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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo maTeMaTuke 6a30BOr0 YPOBHS Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs pa3paboTaHa
Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUM K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHON IPOrpaMMbl,
npencrasieHHbix B ®I'OC 000, a takke ¢ yduérom denepanbHOl paboyeil mporpaMMbl BOCHHUTAHUS U
KOHIICTIMU TpernojaBaHust ydeOHoro mpeamera «MaremaTnka» B 00pa3oBaTeNbHBIX OpraHU3aMAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBI.

B nporpamMMe no MaremaTuke Y4TEHbl MJAEU M IOJOXKEHUS KOHLENIMUHM PA3BUTHUS MaTeMaTHYECKOTro
obpazoBanus B Poccuiickoit @enepanuu.

OcHOBHBIC TUHUM COJEpPXKAaHUS MPOTrPaMMBbl IO MareMaTuke B 5-9 kiaccax: «Umucna M BBIYMCICHUSY,
«Anrebpay («AnredpanuecKkue BBIPAKEHHS», «YpaBHEHHS M HEpaBEHCTBa»), «DyHkiumn», «['eomerpusi»
(«I"'eomerpuueckre (UIrypbl U HUX CBOMCTBa», «V/I3MepeHHEe IeOMEeTpUYECKHUX BEIUYUH»), «BeposTHOCTh u
CTaTUCTHUKa». J[aHHBIE JTMHUU Pa3BUBAIOTCS NapalljiesbHO, KaKaas B COOTBETCTBUM C COOCTBEHHOW JIOTHMKOM,
OJTHAKO HE HE3aBHCHUMO OJIHA OT IPYTOii, a B TECHOM KOHTAKTE€ U B3aUMOACHUCTBHUH.

Conepxanue mporpamMMbl 10 MaTE€MaTHKe, PacHpelesieHHOe 1O TojaaM OOYYeHHUs, CTPYKTYpPHUPOBAHO
TakuM 00pa3oM, YTOObBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIpocaM oOyuaromuecs oOpalainch
HEOJHOKpPaTHO, 4TOOBl OBJIAJEHME MAaTeMaTHMYECKUMM MOHSATHSAMU W  HaBbIKAMHM  OCYIIECTBISUIOCH
MOCJICIOBATEIPHO M TIOCTYNATENIbHO, C COOJIIOJCHHEM MPHHIUIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHHSA
BKJTIOYAJINCh B OOIIYI0 CUCTEMY MAaTeMaTHYECKHX IPEJCTABICHHH OOYJalOUIMXCs, PacIupss U yriyomsis ee,
00pa3ys NPOYHbIE MHO>KECTBEHHBIE CBA3H.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «MATEMATHUKA»

[IpenMeromM MareMaTUKH SBISIOTCS (DYHIaMEHTAIbHBIC CTPYKTYPhI HAIIETO MHPa — MPOCTPAHCTBECHHBIC
(GOpMBI U KOJMYECTBEHHBIE OTHOIICHHS (OT MPOCTEHIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIBITE, 10
JIOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX ISl Pa3BUTHS HAYYHBIX U MPHUKIAIHBIX el ). MaTemaTHueckue 3HaHus
00eCTreYnBaOT TIOHWMMAaHNE TIPHHIIAIIOB YCTPOWCTBA U MCIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUSATHE H
WHTEPIPETAIMIO COITUAITBHON, SKOHOMHYECKOH, IMOJIUTUICCKOW HH(POPMAIINH, JAFOT BO3MOXKHOCTH BBITIOTHSATH
pacueThl U COCTaBJIATh aNTOPUTMBI, HAXOJIUTh M MPUMEHITh (POPMYIBI, BIaJETh MPAKTUYECKUMHU MpUEMaMU
T€OMETPUUYECKUX HM3MEPEHH U TOCTPOCHUM, 4YHUTaTh HUHGOpPMAIUIO, TPEACTABICHHYIO B BUIE TaOmHII,
auarpaMMm M TpapuKOB, JKUTh B YCIIOBUSX HEONPEICIICHHOCTH W IOHUMAaTh BEPOSTHOCTHBIA XapakTep
CITy4alHBIX COOBITHIA.

N3ydyenne wmatematuku GopMupyeT y oOydaromuXxcsi MaTeMaTH4YeCcKHil CTUIb  MBIIUICHHUS,
MPOSIBIISIIONIUICS B ONpEJCIEHHBIX YMCTBEHHBIX HaBblikax. OOydaromuecss OCBAaMBAIOT TaKHWe MPHUEMBbl U
METOJIbI MBINUICHHUS, KaK WHAYKIHS W JeAyKnus, OOOOMmeHWe W KOHKPETH3allWs, aHaJlu3 W CHHTE3,
KIacCUpUKANUsg © CHUCTeMaru3amnus, aOcTtparupoBanne ©  aHamorusa. OOBEKTHI MaTEeMAaTHYSCKUX
YMO3aKJIIOUEHUH, TMpaBuia WX KOHCTPYUPOBAHMSI PACKPHIBAIOT MEXAHMU3M JIOTUYECKHX TOCTPOCHUH,
CHOCOOCTBYIOT BBIpAOOTKE yMeHHs (OpMYyIHUpOBaTh, OOOCHOBBIBATh M JIOKA3bIBATh CYXKACHHUS, TEM CaMbIM
Pa3BHBAIOT JIOTHYECKOE MBINIIICHHE. V3ydeHne MaTeMaTuku oOecredynBacT (OPMUPOBAHHUE ATOPUTMUICCKON
KOMITOHCHTBI MBITIUICHUSI ¥ BOCITUTAHUE YMEHHH JICHCTBOBATH 1O 33JJaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATH
M3BECTHBIE M KOHCTPYHpPOBaTh HOBBIE. B mporecce pemieHus 3aad — OCHOBHOW y4eOHOW AESITeThbHOCTH Ha
ypOKax MaTeMaTHUKU — PA3BUBAIOTCS TBOPYECKAs U MPHUKJIAIHAS CTOPOHBI MBIIIUICHUS.

OOyvyeHHe MaTeMaTHKe JaeT BO3MOXXHOCTh Pa3BHBATh Y OOYYAMOIIUXCS TOYHYIO, PAIlMOHAIBHYIO H
WH(POPMATHBHYIO peub, YMEHHE OTOMPATh HanOoJiee MOIXOMAIINE S3BIKOBBIC, CHMBOJIMUECKHE, Tpaduieckue
CpeICTBa JIJIsl BRIPAXKCHUS CY>KJICHUHN U HATJISTHOTO UX TPECTABICHUS.

[Ipy w3ydyeHMH MaTeMaTUKU OCYIIECTBISIETCS OO0IIee 3HAKOMCTBO C METOAAMH  IO3HAHUS
JNEHCTBUTENBHOCTH, IPEICTABICHUSIMU O MPEAMETE U METOJaX MAaTeMaTHUKU, UX OTIMYUU OT METOJIOB APYTUX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSX MPUMEHEHHsS] MaTeMaTHKU JI PEelIeHUs] HAyYHBIX U
MIPUKJIAIHBIX 3a7a4.



HEJN N3YYEHUSA YYEBHOI'O IPEJIMETA «MATEMATHUKA»

[TpropUTETHBIMK EJSIMH 00YYEeHHsT MaTeMaTHKE B 5—9 Kitaccax SBIISIOTCS:

- (opMHUpOBaHHE MEHTPAIbHBIX MATEMATHUYECKUX IMOHATHH (YHCIIO, BEJIMYHMHA, TeoMeTpHuecKas Qurypa,
MEPEeMEHHAsl, BEPOSITHOCTh, (YHKIUS), OOECIEUMBAIOIINX TPEEMCTBEHHOCTh M  NEPCIEKTUBHOCTH
MaTEeMaTHYECKOTro 00pa30oBaHUs 00yJarOIIHXCS;

- mojBefieHHEe O0Yy4aroImuXCs Ha AOCTYIHOM I HUX YPOBHE K OCO3HAHHIO B3aMMOCBS3H MaTEMAaTHKH U
OKPY’KaroIIero MUpa, MOHMMaHNE MATEMATHKK KaK YaCcTH OOIICH KyIbTyphl YeJIOBEUCCTBA;

- pa3BUTHE MHTEUICKTYAJIbHBIX U TBOPYECKHX CIOCOOHOCTEH O0y4aronuxcs, MO3HABATEIbHOW aKTHBHOCTH,
HCCIICOOBATCIIBCKUX yMeHI/If/'I, KpI/ITI/I‘-IHOCTI/I MBIIIJIICHHUA, I/IHTepeca K H3yquHIO MaTEMAaTUKU,

- ¢opmupoBanue (GyHKIIMOHATHLHOW MATEeMATHYECKON TPaMOTHOCTU: YMEHHS PACIO3HABATh TMPOSBICHUS
MaTeMaTHYECKUX IOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B PEalbHBIX KM3HCHHBIX CHUTYAI[HUSX H IIPH
U3YYCHUU JPYTUX Y4EOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOPMYITHPOBATH
HUX Ha A3bIKC MaTE€MaTHUKU U cOo3JaBaTb MaTEMAaTHYCCKUE MOJCIIN, HpI/IMeHHTB OCBO@HHI)Iﬁ MaTCMaTI/I‘-IeCKI/Iﬁ
aHHapaT JUJIA peHIeHI/ISI HpaKTI/IKO'OpI/IeHTI/IPOBaHHI)IX 3aja4, I/IHTCpHpeTI/IpOBaTI) 1 OLICHHUBATH HOHy‘ICHHI)IC
PE3yIIbTaThI.

MECTO YYEBHOI'O HPEIMETA «MATEMATUKA» B YYEBHOM IIVIAHE

OO0miee yucio 4acoB Il M3Y4EHMs] MaTeMaTWKH (0a30BbIil ypoBEHb) Ha YpOBHE OCHOBHOI'O OOIIEro
obOpasoBanms, — 952 4aca: B 5 kiacce — 170 vacoB (5 yacoB B Henento), B 6 kimacce — 170 gacoB (5 yacoB B
Heneno), B 7 kinacce — 204 yaca (6 4acoB B Heneno), B 8 kiacce — 204 gaca (6 yacoB B Hezel0), B 9 Kiracce —
204 yaca (6 4acoB B HEZIEIIO).



COJEPKAHUE OBYYEHUA
S KJIACC

HartypaJbHble 4ynciIa U HYJIb

Harypanbaoe uucno. Pan Harypanbubix uncen. Yucno 0. M300pakeHne HaTypalbHBIX YHCEN TOYKAMH Ha
KOOPJAMHATHOU (YMCIIOBOM ) MPSIMOM.

[lo3unmonHas cucreMa CcuucieHHs. Pumckas Hymepauus Kak IpUMEp HENO3UIMOHHOM CHCTEMBbI
cuncicHus. [lecsTudHas cucreMa CUMCIeHUs.

CpaBHEeHHE HATypaJIbHBIX YHCEN, CpaBHEHHE HaTypalbHBIX uucenl C HynéM. CrocoObl CcpaBHEHUS.
OxpyrieHne HaTypaJIbHbBIX YUCEIL.

CrnoxeHue HaTypajbHBIX YHCEN, CBOMCTBO HYJs NPH CIOXXKEHUH. BpluMTaHue Kak aelcTBUe, oOpaTHOE
CIIO)KEHMIO. YMHOXKEHHE HATypallbHbIX YHCEN, CBOWCTBA HYJS M €QUHMIBI IIPU YMHOXXEHMHU. [leneHue kak
nelictBue, obpaTHoe yMHOKeHHIO. KoMmoHeHTsl AelcTBull, cBsi3b Mexay Humu. [IpoBepka pesynbraTa
apupmernyeckoro neiictBusa. IlepemecTuTennbHOE M COYETATEIbHOE CBOWCTBA (3aKOHBI) CIOXKECHUS U
YMHOKEHHUS, paclpeesInTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHSL.

Hcnonp3oBanue OykB aisi 0003HAUYEHUS] HEM3BECTHOTO KOMIIOHEHTA W 3alMCH CBOMCTB apU(PMETHIECKHX
IENUCTBUIM.

JlenuTenu M KpaTHbIE 4MCia, pas3jiokeHWe Ha MHOXxuTenu. lIpoctble um cocraBHble uncina. llpusnaku
JenuMocTu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0OCTaTKOM.

CreneHnb ¢ HaTypalbHBIM ITOKa3aTeNEeM. 3allUCh YKCIIa B BUAE CYMMbI Pa3psIHbIX CIaracMbiX.

YucnoBoe BeIpakeHHE. BbluMciieHHnEe 3HAYEHUI YMCIOBBIX BBIPAKEHUH, MOPAIOK BBIIOJHEHUS JNEHCTBUM.
Hcnonp30BaHue MpHU BBIYMCICHUSAX MEPEMECTUTEIBHOTO M COYETATENIbHOIO CBOMICTB (3aKOHOB) CIOXEHHS U
YMHOXEHMS, paCpeeIINTEIbHOIO CBONCTBA YMHOKEHUS.

Jpoou

IIpencraBnenue o ApoOM Kak crioco0e 3amucH 4acTH BedudrHbl. OOBIKHOBEHHbIE 1poOH. [IpaBuiibHbBIE U
HenpaBwibHbIe ApoOu. CMmenanHas JpoOb, MpeCTaBlIeHnEe CMEIIaHHON JpoOU B BUJIE HENIPABWIIBHON ApodU U
BBbIJICJICHUE II€JIOW YacTH 4YMCIa W3 HEMpaBUIbHOM ApoOu. M3o0paxkeHue apoOeil ToOukaMu Ha YUCIOBOU
npsimoii. OcHOBHOE cBOMCTBO ApoOu. Cokpamenue apoOei. IlpuBeaeHue npodu K HOBOMY 3HAMEHATEIIO.
CpaBuenue npo0eit.

CrnosxeHue ¥ BBIYMTaHUE ApoOel. YMHOKEHUE U JieieHre ApoOeid, B3auMHO oOpaTHble 1pobu. Haxoxnenue
YacTH LEJOT0 U 1IEJIOT0 10 €r0 YacTH.

Hecstuunas 3anuck apoOei. [IpeacraBnenue necaTuyHod ApoOu B BuIE OOBIKHOBEHHOH. M300pakeHue
JEeCATUYHBIX ApoOeil ToukaMu Ha YUCIOBOM mpsiMoil. CpaBHEHHE AECATUUHBIX IPOOEH.

Apudmernueckue AeMCTBUS ¢ JECITUUHBIMU po0siMu. OKpyTieHUE TECATUUHBIX IpOOeil.

Pelenue TekcTOBBIX 33124

Pemenne TexcToBBIX 3amau apudMeTHdecKuM criocoOom. Pemienune mormdeckux 3amad. Permenue 3amad
nepebopoM BCeX BO3MOXKHBIX BapHaHTOB. VIcIionb30BaHNe IPU PELICHUH 3a/1a4 TaOJIHIl U CXEM.

Pemenue 3anmay, conepikalux 3aBUCHMOCTH, CBS3bIBAIOLIME BEIWYMHBI: CKOPOCTb, BPEMS, PacCTOSHUE,
IeHa, KOJINYEeCTBO, CTOUMOCTh. ETMHUIIBI H3MEpeHHs: MacChl, 00bEMa, 1IeHbI, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13b MEXly €TUHUIIAMHU U3MEPEHUS KaXKI0W BETHUUNHBI.

Perienue OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue qaHHBIX B BUJAE TAOJIUI, CTOIOYATHIX JUArpaMM.

Haruasanas reomerpust

Harnsnaele mpencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yroj, JIOMaHas,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YT0i. IIpsMoii, OCTpBIN, TyIIOW U pa3BEPHYTHIA YIIIBL.

JlnuHa oTpe3ka, METPUYECKHE €IUHMIIBI ITIMHBL. J[JTMHA TOMaHOM, IEPUMETP MHOTOYroJibHHUKa. M3mMepenue
Y TIOCTPOEHHUE YIJIOB C IOMOILBIO TPAHCIIOPTHPA.

Harnsannele npencraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, NPSMOYTOJBHUK, KBajapar,
TPEYToJIbHUK, O PaBEHCTBE (HUTYD.

N3obpaxkenue duryp, B TOM yucie Ha kietdaroit Oymare. [loctpoeHne KoOHPUTYparuii U3 4acTeil mpsMon,
OKPY>KHOCTM Ha HEJIMHOBAaHHOM u Kieryaroii Oymare. lMcnosib3oBaHMe CBOWMCTB CTOPOH M YIJIOB
IPSIMOYTOJIbHMKA, KBaJpaTa.



[Tnomans NpsSAMOYroJibHUKa M MHOTOYTOJIBHUKOB, COCTABJICHHBIX M3 IPSMOYTOJIBHUKOB, B TOM 4YHCIIE
¢buryp, n300paxEHHBIX Ha KJIeTyaToil Oymare. EXUHUIBI H3MEpEHHS TIIOIIAIH.

Harnsinaele npencTtaBieHUs O INPOCTPAHCTBEHHBIX (DUIypax: HpSAMOYIOJIbHBIM Mapajuienenumnen, Kyo,
MHOTOTpaHHHUKH. M300paskeHHe MPOCTEUIIMX MHOTOTPaHHUKOB. Pa3BépTkm Kyba W mapaienenuresa.
Co3nanue Mozeneil MHOrOrpaHHUKOB (M3 OyMaru, IpOBOJIOKH, IUIACTUIIMHA U IPYTUX MATEPUATIOB).

O0BEM MPsIMOYTOIBHOTO Mapauienenunesa, Kyoa. Enquauibr namMepenus oobéma.

6 KJIACC

HarypajibHble ynciia

Apudmernueckue IEHCTBUS ¢ MHOTO3HAYHBIMU HATYpaJIbHBIMH YKciIaMH. UHCIIOBBIE BBIPAXKEHUS, TOPSAIOK
NeNCTBHM, HCcToNb30BaHHe CKOOOK. Vcronib30BaHne MPU BBIUUCICHUSX NIEPEMECTUTEILHOTO U COYETATEIbHOTO
CBOMCTB CIIO)KEHMSI M YMHOXEHMSI, paclpeleIUTEeIbHOr0 CBOMCTBa YMHOXKEHUs. OKpyIJIeHuEe HaTypaJlbHbIX
YHUCEIL.

JlenmuTenu U KpaTHBIC YUCIIa, HAMOONBININK OOIIMI JeIUTeNh U HaMMEHbIee olmiee KpatHoe. [lenuMocThb
CYMMBI U ITpou3BeieHus. [lenenne ¢ 0CTaTKOM.

Jpoou

OObIkHOBEHHAsi TpoOb, OCHOBHOE CBOWCTBO Apodu, cokpaiieHue apobdeit. CpaBHEHUE U YHOPSIOYHUBAHUE
npoOeit. Pemenne 3amay Ha HaxXOXKJIEHHE YacTH OT LIETIOTO M IEJOro 1Mo ero yactu. [[poOHoe uucio kak
pesynbrar nenenus. llpencraBneHue aecATUYHOW ApoOM B BHAE OOBIKHOBEHHON JpOOM U BO3MOKHOCTD
MPEJCTaBICHUS OOBIKHOBEHHOH poOu B BUAE ACCATHUHON. JlecsaTuuHble IpoOu M METpHUECKasi CUCTEMa Mep.
Apubmernueckre IeiHCTBUS U YUCIOBbIE BHIPAKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHowenue. JleneHue B JaHHOM OTHoIIeHWH. Macmrad, nponopuus. Ilpumenenue nponopuuili npu
peuieHuu 3a1ay.

[TonsTue npoueHTa. BplunciaeHue npoueHTa OT BEIMYMHBI U BEIMYMHBI 110 €€ MpOLEeHTY. BbolpakeHue
IPOIEHTOB JECATUYHBIMU JIpoOsimu. PereHue 3agad Ha TNpOLEHTH. BpIpakeHHE OTHOLIEHHS BEJIUYUH B
MPOLIEHTAX.

ITost0kuTEIBHBIC M OTPHIATEIbHBIC YHCIA

[TonoxxurenbHble U OTpULIaTENbHBIE YKcna. Llenpie uncna. Moayne uncna, reoMeTpuueckasi HHTepIpeTaus
Moy uucna. M3o0paxkeHue yucen Ha KOOpAWHATHOHN mpsiMol. UucnoBble npoMexxyTku. CpaBHEHHE YHCE.
Apudmerrueckne AeMCTBHS € MOJIOXKUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

[TpsiMoyrosnbHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopJuHAThl TOUKM Ha IUIOCKOCTH, alciucca u
opauHara. [loctpoenue Touek u GUryp Ha KOOpAMHATHOM IJIOCKOCTH.

BykBeHHBIE BBIpAKEeHHU S

[Ipumenenue OykB AJis 3aMCU MAaTEMaTUYECKUX BBIpaKEHUH U npeuiokeHnid. CBolicTBa apu(pMETHUECKUX
NEeUCTBUI. DyKBEHHBIE BBIpaXEHUS W YNCIOBBIE IIOACTAHOBKHU. DyKBEHHBIE paBEHCTBA, HAXOKICHHE
HEU3BECTHOTO KOMIOHEHTa. DopMyIbl, HOpMyIIbl IEPUMETpA U TUIOUIAAN MPSAMOYTOJIbHUKA, KBajpaTa, 00béMa
napajiesenumnena u Kyoa.

Pemrenue TekcTOBBIX 32124

Pemenue TekCTOBBIX 3amau apudmernueckuMm crocoOoMm. Pemienne nmormueckux 3anad. Pemenue 3amau
mepedopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amay, coneprkalux 3aBUCHMOCTH, CBSI3BIBAIOLIMX BEIMYMHBL: CKOPOCTb, BPEMS, PAcCTOSHUE,
1IeHa, KOJMYECTBO, CTOMMOCTh, NMPOU3BOJIUTEIBHOCTh, BpeMs, 00bEM padoThl. ENUHUIBI M3MeEpeHHs: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpEMEHU, CKOPOCTU. CBA3b MEXY €AUHUIIAMH U3MEPEHUS KaX10M BEIUUUHBI.

Pemenue 3anad, cCBS3aHHBIX C OTHOIIEHHEM, MPOMOPIHOHATIBHOCTHIO BEIMYMH, MPOLEHTAMHU; pellIeHue
OCHOBHBIX 3371a4 Ha APOOH U MPOLICHTHI.

OneHka U NpUKUIKA, OKpyriaeHue pe3ynbrara. CoctaBieHne OYKBEHHBIX BBIPAKEHUI 10 YCIOBHIO 331a4H.

[IpencraBneHne NOaHHBIX C MOMOINBIO Tabmui u jauarpamMm. CronOyarele IuarpamMMbl: YTEHUE U
MIOCTpOeHHE. YTeHHE KPYrOBBIX AHarpaMM.

Harasanast reomerpus

Harnsoaele mpencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMas, OTPE30K, JIyd, Yroj, JIOMaHas,

MHOT'OYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.



B3aumHoe pacrnoniokeHue JBYX HOpPSIMBIX Ha IUIOCKOCTH, MapajljieNibHble MpsiMble, MEPHEHANKYIISPHbBIE
npsiMbie. M3mMepeHue paccTOosHUM: MEXAy ABYMs TOYKaMH, OT TOYKH 10 MPsSMOM, JJIMHA Mapuipyra Ha
KBaJIpaTHOM CETKeE.

W3mepenne U NOCTPOECHUE YIVIOB C MOMOILBIO TpaHCIOPTHPA. Buabl TPEyrojbHUKOB: OCTPOYIOJIbHBIN,
NPSIMOYTOJIbHBIN, TYHOYTOJIbHBIN, pPaBHOOEIPEHHBIN, PpaBHOCTOPOHHUH. UYeThbIpEXYrodbHUK, MPUMEPHI
4eThIPEXYTroJbHUKOB. [IpAMOYroiapbHUK, KBaapaT: HCIIOJIb30BAHUE CBOMCTB CTOpPOH, YIVIOB, JUaroHaJei.
N3o0paxenne reomerpuueckux (uryp Ha HEITMHOBAaHHOW OyMmare ¢ HCIIOJIb30BAHMEM LUPKYJS, JMHEUKH,
yrosibHHKa, TpaHcnoptupa. [loctpoenus Ha kieryaroil Oymare.

[lepumerp MHOrOyronapHuKa. [loHsTHe TUIOMmAanu GUTYPHI, SAMHUIBI U3MepeHus miomaau. [Ipubnmxénnoe
u3MepeHue Iiouanau ¢Guryp, B TOM 4McIe Ha KBaapaTHoW cerke. [IpuOmmk€HHOe H3MepeHHe JIMHBI
OKPY>KHOCTH, IIJIOIAAH KpyTa.

CumMMeTpus: LIeHTpaJibHasA, 0CeBas U 3epKajbHasi CAMMETPHUHU.

[TocTpoeHrne CUMMETPUIHBIX UTYP.

Harnsoaeie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (UTypax: MapajuleNenumnesa, Kyo, mpusma, nupamuaa,
KOHYC, IwmHAp, map u chepa. HM3o0paxenue mnpocTpaHCTBeHHBIX (uryp. Ilpumepsr pa3BEpTOK
MHOTOTPaHHUKOB, LMIUHApa M KoHyca. Co3gaHue Mojenell MNpPOCTPaHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, IUTACTUIIMHA U APYTUX MATEPHAJIOB).

[Tonstue 06béMa, enuHUIBI U3MepeHus: 00bEMa. O0BEM MPSAMOYTOIBHOTO MapaljieNenuneaa, Kyoa.

7 KJIACC
AJITEBPA

Yuciia 1 BbIYUCICHUA

JpoOu OOBIKHOBEHHbIE U JECSATUYHbIC, MEPEX0]] OT OJHOM (opMbl 3amucu JIpobei k npyroil. Ilonsrue
palMOHAJIbHOIO YHUCIJA, 3alllCh, CpPaBHEHHE, YIMOPSAOYMBAHHE pAlUMOHATIBHBIX 4Hcend. Apudmerndyeckue
JeWCTBUS C pallMOHAJIBHBIMY YKcIaMU. Pemienue 3a1a4 U3 peanbHOM MPaKTUKK Ha YacTH, Ha JpoOu.

CreneHp C HaTypaJbHBIM IIOKa3aTeJeM: OIpe/ieieHne, Ipeo0pa3oBaHUE BBIPAKEHUI Ha OCHOBE
OIpeJieJIeHUs], 3almuch OonbMX uuced. IIpoleHThl, 3amuch NMPOLEHTOB B BUAE JApoOM M ApoOM B BHUJE
MPOLIEHTOB. Tpy OCHOBHBIE 33/1a4M Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEATBHON ITPAKTUKH.

IIpuMeHeHne IPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIA HaTyPAIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLIMOHAIBHOCTH.

Auredpanyeckue BbIPasKeHUs

IlepemeHHBIE, 4YMCIOBOE 3HAYEHHME BBIPAXKEHUS C NEPEMEHHOW. JlONMyCTMMBIE 3HAYEHUS NEPEMEHHBIX.
[IpencraBineHre 3aBUCUMOCTM MEXIy BeIMYMHAMH B Buae (opMmynbl. Bsrumcnenus mno ¢opmynam.
[IpeoOpa3oBanrue OyKBEHHBIX BBIPRKEHUW, TOXKJIECTBEHHO PpaBHbIE BBIPAXEHHS, IpaBHJa MPeoOpa3oBaHUs
CYMM M IIPOU3BEICHUH, IPaBHiIa PACKPHITH CKOOOK M NMPHUBEICHHS MTOTOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM ITI0KA3aTEIIEM.

