®PI1 no matematvke 6a30BOro ypoBHsi: AobaBunu koandukaTop TpeboBaHun K pesynbtatam ocsoeHust OOIT,
oTAenbHo  Bbigenunu  TpeboBaHus kK pesynbTaTtam  ocBoeHuss  OOIll, npoeepsiemble Ha OI3.
®PT1 no matemaTuke yriybneHHOro ypoBHs: 406aBNAM BO3MOXHOCTb KOPPEKTUPOBKK 0BLLErO Yncna Yacos.

noanyHKT 147.2 nononHuTe NnognyHkTom 147.2.11.1 cnegyowero CoagepxaHus:

"147.2.11.1. Bo3aMOXHa KOpPpPEKTUPOBKa OOLLEro 4mncrna 4acoB, PEKOMEHAOBAHHbIX AN U3y4eHuUs NpegMeTa, C
y4eTOM MHOMBMAYarbHOro nogxofa obpasoBaTeribHbIX OPraHn3auui K yrinybneHHOMY N3y4eHuio MaTteMaTurkn, B paMkax
cobntogeHnsa TrMrMeHNYeCcKNX HOPMaTMBOB K HeJeNbHON 0Opa3oBaTenbHOM Harpyske.";

noanyHKT 147.4 oononHUTL NoanyHKToM 147.4.1.8 cnepytoLLero CoaepxaHus:

"147.4.1.8. Bo3amoOXHa KOPPEKTMPOBKa OBLLErO YKCa YacoB, PEKOMEHAOBAHHbIX A4S U3y4eHns y4eBGHoro Kypca, ¢
y4eTOM MHAMBUAYaAnNbHOro noaxoda obpasoBaTeslbHbIX OpraHu3auuin K yrinybneHHoMy usydeHunto anredpbl, B pamkax
cobntogeHNsa TrMrMeHNYeCcKNX HOPMaTMBOB K HeJeNbHON 0Opa3oBaTenbHOM Harpyske.";

noanyHkT 147.5 gononHuTb nognyHkToMm 147.5.1.5.1 cnegyroLlero cogepxaHus:

"147.5.1.5.1. Bo3amoxxHa KoppeKkTupoBKa 0bLLEero YMcna 4acoB, peKOMeHAOBaHHbIX AN U3ydeHus y4ebHoro Kypca,
C Y4ETOM MHAMBUAYANbLHOro Nnogxoaa obpasoBaTenbHbIX OpraHn3aumi K yrinyeneHHOMY N3y4YeHuio reoMeTpum, B pamkax
cob6ntoaeHNsa T’MrMeHNYeCcKNX HOPMaTMBOB K HeJeNbHON 0Opa3oBaTenbHOM Harpyske.";

noanyHkT 147.6 AononHUTbL NognyHKToM 147.6.1.4.1 crnefyoLlero cogepXaHus:

"147.6.1.4.1 Bo3aMOXHa KOpPPEKTMPOBKa 0OLLEero Yymcna 4acoB, peKoMeHA0BaHHbIX ANs U3ydeHus y4ebHoro Kypca,
C y4eToOM MHOMBMAYaANbHOro noaxoaa obpasoBaTerlbHbIX OpraHuM3auumn K yrinybrneHHOMY W3YYEeHU0 BEPOATHOCTU U
CTaTUCTVKK, B paMKax cobniogeHnst TurmeHnYecknx HopMaTMBOB K HelenbHOW 06pa3oBaTenbHOM Harpyske.";

"146.8. B dpbepgepanbHbIX U pervoHanbHbIX npouegypax oueHKn kavyecTBa obpa3oBaHns MCNOMb3yeTcs nepeyeHs
(kogudukaTop) pacnpedeneHHbIX Mo Knaccam npoBepsaeMblx TpeboBaHUM K pe3ynbTaTtaM OCBOEHWS OCHOBHOWN
obpaszoBaTenbHON NPorpaMmMbl OCHOBHOrO obLLero obpasoBaHns U 3fIEMEHTOB COAEPXKaHMA N0 MaTeMaTyKe.

MpoBepsieMble TpeGoBaHKS K pe3ynbTaTamM OCBOEHUsS] OCHOBHOW
obpasoBatenbHOM NporpaMmmsl (5 knacc)

Koa MpoBepsieMble NpeamMeTHble pe3yribTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTeNibHOM NporpamMmmbl
npoBepsieMoro OCHOBHOr0 06Lero obpasoBaHus
pesynbTaTa

1 Yucna n BbluUcneHnst

11 MoHuMaTb ¥ NpaBUIbHO YNOTPEBNSATL TEPMUHBI, CBSA3aHHblE C HaTypanbHbIMW YMCramu,
' OBbIKHOBEHHBLIMMW U AECATUYHBIMU APObAMHU

12 CpaBHvBaTb U ynopsaoduBaTh HaTypanbHble YuCra, CPaBHMBATb B MPOCTEMLUMX CRy4dasx
) OObLIKHOBEHHbIE Apobu, AecATUYHbIE Opo6Yu

13 COOTHOCUTL TOYKY Ha KOOPAWHATHOW (YMCITOBOWM) NPSIMON C COOTBETCTBYIOLLUM €M YMCIIOM U
' n3obpaxaTtb HaTypasbHble YMCna TOYKaMU Ha KOOPAMHATHOM (YMCNOBOM) NPSIMOW

14 BbinonHaTe apugmeTnieckme [ENCTBMSA C HaTypasibHbIMU 4YMcriaMu, C OObIKHOBEHHBLIMU
' Opo6sMM B NPOCTENLLMX CryYasax

15 BbINONHATE NPOBEPKY, NPUKUAKY pe3ynbTaTta BblYUCIIEHWI

1.6 OkpyrnaTe HaTyparsbHble Ynucna
2 PelwweHune TekcToBbIX 3aga4

21 PewaTtb TekcToBble 3agayvM apudMeTU4eckMm crnocobom M C MOMOLLbIO OpPraHW3OBaHHOMO
' KOHeYHoro nepebopa Bcex BO3MOXHbIX BAPUAHTOB

59 PewaTtb 3agauyn, cogepxallime 3aBUCMMOCTW, CBA3bIBAOLIME BENWYMHbBI: CKOPOCTb, BpEMS,
' paccTosiHue, LieHa, KONM4eCcTBO, CTOUMOCTb
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2.3 Mcnonb3oBaTb KpaTkue 3anuncu, CXemMbl, Tabnmupbl, 0603Ha4YeHUs1 NpU peLleHn 3agaq
24 Monb3oBaTbCA OCHOBHLIMWU eAVHULAMU U3MEPEHUS: LieHbl, MacCbl, PacCTOSHUSA, BPEMEHMU,
' CKOPOCTMU, BblpaxkaTb O4HW eAVHULbI BENWYUHBI Yepes apyrue
M3Bnekatb, aHanu3npoBaTtb, OLEHMBaTb WHGPOPMaUWO, NPeAacTaBneHHyio B Tabnuvue, Ha
25 cTtonboyaTton Auarpamme, WHTEPNPETUpoOBaTb MPEeACTaBfEHHble AaHHble, WCMNONb30BaTh
OaHHble NpW peLleHnn 3agad
3 HarnagHasa reomeTtpus
31 Monb3oBaTbCA reoMeTpudeckMMM MOHATUMAMMU: TOYKa, npsMasi, OTpes3oK, Iyd, yron,
' MHOTMOYroSibHUK, OKPYXXHOCTb, KpYr
39 MpuBOoaMTE MpuUMepbl OOBLEKTOB OKPYXKalolero Mupa, WMerWnx ¢opMy U3yYeHHbIX
' reomMmeTpudeckux puryp
33 VMcnonb3oBaTb TEPMUHOMOIMIO, CBS3AHHYIO C yrniamu: BepLUMHa CTOPOHA; C MHOIOYrofbHUKaMU:
' yron, BepLunHa, CTOpoHa, AMaroHarnb; C OKPY>KHOCTbIO: paguyc, AMaMeTp, LeHTp
34 N3obpaxaTb n3ydeHHble reomeTpuyeckme urypbl Ha HENMMHOBAHHOWM U KneT4yaTon Bymare ¢
' MOMOLLIbIO LMPKYISA U NINHENKN
35 Haxoautb AnuvHbl OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHNEM C MOMOLLBIO NIMHENKKW, CTPOUTb
) OTpe3Ku 3adaHHOWN AfMHbI; CTPOUTb OKPYXHOCTb 3afaHHOro paguyca
36 VMcnonb3oBaTb CBOMCTBA CTOPOH M YrNOB MPSIMOYrofibHUKA, KBagpata Afs UX MOCTPOEHus,
' BblYMCIIEHUs Nrowaam u nepyumeTpa
37 BbluMcnate nepyMeTp M nnowanb Keagparta, NPAMOYronbHUKa, uryp, COCTaBfEHHbIX W3
' NPSIMOYrONIbHUKOB, B TOM Yucrie puryp, n3obpaxxeHHbIX Ha kneTyaTon Gymare
38 Monb3oBaTbCA OCHOBHLIMW METPUYECKMMWU €AUHULAMW W3MEPEHUS AONWHbI, Nrowanu;
' Bblpa)kaTb O4HW €QMHULbI BENUYMHBI Yepes apyrue
39 PacnosHaBaTtb napannenenunea, kyd, ucnonb3oBaTb TEPMUHOSOIMIO: BEPLUUHA, peOpo, rpaHb,
' N3MepeHus; HaXOANTb U3MEPEHUS Napannenenuneaa, kyba
3.10 Bbluncnsate obbem kyba, napannenenunega nNo 3adaHHbIM M3MEPEHUsIM, MOMb30BaTbCs
' eguHMLamMm nsmepenns obbema
311 PewaTtb HecnoxHole 3agayn Ha M3MEPEeHUe reoMEeTPUYECKUX BEMUYUH B MPaKTUYECKUX
’ cuTyaumax
Tabnuua 11.1
lMpoBepsieMble anemeHTbl cogepxaHus (5 knacc)
Kog MpoBepsieMblil 3NIEMEHT COAEPKaHUS
1 HaTtypanbHble Ynucna v Hynb
11 HatypanbHoe yncno. Pag HaTypanbHbix Ymucen. Yucno 0. U3obpaxeHune HaTypanbHbIX Yucen Toukamu
' Ha KoopAMHATHOW (YMCNOBOW) NPSIMOW
1.2 MosnumoHHaga cuctema cuucrneHud. Pumckasa Hymepauma. lecatuyHaa cuctema cymcneHus
13 CpaBHeHue HaTyparnbHbIX YACES, CpaBHEHME HaTyparbHbIX Yicen ¢ Hynem. OKpyrneHve HaTypanbHbIX

yucen

CnoxeHwue, BbliUTaHNE, YMHOXEHUE U AeneHne HaTypanbHbiX Yyucern. CBOWCTBO HyNst NPU CIOXEHUU,
14 CBOWNCTBA HyNs U €AMHULBI TPU YMHOXEHWUW. [NepemecTuTensHoe u codeTaTernlbHoe CBOMCTBA (3aKOHbI)
CMNOXEHUs1 U YMHOXEHUWs, pacnpegenvrenbsHoe CBONCTBO (3aKOH) YMHOXEHUsI

Mcnonb3oBaHue 6YKB ana  obo3Ha4YeHuss HeM3BEeCTHOr0 KOMMOHEeHTa W 3anucu  CBOWCTB

15 o o
apudmMeTUYecKnx OencTBumn




Henvtenu un KpaTHble Ynucna, pa3riokeHne Ha MHOXUTEIN. npOCTbIe N COCTaBHbIE Yncna. |_|pI/13HaKM

1.6
nenumocTu Ha 2, 5, 10, 3, 9. leneHne c octatkom
1.7 CreneHb ¢ HaTyparnbHbIM Moka3aTtenemM. 3anuck Yucna B BUAE CyMMbI pPa3psifHbIX criaraembixX
Uucnosoe BblpaxeHue. BbluMcneHne 3HayYeHWn YUCNOBLIX BbIPaXeHWUA, MOPAOOK BbINONHEHUS
1.8 aencteuii. Mcnonb3oBaHue MpuU BblYUCMEHUAX MEepPeMeCcTUTENbHOTO M coYeTaTeNnbHOro CBOWCTB
(3aKOHOB) CMOXEHMA N YMHOXEHMWA, pacnpeaenuTenbHOro CBOMCTBa YMHOXEHUS
2 Opobu
MpencTaBneHune o 4pobu kak cnocode 3anucu Yyactu BennimHbl. ObbIKHOBEHHbIE Apobu. [NpaBunbHble
21 N HenpaBuibHble Apobu. CwmewaHHas p[JpoOb, NpeAacTaBneHWe CMelaHHoW Jpobu B Buae
' HenpaBuIbHOW ApobM U BblAENEHUE LEerion 4acTu Yncna mM3 HenpasurbHoOM Apobu. N3obpaxeHue
apoben ToukaMy Ha YNCITOBOW MPSIMOM
29 OcHoBHoe cBoricTBO apobu. CokpalleHne apoben. MNpuBegeHne apobu K HOBOMY 3HaMeHaTento.
' CpaBHeHue gpoben
23 CnoxeHue u BbliuTaHMe pgpobeii. YMHOXeHWe W perneHve Opobeld, B3auMHO-obpaTtHble Opobu.
' HaxoxaeHue 4actu ueroro 1 Lesnoro no ero 4yactu
24 HecatnyHaa 3anucb pgpoben. [peacrtaBneHMe [ecsTUMHOM Apobwu B Buae OObIKHOBEHHOM.
' N300paxkeHne gecaTuyHbix gpober Toukamum Ha YmcnoBoun npsamon. CpaBHEHME AeCATUYHbIX apoben
2.5 ApndmeTrieckue AencTBmsa ¢ AeCATUYHbIMKU Apobamu. OkpyrneHne gecaTudHbiX gpoben
3 PelwueHune TekcToBbIX 3aga4
3.1 PelueHne TekcToBbIX 3a4a4 apMdpMeTUIECKMM CNocoOoM
3.2 Pewenne normvveckmx 3apgadv. Pewenne 3agady nepebopom BCeX BO3MOXHbBIX BapWaHTOB.
’ Vicnonb3oBaHue nNpu pelleHun 3agad Tabnuy u cxem
PeweHne 3apadv, cogepxawumx 3aBUCUMOCTW, CBSA3bIBalOWME BEMWYUHBL: CKOPOCTb, BpeMms,
3.3 paccTosiHMe, LEHY, KONMWYECTBO, CTOUMOCTb. EAWHMUBI u3MepeHusi: Maccbl, 0Obema, LEeHbl,
paccTosiHUSA, BpeMeHU, ckopocTh. CBA3b MeXay eanHMLamMm N3MepPEHNs Kaxkaon BENMYUHbI
3.4 PelueHne OCHOBHbIX 3agay Ha Apobu
35 MpencTtaBneHne gaHHbIX B Buae Tabnuy, ctonbyaTeix Anarpamm
4 HarnagHasa reomeTtpus
41 HarnsaHble npeactaBneHus o ourypax Ha nNiockocTu: Touka, NpsiMasi, OTPe3oK, NyY, yron, fioMaHas,
’ MHOIOYroSIbHUK, OKPY>KHOCTb, KpYr. Yron. MNpsiMon, oCcTpbIi, TYNoW 1 pa3BepHYTbIN Yribl
49 OnvHa oTpeska, MeTpuyeckue eavHuubl AnuHbl. [OnvHa nomaHomn, nepumeTp MHOroyroslbHuKa.
' M3mepeHre n nocTpoeHre yrnos ¢ NOMOLLBIO TpaHcnopTmpa
43 HarnagHble npeacraBneHuns o curypax Ha MAOCKOCTW: MHOrOYrofibHUK, MPsiIMOYronbHUWK, KBagparT,
' TPEeyronbHUK; 0 paBeHCTBE huryp
N3obpaxeHune curyp, B TOM yucre Ha knetdaton Oymare. MocTpoeHve koHUrypauum us 4Yactemn
4.4 NPSAMON, OKPY>KHOCTW HA HENMHOBAHHOW U KneT4yaTon Bymare. icnonb3oBaHWe CBONCTB CTOPOH U YIIOB
NpsIMOYrofbHUKa, KBagpara
45 Mnowaab NpSMOYronibHMKa Y MHOMOYTONIbHUKOB, COCTaBMEHHbIX U3 MPAMOYrOfbHVKOB, B TOM 4YuMChe
' duryp, nsobpaxeHHbix Ha knetTyaTon 6ymare. EQnHuLbl nsmepeHns nnowiaau
HarnsaHble npefctaBneHnst 0 NPOCTPaAHCTBEHHBLIX ourypax: NpsiMOYronibHbIA napannenenunea, kyo,
4.6 MHOrorpaHHuku. MiaobpaxeHne NpocTennx MHororpaHHuKkoB. Pa3BepTku Kyba u napannenenvnega.
CospaHune Mopgernen MHOrorpaHHUKOB (M3 Gymaru, NPoOBOMOKK, NNACTUMNMHA U APYrnX MaTepunanos)
4.7 O61bem npsmoyronbHOro napannenenunega, kyba. EguHulbl uamepeHus obbema

