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[Iporpamma MBOVY «lllkoma Nel09» mo yueOHOMy mpenMery «MaTtemartuka» mpaiee
COOTBETCTBEHHO-TIpOrpaMma 1o mnpeamery «MaremaTukay BKIIOYAeT MOSCHUTENBHYIO 3alUCKY,
coJiepykaHue 00 ydeHus, INIaHUPYEMbIE pe3ylIbTaThl  OCBOEHHUSI MPOrPaMMBbI TeMaTH4ECKOe
IUTAHUPOBAHKE, TOYPOUYHOE IJIAHUPOBAHUE.

|. HOACHUTEJBHAS 3AITUCKA

[IporpamMa 1o maremaTtuke Juisl oOydaromuxcs 5—9 kiaccoB pa3paboTaHa HA OCHOBE
dI'OC 00O wu denepanbHOli paboueit mporpammbl 1Mo «Maremartuke». B mporpamme 1o
MaTeMaTHKe YYTEHBI UJeH U NojoxeHuss KoHuenmuu pa3BUTHs MaTEMaTHYECKOTr0 00pa3oBaHHA
B Poccuiickoit @exneparuu.

[IpeqmeroM MaTeMaTHKU SBIAIOTCA (yHAaMEHTAJIbHBIE CTPYKTYphl HAIIero MHpa —
IIPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIECHUS (OT MPOCTEHIIMX, YCBaUBAEMbIX B
HETIOCPEJICTBEHHOM OIIBITE, /10 JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JJISi pa3BUTHS HAYyYHBIX U
NpUKIAIHBIX uAei). Maremarnyeckue 3HaHUS OO€ECIIEUMBAIOT IIOHMMAaHHUE IMPUHIUIIOB
YCTPOWCTBA M MCIOJb30BAHUS COBPEMEHHONW TEXHUKH, BOCIPUATHE U HHTEPIIPETALUIO
COLMAIIBHOW, SKOHOMUYECKOH, MOJUTUYECKOW HH(OpPMAIMH, JAIOT BO3MOXXHOCTH BBITOJIHSTH
pacu€Thl U COCTABIATH AJITOPUTMbI, HAXOAUTh U NPUMEHSATH (POPMYJIbI, BIAJETh NPAKTUYECKUMU
npuéMamMu reoOMeTpUUECKUX U3MEPEHUH U MTOCTPOEHUH, YNTaTh MH(OPMAIHIO, TIPEACTABICHHYIO
B BHJE TaOJul], AMarpaMM U IpaduKoB, )KUTb B YCIOBHUSAX HEOINpPENeJEHHOCTH U IOHUMATh
BEPOATHOCTHBIN XapaKTep ClaydailHbIX COOBITHI.

N3yuenue wmarematuku ¢GopMupyeT y oOy4arommxcs MaTeMaTH4eCKUH  CTUiIb
MBIIUICHUS, TPOSBISIONIMNACA B ONpEACTICHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TaKUe MPUEMBI M METOJbl MBIIUICHUS, KaK UHAYKLIUSA U JeTyKIKs,00001eHe u
KOHKpETH3allisl, aHaIW3 M CHHTE3, KJIAacCU(PUKalMig W CHUCTeMaTu3alus, abCTparupoBaHue U
a"Hanorus. OOBEKTbl MaTeMaTHYECKUX YMO3AaK/IIOUEHHWH, @paBuUiIa HMX KOHCTPYMPOBAHUS
pPacKpbIBalOT MEXaHM3M JIOTUYECKUX IIOCTPOECHUH, CHOCOOCTBYIOT BBIPAOOTKE yMEHHUS
(dbopmMynHpoBaTh, 0OOCHOBBIBATh U JJOKA3bIBAaTh CY)KICHHS, TEMCAMBbIM Pa3BHUBAIOT JIOTHMUYECKOE
MblnieHue. M3ydyeHune martematuku — obecrieunBaeT (HOpPMHUpPOBAHHME — AITOPUTMUYECKON
KOMITOHEHTbl MBIIIJIEHUS M BOCHUTAHME YMEHUU NEHCTBOBATH IO 3aJaHHBIM aJrOpPUTMaM,
COBEpILICHCTBOBATh N3BECTHHIE NKOHCTPYUPOBATh HOBBIE. B Ipoliecce pemenns 3aga4 — OCHOBOR
y4eOHOI NeSTeNbHOCTH HAa YpOKax MaTeMaTHKH — Pa3BUBAIOTCS TBOpYECKass M IMPHUKIATHAs
CTOpOHBI MbllIIeHHs. O0ydeHrne MaTeMaTHKe AAaéT BO3MOXHOCTh Pa3BUBATh y OOYyYaroLIUXCs
TOYHYIO, pallOHaJIbHYIO M HMHPOPMATHUBHYIO pe€Yb, YyMEHHE OTOMpaTh Haumbojee
MO/IXOJISLIHE SI3bIKOBbIE, CUMBOJMYECKHE, TpaduyecKue CpeACTBA JJsl BBIPAKEHUS CYXACHHUM
1 HaTJIsSHOTO UX MPECTABIICHUS.

[Tpy m3ydyeHUH MaTeMaTHKH OCYIIECTBIseTCs o0liee 3HAKOMCTBO ¢ METOJAMU MO3HAHUS
JNEHUCTBUTEIBHOCTH, NMPEACTABICHUSAMU O NPEAMETE U METOAAX MATEMAaTUKH, UX OTIUYHUU OT
METOOB JPYTMX €CTECTBEHHBIX M TyYMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX HPUMEHEHHUs
MaTEMaTHKH JUUISl PELIEHHs] HAYYHBIX U IPUKJIAJHBIX 3a7ad.

[IpuoputeTHpiMM  1lenssMH  OOyueHHsT MaTeMaTuke B 5-9 Kjaccax — SIBISIOTCS:
¢dbopMHUpOBaHHE IEHTPAIBHBIX MaTEMAaTUYECKUX MOHATHH (UMCIO0, BETUYMHA,
reomerpuueckas  ¢urypa, TEpeMEeHHas, BEpPOSATHOCTh, (YHKIHUsA), 0OECIEeUNBAIOIINX
MIPEEMCTBEHHOCTh U EPCIIEKTUBHOCTh MAaTEMAaTHYECKOr0 00pa3oBaHus 00yYarOMINXCS;

noJBe/ieHue OOyUaroMIMXCsl Ha JIOCTYITHOM JJISi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHUKUd M OKPYXKAIOLIEro MHpa, MOHMMaHHEe MAaTeMaTUKHU KaK 4acTH OOLIed KyJIbTypsbl
YeJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYalIbHBIX M  TBOPYECKHMX  CHOCOOHOCTEH  oOydarommxcs,
M03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATEIBCKUX YMEHUMN, KPUTUYHOCTH MBILUIEHUS, HHTEpeca
K M3YYEHUIO MaTEMATHKH;

dbopMupoBaHre (YHKIIMOHAIBHON MaTeMaTH4YE€CKOW T'PaMOTHOCTH: YMEHHS Paclio3HaBaTh
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IPOSIBJICHUS MaTeMaTHMYeCKUX HOHATHH, OOBEKTOB UM 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CHUTYyallUsX M TIPU H3YYEHUM JpPYTUX Y4eOHBIX MpPEIMETOB, MPOSBICHUA
3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (pOopMynupoBaTh UX HA S3bIKE MATEMAaTUKU M CO3JaBaThb
MaTEMaTUYECKUE MOJENIH, NPUMEHATh OCBOCHHBIM MaTeMaTHYECKUM ammapar JUisl pelieHus
IIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATh IIOJyYEHHbIE PE3YIIbTATHI.

OcCHOBHBIC JMHHUU COJEP)KaHHs MPOTpaMMBI 1O MaTeMaThke B 5-9 kiaccax: «Ywucna u
BBIUUCIICHUS», «Anredpa» («Anredpandeckue BBIPAKCHHS», «YPaBHEHUS U HEPABEHCTBAY),
«Dynkuuny, «leomerpusi» («['eomerpuueckue ¢GUrypel M UX CBOWCTBay, «M3mepenue
TE€OMETPHUECKUX BEIMYUH»), «BeposTHOCTD W cratucTuka». JlaHHBIE JTUHHM Pa3BUBAIOTCA
NapajulesIbHO, Ka)K1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OHAKO HE HE3aBUCUMO OJ/IHA OT
JIPYIOM, a B TECHOM KOHTaKT€ U B3aUMOJCHCTBUN.

CopnepxaHue mnporpaMmbl II0 MaT€MaTUKE, paclpeAci]éHHOEe 10 ToAaM OO0y4eHMs,
CTPYKTYpPUPOBAaHO TakKUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHHLIMIHAIBLHBIM BOIPOCAM
oOyyaromuecs: 00paIaaTuch HEOAHOKPATHO, YTOOBI OBIAICHUE MATEMAaTHUECKUMH TOHSATHIMU U
HaBBIKAMU OCYILECTBIIIOCH IOCIEJOBATEIbHO U MOCTYNATENIbHO, C COOJIIOJEHUEM IPUHIMIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAJIMCh B OOIIYI0 CHUCTEMY MaTeMaTHYECKUX
IIPEJCTaBICHUNA O0yUYarOUIMXCs, paciuupss U yrayousas e€, o0paszysl IpoYHble MHOXKECTBEHHbBIE
CBSI3U.

B coorBerctBum ¢ ®I'OC OOO maremaTtuka SIBISETCS OO0S3aTENLHBIM y4eOHBIM
IIPeIMETOM Ha YpPOBHE OCHOBHOro oOmiero oOpazoBanusa. B 5-9 kinaccax MmaremaTuka
TPAJUIIMOHHO M3Y4YaeTcs B paMKax CIEAYIOIIMX YYeOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpay (BKIIOYast SJIEMEHTHI CTATUCTUKHA U TEOPHU
BeposiTHOCTeH) u «l'eomerpusi». IIporpammoii mo maremMaTuke BBOJHUTCS CaMOCTOSTEIbHBIN
yueOHbIi Kypc «BeposTHOCTh M CTaTUCTUKAY.

OO0miee 9rcao 4acoB, pEeKOMEHJOBAHHBIX JIJISl U3YYEHUSI MaTeMaTHKH (0a30BbI YPOBEHB)
Ha YpOBHE OCHOBHOTO 00miero obpa3zoBanusi, — 952 gaca: B 5 kiacce — 170 wacos (5 yacos
B Hezeno), B 6 kimacce — 170 gacoB (5 wacoB B Hemenmo), B 7 kimacce —204 gaca (6 yacoB B
Heqeno), B 8 kimacce — 204 vaca (6 yacoB B Heneno), B 9 kinacce — 204 yaca (6 4acoB B HEETIO).

OcHoBa paboueii Pabouas nporpamma COOTBETCTBYET (henepanbHOMY
rocy/IapCTBEHHOMY 00pa30BaTeIbHOMY CTAaHIAPTy OCHOBHOTO OOIIETo

NPOrpamMmabl » y
o0pa3oBaHMs, COCTaBieHa Ha OCHOBe (QenepambHOl pabodei
nporpaMmel 1o npeaMery «MaremaTukey»; SIBISIETCS COCTAaBHOM
YaCcThI0 OCHOBHOH 00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanusg MBOY «lIkona Ne 109»

KosmuecTBO 4acoB B Marematuka -5; Aareopa 7 kiaacc — 3; Anredpa 8 knace — 3;

HeJIeJII0 Adaredpa 9 kiaacc 3 ; 'eomerpus -2, BeposiTHOCTD M

cTaTHCTHKA- 1

KouauuecTBo yacoB 3arog 5 | 170

KJ1ace
KoauuecTBo yacoB 3arog 6 | 170

KJ1ace

KosmmuectBo yacoB 3a roa 7 | Aaredpa - 102; 'eomeTpus-68
KJ1ace

KosmmuectBo yacoB 3a roa 8 | Auredpa - 102; I'eomeTpus-68
KJ1ace

KoummuectBo yacoB 3a rox 9 | Anredpa - 102; 'eomeTpus-68
KJIacce

KosmmuecTBo yacoB 3a ron 7 | BepositHocTh U cTaTHCTHKA - 34
KJIacC

KoaunuyecTBo yacoB 3a ron 8 | BepositHocTh U craTucTHKAa - 34
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KJIacC

10 | KosmmuecTBO 4acoB 3a roa 9 | BeposiTHOCTB U cTaTHCTHKA - 34
KJ1ace

Il. COAEP’ KAHUE YYEGHOI'O IPEMETA

COILEPKAHHUE YYEBHOI'O KYPCA (I1IO 'OAAM OBYYEHUA)

Yueonwiit nnan npedycmampugaem uszyuenue mamemamuku Ha 6A3060m ypoeHe, UCX00s U3 He
menee 170 yueonvix uacoe ¢ yueoHom 200y .

5 knacc

HartypaJjbHble 4yucIa 4 HYJIb

HarypansHoe umcno. Pan natypanbHbix uucen. Ywuceno 0. M3o0pakeHue HaTypalbHBIX
YyHCeJl TOYKaMU Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOH.

[lozunmonHas cucrema cuuciaeHus. PuMckas Hymepanus Kak IpUMEp HENO3MLIMOHHOU
CUCTEMBI cuucieHus. [lecsaTuunas cuctemMa CUUCIICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEJl, CpaBHEHHE HATypalbHbIX uucend ¢ HylaéM. CrocoObl
cpaBHeHUs. OKpyTJI€HNE HAaTypaJIbHbIX YUCEIL.

CrnosxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIA IIPU CIOKEHUU. BplunTanue kak aelcTeue,
o0paTHOE CJIOXKEHUIO0. YMHOXXEHHE HATypaJbHBIX 4YHCEN; CBOWCTBA HYNISl W E€OUHUIBI IpU
YMHOXKEHUH. JleneHue Kak JAedcTBHe, oOpaTHOe YMHOXeHHI0. KOMIIOHEHThl AeWCTBU, CBS3b
mMexxay HumH. [lpoBepka pesymbraTa apudmerndeckoro neictBus. llepemecturensHoe U
COYETaTeJIbHOE CBOWCTBA (3aKOHBI) CIOXEHHMS M YMHOXEHHMS, PpaclpeieauTeIbHOe CBOMCTBO
(3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB Juisi 00O3HAYEHHsS HEU3BECTHOIO KOMIIOHEHTAa M 3allUCH CBOWCTB
apupMeTUIECKUX JEHCTBUM.

JlenuTenu m KpaTHbIE 4MCla, Pa3okKEHHE HAa MHOXUTENU. IIpocTeie M cocTaBHBIE 4YHUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTKoM.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeJIeM. 3allUCh 4YHCIAa B BHJIE CYMMBI DPa3psIHBIX
CJIaraeMbIX.

UucnoBoe BbIpaXKeHHE. BpIUMCIEHME 3HAYEHW YHMCIIOBBIX BBIPAKECHHUH; MOPAIOK
BBITNIOJIHEHUS IeHcTBUM. Vcnonabp30BaHue Npy BHIYUCICHUSX IEPEMECTUTENBHOIO U COUYETATEIIbHOTO
CBOWCTB (3aKOHOB) CIIO’KEHUSI M1 YMHOXKEHUS, paclpe/IeIMTeIbHOTO CBOIICTBa YMHOKEHUS.

Jpoou
[Ipeacrasnenue o apoOu Kak crocoOe 3amucu 4acTu BeduduHbl. OOBIKHOBEHHBIE JIPOOH.

[TpaBunbHBIE W HempaBwiIbHbIE ApoOu. CMerianHas JpoOb; MpeacTaBIeHUE CMEIAaHHON Jpodu B
BUJIE HENpPaBWIBHON JpoOM M BbIIEICHHE ILEJ0M 4YacTH Yucila U3 HENpaBUIbHOW JApoOwu.
N300paxkenue npobel ToukaMu Ha 4MUCIOBOM mpsiMmoi. OcHOBHOE cBOicTBO ApoOu. CoxparieHne
npobeit. [IpuBenenue apodu Kk HOBOMY 3HamMeHaTe 0. CpaBHEHHE TPOOECH.

CrnoxeHue W BbIYMTaHUE JpoOel. YMHOXKEHUE M JieleHue ApoOei; B3auMHO-OOpaTHbBIE
npobu. HaxoxaeHue yacTu 1enoro U 1eJIoro 1Mo ero 4acTH.

Hecsatuunas 3anuch ApoOeil. [IpencraBienue necaTuuHOW ApoOH B BUAE OOBIKHOBEHHOMH.
N300paxeHne OECATUYHBIX ApoOeil ToukaMM Ha 4MCIOBOM mpsMoi. CpaBHEHHE HECSITUYHBIX
Ipooeii.

Apudmernueckue JeHCTBUS € JECATUUHBIMU Ipo0siMu. OKpyrieHue 1eCATUYHBIX IpoOeil.

Pelnenue TeKCTOBBIX 3a1a4
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Pemenne TeKCTOBBIX 3amad apuPMETHUYECKHM CIOCOOOM. PelieHne ITOTHYecKuX 3ajad.
Pemenne 3amau mepeOOpoM BCeX BO3MOKHBIX BapHAHTOB. VCIojib30BaHWE TPH PEIICHUH 3a]1a4
TAOJIHIL U CXEM.

Pemenue 3amav, coaepKaniux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIUYHHBI: CKOPOCTH, BpPEMs,
paccTosiHue; I1IeHA, KOJIMYECTBO, CTOMMOCTh. ENMHHIIBI W3MEpeHHs: Macchl, 00BEMa, IICHBI;
pacCTOsSTHUSA, BPEMEHHU, CKOPOCTH. CBSA3b MEXKTY €IMHUILIAMH U3MEPCHUS KaKI0H BEITNIMHBI.

Pemenrie oCHOBHBIX 3a/1a4 HA APOOH.

[IpencraBieHre qTaHHBIX B BHJIE TAOJIUIL, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsnnele npeacraBieHus o pUrypax Ha IUIOCKOCTH: TOUKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. IIpsMOH, OCTpbIN, TYNOHM M pa3BEPHYTHIN
YTJIBL.

JUinHa  oTpe3ka, METpUYECKHE €IMHULBI JIuHbl.  JliMHa  JOMaHOM, NEpUMETp
MHOTI'OYTrOJIbHUKA. MI3MepeHne u nocTpoeHue yriloB ¢ IOMOIIBIO TPAaHCIIOPTHPA.

Harnsinaeie npeacraBienus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK; MPSIMOYTOJBHHUK,
KBaJ[paT; TPEYTOJIbHUK, O PABEHCTBE (PUTyp.

N3obpaxkenue ¢uryp, B ToM ymcie Ha kietdaToil Oymare. [loctpoenne xoHdurypauuii u3
qacTeil MpsiMOM, OKPYKHOCTM Ha HEJIMHOBAHHOM M KieTyaToi Oymare. Mcnonb3oBaHue CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomanp npsIMOYroJibHUKAa U MHOTOYI'OJIbHUKOB, COCTaBJIEHHBIX U3 MPSIMOYTOJILHUKOB, B
TOM 4ucie Guryp, n300pakEHHbIX Ha KieT4aToi Oymare. EAMHUIIBI H3MEpeHus IIIoLau.

Harnsimaeie  mpencraBieHWss O NMPOCTPAHCTBEHHBIX — (UTypax:  MPSIMOYTOJIBHBIN
napauenenunes, Kyo, MHororpaHHukH. VM3o0pakeHre nmpocTeHnX MHOTOrpaHHUKOB. Pa3BépTku
ky0a u mnapautenenunena. Co3gaHue MoAeNed MHOTOTPAHHHKOB (u3 Oymaru, IPOBOJIOKH,
IUTaCTHIIMHA U JP.).

OO0BEM IpSIMOYTOJIBHOTO Napajuieenunena, Kyoa. Enununel namepeHus oobEéma.

6 Knacc

HarypanbHble ynciia

Apudmernueckue IEUCTBUS C MHOTO3HAYHBIMU HATypajdbHBIMH uuciaaMu. YucioBbie
BBIpQXEHHS, MOPSIAOK NEHCTBHUI, MCMONb30BaHHE CKOOOK. lcmonbp3oBaHME MpU BBIYUCICHHSIX
MEPEMECTUTENHHOTO U COYETATEILHOTO CBOMCTB CJIOXKEHUS M YMHOXEHHS, PAaCTpeeIUTeIbHOTO
CBOMCTBA YMHOXeHUs. OKpyTrieHue HaTypalbHbIX YUCEN.

Jlenutenun W KpaTHbIE YWCA; HAMOOJBIIMN OOIMMI JeNMUTeNh W HauMEHbIlee oOlee
KpaTHoe. J[enuMocTh CyMMBI U ITpou3BeieHUs. [lenenne ¢ ocTaTKoM.

Jpoou
OObIkHOBEHHasi Apo0Ob, OCHOBHOE CBOMCTBO IpoOH, cokpaiieHue apoOei. CpaBHEHHE U

ynopsounBaHue Jpobei. Pemenne 3amauy Ha HaxOXJIEHHE YacTH OT LEJNOT0 M IEJOro MO €ro
yacTu. J[poOHoe umcno kak pe3ynbrar neneHus. lIpencraBieHue IECATUYHOW IpoOM B BHUIE
OOBIKHOBEHHOM JJp0oOU U BO3MOKHOCTh MPEJCTABICHNUS OOBIKHOBEHHOM pOOH B BUJE IECATHUHOM.
Jlecsatuunble poOM M MeTpuueckass cucreMa Mep. ApudMeTHdyecKue JeHCTBUS U YHCIOBBIC
BBIPa)KEHUS ¢ OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHomleHWH. Macmral, nponopuus. Ilpumenenue
IIPONOPLUI NPU PELIEHUH 3a/1a4.

[TonsiTue mpoueHTa. Boluncnenue npoieHTa OT BEIUYUHBI U BEIMYUHBI MO €€ MPOLIEHTY.
BrlpaxkeHne NpOLEHTOB JAECATHYHBIMU Jpo0siMu. PemieHue 3agay Ha NpPOLEHTHL. BrlpaxeHue
OTHONICHUSI BETMYHH B MTPOLIEHTAX.

IHos0:kuTENbHBIE M OTPHLATEIbHbIEC YHCJIA

IomoxxutenpHple M OoTpULArenbHble yncia. Llensie yncna. Monyns dncia, reoMerpudeckas
UHTEpIIpeTaluss MoIyias uucia. M3o0OpakeHue wyucesnl Ha KOOPAMHATHON mpsiMoi. UYmucnoBbie
IIPOMEKYTKH.

CpaBHenue uncen. ApupmMerndeckue ACUCTBUS C MOJIOKHUTEIBHBIMU M OTPHULIATEIbHBIMU
YUCIIAMH.
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[IpssmoyronbHasi cucTeMa KOOpPAMHAT Ha INIOCKOCTU. KoopauHaTel TOUKM Ha IUIOCKOCTH,
abcuucca u opauHara. IloctpoeHne Todek u GUryp Ha KOOpAUHATHOMN MJIOCKOCTH.

bykBeHHbIE BBIPAKEeHU S

[Tpumenenune OyKB JUIsl 3alIMCH MaTEMAaTUYECKUX BBIPAKECHUN M mpeiokeHuil. CBoiicTBa
apupMeTrueckux JeicTBuil. ByKkBeHHbIE BBIPRKEHUS U YUCIIOBBIE IOJCTAHOBKU. ByKBEeHHBIE
paBEHCTBA, HAXOXKJCHUE HEN3BECTHOTO KOMITOHEeHTa. DopMyIibl; GOpMyIIBI TEpUMETpa U TUIOMAAN
psMOYTOJIbHUKA, KBajpaTa, 00bEéMa napajuienenunena u Kyoa.

Pemenne TekcToBBIX 32124

Pemenne TEKCTOBBIX 3a1au apu(METHYECKHMM crocoOoM. Pemienune nmormueckux 3azad.
Pemenue 3aau nepe6opoM Bcex BO3MOXKHBIX BapUAHTOB.

Pemenue 3anau, comepammx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBI: CKOPOCTb, BPEMH,
paccTosiHUe; 1I€Ha, KOJMYECTBO, CTOMMOCTb; IPOU3BOJUTENILHOCTh, BpeMs, O0BEM pPabOTHI.
EnvHMLBI U3MEpEHHs: MacChl, CTOMMOCTH; DPACCTOSIHUS, BPEMEHH, CKOpOCTH. CBS3b MEXAY
€AVHMIIAMY U3MEPEHUS KaXK10M BEIINYNHBI.

Pemenune 3amauy, CBSI3aHHBIX C  OTHOIIEHHWEM, IPONOPLUUOHAIBHOCTBIO  BEJINYMH,
IPOLIEHTaMU; peIlIeHHEe OCHOBHBIX 3a/1a4 Ha IpOOU U MPOLIEHTHI.

OneHka U NpUKUJIKa, OKPYTJIEHUE pe3ynbTara.

CocraBieHne OyKBEHHbBIX BBIPQXKEHUH 110 YCIOBHIO 3a/1a4H.

[IpencraBnenne JaHHBIX C MOMOIIBIO Tabmum W auarpamm. CromOuaThie JUArpamMMBbl:
YTEHHE U NIocTpoeHue. UTeHne KpyroBeIX AMAarpaMm.

Harnsinnasi reomerpust

Harnsgaele npeacraBieHus o purypax Ha IJIOCKOCTU: TOYKA, IpsMas, OTPE3OK, JIyd, Yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, YEeTHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT.

B3aumHoe pacrnoniokeHue JABYX IMpsMBIX Ha IUIOCKOCTH, HapajieibHble IpsSMBbIE,
NEPIeHIUKYIApHbIe TpsMble. M3MepeHne paccTOSHUM: MeXAy IBYMS TOYKAMHU, OT TOYKHU JO
IpsIMOM; JUIMHA MapLIpyTa Ha KBaJIpaTHOMN CETKeE.

W3mepenue u MOCTpOCHHE YIIOB C MOMOUIBIO TpaHCHOPTHpA. BUIBI TPEyrolbHUKOB:
OCTPOYTOJIbHBIM,  IPSIMOYTOJIbHBIN,  TYNOYIOJbHBIM;  paBHOOEIPEHHbIN, PABHOCTOPOHHMM.
YeTbIpEXYrOIbHUK, IPUMEPHI YETBIPEXYTOJIbHUKOB. IIpAMOYronpHUK, KBaJapar: HCIOJIB30BAHHE
CBOICTB CTOpOH, yIjoB, AuaroHaineil. M3o0paxeHne reomerpuueckux (GuUryp Ha HEITMHOBAHHOMN
Oymare ¢ WUCIOJb30BaHUEM IUPKYJs, JUHEWKH, YrolbHUKA, TpaHcrmopTupa. I[loctpoeHus Ha
KJIeT4yaTou Oymare.

Ilepumerp MHoroyrompHuKa. [loHsATHE TUIOMAAM (DUTYDBI; €IUHUIBI U3MEPEHHs TIIOLIA U,
[Tpubmmk€HHOE U3MepeHue TIomaau GUryp, B TOM 4Mcie Ha KBajapaTHou ceTke. [IpubnnxénHoe
W3MEpPEHUE JUTMHBI OKPY>KHOCTH, IIJIOLAINA KpyTa.

CumMMeTpus: LIeHTpaJibHasl, OceBasi U 3epKajbHasi cuMMeTpuu. [locTpoeHne cuMMeTpUYHBIX
buryp.

Harnsgaeie npencraBiaeHus 0 IPOCTPAHCTBEHHBIX (DUTrypax: Mmapajjiesenumnes, Kyo, npusma,
nupammia, KOHyC, HWIMHAP, map U cdepa. M3o0paxkenne npoctpaHcTBeHHbIX ¢Guryp. ITpumepst
Pa3BEPTOK MHOTOTPAHHUKOB, HUJIMHApA U KoHyca. Co3gaHue Mojeneill MpOCTPaHCTBEHHBIX (QUTYD
(13 Gymaru, NpoBOJIOKH, IJIACTUIIMHA U JIp.).

[Tonsitne o0BEMa; emuHUIBI W3MepeHUss o0bEMa. OOBEM MPSIMOYTOIBHOTO MapajuIeNieIUIe/1a,
KyOa.

Yueonoui nnan na uzyuenue anzeopol 6 7—9 knaccax omeooum ne menee 3 yueOHbIX 4ACO8 6
Heoenlo 6 meueHue Kaxcoozo 200a odyueHus, 6cezo 3a mpu 200a ooyuyenus — He menee 306

YUeOHbIX 4acos.

7 Knacc

Yucna u evruucnenun
PanuonanbHble yucIa

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEepexoa OT OAHOM (popMbl 3amucu apobei K Apyroi.
[ToHsiTe palMOHANBHOTO YHCIA, 3alUCh, CPABHEHUE, YIOPSJI0YMBAHHE DPALMOHAIBHBIX YHCEN.
Apudmernueckne IEHCTBHS ¢ pallMOHAIBHBIMU YKCIaMu. Pemenue 3agay u3 peaybHONW MPAKTUKU
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HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelIeM: ONpe/eIeHne, Npeo0pa3oBaHie BBIPAKEHUH Ha OCHOBE
OTIpeIeNIeHUs, 3aMUCh OOJIBIINX YUCE].

[TponeHTsl, 3aIUCh MPOLIEHTOB B BUJE ApOOH U JpoOu B BUJE NPOLEHTOB. Tpu OCHOBHBIE 3a/1aun
Ha MPOLEHTHI, pELICHNUE 3a/a4 U3 PEaIbHOM MPAKTUKH.

ITpuMeHeHne NPU3HAKOB AEIUMOCTH, PA3JIOKEHNE HA MHOXKHUTENIN HATYPAJIBHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSAMasi 1 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Anzeopauueckue evipasrcenus

IlepemMeHHbIE, YHMCIOBOE 3HAYEHUE BBIPAKEHHS C TNEepeMEeHHOU. JlomycTumple 3HAYECHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHJE (HopMysbl. Beruucienus
o popmymnam.

[IpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHUM, TOXXIECTBEHHO paBHbIE BBIPAKEHUS, IIpaBUIIA
npeoOpa3oBaHusl CyMM U TPOM3BEIEHUM, MpaBUiIa PACKPBITUS CKOOOK M MPUBEACHUS MOJAOOHBIX
CJIaracMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeJIEM.

OpnowieHsl m MHorowieHsl. CteneHb MHOrowieHa. CIIOKEHHME, BBIYMTAHHE, YMHO)KECHHE
MHOro4J€HOB. POpMyJibl COKpAIIEHHOIO YMHOXKEHHS: KBaJpaT CYMMbl M KBaJpaT pa3HOCTH.
dopmysa pa3HOCTH KBagpaToB. Pa3noxkeHne MHOIO4JIEHOB HA MHOKUTEIH.

Ypasnenua

VYpaBHeHHE, KOPEHb YpaBHEHMs, IpaBWiia MpeoOpa3oBaHUsl YpPaBHEHUS, PaBHOCUIBHOCTb
YpaBHEHUM.

JIuneiiHOe ypaBHEHHME C OJHOM NEPEMEHHOW, YHCIO KOPHEW JMHEMHOrO ypaBHEHUS, PEIICHHE
JUHENHbIX ypaBHeHUH. CocTaBlieHHE ypaBHEHUH IO YCIIOBUIO 3a/1a4ul. PeleHre TeKCTOBbIX 3a/1a4 ¢
IIOMOUIbIO YPaBHEHUM.

JluneliHOe ypaBHEHHE C JBYMs NepeMEHHbIMH H ero rpaduk. Cucrema IBYX JHMHEHHBIX
yYpaBHEHMH C JByMs IepeMEHHbIMH. PelieHue cucteM ypaBHEHHMH CIIOCOOOM IIOJCTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a/a4 ¢ IIOMOIIbIO CUCTEM YpaBHEHUH.

Koopounamut u cpagpuxu. @ynkyuu

Koopannara toukn Ha npsmoil. Uucinossle nIpoMeXyTKU. PaccrossHe MeXay IBYMs TOYKaMU
KOOPJAMHATHOM IPAMOM.

[IpsmoyronbHass cucremMa koopauHatr, ocu OX m Oy. Alcumcca W OpauHAaTa TOYKH Ha
KoopanHaTHON miockocTu. Ilpumepsl rpacdukoB, 3anaHHbIX (Qopmynamu. YreHue rpadukoB
pEATbHBIX 3aBUCUMOCTEM.

[Tonstue Qynkuuu. I'paduk ¢ynkumuu. CoiictBa ¢yHkuuid. Jluneiinas ¢yHkums, e€ rpaduk.
I'padpux dyakiuu y = |x|. I'paduueckoe perieHre JTUHEHHBIX YpaBHEHHUH W CHUCTEM JIMHCHHBIX
YpaBHEHUM.

8 knacc

Yucna u evluucnenun

KBanpatHelii kopeHb u3 uucna. [lonstue o0 wuppanuoHaibHOM uucne. JlecsaTuunbie
NpUOIMKEHNs MppalMoHaNbHbIX uMcen. CBoiicTBa apu(MeTHUYECKUX KBAaJPATHBIX KOPHEH MU MX
IpUMEHEeHHE K Tpeo0pa30BaHHIO YUCIOBBIX BHIPAKEHUN M BHIYUCIIECHUAM. JlelicTBUTENIbHBIE YHCIIA.

CreneHb C 1ebIM MoKaszaTesneM 1 €€ cBoiicTBa. CTaHIapTHAS 3aMUCh YUCTA.

Anzebpauueckue evipasrxcenus

KBanpatHblil TpEXUsieH; pa3oKeHue KBaJpaTHOTO TPEXUIeHa Ha MHOKUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO airedpanueckoil npodu. CriokeHue, BHIYUTAHHE,
YMHOX€EHHE, JIeJIeHre anredpandeckux apooeil. PanimonanbHbie BoIpakeHUs U UX IPeoOpa3oBaHue.

Ypaeénenus u nepasencmea

KBanpatHoe ypaBHeHue, ¢popmyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMI, CBOJAALIMXCS K JIMHEHHBIM W KBaJapaTHbIM. [IpocTteiimme IpoOHO-palMOHaNIbHbIE
YpaBHEHHUS.

['padguueckass uHTEpHpeTanys YypaBHEHUH C JByMs IEPEMEHHbBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUH C IBYyMs NEpeMeHHBbIMU. [IpuMepsl pelieHns: CHCTEM HEJIMHEHHBIX YPAaBHEHUH C ABYMs
NIEPEMEHHBIMH.
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Perienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKuM CrocoOoM.

UucnoBble HEpABEHCTBA M MX CBoOMcTBAa. HepaBeHCTBO ¢ oHON mepeMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHEHbIe HEpaBEHCTBA ¢ OIHOM NlepeMeHHOU. CHCTEeMBbI JINHEHHBIX HEPABEHCTB C O-
HOM NMEePEMEHHOM.

Dynkyuu

[Monsitre pynakuuu. O61aCTh ONpeIEeTICHUS i MHOKECTBO 3HadeHUH QyHKinu. CriocoOsl 3a1aHus
GyHKIHA.

I'padux pynxnun. Urenue cBoiictB Gynkunu mo e€ rpaduky. Ilpumepsr rpagukoB (yHKINH,
OTpakaloIIUX peaibHbIe MPOIECCHI.

9 knacc

Yucna u eviuucnenus
JleiicTBUTEIbHBIE YHCIA

ParnmonanbHbIe 4nciIa, UPPAMOHAIBHBIC YMCIIA, KOHEYHbIE U OECKOHEUHBIE AECATHYHBIC IPOOH.
MHOXecTBO JeHCTBUTENBHBIX YHCEN; JNEHCTBUTENIbHBIE 4YHCIA KAaK OECKOHEUYHbIE JECATHYHBIC
npobu. B3amMHO O0JHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JICHCTBHUTEIBHBIX YHCEN H
KOOpJUHATHOM MPAMOM.

CpaBHeHuE 1eHCTBUTENbHBIX YUCEIl, apu(pMeTHYECKUE NEUCTBUS C IEHCTBUTEIbHBIMU YHCIAMH.
HN3mepenns, npu0anxenns, OueHKH

Pa3mepsl 00bEKTOB OKPYKAFOIIEr0 MUPA, JITUTEILHOCTD MPOLIECCOB B OKPYIKAIOIIEM MUpE.

[TpubnnxEHHOE 3HaYeHNE BEIMYMHBI, TOUHOCTh NpuoImkenus. Okpyrienue uucen. [Ipukunka n
OLICHKA PE3YJIbTaTOB BHIYHCIICHUH.

Ypasnenus u nepasencmea
YpapHenus ¢ oaHoli nepeMeHHol

Jluneiinoe ypaBHeHue. Penienue ypaBHEeHUMN, CBOASIIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHuwe ypaBHEHHH, CBOASAIIMXCS K KBaApaTHBIM. bHKBajgpaTHOE
ypaBHeHue. IIpumepsl pelieHus ypaBHEHMH TpeTbed M 4YETBEPTOM CTENEHEH pPa3okKEHUEM Ha
MHOHUTEIH.

Pemenue 1poOHO-paliMOHaIbHBIX YPAaBHEHUH.

Pemenne TeKCTOBBIX 3a/1a4 alreOpanyeckKuM METOIOM.

Cucrembl ypaBHeHHi

VYpaBHeHUe ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemienne cucrem AByX JTMHEMHBIX YpaBHEHUN
C IByMs IIEpEMEHHBIMU. Perienue cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JTMHEHHOE, a APYyroe
— BTOpOH cTeneHu. ['papuyeckas HHTepIpeTalys CUCTEMbl YPaBHEHUH C IByMsI IEpEMEHHBIMU.

Perenue TeKCTOBBIX 3ajjau anredpandeckuM CriocoOOM.

Hepasencrsa

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHON. PelleHne cucTeM JINHEMHBIX HEPABEHCTB
c oxHoil mepemeHHol. KBanparHbele HepaBeHcTBa. ['paduueckas MHTeprHpeTanus HEpaBEHCTB U
CHCTEM HEPaBEHCTB C JBYMs IIEPEMEHHBIMU.

Dyukyuu

KBaapatnunas ynkius, e€ rpadux u cBoiictBa. [lapabona, KoOpIWHATEI BEPIIUHBI TApadOJIbI,
0Cb CUMMETpPUHU NTapadoIIbI.

I'paduku dynxmmii: y = kx, y = kx + b, y = x3, y = y/X, y = | x | u ux cBoiicTsa.

Yucnoewvie nocnedosamenvnocmu
Onpenenenne u croco0b 3a1aHNUs YHCIOBBIX MOCAEA0BATEIbHOCTEH

[TonsiTe 4YMCIOBOM IOCJIENOBATENBHOCTH. 3aJaHUE IOCIEAOBATEIBHOCTH PEKYPPEHTHOU
dbopmyroit u popmyIioi N-co dieHa.

Apudmernyeckas ¥ reoMeTpHYECKas POrPeccHH

Apudmernueckass U reomeTpuyeckas mnporpeccurd. @opmyinbl N-ro 4wieHa apupMeTHdecKol u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3o00paxeHne wieHOB apu(METUYECKOW U TIeOMETPUYECKOM TMpOrpeccuii Toukamu Ha
KOOPJMHATHOM IIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMATIBHBIA pocT. CII0KHBIE IPOLEHTBHI.

Pabouas mporpamMma 1mo MaTeMaTHKe OCHOBHOTO 0011ero oopasoBanust MBOY «Illkoma Ne 109»



Yueonuwiit nnan npedycmampusaem uzyuenue zeomempuu Ha 6a3060M ypoeHe, UCX00sa U3 He
Menee 68 yuedoHvix uacoe 6 yueoHom 200y, ecezo 3a mpu 200a odyuenus — ne menee 204 uacoes.

7 Kiacc

Havaneneie nonstus reomerpuu. Touka, mpsMas, OTpe30K, Jyd. Yroia. Buasl yrios.
Beprukansabie U cMexkHbIE yriibl. buccekrpuca yria. Jlomanas, MEHOroyrojasHuk. IlapamiensHOCTh
U TIEPIEHINKYJIAPHOCTD IPSAMBIX.

Cummerpuunsie ¢purypsl. OCHOBHBIE CBOWMCTBA O0CeBOM cumMmeTpuH. [IpuMepsl cuMMeTpuu B
OKPY’KarOIllEM MUDE.

OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEUKHU.

TpeyronsHuk. BeicoTa, meamana, OuccekTpuca, HMX CBOHCTBAa. PaBHOOenpeHHBIM U
PaBHOCTOPOHHHI TPEYroJibHUKU. HepaBeHCTBO TPEYroNbHHUKA.

CpoiictBa W mnpu3HaKu paBHOOEApPEHHOro TpeyroibHUKA. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M IpU3HAKU MapaJUIeNbHbIX NpsMbIX. CymMma yrioB TpeyrojipHuka. BHemnune
YIJIbl TPEYTOJIbHUKA.

[IpssmoyronbHblil  TpeyrosibHUK. CBOMCTBO MeAMaHbl NPSIMOYTOJIBHOTO TpPEyroJIbHHKA,
NpoBEeAEHHOW K  TunoTeHyse. [Ipu3Haku paBeHCTBA  IPSIMOYTOJIBHBIX — TPEYTrOJIbHUKOB.
[IpssMOYyTOJIBHBIN TPEYTOJIBHUK C yIioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYroJIbHWKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U 60MblIei cTOpoHe TpeyronbHUKa. [leprneHIuKysp u HaKJIIOHHAs.
['eomeTpuueckoe mMecto Touek. bruccekTpuca yria M cepeUHHBINA MEPHEHAUKYISIP K OTPE3KY Kak
TFEOMETPUUYECKHUE MECTAa TOYEK.

OkpyXKHOCTb M Kpyr, XOpAa U JuaMmeTp, HUX CBOMCTBa. B3aumHoe pacnonoxeHue
OKpYXHOCTH U npsMoil. KacaTenbHas U cexyias K OKpyKHOCTH. OKpy>KHOCTb, BIIUCAaHHAsI B YIOJ.
BnucanHas u onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 knacc

UYerpipéxyronbHuku. [lapamnenorpamMm, e€ro npu3Haku M CBOMCTBA. YacTHbIE ciaydau
napajuieJiorpaMMoB  (IIPSIMOYTOJIBHUK, poMO, KBajpar), MX MNpU3HaKW U cBoiicTBa. Tpameuus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u mpu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoenust Meauansl. LleHTpanbHas cuMMeTpusl.

Teopema @aseca M TeopeMa O NPONOPUUOHAIBHBIX oOTpe3kax. CpenHue JHMHUN
TpeyrojbHUKa U Tpanenuu. L{enTp Macc TpeyroibHUKa.

ITonoGue TpeyronbHUKOB, ko3¢ ¢unueHtT noaodus. IlpusHaku mogodus TPeyroJbHUKOB.
[Tpumenenne no100Ust PU peIeHUH TPAKTUYECKHUX 3a/1au.

CpoiictBa miomaneit reomerpuyeckux ¢uryp. @opmyssl Ui IIJIOLIATUM TPEYrojbHHKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIoMAaAeH Mo100HBIX Uryp.

Beruucnienue miomanei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.
Teopema [Iudaropa. Ilpumenenue Teopemsl [Tudaropa npu pemeHnn npakTHYECKUX 3a1ad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJla MpsIMOYTOJIBHOIO TpeyrojapHuka. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMerpuueckue GyHkuuu yrios B 30°, 45° u 60°.

BrycanHble M LEHTpaJbHBIE YIVIBI, YrOJ MEXKIY KacaTeabHOW M XOpAOM. YTIIBI MeXAy
XOpAaMH M CeKyIMMU. BrincaHHble U ONMMCcaHHbIE YETHIPEXYTONBHUKU. B3anMHOe pacronoxeHue
IBYX oKpyxHocTel. Kacanue okpyxHocTeil. O011ue kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 knacc

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopMyIIbl TPUBEICHHUS.

Pemenne TtpeyrompHukoB. Teopema KOCHHYCOB U TeopeMa CHUHYcOB. Pemenue
IIPAKTUYECKHX 3a7a4d C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne momodus. [lomodbre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BeEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB CEKYILUX,
TeopeMa O KBaJipaTe KacaTeIbHOM.

10
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BekTtop, ammHa (MOIyJb) BEKTOpa, COHAIPABIEHHBIE BEKTOPbI, IPOTHUBOIOIOMKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpALlMM HaJ
BEeKTOpaMHU. PasznoxeHue BekTOopa IO ABYM HEKOJUIMHEApHBIM BekTOopaM. KoopauHatbl BeKTOpA.
CxkansipHO€ NMPOU3BEICHUE BEKTOPOB, IPUMEHEHNE JUIsl HAXOXKACHUS JJIMH U YTJIO0B.

JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PABHEHUS IIPSIMOM M OKPYKHOCTH B KOOpAMHATAX,
MIEPECEUCHHNE OKPYKHOCTEH U MPAMBIX. MEeTO KOOpJAMHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JlJIMHA OKpYXHOCTU. ['pajgycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, cekrtopa, CEerMeHra.

JIBIDKEHUSI TNIOCKOCTH U BHYTPEHHUE CUMMETpUU GUryp (3JIeMEHTapHbIe MPEICTABICHUS).
[TapannensHbiii nepenoc. [ToBopoT.

B 7—9 knaccax usyuaemca Kypc «Beposamnocmy u cmamucmuxa», 6 KOmopuwlit 6xo00am
paszoenwvi: «llpedcmagnenue OanHvIX U oOnucamenvHas cmamucmukar; «Bepoamunocmoy;
«Inemenmol Komounamopuxkuy; «Beedenue 6 meopuro zpagoe.

Ha u3yuenue oannozo xKypca omeooum 1 yuebOnwvlit uac ¢ Heoenro 6 meueHue Karcoo2o 200a
00yuenus, ecezo 102 yueonwvix uaca.

7 Kaacc

[IpencraBnenne JaHHBIX B BUJE TaOIUI, TUarpaMm, rpadukoB. 3anoaHeHne TabIull, YTCHHE
U TIOCTPOEHUE Juarpamm (CTOJOMKOBBIX (CTONIOYATHIX) U KPYroBbIX). UTeHHE rpauKoB peaibHbIX
nporieccoB. V3pnedenne nHGOpMAIIUN U3 TUArpaMM M TaOJIUI, UCIOIb30BAaHUE U MHTEPIPETALINS
JAHHBIX.

OnucarenpHas CTaTUCTHUKA: CpeAHEEe apu(pMETHUYecKoe, MeAraHa, pasMax, HauOoJblIee U
HauMEHbIIIee 3HaYeHHs] Ha0opa YUCIIOBBIX TaHHBIX. [I[puMepsl ciiydaiiHOi H3MEHYUBOCTH.
CrnyuyaliHpli 3KCHEpUMEHT (ONBIT) M ciydailHoe coObiTue. BepositHocTh M wactoTta. Pounb
MaJIOBEPOATHBIX U IMPAKTUYECKH JOCTOBEPHBIX COOBITHI B MpUpoOJEe U B obOmiectBe. MoHeTa u
UrpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, Bepunna, pedpo. Crenens BepiuHbl. Yncno pédep u cymmapHas CTENeHb BEPIIUH.
[TpencraBnenne o cBs3Hoctu rpada. Lenn m mukiel. [lytu B rpadax. O6xon rpada (Diinepos
nyth). [Ipencrasnenne o0 opueHTHpoBaHHOM Irpade. Perenne 3agau ¢ nomouibo rpagos.

8 Kaacc

[IpencraBneHue AaHHBIX B BUJE TaOIUL, TUarpaMM, rpadukos.

MHOXecTBO, 3JE€MEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuu HaJ MHOXKECTBAMU:
o0ObeMHeHHe, TIepecedeHue, gomoiHeHue. CpoiicTBa  omepanuii  Hajg  MHOXECTBAMU:
IEPEMECTUTENIBHOE, COYETaTeIbHOE, PACHPENCIIUTENIbHOE, BKIIOUEHHs. lcnonb3oBaHue rpa-
(uueckoro MpeaCcTaBICHUs] MHOMKECTB Ul ONUCAHMs peajbHBIX MPOLECCOB U SBJICHUH, IMpH
peILIeHNH 3a/1a4.

N3mepenue paccemBaHus JaHHBIX. Jlucrepcuss M CTaHIApPTHOE OTKJIIOHEHHE YHCIIOBBIX
HaOopoB. /lnarpamma paccenBaHusl.

DneMeHTapHble COOBITHS ciTydaiiHOro omnbIiTa. CirydaliHble cCOOBITHS. BeposTHOCTH COOBITHH.
OnbITl ¢ paBHOBO3MOKHBIMHM 3JIEMEHTApHBIMU CcOOBITUSIMU. CiydaliHblil BbIOOp. CBSI3b MEXAY
MaJIOBEpOSTHBIMU U MPAKTHUECKHU JTOCTOBEPHBIMU COOBITHSIMH B IIPUPOJIE, OOIIECTBE U HAYKe.

