ITpunoxxenue 10
K METOAMYECKOMY KOMMEHTAPHIO

N3menenns OOII OOO B cooTBeTcTBUM € NpuKa3zoM Munnpocsemenus Poccun ot 09.10.2024
No 704 «O BHECEHMH U3MEHEHUI B HEKOTOPBIE TPUKa3bl MUHKUCTEPCTBA MPOCBEILICHUS
Poccuiickoit @enepanuu, kacaromuecs ¢eaepaibHbIX 00pa30BaTeIbHBIX MPOrpaMM HaYaIbHOTO
o0m1ero o0pa3oBaHusi, OCHOBHOTO O0IIIero 00pa3oBaHUs M CPEAHETO 00IIEro 00pa3oBaHMS

B ¢enepanbHBIX M perHOHANBHBIX MPOLEAYPAaX OLEHKH KauecTBa OOpa30BaHUS HCIIOJB3YETCS
nepedyeHb (KoaupuKaTop) pachpeesieHHbIX 10 KiaccaM IpPOBEPSeMBIX TpeOOBaHHWHA K
pe3yibTataM OCBOEHHS OCHOBHOW OOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOMIETO
00pa30BaHUs U HIIEMEHTOB COJICPKAaHUS 110 MaTEMATHKE.

Tabnuma 1
[TpoBepsieMbie TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOM
00pazoBaTebHON MPOrpamMMBI (5 Ki1acc)
Kox npoBepsieMoro [IpoBepsieMbie IpeMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
pe3ysbTaTa 00pa3oBaTesbHON MTPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
1 Uucna u BEIYUCTICHUS
11 [loHMMaTh © TPaBWIBHO YIOTPEOJATh TEPMHHBI, CBSI3aHHBIC C
HATYpaJIBHBIMU YMCIIaMH, OOBIKHOBEHHBIMHU M IECATUIHBIMU JIPOOSIMHU
19 CpaBHUBAThL W VIOPSJIOYMBATH HATypaJbHBIC 4YHCIIA, CPAaBHUBATh B

[IPOCTENIINX Cllydasix OObIKHOBEHHBIE IPOOH, 1ECITUUHBIE IpOoOU
COOTHOCUTH TOYKY Ha KOOPAMHATHOW (YMCIOBOM) mpsAMOMl ¢
1.3 COOTBETCTBYIOLIMM € 4YMciIOM M H300pa)xaTh HATypajlbHble YHUCIA
TOYKaMHU Ha KOOPAMHATHOH (4MCI0BOI) NpsSIMOii

BbInonHATE apudMeTHuecKue IEHCTBHUS C HATypajJbHBIMH YHUCIIAMH, C

14 OOBIKHOBEHHBIMU JAPOOSIMHU B IPOCTEHIINX CITydasx

15 BBIOTHATE TPOBEPKY, MPUKUAKY Pe3yIbTaTa BHIYHCICHUN

1.6 OKpyIJISITh HaTypaJbHbIE YHCIIA

2 PerreHne TEKCTOBBIX 3a1a4

21 Pemarh TEKCTOBBIE 3a7aud apU(PMETHUESCKUM CIIOCOOOM M C ITOMOIIBIO
OpPraHW30BAHHOTO KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB

29 Pemarp 3amaum, copepkamiie 3aBUCUMOCTH, CBS3BIBAIOIINE BEITMIMHBL:
CKOPOCTbH, BpEMsI, PACCTOSIHHE, IeHa, KOJIMYECTBO, CTOMMOCTh

23 crionp30BaTh KpaTKWE 3alUCH, CXEMbl, TaOJHIIbI, O0O03HAYECHHS TPU

[pEIICHNN 3a]1a9
[lomp30BaTbCsl OCHOBHBIMH —CIAMHHUIIAMH HW3MEPEHUsS: IICHBI, MaccChl,
24 [PAcCTOSIHUSI, BPEMEHHU, CKOPOCTH, BBIPaXKaTh OJIHU CIWHUIIBI BEIUYHHBI
yepes pyrue

l13BneKaTh, aHAIM3UPOBATH, OLICHUBATh MH(DOPMAIIHIO, PEICTABICHHYIO

2.5 B Tabmuie, Ha cTojOyaroil = jauMarpamMme,  MHTEPHPETHPOBATH
[pe/cTaBIeHHbIE JaHHbIE, NCIIOJIb30BaTh JAaHHBIE P PEIICHUH 33]a4

3 Harmsiinas reomerpust

31 [lonp30BaTbcs T€OMETPUUECKUMH TOHATHSMHU: TOYKA, MpsiMasi, OTPE30K,

UTy4, Yroj, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT
[IprBOIMTE PUMEPHI OOBEKTOB OKPY’KAIOLIEr0 MUPA, UMEIOLUX (HOpMYj
M3Y4YEHHBIX TEOMETPUUECKUX QUTyp

3.2




lcrionb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YTJIAMU: BEpIIHHA CTOPOHA;
3.3 C MHOIOYrOJbHHUKAMM: yroJl, BEpUIMHA, CTOPOHA, [WaroHaib; C
OKPY>KHOCTBIO: PaJInyC, TUaMETp, IICHTP

300paxkaTh M3y4CHHBIC T€OMETPUUYCCKUE (PUTYPHl HA HEIMHOBAHHOW U
KJIET4aTOl Oymare ¢ MOMOIIBIO IUPKYIIS U JIMHEHKH

HaxomuTh UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEpPEHHEM C
3.5 [MOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KM 3aJaHHOM UJIMHBI, CTPOMUTH
OKPY>KHOCTb 33/IaHHOTO pajiyca

crionb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSIMOYTOJILHUKA, KBaApaTa JJis
X TIOCTPOCHUS, BBIYMCIICHUS TUIOIIAIU U IIEPUMETPA

BoruncnsaTe mepuMeTp U IUIOWAAb KBajpara, MpsIMOYroJIbHHUKA, (GUryp,
3.7 COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM uucie  Quryp,
300paKCHHBIX Ha KJIETYaTol Oymare

[lob30BaTbcsl OCHOBHBIMM ~METPHUYECKHMH €IUHUIAMH  HM3MEPEHUs
TUIMHBI, IJIONIA/IM; BHIPAXKATh OJTHU €IMHUIBI BEIMYUHBI Uepe3 Apyrue
Pacrio3naBaTh mapaiienenure], KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO:
3.9 BeplirHa, pebpo, TpaHb, HU3MEpPEHUs; HAXOIUTh  HM3MEpPEHUs
napajuienenunena, kyoa

Boruncnsate 00beM Ky0Oa, mapajuiefienunena mno 3aJaHHbIM H3MEPEHUSIM,

3.4

3.6

3.8

3.10
[10J1b30BaThCs €IMHUIIAMU U3MEPEHUst 00beMa
311 Pemrate HECIOXKHBIE 3a7a4d HA U3MEPEHHUE I'€OMETPUUYECKUX BEIUYMH B
' [IPAKTHYECKUX CUTYaIUsAX
Tabnuua 2
[TpoBepsiemble 351eMeHTHI cojiepxkanus (5 Kiace)
Ko [IpoBepsieMbIil JIEMEHT COAECpKAHUS

1 [HatypanbHble yncna u HyJIb

11 HarypanbHoe uucno. Psaa HaTypansHbix uncen. Yucno 0. M3o0pakeHue HaTypajibHBIX
YKces TOUKaMHU Ha KOOPJMHATHOM (UHCII0BOI) psiMoi

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

CpaBHEHUE HaTypalbHBIX YUCEI, CPABHEHUE HATYpPaIbHBIX YUCEI C HyJeM. OKpyrieHue
HaTypaJIbHBIX YUCEIl

CrnojxeHue, BBIUMTAHUE, YMHOKEHUE U JACIEHUE HAaTypalbHbIX uucesl. CBOWCTBO HYJS
[IPU CJIOKEHUHU, CBOMCTBA HYJS W €AVHULBI IpU YMHOXEHUHU. llepemecturenbHOe U
COYETaTEeNIbHOE CBOMCTBA (3aKOHBI) CJOXKEHHS M YMHOXEHMs, paclpeeluTeNbHOe
CBOWCTBO (3aKOH) YMHOXKEHHSI

lcnonb3oBanre OykB AJii 0003HAUEHHS HEU3BECTHOTO KOMIIOHEHTA U 3alMCH CBOMCTB
aprMeTHUIECKUX JEeHCTBUN

/lenuTenn M KpaTHbIE YKUCIIA, pa3IoKeHUE Ha MHOKUTENHU. [IpocThie n cocTaBHBIE YnCa.
[Tpr3Haku genumocty Ha 2, 5, 10, 3, 9. Jlenenune ¢ octaTKoM

CTeneHb C HaTypaJbHBIM IIOKA3aTeIeM. 3allUCh 4YHCIIAa B BHJE CYMMBI DPa3psaHBIX
ClaraeMbIxX

UuciioBoe BpIpak€HUE. BpIUMCIIEHHE 3HAYEHWM YHUCIOBBIX BBIPAXKEHUH, IOPSAIOK
BBIIIOJIHEHHST JACUCTBUU. lIcnosb30BaHME IpU BBIYHMCICHHUSX IEPEMECTUTEIBHOIO U
COUETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOMKEHHUS, DPACIpPEAETUTEIbLHOTO
CBOMCTBA YMHOKECHUS

1.2

13

14

1.5

1.6

1.7

1.8




2 [Ipobu

[IpencraBieHue o ApoOU Kak crocode 3amicH YacTH BeduyruHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBuiibHBIE M HEMpaBUIbHBIE 1poOu. CMelanHas Ipo0b, MPEICTABIEHUE CMEIIAHHON
poOu B BHJIE HEMPABWILHOM IpOOH U BBIACTICHHUE LEJIOH YaCTH YMCIIa U3 HEMPABUILHOM
po6u. M3o0paxenne npobe TOYKaMu Ha YUCIOBON NPSIMOM

2.1

OcHoBHOE cBoMcTBO apoOu. Cokpamienue npoOeit. IlpuBenenue npoOUM K HOBOMY)

2.2 N
sHameHatento. CpaBHeHHEe qpo0eit

CnoxeHue W BBIYMTAHUE ApoOei. YMHOXKEHUE U JelieHHe ApoOei, B3auMHO-00paTHbBIC

2.3
npo6u. HaxoxieHue yacTu 1IeI0ro U IEJI0ro 10 €ro YacTH

JlecsaTnunas 3anuck npoodei. [IpeacraBieHue AecATUIHON ApoOH B BHIe OOBIKHOBEHHOM.
2.4 |1300paxkeHne MAECATHYHBIX JApOOCH TOYKaMH Ha 4YHUCIOBOM mpsmMoii. CpaBHEHHE
MEeCATUYHBIX Tpo0ei

ApudmeTnueckue AeHCTBUS € ACCATUYHBIMU ApoOsiMu. OKpyTrieHHE JeCSITHUYHBIX

2.5 npooeit

3 [Pemenue TEKCTOBBIX 3aJa4

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

32 Pemienue norunueckux 3amad. Pemenue 3amay nepeOOpoM BCeX BO3MOXKHBIX BapHaHTOB.
" [Mcnonp30BaHme PH PENIEHUH 3aa4 TaOJIHIl K CXEM

Pemienne 3amad, colepiKalUX 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYHMHBI: CKOPOCTb,
33 BpEMsi, pPACCTOSIHUE, LEHY, KOJWYECTBO, CTOMMOCTb. EJIMHHUIBI M3MEPEHUS: MAaCCHI,
00beMa, 1IEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXKAY €IUHUIIAMU U3MEpPEHUS
Ka)KJIOM BEJIMYUHEI

3.4 |Pemierrie OCHOBHBIX 3371a4 Ha Jpo0Ou

3.5 [[IpencraBiieHue qaHHBIX B BUJIE TAOJIHII, CTOJIOYATHIX JHATPAMM

4 |HarnsgHast reOMeTpHs

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

I[J'II/IHa OTpE3Ka, MCETPHUYCCKUC CIAWHHUIBI IJIMHBI. I[JII/IHa J'IOM&HOfI, MEpUMETP

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

Harnsgaeie MMpEACTaBJICHUA O Q)Hrypax Ha IJIOCKOCTU: MHOT'OYT'OJIbHHUK, MTPAMOYT'OJIBHUK,

4.3
KBaJpaT, TPEYTOJILHUK; O PABEHCTBE QUTyp

300paxenue Guryp, B ToM 4uciie Ha kietdaroil Oymare. [Tocrpoenne koHdurypammii
443 dacTei mpSAMOH, OKPY)XHOCTH Ha HEJIMHOBAaHHOM W KjeTyatoil Oymare.
lcrionb30BaHue CBOWCTB CTOPOH U YIJIOB NMPSIMOYTOJILHUKA, KBaJIpara

45 [ [nomane mpsAMOYroJIbHUKAa U MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX U3 NPSIMOYTOJIbHUKOB, B
ToM uucie (Guryp, n300pakeHHBIX Ha KieTryaTol Oymare. EnnHuIb1 usmepenus mioniaain

Harnsgnele npenctaBieHHs O  IPOCTPAHCTBEHHBIX — (QUrypax: MNPsSMOYTOJbHBIN
napajuienenunen, Kyo, MHOrorpaHHUKU. M300pakeHne mpocTeNInX MHOIOIPaHHUKOB.
PasBepTku kyOa u nmapamienenunena. Co3ganue Mojeneid MHOTOTpaHHUKOB (M3 Oymaru,
[TPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHAIIOB)

4.6

4.7106peM mpsIMOYTOIFHOTO Tapauienenumesa, kyoa. Enquanier namMepenus oobema

Tab6muna 3

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTenbHON IporpaMMsl (6 Ki1ace)

Kon | ITpoBepsiemble MpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM




MIPOBEPSIEMOTO 00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHUs
pe3ynbraTta
1 Uucna u BeIYMCICHUS