OpnHowieHbl U MHoOrowieHsl. CteneHb MHorouseHa. Cll0)K€HHE, BBIUNTAHHWE, YMHOXEHHE MHOTOYWIECHOB.
@opMyIIbl COKPAIIEHHOTO YMHOXKEHUS: KBAJpaT CyMMBbI M KBaJapaT pa3sHocTH. PopMyra pa3HOCTH KBaJIpaToB.
Pa3noxeHre MHOTO4YJI€HOB HA MHOYKUTEIIH.

YpaBHeHHsI H HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHUsI, TpaBUjIa IPeoOpa3oBaHusl ypaBHEHUS, PABHOCUJIBHOCTh YPAaBHEHHI.

JInHeliHOe ypaBHEHME C OJTHOM IEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOrO ypaBHEHUS, PEIICHUE JTUHEHHBIX
ypaBHeHuil. CocTaBlI€HHE YPAaBHEHMHM IO YCIOBUIO 3a7aud. PelieHne TEeKCTOBBIX 3a7ad C IOMOILBIO
YpaBHEHUM.

JluneliHoe ypaBHEHHUE C IByMs NepeMEHHBIMH U ero rpaduk. Cucrema ByX JIMHEHHBIX YpaBHEHUHN C IByMs
nepeMeHHbIMU. Pelenue cucteM ypaBHEHUH criocoOOM MOACTaHOBKH. [IpuMeps! pelieHus: TEKCTOBBIX 3a1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUM.

DOyHKIUA

Koopaunata Ttoukum Ha mnpsmoil. YwucinoBbsle npoMexyTku. PaccrossHMe Mexay JABYMs TOYKaMU
KOOPJMHATHOU MPSIMOM.

[IpssmoyronpHas cuctema koopauHatr, ocu Ox m Oy. AOcuucca W OpJMHATA TOYKM Ha KOOPJAMHATHOU
mwiockoctu. [lpumeps! rpadukoB, 3amaHHbBIX (opMynamu. UrTeHue rpaMKOB peabHBIX 3aBUCUMOCTEH.
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[Tonsitue pynkuuu. 'paduk Gynkuu. CpoiictBa GpyHkiuid. Jlnneitnas pynakaus, e€ rpaduk. ['paduk Gyakmm
y = |x|. I'padnueckoe penieHne TMHEHHBIX YPAaBHEHUM U CUCTEM JIMHEHHBIX YpaBHEHU

BEPOATHOCTDb U CTATUCTUKA

[IpencraBnenue JaHHBIX B BUJE TaOJIUI], TMarpaMM, rpaguKkoB. 3anoJHEHUE Ta0IUL, YTEHHE U TOCTPOCHHE
auarpaMm (CTOJIOMKOBBIX (CTOJOYATHIX) M KPYroBbiX). UTeHHE rpauKoB peajbHbIX IpoleccoB. V3BnedeHue
uH(OpMALUY U3 TUarpaMM U TabJIUI, UCIOJIb30BAHNE M HHTEPIPETAIUs JAHHBIX.

OnucarenpHasi CTaTUCTUKA: cpeqHee apupMeTHUecKoe, MeIuaHa, pa3Max, HauOolbllee M HauMEHbIIee
3Ha4YeHHUs1 Habopa YUCIIOBBIX JaHHBIX. [IpuMeps! ciydailHON H3MEHYNBOCTH.

CrydaiiHpIN SKCTIEPUMEHT (OIIBIT) M ClIy4aitHoe coObITHE. BeposSTHOCTh 1 yacToTa. Posib MaioBepOsSTHBIX U
MPAKTUYECKH JIOCTOBEPHBIX COOBITHI B Tpupoae U B odOmectBe. MoHeTa M UrpajibHas KOCTb B TEOPUH
BEPOATHOCTEH.

I'pad, Bepmmna, pedpo. Ctenens BepmuHbl. Yucno pédep U cymMMapHasi cTeneHb BepiunH. [lpeacrasienue
o cBszHoctu rpada. Llenu u muknasl. I[lytu B rpadax. O6xox rpada (sitnepoB myth). IlpencraBienue 00
OpHEHTHUPOBAaHHOM rpade. Pemenne 3agad ¢ momMomipo rpados.

I'EOMETPUA

Havanenele nonsatus reomerpun. Touka, mpsmas, OTpe3oK, jayd. Yroia. Buuabsl yrimos. BeprukanbHbeie u
cMexHble yribl. buccektpuca yrna. Jlomanas, MHOoroyronbHuk. [lapamienbHOCTs U MEPHEHIUKYISIPHOCTD
IIPSAMBIX.

Cummerpuunsle purypbl. OCHOBHBIE CBOHCTBA 0CeBOM cuMMmeTpur. [IpuMepsl CUMMETPHH B OKpYXKaroIleM
MHpe.

OcCHOBHBIE ITOCTPOEHUS C OMOILBIO IIUPKYJSA U JIMHEHKU. TpeyronsHuk. BoicoTa, Meanana, 6uccekrpuca,
UX CBOMCTBA.

PaBHOOE1peHHBIN U PaBHOCTOPOHHUH TPeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaoiicTBa M IPU3HAKK paBHOOEPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa M TpHU3HAKK NapauledbHbIX NOpAMbIX. Cymma yIVIOB TpeyrojbHUKa. BHenHue yriel
TPEYrOJIbHUKA.

[IpssmoyronbHblil TpeyroabHUK. CBONCTBO MeQuaHbl NPSIMOYTOJBHOTO TPEYrOJbHUKA, MPOBEAEHHON K
runorenyse. IIpu3Haku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpsSMOYTrONbHBIA TPEYTOJIBHUK C YIJIOM B
30°.

HepaBeHcTBa B reoMeTrpuu: HEPAaBEHCTBO TPEYIrOJbHHKA, HEPABEHCTBO O JUIMHE JIOMAaHOW, Teopema O
OosbleM yriie ¥ OoJbIIel CTOPOHE TpeyrojabHUKa. [leprneHauKynsap U HakJIOHHAs.

I'eomerpuueckoe MecTo TOYeK. buccekTpuca yria M CEpeIUHHBIN NEPIEHIUKYISApP K OTPE3Ky Kak
F€OMETPUYECKHE MECTA TOYEK.

OKpy’>KHOCTh M KpPYT, XOpJla U AUAMETP, UX CBOMCTBA. B3auMHOE pacmoyIOKEHHE OKPY>KHOCTH U MPSIMOM.
KacarenbHast m cekymas K OKpYXHOCTH. OKpy>KHOCTb, BIIMCaHHas B yroi. BmnucaHHas M omnucaHHas
OKPYKHOCTH TPEYTOJIbHHUKA.

8 KVIACC
AJITEBPA

Yuciia ¥ BbIYUCICHUA

KBanpatuslit kopeHb u3 uucna. [loHstue 00 uppanuoHambHOM uyHcle. JlecATUUHBIE NPUOITHMKEHUS
uppanMoHanbHbIX yHcen. CBoiicTBa apupMEeTHYECKHX KBAJpaTHbIX KOpHEHM M MX TNPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BbIPAXKEHHUM U BHIYHUCICHUSIM. [leficTBUTENbHBIE YHCTIA.

Crenens ¢ 1ensIM MokasareneM u e€ cpoiictsa. CtangapTHas 3aluch YUCa.
AsredOpanyeckue BbIpasKeHUsI

KBanpaTHblil TpéxuiieH, pa3ioXKeHUe KBaAPaTHOTO TPEXWIEHAa HA MHOXKHUTEIH.

Anrebpandeckas apoOb. (OCHOBHOE CBOWCTBO anreOpanueckor npobu. CrokeHue, BBIUUTAHUE,
YMHOXXEHUE, JiefieHHe anredpanyeckux Apooeil. ParronanbHblie BeIpaskeHHs U UX IpeoOpa3oBaHue.
YpaBHeHHsI M HEPABEHCTBA



KBagparnoe ypaBHeHuE, hopMyra KOpHEH KBapaTHOTO ypaBHeHus. Teopema Buera. Pemenne ypaBHeHuid,
CBOJMIIMXCS K TMHEHHBIM M KBajpaTHBIM. [Ipocreiimume npoOHO-panimoHanbHble ypaBHEHHUS.

['padmueckas uHTEpIIpeTalivs YpaBHEHUN ¢ ABYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHHH ¢ IBYMs
nepeMeHHbIMU. [IpuMepsbl perieHnst CucTeM HETIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a7a4 alnredpandeckum crocooom.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NepeMEeHHONW. PaBHOCHMIIBHOCTE HEPABEHCTB.
JIuHeitnble HEpaBeHCTBA ¢ OAHOM NTepeMeHHON. CUCTEeMBbl IMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.
DYyHKIUH

[Tonstue Qynkuuu. OO6nacTh OMpenesieHWs U MHOXKECTBO 3HaueHWil ¢yHkiuu. CrnocoObl 3agaHus
GyHKIHA.

I'padux ¢pynkuuu. Urenue cBoiictB pyHkuuu no e€ rpapuxy. [lpumepsl rpadukoB GyHKINH, OTpaKAIOLIIX
peanbHbIE MPOLIECCHI.

@OyHKIMH, OMHCHIBAIOIINE MPSMYIO U 00pPaTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIUN

y =x%,y=x3y=+/x,y = |x|. Tpaduueckoe penenre ypaBHeHH i1 1 CUCTEM YpaBHEHHIl.
BEPOSATHOCTb U CTATUCTUKA

[IpencraBienue qaHHBIX B BUIE TAOIUI, 1Uarpamm, rpaguKoB.

MHO)KGCTBO, JJIEMCHT MHOXECTBA, ITOAMHOXKECTBO. OHepaHI/II/I HaJg MHOXCECTBaAMHU: 06T)CI[I/IH€HI/I€,
nepeceyeHue, aomnonHenue. CBoicTBa omepanuil HaJl MHOXKECTBAMHU: MEPEMECTHTENBHOE, COYeTaTeNbHOE,
pacrpenenuTeNbHOe, BKIOYeHHs. Vcnonb3oBaHue rpa)uvyeckoro MpeICTaBICHUS MHOXKECTB IJISI OMHMCAHUS
peaNIbHBIX MPOLIECCOB U SBJICHUN, IPU PELICHUH 3a/1a4.

W3mepenue paccenBaHus JaHHBIX. Jlucmepcuss M cTaHAApTHOE OTKJIOHEHHE YHCIIOBBIX HaOOpOB.
JlnarpaMmMa paccenBaHusl.

DneMeHTapHble COOBITUS ciiydailHoro ombita. CiydaiiHble coObiTHs. BepostHocTu coObITHN. OMBITHL C
PaBHOBO3MOKHBIMU 3JI€EMEHTApHBIMU COOBITHSAMHU. CiydailHblii BbIOOp. CBSI3b MEXKIY MaJOBEpPOSITHBIMU WU
MIPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKeE.

JlepeBo. CBoICTBa J€pEBbEB: €IMHCTBEHHOCTb IyTH, CYIIECTBOBAHUE BUCSYEH BEPIIMHBI, CBA3b MEXKIY
YHCIIOM BepIIMH U uuciioM pédep. [IpaBuno ymHoxkeHus. Pemenue 3aau ¢ momouibio rpados.

[IpotuBononoxkusie  coObiTUA. [uarpamma Oiinepa. OObenuHEeHHE W TEepecedeHue COOBITHH.
HecoBmectHble coObiTusi. @opMmysa ClI0KEHUST BEPOSITHOCTEH. Y CIOBHAs BEPOATHOCTh. [IpaBUiio yMHOKEHHUS.
HezaBucumele coObitus. [lpencraBienne skcrepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha HaXOXKICHUE
BEPOSITHOCTEN C MOMOMIBIO JIepeBa CIy4yaifHOro 3KCIepruMeHTa, Juarpamm Jitepa.

I'EOMETPUA

YersipéxyronpHuku. IlapannenorpaMM, ero nmpusHakyd M CBOMCTBa. YacTHBIE Cllydau MapajuielorpaMMoOB
(mpssMOYTOJILHUK, poMO, KBaJipaT), UX MPHU3HAKU U CBOWCTBa. Tpamnenus, paBHOOOKas Tpamnenus, e€ CBOWCTBa U
npusHaku. [IpsmoyronpHas Tpanenus.

Meroa ynBoenust Mmequansl. LlenTpanbHas cummerpus. Teopema @aneca u Teopema 0 MPONOPLUUOHATBHBIX
OTpe3Kax.

Cpennue TMHUM TPEyTroabHUKA U Tpanenuu. LIeHTp Macc TpeyronpHuKa.

[TomoOue TpeyroabHUKOB, Kod(pduiueHt nonodus. Ilpusnaku momobus TpeyrosibHuKoB. Ilpumenenue
101001l PH PElIeHUH MPAKTUUECKUX 3ajau.

CaoiicTBa miomianeil reomerpuueckux ¢puryp. @opmynsl 1Jis IIIOLIAIU TPEYTOJIbHUKA, apajiesiorpaMma,
pomOa u Tpanenuu. OTHOLIEHUE ITOMAeH MOA0OHBIX QUTYP.

Brruucnenue mioranei TpeyroibHMKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu penieHnn NpakTUYECKUX 3a/ad.

CuHyC, KOCUHYC, TAHI'€HC OCTPOI0 yIJa MPSMOYTOJIBHOTO TPEYroiabHUKAa. OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. Tpuronomerpudeckue GpyHkuun yrios B 30, 45 u 60°.

BrnucanHble M LEHTpalbHBIE YIUIBI, YrOJl MEXIYy KacaTeIbHOW U XOpAOW. YIUNIBI MEXAYy XOpAaMu H
CEKyIIMMHU. BrnucaHHble M ONMCAHHBIE YETBIPEXYTOJBHUKH. B3auMHOE pacHosoOKEHHE ABYX OKPYKHOCTEH.
Kacanue okpyxnocteil. O0miue kacarenbHbIe K ABYM OKPYKHOCTSIM.



9 KJIACC
AJITEBPA

Yuciia 1 BbIYMCTICHUS

PamponanbHele 4uclia, WpPpalMOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEYHBIE JAECATHYHBIC JPOOH.
MHOXecTBO AEHCTBUTEIbHBIX YUCE, JEHCTBUTENbHBIC YHCIa KaK OECKOHEUHbIE AecATHUHbIE Jpodu. B3anmuo
OJIHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM JICUCTBUTEIIBHBIX YHCEI U KOOPAUHATHOMN IPSIMOM.

CpaBHeHue JIeHCTBUTENBHBIX YnCell, apupMeTUYECKHE JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMU.

Pa3meprl 00bEKTOB OKPYXKAIOIIET0 MUPaA, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnnxEéHHOE 3HAUCHHE BEIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue uucen. Ilpuknuaka u ouneHka
pE3yJIbTaTOB BBIYMCICHUM.

YpaBHeHUs M HEPaABEHCTBA

Jluneitnoe ypaBHenue. Penienue ypaBHEeHUM, CBOJAIIMXCS K TUHEUHBIM.

KBagparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOISAIIMXCS K KBaJpaTHBIM. DUKBajpaTHOE ypaBHEHUE.
IIpumepsl pelieHns: ypaBHEHUN TPEThEN U YETBEPTOMN CTENIEHEN PA3JI0KEHUEM Ha MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHAIbHBIX YpaBHEHUH. PellieHne TeKCTOBbIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ IByMs NEpEMEHHBIMH U ero rpaduk. Penienue cucteM AByX JMHEHHBIX YpaBHEHUH C ABYMS
IepeMeHHbIMU. Pemienne cucreM AByX ypaBHEHMM, OAHO U3 KOTOPBIX JMHEHHOE, a APYroe — BTOPOMl CTEIICHH.
I'paduueckas MHTEpIIpETALUs CUCTEMbI YPaBHEHHH € ABYMsI IEPEMEHHBIMHU.

Pemienue TekCcTOBBIX 3324 aNreOpandeckKuM CrIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne MMHENHBIX HEPABEHCTB C OJHOM IEpeMEeHHOU. PeleHne cucrteM JIMHEMHBIX HEPABEHCTB C OJHOMN
nepemeHHoll. KBagpaTHsle HepaBeHcTBa. ['paduueckass HHTEpIpeTalysi HEPAaBEHCTB U CUCTEM HEPaBEHCTB C
JBYMS IEPEMEHHBIMHU.

DOyHKIUH

KBanpatuunas ¢yskuus, e€ rpapuk u cBoiictBa. IlapaOGosia, koopaMHATHl BepIIMHBI MapaloJibl, OCb
CUMMETpPUHU TTapaboIbI.

Ipaduku pynximii: y = kx,y = kx + b,y = k/x,y = x3,y =/x, ¥y = |x| , u ux cBoiicTsa.

Yucii0BbIE 10CJI€10BATEIBHOCTH U MPOrPeCcCUH

[ToHATHE 4YMCIOBOM MOCIENOBATENLHOCTU. 3aJaHHE IOCIEA0BAaTEIbHOCTH PEKYPPEHTHOM (opmynoil u
(dhopmyIioit N-To wieHa.

Apudmernueckas u reomerpuueckas mnporpeccud. @dopmynasl N-ro  wieHa apUPMETHYECKOH H
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300pakeHre 4ieHOB apu(METHUECKOW M TeOMETPUYECKOll IMporpeccuid TOYKaMHM Ha KOOPJMHATHOM
II0CKOCTH. JIMHEHHBIN U 9KCTIOHEHIINANIbHBIN pocT. CI0KHBIE TPOLEHTHI.

BEPOATHOCTBb U CTATUCTUKA

[IpencraBinenre OaHHBIX B BUAE TaONWl, AMAarpaMM, IpaduKOB, HWHTEpHpeTanus IaHHBIX. UTeHue u
MoCTpOoeHHE TalJIMIl, AUarpamMm, TpaguKoB MO peaabHbIM TaHHBIM.

[lepecranoBku u ¢akropuan. Coueranus u uuciao coderanuid. TpeyronbHuk Ilackans. Pemenue 3amau c
MCIOJIb30BAHUEM KOMOMHATOPHKH.

I'eomeTpuueckas BeposiTHOCTh. CiryyaiiHbIN BBIOOP TOUKH U3 (PUTyphl Ha TUIOCKOCTH, U3 OTPE3Ka U U3 Iyrd
OKPY>KHOCTH.

Ucnbiranue. Yenex n Heyaawa. Cepust ucnbiTaHuii 10 niepBoro ycmexa. Cepus ucnblTaHuil bepHyiu.
BepositHOCTH cOOBITHH B cepun UCTIBITaHUN bepHysu.

CrnydaiiHasi BeNMYMHA M pACIpPEACIICHHE BEpPOSATHOCTEH. MaTemaTHyeckoe OKHIaHWE W JUCIEPCHS.
IIpuMepsl MaTEMaTUYECKOTO 0XKUAAHUSA KaK TEOPETUUECKOr0 CPEIHEr0 3HAYEHUs BEJIMUMHBI. MaTemaTudeckoe
OXKMJaHUE U TUCTIEPCUS CITy4ailHOW BEJTMYUHBI «YHUCIIO YCIIEXOB B CEpUM UCIIBITAHUN bepHyny.

[Tonatue o 3akoHe OOJBIIMX yucen. V3MepeHHe BEpOATHOCTEH € MOMOINBIO 4acToT. Ponb u 3HaueHue
3aKOHa OOJIBIIMX YUCEN B IPUPOC U OOIIECCTRE.



I'EOMETPUA

Cunyc, kocunyc, tanreic yrios ot 0 go 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. DOpPMYyIIbI
IIPUBEJICHHUS.

Pemenue tpeyronpHuKoB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB. PelleHHe MpakTHYeCKHX 3a/1ad C
UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momobus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpousBeneHHMH OTPE3KOB XOpA, TEOPEMBbl O IPOU3BEACHUU OTPE3KOB CEKYILIMX, TeopemMa O
KBaJpaTe KacaTeJIbHOM.

Bekrop, uinHa (MOZynb) BEKTOPA, COHAIIPABIECHHbBIE BEKTOPHI, IPOTUBOIIOJIOKHO HAlpPaBJIEHHbIE BEKTOPHI,
KOJIJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIMM HaJ BeKTOpaMu. PasnoxeHue BeKTOpa 1o JIBYM
HEKOJUTMHeapHbIM BekTopaM. Koopaunatel Bekropa. CKaiasipHOE MPOM3BEACHUE BEKTOPOB, NPUMEHEHUE IS
HaXO0XXJCHUS JJIUH U YIJIOB.

JlekapTOBBI KOOPAWHATHI HA IJIOCKOCTH. Y PaBHEHUS MPSMON M OKPYXHOCTH B KOOpIMHATAaX, IIEPECeUCHUE
OKpY>KHOCTEH U npsAMbIX. MeToJ] KOOpJMHAT U €ro IPUMEHEHUE.

[TpaBubHBIE MHOTOYTONBHHUKH. JlTMHA OKpYXKHOCTH. I'pamycHast ¥ paauaHHas mMepa yriia, BBIYHCICHHE
JUIUH 1yT OKpyxHocTel. Ilnomanp kpyra, cekTopa, CermeHTa.

JIBYDKEHHMSI TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpHH GUryp (37eMeHTapHble peacTasienus). [lapannensHpiit
nepenoc. IToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITIPOI'PAMMBI YYHEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

OcBoenue yuebOHOro mpenmera «MaTemaTHKa» Ha yYpOBHE OCHOBHOrO oOmiero obpazoBanus (0a30Bblil
YpPOBEHb) 00€CHeunBaeT JOCTHXKCHHE CICAYIOIIMX JIMYHOCTHBIX, METANpPEAMETHBIX M MPEAMETHBIX
00pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOEHUS NPOrpaMMbl y4eOHOro Kypca «MareMaTHKay XapakTepH3yoTCs:

NAaTPHOTHYECKOE BOCIIUTAHHE:

- NPOSIBJICHHEM MHTEpECa K NMPOLUIOMY U HACTOAIEMY POCCUICKOM MaTeMAaTUKH, LICHHOCTHBIM OTHOLICHHEM
K JIOCTHI)KEHUSM POCCHHCKMX MAaTEMaTHMKOB M POCCUMCKOM MAaTeMAaTHYECKOM ILKOJBI, K MCIOIb30BaHUIO
ATHX JOCTHKCHUH B IPYTHX HAayKax M MPHUKIATHBIX chepax;

rpakKIaHCKOEe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

- TOTOBHOCTBIO K BBINIOJHEHHUIO OOS3aHHOCTEW TIpakKIaHMHA M PEANTHM3alUU €ro IpaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMSI Pa3IMUYHBIX CTPYKTYp, SABJICHHH, MPOLEIyp TPakIaHCKOTIO
obmiecTBa (HarpuMep, BBIOOPHI, OIIPOCHI), TOTOBHOCTBHIO K O0CYKIIEHUIO 3THYSCKUX TPOOIIEeM, CBA3AHHBIX C
IIPAKTUYECKUM INPUMEHEHUEM JOCTM)KEHHH HAyKH, OCO3HAHUEM BaXXHOCTU MOPAJIbHO-ITUYECKUX
IIPUHLIMIIOB B AESITEIbHOCTU YYEHOTO;

TPYAOBOE BOCIIMTAHHE:

- YCTaHOBKOW Ha aKTHBHOE y4YacCTHE B PEILICHUM IMPAKTUYECKUX 3aJlad MATEMaTH4YEeCKOW HaIpaBJIEHHOCTH,
OCO3HAaHMEM BAXKHOCTH MaTEMaTHYECKOro oOpa30BaHUS HAa MPOTSHKEHUM BCEH KHU3HM JJIs YCIELIHON
npoeCCUOHATLHON AEATENBHOCTH W PAa3BUTHEM HEOOXOIMMBIX YMEHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM HWHJMBUAYAJIbHOW TpPAaeKTOPUM 0Opa3oBaHUS M JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEN;

3CTETHYECKOE BOCIIUTAHHE:

- CIIOCOOHOCTBIO K 3MOIMOHAJIBbHOMY MU ICTETHUYECKOMY BOCHPHUATHIO MaTEeMaTHUYECKUX OOBEKTOB, 3ajady,
pELIEHNH, pacCyKIEHUM, YMEHHUIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

LHEeHHOCTH HAYYHOI0 MO3HAHUS:

- OpUEeHTaluuell B JeSITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4yHbIX MpPEICTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YENOBEKa, MPUPOJAbI U O0IIEeCTBA, TOHUMAaHUEM MaTeMaTUYeCKON HayKH Kak
cepbl UeIOBEUYECKO AEATENbHOCTH, JTAaloB €€ pa3BUTHS U 3HAYMMOCTH JUISL Pa3BUTHS LMBUIM3ALNH,
OBJIAJICHMEM $I3BIKOM MaTeMaTUKHM M MaTeMaTHYeCKON KyJabTypoll KakK CpeACTBOM IIO3HAHMS MHpa,
OBJIAZICHUEM ITPOCTEHIIIMMH HaBBIKAMHU UCCIIEJOBATEIBCKOMN EATEIbHOCTH;

¢puznyeckoe BocnuTanue, GopMupoBaHHe KyJIbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTyYHs:

- TOTOBHOCTBIO NPUMEHATh MAaTEMaTUYECKHE 3HAHUS B HMHTEPECAX CBOETO 3J0POBbs, BEACHMS 30POBOTO
oOpa3a >KM3HH (30pOBOE€ MNHTaHHE, COAJAaHCUPOBAHHBIA PEXKHUM 3aHITHUA W OTIbIXa, PpEryJspHas
¢u3nyeckas aKTUBHOCTBH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA peQUIeKCHH, MPU3HAHHEM CBOEro IpaBa Ha
OLIMOKY U TaKOTO K€ IpaBa JIPyroro 4eJIoBeKa;

JKOJIOTHYeCKOe BOCIIUTaHHUe:

- OpHeHTalued Ha NMpPUMEHEHHEe MaTeMaTH4YeCKHX 3HAHWW I pelleHus 3aqad B 00JIaCTH COXPaHHOCTHU
OKpY>KaIoIllel CpeJibl, IJIaHUPOBAHUS IIOCTYNKOB M OLEHKU UX BO3MOXHBIX MOCJEICTBUN AJIs OKpYXKaroIlen
Cpelbl, 0CO3HAaHHEM TTI00aIbHOI0 XapaKTepa 3KOJOTHYECKUX MPOoOIeM U IMyTel X pelieHus;

ajanTanys K U3MEHSIIOIMMCS YCJIOBHSIM COLMATBHON M IPUPOAHOI cpelbl:

- TOTOBHOCTBIO K JACHCTBUSAM B YCIOBUSX HEONPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTU
yepe3 MPaKTHUECKYI0 AESTEIbHOCTh, B TOM YHCJIE YMEHHE YUUThCS y JPYrux Jojei, mpuolOperaTh B
COBMECTHOH IE€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIICTCHIIUN U3 OIBITA IPYTHX;

- HeoO0XOAMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHClIe (OPMYIMPOBATH WJEH, TMOHATHS,
TUNoTe3sl 00 OOBEKTax W SBICHMUSX, B TOM YHCJIE paHEE HEU3BECTHBIX, OCO3HABATH JEQUIIMTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE Pa3BUTHUE;

- CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYALlMIO, BOCIHPUHUMATh CTPECCOBYIO CHUTYAllMIO KakK BBI3OB,
TpeOyIOLM KOHTPMEp, KOPPEKTUPOBAaTh NpPUHUMAEMble peIIeHUs U JecTBus, (HOpMyIHpOBaTh U
OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.
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METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS
basosvie nocuueckue deticmeusi:

- BBIBIIAATH U XapaKTEPU30BATh CYNICCTBEHHBIC MPU3HAKA MATEMATHYECKUX O00BEKTOB, OHITUN, OTHOIIICHUN
MEXIY TOHATUSAMHU, (DOPMYIHPOBATH ONPENCICHUS MOHATUN, YCTAaHABIMUBATH CYLIECTBEHHBIH MPU3HAK
KJIAaCCU(UKALIUU, OCHOBAHUS /Il OOOOIICHHS U CPABHEHHUSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

- BOCIPHUHHUMATH, (OPMYIHUPOBATh U MPeoOpa3oBBIBATH CYXKACHHS: YTBEPIUTEIbHBIE U OTPHUIATEIbHBIE,
€IMHUYHBIC, YaCTHBIC U 00IINE, YCIOBHBIC;

- BBIBIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M NPOTUBOpeuHs B (akTax, HaHHBIX,
HAONIOJIEHUSAX W  YTBEPXKIEHUSAX, NpeliaraTb KPUTEPUH JUIS BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

- JlefaTh BBIBOJIbI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W HHIYKTUBHBIX YMO3AKJIIOUYECHHI,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

- pasz0uparTh [J0OKa3aTeIbCTBA MAaTEeMATHMUECKUX YTBEPXKACHUN (MpSAMbIE M OT MPOTUBHOIO), MPOBOAUTH
CaMOCTOSITENIFHO HECJIOXKHBIE JJOKAa3aTelbCTBA MAaTEMAaTHYECKHX (PaKTOB, BBICTPAMBATH apryMEHTALHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

- BbIOMparh cmoco0 pemeHus yueOHOH 3amaun (CpaBHMBATHh HECKOJIBKO BAapUAHTOB PEIICHUS, BBHIOMPAThH
HauboJee MOAXOAAIIUN C YIETOM CaMOCTOATEIHHO BBIICTICHHBIX KPUTEPUEB).

basosvle uccneoosamenvckue deticmeusi:

- HCIOJNb30BaTh BOMPOCHI KaK MCCIENIOBATENbCKUN HMHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH BOMPOCHI,
buKcupymue NPOTHBOPEYHE, MPOOJIIEeMy, CaMOCTOATENBHO YCTaHABIMBAaTH HCKOMOE M JIaHHOE,
(bopMHUPOBATH TUINOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIHI0, MHEHUE;

- MPOBOJUTH IO CAMOCTOSITEIbBHO COCTABJIEHHOMY IUIaHY HECJHOXHBIM 53KCIHEPUMEHT, HeOOobIIoe
UCCIIEIOBAaHUE T10 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTreMaTHYecKOro OO0bBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEXy CO00i;

- CaMOCTOATEIbHO (OPMYIHUPOBATH OOOOIIEHHS] U BHIBOJABI MO pe3yabTaTaM MPOBEAEHHOTO HAOIIOICHHS,
UCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U 00001IEHUI;

- MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKXKE BBIIBUTATh MPEATNOTIOKEHUS O €r0 Pa3BUTUU B
HOBBIX YCJIOBHSIX.