JlepeBo. CBoICTBa JE€pEBBEB: €IUHCTBEHHOCTh ITyTH, CYIIECTBOBAHNWE BHUCSYEH BEPIINHBI,
CBSI3b MEX/y YMCIIOM BEpIIUH U yrciaoM pédep. [IpaBuiio ymHOkeHus. Pemenne 3aau ¢ moMouibo
rpados.

[IpoTuBomnonoxHuble coObITHS. [Juarpamma Ditiepa. O6beAMHEHUE U ITEpEeCceUeHUE COOBITHA.
HecoBmecTtHble coObiTusi. Dopmysa cloKeHUsT BEPOATHOCTEH. YCiIOBHAsE BeposITHOCTh. [IpaBuio
ymHOXXeHus. HezaBucumble coObiTusi. IIpencraBnenue skcnepuMeHTa B BUAE JepeBa. Pemenue
3aJja4 Ha HaXO0XKJEHHE BEPOSITHOCTEH C MOMOIIBIO JepeBa CIydyallHOrO KCHEpUMEHTa, JuarpaMm
Oiinepa.

9 Kaacc
[Ipencrasnenue maHHBIX B BHAE TAOMUIl, AUArpaMM, IpauKOB, UHTEPIIPETAIUS JaHHBIX.
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UreHue U MOCTpOeHUE Ta0IHII, AUArpaMM, TpahUKOB MO PEATbHBIM TaHHBIM.

[TepectanoBku u ¢akropuan. Coderanuss u 4ucio codetaHuid. TpeyronpHuk Ilackais.
Pemenue 3a1a4 ¢ UCMONb30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckas BeposTHOCTh. CiydallHBINH BBIOOp TOYKHM M3 (PUTYPHI Ha TIJIOCKOCTH, W3
OTpe3Ka U U3 Iyr'd OKPY>KHOCTH.

Ucnwiranue. Ycenex u Heygaya. Cepusi ucnibiTaHuid 10 niepBoro ycnexa. Cepus UCHBITAaHUN
bepnymm. BepositHOCTH cOOBITHI B cepuy UCTBITaHUN bepHymm.

CrnydaiiHasi BEJIMYMHA W PACIpEIEIICHHE BEpOSATHOCTEH. Maremarndeckoe OXXHIaHHE U
qucnepeus. IlpuMepsl MaTeMaTHYECKOro OXKHUJIAHUS KaK TEOPETUYECKOTO CPEJAHEro 3HaueHUs
BEJIMYMHBI. MaremMarnueckoe OXUIAaHUE W JUCHEPCHUS CIYyYalHON BEIWMYMHBI «YHUCIO YCIIEXOB B
CepHUH UCHBITAHUM bepHym».

[TonsiTue o 3akoHe GONBIIMX yncen. M3MepeHnue BeposiTHOCTEN ¢ MOMOIIBI0 YacToT. Poib u
3HAUEHUE 3aKOHA OOJIBIINX YKCEI B TIPUPOJIE M OOIIECTBE.
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I11. IJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS
YYEBHOI' O IPEJIMETA «MATEMATHKA»

OcBoenne y4yeOHOro mpeaMera «MaTemaTHKa» JOJDKHO 00ecreunBaTh AOCTIDKEHHE Ha
YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs CIEAYIOIUX JIMYHOCTHBIX, METANpEAMETHbIX H
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHS IporpamMmbl yudeOHoro mnpeamera «MaTemaTukay
XapaKTEePU3YIOTCA:

HanI/IOTI/I‘{eCKOC BOCIIUTAHHE:

MMPOABJICHUCM HHTCPECa K IMIpOoHIJIOMYy W HACTOAICMY pOCCI/IfICKOfI MaTC€MaTHKU,
OCHHOCTHBIM OTHOHICHHEM K JOCTHXKCHUAM pOCCHﬁCKI/IX MAaTEMAaTHUKOB H pOCCHﬁCKOﬁ
MaTeMaTH4YeCKOM IIKOJBI, K UCIIOJIB30BAHUIO OTHUX IIOCTI/DKGHI/H\/JI B APYrux HayKax W IMPUKIAIHBIX

chepax.

Fpamancxoe U JYXOBHO-HPABCTBCHHOC BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHCHHUIO OOS3aHHOCTEH Tpa(IaHWHA ¥ pealiu3allid ero Ipas,
NPECTaBJICHUEM O MATEMAaTHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYD, SBJICHHIA,
MpOLIeNyp TPaKIaHCKOTO oOImiecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBHIO K OOCYKIEHHUIO
ATHUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAHUEM
BAXXHOCTHU MOPAJIBHO-3THUYCCKHUX IIPUHIOHUIIOB B ACATCIBHOCTH yqéHOl"O.

TpyaoBoe BocnnuTanue:

YCTaHOBKOﬁ Ha AaKTHBHOC YYaCTUC B PCHICHUUN INPAKTUYCCKHUX 3adaud MaTeMaTH4YeCKOM
HAIpaBJICHHOCTH, OCO3HAHWEM BAXHOCTU MATEMATHYCCKOIO O6pa3OBaHI/I${ Ha MPOTAXKCHUU BCEH
KHU3HU OJI4 YCHCLHHOﬁ HpO(i)CCCI/IOHaJ'ILHOI\/'I ACATCIIBHOCTH U PAa3BUTUCM HCO6XOI[I/IMLIX YMCHHﬁ;
OCO3HaHHbIM BBI60p0M " IOCTPOCHUEM I/IHI[I/IBI/II[yaJ'II)HOI\/'I TPACKTOPHUU O6pa3OBaHI/I$[ " KU3HCHHBIX
IIJIAaHOB C y‘léTOM JIMYHBIX UHTCPECOB U 06H_[eCTBeHHBIX HOTpe6HOCTeI>’I.

IcTeTHYeCKOEe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY W O3CTETUYECKOMY BOCHPHITHIO MaTEeMaTHYECKUX
00BEKTOB, 3314, pPEUIeHUH, pacCyKIeHUI; YMEHHIO BUJIETh MaTeMaTHUYEeCKHE 3aKOHOMEPHOCTU B
UCKYCCTBE.

HCHHOCTI/I HAYYHOI'O MO3HAHUA:

OpUEHTallel B JAESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHbIX MpeAcTaBieHUl 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSl 4eJIOBEKa, NPUPOABI M OOLIECTBa, IOHUMaHHEM
MaTeMaTUYeCcKON HayKu Kak c@epbl 4YelOBEYECKOW JeATeIbHOCTH, JSTaloB €€ pa3BUTUA U
3HAYMMOCTH U1l PA3BUTHs LIMBUIM3ALMU; OBIAJACHUEM S3BIKOM MATEMAaTUKA U MAaT€MAaTHYECKOU
KyJIbTypOM Kak CpEICTBOM TIO3HAHWsS MHpPA; OBJIAJACHHEM MPOCTEHIIMMU  HaBBIKAMHU
HCCIIEN0BATEIBCKON NEATEIIBHOCTH.
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dusnyeckoe BocNUTaAHUE, (OpMUPOBaHHE KYJbTYPHI 310POBbSI H IMOLMOHAJIBLHOTO
Os1aronmosyqusi:

TOTOBHOCTBIO MIPUMEHATh MaTeMaTUYeCKue 3HaHMs B MHTEpecax CBOETO 3/I0POBbs, BeICHUS
3I0pOBOTO 00pasa KH3HU (3I0pOBOE MUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHSATHH U OTIBIXA,
perynsapHas (usuyeckass aKTUBHOCTb); C(OPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO JKE MpaBa JPyroro 4esioBeKa.

IKoJI0THYecKoe BOCIIUTAHNE:

OpHCHTAIMel Ha TPUMEHEHHUE MATeMAaTHYECKUX 3HAHWH JUIS pPEelIeHHs 3aqad B 001acTh
COXPAHHOCTH OKPYKAIOIIEH Cpeabl, IUIAHHUPOBAHHS TIOCTYIIKOB M OIEHKA WX BO3MOXHBIX
MOCJICICTBHIA ISl OKPYKAIOWIEH Cpelbl; OCO3HAHWEM TIIOOATBHOTO XapaKTepa 3KOJOTHYECKHX
npoOJIeM U yTel UX PEIICHUS.

JInuHoCTHBIE pe3yJIbTaThl, 00ecreYnBaloIie AaNTALMI0 00y4alolerocs K u3MeHsI0IuMCsl
YCJOBHUSIM COLUAIBHOM U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHMSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAaKTUYECKYIO ACSITEIBbHOCTb, B TOM YHCJIE YMEHUE YUYHUThCA Yy APYIHX
J0Jel, npuodpeTaTb B COBMECTHOW NEATEIbHOCTU HOBBIE 3HAHHUS, HAaBBIKM W KOMIIETEHIUHU W3
OIbITA IPYTHX;

HEOOXOMMOCTHIO B ()OPMHPOBAHWU HOBBIX 3HAHWH, B TOM 4YHCiIe (HOPMYIHPOBATH HJIEH,
HOHATUS, TUIIOTE3bl 00 OOBEKTaX M SIBIEHUSX, B TOM 4YHCJIE paHee HE U3BECTHBIX, OCO3HABaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TpEOYIOUIMII KOHTpPMEp, KOPPEKTUPOBaTh IPUHMMAEMbIE pELIEHHUs M JEUCTBUSA,
(bopMynMpOBaTh U OLIEHUBATH PUCKHU U MOCIEACTBUS, (HOPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOrpaMMbl yueOHOTO npeamera «MaTemMaTukay
XapaKTepU3YIOTCS OBJIAJICHUEM  VHUBEPCANbHbIMU nO3HABAMENbHLIMU oelicmseusamu,
VHUBEPCANIbHBLIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU U YHUBEPCATbHLIMU — Pe2yIAmUEHbIMU
Oelicmeusimu.

1) VYuueepcanvuvie nosznasamenvnwvie Oeiicmeus obecneuusaiom @opmuposarue 6a306vix
KOZHUMUBHBIX NPOYECco8 00yYaowuxcst (0C60eHue Memoo08 NO3HAHUS OKPYICAIOWEe20 MUupa;
npUMeHeHUe 102UYeCKUX, UCCIe008AmMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

Bba3oBble Jornyeckue geiicTBUA:

BBISIBJISITH U XapaKTEpU30BaTh CYLIECTBEHHbIE NMPU3HAKM MATEMAaTUYECKUX OOBEKTOB, MOHSATHI,
OTHOIIEHUH MEXAYy MOHATUAMHU; (OPMYTUpPOBATH OIpENENeHUs] MOHATUH; YCTaHABIHUBATh
CYILIECTBEHHBIH MPU3HAK KJIACCU(PUKALUK, OCHOBAHUS JJisi OOOOIIEHUS U CpaBHEHHS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN34,

BOCIPUHHUMATh, (opMynHpoBaTh U MNpeoOpa3oBbIBATH CYXKACHUA: YTBEPAMUTEIbHBIE WU
OTpHIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIE;

BBIABJISIT MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOpEYMs B (pakTax, JaHHBIX,
HAOMIOIGHUSAX M YTBEPXKACHMAX; MpeaiaraTb KpPUTEPUHM Ui BBIABICHHMS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JeJlaTh  BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HMHIYKTUBHBIX
YMO3AKJIIOUCHNH, YMO3AKJIFOYEHUH 110 aHAJIOTHY;
pa3buparth J0Ka3aTebCTBA MATEMATUYECKUX YTBEPXKACHUH (MIPsIMbIE U OT IPOTHBHOTO), IPOBOUTH
CaMOCTOSITENIbHO ~ HECJIOKHbIE  JIOKa3aTelbCTBA  MaTeMaTHuecKux  (akToB, BBICTpauBaTh
apryMeHTaluIo, TMPUBOIUTH MPUMEPHl M  KOHTPIPHUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE
pacCyXIeHNUs;
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BbIOMpaTh cnoco0 pemieHuss y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BAapHAaHTOB DPELICHHUS,
BBIOMpATh HanOoJIee MOIXOAAIINI ¢ YIETOM CaMOCTOSATENIFHO BBIACTICHHBIX KPUTCPHUEB).

Ba3oBrble ucciaenoBaresLCKUeE AeliCTBHA:

UCIIOJIB30BAaTh BOINPOCH KaK HCCIEIOBAaTEIbCKUI WHCTPYMEHT TIO3HAHUS; (HOPMYIUPOBATH
BOIIPOCHI, (PUKCUPYIOLIHE MPOTHBOPEYUE, MPOOIEMY, CAMOCTOSTEIBHO YCTAHABIMBATh UCKOMOE M
JaHHOe, HOpMHUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE;

MPOBOAUTH MO CAMOCTOSITEILHO COCTaBICHHOMY IUIAHY HECJIOXHBIH 3KCIIEPUMEHT, HEOOIbIOEe
UCCJIECIOBAaHUE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXKIY COOOM;

CaMOCTOSATENILHO (OPMYJIHPOBATH OOOOLICHUS M BBIBOABI 110 pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHNUSI, MCCIICAOBAHUs, OLCHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IeHMI;

NPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCA, a TAKXKE BBIABHIATh MPEAINOJIOKECHUS O €ro
Pa3BUTHH B HOBBIX YCIOBUSX.

Padora ¢ undpopmanmeii:

BBISIBIIAITh HEAOCTATOYHOCTh W H30BITOYHOCTH HWH(POpPMAIWHU, MAHHBIX, HEOOXOMUMBIX JIJIS
peLIeHus 3a]a4H;

BBIOMPATh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATh WHPOPMALIUIO PA3ITHIHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

BBIOMpATh (hopMy IpeACTaBIeHUS HH(OPMAIMH U WILTIOCTPUPOBATH PelIaeMble 33/1a4l CXeMaMH,
IyarpaMMamu, HHOU rpauKoil 1 nX KOMOMHAIUSAMY;

OLICHMBATh HAAE&XKHOCTh HMHPOpPMALMU IO KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTEIEM WIU
c(OpMYIHPOBAHHBIM CAMOCTOSTEINBHO.

2) Vuusepcanvhvie KOMMYHUKAmMueHble Oelicmaus obecneyusarom cghopmuposaHHOCmb COYUATLHBIX
HABbIKO8 0OYYAIOUUXCA.

Oo01menue:

BOCIIPUHMMATh U (POPMYJIUPOBATH CYXIEHUS B COOTBETCTBHM C YCIOBUSMH U LIEISIMH OOILEHMUS,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX M NMUCHBMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHHUS 110 X0y PELICHHUs 3a/1a4yl, KOMMEHTHUPOBATh MOJIyYE€HHBIM PE3YyJIbTaT;

B XO0Jle OOCYXIEHHMs 3aJaBaTh BOIPOCHI IO CYIECTBY OOCYXKAaeMOM TEMBbI, MPOOJIEMBI,
pemaeMoi 3a7add, BBICKA3bIBaTh WJIEW, HALCJICHHBIE HA IOMCK PELICHHs; COINOCTABIATH CBOM
CYXKICHUSI C CYKICHUSIMHU JPYrUX YYaCTHUKOB JAMaora, oOHapyXHBaThb pa3id4yMe€ U CXOJACTBO
NO3ULIKI; B KOPPEKTHOW (hopMe (popMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMS,;

MPEICTAaBIATh PE3yibTaThl pEUIEHUS 337ayd, OJKCIEPUMEHTAa, WCCIIEAOBAaHUsS, IPOEKTa;
CaMOCTOSATENILHO BBIOMpaTh ()OpMAaT BBICTYIJIEHUS ¢ Y4ETOM 3ajad MPE3eHTAllUd U OCOOEHHOCTEH
ayJIUTOPHUU.

CoTpyanunuecTBo:

MOHUMATh M WCIOJNB30BATh MPEUMYIECTBA KOMAHAHOW W WHAMBUAYAIbHON pPabOTHl MpH
pPEIICHUN y‘—Ie6HI)IX MAaTEMAaTUUYCCKUX 3aJad; MNOPHHUMATb MCJIb COBMECTHOU JCATCIIBHOCTH,
IUTAHUPOBATh OPraHU3allMI0 COBMECTHOM palOThI, pacmpenensiTh BUIbI paboT, JOTOBapUBATHCA,
00CyX1aTh MPOIIECC U Pe3yJbTaT paboThl; 00001IaTh MHEHUS HECKOIBKUX JIFOCH;

y4acTBOBATh B TPYMIOBKIX (hopMax paboThl (00CykIeHUsI, 00MEH MHEHHSIMH, MO3TOBBIE IITYPMbI
U JIp.); BBIIOJHATH CBOIO 4YacTh pabOThl U KOOPAMHHUPOBATH CBOM JECHCTBHS C IPYTrUMH WIEHAMU
KOMaHJbl; OIICHMBATh KA4eCTBO CBOET0 BKIaga B OOMIMI TPOAYKT MO KPHUTEPUsIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/IEHCTBUSI.

3) Vuusepcanvhvie pecynamuenvle Oelicmeus obecneyusaom @GOopMuposanHue CmulClo8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusauus:
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CaMOCTOSITENIFHO COCTAaBJIATh IUIaH, aJrOPUTM peEIleHUs 3afayd (MM €ro 4acTbh), BBIOMpATh
crnoco0 pemieHHs ¢ y4€TOM HUMEIOIIUXCS PEecypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yu€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb:

BIIQJIETh CIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJS IIpollecca W pe3yibTara pelieHHs
MaTeMaTHYeCKOM 3aauH;

NpEABUACTh TPYOHOCTH, KOTOpPBIE MOTIYT BO3HHUKHYTh IIpU PEHICHUH 33Ja4d, BHOCHUTh
KOPPEKTUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIECHHBIX OIMMOOK, BHISIBICHHBIX
TPYAHOCTEMH;

OLICHMBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH IOCTaBICHHOM I€JM U  YCIOBUSM,
OOBSACHATh MPUYUHBI JOCTH)KEHUS WIM HEAOCTH)KCHUS LENH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

IV. MPEAMETHBIE PE3YJbTATBI OCBOEHMSI PABOUE# ITPOTPAMMBI KYPCA
(IO TOJAAM OBYYEHUS$I)

Ocesoenue yuedonozo xypca «Mamemamuxa» 6 5—6 Knaccax OCHOBHOU WIKOAbL O0NIHCHO
obecneuusamp 0ocmuiiceHue C1e0yruiux nPeOMenmHbIX 00pa306amebHbIX pe3yibmamos:

5 kJjacc

Yuciia ¥ BbIYHMCICHHSA

[loHnMaTh M MpPaBUIBHO YNOTPEOJATh TEPMHUHBI, CBS3aHHbIE C HATypaJbHBIMU YHCIIAMU,
OOBIKHOBEHHBIMU U I€CATUYHBIMU APOOSIMHU.

CpaBHMBaTh M YIHOpPSJIOYMBAaTH HATypaJibHble 4YMCJA, CPAaBHUBAaTh B MPOCTEHINMX Clydasx
OOBIKHOBEHHBIE APOOH, ECATUIHBIC JPOOH.

CoOTHOCUTHh TOUYKY Ha KOOPAMHATHOHN (YMCIIOBOI) MPSAMON C COOTBETCTBYIOLIUM € YHCIIOM U
n300paxkaTh HaTypajbHbIC YKCIIa TOUKAMHU Ha KOOPJIAUHATHOMN (YMCIOBOM) MPSMOM.

Beimonuate apudmernyeckue JeMCTBUS C HATypaJbHBIMH UYHUCJIAMH, C OOBIKHOBEHHBIMU
JIpOOsIMHU B MPOCTENUIINX CITydasiX.

BbInonmHATE IPOBEPKY, IPUKUAKY Pe3ybTaTa BBIYUCICHUN.

OxpyrJsTh HaTypaibHbIE YHUCIIA.

Pemienne TekcToBBIX 32124

Pemate TekcToBblE 3a7auM apuU(METHUECKHUM CIIOCOOOM U C TOMOUIbIO OpPraHU30BaHHOTO
KOHEYHOTr o nepedopa BCceX BOZMOKHBIX BAPUAHTOB.

Pemarp 3amaum, conepskamye 3aBUCUMOCTH, CBS3BIBAIOIIUE BEIMUYMHBL: CKOpPOCTb, BpEM,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTb.

Vcnonb30BaTh KpaTKKUe 3alMCH, CXEMBI, TaOJIUIbI, 0003HAYEHNUs TIPU PEIICHUH 3a/1a4.

[lonp30BaTbcs OCHOBHBIMH €IMHHUIIAMU HW3MEPEHUS: IIEHbI, MAacChl; PACCTOSHUS, BPEMEHH,
CKOpOCTH; BBIpa)kaTh OJIHU €IMHUIIbI BEJIMYMHBI UepPE3 APYyTHE.

W3BnekaTh, aHaNM3UpPOBaTh, OLEHHBATh HWH(POpPMAalLMIO, MPEICTABICHHYI0 B TaliMie, Ha
CTONOYaTON AMAarpaMMe, MHTEPIPETUPOBATH MPECTABIEHHbIE JaHHbIE, UCIIOIb30BaTh JAHHBIE MPU
pellIeHny 3aay.

Harnsanas reomerpust

Ilonb30BaTbcd TEOMETPUYECKUMHM MOHSATHSAMM: TOYKA, IMpsMas, OTPE30K, Jyd4, Yrod,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHpa, HUMEIMUX (HOpMy H3YHYEHHBIX
reOMEeTpUYEcKuX (puryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEPIIKMHA CTOPOHA; C MHOTOYTOJIbHUKAMMU:
yroJl, BEpIINHA, CTOPOHA, INaroHaib; C OKPYXHOCTBIO: paNYC, TUAMETP, LIEHTP.

N300paxaTh M3ydyeHHblE reoMeTpuyeckue (purypbl Ha HEJIMHOBAHHOW M KjeTyaToi Oymare c
MOMOUIBIO IUPKYJIS U TUHEHKH.
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HaxomuTs AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C ITOMOUIbIO JMHEMKHU, CTPOMUTH
OTPE3KH 33/1aHHOI JTMHBI; CTPOUTH OKPY>KHOCTD 3a/IaHHOTO pajuyca.

Hcnonp30BaTh CBOWCTBA CTOPOH U YIVIOB IPSMOYIOJbHMKA, KBajapaTa AJs HMX IOCTPOEHMS,
BBIUMCJICHHUS IUIOMIAAN U IEPUMETpa.

Bbruucnate nmepuMeTp M IUIOMAAb KBajapara, MpSMOYTOJbHHMKA, (PUTYp, COCTABICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM YHciie GUTYp, U300paKEHHBIX Ha KJIeT4aTol Oymare.

[Tosnp30BaThCs OCHOBHBIMU METPUUYECKMMU €AMHULIAMU U3MEPEHUs JIMHBI, IJIOLIA/IN; BBIpAXXKaTh
OJIHU €MHHUIIbI BEJINYUHBI Yepe3 JApyrue.

Pacnio3naBate mapasuienenunen, KyO, MCIOIB30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo TIpaHb,
U3MEpEHUS; HAXOAUTh U3MEPEHUS Mapaieenumnea, Kyoa.

Bbuucnare 00béM  Ky0a, mapauienenuiena Mo 3aJaHHBIM HM3MEPEHHSM, I10Jb30BATHCS
eMHUIIAMU U3MEpEeHUs 00bEMa.

Pemarp Hecno)kHblE 3a7adyd HAa H3MEPEHUE TE€OMETPUYECKUX BEJIMYMH B IMPAKTUYECKUX
CUTYalUsX.

6 KJjacc

Yuciia ¥ BBIYUCICHUSA

3HaTh U MMOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUIAMU YUCEN U CIOCOOAMHU UX 3aIlCH,
MEPEXOIUTH (€CTTH 3TO BO3MOXKHO) OT OJHOM (POPMBI 3alKCH YHCTIA K APYTOM.

CpaBHHBATh U yIOPSIOYUBATH LIETbIE YKCIIa, OOBIKHOBEHHBIE U JCCITUYHBIC IPpOOU, CpPaBHUBATH
YKCJIa OAHOTO U Pa3HbIX 3HAKOB.

BbeImonHATE, couyeTas yYCTHbIE HW THCHbMCHHBIE NPHEMBI, apu(DMETHYCCKUE JCUCTBHS C
HAaTYypaJIbHBIMH W [ENbIMH  4YHUCIaMH, OOBIKHOBEHHBIMU M  ACCATUYHBIMU  JAPOOSMHU,
MOJIOKUTENBHBIMU U OTPULATEIbHBIMHU YHCIIAMM.

BbluucnsaTe 3Hau€HUsT YHMCIIOBBIX BBIPAXKEHUH, BBINOJHATH IMPUKHUJKY W OLIEHKY pe3yibTaTa
BBIYHCIICHUM; BBINOJIHATHE TPEOOpa30BaHUsS YHUCIIOBBIX BBIPAKEHUW HA OCHOBE CBOMCTB
apu(pMETUUECKHUX JICHCTBUM.

COOTHOCHTH TOUKY Ha KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M YHCIOM M M300pakaTh
YKCJIa TOYKAMU Ha KOOPJAMHATHOW MPSAMOM, HAXOAUTh MOJYJIb YUCIIA.

COOTHOCHTH TOYKHU B MPSMOYTOJIHBHOM CUCTEME KOOPAUHAT C KOOPJAUHATAMHU ATOM TOUKH.

OKpyTsTh LIeJIble YhcTa U JECATHYHbIE IPOOHU, HAXOIUTh MPUOIIKEHUS YHCE.

YucsioBble U OyKBEHHbIE BbIPAKEHUSI

[TonuMatp 1 ynoTpeOasiTh TEPMUHBI, CB3aHHBIC C 3aITUCHI0 CTENIEHU YHMCIIa, HAXOAUTh KBaJIpaT U
KyO yucIa, BEIYUCISTH 3HAUEHUS YHCIOBBIX BBIPAXKEHUMN, COJEPIKAIINX CTETICHU.

[Tonp30BaTbest MpU3HAKaMU JEIMMOCTH, PACKIaAbIBaTh HATYpaJbHBIC YHCIIAa Ha TPOCTHIE
MHO>KUTEJIN.

[Tonp30BaTbesa MaciITaboM, COCTaBIATH MPOMOPLUN H OTHOIIEHUSI.

Hcnonb3oBath OykBBI isi 00O3HAUEHHUs YHCEN MPH 3allCH MaTeMaTHYEeCKHX BBIPAKEHUH,
COCTaBJISITh OYKBEHHBIC BBIpAXKEHUS U (OPMYIBI, HAXOIUTh 3HAYEHUsS OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISIs HEOOXOJUMbIE TIOJICTAHOBKH M MpeoOpa3oBaHUsl.

Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemnenue TeKCTOBBIX 33124

Pemats MHOTOITIArOBBIE TEKCTOBBIC 33]]a41 APHUPMETHUESCKUM CITIOCOOOM.

PeI_HaTB 3aaui, CBJA3aHHBIE C OTHOUICHUEM, HpOHOpHI/IOHaJ'H)HOCTBIO BCJIMYHUH, HpOHeHTaMI/I;
peliaTh TpU OCHOBHBIE 33/1a4M Ha JPOOH U TIPOIIEHTHI.

Pemate 3amaum, comepikamyue 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTh, BpeM,
paccTosiHue, IIeHa, KOJIWYECTBO, CTOMMOCTH; MPOU3BOJUTEILHOCTh, BpeMs, 00bEMa paboTHI,
I/ICHOJIB3y5I apI/I(l)MeTI/I'—IeCKI/Ie )IefICTBHZ, OIIeHKy, HpI/IKI/II[Ky; II0JI30BAaThHCA €ANHHUIIaMU I/I3MepeHI/I$I
COOTBETCTBYIOIINX BEJIUYHUH.

CocTaBnatb OyKBEHHbIE BBIPAXKEHHS 110 YCIOBHIO 3aJauu.

W3Bnekary wuHOpMaNNiO, MPEACTABICHHYI0O B TaONWIaX, Ha JIMHEHHOW, CTONOYATOW WM
prl"OBOfI )marpaMMax, I/IHTepHpeTI/IPOBaTI) HpeHCTaBHeHHBIe JaHHBIC, WCIIOJIb30BaTh NJAHHBIC HpI/I
pelIeHnu 3a1ay.
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[IpencraBnsaTs HHGOPMAIHIO C TTOMOIIBIO TAONIHUL, TUHEWHON U CTOJIOUATON AUArpaMM.

Harasinnas reomerpust

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHpa, HUMEIMUX (HOpMy H3YHYEHHBIX
FEOMETPUUECKUX IUIOCKMX M IMPOCTPAHCTBEHHBIX (DUTYp, MPHUMEPHl PAaBHBIX U CHUMMETPUYHBIX
buryp.

N300paxaTh ¢ MOMOUIbIO LIUPKYJIA, JTUHEHKH, TPAHCIOPTHpPA HAa HEJIMHOBAHHON M KIIETYATON
Oymare u3y4eHHbIE IUIOCKUE TeOMeTprudecKrue GUTyphl U KOHPUTYpaluy, CHMMETPUYHBIE (PUTYPHI.

[Tonb30BaTbcs TEOMETPUUYECKUMH MOHSITUSMH: PAaBEHCTBO (DUTYp, CUMMETPUS; HCIOIb30BATh
TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEH: OCh CHMMETPUH, LIEHTP CUMMETPHH.

HaxomuTh BeIMYMHBI yIJI0B U3MEPEHUEM C MOMOIIbIO TPAHCIIOPTHUPA, CTPOUTH YIJIBI 3aJlaHHOM
BEJIMYMHBI, TOJb30BAThCA TNPHU PEIICHUH 3ajad TPagyCHOW Mepoil YIJOB; paclo3HaBaTh Ha
yepTexKax OCTPbINA, MPSIMOM, pa3BEPHYTHIN U TYIION YIJIBI.

BbIuucnate Uiy TOMaHOM, IEPUMETP MHOTOYTOJIbHHKA, MOJIb30BAThCA CAUHUIIAMU U3MEPEHUS
JUTMHBI, BBIPAKATh OJIHU €IMHULIBI U3MEPEHUS JUIMHBI Yepe3 IpyTHe.

HaxoauTe, ucnonb3ys 4epTEXHbIE MHCTPYMEHTHI, PACCTOSIHHS: MEXKy IBYMsI TOUKaMH, OT TOUKH
JI0 TIPSIMOM, JJIMHY IYTH Ha KBaJIPaTHOM CETKeE.

Boraucisate miomans Guryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, HCIOJIB30BAaTh pa30MEeHNE Ha
NpsIMOYTOJIbHUKH, Ha paBHbIE (QUTYPHI, AOCTpaMBaHHUE [0 MPSIMOYTOJIbHHKA; TOJIb30BATHCS
OCHOBHBIMH E€JIMHMIIAMUA HM3MEPEHHUs IUIOIIAIN; BBIPAXKATh OJHMU €IUHUIBI U3MEPEHHs IUIOIIAIN
yepes apyrue.

PacrioznaBaTth Ha MOJENSIX U H300paXeHHSIX MUPAMHIY, KOHYC, LMIUHAP, HCIOIb30BaTh
TEPMHHOJIOTHIO: BEPILIMHA, peOdpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N306paxaTh Ha KJleT4aToi Oymare mpsiMOYTOJIbHBIN Mapajieienune].

Bbruauciarte 00bEM  IPSAMOYTOJNIBHOTO Tapajuiesienunena, KyOa, MOJIb30BaTbCs OCHOBHBIMH
eAMHUIIAMU U3MEpPEHUS 00bEMa; BEIPAXKATh OJJHU €IMHUIIBI U3MEpPEHUs 00bEMA Yepes Ipyrue.

Pemrate HecnoXHBIE 3a7a4d HAa HAXOXICHHE TEOMETPUYECKHUX BEIMYMH B TMPAKTHYCCKUX
CUTYallUsX.

Oceoenue yuednozo Kypca «Anzedpa» Ha ypoeHe OCHOBHO20 00uyec0 00pPA308aHUA OO0JIHCHO
obecneuusamv docmudicenue cnedyruux nPeOMemHnblx 00pa308amenbHvlX pe3yibmamos:

7 kaace

Yucna u evluucnenun

» BbinonHsATe, coueTrass yCTHbIE U TUCbMEHHbIE NPHUEMBI, apuPMETHUYECKUEe JIEUCTBUSA C
palMOHATILHBIMHU YUCIIAMH.

» HaxomuTh 3Hau€HHs YMCIIOBBIX BBIPAXKEHHI; MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HAYCHUI APOOHBIX BBIPAXKEHUH, COJlepKaIUX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOH.
» Ilepexonuth OT 0/1HOM (OpPMBI 3aITUCH YKCEN K IpYyroi (IpeoOpa3oBbIBATh JECATUUHYIO ApOoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO IECATUUHYIO
JIpoOBb).

» CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAIBHBIE YHCIIA.

» OKpyrasaTs uncna.

» BBINONHATP NPUKUAKY M OLEHKY pe3yjbTaTa BbIYMCICHHWH, OLEHKY 3HAYEHHUH YHMCIOBBIX
BBIPAKCHUII.

» BBINOIHATE AEMCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3ATEISIMU.

» [IpuMeHsTh NpU3HAKK JEIMMOCTH, Pa3oKeHNEe Ha MHOKUTEIHN HaTypaJIbHBIX YUCEIL.

» Pemarp 1NpakTMKO-OPHMEHTHPOBAHHBIE 3a/JadyM, CBSI3aHHbIE C  OTHOLUEHUEM  BEJIMYMH,
MPOMOPLMOHAILHOCTBIO BEJIMYMH, MPOLIEHTAMHU; HHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a]au C
y4€TOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMbIX OOBEKTOB.

Anzedpauueckue svipasrcenus

» Vcnonb3oBate anreOpandyeckyr0 TEPMHUHOJIOTMIO U CHUMBOJMKY, NPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOr0o MaTepuara.

» Haxonuth 3HaueHMs OYKBEHHBIX BBIPKEHHH MPU 3aaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

» BoimonHsATe npeoOpa3oBaHMs IEOT0 BBIPAXKEHHS B MHOIOWIEH MPUBEACHHEM MOJOOHBIX
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CJIaraeMbIX, PaCKPbITHEM CKOOOK.

» BBINONHATE yMHOXEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIE€Ha Ha MHOTOYIEH, NPUMEHATh
(dbopMyIIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

» OcCymliecTBIATh Pa3jioKEHUE MHOTOUWIEHOB Ha MHOXMTENIM C IOMOIIBI0 BBIHECEHUS 3a CKOOKHU
00I1er0 MHOXKHTEJISI, TPYNITUPOBKU CJIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKECHHUS.
» IIpumMensaTh npeoOpa3oBaHUs MHOTOUWIEHOB [UIS PELICHUS pa3jIM4HbIX 33/7a4 U3 MaTeMaTHKW,
CMEXHBIX MPEIMETOB, 3 PEabHON MPAKTUKH.

» VMcnonb3oBartk CBOMCTBA CTENEHEH ¢ HaTypajJbHBIMU IIOKa3aTeIsIMM Ul IIpeoOpa3oBaHus
BBIPAKCHU.

Ypasuenus u nepagencmea

« Pemare nuHeEHHBIE ypaBHEHUs C OJHOW IIEPEMEHHOM, IPUMEHsAs IIpaBUja Iepexona oT
HCXOJIHOTO YPaBHEHHUS K PABHOCUIILHOMY eMy. IIpoBepsTh, ABISETCA 1M YUCIO KOPHEM YPaBHEHMSL.
» [IpumensaTs rpaduyeckre METOAbI P PEIICHUH JTMHEHHBIX YPABHEHUN U UX CUCTEM.

» IlonGupars mpumepsl map uuces, SBJSIOIUXCS PEIIEHUEM JUHEHMHOro YpaBHEHHUS C ABYMs
NEPEMEHHBIMH.

» CTpouTh B KOOPIMHATHOM IUIOCKOCTH I'paUK JIMHEHHOTO ypaBHEHMs C JBYMs IE€PEMEHHBIMU;
HOJIB3YACh TPapUKOM, IPUBOUTH PUMEPHI PELICHUST YPABHEHUSI.

» Pemare cucremsl IByX JTMHEHHBIX YpPaBHEHHH € IByMsl IEPEMEHHBIMH, B TOM 4YHCIIe IpadUUeCKH.
» CocTaBnsaTh M pemarb JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUHU IO YCIOBHUIO
3aJlau, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1aul MOJYYEHHBIN pe3yibTar.
Koopounamut u zpagpuxu. @ynkyuu

» M300paxaTte Ha KOOpAMHATHOW MPSAMONM TOYKH, COOTBETCTBYIOLIME 3aJJaHHBIM KOOpIMHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3aIMCHIBATh YHCIIOBBIE TPOMEKYTKH Ha alreOpandeckoM si3bIKe.

» OTMmeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpIHMHATaM; CTPOUTHb Ipaduku
nauHeiHbIX QyHKuui. CTpouth rpaduk GyHKIMHA Y = | X |.

» OnuceiBaTh ¢ NOMOIIBIO (YHKIHMHA H3BECTHBIE 3aBUCUMOCTH MEXAY BEIUYMHAMH: CKOPOCTb,
BpEMsI, paCCTOSTHUE; [I€Ha, KOJIMYECTBO, CTOMMOCTD; TIPOU3BOIUTEIBLHOCTD, BPEMsi, 00bEM pabOTHI.

» Haxoauts 3HaueHue QyHKIUM 110 3HAYCHUIO €€ apryMeHTa.

« [lonmmate rpaduueckuii cmoco® mpencTaBieHUS W aHauu3a WHGOpPMAIMK; H3BICKATH U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(QUKOB PEeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kiacce

Yucna u evluucnenun

« Hcnonb30oBaTh HaYaJIbHBIC TIPEACTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX YHCET /IJII CPABHEHHS,
OKPYTJIEHUSI M BBIYUCICHMI; M300pakaTh JEWCTBUTEIbHBIC YUCIA TOYKAMU Ha KOOPIWHATHOM
IPSIMOM.

« [IpuMeHsaTs moHATHE apu(METUYECKOTO KBAJIPATHOTO KOPHS; HAXOJIUTh KBaJpaTHHIE KOPHH,
WCIIONIB3YSI TIPU HEOOXOJIUMOCTH KaJIbKYJSITOP; BBIMOJIHATH MPEoOpa30BaHUs BBIPAXKEHUH, COlEp-
JKalUX KBaJpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHE.

« Hcnosp30BaTh 3amucH OONBIIUX M MaJbIX YUCEN C TIOMOIIBIO JACCATUYHBIX IPOOEH U CTETeHEeH
gucia 10.

Anzeopauueckue svipasrcenus

« [IpuMeHSTh MOHSATHE CTENEHU C IEeNBIM MOKA3aTeIeM, BBIIOIHITh TPeoOpa3oOBaHus BRIPAKECHHUI,
COJIeprKalINX CTEMEeHH C LEJIbIM MOKa3aTeJIeM.

« BBINONHATE TOXAECTBEHHBIE MPeoOpa30BaHUSI PAIIMOHATBHBIX BBIPAKCHHUI HA OCHOBE IPABHII
JIEWCTBUM HAJl MHOTOYWICHAMH M aJIreOpandecKuMH IPOOSIMHU.

« PackiiagpiBaTh KBaJpaTHBIN TPEXUWIEH HA MHOKUTENH.

« [IpumensaTe mpeoOpa3oBaHUsS BBHIPAKEHHHN I pEIICHUS Pa3IMYHBIX 3a7ad W3 MaTEMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON MTPAKTUKH.

Ypasnenus u nepasencmea

« Pemarh nuHeliHble, KBaJpaTHbIE YPABHEHUSI M pallMOHAIbHBIC YPAaBHEHHUSI, CBOASIIMECS K HUM,
CHCTEMBI JIByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

« [IpoBoauTth mpocTeiilivie uccaeAoBaHUs YPAaBHEHHH M CHUCTEM YpaBHEHUM, B TOM YHCIE C
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pUMEHEHHEM TIpadUuecKuX MpeacTaBieHuil (yCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WM CHUCTEMA
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.).

» IlepexoauThs OT croBecHON (OPMYNIHUPOBKH 337a4M K €€ anredpanuyeckol MOAETH C MOMOILBIO
COCTaBJICHUS YPaBHEHMS WJIM CUCTEMBbI YPaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEK-
CTOM 3aJ]a4¥ ITOJIy4YEHHBIN PE3yJIbTar.

» IIpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHHUs, OLEHKHU; pEIIAaThb JIMHEHHBIC
HEpaBEHCTBA C OJHOW TIEPEMEHHOM W WX CHUCTEMBI, JaBaTh TPaQHUUECKYI0 WILTIOCTPAIHIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

9 knacc

Yucna u eviuucnenun

» CpaBHUBATH U YIOPAJOYNBATH PAllMOHAIbHBIE U UPPALIMOHAIIBHBIE YHCIIA.

» BpinonHATe apudmernyeckue AEHCTBUS € pPALUMOHAIBHBIMM 4YMCIAMM, COYETash YCTHBIE U
IIACbMEHHBIE ITPUEMBI, BBIITOJIIHATH BBIYUCICHUS C UPPALMOHAIIHBIMU YUCIIAMH.

« Haxomute 3HadyeHMs cTeneHed C ILEIbIMM IOKAa3aTeIIMH M KOPHEH; BBIUUCIIATH 3HAYCHHUS
YUCJIOBBIX BBIPAKECHUMN.

» OKpyrisITh NEHCTBUTENBHBIE YKCIIA, BBIIOJHATH MPUKUAKY pPE3yJibTaTa BBIYMCICHWM, OLICHKY
YUCJIOBBIX BBIPAKECHUM.

Ypasnenus u nepasencmea

« Pemare JMHENHBIE W KBaJgpaTHbIE ypaBHEHUS, YPaBHEHHsI, CBOIALIMECS K HUM, NPOCTEHIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

« Pemare cucrempl IBYX JIMHEHHBIX YpPAaBHEHMM C JABYMsS IIEPEMEHHBIMM U CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

» Pemarp TekcTOBBIE 3aauM aNreOpanvdeckuM CHOCOOOM C TOMOIIbIO COCTaBIEHUS YpaBHEHUS
VI CUCTEMBI IBYX YPaBHEHUH C IByMs [IEPEMEHHBIMH.

« [IpoBOoauTh mHpocTEHIIME HCCIENOBAaHUS YPAaBHEHUM W CHUCTEM YPAaBHEHMI, B TOM YHUCIE C
IpUMEHEeHHEM IpadUuecKux MpeacTaBleHuil (YCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WM CHUCTEMA
YpaBHEHUH pELLIEHUs], €CJIU UMEET, TO CKOJIBKO, U TIp.).

» Pemath nMHeliHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh pELICHHE HEPABEHCTB
Ha 4YMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IIOMOIIBIO CUMBOJIOB.

» Pemare cucrempl JMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIIME KBAaIpaTHOE
HEPAaBEHCTBO; M300pa)kaTh pEIICHHWE CHUCTEMbl HEPABEHCTB Ha YMCIOBOW MpPSMOM, 3amUCHIBATH
pELIeHHE C IIOMOIIBIO CUMBOJIOB.

» Mcrons30BaTe HEpaBEHCTBA MPH PEUICHUU PA3JIMYHBIX 3a7a4.

Dyukyuu

» CTpouth 1 M300paxaTh cxeMaTHuecKu rpaduKy KBaJpaTUUHBIX (YHKIIMM, ONMKMCHIBaTh CBOWCTBA
KBaJPaTUYHBIX (QYHKLUH 110 UX rpadukam.

» Pacno3naBaTh KkBagpaTHuHylo (GYHKIUIO 1O (opMylie, NPUBOJUTH MPUMEPHI KBaJAPATHUHBIX
GyHKUMN U3 pealbHOW KU3HU, (PU3UKU, TEOMETPHUU.

Apupmemuueckan u ceomempuyeckan npozpeccuu

» PacrioznaBath apu(METHUECKYI0 M TE€OMETPHUYECKYIO MPOTPeccCHd TMpH Pa3HBIX CIOCOOax
3a/1aHus.

» BBINOMHATH BBIUMCIEHUS C MCIOJIB30BaHHMEM (QOpPMYNI N-20 uileHa apUPMETUYECKOH U
T€OMETPUUYECKON MPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

» M300paxarh WieHbl MOCIE0BATEIILHOCTH TOYKAMH Ha KOOPJMHATHON TIOCKOCTH.

» Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMHM IOCIEJOBATEIBHOCTSIMH, B TOM YHCIE 33/a4d U3
peasbHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IIUPPOBBIX TEXHOJIOTHI).

Oceoenue yueonozo Kypca «I'eomempusny na ypoene 0CHOGHO20 00uLe20 00PA306AHUA 00JINHCHO
obecneuusams 0ocmuiicenue cnedyruux nPeOMemHblxX 00pa308amenbHvlX pe3)ibmanmos:

7 Kaacc

» Pacno3naBarh M3yueHHbIE reoMeTpuieckre (Uryphl, ONPENeIsITh X B3aUMHOE PACIOJIOKEHHUE,
n300pakaTh Te€OMETpHUECKUE (DUTYPBI; BBIMOJHATh YEPTEXKHU M0 YCIOBUIO 3aaa4H. M3mepsaTh Ju-
HEWHBIE U YIVIOBBIE BEIUYUHBL. Pemare 3a1aun Ha BEIYMCICHHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.
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» Jlenath TpyOyIO0 OIIGHKY JMHEWHBIX M YIJIOBBIX BEIUYMH NPEIMETOB B PEaJbHON IKHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PaznnuaTh pasMepsl STUX 0OBEKTOB 110 MOPAIKY BETUUUHBI.

» CTpouTh UepTEKU K FTEOMETPUUECKUM 3a]a4aM.

« [lonp30oBaThCs IpHU3HAKAMU PaBEHCTBA TPEYTOJIBHHUKOB, HCIIOJIB30BAaTh NPU3HAKM M CBOWMCTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 33]1a4.

» [IpoBOIUTE IOrMYECKHE PACCYKIEHUS C UCIIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.

» llosb30BaThCs NpU3HAKAMU PABEHCTBA INPSMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIUAHBI,
IIPOBEAEHHON K TMIIOTEHY3€ NIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

» Ompenensats mapauieIbHOCTh MPSIMBIX C MTOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT ¢ HUMHU CEKYyIasl.
OnpenensaTs NapajIebHOCTb NPSMBIX € IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPSMOU
J10 TOYEK APYrOH MpsSIMOM.

« Pemarth 3aaumn Ha KeT4aTol Oymare.

» [IpoBOIUTE BBIYMCIEHUS M HAXOAWThb UHUCJIOBbIE UM OyKBEHHbIE 3HAa4Y€HMsI YIJIOB B
TEOMETPUUYECKUX 33J1a4aX C MCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB U MHOIOYTOJIBHUKOB,
CBOWCTB YIJIOB, 00pa30BaHHBIX MPU MEPECEUCHUHU JBYX NapalIeNIbHBIX MPSIMBIX CeKyliei. PemaTs
IIPAKTUYECKHE 314 Ha HAXO0XKICHUE YTJIOB.

» Brazere moHATHEM reOMETPHUYECKOTO MeCTa TOYEK. YMETh OINpeAeisTh OUCCEKTPUCY yria u
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3Ky KaK F€OMETPUYECKUE MECTA TOYEK.

« QopMyIMpOBaTH ONpPENEICHUsS OKPYKHOCTH M Kpyra, XOpAbl M JAMaMETpa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILIEHUU 3a/au.

« Bragers MoHATHEM ONMCAaHHOM OKOJIO TPEYrOJBbHHMKA OKPYKHOCTH, YMETh HaXOJIUTh €€ LIEHTP.
[Tonp3oBaTbest (pakTaMH O TOM, YTO OMCCEKTPHCHI YITIOB TPEYrOJIbHUKA MEPEeCceKaroTcsl B OJHOM
TOYKE, U O TOM, YTO CEPEIMHHBIC NEPIICHANUKYISAPBl K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAIOTCS B
OJJTHOU TOUYKE.

« Brnagers  noHsTMEM — KacaTeNbHOM K = OKPYKHOCTH,  IIOJIB30BaTbCsd  TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTeIbHON U paguyca, IPOBEAEHHOIO K TOUKE KACaHU.

» [losp30BaThCA MPOCTEUIIMMHM M€OMETPUYECKUMHU HEPABEHCTBAMM, IIOHMMATh MX IIPAKTUYECKHUU
CMBICIL.

» IIpoBOIMTE OCHOBHBIE TEOMETPUUYECKHE IIOCTPOCHUS C IIOMOLIBIO LIUPKYJIS U JIMHEUKU.

8 knacc

» [IpuMeHsATh CBOWCTBAa TOUKHM IEpPECEUEHHUs MeIWaH TPEeyrojbHUKa (LEHTpa Macc) B pPELIEHUU
3az1ad.

» Brnaners noHsATHeM cpenHeill TMHUU TPEyrojbHUKA W Tpaleluu, MPUMEHSITh UX CBOMCTBa NpHU
pelmieHnn reoMmerpuueckux 3axad. Ilomp3oBatbea  Teopemoit Paneca M TeopeMOW O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJI PEIIEHUS MPAKTUYECKUX 3a/1a4.