S3HATh U MMOHUMATh TCPMHHBI, CBA3AHHBIC C PA3JIMYHBIMHU BHUJAMH YHCCIT U

11 Croco0aMM UX 3aIKCH, IEPEXOTUTH (€CITU 3TO BOZMOXKHO) OT OJTHOU (hOPMBI
3aIMCH YKCIIa K IPYrou

19 CpaBHMBAaTH U YIOPSAOYMBATH IEJIbIE 4YHCIA, OOBIKHOBEHHBIE U
necaTU4HbIe poOu, CpaBHUBATH YHCIIA OJHOTO U PAa3HBIX 3HAKOB
BbINONHATE, coueTas YCTHbIE U HUCbMEHHBIE NPHEMBI, apU(PMETHUECKUE

1.3 NeiCTBUSL ¢ HATypaJbHbBIMM M LEJIbIMH YHCIaMH, OOBIKHOBEHHBIMH U
NeCATUYHBIMU JPOOSMU, MTOJIOKUTEIbHBIMU M OTPUIIATEIbHBIMU YUCIAMU
BbIUMCIIATE 3HAUEHUS] YKMCIOBBIX BBIPAKEHHM, BBINOJHATH MPUKHUIKY U

14 OLIEHKY pe3y/bTaTa BbIYMCICHUH, BBIIOIHATh MPeoOpa3oBaHMs YMCIOBBIX
BBHIPKCHHI HA OCHOBE CBOMCTB apu()METHUCCKUX JICHCTBHM

15 OKpyrasaTh Lieble Yucia U JECSITUYHbIE TPOOU, HAXOOUTh HMPUOIMKEHUS
yrcen
COOTHOCUTh TOYKY HAa KOOPAMHATHOM NPSMONW C COOTBETCTBYIOLIUM €l

1.6 UMCIOM M M300pakaTh YMCIIAa TOYKAMM Ha KOOPJIMHATHOM MpsIMOii,
HaXOJAUTh MOAYJIb YHCIIA

17 CO(?JTHOCI/ITI) TOUYKY B IIPSMOYTOJIbHOM cHUCTEME KOOpAMHAT ¢ KOOpAMHATaMU
PTOM TOUKH

18 OKpyYTasTh LEble YUCIa W JECITUYHBIE TPOOU, HAXOIUTh MPUOIMKECHUSA
urcen

2 UrncnoBbie 1 OyKBEHHBIE BRIPAKCHUS

[ToHnMaTh 1 ymoTpeOIsITh TEPMUHBI, CBSI3aHHBIE C 3aITUCHIO CTENICHH YHCIIA,

2.1 HAaXOJWTh KBAAparT W KyO 4YHCIa, BBIYUCIATH 3HAUCHHS YHCIIOBBIX
BEIpKEHUI, COJIEPKAIIUX CTETICHU

99 [lonp30BaTbcs IMpU3HAKAMU JIETUMOCTH, pacKiajblBaTh HATypallbHbIE
qrcIa Ha MPOCThIE MHOXKHUTEIH

2.3 [Tonp30BaThes MacITabOM, COCTABIISATh MPONOPLUHU U OTHOILICHHUSI
lcnonb3oBate  OykBBI  JJisi  O00O3HAu€HWs  4YUCEeNl MNpU  3amKCcH

2.4 MaTeMaTHUeCKUX BBIPAKEHUH, COCTABIATh OYKBEHHBIE BBIPAKEHHUS U
(bopMyIIbl, HAXOAUTh 3HAUE€HUs] OYKBEHHBIX BBIPAKEHUHN

2.5 HaxoauTh HEeN3BECTHBIN KOMITOHEHT PAaBEHCTBA

3 PerreHne TEKCTOBBIX 3a1a4

3.1 Perrate MHOTOIIIArOBBIE TEKCTOBBIC 3314l apU(METUUECKUM CTIOCOOOM
Pemarh 3amauM, CBSI3aHHbIE C OTHOLIEHHEM, MPONOPILHOHATIBHOCTHIO

3.2 BEJIMYMH, IPOLIEHTAMH, pellaTb TPU OCHOBHBIE 3aJayd Ha ApoOU H
[POIICHTHI
Pemarhs 3amauu, cojepikalive 3aBUCUMOCTH, CBS3bIBAIOLIUE BEIMYUHBI:
CKOpPOCTb,  BpEMs, pacCTOsHHWE, I1€Hy, KOJHYECTBO, CTOMMOCTb,

3.3 [TPOM3BOIUTEILHOCTD, BpeMsl, 00beM pabOThl, UCHOIb3Ys apuPpMETHUECKHE
eiicTBUS, OICHKY, NPUKUIKY; TOJIh30BAThCS EIWHUIAMH HW3MEPEHUS
COOTBETCTBYIONINX BEINYHH

3.4 CocTaBisITh OYKBEHHBIE BRIPAKEHUS 110 YCIIOBHIO 33/1a4H
l3BnekaTh MH(OpMAIMIO, MPEACTaBIEHHYI0 B Ta0iuIax, Ha JUHEHHOM,

3.5 cTos0uaTon WIM  KpPYroBOW  Juarpammax, UHTEPIPETUPOBATH!
[pe/cTaBIeHHbIE JaHHbIE, NCIIOJIb30BaTh JAHHBIE NP PEIICHUH 3a]a4

3.6 [TpencraBisTh MHGOPMAIMIO C TOMOIIBIO TAOJIUI, TMHEHHON U CTOJIOUATON




uarpaMm

4 Harnsnaas reomerpus
[IpyBOIUTE MPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIOIUX (opmy)|
4.1 M3YYCHHBIX TEOMETPUYECKUX IIJIOCKMX ¥ MPOCTPAHCTBEHHBIX (QUTYD,

[IpUMEpPHI paBHBIX U CHMMETPUYHBIX (QUTYD

300pakaTh C TOMOINBIO LUPKYJSA, JIMHEHKH, TPaHCIOPTHpA HA
4.2 HEJIMHOBAHHOW M KJIETYaTOM Oymare M3ydeHHbIE MJIOCKHE TEOMETPUUECKUE
(burypsl 1 KOHQUTYpaLMU, CHMMETPUYHBIEC (DUTYPHI

Tlons30BaThCSA TCOMETPUICCKUMU IOHATHUAMM PaBE€HCTBO (bl/Il"yp,
4.3 CUMMCETpPUA; UCIIOJIB30BATh TCPMUHOJIOTHIO, CBA3aHHYIO C CHMMGTpHCfIZ OCBb|
CUMMCTPHUU, HCHTP CUMMCTPUHU

HaxoauTh BENUYHHBI YIJIOB H3MEPEHHEM C IOMOIIBI0 TPAHCIOPTHPA,
CTPOUTH YIJIbl 33JJaHHOW BEJIMYMHBI, IMOJIb30BATHCS IPH PEIICHUU 3a]a4
rpaJyCHOM MEpOW YIrjoB, paclio3HaBaThb Ha 4YepTekKax OCTPbIA, MPSIMOM,
[pa3BEPHYTHIN U TYIMOM yTIiIbl

4.4

BeraucisaTh LJINHY J'IOMB.HOIZ, MNEpUMETP MHOI'OYI'OJIbHUKA, I10JIb30BATHCS
4.5 CAUMHUIAMH HU3MCPCHUA [JIMHBI, BbIPAXXaTb OAHW CIAWHHUIBI HW3MCPCHUA
JUIMHBI YCPE3 APYIruc

HaXO,I[I/ITB, HCIIOJIB3YA YCPTCIKHBIC HHCTPYMCHTBI, PACCTOAHUA: MCEKAY

4.6 . .
JIBYMS TOUKaMH, OT TOUKH OO IIPAMOU, JJIMHY IIYTU HAa KBAJIPpATHOU CCTKC

Bbrauciare  miomans  (Uryp, COCTaBICHHBIX W3 TPSMOYTOJBEHUKOB,
MCTIOB30BaTh pa30MEeHHe Ha MPSMOYTOJbHHUKH, Ha paBHbIE (QUTYDHI,
4.7 TOCTpanBaHUE A0 NMPAMOYTOJIbHUKA, 0Jb30BATHCSI OCHOBHBIMU €IMHUIIAMU
M3MEPEHMS IUIOIIAAM, BBIPAKATH OJHU EIMHHIBI HW3MEPEHMS IIIOIIAIN
4yepes Ipyrue

PacriozHaBaTh Ha MOJENAX U U300paKEHUSAX MUPAMUIY, KOHYC, LUJIMHID,

4.8 MCTIOIB30BAaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb, OCHOBaHUE,
pa3BepTKa
4.9 11300paxaTh Ha KJIeT4aToll Oymare nNpsiIMOYTOJIbHBIN Mapaienenumne]y
410 Bbrauciate 00beM  NMPSAMOYTOABHOTO — Mapajuiesienumnena,  Kyoa,
' [0JIb30BaThCsl OCHOBHBIMH €AMHUIIAMH U3MEPEHHUs 00beMa
411 Perrate HeclI0XKHbBIE 33Jjaud Ha HAXOXKJACHUE T€OMETPUYECKHUX BEJIMYUH B
' PAKTUYECKUX CUTYalUsIX
Tabmuma 4
[TpoBepsiemble JI€MEHTHI coiepkanust (6 Kiacc)
Kon ITpoBepsieMblii 3JIEMEHT CoJiepKaHUs

1 |HarypanbHble uncna

ApudpmeTrueckue OeHCTBUS C MHOTO3HAUYHBIMH HaTypaJbHbIMHM uuciaamu. YucioBble
BBIpQXKEHUS, TMOPSJIOK JEWCTBUH, HCIOIb30BaHHE CKOOOK. lMcmonb3oBaHue mpu
BBIUHCIICHUSX MIEPEMECTUTEIHFHOTO U COYETATENIbHOTO CBOMCTB CIIOKEHUSI M1 YMHOKEHHUS,
[pacripeIeIUTEIbHOTO CBOMCTBA YMHOKEHMSI

11

1.2 |[OxpyrneHne HaTypaIbHBIX YHCET

13 JlenmuTtenn W KpaTHBIE YKCIIa, HAaWOOJBIIWKA OOIIMN JENWTENIb U HaWUMEHbIIee 00Iee
" [kpatHOe. J[eTMMOCTh CyMMBI U TIPOM3BEICHUS

1.4 |[lenenue ¢ ocTaTkoM

2 |[Ipobu




2.1

OObIKHOBEHHAs IpO00Ob, OCHOBHOE CBOWCTBO Ipodu, cokpaiueHue npobeil. CpaBHeHUE U
yIopsiJoYMBaHue ApoOeit

2.2

PeineHne 3aja4 Ha HAXOXKJICHHWE YaCTH OT IIEJIOr0 M LEJNOro mo ero yactu. [IpoGHoe
YHCIIO KaK PE3YJIbTAT JICICHHSI

2.3

[IpencraBieHne ACCITHYHOW IpoOW B BUIE OOBIKHOBEHHOW APOOM U BO3MOXHOCTH
[peicTaBiICHMs] OOBIKHOBEHHOU POOH B BHJIC ACCATUYHOM

2.4

JlecaTUUHBIE JIpOOM W MeTpUYecKas cucremMa Mep. ApudMeTudeckue IEHCTBHS U
UHCIIOBbIE BHIPAKEHUS C OOBIKHOBEHHBIMHU M IECSITUYHBIMH TPOOSIMHU

2.5

OtHomienue. [lenenne B JaHHOM OTHOIIEHWH. Macmrtal, mponopuus. [IpumeneHnue
[IpornopLKid IpH PEelIeHUH 3a7a4

2.6

[lonsTue IMPOLCHTA. Brrancnenue IMPONLECHTA OT BEJIMYUMHBI U BEJIMYUHEI 110 €€ ITPOLCHTY.
BBIpa)KeHI/Ie IIPOLCHTOB ACCATHYHBIMU I[pO65IMI/I. Pemenne 3aga4 Ha IIPOLCHTHI.
BBIpa)KeHI/Ie OTHOIICHMS BEJIMYHUH B ITPOLICHTAX

[lonoxuTeIbHEBIC B OTPpHULIATCIIBHBIC YK CJIa

3.1

[lonoxkutenbHble ¥ OTpuuaTesbHble 4yucna. Lleasle uumcma. Mopayns  yucna,
reoMeTpUUYecKas MHTEepHpeTanus Moyl uncia. M3o0paxkeHnue yucen Ha KOOpIUHATHON
npsimoii. Yucnosele npoMexxyTku. CpaBHEHHE YHCeT

3.2

ApI/I(i)MeTI/I‘-IGCKI/Ie IICI>'ICTBI/I$[ C IMOJIOXKUTCJIIbHBIMU U OTPUIATCIIbHBIMHA YU CJIAMH

3.3

HpﬂMOerJII)Haﬂ CUCTCMAa KOOpAWHAT Ha ITJIOCKOCTH. KOOpILI/IHaTI)I TOYKH Ha IIJIOCKOCTH,
abOcicca u opauHara. [loctpoenune Touek u GUryp Ha KOOpAWHATHOH MIIOCKOCTH

byKBEHHBIE BBIPAKEHUS

4.1

[IpumeneHne OyKB /s 3allMCU MAaTEMaTUYECKUX BBIPAXKEHUHN U IpeioxkeHuil. CBolicTBa
apu(MeTHUECKUX JeicTBUNA. DByKBEHHBIE BBIPOKEHHS M YHCIOBBIC ITOJICTAHOBKH.
byKBEHHBIE pAaBEHCTBA, HAXOKJIECHNUE HEU3BECTHOIO KOMIIOHEHTA

4.2

Dopmynbl, GopMmysbl mepuMeTpa U IUIOIMIAAM MPSIMOYTOJIbHHMKA, KBaJpara, o0beMa
napajuienenumnena u Kyoa