Paboma c ungopmayueri:

- BBIABIIATH HEJOCTATOYHOCTH U M30BITOUHOCTH MH()OPMAIINHU, JAHHBIX, HEOOXOUMBIX JIJISl PEIICHHSI 3a/1a4H;

- BBIOMpAThH, aHAJTU3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh HH(POPMAIIMIO PA3IMUHBIX BHUJIIOB U
dhopm npecTaBIeHNus;

- BBIOMpaTh (opMy mpeAcTaBieHUs HWHGOPMAIMU U WIUIIOCTPUPOBATH pellaeMble 3a7aud CXEMaMHU,
auarpaMMmaMM, HHOM rpadukoil 1 uX KOMOMHAIUSIMY;

- OlEHUBATh HAAEKHOCTh MHPOPMAIINH 110 KPUTEPUSM, MIPEAT0KEHHBIM YUUTETIEM WIH c(hOpMyTHPOBAHHBIM
CaMOCTOSITENILHO.

KommyHnuxamuenvie ynueepcanvhvie yueoHvle Oeticmeus.:

- BOCHpHUHUMATh U (OPMYIUPOBATH CYKIEHUS B COOTBETCTBMM C YCJIOBHMSIMH M IeJIIMU OOLIEHMS, SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, ABaTh MOSCHEHUS IO
XOJly pellieHus 3ajaul, KOMMEHTHPOBATh IMOTYYEHHbBIN pPe3yNbTar;

- B X0/ie 00CYXJI€HHs 3aJ[aBaTh BOIIPOCHI 1O CYIIECTBY 00CYXIaeMOl TeMbl, IPOOJIEeMBbI, pelaeMoi 3a1auH,
BBICKA3bIBATh WJICH, HAIICJICHHBIC HA MOMCK PEIICHUS, COTIOCTABIISATh CBOU CYXKJICHHSI C CYXKICHUSMH JIPYTUX
YYaCTHUKOB JAHAaliora, OOHApY)KMBAaTh pa3jiHMuMe M CXOJACTBO TO3WIMHA, B KOPPEKTHOH Qopme
(GbopMyIIMpOBaTh pa3HOTIacHsl, CBOM BO3PAXKEHUS;

- MPEeACTaBIATh Pe3yabTaThl PEIICHUS 3aJa4d, SKCIEPUMEHTa, WCCIEAOBAHUS, MPOEKTa, CaAMOCTOSITEIHHO
BBIOMpATH (pOpMAT BBICTYIUICHUS C YUETOM 33/1a4 PE3EHTALNN U 0COOEHHOCTEN ay TUTOPUH;

- TOHUMAaTh M MCIIOJIb30BATh MPEUMYIIIECTBA KOMAHHOW U WHANBUAYAILHON paOOThI MPU PEIICHUN YIeOHBIX
MaTeMaTHYeCKUX 3ajay;

- TMpPUHUMATh [Eb COBMECTHOW JEATENIbHOCTH, IUTAHUPOBATh OPTaHU3aIllMI0 COBMECTHOH padoThI,
pacrmpenensaTb BUIbl paboT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC W PE3yIbTaT paboThl, 0000IATh MHCHUS
HECKOIBKHX JIIOJICH;
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y4acTBOBaTh B TPYNMNOBBIX (opmax padboThl (0OCYX)AeHUs, OOMEH MHEHHUSIMH, MO3TOBBIC INTYPMBI U
ApyTHE), BBIIOJIHATH CBOIO YacTh pabOTBl U KOOPAMHHPOBATH CBOM JCHCTBUS C JPYTMMH YJICHAMH
KOMaH/Ibl, OLICHUBATh KAueCTBO CBOETO BKJIaJa B OOIMIMH MPOAYKT IO KPHUTEPHSIM, CHOPMYIHPOBAHHBIM
Y4aCcTHUKaMU BSaHMO[[efICTBHSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbI€ 1eCTBUSA
Camoopeanuszayus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM peIIeHUs 3aJayd (UM ero 4acTh), BBIOMpATh CHOCO0
pemieHuss ¢ y4€TOM MMEIOUIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HH(pOpMAIUH.

CGMOKOHWZPOJZb, SMOI/;MOHGJZbeZIZ UHmesekm.

BIIQJIETh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS TMpOIecca W pe3yibTaTa PEUICHHS MaTeMaTHYeCKON
3aJlauu;

MPEABUACTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3a/ladyd, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJACHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE PE3YJIbTATA IEATEILHOCTH MTOCTABICHHOM 1IEJIA U YCIIOBUSIM, OOBSICHATD PUYUHBI
JOCTUKEHHS T HEJIOCTHXKEHUS 1eJIM, HAXOAUTh OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATHBI

K koHIy 06y4eHus B S kjacce 00y4aroIuics MoJIyduT CaelyIolue NpeIMETHbIC Pe3yIbTaThl:

Yucaa ¥ BLIYUCIEHUS

[ToHnMaTh U NMPaBUIBLHO YHOTPEOIATh TEPMHUHBI, CBSI3aHHBIE C HATYPAJIbHBIMU YHCIIaMHU, OOBIKHOBEHHBIMU
U AECATUYHBIMU JPOOSIMHU.

CpaBHMBATh U YNOPSAA0YMBATH HATypajbHbIE YMCIIA, CPABHUBATh B IMPOCTEHIINX CIydasX OObIKHOBEHHbIE
Ipo0u, AeCITUUHBIE APOOH.

CoOTHOCUTH TOUYKY Ha KOOPJMHATHOW (YMCIIOBOI) MPSMON ¢ COOTBETCTBYIOUIMM €H YHCIOM U H300pakaTh
HaTypaJIbHbIE YHCJIa TOUKAMH Ha KOOPAMHATHOMN (YMCIIOBOM) IPSIMOM.

BeimonuaTe apupmeTnueckue EHCTBUS € HATypalbHBIMHM YHMCIAaMH, C OOBIKHOBEHHBIMHM JpOOSIMHU B
MIPOCTEUIINX CITyYasiX.

BBINOMHATE IPOBEPKY, NPUKUAKY PE3yJIbTaTa BHIYMCICHUH.

OxpyrisiTh HaTypaibHbIE YHUCTIA.

Pelenue TekCcTOBBIX 33124

Pemate TEKCTOBEIC 3aga4uu apI/I(i)MeTI/ILIGCKI/IM CIocodboM H ¢ MOMOINBIO OPraHM30BAHHOI'O KOHCYHOI'O
nepe60pa BCCX BO3MOKHBIX BAPHUAHTOB.

Pemrats 3aaa4yu, COACPIKAIIHUE 3aBUCHUMOCTHU, CBA3BIBAIOINIME BCIWYMHBIL: CKOPOCTb, BpPEMA, PACCTOSHUC,
OCHa, KOJIM4YCCTBO, CTOUMOCTbD.

Hcmons30BaTh KpaTKUE€ 3alluCu, CXCMBI, Ta6J'II/IHI)I, 0003HaYEHHS IIpyu pCUICHUHA 3aa4.

Ilonp30BaThCd OCHOBHBIMU CAUHUIaAMU HU3MCPCHHUA: LCHbI, MAaCChbl, pPacCCTOAHHA, BPEMCHH, CKOPOCTH,
BBIpAXAaTh OJJHU €AVMHUIBI BEJIMYHUHBI YEPE3 APYTHUC.

H3BJ’ICK3.TB, AHAJIN3UPOBATh, OLICHHUBATH I/IH(I)OpMaLII/IIO, OpCACTAaBJICHHYIO B Ta6n1/1ue, Ha CTOJIOYATOM
auarpaMme, HHTCPIPETUPOBATh IMPEACTABICHHBIC TAHHBIC, NCII0JI30BaTh JAaHHBIC ITPU PCIICHUHA 3a1a4.

Haruasanas reomerpus

[Tonp30BaTbCcsl TEOMETPUYECKMMH MOHATHSAMU: TOYKA, MpsAMasi, OTPE30K, JIyd, Yroyl, MHOTOYTOJIbHUK,
OKPY>KHOCTbB, KpPYT.

[IpuBouTE TpHUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOMMX (OPMY H3YUEHHBIX I€OMETPUUYECKHX
¢buryp.

Hcnonb30BaTh TEPMUHOIOTHIO, CBA3AHHYIO C YIJIAMHU: BEPIIMHA, CTOPOHA, ¢ MHOTOYTOJBHUKAMM: YIOJ,
BEpLINHA, CTOPOHA, IUArOHAJIb, C OKPYKHOCTBIO: pauyc, JUaMeTp, LICHTP.

N300pakaTh M3ydyeHHBbIE T€OMETpHUUYECKHE (PUTIYpbl Ha HEIMHOBAHHOW M KJIETYaTOM Oymare ¢ MOMOIIBIO
LUPKYJIS U JIMHEUKU.

HaxomuTe IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHUEM C IOMOLIBIO JIMHEHKH, CTPOUTH OTPE3KU
3aIaHHOM JUIMHBI; CTPOUTH OKPY>KHOCTb 3aJJaHHOT'O pajguyca.
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Hcronp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJBHUKA, KBaapara Uil MX MOCTPOCHUS, BBHIYUCICHUS
TUIOIIAH U TIEpUMETPA.

Berumcnsate  mepuMeTp M IUIOIIAAb  KBajApaTa, NPSAMOYrOJbHUKA, (UIYp, COCTaBICHHBIX W3
PSIMOYTOJIBHUKOB, B TOM 4Hcie (GUryp, n300pak€HHBIX Ha KJIETYaTON Oymare.

[Tonp30BaThCsl OCHOBHBIMH METPUYECKUMH €IMHHUIIAMH W3MEPEHHS JUIMHBI, IUIOINAAM; BBIPAXKaTh OIHU
€IMHUIIBl BEIMYUHBI Yepe3 ApyTHe.

PacniosnaBath mapaiienenunen, Ky0, UCIIOIB30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOpPO, TpaHb, H3MEPEHUS,
HAXO/UTh U3MEPEHHS Napajliesienunesa, Kyoa.

Beruncnsare 00béM  ky0a, mapamienenunena Mo 3aJaHHBIM HM3MEPEHHSM, I0JIb30BATHCS €IUHUIIAMU
U3MEpeHHs 00BEMA.

Pemrate HecI0XKHBIE 321241 HA U3MEPEHHUE T€OMETPUUYECKUX BEIMYHH B IPAKTUYECKUX CUTYAIHIX.

K xoHIy 00y4enus B 6 kjacce 00OydJaromuiics OIYYUT CIEAYIOIUE IPEAMETHbIE PE3yIbTATHI:

Yucaa ¥ BBIYUCIECHUS

3HaTh M TNOHMMAaThb TEPMMHBI, CBS3aHHBIE C PA3JIMYHBIMU BHUJAMH YHUCENl M CIOCOOAMU MX 3aIlHCH,
MEPEXOIUTH (€CITU 3TO BO3MOYKHO) OT OJTHOHM (POPMBI 3aIMHUCH YHCIIA K JAPYTOM.

CpaBHMBATh U YHOPSIOYMBATh II€JIble YMCIIA, OOBIKHOBEHHBIC M JIECATUYHbIE OPOOU, CpaBHUBATh 4HUCIa
OJIHOT'O U Pa3HBIX 3HAKOB.

BbinonuaATe, coyeras ycTHble M NMHUCbMEHHbIE MPUEMBI, apupMETUUYECKHE JIEHCTBHUS C HAaTypaJlbHBIMU U
HEJIBIMA YUCIIaMH, OOBIKHOBEHHBIMH M JICCATHYHBIMU IPOOSMH, MOJOKHUTEIHHBIMH M OTPHIATEIEHBIMU
YHCIIAMHU.

BbruncnsTe 3HauU€HUS YUCIIOBBIX BBIPAKEHUM, BBIIOJIHATH MPUKUAKY M OLIEHKY pe3y/bTaTa BBIYMCIICHUH,
BBINOJIHATH MPe00pa30BaHMsl YUCIOBBIX BEIPA)KEHUI Ha OCHOBE CBOMCTB apu(METHUUECKUX AECHCTBUM.
CoOTHOCUTH TOUKY Ha KOOPJIMHATHOW NPSIMON C COOTBETCTBYIOIIMM € 4YMCIOM M HU300pa)kaTh uucia
TOYKaMM Ha KOOPJUHATHOH NPAMOM, HAXOIUTh MOJYJIb YHCJIA.

CoOTHOCHUTH TOUKH B MPSAMOYTOJIbHONW CUCTEME KOOPAUHAT C KOOPIWHATAMH 3TOM TOUKH.

OKpyrasTh Lenble Yyicia U JecATUYHbIe JpoOu, HAXOAUTh IPUOIMKEHUS YuCell.

YucaoBble 1 6yKBeHHbIe BBIPAKCHUA

[Tonumathy U ynmoTpeONATh TEPMUHBI, CBSI3aHHBIC C 3aMKCHIO0 CTEMEHH YMCIa, HAXOAUTh KBaApaT U KyO
YHUCJIa, BBIYUCISITH 3HAYEHUS YUCIOBBIX BBIPAKEHUN, COIEPKAIINX CTETICHHU.

[Tonb30BaTbcs MpU3HAKaMU JETUMOCTH, PACKIIaAbIBaTh HATypalbHbIE YUCIIA HA MPOCTHIE MHOXKUTENH.
[Tonb30BaTbes MacmITaboM, COCTABIATh IPOMOPILIMU U OTHOILLIEHUS.

Hcnonb3oBath OYKBBI A 0003HAYEHHUS YHCEN MPHU 3aMUCH MaTeMaTHUYECKHUX BBIPAXKEHHUI, COCTaBISATH
OYKBEHHBIC BBIpOKECHHUS W (OPMYJIbl, HAXOAWTh 3HAYEHUsT OYKBEHHBIX BBIPAKECHHUM, OCYIIECTBIIS
HE0OXO0TUMBIE TTOJICTAHOBKH M MPEOOPA30BAHMSL.

Haxoanuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelenue TekcTOBLIX 33124

Pemate MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4M apU(PMETHIECKUM CIIOCOOOM.

Pemiate 3aaum, CBsI3aHHBIE C OTHOLIEHHWEM, MPONOPLHUOHATIBHOCTBIO BEJIMYMH, MPOIIEHTAMH, peliaTh TPU
OCHOBHBIE 33]1a4d Ha JJPOOU U MPOIICHTEHI.

Pemate 3amaum, cojepikaiiye 3aBHUCUMOCTH, CBS3BIBAIOIIME BEIMYMHBI: CKOPOCTb, BPEMS, PacCTOSHHE,
IIeHa, KOJIMYECTBO, CTOUMOCTD, ITPOU3BOIUTEIILHOCTh, BpeMs, 00bEM paboThI, UCTIONB3Ys apru(pMeTHIECKHIEe
JeWCTBUS, OIICHKY, IPUKHUJIKY, I10JIb30BaThCS €AMHULIAMH U3MEPEHUSI COOTBETCTBYIOLINX BEJINYHH.
CocTtaBisTh OYKBEHHBIC BBIPKEHHS 110 YCIOBHIO 3a/Ia4H.

W3BnekaTh HH(OpMAIUIO, NMpEACTaBIEHHYI0 B TaOiMIax, Ha JMHEHHOH, CTONOYATOW WM KpyroBOM
IrarpaMmmax, HHTEpIPETHPOBATh MPEICTABICHHBIE TaHHBIE, NCTIOIh30BATh JTaHHBIC TIPU PEIICHUH 3a/1a4.
[IpencraBnsaTh HHGOPMAIHMIO C TOMOIIBIO TAOIULL, TUHEHHOM U CTOJIOUATON AUArpaMM.

Harasanasi reomerpus

[TpuBoaAUTH TpUMEpPHI OOBEKTOB OKPYKAIOLIETO MHpa, UMEIOMHUX (OPMY HM3YUEHHBIX TI'€OMETPHUYECKUX
IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPBI PABHBIX U CHMMETPUYHBIX (QUTYD.

N300pakaTh C MOMOIIBIO IHMPKYJS, JUHEHKH, TPAaHCHOPTHpA HA HEIMHOBAHHOW M KIeTyaToM Oymare
U3y4EHHbIE IIJIOCKHE TeOMeTpUUYECKHe (PUTYypbl U KOHQUTYypaLl, CAMMETPUYHbIE (PUTYpBI.
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[lonb30BaTbcsl TEOMETPUYECKHMMH  MOHATUSIMU:  PaBEHCTBO  (UTyp, CHUMMETpHUs, HCIOJIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

Haxonuth BeMUYMHBI YIJIOB U3BMEPEHHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHOW BEJIMYUHBI,
II0JIB30BAThCA IIPU PELICHUM 3a]1a4 I'PaJlyCHOM MEPOU YIJIOB, pacllO3HaBaTh HA 4epTEkKax OCTPBIU, IPSAMOH,
Pa3BEPHYTHIN U TYMOU YTJIbI.

BbruncnsaTe UIMHY JIOMaHOMW, MEPUMETP MHOI'OYTOJIbHHMKA, IOJb30BAaThCS €IMHUIAMH W3MEpPEHUs JUIMHBI,
BBIPAXXATh OJJHU €AMHULBI U3MEPEHUS JUIMHBI Yepe3 IpyTrue.

Haxomutb, ucnonb3ys 4epTEXHbIE MHCTPYMEHTBI, PACCTOSHHUSA: MEXKIY JBYMS TOUKAMM, OT TOUYKH [0
MIPSIMOM, JIMHY ITyTU HA KBAJAPATHOM CETKE.

Boruncnsate miomanbs Quryp, COCTaBICHHBIX U3 MPSMOYTOJIbHHKOB, HCIOJIb30BaTh pa3OueHue Ha
NpSMOYTOJIBHUKH, Ha paBHbIE (PUTYpBHI, JOCTpauBaHUE A0 MPSMOYTOJbHHKA, MOJIH30BATHCS OCHOBHBIMHU
€AMHULAMU U3MEPEHHUS IUTOIIA/IN, BBIPAXKATH OJHU €AMHUIBI U3MEPEHUS TUIOLIAHN Yepe3 Apyrue.
Pacrnio3HaBaTh Ha MOAETSAX U M300paKEHHUSX MUPAMUAY, KOHYC, IIMIMHAP, UCIOJIB30BaTh TEPMHUHOJIOTHIO:
BepIlKHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJI€TYaTON Oymare mpsMOYTOJIbHBINA MapajuieIeIUIIe]T.

Boruncnsate 00bEM MPSMOYTOJIBHOTO Mapalijielsienumea, KyOa, IMOJIb30BaTbCsi OCHOBHBIMHU €IMHULIAMU
u3MepeHus 00bEMa;

Pemiate HecnoxHbIE 33/1a4M HA HAXOXKICHUE TEOMETPUUYECKUX BEIUUYHMH B IPAKTUUECKUX CUTYaLUSX.

K xonity 00yuenus B 7 kjiacce 00y4aromuics MoayquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yuciaa 1 BBIYHCJIEHUA

BbinonHATh, coderas yCTHbIE M NUCbMEHHBbIE NMPUEMBI, apu(METHUYECKHE NEHCTBUS C pallMOHAIbHBIMU
YHCIaMHU.

HaxoauTh 3Hau€HUs! YUCIIOBBIX BBIPAXKEHUH, IPUMEHSITH Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI BHIUMCICHUS
3Ha4eHUH IPOOHBIX BBIpAXKEHUH, coliepKalux 0ObIKHOBEHHBIE U JECATUYHbIE APOOH.

[lepexonuth OT ogHOW (OpPMBI 3amMcu 4Yuced K Jpyroil (mpeoOpa3oBbIBaTh JECATUYHYIO JApoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATHUHYIO JPOOB).
CpaBHUBaTh U YIOPSAJ0YMBATh PallMOHAJIbHBIE YUCIIA.

OxpyryTh ynca.

BbINONMHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHHWI, OLEHKY 3HAYEHWH YHUCIIOBBIX BBIPAKEHUH.
BBINOMHATE AEUCTBUS CO CTENEHSAMU C HATYPAJIbHBIMU [TOKA3aTEISAMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHHE HA MHOYKUTENIN HATypaJIbHbIX YHCEI.

Pemars IIPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOILIEHUEM BEJIMYHMH,
MIPOMOPLIMOHAIBHOCTBIO BEIMYMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PELIECHUS 3a7a4d C yUETOM
OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Aaredpanyeckne BbIpaKeHHUs

Hcnonb30BaTh anreOpanyeckyo TEPMUHOJOTMIO M CHUMBOJHUKY, NMPUMEHATh €€ B Mpollecce OCBOEHUS
yueOHOro Marepuara.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKEHUN TIPH 3a/IaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

BremoaHATE HpeO6p330BaHI/I5[ OEJIOTO BBIPAXKCHHA B MHOTOWICH IPUBCIACHUCM HO}IO6HBIX cJlara€MabIXx,
PacKpBITHEM CKOOOK.

BremoaHATE YMHOXCHHUEC OJHOYJICHA HAa MHOTOYJICH W MHOI'OYJICHA Ha MHOTOYJICH, IPUMCHATH (i)OpMy.]'H)I
KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh Pa3/IoKEHHE MHOTOUYJICHOB Ha MHOMKUTEIHM C IOMOIIBIO BBIHECEHHUS 3a CKOOKHU OOIIero
MHOYHTEJIS, TPYNIUPOBKU CJIaraeMbIX, IPUMEHEHHs (POPMYJT COKpPAIIEHHOTO YMHOXKEHHUS.

HpI/IMeHHTB HpeO6p330BaHI/I5[ MHOI'OYJICHOB IS PCHICHUA PA3JIMYHBIX 3aJa4d M3 MAaTCMAaTHUKH, CMCKHBIX
IIPEIMETOB, U3 PEaIbHON IPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTETICHEHW C HATYPAIbHBIMU MTOKA3aTESAMU 11 MPE0OPa30BaAHUS BhIPAYKESHUM.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, MPUMEHSS NpaBujia MEpPexojia OT HCXOIHOTO
YpaBHEHUs K PaBHOCHIILHOMY eMy. [IpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduueckre METOIbI P PELICHUN TMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpUMepbI Map YUCe, ABISIOMINXCS PEIICHHEM JIMHEHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.
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Ctpouth B KOOPJAMHATHON IUIOCKOCTH Tpa(UK JIMHEHMHOTO YpaBHEHUs C JABYMs MEPEMEHHBIMHU, MOJIb3YsACh
rpaduKOM, IPUBOAUTH NIPUMEPHI PEIICHUS! YPAaBHEHUSI.

Pemiate cuctemsl IByX JTMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCJIE IpadUueCcKU.
CocTaBiaTh U pelmarh JMHENHOE ypaBHEHUE WIM CHUCTEMY JMHEHHBIX YpaBHEHHUH MO YCIOBHUIO 3a/ayM,
UHTEPIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM 3a/1a4M ITOJIy4CHHBIN pe3yJIbTar.

DOYyHKIUH

N300paxaTh Ha KOOPAMHATHOM NPSMOH TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3aAIIMCHIBATH YMCIIOBBIC IIPOMEKYTKU Ha alnreOpandecKoM s3bIKe.

OtMeuaTh B KOOPJMHATHOM IJIOCKOCTH TOYKU MO 33JaHHBIM KOOPAMHATaM, CTPOUTH IPpadUKH JTMHEHHBIX
¢ynkuuid. Ctpouts rpaguk QyHKIUN y = |X|.