Tabnvua 11.2




MpoBepsiemble TpeboBaHMA K pe3ynbTaTaM OCBOEHUS OCHOBHOM
obpaszoBatenbHOM NporpaMmebl (6 knacc)

Kog MpoBepsieMble NpeaMeTHbIE pe3yrnbTaTbl OCBOEHMS OCHOBHOM 0Opa3oBaTeflbHOM NporpamMmel
npoBepsieMoro OCHOBHOr0 06LLero obpasoBaHus
pesynbTaTta
1 Yucna n BbluncneHns
11 3HaTb M NOHVMMaTb TEPMWHbI, CBA3aHHbIE C Pas3NMYHbIMKM BMAAMWU Yucen u cnocobammn umx
' 3anucu, nepexoaunTb (€Crv 3TO BO3MOXHO) OT 04HON (bOpMbI 3anucK Ymicna K Apyrom
12 CpaBHvBaTb W ynopsigouvMBaTtb Lefble 4Yucra, OObLIKHOBEHHbIE W OecATUYHble [podw,
' CpaBHUBAaTb YMCna OAHOro U pasHbIX 3HAKOB
BbinonHATb, coyeTass YCTHble W MUCbMEHHbIE MpUeMbl, apumMeTudeckue OeUCTBUA C
1.3 HaTypanbHbIMWU W UEeNbIMW  4YuCnaMu, OObIKHOBEHHbIMW W  OECATUYHbIMK  OpobaAMM,
NOMOXWUTENbHBIMU U OTpULATENbHBIMW YUCaMU
BbluMCNATb 3HAYEHUS YUCIIOBBIX BbIPaXeEHWN, BbINOMHATL NPUKUAKY W OLEHKY pesynbraTta
1.4 BbIYMCNEHUNA, BbIMNOMHATL NpPeobpa3oBaHMs 4YUCIIOBLIX BbLIPAXEHUI Ha OCHOBE CBOWCTB
apndMeTUYECKNX AENCTBUN
15 OkpyrnsaTh Lernble Yncna n 4ecaTudHble 4pobun, HaxXoauTb NPUBIIVKEHMS Ymcen
16 COOTHOCUTb TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYHOLLMM €M YNCITOM U n3obpaxaTb
' yucna ToukamMmu Ha KOOPAMHATHONM NPSIMOW, HAXOAWUTb MOAYSb Ynucna
1.7 COOTHOCUTb TOUKY B MPSIMOYrOflbHOW CUCTEME KOOPAMHAT C KoopAnHaTaMu 3TOM TOYKM
1.8 OkpyrnsaTh Lernble Yncna n 4ecaTudHble 4pobu, HaXoaUTb NPUBNVKEHMS Ymcen
2 YuncnoBble 1 OyKBEHHbIE BblpaXXeHUS
51 MoHMmaTb 1 ynoTpebnatbh TEPMUHBI, CBA3aHHbIE C 3aNUCbI0 CTENEHN YUCHa, HAaXoaUTb KBagpaT
' 1 Ky6 ymcna, BbIMUCNSATb 3HAYEHUS] YNCTIOBbLIX BbIPAXEHWN, COAePXKaLLUX CTENEHN
29 Monb3oBaTbCA MpuU3HakaMy OenUMOCTU, packnagbiBaTb HaTypanbHble 4ucra Ha npocTble
) MHOXUTENN
2.3 Monb3oBaTbca MacwTaboM, COCTaBNATE NPOMOPLIMM U OTHOLLEHUS
24 Ucnonb3oBaTtb GykBbl Ans O0BO3HAYEHWS 4Yucen nNpu 3anucu MatemaTUdecKUX BbIPaXeHWUN,
' COCTaBnATb OYKBEHHbIE BbIpaXeHWSA U (hopMyrbl, HAXOAUTb 3HAYEeHMSA GYKBEHHbBIX BbIPaXXeHUN
25 HaxoauTb HeM3BeCTHbIN KOMMOHEHT paBeHCTBa
3 PelweHune TekcToBLIX 3aga4
3.1 Pewatb MHOrowaroBble TEKCTOBbIE 3a4a4un apuMeTNIECKUM Cnocobom
3.2 Pewartb 3agayu, cBaA3aHHble C OTHOLLIEHWEM, MPOMNOPLUOHANBHOCTBIO BEMWMYUH, NpoLEeHTamu,
' pellaTtb TPM OCHOBHbIE 3aa4n Ha Apobu 1 NPOLEHTHI
Pewartb 3agjauyun, cogepxaline 3aBUCUMOCTU, CBA3bIBAKOLNE BENUYMHBI: CKOPOCTb, BpeMs,
33 paccTosiHUe, LIEHY, KONMYECTBO, CTOMMOCTb, MPOM3BOOUTENBHOCTb, BpeMsi, 06beM paboThl,
' nucnonb3yss apudmMeTudeckue [OEencTBus, OLEHKY, MPUKMAKY; MOonb3oBaTbCA efuHuuamu
N3MepeHns COOTBETCTBYIOLLNX BEMNUYMH
3.4 CocTaBnaTb 6yKBEHHbIE BbIPaXXEHNA NO YCIOBMIO 3a4a4um
M3Bnekatb MHoOpMauuo, NpeacTaBneHHylo B Tabnuuax, Ha JIMHEWHOW, cTonbvaton unm
35 KpyroBown aAmnarpammax, MHTepnpeTMpoBaTh NpeacTaBreHHble AaHHbIe, UCNOMNb30BaTh AaHHbIE
npu peLleHnn 3agad
3.6 MpeacTtaBnaTb MHPOPMAaLMIO C MOMOLLbIO TabNUL, IMHENHONM U CTONOYaTON AnarpaMmm
4 HarnagHas reomeTpus




MpuBoOUTL MpUMEpPbl OGBLEKTOB OKpYXaloLWero Mupa, UMelWnx ¢opMy M3yYeHHbIX

4.1 reomMeTpuYecKnX MNOCKUX M NPOCTPAHCTBEHHbIX Uryp, NpUMepbl PaBHbIX U CUMMETPUYHBLIX
curyp
M3o00paxaTb C MOMOLLbIO LIMPKYNS, JIMHENKW, TpaHCMOpPTUpPA Ha HENMHOBAHHOM U KneTt4yaTon
4.2 Oymare n3y4yeHHble MOoCKMe reomMeTpudeckme Urypbl U KoHUrypauumn, CUMMETPUYHBLIE
dourypbl

Monb3oBaTbCsi rEOMETPUYECKMMU MOHATUAMM: PABEHCTBO OUryp, CUMMETPUSI; NCMOSb30BaTb

4.3 o
TEePMUHOIOIrn0, CBA3aHHYO C CMUMMEeTpuUen. oCb CUMMETPUN, LLEHTP CUMMETPUN

HaxoguTb BENUYMHBI YIIIOB U3MEPEHUEM C MOMOLLbIO TPaHCNoOpPTMpa, CTPOUTL Yribl 3a4aHHON
4.4 BEMWYMHbI, NONBb30BaTbCA MPW pelleHnn 3agady rpagycHoM Mepoln YrioB, pacrno3HaBaTb Ha
yepTexax oCTpbln, NPSAMON, pa3BEPHYTLIN U TYNOW Yribl

BbluncnaTb AONNHY niomMaHowu, nepuMmeTp MHOroyroJfibHuKa, nmnonb3oBaTtbCA eanHuuamum

4.5
N3MepeHns ONuHbI, BbipaXaTb OAHW eANHWLbBI U3MEPEHMS ONNHBbI Yepes apyrve
46 Haxogutb, ncnonb3ysi YepTexHble WMHCTPYMEHTbI, PaCCTOSIHUS: MeXay LBYMSI TOYKamu, OT
' TOYKM OO NPSIMOW, ANUHY NYTW Ha KBagpaTHOM ceTke
Bbluncnsate nnowans uryp, CoctaBneHHbIX U3 NPSMOYrofIlbHUKOB, UCMOSb30BaTb pa3bueHne
47 Ha NPSMOYroSilbHUKW, Ha paBHble burypbl, JOCTpauBaHWe A0 NPSIMOYrofibHMKa, NoMb30BaTbCs
' OCHOBHbIMU €ANHMLAMMW U3MEPEHMS NIOLWAaaW, BelpaXkaTb O4HWN eANHULBI U3MEPEHUS MITOLLaamn
yepes gpyrue
48 PacnosHaBaTb Ha Mogensix M M300paxeHusix nupamuay, KOHYC, LMIUHAP, WCMOSb30BaTb
' TEPMUWHOMOrno: BepLunHa, pedpo, rpaHb, OCHOBaHWe, pa3BepTka
4.9 M3ob6paxaTb Ha kneT4yaTon Gymare NpsiMOyronbHbIN Napannenenunes,
410 Bbluncnsate obbeM npsAMOyronbHOro napannenenunega, Kyba, nonb3oBaTbCA OCHOBHbIMU
’ eguHMLamMm nsmepenns obbema
411 PelwaTtb HecnoXHble 3ajadn Ha HaxoXOeHWe reoOMeTPUYMECKUX BENUUUH B NPaKTUYECKUX
’ cuTyaumax
Tabnvua 11.3
[MpoBepsieMble anemeHTbl cogepxaHus (6 knacc)
Kog lMpoBepsieMblin 3NIEMEHT COAEPXKaHUS
1 HaTtypanbHble Yncna

ApudpmeTnyeckme AeNCTBMA C MHOMO3HaYHbIMU HaTypanbHbIMW YMcnamMu. YMcrnoBble BblpaXkeHwus,
1.1 nopsaoK AeWCTBUIN, UCMOMb30BaHMe CKOOOK. Vicnonb3oBaHme npu BbIYUCNEHUSX NEPEMECTUTENBHOrO
N codeTaTeNbHOrO CBOMCTB CMOXEHNS U YMHOXEHUs!, pacnpefenmTenlbHOro CBOMCTBA YMHOXEHUS

1.2 OkpyrneHue HaTypasnbHbIX YUCEN

13 Henvtenn un kpatHble 4ucna, Havbomnbwui obWMN JenuTenb U HauMeHbluee obliee KpaTHoe.
' HdenvmMocTb CymMMbl 1 NPOM3BEAEHUS

14 [eneHne c octaTtkom

2 Opobn

21 OObIkHOBEHHass [Opobb, OCHOBHOE CBOWCTBO ApoOwu, cokpaweHue gpoben. CpaBHeHWe #
' ynopsigovmBaHue gpoben

29 PeweHne 3agay Ha HaxoXaeHWe 4acTy OT LEeNioro M Lenoro no ero yactu. [pobHoe 4ucrno kak
’ pesynbTaTt geneHus

53 MpencTaBneHne gecsaTudHoOM Apodu B BuAae OObIKHOBEHHOM APOOU M BO3MOXHOCTb NpeacTaBneHus

0BbIKHOBEHHOW ApobY B BUAE AeCATUYHON




HecatnyHble ﬂ,pO6I/1 n mMeTpuyeckaa cuctema wmep. ApMCbMeTM‘-IeCKI/Ie OEeNCTBUSE U 4YUCNOBbIE