» [IpuMeHsATh npU3HAKU MOAOOUS TPEYTOJIBHUKOB B PEIIEHUN T€OMETPUUYECKUX 3a/1ay.

» [Tonb3oBaTthest Teopemoit Iludaropa ans pemieHHs reOMETPUYECKUX M MPAKTHUECKUX 3ajad.
CtpouTh MaTeMaTH4ECKYIO0 MOJIENb B MIPAKTUUECKUX 3a/ladaX, CAMOCTOSTENbHO JIEIaTh YEePTEX U
HaXOJUTh COOTBETCTBYIOLINE JUIUHBI.

« Bragers nDoOHATHMSAMM CHHYCAa, KOCHHYCa W TaHIE€HCAa OCTPOro YIVIa HPSIMOYIOJBHOIO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU NOHATUAMM JUIsl PEIICHUS TPAKTUYECKUX 3aad.

» Bpruucnars (pa3nuyHeiMH crioco0amu) IJIOLIaAb TPEYroJbHUKA W IUIOMIAM MHOTOYTOJIbHBIX
¢uryp (monp3ysck, rae HEOOXOAUMO, KaIbKyasATOpoM). [IpUMEHSATh MOJydyeHHbIE yMEHHUsS B
IIPAKTUYECKUX 3a7auax.

» Brnagets MoHATHSAMHM BIUCAHHOTO M IIEHTPAIBbHOIO YIJla, UCIHOJIb30BaTh TEOPEMBI O BIHCAHHBIX
yriax, yriaax MexJIy XopJaMu (CEKYIIMMHU) U yIiie MeXAy KacaTelbHOW U XOpJOW MpHU pEeIIeHUN
F€OMETPUUYECKHX 3a]a4.

» Brnagets nNOHATHEM ONUCAaHHOTO YETBIPEXYTOJbHUKA, IPUMEHATH CBOMCTBA OIMCAHHOIO
YEeThIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

9 Kknacc
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» 3HaTb TPUTOHOMETPUYECKHE (PYHKIUHU OCTPBIX YIVIOB, HAXOAWUTh C UX MOMOIIbI pa3IUYHbIE
JJIEMEHTHI MPSIMOYIOJIBHOIO TPEYTOJbHUKA («pEIIeHHE MPSMOYTOJIBHBIX TPEYTrOJbHUKOBY).
HaxonuTs (¢ mOMOILIbIO KaJIBKYJIATOPA) JJIMHBL U YTJIbI 17151 HE TAOJIMYHBIX 3HAYCHUH.

» [losnb30BaThCs popMysiaMu IMPUBENEHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKJIECTBOM IS
HaXO0XIECHUS COOTHOLIEHUHN MEKy TPUTOHOMETPUYECKUMH BETUYHHAMHU.

» Hcnonb30BaTh TEOpEMBI CHUHYCOB M KOCHHYCOB [UISl HAaxOKJIECHUsS PA3JIMYHBIX 3JIEMEHTOB
TPEYroJbHUKA («PEIIEHUE TPEYrOJIbHUKOBY»), NPUMEHITh MX IPU PELIEHUMM T€OMETPUUYECKUX
3a/1a4.

» Brazers nonsTusMu npeodpazoBaHus 1101001, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX (DUTYD.
[Tonp30BaTbesi CBOMCTBAMHU IMOA00MS NMPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U Ha-
XOJUTh YIJbl y MOA0OHBIX (uryp. [IpuMeHsATs cBoicTBa MOJOOMS B MPAKTUYECKHX 3a]ayax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

« [lonp3oBaThCs TEOpEMaMu O MPOU3BENCHUN OTPE3KOB XOPJ, O IIPOU3BEICHUN OTPE3KOB CEKYLINX,
0 KBaJIpaTe KacaTeJIbHOM.

» [losib30BaThCsl BEKTOpaMM, MOHUMATh UX T€OMETPUUECKUI U (PU3MUYECKUI CMBICI, TPUMEHATh UX
B PELICHUM FeOMETPUYECKUX U (U3MYecKuX 3aaad. [IpuMeHsATh cKalsipHOE MPOU3BEICHUE BEK-
TOPOB JJIs1 HAXO0XKICHUS AJIMH U YIJIOB.

« [loap30BaThCs METOOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSATDH €T0 B PELIEHUH F€OMETPUUECKUX
Y IIPAKTUYECKUX 3a/1a4.

« Brnagers NOHATHAMM IIPaBUIBHOTO MHOTIOYIOJIBHMKA, [JUIMHBI OKPYXKHOCTH, JUIMHBI JIYTH
OKPY’KHOCTH M PAJWAHHOW MEphl YIJIA, YMETh BBIYHUCIATH ILIOIIAAb KPyra M €ro 4acTew.
IIpuMeHATH NOTyYEHHBbIE YMEHHS B IIPAKTUYECKUX 3aa4ax.

« Haxomute ocu (MM LEHTpPHI) CHUMMETpUU (UTYp, NPUMEHSATh JBWKCHHS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

Ocsoenue yueonozo Kypca «Cmamucmuxa u Bepoamnocmv» Ha yposéHe 0CHO6HO20 00wezo
oodpazoeanusn 001IICHO obecneuusamo oocmudicenue cneoyruux npeomemuuvix
o0pazoeamenvHbIX Pe3yIbmMamos:

7 Kaacc

» Yurath MHOpMaIUIO, MPEICTaBIEHHYIO B TabIUIaX, HA JUarpaMMax; MpeiCTaBlIsATh JaHHBIE B
BUJE TaONMI, CTPOUTH AMArPaMMbI (CTOJIOMKOBBIE (CTOJOYAThIE) UM KPYroBbIE) MO MaccUBaM
3HAYCHUM.

» OnuchIBaTh U UHTEPIPETUPOBATH PEAJIbHBIE YNCIIOBbIE IaHHbIE, ITPE/ICTABICHHbIE B TAOIUIAX, HA
nyarpaMmax, rpagukax.

« VMcnonb3oBaTh  JUIsi  OMMCAaHMSI  JAHHBIX  CTAaTUCTUYECKHE  XApaKTEPUCTUKH:  Cpe/Hee
apupmMeTHuecKoe, MeIuaHa, HauboJbIllee U HaUMEHbIIIee 3HAUEeHUs, pa3Max.

» VMers mpencraBieHue o ciay4yailHOW M3MEHYMBOCTH Ha NMpUMEpax IeH, GU3NYECKUX BEITUYMH,
AQHTPOIIOMETPUYECKUX JAHHBIX; UMETh IPEJCTABICHNE O CTATUCTUUECKON YCTONYMBOCTH.

8 knacc

» M3Brekats u mpeoOpa3oBbIBaTh HWH(GOPMAIHMIO, MPEJCTABICHHYIO B BHJIE TaOJIUIL, JUArpamM,
rpaduKoB; MPEACTABIATH JaHHBIE B BUJI€ TAOJULI, 1UarpaMM, rpapuKoB.

» OnuchIBaTh J1aHHBIE C IOMOIIBIO CTAaTHCTUYECKUX IIOKA3aTeNIel: CPEJHUX 3HAYEHUM U Mep
paccenBaHusl (pa3max, JUCIEPCUSt U CTaHJAPTHOE OTKJIOHEHHE).

» HaxoauTe 4acTOTHI YMCIIOBBIX 3HAYEHUH M YaCTOThI COOBITHH, B TOM 4YHCIE MO pe3yjibTaTram
W3MEPEHHUI 1 HAOJIIOICHUH.
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» Haxoguth BepoSTHOCTH CIy4alHBIX COOBITUH B OIBITAX, 3Has BEPOSTHOCTH AIIEMEHTAPHBIX
COOBITHI1, B TOM YHCIIE B OIBITAX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMH COOBITUSMHU.

» Mcnonb3oBarh rpaduyeckre MOJAEIH: JIEPEBO CIy4allHOrO SKCHEPUMEHTa, JuarpaMMmsel Jiinepa,
YHUCJIOBAs IPAMas.

» OnepupoBaTh NOHATHUAMU: MHOXKECTBO, IIOJAMHOXECTBO; BBINOJHATH  ONEPALUU  HAj
MHOXECTBaMU: OOBEIUHEHHUE, IepecedyeHue, IONOJHEHHE; NEePEeUHCIsATh JIEMEHThl MHOXKECTB;
IIPUMEHATH CBOMCTBA MHOKECTB.

» Mcnonb3oBarh rpaduueckoe MpeacTaBICHUE MHOXECTB U CBSI3€H MeX1y HUMH JUIsl OIMCAaHUS
IPOIIECCOB U SIBJICHUHN, B TOM YHCJIE IIPH PELICHUHU 3a7a4 U3 IPYTUX YU€OHBIX IPEIMETOB H KYPCOB.

9 knacc

« V3Bnekath U mpeoOpa3oBbIBaTh MH(DOPMAINHIO, TPEICTABICHHYIO B Pa3IMYHBIX HCTOYHHKAX B
BHJIC TAOJINII, TUarpaMm, rpa)uKoOB; PEICTABIIATh JaHHBIC B BUJE TaOIUII, AUarpaMM, rpaduKoB.

« Pemate 3amaum  opraHu3oBaHHBIM TIEPeOOPOM BapHAHTOB, a TAKXKE C HCIOJB30BAHHEM
KOMOWHATOPHBIX TIPABUI U METOJIOB.

« Mcnonp30BaTh OnucaTeNbHbIE XAPAKTEPUCTUKU JIJI1 MACCUBOB YMCJIOBBIX JAHHBIX, B TOM YHUCJIE
CpeIHME 3HAYEHUSI U MEPhI pACCEUBAHMUSI.

« HaxomuTe 4YacToThl 3HAYEHWW M YACTOTHI COOBITHS, B TOM YHCJE MOJB3YSICh pe3yJbTaTaMu
MIPOBEAEHHBIX U3MEPECHUN U HAOIOICHUH.

« HaxomuTe BepoSITHOCTU CilydailHBIX COOBITHI B M3YYEHHBIX OIMbBITaX, B TOM YHUCJE B OMBITAX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMU, B CEPUSX HCIBITAHUM 70 IEPBOTO ycrexa, B ce-
pUsAX UCIbITaHUN bepHyiuu.

« VMeTh npeacraBieHue o caydyaiiHON BETMYMHE U O PaclpeieIEHUH BEpOSTHOCTEM.

HNmetp npencTaBieHne 0 3aKOHE OOJIBIINX YMCET KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIIy4aitHOM
W3MEHYMBOCTH M O pOJIM 3aKOHa OONbIIMX 4YWCed B  IPUPOJE W OOIIecTBe.
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V. TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEJIMETA

«MATEMATHUKA»
5 KIIACC <MATEMATHUKA»

HaszBanue paznena OcHoOBHOE OcHOBHBIE BU/BI AeSITEJIbHOCTH 00yYAIOIIHXCSI Hcnons3oBanue
(Tembl) Kypca coJep:kaHue 3JIEKTPOHHBIX
(4MCJ10 YacoB) (uu¢poBbIX)

00pa3oBaTeIbHBIX
pecypcoB

Harypanbhbie Hecsitmunas  cuctema | Yurarh, 3aMHCHIBATH, CPABHUBATHL HarypanbHbie | https:/resh.edu.ru/s

yncaa. JlelcTBusI ¢ | CUHCIICHHUS. Pan | umcia; mpemiaaratb M 00Cy:KIaTh cmoco0bi | Ubject/lesson/691/

HATYpaJbHBIMH HATypalbHBIX YHCEN. | YHOPSAOYMBAHUS YHCEIL. LOIL,

yncaamu (43 4) Harypanbublit pan. | M306paskaTh KOOpIMHATHYIO TpaMylo, oTMedats | s1Kmacc

Yuciao 0. | yncna ToOukaMM Ha KOOPAMHATHON NPsAMOM, OrkpeITas mkosa
HarypanbHble  4mcia | HAXOAMTH KOOPIMHATHI TOUKH. ht.tps:/ / skvsmart.ru/ a
Ha koopauHaTHOW | McciienoBaTh cBOMCTBa HATypaJIbHOTO DA, rticles/ mathe_matlc/ n
npamoil.  CpaBHenwue, | uncen 0 u 1 npu cI0KEHUN U YMHOKEHHUH. aturalnye-chisla
OKpyTJICHHE Hcnons3oBaTh MPaBUJIO OKpYTJICHUS

HaTypalbHBIX YHCEN. | HATYPaJbHBIX YHCEIL.

Apupmerndeckne BoinmosiHaTs apudgMernyeckue JeldCTBUS  C

JIEeUCTBHS C | HATypaJbHBIMM YHCIIAMH, BBIYMCIATH 3HAYCHUS

HaTypaJIbHBIMHU YHCIIOBBIX BBIPAXKEHHH CO CKOOKaMH U 0€3 CKOOOK.

yucinamu.  CBoiicTBa | 3amuchbIBaTh TIPOM3BEJICHHE B BHIE CTCICHH,

HYJISl IPU CIIOKEHUU U
YMHOKEHUH, CBOMCTBA
€ IMHUIIBI npu
YMHOKEHUH.
[lepemecturenbHoe u
COUETaTEIbHOE CBOM-
CTBAa  CIOXCHHA H
YMHOKEHHUS,
pacnpenenuTenbHoe
CBOMCTBO YMHOXEHHSI.
Jenurenan u KparHble
quca, paziioxxeHue
YpCjia Ha MHOXKHTEIIHU.
JleneHue C OCTaTKOM.
[IpocThie U cocTaBHbIE
yucna. [lpusHaku ne-
quMoctd Ha 2, 5, 10,
3, 9.

CreneHs ¢
HaTypaJbHbIM IOKa-
3aTeseM.

Yucnosele
BBIPAYKEHUS; IOPSATIOK
JICHCTBHIA.

Pemenne TeKCTOBBIX
3a/1a4 Ha BCE
apupmeTHIecKre
JIeHCTBUS, HA
JIBIDKEHHUE M TTOKYTTKH

YHUTATh CTENEHHU, HCMOJIb30BATH TEPMHHOJIOTHIO
(ocHOBaHHe, MOKa3aTellb), BHIMMCIATH 3HAYEHMS
CTCIICHEH.

BbINOTHATL NPUKMAKY M OLEHKY 3HauCHHUH
YHCIIOBBIX BBIPAKCHUH, MPeJIaraTh H NPUMEHSTh
NpHUEMBI MPOBEPKHU BBIYUCICHUH.

Hcnosb30BaTh NpH BLIYHCICHUSIX
HNEPEMECTUTENILHOE U COYETATENBHOE CBOWCTBA
CII0’KEHUSI U YMHOXKEHHUS, PacIpeeIUTeIbHOE
CBOMCTBO YMHOXEHHUS; (POPMYJIMPOBATH U
NPUMEHSITh MPaBUJIa IPeoOPa30BaHMUs YHCIOBBIX
BBIPAKCHUH Ha OCHOBE CBOMCTB apH(hMETHUECKUX
JIeUCTBUH.

HccaenoBarb YHCIIOBBIC 3aKOHOMEPHOCTH,
BBIIBUTaTb U O0OCHOBBLIBATH  I'MIOTE3bl,
¢dopmynupoBarh 00001IeHHMST W BBIBOJAbI TIO
pesyabTaTam MIPOBEAEHHOTO HCCIIEIOBaHMS.
@opMyTUPOBATH ONpeAeJIeHHs JeIUTeNns W
KpPaTHOTO, HA3BIBATH JICJIUTEIN M KPAaTHBIE YUCIA;
pacno3HaBaTh IPOCTbIE M COCTaBHBIE YHUCIA;

¢dopmyaupoBaTh MW NPUMEHATH NPHU3HAKH
nenuMmoctd Ha 2, 3, 5, 9, 10; npumeHsiTh
AJITOPUTM  PA3IOKEHUS dYHCIa Ha  IPOCTHIC

MHOXHTENIH; HAXOAUTh OCTaTKH OT JEJCHUS HU
HETIOIHOe YacTHoe. Pacmo3HaBaTh WCTHHHBIE H
JIO)KHBIE BBICKA3BIBAHUSI O HATYpPAJbHBIX YHCIAX,
NPUBOAUTH NPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUSI W OTPHIAHHUS BBICKa3bIBAHUI O
CBOMCTBaX HATypPaJIbHBIX YUCEI.

Pemarp TekcTOBBlEe 3amauMl  apH(METHUECKHM
CrocoO0OM, HCMOJIb30BAaTh 3aBHCHMOCTH MEX1y
BEJINUMHAMU (CKOPOCTB, BPEMsl, pacCTOSHHE; IIeHa,
KOJIMYECTBO, CTOMMOCTD | JIp.): AaHAJIM3UPOBATH U
OCMBICJIHMBATH TEKCT 3aj1a4H,
nepeopMy/IMpOBaTHL  YCIOBUE,  H3BJIEKATH
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HEO0XOIUMBIE TaHHEIC, yCTaHABJIUBATh
3aBHCHMOCTH  MEXIy BEIHYHMHAMH, CTPOUTH
JIOTHYECKYIO [ETIOUKY paccyXaeHui.

MonaenupoBaTh X0/ PEIICHHUs 33a4l C MOMOLIBIO
PHCYHKa, CXEMBbI, TaOJIHIBI.

IpuBoauTH, pazdupaTb, OLEHUBATH Pa3IHMYHbIC
pELICHUs], 3aIMCH PELICHUH TEKCTOBBIX 33/1a4.
Pemarp 3asaun ¢ nomomplo mepebopa  Bcex
BO3MOJKHBIX BAPHAHTOB.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS apUPMETHKA

Harasanasa reo-
Metpus. Jlunum Ha
miockoctu (12 v)

Touxa, npsmas,
OTpPE30K, Tyd.
Jlomanas. M3zmepenue
JUTUHEI OTpe3Ka,
METPHUIECKHUE
CAUHUIBI  U3MEpPEHUs
JUMHBL.  OKpYXKHOCTb
U KpPYT.
IIpaxkTuyeckas pabota
«ITocTpoenue  y3opa

U3 OKPYKHOCTEN».

Vrom. [psamoit,
OCTpBI, Tymnol H
Pa3BEPHYTBIA  YTJIBL.

M3mepenue yrios.
[IpaktHueckas paboTa
«IlocTpoenue yrimos»

Pacno3HaBaTh  Ha  dYepTeXkax,  PHCYHKax,
ONMCBLIBATb,  HCHONB3YS  TEPMHUHOJIOTHIO, W
H300pakaTh c MTOMOIIBIO 4epTEKHBIX
MHCTPYMEHTOB: TOYKY, MPAMYIO, OTpPE30K, Iy,

YTOII, IOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOANTHL NMPHUMEPBI O00BEKTOB
peajbHOrO MHpa, HMeEUMX (OpPMY H3YYEHHBIX
(uryp, oleHMBaTh UX JIMHEHHBIC Pa3MEPBI.
HUcnonb3oBark JMHEHKY M TPAaHCIOPTHP Kak

HHCTPYMEHTBI Ui TOCTPOCHHS M H3MEPEHUS:
H3MepATh JUIMHY OTpe3Ka, BEIMYMHY YIJIa;
CTPOMTB  OTPE30K  3aJaHHOW  JJIMHBI,  yTOJ,

3aJJaHHOM BEIMYHUHBI; OTKJIAABIBATH LHPKYJIEM
paBHBIE OTPE3KH, CTPOUTh OKPYXKHOCTH 3aJaHHOTO
paauyca. HN3o00paxkaTh KOH(pUTypaIin
TEOMETPUYECKUX ¢buryp u3 OTPE3KOB,
OKpYXHOCTEH, HMX 4YacTell Ha HEJIMHOBAHHOM U
KJeTdaToil Oymare; mpemjaraTb, ONMMCHIBATH H
00CyKAaTh CNMOCO0bI, AJITOPUTMBbI TIOCTPOCHHUS.
Pacno3sHaBaTh U M300pakaTh Ha HEIMHOBAHHOI U
KjerdaToil Oymare TpsIMOi, OCTpBIH, TYIIOMH,
Pa3BEPHYTHIN YIUIbl; CPABHHBATD YIJIbL.
BoryucasiTh ATMHBI OTPE3KOB, IOMAHBIX.
IlonumaTp ¥ MCIOJIL30BATH NIPH PELICHUH 32124
3aBUCHMOCTH MEXAY €IUHUIIAMU METPUYECKOU
CHUCTEMBI MEp; BBIPA’kKATH JUIMHY B Pa3IMYHbIX
ennannax wmsMmepenus. HMceaenoBatrs ¢Gurypsl u
KOH(UTypanny, UCIob3ys HU(PPOBHIE PECYPCHI

https://resh.edu.ru/s
ubject/lesson/691/
LOI1,

SIKimace

OTKpLITaH MIKOJIa

OObIKHOBEHHBIE
apoou (48 1)

Hpo0s. [IpaBuiibHbEIE T
HETIpaBMJIbHBIE JIPOOH.

OCHOBHOE  CBOMCTBO
Jipoowu. CpaBHeHue
Tpo0eil.

Cnoxenue u
BBIYUTAHUE 0OBIK-
HOBEHHBIX JpoOeii.
CMmenranuas IpOOB.
VYMHOKEHHNE Hu
JIeJIEHUE
OOBIKHOBEHHBIX
npobeid; B3aHMHO-
oOpatHbIe 1pooH.
Pemenne  TEKCTOBBIX
3a/1a4,  COJepIKAIIUX

npobu. OCHOBHBIE 3a-
Jlaud Ha ApOOH.
IpumeneHwe OYKB IS
3aIucu
MaTeMaTHYECKUX
BBIPAYKEHUI u

MopeaupoBath B rpaduveckoi, MpeaMETHON
dbopme, ¢ TOMOIIBIO KOMIBIOTEPA TOHSATHS U
CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOH JIPOOKIO.
YuraTtb u 3aNMUChIBATH, CpaBHUBATH
OOBIKHOBEHHBIE nIpodwu, npenjiararhb,
000CHOBBIBATh " odcyxnaTh CIoCco0bI
YHOPSI0YUBAHUSA APOOECH.

H300paxkaTh OOBIKHOBEHHBIC IPOOHM TOYKAMH Ha

KOOpJMHATHOM MPSIMOI; HCIO0JIb30BATh
KOOPJMHATHYIO TPSIMYIO JUIsl CPaBHEHHS IpOOeHi.
®opMyIHPOBaTh, 3aMHCHIBATH C TMOMOIIBIO

OYKB OCHOBHOE CBOWMCTBO OOBIKHOBEHHOW IpOOM;
HCIOJb30BATh OCHOBHOE CBOWCTBO IpoOW JUIst
COKpamieHusi ApoOeil W TpuBeAeHus Apodu K
HOBOMY 3HaMEHATEITI0.

IIpencraBasaTh CMemIaHHYIO JpoOb B BHIE
HENPaBWILHOW M BBIACIATH IS0 9acTh YHcia U3
HENPaBWILHOU IpOOH.

BeinostHaTe  apudgMeTrnHyecKHe JeHCTBHA C
OOBIKHOBEHHBIMH JPOOSMI;, MPUMEHSATH CBOICTBA
apu(PMETHYSCKUX IEHCTBUH Ui pallMOHATH3AINN
BBIYMCIICHUH.

https://resh.edu.ru/s
ubject/lesson/691/
ITOT1T,

SIKitace

OTKpBITAs KON
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MpeIIOKEHUN

BbInoHATH NPUKHAKY M OLEHKY pe3yibTara
BEIYUCIICHUI; Mpe1jaraTb 1 NPUMEeHATh NPUEMBI
NMPOBEPKHU BHIYUCIICHUH.

IIpoBoauTh HCCIEIOBAHUSI CBOMCTB Jpobeid,
ONHpAsCh HA YHUCJIOBbIE OJKCIEPUMEHTHl (B TOM
YHCJIE C MOMOIIBIO KOMITBIOTEPA).

Pacno3naBarhb HUCTUHHbBIE u JIO’KHBIE
BBICKa3bIBaHUS O JPOOSX, MPUBOTUTH MPHMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUSL U
OTPHIIaHUS BBICKA3bIBAHUH.

Pematp TeKCTOBEIC 3a/1a4H, COACPIKAIIIE TPOOHBIC
JTAaHHBIC, W 337a49l Ha HaXOXKICHHE YacTHU IIEJIOTO H
I[EJIOTO TI0 €TO YacTH; BBISIBJIATH UX CXOJACTBA H
pa3au4ns.

Harasaanas
reoMeTpusi.
MHOroyroJibHUKHU
(10 v)

MHOroyrojJbHUKH.
YeTbIpEXYyroabHUK,
MPSIMOYTONBHUK,
KBaJparT.
[TpakTnyeckas padora
«TocTpoenue
MPSAMOYTOJIBHUKA c
3aJaHHBIMH
CTOPOHAMH Ha
HEJIMHOBAaHHOU
Oymare».
TpeyroiabHUK.
[Tnomans n mepumerp
MPSAMOYTOJIBHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSMOYTOIBHUKOB,
SAMHUIIBI U3MEPEHHS
wiomtany. [Tepumerp
MHOTOYTOJIbHHKA

OnuceiBaTh, HCIOJIB3YS TEPMHHOJIOTHIO,
H3obpaxkaTh c IIOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB U OT pPYyKU, MOJCIHUPOBATH U3
OGymaru MHOTOYTOJIbHUKH.

IMpuBoauTH MPpUMeEPHI 00BEKTOB PEATBHOTO MHPA,
HAMEIOLIIX hopmy MHOT'OYI'OJIbHUKA,
IPSIMOYTOJIbHUKA, KBaJpara, TPEYrOJbHUKA,
OLICHUBATDH UX JIMHEHWHBIE pa3Mepbl. BHIYMCIATE:
HEPUMETP TPEyroJIbHUKA, IPSMOYTOJIbHUKA,
MHOTOYTOJIbHHKA; IUIOINAAb IPAMOYTOJIEHUKA, KBa-
Jipara.

M300paxkaTh OCTPOYTrONBHBIE, MPSMOYTOJIBHBIE H
TYNOYTONbHBIE TPEYTOJbHHUKH.

CTpoMTh Ha HEIMHOBAaHHON W KileTyaToil Oymare
KBaJZpaT U IPSIMOYTOJIBHUK C 3aJlaHHBIMU JUIMHAMU
CTOPOH. HUccnenoBars CBOIiCTBA
[IpsIMOYTOJIBHUKA, KBaJpaTa IyTEM SKCIIEPUMEHTA,
HaOJII0/IeHUS, H3MepeHus, MOJEIUPOBAHUS;
CPaBHUBATb CBOMCTBA KBajpara U
HIPSMOYTONBbHUKA.

Koncrpynposarnb MaTeMaTH4YecKHe
NPEATOKEHUS] C ITOMOIIBIO CBSA30K «HEKOTOPBIN»,
«1000it». Pacmo3HaBaTh HWCTUHHBIE W JIOKHBIC
BBICKa3bIBaHUSI O MHOIOYTOJIbHMKAaX, HPHUBOAUTH
NPUMePBI U KOHTPIIPUMEDBL.

HccnenoBarb 3aBUCHMOCTD IUIOIIAAU KBAApaTa OT
JUIMHBI €70 CTOPOHBL.

HUcnoab30BaTh CBOMCTBA KBaJPAaTHON CETKH MJIs
MOCTpoeHUS QUTYp; pa30uBAThH NPSIMOYTOJIFHUK Ha
KBa/IpaThl, TPEYrOJIbHUKH; COCTABJIATH (GUTYpHI 13
KBaJpaTOB U MPSMOYTOJbHUKOB U HAXOIUTh HX
UIOIA/Ib, Pa30MBaTh (YUTYPHI HA NMPSIMOYTOJBHUKA
U KBaIpaThl U HAXOJUTh UX IJIOIMIA/b.

BeipaikaTh BeIMUMHY IUIOMIAAM B Pa3IMYHBIX
€MHUIAX U3MEPEHUs] METPUUECKON CHUCTEMBI MeEp,
IIOHMMATh U HCHO0Jb30BATh 3aBUCUMOCTH MCKILY
METPUUECKUMHU €AUHULIAMH U3MEPEHUS TUIOILAH.
3HaKOMHUTBCA € TNpUMepaMH  NPUMeHeHUs
wiomaad U [OepuMerpa B IIPAKTUYECKHUX
cutyauusax. Pemars 3agqauu U3 peanbHON JKU3HH,
npelIarath M 00Cy:KAaTh pa3jMYHbIe COCOObI
peLieHus 3a1a4

https://resh.edu.ru/s
ubject/lesson/691/
O,

SIKimace

OTKpbITAs LIKONA

JecsaTuunbie
apoou (38 1)

HdecsiTuuHas ~ 3amuchk
npobeii.  CpaBHeHHe
JIECATHYHBIX  JIpo0eii.
JeiicTBust c

IIpeacraBasite  gecsATHYHyl0O JpoOb B  BHAE
OOBIKHOBEHHOM,  YHTaThb W  3alHCBHIBATh,
CPaBHUBATH JECATHYHBIC JpOoOHW, NpenIaraTh,
000CHOBBIBATh " o0cyxk1aTh CIoCo0bI

https://resh.edu.ru/s
ubject/lesson/691/
O,

SIKmacc
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JECATUYHBIMUA  JIPO-
Ostvu. OxkpyrieHue
JIECSATUIHBIX APOOCH.
Pernienne  TeKCTOBBIX
3ama4,  COJCpIKaIIUX
Jpoou. OCHOBHbBIC
3aJa4u Ha ApooH

YIOPSIOYNBAHNS AECATHUHBIX TPOOCH.
HN300paxkaTh AecaTUYHBIE JPOOM TOYKAMH Ha
KOOPAMHATHOU MPSMOH.

BoisIBJSITH  CXOJACTBA M Pa3jM4yusl  [PaBUI
apu(METHYCCKUX JCUCTBUI C HATypaJIbHBIMH
YHCIAMU U ICCITUIHBIME IPOOSMU, OOBSICHSITh UX.
BeimostHATH  apupMeTHYCCKHE — JCUCTBHS  C
JECSITUYHBIME IPOOSIMHU; BBHINMOJIHATH MPUKHIKY H
OLIEHKY pPe3yJIbTaTa BHIYUCICHUH.

IIpumensTb cBOiicTBa apu(hMETHICCKIX
JIEUCTBUH [JIs1 palluOHAJIM3ALIUN BIUNCIICHUMN.
I[IpuMeHATH NMPABUJIO0 OKPYIJIEHHS IECATHIHBIX
npobeii. IIpoBoauTh HCCIEIOBAHUS CBOMCTB
NECSITUYHBIX ApoOeli, ommpasch Ha YHCIOBHIC
9KCHEPUMEHTHI (B TOM 4YHCIC C IOMOIIBIO

KOMHI)IOTepa), BbIABUTATH THIIOTE3bI n
MMPUBOAUTL UX 000CHOBaHMS.
Pacno3naBarb HUCTHHHBIC n JIOKHBIC

BBICKa3bIBaHUS O JAPOOSX, MPUBOTUTH MPHMEPHI U
KOHTPIIPUMEPBI, CTPOUTHh BBICKA3BIBAHUS U
OTPHUIAHUS BBICKA3bIBAHUIA.

PemaTh TEKCTOBBIC 3a/1a4H, COJICPIKAIIKE IPOOHbIC
JIAaHHBIC, ¥ HA HAXOX/ICHHUE YACTH IIEJIOTO M IIEJIOT0
[0 €ro 4acTd; BBISBJIATH HMX CXOJACTBA W
paziauausi.

MoaenupoBaTh X0/ PEIICHUS 334K C MOMOIIBIO
pucyHka,  cxembl, TaOaunel.  IIpuBOOMTH,
pa3doupaTh, ONEHHBATH pPA3JIUYHBIC PCIICHHUS,
3aMUCH PEIICHHUA TEKCTOBBIX 3a/1a4.

OmnepupoBaTh IpOOHBIMU YHCIAMH B PCabHBIX
JKU3HCHHBIX CUTYaIUsX.

KpuTuyecku oueHUBATh MMOJYYCHHBIN Pe3yJIbTarT,
OCYIIECTBIISITH CAMOKOHTPOJIb, MPOBEPsisi OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXOIUTh OMINOKH.
3HAKOMUTBCS ¢ HCTOPHEi Pa3BUTHUsI ApUPMETHKH

OTKpLITafI HIKOJIa

Harasgnasa
reomMeTpHus.

Tena u ¢purypsl B
npocrpancrse (9 u)

MHoOrorpaHHuKH.
H3o6pakenue
MHOTOTPaHHHKOB.
Mopenu po-
CTPAHCTBEHHBIX TEIl.
IIpsimoyronbHbII
napanienenumnes, Kyo.
Pa3éptkm  kyba u
napasulesienumnesa.
[Ipaktiueckas paboTa
«PazBéprka KyOay.
O0BéM KyOa,
MPSIMOYTOJIEHOTO
napajuieieninme 1a

Pacno3HaBaTh Ha u4epTekxaX, PHCYHKAaX, B

OKpY:KalolemM Mupe MPSIMOYTOJBHBIT
napasulesIeuIe, KyoO, MHOTOTPaHHHKH,
ONHUCHIBATD, HCNOb3YS TEePMUHOJIOTHIO,

OIIEHMBATD JIMHEHHBIE pPa3Mephbl.

IMpuBoaUTH MPpUMeEPHI 00BEKTOB PEATBHOTO MHPA,
MMEIOIINX bopmy MHOI'OTpaHHUKA,
MPSMOYTOIBHOTO Mapajiesienunea, Kyoa.
N3006paxkars Kyd Ha KIeTUYaTON Oymare.
HccnenoBath cBoiicTBa Ky0a, MPSIMOYTOJBHOTO
napaJuleJIeluIe/la, MHOTOTPAaHHUKOB, HCIIONb3Ys
MOJICTIH.

Pacno3naBaTs W M300pakaTh pa3BEPTKU Kyda W
napajuienienunesna.  MogeaupoBaTb  Ky0 W
napajulesienuIe ] U3 Oymard ¥ IpoYux MaTepualioB,
00BSICHATH CMOCO0 MOJICTUPOBAHNS.

Haxoauth wu3MepeHHs, BBIYMCISATH IUIOMIA/b
MOBEPXHOCTH; 00BEM Kyba, MPAMOYTOIBHOTO
nmapajieNienunesia; Hccae10BaTh 3aBHCHMMOCTH
00BpéMa Kyba OT JUTMHBI ero pedpa, BBIABUIaTh M
000CHOBBIBATh THIIOTE3Y.

Ha0aronats ¥ NPOBOAUTH AHAJOTMH MEXIY
MOHATHSAMM TUIOIIAM W 00BbEMa, IepuMeTpa H
IUIOIIA/IM MTOBEPXHOCTH. Pacmo3HaBaTh MCTHHHBIE
W JIO)KHBIC BBICKA3bIBAHUS O MHOTOTPAHHHKAX,

https://resh.edu.ru/s
ubject/lesson/691/
ITOT1T,

SIKitace

OTKpBITAs KON
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NMPUBOIUTH MPHUMePHI 1 KOHTPIIPHMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIAHNS BBICKAa3bIBAaHH.
Pemartsb 3a1a4u 13 peaibHON KU3HU

IoBTOpeHue u
0000menue (10 u)

IToBTOpEHue
OCHOBHBIX MOHITHHA U
METOJOB  Kypca 5
Kimacca,  00oOIIcHHE
3HAaHUU

BpruncasaTe 3HaUEHUsI BBIPAKEHUH, COJEpIKALIMX
HaTypasbHbIE qicia, O0OBIKHOBEHHBIE u
JIECATHYHbIE JIPOOH, BBIMOJHATE MPEeoOpa3OBaHUS
qHCel.

Buioupars cnocod CpaBHEHUS qycedn,
BBIUUCIICHUH, NPUMEHSATH cBOlicTBA
apu(pMETHYECKUX JICHCTBUH Uil palOHAIN3AIN
BBIYHCIIEHUM.

OcymecTBIATh CAMOKOHTPOJIb  BBINTOJIHAEMBIX
JIeHCTBUI u CaMONPOBEPKY pe3ynbrara
BBIYHCIIEHUM.

Pewars 3a1aum U3 peanabHON KU3HU, IPUMEHSATH
MaTeMaTH4ecKHe 3HAHMS I pelIeHus 3ajay u3
JPYTUX Y4eOHBIX IPEIMETOB.

Pemars 3a/1a4u Pa3HBIMHU crnocodamu,
CPAaBHMBATh  CHOCOOBI  pELICHHUA  3aJa4H,
BbIOHPATh PALMOHAJIBHBIN CIIOCO0

https://resh.edu.ru/s
ubject/lesson/691/
O,

SIKimace

OTKpLITafI HIKOJIa

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170
6 KIIACC <MATEMATHUKA»

Ha3Banue pa3gena OcHoBHoOe OcHoOBHBbIE BU/BI 1ESITEILHOCTH 00y4aI0IuXcs Hcnoan3zoBanue
(Tembl) Kypca coJep:kaHue 3JIEKTPOHHBIX
(4MciI0 YacoB) (uu¢poBHIX)

o0pa3oBare/ibHbI
X pecypcoB

Harypanbhbie Apundmernueckne BeimosnaTe  apudmernueckue geiicrBust ¢ | https://resh.edu.ru/
yucia (30 4) JeUCTBHS C | MHOTO3HaYHBIMU HaTypaJbHBIMU yucinamu, | subject/lesson/691/

MHOTO3HAUHBIMHU HAXOAUTh 3HAYEHMs YHUCIOBBIX BbIpaxeHuit co | LIOII,

HaTypaIbHbIMU ckoOKkamMu M 0e3 CKOOOK; BBIYHCIAATH 3HaveHus | SKnacc

guciaaMu. YWCIIOBBIE | BRIPAKEHHH, COJEpKAIUX CTENEHHW. BBIMOMHATH | OTKpbITAs MIKOIA

BBIPAXKCHUSI, NPUKHAKY W ONEHKY 3HA4YCHUH  YHCIIOBBIX

HOPSAJOK  JEWUCTBUM, | BBIDAKEHUH, IPHMEHATh INPUEMBI IPOBEPKH

HCTIONIb30BaHNE pesynbprata. Mcmob30BaTh NPH BbBIYUCICHUSIX

cko0ok. OxpyrieHue
HATypaJbHBIX YHCEIL
Jemutenyu u KpaTHBIC
YUCa; HaUOOJBIIHHA
o0IMii  JenTens |
HauMeHbIllee o0IIee
KpaTHoE.
Paznoxenne uwucia
Ha MIPOCTHIC
MHOKHTEJIH.
JenuMocTb CyMMBI U
IMPON3BEACHU.
JleneHue ¢ OCTaTKOM.
Permenue TeKCTOBBIX
3aaqy

MEPEeMECTUTENIHHOE U COYeTaTelbHOe CBOMCTBA
CIOKEHUSI W YMHOXEHUS, pachpeieIuTeIbHOe
CBOWMCTBO YMHOXXCHHS OTHOCHUTEIIFHO CJIOKCHUS,
CBOWCTBa apU(PMETHICCKUX JCHCTBUI.
HUccaenoBarn YUCJIOBBIC 3aKOHOMEPHOCTH,
MIPOBOUTH YHCIIOBBIC SKCIIEPUMEHTHI, BHIABUTATH
H 000CHOBBIBATH THNOTE3bI.

@DopMyJIUPOBaTH  ONpeHdeJeHusl  JISIUTeNsT |
KpaTHOTO, HauOOoIbIIero oOIIero JIeiauTens |
HauMEHBIIET0 OOIIero KpaTHOTo, MPOCTOTO0 U
COCTaBHOT'O YHCEI; UCTIOIH30BaTh 3TH MOHATHUS MTPHU
pelIeHnHn 3a/1ad.

IIpumeHsTh AJTOPUTMBI BBIYHCIICHHSI
HauOOIBIIEro OOMIEro JEMUTENs M HAWMEHBIICTO
o0IIero  KpaTHOro  JBYX  YHCEN,  aJIrOpUTM
Pa3JI0OKEHUS YnCia Ha TPOCThIE MHOKUTEIIH.
HccnenoBaTh ycIioBusl JeUMOCTH Ha 4 1 6.
HccnenoBarb, 00cCyxknarb, (opmyaupoBaTts H
000CHOBBIBATHL BBIBOJ O UYETHOCTH CYMMBI,
MPOM3BENCHUsS: JBYX YETHBIX  YHCEN, JBYX
HEUETHBIX YHCIIE, YETHOTO U HEUETHOTO YHCETT.
HccaenoBars cBolicTBa [€IMMOCTH CYMMBI U
MIPOM3BEICHUS YHCE]l.
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IpuBoauTHL mNpHUMepPbI dYHCET C 3aJaHHBIMHU
CBOHCTBaMH, paclo3HABaTh BepHbIe H HeBePHbIE
YTBEPXK/CHHUSI O CBOWCTBAax 4HCEJ, ONMPOBEPraTh

HEBEpHbIE YTBEPKICHUS c MIOMOILBIO
KOHTPIPUMEPOB.
Koncrpyuposarnb MaTeMaTH4YecKHe

NPEJIOKEHUsT C TIOMOIIBIO CBA30K «H», «UIINY,
«ECJIH..., TO...».
PemaThb TEKCTOBBIE 324U, BKIIOYAIOIIHE TOHATHS

JICITUMOCTH, apu(HMETHICCKIM crocoOomM,
UCIIONB30BaTh  mepebop  BCeX  BO3MOXKHBIX
BapHaHTOB.

MojaenupoBaTh X0J PEIICHHUS 3aJaull C TOMOIIBIO
PHCYHKa, CXEMBbI, TaOIHIIBI.

IIpuBoauTH, pa3duparh, OUEHUBATH DPA3INYHBIC
pellIeH s, 3aICH PELIeHNI TeKCTOBbIX 3a4a4.

Haransgnas
reoMeTpusi.
IIpsimble HA
mwiockoctH (7 4)

IlepnenaukynspHbie
MpsiMbIE.
[TapannenbHbie
MpsiMbIE.
Paccrosiane  mexny
IBYMs TOYKaMH, OT
TOUYKM J0 MPSIMOI,
JUIMHA ~ TIyTH Ha
KBaJ[paTHOH CeTKe.
[IprmMeps! TPSMBIX B

PacnosHaBaTh Ha dYepTexkaX, PHCYHKaxX Clydau
B3aUMHOI'0 PACHOJI0XKEHUS IBYX MPAMBIX.
N300pakath c NMOMOLIBIO YepTEKHBIX
MHCTPYMEHTOB Ha HEIUMHOBAHHOM M KJIETYAaTOH
Oymare JIBe TMepeceKaroluecss MmpsiMble, JBE
napajjelbHble  NpsAMBIE,  CTPOUTH  HPAMYIO,
HNEPHEHIUKYIISIPHYIO JaHHOI.

IIpuBoauTs  nNpuMepbl  NApaNIECIbHOCTH U
HNEPHIEHINUKYIIIPHOCTH HPSMBIX B IPOCTPAHCTBE.
PacnosnaBarts B MHOTOYTOJIbHUKAX

https://resh.edu.ru/
subject/lesson/691/
HOH,

SIKmacce

OTKpbITad MIKOIA

MPOCTPAHCTBE MEPIEHANKYISIPHBIE W ApaJUICIbHBIE CTOPOHBI.
N300pakaTh MHOTOYTOJBHUKU C MapayjelbHbIMU,
MEePICHUKYISAPHBIMUA CTOPOHAMH.
HaxoauTh paccTosHHE MEXTy ABYMS TOYKAaMH, OT
TOYKM [0 INPsAMOM, IJIMHY IIyTH HA KBaJIpaTHOU
CEeTKe, B TOM YHCJIE HCII0JIb3Ys LU(POBBIE PECypCh
Apoodu (32 v) OOGBIKHOBEHHAS CpaBHuBaTHL W ymnopsizouumBaTh  apobw, | https://resh.edu.ru/
Jpo0b, OCHOBHOE | BBIOHPATH CHOCOO CpaBHEHHS APOOEH. subject/lesson/691/
CBOMCTBO npobwu, | MlpeacraBasite gecstuunsle  apoou B Buae | LIOII,
COKpalieHue JpoOei. | OOBIKHOBEHHBIX JpoOeil m oObikHOBeHHBIE B Buae | SIKimacc
CpaBHeHue U | IECATHUYHBIX, MCHOJIB30BATh JKBHBaJeHTHbIe | OTKpbITAs IIKOJIA
YIIOPSIOUNBAHUE NpeiCTAaBJEHHUs]  JPOOHBIX  4YMCEeNl TpH  HX
JpoOeii. CpaBHEHUH, TIPH BBIYHCIICHHSX.
Hecatuunsie  apobu | McemoJb3oBaTh JIECSITUUHBIE Jpobu pu
" MeTpudeckas | mpeoOpa30BaHUM BEIWYHH B METPHUYECKON CHCTEMeE
cucTtemMa Mep. Mmep.
Apudmernueckne BemmosiHaTe,  apudmernyeckue  geicrBusi ¢
JeficTBus C | OOBIKHOBEHHBIMHU M JECSITUIHBIMH APOOSMH.
OOBIKHOBEHHBIMH U | BBIYMCAATHL 3HaU€HHS BBIPAXKEHUI, COJEpKaluxX
JIeCATHYHBIMA OOBIKHOBEHHBIE W JICCATHYHBIC JIPOOH, BBINOJIHATH
poOsMU. npeoOpa3oBaHust poOeil, BHIOHPATH CHOCOO,
OTHoluEeHHE. NMPUMEHATH CBOHCTBA apU(PMETHICCKUX ACHCTBUI
Jlenenne B JaHHOM | JUTSA PAl[MOHAIM3AIMY BHIYMCICHUH.
OTHOIICHUH. CocTaBaaTh OTHOLIEHUS U IPONOPLUHU, HAXOAUTH
Macmrad, nporop- | OTHOIICHHWE BEJIMYMWH, JICIUTh BEIMYMHY B JIAHHOM
L. oTHomeHNH. HaxoauTh IKCNEPUMEHTATbHBIM
IlonsTne mnpoueHTa. | MyTéM OTHOLIEHHE JUIMHBI OKPYKHOCTH K €€
Brruncnenue JHaMETPY.
MIPOIICHTA ot | UHTepnpernpoBaTh MacmrTad Kak OTHOIICHHE
BEJTMIMHBI U | BeJIMYMH, HAXOAUTH MacimTad IUlaHa, KapThl H
BEJIMYMHBI 10  e€ | BBIYMCIATH PACCTOSHUS, HCIOJIB3Ys MaciITad.
MPOIIEHTY. BbryucasiTe OPOLIEHT OT YMCAA U YHUCIO MO €ro
Pemenne TekcToOBBIX | MpoueHTY. OKpyrasitb ApoOM M TIPOLEHTHI,
33124, COJEp)KaIUX | HAXOJUTh NPUOIMKEHHS YHCEIL.
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JIPOOH | MTPOIICHTHI.
IIpaxkTnueckas
pabora «OTHOIICHHE
JUTMHBL  OKPYKHOCTH
K €€ AuaMeTpy»

Pemath 3aa4M Ha 4acTH, IPOLEHTHI, TPOTIOPLHH,
Ha HaxokJeHue aApoOu (TPOIeHTa) OT BEJITUIHHBI U
BeMMUMHBI 10 e€ apobu (TpOlEeHTy), JIpodu
(TporieHTa), KOTOPBIH COCTABJISICT OJHA BEIUYMHA
ot apyroii. [lpuBoauTh, pa3déupaTh, ONEHHBATH
pa3IMYHbIC PEIICHUS, 3aMCH PEIICHUNH TEKCTOBBIX
3ajau.

Harnsjgnas OceBass cummetpus. | PacmosHaBaTh Ha depTexax u u3o0paxeHumsx, | https://resh.edu.ru/
reoMeTpusl. IenrpanbHast u300paxkaTh OT pyKH, CTpouTh C mnomoinsio | subject/lesson/691/
Cummerpus CUMMETpHUS. MHCTpYMEHTOB  ¢urypy (oTpe3ok, jomanyto, | L{OII,

64) IToctpoenue TPEYroNbHUK,  TPSIMOYTOJIBHHK,  OKpYXHOCTh), | SIKiacc
CHMMETPHYHBIX CUMMETPUYHYIO JaHHOM OTHOCHTEIBHO MpsAMOH, | OTKpeITas mIKosa
¢uryp. TOYKH.