OmnuceiBaTh ¢ MOMOLIBIO (DYHKIMI H3BECTHBIE 3aBUCHMOCTH MEXKAY BEIMYMHAMH: CKOPOCTh, BpEM,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHne GpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tornmatp rpaduyeckuii crocod npencTaBieHus U aHadn3a HHPOPMAIIUH, U3BJIEKaTh U MHTEPIPETUPOBATH
UHOPMAIHIO U3 TPaUKOB PEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

BepOﬂTHOCTb H CTATHCTHKA

Yurats uHOpMAIMIO, MPEICTABICHHYI B TallMLaX, Ha JAMarpamMMax, MpeJCTaBlATh JaHHbIE B BUJE
TaOIUII, CTPOUTH AUArpaMMBI (CTOJIOWKOBBIE (CTOIOUATHIE) M KPYTOBBIC) 110 MACCHBAM 3HAYCHHN.
OnuchiBaTh W HMHTEPIPETUPOBATh pealibHble YHUCIOBBIE JaHHbIC, IPEACTaBICHHbIE B Tabiaulax, Ha
auarpammax, rpadukax.

Vcnonb30BaTe JUIsl ONUCAHMUSA JAaHHBIX CTATUCTMYECKHE XapaKTEPUCTUKU: CpeiHee apu]mMeTHdeckoe,
MearaHa, Hauboblllee 1 HAMMEHbIIee 3HaUEeHUs, pa3Max.

Hmers mnpencraBieHHe O Cclay4aHOM W3MEHYMBOCTH Ha IpuMepax IeH, (HU3UYECKUX BEJIWYMH,
AHTPOIIOMETPUUECKUX JIaHHBIX, UMETh [IPE/ICTABICHUE O CTATUCTUYECKONW YCTOMYUBOCTH.

I'eomerpus

Pacnio3naBaTh M3yueHHBIE TeoMeTpUueckue (Urypbl, OIpeneisTh HX B3aUMHOE PacIoOJIOKEHUE,
n300pakaTh reoMeTpudeckue (Uryphl, BHIOJHATh YEPTEXKH MO YCIOBHIO 3a1aud. M3MepsaTs auHENHbIEe U
YIJIOBBIE BEIMYMHBL. PemaTe 3a/1auu Ha BBIYHUCICHUE JUIMH OTPE3KOB M BEJINYUH YIJIOB.

Henatb rpyOyl0 OLIEHKY JMHEWHBIX M YIVIOBBIX BEJIMYMH IPEIMETOB B pealbHOW KM3HH, pa3MepoB
MPUPOJHBIX 00BEKTOB. Pa3inuuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUNHBI.

CTpouth 4epTeKH K TEOMETPUUECKUM 3a1adaM.

Ilonp30BaTbcsl NpHU3HAKaMH PABEHCTBA TPEYTrOJIBHUKOB, HCIIONb30BaTh IIPU3HAKM M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[IpoBONTH JIOTHYECKHUE PACCYKICHUS C UCIOJIb30BAHMEM IT'€OMETPUUECKUX TEOPEM.

Ilonp30BaTbcsl MpU3HAKAMU  PABEHCTBA IPSIMOYIOJBHBIX TPEYTrOJIBHUKOB, CBONCTBOM  MEIHMAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a1ay.
OnpenensaTs NapauleIbHOCTh INPSAMBIX C IOMOLIBIO YIVIOB, KOTOpbIE 00pa3yeT ¢ HHUMH CEKyluas.
Onpenensars napajjieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHMM OT TOYEK OAHON NpsAMOHN N0
TOYEK APYrod MpsSMOM.

Pemate 3a1aun Ha KiieT4aToi Oymare.

[IpoBOANTH BHIUMCIEHUS M HAXOAUTh YUCIOBbIE U OYKBEHHBIE 3HAUECHUS YIJIOB B TEOMETPUUYECKUX 3aauax
C MCII0JIb30BAaHHEM CYMMBI YTJIOB TPEYTOJILHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPU
IIEPECEYCHUHN JBYX NapAJUICNIBHBIX MPSMBIX CEKyllell. Pemare npakThuyeckue 3aiadyd Ha HaXOXKICHUE
YTJIOB.

Brnanerp moHsATHEM reOMETPHUUYECKOI0 MECTa TOUEK. YMETh OMpeNesTh OUCCEKTPUCY YIla U CepeAHHHbBIN
MEPIEHIUKYIISP K OTPE3KY KaK FTEOMETPUUYECKHUE MECTA TOYEK.

DOopMyIMpPOBaTh OMPENCICHN OKPY)KHOCTH M Kpyra, XOpAbl U AMAMETpa OKPY>KHOCTH, TOJIb30BaThCS UX
CBOMCTBaMHU. Y METh IIPUMEHATH OTU CBOWCTBA IIPU PEILICHUU 3a1a4.

Bnagers DNOHATHEM ONHMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMEThb HAXOIUTh €€ LEHTP.
[Tonp30BaTbes pakTaMu O TOM, YTO OUCCEKTPUCHI YITIOB TPEYroJbHHUKA MEPECceKaroTcsl B OAHON TOUYKE, U O
TOM, YTO CEPEIUHHBIC NEPIICHIUKYIIIPEI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAKOTCS B OJJHOU TOUYKE.
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Bnagers moHATHEM KacaTEIbHOM K OKPYKHOCTH, IIOJb30BaTbCSl TEOPEMOM O NEPIEHIUKYIAPHOCTU
KacaTeJIbHOU U pajnyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

ITosip30BaThCsA MPOCTENIIMMUA F€OMETPUYECKUMHU HEPABEHCTBAMH, IIOHUMATh UX ITPAKTUYECKHUI CMBICIL.
IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE TOCTPOCHUS € IOMOILBIO LIUPKYJIS U TUHEHKH.

K koH1y 06y4eHus B 8 ki1acce 00y4aroImuics MoJIyduT CIelyroIue PeIMETHbIE Pe3yIbTaThI:

Yucaa ¥ BBIYUCIECHUS

Hcnonp30BaTh HaydajabHBIE IIPEICTABICHUS O MHOMKECTBE JEHCTBUTENBHBIX 4YHMCENl MJIsi CpaBHEHUS,
OKPYIJIEHUS U BBIYMCIICHUH, U300pa)kaTh AEUCTBUTEIbHBIC YHCIIA TOUKAMHU Ha KOOPAUHATHON MPSIMOM.
[TpuMeHATh MOHATHE APUPMETUYECKOTO KBAJPAaTHOI'O KOPHSA, HAXOAWUTh KBaJpaTHbIE KOPHH, HCIIOJIb3Ys
IIPU HEOOXOIUMOCTH KaJIbKYJSATOP, BBINOJIHATH NPEOOpa3oBaHMsl BBIPAXKEHUH, COJepKallluX KBaJpaTHbIE
KOPHH, UCIOJIb3Yysl CBOMCTBA KOPHEM.

Mcnonb30BatTh 3anKcy OOJIBIIMX M MaJIbIX YHCEN C IOMOIIBIO AECATHUHBIX Jpodei u creneHnel uncina 10.

AnredpanyecKue BbIpaskeHUs

[IpuMeHATh MOHATHE CTENEHM C LEeNbIM II0Ka3aTesieM, BBIOJHATh NPeoOpPa3oBaHUs BBIPAKEHHI,
COJZIep KAIMX CTEIIEHHU C LEJIbIM ITI0Ka3aTeIIEM.

BBINONHATE TOX/IECTBEHHbIE MPE0OpPa30BaHUs PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE NpaBWJ ACHCTBUMA
Ha/I MHOTOWICHAMH U alre0pandecKuMu APOOSMH.

PackiagpiBaTh KBafpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUM ISl PELICHHS pPa3IMYHBIX 3a7ady U3 MATEMaTUKH, CMEXHBIX
IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YPaBHeHI/Iﬂ U HEPABCHCTBA

Pemarp nuHelHblE, KBaJpaTHbIE YPABHEHMs U PAlMOHAIBHBIC YpaBHEHUS, CBOASILUECH K HUM, CHCTEMBI
JBYX YPaBHEHUH C JBYMS IIEPEMEHHBIMM.

[IpoBoauTh IpOCTEHIINE MCCIENOBAHUSA YPABHEHMM M CHCTEM YPAaBHEHHH, B TOM YMCJE C IPUMEHEHUEM
rpaduyecKkux MpeacTaBieHui (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE WM CUCTEMa ypaBHEHUU peIlIeHus,
€CIIM UMEET, TO CKOJIBKO, U IIpoYee).

IlepexoauTh OT CIOBECHON (OPMYJIMPOBKH 331a4H K €€ anredpandeckoil MOAEIH ¢ MOMOILBIO COCTaBIECHUS
YPaBHEHUS WM CHUCTEMBI YpAaBHEHUH, HWHTEPIPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM 3aJadud
ITOJIyYEHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB Il CPABHEHHUs, OLICHKHU, PEIIaTh JTUHEHHBIE HEPABEHCTBA C
OJTHOM TEepeMEHHOM MW HuX CHUCTeMbl, JaBaThb TIpadUUECKyI0 WJUIIOCTPALIMI0O MHOXECTBA pELICHHUM
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUH

[ToHMMaTh ¥ UCHOIB30BATH (PYHKIIMOHAIbHbIE TOHATHS U A3bIK (TEPMUHBI, CHMBOJINYECKHE 0003HAUEHUS),
OTIpeNIeNIATh 3HaUeHUe (PYHKIMH 1O 3HAYCHUIO apryMEHTa, ONPEIeNATh CBOMCTBA yHKINH 1Mo e€ rpaduky.
CTpouTh TpaduKy dIeMeHTapHbIX GyHKIME Buma: y = k/x,y = x?,y = x3,y = |x|, ¥y = vVx, onucsiBars
CBOMCTBA YUCIOBOM (YHKIIUH 1O €€ rpaduKy.

BeposiTHOCTB M CTATHCTHKA

W3Bnekaty u mpeoOpa3oBbIBaTh MH(DOPMALINIO, MPEACTABICHHYI0 B BUAE TAONHII, TUarpamm, rpapukos,
MPEACTABIIATE JAHHBIC B BUJIEC TaOIHI, TUarpamMmm, TpaduKoB.

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTATUCTHUYECKHUX TMOKa3aTeNell: CpeHNX 3HAYCHUU M MEp pacCerBaHUS
(pa3max, TucriepcHs U CTaHIaPTHOE OTKIIOHCHHE).

HaxoauTh 4acTOTBI YHCIOBBIX 3HAUEHUN M YaCTOTHI COOBITUH, B TOM YHCIE MO pe3ybTaTaM H3MEPEHUN U
HaAOIIOICHUH.

HaxoauTh BEpOsSTHOCTH CIIy4aiiHBIX COOBITHI B OIBITAaX, 3HASI BEPOSATHOCTH IIEMEHTAPHBIX COOBITUI, B TOM
YHCJIC B OIBITaX C PABHOBO3MOXKHBIMH 3JICMCHTAPHBIMUA COOBITHSIMH.

Hcnonbk3oBark rpaduyueckne MoaeIu: AEPEBO CIy4alHOTO IKCIEPUMEHTA, AUarpaMMbl Dijepa, 4rcioBast
npsiMast.

OHepI/IpOBaTI: IIOHATUAMHU:. MHOXCCTBO, ITOAMHOXCCTBO, BBIIIOJIHATH OHepaI_II/II/I Had MHOXCCTBAMU:
0o0OBbeIMHEHNE, IepeceUeHue, JOMOJIHCHHUEe, IMEePEUYHCIATh 3JCMEHTBI MHOXECTB, NPHMEHSATH CBOMCTBA
MHOKECTB.
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Hcnonb3oBath rpaduueckoe npeacTaBlIeHe MHOXKECTB U CBSI3eH MEXAY HUMU ISl OTMCAHUS MTPOLIECCOB U
SIBJICHUIA, B TOM YHUCJIC TIPH PEIICHUH 33a]a4 U3 APYTHX YUeOHBIX TPEIMETOB U KYPCOB.

I'eomerpust

Pacrmio3naBaTth OCHOBHEIC BH/bI ‘IeTpréXYTOJIBHI/IKOB, HUX 3JIEMCHTHI, IIOJb30BAaThCA HX CBOMCTBaMH npu
pELIeHUH T€OMETPUUECKUX 3ajiau.

IIpuMeHsTh CBOMCTBA TOUKHU IIEPECEUEHUS MEIUaH TPEYroJbHUKA (LIEHTPa Macc) B PEILICHUH 3a/au.
Brnaners mosstueM cpelnHeil JMHUM TPEYrOJIbHUKA M TPaIlelUH, IPUMEHATh MX CBOMCTBA IPU pPEIICHUU
reomerpuyeckux 3aznad. Ilosnb3oBatecsa Teopemon Paneca U TEOPEMON O NMPONOPLUOHAIBHBIX OTPE3KaX,
IPUMEHSATh UX JUIA PELIEHUs IPAKTUYECKUX 3a/1ay.

ITpuMeHATH NpU3HAKK [10JO0US TPEYTOJIBHUKOB B PEIIEHUM FEOMETPUYECKUX 3a]1ay.

[Tonp3oBatbess Teopemoil Iludaropa mist pemeHuss T€OMETPUUYECKMX W NpPaKTUYecKux 3anad. CTpouTh
MaTeMaTHYECKyl0 MOJEIb B IPAKTHMUECKUX 3a7ayaX, CaMOCTOSTEIbHO JejaTh 4YepTéX M HaXOAUTh
COOTBCTCTBYIOIIUC JJIMHBI.

Brnaners NOHATHSAMHM CHHYyca, KOCHMHYCa M TaHI€HCAa OCTPOrO yrjia HpsSMOYTOJIBHOTO TPEYrOJbHHUKA.
ITonp30BaTHCS STUMH ITOHATHSIMU AJId pCIICHUS MPAKTUYCCKUX 3aaad.

Bbruucnare (pazauuHbIMU crioco0amu) IUIOIIAAb TPEyrojbHMKA M IUIOLIAJM MHOTIOYTOJBHBIX (QUIyp
(monb3ysich, Ie HEOOXOAUMO, KalbKyasTOpoM). lIpuMeHATh mHogyyeHHbIE yMEHHS B NPAKTUYECKUX
3ajayax.

BJI&[[GTB MOHATUAMMU BIIMCAHHOT'O W LCHTPAJIBLHOI'O YyIJja, UCIOJbB30BATH TCOPCMBI O BIIMCAHHBLIX YIJIAX,
yrilax MeXAy XopJaMu (CeKyILIMMH) U yIile MeXy KacaTelbHON M XOpJ0oi NpU pelIeHMH TeOMETPUYECKUX
3ajad.

Bnanerp  NOHATHEM  ONMCAHHOIO  YETHIPEXYTOJbHUKA,  IPUMEHSATb  CBOWCTBA  OMNMCAHHOIO
YEeThIPEXYrOJIbBHUKA IIPU PELICHUU 3a/1a4.

[TpuMeHATh NOJTy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUECKUE MOJENH Ui 3a/lau peabHOU
JKU3HHU W MPOBOAWUTH COOTBCTCTBYIOIIMWEC BBIYUCIICHHUA C TIPUMCHCHHEM HOI[O6I/I$I U TPUTOHOMCTPUHU
(MoJIB3ysCh, I'ZIe HEOOXOUMO, KAJIbKYJIITOPOM).

K xonIty 00yuenus B 9 kijacce 00y4Jaromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yuciaa ¥ BEIYUCJIEHUA

CpaBHUBaTh U YIOPSAJOYMBATh PallMOHAJIbHBIE U UPPALIMOHATILHBIE YHCIIA.

BeimonuATe apudmernyeckue AEHCTBHS C pallMOHAJIBHBIMU YHWCIIAMH, COYeTas YCTHBIE U MHCbMEHHbIE
MIPUEMBI, BBIITOIHATH BEIYMCIICHUS C UPPALIMOHAIBHBIMU YU CIIAMM.

Haxonuths 3HaueHHs CTENEHEW C LECNIBIMU IOKA3aTelIsIMU U KOPHEW, BBIYMCIIATH 3HAYECHHUS YHUCIOBBIX
BBIPa)KCHU.

OKpyrJIATh IEHCTBUTENBHBIE YHCIIA, BBINOJIHATH NPUKUIKY PE3YyibTaTa BBIYMCIEHUMN, OLEHKY YHMCIOBBIX
BBIPa)KCHU.

YpaBHeHNs U HEPABEHCTBA

Pemarp nuHeiiHble U KBajJpaTHbIE YpaBHEHUS, ypaBHEHUS, CBOJSLIMECS K HHUM, MPOCTEHIIME IpOoOHO-
palMOHAIbHBIE YPABHEHUS.

Pemate cuctemsl IByX JIMHEWHBIX YPABHEHUM C JBYMs IEPEMEHHBIMHM M CHUCTEMBI JABYX YpPaBHEHHI, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBJIACTCS JINHEUHBIM.

Pematp TekcToBbIE 3a1auM anredOpanueckuM CIocoOOM C TTOMOIIBIO COCTABIECHHUS! YPABHEHUS UM CUCTEMBbI
JBYX YPaBHEHUU C JBYMS IIEPEMEHHBIMMU.

[IpoBouTh MpoCTENIINE UCCIENOBAHNUS YPABHEHUN M CHCTEM YPaBHEHHI, B TOM YHUCJE ¢ IPUMEHEHUEM
rpaduuecKux MNpeAcTaBiIeHuil (yCTaHABIUBAaTh, UMEET JIM YPAaBHEHUE WIIM CUCTEMa YpPaBHEHUH pelIeHHMS,
€CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nMHEHHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)kaTb pELICHWE HEPaBEHCTB Ha
YKMCJIOBOU MPSIMOM, 3aIIUCHIBATH PEIICHUE C IIOMOIIBIO CHMBOJIOB.

Pemate cucTeMsl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUYAIOIIME KBAJPAaTHOE HEPABEHCTBO,
n300pakaTh PELICHHE CHCTEMbl HEPABEHCTB HA YHMCIOBOM IPSIMOM, 3allUCBIBATh PELICHHE C IOMOIbIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELICHUH Pa3IMYHBIX 3a1ady.
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DOYyHKIUHT

PacriozHaBath yHKIMY M3ydeHHBIX BUAOB. [I0Ka3bIBaTh CXEMAaTHYECKU PACIIONOKEHUE HA KOOPIMHATHOM
mIockocTH rpadukos Qynkmuil Buma: y = kx,y =kx+ b,y =k/x,y =ax? + bx +c,y = x3,y = x,
Y = |x|, B 3aBUCUMOCTH OT 3HaYCHHUI KO3(PPHUIIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIIUH.

Ctpouth u H300paKaTh CXEMAaTUYECKH TrpadUKd KBAJPATUUHBIX (YHKIMI, OMUCHIBATH CBOWMCTBA
KBaZpaTU4HBIX (yHKIMH 10 ux rpadukam.

Pacrio3HaBath kBajpaTuuHy0 (QYHKIHIO 10 (GopMylie, IPUBOJUTH MPUMEPHI KBapAaTHYHBIX (QyHKIUN U3
peanbHON )KNU3HU, (PU3UKHU, TEOMETPHUH.

YuciaoBble MOCAEI0BATEILHOCTH H nmporpeccun

PacnioznaBath apudmeTryeckyro 1 reOMETPHUECKYIO IPOrPECCUU MPU Pa3HbIX croco0ax 3aJaHus.
BBIMONHATE BBIUMCIIEHUS C UCIOJNB30BaHUEM (GOpMYNI N-TO WieHa apuPMETHUYECKOH M Te€OMETPHUECKOM
MIPOrpeccuii, CyYMMbI IEPBBIX N YJICHOB.

N300pakaTh YiIeHbI MOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YUCJIOBBIMU IOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE 3aJayd U3 peajbHOMI
KHU3HH (C UCMIOJIB30BAaHUEM KAJIBKYJIATOPA, IU(POBBIX TEXHOJIOTHIA).

BeposAITHOCTDH U CTATHCTHKA

W3BnekaTh 1 peoOpa3oBbIBaTh HH(POPMAIUIO, IPEICTABICHHYIO B Pa3JINYHBIX HCTOYHUKAX B BUE TAOJIHIL,
Juarpamm, rpauKoB, PeCTaBIATh JaHHbIE B BUJIE TaOIUL], TUarpaMm, rpaukos.

Pemarp 3agaun opraHu3oBaHHBIM IEpeOOPOM BAapHAHTOB, a TAKXKE C HCIOJIb30BAaHHMEM KOMOMHATOPHBIX
IIPaBWJI U METOJIOB.

Hcnonbs30BaTh onucaTelbHbIE XAPAKTEPUCTUKHU JUISI MACCHBOB YHCJIOBBIX JAHHBIX, B TOM YHCJE CPEIHUE
3HAYEHUS U MEPBl PACCEUBAHMS.

HaxoauTh 4acTOThl 3HaYEHUI M 4acTOTHI COOBITUSI, B TOM YHUCIIE MOJIb3YSICh Pe3ylIbTaTaMU MPOBEIEHHBIX
U3MEpEeHUH U HaOIOACHUH.

HaxoauTh BepoOATHOCTH CIydyalHBIX COOBITHMM B HW3Y4YEHHBIX OIBITaX, B TOM 4HCIE B OIBITax C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX HCHBITAHUN 110 MEPBOrO yclexa, B Cepusix
ucneITaHui bepHyn.

NMeTs npeacTaBiaeHue O Clyd4alHON BEJIMYMHE U O PACIIPEIEICHUN BEPOSITHOCTEN.

WNwmets mipencraBieHre O 3aKOHE OOJBIIMX YHCET KAaK O MPOSBICHUM 3aKOHOMEPHOCTH B CIIy4ailHOMN
M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YMCENl B IPUPO/IE U OOLIECTBE.

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YTJIOB, HAXOAWTh C MX MOMOIIBIO PA3TUYHBIE JIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJBHBIX TPEYTroJdbHUKOB»). HaxomuTe (¢ momoIibio
KalbKYJIATOPA) AIUHBI U YTIIbI 151 HETAOJIMYHBIX 3HAYCHUI.

[Tonp3oBatbest hopMynamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUIECKUM TOXKIECTBOM TSI HAXOXKIACHUS
COOTHOIIEHUH MEXAYy TPUTOHOMETPUUECKUMH BEIUUMHAMM.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JIJIS HaXOXKJICHUSI PA3JTMYHBIX JJIEMEHTOB TPEYTroJbHUKA
(«penieHne TpeyroJbHUKOBY), IPUMEHSATh UX MPU PEIICHUH T€OMETPUUECKUX 3a]1a4.

Brnagets mnoHsTHSMH TIpeoOpa3oBaHUsS TOAOOHS, COOTBETCTBEHHBIX DJJIEMEHTOB TOMOOHBIX QUTYP.
[Tonb30BaTbes CBOMCTBAMH TIO/I00US TIPOU3BOIBHBIX (DUTYP, YMETh BBIUUCIATH JUIMHBI U HAXOAUTH YTIIBI Y
nmoao0HbIX (uryp. [I[puMeHsITh CBOICTBA MTOAO0HMS B MPAKTHUECKUX 3a7adax. YMETh MPUBOIUTH TPUMEPHI
MO0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbCst TeOpeMaMu O TPOU3BEICHHH OTPE3KOB XOPJ, O MPOM3BEICHUU OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJlIbHOM.

[Tonp30BaTbCsl BEKTOpaMH, MOHUMATh HMX TEOMETPUUYECKHH W (PU3WYECKUM CMBICH, MPUMEHSATh HX B
pEIICHUH TEeOMETPUYECKUX W (PU3NYecKuX 3amad. [I[pUMEeHSTh CKaIspHOE MPOU3BEACHHUE BEKTOPOB IS
HAaxXO0JICHUS JIJTUH U YTJIOB.

[Tonp30BaThbCcsi METONOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATH €r0 B PEHICHWHW TeOMETPHYECKUX U
MPaKTUYECKHX 3aj1ay.

Brnagets MOHATHSAMU NMPaBUILHOTO MHOTOYTOJIBHUKA, IJIMHBI OKPYXHOCTH, JJIMHBI TYTH OKPYXHOCTH W
paauaHHON MephI yria, YMETh BBIYUCIATH IUIOMIAb Kpyra U ero yactei. [[puMeHsTh noiayyeHHble YMEHUs
B MMPAKTHYECKUX 3aavax.



Haxomute ocu (WM IIEHTPHI) CUMMETpHH (QUTYp, TPUMEHATH JABIKCHHS IUIOCKOCTH B IMPOCTEHIINX
ClIydasx.