2.4
Bblpa)KeHUs1 C OObIKHOBEHHBIMUW U AECATUYHBIMY APO6AMY
o5 OTHoweHue. [eneHve B gaHHOM oTHoweHun. MacwTtab, nponopuus. MNMpumeHeHe nponopuuin npu
' peweHun 3agad
lMoHATne npoueHTa. BbluncrneHne npoueHTa oT BENUYUHBI U BEMNNYMHBI NO ee NpoueHTy. BeipaxeHue
2.6 NPOLEHTOB AeCATUYHbIMY Apobamu. PelleHve 3agay Ha npoueHTbl. BoipaXkeHne OTHOLWEeHWS BENUYUH
B NMpoueHTax
3 MonoxutenbHble 1 oTpUlaTeneHbIe YMcna
MonoxutenbHble W oTpuuaTenbHble 4ucna. Uenble uyucna. Mogynb uyucna, reomeTpuyeckas
3.1 WUHTepnpeTaumss Moaynst yucra. M3obpaxeHue 4yucen Ha KoopauHaTHOM npsiMon. Ywmcnosbie
npomexyTkn. CpaBHeHWe ymcen
3.2 ApumeTrieckne 4encTsua € NONOXKUTENbHBIMU N OTpULATESNbHBIMU YUCaMM
33 MpsamoyronbHasa cuctema KoopauHaT Ha MrockocTu. KoopamHaThl TOUKM Ha MiockocTuy, abeumcca u
' opauHara. [NocTpoeHue Tovek 1 uryp Ha KoopanHaTHOM NIIOCKOCTK
4 ByKBEHHbIE BblpaXeHus
lMpumeHeHne 6ykB ANa  3anMcy MaTemMaTU4eCKMX BbIPaXEHUn W  npegnoxeHun. CBoncTBa
4.1 apudmeTnyeckux OencTsuid. ByKBeHHble BbIpaXeHus U 4YucrnoBble MOACTAHOBKW. BykBeHHble
paBeHCTBa, HaxXoOX4eHne HeU3BECTHOro KOMNOHeEHTa
4.2 ®PopMynbl, hopmynbl nepumeTpa 1 NNoLaam NpsiMoyronbHUKa, kBagpaTa, obbema napannenenvnega
' n kyba
5 PelueHune TekcTOBbIX 3aga4
5.1 PelleHne TekcToBbIX 3agay apudmMeTU4eckum cnocobom
5.2 PelweHune nornyecknx sagad. PelleHve 3agay nepebopomM BCcex BO3MOXHbIX BApUaHTOB
PeweHne 3apay, coaepxawumx 3aBUCUMOCTM, CBA3bIBAKOLMX BEMWYUHBL: CKOPOCTb, BpeMms,
53 paccTosiHUe, LieHa, KONIMYEeCTBO, CTOUMOCTb, MPOM3BOAUTENBHOCTbL, Bpemsl, 06bem paboTbl. EanHMLb
' N3MEpEeHns: Maccbl, CTOMMOCTM, pPacCTOSHUS, BpemMeHu, ckopocTu. CBA3b Mexgy eauHuuamu
N3MepeHns Kaxxaon BennymHbl
5.4 PeweHne 3apay, cBsiI3aHHbIX C OTHOLUEHWEM, NPOMOPUMOHANBHOCTBIO BENWYUH, MpoLeHTamu;
' peLleHne OCHOBHbIX 3a4ay Ha Apobu 1 NPOoLEHTHI
55 OueHka 1 npukngka, okpyrneHve pesynbtata. CocTaBneHue GYKBEHHbIX BblpaXeHWi Mo YCrioBuio
’ 3a4aun.
56 lMpencrtaBneHne AdaHHbIX C MOMOLWbBK Tabnuy v guvarpamm. Crtonbyatble Auarpammbl. YTteHue
’ KpYroBbIX gnarpamm
6 HarnagHasa reomeTtpus
6.1 Touka, npsimas, OTpes3okK, fy4, yron, NOMaHasi, MHOrOYroflbHUK, YeTbIpeXyronbHUK, TPEYronbHUK,
‘ OKPY>KHOCTb, KpYr
6.2 B3aumHoe pacnonoxeHve ABYX NpsiMbIX Ha MAOCKOCTW, NapannenbHble NpsaMble, NepneHanKynsapHble
’ npamMble
6.3 N3mepeHne paccTosHuA: Mexay OBYMS TOYkamu, OT TOYKM OO0 NpsAMOKM, ANvHa maplpyTta Ha
' KBagpaTHOW ceTke
6.4 M3mepeHune 1 NocTpoeHne yrnos ¢ NOMOLLBIO TpaHcnopTmpa
6.5 Buagbl  TpeyronbHWKOB:  OCTPOYrOfbHbIW, MPSAMOYrOfbHbINA,  TYNOYrofbHbLIN, paBHOOEOpEeHHbIN,
' pPaBHOCTOPOHHUIA
6.6 YeTbipexyronbHUK. MNpamoyronbHuK, KBagpaT: UCNofb30BaHWe CBOMCTB CTOPOH, YrioB, AnaroHanemn




l/I306pa>KeHv|e reoMeTpun4ecknx d)mryp Ha HenMHOBAaHHOM 6ymare C uncnonb3oBaHMEM LINPKYNA,

6.7 o 2
NUHENKK, YyronbHWKa, TpaHcnopTupa. NocTpoeHus Ha kneTyaTon bymare
6.8 MepumeTp MHOroyrosibHMKa
6.9 MoHsiTve nnowaan curypbl, eanHULbl n3meperns nnowaau. MNpubnmxeHHoe nsmepeHve nnowagu

duryp, B TOM YUCNe Ha KBagpaTHOWN ceTke

6.10 MpubnmKkeHHoe M3MepeHne ANMUHbI OKPY)KHOCTU, NNoLLaam Kpyra

6.11 CuMMeTpus: LeHTpanbHas, oceBas 1 3epkarbHas. [ocTpoeHne CUMMETPUYHBIX Uryp

HarnsgHble npeactaBnieHMs O MPOCTPAHCTBEHHbIX durypax: napannenenuned, kyb, npusma,
nupammga, KOHycC, LMnMHAP, wap u cdepa. N3obpaxkeHne npocTpaHCTBEHHbLIX duryp. lMprvmepbl
pa3BEPTOK MHOrOrpaHHUKOB, LMNMHApa u koHyca. Co3gaHme mogenen npocTpaHCTBEHHbIX uryp (13
OGymaru, NpoBOSOKW, NIIACTUNMHA U OPYIMX MaTepranos)

6.12

6.13 MoHsTne obbema, eanHULbI 3mepeHns obbema. O6bem NPAMOYronbHOro Napannenenunena, kyba

Tabnvua 11.4

MpoBepsieMble TpeboBaHWSA K pe3ynbTaTaM OCBOEHMWSI OCHOBHOM
obpasoBaTenbHOM NporpaMmmsl (7 Kracc)

Koa [MpoBepsieMble NpeaMeTHbIe pe3yribTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTeibHOM NporpamMmmbl
NpoBEpPSIEMOro OCHOBHOro 06uero obpasoBaHusi
pesyrnbTaTa
1 Yucna u BblYUCTIEHNS
11 BbinonHaTe, co4yeTast YCTHble W MNUCbMEHHbIE MPUEMbl, apudmeTndeckMe LENCTBUSA C
' paunoHansHbIMK Yucnamm
HaxoouTb 3Ha4YeHWs1 YNCMNOBbLIX BbIPaXKEHWUN, MPUMEHSITb pa3HoobpasHble cnocobbl 1 Npuembl
1.2 BbIYMCMEHUST 3HAYEHUN APOOHLIX BbIPAXEHUN, cogepXalmnx OObIKHOBEHHbIE U OECATUYHbIE
apoou
Mepexoauntb OT ogHOM chopMbl 3anmcy Yncen K apyron (Npeobpas3oBbiBaTh 4ECATUYHYIO OPOOb
1.3 B OObIKHOBEHHYIO, OOLIKHOBEHHYIO B AECATUYHYIO, B YaCTHOCTU, B BECKOHEYHYI AECATUYHYIO
Apobb)
1.4 CpaBHuvBaTh ¥ yNnopsifounBaTh pauyoHarnbHble Yicna
1.5 OkpyrnsaTb ymcna
16 BbINONHATL MPUKUOKY W OULEHKY pe3ynbTaTa BbIYUCIEHMWIA, OLEHKY 3HAYEHUA YUCIOBbLIX
' BbIPaXXEHWA. BbINONMHATL AEVCTBUSI CO CTEMEHSAMW C HaTypasibHbIMU NokasaTensamu
1.7 MpUMeHATL NPU3HaKM OENUMOCTHU, Pa3fIoXXEHNE HA MHOXUTENWN HaTypasibHbIX YMcen

Pewartb npakTVKO-OPUEHTUPOBAHHbIE 3a4ayn, CBSA3AHHbIE C OTHOLUEHWEM  BEJIMYVH,
1.8 NPOMOPLMOHANBHOCTLIO BENUYMH, MPOLEHTaMW, WHTEPNPETMpPOBaTh pe3yrbTaTbl pPeLleHus
3agay C y4eTOM OrpaHUYeHUi, CBA3aHHbIX CO CBOMCTBaAMM paccMaTpuBaeMbIX OO bEKTOB

2 Anrebpanyeckume BblpaeHus

21 Mcnonb3oBaTh anrebpanyeckylo TEPMUHOMOTMIO M CUMBOJINKY, MPUMMEHSITb €e B Mpouecce
' ocBoeHus y4ebHoro matepumana

2.2 Haxoautb 3Ha4yeHus GYKBEHHbBIX BbIPAXXEHUIN NPU 3a4aHHbIX 3HAYEHUSAX NEePEMEHHbIX

23 BbinonHaTe npeobpasoBaHusi LEnoro BblpaXeHUss B MHOroYsnieH npvBedeHnem noao0HbIX
' cnaraembiX, packpbITUeM ckobok

24 BbINONHATE YMHOXEHME O4HOYSIEHA HA MHOTOYSIEH Y MHOTOYSIEHA Ha MHOMOYSIEH, MPUMEHSATb

dopMynibl KBagpaTa CyMMbl U KBagpaTta pasHoCTU




OcyLLI,eCTBJ'IﬂTb pa3noXeHne MHOro4neHoB Ha MHOXWUTEN C NMOMOLLIbIO BbIHECEHUA 3a CKOOKM

25 obLero MHOXWUTENsi, TrPYNNUPOBKU CraraemblX, MNpUMEHeHUs opMyn COKpaLLEeHHOro
YMHOXeHUSs
26 MpumeHaTb NpeobpasoBaHMa MHOMOYIIEHOB Af1S PELIEeHMs Pa3NnYHbIX 3a4ay M3 MaTtemaTuki,
' CMEXHbIX MpeaMeTOB, U3 pearnbHOW NpakTUKn
57 VMcnonb3oBaTb CBOMCTBA CTEMNEHEN C HaTypanbHbIMWU MokasaTenamu Ans npeobpas3oBaHus
' BblpaXKeHWUi
3 YpaBHeHUs U HepaBeHCcTBa
Pewatb nuHerHble ypaBHEHWS C OAHOW MNepeMeHHOMW, MPUMEHss npaBuna nepexoga oT
3.1 WCXOAHOro YypaBHEHUSI K paBHOCUMbLHOMY emy. [1poBepsiTb, SABMSAETCA M YUCNO KOPHEM
ypaBHeHusi
3.2 MNpumeHATb rpacduyeckne MeToabl NPY peLleHnn SIMHENHbIX YypaBHEHUN U UX CUCTEM
33 MopgbvpaTtb NpuMmepbl Nap 4Yucern, SBMSOWMXCA PELeHNEeM JIMHEWHOrO ypaBHEHUS C ABYMS
’ nepeMeHHbIMU1
34 CTpoutb B KOOPAMHATHOW NIOCKOCTU rpadvK NMMHENHOIO ypaBHEHUsSI C OBYMSA NEPEMEHHbIMMY;
' Nonb3yach rpacykom, NPUBOANUTL NPUMEPBI PeLLIEHUs YpaBHEHUS
35 Pewatb cucTtemMbl [BYX JNWHEWMHbIX YPaBHEHUA C ABYMSA MNEpPEeMEHHbIMW, B TOM 4uUcrie
' rpacumyeckm
36 CocTaBnsaTb U pellaTb NMHENHOE YpaBHEHWE UMMM CUCTEMY NUHENHBLIX YPaBHEHWUI MO YCNOBUIO
' 3ajja4un, UHTEPNPEeTUPOBaTb B COOTBETCTBUUN C KOHTEKCTOM 3aZiayu NOoMnyvYeHHbIN pesynbTaTt
4 KoopanHatbl 1 rpacukn. OyHKLMK
a1 M3o00paxaTb Ha KOOPAWHATHOM MPSIMOM TOYKW, COOTBETCTBYIOLLME 3a[aHHbIM KOopAuHaTam,
' nyyu, OTPE3KW, UHTEpPBarnbl, 3aNUCbiBaTb YNCMOBbLIE MPOMEXYTKM Ha anrebpandyeckom A3blke
4.2 OTmeyaTb B KOOPAMHATHOW NNOCKOCTWN TOYKM MO 3afaHHbIM KOOpAUHaTam
4.3 CTpounTb rpadmrKkn NUHENHBLIX PYHKLMI. CTpouTb rpaduk pyHKUMM Y = |X|
OnuceiBaTb C MOMOLLLIO (PYHKUNA U3BECTHbIE 3aBUCUMOCTU MeXAy BenM4MHamm: CKOPOCTb,
4.4 BpeMSsl, pacCTosiHWEe, LeHy, KONMYeCTBO, CTOUMMOCTb, MPOU3BOAMTENBHOCTb, BpeMms, 00bem
paboThbl
4.5 HaxoauTb 3HayYeHue OyHKLUM NO 3HAYEHUIO ee apryMeHTa
46 MoHumaTb rpaduyeckmn cnocob npeacTaBneHuss U aHanusa WHGopMauuW, U3BrekaTb U
' WHTEepnpeTUpoBaTb MHOPMAaLMIO U3 rpaddMKOB pearibHbIX MPOLECCOB U 3aBUCUMOCTEN
5 BepoaTHOCTb M cTaTUCTKKA
UuTaTe nHdopmaumio, npeactaBrieHHyo B Tabnuuax, Ha gnarpammax, npeacTaBnsiTb AaHHbIE
51 B BMAe Tabnuu, cTpoutb AuvarpaMmmebl (CTonbukosble (cTonbyaTble) U KpyroBble) N0 MaccuBam
3HaYeHun
59 OnuckbiBaTb M MHTEPNPETMPOBATL pearibHble YNCIOBbIE AaHHbIE, MPeACTaBNEHHbIE B Tabnmuax,
' Ha auarpammax, rpadukax
53 Mcnonb3oBaTb AnA  ONWCaHWA  [aHHbIX CTAaTUCTUYECKME  XapaKTepUCTUKK:  cpefHee
' apudmeTuyeckoe, MmegmaHa, Hambornbllee U HaMMeHbLUIEee 3HaYeHNs, pasmax
54 MmeTb npeactaBneHue o cryvyanHon U3MEHYMBOCTU Ha npuMepax LeH, PU3nIeCcKnx BeNnYmH,
' aHTPOMNOMETPUYECKUX AaHHbIX, UMETb NPeACcTaBeHre 0 CTaTUCTUYECKOWN YCTONYUBOCTHU
6 leomeTpus
PacnosHaBaTb u3ydeHHble reomMeTpudeckue  urypbl, onpedenste WX  B3auMHoOe
6.1 pacnosioxeHve, m3obpaxaTb reomeTpuyeckme urypbl, BbIMOMHATL YEPTEXM MO YCIOBUIO