[IpakTHueckas HaxoauTh npuMepbl CHMMETPUH B OKPYXKAOLIEM
pabota «OceBas | mupe. MoaeaupoBath nu3 Oymaru 1Be QUIYPHI,
CHUMMETPHSI». CUMMETPHYHBIC OTHOCHTEJIEHO IPSIMOIA;
Cummerpus B KOHCTPYHPOBATH I'€OMETPUUECKHE KOHPUTYpaLHH,
MPOCTPAHCTBE UCIIOJIb3Ysl CBOWCTBO CHUMMETPHH, B TOM YHCIE C
MOMOIIIBIO IIU(DPOBBIX PECYPCOB.
HccnenoBars  cBoiicTBa  M3y4eHHbIX  Quryp,
CBSI3aHHBIC c CUMMeTpHEH, UCTIONB3YS
9KCIIEPUMEHT, HaOJII0ICHNE, MOACINPOBAHHE.
O0ocHOBBIBATB, ONPOBEPrarb C  [OMOUIBIO
KOHTPIPUMEPOB YTBEPKACHHS O CUMMETpHH (uryp

Boipakenusi ¢ [lpumenenne  Oyks | Ucmoab3oBath OyKBBI 111 0003Ha4yeHHs ducen, | https://resh.edu.ru/

oyxBamu (6 1) ULt 3aIKCH | IPH  3alHCH  MaTeMaTHYeCKUX  yTBepiKIeHui, | subject/lesson/691/
MaTeMaTHYECKUX COCTaBIATh OYyKBEHHBIC BbIpaskeHHsI 1o yciosuio | L[OII,
BBIpAYKEHUI U | 3aJa4u. SIKnacc
[IPEIII0KEHU . HUccnenoBarb HECJIOXKHbIE ypcioBble | OTKpBITas MIKOJIa
bykBeHHbIE BbI- | 3aKOHOMEPHOCTH, MCIIOJIb30BaTh OYKBBI IUISI HX
pa)KeHUS U YUCIIOBBIC | 3AIHCH.

MO/ICTAHOBKH. BbruMcisiTe  YUCIOBOE 3HA4YEHHE OYKBEHHOI'O
bykBeHHbIE BBIPKCHUSI TP 3aJJaHHBIX 3HAUCHUSIX OYKB.
paBeHCTBA, HAaXOX- | 3amMUChIBATH (POPMYJIbI: TEPUMETPA M IUIONIAIN
JICHWE HEHM3BECTHOTO | MPSIMOYTOJIbHHUKA, KBaJpaTa; UTMHBI OKPYXHOCTH,
KOMITOHEHTA. IUIOIIAJI KPYTa; BBINOJHATH BBIYHCIEHHS 10
Dopmysl 9THM QopMyIIaM.

Harnsignas YeTbIpEXyTrobHUK, H306paxarh Ha HeNWHOBaHHOW M KiervaToi | https://resh.edu.ru/

reomerpusi. ®urypnl | mpuMepsl Oymare c UCTIOJIb30BAaHHEM yepré&xHbix | subject/lesson/691/

HA MJI0CKOCTH YeThIPEXYTOJBHUKOB. | MHCTPYMEHTOB HYETHIPEXYTrodbHUKN C 3amaHHbiMu | LIOII,

(14 4) IIpsiMOYrObHUK, CBOICTBAMHU: c napaniensHeiMu, | SIKmace
KBaJIpar:  CBOMCTBA | NMEPIEHIUKYJISPHbIMH,  PaBHbIMH  cTOpoHamH, | OTKpbITas mIKoja
CTOPOH, VIJIOB, | IPSIMBIMM ~ yIJlaMH W JIp., paBHOOEIPEHHbIH
JIUaroHajeu. TpeyronsHuk.  Ilpenjgarate  u  o0cykaaTh
H3mepenne  yrioB. | cnocoGbl, aJrOPUTMBI TIOCTPOCHHUSL.

Bunel Tpe- | Hccaenosars, HCIIONb3YS DKCIIEPUMEHT,
YTOJIBHUKOB. HaOIoIeHue, MO/JICITUPOBAHHE, cBOlicTBa
[epumerp NpsAMOYTOJIbHUKA, — KBajpaTa,  pa3duBarh  Ha
MHOTOYTOJIbHUKA. TpeyronsHUKH. OOOCHOBBIBATH, ONMPOBEPraThb C
[Inomans  QUryphl. | TOMOIIBIO KOHTPIPUMEPOB YTBEPXKICHUS O Nps-
Dopmysl MOYTOJIbHUKE, KBaJpaTe, pacno3HaBaTh BEpPHbIC U
nepuMeTpa 1 | HEBEpHbIEC yTBEPXKICHUSI.

TUIOLIA/TH npsiMo- | I3MepsiTh M CTPOMTH C IIOMOILBIO TPAHCIOPTUPA
yroJjbHHUKA. yIibl, B TOM 4YHCI€ B  MHOTOYIOJIbHHKE,
[MpubmmkéHHOE 13- | CpAaBHUBATh  yIUIbl;  PAacHO3HABATh  OCTpHIE,
MepeHHe  IJIOIAAN | MpsIMbIE, TyIIbIE, pa3BEpHYTHIC YIJIBL
¢uryp. Pacno3naBath, H300paxaTh  OCTPOYTOJBHBIN,
IIpaxTuyeckas HPSIMOYTOJIbHBIH, TYyHOYTOJIbHBII,
pabdora  «[lnomanp | paBHOOEAPEHHBIH, PABHOCTOPOHHHUN TPEYTOJIbHUKH.
Kpyra» BbI4ucJIsSITH IEpUMETp MHOTOYTOJIHHKA, TUIONIA/b

Pabouas mporpamMma 1mo MaTeMaTHKe OCHOBHOTO 0011ero oopasoBanust MBOY «Illkoma Ne 109»

30



https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/

MHOTOYTOJIFHHUKA pa30neHneM Ha MPSIMOYTOJIEHUKH,
Ha paBHBIC (UTYPHI, HCIIOJNB30BaTh METPHUCCKUE
SAMHUIIBI HI3MEPEHHS JUTHHBI M TUTOIIAIH.

Mouoxurensupie u | Llemsie gpca. | [IpuBOAMTEH MPHMEPbI HCTIONB30BaHUs B peaibHoi | https://resh.edu.ru/
oTpHIATebHbIE Monyns YHCIIA, | >KM3HU MOJIOKHUTEIBHBIX M OTPHLATEIILHBIX YHCE. subject/lesson/691/
qHCIa reoMeTpudecKas W306paxkare 1enple unchaa, monoxurensheie u | LLOII,

(40 4) HHTEPIPETALINS OTpHIATENbHBIC dYHCIa Todkamu Ha ugwcnosoi | SKnacc
MoJyJis.  UMCIIOBBIE | mpsIMOH, MCIOJB30BATH YHCIOBYIO NpsiMyro Juist | OTKpbITas mikona
MPOMEXKYTKH. CpaBHEHUSI YHCEIL.

[lonoxutensuele U | IlpumeHATH npasuiia CpaBHCHWS,
OTpHUIATEIIBHBIE YHOPS/I04MBATh IIeJIble YUCia; HAXOAUTH MOJYIb
gucna.  CpaBHEHHE | yucIa.

HOJIOKUTENBLHEIX U | DopMyJHMPOBAaTH NPaBHJIA  BBIYMCICHHS C
OTPUIATENBHBIX MOJIO)KUTEIBHBIMI M OTPULATEIBHBIMU YHCIIAMHU,
YHCEll. HAXOJAUTh 3HAYEHHUs] YHUCIOBBIX BBIPAKEHH,
Apudmernueckne COJICpIKAIX JCHCTBUSL C IOJOXKHUTEIBHBIMU U
JICUCTBHS C | OTpULATEIBHBIMHU YHCIAMH.

HOJOXUTENLHEIMU U | [IpUMEHSATh CBOICTBA CIIOXKEHUS U YMHOXKEHHS
OTpULATENILHBIMU JUIs IpeoOpa3oBaHus CyMM M IPOU3BEICHUM
YHCIIAMH.

Pemenne TekcTOBBIX

3a71a4

IpencraBienue sMOVIONbHAs OO0BbSICHAITL M WUIKOCTPUPOBATHL  IOHSITHE http_s://resh.edu.ru/

JAHHBIX (6 1) PAMOYT OpsIMOYTOJIHOM ~ cucTeMbl — KkoopauHat — Ha | Subject/lesson/691/
cucTeMa KOOpAWMHAT .

Ha 1OCKOCTIL IUIOCKOCTH, I/ICHOJ‘IL3OBa;[L tepmunoioruto; | LOII,
CTPOMTH Ha KOOpAMHATHOH muiockoct Touku M | SKmacc

KoopaunaTtel TOUKH

a II0CKOCTHL, ¢urypsl 1Mo 3aJaHHBIM KOOpPJMHATaM, HaXO0AUTh | OTKphITas MIKOJIA
KOOPJMHATHI TOYEK.

abcrmcca u

opHHATA. YuraTh cronbuaThle M KPYTOBBIC JHATPAMMBI;

Crog6uatsie 4 | MHTEppeTHpOBATE JIaHHBIE; CTPOMTH
cToj09aThIe AUArpaMMBI.

KPYTOBBIC nua-

IpaMMBIL.

[IpakTuueckas

pabota «IloctpoeHue

JarpaMm.

Harnsignas [IpsamoyronbHbIT Pacno3naBath  Ha  4epTexax,  puCyHKax, | https:/resh.edu.ru/

reoMerpusi. QUrypsl | napauienenume], ONMMCBHIBATh NHpPaMUAY, NMPU3MY, LWIMHIP, KOHyC, | Subject/lesson/691/

B IPOCTPAHCTBe KyO, mpu3Ma, | map, u3o0paskaTh UX OT pyku, mojaeaupoBarts u3 | LIOII,

9 v) nupaMpia, — KOHyc, | Oymarm, — IuUlacTWiMHA,  TpoBojokd u ap. | SIKumacc
mmmHAp, map u | [IppBoauTh mpuMepbl 00BEKTOB OKpyskaromiero | OTKpbITas MIKoJa
chepa. Mzobpaxenue | Mupa, uMeromux GopMbl Ha3BAHHBIX TEJl.

MPOCTPAHCTBEHHBIX Hcnonb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, PeOpO,
¢uryp. [Tpumepsl | rpaHb, OCHOBaHHE, BBICOTA, PAIUYC W AHAMETD,
pa3BEPTOK pa3Béprka. MU3yuaTrb, HUCIONB3YS OKCIEPUMEHT,
MHOTOTPaHHUKOB, HaOJ0/IeHue, M3MepeHHe, MOJCIMPOBAHUE, B TOM
UJIMHPA U KOHYCa. | YMCje KOMIIBIOTEPHOE, U ONHMCHIBATH CBOIHCTBA
[Ipaktrueckas Ha3BaHHBIX  TeJl, BBIABIATH  CXOACTBA U
pabora  «Co3naHue | pa3JH4Msi: MEXIy MUPAMHION U MPHU3MON; MEXITy
MoJernen IIWJIMHAPOM, KOHYCOM U IIIAPOM.
MPOCTPAHCTBEHHBIX Pacno3naBaTh pa3BEPTKM Napajuienenunesa, Kyoa,
¢buryp». NpU3MBbI,  NUPaMHIbL,  KOHycCa,  IMJIHMHJIPA;
IousiTue  00bEMA; | KOHCTPYMPOBATHL JIaHHBIE Tejla M3 Pa3BEPTOK,
eJIMHMIBI M3MepeHust | co3naBarh ux Mojenu. Co3gaBaTh  MojeaH
00BEMa. O0BEM | MPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MpOBOJIOKH,
MPSIMOYTOJILHOTO TUIACTUIIMHA U JIP.)

napajulesenunena, HM3mepsaTe Ha  Mojeasix:  AuuHBI  pédep
Ky0a, (hopMyTBI | MHOTOTPaHHHUKOB, THAMETD IIapa.

00béMa BoiBoauts ¢opmyny o0bEMa NPSIMOYroJEHOTO

rnapajiejicnumneaa.
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Bouruucasarsb no ¢opmynam: 00BEM
MPSMOYTOIEHOTO rapajuIeNenunesa, Ky0a;
WCTIONB30BaTh ~ COWHHIBI  W3MEpeHHs 00bBEMa;

BBLIYHCIATE 00HEMEI TCJI, COCTAaBJICHHBIX U3 Ky6OB,
napajjiejicnmne0B; pemarb 3aia4u ¢ pCaJbHbIMU
JaHHBIMU

IToBTOpEHHE,
00001IeHHE,
cUcTeMaTH3alus
(20 v)

IloBTOpEHUE
OCHOBHBIX TOHSITHH
U METOJO0B KypcoB 5

u 6 KJIaCCOB,
00001enne n
CHCTEMATH3ALIUS
3HAHUHA

BoruucasiTh 3HAUEHUS BBIPAKEHUHN, COAEPIKAIIHUX
HaTypajbHble,  IeJble,  IOJIOKUTEIbHBIE U
oTpUlaTeNbHble  4ucia,  OOBIKHOBEHHbIE U
JIeCATHYHbIE JPOOH, BBINOJHATH NPEOOpa3OBaHMs
YHUCEJI U BBIPAKEHUM.

Beioupars crnocod CpaBHEHMS Yyucell,
BBIYHCIIEHUI, NPUMEHSATH cBOiicTBa
apu(METHISCKIX ACHCTBUNA I paIlOHATH3AIIH
BBIYHCIIEHUM.

Pemats 3agauu U3 peanbHOHN JKU3HU, NPUMEHAThH
MaTeMaTH4YecKHe 3HAHMA Ul pEIleHMs 3ajad U3
JIPYTUX MPEIMETOB.

https://resh.edu.ru/
subject/lesson/691/
I_IOH,

SIKmacce

OTKpBITas MIKOJIA

Pemarsn 3ama9u pa3HbBIMHU crocodamm,
CPAaBHMBATh, BBIOHPATh CHOCOOBI  PCIICHUS
3a/1a4H.
OcyliecTBAATh CAMOKOHTPOJb  BEITIONTHIEMBIX
necTBUi u CaMOIIPOBEPKY pe3ynbTaTa
BBIYUCIICHUI

OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 170
7 KIIACC «AJITEBPA»

Ha3panmue pa3nena OcHoBHOE OcHOBHBIE BHIBI JIESITEILHOCTH 00yYAIOIIHXCSH Hcnoan3oBanne
(Tembl) Kypca cojJep:KaHue 3JIEKTPOHHBIX
(4mcs10 yacoB) (uudpoBbIX)

o0pa3oBaTeibHbIX
pecypcoB

Yucaa TTonsitue Cucremaru3upoBarhs W o0oramarh 3HaHusi 00 | https://resh.edu.ru/s
BbIYUCJICHUS. paIroOHaTHHOTO OOBIKHOBEHHBIX M JICCSITUIHBIX APOOSX. ubject/lesson/691/
PammonannHbie yycla. CpaBHHUBATH " yHopsiiouYuBaTh apodwu, | LIOII,
qucaa Apudmernaeckne npeoOpa3oBbIBast Ipu HeobOxoammocTh aecsatuuHble | SKmace
(25 4) JeHcTBUS Cc | npobu B  OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B | OTKpBITas IIKOJA

parroHaIHHBIMHU NECSITUYHbIE, B  YacTHOCTH B  OECKOHECYHYIO

qHUCIaMHU. JIECSATUYHYIO APOOb.

CpaBHeHue, IpuMeHSITH Pa3HOOOPA3HBIE CIOCOOBI U MPUEMBI

YIOPSIIOYUBAHKE BBIYHMCJIEHUS] 3HAYEHWH JPOOHBIX BbIPAKEHHIA,

parroHaIbHbBIX COJIEpKAIUX OOBIKHOBEHHBIC M JCCATHYHBIC APOOH:

qucell. 3aMEHATh MPHU HEOOXOJUMOCTH AECATHUHYIO APOOh

CreneHb C | OOBIKHOBCHHOW W OOBIKHOBCHHYIO JIECATHYHOM,

HATypaJbHBIM MIPUBOJIUTH BBIpaKEHHE K opme, Hambolee yao0HOH

MOKa3aTeseM. JUIE  BBIYUCICHHI, TPEoOpa3oBBIBaTH  IPOOHEIC

Pemenne BBIPAKCHUSI HA YMHOKCHUE W JICJICHUE JCCATUIHBIX

OCHOBHBIX 3aj[ay Ha | IpoOel K IeHCTBUAM C LEIbIMH YHCIaMU.

apobu, mpoueHTsl | [IpMBOAMTL YHCJIOBbIE W OyKBEHHbIE MPUMeEPHI

u3 pearbHON | CTENIEHH C HATYPaJbHBIM I[OKa3aTejaeM, OOBICHSIS

MPaKTHKH. 3HAYCHHUS OCHOBAHMS CTCIEHH W IIOKa3aTelis

IIpuznaku CTETIeHH, HAaXOANTh 3HAUEHHUS CTEIeHe! Buaa a” (a —

JIETAMOCTH, pPa3io- | Jroboe palroHaIbHOE YHCIO, 77 — HaTypaJbHOE

HKEHUSI Ha | 9HUCIIO).

MHOXHTEMH HaTy- | [IOHMMATh CMBICT 3amKMCH  OOJBIIMX YHCET C

paNTbHBIX YHCEIL. MOMOIIBIO JICCATHYHBIX JpOOEH M CTereHeil dYrcia

PeanbHbIe 10, mpuMeHSATH UX B PEATbHBIX CUTYAIHSIX

3aucuMocTu. [lpsi- | Pacno3HaBatb M 00BSICHATH, ONUpasChb Ha
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Masg M OoOpaTHas | OIpeneNeHUs, IPSIMO MPONOPLHOHAIBHEIE 1 00paTHO
HPONOPLHO- HPONOPLHOHAIBHBIC 3aBHCUMOCTH MEXKIY
HaJBHOCTH BeIMYMHAMY;  NPUBOAUTH  NPHMePbl  OTHX
3aBUCHUMOCTEH W3 pEAIbHOr0 MHpa, W3 JPYrHX
yueOHBIX IPEIMETOB.
Pemarh MpakTHKO-OPUCHTHPOBAHHBIC 3aqadd Ha
IpoOH,  TPOLEHTHl, MpsSIMyl0 W OOpaTHYyIo
MPONOPIMOHAILHOCTH, POTIOPIHHN
Adarebpanyeckue BykBeHHBIC https://resh.edu.ru/s
BbIPAKEHHS BeIpaxkeHust. Ilepe- ubject/lesson/691/
(27 v) MEHHBIE. OIT,
Honyctumblie . . SAKnace
OBaagerps anreOpanvecKoil  TEPMHHOJIOTHEH H
3HAYCHUS . N OTKpbITast MIKOJIA
CHMBOJIUKOH, MPUMEHSATh €€ B IPOLecCe OCBOCHHS
HePEMCHHBIX.
y49e0HOTO MaTepHaia.
DopMyJIBL. .
HaxoauTh 3Ha4yeHHs OyKBEHHBIX BBIPAKEHHH IpH
[IpeobpazoBanue
3a/IaHHBIX 3HAUCHUSIX OYKB; BBITIOIHATH BHIYUCIICHHS
OYKBEHHBIX
N 1o popmysam.
BBIPKCHUI,
BbInmoaHATH 1peoOpa3oBaHusl LEJIOr0 BBIPAXKCHUS B
pacKphITHE CKOOOK
MHOTOWIEH [pPUBEJCHUEM IOJOOHBIX CllaraeMblX,
" NIpUBEJICHNE
PacKpbITHEM CKOOOK.
MOJOOHBIX  cjara-
OMLIX BbINOJIHATH YMHOKCHHE OJHOYICHa HA MHOTOYICH
iy Y MHOTOYJICHA HA MHOTOYJICH, MPUMEHSATh )OPMYJIBI
CoiicTBa cTeneHU
KBaJpaTa CyMMBbI U KBa/IpaTa Pa3HOCTH.
c HaTypalbHbIM
OcylecTBIAATh  PA3IOKCHHE MHOTOWICHOB Ha
HoKa3aTeJeM. .
MHOYKHTEIH IyTEM BBIHECCHHUs 3a CKOOKH 0OIIero
MHoOrouneHsl.
MHOXHTENSI, NPUMEHEHUs (GOopMynbl  pasHOCTH
Croxenue, BbIaH- KBa/IpaToB, GOPMYJI COKPALIEHHOTO YMHOXKECHUS
TaHUE, YMHOXKCHHUE P » POPMY P Y '
Ipumensite 1peoOpa3oBaHUE MHOTOYWICHOB IS
MHOTOUJICHOB.
peLICHUsl  pa3iUyHbIX 33Ja4 M3  MaTeMaTHKH,
DopMyibl .
N CMEXHBIX MTPEAMETOB, U3 PEATbHOM NPAKTHKH.
COKpaIIEHHOTO .
3HAKOMUTBLCSI ¢ HCTOPHEi Pa3BUTHS MaTeMaTHKH
YMHOXEHHUSL.
Paznoxenne MHO-
TOYICHOB Ha
MHOKHTEIH
YpaBHeHus u YpaBHenue, Pemars JHeliHOE ypaBHEHHE ¢ OHOI nepeMenHoit, | https://resh.edu.ru/s

HepaBeHCTBa
(20 1)

nmpaBWiIa Tmpeodpa-
30BaHUs
YpaBHEHHUSI, PaBHO-
CHJIBHOCTh
YpaBHEHUH.
JIuneitnoe
ypaBHEHHUE C OJHOM
[IEPEMEHHOM,
peuieHue  JIMHEM-
HBIX  ypaBHEHUH.
Pemenne 3amau ¢
[IOMOLBIO
YpaBHEHHH.
Jluneiinoe
YpaBHEHHE C JABYMs
MEPEeMEHHBIMU |

ero rpaduk.
Cucrema JIBYX
JMHEMHBIX  ypaB-
HEHUH C  JByMsA
MepPEeMEHHBIMHU.
Pemienne  cucrem
ypaBHEHUH
criocoboM

NpUMEHsIsl NpaBWJa Iepexofa OT HCXOIHOTO
yYpaBHEHHs K PaBHOCHWIIBHOMY €My 0oliee MpocTOro
Buza. IlpoBepsTh, sBISICTCS TN KOHKPETHOE YHCIIO
KOPHEM YPaBHEHHUS.

ITonOupaTe npuMepbl Tap YHCEN, SBISIOLUIIXCS
pemeHneM  JIMHEHHOro  ypaBHEHHS C  JABYMS
MIepPEMEHHBIMH.

CTpouTh B KOODAMHATHOH IUIOCKOCTH Trpaduk
JUHEHHOTO YpaBHEHHUS C JBYMsS IEPEMEHHBIMU;
MoNb3ysick  rpagukoM, NPUBOAMTHL  NMPHUMePBI
pelIeHus ypaBHEHMS.

HaxoauTh pemenne CHCTEMBI
YpaBHEHHH C ABYMsI IepeMEHHBIMU.
CocTaBiaaTh M pemlaTh ypaBHEHUE WU CUCTEMY
YPaBHEHMH MO YCIOBHIO 3a/la4d, UHTEPIPETHPOBATH
B COOTBETCTBHH C KOHTEKCTOM 3a/a4d TIOJTyYCHHBII
pe3ysbTar

JIBYX JIMHEWHBIX

ubject/lesson/691/
HOIL,

SIKmacc
OTKpbITas MIKOIA
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[TOJICTAHOBKH u
crmocobom

CIIOJKCHHS
Koopaunats! u Koopauuata Ttouku | M300pa:xkaTh Ha KOOpAWHATHOH mpsiMoil Toukw, | https://resh.edu.ru/s
rpapuku. ®yHKOHHA | HA OPSIMOM. | COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATaM, jy4d, | Ubject/lesson/691/
(24 v) Yucnosbie OTpe3KH,  HWHTepBalbl;  3anucbiBath  ux  Ha | LHOII,
OpOMEXKYTKH. Pac- | anreOpanyeckoM si3bIKe. SKace

CTOSIHHE MEXKTY
JBYMSI TOYKaMHU
KOOPANHATHOU
MIPSIMOH.
IIpssmoyromnpHas
crcTeMa KOOPIUHAT
Ha TUIOCKOCTH.
IIpumepst
rpaguKoB,
3aJJaHHBIX
¢dopmynamu.
Urenne rpadukoB
peabHbIX
3aBUCUMOCTEH.
[onarne ¢GyHKINH.
I'padux  dyHKUIHH.
CaoiicTBa
(hyHKIHH.
Jluneitnas
¢yraxowms. [Toctpoe-
HUE rpaduka
JIMHEIHOU
(dyHKIHH.

OTMe4yaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH I10
3aJaHHBIM  KOOpJIWHATaM;  CTPOUTh  rpaduku
HECJIOKHBIX 3aBUCHUMOCTEH, 3aJIJaHHBIX (hOpMyNamMHu, B
TOM HYHCJIE C TIOMOIIBIO H(POBBIX TaOOPaTOPHH.
IIpumeHsTH, u3yqaThb npenuMyIecTBa,
HHTEPNPEeTHPOBATH rpadIaecKuii croco0
NPEACTABICHUSI W aHalM3a  Pa3HOOOpa3HOH
JKU3HEHHOHW WH(POPMAaINH.
OcBauBatrh  MOHATHE  (DYHKIUH,
(hyHKIIMOHATIBHOW TEPMUHOJIOTHEH.
Pacno3naBaTh nuHeiiHyo ¢QyHkmuoo y = kx + g
ONHCBLIBATL € CBOHCTBA B 3aBUCUMOCTU OT
3HaueHUI Kod(dunmeHToB K u 6.

Hcnoan3oBaTh nudpoBbIe pecypchl JUIs
MOCTPOCHMsI TpapuKOB (YHKIMH M H3Y4EHHS WX
CBOMCTB.

[TpuBOANTH IPUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B pe-
QJIBHBIX TIPOLECCax U SIBICHUAX

OBJIaZICBATh

OTKpLITaH HIKOJIa

IloBTOpEeHUE U
00o01menne
(64)

IToBTOpEHUE
OCHOBHBIX TMOHSITHHI
1 METOJOB Kypca 7
Kj1acca, 00o0IeHne
3HaHUH

BbiOupaTh, NPUMEHATH OLCHMBATH CIOCOOLI
CpPaBHEHMs 4HCEJ, BBIUMCICHHH, Npeobpa3oBaHuil
BBIPAJKEHUH, PEIICHUS] yPABHEHUN.

OcymecTBIATh  CAMOKOHTPOJIb  BBIIOTHIEMBIX
JIECTBUI U CaMOIIPOBEPKY PE3yIbTAaTa BEIUUCICHHIH,
peoOpa30BaHMii, HTOCTPOCHUH.

https://resh.edu.ru/s
ubject/lesson/691/
HOH,

SIKnacc

OTKpBITaH IIKOJIa

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
8 KJIACC «AJITEBPA»

Ha3BaHue pa3gena OcHoBHOe OcHOBHBIE BU/ABI /IeSITEJILHOCTH 00y4al0IHXCH Hcnoan3oBanue
(Tembl) Kypca cojJep:KaHue JIEKTPOHHBIX
(4mcso 4yacoB) (uudpoBbIX)

o0pa3oBaTeibHBIX
pecypcoB

Yucsia v BIYHC- KBaaparHsbrii ®opmyIHpPOBATH ONpeaeIeHne KBagpaTHoro kopus | https://resh.edu.ru/s
Jgenusi. KBajpaTHble | KOpeHb M3 4YHCHA. | U3 YUCIA, apH(YMETHIECKOTO KBaIPaTHOTO KOPHSL. ubject/lesson/691/
KOPHH. Ionstne 00 | IpumensiTe omnepanuio wu3BiedeHus: ksajparnoro | LIOII,
(A5 4) AppalMOHAIBHOM KOpHs W3 4YHCJa, HCIMOJb3ys npu HeobOxommmoctu | SKmacc

uhciue. JlecsITHdHble | KaJbKYJIATOP. OTKpBITas MWKOJIA

NPUOITHKEHUS OuenuBaTh KB3IpaTHbIE KOPHU LIEJIBIMU YHCIAMHU U

UPPALOHATIBHBIX JIECATUYHBIMU JIPOOSMH.

quCced. CpaBHUBATh H YHOPS/I0YMBATH PALMOHAJbHBIE U

JeicTBUTEIbHBIE APPALMOHAJIBHBIE YWCJIA, 3aIIMCAHHBIE C IIOMOUIBIO

yucna. CpaBHEHHE | KBaJpaTHBIX KOPHEH.

JICHCTBUTEIBHBIX Hcenen0Barh ypaBHEHHE X2 = @, HAXOAUTh TOUYHBIE U

qHCeT. npuOIKEHHBIE KOpHU npu @ > 0.

Apundmernueckuit HccnenoBars cBOMCTBA  KBaJpaTHBIX  KOpHEW,

KBaJIpaTHBIN IPOBOJISI YHCIIOBBIE 9KCTIEPUMEHTBI c
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KOPEHb.
VpaBHeHne BUAA X2
=a.

CaoiicTBa
apudMeTHIECKUX
KBaJIPATHBIX
KOPHEH.
[IpeobpazoBanue
YHCIOBBIX
BBIPAKEHUH, co-
JeprKalnx
KBaJIpaTHbIE KOPHU

WCTIOJIb30BaHNEM KaJIbKyJIATOpa (KOMIIBIOTEPA).
Joka3pIBaTh CBOMCTBA apU(PMETHUECKUX
KBaJpaTHBIX KOPHEH; MPAUMEHATh UX I
peoOpa30BaHusl BRIPAKCHHUN

BbINoJIHATH npeodpa3oBaHus BBIPKCHUIA,
COZIepKAIMX  KBaJpaTHbIC  KOPHU.  BbIpaxarh
MEPEMCHHBIC W3 TCOMETPHUUYCCKUX U (PHU3HUECKUX
thopmyi.

BurunciisiTe 3HAYEHHS] BBIPKEHHH, COJIEpIKalIUX
KBaJIpaTHBIC KOPHH, MCIOJB3Ys IIPH HEOOXOIMMOCTH

KaJbKYJISATOP.
Hcnoab3oBarh B Xoze perIeHus 3a1a4
JIIEMEHTApHBIC  TPE/ICTABICHUS,  CBS3aHHBIE  C

HpI/I6JII/DKéHHLIMI/I SHAYCHUAMU BCIIMYNH.

Yucaa v BoIYMC-
genns. CTenens ¢
eJbIM I0KAa3a-
TeJaeM

CreneHp € IEIBIM
[IOKa3aTeseM.
CrangaprtHas
3aIMCh YUCIIA.

®opMyIMPOBATH ONpeJeIeHHe CTCHCHH C LEIBIM
MOKa3aTeseM.

IpeacraBiasite 3anuch OONBIINX U MajbIX YHCEN B
craniaptHoM  Buzpe. CpaBHHBATHL 4yucia U

https://resh.edu.ru/s
ubject/lesson/691/
L[OH,

SIKnacc

(7 v) PasMepsl 0OBEKTOB | BEIMYMHBI, 3alIMCAHHBIE C UCTIONb30BaHHEM cTeneHu | OTKphITas mIKosa

OKPYXKAIOIIEeTO 10.

Mupa (or | Mcnoab30BaTh 3aMMCh YMCEN B CTaHIAPTHOM BHJC

3JIEMEHTAPHBIX JUISL BBIDAXXCHUSI pa3MepoB OOBEKTOB, AITUTEILHOCTH

YaCTHIL JI0 | TIPOIIECCOB B OKPY’KAfOIIEM MHPE.

KOCMHYECKHUX DopMyTUPOBATH, 3AaMUCHIBATH B CHMBOJIUYECKOIT

00BEKTOB), (opme 1 MiTIOCTPHPOBATH NMPUMEPAMH CBOWCTBa

JUTUTEIBHOCTD CTEIICHH C IIEIIBIM [TOKa3aTEIICM.

MPOLIECCOB B | IlpumensaTs cBoiicTBa CTENECHU ULt

OKpYXKaloIIeM npeoOpa3oBaHus BHIPKEHHUH, COJIEPKAIINX CTEICHN

MHUpe. C LeNBIM [OKa3arelieM. BBIMOJIHATH JelcTBUS C

CBoliCTBa CTeNEHH | YMC/IaM{, 3alMCaHHBIMH B CTaHJAPTHOM  BHJE

C mempiM  10- | (YMHOXEHHE, JeJICHHE, BO3BE/ICHHUE B CTCIICHD)

KazaTesieM

KeanpartHbrit Pacno3naBath KBaIPATHBI# tpéxunewn, | https://resh.edu.ru/s
Aaredpamicckue & Pazmo- bject/lesson/691/
S— TPEXUIICH. a3Jo- | yCTAHABIMBATh BO3MOXKHOCTH €r0 Ppa3JoKeHWs Ha | U (I)H
Kpaparub1ii JKEHUE MHOXKUTEJH. 5 O],

. KBa/IpaTHOTO PacknaasiBaTh Ha  MHOKMTeam  kBajpaTHeiii | SIKiace

Tsp exdaen TpéXuieHa Ha | TPEXYJIEeH C HEOTPHULATEIbHBIM TUCKPUMHUHAHTOM OTKpBITas MWKOJIA
(5) MHOXKHTEIH
AJiredpanyeckue Anrebpanueckas 3anuceiBaTh asredpanveckue BeIpakeHusi. | https://resh.edu.ru/s
BBIPAKEHHSI. IIpOOB. Hony- | Haxoaure o0nacth onpejeneHus paiuonansHoro | ubject/lesson/691/
AJiredpanyeckast CTUMbIE 3HAYE€HHUs | BBIPAKEHHUS. LOII,
Apoodn MepEeMEHHBIX, BbINOJHATH YKMCIIOBBIE MOACTAHOBKH M BhIMHCAATH | SIKiace
(15 9) BXOJISIIINX B | 3HaueHHWe JApodM, B TOM HHcie C MOMOIBI | OTKpBITas MIKOIA

anredpanveckue KaJIbKYJISITOpA. ®opmyanpoBaTh OCHOBHOE

BBIPAXKCHUSL. CBOMCTBO ayredpanyeckoil Apodu 1 MPUMEHSITH €ro

OcHoBHOE st mpeoOpaszoBaHusi  apoOeil.  BbIMoaHATH

CBOHCTBO AeiicTBHs ¢ anreOpandeckuMu po0smu. [IpuMeHsTs

anredpandecKoi npeoOpa30BaHMsl BBIPAKEHUI U pELIeHUs 3a/ad.

Tpoow. Cokpa- | BelpaxkaTs mepemenHbie u3 GopMyn (GU3NIESCKUX,

IIeHue pooeit. TeOMETPUYECKHX, OIMCHIBAIOIINX OBITOBBIE CHUTYa-

CrnoxeHnue, IUH)

BBIYMTAHUE, YMHO-

KEHHe U JIeJICHUEe

anredpanvdecKux

Tpo0eii.

IIpeobpazoBanne

BBIPAKEHU,

COJIepIKallNX aJre-
Opanueckue 1podu

YpaBHeHus u

Ksanparnoe

Pacno3naBaTh KBaJpaTHbIC YPAaBHEHHUSL.

https://resh.edu.ru/s
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HepaBeHCTBA. ypaBuenue. Hermon- | 3anucwiBath  opmydy KopHed  kBaapartHoro | ubject/lesson/691/
KBagpartHbie HOE KBaZIpaTHOE | ypaBHEHHs; pellaTh KBajgpaTHble ypaBHenusi — | L[OII,
YPABHEHMS YPaBHEHHE. IIOJIHBIE U HETIOJIHBIE. SAKnace
(15 4) ®opmyna xopred | [IpoBoguthb npocreiimme uccjaenoBanns | OTKpbITas HIKOJIA

KBaJJPaTHOTO KBaJJPaTHBIX YpaBHEHUI.

YpaBHEHHUSL. Pemats ypaBHeHMsI, CBOJSIIUECS K KBaJAPATHBIM, C

Teopema Buera. MOMOMIBIO TIPe0Opa3oBaHuil U 3aMEHOH ITepeMEHHOIA.

Pemenne Ha6aronate u  aHAIM3HPOBATB CBSI3b  MEXKIY

YpaBHEHMUI, KOpHSMH ¥ KOd(p(QHIMEHTaMH  KBaJPaTHOTO

CBOJIATINXCS K | ypaBHCHUS.

KBaJIpaTHBIM. ®opmyaupoBatb TeopemMy Buera, a  Takxke

IIpocreiimue 00paTHYI0 TeOpeMy, MPUMEHSITh STH TEOPEMBI IS

IpoOHO- permeHns 3anad.

panroHaIbHEIC Pematp TekcTOBbIe 3agauyHM  anreOpamuecKuM

YPaBHCHHS. croco0oM: HIEPEXOAUTh oT CJIOBECHOH

Pemenne (hOpMyYJITUPOBKH yCJIOBHS 3aJaull K aireOpandeckoi

TEKCTOBBIX 3a/lad C | MOAENM ITyTEM COCTAaBJICHUS YPAaBHEHUS; peIIaTh

MOMOIIBIO COCTaBJICHHOE  ypaBHEHHUE, HHTEPIPETHPOBATH

KBaJ[PaTHBIX pe3yibTar.

YpaBHEHUU
YpaBHeHHs U Jluneiinoe Pacno3naBaTh JMHEWHbIE ypaBHeHHs ¢ JaByms | https://resh.edu.ru/s

HepaBeHCTBA.
Cucrembl ypaBHe-
HMH

(13 1)

YpaBHEHHE C IBYMs
HNEPEMEHHBIMH, €r0
rpaguK, TPUMEpEI
peleHus
YpaBHEHU B
LEIBIX YUCIIaX.
Pemenue  cucrem
JIBYX JIMHEWHBIX
YPaBHEHUH C ABYMs
MePEMEHHBIMH.
IIpumeps! peieHus
CHCTEM
HEJMHEWHBIX
YPaBHEHHH ¢ IByMsI
HNEPEMEHHBIMH.
I'papuueckas
UHTEpIpeTaLns
YpaBHEHHS C JIByMS
MepeMEHHBIMH |
CUCTEM YpaBHEHUU

HNEPEMEHHBIMH.
CTpouts TpapuKy ITHHEHHBIX YpaBHCHHN, B TOM
YHCIIE HCIOJIb3YH HH(POBBIE PECYPCHI.

Paznnyare mnapamnensHele U [IE€PECEKAIOIINECs
IpsMBIE IO UX YPaBHEHUSIM.

Pewars cucrteMbl [OBYX JIMHEHHBIX YpaBHEHHH C
JIByMs IEpEMEHHBIMU MOJICTAHOBKOHN H CII0KEHUEM.
Pemars npocreiiye cUCTEMBbl, B KOTOPBIX OJHO U3
YpaBHEHUU HE SBIISICTCS JTMHEHHBIM.

IlpuBoaurs rpagu4eckyro HHTEPNPETANUI0
pelieHUs ypaBHEHHUS C JByMs MEPEMEHHBIMH U
CHUCTEM YPABHEHUH € ABYMS IEPEMEHHBIMU.

Pemate TekcTOBBIE 3aJauM  anreOpamdecKuM
crocooom

ubject/lesson/691/
IOTI,

SIKmmacc
OTKpBITaiI IIKOJIa

c JBYMSI
MepPEMEHHBIMH.
Pemenue
TEKCTOBBIX 3a/1a4 C
HOMOIIBIO  CHCTEM
YpaBHEHUI
YpaBHeHus1 u Yucnossle DopMyJIHPOBATh CBOMCTBA YHCIOBBIX HepaBeHCTB, | https://resh.edu.ru/s

HEpPaBEHCTBA.
HepaBencrBa
(12 v)

HEpaBEHCTBA M WX
CBOMCTBA.

HepasencTso c
OJTHOM repeMeH-
HOM. JIuneiinpie
HEPaBEHCTBA c
OJIHOW TEepeMEeHHOU
U WX peuieHue.
Cucrembl

JUHEHHbIX  Hepa-
BEHCTB C OJHOH
MEPEMEHHON M HX

WIIIOCTPUPOBATh MX Ha KOOPJAMHATHOW MPSIMOH,
AO0KAa3bIBATH AJITeOpanvecK.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJE PELICHUS
3a7a4. Pemath JMHEIlHbIE HEpPaBEHCTBA C OJHOU
MEPEMEHHOM, N300pakaTh pEIIeHNe HepaBeHCTBA Ha
YUCJIOBOM IIPSIMOM.

Pemarn CHCTEMBI JIMHEUHBIX
n300pakaTh pEIIeHHE CHCTEMBI
YHUCIOBOM MPSMOit

HEpPaBEHCTB,
HEpaBEHCTB Ha

ubject/lesson/691/
LOIL,

SIKmacce
OTKpBITas MKOIA
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pelieHue.
N3o0pakenune

peuieHuss  JIMHEH-
HOTO HEpPaBEHCTBA
U HUX CHUCTEeM Ha
YUCJIOBOU MPSIMOM

DyHKIUY. [Moustue ¢ynkuuu. | Memonp3oBaTh (YHKIHOHANBHYIO TepMHHOJoruw | https://resh.edu.ru/s
OcHoBHbIE OGnacth H CHMBOJIHKY. ubject/lesson/691/
MOHATHUSA OnpeneneHus u | Boruncasite  3navenusi  gyHkuwmii, 3amanHeix | O,
(CR)) MHOXXECTBO ~ 3Ha- | ¢popMynaMu (mpH HeoOXoAMMOCTH ucnoib3oBaTh | SAKnacc
YeHHH  (YHKOWHU. | KAIbKYJISITOpP); COCTABJIATH Ta0auubl 3HadYeHuii | OTKphITas mKoia
Crioco6b1  3amaHus | (QYHKIIUH.
(hyHKIHH. CTpouTs 1Mo ToYKaM rpapuku QyHKITHA.
I'papux ¢ysknuu. | OnuchbIBaTh CBOICTBAa (QYHKIIMM HAa OCHOBE €€
CaoiicTBa rpauIecKoro MpeacTaBICHHUS.
GbyHkIMH, nx | Ucnoab3oBarh (QyHKIMOHAIBHYIO TEPMHHOJIOTHIO
OTOOpaXEHHE  Ha | U CHMBOJIHKY.
rpaguke HccnenoBars npumepsl TpadyKOB, OTPaYKAIOLIUX
peanbHble mpouecchl W siBieHus. IIpuBoauTH
NMpUMePbI TIPOIECCOB M SBICHUI C 3aJaHHBIMHU
CBOWMCTBAMHM.
Hcnonp30BaTh KOMINBIOTEPHbIE MPOTrPaMMBbI IS
MOCTpOeHMsI TpaduKoB (YHKIMH M HM3Y4eHHS WX
CBOWCTB
DyHKIMH. UYrenune n Haxomgute ¢ mnomomsbio rpaduka ¢yskuun | https:/resh.edu.ru/s
YucjioBbie MOCTPOCHNE 3Ha4YeHHE ONHOH M3 paccMaTpuBaeMbIX BenwduH no | ubject/lesson/691/
¢pynkumu (9 4) rpaduKoB 3HA4YEHUIO IPYTron. HoI11,
(hyHKIIHH. B HecnoxHbpIX ciydasx BbIpaxkaThb ¢opmyJioi | SAKiace
[Tpumepst 3aBHCHMOCTb MEX/Y BEJIMYMHAMHU. OTKpbITas MIKOJIA
rpadukoB OnuchIBaTh XapakTep M3MEHEHUs OJJHOM BEIIMUUHEI
GbyHKIWH, B 3aBUCUMOCTH OT U3MEHEHUS IPYrOMu.
OTpaXKaoINX
peasibHbIe
MPOLIECCHI.
DyHKIUH,
OIUCHIBAIOIINE
IpsIMYIO 1
o0paTtHyIO
MPOIIOPIINO-
HaJlbHbIC
3aBUCHMOCTH, X
rpaduku.
I'unep6omna.
MoBTOpeHue u [ToBTOpCHHE BobiGuparb, OpPUMEHNTH, OleHUBAaTL cmocodbl | hitps://resh.edu.ru/s

00001IeHHE
(64)

OCHOBHBIX TTOHSTHI
U METOZ0B KypCOB
7 W 8 KIaccos,
000011IeHNE 3HAHWIT

CpPaBHEHHs YHCEJ, BBIUMCICHHH, NpeoOpa3oBaHUil
BBIPAYKEHUH, PEIICHUs] YPABHEHUN.

OcymecTBIATh  CAMOKOHTPOJIb  BBIOTHIEMBIX
JIEHCTBUI U CaMOIIPOBEPKY PE3yIbTAaTa BEIUUCICHHIH,
npeoOpa30BaHMii, TOCTPOCHUH.

Pemate 3agaum U3 peajibHON KNU3HH, NPUMEHATH
MaTeMaTHYECKUE 3HAHUs I pelIeHUs 3ajad H3
JIpyTUX MPEIMETOB.

ubject/lesson/691/
]_[OH,

SIKnacc
OTKpBITaH IIKOJIa

Pemiats  TekcTOBBIE  3aJayM, CpaBHHBATb,
BBIOMPATH CHOCOOBI PEIICHNS 3a1a91
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
9 KJIACC «AJITEBPA»
Ha3zBaHue pa3iena OcHoBHOE OcCHOBHbIE BH/IbI /IESITEJILHOCTH 00y4aIOIIUXCS Hcnoan3oBaHue
(Tembl) Kypca coJepxaHue 3JIEKTPOHHBIX
(4mcs0 4yacoB) (uudpoBbIX)
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00pa3zoBaTeIbHBIX
pecypcoB

Yuciia v BHIYHC- PanponanbHbie PasBuBaTh mpenacraBieHuss o gwcnax: ot | https://resh.edu.ru/s
aenust. JleiicTBu- 4quCIa, Upparnu- | MHOKECTBA HATypajJbHBIX wYHCeNl JO MHOkecTBa | Ubject/lesson/691/
TeIbHBIE YHCIa OHAJIbHBIE  YMCIA, | NEUCTBUTEIIHHBIX YHCEN. 1OII,
© u) KOHCYHbIC 1 | O3HAKOMHUTBCSI C BO3MOXKHOCTHIO mpencrasicHus | SKmacce

OCCKOHCUHBIC NCHCTBUTENIPHOIO ~ YHClIa  Kak  OeckoHe4yHOH | OTKphITas mIkoJia

JCCSITUYHBIC IPOOU. | MECATHYHOH  ApoOH, MPUMEHATHh  JCCATUYHBIC

MHO0kecTBO MPUOJIMIKCHUST PAIlMOHAIBHBIX M HUPPAIOHATBHBIX

JICHCTBUTEIBLHBIX YHCeIL.

qHCelT; MN300pakaTs NEHCTBUTENBHBIE YHCIA TOYKAMU

JIEUCTBUTEIIbHBIE KOOpJAMHATHOM NpsSMOM.

gucia Kak | 3anmuchiBaTh, CPaBHUBATHL W YHOPSI0YMBATH

OecKOHeuHbIe Jecsi- | NeUCTBUTEIbHBIC YUCTA.

THYHbIC apo6u. | BpImoHsATh, coYeTass YCTHbIE U I[HUCbMEHHBIC

B3aumno OJIHO- | IPUEMBI, apudmeruyeckue AeiicTBUS ¢

3HAYHOC pallMOHATBHBIMKM ~YUCJIAMH; HAXOAHTh 3HAYCHUS

COOTBETCTBHE CTCMEHEH C WLEeNbIMH TOKa3aTelssMH M KOPHCI;

MEXITY BBIYMCJISATH 3HAUCHHS YHCIIOBBIX BBIPAKCHUU.

MHOKECTBOM I[oayynTs  mWpeACTaBJIEHHE O  3HAYAMOCTH

JIECTBUTENIbHBIX JIEWCTBUTENIbHBIX YyHrcel B MPaKTUYECKOMN

qHcel U | IeSITeNbHOCTH YelIOBEKA.

MHOXKECTBOM TOYEK | AHAJIM3MPOBATH M JIeJIaTh BBIBOJbI O TOYHOCTH

KOOPIMHATHON NpUOJIMKEHUsST  JACHCTBUTEIBHOIO  YHCIA  TPH

MIPSIMOH. pemienun  3anad.  OKpyriaiTe  JeMCTBUTENbHBIE

CpaBHeHue 4HCIa,  BBINOJHITH  NPUKHIKY  pe3yibrara

JICUCTBUTEIHHBIX BBIYKCIICHUH,  ONEHKY  3HAYCHUH  YHCIOBBIX

qucer, BBIPAKEHUM.

apu(METHICCKHE

JIeUCTBUSA c

JIEUCTBUTEIILHBIMU

YHCIIAMU.

[pubmmxéanoe

3HAYCHHE BeJH-

YHHBI, TOYHOCTh

TIPUOITMHKCHUS.

OxpyriieHre vucel.