[TpuMeHsATh TOJTYYEeHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTHUECKUE MOJCNU Ui 3a/la4 pealbHOU
KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C MPUMEHEHUEM IMOA00MS M TPUTOHOMETPHUSCKUX
GbyHKIHHA (TTOIB3YACH, TJIe HEOOXO0IUMO, KAIBKYISTOPOM).
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TEMATHYECKOE INTAHUPOBAHHUE

5 KIIACC
KosmmuectBo yacos
Ne HanmenoBanue pa3nenos u K o OnexTpoHHbIe (LIU(PPOBHIE)
n/m TEM MPOTPaMMBbI Bcero OHTPOJILHBIC | LIPAKTHHCCKIC | 51 430BaTenbHBIE peCypCbl
paboThl paboThl
1 EZEIZIT):EZ}LBE;HCE;DHHMH 43 1 bubmoreia HOK
P https://m.edsoo.ru/7f4131ce
YUCIIaMHU
2 Harnsannas reomerpus. Jlnnuu 12 2 bu6mmoreka [IOK
Ha IIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 | OOpIkHOBEHHIE IPOOH 48 . https://m.edsoo.ru/7f4131ce
4 Harmsannas reomerpus. 10 1 bubnnorexa [JOK
MHOTOyroJIbHUKH https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
> | Jlecaruampie apobu 38 . https://m.edsoo.ru/7f4131ce
6 Harnsgnas reomerpus. Tena u 9 1 bubnnorexa [JOK
(burypsl B IpOCTpaHCTBE https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
7 | Tosropenne n 060bmerne 10 2 https://m.edsoo.ru/7f4131ce
OBIEE KOJIHYECTBO YACOB 170 5 4

110 IPOI'PAMME
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6 KJIACC

Ne

HanmenoBanne pa3aciioB U TEM

KommyectBo yacos

DnekTpoHHBIC (IU(PPOBLIE)

/1 MpOrpaMMBbI Bcero Kortponeaeie | Ilpaxtiraecine 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
1| Harypaisie sicia 3 ! tpsim.edso0 1UTHALAT3S
2 Harnsannas reometpus. [Ipsmvbie 7 bubnuorexa [JOK
Ha MJIOCKOCTH https://m.edso0.ru/7f414736
3| Apodu 32 . 1| pupsyimedsooruriaterss
4 Harnsgnas reomerpus. 6 1 bubmumorexa [IOK
Cummerpust https://m.edsoo.ru/7f414736
5 | Bupmkenis c Gycaaun ° ntpsym.edso0 /114736
6 Harnsnnas reomerpus. @urypsl 14 1 1 bubnnorexa [JOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f414736
7 [lonoxurenbHbIC U 40 1 bubmuorexa [JOK
OTpHUIATENbHBIC YKCIIA https://m.edso0.ru/7f414736
8 | Mpeneramnemme Rasmsix 6 1| hupsiimedsooru7e41a73s
9 Harnsnuaas reomerpus. @urypsl 9 1 bu6mmoreka [JOK
B IIPOCTPAHCTBE https://m.edso0.ru/7f414736
10 [ToBTOpenue, 06001IEHNE, 20 5 bu6mmoreka [IOK
CHCTEMAaTH3aIUs https://m.edsoo.ru/7f414736
OBIIEE KOJIHYECTBO YACOB 170 6 5

110 lIPOI'PAMME
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7 KJIACC

AJITEBPA
K
Ne | HaumeHoBaHue pa3zenoB U TeEM e OnexTpoHHbIe (IIU(PPOBHIE)
n/m MIPOrpaMMBbI Bcero Kortpomkatie | Ipaxrirdeckue o0pa3oBaTelibHbIE PECYPCHI
paboTHI paboThl
1 Yucna v BEIYUCICHUS. o5 1 bu6mmoreka [IOK
ParonanbHbIe yncia https://m.edsoo.ru/7f415b90
2 | Anrebpandeckue BoIpaKeHUS 27 1 h ttpsglldrgip(lj(s);zKﬁjgg‘)AfKBbQ 0
bubmumoreka [IOK
3 | YpaBHeHUs U HEpABEHCTBA 20 1 hitps://m.e dsoo.ru/% 415090
4 Koopaunate! u rpaduxy. 24 1 bubnnoreka [JOK
OyHKIMN https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
> | Hosroperue u ododumenne 6 . https://m.edsoo.ru/7f415b90
OBIEE KOJIHYECTBO YACOB 102 5 0
110 ITPOT'PAMME
BEPOSATHOCTb U CTATUCTUKA
K
Ne | HammeHnoBaHue pa3fesnoB U TeM CIcCTRY Tasep OneKTpoHHBbIE (IUPPOBHIE)
n/m MPOrPaMMBI Bcero Kortpomeagie | LIpakriraeckue o0pa3oBaTeNbHbIE PECYPChI
paloThI paboTHI
bubnuorexa [IOK
1 | Tpencrasieue AaHHLIX ! 2 https://m.edsoo.ru/7f415fdc
2 | OnucatenbHas CTaTHUCTHUKA 8 1 h ttps]'slll/lrgng:j(;f)eoK?u]/_g?ES fdc
. bu6nuorexa [IOK
3 | Coyuaiinas usMeRuHMBOCTS 6 . https://m.edsoo.ru/7f415fdc
bu6nuorexa [IOK
4 | Beenenne 5 Teopuio rpados 4 https://m.edsoo.ru/7f415fdc
5 BepositTHOCTB M yacToTa 4 1 bubmuoreka [JOK
CJIy4aitHOTO COOBITHS https://m.edsoo.ru/7f415fdc
5 O06o0meHne, cucTeMaTru3aus 5 5 bubmuoreka [{OK
3HAHUHI https://m.edsoo.ru/7f415fdc
OBIEE KOJIHYECTBO YACOB 34 5 5
110 [IPOI'PAMME
IT'EOMETPUS
OnexktpoHHbIe (L1U(POBLIE)
KommyectBo yacoB oOpazoBaTenbHbIE
Ne HanmenoBanue pa3nenos u pecypehI
n/m TEM NPOTrpaMMBbl
Kontponsn | IlpakTnueck
Bcero
bI€ pabOTHI ne paboThI
[Ipocreiinme reoMeTpudecKue
1 (buUrypsl 1 UX CBOHCTBA. 14 bubnuoreka [IOK
H3mepenue reoMeTpuaeckKux https://m.edsoo.ru/7f415e2e
BEJIMYMH
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bubmuoreka [JOK

2| Tpeyromeruiu 22 https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe TPSMBIE, 14 bubmuorexa [JOK
CyMMa YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpY>XHOCTb U KPYT. 14 bubnmoreka [JOK
I'eoMeTpHUYECKUE TOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 0600IIEeH e 4 bu6mmoreka [IOK
3HaHUH https://m.edsoo.ru/7f415e2e
OBIEE KOJIHYECTBO YACOB 68

110 I1POI'PAMME

24



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC
AJITEBPA

Ne | HaunmeHoBanue pa3zenos

KonmuectBo yacos

OnexTpoHHbIe (IIU(PPOBHIE)

n/m U TeM MPOTrpaMMBbl Bcero Kontpomkatie | llpakTiieckue o0pa3oBaTesibHbIE PECYPCHI
paboTHI paboThl
1 Yucna v BEIYHCIICHUS. 15 bu6mmoreka [IOK
KBanpaTHble KOpHH https://m.edsoo.ru/7f417af8
, | s, | Bucmorera LOK
" https://m.edsoo.ru/7f417af8
MOKa3areieM
3 i?;zipeilp;ie(:;((g:ﬂpmﬁmﬁ 5 1 bubmorexa HOK
.« ' https://m.edsoo.ru/7f417af8
TpEXUIIeH
 [Brmee s | BuGorra 10K
P ' https://m.edso0.ru/7f417af8
Anrebpanueckas 1poOb
5 | epanencrsa. 15 ) Bubmiorexa [IOK
p ' https://m.edso0.ru/7f417af8
KBanpatHble ypaBHEHUS
6 Ellep a;feiIHcI;i;I Cucremsl 13 bubmmorexa LOK
P . https://m.edsoo.ru/7f417af8
ypaBHEHUU
7 | nepanencrsa. 12 ) Bumiorexa LIOK
p ' https://m.edso0.ru/7f417af8
Hepasencrsa
8 @ynkuuu. OCHOBHBIE 5 bu6nmoreka [JOK
TTOHSITHS https://m.edsoo.ru/7f417af8
9 @yukuuu. Yuciaosbie 9 bubnnorexka [JOK
byHKIIMN https://m.edsoo.ru/7f417af8
10 IToBTOpEHUE U 6 5 bubnuoreka [IOK
00o01IeHne https://m.edsoo.ru/7f417af8
OBIIEE KOJIHYECTBO 102 6 0
YACOB 110 ITPOT'PAMME
BEPOSITHOCTb U CTATUCTUKA
KonnuecTBo yacoB
Ne | HammenoBanue pas3znenon K - OnexTpoHHbIe (U POBLIE)
n/m U TEM MPOTPAMMBI Bcero OHTPOJILHBIC PaKTHHCCKHE o0Opa3oBaTenbHbIE PECYPCHI
paboThI paboThI
1 IToBTOpeHue kypca 7 4 bubnuoreka [IOK
Kiacca https://m.edsoo0.ru/7f417fb2
2 E:)Tr;.I;II(:Ii:FFiIJ:(I;H?:IaCCGI/IBaHI/IC 4 bubmorexa [IOK
' https://m.edsoo0.ru/7f417fb2
JTAHHBIX
bu6mmoreka [IOK
3 | Muoxectsa 4 https://m.edsoo0.ru/7f417fb2
4 BepositHOCTB cityuaitHOTO 6 1 bubnmoreka [JOK

COOBITHA

https://m.edsoo.ru/7f417fh2
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5 BBenenue B Teoputo 4 bubnuorexa [IOK
rpadoB https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
6 | Coynaiimsie coObrmus 8 https://m.edsoo.ru/7f417fb2
7 O06o6mieHue, 4 5 bubnmoreka [JOK
CHCTeMaTH3aIlUsl 3HAHUM https://m.edsoo.ru/7f417fb2
OBIIEE KOJIHYECTBO 34 2 1
YACOB 110 ITPOT'PAMME
IF'EOMETPUs
KonnuaectBo yacos
No HaunmenoBanue pazienon DnekTpoHHbIC (IU(PPOBHIE)
/T Y TEM IIPOrPaMMBbI Bcero Kortpomsasr | Ilpaxriaeckn 00pa3zoBaTesbHbIE PECYPCHI
€ paboThl € paboThI
N bubnuorexa [JOK
! HeTbipexyrobHikn 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u
2 ;Ie(())rl)foMa I(/)IOHaJ'IbHBIX 15 1 bubmorexa HOK
porop https://m.edsoo.ru/7f417e18
OTpe3Kax, MoI00HbIE
TPEYrOJbHUKU
IInomane. Haxoxnenue
y (oo | BuGorra 10K
oroyro P https://m.edsoo.ru/7f417e18
ITmomaan mogo0HBIX
¢buryp
4 Teopema IIudaropa u 10 1 bubnuoreka [IOK
Hayaja TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTIIbI B OKPY>KHOCTH.
BrircanHbIe 1 OTIFICAHHBIC
5 YETBIPEXYTOJIbHUKHU. 13 1 bubnuoreka [IOK
KacarenbHbie k https://m.edsoo.ru/7f417e18
okpyxHocTu. Kacanue
OKPYKHOCTEH
5 [ToBTOpenue, 060061IeHNE 4 1 bubnnorexa [JOK
3HaHUHI https://m.edsoo.ru/7f417e18
OBILEE KOJIHYECTBO 68 60 0
YACOB I10 ITPOT'PAMME
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9 KJIACC

AJITEBPA
KosmmuectBo yacos
Ne HanmenoBanue pa3nenos u K o OnexTpoHHbIe (IIU(PPOBHIE)
n/m TEM MPOTPaMMBbI Bcero OHTPONIEHBIC | LIPAKTHHCCKHC | 6as0BaTenbHbIC pecypesl
paboTHI paboThl
1 Uucna u BEIYKCIICHUS. 9 bu6mmoreka [IOK
JlelicTBUTEIIbHBIC YHCIIa https://m.edsoo.ru/7f419d08
Nl B B LOK
P e https://m.eds00.ru/7f419d08
MepEMEHHOMN
3 VYpaBHEeHUS 1 HEPABEHCTBA. 14 1 bubmuoreka [JOK
Cucrembl ypaBHCHUN https://m.edso0.ru/7f419d08
4 YpaBHEHUs 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
HepaBencrsa https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
S | Pymiwn 16 . https://m.edsoo.ru/7f419d08
6 Yucnosbie 15 1 bu6mmoreka [IOK
MOCJIEIOBATEIBHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHuE, 0000IIEHNE, 18 1 bu6mmoreka [JOK
CHCTEMaTH3aIlHs 3HAHHUIA https://m.edsoo.ru/7f419d08
OBIEE KOJIHYECTBO YACOB 102 6 0
110 [1POI'PAMME
BEPOATHOCTBb U CTATUCTHUKA
KonndectBo uacos
Ne | HaumeHoBaHue pazzenos DnexTpoHHbIE (ITUPPOBLIE)
/11 Y TEM MPOTPAMMBI Bcero KontpompHeie | llpakTiieckue 00pazoBaTeNbHbIE PECYPCHI
paboThl paboThI
1 IToBTOpEeHME Kypca 8 4 bubnuoreka [IOK
KJacca https://m.edso0.ru/7f41a302
2 DneMeHThI 4 1 bubnuotexa [JOK
KOMOMHATOPHUKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas 4 bubnmoreka [JOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
4 | Vicnwrranus beprysum 6 ! https://m.edsoo.ru/7f41a302
5 | Cayuaiinas BelmuyuHa 6 bubsmorexa [JOK
Y © https://m.edso0.ru/7f41a302
bu6mmorexa [IOK
6 | OboGmenne, xonrpo, 10 . https://m.edsoo.ru/7f41a302
OBIEE KOJIHYECTBO 34 1 5
4ACOB 110 ITPOI' PAMME
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I'EOMETPUA

HanmenoBanue KonnuecTBo yacoB
No A3IICIOB 1 TEM DnekTpoHHbIe (IU(PPOBLIE)
/1 pasA Bcero Konrponbpie |- Ipaxtuueckue o0pa3oBaTenbHbIC PECYPCHI
IIpOrpaMMBbI paboThI paboThI
Tpuronomerpus.

1 TeopemMbl KOCUHYCOB 1 16 1 bubnuotexa [JOK
CUHYCOB. Pemienue https://m.edsoo.ru/7f41al2c
TPEYTroJbHUKOB
IIpeoOpazoBanue

5 noaoOus. Merpuieckue 10 1 but6mmoreka [IOK
COOTHOILICHUS B https://m.edsoo.ru/7f41al2c
OKPYXHOCTH

bubmuoreka [{OK

3 | Bextope 12 . https://m.edsoo.ru/7f41al2c

4 JlekapTOBBI KOOPAMHATHI 9 1 bubmmoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE

g |mrommen A | Bumorea 10K

by ta https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue
Iomanaeu

6 JIBY>KeHU S TUIOCKOCTH 6 bubmorexa HOK

https://m.edsoo.ru/7f41al2c

v 260(?6T OI;T{I:?’ 7 5 but6mmoreka [IOK

H ’ . https://m.edsoo.ru/7f41al2c
CHUCTEMaTH3aIus 3HAaHUI
OBIIEE KOJIHYECTBO 68 6 0
YACOB 110 lIPOI'PAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

5 KUIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
Kon paznena mnpoBepsieMoro N
IeMeHTa 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
1 YUCJIA U BBIYUCJIIEHUSA
11 [lonumare W TpaBUIBLHO YNOTPEOJATH TEPMHUHBI, CBSI3aHHBIE C
' HaTypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU JAPOOSIMU
12 CpaBHuBaTh M YHOPSAJOYMBATH HATypajbHBIE 4YHCIIa, CPABHUBATH B
MIPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, IeCATUUHBIE IPOOU
COOTHOCHTh TOYKY Ha KOOPJIWHATHOW (YMCIOBOM) TIPSIMOM ¢
1.3 COOTBETCTBYIOIIUM € YHCIOM W HW300pakaTh HATypallbHBIC YHUCIIA
TOYKaMH Ha KOOPAMHATHOM (YHCIOBOIA) IPSIMOM
14 BoinmonusaTe apudmeTnueckue IEHCTBUS ¢ HATYpaJbHBIMU YMCIAMHU, C
' OOBIKHOBEHHBIMH JIPOOSIMU B TIPOCTEHININX CITydasx
15 BrInoaHsaTs TpOBEpKY, TPUKUIIKY PE3YJIbTATa BHIYUCICHUI
1.6 OKpyTrJaTh HaTypaJIbHbIC YUCIIA
2 PEIIEHUE TEKCTOBBIX 3ATIAY
21 Pemats TekcToBbIe 3a7aun apu(METHIECKUM CIIOCOOOM H € TIOMOIIIBIO
' OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOKHBIX BAPUAHTOB
99 Pemiate 3amaun, coaepikaiiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYHHBI:
CKOPOCTb, BpEMsI, PaCCTOSIHUE, 1I€Ha, KOJINYECTBO, CTOUMOCTh
23 Hcnonb30BaTh KpaTkue 3alHCH, CXEMbI, TAOIUIBI, 0003HAYEHUS TPU
pelieHnu 3a1a4
[Tonp30BaThCsl OCHOBHBIMHU E€AMHUIIAMHA HW3MEPEHUsI: II€HBI, MAacCCHhlI,
24 paccTosiHusA, BPEMEHH, CKOPOCTH, BbIPaXKaTh OJHU €IMHUIIbI BEJIMUYNHBI
4yepe3 Apyrue
N3Bnekars, aHaJIN3UPOBATh, OIICHUBATH uHdopmaruio,
25 MpeiCTaBiIeHHYl0O B  Tabnuie, Ha  CcTojO4YaTod  Auarpamme,
WHTEPIPETUPOBATh MPEACTABICHHBIC JaHHBIC, UCIIOJIH30BaTh JTaHHBIC
MIPU PEILICHNUH 3a/1a4
3 HATJIAJHASI TEOMETPUS
31 [Tonp30BaThCSI TEOMETPHUUESCKUMHU TTOHATUSMU: TOYKA, TIPsiMasi, OTPE30K,
JIy4, yroJi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT
39 [IpuBomuT, TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpPA, HMEIOIUX
' (hopmy M3ydEHHBIX TEOMETPUUECKUX (PHUTYp
Hcnons30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C yIJIaMU: BEpIIMHA
3.3 CTOPOHA; C MHOTOYTOJIbHUKAMU: YTroJl, BEpPIIMHA, CTOPOHA, TUATOHAIIb;
C OKPYXXHOCTBIO: pajguyc, TuaMeTp, LEHTP
34 N3o0paxaTs n3y4eHHbIE TeOMeTprIecKre GUTYphl HAa HETMHOBAHHOM U
' KJIET4aTOi Oymare ¢ mOMOIIBIO IUPKYIIS U JIMHEUKH
Haxoauth JMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C
3.5 MOMOUIBIO JIMHEHWKHU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH
OKPY>KHOCTB 33JIaHHOT'O pajinyca
36 Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHKA, KBaaparTa
JUTSL X TTOCTPOCHUS, BHIYMCIICHHS TUIOIIAJAN U IEpUMETpa
3.7 BeruncnsTe nepuMeTp M IUIOMIAas KBaJpaTa, IPsIMOYTOJIbHUKA, GUTYD,
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COCTaBJICHHBIX M3 NPSAMOYIOJIBHUKOB, B TOM 4mcie uryp,
n300pakEHHBIX HA KJIETYATON Oymare

ITonp30BaThCcsl OCHOBHBLIMH MCTPUYCCKUMU CAWHHUIAMU U3MCPCHUA

38 JUTMHBI, TUTOLIA]IH; BHIPAXKATh OJHYU €AWHHIIBI BEIMYUHBI Yepe3 IPyrHue
Pacnio3HaBath mnapasuienenurnes, Ky0, HUCIOIb30BaTh TEPMHHOJIOTHIO:

3.9 BepumMHa, pedpo, TpaHb, HW3MEPEHHUS; HAXOAUTh HU3MEPEHUs
napasuienenuresaa, kyoa

310 Beraucisate 00bEM Ky0a, napauienenumnea no 3aJaHHbIM U3MEPEHHSIM,
M0JIb30BaThCsl CIMHUIIAMH U3MEPEHUs 00bEMa

311 Pemare HecnoXHbIC 3aJa4l HA U3MEPCHUE TEOMETPUICCKIX BEJIHYHH B

IMPAKTUYCCKUX CUTYyaAlIUAX
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6 KJIACC

Kon Kon IIpoBepsiembie NpeMeTHEIE Pe3y.IbTaThl 0CBOCHHH OCHOBHOM
paziena NpoBepPsieMoOro o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€r0
3JlIeMeHTa o0pa3zoBaHus
1 YUCJIA U BBIYUCJIEHUA
3HaTh W TIOHMMAaTh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUIAMH
1.1 YHUCEN M CIOCO0aMM MX 3aIKCH, MEPEXOAUTH (€CIH 3TO BO3MOYKHO)
OT OJTHOW (hOPMBI 3aIHMCH YHCIIA K APYTOU
19 CpaBHUBaTh W YHOPSAOYMBATH IIENIbIC YHCIA, OOBIKHOBEHHBIC H
' JIeCATUYHBIC TPpoOU, CPAaBHUBATH YHCIIA OJTHOTO U Pa3HBIX 3HAKOB
BemonHsATe, coderas  YCTHbIE W THUCHbMEHHBIE  MPHUEMBI,
13 apudMeTUYECKHE NECUCTBHUSA C HATYpPaJIbHBIMH M IICJIIBIMH YHCIIAMH,
' OOBIKHOBEHHBIMH M JIECATUYHBIMU APOOSMHU, TOJOXKHUTEIbHBIMU U
OTPUIIATCILHBIMU YHCIIAMH
BbruncnsaTe 3HaYSHUS YUCTIOBBIX BBIPAKEHUM, BHITIONHATh PUKUAKY
14 U OIEHKY pe3yJibTaTa BBIYHCICHUH, BBHIMOIHATH MPEOOpa3OBaHMS
' YUCJIOBBIX BBIPAKCHHH HAa OCHOBE CBOWMCTB apU(METHUYECKHUX
IencTBHi
15 OkpyrisiTh TENIBIE 4YHCIa W JCCSITHYHBIC JpOOH, HAXOIWTh
' MPUOJIMKESHUS YHCEeTT
COOTHOCUTH TOYKY Ha KOOPJIAWHATHOU MPSIMON C COOTBETCTBYIOIIUM
1.6 el uucioM W H300pakaTh 4YHMCJa TOYKAMH Ha KOOPAMHATHOU
PsIMOM, HAXOAUTh MOJIYJIb YHCIIA
17 COOTHOCHTH TOUKY B MPsIMOYTOJIBHOM CHUCTEME KOOPAHMHAT C
KOOpJMHATAMH dTOU TOUKH
18 OkpyrisaTh Iienble 4Yuciaa W JeCSITHYHBIE JpoOH, HAXOAWTh
' MPUOJIMKEHUST YHCeTT
2 YUCJIOBBIE U BYKBEHHBIE BbIPAKEHUSA
[TorrMaTth 1 ynotTpeOsiTh TEPMHUHBI, CBI3aHHBIC C 3AIMCHIO CTCTICHH
2.1 Yrclia, HaXOIUTh KBagpaT M KyO YwWcia, BBIYHUCIATH 3HAUYCHUS
YHUCIIOBBIX BBIPAXKCHHH, COEPIKANTUX CTEIICHU
29 [Tonp3oBaThCs pU3HAKaMHU JICTTUMOCTH, packiaabIBaTh
HATypaJIbHBIE YUCIIA HA TTPOCThIE MHOKUTENH
2.3 [Tonb30BaThCs MacITa0OM, COCTABISITH IPOMOPITUU M OTHOIIICHUS
Ucnonp3oBath OYKBBI I O0O3HAYCHHWS YWCEN TPU 3aIlUCH
2.4 MaTEeMAaTHYECKUX BBIPAKECHHM, COCTABISAThH OYKBEHHBIC BBIPAKCHHUS U
(bOopMYITbI, HAXOUTH 3HAYCHUS OYKBEHHBIX BBIPAKCHUN
2.5 HaxonuTe HEM3BECTHBI KOMIIOHEHT PAaBEHCTBA
3 PEIHIEHUE TEKCTOBBIX 3AJTAY
31 Pemare MHOTOMIAroBble TEKCTOBBIC 3a7aud  apU(PMETHUICCKHM
' crocobom
Pemmarp 3a71auu, cBSI3aHHBIC C OTHOIICHUEM, TIPOMIOPIIUOHATTEHOCTHIO
3.2 BEJIMYMH, MPOIICHTAMH, pPeliaTh TPH OCHOBHBIC 3a7aud HA JPOOU H
MIPOLICHTHI
Pemarp 3amaum, cojepxamiyde 3aBUCUMOCTH,  CBSI3BIBAIOIIHE
BEIIMYUHBI: CKOPOCTh, BpEMs, PACCTOSHHE, IIEHY, KOJUYECTRBO,
3.3 CTOMMOCTh,  TPOU3BOJUTEIHHOCTh, BpeMs, O0O0BEM  paboTHI,

UCTIONB3Yysl  apu(METHYECKHE JEHCTBUSA, OLEHKY, HPUKHIKY;
II0JIB30BAThCA €AUHULIAMHA U3MEPEHUS COOTBETCTBYIOIUX BEITUYNH
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3.4

CoctaBnsiTh OyKBEHHBIE BBIPAXEHHUS 110 YCIOBHIO 3a7a4n

3.5

3.6

W3Bnekarp wHGOpMANMIO, TPEACTABICHHYI0O B Ta0nuIax, Ha
JIMHENHOH, cTonbvaTon J5R1051 KpYTrOBOM JuarpaMmax,
UHTEPIPETUPOBATh  NPEJCTABJICHHbIE  JaHHbIE, HCIOJIb30BATh
JaHHBIE IIPU PELLICHUU 3a7a4

[TpencraBisiTh WHGOPMAIMIO C TIOMOIIBIO TAOIHI], JIMHEHHOW W
CTON0YATOM JrarpaMm

4 HAI'VIAAHAA TEOMETPUSA

4.1

4.2

[TpuBoANTE TIpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHPA, HUMEIOIINX
(GopMy M3yIEHHBIX TE€OMETPHUUECKHX IUIOCKHX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHbIX ¥ CHMMETPUYHBIX (QHUTYD

N300pakaTh ¢ TOMOIIBIO IUPKYJS, JUHEHKH, TPaHCIOPTHpa Ha
HETMHOBAaHHOW M KieT4arod Oymare M3y4YCHHBIC IIJIOCKHE
reoMeTpuueckue GUrypel W KOH(PHUTypanud, CHMMETPUYHBIE

burypsl

4.3

ITonb3oBaThCs TCOMCTPUUCCKUMHU IIOHATHUAMU: PABCHCTBO (I)I/Il"yp,
CUMMCTPUA; HCIIOJIB30BaTh TCPMHHOJIOTUIO, CBJ3aHHYIO C
CHMMCTpHGfIZ OCb CUMMCTPHH, HCHTP CUMMCTPUU

4.4

4.5

4.6

HaxoguTe  BEIMYMHBI  yIJIOB  U3MEPEHHMEM C  IIOMOIIBIO
TPAHCIIOPTHUPA, CTPOUTH YTIJIbl 33JaHHON BEJIMYHHBI, MOJIb30BATHCS
IIPY pELICHUM 3ajad IpaJlyCHOM MEpOW YIJVIOB, PAcIO3HAaBATh Ha
4epTekKax OCTPHIN, IPSIMOM, PA3BEPHYTHIN U TYIIOW YIJIbI

Beluncnate JUIMHY — JIOMaHOM, IIEPUMETP  MHOTOYTOJIbHUKA,

MOJIB30BAaTbCA E€AUHULAMU W3MEPEHHs [UIMHBI, BBIPAXKaTb OJHHU
€AVMHULBI U3MEPEHUS JUIMHBI Yepes3 Ipyrue

Haxonutb, HCIONB3ys YEPTEKHBIE WHCTPYMEHTBI, PaCCTOSHUSA:
MEXIYy ABYMS TOYKAMHM, OT TOYKHM 1O MpPsAMOM, JUIMHY IyTH Ha
KBaJPAaTHOM CETKE

4.7

Bbruucnate miomans GUryp, COCTaBJIEHHBIX M3 MPSIMOYTOJIBHUKOB,
MCIIOJIb30BaTh pa30ueHue Ha NMPSMOYTOJbHUKH, Ha paBHbIE (PUTYpHI,
JIOCTpauBaHUE [0 MPSMOYTOJIBHHMKA, II0Jb30BaThCSl OCHOBHBIMU
€IMHHULIAMU H3MEpEeHUsl IUIOLaJM, BBIpAXaTh OJHHU €IUHUIIBI
W3MEpEHUS TUIOIIAN Yepe3 Apyrue

4.8

Pacrio3HaBaTh Ha MOJENSIX M HM300paXKEHUAX NHPaMHUIy, KOHYC,
HWIMH]IP, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIKHA, pedpo, rpaHb,
OCHOBAHUE, pa3BEPTKA

4.9

4.10

N300paxathb Ha KJIETYaTOU Oymare IIPSAMOYTOJIBHBIN
napauleJIeIune

Bbruucnate 00bEM  IpSMOYTrONBHOTO —Hapajienenunena, Kyoa,
M0JIb30BAaThCsl OCHOBHBIMM €AMHUIIAMH U3MEpEHUs 00bEMa

411

Pemrate HecIIOXHEIE 3aga4u Ha HAXOXICHUC TCOMETPHUYCCKUX
BCJIMYHMH B IPAKTUYCCKUX CUTYyAIIUAX
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7 KUIIACC