3agavn. |/|3Mep$|Tb JIMHENHbIE 1 yrnosble BeJINYUHbI. PewaTtb 3agadvun Ha Bbl4ucneHue AnvH




OTpPEe3KOB U BEJINYUNH YIrioB

Henatb pr6yl0 OUEHKY JNINHENHbIX W yrnoebix BeMYMH NpeamMeToB B peaanon XU3HWN,

6.2
pa3MepoB NpUpoaHbIX 06bEKTOB. Pasnunyatb pasmepbl 3Tux 06beKTOB MO NOPSAAKY BENUYMHBI
6.3 CTpouTb YepTexun K reoOMeTPUYECKNM 3adadyam
6.4 Monb3oBaTbCA NpU3HaKkamy paBeHCTBa TPEYrofibHUKOB, UCMOMb30BaTb NPU3HAKU M CBOMCTBA
' paBHOGeApEeHHbIX TPEeyroNbHUKOB NpU peLleHnn 3agay
6.5 MpoBOAMTL NOrMYECKNE PACCYKAEHUSA C UCMOSIb30BAHNEM FrEOMETPUYECKMX TEOPEM
Monb3oBaTbCHA NpU3HaKkamMu paBeHCTBa NPAMOYrOfbHbLIX TPEYroNbHUKOB, CBOMCTBOM MeAMaHbl,
6.6 NPOBEOEHHOW K TMNOTEHy3e MNPSAMOYrOSIbHOTO TPEYrofibHWKa, B PEeLUeHUN FeOMeTPUYECKNX
3agav
OnpenenaTe NapannensHOCTb NPSIMbIX C MOMOLLIbHO YIIOB, KOTOPbIe 06pa3yeT C HAMU CeKyLLasi.
6.7 OnpenenaTte napannenbHOCTb NPsIMbIX C MOMOLLbI0 PABEHCTBA PACCTOSIHUI OT TOYEK OLHOW
NpsiMO 10 TOYEK APYron NpsMon
6.8 Pewatb 3agayn Ha knet4yaTon bymare
MpoBOAWTE BLIYMCMEHUS W HAXOAWUTb YMCMOBble W OyKBEHHble 3HA4YeHWs YrioB B
6.9 reoMeTpuyeckmx 3agadax C  MCMOSfIb30BaHMEM CYMMbl  YITIOB  TPEYrOSNibHVKOB U
' MHOTOYrofibHUKOB, CBOWCTB YrfnoB, 00pa3oBaHHbIX NpU NepecevyeHMn OBYX MapannesbHbIX
NpsiMbIX cekyLlen. Pewartb npakTuieckme 3agavn Ha HaXoOXaeHve yrios
6.10 BnageTtb NOHATMEM reOMEeTPUYECKOro MecTa To4Yek. YMeTb onpefensaTb buccekTpucy yrna u
' cepeavHHbIV NepNeHaNKYNAp K OTPE3Ky Kak reoMeTpu4eckme MecTa To4ek
6.11 dopmynupoBaTb onpedenieHns OKPYKHOCTU W Kpyra, XOpAbl W OuamMeTpa OKPYXHOCTH,
’ Monb30BaTbCHA MX CBOMCTBAMU. YMETb NPUMEHSATE 9TU CBOWCTBA NPV peLleHun 3agay
BrageTb NOHATMEM OMMCAHHOW OKOSO TPEYrofibHMKa OKPY>KHOCTU, YMETb HAXO4UTb €€ LiEHTP.
6.12 Monb3oBaTtbcsa hakTamm 0 TOM, YTO BUCCEKTPUCHI YTIOB TPEYrofibHUKa NepecekarnTCcs B OQHOM
’ TOYKE, M O TOM, YTO CepeaivHHbIE NePNeHANKYNAPbLI K CTOPOHaM TPeyronbHWKa NnepecekarnTcs B
OHOWN TOYKe
6.13 Brnagetb nNoHATMEM  KacaTefbHOW K  OKPYXHOCTM, MOfb30BaTtbCA  TeOpemMon O
' nepneHauKynspHOCTU KacaTernbHOW U paguyca, NPOBEAEHHOrO K TOYKE KacaHus
6.14 Monb3oBaTbCA NPOCTENLLNMWN FEOMETPUYECKMU HEPABEHCTBaAMU, MOHUMATb UX NPaKTUYECKUN
' CMbICh
6.15 MpoBoAUTL OCHOBHbIE FEOMETPUYECKNE MNOCTPOEHUS C MOMOLLBIO LIMUPKYISA U NIMHENKN
Tabnvua 11.5
lMpoBepsieMble anemMeHTbl cogepxanust (7 Kracc)
Kog lMpoBepsieMblil 3NEMEHT COAep>KaHus
1 Yuncna v BbluMCNeHuA
11 [pobu obbikHOBEHHbIE U AECATUYHbIE, NEepexoa OT oAHoM hopMbl 3anucu apoben k apyrown. MNoHaTne
’ paLnoHanbLHOro YMcna, 3anucb, CpaBHeHWe, ynopsaoymMBaHme palmoHanbHbIX Yucer
12 ApumeTryeckme OeNCTBUS C pauuoHanbHbIMK Yucramu. Pellenne 3agay us peanbHON NpaKkTyKKM Ha
) yacTu, Ha apobu
13 CteneHb C HaTypanbHbIM MokasaTernem: onpegeneHve, npeobpasoBaHMe BbIpaXXEHW Ha OCHOBE
' onpegeneHus, 3anucb BonbLIMX Ynucen
14 MpoueHTbI, 3an1cb NPOLEHTOB B BUae Apobu 1 Apobu B BuAe NpoLEHTOB. TPU OCHOBHbIE 3afa4uM Ha
‘ NPOLEHTbI, peLleHne 3aay U3 peanbHON NpakTuKu
15 [MpuMeHeHne NPU3HaAKOB OENMMOCTHN, Pa3NOXKEHNE HA MHOXUTENWN HaTypasibHbIX YMCen




1.6 PeanbHble 3aBMCMMOCTM, B TOM 4uMCrie nNpsiMas n obpaTHas NponopLmnoHansHOCTH
2 Anrebpandeckne BblpaxeHus
2.1 [NepemeHHble, YNCOBOE 3HAYEHME BbIPaXKEHUS C NepeMeHHON. [lonyCcTuMble 3Ha4YeHUss NepeMeHHbIX
2.2 MpeacraBneHne 3aBUCUMOCTU MEXAY BeNMYMHamm B Buae oopmynbl. BeluncneHus no choopmynam
2.3 MpeobpasoBaHme OyKkBEHHbIX BblpaXXeHWUIA, TOXAECTBEHHO paBHblE BblpaXeHus
2.4 CBoMcTBa CTeneHn ¢ HaTypasbHbIM Noka3aTenem
2.5 OpHouneHbl n MHorovneHsl. CteneHb MHoroyneHa. CnoxeHve, Bbl4MTaHne, YMHOXEHNE MHOMOUIIEHOB
26 Dopmyrnbl COKPaLLEHHOrO YMHOXEHUS: KBagpaT CyMMbl M KBagpaT pasHocTh. dopMyna pasHoCTU
’ kBagpaToB. PasnoxeHne MHOMOUYIEHOB Ha MHOXUTENU
3 YpaBHeHus
3.1 YpaBHeHVe, KOPeHb YpaBHEHWS, MpaBuia NpeobpasoBaHns ypaBHEHUS], PABHOCUITbBHOCTb YPaBHEHWUI
39 JlnHenHoe ypaBHeHVWe C OAHON MNEepeMEeHHOMN, YWUCMO KOPHEW FMMHEWHOro YpaBHEHWs, pelleHve
' NNHENHbIX YpaBHEHWI
3.3 CocTtaBneHuve ypaBHeHUI No yCrnoBuio 3agadvu. PelleHre TEKCTOBbLIX 3a4a4y C NOMOLLIO YpaBHEHWI
3.4 JInHenHoe ypaBHeHWe C ABYMS NMEPEMEHHBIMU M €ro rpaduk
35 Crctema ABYyX NMMHENHbIX YpaBHEHWI C ABYMS NepeMeHHbIMU. PelleHne cuctem ypaBHEHUI COCOBOM
' noacTaHoBKW. [MprUmMepbl pelleHnst TEKCTOBbIX 3a4ay C MOMOLLLbIO CUCTEM YPaBHEHWUN
4 KoopauHatbl 1 rpacoukn. dyHKuum
4.1 KoopanHaTta To4ku Ha npsiMom
4.2 Yuncnosble NpoMexyTku. PaccTtoaHne mexay ABYyMS TOMKaMn KOopAMHaTHOM NPSAMON
43 MpsamoyronbHaa cuctema koopauHat, ocn Ox n Oy. ABcumcca 1 opavHaTa TOYMKU Ha KOOPAMHATHON
’ NIOCKOCTH
4.4 Mpumepsbl rpadrKoB, 3agaHHbIX opMynamu. YteHne rpadnkoB pearnbHbIX 3aBUCMMOCTEN
4.5 MoHsaTne dyHkumn. Mpadumk pyHkunn. CBoncTBa OYHKLMIA
4.6 JnHenHasa dyHkums, ee rpaduk. Mpadmk yHKLMK Y = |X|
4.7 "padnyeckoe pelleHne NUHENHbIX YpaBHEHUIA U CUCTEM NNHENHBIX YpaBHEHUI
5 BeposATHOCTB M cTaTncTmKa
lMpencTtaBneHne gaHHbIX B Buae Tabnuy, gvarpamm, rpadukoB. 3anonHeHwe Tabnuy, vTeHune u
51 NnocTpoeHne auarpamm (CTONnOukoBbIX (CTondyaTbiX) M KpPyroBbix). YTeHue rpadmKoB pearbHbIX
' npoueccoB. M3BneyeHve nHdopmaumm ns gnarpamm n tabnuu, MCNonb3oBaHWe U MHTepnpeTauus
OaHHbIX
52 OnucatenbHaa cTaTUCTUKa: cpedHee apudmeTudeckoe, MeauaHa, pasmax, Haubonblwee wu
’ HauMeHbllee 3HaYeHnss Habopa YNCNOBbIX AaHHbIX. [pUMepbl Cry4anHON N3MEHYNBOCTM
CnyyamHbil  3KcnepumeHT (oMbIT) M cnyy4arHoe cobbiTve. BepodTtHocTe u dactoTta. Pormb
5.3 MasioBEpPOATHbIX U MPaKTUMECKU OOCTOBEPHbIX cobbiTM B npupode u B obuwectBe. MoHeTa u
urpanbHas KOCTb B TEOPUM BEPOSTHOCTEN
pad, BepwwmHa, pebpo. CreneHb BepwuHbl. Yucno pebep M CymMmapHasi CTEneHb BEPLUVH.
5.4 MpencTtasneHune o cesasHocTw rpadpa. Lienu n umknel. MNyTtn B rpacdax. O6xoA rpada (annepos nyThb).
MpencraBneHne 06 opneHTMpoBaHHOM rpadpe. PeweHne 3agay ¢ noMoLLbio rpados
6 MeomeTpus




HavanbHble NnoHATUA reoMeTpun. Touka, Npsmas, oTpes3ok, nyd. Yron. Bugel yrnos. BepTukanbHble n
6.1 cMexHble  yrnbl.  buccektpuca  yrma.  JlomaHasi,  MHOroyronbHuK. [lapannenbHocTb U
nepneHanKynspHoOCTb NPSIMbIX
6.2 CvmmeTpuyHble ¢urypbl. OCHOBHble CBOWCTBA OCEBOW cummeTpuu. [lpumepbl cuMMeTpun B
’ OKpyXXarLlem mupe
6.3 OcCHOBHble MOCTPOEHMA C MNOMOLLLIO LUUPKYNs W NUHEWKW. TpeyronbHuK. Bbeicota, Megumaxa,
' fuccekTpuca, nx CBOMCTBa
6.4 PaBHOGeapeHHbI U paBHOCTOPOHHMWI TPEYronbHUKW. HepaBeHCTBO TpeyronbHuKa
6.5 CeoncTBa 1 NpusHaku paBHobeapeHHOro TpeyronbHvKa. MNpusHakm paBeHCTBa TPEYronbHYKOB
6.6 Ceoncrea M npu3Haknm napannenbHbix npsamMbix. Cymma yrroB TpeyronbHuka. BHewHve yrmbl
’ TpeyronbHuKa
MpsAMoyronbHbIA TpeyronbHuK. CBONCTBO MeAuaHbl NPSIMOYrofilbHOrO TPeyrofibHUKa, NpoBeAeHHOM K
6.7 rmnoteHyse. lNpu3Hakn paBeHCTBA NPSAMOYroOfbHbLIX TPEYronbHUKOB. MPsAMOYrofnbHbIA TPEYrofbHUK ¢
yrnom B 30°
6.8 HepaBeHcTBa B reoMeTpun: HepaBEHCTBO TPeyrorbHWKa, HepaBeHCTBO O ANWHE NIOMaHon, TeopemMa o
' Gonblem yrne v 6onbluer CTOpoHe TpeyronbHWKa. [NepneHankynap v HaknoHHas
6.9 eomeTpmyeckoe MecTo Touvek. buccektpuca yrna v cepeauHHbI NEpPNeHAVKYnsap K OTPesKy Kak
’ reomeTpuyeckme mecta To4ek
6.10 OKpYXHOCTb U Kpyr, XopAa u guameTp, Ux cBovcTea. BaaMmHoe pacnonoxXeHne oKpy>KHOCTU U NPSIMOMN.
' KacaTenbHas 1 cekyLlasa K OKPYy>KHOCTU
6.11 OKpY>XHOCTb, BNMCaHHas B yron. BnucaHHas n onvcaHHast OKPY>XHOCTU TpeyrofibHUKa

Tabnvua 11.6

MpoBepsiemble TpeboBaHMA K pe3ynbTaTaM OCBOEHUS OCHOBHOM
obpasoBaTtenbHon NporpamMmmsbl 8 kracca