IIpuknaka u

OIICHKA

pe3yIbTaToOB

BBIUUCIICHUH
VYpaBHeHHS H Jluueitnoe OcBauBarh,  3anmoMuHarb, u  npumensts | https://resh.edu.ru/s
HepPABEHCTBA. ypaBHCHHE. rpaduuecKkne MeTOAbI IIPU pelICHMH ypaBHeHwmii, | ubject/lesson/691/
YpaBuenusi ¢ ogHoii | P emeHHE HEPABEHCTB M MX CHCTEM. LoI11,
nepeMeHHoii YPaBHEHUH, Pacno3HaBath 1ejible U ApOOHBIE yPABHEHHS. SKmnace
(14 v) CBOIUIIINXCS K JIU- | Peyjarp, JIMHEHHbIE W KBAJApPaTHbIe YpaBHEHUs, OrtkppiTas mKkoma

HEHHBIM.
KBagpaTtHoe
ypaBHeHue. Pere-
HUE YpaBHEHUI,
CBOJISIIMNXCS K
KBaJ[PaTHBIM.
buxBanpatHble
YpaBHECHHS.
IIpumeps! pemeHust
YPaBHEHHUH TpeTbeil

u 4yeTBEPTOI
cTeneHei
pa3loKeHHeM  Ha
MHOXHTEIH.

YpaBHEHHsI, CBOJIIUECS K HHM,
JpOoOHO-pallMOHAIIbHBIEC YPABHEHNSI.
IIpepsarate  BO3MOXKHBIC — CHOCOOBI  peLICHUS
TEKCTOBBIX 3a4a4, o0OCyKAaTh HX M pelmaThb
TEKCTOBBIC 331241 Pa3HBIMH CIIOCOOAMH.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSA MATEMaTHKH

rpocTenmme
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Pemenne  apoOHO-
panroHaIHHBIX

YpaBHEHHUN.

Pewenne

TEKCTOBBIX  3aJa4
anreOpanyecKuM

METOZIOM

YpaBHenust u Jlnneitnoe https://resh.edu.ru/s

HepaBeHCTBA.
CucreMsl ypaBHe-
HMI.

(14 1)

YpaBHEHHE C ABYMs
NEPEMEHHBIMU |

ero rpaduk.

Cucrema ZIBYX
JIUHECHHBIX  ypaB-
HEHUl C  JAByMs

MEpEeMEHHBIMU U €€
peuwienue. Pemenue

OcBauBaTh M NPHUMEHSITb TPUEMBI  PELICHUS
CHCTeMBbl JBYX JIMHEHHBIX YpaBHEHUH C JBYyMs
MepeMEHHbBIMU W CHCTEMBI JIByX YPaBHEHHH, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBJIAETCS IMHEHHBIM.

Hcnoan3oBaTs (yHKIMOHANBHO-TpaduuecKHe
MPEJCTABICHUS [UI1 PelIeHUs] M HCCIe0BAHMSA

ubject/lesson/691/
L[OH,

SIKmacc
OTKpBITas MIKOJIA

cucTeM JBYX .
ypaBHeHmii, oo | YPABHCHHI U CHCTEM.
3 KOTOPBIX AnagmnpOBaTb Telccng 3aja4y, pemaTtb UX
o iy MYECKUM i M:  IepexoIUuTh T
JIMHCEHHOE, & PYroe gioieléioﬁec (bopMyJnggoBKI?l ycnoeBﬁf[ Oganaqu OK
— BTOpOM CTEIECHH. % N
I'paduueckas anredpanyecKoit MOZeIH  TyTEM  COCTABJICHHS
CHCTEMBl  ypaBHECHHH; pelIaTh  COCTABICHHYIO
HHTCPHPETALIA CHCTEMY YypaBHEHHIl;, HHTepPHPeTHPOBATHL pe-
CHCTEMBI
. 3yIbTaT.
YPABHCHHI € ABYMA | g o commuThes ¢ HCTOPHeil Pa3BUTHA MaTEMATHKH
HepeMEHHBIMU.
Pemenue
TEKCTOBBIX 33124
anreOpanyecKuM
CIocoooM
VYpaBHeHnus u YucnoBsie Yurarn, 3aNMMChIBATD, noHuMarthb, | https://resh.edu.ru/s
HepaBeHCTBA. HEPAaBEHCTBA M HUX | HHTEPNPEeTHPOBATh HEPABCHCTBA; WCIONB30BaTh | ubject/lesson/691/
HepaBeHcTBA. CBOI‘/'ICUTBa. CHUMBOJIUKY u TECPMHUHOJIOTHIO. Boinosnsars | 11OI1,
(16 1) Jluneiinbie peoOpa3oBaHus HEPABCHCTB, HMCHOMB30BATEL UL SKnacc
HEpaBCHCTBA Y Hp606p330BaHI/I5I CBOMCTBA YMCJIOBBIX HEPABEHCTB. OTKpHTag IKoJja
OJIHOW NepeMEHHOH | Pacnmo3HaBaTh  JIMHENHbBIE U KBaJpaTHbIE
W UX peIIeHne. HepaBeHCTBAa. Pemiarb JIMHEHBIE HEPABEHCTBA,
Cucrembl CHUCTEMBI JIMHEHHBIX HCPaBCHCTB, CHUCTEMBI
JIMHEHHBIX HEpaBEHCTB, BKJIFOYAIOIINX KBaJpaTHOE
HEPABCHCTB C | HEpaBEHCTBO, U PEHIaTh UX; 00CYKAATh [1OTyYCHHbIE
OOHOU TMECPEMEHHOU peueHus.
1 UX pCIICHHUC. M3o0paxkaTh pelieHre HEPaBEHCTBA M CHCTEMBI
KBanparubie HEpAaBEHCTB Ha YHCJIOBOW TNPSAMOMW, 3alHMCBIBATh
HEPABCHCTBA W HX | pelIeHHe ¢ MOMOLIbI0 CHMBOJIOB.
peHICHue. Pemate kBagpaTHblE HEPABEHCTBA, MCIHOIb3Ys
I'paduyeckast rpaduyecKre peacTaBICHHUS.
MHTCPIpETalNA OcBanBaTb M MNPHMEHSTh HEPABEHCTBA IPH
HEPABCHCTB 1 pelIeHUr pa3aIuyYHbIX 3a/1a4, B TOM YHUCJIE IPAKTHUKO-
CHUCTEM HCpaBeHCTB OpI/IeHTI/IpOBaHHI)IX.
C IBYMS
nepeMEeHHBIMHU
DYyHKIHH. KBaaparuunas Pacno3uaBath  Buiasl  u3ydaembix  (yskuuit; | https://resh.edu.ru/s
(16 u) dhyHKIHA, eé | WIIOCTPUPOBATh  CXeMaTH4YeCcKH, 00bsicHATHL | Ubject/lesson/691/
rpauk ¥ CBOMCTBA. | PaCIONOXKEHHE Ha  KOOpAMHATHOM  miockoctd | I[OTI,
[Tapabomna, rpadukoB GyHkuui Buga: y = kx, y =kx + 6, SAKnace
KOOPAUHATHI y= axz, y = axz +6x +c. OTKpI)ITaSI IKOJIa
BepHIMHBI Mapabo- | y = [X| B 3aBUCHMOCTH OT 3Ha4eHUI KO3 (HUINEHTOB;
JIBL, OCh CHMMETPHH | o jyjchIBaTh HX CBONCTBA.
napaboJIbL.
CrereHHbIe Pacno3HaBaTh KBaZpaTHIHYIO (YHKIHIO TIO
¢ynkuun ¢ Hary- | Gopmyie. IIpHBOANTL MPHUMePBI KBAAPATHIHBIX
PaILHEIMH 3aBHCHUMOCTEH U3 peasbHOI KU3HHU, GU3HKH,
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nokazareiasiMa 2 |
3, ux TpaduKd H
CBOICTBA.

I'padukn QyHKIHiis:
y =k,
y=kx +s,

y =ax? y = ax’ +

TEOMETPHUH
BoisiBasitb u 0000maTh 0COOEHHOCTH Tpaduka
KBaJIpaTHYHOHN QyHKIMH y = ax’ + ex + c.

CTpouTh W M300pakaTh CXeMATHYECKH TpaPUKH
KBaJ[PaTUUHBIX (DYHKITHIA.

AHaJIN3MPOBATH M NPUMEHSITH CBOMCTBA
M3YUYCHHBIX ()YHKIUH JJIS UX MOCTPOCHHUS, B TOM
YHCJIE ¢ TIOMOIIBIO U(POBBIX PECYPCOB

6x + c.

y =KX
YmuciioBble mocJie- [onstie yucioBoii | OcBauBaTh u NPUMEHSTh uHaekcHeie | https://resh.edu.ru/s
J0BATEILHOCTH. OCIIEI0BA- 0003HaUCHMs, CTPOUTH peveBbie BhICKa3biBaHus ¢ | Ubject/lesson/691/
(15 u) TEIBLHOCTH. WCTIONB30BaHUEM  TepMHHOJOTHH, cBszaHHOH ¢ | LIOII,

3amanue MOHSITHEM II0CIEI0BATEILHOCTH. SIKnacc

TIOCJIEIOBATENEHOCT | AHAJIU3HPOBATH bopmyy n-ro yineHa | OTKpBITas OIKOJa

U PEKYPpPEHTHOIl | MOCIIEN0BATEIILHOCTH WIIM PEKyppeHTHYI0 (opmyiy

¢dopmynoit U | M BBIYHCIATH  WICHBl  IOCIE0BATEIBHOCTEH,

¢hopmynoit N-TO | 3aJaHHBIX ATUMH (HOPMYJIaMHU.

YJICHA. YceranaBauBaTh 3aKOHOMEPHOCTb B IOCTPOSHHUHU

ApI/Iq)MeTI/I‘IeCKaH u oCJICJ0BATCIIBHOCTH, €CJIn BbIITMCAaHbI TICPBLIC

reoMeTpuuecKast HECKOJIbKO €€ YJICHOB.

TIPOTPECCHUHL. Pacno3naBath apu(PMETHICCKYIO u

DopMyITEI N-TO | TEOMETPUUECKYIO TPOTPECCHH TPU Pa3HBIX CIIOCO0aX

4JIeHa 3aJaHMS.

apupmermyeckord u | Pemarp 3amaum ¢ HCHONB30BaHUEM (GOPMYNIT N-TO

TEOMETPUICCKOM qleHa ~ apUPMETHYeCKOH W  TEeOMETPHICCKOH

[porpeccui, [IPOrPECCUl, CYMMBI IIEPBBIX 71 YIICHOB.

CcyMMBbl TiepBBIX 7 | M300pakaTh 4ieHBI MOCIEI0BATEILHOCTH TOYKAMU

YJICHOB. Ha KOOPJJMHATHOW TJIOCKOCTH.

N3o6pakenne PaccmaTpuBaTh npuMepsl MPOLECCOB M SIBJIEHMIA

YJICHOB  apudMe- | U3 pealbHOW XM3HHU, WUIIOCTPUPYIOIINE U3MEHEHUE

TUYECKOU 1 | B apu(METHUCCKON MPOTrPecCHH, B FCOMETPUUCCKOM

TEOMETPUICCKOM MIPOTPECCUH; n300pakaTh COOTBETCTBYIOIIHC

mporpeccuit 3aBHCUMOCTH TpaUIECKH.

TOYKaMH Ha Koop- | Pemate 3amaum, CBs3aHHBIE C  YHCIOBBIMHU

TUHATHOU MOCJIEIOBATEIEHOCTSAMU, B TOM YHCIIC 33aJadd W3

TUTOCKOCTH. peambHOH JKM3HH C HCHOJB30BAaHUEM IHH(POBBIX

Jluneitnbiit U | TEXHOJOTHH (RJIIEKTPOHHBIX TaONHIl, TpadUIECKOro

OKCIIOHECHIIMATIBHBINA | KAJIbKYISTOpA U T.I1.).

POCT. Pemarp 3aJa4u Ha CJIOXHBIC IIPOLECHTHI, B TOM

CroxHbIE 4yucie  3ajadd M3 pealibHOM  mpakTHku  (C

MPOLICHTHI. UCIIOJIb30BAaHHEM KaJIbKYJISITOPA).
IMoBTOpEHUE, Yucna u AKTYyaIM3MpOBAThL TEPMHUHOJIOTHI0O M OcHOBHBIe | hitps://resh.edu.ru/s
0606menne, BLIYHMCJICHUS AeiicTBMs, CBsI3aHHBIE ¢ YucaamMu: HatypanbHoe | Ubject/lesson/691/
CHCTeMATH3AIUS (3ammcs, YHUCIIO, TPOCTOE W COCTaBHOE uucna, aenumoctsh | LIOII,
- CpaBHEHHE, HATypaJbHBIX YHCEN, MpHU3HAKW AenumocTH, Ienoe | SKimacc
18 JIEHCTBUSA C YHUCII0, MOAYJIb YHCIa, OOBIKHOBCHHAS W AecsaTHYHas | OTKphITas mkoia
(18 ) JCHCTBUTENFHBIMU | IpOOW, CTAaHNAPTHBIA BHI YHCIA, apUPMETHICCKHN

YHCIIAMH, YUCIIOBAs
npsiMas; IPOLCHTBI,
OTHOIIICHMS,
TPOTIOPIIHH;
OKpYTJICHHE,
npubImKeHue,
OLICHKA; pelleHne
TEKCTOBBIX 3aj1a4
apudmeTHIeCKUM
criocobom)
Auaredpanyeckne
BbIPaKEeHHUsI

KBaJIpaTHBII KOPEHb.

BuInoaHATH aeiicTBHS, CPaBHUBATH "
YHOPSIIOUMBATH YHUCIIA, MPEACTaBIATh 4YHCIa Ha
KOOpJAMHATHON HPSIMOH, OKPYTJIIATH 4YUCIIa;

BBINOJIHATh TPUKHIKY M OLEHKY pe3yiabTaTa
BBIYMCIICHHUH.

Pemiath TeKcTOBBIE 3a/auyM  apU(PMETUICCKUM
criocoboM. Pemarb mpakTuyeckue  3ajadm,
coJieprKallie MPOLEHTHI, T0JIH, YaCTH, BHIPAKAIOLIUE
3aBUCHUMOCTH: CKOPOCTb — BpPEMsI — pPacCTOsIHUE,
[[EHa — KOJIMYECTBO — CTOMMOCTh, 00BEM PabOTEHI
— BpeMs — MIPOU3BOJUTENILHOCTb TPY/Ia.
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(mpeobpazoBanue
anredpandecKux
BBIpaKEHUH,
DyHKIHA
(moctpoenue, cBOM-
CTBA U3YYCHHBIX
($yHKIWMiA; Tpa-
(uueckoe penieHue
YpaBHEHUH U UX
CHCTEM)
JIOITyCTUMBIE
3HAYCHUS )

Pa3oupaThb peasbHble )KU3HEHHbBIC CUTYAIUH,
(opmyaupoBaTh HX Ha SI3BIKE MATEMATHKH,
HAXO/MThb PEIICHUE, IPUMEHSIS MaTeMaTHYSCKUN
amnmapar, HHTePIpPeTHPOBATH

OHepHpOBaTb NOHATUAMM: CTCIICHb C ILCJIbIM

MoKa3areseM, apupMeTHIeCcKui KBaJpaTHBIN
KOpeHb, ~ MHOTOWIEH, airedpanueckas  JpoOs,
TOXKJIECTBO.

BbInoHATH OCHOBHBbIE JI€HCTBHUSA: BBINOJHATH

pacu€Tel mo ¢opMmyiaM, MpeoOpa3OBHIBATH IIETIBIE,
IpOOHO-pallOHAIBHbEIE BEIPAXKEHHS U BBIPAKCHUS C
KOPHSIMH, PEaJN30BBIBATh PA3JIOKEHHE MHOTOWICHA
Ha MHOXKUTEJIH, B TOM YHCJIE C HCIIOJb30BAHHUEM
($bopMyN pa3sHOCTH KBaZpaTOB M KBaApaTa CYyMMBI U
pa3sHOCTH;  HAaXOAUThb  JONMYCTHMBblE  3HAYCHUS
NepeMEeHHbIX JUIst JIpOOHO-PAIMOHATIBHBIX
BBIPaKCHUH, KOPHEH.

OnepupoBarh NOHSITHSIMH:
(hyHKIIMH, HYJIH byHKIMH, IIPOMEKYTKHU
3HAKOIMOCTOSIHCTBA,  TPOMEKYTKH  BO3pacTaHusl,
yObIBaHUs, HauOoNblIee W HAaUMEHbLICC 3HAYCHHS

(hyHKIHH.

¢byHknus, rpaduk

AHaJIN3MPOBATD, CPaBHUBATD, 00CyKIATH
CBO¥CTBa (PYHKITHH, CTPOUTH HX rPpadUKH.

OnepupoBartp NOHSTHUSAMM: npsimMas
IPONOPLMOHATBHOCTb, oOpatHas
MPOTNOPIMOHAILHOCTB, JMHEIHas byHKIWS,

KBajipaTuuHast QyHKIWsL, Tapadosa, rumnepoona.
HUcnonb3oBare  rpapuxku Uil ONpPEACICHUS
CBOMCTB, MPOLIECCOB U 3aBUCUMOCTEH, I peIIeHUs
3a7a4 U3 JPYruxX y4eOHBIX MPEeIMETOB U pPealbHOU
JKM3HU; MOJIeJMPOBATh C IIOMOIIBIO T'pauKOB
peanbHbIE IPOLECCHI U SIBICHUSL.

Beipaxatb popMyJIaMH 3aBUCUMOCTH MEXAY
BEIMYMHAMU.

OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102
7 KJIACC «I'eomeTpusi»

HaszBanue pasaena OcHOBHOE OcHoOBHbIE BU/IbI 1eSIT€IbHOCTH 00yYaIOLIUXCS Hcnoan3oBanune
(Tembl) Kypca coJep:kaHue 3JIEKTPOHHBIX
(4HCJI0 YacoB) (uu¢poBHIX)

o0pa3oBaTebHbIX

pecypcoB

Ipocreiimmue [pocreiinme @ opMyJHPOBATH OCHOBHBIEC MOHATHS M ONPEIEe- https://resh.edu.ru/s
reoMeTpuYecKue TEOMETPUYUCCKHUE HUSL ubject/lesson/691/
(urypsl u ux 00BeKTH:  TOYKH, | Pacmo3HaBaTh n3yueHHbIE TeOMETpUUECKUE QUTy- LOI1,
CBOJiCTBA. npsiMble, JIy4d U | Pbl, ONPedeJATh UX B3aUMHOE PacIOJIOKEHUE, SAKnace
H3mepenue yTJIBI, BBINOJIHATD YePTEK 10 YCIOBHUIO 3a/1a4H. OTKpbITas MIKOIA
reoMeTpuYecKHuX MHOTOYTOJIBHUIK, IIpoBoauTH MpOCTEHININE TOCTPOCHHS C TIOMOIIHIO
BEJIMYHH. soMaHast. CMeXHbIe | LUPKYJS U TMHEHKH.
(14 4) n  BeprukanbHele | M3MepsiTh TMHEHHbIE U YIIIOBBIE BEITUUUHBI T€0-

yrel.  PabGora ¢
MIPOCTEUIINMU
yepTeKaMHU.
W3mepenune
JINHEUHBIX u
YIJIOBBIX BEJIMYUH,
BBIUHCIICHUE
OTPE3KOB M yIIIOB.
Ilepumerp 3!

METPUYECKUX M NPAKTHIECKUX OOBEKTOB.
OnpeneasiTh «Ha TI1a3» pa3Mepbl peabHbIX 00b-
€KTOB, MPOBOAUTH I'PYOYI0 OLIEHKY MX Pa3MepoB.
Pematp 3a7aun Ha BRIYHCICHNE IITHH OTPE3KOB U
BEJIMYHH yTJIOB.

PemaTp 3aaun Ha B3aMMHOE PACIIOIOKEHHE T€0-
METPUYECKUX QUTYp.

IIpoBoauTh KIaccu(UKAIHIO YTIOB, BBIYUCIATH
JIMHEHHBIC U YTIIOBBIC BEJINYUHBL, IPOBOAUTH HE-
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wiomans  GuUryp, | 00XoauMbIe 10Ka3aTeNIbHbIC PACCY)KICHHS.

COCTaBJICHHBIX U3 | 3HAKOMHUTLCS ¢ HCTOPHEll Pa3BUTHS T€OMETPHH

HPSIMOYTOJIbHUKOB
TpeyroibHUKA IMonsitue o paBubix | Pacmo3HaBaTh mapsl paBHBIX TpeyrodbHHKOB Ha | https://resh.edu.ru/s
22 9) TPEYroJbHUKAX U TOTOBBIX uepTekax (C ykaszaHueM mpu3HakoB). | Ubject/lesson/691/

MePBUYHbIC BoiBomuTh creactus (paBeHCTB cooTBercTByRommx | L{OTI,

MPECTABICHUS O AIIEMEHTOB) u3 paBeHCTB TpeyroapHukoB. | SIKmacc

PpaBHbBIX ®opMyJHPOBATh OMPEACICHUS: OCTPOYTOJBHOTO, | OTKpBITas MIKOJIA

(KOHTPYHTHBIX) TYNOYTOJBHOTO, MPSIMOYTOJIBHOTO, PaBHOOCAPEH-

¢urypax. Tpu HOTO, PaBHOCTOPOHHETO TPEYTOJbHUKOB; OHCCEK-

HpU3HAKa TPHUCBHI, BBICOTBI, MeIHMaHbl TPEYrOJbHUKA; Cepe-

paBeHCTBa OUHHOIO NEpIeHAMKYJIIpa OTpe3ka; IepUMeTpa

TPEYTrOJbHUKOB. TPEYroJbHUKA.

[Ipuznaku ®DopMyTUpPOBATH CBOICTBA W TPU3HAKH paBHOOE-

paBeHCTBa JOPEHHOT'O TPEYroJIbHUKA.

MPSMOYTOJBHBIX CTpouTh YepTeXKH, pelaTh 3a/Ia4M C TIOMOIIBIO Ha-

TPEYrOJbHUKOB. XOKIICHUSI PABHBIX TPEYTOJIbHUKOB.

CgoiictBo Menuanbl | [IpUMeHSITh MPU3HAKK PABEHCTBA MPSMOYTOJBHBIX

MPSIMOYTOJBHOTO TPEYTOJbHUKOB B 3a1a4aX.

TPEYroJabHHUKA. Hcnoap3oBaTh mU(GPOBBIC peCcypchl ISl HCCIEN0-

PaBHOOC/IpeHHBIC U | BAHUSI CBOWCTB U3y4aeMbIX QUTYD.

PaBHOCTOPOHHUE 3HAKOMHUTBLCS ¢ UCTOPHEH PA3BUTHS T€OMETPHU

TPEYTrOJIbHUKH.

[Ipuznaku u

CBOICTBA

paBHOOCIPEHHOTO

TPEYroJbHUKA.

[Tpotus Gobuiei

CTOPOHBI TPEY-

TOJIBHUKA JICKHUT

OOJIBIIHIA YTOJ.

IIpocreiinue

HEPaBCHCTBA B

TeOMETPUH.

Hepasenctso

TPEYroJbHUKA.

Hepasenctso

JIOMaHOM.

IIpsiMmoyronbHbli

TPEYTOIBHUK C

yriom B 30°.

IlepBbie noHsATHS O

JI0Ka3aTeNbCTBaX B

TeOMETPUH
MapanenbHbie [MapanenbHbie @opMyJIHPOBATH MOHATHE NTAPAILIENLHBIX TIPsAMBIX, | https://resh.edu.ru/s
npsiMbie, CyMma IpsIMBbIE, WX CBOW- | HAXOAUTD NPAKTHUECKHE TPUMEPBI. ubject/lesson/691/
YIJIOB CTBa, [Taterit | M3yuaTs cBoiicTBa yrioB, oOpazoBaHHbIX mpu 1e- | L[OII,
TPeyroJabHUKA. nocryiaatr EBkimma. | pecedeHHMM — mapajuleNIbHBIX — NpsAMbBIX  cekymueil. | SIKmacce
(14 1) Hakpect nexamye, | [IpoBoauTh 10Ka3aTEIBCTBA APALICIBHOCTH ABYX | OTKpbITas MIKOJA

COOTBCTCTBCHHBIC U

IpsAMbIX € TNOMOIIBIO YTJIOB, O6pa30BaHHI)IX npu

OJIHOCTOPOHHHE MepeceyeHN O3TUX MPSIMBIX TPETbeH IPSIMOH.
YIJIBI BeruncasTe cymMMy yrioB TPEYrojbHUKAa U MHOIO-
(oOpa3oBaHHBIC TIPH | YTOJIHHUKA.

TIEPECCUCHU N Haxoxmn, YHCJIOBBIC U 6yKBCHHBIe 3HAYCHUA YIJIOB
rapauiesbHbIX B TEOMETPHYECKHMX 3aJadax C HCIOJIb30BaHHEM
MPSIMBIX CEKyIIeH). | TeopeM O CyMMe YIJIOB TPEYroJbHWKa W MHOTO-
[Tpu3nax YroJIbHUKA.

TapauIeIbHOCTH 3HAKOMUTLCSI € HCTOPHEi Pa3BUTHSI T€OMETPUH
TPSIMBIX qyepes

PaBEeHCTBO
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paccTosiHuM OT TO-
YeK OJIHOM MpAMOU
JI0 BTOPOH TIPSIMOIA.

Cymma YIJI0B
TpEeyroJibHUKa u
MHOTOYTOJIbHHKA.
Buemnue YTIIBI
TPeyroJibHUKa-
OKpYKHOCTH H OKpYKHOCTb, https://resh.edu.ru/s
@DopMyIHPOBATH ONpPe/ieJIeHHs: OKPYKHOCTH, XOP- X
KpYT. XOP/IbI U . ubject/lesson/691/
JIbI, TUAMETpa M KacaTeNIbHOW K OKpYXKHOCTH. M3-
I'eomerpuyeckue UaMEeTpPBI, UX " 1OI1,
. y4yaTh MX CBOWCTBA, NMPU3HAKH, CTPOMTH YEPTEXKH.
NOCTPOCHMUS. CBOMCTBA. SAKnace
HccaenoBarh, B TOM 4Hcie HCHOJIB3Ysl HU(POBBIE
(14 v) Kacarenpnas k OTKpBITas MIKOIA
OKDVIKHOCTH pecypebl: OKPY’KHOCTb, BIUCAHHYIO B yroJl; LEHTP
0 Kp M )KHOCTB. OKPYHOCTH, BIMCAHHOM B YTrOJI; PABEHCTBO OTPE3-
.- PI: (:};Hﬂaﬁ B’ o KOB KacaTeNbHBIX.
HOHHTI/IeOFg/IT ’ HUcnoan3oBars Meron I'MT pna pokasareiabcTBa
HOHMCHOHIC B ’ TEOpEM O TEepPEeCceueHUH OUCCEKTPUC YIJIOB Tpey-
3:):Laqax TOJbHUKA U CEPEJUHHBIX MEPIEHAUKYISPOB K CTO-
EI/ICCGKI: - poHaM TpeyrosbHuKa ¢ moMoinso 'MT.
ce ellHHI;){LIIZ OBJiaieBaTh NMOHATHAMM BIIHMCAHHOW M ONMHMCAHHOM
Hepl'IeHI[I/IK st OKpPY)KHOCTEH TpEYroJIbHUKA, HAXOAUTh LEHTPHI
Ka1r<) reone YIAp 9THX OKPYKHOCTEH.
PUYECKHE MeCTa Pemiate OCHOBHBIE 3a/la4M HA NOCTPOCHHE: YIJIA,
Tg wer PaBHOTO [JAHHOMY; CEPEJUHHOTO NEpPHEHIUKYIIpa
Opr;KHOCTB JIAaHHOTO OTpe3Ka; NpsMOM, MpOoXoJsIled uepes
2 o~ (V)
JAHHYI0 TOYKY M TEPHEHIUKYISPHOW NaHHOM mps-
OMHCaHHAs OKOJIO .
VOB HIKA MOIi; GUCCEKTPUCH] JAHHOTO yTJa; TPEYTOJbHUKOB I10
gngcaHHaﬂ s ' o Pa3IUYHbIM 2JIEMEHTAM.
CONBHIK TPY" | 3pakomuThes ¢ HCTOPHUeEH Pa3BUTUSA T€OMETPUN
OKPY>KHOCTb.
IIpocreiinue
3a]a4u Ha
MIOCTPOEHHE
IoBTopenue, 0600- | [ToBTOpEeHNE u | Pemarsb 3aga4n Ha oBTOpeHHUE, WUTFOCTpUpYytomme | https://resh.edu.ru/s
HIeHUe 3HAHUIA 0000IIIeHnEe OCHOB- | CBSI3M MEXKAY Pa3IMUHBIMU YaCTAMH Kypca ubject/lesson/691/
44 HBIX MOHATUH H HoI11,
METOJIOB Kypca 7 SAKnace

KJlacca

OTKpBITaSI IIKOJIa

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68

8 KJIACC «I'eomeTpusi»

HaszBanue paznena OcHOBHOE OcHoBHbIE BU/IbI 1€SIT€IbHOCTH 00yYaIOLIUXCS Hcnoan3oBanune
(Tembl) Kypca coJep:KaHue 3JIEKTPOHHBIX
(4mces0 yacoB) (uudpoBbIX)

o0pa3oBaTeibHbIX
pecypcoB

Yerpipéxyronbuuku | [apamrenorpamy, | M300paxkats M HaAXOAUTh Ha yepTekax deThipéx- | https://resh.edu.ru/s
(12 v) €ro TMpPHU3HAKH ¥ | YrOJBHUKH Pa3HBIX BUIOB U MX DJIEMEHTHI. ubject/lesson/691/

cBoiictBa. YacTHbeie | DopMyaupoBaTh onpeaenaeHus: napamwienorpamma, | [OTI,

ciyJau mapan- | IpsAMOYTOJNIbHHKA, pomba, KBamgpara, Tpanennu, | SIKmacc

JIEJIOrpaMMOB PaBHOOOKOW Tpareuu, NpsMOYTroJIbHOW Tparnenun. | OTKphITas MIKOJIa

(IpSIMOYTOJIbHUK, Joka3piBaThb W MCHOJb30BATH IPH peLIeHUH

poMO, KBajpaT), X | 3aJa4 MPH3HAKH M CBOWCTBA: Mapajiejorpamma,

MpU3HAKU U | OpsMOYTOJIbHUKA, pomOa, KBajapara, TpAaIlCIuy,

CBOIICTBA. PaBHOOOKOI TpaIeuu, IPSIMOYTOJIFHON TPAICUH.

Tpanenus. IIpumenaTs MeTO/ YIBOCHUS MEIUAHbI

PaBHOOOKAsS U | TpPEeyroJibHUKA.

MIPSIMOYTOJIbHAS Hcnoan3oBarh 1 poBbIe pecypcehl JUTS

Tpalenyuu. WCCIIeIOBAHMS CBOWCTB M3y9aeMbIX (GUryp.
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Y Boenue
Me/IUaHbI.
IlenTpanbHas
CUMMETpUs

3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHSI TEOMETPUH

Teopema ®aneca n
TeopeMa 0 Mpo-
MOPIHOHAIBHBIX
oTpe3Kax, noja0o-
HbI€e TPEYroJILHUKHA
(15 9)

Teopema Paneca u
Teopema o Mpo-
MOPLUHOHATBHBIX
OTpe3Kax.
Cpensist TuHUS
TpPEYroJbHUKA.
Tpaneuus, e€
CPeIHs THHUS.
IIponopunoHanbHbL
€ OTpPE3KH, TI0-
CTpOCHHUE
YETBEPTOrO
MPOMNOPLUO-
HAJILHOTO OTpe3Ka.
CaoiicTBa 11eHTpa
Macc B TPEYTrojb-
HUKE.

[TomoOHBIE
TpeyromsHuKH. Tpu
TIpU3HAKA TIOJ00WS
TPEYTOIHEHUKOB.
IIpaktuueckoe
IPUMEHEHHE

IIpoBoauTE MOCTPOEHHs] C IIOMOIIBIO LUPKYJIS U
JMHEHKU ¢ ucnoiap3oBaHue Tteopembl daneca u
TEOPEMBI O NPONOPLUOHAIBHBIX OTpPE3KaX, CTPOUTH
YETBEPTHIN IPONOPLIUOHANIBHBIN OTPE30K.
IIpoBoauTs A0KA3aTEJBLCTBO TOrO, YTO MEAUAHBI
TPEYroJbHUKA IIEPECEKalOTCs B OJHOM TOYKE, U HA-
XOIMTh CBSI3b C IIEHTPOM MAaccC, HAXOAMUTh OTHOIIE-
HHE, B KOTOPOM MEIMaHbl JAEIATCA TOYKOH HX
MEepeCceUeHHs.

HaxoauTe nomoOHBIE TPEYrOJbHUKHM Ha TOTOBBIX
yepTekKax ¢ yKa3aHHEM COOTBETCTBYIOIIMX ITPH3HA-
KOB [0700us1.

Pemarp 3a1a4un Ha 10JO0OHbBIE TPEYTONBHUKH C I10O-
MOILBIO CAMOCTOSITEILHOIO IIOCTPOCHUS YEPTEIKEU U
HaXO0’KICHUS TIOAOOHBIX TPEYTOJIbHUKOB.

IIpoBoauTh [A0KAa3aTEJBCTBA C HCIOJIb30BAHUEM
MPU3HAKOB MOJI00HS.
Joka3piBaTh TpH
TPEYTOJIILHUKOB.
IIpuMeHsiTh TONy4YeHHBIE 3HAHWA NPH PELICHUU
TEOMETPUYECKUX U MPAKTHYECKUX 3a7a4.
3HAKOMHUTBCH C HCTOPUEH PA3BUTUS T€OMETPUN

IMIpU3HaAKa HOZ[O6I/I$[

https://resh.edu.ru/s
ubject/lesson/691/
L[OH,

SIKnacc

OTKpLITaSI IIKOJIa

ILnomann.
Haxoxnenue
nJomaaen
TPEyrojbHUKOB U
MHOT0YT0JIbHBIX
¢uryp. llaomaau
NMOJ00HBIX (puryp
(14 4)

TTonsitre 06 oOIIEH
TEOPUH TUIOIIAIH.
DopMyJbl hie
TUIOMIAIA TPEYTOb-
HHKA,

napajuiesiorpaMmma.
OTHoLIIeHNE
IIoIaae
TPEYTONBHUKOB  C
o0Immm
OCHOBAHHEM WM
o0Ieil  BBICOTOM.
Brruncnenne
IIoIaAcH
CIOXKHBIX  uryp
gyepe3 pa3OueHne Ha
4acTH u
JIOCTPOCHHE.

[Tnomanu Guryp Ha
KJIeTYaToi Oymare.
[Tmomaau
MOJOOHBIX  HTYp.
Brranciaenue
IomaaeH. 3amadu
c MPAKTHYECKUM
cogepxanueM. Pe-
IEHHE 3aJa4 ¢
IIOMOILBI0  MeTOoza
BCIIOMOTaTEIIbHOU
IJIOIA U

OsgJjajeBaTh NMEPBHYHBIMH MNpeJCTABJEHUSIMH 00
oOmielt Teopuu miomaau (Mepsl), (popMyaIHpOBATH
CBOMCTBA IJIOIIA/IH, BBISICHATh X HATJISAHBIN CMBICI.
BeiBoauTh (OpMyIBl IUIOLIAAM HapauiesiorpamMmMa,
TPEyroJibHUKa, Tpamneuuu U3 (GOPMYJIbl IIIOIIAAN
npsiMOyrosibHUKa (KBajapara). BeIBoquTh (opMyIbl
IUIOIIAJI  BBINTYKJIOTO  YETHIPEXYTOJbHUKA 4epe3
JMaroHajJuM W yron Mexxay HuMmu. Haxoaurts
wioman Quryp, H300paKEHHBIX HA KJIETYATOH
Oymare, HCHOJIb30BaTh pa3OUMeHHWE Ha 4YacTH U
JIOCTPOCHHE.

Pa3oupaTs npuMepsl HCHONB30BaHUS BCIOMOTA-
TENbHOW IUIOMAAM AJS PEIICHUS T'€OMETPHYECKHUX
3ajau.

HaxoauTthb muromaay mogo0HbIX GUryp.

BbruucasTh MIOMAAN Pa3IMYHBIX MHOTOYTOJIBHBIX
turyp.

Pemiatp 3agauym Ha TUIONMAb C MPAKTHYECKHUM CO-
Jiep>KaHHEeM

https://resh.edu.ru/s
ubject/lesson/691/
HOH,

SIKmacce

OTKpbITas IMIKOIA

Teopema Indaropa
¥ Hayaja
TPUTOHOMETPHH.

Teopema
[Mudaropa, eé
JIOKA3aTeJIbCTBO

Joka3piBaTh Teopemy [Iudaropa, ncmonap3oBarts eé
B IIPAKTUYECKUX BBIYUCICHUSX.

DopmyaHpoBaTh onpesieNeHus

https://resh.edu.ru/s
ubject/lesson/691/
LOT]1,
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(10 9)

MPUMEHEHHE.
OO6parHast Teopema
TTudaropa.
Onpenenenue
TPUTOHOMETPUYECK
uX QyHKIUN
OCTpOTO yria,
TPUTOHOME-
TPUUYCCKUEC
COOTHOIICHHUS B
PSIMOYTOJIEHOM
TPEyroJbHUKE.
OcHoOBHOE
TPUTOHOMETPUUECK
0€ TOXIECTBO.
CooTHomIeHus
MEXKIY CTOPOHAMU
B IPSIMOYTOJIHBIX
TPEYroJabHUKAX C
yriaamu B 45° u 45°;
30° u 60°

TPUTOHOMETPUUECKUX  (pyHKUIMi
NPOBePSATh NX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUYECKHE COOTHOUICHUS B
NPSIMOYTOJIEHOM TPEYTOJIbHUKE.

HccaenoBarbs COOTHOIIEHHS MEXJIY CTOPOHAMHU B
NPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriiamu B 45 u 15:
30u60.

Hcnons3oBaTh (OpMYIbI NMPHUBEACHHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO I HAXOXKACHUS
COOTHOMICHUH MEXJly TPUTOHOMETPHIECKUMH (HYHK-
IMSIMU PA3JIMIHBIX OCTPBIX YIJIOB.

IIpuMeHsITh TONyYCHHBIC 3HAHWA M YMEHHS NpH
pELICHNH PaKTUIECKUX 3a/1ad.

3HAKOMUTBLCSI € MCTOPHel Pa3BUTHS TE€OMETPHH.

ocTporo  yria,

SAKnace
OTKpBITas IIKOJIA

Yrabl B OKpYKHO-
cTtu. Bmucanusie n
onmuCcaHHbIE
YeThIPeXyroJbHHK.
KacaTeabHble k
OKPY:KHOCTH.
Kacanue okpy:xHo-
cTeii.

(13 u)

Brnmcannrie n
LEHTPaJIbHbIE YIJIbl,
YIOJI MEXAY
KacaTeJIbHOH 1
XopAou. Yribl
MEX1y XOpJAaMu U
CEKYIIUMH.
Bnucaunble u
OITMCAaHHEIC
YeThIPEX-
YTOJIbHHUKH, UX
MpU3HAKU U CBOM-
ctBa. [Ipumenenue
9TUX CBOMCTB NpHU
pelieHun
reOMETPUYECKHUX
3aJ1ad.

Bzanmuoe
pacrnonoxeHue
JIBYX OKPYHOCTEH.
Kacanue okpyxHo-
CTEH.

DopmyaupoBaTh OCHOBHBIC OIIpeNIeTICHUS,
CBSI3aHHBIC C YIrJaMd B Kpyre (BIHCAHHBIA Yroi,
LEHTPaJIbHBIN YTro).

HaxoauThb BMcaHHbBIE YIJIbl, ONUPAIOIIUECS HA OJJHY
JYTYy, BBIYHCJISITH YIJIBI C TOMOIIBIO TEOPEMBI O
BIIMCAHHBIX YIJaX, TEOPEMbl O BIUCAHHOM YEThI-
PEXYrONBHHKE, TEOPEMBI O LICHTPAIBHOM YTIIE.
HccenenoBars, B TOM YHCIE ¢ TOMOLIBIO [H(PPOBBIX
pecypcoB, BIHCAaHHBIE U OINHCAHHBIC YETHIPEX-
YrOJNBHUKH, BBIBOAMTH HX CBOWCTBA M IPU3HAKH.
Hcnoab3oBaTh 9TH CBOWCTBA M NPH3HAKH TPH pe-
IICHUY 3a/1a4

https://resh.edu.ru/s
ubject/lesson/691/
IOTI,

SIKmmacc

OTKpBITaiI IIKOJIa

IloBTOpeHueE, 0600-
LeHUe 3HAHUI
(44)

IloBTOpEHUE

OCHOBHBIX TMOHSITHI
U METOJOB KypCOB
7 W 8 KIaccos,
000011IeHNE 3HAHWIT

Pemartp 3a1a4n Ha OBTOPEHUE, WILTIOCTPUPYIOIINE
CBSI3M MEX/Ty Pa3IMUHBIMH YaCTSIMH Kypca

https://resh.edu.ru/s
ubject/lesson/691/
LOT1,

SIKnacc

OTKpBITaH IIKOJIa

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
9 KJIACC «I'eomeTpusi»

Ha3Banue pa3nena OcHoOBHOE OcHoOBHbIE BU/BI 1eSITEILHOCTH 00y4aouXcs Hcnoab3oBanue
(Tembl) Kypca coJepxaHue 3JIEKTPOHHBIX
(4McI10 4acoB) (mudpoBbIX)

o0pa3oBaTe/ibHbI
X pecypcoB
45
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Tpuronomerpus.
TeopeMbl KOCHHY-
COB U CHHYCOB.
Penrenue Tpeyrosn-
HUKOB (16 )

Onpenenenne
TPUTOHOMETPHUECK
X (QYHKIUH yriioB
or 0° mo 180°.
Kocunyc u cunyc
OpSAMOro ¥ TYIOTO
yria. Teopema
kocunycoB. (0O000-
mEHHas) Teopema
CHUHyCOB (c pamu-
yCOM  ONMCAaHHOM
okpyxHocTH). Ha-
XOXKICHHUE JUTHH
CTOPOH U BEJIUYUH
YIJIOB
TPEYTOJIbHUKOB.
dopmyna ruiomaau
TpeyroJIbHUKa
gyepe3 JIBe CTOPOHBI
U Yrol  MexXIy
HUMU. ®opmyina
TUTOIIATTH YEThI-
PEXYroJIbHUKA
yepes ero
JIVaroHajdu W YToil
MEK1y HUMHU.
IIpakTnueckoe
MIPUMEHEHHE JIOKa-
3aHHBIX TEOPEM

®DopMyTUPOBATH OMNpeAeJeHNs] TPUTOHOMETPHUECKUX
(hyHKIHH TYIBIX U TIPSMBIX YTIIOB.

BbIBoANTH TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (C
parycoM ONMCAHHON OKPY>KHOCTH).

Pemathb TpeyroyibHUKH.

Pemarp npaxkTHYecKWe 3ajJaud, CBOJSIIMECS K Ha-
XOKACHUIO PA3JIMYHBIX SJIEMEHTOB TPEYTOJIbHUKA

https://resh.edu.ru
/subject/lesson/69
1/

L[OH,

SIKnacc
OTKpLITaSI IIKOJIa

IIpeoGpa3oBanue [MousTre 0 https://resh.edu.ru
noa00usi. Merpuye- | npeoOpazoBaHUU [subject/lesson/69
CKHe COOTHOILIEHUs | MOA00Ms. 1/
B OKPY’KHOCTH. CooTBETCTBEHHEIE [OII,
(10 u) a7MeMeHThl  1ofo0- | OcBamBaTh MOHATHe 1peoOpasoBaHus  noxoOus. | SIKimacc
HBIX QUTYD. HcceaenoBarh OTHOIICHHE JIMHEHHBIX 351eMeHTOB (uryp | OTKpbITas mkoia
Teopema o | mpu mpeoOpazoBanuu moao6us. HaxoamTs mnpumeps!
MPOU3BEACHUH MoA00uS B OKpYXKAIOMIEeH JICHCTBUTEILHOCTH.
OTPE3KOB XopJ, | BIBOAUTH MeTpHUUYECKHE COOTHOIICHMS MEXIy OT-
Teopema 0 | pe3kaMHu XOpJ, CEKYLIMX M KacaTeJbHbIX C HCIOJb-
NPOM3BEACHUH OT- | 30BAaHMEM BIHMCAHHBIX YIJIOB W MOJOOHBIX Tpey-
PE3KOB  CEeKYIIUX, | TOJbHUKOB.
TeopemMa O KkBa- | PemaThb reoMeTpuueckue 3aaud U 33/1a4M U3 peajbHOM
JIpaTe KacaTeIbHON. | JKU3HU C UCTIONB30BAaHUEM MOJOOHBIX TPEYTOIHLHIKOB
IIpumenenue B
pelnieHnn
TEOMETPUYECKUX
3aja4
BekTopsi. Omnpenenenne Hcnoab3oBaTh BEKTOPBl Kak HalpaBieHHble oTpe3kd, | https://resh.edu.ru
(12 ) BEKTOPOB, uccaenoBaThr  reomerpuueckuil  (mepememnienue) u | /subject/lesson/69
CJIOJKECHUE n | ¢usnyeckuii (cruiia) CMBICIBI BEKTOPOB. 1
Pa3sHOCTb BEKTOPOB, | 3HATH ONpeAeJieHHs CyMMBl M pa3HOCTH BekTopos, | LOI,
YMHOKEHUE YMHOKEHHUSI BEKTOpa Ha 4McIo, HccjaegoBarb reo- | SAKimace
BEKTOpa Ha YUCIO. | METPUYECKUIl U PU3NYECKUI CMBICIIBI THX ONEPALHii. OTKpbITas MIKOJIA
Puznueckuit n | Pemiare reomeTpudeckue 3alaud C HCIOJIb30BAHUEM
reOMETPUYECKUIM BEKTOPOB.
CMBICIT BEKTOPOB. PackaaasiBaTh BEKTOpP MO JIByM HEKOJUIMHEAPHBIM
Paznoxenne BEKTOPaM.
BEKTOPA 110 JIBYM Hcnonp30BaTh CKaIIPHOE NPOU3BEACHHE BEKTOPOB,
HEKOJIJTMHEAPHBIM BBIBOINTDH €I'0 OCHOBHBIC CBOWCTBA.

BekTopam. Koopnu-

Bpruncastb CYMMY, PAa3HOCTbL U CKaJIAPHOC IIPOHn3-
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HaThI BEKTOPA.
CkanspHoe
MIPOU3BE/ICHHE
BEKTOPOB, €ro
MpUMEHEHHUE JIs
HaXO0XKJICHHS JUTUH
1 YIJIOB.
Pemienue 3amau ¢
IIOMOILIBIO BEKTO-
pOB.
IIpumenenue
BEKTOPOB IS
pelieHus 3anaq
KWHEMAaTUKH |

BeJ/ICHHE BEKTOPOB B KOOPIUHATAX.
IpuMeHsSITH CKAISIPHOE MPOU3BEICHUE [Tl HAXO0XKICHUS
JUIMH U YTJIOB

MEXaHUKU
JexapToBbI JlekapToBEI OcBanBaTh NOHSATHE MPSMOYrONbHOM cucTeMbl Ko- | https://resh.edu.ru
KOOPAHHATHI HA KOOPJMHATHI TOYEK | OpAMHAT, JEKAPTOBBIX KOOPJAUHAT TOUKH. [subject/lesson/69
IJIOCKOCTH. Ha MJIOCKOCTH. BbIBOAMTBL ypaBHCHHE TPSIMOW M OKpYXHOCTH. BbI- | 1/
99 YpaBHenue AeJISITh TIOMHBIA KBaapaT Ans HaxoxzaeHus nentpa u | LOII,

IpsIMOU. YTII0BOI paauyca OKpy>KHOCTH I10 €€ YPaBHEHHUIO. SAKnacc

k03¢ punmeHr, Pemate 3agaum Ha HaXOXJEHHE TOodeK mepecedeHHs | OTKpbITas IMIKONA

TaHTEHC yTia OpSIMBIX W OKPY)XHOCTEH C TIOMONIBIO MeEToja

HaKJIOHA, koopauHat.  Mcmoaib30BaTh  CBOWMCTBA  YIIIOBOTO

mapajuiebHbIC 1 KodpduuueHTa NPSAMONW TPH peIIeHWH 3ajad, IUisi

MEPIICHANKYIISPHBIC | OTPEICICHUS PACTION0KEHUS TIPSIMOI.

TIPSIMBIC. I[IpuMeHATH, KOOPIWHATHI TPU pEIICHUH TEOMETPH-

YpaBHeHUE YECKMX W TPAKTHYECKUX 3a7ad, I IOCTPOCHHS

OKPY>KHOCTH. MaTeMaTHUECKUX MOJeNeil peanbHBIX 3a7ad («MeTon

Haxoxnenue KOOPJIUHATY).

KOOPJAMHAT TOYEK IMoab3oBaThes U1 TMOCTPOGHHS M HCCIETOBaHMN

nepeceyeHus U (POBBIMH PECypCamH.