Kox Kon HpOBeps“[eMLIe npelMeTHbIE Pe3yJIbTaTh 0CBOCHHs!
pasnena NPoBePSIEeMOro OCHOBHOM 00pa30BaTeJIbHON POrpaMMbl OCHOBHOI'O
3JIEMEHTAa o01iero oopa3oBaHus
1 YUCJA U BBIYUCJIIEHUSA
11 BoimonnsaTe, coyeras  yCTHbIE W NHCbMEHHBIE  IMPUEMBI,
' apudmeTrnyeckue AeUCTBUA C PallMOHAIBHBIMH YUCIIaMU
Haxomuth  3HaueHusT YMUCIOBBIX  BBIPAKEHHM, IPUMEHSTH
12 pa3HoOOpa3HbIe CIMOCOOBI W TPUEMBI BBIYUCIICHUS 3HAYCHUUN
) IPOOHBIX  BBIPQKCHWH,  COJIEp)KAIMUX  OOBIKHOBEHHBIE  H
JECSITUUHBIE POOU
[lepexomuth OT oaHON GOPMBI 3aMMCH YHUCET K JIPYrou
13 (mpeoOpa3zoBbIBaTh  NECATHUHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO TPOOb)
14 CpaBHUBaTh U YIOPSOYMBATh PALIMOHAJIbHBIE YUCIIA
15 OKpyriaTh yncia
BrINoaHATE NPUKUIIKY U OLIEHKY pe3yJIbTaTa BEIYMCIICHHH, OLIEHKY
1.6 3HAUYEHUW YMCIOBBIX BBIPAKEHUN. BBIMOMHATEL JIEUCTBUSA CO
CTENEHSIMU C HATYPaJbHBIMHU TTOKA3aTeIISIMU
17 [IpuMeHATh TpPU3HAKH JACITMMOCTH, Pa3j0KEHHE Ha MHOXHUTEIN
HaTypaJIbHbIX YHUCEI
Pemate mpakTUKO-OPHEHTHUPOBAHHBIC 3aJa4H, CBSI3aHHBIE C
OTHOLIEHWEM  BEIWYMH, [PONOPLUUOHAIBHOCTBIO  BEJIHMYHH,
1.8 MPOIICHTaMH, WHTEPIPETUPOBATh PE3YIbTaThl PEIICHUs 3a7ad C
y4ETOM OTpaHUYECHUH, CBSI3aHHBIX co CBOWCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB
2 AJITEBPANYECKUE BbIPAYXKEHUSA
21 Hcnonw3oBarh anreOpanvyeckyrd TEPMHUHOJIOTHIO U CHUMBOJIHKY,
MIPUMEHSITH €€ B IPOIIECCE OCBOCHHsS Y4eOHOT0 MaTepralia
29 Haxomuth 3HaueHus OYKBEHHBIX BBIPQKEHUNW TIPU 3aJaHHBIX
3HAYECHMSIX MTePEMEHHBIX
23 BrinonHsaTe npeoOpa3oBaHUs LENOTO BBIPAKEHUS B MHOTOWICH
' MPUBEJICHUEM TOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BrImonHATE YMHOXKEHHE OJHOWIEHA HA MHOTOUYJIEH U MHOTOWICHA
24 Ha MHOTOYJICH, IPUMEHTHh POPMYIIBI KBaJipaTa CYMMBI U KBajipaTa
pa3HOCTH
OcCymecTBISATh Pa3OKEHHE MHOTOYICHOB Ha MHOXHUTEIH C
o5 MOMOIIBI0  BBIHECEHUS 33 CKOOKM  OOIIEro  MHOMXHUTEIs,
' TPYNIUPOBKU CJIAraeMbIX, MPUMEHEHHs] (OpPMYINl COKPAIIEHHOTO
YMHOXEHHUS
[IpumensTh TpeoOpa3oBaHUsT MHOTOWICHOB JUISI  PEIICHUS
2.6 pa3IUYHBIX 3a7a4 W3 MaTEeMaTUKH, CMEXHBIX IPEIMETOB, U3
peanbHON MPAKTUKH
27 Hcnons3oBars CBOMCTBA  CTECIEHEH c HaTypaJbHbIMU
' TTOKa3aTeISIMU TS Tpe0o0pa30BaHMsl BRIPAKEHUN
3 YPABHEHUS U HEPABEHCTBA

3.1

Pemrate yMHENHbIE ypaBHEHUs C OJHOM IEPEMEHHOM, IIPUMEHSA
IIpaBWIa IEepexoaa OT MCXOJHOTO YPaBHEHHUS K PABHOCUIBHOMY
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emy. [IpoBepsTh, SIBISIETCS JIM YUCIO KOPHEM ypaBHEHUS

[IpumensaTs rTpaduyeckue MeETOAbl MPH PELUICHUH JIMHEHHBIX

3.2 YPaBHEHUH U UX CUCTEM
33 Hoz[6“1/1paTL IIpUMEPBl IIap YHUCEJ, SBJIIIOIUXCS PELICHUEM
JIMHEHMHOI0 yPaBHEHUS C IBYMs IIEPEMEHHBIMU
Ctpoutb B KOOPAMHATHOM IJIOCKOCTH TIpaduK JHMHEHHOTO
3.4 ypaBHEHHS C JBYMS NEPEMEHHBIMH, TOJB3YACh TpaduKoMm,
IIPUBOJUTH IIPUMEPBI PELICHNS YPABHEHHUS
35 Pemate cucrembl JABYX JIMHEHHBIX YPaBHEHUH C JBYMs
] IIEPEMEHHBIMH, B TOM YHUCIIE TpapUUECcKU
CocraBiATh W pemarbs JIMHEHHOE YPAaBHEHUE MWIIM CHCTEMY
3.6 JIMHEHHBIX YPaBHEHUH 110 YCJIOBUIO 3aa4M, UHTEPIIPETUPOBATh B

COOTBETCTBHH C KOHTEKCTOM 3aJa4u HOJ'Iy‘l@HHBIfI peE3ybTaT

KOOPIUHATBI U ITPAOUKHU. PYHKIINHU

I/I306pa)KaTL Ha KOOp,Z[HH&THOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIIHC

4.1 3aJJaHHBIM KOOpAWHATAM, JIy4H, OTPE3KH, HHTEPBAJIBI, 3aIIHCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM si3bIKe

42 OTtmeuaTh B KOOPAMHATHOM TJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpAMHATaM

43 Crtpouts rpaduku nuHeWHbIX ¢yHKIUE. CTpouTh rpadux
dynkimm y = [X|
OnwuceBaTh € MOMOIIBIO (YHKIUH M3BECTHBIE 3aBUCHMOCTHU

44 MEXAYy BEJIMYMHAMH: CKOPOCTh, BpEMsS, pACCTOSHHE, IICHY,
KOJIMYECTBO, CTOMMOCTH, IPOU3BOAUTEILHOCTh, BpeMs, OO0BEM
paboThI

4.5 HaxoauTs 3HaueHune QyHKIMM 0 3HAYEHUIO e€ apryMeHTa
[lonumaTs Tpaduueckuil cnoco0d NpeACTaBICHUS M aHaIM3a

4.6 nH(popManny, W3BJIEKaTb U HMHTEPIPETHPOBATH MH(GOPMALIUIO W3

rpaMKOB peasbHBIX MPOLECCOB M 3aBUCUMOCTEH

BEPOATHOCTDB U CTATUCTUKA

5.1

Uurtate wuHpOpManuio, TMPEACTaBICHHYI0 B Ta0iuiax, Ha
nuarpamMmax, TMpeACTaBlsATh JaHHbIE B BHJE TaONUIl, CTPOUTH
nuarpaMMmbl  (CTOJIOMKOBBIE  (CTOJIOYATBIE) ¥ KPYroOBBIE) TIO
MaccuBaM 3HaYeHUM

5.2

5.3

5.4

I'EOMETPUA

6.1

OnucelBaTh U MHTEPIPETUPOBATH PEAIBHBIE YHCIOBBIE JAHHBIC,
Ipe/icTaBJIeHHbIE B Ta0IMIaX, HA TUarpaMmmax, rpadukax

Hcmons3oBaTh JJIA OITMCaHuA JaHHBIX CTaTUCTHYCCKHEC
XapPaKTCPUCTHUKU: CpcaHcee apI/I(I)MCTI/I‘-ICCKOC, MEaHaHa,
HauOoIbIIee 1 HaMMEHbBIIIEE 3HA4YCHH, pasMax

Nmets npencraBiaeHue o cydalHOW M3MEHYMBOCTH HA NpUMeEpax
1eH, (U3NYECKUX BEIUYHH, AHTPONOMETPUUECKHUX JTaHHBIX, UIMETh
MPEICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH

PacrioznaBath M3yueHHbIE reoMeTpuueckue (UTyphl, ONPEAesiTh
WX B3aUMHOE PpACIIOJIOKCHHE, HW300paxaTh TeOMETPUUYCCKUE
Gurypsl, BBIIOJHATH YEPTEKU IO YCIOBUIO 3agaud. M3mepsrTsb
JIMHEWHbIE U YTJIOBbIE BEIUYMHBL. PemaTes 3a7aun Ha BHIYUCIICHUE
JUTMH OTPE3KOB M BEJIMYHH YIJIOB

6.2

Jllenate TpyOyl0 OIICHKY JIMHEHHBIX U YIJIOBBIX BEIMYUH
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MPEeIMETOB B PEaJbHON >KM3HHU, Pa3MEPOB MPUPOIHBIX OOBEKTOB.
Paznuyath pazMepsl STHX 00BEKTOB MO MOPSIKY BETUIHNHBI

6.3

6.4

6.5

CTpouTh 4epTex u K reOMETPUUECKUM 3aja4am

[Tonb30BatTbcs [IpU3HAKAMU paBeHCTBa TPEYTrOJIbHUKOB,
UCIOJb30BAaTh  INPHU3HAKM M CBOWCTBA  PaBHOOEIAPEHHBIX
TPEYTOJILHUKOB IIPU PELLIECHUU 3a]1a4

HpOBOIII/ITB JIOTUYCCKUC  paCCyXICHUA C  HUCIOJIb30BAHUCM
TCOMETPHUICCKUX TEOPEM

6.6

[Tonb3oBatTbcs OpU3HAKAMH  paBEHCTBA  IPSAMOYIOJIbHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIMaHbl, IPOBEAEHHON K THIIOTEHY3€
MPSIMOYTOJIBHOIO TPEYroJbHUKA, B PELIEHUU TI'€OMETPUUYECKUX
3a1a4

6.7

6.8

6.9

Onpenenars napaulelbHOCTh MPSIMBIX € TIOMOINBIO  YIJIOB,
KOTOpBIE 00pa3yeT ¢ HUMU cekymast. OnpenensiTs napauieabHOCTh
IPSMBIX C IOMOLIBI0 PAaBEHCTBA PACCTOSIHMM OT TOYEK OJHOMN
IIPSIMOM A0 TOYEK APYTrOM IPsIMOM

Pemiate 3amaun Ha kieryaToil Oymare

[IpoBOAUTH BBIYMCIEHUS M HAXOAUTh YUCIOBbIE U OYKBEHHBIE
3HAUEHUS YIJIOB B I€OMETPUYECKMX 3a/Jadax C HMCIOJIb30BaHUEM
CyMMBI YIJIOB TpPEYIOJbHUKOB W MHOTOYIOJIBHUKOB, CBOMCTB
yIJoB, OOpa30BaHHBIX MpPHU IMEPECEYEHUU [BYX MapajlUleIbHbIX
NpSIMBIX CEKylIed. PemaTe npakTH4ecKue 3a/1a4yu Ha HAXOXKICHHE
yTJI0B

6.10

Brnagers mnoHATHEM TE€OMETPUUYECKOTO MeCTa TOYEeK. YMETh
OTnpeAesnsaTh OUCCEKTPUCY YIJla U CEpEeIUHHBIA MEPHEeHAUKYISAP K
OTPE3KY KaK F€OMETPUYECKHE MECTa TOUEK

6.11

6.12

6.13

6.14

@OopMynHMpOBaTh OINPEIACICHUS OKPY)KHOCTH M Kpyra, XOpHAbl H
JUaMeTpa OKPY)KHOCTH, IIOJIb30BaTbCA HMX CBOWCTBAMHU. YMETh
IIPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

Brnagets noHsATHEM ONMUCAaHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTh e€ ueHrtp. Ilonp3oBarbes (hakTamMu O TOM, 4YTO
OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA [IEPECEKAOTCSl B OJIHOM TOUKE,
U O TOM, YTO CEpEIUHHBIE MEPHNEHAMKYISAPHl K CTOpPOHaM
TPEyroJbHHUKA IePeceKatoTcs B OAHON TOUKE

Bnagers moHsTHEM KacaTelbHOW K OKPY)KHOCTH, IMOJIb30BaThCS
TEOPEMOM O TNEPNEHAMKYISIPHOCTH KacaTelIbHOW M pajguyca,
MIPOBEIEHHOTO K TOUKE KaCaHHs

[Tonb30BaTbes MPOCTEHIIMMU T€OMETPUUYECKUMHU HEPAaBEHCTBAMHU,
MIOHUMATh UX MPAKTUYECKUN CMBICI

6.15

IIpoBOAUTH OCHOBHBIE N€OMETPUUYECKHUE ITOCTPOEHHUS C MOMOIIBIO
LUAPKYJIS U JIMHEWKN
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8 KJIACC

Ko Kon l'[pOBeps“[eMLIe NpeMETHBIE Pe3y.IbTATLI 0CBOCHNH
pasiena NpoBepsieMoro OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
3j1eMeHTa o01ero oopa3oBanus
1 YUCJIA U BBIYUCJIEHU S
Hcnonb3oBaTh  HavadbHBIC TPEACTABICHUS O  MHOMKECTBE
11 JNEHUCTBUTENBHBIX 4YWCEN JUIsl CpaBHEHHs, OKpYIJIGHUS U
BBIYHCIICHUH, M300pakaTh NEHCTBUTENBHBIE YHCIAa TOYKAMH Ha
KOOPJMHATHOU MPSIMOI
[IpumensaTh moOHSATHE apU(METUYECKOro KBaJIpPaTHOIO KOpPHS,
19 HaxXOJIUTh KBaJpaTHbIE KOPHH, HCIOJIB3Ys IPU HEOOXOIUMOCTH
' KaJBKYJISITOP,  BBINIONHATH ~ NpeoOpa3oBaHUS  BBIPAKCHUH,
coJiep>KalliX KBaJIpaTHbIE KOPHU, UCIOJb3Yys CBOMCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OONBIIUX W MallbIX YHUCET C MOMOIIbIO
' NECATUYHBIX Ipo0ei u cTeneHel yncna 10
2 AJITEBPANYECKHUE BbIPAYKEHUSA
[IpuMEHSTh MOHATHE CTEIICHH C IEIBIM MOKA3aTeNIeM, BBITIOTHATH
2.1 peoOpa3oBaHus BBIPAKEHUH, COJEPIKALINX CTENEHU C IENbIM
oKa3aTeseM
BEBITIONTHATE  TOXKIECTBEHHBIC MPEOOPA30BAHUS  PAI[MOHATIBHBIX
2.2 BBIPOKEHUII HAa OCHOBE MpPaBHJI JEHCTBUII HaJ MHOTOWIECHAMH U
anredpanyeckuMu JIpo0siMu
2.3 PackiagpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKHUTEIIH
[IpumensTr  mpeoOpazoBaHUs  BBIPAKEHUH  JUIsI  pELICHUS
24 pPa3IUYHBIX 3a/Jad M3 MaTEMAaTHKH, CMEXHBIX IPEIMETOB, W3
pealbHOM MPaKTUKH
3 YPABHEHUS U HEPABEHCTBA
Pemarp nuHeiHBIE, KBaJpaTHbIE ypaBHEHUS H pallOHATbHbBIC
3.1 YpaBHECHHS, CBOJSIIMECS K HUM, CHCTEMBI JIBYX YpPaBHCHUU C
JBYMsI IEpEMEHHBIMU
[IpoBoauTh mpocTeiie HCCIEAOBAHUS YpPaBHEHUH M CHUCTEM
39 YpaBHCHHI, B TOM 4YHCJIC C TPUMEHCHHEM TpaQuIecKux
MpeacTaBieHu (ycTaHaBIWBaTh, HMEET JHU YpaBHEHUE WIIU
CUCTEMa YPaBHCHHU PEIICHUs, €CITH UMEET, TO CKOJIBKO, U TIPOYee)
[Tepexomute OT cioBecHOM (HOPMYIUPOBKHA 3amadyud K €€
33 anredpanveckoi MOJEN! ¢ MOMOIIBIO COCTABICHUS yPABHEHHS
WIM CHCTEMBl ypaBHEHUWH, MHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥l TIOJTYYSHHBIN pe3yabTar
[IpuMeHSTh CBOWCTBAa YHCIOBBIX HEPABEHCTB JUIS CPaBHEHUS,
34 OILICHKH, peliaTh JIMHEHHbIE HEPaBEHCTBA C OJIHOM MEpEeMEHHON U
WX CHCTEMBI, JIaBaTh TpaUUECKy0 WLTIOCTPAIIMI0 MHOXKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB
4 OYHKIINAN
[TonnMarh M KCHONB30BaTh (DYHKIIMOHAIBHBIC MOHSATHS H SI3BIK
41 (TEpMHHBI, CHMBOJIMYECKHE 0003HAYCHUS), ONPEACIATh 3HAUCHHE
' GYHKIIMM  TIO 3HAYEHWIO apryMEHTa, OIpPEAeNsiTh CBOWCTBA
dbyakmn o e€ rpaduxy
49 CtpouTh rpad¥Ku 2JIeMEHTapHBIX (PYHKIUN BUA:

y =k/x,y =x* y = x3 y = |X|, onmuchIBaTh CBOWCTBa YUCIOBOI
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dbyakmn o e€ rpaduxy

BEPOATHOCTDb U CTATUCTHUKA

5.1

W3BnekaTh 1 mpeoOpa3oBeIBaTh WHGOPMAIIHIO, ITPECTABICHHYIO B
BHJIE TAOJUI, AMArpaMm, rpauKoB, IPEACTABIATH TaHHBIC B BUIC
TabnuIl, TarpamMm, rpad)ukoB

5.2

OnucelBaTh AAaHHBIE C IOMOIUBIO CTATUCTHYECKUX ITOKA3aTEJICH:
CpPEIHUX 3HAUYEHUH U Mep paccerBaHMs (pa3Max, AUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE)

5.3

HaxoauThs 4acTOTHI YMCIIOBBIX 3HAYEHMII M YaCTOTHI COOBLITHUH, B
TOM YHCJIC TIO pe3yJIbTaTaM U3MEPECHHI 1 HaOII0IeHUI

5.4

HaXO,I[I/ITB BEPOATHOCTHU CHy‘I&ﬁHHX COOBITUH B OIIbITax, 3Hasd
BCPOATHOCTU SJICMCHTAPHBIX CO6BITI/II>1, B TOM 4YHUCJIC B OIIbITax C
PaBHOBO3MOXXHBIMHU 3JIEMCHTaPHBIMHA COOBITHSIMU

5.5

5.6

Hcnonb3oBare rpaduyeckue MOJENU: JEpeBO  CIIy4ailHOTro
9KCIIEPUMEHTA, AMarpaMMbl Dijiepa, YuciIoBas npsmas

OHepI/IpOBaTI) IIOHATHAMU MHOXECTBO, IIOAMHO>XKECTBO,
BBIIIOJIHATD oncpanuu Hanqg MHOXCCTBaAMU: O6’L€I[I/IHCHI/IG,
NNEpEeCCUCHUC, MOIMOJIHCHUC, IMCPCUUCIIATH 3JICMCHTBI MHOXKCCTB,
IIPUMCHATDH CBOMCTBA MHOKECTB

5.7

Hcnonp3oBarh rpa(bnquKoe npeaACTaBJICHUC MHOXKCCTB U CBsA3EH
MCXKAY HUMHU JIA OIIMCAaHUA ITPOLUECCOB U SIBJICHI/Ifl, B TOM 4YHCJIIC
IIpH pCHICHUHN 3a4a4 U3 JPYTI'UX y‘Ie6HLIX MpeaAMCTOB U KYpCOB

I'EOMETPUA

6.1

6.2

Pacno3uaBarn OCHOBHBIC BUIbI YCTBIP éXYFOJ'H)HI/IKOB ) nux
OJICMCHTBI, IIOJb30BAaThCA  HX CBOMCTBaMH Inpu  pCUHICHUU
TCOMCTPHUICCKUX 3aaa4

[TpuMeHSITh CBOMCTBA TOYKH IMEPECCUCHUsT MEIUaH TPEYTOJbHHUKA
(eHTpa mMacc) B pelieHu  3aaa4d

6.3

Biagers moHATHEM CpegHEN JIMHUM TPEYrOJIbHUKA U TpAaIlCLMH,
IIPUMEHATh HUX CBOWCTBA IPU PELICHUH I'€OMETPUYECKHUX 3a1ad.
ITonb3oBatbes TEOpPEMOU Qaineca 51 TEOPEMOM 0
MIPONOPLIMOHANBHBIX OTPE3Kax, NPUMEHATh HX JUISI PELICHHUS
MIPAaKTUYECKUX 3a1a4

6.4

6.5

[IpuMeHsATh TpPU3HAKU T1OA00MS TPEYTOJILHUKOB B PpEIICHUH
reOMEeTPUUYECKUX 3a7a4

ITonb3oBarbcs TEOPEMOU [Tugaropa IS pelieHus
F€OMETPUYECKHX u MPAaKTHYECKUX 3a/1a4. Crpouts
MaTeMaTHYeCKyl0  MOJEIb B MPaKTHYECKUX  3ajadax,
CaMOCTOATENIBHO JI€JIaTh Y4epPTEX M HAXOAUTh COOTBETCTBYIOIIWE
JUIMHBI

6.6

Biiagers noHATHAMY CHHYCA, KOCUHYCAa U TaHIE€HCA OCTPOro yrja
MPSIMOYTOJIBHOTO TPEyrojbHUKa. 110J1630BaThCS S TUMU MTOHATUAMHU
JUIsl pellieHUs IPAaKTUYECKUX 3a/1a4

6.7

Beruncnsates (pa3nuyHbIMU CIIOCOOAMH) TUIOMIAAL TPEYTOJIBHUKA U
IJIOIIA A MHOTOYTOJIbHBIX (Uryp (MONB3YsACh, € HEOOXOIUMO,
KaJIbKYJISITOPOM). IIpuMeHATH  IONY4YEHHBIE  yMEHUS B
MPAKTHYECKHX 3a/1a9ax

6.8

Bnagerp NOHATHAMM BOHCAHHOTO M IEHTPAIbHOIO  YIJa,
WCIIONb30BaTh TEOPEMBbl O BIHCAHHBIX yriaxX, YIJax MexXIy
XopAaMH (CEKYIIMMHU) M YIJie MeXAy KacaTeJbHON U XOpIoi mpu
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PEIICHUHU I'COMCTPHUYCCKUX 3a1a4

BJ'IaI[CTI: IIOHATHUEM OIIMCAHHOI'O IICTI:I];)éX}’l"O.]'II)HI/IKa, IpUMCHATH

6.9 CBOMCTBA OIMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4
[IpumeHsTh TIOMyYyEeHHBIE 3HAHUS Ha IPAKTUKE — CTPOUTH
MaTEeMaTUYECKHEe MOJEIM I 3aJad  pPEaJbHOW JKU3HM U
6.10 IIPOBOJUTH COOTBETCTBYIOIME BBIYUCICHUS C IIPUMEHEHUEM
noxo0uss M TPUTOHOMETPUM (MOJIB3YSCh, TJ€ HEOOXOAUMO,
KaJIbKYJISITOPOM)
9 KJIACC
Kox Kon HpOBepi[eMbIe npeAMeTHbIE Pe3yJIbTaThI 0CBOCHHST
pasiena NpoBEpPsIeMOro OCHOBHOI1 00pa30BaTEJILHOM IPOrPAMMbI OCHOBHOI'0
3JIEeMEHTa o01ero oopasoBaHus
1 YUCJIA 1 BBIYUCJIIEHUA
11 CpaBHUBATh U yNOPSI0YMBATh PALlMOHAIIBHBIE U HPPALMOHAJIbHBIE
qucia
Beimonuate  apudmernueckue AEHCTBUS C  PALMOHAIBHBIMU
1.2 YHCJIaMH, COYETasi YCTHbIE U NHUCHbMEHHbIE NMPUEMBI, BBIIOJIHATH
BBIYHCIICHHS C UPPALMOHAJIbHBIMY YU CIIaAMU
13 HaxonuTh 3Ha4eHUsI CTENIEHEN C LIEIBIMU NOKasaTelIMH 1 KOPHEH,
BBIYHCIISITh 3HAYEHUSI YUCIIOBBIX BbIPAXKEHUM
14 OxpyrisTh IICI\/JICTBI/ITCUJII)HLIG HMCIIA,  BBIMONHATh NPUKUIKY
pe3yJibTaTa BBIYMCIIEHUH, OLIEHKY YHACIIOBBIX BBIPDAXKEHUN
2 YPABHEHUSA U HEPABEHCTBA
Pemars nuHeliHble W KBaJgpaTHbIE YpaBHEHMsS, YpaBHEHUS,
2.1 CBOJMINMECS K HHMM, IpocTeiine JApoOHO-palMOHalIbHbIE
YpaBHEHUS
Pemate cuctempl JABYX JIMHEHWHBIX YPaBHEHUH C JIByMs
2.2 NIEPEMEHHBIMU U CHCTEMBI JBYX YypaBHEHHUH, B KOTOPBIX OJHO
YpaBHEHUE HE SIBJISIETCS TUHEHHBIM
Pemate TekcTOBBIE 3amauM  anreOpaMdyecKuM  CIOCOOOM ¢
2.3 IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WIN CUCTEMBI IBYX YpaBHEHUI
C IByMsl IEpEMEHHBIMU
[IpoBomuTh mpoCTEHMIIME HCCAEAOBAHUS YPAaBHEHHM M CHCTEM
24 ypaBHEHMH, B TOM 4YHCIE€ C NPUMEHEHHEM TIpapUuecKux
Mpe/icTaBlIeHU (HanmpuMep, ycTaHaBIUBaTh, UMEET JIU ypaBHEHUE
WM CUCTEMA YPAaBHEHUH PEIICHHUS, ECIIU UMEET, TO CKOJIBKO)
Pemrate nuHElHBIE HEPABEHCTBA, KBAJApPATHBIE HEPaBEHCTBA,
2.5 n300pakaTh pelleHHe HEepaBeHCTB Ha YHMCIOBOM  MpsIMOii,
3alUCBIBaTh PEIIEHNE C TOMOIIBIO CUMBOJIOB
Pemarb cuctembl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
26 BIUTIOYAIOLIME KBAJPAaTHOE HEPABEHCTBO, n300pakaTh pelIeHue
CHUCTEMBI HEPAaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alUCHIBATh PELICHUE
C IIOMOIIBIO CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPH PELICHUH PA3IMYHBIX 3a7a4
3 OYHKIIMHU
Pacnio3naBate  (yHKIMHM  HW3Yy4eHHBIX BHJIOB. Iloka3bIBaTh
31 CXEMAaTUYECKH PACIONIOKCHUE HAa KOOPAMHATHOM IUIOCKOCTH

rpaduxkoB ¢yHKIM Buma: y=kx , y=kx+b , y=k/x ,
y = ax* + bx + ¢, B 3aBUCHMOCTH OT 3Ha4eHUi K0d(pPHUINEHTOB,
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OTIMCBIBATh CBOMCTBA () YHKITHI