PenieHre TEKCTOBBIX 3a1a4

5.1

PenieHne TEKCTOBBIX 3a1a4 apI/I(bMCTI/I‘ICCKI/IM cIocooom

5.2

Pelienne 1orudeckux 3aaad. Pemenue 3agad nepe6op0M BCCX BO3MOJKHBIX BAPHUAHTOB

5.3

Pemienue 3amay, coaepKallMX 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEIUYUHBI: CKOPOCTb,
BpeMsi, pacCTOsTHUE, 11eHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEIHLHOCTh, BpeMsi, 00beM
paboThl. EMuHUIIBI U3MEpPEHUs: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHU, CKOPOCTH.
CBs13b MEX]TY €IMHUIIAMHU U3MEPEHUS KaXKI0W BETMUUHBI

5.4

Permenne 3aaa4, CBA3aHHBIX C OTHOHICHWEM, HNPOHNOPHHUOHAIIBHOCTBIO BCIWYUH,
IMPONCHTAMU,; PCIICHNUEC OCHOBHEIX 3aJla4 Ha )Ip06I/I W MMPOLCHTEHI

5.5

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

5.6

[IpencraBieHre NaHHBIX C MOMOIIBIO TaOnul U auarpamMM. CTondyaTbie JUarpamMmbl.
UreHune KpyroBuIxX quarpaMm

Harnsgnas r COMCTPUIA

6.1

Touka, mpsMasi, OTpe30K, Jyd4, yroj, JOMaHas, MHOTOYTOJbHHK, YEThIPEXYrOJbHUK,
TPEYTOJIbHUK, OKPY>KHOCTB, KPYT

B3anmHoe PacCloJIOKCHHUEC MOBYX TMPAMBIX Ha TIIJNIOCKOCTH, HNAPAJICIBHBIC IIPAMBIC,

6.2 [epIEeH JUKYIISIPHBIE IIPSIMBIE

6.3 3mepenue paCCTo;IHHp"IU: MEXIy ABYMS TOYKaMHM, OT TOYKM 1O IPSIMOM, JIMHA
MapuipyTa Ha KBaJpaTHOMN CETKe

6.4 [I3mepeHye 1 MOCTPOCHUE YIIIOB C HOMOIIBIO TPAHCIOPTHPA

65 Buabsl  TpeyrojapHHKOB: OCTPOYTOJIBHBIN, MIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,

[paBHOOEIPEHHBIN, pABHOCTOPOHHUIM




6.6 UeTsipexyroabHuK. [IpAMOYyrojJbHUK, KBaApaT: UCIOIb30BAHUE CBOMCTB CTOPOH, YIJIOB,
TaroHaieu

300pakeHre TeOMETpUUECKUX (PUTYyp HAa HEIMHOBAHHOW Oymare C HCIOJIb30BaHHUEM
[IUPKYIIS, JIMHEHKY, YroJlbHUKA, Tpancnoptupa. [loctpoenus Ha kiierdatoit Oymare
6.8 [[lepumeTp MHOTOYTOJIEHUKA

6.7

6.9 [TonsTre muomanu GUrypsl, eAMHUIB U3MepeHus momann. [IpubmmkeHHoe H3MEpEeHHe
riomaau GUryp, B TOM YMCIIC HA KBaJIPATHON CETKE

6.10[TpubarkeHHOE U3MEPEHUE [UTMHBI OKPY)KHOCTH, TUIONIAH KPyra

6.11|CummeTpus: IIeHTpalibHast, OCeBask M 3epKaiibHast. [locTpoeHne CHMMETPUYHBIX GUTYD
Harnsiqaele npeacTtaBieHuss O NPOCTPAHCTBEHHBIX (purypax: mnapamienenumnesn, Kyo,
[pu3Ma, TUpaMua, KOHyC, IMIIMHID, map u cdepa. M300paxkeHne mpoCTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BepTOK MHOTOTPAaHHUKOB, [UJIMHApPA U KoHyca. Co3aanue Mojenen
[poCTpaHCTBEHHBIX (uryp (13 Oymaru, IpOBOJIOKH, MJIACTHWIIMHA U IPYTUX MaTEPHUAJIOB)
[lonsitTue oObema, enuWHUIBI U3MepeHuss oO0bema. OOBeM  MPAMOYTOJIBHOIO

6.12

6.13
napajuiesienunena, Kyoa
Tabmuma 5
[TpoBepsieMbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pazoBaTesbHON MporpamMmsl (7 Kiacc)
Kon [IpoBepsieMbie IpeMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3ysbTara
1 Uwcna u BBIYHCIICHUS
11 BEIMONHATE, coueTass YCTHbIC U NMHUCHMEHHBIC TPUEMbI, apudmMeTHdeckue

HeﬁCTBHH C palliOHAJIbHBIMHA YU CJIaAMH

HaxoauTe 3HaYCHHMS YHCIOBBIX BBIPAKEHHWU, NMPUMEHSATh pa3HOOOpa3HbIC
1.2 CIIOCOOBI M TNpPUEMbl BBIYMCICHUS 3HAYEHHH JPOOHBIX BBIPAXKEHUH,
coJiepKaliX OOBIKHOBEHHbIE U JIECITUYHBIE IPOOH

[lepexonuTh OT OAHON (OPMBI 3aMCH YHCEN K APYroil (mpeodpa3oBhIBATH

13 NECSITUUHYIO 1IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUUHYIO IPOOh)
1.4 CpaBHUBATh U YNOPSJOYMBATh PAllMOHAJIbHbIE YUCIIA
1.5 OKpyTJIsITh YKCIIa
BBINOMHATE NPUKUAKY M OLEHKY pe3ysibTaTa BBIUMCICHHH, OLIEHKY
1.6 3HAUEHUI YNCIIOBBIX BBIPAKEHHWI. BBINOIHATE AEUCTBUS CO CTENEHSAMHU C

HATYPAJIbHBIMU IMOKAa3aTCIISIMU

HpI/IMeHHTB IMPpU3HAKH ACIINMOCTH, Pa3JI0KCHUC Ha MHOKHUTCIIH

L7 HaTypaJIbHBIX YHCEI
Pemarh NpPakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIICHHUEM

18 BEITNYMH, IIPONOPLUOHATIBEHOCTHIO BEJIMYMH, l'IpOLIeHTaMI:I,
MHTEPIPETUPOBATh PE3YJIBTAThl PELIEHUS 3a/lad C Y4ETOM OIpaHWYECHMH,
CBSI3aHHBIX CO CBOMCTBAMHU pacCCMaTPHUBAEMBIX OOBEKTOB

2 IAnrebpanyecKue BHIPAKCHHS

21 cnonb30BaTh anredpanvyeckyro TEPMUHOIOTHIO U CHMBOJIMKY, IPUMEHSThH
ee B Mpollecce OCBOEHUS yueOHOro MaTepuana

29 HaxomuTh 3HaueHHsT OYKBEHHBIX BBIPAXXEHHUH NpU 3aJaHHBIX 3HAYEHMSIX

[MepEMEHHBIX




BbimonHATE  mpeoOpa3oBaHUs  IIEJIOTO  BBIPQKEHUS B MHOTOWICH

23 [pUBEICHUEM MOJOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK

24 BEIMONMHATE YMHOKEHHE OIHOWICHA HAa MHOTOWIEH M MHOTOWICHa Ha
MHOTO4JICH, TPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI M KBaJIpaTta pasHOCTH
OCyIIECTBIATh PA3OKEHHE MHOTOWICHOB HA MHOXHUTEIH C TOMOIIBIO

2.5 BBIHECEHHSI 32 CKOOKM OOIIero MHOXXUTEINS, TPYNIUPOBKU ClaracMblX,
npuMeHeHHs (GOpMYJIT COKPALICHHOTO YMHOKEHUS

26 [TprMeHsATh IPeoOpa30BaHUs MHOTOUYICHOB IS PeLLICHNS PaSIHIHBIX 33524
13 MAaTEeMaTHKHU, CMEKHBIX IPEJMETOB, U3 PEATbHOI MPAKTHKH

97 lIcrionb30BaTh CBOWCTBA CTENEHEH € HATypajibHBIMHM IOKa3aTEJIIMU IS
peoOpa3oBaHus BhIPAKEHUN

3 Y paBHEHUs ¥ HEpAaBEHCTBA
Pemiate nuHElHBbIE YpaBHEHUSI C OJHON NMEPEMEHHOM, MPUMEHSS MpaBUia

3.1 [epexofa OT MCXOIHOIO YpPaBHEHHUS K paBHOCWIbHOMY eMmy. [IpoBepsTs,
SIBJISICTCS JIM YMCII0 KOPHEM YPaBHEHMSI

39 [IpuMeHsaTh Tpaduueckue METObl MPU PEUICHUN JUHEHHBIX YpaBHEHUH U
X CUCTEM

33 [lonOuparh mpUMeEpHl Tap YHUCEN, SBISIONIMXCS PEUICHUEM JIMHEHHOTO
YpaBHEHHSI C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPIMHATHOW IUIOCKOCTH Tpa(uK JMHEHHOTO YpaBHEHUS C

3.4 IIByMsI TIEPEMEHHBIMH; TOJB3YACh TpPAaQUKOM, TPUBOIUTH IMPHUMEPHI
[pereHs YpaBHEHHS

35 Pemrate cucreMsl JBYyX JIMHEWHBIX YPaBHEHHM C JIByMs IIEPEMECHHBIMH, B
TOM YHcIie rpaduaecKu
CocTaBisTh M pemaTh JUHEHHOE YpaBHEHHE WM CHCTEMY JIHMHEHHBIX|

3.6 YPaBHEHH TI0 YCJIOBHIO 33/1a4M, MHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4d TOJTY9EeHHBIN pe3ylbTaT

4 Koopaunats! u rpaguku. OyHkuuu
l1300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKHM, COOTBETCTBYIOIIUE

4.1 3aJaHHBIM KOOpJAMHATaM, JYy4M, OTpPE3KH, HHTEpBajbl, 3alUCBIBATh
Y1CIIOBbIE MPOMEKYTKH Ha alre0pandyeckoM s3bIKe

4.2 OTMeyaTh B KOOPMHATHOM MJIOCKOCTH TOYKH T10 3a/JaHHBIM KOOPIMHATAM

4.3 Ctpouts rpaduku JuHeHHbIX GyHKIUNA. CTpouTh rpaduk GyHKIMM y = |X|
OnuceBaTh € IMOMOMIBIO (YHKIWH W3BECTHBIE 3aBUCHMOCTH MEXIY|

4.4 BEIMYMHAMU:  CKOPOCTh, BpPEMs, pacCTOSHUE, IIEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTbD, BpeMsi, 00beM pabOThI

4.5 HaxoauTh 3HaueHne QyHKIMH 110 3HAYEHHUIO €€ apryMeHTa
[lonnmarh rpaguueckuii crnoco0 MpencTaBiIeHUs] U aHalu3a WH(OopMalnu,

4.6 M3BIICKAaTh W HMHTEPIPETUPOBATh WHPOpPMANNI0 M3 TPa(UKOB peabHBIX
[POIECCOB M 3aBUCUMOCTEMN

5 BeposiITHOCTB M CTaTUCTHKA
Yurath uH(pOpMaIUIO, MpenCTaBIEHHYI0 B TabauIax, Ha JuarpaMmax,

5.1 [IpeCTaBIATh JaHHbIE B BHUJIE TAOJUIL, CTPOUThH JAUArpaMMBbl (CTOJIOUKOBBIE
(cronmbuaThie) U KpYTrOBbI€) 110 MACCHUBAM 3HAYCHUH

59 OnuchiBaTh ¥ WHTEPHPETHUPOBATh  pEalbHbIE YHCIOBBIE  JIaHHBIE,
[pe/CcTaBIeHHbIE B TaOJIMUIIAX, HA IUarpamMmax, rpadukax
lcnionb30BaTh ISl ONMMCAHMS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTHKH:

5.3 cpeaHee apudMeTHyecKoe, MeJuaHa, HauOoiblllee W HauMEHbIIee

BHAYCHUA, pa3Max




5.4

lIMeTh IIpencTaBlIeHHE O CIIy4alHOM W3MEHYMBOCTH Ha IIpUMeEpax IEH,
(GU3NYeCKUX ~ BEJIMYMH,  AHTPOIIOMETPUYECKHX  JAaHHBIX,  HMMETh
[IPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH

['comerpus

6.1

Pacrio3HaBaTh H3yYeHHBIE T'€OMETpUYECKHEe (UTYpPBI, OIPENeNATh HX
B3aMMHOE  pacIOJIOKEHHE, H300pakaTb T'€OMETPHUYECKHE  (HUTYpHI,
BLIITOJIHATD YCPTCIKU IO YCJIIOBHUIO 3a/1a4H. I/I3MepﬂTb JIMHEHWHBIC U YIJIOBLIC
BeIMUYMHBL. Pemarn 3ala4yi Ha BBIYUCICHUC IOJIMH OTPC3KOB U BCIIMYUH
yTJ10B

6.2

Jlenatb TpyOyIO0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYHH TPEJAMETOB B
[peaTbHON JKWM3HHU, pa3MEepoB IMPHPOIHBIX 00BEKTOB. Paznnuars pasmepsl
PTHX 00BEKTOB I10 MOPSJIKY BETHUYNHBI

6.3

CTpOI/ITB YCPTECKU K TCOMCTPUICCKUM 3a/jladaM

6.4

[lonb30BaTbcs NpHU3HAKaMU PaBEHCTBA TPEYrOJbHUKOB, HCIIOIb30BATh
[PU3HAKA U CBOWCTBAa PAaBHOOEAPEHHBIX TPEYrOJbHUKOB MPHU PEIICHUU
3ajaq