Kon MpoBepsieMble NpeaMETHbIE pe3yNibTaTbl OCBOEHUS OCHOBHOMN 0BpasoBaTefibHOM NporpaMmmel
NpoBEPSEMOro OCHOBHOrO 06LLiero 06pasoBaHus
pesynbTaTa
1 Uncna v BbluMCNEHNS

VMcnonb3oBatb HadasnbHble NPEACTaBEHUsT O MHOXECTBE AEWCTBUTENbHLIX 4ucen Ans
1.1 CpaBHEHWS!, OKPYrNEHUS U BbIMUCNEHWUN, M3obpaxaTb OEACTBUTENbHbIE YMCHA TOYKAMMK Ha
KOOpAMHATHOWN NPsAMOM

anMeHﬂTb NOHATUE apmcbmeTquCKoro KBaApaTHOro KOpPHA, HaxoAuTb KBaapaTHbl€ KOPHW,
1.2 ncnonb3ya npu HeobxoaMmMocCTu KanbKynaTOp, BbINOJTHATb npe06pa303aH|/|ﬂ Bpra)KeHMIZ,
coaepXawmx KkBagpaTHbl€ KOPHU, NCMNOJIb3yA CBOWMCTBA KOpHeVI

Mcnonb3oBaTb 3anucy GOrbLLMX U ManblX YMCEN C NMOMOLLIbIO AEeCATUYHBIX ApoGen 1 cTeneHel

1.3
yncna 10

2 Anrebpanyeckume BblpakeHus

21 MpUMEHATL MOHATME CTEMEHW C LUEfMbIM MNoKasaTenem, BbINOMNHATL Npeobpa3oBaHWs
' BbIPAXXEHWUI, COAEPXKALLMX CTEMEHUN C LeNbiM NokasaTenemM

29 BbINnonHATE TOXAECTBEHHbIE NPeobpa3oBaHMs paLMOHarbHbIX BbIPaXKEHWIA HA OCHOBE NpaBun
' OEeVICTBUM Haf MHorovneHamm n anrebpavndeckumm gpobsmm

2.3 PacknagpiBaTb KBagpaTHbI TPEXUIIEH HA MHOXUTENN

24 MpumeHaTb Npeobpa3oBaHUsl BbIPaXXEHUI ANA PELUeHMS pas3nu4HbIX 3agady U3 MaTeMaTuky,

CMEXHbIX NpegmMmeToB, U3 peaanoPl NPaKTUKn




3 YpaBHeHUs 1 HepaBeHCTBa
31 Pewartb nuHerHble, KBaapaTHbIe YpaBHEHUs U paLMoOHanbHble ypaBHEHNS, CBOOALLMECS K HUM,
' CUCTEMbI ABYX YPaBHEHUIN C ABYMSA NepeMeHHbIMU
lNpoBoAUTL NpocTenline UCCreaoBaHUS YpaBHEHUM WU CUCTEM YpaBHEHWA, B TOM 4uCne C
3.2 npMmMeHeHMem rpadpuyecknx npeactaBneHun (yctaHaBnuBaTb, UMEET NN ypaBHEHWE unu
cMcTeMa ypaBHEHMIN PELLEHWS, €CIIU UMEET, TO CKOSbKO, U Npo4ee)
Mepexoantb OT CnoBecHON (hopMynMPOBKY 3afa4n K ee anrebpandeckon Mogenm ¢ NnoMoLLbo
3.3 COCTaBMEHNS ypaBHEHUS WNN CUCTEMbl ypaBHEHWMW, UHTepnpeTupoBaTb B COOTBETCTBMMU C
KOHTEKCTOM 3ajayn rnornyyYeHHbIn pesynbTaT
MpyMeHATb CBOMCTBA YUCIOBLIX HEPABEHCTB AfA CPaBHEHMWSA, OLEHKW, pewaTtb NUHEeWHbIe
3.4 HepaBeHCTBa C OAHOW MEPEeMEHHOM W UX CUCTEeMbl, aBaTb rpadouyeckyo WANICTPaLnio
MHOXeCTBa peLleHnin HepaBeHCTBa, CUCTEMbI HEPABEHCTB
4 DyYHKLUK
MoHMmMaTb M Mcnonb3oBaTbh MYHKLUMOHANBbHbLIE MOHATUS U A3bIK (TEPMWHBLI, CUMBOMUYECKME
4.1 0603Ha4yeHus1), onpenensatb 3HavyeHne QYHKLUUM NO 3HaYEeHW0 aprymMeHTa, Oonpenensitb
cBOWCTBA (PyHKL MM NO ee rpadomky
4.2 CTpouTb rpaduki anemeHTapHbIX PyHKUWA Buaa: Y = ; y = x2, ¥y = X3,y = |x|, onucbiBaTb
CBOWCTBA YMCIIOBOW PyHKL MM MO ee rpadouky
5 BepoaTHOCTb 1 cTaTUCTMKA
51 M3BnekaTb 1 npeobpasoBbiBaTh UHOPMaLMIO, NpeaCcTaBMNeHHY0 B Buae Tabnuy, guarpamm,
' rpacvkoB, NpeacTaBnATb AaHHble B Buae tabnuu, gnarpamm, rpacukos
59 OnucbiBaTb OaHHblE C MOMOLLbIO CTaTUCTUYECKMX MOKa3aTemnen: cpegHux 3HayYeHun u mep
' paccevBaHus (pa3max, ANCMNEPCUS N CTaHAAPTHOE OTKIIOHEHME)
53 HaxoguTb 4acTOTbl YMCMOBbBIX 3HAYEHUN N YaCTOTbl COObLITMI, B TOM 4YuCrie NO pesyfbTaram
’ n3mMepeHnn n HabnaeHun
5.4 Haxoautb BepOSATHOCTM CrnyvanHbIX COOBITMI B OMbiTaxX, 3HAs BEPOSATHOCTU 3MeMeEHTapHbIX
' COObITMIN, B TOM YUCHE B OMbITax C PaBHOBO3MOXHbIMU 3fIEMEHTapHbIMU COOLITUSIMU
55 Wcnonb3oBatb rpaduyeckue Mofenu: OepeBO Cryd4arlHOro 3SKCNepuMeHTa, AuarpamMmmbl
' Owvinepa, yucnoBas npsmasi
OnepupoBaTb MOHATUSMW: MHOXECTBO, MOAMHOXECTBO; BbINOMHATL OMepauun Hag
5.6 MHOXeCTBaMu: 00 begNHEHNE, NepeceyeHne, JONOSTHEHNE; NEPEUUCTIATL 3NIEMEHTbLI MHOXECTB,
NPUMEHSTb CBOMCTBA MHOXECTB
VMcnonb3oBaTb rpacuyeckoe npeacTaBneHne MHOXECTB 1 CBA3eW Mexay HAMU ANs onucaHus
5.7 NPOLECCOB U SABMEHWIA, B TOM YWCIE MPU peLLeHUM 3adady U3 Opyrmx y4eOHbIX NpeamMeToB U
KypcoB
6 FeomeTpus
6.1 Pacno3sHaBaTb OCHOBHble BUObl YETbIPEXYTONbHUKOB, WX SNIEMEHTHI, MNOMb30BATbCA WX
' CBOMCTBAMM NpU peLlEHN reOMeTpUYEeCcKnX 3agad
6.2 MpyMeHATb CBOMCTBA TOYKM NepeceveHus MeamaH TpeyronbHuka (LeHTpa Macc) B peLueHuu
’ 3a4a4d
BriageTb NoHATMEM CpefiHen NMUHUKM TpeyrofibHYKa 1 Tpaneuun, NPUMEHATb UX CBOUCTBA Npu
6.3 pewweHun reomeTpudecknx 3apad. [lonb3oBaTbca Teopemon Paneca u Teopemon O
NponopuUmnoHanbHbLIX OTpe3Kax, MPUMEHATb UX ANS peLleHns NpakTudecknx sagad
6.4 MpMeHATb NpM3HakM Nogobusa TpeyronbHUKOB B pELLEHUM FEOMETPUYECKMX 3aaa4
6.5 Monb3oBaTtbca Teopemon MNudaropa ona pelleHnss reoMeTpudeckux U npakTU4eckux 3ajad.




CTpOI/ITb mMaTteMaTu4eCKyo Mmoerb B NPakTU4eCkux 3agadax, CaMOCTOATESIbHO AeNaTbh YepTex
M HaxoaAnTb COOTBETCTBYKWOLLNE OJTNHbI

Brnagete noHATUAMM CMHYCa, KOCMHYCa W TaHreHca OCTporo yrmna npAaMoyrosiHoro

6.6
TpeyronbHuKa. [Nonb30BaTbCs 3TUMMW NOHATUAMM 119 PELUEHUS NPaKTUYECKNX 3agay
BblumcnaTtb (pasnuuHbiMy cnocobamu) nrolladb TPeyronbHUKa M NoLaam MHOrOyrofibHbIX
6.7 duryp (Nonb3yscb, roe HeobxoouMmo, KanbKynsaTtopom). [pyMeHsATb MofyyYeHHble YMEeHus B
NpakTU4EeCKMX 3agadax
BriageTb NOHATUAMW BNUCAHHOIO W LIEHTPanbHOro yrna, UCrnosfib3oBaTh TEOPEMbl O BNUCAHHbIX
6.8 yrnax, yrrnax mexagy xopaamu (CEKyLLMMMI) 1 yriie Mexay KacaTeflbHOW U XOpAOW Npu peLLeHnn
reoMeTpU4ecKknx 3agav
6.9 Brnagetb nNOHATMEM OMWCAHHOIO YEeTbIPEXYTONbHWKA, MPUMEHSITb CBOWCTBA OMMCaHHOIO
' YeTbIpeXyronbHMKa Npu peLleHn 3agay
MpMeHATb NONy4YeHHbIE 3HAHUSI Ha NPaKTUKE - CTPOUTb MaTemMaTMieckme Modenu ansi 3agad
6.10 peanbHON XU3HW U NPOBOAMUTL COOTBETCTBYHOLLME BblYUCMEHUS C MPUMEHEHUeM nogobusi n
TPUroHoMeTpun (NONb3ysCh, rae Heob6xoAMMO, KanbKynATOPOM)
Tabnvua 11.7
lMpoBepsieMble aneMeHTbl cogepxanust (8 kracc)
Kog lMpoBepsieMblin 3NEMEHT COAepPKaHUsA
1 Yuncna v BblUCNIEHNS
11 KBagpaTtHbiln kopeHb M3 4vncna. MoHaTne o6 uppaumoHanbHOM uYucne. JecAaTudHble NpubnmKeHus
' nppaumoHanbHbIX Ynucen
12 CeonctBa apumeTMieckmx KBagpaTHbIX KOPHEN U UX MPUMEHEHUE K MPeobpas3oBaHM0 YNCIOBbLIX
' BblpaXX€HUIN U BblYMCTIEHMAM. [JeNcTBUTENbHbIE YMCa
1.3 CTteneHb € uenbiM nokasatenem u ee ceoncTea. CTaHgapTHas 3anucb Yncna
2 Anrebpandeckne BbipaxxeHUs
2.1 KBagpaTHbI Tpex4reH, pasnoXeHne KBagpaTHOro TpexvsieHa Ha MHOXUTENK
2.2 Anrebpandeckasa apobb. OCHOBHOE CBOWCTBO anredbpaunveckon apobu
2.3 CnoxeHue, Bbl4UTaHWE, YMHOXEHWE, AeneHne anrebpanyeckmnx gpoben
2.4 PauvoHansHble BbipaXeHus 1 ux npeobpasoBaHue
3 YpaBHeHWs n HepaBeHCTBa
3.1 KBagpaTHoe ypaBHeHUe, hopmyria KopHen KBagpaTHOro ypasHeHus. Teopema BueTa
3.2 PelweHune ypaBHeHWI, CBOOALLUXCS K JIMHEVHBIM U KBaApaTHbIM
3.3 MpocTenwmne pobHO-paLnoHanbHbIe YpaBHEHNSA
34 padunyeckas nHTepnpeTauns ypaBHEHUI C ABYMS NEPEMEHHbIMU N CUCTEM NIMHENHBIX YPaBHEHUN C
' OBYMsi nepemMeHHbIMU. [puMepbl peLleHns CUCTEM HENUHEWHBIX YPaBHEHWI C OBYMS NEPEMEHHbIMU
35 PelleHne TekcToBbIX 3agay anredbpanyeckum cnocobom
3.6 YucrnoBble HepaBeHCTBa U X CBOMCTBA
3.7 HepaBeHCTBO C O4HOWN NepeMeHHOM
3.8 PaBHOCWNBHOCTb HEPABEHCTB
3.9 JInHeHble HepaBeHCTBa C OAHOW NepeMeHHown




3.10 CucTtembl NIMHENHBIX HEPABEHCTB C O4HOW NEPEMEHHOM
4 DYHKLUK

41 MoHaTne dyHkumn. ObnacTb onpedeneHnss U MHOXECTBO 3Ha4YeHun dyHkuun. Crnocobbl 3agaHus
' OYHKLNA

4.2 Mpadurk byHKLMW. YTeHne cBOMCTB PYHKLMM NO ee rpadiuky

4.3 Mpumepsbl rpadmkoB OYHKLMI, OTpaxaroLmx peanbHble npouecchbl

4.4 DyHKUMM, ONWCbIBAIOLLME NPSIMYIO M 06paTHYIO MPOMNOPLMOHarbHbIE 3aBUCUMOCTH, UX FPadouKn

4.5 DyHKUMM y = X2, y = X8

4.6 OyHkumm Y =V X,y = |X|

4.7 "padnyeckoe pelleHne ypaBHEHUIA U CUCTEM YpaBHEHUN
5 BeposATHOCTB M cTaTncTmka

5.1 lMpencTtaBneHne gaHHbIX B BUae Tabnuy, guarpamm, rpacmkos

52 MHOXeCTBO, aNeMeHT MHOXEeCTBa, NogMHoxecTBo. Onepauun Hag MHOXeCcTBaMu: obbeauHeHue,
' nepecevyeHne, oononHeHue

53 CeolicTBa onepauumin Hag MHOXECTBaMU: NMEPEMECTUTENBHOE, CoveTaTeNbHOE, pacnpeaenuTensHoe,
' BKIMIOYEHUA

54 Wcnonb3oBaHue rpadudeckoro npeActaBneHuss MHOXECTB Af1S ONMCaHusi pearbHbIX MPOLECCOB U
' ABMNEHUN, NPW peLleHnn 3a4aq.

