaTuyHas GyHKLIUs, oOpaTHas MPONOPLUOHATIBHOCTD,
napabosna, runep0osa; yMeHHe CTpPOUTh rpaduku (yHKUIUH, UCIIOIB30BaTh
rpaduKyd A7 ONpENesIeHUs] CBOMCTB IPOLECCOB M 3aBUCHUMOCTEH, IS
peleHns 3a1ad4 U3 JPYrux Yy4eOHBIX NPEAMETOB M peabHOW KHU3HH;

YMCHHC BbIPpAXaTb (bOpMyJIaMI/I 3daBHUCHUMOCTU MCIKAY BCIIMYNHAMU




'YMeHue oneprupoBaTh MOHATUSAMU: MOCIIEI0BATEIBHOCTD, apupMeTHIecKast
M TeoMeTpudecKkass MpPOTPECCHM; YMEHHE HCIIOJIb30BAaTh  CBOICTBA
MocIe10BaTeIbHOCTEH, (POPMYIIBI CYMMBI M OOIIETO WieHa MPH PEIICHUU
3agad, B TOM YHWCIE 33/a4 M3 JPYruX Y4eOHBIX MPEAMETOB M PEalbHOU
PKI3HH

'YMeHue pelaTh 3aa4i pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOIU U
4aCTH, JIBUKECHHE, padOTy, LIEHYy TOBapOB M CTOMMOCTh HMOKYIOK M YCIYT,
HAJIOTH, 3aJadyd W3 OO0JIACTH YNpPAaBICHHUS JIMYHBIMH M CEMEWHBIMU
(rHaHCAMM); YMEHUE COCTABISATH BBIPAKCHHSI, YPAaBHEHHSI, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHIO 3aJa4yM, HCCIECJOBATh IIOJIyYEHHOE DECIICHUE H
OLICHUBATh MPABJIONOA0OHOCTh NOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsAMasi, JIyd,
lIOMaHas, yroJl, MHOTOYTOJBHUK, TpPEyrojJbHHUK, pPaBHOOCAPEHHBIH WU
[PAaBHOCTOPOHHHIA TPEYTrOJbHUKH, MPSMOYTOJIbHBIN TPEYrONbHUK, MEIUaHa,
OuccexkTpuca u BBICOTA TPEYTOJIbHUKA, YETHIPEXyTOJIbHHUK,
napajjiesiorpaMM, — poM0O,  TPSIMOYTOJBHHK,  KBaapaT,  Tpamlelmus;
OKPY)KHOCTB, KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
(durypamu; ymMeH#e pemarh 3aJaqd, B TOM YHCIIe U3 TOBCEJHEBHOM KHU3HH,
Ha HAXOX/ICHHUE TEOMETPUYECKHX BEJIMYMH C NPUMEHEHHEM H3yYCHHBIX
CBOWCTB GuUryp u hakToB
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YMeHune omnepupoBaTh MOHATHUSMH: PAaBEHCTBO  (HUTYp, PAaBEHCTBO
TPEYTrOJIbBHUKOB; NapaJIeIbHOCTh U NEPHEHAUKYJISAPHOCTh NPSMBIX, YIOJ
MEKTy TPSIMBIMH, TIEPICHINKYIISP, HAKIOHHAS, IPOCKIHs, mogooue guryp,
MOJO0HBIE TPEYTrOJbHUKH, CHUMMETPHUS OTHOCHUTEIBHO TOYKH M TPSMON;
YMEHHE paclo3HaBaTh pPAaBEHCTBO, CHUMMETPUIO U mojo0ue ¢uryp,
[1apaJUIEIIbHOCTD U MEPIIECHIUKYJISIPHOCTD NPSMBIX B OKPYKAIOIIEM MHUPE
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'YMeHue omnepupoBaTh MOHATHSAMU: JUJIMHA, PACCTOSHHUE, yroil (BEIWYHHA
yriaa, CAHYC U KOCHHYC yTJia TPeyrojJbHUKa), IUIOIIA/(b; YMEHUE OIICHUBATh
pa3Mepbl TPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHUE
MPUMEHSTh (POPMYIBl MEPUMETPa U TUIOIMIATM MHOTOYTOJIHHUKOB, IJTUHBI
OKPYKHOCTHU u IIOIIAaU Kpyra, obbeMa MPSMOYTOJIBHOTO
[apasulesIenuIe1a; YMEHHE MIPUMEHSATH MIPU3HAKU PaBEHCTBY|
TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJbHHUKA, TEOPEMY)
[Tudaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS [JIsl BBIUMCICHUS JIJIUH,
aCCTOSIHUM, MIoIaaei