6.5

[IpoBOANTDH JTOTHUECKHUE PACCYKACHHS C UCIOJIb30BAHUEM I€OMETPHUECKHUX
TeopeM

6.6

Ilonbp30BaThCs [MpU3HaAKaMH pPABCHCTBA IMPAMOYTOJIBHBIX TPCYrOJbHHUKOB,
CBOHMCTBOM MCIUAHBbI, HpOBCI[eHHOI‘/‘I K THUIIOTCHY3€C MPAMOYT'OJIbHOTO
[TPCYTrOJIbHUKA, B PCHICHUH I'COMCTPUICCKUX 3a/1a4

6.7

OnpenensaTb MapasIeNbHOCTh NPSMBIX C IIOMOIIBIO YIJIOB, KOTOPBIE
oOpazyer ¢ HHMH cekymas. OnpeaensTh NapauIeIbHOCTh MPSIMBIX C
[MIOMOIIBI0 PABEHCTBA PACCTOSIHUA OT TOYEK OJHOM MPAMOM 1O TOYEK
IPYrou NpsiMon

6.8

Pemate 3a1aun Ha KieTyaToi Oymare

6.9

[[poBOAUTH BBHIYMCICHHUS W HAXOJIUTh YUCIOBbIE W OYKBEHHBIC 3HAUCHUS
YIJIOB B TE€OMETPUYECKHX 33aJadax C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB U MHOTOYTOJBHUKOB, CBOMCTB YTJIOB, 0Opa30BaHHBIX MPH
[IEpECEUCHUU  JBYX  MapajulesibHbIX  NOpsAMBIX  cekymel. Pemarh
[MPaKTUYECKHUE 3a/1a4 HAa HAXOXKJICHUE YIIIOB

6.10

BiiageTe MOHATHEM TIE€OMETPUYECKOrO0 MECTa TOYEK. YMETh OIpPEACIATH
OMCCEKTpUCY yIja M CEpPEelMHHBIM MEepHeHIUuKYIIp K OTpPe3Ky Kak
FEOMETPUYECKHE MECTA TOYEK

6.11

CDOpMy.TIHpOBaTB OIIPCACIICHUA OKPYXHOCTU M Kpyra, XOpAbl U OAUaAMCTpP4A
OKPY’>KHOCTH, IIOJIb30BATHCA HUX CBOMCTBAaMH. Y METh NPpUMCHATE OTH
CBOMCTBaA IIpU pCHICHUH 3a1a4

6.12

Biianers NOHATHEM ONKMCAHHOM OKOJIO TPEYTrOJIbHHMKA OKPYKHOCTH, YMETH
HaXxoquTh ee IeHTp. [lonmb3oBaTbes (akTamMu O TOM, YTO OHCCEKTPHUCHI
YIJIOB TPEYrOJbHUKA IIEPECEKArOTCs B OJHOW TOYKE, MU O TOM, YTO
CEepEAMHHBIC NIEPIICHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA NIEPECEKAIOTCS B
0JIHOM TOUKE

6.13

BnaneTh NOHATHEM KacaTelIbHOM K OKPY’KHOCTH, ITOJIb30BATHCA TCOpCMOﬁ )
MCPIICHAUKYJIAPHOCTHU KacaTellbHOM U paanyca, NPOBCACHHOI'0 K TOYKC
[KaCaHUA

6.14

Ilonp30BaThCA HpOCTGfIIJ.IHMPI TCOMECTPUICCKUMU HCPaBCHCTBAMU,
[TOHHMMAaTh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

HpOBO}II/ITI) OCHOBHBIC T'€COMETPHUICCKUC IMMOCTPOCHUA C IMOMOIINBIO TUPKYJIA

1 JTMHEUKHA




Tabmauma 6

ITpoBepsiemble i1eMEHTHI coepkanus (7 Kiacc)

Konx IIpoBepsieMbIil JIEMEHT COACPKAHUS

1 [Yucna u BeramceHMs
/lpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TEPEXo]l OT OJHOM (hOpMBI 3amucu Jpoder K
1.1|npyroii. IloHsATHE paIMOHAIBHOTO 4YHCIA, 3allCh, CPABHEHUE, YIOPSIOYMBAHHUE
[paliOHAJIbHBIX YUCE
ApudmeTndeckre JASHCTBHS ¢ pallMOHATIBHBIMH YMclIamMu. Perienue 3amad U3 peanbHON
[TpaKTUKM Ha YacTH, Ha Jpoou
CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: OINpe/ieieHue, Npeodpa3oBaHue BbIPAXKEHUN HA|
OCHOBE OIPEIEIECHNUS, 3aMCh OOIBIINX YHCEI
[IporieHTsl, 3aIUCh NPOLEHTOB B BUAE ApoOU U Ipodu B BUAE MPOLEHTOB. TpHU OCHOBHbIE
3a]]a4u Ha IPOLICHTHI, PElICHUE 33/1a4 U3 PeabHON MPAKTUKU
1.5 [[Ipumenenne npu3HaKOB ACIUMOCTH, PA3I0KEHHE HA MHOXKUTEIIN HATYpaJIbHBIX YHCEIl
1.6 |PeasibHBIC 3aBUCMMOCTH, B TOM YHCIIe IpsIMasi 1 00paTHasi MPONOPIHUOHAIEHOCTH

2 |AnreOpanvecKue BhIPOKCHHUS

1.2

1.3

14

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

[IpencraBnenne 3aBUCUMOCTH MEXAY BEeIMUYMHAMH B BHIE (Gopmynsl. Beramcienus mo

22 bopmyam

2.3 [[IpeoOpa3oBanre OYKBEHHBIX BBIPAKCHHUH, TOXKICCTBEHHO PAaBHBIC BHIPAKCHHS

2.4 |CBolicTBa CTEIEHH C HAaTypaJIbHBIM I1OKAa3aTCJICM

25 OnHowieHbl 1 MHOTOWICHBI. CTeneHb MHOrowieHa. ClIoKeHUE, BRIUUTAHUE, YMHOXKCHHUE
" IMHOTOYJIEHOB

CDOpMy'J'IBI COKpAICHHOI'0 YMHOXCHUA: KBaIpaT CYMMbI U KBaJIpaT pa3HOCTHU. CDOpMy.]'Ia

2.6
A3HOCTH KBAJIpaTOB. PaznoxeHre MHOTO4YJIEHOB HA MHOXKHUTEIIN

3 |[VpaBHeHus

31 YpaBHEHME, KOPEHb YpaBHEHMsI, IIpaBUiia MPeoOpa30oBaHUs ypaBHEHUS, paBHOCUILHOCTD
" lypaBHeHmit

UInHeliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOpPHEH JMHEHHOTO ypaBHEHMS,
[pelIeHUE JIMHENHBIX YPAaBHEHUN

3.2

CocTaBiieHHEe ypaBHEHUH IO YCJIOBUIO 33/1a4yd. PemieHne TEKCTOBBIX 3a7a4 C MOMOIIbIO
ypaBHEHUI

3.3

3.4 /TuneiiHoe ypaBHEHUE C IByMsl IIEPEMEHHBIMHU H €r0 rpauk

Cucrema ABYX JINHEMHBIX ypaBHCHI/II\/’I C JByMA INCPEMCHHBLIMU. Pemienne cucrem
3.5 ypaBHCHI/II\/'I CII0COOOM MNOJCTaAaHOBKH. HpI/IMepH peHICHUS TCKCTOBLIX 3a/Ja4 C IMOMOIIBIO
CHUCTEM ypaBHCHI/II\/'I

4 |KoopauHuatsl u rpaduku. OyHKINN

4.1 [KoopauHaTa TOYKH HA IPSIMOM

4.2 [YucnoBbie MpoMeKyTKU. PaccTosiHue MEXy IBYMsI TOYKaMU KOOPAMHATHOW TPSMOM

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

[Ipumepsl rpaduxoB, 3amaHHbIX ¢GopMynamu. UYUteHue rpaduKoB  pearbHBIX
3aBUCHMOCTEHN

4.4

4.5 [[Monsarue Gynkun. I'padux pyaknuu. CroricTBa QyHKIHIA

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




4.7 ['pacduaeckoe penieHne JTNHEWHBIX YPABHEHUI M CUCTEM JIMHEHHBIX YpaBHEHUH
5 [BepoSTHOCTH M CTATUCTHKA

[IpencraBnenne NaHHBIX B BUAE TaONUL, Auarpamm, rpaduxoB. 3amonHeHHe TaOiwil,
UTEHHE U TIOCTPOCHHE JHarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UreHue

5.1
rpadUKOB pealbHBIX TpoleccoB. V3BnedueHune mHGOpMAIUU W3 JUArpaMM M TaOJIHII,
MCTIOJIb30BaHNE Y HHTEPIPETAIUS TaHHBIX

59 OmnwucarenpHas CTATUCTHKA: CpelHEe apu(PMETHIECKOe, MEANaHa, pa3Max, HanOoJbIIee U

HauMEHbBIIIee 3HAYCHUS HA00Opa YHCIIOBBIX TaHHBIX. [I[puMepsl CliydaiiHON H3MEHYUBOCTH
CryqaifHbIN SKCIIEPUMEHT (OIBIT) M CIydaliHOe coObITHE. BeposTHOCTh M yacTota. Poib
5.3 [MaTOBEpOSATHBIX U MPAKTHYSCKH JOCTOBEPHBIX COOBITHI B MPHUPOAE U B OOIICCTBE.
MomneTta u urpajibHas KOCTh B TEOPHH BEPOSITHOCTEH

['pad, Bepmmua, pebpo. Cremnenp BepmmHbL. Yucio pedep U cyMMapHas CTENEHb
BepmuH. [Ipeacrasinenue o cBszHoctu rpada. Lemn u nuknel. [Tyt B rpadax. O6xos
rpada (sinepoB myTh). [IpencraBnenue 06 opueHTHpOoBaHHOM rpade. Pemenue 3amad ¢
moMoIipio rpados

6 [[eomerpus

HavanpHble MOHATHA TeoMeTpuu. Touka, mpsiMas, OTPe30K, Jyd. Yroi. Bumabl yrios.
6.1 BeprukanbHble M CMEXHBbIC yriibl. buccektpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[lapaniensHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX

5.4

6.2 Cummerpuunbsie  ¢urypbl. OCHOBHBIE CBOWCTBa OCeBOM cummerpuu. [Ipumepsr
CUMMETPHUU B OKPY’KAIOIIEM MUPE

6.3 OCHOBHbBIE TIOCTPOEHHS C IOMOIIBIO LMPKYIs M JIMHEHWKH. TpeyronbHUK. Beicora,
MeaHa, OMCCEKTPHUCaA, NX CBOMCTBA

6.4 |PaBHOOEIpEHHBII M PABHOCTOPOHHUI TPEYroJibHUKH. HepaBeHCTBO TpeyrojibHHUKa
65 CBolicTBa M TMpPU3HAKU paBHOOEAPEHHOrO0 TpeyrojbHUuKa. llpu3Haku paBeHCTBa
" [TpeyroJbHUKOB

6.6 CBoiicTBa M NMpHU3HAKKU MapajuieNbHbIX NpsAMbIX. CymMMa yriioB TpeyrojibHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA

[IpssMoyronbHbIi TpeyronbHUK. CBOMCTBO MeEIMaHBbl NMPSMOYIOJIBHOTO TPEYrOJbHHKA,
6.7 [mpoBefeHHOH K ruIoOTeHy3e. [IpU3HaKH PaBEHCTBA MPSMOYTOJIBHBIX TPEYrOJbHHKOB.
[ IpsiMOyTONIBHBIN TPEYTOJIBHUK € yriioM B 30°

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
6.8 [reopema o OomnbmieM yriie W OoJbIIEH CTOpPOHE TpeyroibHUKa. llepneHaukynsp u
HAKJIOHHAsS

['eomeTprueckoe MecTo TodeK. buccekTpuca yria M CepeJUuHHBIA NEPIEHIUKYIAP K
OTPE3KY KaK FT€OMETPHUYECKHE MECTA TOUEK

6.9

OKpy>KHOCTb M KpyI, XopJa W JuaMeTp, UX CBOMCTBa. B3aummHoe pacrnosioxeHue
OKPYKHOCTH U nipsimoii. KacaTesbHas M cexyasi K OKpy>KHOCTH
6.11|OxpyxHOCTH, BIIMICAHHAS B yroJl. BnincanHas M onrcaHHasi OKPY)KHOCTH TPEYroJbHUKA

6.10

Tabmauma 7
[IpoBepsiembie TpeOOBaHUS K Pe3yabTaTaM OCBOCHHSI OCHOBHOM
o0pazoBarenbpHON TPOrpaMMbI 8 Kiacca
Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTenbHON MPOrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHUs

pe3ynbTarta
1 'Yicita v BEIYUCIICHUSA
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lcrionbp30BaTh HaYaJIbHBIEC IIPEACTABICHUS] O MHOKECTBE JEHCTBUTEIIBHBIX
Urcen Ui CpPaBHEHHUS, OKPYIJIEHUS M BBIYHUCICHUH, H300paxarh
JICHICTBUTEIILHBIE YHUCJIA TOYKAMU HA KOOPJIAMHATHON IPSIMOU

1.2

[IpuMeHsATh TMOHATHE apU(PMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIWTH
KBaJgpaTHbIE KOPHHU, WCHOJB3Yyd IMpPH HEOOXOAMMOCTH KaJbKYJISATOD,
BBHIMIOJIHATE TPEOOpPa3OBaHMsI BBIPAKEHUH, COJEpXKAIIUX KBaJIpaTHBIC
KOpHU, UCII0JIb3Ysl CBOMCTBA KOPHEHN

1.3

1croabp30BaTh 3alMCH OOJBIINX U MAIbIX YKCEI C IIOMOIIBIO JCCATUYHBIX
po0Oeit u creneHedt uncia 10