55 M3mepeHne paccemBaHusa OaHHbIX. [ucnepcus M cTaHAapTHOE OTKNOHEHWE YMCMOBbIX HAabOpPOB.
' Onarpamma paccemBaHus

OnemMeHTapHble cobbITUA cny4darHoro onbiTa. CrnyyanHble cobbiTus. BeposaTHocTy cobbiTuin. OnbIThl €
5.6 PaBHOBO3MOXHbIMW  3IEMEHTApPHbIMKM  COObITUAMK.  CnyyanHbin  Bblbop. CBs3b  mexay
MasioBepOATHbIMU U MPAKTUYECKM JOCTOBEPHBIMU COOLITUAMM B NPMpoAe, OOLLECTBE N HayKe

57 Hepeo. CBoWcTBa AepeBbEB: €AMHCTBEHHOCTb MyTW, CYLLECTBOBaHME BUCHYEN BEPLUVHbI, CBHA3b
' MEXAY YMCIIOM BEPLUUNH 1 Yncriom pebep. MNMpaBuno ymHoxeHus. PelleHne 3agay ¢ NomMoLLbio rpadhoB

5.8 MpoTmBONoOnOXHblEe CcOObLITUSA. [Ouarpamma OJvnepa. O6beouHeHMe U nepeceyeHne CobbITUN.
’ HecoBmecTHble cobbITUS. PopMyna CNoXeHUsi BEPOSATHOCTEN

5.9 YcnoBHas BeposTHOCTb. [MpaBnno yMHoXeHus1. He3aBucumble cobbITHs

510 MpenctaBneHne akcrnepMMeHTa B Buae gepeBa. PelwleHue 3agad Ha HaxoXaeHWe BeposTHOCTEN C
' MOMOLLbIO JepeBa CIy4anHOro sKkCnepuMeHTa, guarpamm dnnepa
6 reomeTpus

6.1 YeTbipexyronbHuku. MNMapannenorpamm, ero npusHaku1 u CBOMCTBa

6.2 MpsimoyronbHUK, poM0O, KBagpaT, UX NPU3HaK1 U CBOMCTBA

6.3 Tpaneuus, paBHoboKasi Tpanewusi, ee CBOMCTBa U Npu3Haku. [NpsmoyronbHas Tpaneyns

6.4 Meton yaBoeHuss MeauaHbl. LleHTpanbHas cummeTpusi. Teopema @daneca n Teopema o
' NponopLnoHanbHbIX OTpe3kax

6.5 CpepnHue nuHuM TpeyronbHUKa u Tpaneuummn. LieHTp macc TpeyronbHuka

6.6 Mopobue TpeyronbHUKOB, KO3MULNEHT nogodus. MNpusHaku nogobusa TpeyronbHWKOB. MNMprMmeHeHne
' nogodusa npu peLeHnn NpakTUYeCcKmx 3agad

6.7 dopMynbl 4N nnowaan TpeyronbHuka, napannenorpamma, pomba v Tpanewum




6.8 CeolicTBa nnowagen reometpudeckux douryp. OTHoWEHWe nnowaaen nogobHbIx duryp

6.9 BbluncneHune nnowagen TpeyronbHUKOB Y MHOFOYrONbHUKOB Ha KrneT4yaToi bymare

6.10 Teopema lNMudparopa. MNMpumeHeHne Teopemsbl MNMudraropa Npu peLleHnn NpakTUYeckmx 3agad

CvHyC, KOCWMHYC, TaHreHC OCTpPOro yrna npsiIMOYronibHoro  TpeyronbHuka. OcHOBHOe

6.11 TPUrOHOMETPUYECKOE TOXAECTBO. TpuUroHoMmeTpuyeckue yHkumm yrnos B 30°, 45° n 60°

BnucaHHble n LUeHTpalnbHbl€ YIrIbl, Yyron mexay KacaTenbHom u XOpﬂ,OI7I. Yrnbl Mexay xopaamu um
CeKkywnmun

6.12

6.13 BnucaHHbIe 1 onncaHHbIe YeTbIPeXyronbHWKK

B3aumHoe pacnonoxeHue OByx okpyxHocTel. KacaHue okpyxHocTten. ObLime kacaTenbHble K ABYM

6.14
OKPYKHOCTSIM
Tabnuvua 11.8
MpoBepsiemble TpeboBaHUst K pe3yrbTaTamMm OCBOEHUSI OCHOBHOWN
obpasoBatenbHOM Nporpammsl (9 kracc)
Koa MpoBepsieMble NpeaMeTHble pe3yribTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTeNnibHOM NporpamMmmbl
NpoBEpPSIEMOro OCHOBHOro 06wero obpasoBaHusi
pesynbTaTa

1 Yucna n BbluncneHnst

1.1 CpaBHuvBaThb 1 ynopsifoumnBaTh paunoHasbHble U uppaunoHanbHble Yucna

12 BbinonHaTe apudmeTmyeckue OEWCTBUSI C pauMoHalbHbIMU YMCraMK, codveTasl YCTHble U
' NMUCbMEHHbIE MPUEMbI, BbIMOMHATb BbIYUCIEHUS C MpPaLMOHANbHBIMU YMCamm

13 HaxoguTb 3HadeHus cTeneHel C LefbIMU MokasaTensiMM U KOPHEW, BbIYUCIATL 3HAYEeHus!
' YUCIOBbIX BbIpaXXeHUI

14 OKpyrnsaTb OENCTBUTENbHBLIE YMUCNA, BLINOMHATE NPUKMAKY pe3ynbTaTta BbIYUCIIEHUNA, OLEHKY
' YUCIIOBbIX BbIPAXEHUN
2 YpaBHEHMWS U HEpaBEHCTBaA

21 PelwaTtb NuHelHble U KBadpaTHble YpaBHEHUS!, YpaBHEHUs, CBOASLLMECS K HUM, MPOCTeNLne
' OpOo6HO-paymoHarnbHble ypaBHEHMWS

29 PewaTtb cuctembl OBYX JMHEWHBLIX YPaBHEHWA C OBYMSI MEPEMEHHbLIMU U CUCTEMBI OBYX
' YPaBHEHUI, B KOTOPbIX OOQHO YPaBHEHUE HE SABMSAETCS NIMHEAHBIM

23 PewaTtb TekcToBbIE 3a4a4mn anredbpanyeckum cnocobom C NMOMOLLbIO COCTaBMIEHMS YpaBHEHNS

nnn cucTemMbl OByxX ypaBHeHMVI C ABymMdA nepemMeHHbIMUn

MpoBOAMTL MpoOCTENINEe UCCrefoBaHUS ypaBHEHWN W CUCTEM YypaBHEHWW, B TOM 4uche C
24 npMMeHeHneM rpaduyecknx npeacTaBneHni (Hanpumep, ycTaHaBnuMeaTb, WMeeT nn
ypaBHEHUE UMK cUCTEMA YPaBHEHUI PeLleHNs, eCN UMEET, TO CKOSbKO)

PewaTtb nuHenHble HepaBeHCTBA, KBagpaTHble HepaBEHCTBA, M306pa)KaTb pewieHne

25 Z o
HepaBEHCTB Ha YNCIIOBOU NpAMON, 3anncbiBaTb pelleHne ¢ NnoMmoLbio CMMBOJ1I0B

PewaTtb cuctemMbl NMHENHLIX HEPABEHCTB, CUCTEMbI HEPaBEHCTB, BKIlOYalLMe KBagpaTHoe
2.6 HepaBEeHCTBO, N300paxaTb peLleHne CUCTEMbI HEPABEHCTB Ha YMCIIOBOM NPSIMON, 3anucbiBaTb
peLleHre C NOMOLLbIO CYMBOJIOB

2.7 Mcnonb3oBaTb HEpPaBEHCTBa NpUW peLleHnn pasnmyHbIX 3agad

3 DYHKLNK

3.1 PacnosHaBaTb (*)yHKU,VIVI N3y4YeHHbIX BWOOB. lMokasbiBaTb CXemaTuyecku pacnonoxeHne Ha




< | =<

KOOpOMHATHOW NIIOCKOCTM rpadpukoB pyHKUMA Buaa: y =kx, y =kx+b, Y =— ,y=ax2+bx+c

B 3aBMCMMOCTU OT 3HAYEHUN KO3 D ULMEHTOB, ONUCLIBATL CBOMCTBA (PYyHKLUN

lNoka3biBaTb CxemMaTuUdeckmn pacnofnioxxeHne Ha KOOpﬂMHaTHOVI NIOCKOCTH Fpa(bI/IKOB (byHKLlMVI

3.2 ' . o
Buga Y =V X, y=|x| nonucbiBaTb CBONCTBA DYHKLWNA
33 CTtpoutb 1 n3obpaxaTb cxemaTudecky rpadunkm KBagpaTuyHbIX (YHKLNIA, ONUCbIBaTb CBONCTBA
' KBagpaTU4YHbIX PyHKLMIA N0 UX rpadpukam
34 Pacno3HasaTb kBagpaTuyHylo yHKUMIO no dopmyne, nNpuBoAUTL NpUMepbl KBaapaTUYHbLIX
' YHKLNIA N3 peanbHOW XU3HU, PU3MKK, reOMeTPUn
4 ApudmeTurdeckas n reomeTpuydeckas nporpeccum
a1 PacnosHaBaTb apudMETUHECKYID W FeOMEeTPUYECKYID NPOrpeccun npu pasHbiX cnocobax
’ 3adaHus
4.2 BbINOMHATL BbIYUCIIEHMA C MCMONb30BaHWEM OPMYN N-ro 4yneHa apuMeTU4eckon u
' reoMeTpu4eckom Nporpeccui, CyMmbl NepBbIX N YNEHOB
4.3 M3o0bpaxaTb YneHbl NocneaoBaTenlbHOCTU TOMKaMM Ha KOOPAMHATHOW MOCKOCTH
44 Pewartb 3agauun, cBA3aHHbIEe C YMCNOBLIMW NOCrefoBaTENbHOCTAMU, B TOM YMCne 3a4ayum U3
' peanbHOWN XN3HU (C NCNONb30BaHMEM KanbKynsTopa, UMdpoBbIX TEXHOSOrMIA)
5 BepoAaTHOCTb M cTaTUCTKKA
M3BnekaTb u npeobpasoBbiBaTb MHOPMALMIO, MPEACTABNEHHYO B Pa3fMYHbIX UCTOYHUKAX B
5.1 Buge Tabnuy, guarpamm, rpadukoB, NpeacTaBnATb AaHHble B Buae Tabnuvy, guarpamm,
rpacpvkoB
59 PewaTtb 3agaynM opraHu3oBaHHbIM NepebopoM BapuaHTOB, a TaKkKe C WCMOSNb30BaHUEM
' KOMOMHATOPHbIX NpaBuI U METOA0B
53 Mcnonb3oBaTk onvcaTenbHble XapakTepUCTUKM AN MaCCUBOB YUCOBLIX AaHHBIX, B TOM Y/Cne
' cpefHve 3HaYeHUs N Mepbl paccenBaHus
54 Haxoautb 4acToTbl 3HAYEHUMN M 4acTOTbl CODOLITUSA, B TOM 4YuCne MNOMb3yACh pesyrbTaTamu
’ NPoBeAEHHbIX U3AMEPEHUN U HabNaeHWI
HaxoouTb BEpPOATHOCTU CryYalHbIX COOLITUI B U3YYEHHBIX OMbITax, B TOM YMCHE B ONbiTax C
55 PaBHOBO3MOXHbIMU 31IEMEHTAaPHBIMU CODBITUAMU, B CEPUAX UCTbITAHWIA OO NEPBOro ycnexa, B
cepusix ucnblTaHmi bepHynnm
5.6 MiMeTb npeacTasreHne o cry4yanHon BenM4YnHE 1 O pacnpedeneHnm BeposTHOCTEN
57 MmeTb npenctaBneHne o 3akoHe 6O0MbLUMX YMCen Kak O MPOSIBIIEHUM 3aKOHOMEPHOCTU B
' Cny4yariHOM U3MEHYMBOCTM M O PONK 3aKkoHa BornbLUMX Yucen B Npupoae un obLectse
6 leomeTpus
3HaTb TPUroHOMETpUYECKne YHKLMN OCTPbIX YIIOB, HAXOAWUTb C WX MOMOLLbIO pasfnyHble
6.1 3MIeMEeHTbl MPSAMOYrOSIbHOrO TpeyronbHuka ("pelleHne npsMOYroSibHbIX TPEeyrosibHUKOB").
HaxoauTb (C MOMOLLBIO KanbKynsaTopa) ANvHbI U Yrilbl AN8 HeTabnuYHbIX 3HaYe HUIA
6.2 Monb3oBaTbca hopmynammu NpuUBELEHNS U OCHOBHBIM TPUFOHOMETPUYECKUM TOXAECTBOM A1
' HaxoXOeHUst COOTHOLLEHWUA MeXay TPMroOHOMETPUYECKUMU BENUYMHAMN
Mcnonb3oBaTb TeOpeMbl CUMHYCOB W KOCUMHYCOB AN HaxOXAEHWS pasnNUyHbIX 3MeMeHTOB
6.3 TpeyronbHuka ("peLleHve TpeyronbHUKOB"), MPUMEHATb WX MPU PELUEeHUN TEeOMETPUYECKNX
3agad
Bragetb noHaTMAMM npeobpasoBaHusi nogobusi, COOTBETCTBEHHbLIX 3fIEMEHTOB MNOOOOHbBIX
6.4 curyp. Nonb3oBaTbCs cBOMCTBaMU NOgo6mUs NPOU3BOIbHbBIX PUryp, yMeTb BbIYUCHATE ANNHbI

W HaxoauTb yrhbl y Nogo6HbIX uryp. MNpumeHaTs cBOMCTBa Nogobusi B NpakTUYECKUX 3agadax.