OKPY>KHOCTH U 3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHSI TEOMETPHH.

npsmoi. Meroxn

KOOPJAWHAT TIpU

peleHIH

TEOMETPUICCKUX

3ajad.

Hcnonb3oBanue

METOAa KOOPAMHAT

B MPaKTHYECKUX

3a/1auax
IpaBuibHbIE [MpaBuibHbIE @opmMyJHpOBaTH  ONpEJE/icHHe TMpaBWbHBIX MHO- | https://resh.edu.ru
MHOT0YTr0JIbHUKH. MHOTOYTOJIbHUKH, rOYrOJIbHUKOB, HAXOAUTh UX DJIEMEHTHI. [subject/lesson/69
JTiHA OKPYKHOCTH | BBIYHCICHUE UX Mosib30BaTbCsl  MOHSTHEM  UTHHBI  OKpy»HOCTH, | 1/
U IJI0IIaAb Kpyra. a1eMeHTOoB. Yucio BBEJCHHBIM C TMOMOIIBIO MPaBMWIBHBIX MHOroyrois- | [{OII,
Buruuciaenne mio- 1 Y AJIUHA HUKOB, OMPeAeJsITh YUCIIO JI, INTNHY OyTH U paananHyro | SKmacce
maei. OKPYKHOCTH. Mepy yria. OTKpBITas MIKOJIA
8 ) JmHa nyru IIpoBoauTs mepexox OT paauaHHOW Mephl yria K

OKPY>KHOCTH. rpagyCcHON u HA00OPOT.

Panuannas mepa OmnpeneassTs IUIOMAAb KPYTa.

yria. BriBoauTs opMyasl (B rpalyCHOH 1 pajinaHHON Mepe)

Ilnomanp xpyra u
€ro AJIEMEHTOB
(cextopa u
CerMeHTa).
Brruucnenune
iontanei Gpuryp,
BKJTFOYAOIITHX
9JIEMEHTHI Kpyra

JUIS JUIUH YT, TUIOINAJEH CEKTOPOB ¥ CErMEHTOB.
BoruueasaTs miomanan GuUryp, BKIIOYAIOIINX 3JIEMEHTHI
OKpPYKHOCTH (KpyTa).

Haxoauth 1uromaay B 3a1a4ax peajbHOM KU3HU

JBHKeHUsI TIOCKO-

IlonsTue o

Pa30upare npuMepbl, WUIIOCTPUPYIOIIME TOHSTHUS

https://resh.edu.ru
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cru. (6 9)

JIBUOKEHUH
TUIOCKOCTH.
ITapannenbHbIi
MepeHoC, MOBOPOT U
cummerpus. Ocu u
LEHTPBI CUMMe-
TPUH.

IIpocreiimue
MPUMEHEHHUS B
pelIeHnH 3a1ay.

JIBUJKEHUS], LEHTPOB U OCEl CUMMETPHH.
@®opMyIHUPOBATH OINPEIEIEHHs MNapajIeIbHOrO Iie-
peHoca, ToBOpOTa U OCEBOM CUMMETpUu. BhIBOAUTH 1MX
CBOMCTBA, HAXOAMTh HEMOBU)KHbIE TOUKH.

Haxoautrh UEHTPBl U OCH CUMMETPUU IPOCTEHUIINX
¢uryp.

IIpuMeHATH NapauieNbHbIA NEPEHOC U CUMMETPUIO MpU
pELICHUH TeOMETPHUYECKUX 3a1a4 (pa3oupaTh MPUMEpBHI).
Hcnoan3oBaTh A7 MOCTPOCHUS M HUCCIENOBaHUMN
IIUPPOBBIE PECYPCHI.

[subject/lesson/69
1/

uor,
SIKmacc
OTKpBITas MIKOJIA

IHoBTOpeHue, 0000-
1eHHne, CHCTeMaTH-
3alMA 3HAHMIA.
(79)

IToBTOpEHUe
OCHOBHBIX ITOHITHH
¥ METOZIOB KypCOB
7—9 Kaccos,
0006meHne n
cucTeMaTH3alus
3HAHUU.
IIpocreiimue
reOMEeTPHUECKHUE
(burypsr u ux
CBOMCTBA.
M3mepenue
TEOMETPUYECKHIX
BEJINYNH.
TpeyroabHUKH.
[Mapannenshsie u
HEePIEHANKYJIISIPHbIC
MpsSIMBIE.
OKpY>KHOCTb H
kpyr. 'eomerpuue-
CKHUE MTOCTPOCHHUSL.
VIubl B OKpyX-
HocTH. Brimcanusle
Y OTIMCaHHBIC
OKPYXHOCTH
MHOTOYTOJIbHUKOB.
IIpsmas u
OKPYXXHOCTb.
UeTbIpEXYroJIbHUK.
BnucanHele u
OTIMCaHHbIC
YETHIPEXyTOIbHUKH
Teopema ITudaropa
1 Havana TpH-
TOHOMETPHH.
Pemenne o6mmx
TPEYyTrOJIbHUKOB.
IIpaBunbHbIE
MHOTOYTOJIbHUKH.
[IpeoGpazoBanus
IJIOCKOCTH. J|BU-
xeHns. [Tomodue.
Cummerpus.
ITmomane.
Brruucnenune
IUTOIIAaACH.
ITnomann
MOAO0OHBIX UTYD.
JexapToBbl
KOOpJIMHATHI HA

OmnepupoBaTh NOHATHSIMM: (QUTypa, TOYKa, HpsMasd,
yrod, MHOTOYTOJIbHUK, paBHOOEIPEHHBIN "
PAaBHOCTOPOHHUI  TPEYroJbHUKH,  HPSIMOYTOJIbHBIN
TPEyroNbHUK, MEAWaHa, OWCCeKTpuca M BBICOTA
TPEyroNbHUKA,  TapajiiesiorpaMM, pomMO,  IpsiMO-
YTOJIBHHUK, KBajapaT, Tpamelus; OKPYXKHOCTb, Kaca-
TeNIbHAs; PAaBEHCTBO M Moao0ue (Guryp, TpeyroibHUKOB;
MapayIeNbHOCTh M NMEePHEeHAUKYISIPHOCTD NPSAMBIX, YTOJ
MCXKIY HOpsAMBIMHA, CUMMETPUA OTHOCUTCIBHO TOYKU H
MpSAMOM; JUIMHA, pacCTOSIHUE, BEJMYMHA YIia, IUIOMAIb,

HEepUMETP.
Hcnonb3oBaTh ¢opMyabl: IepuMeTpa M IUIOMAAN
MHOTOYTOJIbHUKOB, [UIMHBI OKPY)KHOCTH M IUIONIaId

Kpyra, 00béMa MpSIMOYTOIBHOTO TapaJuIeIeuIIe a.
OmnepupoBaTh MOHSATHSIMH: IIPSAMOYTOJbHAs CHCTEMa
KOOPJMHAT, BEKTOP; MCHOJIb30BATH 3TU TOHATHS IS
MIPE/ICTABIICHUS JAHHBIX M PEIICHHMS 3a/lad, B TOM YHCIIC
U3 Jpyrux y4eOHbIX mpenmeroB. Pemarb 3amaum Ha
MIOBTOPEHHE OCHOBHBIX MOHITHUH, WLTIOCTPALIUIO CBA3EH
MEXJy Pa3INYHBIMU 4acTAMHU Kypca. BelOMpaTh MeTo
JUIA PeLICHUs 3a0a4H.

https://resh.edu.ru
[subject/lesson/69
1/

LOI1,

SIKnacc
OTKpLITaH IIKOJIa
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TUTOCKOCTH.
Bekrops! Ha

TUIOCKOCTH.
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
7 KIIACC «BEPOSATHOCTB U CTATUCTHUKA»

HasBanue pa3nena OcHoOBHOE OcHOBHBIE BU/BI AeSITEJIbHOCTH 00YYAIOIIHXCSI Hcnons3oBanue
(TeMBI) Kypca cofiepkaHue 3JIeKTPOHHBIX
(4mcs10 4YacoB) (uudpoBbIX)

o0pa3oBare/ibHbI
X pecypcoB

IpencraBienue [pencrasienue OcBauBaTh CHOCOOBI NPEICTABICHUs cTaTHCTHYECKuX | https://resh.edu.ru
JAHHBIX. JIaHHBIX B Ta0JIH- JAHHBIX U YHCJIOBBIX MAcCHBOB C MOMOLIBI0 Tabmui u | /subject/lesson/69
(74) nax. [IpakTudeckue | AMarpaMM C HCIONB30BAHMEM aKTYalbHBIX M BaXHBIX | 1/

BBIYUCIICHUS 110 MaHHBIX (meMorpadudeckwe nmaHHble, mpomsBoacTso | L{OII,

TaOIMYHBIM MPOMBILIJICHHON M CelIbCKOXO03siicTBeHHOW nponykiuu, | SIKiace

JIaHHbIM. M3Biieue- | oOlIeCTBEHHbIE U IPUPOIHBIC SBICHHS). OTKpBbITas MIKOJIA

HHE U M3yuyars metoabl paboThl ¢ TaOJIMYHBIMHU U Tpadu-

MHTEPIpPEeTALHS YECKUMH IPEACTABICHUSMH JIAaHHBIX C  IIOMOILBIO

TaOINYHBIX U(PPOBBIX PECYPCOB B X0€ MPAKTUYECKUX padoT

JIAHHBIX.

IIpakTuueckas

pabota

«Tabmuupsn).

I'papuaeckoe

MPE/ICTABIICHUE

JTAHHBIX B BHJE

KPYTOBBIX,

CTOJIOMKOBBIX

(cTon6uaThIX)

nuarpamm. Urenue

Y MIOCTPOCHUE

nuarpamm. [lpu-

MepBl

JneMorpapIecKnux

JMarpaMm.

IIpakTuueckas

pabora «/lmarpam-

MBI,
OnucarenbHast Yucnosble Habopbl. | OcBauBaTh MOHSITHSI: YHCIOBOW Habop, mepa reH- | https://resh.edu.ru
CTATHCTHKA. Cpennee apud- | TpampHOM TeHaeHIMH (Mepa IieHTpa), B ToM uucie | /subject/lesson/69

8 ) METHYECKOE. cpennee apudmMernyeckoe, MeaaHa. 1/

Menuana OnuchIBaTh CTaTHCTHUYECKUE JaHHbIE ¢ momolisio | [{OIT,
9qucIoBOro Habopa. | cpegHero apudmermdeckoro u  MenuaHel. Pemarts | SIKmacce
YcroiunBocTh 3aJ1a4U. OTKpBITas UIKOJIA
MeJIUaHBI. H3yuarpb cBOMicTBa CPEIHNX, B TOM YHCJIC C OMOIIBIO

[Ipaktrueckas I (POBBIX PeCcypcoB, B X0JI€ MPAKTHIECKNX padoT.

pabora «Cpenuue | OcBamBaTh NOHSTHSI: HanOoJbIlee M HaWMEHbIIEE

3HAUCHHS». 3HAUCHMS YUCIIOBOI'O MACCHBA, pa3Max.

Hawubobmiee n | Pemars 3agaun Ha BEIOOp crioco0a onmcaHus JaHHBIX B

HavMeHbIIee COOTBETCTBHUM C IPUPOJNOW JAHHBIX W  LEIIMHU

3HAYCHHUS HCCIIE/IOBAHMSI.

YUCIIOBOTO Habopa.
Pa3max.

Cayuaiinas usmen- | Ciyuvaiinas OcBauBaTh NOHATHSI: YacTOTa 3HaueHWid B MaccuBe | https://resh.edu.ru
YHBOCTD. M3MEHYUBOCTh JIQHHBIX, TPYIIITAPOBKA JaHHbBIX, THCTOIPaMMa. [subject/lesson/69
(6 9) (mpumMepsI). CTpouTh ¥ aHAJM3MPOBATH THCTOrPaMMBbI, moaAdupars | 1/
Yactora 3Ha4eHUI | MOAXOAAIIUI HIAr TPYHIHPOBKH. LOTI1,
B MaccuBe JaHHBIX. | OcBamBaTh Tpaduueckue mnpexacraBieHus pasHbix | SAKimace
49
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I'pynnuposka.
T'uctorpammel.
IIpaxkTnueckas
pabora
«Crnyuaitnas
HU3MEHUYUBOCTHY.

BHJIOB CIIy4allHOM W3MEHYMBOCTH, B TOM HYHCIE C
MTOMOIIBI0 ITUPPOBBIX PECYPCOB, B XOJIe MPAKTHUECKON
paboThI

OTKpBITas IIKOJIA

BBenenne B Teopuio

rpagos..
CR))

I'pad, BepmmHa,
peopo. IIpencras-
JICHUE 3a/1a4H C
MOMOIIBIO Tpada.
CreneHpb
(BaJIGHTHOCTBD)
BepIIMHBL. Yucio
pEbep u cymmapHas
CTETICHb BEPIINH.
Henp u nuxin. ITyTs
B rpade.
[IpencraBnenue o
CBsI3HOCTH rpada.
Oo6xon rpada
(DitnepoB myTh).
IIpencraBnerne 06

OcBauBatp moHsATHS: rpad, BepmmHa Tpada, pedpo
rpada, crerneHp (BaJCHTHOCTh BEPIIMHBI), IETb 1 UKL
OcBauBaTh NMOHATHSI: NyTh B Tpade, DiliepoB MyTb,
00xo/ rpada, OpueHTUPOBAaHHBIH rpad.

PewaTs 3a1auM Ha MOMCK CYMMBI CTENEHEH BEPLIMH
rpada, Ha momck obxonma rpada, Ha TOWCK MyTeH B
OpUEHTHPOBAHHBIX Tpadax.

OcBauBarh cnoco0bl MPEACTAaBICHUS 3aJad U3 Kypca
anreOpsl, TEOMETPHH, TEOPHUH BEPOSTHOCTEH, NPYrHX
IpeJIMETOB € IOMOLIbI0 TpadoB (KapTbl, CXEMBI,
ANIEKTPUUYECKHE LeNH, (QyHKIMOHAIBHBIE COOTBETCTBHS)
Ha pUMepax.

https://resh.edu.ru
[subject/lesson/69
1/

I_IOH,

SIKnacc
OTKpBITas MIKOIA

OPHCHTHPOBAHHBIX
rpagax.
BepositHocTb ¥ ya- | CirydaifHBIN OIIBIT U https://resh.edu.ru
CTOTA CJAy4aiiHOro ciryqaiiHOe [subject/lesson/69
COOBITHS. coObITHE. N . 1/
OcBanBaTh MOHSATHSA: CIy4allHbIA ONBIT M CIydYaiiHOE
4 v) Beposarnocts u HoI11,
coOBITHE, MaJOBEPOSTHOE U MPAKTHYECKU JOCTOBEPHOE
4acToTa  COOBITHSI. SKnacc
coObITHE.
Ponp . OTKpBITas IIKOJIA
M3yuyars 3HAYMMOCTh MAJIOBEPOSITHBIX COOBITHH B
MAJIOBCPOATHBIX M| ) o/l¢ U OOIIeCTBe Ha BaXKHBIX NpHMepax (aBapuu
MpPaKTHYECKU pHp puMep PHH,
HeCcYacTHbIC ciry4aw, 3ammTa HepCOHAJIBHOU
JIOCTOBEPHBIX

COOBITH B IPUPO/IE
1 B obmecTse. Mo-
HeTa W UrpajibHas

nHpoOpMalny, epeaada JaHHbIX).

H3yuyarh poip KJIACCHUECKHX BEPOSTHOCTHBIX MOJeINel
(MoHeTa, UrpaipHasi KOCTh) B TEOPHU BEPOSITHOCTEH.
Ha6maronate W H3y4aTh 4acTOTy COOBITHH B IPOCTHIX

KOCTb B  TEOpHUH
BepOSITHOCTEH, OKCIIEPHMEHTAX, B TOM HHCHE C MOMOLIbIO U(POBBIX
TpakTiueckas pecypcoB, B X0JI€ MIPAKTHYECKOH padoThI
pabora  «Yacrota
BBITIAJICHHS OpJIay.
O0o6uIeHne, KOH- [NpencraBnenue IMoBTOpsATH W3yueHHOE W BbICTpauBaTh cucrtemy | https://resh.edu.ru
TPOJib. nanueix.  Ommca- | 3HaHWIA [subject/lesson/69
(G TelbHas Pemarh 3a1a4u Ha NpejCTaBIEHUE U OMKCAHKE JaHHbIX | 1/
CTaTUCTHKA. C TIOMOIIBIO H3y4YeHHBIX Xapakrepuctuk. Oocy:xkpars | [[OI1,
BeposTtaocTh NpuMepbl CIydaiHBIX CcOOBITHI, ManoBeposTHRIX u | SKmacc
CITy4aifHOTO MPAKTHYECKN JIOCTOBEPHBIX CIIydailHBIX COOBITHH, WX | OTKpbITas mIKosa
coOBITHSL. POJM B IPUPOJIC W SKU3HH YEIOBEKA.
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
8 KIIACC «BEPOSTHOCTB U CTATUCTHUKA»
Ha3Banue pa3nena OcHoOBHOE OcHOBHbIE BU/BI AeSITEIbHOCTH 00Y4aAOIIUXCSI Hcnonb3oBanu
(Tembl) Kypca coiepKaHue e
(4mceso yacoB) 3J1eKTPOHHBIX
(uuppoBbIX)
o0pa3oBareib
HBIX pecypcoB
MoBTopenune kypca | IIpeacrasienue IMoBTOpATh wH3yuYeHHOE ¥ BbICTPauBaTh cuctemy | https:/resh.edu.
7 kj1acca nmaHHbIX.  Ommca- | 3HaHUWIL. ru/subject/lesso
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(4 9) TeNbHast Pemath 3a1a4u Ha TIPEICTABICHUE U OTMCAHKE TaHHBIX | N/691/
CTaTUCTHKA. C TIOMONIIbIO M3YYEHHBIX xapakTepucTuk. Pemars | [[OII,
Cryuaiinas 3aJa4M Ha TPEJICTAaBIICHUE TPyNIUpPOBaHHBIX JaHHbIX U | SAKiacc
MU3MEHYNBOCTb. OIMCaHUe CITy4aliHOH N3MEHYMBOCTH. OTkpbiTast
Cpennue Pemarh 3aja4yu Ha OnpeaeseHHE YaCTOThl CIy4alHBIX | IIKOJA
YHCJIOBOTO HAOOpa. | COOBITHH, 0OCYXIEHUE MPUMEPOB CIyYaifHBIX COOBITHH,
Ciyuaiiabre MajJoOBEepPOSITHBIX ~ M MPAKTUYECKH  JOCTOBEPHBIX
coObITHSI. CIy4aiiHBIX COOBITHIL, UX POJNH B TOPHUPOAEC U KU3HU
BepositHocTH U | 4yermoBeKa.
YaCTOTHI.
Knaccuyeckue
MOJICIIH TEOPUH
BEPOSITHOCTEM:
MOHETa u
UrpagbHasi KOCTb.
OnucarenbHas cra- | OTKIOHEHHS. https://resh.edu.
OcBanBaTh TOHSTHSI: [MCTICPCHS ¥ CTaHAAPTHOE -
THcTHKA. PaccenBa- | J{ucnepcus ru/subject/lesso
OTKJIOHCHHE, HCIONIb30BaTh ITH XaPAKTCPHCTUKH IS
HHe JaHHBIX YHCIIOBOTO Habopa. n/691/
OITHCAHUSI PACCEHBAHMS TAHHBIX.
(44) CranmapTHOE 1OI1,
BbiiBHraTh TrHIOTE3bI 00 OTCYTCTBUH WIIH HAITHYHH
OTKJIOHEHHE SAKnacc
CBA3HU IO JyarpaMmam pacCceuBaHUs.
YHCIIOBOTO Habopa. OTKpbITast
CTpouTh JauarpaMMbl PacCEeMBaHMS IO HMEIOIIUMCS
JuarpamMMsl IIKOJIa
JaHHBIM, B TOM YHCJIE C IIOMOIIBIO KOMIIBIOTEPA.
paccenuBaHusl.
MHuoxkecTBa MHnoskecTBO, https://resh.edu.
(4 v) TIOJTMHOYKECTBO. ru/subject/lesso
Ornepanuu Haj OcBanBaTh MOHATHS: MHOXECTBO, DJIEMEHT MHOXe- | N/691/
MHO>KECTBaMM: CTBa, NOJAMHOKECTBO. HOII,
00BeIMHeHHUE, BeInoyiHATH omepauuu HaJx MHOXecTBaMu: 00be- | SKiace
nepeceveHue, JMHEHHE, TNepecedeHue, ponosHenue. Mcemosab3oBath | OTKpbITas
JIOTIOJTHEHHE. CBOMCTBA! MepEeMECTUTEIBHOE, coyerarenpHoe, | IMIKoJa
CaoiicTBa pacnpezienuTenabHOE,  BKIOYeHHs.  Mcemosab3oBaTth
ornepanui Hajl rpaduyeckoe MpeAcCTaBICHUE MHOXKECTB TPH OMHCAHUU
MHOYKECTBAMHU: peaJIbHBIX [IPOLIECCOB U SBJICHUH, IIPU PELICHUU 3a/1a4 U3
HEePEMECTUTEIBHOE, | APYTUX YUeOHBIX MPEIMETOB U KYPCOB.
coyeTaTeNnbHoe,
PacIpeaeIuTeIbHO
¢, BKIIIOUCHUSL.
I'papuaeckoe
npeJcTaBlICHHE
MHOXKECTB
BepositTHoCTH DremMeHTapHbIC OcBauBaTh MOHSATHS: 3JEMEHTapHOEe coObIiTHE, ciy- | https://resh.edu.
ciryqaitHoro cobOprtsi.  Cryuwaii- | waifHoe coObITHE Kak COBOKYIHOCTh Omarompusit- | ru/subject/lesso
co0bITHA HbIE COOBITHSA. | CTBYIOIIMX 3JIEMEHTAPHBIX COOBITHI, paBHOBO3MOXHBIC | N/691/
(6 u) bnaronpuaTcTByo- | 31eMeHTapHbBIE COOBITHS. LOI1,
mue 3eMeHTapHbie | PemaTth 3agaum Ha BbIYMCIIEHHE BeposiTHocTed co- | SIKiace
COOBITHSL. Bepo- | ObITHii 1O BEpOSITHOCTAM 3JEMEHTapHbIX coObITHi | OTKpBITAs
SATHOCTH COOBITHH. | CIIy4aifHOIrO OIIBITA. IIKOJIa

OmeiTel ¢ paBHO- | Pemarh 3agaym Ha BBIYMCICHHE BEPOSTHOCTEH CO-

BO3MOKHBIMH OBITHIi B OIBITAX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU

3JIEeMEHTaPHBIMH COOBITHSMH, B TOM YHCJIE C OMOIIBIO KOMIIBIOTEPA.

COOBITHSAMH. IMpoBoauTH M M3y4YaTh OMBITHI C PABHOBO3MOXKHBIMH

Cry4aiiHblid BBIOOD. | MEMEHTAPHBIMH COOBITHAMH (C HCIIOIb30BAHHEM MOHET,

IIpaxkTnueckas WTpaJbHBIX  KOCTEH, Jpyrux Mojened) B  Xoje

pabora «OmBITBI C | MPaKTHYECKOH pabOTHI.

PaBHOBO3MOKHBIMH

AIIEMEHTAPHBIMH

COOBITHSIMI
Beenenue B Teopuio | Jlepeso. CgpoiictBa | OcBauBaTh MOHATHS: JepeBo Kak rpad 0Oe3 mukima, | https:/resh.edu.
rpados (4 yaca) JiepeBa: BHUCsYasi BeplurHa (JIKCT), BETBb JepeBa, MyTh B JIepeBe, | ru/subject/lesso

€MHCTBEHHOCTh JIMaMeTp JepeBa. n/691/
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myTH,
CyIIIECTBOBaHHE

BHCSIYEH BEpIIMHBI,
CBSI3b MEXIY
YUCJIOM BEpPUIUH H

M3yuyaTs cBOMCTBa JAcpeBa: CyLIECTBOBAHUE BHCSUYEH
BEPIIMHBI, E€AWHCTBEHHOCTh IIYTH MEXAY OBYMs
BEPIIMHAMH, CBA3b MEXIY YHCIOM BEPLIMH M YUCIOM
pEodep.

Pemiatp 3ajaym Ha MOMCK M MEpeYUCICHUE MyTel B

HOH,
SAKnace
OTKpBITas
IIKOJIa

YHCIIOM pébep. | nepeBe, ompenesieHHE YWCIA BEPIIMH WM pédep B
[IpaBuio JepeBe, 00xoj OWHApPHOTO JaepeBa, B TOM YHCIE C
YMHOKEHUS MPUMEHCHUEM MPABHJIA YMHOXKEHUSI
Curyuaiinbie [IpOTHBOMOIOXKHOE https://resh.edu.
coObITus (8 yacoB) | coObITHE. OcBauBaTh NOHSITHSI: B3aMMHO IPOTHUBOIOJOXKHBIE | ru/subject/lesso
Juarpamma COOBITHS, Olepanuy Hax COOBITHAMH, oObemuHeHHe W | N/691/
Diinepa. nepecedeHne coOBITHH, muarpamma Oitnepa (Ditmepa— | LIOII,
O0bennHeHne u | Benna), COBMeCTHbIC 1 HECOBMECTHBIE COOBITHSI. SIKmacce
nepeceueHIe H3yyaTh TeopeMbl O BEpPOSTHOCTH OObeAnHEHUs AByX | OTKpbITas
COOBITHIA. COOBITHIT ((DOPMYIIBI CTIOKECHHUS BEPOSTHOCTEH). IIKOJa
HecoBmecTHbIe Pemats 3amaud, B TOM 4YHCJIC TCKCTOBBIC 3a7aydl Ha

cobObrTus. dopmyna
CIIOKCHHUS
BEPOSITHOCTEM.
IIpaBuno
YMHOKEHUS
BEPOSITHOCTEM.
YcaoBHas
BEPOSTHOCTb.
HezaBucumeie
COOBITHS.
IIpencraBnenue
CIIy4yaliHOTO
JKCIIEpUMEHTA B
BUJIE IepeBa

oIpezieJIeHUe BEpOSITHOCTEH 00bEIMHEHHUS 1
nepeceyeHust COOBITHI C MOMOIIBIO YUCIIOBOW MPSIMO,
JquarpaMm Oiiepa, GopMyJIbl CI0XKEHHsT BEPOSTHOCTEH.
OcBanBartsb TIOHSATHSA: MIPaBUIIO YMHOXKEHUS
BepOHTHOCTeﬁ, ycCJioBHast BCEPOATHOCTb, HE3aBUCUMBIC
COOBITHS IEPEBO CIYYaHHOTO OIBITA.
H3yuatrp cBoiicTBa (ompeaercHHs)
COOBITHIA.

Pemate 3agaum Ha oOmpeAesieHWE W HCIOJIb30BaHHE
HE3aBUCHMBIX COOBITHH.

Pemath 3a1a4n Ha MOKWCK BEPOSTHOCTEH, B TOM UHCIIE
YCIOBHBIX, C HCIONb30BAaHHEM JepeBa CIy4aiHOIro
OIIbITa

HC3aBUCHUMBIX

O6o6eHue, [pencraBnenue IMoBTOpsATH H3yYeHHOE © BBICTPpamBaTh cucremy | https://resh.edu.
cHCTeMAaTH3ALMs JIAHHBIX. Onuca- | 3HaHUIA. ru/subject/lesso
3HAHUH TeNbHas Pemath 3a1a4u Ha MPEICTABICHUE U OMUCAHKE TaHHBIX | N/691/
(4 9) CTaTUCTHKA. C TIOMOUIbIO M3YyYEHHBbIX xapakrepucTuk. Pemars | LIOII,
I'padwr Bepo- | 3agaum ¢ npumeHeHHEM TpadoB. SAKnace
ATHOCTB Pemarp 3agaym Ha HaxOXJICHHE BEPOATHOCTH cCiy- | OTKpbITas
CITy4aifHOTO YaHOTO COOBITHSI MO BEPOSITHOCTSIM 3JIEMEHTapHBIX | IIKOJIA
COOBITHSL. One- | coOBITHH, B TOM YHCJIE B ONBITAX C PAaBHOBO3MOKHBIMHU
MEHTBI 3JIEMEHTAPHBIMU COOBITHAMHU.
KOMOHMHATOPUKH Pemiate 3amaum  Ha HAXOXKICHHE BEPOATHOCTEH
00BeIMHEHNUS W TIepeCeYeHUs] COOBITHUH, B TOM YHCIE
HE3aBUCHMBIX, C  HCIOJB30BAaHHEM  TpapHUecKUX
MIPEICTAaBICHUH U JepeBa CIy4aifHOTO OTIbITA.
Pematp 3a5a4u Ha nepevrciIeHne KOMOMHAIMN (dncia
MePeCcTaHOBOK, YHCJIa COYETaHWH), Ha HaXOXKJICHHE
BEPOSITHOCTEH coObITHI c MIPUMEHECHNEM
KOMOMHATOPUKH, B TOM 4YHCJIE€ C HCIIOJIb30BAHHEM
tpeyronsHuka [lackans
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
9 KUIIACC «BEPOSTHOCTB U CTATUCTHUKA»
Ha3zBanue pasaena OcHoBHOe OcHoOBHBIE BUBI /1eSITEILHOCTH 00y4al0IHXCHA Hcnoan3oBanue
(Tembl) Kypca coJepxaHue 3JIEKTPOHHBIX
(4ucy10 YacoB) (uudpoBbIX)
o0pa3oBaTe/ibHbI

X pecypcoB
MoBTopenue kypca | IlpencrasieHue MoBTOpsiTH W3yuecHHOEC ¥ BbICTpamBaTh cucremy | https:/resh.edu.ru
8 Ki1acca nagaeix. Onuca- 3HAHUM. /subject/lesson/69

(4 9) TenbHas cTaTUCTUKA. | PemiaTrh 3amaym Ha mpeacTaBieHue W omucanue | 1/
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Omnepanuy Hax JIAHHBIX. 1OIT,
COOBITHSIMH. Pemars 3amauum Ha HaxoxzaeHue BeposatrHocted | SKiace
HesaBucumocTts O0OBEANHEHUS] U TEPEeceUeHns] COOBITHH, B TOM umncie | OTKpBITas KO
coOBITHI HE3aBHCUMBIX, C HUCIIOJb30BaHHEM TpadUUecKUX
MIPECTaBICHUN U JiepeBa CIy4aiiHOro OIbITA.
Pemarp 3amaum Ha [epednclIeHHE KOMOWHALMiA
(uucna mepecTaHOBOK, 4YMCIA COYETaHWH), Ha Ha-
XOXKIECHUE BEPOSITHOCTEH COOBITUH C INPUMEHEHHEM
KOMOMHATOPUKHM, B TOM YHCJIE C HCIOJb30BaHHEM
TpeyroabHuka Ilackas
DJ1eMeHThI [MepecraHoBKH. https://resh.edu.ru
OcBauBaTh NOHATHA: KOMOHMHATOpHOE IIPABUIIO -
xomOunaropuku (4 | daxropuai. . [subject/lesson/69
YMHOKCHUS, YHNOPSJO4YEeHHAas mapa, Tpolka 0OBEKTOB,
q) CodeTaHus U YUCIIO 1
o NepecTaHoOBKa, (haKTOpuana 9YWcia, COYETaHUE, THCIIO
COYCTaHHUH. . 1OI1,
COYeTaHuH, TpeyroabHuK Ilackans.
TpeyroiabHUK SAKnace
PemaTh 3agaumM Ha MEPEUUCICHUE YHMOPSIJOYEHHBIX
ITackans. . | OTKpbITas MmKONa
nap, TpoeK, NepeunucIeHue epecTaHOBOK U COUeTaHU
IIpakTnueckas
aGota 9JIEMEHTOB Pa3IMYHBIX MHOXKECTB.
p Pemartp 3ana4ym Ha NpuUMEHEHHUE YMCIa COYETaHUH B
«Bpruucnenue ..
N anredpe (cokpaménnoe YMHOKEHHE, OuHOM
BEPOSATHOCTEH C
Hrrotona).
HCTIOb30BaHUEM
Pemath, npuMeHsisi KOMOMHATOPHUKY, 3a/1a91
KOMOMHATOPHBIX .
byHKmit Ha BBIYHCICHHE BEPOSATHOCTEH, B TOM 4UHCIE C
Y TIOMOIIIBIO JIEKTPOHHBIX TAOJIHNI] B XO€ MMPAKTUIECKON
JIEKTPOHHBIX
paboTsI
TAOIUI
TeomeTpuueckast I'eomerprueckas https://resh.edu.ru
BEpPOSITHOCTH BEPOSITHOCTb. OcBanBaTh NOHATHE TEOMETPUYECKON BepoaTHOCTH. | /subject/lesson/69
(4 4) Ciyvaiineiii  BbIOOp | PemiaTp 3agaum Ha HaxoxIeHHe BeposTHocted B | 1/
TOYKM M3 (UIYpBl Ha | OMbBITAX, IPEACTABUMBIX Kak BbiOop Touwek wu3 | LIOII,
ITOCKOCTH, U3 | MHOTOYTOJbHUKA,  Kpyra, oTpeska wium  ayru | SIKmace
OTpe3Ka, U3 IYI'H | OKPYKHOCTHU, YUCIOBOTO IIPOMEXKYTKA OTKpbITas MIKOIA
OKPY>KHOCTH
Wcnpitanue. Yenex u | OcBauBaTh NOHSTHSI: HCHbITaHWe, 3jeMeHtapHoe | https://resh.edu.ru
HcnbiTanus Hey/1ava. Cepust | cobbiTe B wmcrmbiTanuu (ycrex W Heynada), cepus | /subject/lesson/69
Bepuyaan HCHBITAaHUI JI0 | UCIIBITaHHH, HACTYIUICHHE IIEpBOrO ycrnexa (Heyzpauu), | 1/
(6 1) IIEPBOIO ycnexa. | cepus ucnbelTaHui bepHynmm. HoI11,
UcnbiTanus PemaTs 3agaum Ha HaxoxJeHHe BeposiTHocTed co- | SAKiace
Bbeprymmm. OBITHIT B CepUM MCHBITAHUH JI0 TIEPBOTO ycrexa, B ToM | OTKpbITas KO
BepositHocTn 4yucie C TpPUMEHEHHEM (OpMYyIBl CyMMBI  T'€O-
COOBITHH B  CEpUH | METPHUYECKOM MPOTPECCHH.
HUCTIBITAHUN Pematp 3agaum  Ha HAaXOXKJIEHHME BEpPOSTHOCTEH
bepnyinu. SIEMEHTAPHBIX COOBITHI B CepHM HUCHBITAaHUN bep-
[IpaxTuueckas HYJUTH, Ha HAXOXKJCHHE BEPOSITHOCTH OIPEAeNEHHOTO
paboTta «lcmpITaHus | 4MCla YCIEXOB B CEpHUH HCHBITaHWNA bBepHymmu.
Bepnymnm». HN3yyaTts, B X0Je NpaKTHYecKOWd padoThl, B TOM
YHpclIe C TMOMOIIBI0 ITU(PPOBBIX PECYpCOB, CBOWCTBA
BEPOSITHOCTH B CEPUU UCTIBITAaHUH bepHymm.
Cuayuaiinas Curyuaiinas OcBoNTH MOHATHSA: ClIy4aiiHas BeJIWYWHa, 3HaueHue | https://resh.edu.ru
BeJIMYMHA BEJINYNHA U CITy4aifHON BENMYHUHBI, pacrpe/ieiieHue BeposTHocTeld. | /subject/lesson/69
(6 9) pacripezeneHue H3yuath m 00CY:KIaTh TPUMEPbI AUCKPETHBIX U He- | 1/
BEPOSATHOCTEH. MIPEPBIBHBIX CIIydailHBIX BeIU4UH (pocT, Bec yenoseka, | LIOII,
Maremarnueckoe YHUCJIEHHOCTh  HaceJeHus, Japyrue  u3MmeHumBble | SIKiace
OKHTaHUE BEJTMYMHBI, PACCMATPUBABIINECS B Kypce CTATUCTHKH), | OTKphITas mkona
JHCTIepCus MOJICTBHBIX ~CIIyYalHBIX BEJIWYHMH, CBSA3aHHBIX CO
ciay4aiiHoi CITyJalHBIMH ONBITaMH (OpOCaHNEe MOHETHI, UTPATEHON
BenuuHEL. [IprMepsl | KOCTH, CO CiydaifHBIM BEIOOPOM H T. H.).
MaTeMaTHIECKOTO OcBanBaTh NOHATHS: MaTeMaTHYECKOe OXKHIAHUE
0XKHJTaHUS KaK Cly4yallHOM BEIMYUHBI KaK TEOPETHYECKOEe CpeHee
TEOPETHYECKOTO 3HAUEHHE, JUCIEPCHsl CIyYailHOW BENMYMHBI Kak

CpCAHCIO 3HAYCHUS

AHAJIOT JUCTICPCHU YHUCIIOBOT'O Ha60pa.

Pabouas mporpamMma 1mo MaTeMaTHKe OCHOBHOTO 0011ero oopasoBanust MBOY «Illkoma Ne 109»

53



https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/
https://resh.edu.ru/subject/lesson/691/

BEJIMYHHEI.
TlonsaTue o 3axkoHe
OOJIBIIINX YHCE.
H3mepenue
BEPOSITHOCTEH C
IIOMOIIIBIO YacTOT.
[Ipumenenue 3akoHa
OOJIBIIIUX YKCEN.

PemaTh 3asa4yM Ha BBIYMCICHHE MaTEMAaTHYECKOTO
OXKHMJIaHUS W JUCHEPCUH UCKPETHOM CllydailHOM
BEIMYMHBI TI0 33JIaHHOMY pAacIpeAeiICHHI0, B TOM
yycle 3a/4ad, CBA3AHHBIX CO CTpaXxOBaHMEM U JOTe-
pesiMHu.

3HAKOMHUTBCH C MaTEeMaTHYECKUM OXUJAHUEM U
Jucrepcrueil HeKOTOPBIX PacHpeeseH, B TOM YUCIIe
pacrnpenieneHuss  CIy4alHOM — BEIMUUHBI  «4HCIIO
yCcIexoB» B cepuu ucnblTaHui bepryinu. M3ydarsb
YaCTOTY COOBITHS B MOBTOPSIOLIMXCSA —CIyYaiHBIX
OIIBITAaX KaK CIIy4alHYIO BEIUUUHY.

3HaKOMUTBCH C 3aKOHOM OonmbImmx uucen (B (opme
BepHymnm): mpu OOJBIIOM YHCIIE OMBITOB YacTOTa
COOBITHS OJTM3KA K €r0 BEPOSITHOCTH.

Pemats 3agaum Ha u3MEpeHHE BEPOSTHOCTEH C MO-
MoIplo yacToT OO0cyskaaTh poib 3aKoHA OOIBIIMX
qucesl B 000CHOBAaHMH YaCTOTHOTO METOJa M3MEPEHHUS
BEPOSITHOCTEH.

OO0cysnaTh 3aKOH OOJBIINX YHCEN KaK IPOSBICHHE
CTaTUCTUYECKOM  yCTOMYMBOCTM B  HM3MEHUYUBBIX
SIBTICHUSIX, POJIb 3aKOHA OOJIBIINX YHCEI B TIPUPOAE U B
KHM3HU YeJIOBEKa.

0O6001eHne,
KOHTPOJIb.
(10u)

[IpencraBnenue
JTAHHBIX. Omnuca-
TellbHAsl CTaTHUCTHUKA.
BepostHoCTh
ciay4yaiiHoro
COOBITHS. DJIEMEHTHI
KOMOHWHATOPUKH.
Cnyuaiinple  Bemu-
YUHBI i
pacnpeeneHus

IoBTOPATL H3YYEHHOE U BBICTPAMBATHL CHCTEMY
3HAHUH.

Pemate 3agaum Ha TNPEACTABICHUE U ONHCAHHE
JTAaHHBIX.

PemiaTs 3aga4uM Ha HaXOXKIEHUE BEPOSTHOCTEH CO-
OBITHIf, B TOM YHCJIC B OMbBITAX C PaBHOBO3MOXKHBIMU
3JIEMEHTapHbIMU COOBITHSMH, BEPOSTHOCTEH
OOBCIUHCHUSI W TEPECCUCHUS] COOBITHIA, BBIUYUCIIATH
BEPOSATHOCTH B ONBITaX C CEPUSIMHU CIIy4alHBIX
HUCIBITAaHUH.

https://resh.edu.ru
[subject/lesson/69
1/

L0,

SIKnacc
OTKpbITas IMIKOIA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 110 KJIACCAM

MPOBEPSIEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA30OBATEJIbHON ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMS U

IJIEMEHTOB COAEPKAHUSA 10 MATEMATHUKE

B denepanpHBIX U perMOHANBHBIX MPOIEAYPAX OINEHKH KadecTBa 0Opa30BaHMs HCIOJB3YETCS
nepedeHb (Koau(duKaTop) pacmpeleNieHHBIX 10 KlaccaM TPOBEpSeMBbIX TpeOOBaHWHA K
pe3yibTataM OCBOEHHUS OCHOBHOW 0Opa3oBaTeNbHOH IPOTrpaMMbl  OCHOBHOTO  OOIIETO
00pa30BaHUs U 3JIEMEHTOB COJIEP>KaHuUs IO MaTeMaTHKE.

[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUSI OCHOBHOM

o0pa3oBaTeNnbHOM MPOrpaMMEI (5 Kirace)

Kon [IpoBepsiemble PeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO 00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus
pe3yibTaTa
1 Yuciia 1 BIYUCICHUS
11 [lonumath W NOpPaBUIBHO YHNOTPEONATH TEPMHUHBI, CBS3aHHBIE C
' HaTypaJbHBIMU YUCJIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMU
19 CpaBHHMBaTh H yIOPSAOYMBATH HATypaJbHbIC YHWCIA, CpPaBHUBATh B
' MPOCTEHIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATHYHBIE TPOOH
CoOTHOCUTH TOYKY Ha KOOPAUHATHOM (YUCIOBOHM) mpsiMOil ¢
1.3 COOTBETCTBYIOIIIMM €U YHUCIOM U M300pakaTh HaTypaJbHBIE YHCIIA
TOYKaMH Ha KOOPJMHATHOM (YUCIIOBO) MpsIMO
14 BreimmonusaTe apudmernyeckue NEHCTBUS C HATypaJbHBIMH YHCIAMH, C
' OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEHIIINX CIydasx
1.5 BrInoHATE TPOBEPKY, TPUKUJIKY PE3YJIBTATA BHIYUCICHUH
1.6 OxpyrisTh HaTypaibHbIE YHCIIA
2 Pemrenne TeKCTOBBIX 3a1a4
21 Pemarp TekcToBbIe 3aaun apuPMETUYECKUM CIOCOOOM U C TMOMOIIBIO
' OpPraHU30BAaHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOKHBIX BAPUAHTOB
29 Pemate 3amaum, comepskamue 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEITUYHHBI:
' CKOPOCTb, BpEMsl, paCCTOSIHUE, 1IeHa, KOJINYECTBO, CTOUMOCTh
23 Hcnonb30BaTh KpaTKUE 3amlKCH, CXEMBbI, TaOMUIbI, OOO3HAYCHUS TIPU
' perieHuu 3ana4d
[Tonp30BaTbCsl OCHOBHBIMH €AMHHUIIAMH HW3MEPEHHUs: II€HBI, MAaccChl,
24 paccTosiHusl, BPEMEHHU, CKOPOCTH, BbIpaXaThb OJHU €IUHUIbI BEIMYHUHbI

qyepes Apyrue
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2.5

W3BnekaTh, aHAIU3UPOBATh, OLIEHUBATH UH(OPMAIIHIO, TPEICTABICHHYIO B
Tabnulie, Ha cTON0YATON AMarpaMMme, HHTEPIPETUPOBATh MPEICTaBICHHbBIE
JTaHHbIE, MCII0JIb30BaTh JaHHBIC IIPU PEILICHUH 3aa4

Hal"J'IH,I[Haf[ TCOMETpUA

3.1

ITonp30BaThcs I€OMETPUUYECKUMM IMOHATUSMH: TOUKa, NpsiMasi, OTPE3OK,
JIy4, YIOJ, MHOTOYT'OJIbHUK, OKPYXHOCTb, KPYT'

3.2

[TpuBoANTH TPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUpPA, UMEIOUMX (opMy
U3YYEHHBIX F€OMETPUYECKUX (pUryp

3.3

Hcnonb30BaTh TEPMHUHOIOTHIO, CBA3AHHYIO C yIjaMH: BEpIIMHA CTOPOHA;
C MHOIOYroJbHUKAaMHU: YIoJ, BEpUIMHA, CTOPOHA, JHaroHalb; C
OKPY>KHOCTBIO: pajinyc, TUaMeTp, LICHTP

3.4

N300pakaTh M3yuyeHHbIE I'€OMETpHUYECKHe (UIYpbl Ha HEJIMHOBAHHOW U
KJIeTYaTOl Oymare ¢ TOMOIIBIO IUPKYJIIS ¥ THHEHKH

3.5

HaXOI[I/ITB JJIMHBI OTPE3KOB HCIIOCPCACTBCHHBIM U3MEPCHHUEM C ITOMOIIBIO
JMHEWKH, CTPOMTh OTPE3KH 3aJlaHHOW JUIMHBI, CTPOUTH OKPYXHOCTb
3aJ[aHHOTO pajnyca

3.6

Hcnons30BaTk CBOKMCTBA CTOPOH U YIVIOB NPSAMOYTOJIbHUKA, KBagpara s
UX IIOCTPOCHUSA, BBIYUCIICHUS IIIOIIAAN U IEPUMETPA

3.7

Bbruucnate mepuMeTp M IUIOMIAAbL KBaJapara, MPsSMOYrojbHHKA, (QUryp,
COCTABJICHHBIX M3 IPSIMOYTOJILHUKOB, B TOM 4HCIIe GUTYDP, H300paKCHHBIX
Ha KJIeT4yaToi Oymare

3.8

ITonp30BaThCS OCHOBHBIMU MCTPUYCCKUMHU CAUHHULIAMU U3MEPCHUA NJINHBI,
IIoIaAu; BbIpaXXaTb OJAHU CAUHULIBI BEJIMYUHBI YCPE3 APYTrUc

3.9

Pacnio3naBate mapasuienenunen, KyO, HMCIOJIb30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, pedpo, TrpaHb, U3MEPEHMs;  HAXOAUTb  H3MEPEHHUS
napajenenunena, kyoa

3.10

Berancnars o0beM KY68., napajjiejicnmIiicqa 1mo 3aJaHHbIM HU3MCEPCHUAM,
IMOJIB30BATbLCA CAVMHUIIAMU U3MCPCHU A o0beMa

3.11

Pemrate HecaoXKHEBIC 3aa4u Ha U3MCPCHUC TCOMCTPHYCCKUX BCJINYHMH B
MPAKTUYCCKUX CUTYyAUAX

IIpoBepsieMble AIeMEHTHI cosiepkaHust (5 Kiace)

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA

HarypanbHble unciia u HyJb

1.1

HarypanbHoe wumcnmo. Psaa nHarypampHbeix uymcen. Yucino 0. M3obpaxenue
HaTypaJbHBIX YHCET TOYKaMHU Ha KOOPAWHATHOM (UHCIIOBOM) MO
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[To3uunonHas cucreMa cuucieHus. Pumckas Hymepanusd. Jlecatuunas cucrema

1.2
CUHCTICHUS
13 CpaBHeHHME HATypajbHBIX YHCEN, CPABHEHUE HATYPAIbHBIX YHUCENT C HYJEM.
' OxpyriieHre HaTypaJIbHbIX YUCell
Crnosxenue, BIYMUTaHUE, YMHOXKEHUE U JIeJICHHE HATypaibHBIX uncen. CBOWCTBO
14 HyJsi TPU CIOKCHHH, CBOHCTBA HYJIS W CIUHUIBI TPU yYMHOKCHHH.
' [lepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CIOKEHUS H
YMHOKEHHSI, paclpeeIUTeIbHOE CBOMCTBO (3aKOH) YMHOKEHUS
15 Hcnons3oBanue OykB 1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA W 3aIlHCH
' CBOMCTB apu(METUUECKHUX JECHCTBUIA
16 JlenuTenu U KpaTHbIE YKCIIa, pa3oKeHUue Ha MHOXKUTENU. [IpocThie 1 cocTaBHBIE
' yucina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom
17 Crenenb ¢ HaTypaJbHBIM MTOKA3aTEJIeM. 3alliCh YUCIIA B BUJE CYMMBI Pa3psiIHBIX
' claraeMbIX
UucnoBoe BeIpakeHHEe. BrrunciieHne 3HaueHUH YMCIIOBBIX BBIPAKEHUM, TOPSIA0K
18 BBITIOJIHEHUS IeHcTBU. VCronp30BaHNe MIPU BBIYUCICHUSAX TEPEMECTUTEIILHOTO
' U COYETATENIbHOTO  CBOMCTB  (3aKOHOB)  CJIOXKEHHS M yYMHOXXEHUS,
pacnpeeuTeIbHOTO CBOMCTBA YMHOKECHHUS
2 Hpobu