IAnireOpanyecKre BbIpaXKeHMs

2.1

HpI/IMeHHTB IIOHATHE CTCIICHHU C LOCJIbIM IIOKA3aTCJIEM, BBIIIOJIHATDH
Hp606pa30BaHI/IH BBIpa)KCHPIfI, coacpKammnx CTCIICHHU C OEJIbIM
[IOKa3aTCJIEM

2.2

BEITIOHATE TOXKIECTBEHHBIC MPEOOPa30BaHMs PAIIMOHAIBHBIX BBIPAKCHUN
HAa OCHOBE MpaBWJ JCHCTBHIA HaJ MHOTOWICHAMH M alreOpanmuyecKUMHU
pOOsSIMHU

2.3

PacknanpiBaTh KBa,Z[paTHBIﬁ TPCXYICH Ha MHOXHTCIIN

2.4

[IpuMeHsTh MpeoOpa3oBaHUs BBIPAKECHHUM Ui PELICHHUS Pa3IHMYHbIX 3a7a4
13 MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 PEAIbHOM MPAKTUKH

YpaBHEHHsI M HEpABEHCTBA

3.1

Pemrate nuHENHHbIE, KBaPATHBIC YPABHEHUS U PALIMOHAIIBHBIE YPAaBHEHHS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPABHEHUH C IBYMsI IEPEMEHHBIMU

3.2

[[poBOANUTH NMPOCTEMNIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpaBHEHM,
B TOM 4HClI€ C T[PUMEHEHHMEM TIpadUyecKuX IMpeacTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YPAaBHEHUE WM CHCTEMa YpaBHEHHI pelieHus,
€CIIM UIMEET, TO CKOJIBKO, U IIPOUEE)

3.3

[lepexoauTh OT CIOBECHOH (hOPMYIMPOBKH 3a/laul K €€ alreOpandeckon
MOZICJIA C IOMOILBI COCTABJICHHS YPAaBHEHHsI WIH CHUCTEMBl YpaBHECHMI,
MHTCPIPECTUPOBATL B COOTBETCTBUM C KOHTCKCTOM 3aadu HOJ'Iy‘IGHHBIfI
[pe3ysbTar

3.4

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HCPAaBCHCTB [JII CPABHCHUA, OLICHKH,
[pCIIaTh JIMHENHbBIE HEpaBCHCTBA C OJIHOM nepeMeHHoﬁ n HUX CHUCTCMBbI,
/1aBaTh rpa(bnquKon WITIOCTpAi0 MHOXKECTBA peI_HeHI/Iﬁ HCEPAaBCHCTBA,
CUCTCMBbI HCPABCHCTB

DyHKIMU

4.1

[loHrMaTh ¥ UCMOIB30BaTh (DYHKIIMOHAIBHBIE MOHATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAuCHMsI), ONpEeAENATh 3HaYeHHe (QYHKUUHU 10
3HAYEHUIO apryMEHTa, ONpeJIeNIATh CBOMCTBA (PYHKIIUH 110 ee TrpaduKy

4.2

CTpouTh rpaduKy dIeMEHTapHBIX (GyHKIMHA BUma: , y = X2, ¥y = X3,y = |X],
OIMCBIBATh CBOMCTBA YMCIOBON (PYHKIIMH 110 €€ rpauKy

BeposTHOCT 1 CTaTUCTUKA

5.1

3Biekath U mpeoOpa3oBbIBaTh WH(POPMAIIUIO, TPEICTABICHHYIO B BHJIC
TaOauI, auarpamMm, TpaduKoB, MPEACTaBIATH JaHHBIE B BUIE TaOJMII,
marpamm, rpaukos

5.2

OmnuceIBaTh JOAHHBIC C MOMOIIIBKO CTATUCTHUYCCKUX OKa3aTeJleu: CpE€aHUX
BHAUCHUH W Mep paccewBaHHS (pa3Max, JUCHEpCHS UM CTaHAapTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 9aCTOTHI YMCJIOBBIX 3HAYEHHUHM 1 YaCTOThI COOBITHI, B TOM YHCIIE
[0 pe3yJabTaTaM U3MEPEHUI 1 HaOII0 IeHUIA




HaxoauTh BEpOATHOCTH  CIy4alHBIX COOBITUH B  OMNBITax, 3Has
5.4 BEPOSITHOCTH  JIEMEHTapHBIX COOBITMH, B TOM YHCIE B OINbITaX C
[PABHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITUAMU

lcrionb30BaTh rpaguyecKkre MOJACIHN: JEPEeBO CIy4aifHOTO IKCIICPHUMEHTA,

5.5 .
uarpamMmbl DHjepa, YucaoBast npsimast

OnepupoBarh MOHSTHSAMHU: MHOXECTBO, IMOJMHOXXECTBO; BBIMOJIHATH
5.6 orepalny HaJl MHOXKECTBaMU: O0bEIMHEHUE, TIEPECeUCHUE, JOMOTHEHUE;
[IepeUrCIIATh 3JIEMEHThI MHOKECTB, IPUMEHSTH CBOMCTBA MHOYKECTB

lcnionb30BaTh rpaduueckoe MpPEACTAaBICHUE MHOXKECTB U CBSI3EH MEXKNY|
5.7 HUMH JUIsl OIMCAHUs MPOLIECCOB U SIBIICHUW, B TOM YHUCIIE IIPU PELICHUU
3ajad U3 IPYrux Y4eOHBIX MPEIMETOB M KYPCOB

6 ["comeTpust

6.1 Pacnio3HaBaTh OCHOBHEBIC BUJbI YCTBIPCXYIOJIbHHUKOB, HX JJICMCHTHI,
' M10JIL30BATHCS MX CBOMCTBaAMH IIpr pCHICHUN I'COMCTPUUCCKHX 3aJ1ayd

[IpyMeHsSTh CBOMCTBA TOUKH IEPECEUEHUs] MEIUaH TPEYroJibHUKa (LEHTPa

6.2
Macc) B pelIeHUH 3aa4

Brnagerb TnoOHATHEM CpeAHEW JHMHUM TPEYroJibHUKA U Tpareluu,
[PUMEHSITh WX CBOMCTBAa TMpPH pPEIICHUH TEeOMETPUYECKHX 3ajad.
[lonb3oBaTbes Teopemoii Daneca M TEOPEMOM O MPOMOPLHUOHAIBHBIX
0Tpe3Kax, MPUMEHSTh UX I PEelIeHUs] MPAKTHUECKUX 3a7a4

6.3

[IpumeHsITh  NpU3HAKU  NOJOOMSI  TPEYrOJIbHUKOB B pEIICHUU
FEOMETPUYECKHX 3a/1a4

6.4

[losnb3oBaTbes Teopemoil Ilugaropa st pelieHus: reéOMETPUUYECKUX U
[IPAKTUYCCKUX 3aaa4. CTpOI/ITI) MAaTCMAaTUYCCKYIO MOACIIb B IMPAKTHUYCCKHUX
3a/layax, CaMOCTOSITENIbHO JeJaTh YEPTEK U HAXOJIUTh COOTBETCTBYIOILNE
JTJITMHBI

6.5

BiiageTp NOHATHSMU CHHyca, KOCHHYCa M TaHT€HCAa OCTPOro YIJja
6.6 MPSIMOYTOJIBHOTO TPEyroibHUKA. [107b30BaThCS ATHMHU TMOHSITUSMHU IS
[peLIICHUS TPAKTUYIECKUX 3313

Boruncnate (pa3nMUHBIMM  CHOCOOAMH) IUIOLIAAb TPEYTrOJbHHKA U
[UIOL[ad  MHOTOYTOJNIbHBIX  (uryp (monp3ysick, TIA€ HE00X0IUMo,
KanbKynsaTopoM). [IpuMeHSATh NOJyYEeHHBIE YMEHHS B MPaKTUYECKUX
3ajadax

6.7

Bnaners MOHATHUAMH BIHCAHHOIO U HEHTPAJIBHOI'O YTJIa, HUCIIOJIb30BATbH
6.8 TCOPEMBI O BIIMCAHHLIX YIJIAX, YTJIaX MCKAY XOpAaMUu (CeKy'IJ_II/IMI/I) " YIJIC
MCIKIY KacaTelbHOM U XOp,Z[OfI IIpU pCHICHUN I'COMCTPUYICCKHUX 3a1a1

BnaneTs MOHATHEM ONHMCAHHOTO YCTBIPCXYT'OJIbHUKA, ITIPUMCHSATD CBOMCTBQ
OINMMCAHHOI'O YCTBIPECXYTI'OJIbHUKA ITPU PCHICHNUU 3a1a4

6.9

[IpyMeHATh NOTy4YEeHHBIE 3HAHUS Ha MPAKTHKE - CTPOUTh MaTEMAaTUUYECKUE
Mosenn IS 3ajad peaNbHOM KHM3HM U IPOBOJIUTH COOTBETCTBYIOIME
BBIUMCIICHUS C TPUMEHEHHEM MOA00Ms U TPUTOHOMETPUH (IOJB3YACh, /1€
HE00X0IMMO, KaIbKYJISITOPOM)

6.10

Tabnuua 8

[TpoBepsiembie 371eMEHTHI coaepkanus (8 Kiacc)

Kon [IpoBepsieMbIil JIEMEHT COAEepKAHUS

1 Ywucna v BEIYHCIECHUA
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KBagpatHbiii kopeHb u3 uucia. I[lonstue o0 umppanunoHasbHOM wHcie. JlecsaTuuHbIe
pUOIMKEHNS UPPALMOHATBHBIX YHCEI

1.2

CBoiicTBa apu(hMEeTHICCKUX KBAJIPATHBIX KOPHEH M MX NMPUMEHEHHE K MpeoOpa3oBaHUIO
YMCIIOBBIX BBIPAXKEHUI U BBIYHUCICHUAM. [[eiCTBUTENbHBIC YnCTa

1.3

CTeIeHb ¢ LIEJIBLIM IOKAa3aTeIIEM M €€ CBOMCTBA. CTaHl[apTHaSI 3allMCh 4Yuciia

IAnireOpanyecKre BbIpaXKeHUs

2.1

KBaHpaTHBIfI TPEXUWICH, PA3JIOKCHUEC KBAAPATHOI'O TPEXUJICHA HA MHOXHTCIIN

2.2

AnreOpandeckas 1poOb. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou

2.3

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKCHUC, JICIICHUC aHFe6paI/I‘IeCKI/IX I[pO6€I>i

2.4

PaL[I/IOHaJ'IBHBIe BBIPAXKCHUA U UX npeo6pa30BaHHe

YpaBHEHHUs U HEpABEHCTBA

3.1

KBanpatHoe ypaBHeHue, popMyia KopHeid kBagpaTtHoro ypaBHeHus. Teopema Buera

3.2

Perienue ypaBHeHM, CBOISAIIMXCA K JMHEWHBIM U KBAJIPATHBIM

3.3

[Tpocreiimme qpoOHO-palOHAILHEIC YPABHEHUS

3.4

['pacduueckas uHTEpHIpeTalysl YpaBHEHUI C ABYMS MEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YpaBHEHUH C JByMs TiepeMeHHbIMH. [Ipumepbl pelieHuss CUCTEeM HEJIUHEHHBIX
ypaBHEHUH C IByMs IEpEMEHHBIMH

3.5

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

3.6

UncnoBbie HCPABCHCTBA U UX CBOMCTBA

3.7

HepaBeHCTBO C OHON MEPEMEHHOMN

3.8

PaBHOCHIBHOCTH HCPABCHCTB

3.9

UInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN

3.10

CrcTeMbl TMHENHBIX HEPABEHCTB C OJIHON IIEPEMEHHOM

DyHKIUU

4.1

[lonstue ¢ynkuu. O61acTh OMpeeNieHuss U MHOXKECTBO 3HAUeHUN PyHKIHH. CriocoObl
Bananus QYHKIUN

4.2

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

4.3

[ Tprmeps! rpadukoB GYHKINHN, OTPaKAIOLINX pPeaIbHbIE TPOIECCH

4.4

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

4.5 |Ddynkmmm y = x2, y = X°
4.6 |[dynknuu , y = [X|
4.7 [paduueckoe penieHne ypaBHEHNUH W CUCTEM YpaBHEHUH

BeposTHOCT 1 CTaTUCTUKA

5.1

Hpe,[[CTaBJ'IeHI/Ie JaHHBIX B BUJC Ta6J'II/II_I, Auarpamm, Fpa(l)I/IKOB

5.2

MHO)KGCTBO, QJICMCHT MHOXCCTBaA, ITOAMHOXXCCTBO. Onepam/m HaJd MHOXCCTBaAMU:
O6T>C,I[I/IHCHI/IC, TNEpeCCYCHUC, NOINOJIHCHHUC

5.3

CBolicTBa onepaunﬁ Hazx MHO>KCCTBaAMHU: NMEpEMECTUTCIIBHOC, COUYCTAaTCIIbHOC,
ACIIPCACINTCIIBHOC, BKIITOYCHHU A

5.4

lcmons30BaHue rpacpnqecxoro MNPpEACTAaBJIICHHUA MHOXCECTB IJId OIIMCaHUA PCaIbHbIX
IIPOLICCCOB 1 HBHCHHﬁ, IpU pCUICHUHA 3a1a4.