3.2

3.3

3.4

[Toka3piBaTh CXEMAaTHYECKH PACIIOJIOKEHUE Ha KOOPAWHATHOU
miockocTH TpadukoB GyHKmui Buma y =+x , y=|x| u
OIMCHIBATh CBOMCTBA (DYHKITHIA

Crpouth M HM300pakaTh CXEMATUYECKHU TPAPHUKH KBaIPATUUHBIX
(GyHKLIMH, ONUCBHIBATh CBOMCTBA KBAJPAaTUYHBIX (DYHKIMHA MO HX
rpadukam

Pacnio3naBath KBaapaTHuHyIO (QYHKIHIO 1O (popMysie, MPUBOIUTD
IpUMEpPbI KBAJAPAaTUUHBIX (QYHKUUH U3 pealbHOM KU3HU, (UMK,
reOMETPHH

APUOMETHYECKASA U TEOMETPUYECKASA ITPOI'PECCUA

PacnioznaBate apupMeTH4YecKyt0 U reOMETPHUYECKYI0 IPOrpeccuu

4.1 IIPU Pa3HBIX croco0ax 3aJaHus
BBINOTHSTE BBIYMCICHUS C KCIIOJIb30BaHHEM (OPMYI N-rO 4iicHa
4.2 apru(PMETHYECKOI 1 TeOMETPHYECKON POrPECCHid, CYMMBI IIEPBBIX
N YWICHOB
43 N3006paxars | WIHBI  MOCJIENIOBATENLHOCTH  TOYKAMH  Ha
KOOPAMHATHO# MIOCKOCTH
Pemare 3a/1a4H, CBSI3aHHBIC c YHCIIOBBIMU
4.4 MOCJIE0BATEIbHOCTSIMH, B TOM YHUCIIE 331a4H M3 PEAbHON KU3HU

(c ucToNIb30BaHUEM KaJbKYNIATOPA, IIUGPOBBIX TEXHOIOTHI)

BEPOATHOCTDBb U CTATUCTUKA

5.1

5.2

W3BnekaTh 1 mpeoOpa3oBeIBaTh WHGOPMAIIHIO, TPEICTABICHHYIO B
pa3NUYHBIX HMCTOYHMKAX B BHUJAE TaONMI, AUarpamm, rpadukos,
MIPE/ICTABIIATh IaHHbIE B BUJIE TaOJUI], TUarpamm, rpagukoB

Pematp 3aaun opraHM30BaHHBIM [1€peOOPOM BAPUAHTOB, a TAKKe
C UCIOJIb30BaHNEM KOMOMHATOPHBIX MPABHJI U METOJIOB

5.3

Hcnonws3o0BaTh omnucaTelIbHBIE XapaKTCPUCTUKU [JII MACCHUBOB
YUCJIOBBIX OAHHBIX, B TOM YHUCJIC CPCAHUC 3HAYCHHA H MCPLBI
pacCcCuBaHUsA

5.4

HaxoauTb 4acTOTHI 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSCh  pe3ylbTaTaMd  TPOBEACHHBIX  M3MEPCHHA U
HaOJIIOAeHUI

5.5

5.6

5.7

I'EOMETPUA

6.1

HaxoauTe BepOATHOCTH CIydailHBIX COOBITHH B H3Y4EHHBIX
OmbITax, B TOM UYHCIE B OIbITaX C PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMH COOBITHSIMM, B CEPHUSIX HCHBITAHUNA JI0 TEPBOTO
ycrexa, B CepusiX UcnbITaHui bepHyinu

Nmers npexncraBieHue O  CAy4alHOM  BEJIMYMHE U O
pacrpeeeHu BEpOSITHOCTEN

WNmerp mpencraBieHne O 3aKoHE OONBIIMX 4YHCET Kak o
MPOSIBIIEHUU 3aKOHOMEPHOCTU B CIY4allHON H3MEHYHMBOCTH H O
pOJIH 3aKOHA OOJBIITUX YKCET B IPUPOE U OOIIECTBE

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIIJIOB, HAXOJIUTH C
WX  TOMOUIBIO  pa3dUYHbIe  JJIEMEHTBl  MPSMOYTOJIBHOTO
TPEYroibHUKA («pelieHue MPSIMOYTOJbHBIX TpPEYTOJIBHUKOBY).
Haxoauth (C NOMOIIBIO KaNbKYJISATOPA) IJIMHBI W YIJIBL IS
HeTabJIMYHbBIX 3HAUCHU N

6.2

[Tonb3oBatbecss  QopMylaMH  TpPHUBEIEHHUS W OCHOBHBIM
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TPUTOHOMCTPHUYCCKHUM TOXKIACCTBOM JJIA HaXOXICHUA
COOTHOIICHUM MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHUHYCOB JJISl HAXOXKICHUS
Ppa3IMYHBIX 3JIEMEHTOB TPEYroJIbHUKA («peteHue
TPEYTOJIbHUKOBY), IPUMEHSATh UX MPU PELICHUU T'€OMETPUUECKUX
3a/1a4

6.4

6.5

6.6

Brnaners monsTrsiMu ipeoOpa3oBaHus OO0, COOTBETCTBEHHBIX
JJIEMEHTOB  MOA0OHBIX  ¢uryp. Ilomp3oBaThCsi  CBOHCTBAMU
noo0usi MPOU3BOJIBHBIX (UTYpP, YMETh BBIUUCIATH JUIHHBI H
HaXxOMUTh YINIBI y MOAOOHBIX ¢uryp. I[IpuMeHsTs CcBOHCTBa
noo0usl B MPAKTHYECKUX 33Jadax. YMETh HMPUBOJIUTH TPUMEPHI
MO00HBIX (PUTYP B OKPYKAKOIIEM MUDPE

[Tonmp30BaTbess TEOpeMaMH O TPOU3BEICHHH OTPE3KOB XOPHA, O
MIPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIIbHON

[lonp30BaTbcst BEKTOpamMu, IOHUMAaTb HX TEOMETPUYECKUN H
(bu3n4ecKui CMbICII, IPUMEHSTh UX B PELICHUHU F€OMETPUUECKUX U
¢usnveckux 3amad.  [IpuUMeHSATH CKaJsipHOE TPOU3BEICHHE
BEKTOPOB JUIsl HAXO0XICHUS JJIMH U YIII0B

6.7

6.8

ITonp3oBathes MCTOJOM KOOpAHWHAT Ha IIJIOCKOCTHU, IIPUMCHATDL €Io
B PCIICHUHU I'COMCTPUYCCKUX U IPAKTHUYICCKUX 3ada4

Biagers NOHATHAMM TPABHIBHOTO MHOTOYTOJIBHUKA, JUIMHBI
OKPY>KHOCTH, JUIMHBI IYTH OKPYXKHOCTH M PaJUaHHON MEpHI yria,
YMETh BBIYMCIATH IUIONIAAb Kpyra M ero dacreu. [IpuMmeHsTh
IIOJIYYEHHBIE YMEHHUs B IPAKTUYECKUX 3a7a4ax

6.9

6.10

HaxoauTe ocu WM LEHTpbl CHUMMETpPUU (QUTYp, NPUMEHSTH
JIBUKEHMSI TNTIOCKOCTU B IPOCTEUIINX CITydasx

[IpumeHsTh TOMyYEeHHBIE 3HAHUS Ha MpPaKTUKE — CTPOUTH
MaTeMaTHYeCKue MOJENU JUld 3ajad peajbHOW KHU3HH M
IIPOBOAUTH COOTBETCTBYIOLIUE BBIYUCIEHHS C IPUMEHEHUEM
Mojo0MusT M TPUTOHOMETPUYECKHX (yHKUUN (HOJB3YSICh, TIE
HE00XO0AUMO, KaIbKYJISITOPOM)
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S KVIACC

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

Kon
pa3zjiena

Kon
NpoBepsieMoro
3JIEMEHTA

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

1

2

HATYPAJIBHBIE YNCJIA 1 HYJIb

11

HarypansHoe uucno. Psang Harypansubix uncen. Yuciuo 0.
N300pakeHune HaTypaIbHBIX YUCENI TOUKAMU Ha KOOPJIMHATHOM
(4ncIoBOM) psAMOK

1.2

HOSI/IHI/IOHHaH crcTeMa cuuciieHus. Pumckas HyMEpalusi. HCCHTI/ILIHEIH
CHCTEMA CUHUCJICHUA

1.3

1.4

1.5

CpaBHEHUE HATypaJIbHBIX YUCEIl, CPABHEHNE HATYPAJIbHBIX YUCEJI C
HyJnéM. OKpyrileHue HaTypajJbHbIX YHUCEN

CJIO)KCHI/IG, BbIYUTAHUC, YMHOKCHHUEC U NCIICHUC HATYPAJIbHBIX YUCCII.
CBOICTBO HYJISI IPU CIIO’KEHUH, CBOMCTBA HYJIS M €IUHUILIBI IIPH
ymHOkeHuH. [lepemecTuTenbHOE U COYETATEIHLHOE CBOMCTBA (3aKOHBI)
CIIOKCHHUSI ¥ YMHOXKEHUS, PACHIPEACITUTEIIEHOE CBOMCTBO (3aKOH)
YMHOKCHHA

Ucnonb3zoBanue OykB 11si 0003HAUYEHUS HEU3BECTHOTO KOMIIOHEHTA U
3aIiCH CBOMCTB apu(PMETHUCCKUX JTCHCTBUI

1.6

Jlenurenu U KpaTHBIC YKCIIa, pa3jioKeHUe Ha MHOXKHATEIH. [IpocThie 1
coctaBHble uncia. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM

1.7

1.8

JIPOBU

2.1

Crenens ¢ HaTypallbHBIM IOKa3aTeIeM. 3alliCh YUCa B BUIE CYMMBbI
pa3psIAHBIX ClIAraeMbIX

Yucnosoe BbIpaxkeHue. BelunciieHne 3HaYeHUN YMCIIOBBIX BBIPAXKEHUN,
MOPSIIOK BBIMOJHEHUS AeHCTBUH. VCTIONBb30BaHNE MPH BBIYUCICHUSAX
MEePEMECTUTENBHOTO U COYETATEIHbHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS
Y YMHOXEHHUS, pACIPEACITUTEIBHOIO CBOMCTBA YMHOKECHUS

[IpeacraBnenue o gpodu Kak crocoOe 3armucu YacTH BETUINHBI.
OO6bikHOBEHHBIE poOu. [IpaBubHBIE 1 HETIPAaBUIIbHBIE IPOOH.
CwmemranHas 1po0b, MpeacTaBICHUE CMENIAHHOM IpOoOU B BHJIE
HEMPaBUILHOM POOH U BBIICTICHUE 1IETI0 YacTH YHCIia U3
HEenpaBWIbHOM 1pobu. M3o0pakenue apoOeit ToukaMu Ha YMCIOBOM
IpsIMOi

2.2

2.3

2.4

OcHoBHoe cBo¥icTBO Apodu. Cokparenue npoodeit. [IpuBenenue qpodu
K HOBOMY 3HaMeHarento. CpaBHeHUE ApoOeit

CroxeHue ¥ BhIUUTAaHUE Ipo0ei. YMHOXKEHHE U JIETICHUE IPoOeH,
B3aMMHO-00paTHbIe TpoOu. HaxoxxaeHne yacTu 1eIoro U IeNIoro Mo
€ro 4acTu

Hecaruunas 3anuch apodeit. [IpencraBnenue aecaTHaHoOM qpodu B
BHJIe OOBIKHOBEHHOW. M300paskeHe NeCATHUHBIX Ipo0el TOUKaMHu Ha
qUCI0BOM MpsiMoii. CpaBHEHHE AECATHYHBIX IpoOei

2.5

Apudmernueckue IEHCTBHS € AECATHUHBIMU Apo0siMu. OKpyTieHHEe
JECATUYHBIX TpoOei

3

PEHIEHMUE TEKCTOBBIX 3ATAY

3.1

Pemenne TekcTOBBIX 337124 apu(HMETHUESCKIM CIIOCOOOM

3.2

Pemenue nornyeckux 3anad. Pemenne 3agad mepebopom Bcex
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4

BO3MOXXHBIX BapuaHTOB. Vcronb30BaHye Mpu pelieHuy 3a1a4 Tabauly
U CXeM

3.3

3.4
3.5

Pewenue 3amau, cogepkanmx 3aBUCUMOCTH, CBS3bIBAIOIINE
BEJIMYMHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE, LIEHY, KOJTUYECTBO,
CTOMMOCTH. EMHUIIBI U3MEPEHHS: MacChl, 00bEMA, TICHBI, PACCTOSTHUS,
BpEMEHH, CKOPOCTU. CBA3b MEXKTY €AMHUIIAMU U3MEPEHUSI KaXKI0H
BEJIUMYIHHBI

Perenrie OCHOBHBIX 3a/1a4 Ha JpooH
HpeIICTaBJIeHI/Ie JaHHBIX B BU/IC Ta6HI/IL[, CTOHG'-IaTBIX AuarpaMm

HAI'VIAAHAA TEOMETPUSA

4.1

Harnsigaeie npeactaBieHus o GUrypax Ha ioCKOCTH: TOUYKa, MpsMas,
OTPE30K, JIy4, YToJ, TIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
VYrou. [Ipsimoii, oCTpbId, TYyNON U Pa3BEPHYTHIN YIIIbI

4.2

JlinHa oTpe3ka, METpUUYeCKUe eMHMILIbI JUIMHBL. J[111MHa ToMaHoii,
IEpUMETP MHOIOYroJIbHUKA. VI3MepeHue 1 ocTpoeHue yIioB ¢
HOMOILBIO TPAHCIIOPTUPA

4.3

HaFJ'ISII[HBIC npeaAcCTaBJICHUA O (le"yan Ha IIJIOCKOCTH:
MHOTI'OYT'OJIbHHUK, IIPAMOYT'OJIbHUK, KBaJApaT, TPCYIrOJIbHHUK, O PaBCHCTBC

¢uryp

4.4

4.5

N300paxkenue ¢puryp, B TOM yuciie Ha kiaeryaroil Oymare. Iloctpoenue
KOH(HUTypanuii U3 4acTei MpsiMoii, OKPY>KHOCTH Ha HEIIMHOBAHHOW U
kieryatoii Oymare. Mcrnosnb3oBanue CBOMCTB CTOPOH U YIJIOB
IIPSIMOYTOJIBHMKA, KBaJipaTa

IInomans mpsAMOYroJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM YHucIie (PUTyp, U300paKEHHBIX Ha KJIETYATON
Oymare. EnuHUIBI ©3MEpEHUs MO0

4.6

Harnsiaele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax:
IPSIMOYTOJIBHBIN Mapaienenunes, Ky0, MHOTOrpaHHHUKH.
N300pakeHre MpOCTEUIIMX MHOTOTpaHHUKOB. Pa3BEépTku Kyba n
napayuienenunena. Coznanue Mojeneil MHOrOrpaHHUKOB (M3 Oymaru,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MaTEpUaloB)

4.7

OO0BEM NpAMOYTOJIBLHOTO Napaienenunena, kyoa. EquHuib!
U3MepeHus o0bEMa
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6 KJIACC

Ko Kon
NpoBepsieMoro I .
pasziena poBepsieMblii 3JIEMEHT CO/IePKAHUS
3j1eMeHTa
1 HATYPAJIBHBIE YHUCJIA
ApudmeTrnueckue  JEHCTBUS €  MHOTO3HAUHBIMU  HATYpaJbHBIMU
yuciamMu. YuCIoBbIE BBIPAXKECHUS, NOPANOK IEHCTBHUM, HCIIOJIb30BAHUE
1.1 ckoOok. Hcmonb3oBaHue TMpPU BBIUKCICHHUSX IEPEMECTUTEIBHOTO H
COYETaTEeIbHOTO CBOMCTB CIIOKEHHS M YMHOXKEHHUS, PACIIPEACTUTEIEHOTO
CBOICTBA YMHOKEHUS
1.2 OKpyTJICHHE HaTYPAIbHBIX YHCEIT
13 Jlenurenn ®W KpaTHBIC 4YHWCIA, HAWOONBINHMKA OOIMMK JEUTENh H
' HauMeHblee olliee kpaTtHoe. [lenMMOCTh CyMMBbI U TPOU3BEICHUS
1.4 JleneHue ¢ octaTkoM
2 JAPOBU
21 OOBIKHOBEHHAs APOOb, OCHOBHOE CBOMCTBO APOOH, COKpAICHUE APOOCH.
CpaBHEHHUE U yIIOPSAI0YMBAHHUE APOOECH
29 Pemrenue 3a1a4 Ha HAXOXKACHUE YAaCTH OT LIEJIOTO U LIEJOr0 10 €r0 YacTH.
JIpoOHOe Yncio Kak pe3ynbTar JAelieHus
23 [IpencraBnenue aecAITUYHON ApoOu B BHIE OOBIKHOBEHHOW IpoOU
BO3MOXXHOCTh MPEJICTaBlIeHUsI OOBIKHOBEHHOU Ap0oOU B BUJIE NECATUIHON
Jlecatuunple ApoOM M MeTpuyeckass cucreMa Mep. Apudmernyeckue
2.4 JEVCTBUSL U YUCIIOBBIE BBIPAKEHUSI ¢ OOBIKHOBEHHBIMU U JIECITUYHBIMH
Ipo0siMU
25 OtHomenue. [leneHne B AaHHOM OTHOIIEHUHM. Macmral, Mmpomopiius.
IIpuMeHeHne mponopuui IpU pEeLICHUH 33124
[TonsTHe TporieHTa. BhuucieHne mponeHTa OT BEIHMYUHBI U BEITMYHNHBI
26 no e€ MpoOLEeHTy. BplpakeHHe MNPOLEHTOB JECATUYHBIMH JAPOOSMH.
Pemenne 3amay Ha TpPOUEHTHL. BrIpakeHHWE OTHOIIEHHUS BEIWYHH B
MPOLIEHTaX
3 MOJIOKUTEJBHBIE U OTPULHATEJIBHBIE UYNCJIA
[TonoxurenbHble M OTpHLATENbHbIe uYMciaa. llensle uymcna. Momynb
31 qrciia, TeOMeTpHUYecKasi WHTEepIpeTanus MOayns uducia. M3o0paxeHue
qucen Ha KOOpAMHATHOM mpsiMmol. YUmucioBele nmpomexyTku. CpaBHeHHE
qrces
39 Apudmerndeckue IEHCTBUSA C TOJOXKUTEIBHBIMU U OTPULATEIBHBIMU
YU CIIAMH
[TpssMoyToNBbHAsT CHCTEMa KOOPIUHAT Ha MJIOCKOCTH. KoopAMHATHI TOUKH
3.3 Ha IJIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u ¢Guryp Ha
KOOPAWHATHOW INTIOCKOCTH
4 BYKBEHHBIE BBIPAYKEHU ST

[Tpumenenne OykB [Uid 3alMCH MaTeMaTUYECKMX BBIPAXKEHUH U
npeiokeHnit.  CpoiictBa apudmMeTnueckux naedcTBuil. bBykBeHHBIE

4.1
BBIDOXCHMSI W YHUCJIOBBIE IIOJCTAaHOBKU. byKBEHHBIE DPaBEHCTBa,
HAaXO0’KJICHUE HEU3BECTHOTO KOMIIOHEHTA

42 @®opmynel, GOpMYNIBI NEpUMETpa M IUIOMIAAM  MPSIMOYTOJbHHKA,

KBajpara, 00bEéMa rapasuienenurena u Kkyoa

43



PEHIEHMUE TEKCTOBBIX 3ATAY

5.1 Pemenne TekcTOBBIX 33724 apu(HMETHUIESCKIM CIIOCOOOM

59 Pemenne normveckux 3amad. Pemienme 3amau  mepebopomM  Bcex
BO3MO>KHBIX BApUAHTOB
Pemenue 3anay, coaepKamux 3aBUCUMOCTH, CBSI3bIBAIOLIMX BEIMYUHBL
CKOpOCTb, BpEMs, pAacCTOSHHUE, 1I€Ha, KOJHMYECTBO, CTOMMOCTb,

5.3 IPOU3BOUTENBHOCTb, BpeMs, 00BbEM paboThl. EauHUIBI H3MepeHus:
Macchl, CTOMMOCTH, DPACCTOSHHUS, BPEMEHH, CKOpPOCTH. CBs3b MEXIy
€IMHULIAMU U3MEPEHMSI KaKI0U BETUUMHbI

54 Pemenne 3amad, CBA3aHHBIX C OTHOLIEHHEM, IMPONOPLUUOHAIBHOCTBIO
BEJIMYMH, IPOIICHTAMH; PEILICHHE OCHOBHBIX 33]a4 Ha JPOOU U MPOLIEHTHI

55 Ouenka u NPHKHU/IKA, OKPYTIIEHHE PE3YIIbTATA. CocraBieHre OyKBEHHBIX
BBIPA)KEHUI 110 YCIIOBHIO 3a/1a4H.

56 [IpencraBiaeHre AaHHBIX C MOMOIIBIO TabauIl U auarpamm. Cronbyatsie
auarpammbl. YTeHHE KPYTrOBbIX JUarpamm

HATJIAAHASA TEOMETPUSA

6.1 Tqua," npsiMasi, OTpEe30K, JIyd, YIoji, JIOMaHasi, MHOIOYI'OJbHUK,
YeThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYXKHOCTb, KPYT'

6.2 B3aumHoe pacriosniokeHue ABYX HPsSMbIX Ha IUIOCKOCTH, MapajiiesibHbIe
npsiMble, IepHIEHIUKYIISPHbIE MTPSIMbIE

6.3 W3mepeHue paccTOsSHUIMA: MY ABYMA TOUKAMH, OT TOUKH 10 psSIMOIA,
JUIMHA MaplIpyTa Ha KBaJApaTHOU ceTke

6.4 H3mepeHue 1 MoCcTpOeHHE YIiioB ¢ HOMOIIbIO TPAHCIOPTUPA

65 Bunsr TPEYroJIbHUKOB: OCTPOYTOJIbHBIM, MIPSAMOYTOJIBHBIN,
TYIOYTOJIbHBIN, paBHOOEAPEHHBIH, pABHOCTOPOHHUN

6.6 YeTpIpEXyroIbHUK. HpHngFOHBHHK, KBaJlpaT: HCIIOJIb30BAHUE CBOMCTB
CTOPOH, YTJIOB, AMAaroHajIei
N300paxeHne reoMeTpUUecKUX QUIryp Ha HEJIMHOBAHHON Oymare c

6.7 WCIIOJb30BAaHUEM LIUPKYJs, JIMHEHKH, YrOJbHHUKA, TPAHCIOPTHpA.
[TocTpoeHus Ha kieT4yaToi OGymare

6.8 ITepumeTp MHOTOYTOJIBHHUKA
[Tonsatne mmom@anu  GUrypbl, €IUHMULBI HU3MEPEHHUS  IUIOIIA[H.

6.9 [MpubmmxEéHHOE W3MepeHHe Iuom@aan Quryp, B TOM 4YHCIE Ha
KBaJPAaTHOM CETKE

6.10 [TpubimxEHHOE N3MEPEHUE AITHUHBI OKPYKHOCTH, TUIOIIAIN Kpyra

6.11 CuMmMmerpusi: ILeHTpalbHas, oceBas U 3epkanbHas. IlocTpoeHue
CUMMETPUYHBIX GUTYP
Harnsgnele  mpenctaBieHMss O IPOCTPAHCTBEHHBIX  (uUrypax:
napajjenenunen, Kyo, mpusMa, NupaMuiia, KOHYC, IWIMHAp, LIap U

6.12 ctepa. U3o006paxkenue mpocTpaHcTBeHHBIX (uryp. IIpumeps! pa3BépTok
MHOTOTPaHHMKOB, LWIMHIApa U  KoHyca. Co3maHue  Mojenen
MPOCTPAHCTBEHHBIX (uryp (M3 Oymaru, MPOBOJIOKH, TUTACTHIIMHA H
JPYTrUX MaTepHalioB)

6.13 [Moustue 00BEMa, €TUHUIIBI HU3MEPECHUS 00BEMa. O0BéM

IPSMOYTOJIBHOTO Mapajuiesenunena, Kkyoa
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7 KUIIACC

Kon
Kon
NMpoBePsSieMOro 1 .
pa3aena poBepsieMblii 3JIEMEHT COJlePKAHUS
JIeMeHTa

1  YUCJA U BBIYMCJIEHUS

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0]] OT OAHOHN (POPMBI 3anucu
11 npo6eit k apyroii. [loHsTHE palMOHANIBHOTO YKCIIa, 3aIIUCh, CPABHEHUE,
YIOPSIOYMBAHUE PALMOHATIBHBIX YHCEI

ApI/I(l)MCTI/ILICCKI/IC ﬂCﬁCTBHﬂ C pallMOHAJIbHBIMH YHCJIaMU. Pemenne 3aJa4

12 U3 PeaITbHOM MPAKTUKH HA YacTH, HA APOOH

13 Crenenb ¢ HaTypaJIbHBIM MTOKA3aTelIeM: ONpeesieHre, Ipeodpa3zoBaHue
BBIPQXCHHUI Ha OCHOBE OIpEENIEHUs, 3aIIUCh OOJIBIINX YUCEI
[IponeHTsl, 3amuch MPOLEHTOB B BUIE APOOH U APOOH B BHJIE MPOLIEHTOB.