12

'YMeHue I/I306pa)I(aTB IIJIOCKHEC q)HprBI u nux KOM6I/IHaI_II/II/I,
IMPOCTPAHCTBCHHBIC (bHprBI OT PyYKH, € [IOMOHIBIO  YCPTCIKHBIX
MHCTPYMCHTOB U JJICKTPOHHBIX CPCACTB 11O TEKCTOBOMY HWJIN CUMBOJIBHOMY|
OITMCAHHTO
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'YMeHue onepupoBaTh MOHSATHSAMM: MPSIMOYTOJIBHAs CUCTEMA KOOpIMHAT;
KOOpAMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, ITPOU3BEACHHUE BEKTOpPA HA|
UKMCII0, CKAJIIPHOE TIPOM3BEJCHUE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPBI U KOOPJAWHATHI JIJIsl IPEACTABICHUS JAHHBIX M pEIeHUs 3a/1ad, B
TOM YHCJI€ U3 APYTUX Y4EOHBIX MPEJAMETOB U peaIbHOM KU3HU
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'YMeHue onepupoBaTh MOHATUAMU: CTOJIOMKOBBIE U KPYTOBBIE TUATrpaMMBbI,
TabMuIbl, cpeaHee  apudMeTHyeckoe, MeAMaHa, Haubouspliee U
HalMEHbIIIEe 3HAYEHUs, pa3Max YHCIOBOro HaOopa; yMEHHE W3BIIEKaTh,
MHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HH(POPMALINIO, TPEACTABICHHYIO B
TabIMIaxX M Ha JMarpamMMmax, OTPaKaloL[yl0 CBOWMCTBA M XapaKTEPUCTHKH

[PCAIIBHBIX TMPOHCCCOB U HBHCHHﬁ; YMCHHUC pPACIIO3HABATH HW3MCHYUBLIC




BCJIMYMHBI B OKPYXKArOIICM MHPC

15 'YMeHue onepupoBaThb IMOHATHSAMH: CIy4dallHBIM ONBIT  (CIy4alHbIN
OKCIIEPUMEHT),  JJIEMEHTApHOE  COObITUE  (JIEMEHTApHBI  HCXON)
CJIy4aifHOTO OIIBITa, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE
HAaXOJUTh  BEPOATHOCTH  CIy4YalHBIX  COOBITHH B ONBITAX C
[PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMHU; YMEHHE peIlaTh 3aJa4H
METOZOM OpPIraHU30BAaHHOIO IIepedopa M € HCIOJIb30BAHUEM IIPAaBUIIA
YMHOXKEHHUS; YMEHHE OIICHWBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITHH ¥
SIBJICHUM, TOHMMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITUI B OKpYKaloLEM MHpPE U B KM3HH; 3HAKOMCTBO C IOHSITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEI U €ro
[POJIBIO B MACCOBBIX SIBJICHUSX

16 'YMenue BHIOUpATh MOAXOMAIIMNA U3YUYECHHBIN METOJ JJISl peIIeHUs 3a1a4H,
[IPUBOAUTH IIPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IpPUPOIE U
PKU3HHM, DPACIIO3HABaTh IIPOSIBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
OIMUCBHIBaTh OTIEJIbHBIC BBINAIOIIMECS PE3YyJIbTaThl, NOJYYECHHBIE B XOJE
Pa3BUTUS MAaTEMaTUKH KAaK HAYKH, IIPUBOAMTH NPUMEPBI MAaTEMaTUYECKHUX
OTKPBITHI U X aBTOPOB B OTEYECTBEHHON M BCEMUPHON HCTOPUU