5.5

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

5.6

JneMeHTapHble COOBITHS ciydaiiHoro ombiTa. CiydaiiHble coObiTus. BepositHocTH
coObITUN. OMNBITBI C PaBHOBO3MOKHBIMH JJIEMEHTapHBIMU COOBITHSAMHU. CrydyailHbIN
BbIOODP. CBsI3b MEXIy MaJOBEPOATHBIMH U MPAKTHUUYECKU JOCTOBEPHBIMHU COOBITUSIMHU B
pupoe, oOlIecTBe U HayKe

5.7

JlepeBo. CBolicTBa JEpeBHEB: EIMHCTBEHHOCTh NYTH, CYIICCTBOBAHWE BHCSIYCH




BEPLIMHBI, CBA3b MEXKIY YHUCIOM BEpUIMH U yuciaoM pebdep. IlpaBuino yMHOXKEHHS.
Perienue 3a1a4 ¢ moMouibio rpagos
[IporuBomnoNoXkHBIE CcOObITHA. [luarpamma Diinepa. OObeAMHEHHE M TIEPECEUYCHUE
coObITHii. HecoBMecTHbIe coObITHSI. DOpMYyIia CI0KEHUs BEPOSITHOCTEH

5.9 |[YcnoBnas BepositHOCTB. [IpaBuiio ymHoxkeHust. HesaBucrmbie coObITHS
5 lOHpe;[CTaBJIeHHe JKCIIEPUMEHTAa B BHJE JepeBa. PelieHue 3anad Ha HaxOXKICHHE
BEPOSITHOCTEH C MOMOIIBIO JIEpeBa CIIY4ailHOTO SKCIIEPUMEHTA, AUarpaMm Diliepa

6 [Ceomerpus
6.1 Uernipexyronpauku. [lapaienorpamm, ero mpu3Hakyd U CBOMCTBA
6.2 [[IpssMoyroNbHUK, POMO, KBaIpaT, UX NPU3HAKHA U CBOMCTBA
6.3 [Tpanenus, paBHoOOKasl Tparenus, e CBONCTBA U Mpu3HaKu. [IpsMoyroiapHast Tpanenus
6.4 Meton yaBoeHus meauanbl. LlenTtpanbHas cummerpus. Teopema daneca u Teopema o
[TPONOPLIMOHAJIBHBIX OTPE3KAX
6.5 |CpeHue nuHUM TpeyronbHUKa U Tpaneiyn. LleHTp Macc TpeyroibpHuKa
6.6 [Tomobue TpeyronbHUKOB, KO3 dunmeHT moaoous. [Ipu3naku nogo0us TpeyroibHUKOB.
[IprmeHeHne 1o100Usl P pelIeHUH TPAKTHUECKUX 3aa4

6.7 |@opMmyIibl A1 TJIOIAAM TPEYTOJIBHHKA, TApAJLISIorpaMMa, poMOa U Tparneun

6.8 |CpoiicTBa miorniaei reoMerpuueckux Guryp. OTHOIIEHUE TUIOIIAAEH MOI00HBIX QUTYD
6.9 |Beruncnienre mionaei TpeyroJbHIUKOB H MHOTOYTOJIbHUKOB Ha KJIETYaTol Oymare
6 1OTeopeMa [Tudaropa. [Ipumenenne teopemsbl [ludaropa mpu pemieHUd NPaKTHUECKUX
3ajau
CHHYC, KOCHHYC, TAHI€HC OCTPOIrO YIJIa MHPSIMOYIOJBHOI'O TpeyrojbHuka. OCHOBHOE]
6.11irpuroHoMeTprUYECKOe TOXKIECTBO. TpuroHoMerpuyeckre GyHKIuu yriaoB B 30°, 45° u
60°
BricanHble M LEHTPAIBHBIE YIUIBI, YTOJI MEXKIY KacaTeIbHOW M XOPJAOM. YTIIBI MEXIY|
XOpAAMHU U CEKYIIUMU
6.13BrincanHble ¥ ONTUCAHHBIC YETHIPEXYTOJIbHUKH
B3aumHoe pacnojiokeHue JBYX OKpykHocTeil. Kacanue oxpyxHocredt. OO6mue

5.8

6.12

6'14KacaTenLHLIe K IBYM OKPYKHOCTSIM
Tabmanma 9
ITpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTebHOU MporpamMMsI (9 Kiacc)
Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
IIPOBEPSAEMOTO o0pa3oBaTeNbHON IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynbTara
1 Uriciia v BBIYUCIICHUS
1.1 CpaBHUBATh U YIOPSAIOUMBATH PallMOHAIBHbBIE M HPPallMOHAJIbHbIE YHCIIa
BoinonHATe apudmeTnyeckue JEHCTBUS C palMOHAJIbHBIMU YHCIAMH,
1.2 codeTass YCTHbIE W TIMCHMCHHBIC IIPUEMBI, BBIOJTHATH BBIYMCICHHS C
MppalMOHATBbHBIMU YHCIIAMU
13 HaxonuTe 3HaueHUs CTENEHEH C UeNBIMA  IOKASATENAMH 1 KOpHEH,
BBIYHCIIATH 3HAYEHUS] YUCIIOBBIX BBIPAKEHUN
14 OKpyTJTh vﬂeﬁCTBHTCHBHBIe GHCHE, BEMIONHATE MPUKWUAKY PE3yNbTara
BBIYMCIICHH, OLIEHKY YHCIIOBBIX BBIPAXKEHUN
2 'YpaBHEHMs 1 HEpABEHCTBA
2.1 Pemiate nuHENHbIE M KBaJpaTHbIE YpPABHEHUs, YPAaBHEHUS, CBOJSIIMECS K




HUM, TPOCTEHIINE APOOHO-PAIIMOHAIbHbIE YPaBHEHUS

2.2

PemaTte cucTeMbl IBYX JIMHEWHBIX YPaBHEHUM C JBYMs IEPEMEHHBIMU U
CHCTEMBbl JBYX YPaBHEHUW, B KOTOPBIX OJHO YPAaBHEHHUE HE SBIISIETCA
ITMHENHBIM

2.3

Pemrate TEKCTOBBIE 3agaud alreOpandeckuM CIocoOOM ¢ IMOMOIIBIO
COCTABJICHUSI YpaBHEHUsI WM CHCTEMbl JIBYX VYpaBHEHUH C JBYMs
[epeMEHHBIMU

2.4

[IpoBOINUTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM 4YHCIIE C NPUMEHEHHEeM TrpaduvecKux NpeACTaBICHU (Hampumep,
yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WJIM CUCTEMa YPaBHEHHUU pELICHUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemrate nuHEHHBIC HEpAaBCHCTBA, KBaJpaTHbIC HCPABCHCTBA, I/1306pa}KaTB
PECIICHUEC HCPABCHCTB Ha YHCJIOBOM HpHMOfI, 3aIlIMCbIBAaTh PEHICHUC C
IIOMOIIIBXO CMMBOJIOB

2.6

PemnraTs CHCTEMBl  JIMHECHHBIX HEPABCHCTB, CUCTCMBI HCPABCHCTB,
BKJIIOYAOIMUC KBAaJAPATHOC HCPABCHCTBO, I/1306pa)KaTb pEeIICHUEC CHUCTCMBbI
HCPAaBCHCTB Ha YUCIIOBOH HpHMOﬁ, 3allMCbIBATh PCHICHUEC C ITOMOIIBIO
CMBOJIOB

2.7

cnonb30BaTh HCPABCHCTBA ITIPpH PCIICHNH PA3JIMYHbIX 3a/1a4

DyHKIMH

3.1

Pacnio3HaBate (QYHKIIMM W3y4eHHBIX BUAOB. [lOoKa3piBaTh CcXeMaTHYECKH
pacIioyio’keHre Ha KOOPAWHATHOM MJIOCKOCTH TpaduKOB GYHKIMH BUAA: y =
kx, y = kx + b, , y = ax? + bx + ¢ B 3aBHCHMOCTH OT 3HAYCHUM
K02 QHUIIMEHTOB, ONMUCHIBATh CBOICTBA ()YHKIIUI

3.2

[Toka3piBaTh CXEMATHYECKH PACIOJIOKEHHE Ha KOOPIMHATHOM IJIOCKOCTH
rpadukoB QYHKIMI BUJA , Y = [X| 1 OKUCBIBATh CBOKCTBA (PYHKITHIA

3.3

CTpouTh M M300pakaTh CXEMaTHYECKH Tpa(uKH KBAJAPATUYHBIX (DYHKITHH,
ONKCBHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIMKA 1O UX TpaduKam

3.4

PacriozHaBaTh KBaipaTHUHYIO QYHKIUIO IO POpMYyIie, IPUBOAUTH IPUMEPHI
KBaJpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUHN

ApI/Iq)MeTI/I‘IeCKaH 1 TCOMCTPHUYCCKAs MMPOTPpEeCCUU

4.1

PacriozHaBaTh apu(METUYECKYI0O U T'€OMETPHYECKYIO NPOTpPecCHU IMpHU
a3HBIX CIIOCO0AX 3a/1aHuUs

4.2

BBIMONHATE BBIYMCICHHUS C HCIOJB30BaHHMEM (OpMYyT n-ro 4JIeHa
apu(MeTHUECKOW M TEeOMETPUUYECKOW TMPOrpeccHil, CyMMbl MEpPBBIX n
4JICHOB

4.3

I/I306pa)KaTB YJICHBI MOCJICAOBATCIBHOCTH TOYKAMHM Ha KOOpZ[HHaTHOﬁ
IJIOCKOCTH

4.4

Pemath 3aa4uM, CBSI3aHHBIE C YUCIOBBIMH IOCIEIOBATEIBHOCTSAMHU, B TOM
YuCIe 3a7aud W3 PeaTbHOM JKM3HU (C HCIOJIB30BAHHEM KaJIbKYISTOPA,
111 (POBBIX TEXHOJIOTHI)

BeposaTHOCTB U CTaTHCTUKA

5.1

3BrekaTb M 1peoOpazoBbIBaTh HH(MOPMALIMIO, TMPEACTABIECHHYIO B
pa3IMYHbIX HWCTOYHMKAaX B BHJAe TaOmul, Juarpamm, rpadukxos,
[peJICTaBISTh JaHHBIE B BUJIE TAOJIMIL, JUarpamMm, rpaguxkos

5.2

Pemarh 3agauu  OpraHM30BaHHBIM MEpPeOOPOM BApUAHTOB, a TaKXKeE C
MCII0JIb30BaHNEM KOMOWHATOPHBIX MPABHII M METO/IOB

5.3

cronp30BaTh ONHCATEIbHBIE XAPaKTCPUCTHUKU JIA MACCHBOB YHCJIIOBBIX

JIAHHBIX, B TOM YUCJIC CPCAHNC 3HAUYCHUS U MCPbI paCCCUBAHUA




HaxoauTe 4acTOTHI 3HAYEHUH U YacTOTHI COOBITHS, B TOM YHUCIIE MOJB3YSICh
€3yJbTaTaMu MPOBEICHHBIX U3MEPEHUI U HaOII0IeHU I

5.4

HaxomuTh BEpOSITHOCTH CIYYalHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
55 YHCIiE B OIBITAX C PAaBHOBO3MOXXHBIMHU DJIEMEHTAPHBIMU COOBITHUSIMH, B
CepUsIX UCIBITAHUN 10 MIEPBOr0 yCIexa, B CEpUsX UCIbITaHUN bepHyiun

IMeTb IIpEeACTAaBICHHE O CIy4alHOW BEJIMYMHE M O PpaCHpeicIICHUH

5.6 N
BEPOSITHOCTEH
liMeTb mpencTaBieHHE O 3aKOHE OOJBIIMX YHUCEN KaK O IPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4ailHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX|
Y1CeN B IPUPOE U 00IIEeCTBe
6 ["comeTpus
3HAaTh TpPUTOHOMETpUYECKHEe (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C HX
6.1 MOMOIIbI0  pPA3IMYHbIE  AJIEMEHTHl  MPSIMOYTOJIBHOTO  TPEYrojJbHUKA
("pemieHre TPSAMOYTOJIBHBIX TPEyroibHUKOB'"). HaxomuTh (¢ MOMOIIBIO
KaJIbKYJISATOPA) JJIUHBI U YIIIbI 711 HeTaOJMYHbBIX 3HAYECHUIN
[Tonb30BaThCA bopmynamu MpUBEICHUS u OCHOBHBIM
6.2 TPUTOHOMETPHUUECKUM TOXIECTBOM JJI1 HAXOKJICHHS COOTHOILIEHUI MEXTY)|

TPUTOHOMCTPUYCCKHUMHU BCIIMYMHAMUA

lcronp30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB [UISI HAaXOXIACHUS
6.3 Pa3IMYHBIX DJIEMEHTOB TpeyroidbHuKa (''pelieHue TpeyroJbHUKOB"),
[IPUMEHSTH UX MPU PEHICHIUH T€OMETPHUYECKHX 3aj1au

Binaners mnoHsTHSMU — mpeoOpa3oBaHUS  MOJ00US, COOTBETCTBEHHBIX
pIIeMEHTOB TOJN00HBIX ¢uryp. [lomp3oBarbcsi CBOWCTBaMU TOI00US
MPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH JIMHBI W HAXOAWUTh YIIIBI |
nonoOHbIX (uryp. [IpuMeHSTh CBOHCTBA MOAOOMS B TMPAKTUYCCKUX
Bamadax. YMETh HPUBOAMTH MPUMEPHI MOJOOHBIX (DUTYpP B OKpPYKAIOIIEM
MUpe

6.4

[lonb30BaTbcs  TeopeMamMM O TMPOM3BEIACHUM  OTPE3KOB  XOpA, O

6.5 .
POM3BEACHUH OTPE3KOB CEKYIINX, O KBaApaTe KacaTeIbHON

[Tosnb30BaThCs BEKTOpPAMM, MOHUMATh UX F€OMETPUUYECKUM M (PU3NUECKU
CMBICJI, IPUMEHATh UX B PEIIEHUU F€OMETPUUECKUX U (PU3MUECKUX 3a]ad.
[ [puMEHATh CKAIIPHOE ITPOU3BEICHNUE BEKTOPOB JUISI HAXOKJEHUS JINH U
yTJ10B