YMeTb NpuBoaUTb NpUMepbl NOAOBHBIX Uryp B OKpyXKatoLem Mupe

MNonb3oBaTtbeA TeopemMamMn O npoun3BedgeHnn OTPEe3KOB Xopa, O npoun3BedeHUn OTpPe3KOB

6.5 N
CekyLlmnx, 0 KBagpaTe KacaTenbHON
MNonb3oBaTbCsa BEKTOpaMW, MOHUMATb UX reOMEeTPUYECKUA U PU3NYECKUIA CMbICST, MPUMEHSTb
6.6 UX B peLleHnn reoMeTpudeckmx n pusmndeckux sagad. lNpumeHsaTb ckansapHoe npounsseneHne
BEKTOPOB ANs1 HAXOXAEHUS OMVH U YIIoB
6.7 Monb3oBaTbCA METOLOM KOOPAMHAT Ha NMIOCKOCTU, MPUMEHSATE €ro B peLUeHUN reoMeTPpUYEeCcKnx
' W NpakTU4ecKmx 3agau
BriageTb MOHATUAMW NPaBUMLHOMO MHOMOYrOflbHMKA, AOSUHBI  OKPY>XHOCTW, AfWHBbI  Ayru
6.8 OKPY>XHOCTWM U pamaHHOW Mepbl yrna, yMeTb BbIYUCIATL Nrowagb Kpyra M ero 4yacrtemn.
MpMeHATbL NonNyYeHHble YMeHUs1 B NpakTUYeCKUX 3aadax
6.9 Haxoautb ocu unu LeHTpbl cuMmmeTpum ouryp, NPUMEHATb ABUXKEHUS MIIOCKOCTM B MPOCTENLLNX
' cny4vasx
MpyMeHATb NoNy4YeHHbIE 3HAHUS Ha NPakTUKe - CTPOUTb MaTemMaTudeckme Moaenu Ans 3agad
6.10 peanbHON XW3HU U MPOBOLAUTE COOTBETCTBYHOLLUME BbLIMUCIIEHUS] C NMPUMEHEHMEM MoJobust
TPUrOHOMETPUYECKMX PYHKLMI (NONb3ysACh, rae HeobxoaMmo, KanbKynaTopom)
Tabnuua 11.9
lMpoBepsieMble anemeHTbl cogepxaHus (9 knacc)
Kog [MpoBepsieMbIli aNEMEHT coaep)KaHust
1 Yucna v BeluMCNeHus
11 PauvoHanksHble Yvicna, nppaumoHarbHble YMCca, KOHEeYHbIE U BeCKOHEeYHbIe AecATUYHbIE Apobun
MHOXeCTBO AENCTBUTENbHBIX YNCEN, ENCTBUTENbHBIE YNCNa Kak BeckoHevHble AecATnYHbIE Jpobu.
1.2 B3avMHO ogHO3Ha4YHOE COOTBETCTBME MEXOY MHOXECTBOM OENCTBUTENBbHBLIX YUCEN U KOOPOMHATHOMN
npsimon. CpaBHeHME OENCTBUTENBHbBIX YNCEN
1.3 ApundmeTurieckue AencTBusS ¢ AeNCTBUTENbHBIMU YMCaMU
NamepeHunsi, npubnwkeHus, oueHkn. Pa3amepbl OOBEKTOB OKpyXaloWero mupa, LAMTeNbHOCTb
14 MpoLeccoB B okpyxatwowem mupe. NpubnmwkeHHoe 3Ha4YeHWe BENMYUHBI, TOYHOCTb MPUOIMKEHUS.
OxpyrneHue yucen. Npuknoka v oueHKa pe3ynbTaToB BblYUCIIEHUI
2 YpaBHEHMS U HEpaBeHCTBa
2.1 YpaBHeHUS ¢ O4HOW NepeMeHHOM
2.2 JInHenHoe ypaBHeHMe. PelueHne ypaBHEHUIN, CBOAALLUNXCA K FIMHENHBIM
2.3 KBagpaTHoe ypaBHeHue. PelueHne ypaBHEHUI, CBOOSALLMXCA K KBaapaTHbIM
24 BukBagpaTHoe ypaBHeHue. [lpyMepbl pelleHus ypaBHEHWW TpeTbel W 4YeTBEpPTON cTeneHewn
' pa3noXeHNeM Ha MHOXUTENn
25 PelueHne apoOHO-pauMoHanbHbIX ypaBHEHUI
2.6 Cuctembl ypaBHEHUN
2.7 YpaBHeHue ¢ ABYMS NepeMeHHbIMU 1 ero rpacuk
2.8 PelweHune cucteM ABYX NIMHENHBLIX YpaBHEHUIN C ABYMSI NePEMEHHbIMMU
2.9 PelweHune cucteM ABYX YypaBHEHUIA, OOHO U3 KOTOPLIX NMMHENHOE, a ApYroe - BTOPOW CTeneHu
2.10 "padhmnyeckas MHTepnpeTauunsa CUCTEMbI YPaBHEHWI C ABYMS NEPEMEHHbLIMN
211 PelueHne TekcToBbIX 3agay anredbpanyeckum cnocobom




212 Yuncnosble HepaBeHCTBA U UX CBOWCTBA
2.13 PelueHne nMHENHbIX HepaBEHCTB C OAHOW NEpPEMEHHOM
2.14 PelueHne cnctem NUHENHbIX HEPaBEHCTB C O4HON NepeMeHHON
2.15 KBagpaTtHble HepaBeHCTBa
2.16 "padryeckasn MHTepnpeTaumsa HeEpaBeHCTB N CUCTEM HEPABEHCTB C ABYMS NepeMeHHbIMU
3 DYHKLUK
31 KBagpatundHast pyHKUus, ee rpadourk 1 cBoncTBa. Napabona, KoopanHaTbl BepLUMHBbI Napabornbl, 0cb
cuMmmeTpum napabonsl
3.2 Mpadukn dyHKUMI Y = KX, ¥ = kKX + b 1 ux ceBoncTea
3.3 Mpacbvkn pyHKLmn Y = YE X3 U X CBOMCTBA
3.4 Mpadomkun dyHKUMn Y = \/; , Y = |X| n ux ceoncTea
4 Yucnosble nocnegoBaTenbHOCTU
a1 OnpeneneHMg " CI'IOCOGbl 3a[aHus 4MCroBbIX nocnegosaTtensHocTen. 3agaHune nocneaoBaTenbHOCTM
peKyppeHTHON OopMyrion 1 opmynon nN-ro 4YneHa
4.2 ApudmeTtudeckas nporpeccusi. Popmynbl N-ro YneHa apnMeTnYeckon NpPorpeccumn, CyMmbl NepBbIX
N YneHoB
43 "eomeTpuyeckas nporpeccusd. Popmyrnbl N-ro YneHa reoMeTpu4eckon Nporpeccun, CyMmmMbl NepBbIX N
yrieHoB
4.4 N3o0bpaxkeHune HreHoB apndpmMmeTn4ecKon un [eowleTpmquKoﬂ nporpeccun TodKamum Ha KoopguHaTHOMN
NAOCKOCTW. JINHENHBIN N 3KCMOHEHLMANbHbIA POCT
4.5 CrnoxXHble NpoLeHThbI
5 BeposTHOCTbL 1 cTaTUCTUKa
51 lMpencTaBneHne gaHHbIX B BMae Tabnuy, gvarpamm, rpadvkoB, MHTeprnpeTaumsa AaHHbiX. YTeHne un
nocTpoeHve Tabnuuy, guarpamm, rpaddMKoB Mo pearbHbIM AaHHbIM
5.2 MepecTaHoBKM M hakTopman
5.3 CoueTaHusi 1 YMCHO codeTaHui
5.4 TpeyronbHuk MNackans. PeweHne 3agay ¢ UCNonb30BaHNEM KOMOUHATOPWKK
55 "eomeTpuyeckast BEpoATHOCTb. CrnyyaliHbln BbIOOP TOYKM U3 hurypbl Ha NIIOCKOCTM, U3 OTpe3ka U 13
OYTN OKPYXXHOCTM
5.6 UcnbiTaHue. Ycnex n Heyaada. Cepus ucnbiTaHnii O NepBOro ycnexa
5.7 Cepus ucnbitaHnii bepHynnu. BeposTHOCTM coObITUI B cepun UchbITaHn BepHynnu
5.8 Cny4danHas BenuumMHa 1 pacnpenesnieHne BeposaTHOCTEN
59 Matematndyeckoe oxwugaHue u gucnepcus. [lpumepbl  MaremMaTtMdeckoro OXuAaaHusa  Kak
TEopPeTUYECKOro cpeaHero 3HayeHusi BENUYMHbI
510 MaTtemaTtudeckoe oxugaHue u gucnepcus cnyvyamHon BenmnymHbl "41CIIo YCNexoB B CEpUU UCTbITaHUI
BepHynnu"
511 lMoHATHE 0 3akoHe BonbLunx Yncen. amepeHne BEPOATHOCTEN C MOMOLLbIO YacToT. Porb 1 3HavyeHne

3aKoHa bonbLMX Yncen B npupoae n obiectee




6 reomeTpus

CuHyc, KocuHyc, TaHreHc yrioB oT 0 go 180°. OcHOBHOE TpUroHOMeTpUu4eckoe ToxaecTso. Popmyrbl

6.1
npvBeaeHus
6.2 PelwweHne TpeyronbHWKoB. Teopema KOCMHYCOB 1 TeopemMa CUHYCOB. PelleHre npakTuieckux 3agad ¢
' NCMONb30BaHNEM TEOPEMbI KOCMHYCOB U TEOPEMbI CUHYCOB
6.3 MpeobpasoBaHue nogodus. Nogobre cOOTBETCTBEHHbLIX 3NIEMEHTOB
6.4 Teopema 0 Npon3BeaeHUN OTPESIKOB XOp, TEOPEMbI O NPOM3BEAEHUM OTPE3KOB CEKYLLUX, TEOpEMA O

KBagparte KacaTenbHom

BekTop, AnvHa (MoAyrnb) BEKTOpa, COHarpaBrieHHble BEKTOPbl, MPOTUBOMOMOXHO HanpasfeHHble
6.5 BEKTOPbI, KOJJIMHEApHOCTL BEKTOPOB, PABEHCTBO BEKTOPOB, ONepaunn Hag Bektopamu. PasnoxeHue
BEKTOpa Mo ABYM HEKONMMHeapHbIM BEKTOpam

KOOp/J,I/IHaTbI BEKTOpa. CKanﬂpHoe npounssegeHne BEKTOPOB, NpUMEHEeHUe OnA HaxoXaeHua ONUH U

6.6
yrnos
6.7 JdexkapToBbl KOOpAMHATbI Ha MNIOCKOCTW. YPaBHEHVA MPAMOW U OKPYKHOCTM B KOOpPAMHATaXx,
‘ nepeceyveHmne OKpYXHOCTelN 1 NpsamMbix. MeTo koopauHaT 1 ero NpuMeHeHue
6.8 MpaBunbHbLIE MHOTOYIOJTbHUKM
6.9 OnvHa okpyxHoCcTW. pagycHas n pagnaHHas mepa yrna, BbliucrneHme AnnH Ayr oKpyXHOCTen

6.10 Mnowanb Kpyra, cektopa, cermeHTa

[BWKEHUST MAOCKOCTM U BHYTPEHHWE CUMMETPUM Uryp (sremMeHTapHble TMpeacTaBneHus).

6.11 -
MapannenbHbI nepeHoc. MNosopoT

146.9. [ina npoBeaeHMs OCHOBHOMO rocyapCTBEHHOMO 3k3aMeHa no matematuke (ganee - OQ no maremartuke)
ucnonb3yetcs nepeveHb (Kogudukatop) npoBepsieMblx TpeboBaHUM K pesynbTaTaM OCBOEHMS  OCHOBHOM
obpasoBaTenbHOWM NporpaMmMbl OCHOBHOrO 06LLero obpa3oBaHusi 1 3NIEMEHTOB COAEPXKaHWS.

Tabnuvua 11.10
MpoeepsieMmble Ha O3 no maTtematrke TpeboBaHUS

K pe3ynbTaTamM OCBOEHUsI OCHOBHOW 06pa3oBaTenbHOWM NporpamMmbl
OCHOBHOro o6uiero obpasoBaHusi

Koa [MpoBepsiemble TpeboBaHMSA K NPeAMETHbLIM pe3yribTaTamMm OCBOEHUSI OCHOBHOM
NpoBEPSIEMOro obpasoBaTenbHON NporpammMbl OCHOBHOro 06L1ero obpasoBaHusi Ha ocHoe ®IrOC
TpeboBaHus
1 YMeHune onepupoBaTtb NOHATUAMU: MHOXECTBO, NOAMHOXECTBO, onepaLum Hag MHOXeCcTBaMu;

yMEHVE OnepupoBaTh MOHATUSMU: rpad, CBA3HbLIN rpady, AepeBo, LUKI, NPUMEHsITb UX Npu
pelleHWn 3apad; YMEeHWe WCMonb3oBaTb rpaduyeckoe NpeAcTaBneHne MHOXECTB ANS
onucaHusi pearnbHbiX MPOLECCOB W SIBMEHWA, MPU pelieHnu 3agad K3 Opyrux y4eGHbIX
npeaMeToB

2 YMeHve onepupoBaTh MOHATMSIMUW: OMpeferieHne, akcuoma, Teopema, [oKasaTesbCTBO;
YMEHVe pacrio3HaBaTb MWCTUHHbIE W JIOXKHbIE BblCKa3blBaHWsl, NPMBOOAUTL MPUMEPbI U
KOHTPNPUMEPpbI, CTPOUTb BbICKa3blBaHUS U OTPULLAHUS BblCKa3biBaHWM

3 YMeHve onepupoBaTb MOHATUSIMU: HaTyparbHOE YMCMO, MPOCTOEe U COCTaBHOE YMCIIO,
OenMMOCTb  HaTypalnbHbIX YWUCEnN, MNPU3HaKW OenvMOCTM, Lenoe YuUcro, MoAyrnb 4ucna,
0bblkHOBEHHasa Apobb 1 AecATMYHas Apobb, CTaHAapTHBIN BUA Yucna, pauuoHanbHoe Yu1cro,
MppaLoHanbHoe Y1cro, apuMeTUIecKnin KBaapaTHbI KOPeHb; YMEHMWE BbINOMHATL AeNCTBUS
C 4Yncnamu, cpaBHMBaTb W YNOpsSAOYMBATL 4YWCra, NPeAcTaBnsTb YMCNa Ha KOOPAWMHATHOW
NPSIMOWA, OKPYIIATh YMCTa; YMeHWe AenaTb NPUKUOKY W OLEHKY pe3yrbTaTta BblUMCIIEeHNUN

4 YMeHve onepupoBaTb MOHATUAMW: CTEMeHb C LEsbIM Mokasatesiem, apudMeTUYecKuii
KBagpaTHbI KOpeHb, MHOroYneH, anrebpanyeckasl opobb, TOXAECTBO; 3HAKOMCTBO C KOPHEM
HaTyparbHOW cTeneHn Gosblle eauHULbl; YMEHWE BbIMOMHATL pacyeTsl Mo dopmMynam,




npeobpasoBaHus LenblX, OPOOHO-paLMOHANbHBIX BbIPAXEHUA W BbIPAKEHUA C KOPHAMMU,
pa3noXeHWe MHOroYneHa Ha MHOXUTENMW, B TOM YUCHE C UCMONb3oBaHMEM (POPMYI pasHOCTU
KBagpaToB M KBagpaTa CyMMbl M pa3HOCTU