IIpencraBnenue o ApoOH Kak crocode 3anmucu 4yacTu BelnUurHbl. OOBIKHOBEHHbBIE
npobu. IlpaBuibHBIle W HempaBwibHBIE JApoOH. CwmemanHas — JApoOb,
2.1 NPEJCTaBICHUE CMEIIaHHOW poOM B BUJE HEMPAaBUIBHOM ApOOM U BbIIEIEHUE
L[EJI0M YacTH YMCIiIa U3 HEMpaBUIbHOM apoOu. M3o0paxenue npobeii ToukaMu Ha
YUCIIOBOM IIPSAMOU

OcHoBHoe cBoiicTBO ipodu. Cokpatienue apoOeil. [Ipusenenue qpodu kK HOBOMY

2.2 9
3HameHateno. CpaBHEeHHE apodeit

CnoxxeHue M BblUMTaHUE JpoOeil. YMHOXKEHHE U JeleHue aApoOei, B3auMHO-

2.3
oOpatHble 1pobu. HaxoxxeHrne 4acTH LeIoro U LeJIoro Mo €ro 4acTH

Hlecatuunas 3anuck apobOeil. IlpencraBnenue necaTUYHON JpoOu B BHIE
2.4 OOBIKHOBEHHOU. HM300pa’keHue IecATUYHBIX ApoOel TOYKaMu Ha YHCIOBOM
npsMoil. CpaBHEHHE IECATHUHBIX IpoOei

Apudmerndeckre ACHCTBUS € JECATUYHBIMH  JIpoOsimu.  OKpyrieHue

2.5 .
JECATUYHBIX IpOo0ei
3 Permrenne TekCTOBBIX 3a1a4
3.1 Pemenue TekCTOBBIX 337124 apu(PMETHIECKUM CITOCOOOM
39 Pemenne normyeckux 3amau. Permenwe 3amay mepeGoOpoM BceX BO3MOKHBIX

BapHWaHTOB. Hcmonn3oBanne IIpU pCUICHUH 3a1a4 T36J'H/IH n CXEM
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Pemenune 3anmad, conxep)kaliMX 3aBUCHUMOCTH, CBS3BIBAIOIINME BEIMUYUHBL
33 CKOPOCTb, BpEMs, PACCTOSIHUE, LEHY, KOJWYECTBO, CTOMMOCTb. EquHUIIBI
' U3MEpEHUs: Macchl, 00beMa, LEHBI, PACCTOSHUSA, BPEMEHH, CKOpocTU. CBs3b
MEXy €IMHALAMU U3MEPEHUSI Ka)KI0M BETNYMHbI
3.4 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpOOH
3.5 [IpencraBnenue JaHHBIX B BUJE TaOIUII, CTOIOYATHIX AUArpaMM
4 Harmsnnas reomerpus
Harnsinneie npeacrasieHus o Gpurypax Ha IUIOCKOCTH: TOYKa, HpsAMasi, OTPE3OK,
4.1 JIy4, Yroj, JIOMaHas, MHOTOYI'OJBHHUK, OKPYKHOCTb, Kpyr. Yroia. Ilpsmoii,
OCTpBIH, TYIIOM U pa3BEPHYTHIN yIJIbI
42 JlnuHa oTpe3Ka, METPUYECKHUE EIMHMIBI JUIMHBL. JlIMHA JIOMaHOW, IEpPUMETP
' MHOIOYrojpHUKa. MI3MepeHne nu nocTpoeHne yriioB ¢ IOMOILBIO TPAaHCIIOPTHPA
43 Harnsinaele npencraBiaeHus o (Qurypax Ha IUIOCKOCTU:  MHOIOYTOJbHUK,
' PSIMOYTOJIBHUK, KBaJpaT, TPEYTOJBbHUK; O PABEHCTBE (pUryp
N3o0paxenne ¢uryp, B TOM uucie Ha kierdatod Oymare. Ilocrpoenue
4.4 KOHGUrypauui u3 4actedl npsiMoil, OKpY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYaTOM
Oymare. Micnonp30BaHne CBOHCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHKA, KBaJpaTa
[Inomane  NpsAMOYroJbHUKA W MHOTOYIOJBHUKOB,  COCTaBJIEHHBIX U3
4.5 NPSIMOYTOJIBHUKOB, B TOM 4Hclie GUTyp, N300paKeHHBIX Ha KIeT4yaTol Oymare.
Enaununb! usmepenns mionanu
Harnsinaele npencTaBieHUs O MPOCTPAHCTBEHHBIX (QUrypax: MpsIMOYTOJbHBIN
46 napajuienenunesn,  kKy0, MHororpaHHuku.  M3o0paxkeHue  mpocTenmmx
' MHOTOrpaHHUKOB. Pa3BepTku kyOa u mnapamnenenunena. CosgaHue Mojeneit
MHOTOTPaHHHUKOB (13 Oymaru, MpoOBOJIOKH, IJIACTUJIMHA U IPYTHX MaTepUasoB)
4.7 O6beM mpsIMOYTOJIBHOTO NIapajuienenunena, kyoa. Enunuiel namepenus oobema
[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenbHOM nporpaMmsl (6 kiacc)
Kon ITpoBepsieMble TpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOMN
MIPOBEPSIEMOTO 00pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
pe3yJprarta

Yucaa ¥ BEIYMCICHUS

3HaTh ¥ MOHUMAaTh TEPMUHBI, CBSI3aHHbIE C PA3IMYHBIMU BHJIAMH YUCET U
crocobaMy WX 3amuCcH, MEpPexXoauTh (eclu 3TO BO3MOXKHO) OT OJHOM
(bopMBI 3anMCH YKciIa K APyron

CpaBHI/IBaTI) n ynopdaaodyuBaTb LEJIBIC YHCIIA, OOLIKHOBEHHEIE U
JACCATUYHBIC I(pO6I/I, CpaBHHUBATDL YUCJIa OJHOI'O U pa3HbIX 3HAKOB
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BBIHOJ'IHSITI:, COoUCTasA YCTHBIC W IMUCBMCHHBLIC IMPUCMBI, apI/I(l)MCTI/I‘IeCKI/Ie

1.3 NEHCTBUS C HATYpaJbHBIMM M IIEJIBIMH YWCIaMH, OOBIKHOBEHHBIMH W
JECSITHYHBIME JIPOOSMU, MOJIOKUTEITLHBIMUA U OTPUIATEILHBIMH YHCIIAMU
BbruncnsaTe 3HaYEHUS YHMCIOBBIX BBIPAKEHUM, BBIIOIHATH HMPUKHUIAKY U

1.4 OILICHKY pe3yJbTaTa BBIYUCIICHUH, BBIOJHATH IPEOOPA30BAHUS YUCIOBBIX
BBIPOKCHHUI Ha OCHOBE CBOMCTB apu()METHUCCKHUX JICHCTBHMA

15 OxpyryisTh 1ieNible YKcia U JeCSITHUHbIe APOOU, HaXOIUTh MPUOIMKEHUS

' YHCET
CooTHOCUTH TOYKY Ha KOOPJMHATHOM NPSMOM C COOTBETCTBYIOLIUM €M

1.6 YUCIOM U H300pakaTh 4YHClIa TOYKaAMH Ha KOOPIMHATHOW MPSMOii,
HaXOJUTh MOIYJTb YUCIIA

17 COOTHOCUTH TOYKY B MPSIMOYTOJIBHOW CHCTEME KOOpIWHAT C

' KOOpJIUHATAMH STOW TOUKH
18 OxpyryisTh 1enble Ynuciaa U JAeCATHYHbIe APOoOU, HaXOMUTh MPUOIMKEHUS
' YHCET

2 UwrcnoBbie M OYKBEHHBIC BBIPAKEHUS
[Tonnmare W ymoTpeOISATh TEPMUHBI, CBS3aHHBIC C 3alKCHIO0 CTEIICHU

2.1 4yclia, HAaXOJUTh KBaApaT U KyO YHCIa, BHIYUCISATH 3HAUEHUS YHCIOBBIX
BBIPKCHUH, COJIEPIKAIUX CTCIICHU

29 [Tonb30BaTbcs MpU3HAKAMH JETUMOCTH, DPACKIabIBaTh HATypalbHbIC

' YHUCJIa HA IPOCTBIE MHOXKUTEIN

2.3 [Tonmp30BaTbest MacmTaboOM, COCTABIISATH MPOTIOPIIMN M OTHOIIICHHSI
Hcnonms3oBate  OykBBI  uis  OOO3HAYCHWS  YHUCEN TPH  3allkCH

24 MaTEeMaTHYeCKUX BBIPAKEHUHN, COCTaBIATh OYKBEHHBIC BBIPAKEHUS H
(hopMyIIbI, HAXOUTH 3HAYCHUS OYKBEHHBIX BBIPAKCHUN

2.5 Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA

3 Permrenne TeKCTOBBIX 3a1a4

3.1 Pemrate MHOTOIIIAarOBBIE TEKCTOBBIC 3a/1a4U apU(PMETHUUYECKUM CTIOCOOOM
Pemarp 3amaum, CBsS3aHHBIE C OTHOIICHHEM, IPOMOPITMOHATHLHOCTHIO

3.2 BEJIMYMH, NPOIEHTAMM, pelIaTh TPU OCHOBHBIE 3a7aud Ha JpoOH H
TTPOIICHTHI
Pemarp 3amauu, comepikainiye 3aBUCHMOCTH, CBSI3bIBAIOIIME BEIUYHHBL:
CKOPOCTh, BpeMs, PpAacCTOSIHHE, IIeHY, KOJIHYECTBO, CTOUMOCTbD,

3.3 MIPOU3BOIUTENBHOCTb, BpeMs, o0veM paboThl, UCIIONIb3Ys
apumeTnueckue  JIEHCTBHUS,  OICHKY, NPUKHIKY;  IOJb30BAThCS
€IMHUIIAMU U3MEPEHUS COOTBETCTBYIONINX BETUYUH

3.4 CocTaBnath OyKBEHHBIC BBIPAXKESHHS 110 YCIOBHIO 33724
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3.5

W3Bnekarp wHGbOpMAIIUIO, MPEACTABICHHYIO B TaOMUIaX, HA JIMHEWHOM,
cToyo4aron WM  KpYroBOM  Juarpammax, WHTEPIPETUPOBATH
MpeACTaBICHHBIC JaHHBIE, UCTIOIB30BaTh IaHHbBIE TP PELICHUU 3a]1a4

3.6

[IpencraBisaTe MHPOPMALUIO C IOMOIIBI TAaONHI, JIMHEHHOW U
CTOJIOUATON AHarpaMm

Harmsnnas reomerpus

4.1

[TpuBoANTH TPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUpPA, UMEIOUMX (opMy
U3YYEHHBIX T'€OMETPHUUYECKUX IUIOCKMX M IPOCTPAHCTBEHHBIX (QUTYp,
MPUMEPHI PaBHBIX U CHMMETPUYHBIX (QUTYP

4.2

N300paxkaTh C TOMOLIBI0 LUPKYNSA, JHHEWKH, TpPaHCIOPTHpa Ha
HEJTMHOBAaHHOW ¥ KJIETYATOH Oymare M3y4eHHbIE TUIOCKHE TeOMETPHUCCKIE
¢burypsl 1 KOHPUTYpaLUU, CHMMETPUYHBIC (PUTYPHI

4.3

[lonb30BaTbcs  reOMETPUYECKUMH  IOHATHUSMHU:  PABEHCTBO  QUIYD,
CUMMETpPHS; HCIOIb30BATh TEPMHUHOJIOTHIO, CBA3AHHYIO C CUMMETPHUEHU:
OCb CUMMETPHH, LIECHTP CUMMETPUU

4.4

HaxoauTh BeNIMYMHBI YIJIOB M3MEPEHHEM C IOMOUIbIO TPAHCIIOPTHUPA,
CTPOUTH YIJIbI 33JJaHHOW BEIWYHMHBI, MOJB30BATHCS MPH PEUICHUH 3ajay
rpajyCHO MEpOH YIJIOB, Paclio3HaBaThb HA YEPTEXKaxX OCTPBIM, MPAMOU,
Pa3BEPHYTHII U TYIION yTJIbl

4.5

Breraucnars AJINHY J'IOM&HOIZ, MNEpUMETP MHOI'OYI'OJIbHUKA, I10JIb30BATHCS
CAnHUIaM U3MCPCHUA JIMHBI, BbIpAXaTb OJHU CAWMHUIBI H3MCPCHUS
AJIMHBI 4CPE3 APYIruc

4.6

Haxomuth, MCHONB3ys 4YEpTEKHBIE HMHCTPYMEHTBI, PACCTOSHUSA: MEXIY
JBYMS TOUKaMH, OT TOYKH 1O MPSAMOH, JJIMHY IIyTH HAa KBAJAPATHOU CETKE

4.7

Bbruucnare miomane QUryp, COCTaBIE€HHBIX U3 INPSMOYTOJbHHUKOB,
UCIOJIb30BaTh pa30MeHHe Ha IMpPSIMOYTOJIbHUKH, Ha paBHbIE (QUIYpHI,
JOCTpavBaHWE 10  MNPSAMOYIOJbHUKA,  IIOJb30BaTbCi  OCHOBHBIMU
€IMHUILIAaMU U3MEpEeHMsI IUJIOLIa/N, BhIpaXKaTh OJHU €AMHULIBI U3MEpPEHUs
IUIOUIAIA Yepe3 ApyTrue

4.8

Pacrnio3HaBaTh Ha MOJENAX U M300paXEHUAX MUPAMUAY, KOHYC, LIUIUHID,
UCIOJb30BaTh TEPMHUHOJIOTHIO: BepIIMHA, pPedpo, IpaHb, OCHOBAaHUE,
pa3BepTKa

4.9

N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHbIN Mapasuienenunes

4.10

Brruncasars 00BeM IpsAMOYT'OJIbHOTO napajiejenumcaa, KYGa,
IMOJIB30BAaTbCAd OCHOBHBIMU CIMHHUIIAMU U3MCPCHUSA o0BbeMa

411

Pemrate Heca0XKHBIC 3ala4i Ha HAXOKACHUEC I'COMECTPUUCCKUX BCINYHH B
MPAKTUYCCKUX CUTYyaAllUAX
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[IpoBepsieMbie 31IeMEHTHI cosepkanust (6 Kiacc)

Kon [IpoBepsieMbIil JIEMEHT COACPKAHUS
1 Hatypanbhble uncna
Apudmernueckue JeicTBUS C MHOIO3HAYHBIMM HATypalbHBIMM YHCIIAMHU.
11 YucnoBble  BBIpAXKEHHUS, MOPSAOK  JCHCTBUH, HCIOIB30BAaHHE  CKOOOK.
' Hcnonb3oBaHue IpH BBIYUCICHUSX IE€PEMECTUTEIBHOIO U COYETATEIbHOIO
CBOMCTB CJIOKEHUS U YMHOKEHUS, PaCIpeleIUTEIbHOIO CBOMCTBA YMHOKEHHUS
1.2 OxpyriieHrne HaTypaJIbHbIX YUCENl
13 Jlenmutenn W KpaTHBbIC YHCIA, HAMOOJBINIUN OOIIMNA JENIUTENh W HaWMEHBIICE
' ob1ee kpatHoe. J{ennMocTb CyMMBI U IPOU3BEAECHUS
14 JleaeHue ¢ ocTaTKOM
2 Hpobu
21 OObIKHOBEHHAss JIpoOb, OCHOBHOE CBOMCTBO JIpoOH, COKpalleHue IapoOei.
' CpaBHeHME U YIOPsIOYMBaHUE IpoOeit
29 Pemenue 3agay Ha HaxOXJEHME 4YacTH OT LEJIOr0 M IEJOro IO €ro 4YacTu.
' Jpo6Hoe unco Kak pe3ysabTaT ACJICHUs
23 [IpencraBinenne paecaTuyHOM JApoOM B BHUJE OOBIKHOBEHHOM JapoOu H
' BO3MO’KHOCTb IPE/ICTaBIEHUS] OOBIKHOBEHHOM JpoOu B BUJIE 1E€CATHUHON
24 JlecaTuuHble 1poOU U MeTpUyeckas cucrema Mep. ApupMeTHueckue AeHCTBUS U
' YHCIIOBBIE BEIPAYKEHUS C OOBIKHOBEHHBIMHU M JIECSITUIHBIME IPOOSIMHU
25 OtHomenune. JleneHne B JaHHOM OTHOWIEHMH. Macmrad, MOponopuus.
' [TpuMeHeHMe NpOoNOpLUi NPU peIIeHNH 3aa4
[Tonatue mpoueHTa. Beluucinenue mpoueHTa oT BEIMYMHBI M BEJIMYUHBI 1O €€
2.6 MPOLEHTY. BbIpaskeHne mpoueHTOB IeCATUYHBIMU Apo0simu. Pemienue 3agau Ha
MPOLIEHTHI. BbIpa)keHne OTHOIIEHUS BEJIMYMH B IPOLIEHTaX
3 [TonoxuTenbHbIE U OTPULIATENBHBIE YHCIIA
[TonoxurenbHble M oTpuuaTenbHble uucha. llensle uncna. Moayne ducia,
3.1 reoMeTpuyecKas HHTeprnpeTanuss Monayas uyucia. M3o0paxeHue uyucen Ha
KOOpAMHATHOM NpsAMoN. UncnoBsle npoMexXyTKH. CpaBHEHUE YnCe
3.2 Apudmerrueckue JeMCTBHS C MOJIOXKUTEIbHBIMU U OTPULIATEIBHBIMU YHCIAMHU
[IpsimoyronbHasi cucteMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha
3.3 IIocKocTH, abcmucca W opauHarta. [loctpoenme Touek u  Quryp Ha
KOOPJMHATHOM TIOCKOCTH
4 BykBeHHBIE BBIpaKEHUS
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[Tpumenenune OyKB JUIsl 3alIUCH MAaTEeMaTHYECKUX BBIPAKEHUI W NpeNIoKEeHUH.

4.1 CroiicTBa apu(MeTHUECKUX NeUCTBU. ByKBEHHBIE BBIPAKEHUS W YHCIIOBBIE
[I0JICTAHOBKU. byKBEHHBIE paBEHCTBA, HAXOXKJAECHUE HEU3BECTHOIO KOMIIOHEHTA
42 @opmynbl, (Gopmysbl mepuMeTpa U IUIOIIAAU MPSIMOYTOJbHHKA, KBaJpara,
' o0BeMa mapajienenumesaa u Kyoa
5 Pertenue TeKCTOBBIX 3a1a4
5.1 Pemenne TeKCTOBBIX 33/1a4 apruPMETHUSCKUM CITIOCOOOM
59 Pemenne normueckux 3agad. Pemenuwe 3amau mepeOOpoM BceX BO3MOKHBIX
' BapHaHTOB
Pemenne 3amad, cojep)KamMx 3aBUCUMOCTH, CBSI3BIBAIOUIMX  BEJIMYUHBL:
CKOpOCTb, BpeMms, paccrosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
5.3 MIPOU3BOIUTENILHOCTD, BpeMs, 00beM paboThl. EAMHHIBI H3MEpEeHHUs: MAacChl,
CTOMMOCTH, PACCTOSIHUSI, BpeMEeHH, CKOpocTu. CBs3b MEXAY €IWHULAMU
M3MEpPEHUS KaXI0i BEIIUYMHBI
54 Pemenue 3amay, CBSI3aHHBIX C OTHOLICHHEM, MPOMOPIMOHATBLHOCTHIO BEUYHH,
' IIPOLIEHTAaMU; PELIEHHE OCHOBHBIX 33J1a4 Ha APOOU U IPOLECHTHI
55 OneHka M TpUKHIKA, OKpyrieHue pesyibrara. CocTaBieHUE OYKBEHHBIX
' BBIPAXXEHUI MO YCIIOBUIO 3aJ1a4H.
56 [IpencraBnenne maHHBIX C TOMOINBI0 Tabmum u  auarpamm. CromGuaTbie
' auarpamMmbl. YTeHHe KpyTroBbIX AHarpamMm
6 Harnsgnas reomerpus
6.1 Touka, mpsimMas, OTpe3oK, Jy4, Yroid, JiOMaHasi, MHOTOYTOJbHUK,
' YETBIPEXYTOJILHHUK, TPEYTOJbHUK, OKPY>KHOCTb, KPYT
6.2 B3aumHoe pacrnoniockeHue AByX MpPsIMBbIX Ha IIOCKOCTH, MapajlielbHble MPSMBIE,
' MePIEeHIUKYIIIPHBIC TIPSIMbIE
6.3 N3mepenue paccTossHUI: MeXAy IBYMS TOUKaMH, OT TOYKHU O MPSIMOH, JJIMHA
' MapuipyTa Ha KBaJpaTHOMN CETKe
6.4 W3mepenue 1 nocTpoeHue yrioB ¢ IOMOUIbIO TPAHCIIOPTUPA
65 Bunabl TpeyroibHHKOB: OCTPOYIOJIBHBIM, NIPSIMOYIOJBHBIM, TYHNOYTOJIbHBIMN,
' paBHOOEIPEHHBIH, PpABHOCTOPOHHHHA
6.6 YertbipexyronbHukK. [IpsMOYToNbHUK, KBapaT: UCIIOJIb30BAHUE CBOICTB CTOPOH,
' YIJIOB, IAAaroHajIen
N3o00paxkenne reoMeTpuuecKkux (Uryp Ha HETMHOBAaHHOW Oymare
6.7 HCIOJIb30BaHUEM LIUPKYJIS, IMHEHKH, YroJbHUKa, TpaHcnopTupa. [loctpoenus Ha
KJIeT4aToit Oymare
6.8 IlepumeTp MHOTOYTOJIBHUKA
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6.9 [Tonarue mnomanu QUrypsl, €IUHULBI W3MEpeHus miomanu. [IpubmmkeHHoe
' U3MepeHue momanu Guryp, B ToM 4ucie Ha KBaJApaTHOH ceTke
6.10 |IIpubnmxeHHOE U3MEPEHUE [UIMHBI OKPYKHOCTH, IIJIOLIAIN Kpyra
6.11 CumMMeTpusl: LIeHTpalibHas, oceBasi M 3epKaibHas. [locTpoeHne cUMMETPUYHBIX
' duryp
Harnsinaele npenctaBieHuss O MPOCTPAHCTBEHHBIX (UIypax: Hapayljiesenurne],
KyO, Tpu3Ma, THUpaMuia, KOHYC, HUIUHAp, map u cdepa. H3o0paxkeHue
6.12 |mpocrpaHcTBeHHbIX Quryp. [Ipumepsl pa3zBepToOK MHOTOTPaHHUKOB, LIMIMHIPA U
konyca. Co3ganue Mojienel MpoCTPaHCTBEHHBIX (uryp (13 Oymaru, MpoBOJIOKH,
IUTACTHIIMHA U APYTHX MaTepHasIoB)
6.13 Ilonatue oObema, eauHULBI H3MepeHHs oObema. OOBEM NPSAMOYIOJIBHOTO
' napaJuiesenunea, Kyoa
[IpoBepsiemblie TpeOOBaHUS K pe3yaIbTaTaM OCBOCHHSI OCHOBHOM
o0OpasoBaresbHON MporpamMmsl (7 Kjacc)
Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yibTara
1 Yucna u BBIYUCICHUS
11 BeimonHAT, coueTast yCTHbIE M NMUCHbMEHHbBIC NPUEMBI, apu(pMETHYECKHIE
' JEMCTBUS C pallMOHAIbHBIMU YHCIAMU
HaxoauTh 3HaueHMs] YMCIOBBIX BBIPAKEHHWH, MPUMEHATh Pa3HOOOpa3HbIe
1.2 CHOCOOBI M MpPHEMbl BBIUMCICHMUS] 3HAYEHUH JPOOHBIX BBIPAXKECHUMH,
coJiepKaliiuX OObIKHOBEHHBIE U AECATUYHBIE APOOH
IlepexoauTs OT 0JHOM (hOPMBI 3aNKCH YHCed K Apyrou (mpeodpa3oBhIBATH
1.3 JECSITUUHYIO Jp0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IpOOb)
14 CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA
1.5 OxpyraTh uncia
BbINONMHATE NPUKUAKY W OLIEHKY pE3yJibTaTa BBIUMCICHHUH, OLEHKY
1.6 3HAQYEHHUM YMCIIOBBIX BBIPAKEHUN. BBIMOIHATE IEHCTBHS CO CTENEHSAMU C
HaTYypaJbHBIMH ITOKa3aTEeNIIMU
17 [IpuMmeHsATh TOpU3HAKK — JEIUMOCTH, pa3JIOKEHHE HA  MHOMKUTEIH
' HaTypaJbHbIX YUCEN
Pemarp mpakTHKO-OPHEHTHPOBAHHBIE 33]1a4M, CBSI3aHHBIE C OTHOLIEHHEM
1.8 BEJIMYMH, MIPONOPLNOHATIBHOCTHIO BEJIMYMH, MPOLIEHTaMH,
MHTEPIPETUPOBATh PE3YNIbTAThl PEIICHUS 33Ja4 C Y4ETOM OIpaHHYEHUH,
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CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB

2 Anrebpandeckue BoIpaKeHUS
21 Hcnonb3oBate  anreOpandeckyrd  TEPMHMHOJIOTUIO U CHMBOJIUKY,
' MIPUMEHSTH €€ B IPOLIECCe OCBOSHHS YUeOHOT0 MaTepuana
29 Haxomuth 3HaueHMs] OYKBEHHBIX BBIPQKEHHUN NPHU 3aJJaHHBIX 3HAYEHUSIX
' TepeMEHHBIX
23 BeimonuATe  mpeoOpa3oBaHUs  LEJIOTO  BBIPAKEHHS B MHOIOYJICH
' MIPUBEJICHUEM TIOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BbINONHATE YMHOXEHHE OJHOWIEHA Ha MHOIOYJIEH M MHOIOWIEHAa Ha
' MHOT'O4JIEH, IPUMEHATh (POPMYJIbI KBaJIpaTa CyMMbI U KBajipaTa pa3HOCTH
OcymecTBIATh Pa3/ioKEHHE MHOTOWIEHOB Ha MHOXMTEIM C TOMOIIBIO
2.5 BBIHECEHMsI 32 CKOOKHM OOIIEro MHOXKMTENS, I'PYNIHPOBKU CllaraéMblX,
IpUMEHEHHs! (POPMYJI COKPALLIEHHOTO YMHOXEHUS
26 [IpumensaTh mpeoOpa3oBaHUs MHOTOWIEHOB JUI PELICHUS pa3IMYHbIX
' 3aJ1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEAMETOB, U3 pealbHON MPAKTUKU
97 Hcnonb30BaTk CBOICTBa CTeNEHEH € HATYpalbHBIMHM IOKA3aTEIsIMU JUIS
' npeoOpa3oBaHus BBIPAKEHHUIA
3 YpaBHEHUS U HEPAaBEHCTBA
Pemate nuHElHbIE ypaBHEHUS ¢ OJHOW NEPEMEHHOW, NPUMEHsIS IIpaBuia
3.1 nepexoaa OT MCXOJHOIO YpaBHEHHs K paBHOCHIbHOMY emy. [IpoBepsTs,
SIBJIIETCS JIU YMCIIO KOPHEM YpaBHEHUS
32 [IpumensTh rpaduyeckue METO/bI MPU PELICHUN JIMHEWHBIX YpaBHEHUH U
' HX CUCTEM
33 [TonGupath mpumepsl Hap YHCEN, SBISIOLMXCA PELICHHEM JUHEHHOro
' YpaBHEHHUSI C ABYMs IEPEMEHHBIMU
CrpouTh B KOOpAWHATHOM IIOCKOCTU TpauK JMHEHHOTO ypaBHEHUS C
3.4 JIBYMsl TIEPEMEHHBIMM; IMOJB3YsICh TI'padUKOM, MPUBOAUTH MPUMEPHI
pelIeHus ypaBHEHUS
35 Pemarb cuctembl OBYX JIMHEHHBIX YPaBHEHHUN C JABYMS IEPEMEHHBIMH, B
' TOM 4HcIe rpaduyecku
CocTaBnaTh M pemiath JIMHEHHOE ypaBHEHUE WM CHUCTEMY JIMHEWHBIX
3.6 YPaBHEHHUI IO YCIOBHMIO 33Jaud, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHBIN pe3ynbTar
4 Koopaunats! u rpapuku. ®yHkunu
41 N300paxkaTh Ha KOOpPAWHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIINE

3alaHHbIM KOOpAWHATaM, JIy4du, OTpPC3KHU, HHTCPBAJIbI, 3alHMCHIBATH
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YHCIIOBbIE TPOMEKYTKH Ha alNreOpanveckoM s3bIKe

4.2 OtmeuaTs B KOOPAMHATHOM MIIOCKOCTHU TOYKH I10 33/IaHHBIM KOOPAUHATaAM
4.3 Ctpouts rpaduku muHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKINHN y = |X|
OnuceiBaTh € MNOMOUIbIO (PYHKIMH W3BECTHBIE 3aBHUCUMOCTH MEXIY
4.4 BEJIMYUHAMU: CKOPOCTb, BpPEMs, pacCTOsSHUE, LEHYy, KOJUYECTBO,
CTOUMOCTb, ITPOU3BOIUTENILHOCTD, BpeMsi, 00beM paboThI
4.5 Haxoauts 3HaueHnue GyHKIUH 110 3HAYCHHIO €€ apryMeHTa
[Tonumars rpadudeckuii cnocod MpeacTaBleHUs U aHalu3a HHPOPMAIIIH,
4.6 U3BJICKaTh M WHTEPIPETHPOBATH MHPOPMALUIO U3 TPaPHUKOB peabHBIX
MIPOLIECCOB U 3aBUCHUMOCTEM
5 BeposiTHOCTB 1 cTaTUCTHKA
Yurate uHPOpMAIHIO, MPEICTaBICHHYI0 B Tabiuax, Ha AMarpaMmmax,
5.1 MPEJCTABIATH TaHHBIE B BHJIE TaOIHIl, CTPOUTH AUATPAMMBI (CTOJIOUKOBBIC
(cronbyarblie) ¥ KPYroBbI€) IO MACCUBAM 3HAYCHUIA
59 OnuceiBaTh W MHTEPIPETUPOBATH peajbHBIC YHCIOBHIE JaHHEIC,
' Mpe/ICTaBJICHHbIE B TA0IMIIAX, HA Juarpammax, rpadukax
Hcnonb3oBath A omMcaHus JAHHBIX CTATUCTHUYECKUE XapPaKTEPUCTUKH:
5.3 cpenHee apudMeTHYECKOe, MeAWaHa, HauOOJbIIee W HAaUMEHbBIIEe
3HAYEHUs, pa3Max
Nwmets mpeacraBneHue o ciaydyailHOW M3MEHYMBOCTHM HAa IpHUMeEpax IIeH,
5.4 (U3UYECKUX  BEJIMYMH,  AHTPONIOMETPUYECKHX  JAHHBIX,  HUMETh
MPEJCTABICHUE O CTATUCTUYECKON yCTOMUMBOCTH
6 I'eomerpus
Pacnio3HaBaTh H3ydeHHBIE TIeOMeTpUYecKHe QUryphl, OMNpEeAesaTh HUX
B3alMHOE paclojoXeHue, u300pakaTb TreoMeTpuueckue (QUrypsl,
6.1 BBIMOJIHATh YEPTEXKHU IO YCIOBUIO 3anaud. M3mepsATh JHMHEHHBIE H
VIJIOBbIE BENMYMHBL. Pemath 3agaun Ha BBIYUCIICHUE JJIUH OTPE3KOB
BEJIMYUH YIJIOB
Henatb rpyOyi0 OIIEHKY JIMHEHHBIX W YIJIOBBIX BEIMYUH IPEIMETOB B
6.2 peanbHON KM3HH, Pa3MepOB MPHUPOJHBIX OOBEKTOB. Paznmuarh pa3zmepsl
3THX 00BEKTOB 110 MOPSJIKY BETHUNHBI
6.3 CTpouTh 4epTeKu K T€OMETPUYECKUM 3a]jauaM
[Tonmp30BaThcs TMpH3HAKAMH PABEHCTBA TPEYrOJHLHUKOB, HCIOIB30BATh
6.4 NPU3HAKM U CBOWCTBA PAaBHOOEAPEHHBIX TPEYrOJbHUKOB IPHU PELICHUU
3a1a4
6.5 [TpoBoTUTH JIOTHYECKHE paccyxIeHus c UCTIOJTb30BaHUEM

TCOMCTPHUICCKUX TCOPEM
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6.6

ITonp30BaTbed NpHU3HAKAMHU PABEHCTBA IMPSIMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM Me€JHWaHbl, IPOBEICHHOW K THUIOTEHY3€ MPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PELIEHUH F€OMETPUUECKUX 3a7au

6.7

Onpenenars napamieIbHOCTh IPSAMBIX C IIOMOIIBIO YITIOB, KOTOpPBIE
obpaszyer ¢ HumH ceKkymas. OnpenensTs NapauIeIbHOCTh IHPSIMBIX C
IIOMOLIBI0 PABEHCTBA PACCTOSHHUNA OT TOYEK OJHOM MPSMOM 1O TOYEK
JIPYrou NpsMOn

6.8

Pemars 3a1aun Ha KiieT4aroit Oymare

6.9

[TpoBOIUTH BBIUMCIIEHUS U HAXOIUTHh YHCIOBbIE M OyKBEHHbIC 3HAYCHUS
YIJIOB B TE€OMETPUYECKUX 3a/auyax C MCIOJIb30BAHUEM CYMMBbI YIJIOB
TPEYTOJIbHUKOB U MHOI'OYTOJIBHUKOB, CBOWCTB YIJIOB, 00Opa30BaHHBIX IIPH
MEPEeCEYCHUN  JIByX MapajUIeJbHBIX NOpsIMBIX  cekymieil. Pemars
MIPaKTUYECKHE 3a/1a4l Ha HAXOXACHUE YTJIOB

6.10

BJI&I[GTB IMOHATHUEM TCOMETPHUUYCCKOIO MECTa TOYCK. Ymetn OIpCaACIAATh
6I/ICCGKTpI/I0y yriia Hu CepeI[I/IHHHﬁ MNEPNCHAUKYIIAP K OTPE3KY KakK
reoMCTPpUICCKUC MCCTA TOUCK

6.11

@opMyIMpPOBATh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl M JHAMETPa
OKPY)KHOCTH, IIOJIb30BaTbCd HMX CBOMCTBAMU. YMETb IPUMEHATH 3TH
CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Brnaners noHsATHEM OMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh ee IeHTp. [loap3oBaThcs akTamMu O TOM, YTO OHCCEKTPHCHI
YIJIOB TPEYrOJbHHUKA IEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHbIC MEPIEeHIUKYISAPhl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCs
B OJHOH TOYKE

6.13

Biragers noHsATHEM KacaTeIbHON K OKPYKHOCTH, IOJIB30BAThCS TEOPEMOM
0 NEPHEHAMUKYJAPHOCTH KacaTeJIbHOW U paanuyca, IPOBEACHHOIO K TOYKE
KacaHus

6.14

Ilons30BaThCA HpOCTCﬁIHPIMPI TCOMETPUICCKUMU HEpaBCHCTBAMH,
IIOHHMMATh UX HpaKTI/I"IeCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHUS C TOMOIIBIO IUPKYJIS
U JIMHEUKH

[TpoBepsieMbie aeMeHTHI coaepxkanus (7 Kiacc)

Kon

[TIpoBepsieMbIil AIEMEHT COJIEPHKAHUS

Yucna 1 BEIUMCIIEHUSA

1.1

Jpobu OOBIKHOBEHHBIE U JECSITHYHBIE, IEpPeXoa OT OAHONH (opMbl 3amucu
npoGeit k apyroil. IloHsTHe palMOHATBLHOIO YMHCIA, 3alUCh, CpPaBHEHUE,
YIOPSAAOYMBAHUE PALIMOHATIBHBIX YHCET
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Apudmernueckrue NEHCTBHS C pallMOHAJBHBIMU 4HclIamH. PemieHue 3amad u3

1.2 .
peanbHON MPAaKTUKU HA YaCTH, Ha IpoOH
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeaesieHHe, NpeoOdpa3oBaHue
' BBIPQ)XEHUI Ha OCHOBE ONPE/IEICHNUS, 3aIUCh OOIBIINX YNCEl
14 IIponieHTsl, 3anuch OPOLEHTOB B BUAE JpoOU U ApoOu B BuiE NMpoLEeHTOB. Tpu
' OCHOBHBIE 3a/1a4 Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEallbHOU NIPAKTUKU
15 IIpuMeHeHne MPU3HAKOB JEIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPaJIbHBIX
' qucen
1.6 PeasibHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsAMasi U 0OpaTHask IPONOPLUOHAIBHOCTH
2 Anrebpandeckue BbIpaKEHUS
21 IlepemeHHbIE, YMCIOBOE 3HAYCHHE BBIPAXKECHMs C INepeMeHHOW. [lomycTumble
' 3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEXIy BeIMYMHAMH B BHUAC (OPMYIIBL.
' Beruucnienus no popmynam
2.3 [IpeoOpa3oBanne OyKBEHHBIX BBIPAXKEHUH, TOKIAECTBEHHO PaBHBIC BBIPAKEHUS
24 CBoiicTBa CTETIEHHU C HATYpaJIbHBIM IOKa3aTeIeM
25 Opnowiensl U MHorouwieHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTAHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 @opMysbl COKPALICHHOIO YMHOXXECHHS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
' ®opmyJiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIIN
3 VYpaBHeHUsS
31 VYpaBHeHHe, KOpPEHb YpaBHEHHS, IpaBUja MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
3.2 JluHeitHOe ypaBHEHHME C OJHOM TIEPEMEHHOM, YHUCIO KOpPHEH JIMHEMHOTO
' YPaBHEHUS, PELIEHUE JIMHENHBIX YPAaBHEHUM
33 CocraBiieHne ypaBHEHUH IO YCIOBHIO 3aJaud. PelnieHune TEKCTOBBIX 3ajad C
' MTOMOLUIbIO YpaBHEHUN
3.4 JIunelHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 IpaduK
Cucrema JIByX JMHEWHBIX YPABHEHUH C IBYMs IIEpEMEHHBIMU. Penienue cucrem
3.5 ypaBHEHHMH CHocoOOM MOJCTaHOBKU. lIpumepsl peleHus TEKCTOBBIX 3afay C
ITOMOIIBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpapuku. ®yHkunu
4.1 Koopannara Toukn Ha mpsmMoit
4.2 Uucnossle NnpomexyTku. PaccrosHue Mexay JIByMsl TOYKaMU KOOPAMHATHOU
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IpsAMOI

[IpssmoyronpHas cucrema koopauHaT, ocu Ox m Oy. AOcmucca W opauHaTa

4.3 .
TOUYKH Ha KOOPJMHATHOM INIOCKOCTU
44 [Tpumepsr rpadukoB, 3amaHHbIX (Qopmynamu. YreHue rpauKOB pealbHBIX
' 3aBUCHUMOCTEM
4.5 [Tonstue pynkmuu. I'paduk Gynkuu. CBoricTBa PyHKITUH
4.6 Jluneiinas Gynkmnus, ee rpaduk. ['paduk Gynkum y = [x|
4.7 I'paduaeckoe pereHue IMHEHHBIX YPABHEHUH M CHCTEM JIMHCHHBIX YpaBHEHUM
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBnenne NaHHBIX B BHJE TAOJHIl, TUarpaMM, TrpaduKoB. 3aroIHEHUE
51 TaONUI, YTEHWE W TIOCTPOCHHE JAHMarpaMMm (CTOJOMKOBBIX (CTONOUYATBIX) M
' KpyroBsix). UreHue rpadukoB pealbHbIX mpoleccoB. M3Bneuenune nudopmanuu
U3 AMarpamMMm U TaOJIHIl, KCTIOJIb30BAaHUE U HHTEPIIPETAIUS TaHHBIX
OnucarenpHasi CTaTUCTUKA: cpenHee apudmernyeckoe, MeAHaHa, pa3Max,
5.2 HanOoIblllee ¥ HaWMEHbIIee 3HaYeHHs HaOopa YHCIOBBIX JaHHBIX. Ilpumepsr
CIIy4aliHOM U3MEHYUBOCTHU
CnyyaitHplii SKCIIEpUMEHT (OMBIT) M chy4aiiHoe coObiTHe. BeposTHOCTH u
5.3 yactoTa. Pojib ManoBEpOSTHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupoe u B oduiecTse. MoHeTa u UrpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Ctenenp BepmuHbl. Yncno pedep U cyMMapHasi CTeTIeHb
54 BepiuH. [IpencraBnenue o csizHocTH rpada. Llenu u uukisl. Ilytu B rpadax.
' Oo6xon rpada (sitnepoB myth). IlpencraBienne 06 OpUEHTHPOBAHHOM TIpade.
Pemenue 3ana4 ¢ momouisio rpagoB
6 I'eomerpust
Havanenele nonsTus reomerpuu. Toudka, mpsiMas, OTpPE3OK, Jyd. Yroia. Buasl
6.1 yrioB. BeprukanbHble U cMexHble yribl. buccektpuca yrma. Jlomanas,
MHOTOYyrojpHUK. [lapamiensHoCTh U NepreHUKYIIPHOCTD IPSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBa OCEBOM cuMMeTpuu. [Ipumepst
' CUMMETPHUU B OKPYKAIOILIEM MUDPE
6.3 OCHOBHBIE TIOCTPOEHHMS C IIOMOIIBIO LMPKYJId W JMHEHKU. TpeyroiapHUK.
' BricoTa, Mmennana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBIH W pPAaBHOCTOPOHHUN  TPEeYroibHUKU.  HepaBeHCTBO
' TpPEeYroJbHUKA
65 CpoiicTBa U MpU3HAKK PAaBHOOEIPEHHOIO TpeyroyibHHKa. [Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CpolicTBa M NpHU3HAKU MapaJUIeNbHbIX NpsMbIX. CymMMa YIJIOB TPEYroJbHUKA.
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Bueminue yriibl TpeyrojibHUKa
[IpsmoyronbHbIli  TpeyrodbHUK. CBOWCTBO  MEOUaHbl  MPSIMOYTOJIBHOTO
6.7 TPEYroJIbHUKA, IPOBEIACHHOM K  rumoreHys3e. lIpusHaku  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsSAMOYTONBHBIN TPEYroJbHUK C YIJIOM B 30°
HepaBenctBa B reoMeTpuu: HEpaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIMHE
6.8 JIOMaHOW, TeopemMa O OosblieM yrie W OoyblIeld CTOPOHE TPEYTrOJbHUKA.
[lepnieniuKynsip U HaAKJIOHHAsS
6.9 l'eomeTpuueckoe mMecto Touek. buccekTpuca yrima U CepeIUHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
6.10 OKpy>XHOCTb U KPYT, XOpJia U IUAMETpP, UX CBOMCTBA. B3anmHoe pacnoyioxkeHue
' OKpPY>XHOCTH ¥ npsiMoii. KacarenbHast 1 cekyIasi K OKpy>KHOCTH
6.11 Oxkpy>KHOCTb, BIIMCAaHHas B Yroj. BnucanHas u omucaHHas OKPY>KHOCTU
' TpPEyroJIbHUKA
[IpoBepsiemblie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTenbHOI MporpaMMbl 8 Kiiacca
Kon [TpoBepsiemble TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBarebHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHuUs
pe3ynbTarta
1 Hucna 1 BBIYUCICHUS
Hcnonp30BaTh HauanbHbBIE MTPEICTABICHHUS O MHOKECTBE JIEHCTBUTEIBHBIX
1.1 gyucen N CpaBHEHHS, OKPYIJIEHWsT ¥ BBIYUCIEHUH, HU300paxarhb
JEMCTBUTEIILHBIE YHACIIA TOUKAMHU Ha KOOPJAMHATHOM MPSAMON
[IpumeHsTh MOHATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
19 KBaJpaTHble KOPHH, HCIONb3ysd IPU HEOOXOJUMOCTH KaJbKYJIATOD,
' BBINIOJIHATh MpeoOpa3oBaHUsl BBIPAKEHUHN, COJEpXAIIUX KBaJpaTHbIE
KOPHM, UCIIOJIb3YS] CBOMCTBA KOPHEU
13 Vcnonb30BaTh 3anucu OOJIBIIMX U MAJbIX YUCEI C IOMOIIBIO JECITUYHBIX
' npobeii u creneneid yncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHsTh TMOHSTHE CTENEHUW C IeJbIM I0Ka3aTeleM, BBIOJIHATh
2.1 npeoOpa3oBaHusl  BBIP@KEHUI, cOAEpXKAIMX CTENeHH C  LENbIM
MoKa3aresieM
BbINOMHATE TOKIECTBEHHBIE TPE0Opa30BaHUs pAllMOHATIbHBIX BBIPAXKEHUN
2.2 Ha OCHOBE MpaBWJI JCUCTBUN HAJ MHOTOUJICHAMH M alreOpandecKuMH
TpOOSMH
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUJIEH HA MHOKUTEIU
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2.4

[TpumensaTh IpeoOpa3oBaHus BBHIPAKECHUHN Ul pEIICHUs Pa3JIMUHbIX 3a/1a4
U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHON NPAKTUKH

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemrate nuHEHbIC, KBaApaTHbIE YPABHEHUS U PAllMOHAJIBHBIC YPABHECHUS,
CBOJAIIUECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IByMs IIEPEMEHHBIMU

3.2

[IpoBoaUTH NMpOCTENIIINE UCCIECTOBAHUSI YPABHEHU U CUCTEM YpaBHEHUMH,
B TOM 4YHCJI€ C TPUMEHEHHWEM TrpaHuuecKux  MpeICTaBICHHIA
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE WJIM CUCTEMa YPAaBHEHUMN pElICHHUS,
€CJIN UMEET, TO CKOJIbKO, U ITPOYEE)

3.3

[lepexoauTh OT croBecHOW (POPMYTUPOBKHU 3aJaud K €€ anredpandeckon
MOJZIETIM C NOMOULIBIO COCTaBJICHHs YPAaBHEHUS WIM CUCTEMBl ypaBHEHHH,
MHTEPIPETUPOBATE B COOTBETCTBUM C KOHTEKCTOM 3aJ1ayd I1OJy4EHHBIN
pe3yJbTar

3.4

[IpuMeHATh CBOKCTBA YHUCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelarh JIMHEHHbIE HEPAaBEHCTBA C OJHOM NMEPEMEHHOM M UX CHUCTEMBI,
naBaTh rpauuecKyro WILTIOCTPALMI0 MHOXKECTBA PELICHUI HEepaBeHCTBA,
CHUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[ToHrMaTh M UCTIONB30BaTh (PYHKIMOHATIBHBIE TIOHSATHS U S3bIK (TEPMUHBL,
CHMBOJIMYECKHE O00O3HAYeHHUs), ONpENeNsATh 3HaueHHe (YHKIUU O
3HA4YCHHUIO apTyMEHTa, ONPEIENIATh CBOUCTBA (DYHKITUH 110 ee TpaduKy

4.2

CTpouTh rpauKu d1eMeHTapHbIX QyHKIui Buga: Y = ; AVERCAVESS
Y = |X|, omuChIBaTh CBOMCTBA YHCIOBOM (DYHKIIHH IO €€ TpadHKy

BepOHTHOCTb N CTaTUCTHKA

5.1

W3Bnekaty u mnpeoOpa3oBbIBaTh WH(MOPMAIIHIO, MPEICTABICHHYIO B BHJE
TaOauI, auarpaMm, TpaduKoB, MPEACTABIATH NaHHBIE B BHUJIE TaOIUII,
auarpamm, rpadukos

5.2

OnwuchIBaTh JaHHBIE C MIOMOIIBIO CTATUCTHUYECKUX IMOKAa3aTeeH: CPeIHUX
3HaYeHWH W Mep paccemBaHHUs (pa3Max, IHCIIEPCHS W CTaHJIapTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 4acTOThI YUCIOBBIX 3HAUYEHUH U YaCTOTHI COOBITHIA, B TOM YHUCIIE
10 pe3yJbTaTaM U3MEPEHUI 1 HAOJII0ICHUIA

5.4

Haxomuth BEpoOATHOCTH CIOydalHBIX COOBITUH B  ONBITaxX, 3Has
BEPOSATHOCTH DJEMEHTAPHBIX COOBITHIA, B TOM 4YHCIE B OMbBITAX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUSMHU

5.5

Hcnonp30Bate rpaguueckue MOJENN: AEPEBO CIy4allHOrO 3KCIIEPHMEHTa,
JararpaMMbl Ditiepa, 4uciaoBas mpsmas
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5.6

OnepupoBarh MOHATUSIMH: MHOECTBO, MOJMHOKECTBO; BBIIOJIHSTD
OTepallMy HaJl MHOKECTBAMH: OOBEAMHEHHUE, TepeceYeHUe, TOTOIHCHUE,
MEPEUUCIIATH 3JIEMEHTHI MHOKECTB, IPUMEHSATH CBOMCTBA MHOKECTB

5.7

Hcnonb3oBath rpaduyeckoe MpeicTaBiICHHE MHOKECTB U CBSI3eH MEXIy
HUMHM JUIsI ONMCAHUS MPOLIECCOB U SIBIICHUM, B TOM YHCIIE MPU PELICHUU
3a/1a4 U3 IPYrux yueOHbIX MPEIMETOB U KypCOB

I'eomerpus

6.1

Pacno3naBath OCHOBHEIC BUJbI UYCTHIPEXYI'OJIbHUKOB, HX JJICMCHTHI,
II0JIb30BAThCS MX CBOMCTBaAMH IIpu pCHICHUN I'COMCTPUUCCKHX 3aJjayd

6.2

[IpuMeHATHh CBOMCTBA TOUKHU MEPECEUEHUs: MEIUaH TPEyrojbHUKa (LIEHTpa
Macc) B PEIICHUH 3aa4

6.3

Brnagers mnoHsTHEM cpeaHEN JIMHMM TPEYroJIbHHMKAa W Tpamneuuw,
IPUMEHITh MX CBOMCTBA NIpU PELICHUM T'€OMETPUYECKUX 3ajad.
[Tons3oBatbest Teopemoir Paneca U TEOPEMOM O MPOMOPLUUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX I PEIICHUs] IPAKTUUECKUX 3aja4

6.4

[IpumensTh  mpU3HAaKW  NOJOOMS  TPEYroJbHUKOB B PEUICHUH
F€OMETPUYECKUX 3a1a4

6.5

[Tonb3oBatbes Teopemoit [ludaropa myis pemieHuss T€OMETPUUYECKUX H
npakTuueckux 3agad. CTpOUTh MaTeMaTUUECKYI0 MOJECIb B MPAKTHYECKUX
3a/layax, CaMOCTOSITENILHO JIeNaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIHE
JUTUHBI

6.6

Brnagers mnoHATHAMH CHUHYCA, KOCHHYCa W TaHI€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPeYrojibHUKA. [1onb30BaTbCsl 3TUMU MOHATUAMM JUIS
peLIeHUs IPAKTUYECKUX 3a]1a4

6.7

Bbruucnare  (pazauuHbIMEH - crioco0amM) IUIOIIAJAL TPEYrojbHMKA H
IUIOUIAIM  MHOTOYTOJIbHBIX — Guryp (monb3ysicb, TJa€ Heo0X0IuMo,
KaJbKyJIATOpOM). IIpUMEHSTh NOJy4YeHHbIE YMEHHMsS B IPAKTHUECKUX
3ajadax

6.8

Bragere NOHATHSMM BIMCAHHOTO M LIEHTPAJIBHOIO YIIA, HCIIOIb30BAThH
TEOpEeMbI O BIMCAHHBIX yIJIaxX, yriax MeXJy XOopAaMHu (CEeKYLIMMH) U yrie
MEXKy KacaTeJIbHOW M XOPJ0M MPHU PEIICHUH T€OMETPUUECKUX 3a7a4

6.9

BJ'Ia)IGTI) MOHATHUEM OIMMNCAHHOI'O YCTBIPEXYTOJIbHUKA, TIPUMCHATH CBOMCTBaA
OIMMUCAHHOT'O YCTBIPECXYT'OJIbHUKA ITPU PCHICHUU 3aaa4

6.10

[TpuMeHsATh MOTy4YEeHHBIE 3HAHUS HA MPAKTUKE - CTPOUTH MaTeMaTHYECKHUe
MOJIENIA JUTsl 337ad pEeallbHOW J>KU3HW W TIPOBOJHUTH COOTBETCTBYIOIIHE
BBIUUCIICHUS C IPUMEHEHHUEM 10100Usl U TPUTOHOMETPUH (IIOJIB3YSICh, I/1e
HE00X0IMMO, KaJIbKYJISITOPOM)

[TpoBepsiembie 2eMEHTHI cofiepkanus (8 Kiacc)
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Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

1 Hucna u BIYUCIICHUS
11 KBagpatueiii kopeHb wu3 uuncna. [lonarne o0 WppanUoOHAIBHOM YHCIE.
JlecATUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEII
CpoiicTBa apudMeTHYECKUX KBaJpaTHbIX KOpPHEH M HX IPUMEHEHHEe K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKECHUH W BBIYHCICHHUAM. JleWCTBUTEIbHBIC
qucia
1.3 CreneHs ¢ 11ebIM IOKa3aTeseM 1 ee cBoiicTBa. CTaHAapTHas 3alKCh YKcia
2 Anrebpandeckue BbIpaKEHUS
2.1 KBagpaTHblil TpexuiieH, pa3ioskeHUue KBaJpaTHOTO TPEXUIeHa Ha MHOKUTEIH
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO alredpandeckoi Apodu
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKCHHE, JISTICHUE anreOpandeckux apooei
2.4 PanmonanibHble BBIpayKEHUS U UX IIpeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEW KBaJpaTHOTO ypaBHeHHs. Teopema
Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K IMHEHHBIM U KBaIPaTHBIM
3.3 [Tpocreiime ApoOHO-pallOHATIbHbBIE YPaBHEHUS
I'paduueckas mHTEpHpeTalMsi ypaBHEHUH C JIBYMs TEPEMEHHBIMH W CHUCTEM
3.4 JMHEWHBIX YpaBHEHHH C JByMs IepeMeHHbIMH. [lpumepsl pelieHus cucreM
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemrenne TekCTOBBIX 3a71a4 aNreOpanyeckKuM Crocooom
3.6 YncnoBbie HEPAaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OAHON MEPEMEHHOI
3.10 |Cuctembl TMHEHHBIX HEPABEHCTB C OJTHOM MEpPEMEHHOMN
4 OyHKIMH
41 [Tonarue Qynkiuu. O6MacTh ONpenerIeHUs U MHOXXECTBO 3HAYEHUH (YHKLHUU.
CrniocoOsl 3a1anust QyHKIUN
4.2 I'paduk pynkuuu. YreHne cBONCTB GYHKIUH 11O ee rpaduxy
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4.3

[Tpumeps! rpadukoB GyHKINH, OTPAKAIOUINX PEaTbHbIE TPOLECCH

OyHKIMM, ONHCHIBAIOUIME TMPSAMYI0 M OOpaTHYIO  MPOMOPIHOHAIbHbBIE

4.4
3aBUCUMOCTH, UX rpaduku
— 2 =13
4.5 QyHKIUU y = X5, Y = X
4.6 Oynkipn Y =V X,y = [X|
4.7 I'paduueckoe pereHue ypaBHEHUN U CUCTEM YPaBHCHHM
5 BeposTHOCTB U cTaTUCTHKA
5.1 [IpencraBnenue JaHHBIX B BUJE TaOIUIL, JHAarpaMm, rpaukoB
59 MHOXecTBO,  DJIEMEHT  MHOXECTBA, IOAMHOXecTBO.  Omepanuu  Hajg
' MHOKECTBaMU: 00bEAMHEHUE, TIEpeceUeHHE, JOMOTHEHUE
53 CpoiicTBa omepanuii HaJ MHOXKECTBAMH: IMEPEMECTUTEIbHOE, COYeTaTeIbHOe,
' pacrpenenuTeabHOe, BKIFOUCHUS
54 Hcnonp3oBanne TpapuuecKoro MPEICTaBICHUS MHOXECTB IS  OIHMCAHUS
' pEaNIbHBIX MPOLIECCOB U SBJICHUN, PU PELICHUH 3a/1a4.
55 W3mepenue paccenBaHusi AaHHBIX. Jlucriepcusi U CTaHAApTHOE OTKIOHEHHE
' YHCIOBBIX HA0OpoB. Jlmarpamma paccenBaHHs
DOneMeHTapHbIe  COOBITHS — ciydaiftHoro  ombita.  Coy4aiiHble  COOBITHSL.
56 BepositHocTi  coObITHI. OmNBITBI ¢ PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
' coOpiTussMu.  CryyailiHplii  BbIOOp. CBfA3b MEXKIYy MaJOBEPOSTHBIMU U
MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSMU B IPUPOJIE, OOIIIECTBE U HayKe
JlepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTh MYTH, CYILECTBOBAHUE BHUCSUEH
5.7 BEpIIMHBI, CBS3b MEXIY 4YHCIOM BepIIMH U yucioM pedep. IlpaBuio
yMHOKeHUs. Perienune 3a1a4 ¢ moMolsio rpagos
[IpotuBononoxxkusie  coObiTUA.  [Quarpamma  DOiinepa. OObeauHEeHUE U
5.8 nepeceueHue coObITHl. HecoBmecTHble coObiTua. Dopmyina  CIIOXKEHUS
BEPOATHOCTEMN
59 VYcnoBHas BeposiTHOCTb. [IpaBuiio ymHoxxenus. HezaBucumpie coObITHS
[IpencraBnenne >KCriepuMeHTa B BUJE JiepeBa. PemeHne 3amad Ha HaXOXKICHUE
5.10 |BeposTHOCTEH € TOMOUIBIO JiepeBa CIyYalHOIO SKCIEPUMEHTa, JuarpaMm
Ditnepa
6 I'eomerpust
6.1 UYetslpexyronpHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaJpatT, UX MPU3HAKU U CBOMCTBA
6.3 Tpaneuusi, paBHOOOKass Tpameuusi, ee CBOiicTBa M mpusHaku. [IpsiMoyrosibpHas
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Tparneuus

Merton ynBoenusi menuanbl. lleHTpanbHas cummerpusa. Teopema daneca u

6.4
TEOpEMa O TPONOPLIMOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TPEyTroiabHUKA U Tpaneuuu. LlenTp macc TpeyroiabHuKa

6.6 [Tomobue TpeyroapHUKOB, KodpduuueHt mnonodus. [IpusHakum mnomoOus
' TpeyroibHUKOB. [IpuMeHeHre mogo0us pu pelIeHuH MPaKTUYECKUX 3a]1a4

6.7 dopMyItbl 1)1 TUIONIAIA TPEYTOJIbHUKA, TTapajljieiiorpaMma, poMOa 1 Tparennu

6.8 CpoiicTBa muiomiaaei reomerpudeckux Guryp. OTHOIIEHHE TII0MAIEH TOT00HBIX
' uryp

6.9 Brprunciienne miomaaei TPeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenme Tteopembl Iludaropa npu pemieHUn

IMPAaKTUYCCKUX 3aaa4d

CuHyc, KOCHMHYC, TaHI€HC OCTPOrO YyIja MpsIMOYTOJbHOI'O TpPEyrojbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpPHUTrOHOMETpHUYECKUE (DYHKIHH
yraoB B 30°, 45° u 60°

Bnucanusie u HCHTPAJIBHBIC YTJIbI, YTOJ MCKAY KacaTeJIbHOM H XOp,I[OfI. Vsl
MCXKAY XO0pAaMH U CCKYIIUMU

6.12

6.13 |BnucaHHBIC M ONMCAHHBIC YETHIPEXYTOIBHUKH

B3aumMHoe pacnonoxxenue AByx okpyxkHocted. Kacanue oxpyxknocteit. OOmue

6.14
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM
[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0OpasoBarenbHON TTporpamMmsl (9 Kiacc)
Kon [IpoBepsiemble peAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus
pe3yabTaTa
1 Yucna v BBIYUCICHUS
1.1 CpaBHMBATh U yNOPSAOUYMBATH PAIMOHATBHBIE U UPPAIIMOHATIBHBIC YHCIIA

BrinonHsTh apI/I(I)MCTI/I‘-ICCKI/IC ,Z[CflCTBPI)I C paouOHAJIBHBIMU YHUCIIAMU,
1.2 coucTasd YCTHBIC W IIMCBMCHHBLIC IPHUEMBI, BBIIIOJHATE BBIYHUCICHUA C
HppalluOHAJIbHBIMU YN CJIAMHU

HaXOIlI/ITB 3HAUEHHUS CTEIeHeM ¢ OCJIBIMH  IIOKAa3aTCIsIMHU U KOpHeﬁ,
BBIYHUCIIATHh 3HAYCHHUSA YHUCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.3
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1.4

OKpyrisaTh JEHCTBUTENBHBIE YWCIA, BBIMNOJIHATH MPUKUIKY pe3yJbTara
BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUH

VYpaBHEHHUs U HEpABEHCTBA

2.1

Pemiate nuHeliHble W KBaJpaTHbIC YPAaBHEHUS, YPABHEHUS, CBOJSIIUECS K
HUM, IPOCTEHIINE TPOOHO-pallMOHATIbHBIC YPaBHEHUS

2.2

Pemate cucteMbl IBYX JMHEWHBIX YpaBHEHUH C JIBYMs NMEPEMEHHBIMH H
CUCTEMBI JIBYX YpaBHEHUW, B KOTOPBIX OJHO YpPaBHEHHUE HE SBIIACTCA
JIMHEWHBIM

2.3

Pemrate TekcTOBEIC 3aJa4du anre6panquKHM crmocoboM ¢ IIOMOIIBIO
COCTaBJICHHUA YpPAaBHCHHUA WM CHCTCMBI JIBYX ypaBHCHI/Iﬁ C IBYyMA
INEPEMEHHBIMU

2.4

[IpoBoauTh mpocTeiiime uccae0BaHus ypaBHEHUN U CUCTEM ypaBHEHHIA,
B TOM YHUCJIC C TIPUMEHEHUEM TpapUUeCKUX IMPEICTaBICHUN (HApUMep,
yCTaHaBIMBAaTh, UMEET JIU ypaBHEHUE WM CUCTEMa YpPaBHEHHH pelieHHs,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemrate nMHElHBIE HEpAaBEHCTBA, KBaJIpaTHbIE HEPAaBEHCTBA, M300paxaTb
pElIeHNE HEpPaBEHCTB Ha YHCIOBOM MPSIMOMW, 3allUChIBaTh PELICHUE C
IIOMOILIBK0 CUMBOJIOB

2.6

Pemate cumCTeMBI JITHHEHHBIX HCPaBCHCTB, CHUCTEMblI HCPABCHCTB,
BKIIIOYAIOMIKUC KBAaJApPaTHOC HCPABCHCTBO, I/I306pa)KaTL peIICHUC CUCTCMbI
HCPaBCHCTB Ha YHUCIOBOM Hp?[MOfI, 3alMUMCbIBaTh PCHICHUC C ITOMOIIBIO
CHMBOJIOB

2.7

Hcnonbs30BaTh HEpAaBEHCTBA NIPH PELICHUH PA3JIMYHBIX 3a1a4

OyHKINU

3.1

Pacno3znaBaTh (yHKIMM M3Yy4eHHBIX BUIOB. lloka3piBaTh cxemaTHyecKu
pacroyio’keHre Ha KOOPAWHATHOM MJIOCKOCTH IrpaduKoB QyHKIUI BUOA: Y

k

=kx,y=kx+bh, Y= ; , Y = ax? + bx + ¢ B 3aBUCHMOCTH OT 3HAYCHHil

K03 (HULIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIUI

3.2

Iloka3sIiBaTh CXeMaTHUUECKU PACIIOJIOKCHHUEC Ha KOOpHHHaTHOﬁ TIIIOCKOCTH

rpaduKoB (QyHKUIUN BHIA y=\/§ , ¥ = [X| nu omnuceiBaTh CBOWCTBa
byHKIUH

3.3

Ctpouth 1 M300paxarh CXeMaTHUYECKU IpauKy KBaJIPATUUHbBIX (DYHKIIHIHA,
OIMCHIBAaTh CBOMCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam

3.4

Pacnio3HaBate KBagpaTHMyHyl0 (QYHKIMIO 10 (opmyne, MPUBOIUTH
IpPUMEPbl  KBaJApaTUYHbIX (YHKIMA U3 peanbHON JKU3HU, (U3MKH,
reoMeTpun
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Apudmerndeckas 1 reOMETpUIECcKast IpOrpeccuu

4.1

Pacrio3HaBath apupMETHYECKYI0 M T'€OMETPUYECKYIO MPOrPECCHH IPU
Pa3HBIX CrIoco0ax 3aaaHus

4.2

BEBITIONHATE  BBIYKCIEHUS C HCIOJB30BaHHEM (opMyn n-ro djieHa
apu(MeTHyecKol U TEeOMETPUYECKOM MpOorpeccuid, CyMMBbI MEPBBIX n
YJICHOB

4.3

N300pakaTh 4JI€HBI MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPIUHATHOM
IJIOCKOCTH

4.4

Pemarp 3aaun, cBsi3aHHBIE C YMCIOBBIMH MOCJIEIOBATEIbHOCTSIMHU, B TOM
Yyucie 3a7aud M3 PealbHOM KM3HU (C UCIOJIb30BAHUEM KaJIbKYJISATOPA,
U(PPOBBIX TEXHOJIOTHI)

BepOHTHOCTb H CTaTUCTHKA

5.1

W3Bnekatb M mpeoOpa3oBbiBaTh HH(MOpMALMIO, TMPEACTABICHHYIO B
pa3NMYHBIX HUCTOYHMKAX B BHAEC TaOmUI, JauarpamM, TpaduKoB,
MIPE/ICTaBJIATh IaHHbIE B BUJIE TAOIUIL, Tuarpamm, rpagukoB

5.2

Pemarsn 3ala4uyi OpPraHu30BaHHbIM nepe60p0M BapHaHTOB, a TaKiKC C
HCITIOJIB30BaAHHUEM KOM6I/IHaT0pHI)IX paBuJI 1 MCTOAOB

5.3

Hcnonp3oBaTh onucaTeabHbIE XApaKTCPUCTUKU MJII MAaCCHBOB YHMCIIOBBIX
AAaHHBIX, B TOM YHCJIC CPCAHNEC 3HAUCHUA U MEPBI paCCCUBAHUA

5.4

HaXOIlI/ITB YacTOTBl 3HAYCHHI U YacTOTHI CO6I>ITI/I$[, B TOM 4YHCIIC
MOJIB3YACH pE3yJibTaTaMHU IIPOBCACHHBIX I/ISMepCHI/Iﬁ n H8.6HIOI[€HI/Iﬁ

5.5

Haxoaute BCPOATHOCTHU CHy‘IafIHLIX COOBITHI B N3YUYCHHBIX OIIbITAaX, B TOM
YHUCJIC B OIbITaX C PaBHOBO3MOXHBIMH 3JICMCHTAPHBIMU CO6BITI/I${MI/I, B
CCpuAx HUCIIBITAaHUH 10 MEepBOro ycCriexa, B CCpUAX UCHBITAaHUN BepHy'J'IJ'II/I

5.6

Nmere mnpencraBieHue O CIyd4alHOM BEJIMYMHE M O pPacCHpEncIeHUU
BEPOATHOCTEMN

5.7

Nmets mpencraBieHue o 3aKOHE OOJBIIMX YUCET KaK O TPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIINUX
YHUCEJN B MPUPOJIE U 00IIIEeCTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIMH OCTPBIX YIJIOB, HAaXOJUTh C MX
IIOMOULIBI0  PA3JIMYHBIE DJIEMEHTHl IPSMOYIOJBHOTO  TPEYroJIbHUKA
("pemeHue MPSIMOYTOJIBHBIX TpeyroibHUKOB"). HaxomuTte (c momouisio
KaJIbKYJISATOPA) AIMHBI U YTIIbI U HeTaOIMYHBIX 3HAYSHUH

6.2

[Tonp3oBaThCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOXKJEHUS COOTHOLIEHUH
MEXy TPUTOHOMETPUICCKUMHU BEIIMYNHAMHA
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6.3

Hcnonp3oBaTh TCOPCMbI CHHYCOB W KOCHUHYCOB I HaXO0XICHUSA
pPa3IMYHBIX JJIEMEHTOB TpeyrosbHUKa ("perieHue TpeyroJbHUKOB'),
MPUMCHATH UX ITPU PCIHICHUHN TCOMECTPHUICCKUX 3a1aY

6.4

Bnamerr moHsTHAMU mpeoOpazoBaHHs MOJOOHMS, COOTBETCTBEHHBIX
aMeMeHTOB TOoM00HBIX ¢uryp. Ilombp3oBarbesi CBOWCTBAMHU TOI0OUS
MIPOU3BOJILHBIX (UTYp, YMETh BBIYHCIATH JJIUHBI U HAXOJWUTh YIJIBI Y
nono6ubx (Quryp. IIpuMeHsATH CBOWCTBA MOAOOWS B MPAKTUYECKUX
3aauax. YMETh MPUBOJIUTH IPUMEPHI MOAOOHBIX (PUTYp B OKpYKaroIIeM
MUpe

6.5

[Tonb30BaThcss TeOopeMamMH O MPOHM3BEICHUM OTPE3KOB  XOpH, O
MIPOU3BEICHUHU OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOU

6.6

ITonp30BaThcs BEKTOpaMH, MOHUMATh X T'€OMETPUUYECKUM U (pru3nyecKuii
CMBICJ, IPUMEHATh UX B PEUIEHUHM T'€OMETPUUYECKUX U PU3NYECKUX 3ajau.
[TpuMeHATH CKaIsIpHOE MPOU3BEIEHUE BEKTOPOB Il HAXOXKAECHUS UIMH U
yIJI0B

6.7

Ilons30BaThCA MCTOJAOM KOOpAMHAT Ha IINIOCKOCTHU, INPHUMCHATH €ro B
PCHICHUU I'COMCTPUUCCKUX U IMTPAKTUYCCKUX 3a1aq

6.8

BJ'IaI[eTB MOHATUAMU NTPABUIIBHOTO MHOI'OYTI'OJIbHUKA, JJIMHBI OKPY’>KHOCTH,
AJIMHBL YW OKPYXHOCTH U paIII/IaHHOfI MCpPbI yrijia, YMCTb BBIYHCIATH
jiomajab Kpyra Hu €ro JacTeu. HpI/IMCHHTB INOJTyYCHHBIC YMCHHSA B
IMPAKTUYCCKHUX 3aaadax

6.9

HaxomuTh ocu winM LEHTPbl CUMMETPUM (PUTyp, MPUMEHSATH ABMXKEHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

6.10

[TpuMeHATh NOTy4YEeHHBIE 3HAHUS HA MIPAKTUKE - CTPOUTH MaTeMaTHYeCKue
MOJIENIA JUTSI 3a7ad pealbHOW JKW3HW M TIPOBOJHMTH COOTBETCTBYIOIIHE
BBIUUCIICHUS C IPUMEHEHUEM I10100UsI M TPUTOHOMETPHUECKUX (DYHKITHI
(MoAB3ysICh, I/1€ HEOOXOIUMO, KAJIbKYJISITOPOM)

[TpoBepsiembie 2eMeHTHI cofepkanus (9 kiacc)

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

Yucaa v BEIYUCICHUS

11

PanmonaneHble 4YKcna, UppalMOHATBHBIC YWCIA, KOHEYHBIE M OECKOHEUHBIE
JECATUYHBIE TPOOH

1.2

MHOX€eCTBO JIEHCTBUTENIBHBIX YHCEN, IeHCTBUTENbHbBIE UNCIa KaKk OECKOHEUHbIE
JecATUYHbIe IpoOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXECTBOM
JEUCTBUTENBHBIX YUCENT U KOOPAMHATHON NpsiMoil. CpaBHEHUE JAEHCTBUTEIbHBIX

1.3

ApI/I(I)MCTI/IqCCKI/IC JIENCTBUS C ASHCTBUTEILHBIMH YUCIIAMHU
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W3mepenus, mpuOIMKeHNs!, OIIeHKU. Pa3Mepbl 0OBEKTOB OKPYKAIOLIET0 MHpa,
JUIUTEIBHOCTh MPOLIECCOB B OKpyXkartomem wmupe. [IpubnmkenHoe 3HaueHHe

14 BEJIMYMHBI, TOYHOCTh NpUOIIKeHus. Okpyrinenue yucen. [Ipukuaka m oneHka

pe3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHUSI U HEPABEHCTBA

2.1 VYpaBHEHUsI ¢ OIHOH TIEpEMEHHON

2.2 JIuneitHoe ypaBHeHuUE. Pelienue ypaBHEeHH M, CBOAALIUXCS K JIMHEHHBIM

2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHUN, CBOAAIIMXCS K KBaJAPAaTHBIM

24 BI/IKBaI[pvaTHOC ypaBHeHue. [Ipumepsl pelenus ypaBHEHHUM TPETbE U YETBEPTOU
CTEIICHEH Pa3JI0KEHUEM Ha MHOKUTENH

2.5 Pemenne npoOHO-paliMOHANBHBIX YpaBHEHUN

2.6 Cucremsbl ypaBHEHUH

2.7 VYpaBHeHUE ¢ ABYMS [IEPEMEHHBIMU U €r0 Ipaduk

2.8 Pemenne cucreM NByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIE€PEMEHHBIMU

29 Pemienue cucrem NByX ypaBHEHHH, OJHO M3 KOTOPBIX JMHEWHOE, a JPYroe -

BTOpOH CTENEHU

2.10 |T'paduueckas uHTEpHIpETALHS CUCTEMBI YPABHEHUH C IBYMS IIEpEMEHHBIMU

211 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CriocoooM

2.12  |YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13  |Pemenue TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN

2.14  |PemieHue CUCTEM JIMHEHHBIX HEPABEHCTB C OJJHON TIEPEMEHHOM

2.15 | KBagpaTHbBIe HEpaBEHCTBA

I'paduueckass uHTEpripeTalusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS

2.16
MepeMEHHBIMU
3 OyHKIMH
31 KBampatnunas ¢ynkuus, ee rpaduk u cBoictBa. Ilapabona, KOOpAMHATHI

BEPIIHHBI MapadoIIbl, OCb CAMMETPUH TapadoJIbl

3.2 I'paduku pynkuuii y = kx, y = kx + b u ux cBoiicrsa

33 I'paduku pyaxmuit Y = ; , Y = X3 1 ux cBoiicTBa

3.4 I'paduku pynkuumii Y = \/; , ¥ = [X| 1 ux cBoiictBa
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YuciaoBbie IIOCICa0BATCIBbHOCTHU

OHpeI[GJ'IeHI/IC U CIIOCOOBI 3aJaHus 4YHUCIOBBIX HOCJ'IGI[OB&TCJ'IBHOCTCI\/’I. 3aI[aHI/Ie

4.1 g . .
MOCTIeIOBATEIbHOCTH PEKYPPEHTHOM (popMyioii u popMyInoii n-ro wieHa
492 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMETHYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N WICHOB
43 I'eomerpuueckas mporpeccus. Popmynasl n-ro  4ieHa TI€OMETPUYECKOU
' IIPOrPECCUU, CYMMBI IIEPBBIX N WIEHOB
44 N300pakeHne 4YiIeHOB apu(METHYECKOW ¢ TE€OMETPHUYECKOW MpPOrpeccHid
' TOYKaMH Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBII U 3KCIOHEHIIUAIbHBIA POCT
4.5 Cno>kHbIC TTPOIICHTHI
5 BepoaTHOCTB U cTaTUCTHKA
IIpencraBnenue JaHHBIX B BUJE TaOJIUL, AUarpamm, rpadukoB, MHTEPIIPETALUS
5.1 TaHHBIX. UTEeHWEe W TOCTpOeHWE TaONuIl, AMarpamm, TpapuKOB MO pPeaJbHBIM
JTAaHHBIM
52 [TepecranoBku U hakTopHUa
5.3 CoueTaHus U YUCIIO COUYCTAHUN
5.4 Tpeyronsuuk Ilackans. Pemenue 3a1au ¢ HCnosib30BaHUEM KOMOWHATOPUKHU
55 I'eomerpuueckass BeposiTHOCTh. CilydalHbIi BBIOOP TOYKM U3 (QUIYpbl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPYKHOCTH
5.6 Hcneiranne. Yenex u Heynaya. Cepust MCIIBITAaHUH 10 TIEPBOTO ycIexa
57 Cepus ucnbiTanuii bepHymniau. BeposTtHocTu cOOBITHMII B Cepuu HCIBITaHUI
' bepnymm
5.8 CrnyuaiiHas BeJIMUMHA U paclpeesIeHue BEPOSTHOCTEN
59 Marematnueckoe oxkugaHue U aumcnepcus. llpuMepsl MareMaTH4ecKOro
' OKUJaHUS KaK TEOPETHUECKOT0 CPETHETO 3HAUECHUSI BETUYMHBI
510 Matemaruueckoe OXUJaHHUE M JUCIEPCUS CIydallHOW BEJWYUHBI '4MCIIO
' YCIIEXOB B CEpUU UCTbITaHUI bepHyman"
511 [lonatue o 3akoHe OonbIIMX yHced. M3MepeHHe BEpOATHOCTEH C IMOMOIIBIO
' yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YHCEN B IPUPOJIE U 00IIeCTBE
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yriioB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCMHYCOB U TeopeMa CUHYCOB. Pemienue

MPAKTUYCCKUX 3aaa4 C HCIOJIb30BAHUCM TCOPEMBI KOCHMHYCOB W TCOPCMBI
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CHUHYCOB

6.3 [IpeobpazoBanne mogodus. [1ogodre cCOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJipaTe KacaTeabHOH
Bekrop, anmuHa (MOlyJib) BEKTOPA, COHANIPABICHHbBIE BEKTOPHI, IIPOTUBOIIOIOKHO
6.5 HampaBJIEHHbIE BEKTOPbI, KOJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' orepauuu HaJ BeKTopamu. Pas3nmokeHwe BEeKTOpa MO JBYM HEKOJUITMHEAPHBIM
BEKTOpam
6.6 Koopounatsl BekTopa. CkaliipHOE MpPOM3BEICHHE BEKTOPOB, NMPUMEHEHHE IS
' HAXOXKJICHUS JUTMH U YTIIOB
JlexapToBbl KOOpAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSAMON U OKPYKHOCTH B
6.7 KOOpJIUHATaxX, MepecedyeHrue OKPYKHOCTEH U MpsAMBIX. MeToJ KOOpIUHAT U €ro
IPUMEHEHHE
6.8 [IpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa OKpy>XHOCTH. ['pagycHast M paguaHHas Mepa yria, BBIYHCICHHUE UIMH TyT
' OKPYKHOCTEM
6.10 |ILmomans Kpyra, CEKTOpa, CEeTMEHTA
6.11 JIBIDKEHMsI TUIOCKOCTH W BHYTPEHHHE CHUMMeTpuH ¢(uryp (sremeHTapHbIe

npenacrasienus). [lapamnensusiii nepenoc. [loBopot
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MNEPEYEHB (KOIUD®UKATOP) IPOBEPSEMBIX TPEBOBAHUM K
PE3YJBTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJIbHOI ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUA U DQJIEMEHTOB COAEPXKXAHMUA 110
MATEMATHKE

Jlis mpoBeneHHsT OCHOBHOT'O T'OCYJAapCTBEHHOI'O SK3aMeHa 1o martemaruke (nanee — OI'D mo
MaTeMaTHKE) MCIONb3yeTcs TepedyeHb (Koaudukarop) MpoBepseMbIX TpeOOBaHMU K
pe3ysbTaTaM OCBOGHHUS OCHOBHOW 00pa30BaTelbHOM INpPOrpaMMbl OCHOBHOTO  OOILEro
00pa30BaHUs U IEMEHTOB COACPIKAHUS.

ITposepsiembie Ha OI'D Mo MaTeMaTuke TpeOOBaHUS
K pe3y/bTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pPe3yabTaTaM OCBOCHHUS
IIPOBEPSEMOTO | OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMbl OCHOBHOTO O0IIEro 00pa3oBaHU
TpeOOBaHMS Ha ocHoBe PI'OC
1 YMeHue onepupoBaTh NOHATHIMU: MHOXKECTBO, IIOJMHOKECTBO, ONIEpaIluU

HaJ, MHOXXECTBAMHU; YMEHME OIEpUPOBATH IOHATUSAMU: Tpad, CBI3HBIN
rpad, nAepeBO, LMK, NPUMEHATh HMX IpPU pElICHUM 3a/lady; yYMEHHE
WCIOJB30BaTh TpaUuecKoe TMPEACTABICHUE MHOXECTB JUISI OINWCAHHSA
peabHBIX MTPOLECCOB U SIBJICHHUM, IPU PELICHNH 33/1a4 U3 IPYTUX YUeOHbIX
IIpEAMETOB

2 YMeHHe onepupoBaTh IMOHATHUAMM: OIPENEICHUE, aKCUOMa, TEOpeMa,
JIOKa3aTeJIbCTBO;  YMEHHE  pacloO3HAaBaTb  MCTUHHBIE M JIOJKHBIC
BBICKA3bIBAHUSA, IPUBOAWTH INPHUMEPBl M KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHMS BBICKA3bIBAHUN

3 YMeHHe OonepupoBaTh MOHATHAMHU: HATypaJbHOE YHCIO, IPOCTOE H
COCTaBHOE€ YMCIIO, IEIUMOCTb HATYPAJIBHBIX YUCEN, IPU3HAKU IEITUMOCTH,
L[€JIOE YHCII0, MOAYJIb YHCIIA, OOBIKHOBEHHAs APOOb U JEeCATUYHAs IPO0b,
CTaHJAPTHBINA BUJ YMCJIA, PALIMOHAIBLHOE YKCIIO, UPPALMOHAIBHOE YUCIIO,
apudmeTnyecKkuil KBaJApaTHBIM KOPEHb; YMEHHUE BBINOJHATH JIEHCTBUS C
YUCJIAMH, CPAaBHMBATh U YIOPAAOYMBATH YMCIIA, IIPEACTABIATH 4YMCIA Ha
KOOPIMHATHOW NPSAMOW, OKPYIJIATH YMCIIA; YMEHUE JeJaTh NPUKHUIKY U
OLICHKY pe3yJIbTaTa BEIYMCIICHUN

4 YMeHue onepupoBarh IOHATUAMM: CTENEHb C LEIbIM II0Ka3aTeseM,
apumeTnyecKkuil KBagpaTHBI KOpPEHb, MHOTOYJIEH, airedpanyeckas
IpoOb, TOXKJECTBO; 3HAKOMCTBO ¢ KOPHEM HATypaJIbHOM CTemeHu Ooubliie
€IMHUILIbI; YMEHHUE BBIMOIHATH pacdeThl mo (¢opMyiiaM, IpeodpazoBaHus
LEJbIX, JPOOHO-PAIlMOHABHBIX BBIPAXEHUNH U BBIPAKEHUNA C KOPHSIMH,
Pa3I0KEeHUE MHOTOYICHA HA MHOYKUTENH, B TOM YUCIIE C UCIIOIb30BaHUEM
(bopMys pa3HOCTH KBaJIpaToOB M KBaJpaTa CyMMbI U pa3HOCTH

5 YMeHue omnepupoBaTh MOHATUSMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OIHOW NepEeMEHHOH, YMCIIOBOE HEPABEHCTBO, HEPABECHCTBO C IIEPEMEHHOIT;
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YMEHHE peliaTh JIMHEHHBIE W KBaJpaTHbIC ypaBHEHHUsA, JAPOOHO-
palMOHAIbHBIE YpPaBHEHUSI C OJHOW MEPEMEHHOW, CHCTEMBI JBYX
JIMHEMHBIX ypPaBHEHUM, JIMHEHHbIE HEPABEHCTBA M HUX CHCTEMBI,
KBaJpaTHBIC U IPOOHO-PAIIMOHANILHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM,
B TOM YHCJIE€ NP PELICHUM 3a]a4 U3 JIPYTHX MPEIMETOB U MPAKTHUECKHUX
3a7a4; YMEHUE HUCIOJb30BaTh KOOPJAMHATHYIO MPSMYIO U KOOPJIUHATHYIO
IJIOCKOCTH JIJISL M300paKeHUS PEIIeHU ypaBHEHHH, HEPABEHCTB M CHCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QyHKIMS, Tpapuk (QyHKIMH, HYIHA
(GyHKINH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3PACTaHMUA,
yObIBaHUS, HamOONbIIee W HaWMEHbIIee 3HA4YCHHs (YHKIMH, yMEHUE
ONEPUPOBATh IMOHATUSAMH: TpsMasi MPONOPIMOHAIBLHOCTh, JIMHEHHAsS
¢byHkuus, KBaapaTuyHas (QYHKOMSA, OOpaTHas NPOMOPLUOHAIBHOCTD,
napaboJa, runep0osa; yMeHue CTpOuTh rpaduku GyHKIIUN, UCTIOIb30BaTh
rpaduKu JUIs ONpPEACNICHUS CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pelieHusl 3aJad M3 JPYruX y4eOHBIX MPEIMETOB M PEaTbHON KHU3HH,
YMEHHUE BBIpaKaTh (popMysiaMu 3aBUCUMOCTH MEXIY BEIIMYMHAMHU

YmMenue OIEpUpPOBaTh MIOHATUSAMU: MIOCJIEI0BATEIbHOCTD,
apudmeTnueckas ¥ reoMeTpudecKas MPOTPECCHH; YMEHHE HCIIOJIb30BaTh
CBOMCTBA MOCJIEI0BATENILHOCTEH, POPMYIIBI CyMMBI U OOILErO 4YiIeHa MpHU
pelIeHNN 3a/a4d, B TOM YHUCIE 3aJad U3 JPYruX YYeOHBIX MPEIMETOB U
pEATBHOU KU3HU

YMeHue periath 3a/1a4i pa3HbIX TUIIOB (B TOM YHCJIE HA MPOLEHTHI, JOIH
U 4acTH, IBU)KEHUE, paboTy, LIEHY TOBaPOB U CTOUMOCTb MOKYIIOK U YCIIYT,
HQJIOTW, 3aJa4d U3 OO0JacTH YHpPaBICHUS JMYHBIMH M CEMEHHBIMU
(buHaHCAMM); YMEHHE COCTABIISTH BBIPAKEHUS, YPAaBHEHUS, HEPABECHCTBA U
CUCTEMBI 10 YCJIOBHUIO 3aJauM, MCCIENOBATh IOJYYECHHOE PEILICHUE H
OLIEHMBAThH MPABI0N0I00HOCTD MMOITYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh NOHATUSIMU: (PUTYpa, TOUKA, OTPE3OK, Mpsmasi, J1yd,
JIOMaHasl, YroJ, MHOTOYIOJbHHK, TPEYrOJIbHUK, PpaBHOOEIPEHHBIH MU
PaBHOCTOPOHHUI TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTroJIbHUK, METUaHa,
OuccekTpuca U BBICOTA TPEYrOJIbHUKA, YETBIPEXYTOJIbHUK,
napajuienorpaMM,  poMO,  NpPSAMOYrOJbHUK,  KBajapaT,  Tpareuus;
OKPY>KHOCTb, KpYI, KacaTelbHas; 3HaKOMCTBO C IIPOCTPaHCTBEHHBIMH
¢urypamu; yMeHue pemiarb 3aJadd, B TOM YHCJIE M3 IOBCEIHEBHOMN
KU3HU, Ha HAXOXKJIEHUE TEOMETPUUYECKHUX BEIUYMH C I[PUMEHEHHEM
M3Y4YEHHBIX CBOMCTB QUryp u (akroB

10

YMeHue onepupoBaTh IOHSATUSIMU: PAaBEHCTBO (UIYp, pPaBEHCTBO
TPEYrOJIbHUKOB; I1apalUIEIbHOCTh U MEPIECHAUKYISIPHOCTh MPAMBIX, YIOJ
MEXAYy TNpSAMbIMH, TEPHEHAUKYISIp, HAKJIOHHAsA, MpPOEKUHs, Mojaodue
¢buryp, momoOHbIe TPEYroJbHUKH, CHMMETPUS OTHOCHUTENBHO TOYKH WU
NpsIMOW; yMEHHE paclo3HaBaThb pPaBEHCTBO, CHUMMETPHUIO M TMojo0ue
¢buryp, napaniesbHOCTh U NMEPIEHANKYISIPHOCTD MPSIMBIX B OKpPYKalOIIeM
MHupe

11

VMmenune ONCpUpPOBAThH MOHATUAMU: IJIMHA, PACCTOSAHUC, YT'OJI (BCJ’II/I‘-II/IHa
yria, CHHYC U KOCHUHYC yTIJia TpeyTOJ'ILHI/IKa), miongaab; YMCHUC OICHHUBATDH
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pasMepsl TPEIMETOB U OOBEKTOB B OKPYXKAIOIMIEM MHUPE;, YMEHHE
MPUMEHSTHh (HOPMYJIbI MEPUMETpPa U IUIONIA MHOTOYTOJIbHUKOB, JJIMHBI
OKPY)XHOCTH W  IUIOHIaAM  Kpyra, oObeMa  OPsIMOYTOJIBHOTO
napajuiefienuneaa;  yMeHHue  NPUMEHSATh  NPHU3HAKM  PaBEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YIVIOB TpPEYroJIbHUKa, TEOpeEMY
[Tudaropa, TpUroHOMETPUYECKUE COOTHOIIEHUS JUISl BBIYUCICHUS JIJIUH,
pacCTOAHUH, IO

12

YMmenue wu3zo0paxarb IUIOCKMEe (UTYppl M HX ~ KOMOUWHAIIMH,
MPOCTPAHCTBEHHBIE (QUTYpPBl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M  JJIGKTPOHHBIX  CPEICTB IO TEKCTOBOMY  WJIH
CUMBOJIbHOMY OIIMCAHUIO

13

YMeHue onepupoBarh MOHATUAMU: IPSIMOYIOJbHAs CHCTEMa KOOPAMHAT;
KOOPAMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA
YHCIIO, CKALIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHME HCIIOJIB30BATh
BEKTOPBI U KOOPAMHATHI JI IIPEACTABICHUs JAaHHBIX U pELIEHUs 3aJ1ay, B
TOM UHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U pealbHON KU3HU

14

YMeHue onepupoBaTh NOHATUSAMHE: CTOJIOMKOBBIE U KPYTOBBIE THATrPAMMBI,
Tabnuipl, cpeaHee apudMeTHUECKoe, MeauaHa, Haubonbliee U
HauMEHbIIIee 3HAUYECHUs, pa3Max YHUCIOBOr0 Habopa; yMEHUE W3BJIEKaTb,
UHTEPIPETUPOBATH U MPEOOPa30BBIBATH HH(MOPMAIIUIO, TPEJICTABICHHYIO B
TabMUIaX W Ha JAMarpaMMax, OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTHKH
peaIbHBIX MPOLECCOB W SIBJICHHM; YMEHHE paclO3HaBaThb W3MEHUYUBHIC
BEJIMYMHBI B OKPYKAIOLLEM MHUPE

15

YMeHue onepupoBaTb IOHATHSAMHU: CIydalHBIM ONBIT (CiIy4yailHbIN
HKCHEPUMEHT),  DJIEMEHTapHOEe COObITHE  (3JIEMEHTapHbIM  HCXO[)
CIIy4aiflHOTO OIIbITa, CIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HaxXOJWUTh  BEPOSTHOCTH  CIy4alHBIX  COOBITMH B OMNBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU; YMEHUE PellaTh 3a/1a4u
METOZIOM OpraHW30BaHHOIO Iepedopa M C UCIOJb30BAaHUEM MpaBUIIA
YMHOKEHUS; YMEHHE OILICHUBAaTh BEPOSTHOCTH pPEabHBIX COOBITHMH U
SBJICHUH, IIOHUMAaTh POJIb NPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITUH B OKpY)KalOLlEM MHUPE M B KU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN M €ro
POJIBIO B MAaCCOBBIX SIBJIICHUSIX

16

YMeHnue BbIOMpaTh MOAXOIAUINI N3YYEHHBIN METOJ JUIsl PEeLeHus 3a/1a4H,
MIPUBOAUTH IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKWU3HM, DPACIO3HABaTh NPOSBICHHE 3aKOHOB MAaT€MAaTHKH B HCKYCCTBE,
ONKUCBIBATh OT/JEJbHBIE BBIJAIOLINUECS PE3YJIbTAThl, IOJYYEHHBIE B XOJE
pa3BUTHUSI MaTEMAaTUKU KaK HAYKH, IPUBOJUTH IPUMEPHI MAaTEMAaTUYECKHUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM YU BCEMUPHOU UCTOPUU

[TepeueHs 3eMEHTOB copepKaHUsl, TpoBepseMbIx Ha OI'D
10 MaTeMaTHKe
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Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

1 Yucna 1 BBIYUCIICHUS
1.1 Harypanbublie u uensie yncina. [Ipu3Haky 1eIMMOCTH 1EeNbIX YHCeT
1.2 OOBIKHOBEHHBIE U JCCATUYHBIC IPOOH, IPOIICHTHI, OECKOHEYHBIC TEPUOTNICCKUE
npodu
1.3 Panmonanshbie uncna. Apudmerndeckue onepamnuu ¢ paiuoOHAILHBIME YUCIIaAMU
1.4 JlelicTBUTENbHBIE 4YKCia. ApudMeTHueckue omnepauuud ¢ JAeHCTBUTEILHBIMU
qHclIaMu
1.5 [IpuOnuxeHHblE BBIYMCICHUS, TMpaBUia OKPYIJICHMS, MPHUKUIKA M OIEHKa
pe3yJibTaTa BEIYMCIEHUN
2 AnrebOpandecKue BhIPaXKCHHS
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
2.2 Crenenp ¢ uenbiM mokazareneM. CTemneHb C palMOHAJIbHBIM IOKa3aTeleM.
CBoiicTBa CTeTICHU
2.3 MHorouieHsl
24 Anrebpaunyeckas 1po0b
2.5 Apudmernaeckuit KOPEHb HaTypaJIbHOM  CTENEHHU. HeiicTBus c
apu(pMeTUYECKUMU KOPHAMHU HATypaJIIbHOMN CTETIEHU
3 YpaBHEHHS U HEPABEHCTBA
3.1 Hensle u npoOHO-panoHaIbHBbIE YypaBHEHHsS. CHUCTEMBI M COBOKYIHOCTH
ypaBHEHUH
3.2 Lensle u apoOHO-panmoHaNbHbIE HepaBeHCTBAa. CHCTEMBI U COBOKYIHOCTH
HEPABCHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 UwrcoBbIe TIOCTIEIOBATEIIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsT IOCIEI0BATEILHOCTEH
4.2 ApudmeTrndeckas UM TeoMeTpuueckas mporpeccur. Dopmyna  CIIOKHBIX
MIPOLIEHTOB
5 OyHKIMH
5.1. OyHkiusa, cmocoosl  3amaHus  QyHkmuu. ['padux  Gyskmuu.  OOGnacTh

OIpeJIeNIeHUs] 1 MHOXKECTBO 3HadeHud ¢ynkuuu. Hymu ¢ynkumu. IpomexyTtku
3HAKOMOCTOAHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIHMHU. MakCHUMyMBbl U
MUHUMYMBl GyHKUMU. HauGonbiiee M HauMeHbllee 3HaYeHHE (YHKIHMH Ha
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IIPOMEXKYTKE

6 Koopaunatsl Ha npsAMOii U TIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyronsHUK
7.3 MHOroyrojabsHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKux BEITUUYUH
7.6 BexkTops! Ha T1ocKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuosxecTBa
8.5 I'pader

[Tpu pa3paborke paboueil mporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHUM YUYTEHBI BO3MOXKHOCTHU
MCIIOJIb30BaHUs AJIEKTPOHHBIX (IU(POBHIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIIOIIMXCS y4EOHO-
METOAMYECKUMH MaTepuanaMu (MyJlIbTUMEIUNHHBIE MPOrpaMMbl, 3JIEKTPOHHbIE YYEOHHKH U
3a/la4yHUKHU, DJIEKTPOHHbIE OMOIMOTEKH, BHUPTYaJbHBIE J1AOOPaTOpPUM, WUIPOBBIE IPOrPaAMMBI,
KOJJIEKIIMM ITU(PPOBBIX 00pa30BaTeNbHBIX PECYpPCOB), HCHOJIB3YEMBIMH JJIsi OOY4YeHHUS U
BOCIMTAHUS Pa3IMYHbIX TPYII [10JIb30BATENEH, NPEACTaBIEHHBIMU B AJIEKTPOHHOM (LHU(POBOM)

BUJIE M peaM3yIOUMMU aujakTudyeckue Bo3MoxkHoctu UKT,

COOTBETCTBYET 3aKOHOAATEIHCTBY 00 00pa30BaHUMU.
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