6.6

[Tonn30BaThCS MCTOAOM KOOpJAWHAT Ha IINIOCKOCTH, MPUMCHATH €ro B
[PCICHUN TCOMCTPUYICCKHUX U MPAKTHUICCKUX 3a1a4

6.7

BraneTs MOHATHAMU MPABUIBHOIO MHOTOYTOJbHHKA, JUIMHBI OKPYXKHOCTH,
JUIMHBl YT OKPYXHOCTH M paJMaHHONM Mephbl YIja, YMETb BBIYUCIATH
ionianb Kpyra M ero 4acreil. IIpuMeHsSTh IOJlydeHHBIE YMEHHs B
PaKTUYECKHX 3a/1a4ax

6.8

HaxonuTe ocM WM LEHTPhl CUMMETPUU (UTYp, MPUMEHSTH BHUKEHUS
[JIOCKOCTH B POCTEHIINX CIIyYastx

6.9

[TprMeHATH MONyuyeHHbIE 3HAHUS HA MPAKTHUKE - CTPOUTh MaTeMaTU4YecKHe
MoJenu JUis 3a/a4 peaqbHOW JKU3HU M TPOBOAMTH COOTBETCTBYIOIINE
BBIYUCIICHHUS] ¢ TIPUMEHEHUEM 1101001 M TPUTOHOMETPUUYECKUX (YHKIUH
(10JIB3YSICh, TJIe HEOOXOMMO, KAJIBKYJISITOPOM)

6.10

Taobmauua 10

[TpoBepsiembie 371eMEHTHI coaepskanus (9 Kacc)



Kon

[IpoBepsieMbIil AJIEMEHT COJIEPHKAHUS

1 [Yucna u BeIYMCIECHHAS
11 PanrioHanpHbIE YKCia, HPPAMOHATIBHBIC YUCIIa, KOHEYHbIC U OCCKOHEUHBIE IECATUYHBIC
poOu
MHOXKECTBO JIEHCTBUTEIBHBIX 4YHCE, HNEHCTBUTENbHBIE 4YHCIAa KaK OECKOHEUHBIE
1.2 [necsatuunbie gpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIAY MHOKECTBOM
NIEHCTBUTEIIbHBIX YUCET M KOOPAUHATHOM NpsiMoil. CpaBHEHUE AEHCTBUTEIBHBIX YHCEII
1.3 |Apudmernyeckue 1eHCTBHS ¢ ACHCTBUTEILHBIMU YHCIAMH
3mepenusi, npuOMIKEHHUS, OLEHKU. Pa3Mepsl OOBEKTOB OKpPYKAIOLIETO MUpA,
1 4 [VHTEIBHOCTD MPOLECCOB B OKPYKAIOWIEM MHPE. [IpubnmxeHHoe 3HaUeHHE BEIMYMHBI,

TOYHOCTh mpuOkeHus. OkpyriaeHue uucen. [Ipukuaka W OIEHKAa pPe3ylIbTaTOB
BLIYUCIICHUI

YpaBHEHHUsI M HEpABEHCTBA

2.1

YpaBHEHHUsI C OHON IEPEMEHHON

2.2

JInnenHoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIINXCS K JJUHEUHBIM

2.3

KBaI[paTHOG YpaBHCHHUC. Pemenue ypaBHeHPIﬁ, CBOAINXCA K KBaJI[paTHBIM

2.4

bukBagpaTtHoe ypaBHeHHe. l[IpuMepbl pellleHusT ypaBHEHHUH TpEeThbel M 4YeTBEpPTOU
CTeNeHel pa3ioKeHHEeM Ha MHOKUTENH

2.5

Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN

2.6

CrcreMbl ypaBHEHUN

2.7

YpaBHEeHME ¢ ABYMS IEPEMEHHBIMH U €ro Ipaduk

2.8

PerieHne cucreM NBYX JIMHEWHBIX YPABHEHUH € JBYMS IEPEMEHHBIMU

2.9

Pemienue cucrteM AByX ypaBHEHHM, OJHO W3 KOTOPBIX JMHEHWHOE, a APYroe - BTOPOM
CTEIICHU

2.10

['pacdryeckas MHTEpIpeTallvs CUCTEMbl YpaBHEHUI C IBYMsI IEPEMEHHBIMU

2.11]

PenieHne TEKCTOBBIX 3a1a4 aJIFC6paI/I‘leCKI/IM crmocooom

2.12

UncnoBbie HCPABCHCTBA U UX CBOMCTBA

2.13

Perienne TMHENHBIX HEPABEHCTB C OHON NIEPEMEHHOMN

2.14

PemreHne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.15

KBagpaTHble HEpaBEeHCTBA

2.16

Fpa(bnqecxasi HHTCpHpETalsl HCPAaBCHCTB U CUCTEM HEPABCHCTB C IBYMS INCPECMCHHBIMU

DyHKIMU

3.1

KBagpatuunas ¢yHkuus, ee rpaguxk u cBoiictBa. [lapaGona, KOOpAMHATHI BEPUIMHBL
apaboJibl, 0Cb CHMMETPHUH 1apaboJIbl

3.2

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

3.3

['paduxu Gpynximii , y = x> 1 uX cBoiicTBa

3.4

['paduku GyHkiwmii , y = [X| 1 ux cBoiicTBa

UrcaoBbIC ITOCIEI0BATEILHOCTH

4.1

OmpeneneHrne W CIMOCOOBI  3a/laHMsl  YUCJIOBBIX  IOCJIEIOBATEIBLHOCTEH. 3anaHue
[MOCJIeI0BATEILHOCTH PEKYPPEHTHOM hopMyno u popmyioit N-ro uineHa

4.2

Apudmernueckas nporpeccus. PopMylbl n-ro wieHa apuPMETHUECKON Hporpeccuw,
CYMMBI IIEPBBIX N YJIEHOB

4.3

['eomeTpuueckass mnporpeccus. PopMysbl N-ro0 4Yjie€Ha TE€OMETPUYECKOW MpPOrpeccui,
CYMMBI TIEPBBIX N YJICHOB

4.4

300paxkeHre WIEHOB apu(METHYECKOW M T€OMETPHUYECKOH Mporpeccuil TOYKaMu Ha
KOOPJAMHATHOM INIOCKOCTH. JIMHENHBIN U SKCIOHEH M AJIBHBIN POCT

4.5

C0XXHEIS IPOLCHTLIL




5 |BeposITHOCTh U CTATUCTHKA
51 [IpencraBneHue JaHHBIX B BHJIE TaOJMII, JUarpaMm, TpaguKoB, HHTEPIPETAIUs JaHHBIX.
Urenue 1 nocTpoeHue TabIUIL, TUarpaMm, rpauKoB Mo peasbHBIM JTaHHBIM
5.2 [[lepecTanoBkH U pakropuai
5.3 |Coyeranus ¥ YHCIIO COYCTAHHIA
5.4 [Tpeyronpauk ITackans. Pemenue 3a1a4 ¢ HCIIOJIb30BAHHEM KOMOMHATOPHKHU
55 ["'eomeTpuueckas BeposTHOCTh. CiryyaiiHbIi BEIOOp TOUKH M3 (PUIYpbl HA IIIOCKOCTH, U3
OTpE3Ka U U3 Jyr'M OKPYKHOCTH
5.6 [McnpiTanue. Ycenex u Heynada. Cepus HCIBITAHUH JI0 TICPBOTO ycIexa
5.7 |Cepust ucnpiTanuii bepHyimu. BeposTHOCTH COOBITHIA B CEpHH MCIIBITAHUN bepHyum
5.8 |Ciryyaiinasi Benn4uHa U pacrpeielieHHe BEPOSTHOCTEH
59 Matemaruueckoe oxkuaaHue U aucnepcud. [Ipumepbl MaTeMaTH4ecKoro OXKUAAHUS KakK
[TEOPETUYECKOr0 CPETHEr0 3HAUYEHUS BEJIMYMHBI
MaTtemaTuuecKoe OXHUAAHME U JUCIEpPCUsl CIy4alHOM BEIMUYMHBI '"4MCIIO YCIEXOB B
cepuu ucnsltaHuil bepuymm"
[lonsTHE 0 3aKOHE O0bIINX yncen. M3MepeHue BeposTHOCTEN C MOMOILBIO YacToT. Poiip
11 3HAUCHME 3aKOHA OOJIBIITNX YMCEN B IPUPOE U 0OIIECTBE

6 [Ceomerpus
6.1 Cunyc, kocuHyc, TaHreHc yriaoB oT O go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
T0K1eCTBO. DOPMYJIbI IPUBEACHHUS
Pemienre TpeyroapHUKOB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PemieHune
[TPaKTUYECKHX 3a]a4 C MCIO0JIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [[IpeoOpazoBanue nonobus. [logodbue cOOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 mpOU3BEAEHUU OTPE3KOB XOpJ, TEOPEME O MPOH3BENICHUH OTPE3KOB
CEKYILMX, TEOpEMa O KBaJipaTe KacaTeJabHOU
BekTop, nnuHa (MOAYNb) BEKTOpa, COHAIpPAaBICHHBbIE BEKTOPBI, HPOTUBOMIOJIOKHO
6.5 [HanpaBJieHHBIC BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPAIHH
HaJ BekTopamu. Pa3noxeHue BEeKTopa 1o IByM HEKOJJIMHEAPHBIM BEKTOpaM
Koopaunatsl BekTopa. CkansipHOE MPOU3BEIEHUE BEKTOPOB, IPUMEHEHHE s
HaXO0XJACHUS JUIMH U YTIJIOB
JlekapTOBbl KOOPJIMHATBI Ha IUIOCKOCTH. YPaBHEHHUS IIPSIMOM M OKPYKHOCTH B
6.7 [koopauHaTaX, TEPEeceYCHUEe OKPYKHOCTEH U MpSAMBIX. METOA KOOpAMHAT M €ro
[IpUMEHEHNE
6.8 [[IpaBuIbHBIE MHOTOYTOJIBHUKH
6.9 JinHa OKPYKHOCTH. I'pagycHas m paavaHHas Mepa yIva, BBIUMCIECHHE JUIMH YT
OKPYKHOCTEN
6.10[Tnomans kpyra, ceKTopa, CEerMeHTa
6 11Z[BI/I>KeHI/I;I IUIOCKOCTH U BHYTPEHHHE CUMMETpuUM  (uryp  (3/eMeHTapHbIe
npencrasnenus). [lapamuiensuslii nepenoc. [loopot

5.10

0.11

6.2

6.6

Ipunoxenune

Jlyi mpoBeieHHs OCHOBHOTO TOCYJapCTBEHHOTO SK3aMeHa 1Mo MmaremaTuke (manee - OI'D
0 MaTeMaTHKe) HCIONb3yeTcs TMepedyeHb (KoaudukaTrop) MNpoBEpsIeMbIX TpeOOBaHUN K
pe3yibTaTaM OCBOEHHS OCHOBHOW 0O0pa30oBaTeIbHOM IpOrpaMMbl OCHOBHOIO — OOIIEro
00pa30BaHUs U IEMEHTOB COAEP KAHUS.

Tabmuma 1



[TpoBepsiembie Ha OI'D o MatemMaTuke TpeOOBaHUS

K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMmbl

OCHOBHOTO 00111eT0 00pa3oBaHus

Kon
MIPOBEPSEMOTO
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHO# 00pa30BaTeIbHON TPOrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHus
Ha ocHOBe ®I'OC

1

'YMeHHE OnepupoBaTh IMOHATUSAMHU: MHOKECTBO, IIOJMHOKECTBO, Ollepalun
Ha/l MHOXXECTBAMH; YMEHHME OIEpUpPOBATh MOHATHAMU: Trpad, CBI3HBI
rpad, OepeBo, IMKI, NPUMEHITh HUX INpPU pEIICHUH 3a7ad; YMEHHE
MCIIOJIb30BaTh TpaUuecKoe IMPEJICTaBICHHE MHOMECTB JJIsl OIMCAHHUS
[pEAJIbHBIX MPOLIECCOB U SIBJICHUM, NPU PELICHUH 3a/1a4 U3 APYTUX Y4EOHBIX
[IPEIMETOB

'YMeHHE OIlepupoBaTh IIOHATUSMH: OIPEICICHUE, AKCUOMa, TEOpeMa,
/I0Ka3aTeJIbCTBO;  YMEHHME  pacllO3HaBaTh  HUCTUHHBIE U JIOJKHBIC
BBICKA3bIBAHUS, IPUBOJWUTH IPUMEPbl W KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHNS BBICKA3bIBAHUI

YMeHHMe OonepupoBaTh IOHATHAMM: HATYPAJIbHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YMCJIO, ACIUMOCTh HaTypaJbHBIX YMCEJ, IPU3HAKHU JCIUMOCTH,
[1EJI0€ YUCII0, MOJAYJIb YUCIIa, OOBIKHOBEHHAsI IpOOb M JIecsATHYHAasl ApOoOb,
CTAaHJAPTHBIA BHJI YMCIIA, PALMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@mMeTHUyecKuil KBaJpaTHbIH KOPEHb, YMEHHUE BBIIOJHATH JCHCTBUS C
YUCIaMH, CPaBHHUBAThb M YIOPSAJOYMBATH YHUCIA, IIPEACTABIATH YUCIIA HA
KOOPIAMHATHOM IIPSAMOM, OKPYIVIATH YHCIIA; YMEHUE JeNaTh NPUKUAKY M
OLICHKY pE3yJIbTaTa BBIYUCICHUI

'YMeHue omnepupoBaTh MOHSATUSMHU: CTENEHb C 1ENbIM IOKa3aTeseM,
apu@MeTHUUecKUd KBaJpaTHBIM KOpEHb, MHOTOWIEH, alreOpanyeckas
TpOOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaldbHOW CTETEHU OOJNbIIe
€AMHMIIBI; YMEHHE BBITIONHATH pacdyeThl 1Mo Qopmyiam, Mpeodpa3oBaHUS
[[eNIbIX, APOOHO-PAIMOHATBFHBIX BBIPAKCHUNW U BBIPAKEHUH C KOPHIMH,
Pa3oKeHNEe MHOTOYJIEHA HA MHOXXHUTENIH, B TOM YHCIIE€ C UCIOJIb30BAHUEM
bopMyI pa3sHOCTH KBaJIPaTOB U KBAJpaTa CyMMBI H PA3HOCTH