YMeHne onepupoBaTtb MOHATUSIMU: YMCITIOBOE PaBEHCTBO, YpaBHEHWE C OAHOW NMepeMeHHON,
YMCIIOBOE HEPaBEHCTBO, HEPaBEHCTBO C MEPEMEHHON; YMEHWe pelwaTb fVHENHbIE |
KBagpaTHble ypaBHEHWs1, ApOOHO-paLuoHanbHble YPaBHEHUS C OOHOW NEPEMEHHON, CUCTEMbI
OBYX NMHENHbIX YPaBHEHWN, NIMHEVHbIE HEPABEHCTBA N X CUCTEMbI, KBagpaTHble U APOOHO-
pauvoHarnbHble HepaBeHCTBa C OOHOW MEPEMEHHOW, B TOM YWCMEe MpU pelleHun 3agady u3
OpYrmx npegMeToB M NpaKTUYECKUX 3afad; YMEeHWe MCMNoNb30BaTh KOOPAUHATHYH MPSMY U
KOOPAMHATHYH NMIOCKOCTb ANst 300paXKeHWs peLLEHUn YypaBHEHWI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTtb NOHATUAMKU: YHKUMS, rpadduK OYHKLUUK, HYNM DYHKLUK, NPOMEXYTKM
3HaKOMOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHWus, YyObiBaHWS, HauGonbllee W HauMeHbliee
3HaYeHUsl YHKLWUM; YMEHMEe OnepupoBaTb MOHATUSIMU: TMpsiMas MpPOMOpLUOHANbHOCTb,
NHenHas yHKUMS, KBagpaTudHas yHKUMsi, obpaTHas nponopuuoHanbHOCTb, napabona,
runep6ona; yMeHvue CTpouTb rpadpukm yHKLMIA, KCMOMb30BaTh rpadduku Ans onpeaeneHus
CBOWCTB MPOLIECCOB M 3aBUCMMOCTEN, ANs peLleHnst 3agad U3 apyrmx y4eGHbIX NpeaMeToB U
pearbHOW XWU3HW; yMeHWe BblpaxaTb (dOpMynaMu 3aBUCYMOCTM MeXay BennYnHamMmm

YMeHue oneprpoBaTb NOHATUAMU: NOCNeA0BaTENbHOCTb, apudmeTndeckas n reomeTpuyeckas
nporpeccuy; yMeHue Mcnosnb3oBaTb CBOWCTBA MnocnegoBaTerbHOCTEN, OPMYIibl CYyMMbl U
obLLero yneHa npu pelweHun 3agad, B TOM Yucne 3agay s apyrux ydebHbiX npegmeTos U
peanbHOW XN3HN

YMeHue peluaTtb 3aayn pasHblX TUNOB (B TOM YMCIe Ha NPOLIEHTbI, AOSIM U YacTu, OBWKEHME,
paboTy, LeHy TOBapOB W CTOMMOCTb MOKYMOK U YCIyr, Hanory, 3agadv 13 obnactu ynpasneHus
JNIMYHBIMA U CEeMEWHbIMU (UHaHCaMK); YMEHME COCTaBATb BblPaXeHWsi, YpaBHEHMs,
HEepaBeHCTBA M CUCTEMbl MO YCMOBUIO 3adayu, MUccliedoBaTb MOJyYeHHOE pelleHue W
oLieHVBaTb NPaBAONOA0GHOCTb NOMyYEeHHbIX pe3ysibTaToB

YMeHune onepupoBaTb MNOHATUMAMU: urypa, Todka, OTpes3oK, npsiMas, fyd, fiomaHas, yron,
MHOTOYrONbHUK, TPEYronbHUK, paBHOGEOPEHHbIW W PaABHOCTOPOHHWUA  TPEYroSibHUKM,
NPsIMOYrofbHbIN  TPEYronbHUK, MeauaHa, OuccekTpuca U BbICOTA  TPeYronbHWKA,
YeTbIPEXYroNbHUK, NapannenorpaMmm, pomo, NPsIMOYronbHWK, KBagpart, TpaneLmst; OKPY>KHOCTb,
Kpyr, KacatenbHas; 3HaKOMCTBO C NPOCTPAHCTBEHHLIMU Urypamm; yMeHUe pellaTb 3agaydu, B
TOM 4ucre w3 MNOBCEOHEBHOW >XWM3HWM, HA HaAXOXOEHWE TeOMETPUYECKUX BENUYUH C
NPUMEHEHNEM N3YYEHHbIX CBONCTB hUuryp 1 oaktos

10

YMeHne onepupoBaTb MOHATUSIMU:  PaBEHCTBO (UIyp, PaBEHCTBO  TPEYroSibHUKOB,;
napasnsenbHOCTb U MeprneHauKYNAPHOCTb NPSAMBIX, Yron Mexay NpsaMbIMU, NepneHaukynsp,
HaKMOHHasi, npoekumsi, nogobue duryp, NogobHble TPEeYroNbHUKU, CUMMETPUSt OTHOCUTESTbHO
TOYKA U MPSIMOM; YMEHMe pacrno3HaeBaTb PaBEHCTBO, CUMMMETPUIO U nodobue duryp,
napannenbHOCTb U NeprneHauKynNapHOCTb NPAMbIX B OKpYXatoLLeM Mupe

11

YMeHue onepupoBaTb NOHATUAMMW: ANMHA, PAcCTOsIHME, Yron (BeNuUmHa yrna, CUHYC U KOCUHYC
yrna TpeyronbHuka), nnollagb, yMeHue oLeHMBaTb pasMepbl NpeaMeToB U OBBLEeKToB B
OKpy)XatoLLeM Mupe; yMeHue NpUMeHATb hopMynbl NepUMeTpa U Nolaamn MHOTOYroNbHUKOB,
ANVHBI OKPY)KHOCTU M MrioLlaamn kpyra, obbema npsiMoyrofibHOro napannenenvnena; ymeHue
NPUMEHSTb MPU3HAKN PaBEHCTBa TPEYroJIbHUKOB, TEOPEMY O CYMME YITIOB TPeyrosibHuKa,
Teopemy Mudparopa, TpMroHoMeTpu4eckne COOTHOLLIEHUS ANSA BbIYUCIEHUSA ANWH, PACCTOAHUA,
nroLlanem

12

YMeHune nzobpaxatb Nnockme purypbl 1 X KOMOMHaL MK, NPOCTPAHCTBEHHbIE OUTYPbl OT PYKW,
C TMOMOLLbI0 YEpPTEXHbIX WMHCTPYMEHTOB W 3MEKTPOHHBIX CPeACcTB MO TEKCTOBOMY WNnu
CMMBOJIbHOMY OMMUCaHUI0

13

YMeHune onepupoBaTb NMOHATUAMMU. NPAMOYrofibHad CUCTeEMa KOOPAMHAT; KOOPAMHATbl TOYKW,
BEKTOpP, CyMMa BEKTOpPOB, MNpou3BedeHNe BEeKTOpa Ha 4YKUClo, CKandpHoe npousseneHune
BEKTOpPOB; yMEHUE UCMNOJIb30BaTb BEKTOPbl M KOOpAUHATLI ONnA npeacTtaBlieHnA OaHHbIX U
peweHuna 3agad, B TOM YUCIie U3 Apyrmx y‘-leGHbIX npegmMeToB n peaanoPl XU3HN

14

YMeHune onepmpoBaTth MOHATUAMU: CTONOUKOBLIE U KPYroBble Auarpammel, Tabnuubl, cpegHee
apudpmeTndeckoe, MeamaHa, Haubosnbliee W HauMeHbllee 3HavyeHusi, pasMax YUCIOBOro
Habopa; ymeHMe u3BMeKkaTb, WHTepnpeTvpoBaTb W npeobpasoBbiBaTb WMHGOPMaLMIo,
npeacTaBreHHylo B Tabnuuax n Ha guvarpaMmmax, oTpaxaroLwylo CBOMCTBA W XapaKTepUCTUKK
peanbHbIX MPOLECCOB W SBMEHWUW; YMEHMe pacrnosHaBaTb W3MEHYMBbIE BeENUYUHLI B




OKpyXatoLlem mMupe

15 YMeHue onepupoBatb MOHATUAMMW:  CIyYaWHbIA  ONbIT  (CNyYaWHbIN  3KCMEPUMEHT),
3nemMeHTapHoe cobbiTe (3reMeHTapHbIA UCXo4) CRyyalHOoro onbiTa, CnyyanHoe cobbiTue,
BEPOATHOCTb COOLITUS; YMEHVWe HaxoAWTb BEPOSATHOCTWU CrydavHblX COObITUIA B OMbITax C
PaBHOBO3MOXHbIMW  3MEMEeHTapHbIMU  COObITUAMY; yMeHMe pellatb 3agavv  MeTOAOoM
opraHusoBaHHoro nepebopa un ¢ MCMNONb30BaHNEM NpPaBuUna YMHOXEHWS; yMeHne oLeHuBaTb
BEPOATHOCTU pearibHbIX COOLITUA U ABMEHW, MOHMMaTb POflb MPaKTUYECKN AOCTOBEPHBIX U
MarioBepOATHbIX COBbITUIA B OKpYXaloLeM MUpe U B JKU3HMW; 3HAKOMCTBO C MOHATUEM
HEe3aBUCHMbIX CODbLITUIM; 3HAKOMCTBO C 3aKOHOM OOMbLUMX YMCEN U €ro ponblo B MacCOBbIX
ABNEHUAX

16 YMeHue BbIOWpaTb MOAXOAALUMA M3YYeHHbIi MeTod AN pelleHus 3adadvuv, NpUBOAWTb
npuUMepbl MaTeMaTU4YeCcKnX 3aKkOHOMEPHOCTEN B NPUPO/E M XKMU3HU, pacrno3HaBaTb NPosBeHne
33aKOHOB MaTeMaTMKM B WCKYCCTBE, OMUCbIBATb OTAeSbHble BblAalolnecss pesynbraThbl,
MoJlyYeHHbIE B XOA4e pa3BUTUA MaTeMaTVKW Kak Hayku, MPUBOOAUTL MPUMeEpPbl MaTeMaTUYeckmnx
OTKPbLITUIA U X aBTOPOB B OTEYECTBEHHON U BCEMUPHOI UCTOPUM

Tabnvua 11.11

[MepeyeHb aneMeHTOB codepxaHusi, nposepsiemMbix Ha O3
no maTemaTtuke

Kog [MpoBepsieMbIli aNeMEHT coaepKaHusi
1 Yucna v BeluUCTEHNS

11 HaTypaneHbie u uenbie ynucna. NpusHaku 4enMmMocTy Lenbix Yncen

1.2 OObIKHOBEHHbIE M AeCATUYHbIE APOOU, NPOoLEHTbI, GECKOHEYHbIE Neprnoamyeckue apodu

1.3 PauuvoHaneHble yucna. ApucmeTrdeckne onepauum ¢ pauuoHansHbIMM Yucnamm

1.4 [enctBuTtencHble Yucna. ApmpmeTnydeckmne onepaunmn ¢ 4eNCTBUTENbHLIMU YMUCIamMin

15 MpubnumxeHHbIe BbIYMCIEHWS, NPaBuIia OKPYrIeHVs, MPUK1AKa 1 OLueHKa pe3yrbTaTa BblYUCIIEHNI
2 Anrebpanyeckune BblpaeHns

2.1 BykBeHHbIE BbipaXXeHWs! (BblpaXXeHWs! C NepeMeHHbIMN)

2.2 CreneHb ¢ uenbiM nokasatenem. CTeneHb ¢ paynoHanbHbIM nokasaTtenem. CBoOWCTBa CTENEHN

2.3 MHorouneHsl

2.4 Anrebpandeckasa apobb

2.5 ApndpmMeTn4eckUin KopeHb HaTypanbHOW cTeneHn. [enctBus ¢ apudPMeTUHECKUMU KOPHAMMU

HaTyparbHOW cTeneHu

3 YpaBHeHUs N HepaBeHCTBa

31 Llenbie n opobHo-paumnoHanbHble ypaBHeHUst. CUCTEMbI U COBOKYMHOCTU YpaBHEHUI
3.2 Llenble n opobHo-paumoHanbHble HepaBeHcTBa. CUCTEMbI M COBOKYMHOCTW HEPABEHCTB
3.3 PelweHne TekcToBbIX 3a4a4

4 Yuncnosble nocnegoBaTelbHOCTY
4.1 MocnepoBaTtenbHOCTU, CNOCODLI 3aAaHna nocneaoBaTeNbHOCTEN
4.2 ApudmeTmdeckas n reometTpudeckas nporpeccun. Popmyna CrnoXxHbiX NPOLEHTOB

5 DyHKL MM

5.1. OyHKuMA, cnocobbl 3agaHua yHkumn. Mpaduk yHkumm. O6nactb onpegeneHns M MHOXECTBO




3HavyeHuUn pyHKuun. Hynn dyHKumn. MNpoMexyTkM 3HaAKOMOCTOSAHCTBA. [1pOMEXYTKM MOHOTOHHOCTHU
dyHKUMKU. MakcMymbl 1 MUHUMYMbl PYHKUMW. Hanbonbluee n HaMMeHbLUee 3HaYeHne (PYHKLMM Ha

NPOMEXYyTKe

6 KoopauHaTtbl Ha NpsiMOM U MAOCKOCTU
6.1 KoopauHatHasa npsmasi

6.2 [ekapToBbl KOOPAUHATLI HA NNIOCKOCTU
7 MeomeTpus
7.1 "eomeTpuyeckmne urypbl 1 X CBOMCTBA
7.2 TpeyronbHWK
7.3 MHoroyronsHukn

7.4 OKpPY>XHOCTb U Kpyr

7.5 M3mepeHne reoMeTpuieckmx BenmymH
7.6 BekTopbl Ha NNOCKOCTH
8 BeposTHOCTbL 1 cTaTUCTUKaA
8.1 OnucaTenbHasa cTaTucTvKa
8.2 BeposiTHOCTb
8.3 KombuHaTopuka
8.4 MHoxecTBa
8.5 padbl

JOKYMEHT MOZAMUCAH SNEKTPOHHOM MOAMUCHIO
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