Tabauua 2

[TepeueHs 31eMeHTOB coepkaHusl, mpoBepsieMbix Ha OI'D
10 MaTeMaTUKE

Ko

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Yyiciia ¥ BEIUMCIIEHUSA

1.1

Harypasibable u nensie yncna. [IpusHaky 1enMMOCTH HEIbIX YUCE

1.2

(OOBIKHOBEHHBIE U JIECSITUUHBIE JPOOU, TPOLIEHThI, 0ECKOHEUHbIE IEPUOIUYECKUE IpOOU

1.3

PanmoHanpHbBIC YHCIA. ApI/Iq)MeTI/I‘leCKI/Ie orncpanru ¢ paluOHAJIIbHBIMU YUCJIAMU
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I[eﬁCTBHTCHBHBIe qucia. ApI/I(i)MeTI/I‘ICCKI/IC oricpalnu C JIENCTBUTEIbHBIMHU YHCIaMHU

1.5

[TpuOnKeHHbIEe BBIUMCICHHS, TIPaBUJIa OKPYIJICHUS, MPUKHUIKA M OICHKA Pe3yiabTaTa
BBEIYUCIICHUN

2 |Anrebpanueckue BhIpaKeHHs
2.1 |[bykBeHHbIC BRIpOKCHUS (BBIPAKEHUS C TIEPEMEHHBIMH)
2.2|Crenenp ¢ uenbiM mokaszateneMm. CTeneHb C palHOHANBHBIM Toka3zaTeneM. CBoiicTBa
CTENCHU
2.3 MHOTO4IEHBI
2.4 |Anrebpanueckast 1po0b
2.5 |ApumMeTnuecKuil  KOpPEeHb HATypajbHOH creneHH. JleWcTBHSA ¢ apHdMETHYSCKUMH
KOpHSIMU HaTypaJIbHOW CTETIEHU
3 |YpaBHEHHS U HEPABEHCTBA
3.1[[Henbie u 1pobOHO-palMoHaIbHbIC ypaBHEHUs. CHCTEMbI M COBOKYITHOCTH YPaBHECHUIA
3.2 [[lenbie U ApoOHO-palOHANBHBIC HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABCHCTB
3.3 |Pemnienue TEKCTOBBIX 3a1a4
4 YucroBble NOCIEI0BATEIbHOCTH
4.1 [[MocneroBaTeIbHOCTH, CIIOCOOBI 33/IaHMUSI OCIISA0BATEILHOCTEN
4.2 |Apudmernyeckas u reomerpuueckas nporpeccun. @opmyiia CI0KHBIX TPOIIEHTOB
S [DyHKIWMH
5.1.|Oynkuus, cnocobbl 3amanust ¢yskimu. ['padux dykipmn. O61acTh OnpeneseHUs] U




MHOXecTBO 3HaueHHi QyHkiuu. Hymun ¢yaxmun. [IpomexxyTku 3HaAKOMOCTOSIHCTBA.
[IpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl ¥ MHHHUMYMBI (DYHKITHH.
Haunboupliee 1 HanMeHblIee 3HaYeHUE (DYHKIIMK Ha TPOMEKYTKE

KoopauHaThl Ha IPSIMON U IIJIOCKOCTH

6.1

KoopauHatHas npsmast

6.2

/lexapTOBBI KOOPAMHATHI HA MJIOCKOCTH

['eomeTpus

7.1

['eomeTpryeckue GUrypsl 1 UX CBOMCTBA

7.2

TpeyroabHUK

7.3

MHOTrOyroJibHUKH

7.4

OKpY’>KHOCTb U KpYyT

7.5

I/I3MepeHHe TCOMCTPHUICCKUX BCINMYNH

7.6

BekTops! Ha IIJIOCKOCTH

BeposiTHOCTh U CTaTUCTUKA

8.1

OmnncarenbHas CTaTUCTHKA

8.2

BepositTHOCTD

8.3

KomMmOnHaTtopuka

8.4

MHoKecTBa

8.5

['padnl