'YMeHue OIICpHUPOBATH IMOHATHAMHU: YHUCIOBOC PABCHCTBO, YPAaBHCHUC C
OJTHOI nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HEPABCHCTBO C nepeMeHHoﬁ;
YMCHHUEC  PpCHIATb JMHEMHBIE U KBaJIpaTHBIC  YpaBHCHUA, ,Z[pO6HO'
pallnOHAJIBHBIC YPAaBHCHUSA C OJIHOM nepeMeHHoﬁ, CHUCTCMBI IBYX JIMHENHBIX
ypaBHeHHﬁ, JIMHEHBIE HCPAaBCHCTBA U UX CUCTCMBbI, KBAIpAaTHBIC U I[pO6HO'
pallnOHAJIBHBIC HEPABCHCTBa C OJIHOM nepeMeHHoﬁ, B TOM YHCIIC IIpU
PCICHUN 3aJla4 U3 ApPYrux HnpeaIMEeTOoB U MPAKTUYCCKUX 3a4av; YMCHHC
MCII0JIb30BATh KOOPAWHATHYHO IIPAMYIO U KOOPAWHATHYIO INNIOCKOCTBH JJIf|
I/I306pa)KeHI/I$I peI_HeHI/Iﬁ ypaBHeHPIfI, HCPAaBCHCTB U CUCTEM

YMeHue omepupoBaTh MOHATHAMU: (QYHKIUSA, rpaduk GyHKIWH, HYIH
(yHKLIMH, MPOMEXYTKH 3HAKOINOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,
yObIBaHMs, HaWOOJbIIEE M HAMMEHbIIEEe 3HAUYEHUS (QYHKLUUHU; YMEHHE
ONEepUpOBATh MMOHATUSAMH: NpsMas MPONOPIHMOHAIBHOCT, JIMHEHAs
(byHkuus, KkBaapaTuyHas GyHKLIUs, oOpaTHas NPONOPLUOHATIBHOCTD,
napabosna, runep0osa; yMEeHUe CTpPOUTh rpaduku (yHKUIUH, UCIIOIB30BaTh
rpaduKd A7 ONpEesIeHUs] CBOMCTB IPOLECCOB M 3aBUCHUMOCTEH, IS

€IIEeHUS 3a7a4 M3 JAPYrHMX Y4YeOHBIX NPEIMETOB M PEIbHOM >KU3HU;




YMEHUE BBIpaXaTh (HOpMyJIaMH 3aBHCUMOCTH MEXAY BETHUNHAMHU

'YMeHue oneprupoBaTh MOHATUSAMU: MOCIEI0BATEIBHOCTD, apupMeTHIecKast
M reoMeTpudeckass MpPOTPECCHM; YMEHHE HCIIOJIb30BAaTh  CBOICTBA
MocIe10BaTeNbHOCTEH, (POPMYIIBI CYMMBI UM OOIIETO WiEHA MPH PELICHUU
3agad, B TOM YMCIE 33/a4 M3 JPYruX Y4eOHBIX MPEAMETOB M pPEalbHOU
PKI3HH

'YMeHue pelaTh 3aa4i pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOJIU U
JaCTH, JIBWKEHHE, pa0doOTy, LIEHYy TOBapOB M CTOMMOCTh MOKYIIOK M YCIYT,
HAJIOTH, 3aJadyd W3 O0JIACTH YNpPAaBICHHUS JIMYHBIMH M CEMEWHBIMU
(rHAHCAMM); YMEHUE COCTABISATH BBIPAKCHHSI, YPAaBHEHHS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHIO 3aJayM, HCCIECJOBATh IIOJIyYEHHOE DECIICHUE H
OLICHUBATh MPABJIONOA00HOCTH NOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsAMasi, Jyd,
lIOMaHas, yroJl, MHOTOYTOJBHUK, TpPEyrojJbHHUK, pPaBHOOCAPEHHBIH WU
[PAaBHOCTOPOHHHIA TPEYTrOJbHUKH, MPSMOYTOJIbHBINA TPEYrONbHUK, MEINaHa,
OuccexkTpuca " BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJBHHUK,
napajjieniorpaMM, — poM0O, — TPSIMOYTOJBHHK,  KBaapaT,  Tpamlelus;
OKPY)KHOCTB, KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
(durypamu; ymMeH#e pemarh 3aJauu, B TOM YHCIIe U3 TOBCETHEBHOMN KHU3HH,
Ha HAXOX/ICHHUE TEOMETPUYECKHX BEIMYMH C NPUMEHEHHEM H3yYCHHBIX
CBOWCTB GuUryp u pakToB

10

'YMeHue OIICPHUPOBATL  IIOHATHUAMHU: PABCHCTBO (bI/Iryp, PaBCHCTBO
TPCYT'OJIbHUKOB; IMapajUICIIbHOCTb U TNECPHCHAUKYIISIPDHOCTD IMPAMBIX, YI'OJI
MCIKAY MPAMBIMHA, NICPIICHAUKYIISIP, HAKIIOHHAA, IIPOCKIUA, HO,Z[O6I/IG (1)I/Il“yp,
HO,I[O6HBI€ TPEYrOJIbHUKU, CUMMCTPUA OTHOCUTCIIbHO TOYKH H HpHMOﬁ;
YMCHHUEC pPACIO3HABATb PAaBCHCTBO, CHUMMCTPHUIO U HO,Z[O6I/Ie Q)Hryp,
MapaJUICJIbHOCTb U NCPICHAUKYIIIPHOCTD HPSAMBIX B OKPYKAIOIIEM MUPC

11

'YMeHue omnepupoBaTh MOHATHSAMU: JJIMHA, PACCTOSHUE, Yroil (BEIWYHHA
yria, CAHYC U KOCHHYC yTJia TPeyroJbHUKa), TUIOIIA/(b; YMEHUE OIICHUBATh
pa3Mepbl TPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHUE
MPUMEHSTh (POPMYIBl MEPUMETPa U TUIOIMIATU MHOTOYTOJIBHUKOB, IJIMHBI
OKPYKHOCTH u IO AU Kpyra, obneMa MIPSMOYTOJIBHOTO
[apasulesIenuIe1a; YMEHHE MIPUMEHSATH MpU3HAKU PaBEHCTBY|
TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJbHHUKA, TEOPEMY)
[Tudaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS ISl BBIUMCICHUS JIJIUH,
aCCTOSIHUM, MoIaaei

12

'YMeHue I/I306pa)I(aTB IIJIOCKHEC q)HprBI u HnXx KOM6I/IH8.LII/II/I,
IMPOCTPAHCTBCHHBIC (I)I/IprBI OT PyYKH, C€ [IOMOHIBIO  UYCPTCIKHBIX
MHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TEKCTOBOMY HWJIN CUMBOJIBHOMY]
OITMCAHHTO

13

'YMeHue onepupoBaTh MOHATHSIMM: MPSMOYTOJIBHAsE CUCTEMAa KOOpJUHAT;
KOOpAMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHHUE BEKTOpPA HA|
UKMCIIO0, CKAJIIPHOE TIPOM3BEJCHUE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPBI U KOOPJAWHATHI JJIsl IPEACTABICHUS JAHHBIX M pEIleHUs 3a/1ad, B
TOM YMCJI€ U3 IPYTUX Y4EOHBIX MPEJAMETOB U PEIbHOM KU3HH

14

'YMmenune OIICPpHUPOBATH TOHATUAMM: CTOJIOMKOBEIE U KPYTOBBIC JUAarpaMMal,
TaOnuIel, cpeaHee  apudMeTHUYecKoe, MeauaHa, HauOoibliee U
HarMEHbIIIEe 3HAYCHWs, pa3Max YHCIOBOTO HaOopa; YMEHHE HW3BIIEKAaTh,
MHTEPIIPETUPOBATh U MPE0OpPa30BbIBaTh HH(POPMAIIHIO, TPEICTABICHHYIO B

TabyMiax ¥ Ha JuarpamMmax, OTPakarolllyl0 CBOMCTBA M XapaKTEPUCTHKY




pEaNbHBIX IIPOLIECCOB W SIBJICHUM; YMEHUE paclO3HABaTb W3MEHUYUBBIC
BEJIMYMHBI B OKPYKAIOLIEM MUPE

15 YMeHHre omnepupoBaTh MOHSTUSMHU: CIy4allHbI ONBIT (CIy4ailHBINA
DKCIIEPUMEHT),  JJIEMEHTApHOE  COOBITHE  (3JEMEHTapHBIA  HCXOJ)
CIIy4aifHOTO OIIbITa, CIYyYailHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMECHHE
HAXOJUTh  BEPOSTHOCTH  CIIy4aHBIX  COOBITMIA B ONBITaX  C
[PAaBHOBO3MOXHBIMU 3JICMCHTAPHBIMUA COOBITUSIMU; YMEHHE PEIIaTh 3a/1a4u
METOJIOM OpraHM30BaHHOIO Iepedopa M C HCIOJIB30BAHUEM IPABUIIA
YVMHOXXEHHS; YMEHHE OIICHHBATh BEPOSTHOCTH peaJbHBIX COOBITHIA W
SIBJICHUM, TOHUMATh POJIb MPAKTUYECKU JIOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITUI B OKPYXAIOIEM MHPE M B JKU3HHU; 3HAKOMCTBO C TOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET W €ro
[POJIBIO B MACCOBBIX SIBIICHUSIX

16 'YMeHue BeIOMpATh MOAXOASIINN U3YYEHHBIM METOM JUIsl pElICHHsS 3a/1a4H,
[MPUBOJIUTh MPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U
PKU3HU, pPACIO3HABaTh MPOSBJICHUE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE,
ONMCHIBATh OTJIEJbHBIC BBIJAIOIIMECS PE3YIbTAThl, MOJYYEHHBIE B XOJE
[Pa3BUTHS MAaTEMATHKH KaK HayKH, NMPUBOJHWTH MPUMEPHI MATEMATUUYECKUX
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

11

Harypasibable u nensie yncna. [IpusHaky 1enMMOCTH HEIbIX YUCE

1.2

(OOBIKHOBEHHBIE U JIECSITUUHBIE JPOOU, MPOLEHThI, 0ECKOHEUHBIE IEPUOANYECKUE IPOoOU

1.3

PanmoHanpHBIC YHCIA. ApI/I(i)MeTI/I‘leCKI/Ie oncpalu ¢ paluOHAJIIbHBIMU YUCJIAMU

14

I[eﬁCTBHTeHLHBIe qucia. ApI/ICI)MeTI/I"IeCKI/Ie Ooricpatu C JIEHCTBUTEIbHBIMHU YHCIaMHU

1.5

[TpuOnKeHHbIE BBIYMCICHHS, TIPaBUJIa OKPYIJICHUS, MPUKHUIKA U OICHKA Pe3yNabTaTa
BBEIYUCIICHUN

AnrebpanuecKkie BhIpaXKeHUs

2.1

bykBeHHbIE BhIpaKeHHUS (BBIPAXKEHHSI C TEPEMEHHBIMM)

2.2

CteneHb c 1enbIM Mnoka3areineM. CTeneHb C palMoHAIbHBIM Moka3areiaem. CBoiCTBa
CTCIICHU

2.3

MHOTrO4YJIEHBI

2.4

Anrebpanyeckas ApoOb

2.5

Apudmernueckuil KopeHb HaTypaibHOH creneHu. /[leiictBus c¢ apudmernueckumu
KOpHSIMU HaTypaJIbHOW CTETIEHU

ypaBHCHI/ISI 1 HCPABCHCTBA

3.1

L[CJ'IBIC )41 ,Z[pO6HO-paI_II/IOHaHBHBIC YpaBHCHHA. Cucrtemsl 1 COBOKYITHOCTH ypaBHeHI/Iﬁ

3.2

L[CJ'IBIC )41 ,Z[pO6HO-paI_II/IOHaJIBHBIC HCPABCHCTBA. CucteMsl 1 COBOKYITHOCTHU HCPABCHCTB

3.3

Penrenyie TEKCTOBEIX 3a1a4

UrncnoBbie IIOCJICAOBATCIBHOCTHU

4.1

[ToclienoBaTENLHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN

4.2

ApudmeTnueckasi U reoMeTpuyeckas nporpeccuu. opmyna ClI0XKHBIX TPOIEHTOB

DyHKIMHU




5.1.

DyHKIuMsA, crnocoObl 3amanus ¢yHkumu. ['padpuk ¢yHkuuu. OOnacTe onpeneneHus u
MHOXecTBO 3HaueHHi QyHkiuu. Hymun ¢yskmoun. [IpomexxyTku 3HAKOMOCTOSIHCTBA.
[IpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl ¥ MHHUMYMBI (DYHKIUH.
Haunbospiiee 1 HanMeHblIee 3HaYeHUE (PYHKIIMK Ha TPOMEKYTKE

KoopauHaTel Ha IPSIMOM U IIIIOCKOCTH

6.1

KoopauHatHas npsmast

6.2

/lexapTOBBI KOOPAMHATHI HA MJIOCKOCTH

['ecomeTpus

7.1

['eomeTpryeckue GUrypsl 1 UX CBOMCTBA

7.2

TpeyroabHUK

7.3

MHOTrOyroJibHUKH

7.4

OKpY’>KHOCTb U KpYyT

7.5

I/I3MepeHHe TCOMCTPHUICCKUX BCIMINH

7.6

BekTops! Ha IIJIOCKOCTH

BeposiTHOCTh U CTaTUCTUKA

8.1

OmnncarenbHas CTaTUCTHKA

8.2

BepositTHOCTD

8.3

KomMmOnHaTropuka

8.4

MHoOKecTBa

8.5

['padnl