1.4 Tpu OCHOBHBIE 33a]]a4M HA POLEHTHI, PEIICHUE 337a4 U3 peaJIbHON
MPaKTUKHU

15 [IpumeHeHue MpU3HAKOB AETUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN
HaTypaJIbHbIX YHCET

16 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHas

MPONOPLIMOHATBHOCTH
2 AJITEBPANYECKHUE BbIPAYKEHUSA
[lepemeHHbIE, UNCTOBOE 3HAUEHHUE BBIPAXKEHUS € IepeMeHHO. JlomycTrmbie

21 3HaUEHUS IEPEMEHHBIX

99 [IpencraBneHue 3aBUCMMOCTH MEX]ly BETMYMHAMHU B BUJI€ (OPMYJIBI.
Boruucnenus no popmynnam

23 [TpeoOpa3oBanue OYKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIPQ)KEHUS

2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeIeM

25 OpnnHounenbl 1 MHOTOwIeHbl. CreneHs MHOrowieHa. CiokeHue, BHIYMTAaHuUE,
YMHOXXEHHE MHOTOYJIEHOB
DopMyIIbl COKPALIEHHOTO YMHOXKEHUS: KBaApaT CyMMBbI U KBaJpaT

2.6 pasHoctu. PopMmyna pa3HOCTH KBaJIpaToB. PaznoxeHne MHOrO4JICHOB Ha

MHOXXUTCIIN

3 YPABHEHUSA
VYpaBHeHMe, KOpeHb YpaBHEHHUS, IpaBUiia MpeoOpa3oBaHUsl ypaBHEHMS,

3.1 PaBHOCHUJIIBHOCTb YPaBHEHUN

3.2 JIuneliHoe ypaBHEHUE C o;ujoﬁ nepeMeHHoﬁv, YHCJIO KOPHEH JIMHEWHOTO
YPaBHEHUS, PEIICHNE JIMHENHBIX YPABHEHUN

33 CocraBnenue ypaBHefmﬁ 0 YCJIOBHIO 3a7a4uu. PellleHre TeKCTOBBIX 3a7a4 C
IIOMOILBI0 YPAaBHEHUI

3.4 JluHeliHOE ypaBHEHHUE C IByMsl IEPEMEHHBIMH U ero rpaduk

Cucrema IByX JINHEMHBIX YPAaBHEHUH C IByMs IIEpEMEHHBIMU. Pemenne
3.5 CHCTEM YpaBHEHHUH cII0COOOM MOACTaHOBKH. [IprMepbl pemeHus: TEKCTOBBIX
3a[a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUN

4  KOOPIUHATHI U TPAO®UKU. PYHKINHN

4.1 Koopaunara ToYky Ha IPSIMOMA

YucnoBble NPOMEKYTKH. PaccTosHME MEXy I1BYMS TOUKaMHU
KOOPJAMHATHOU IIPSIMOM

4.2
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[IpssmoyronpHas cuctema koopaunatr, ocu OX u Oy. A6cmucca u oparHaTa

4.3 TOYKH Ha KOOPAMHATHOM IJIOCKOCTH

44 [Ipumepsnt Fpa;(bI/IKOB, 3ajaHHbIX popMynaMu. UteHune rpadukoB peansbHbBIX
3aBHCUMOCTEM

4.5 [Tonsitue dynkuuu. I'paduk Gynkiuu. CpoiicTBa GyHKITUN

4.6 Jlunetinas pynkius, e€ rpaduk. ['paduk GyHKINU Y = [X|

47 I'paduueckoe penieHre IMHEWHBIX YPAaBHEHUH U CHCTEM JIMHEWHBIX

ypaBHEHU M

5  BEPOATHOCTDBb U CTATUCTUKA

5.1

[IpencraBieHne naHHBIX B BUJE TAOIULI, JUarpaMm, rpadukoB. 3anoIHEeHe
TaOJIMII, YTEHUE U TIOCTPOCHUE UarpamMM (CTOJIOMKOBBIX (CTOIOYATHIX) U
KpYroBbIX). UTeHHe rpadMKoB pealbHbIX MporieccoB. M3BieueHue
UHPOPMALIUY U3 TUarpaMM U TaOJIUI, UCIIOJIB30BAHNE M HHTEPIIPETALIHS
JTAHHBIX

5.2

OrnucarenbHas CTaTUCTHKA: CpeiHee apudMeTHYeCKoe, MeruaHa, pa3max,
HanOOoJIbIIIee M HAMMEHBIIIEEe 3HAUCHUST HAa0Opa YUCIIOBBIX JaHHBIX.
[Tpumepsb! ci1y4aiiHOW W3MEHYUBOCTH

5.3

CrnyualiHblii SKCIIEpUMEHT (OIIBIT) U cllydaiiHoe coObITHE. BeposTHOCT 1
gacTtoTa. Pojih MaoBepOSTHBIX M MMPAKTUICCKHU JIOCTOBEPHBIX COOBITHH B
npupojie u B odmiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH

5.4

I'pad, BepmmnHa, pedpo. Crenens BepmmHbl. Yucmo pédep u cymmapHast
creneHb BepiuH. [IpeacraBnenue o cBsi3HoCTH rpada. Llenu v HuKIbl.
[Tytu B rpadax. O6xox rpada (itnepoB myTs). [IpeacraBnenue 06
OpPUEHTHPOBAaHHOM rpade. Pemenue 3agau ¢ nomouibio rpadon

6 I'EOMETPUA

HavanbHble moHsATHA reomeTpun. Todka, mpsmasi, OTpe30K, 1yd. YTOIl.
Buasl yrinos. BepTukanbHble U CMEXHBIE yTIIbl. buccekrpuca yria.

6.1 JlomaHas1, MHOrOyronbHUK. [lapannensHOCTh U EPIEHAUKYISIPHOCTD
IPSIMBIX

6.2 Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
IIpuMepsl CHUMMETPUHU B OKPYKAIOIIEM MUPE

63 OcHOBHBIE IOCTPOEHUS C OMOILBIO LIUPKYJIS U JIMHEUKU. TpPeyroybHUK.
BricoTa, mennana, OuccekTpuca, Ux CBOMCTBA

6.4 PaBHOOepeHHBII U PaBHOCTOPOHHUI TpeyroibHUKUA. HepaBeHCTBO
TPEYrOJIbHUKA

65 CBolicTBa U MPU3HAKK paBHOOEIPEHHOT O TpeyrojibHUKa. [Ipu3Haku
paBEHCTBA TPEYTOJbHUKOB

6.6 CBolicTBa ¥ IPU3HAKY NAapaJlJIeNbHBIX NpsiMbIX. CyMMa yTiioB

' TpPEYroJIbHUKA. BHEIIHNE yIIIbl TpEeyroJbHUKa

[IpssMoyTosBbHBINA TpEYroJbHUK. CBOMCTBO MEIMAaHbI IPSMOYTOJIBHOTO

6.7 TPEYroJIbHUKA, IIPOBENEHHOM K runorenyse. IIlpusnaku paBeHcTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTONBHBIN TPEYTONIBHUK C YTIIOM B
30°
HepaBeHncTBa B reOMeTpUu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O

6.8 JUTMHE JIOMaHOH, TeopeMa 0 OOJIBIIIEM YTJIe U OOJIbIIIeH CTOPOHE
TpeyroiabHHUKa. IleprnenauKyisp U HaKJIOHHAs

6.9 I'eomerprueckoe mecto Touek. buccekrpuca yria u cepeJuHHbII
NEPHEHIUKYIISAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK

6.10 OKpy’KHOCTb U KpYT, XOpJia U JUaMeTp, UX cBOicTBa. B3aumHoe
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pacmojio;KeHue OKpYKHOCTH U nipsimoid. KacaTenbHas u cexyias K
OKPY>KHOCTH

6.11

Oxpy’KHOCTb, BICAaHHAs B yroj. BrimcanHas ¥ onyvcaHHas OKpYKHOCTH
TPEYroJIbHUKA
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8 KJIACC

Kon
Kon
NMpoBePsSieMOro
pa3aena
JIeMeHTa

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1 YUCJIA U BBIYUCJIEHUA

11

1.2

1.3

KBanparusiit kopenb u3 uncina. [lonsitue 06 upparoHaabHOM YHCIIE.
JlecsiTuuHbie TPUOTVKCHUS UPPANMOHATBHBIX YHCETT

CaoticTBa apu(pMEeTUYECKUX KBAAPATHBIX KOPHEH M UX PUMEHEHUE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BHIUUCICHUSIM.
JlelicTBUTENBHBIC YMCTIA

CrernieHb ¢ 1IEJIBIM ITOKa3aTelIeM U €€ CBOMCTBA. CTaHI[apTHaH 3aI1iuCh 4Yucjia

2 AJITEBPANYECKHUE BBIPA’KEHUSA

2.1

2.2
2.3
2.4

KBanpatHblii TpéxuiieH, pa3ioxKeHne KBaApaTHOro TpEXUuieHa Ha
MHOXHUTEJIN

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpaniecKon Apoou
CrnosxeHue, BBIMUTaHUE, YMHOKCHHUE, JICTICHUE alTreOpandecKux apooei
ParnmonanbHbIe BEIpaXKEHUS M UX TpeoOpa3oBaHue

3 YPABHEHUSA U HEPABEHCTBA

KBanpatnoe ypaBHeHue, (popmyrna KOpHEH KBaApaTHOTO YPaBHEHHUS.

3.1 Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM U KBaJAPATHBIM

3.3 [pocreiimme qpoOHO-paMOHATIHHBIE YPAaBHEHHS
I'padmdeckas nHTEpHIIpETAIINS YPAaBHEHUH C ABYMS TIEPEMEHHBIMU U CUCTEM

3.4 JVHENWHBIX YpaBHEHUH ¢ IByMs TepeMeHHbIMU. [Ipumeps! perienus cucreM
HEJIMHEHHBIX YPaBHEHUH C IByMsI IEpEMEHHBIMH

3.5 Penienune TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM cocodom

3.6 YucnoBble HEpaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0HON IEPEMEHHON

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuHelHbIC HEPABEHCTBA C OJJHON NIEPEMEHHOU

3.10 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOM MepeMeHHON

4 OYHKIINN

[Tonsitne pynkuuu. OOIaCTh OMpeaeIeHUS 1 MHOKECTBO 3HAUCHUM

4.1 ¢ynkuuu. CrnocoOsl 3aanus GyHKIUH

4.2 I'paduk ¢pynkunu. Urenue cBoicTB GyHKIMHU 1O €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKIMH, OTPAXKAIOUIUX PeaTbHbIE TPOIECCHI

44 OyHKIUH, ONHUCHIBAIOLIUE MIPSIMYIO M 00pPaTHYIO MPONOPLUOHATbBHbIE
3aBHCUMOCTH, UX TpapuKu

4.5 OyHKIIUHA Y = x2, y = x3

4.6 Oynku y = x, y = |X|

4.7 ['paduueckoe penieHne ypaBHeHUN U CUCTEM ypaBHEHHUH

S) BEPOATHOCTBb U CTATUCTUKA

51 [IpencraBneHne qaHHBIX B BUAE TAONUII, AUArpaMM, TpaduKoB

59 MHO0KeCTBO, 3JIEMEHT MHOKECTBa, TIOIMHOKECTBO. Orepamnun HaJ
' MHOXECTBaMU: 00bETMHECHHE, IIEpECEeUCHUE, TOTTOJTHCHIE

5.3 CaolicTBa onepaluii HaJl MHOXECTBAMU: IEPEMECTUTEIBHOE,
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COYCTATCIILHOC, paCIpCACIUTCIIbHOC, BKIIFOUCHUA

Hcnons3oBanne rpa(bnqecmro MNpEaACTABIICHHUA MHOXCCTB IJIs OIIMCaHU A

>4 peaNbHBIX MPOLIECCOB U SIBJIICHUM, NIPU PEILICHUH 3a/1ay.

55 Usmepenue paccenBanust JaHHBIX. Jlucniepcust U CTaHJAPTHOE OTKIIOHEHUE
YHCIIOBBIX HAOOpoOB. J[MarpamMMa paccerBaHus
DJIeMEHTapHBIE COOBITHS CIIy4aitHOTO orbiTa. CiydaliHbIE COOBITHS.

56 BepositHocTu coObITHi. OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH
coObITusaMH. CitydaitHbIii BBIOOp. CBS3b MEXITY MaJOBEPOSTHBIMU U
MPaKTUYECKH JIOCTOBEPHBIMU COOBITUAMHU B IPUPOJIE, OOILIECTBE U HAYKE
HepeBo. CBOICTBaA AEPEBBEB: EANHCTBEHHOCTD ITYTH, CYLIECTBOBAHUE

5.7 BUCSYCH BEPIITMHBI, CBSA3b MEX/IY YUCIIOM BEPIIUH U YrCcIIoM pEdep.
[TpaBuiio ymHokeHus. Pemenue 3a1ad ¢ moMoIbo rpagos
[IporuBononoxubie coObITHs. Jlnarpamma Ditniepa. O0beIMHEHHE U

5.8 nepeceueHune cooprtuii. HecoBmectnrie coObiTusi. DopMmyna caoxeHus
BEPOATHOCTEM

5.9 YcnoBHas BeposaTHOCTb. [IpaBuino ymHoxxenusi. HezaBrcumblie coObITUS
[IpencraBnenue 3xkcnepuMeHTa B BUJe AepeBa. Pemienue 3a1a4d Ha

5.10 HAaXO0’KJICHHUE BEPOSITHOCTEN € IMMOMOIIBIO JEPEBa CIIy4aiiHOIO KCIIEPUMEHTA,
auarpamm Oiepa

6 I'EOMETPUA

6.1 UYerslpéxyronpHuku. [lapaimenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyroibpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

63 Tpamneuus, paBHOOOKas! Tpaneuusi, €€ CBOMCTBA U NPU3HAKY.
[IpsiMmoyronbHas Tpaneuus

6.4 Meron ynBoenus meauansl. LlentpanbHas cummerpus. Teopema Paneca u
TEeopeMa O MPOIMOPLHUOHAIBHBIX OTpe3Kax

6.5 Cpennue TMHUM TpeyroiabHuKa U Tpanenuu. LlenTp macc TpeyroibpHuKa

6.6 [Tono6ue TpeyroabHUKOB, K03 duunent noxodus. [lpusnaku nogodus
TPeyroiabHUKOB. [I[puMeHeHne mogo0us mpu peleHNnH NPaKTUIECKUX 3a/1a4

6.7 @opMmysl Ui IIJIOLAAN TPEYroJdbHUKA, apaiieorpaMma, pomoa u
Tpanenuu

6.8 CaoticTBa muioniaaei reomerpudeckux ¢puryp. OTHOIIEHUE TUIOMIA e
MoA00HBIX puUryp

6.9 Brrunciienre miomaiei TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYAaTOU
Oymare

6.10 Teopema [Tudaropa. [Ipumenenue reopemsl [Tudaropa npu perniennn
MPaKTUYECKHUX 3a/1a4
CuHyc, KOCUHYC, TAHT€HC OCTPOTO yTria MPsSMOYroJbHOTO TPEYroJbHUKA.

6.11 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTrOHOMETpUUECKUE
¢bynkuu yriaos B 30°, 45° u 60°

6.12 BnucanHnble v IEHTpaIbHBIE YIIIBI, YTOJ MEXAY KacaTelIbHOU U XOpI0i.
VTrasl M@Ky XOpJIaMU U CEKYIITUMHU

6.13 BriricanHbie 1 onucaHHBIC YETHIPEX YT OIbHUKH

6.14 B3anmuoe pacnosioxkeHue AByX okpykHocteid. Kacanue okpyxHOCTEH.

OO0u1me KacaTelbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC

Kon Kon
NPOBePsIeMOro 1 .
pasziena poBepsieMblii 3J1eMeHT COJePKAHUS
3JIeMeHTAa
1  YHUCJA U BBIYUCJIEHUS
11 PanmonanbHble yKcia, HppalMoOHAIbHbIE YHUCIA, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHbIE TpoOu
MHOXECTBO  JEUCTBUTENBHBIX YHUCEN, JECUCTBUTEIBHBIE 4YHUCIA Kak
12 OeCKOHEUHbIe JeCATHIHbIE npobu. B3auMHO onHO3HAuYHOE COOTBETCTBUE
MEX/1y MHOXECTBOM JEHCTBUTEIBHBIX YHCEN W KOOPAMHATHOM IPAMOM.
CpaBHeHHE IEHCTBUTENBHBIX YUCEI
1.3 ApudmeTrndeckne JeHCTBHS ¢ JEHCTBUTEILHBIMHI YUCIIAMU
N3mepenusi, nmpuOIMKeHUs, OICHKU. Pa3Mepsl OOBEKTOB OKPYKAIOIIETO
14 MHUpA, UIMTEIBHOCTh IPOLECCOB B OKpyXkKatomeM mupe. [IpubmmxénHoe
3HAYEHUE BEJIMYMHBI, TOYHOCTh MNpuOMmxkeHus. OKpyriieHue 4YHucell.
ITpukuKa ¥ OLleHKa Pe3yIbTaTOB BHIYMCIECHUI
YPABHEHUSI U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OJHON IEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Perienue ypaBHeHUH, CBOJAIINXCS K TMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienne ypaBHeHUN, CBOAAIIMXCS K KBaJPAaTHBIM
24 BHKB?ILpavTﬂoe YPaBHCHHC. IIpuMepel pelIeHHs ypaBHEHUN TpETbEU W
4eTBEPTOM CTENEHEN pa3I0KEHUEM Ha MHOXKHUTEIN
2.5 Pemienue 1poOGHO-paIMOHANIBHBIX YpPaBHEHUH
2.6 Cucremsl ypaBHEeHUN
2.7 VYpaBHeHHE ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk
2 2.8 Pemienue cucteM IBYX JTUHEHHBIX YPaBHEHUH ¢ ABYMS IEpEMEHHBIMU
29 PemeHvHe CUCTEM JIBYX YPaBHEHUH, OJHO U3 KOTOPBIX JINHEWHOE, a Ipyroe —
BTOPOH CTENIEHU
2.10 I'paduueckas MHTEpIIpEeTALUs CUCTEMbI YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU
2.11 Pernienue TeKCTOBBIX 3aJ1au aJireOpandeckuM crocoOom
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemennie TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
2.14 PelreHne cucrteM JTUHEHHBIX HEPABEHCTB C OAHOU IIEPEMEHHOU
2.15 KBanparHble HepaBeHCTBa
216 I'padmueckas mHTEprpeTalysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMS
NEPEMEHHBIMU
3  @®YHKIHUH
31 KBangparuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabGoia, KoopAMHATHI
BEPIIHHBI MTapaboIibl, OCb CAMMETPUU NapadoJIbl
3.2 I'paduku Gynkiuit y = kx, y = kx + b u ux cBoiicTa
3.3 I'paduxu pysxuuii y = k/x, y = x* u ux coiictsa
3.4 I'paduxu QyHKIMI , M X CBOICTBA
4  YHUCJIOBBIE HOCJTEAOBATEJBHOCTHU

4.1

OHPCHGHGHHG u CHOCOGBI 3alaHUuA YHUCIIOBBIX HOCHeﬂOBaTGHLHOCTCﬁ.
3agaHue TMOCIEAOBATEIBHOCTH PEKYppeHTHON dopMynoi u  dopmyoi
n — ro wieHa
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Apudmernueckas nporpeccus. Popmyinbl N-TO 4ieHa apuPMETHUCCKON

4.2 MIPOTPECCUU, CYMMBI MEPBBIX N YICHOB

43 I'eomerpuueckas mnporpeccus. Dopmysbl N-ro0 4WieHa TE€OMETPUYECKON
MIPOrPECCUU, CYMMBI IIEPBBIX N YWICHOB
N3o0pakeHue 4wieHOB apuMETHYECKOW W TEOMETPUYECKOH IpOorpeccuit

4.4 TOYKAMHU HAa KOOPJAMHATHOM IUIOCKOCTHU. JIMHEWHBIM M SKCIOHEHUHAIbHBIN
poct

4.5 Cno>kHBIC TTPOIICHTHI

5  BEPOATHOCTDBb U CTATUCTHUKA

[IpencraBnenne MaHHBIX B BUAe Ta0OdWI, [auarpamMm, TpaduUKoB,

5.1 UHTEpIpeTanuss JaHHbIX. YTeHue M MOCTpOoeHHEe Taliull, Juarpamm,
rpadUKOB MO pearbHBIM JAHHBIM

5.2 [TepecranoBku U hakTopuan

5.3 CoderaHus ¥ YUCIO COYCTAHHM

5.4 Tpeyronbuuk [lackans. Pemenue 3a1ay ¢ vCoabp30BaHUEM KOMOUHATOPUKHI

55 I'eomeTrpuueckass BeposTHOCTh. Ciy4ailHbIH BBIOOp TOYKM M3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 YU OKPY>KHOCTH

5.6 Wcneitanue. Yenex u Heynaya. Cepus UCIBITAHUN 0 IEPBOIO ycrexa

57 Cepus ucneitanuii bepnymim. BeposTHocTH cOOBITHI B CEpUM UCIBITAHUI
bepnyinu

5.8 CrnydaiiHasi BeJIMUMHA U paclpe/iesieHue BEpOSITHOCTEN

59 Maremaruueckoe oxugaHue U aucnepcud. lIpumepbl MaremMatuueckoro
O’KHMJIaHUSI KaK TEOPETHUECKOTO CPETHEr0 3HAUCHUS BETUIHHBI

510 MaremaTuyecKoe OKHIAHUE W JTUCIEPCHS CIyYallHOW BEJIWYMHBI «UHCIIO
YCIEXOB B CEpUHU UCTIbITAHUN bepHymmn»

511 [TonsiTue o 3akoHe OonpIuX unces. M3MepeHue BepoSITHOCTEH ¢ TTOMOIIBIO
4gacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YHCEN B IPUPOJIE U 00IIeCTBe

6 TEOMETPUS

6.1 Cunyc, kocuHyc, TaHreHc yriaoB ot O go 180°. OcHoBHOE
TPUTOHOMETPUIECKOE TOKIAECTBO. DOPMYIIBI MPUBEICHUS
Pemenue TpeyrompHukoB. Teopema KOCMHYCOB W TeOpeMa CHHYCOB.

6.2 Pemrenne mpakTudeckux 3aJad C MCHOJIb30BAHUEM TEOPEMBbI KOCMHYCOB M
TEOPEMbI CHHYCOB

6.3 [TpeobpaszoBanue momoous. [Togodre COOTBETCTBEHHBIX 3JIEMEHTOB

6.4 TeopeMa 0 NpPOU3BENEHUU OTPE3KOB XOpI, TEOPEMbl O NPOU3BE/ICHHU
OTPE3KOB CEKYIINX, TEOpPeMa O KBaJipaTe KacaTeIbHON
Bekrop, nnmHa  (MOAynbh)  BEKTOpa, COHAMPABICHHBIE  BEKTOPHI,

65 MPOTUBOMOJIOKHO HAIPABICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEpaliiu Haj BeKTopamMu. Pa3nokeHue BEKTOpa 1o
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.6 Koopaunatsl BekTopa. CKajisipHOE NPOU3BEIEHUE BEKTOPOB, MPUMEHEHUE
JUTSI HAXOXACHUS JUTMH U YTJIOB
JlekapTOBBI KOOPAUHATHI HA TUIOCKOCTU. Y PABHEHHUS MPSIMON M OKPYKHOCTH

6.7 B KOOpAMHATaX, IEpeceYeHre OKPY>KHOCTEN U MpsAMbIX. MeToa KkoopAuHaT U
€ro NpuMEHEHNe

6.8 [TpaBusbHBIE MHOTOYTOJIBHUKH

6.9 JlnunHa okpykHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIYMCICHUE JUIMH

YT OKPY’KHOCTEN
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6.10

[Tnomans kpyra, cekTopa, CerMeHTa

6.11

JIBIKEHMsI MJIOCKOCTH M BHYTPEHHHME CHUMMETpUU (GUryp (dIeMeHTapHbIe
npencrasienus). [TapamiensHslii nepenoc. [ToBopot
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ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBI OCHOBHOI'O

Koxa
NpoBepPsIEeMoOro
TpedoOBaHUs

OBHIET'O OBPA3OBAHUA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus
Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATUSMHU: MHOKECTBO, IOJMHO)KECTBO, OINEPALUU HaA
MHOKECTBAaMH; yYMEHHUE OIEepUpPOBaTh MOHATUSMU: Tpad, CBs3HBIM rpad, nepeso,
UK, TPUMEHITh UX NPU PEHICHWH 3a/1a4; YMEHHE HCIIOJb30BaTh rpaduueckoe
MIPEACTABICHUE MHOXECTB JJII ONMCAaHUS PEAIbHBIX IPOLIECCOB U SIBIICHUU, IPU
pELICHUH 3aJ1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

YMeHue  onepupoBaTb — IOHATUSAMHU:  ONPEACIIEHHE, aKCUOMa, Teopema,
JIOKa3aTeNbCTBO; YMEHME pacIO3HaBaTh HCTHHHBIE M JIOXKHBIE BBICKa3bIBAHUS,
IIPUBOAUTH IPUMEPHI M KOHTPIPUMEDPHI, CTPOUTH BBICKA3BIBAHUS W OTPHUIIAHMS
BBICKA3bIBAaHUI

YMeHHe OoInepupoBaTh IOHATUSMH: HATYpPaJIbHOE YHCIO, MPOCTOE M COCTABHOE
YKCIIO0, ACIUMOCTb HAaTyPaJbHBIX YHCEJ, NPHU3HAKU JEIUMOCTH, LEJI0€ YHUCIIO,
MOJyJb YHCJa, OOBIKHOBEHHAs NIpoOb W JeCATUYHAs JApoOb, CTaHIAPTHHIA BUA
YuCciaa, PALMOHAJIBHOE YUCIO, MPPALUOHAIBHOE YHCIO, apu(METHYECKHl
KBaJIpaTHbI KOpPEHb; yYMEHUE BBINOJIHATH JCHCTBHUS C 4YMCIaMH, CpPaBHUBAThb U
YHOPSAAOYMBATh YUCIIA, IPEACTABIIATh YMCIIA HA KOOPIAUHATHOW IPSIMOM, OKPYIJIATH
4YuCla; YMEHHE JIeJaTh IPUKUIKY U OLICHKY pe3yJIbTaTa BIYMCICHUI

YMeHue  omnepupoBaThb ~ MOHATUSIMU:  CTENEHb €  ILEJIBIM  IIOKa3aTeseM,
apu(pMeTHUeCKUl KBaJpaTHBI KOpeHb, MHOTOWIEH, airedpandeckas JApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTENeHH OOJIblle €IUHULIBI;
YMEHHUE BBINOJHATH pacdy€Tel Mo (opmyiaMm, HnpeoOpa3oBaHUs IIENbIX, APOOHO-
PalMOHATIBHBIX BBIPAKEHUHN U BBIPAXKEHUN C KOPHSAMH, pa3joKEHUE MHOTOYJIEHa Ha
MHOXHTEIH, B TOM YHCJIE C MCIOJIb30BaHHUEM (OPMYIT PAa3HOCTH KBAApaTOB H
KBaJlpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBaTh MNOHSTHUSIMM: YHCIOBOE PAaBEHCTBO, YpaBHEHHE C OJIHOU
IIEPEMEHHOM, YHCII0OBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHON; YMEHHE pelIaTh
JUHENHbIE U KBAaJApAaTHBIE ypaBHEHUS, IPOOHO-pallMOHANbHBIE YPAaBHEHHUS C OJHOMN
IIEPEMEHHOM, CUCTEMBI JIBYX JINHEHHBIX YPABHEHMI, JINHEHHbIE HEPABEHCTBA M UX
CUCTEMBI, KBaJpaTHble U JPOOHO-pallMOHAJILHBIE HEPAaBEHCTBA C  OJHOU
IIEPEMEHHOI, B TOM 4YHCIE IIpU pEIIEHUH 337ad M3 JpPYyruxX IpeIMETOB U
NPAKTUYECKUX 33/ay; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 H
KOOPJIMHATHYIO TUIOCKOCTB JUI M300pa)KeHUsl pellieHU ypaBHEHU, HEPaBeHCTB U
CUCTEM

YMenue onepupoBaTh MOHATUSIMH: (QYHKIUS, rpaduk QyHKIMU, HYIH (QYHKIUH,
OPOMEXYTKM  3HAKOIOCTOSIHCTBA,  IPOMEXYTKM  BO3pacTaHus,  yOBIBaHMUS,
HauOoJIbIlIee U HaUMEHbIIIee 3HaUeHUsl (PYHKINN; YMEHHE ONEepUpPOBaTh MOHITUSIMHU:
npsMasi [PONOPILMOHAIBHOCT, JIMHEHHas (QyHKIMS, KBajapaTu4yHas (QyHKIHS,
o0OpaTHas IPONOPLUHUOHATIBHOCTb, Napaboia, runepoosa; yMEHUE CTPOUTh TpaduKu
(GyHKUIMH, HCIONB30BaTh TIpaduKA Ui ONpENeNeHus CBOWCTB TMPOLIECCOB U
3aBHCUMOCTEH, JUIsl peuieHus 3ajad W3 APYruxX y4eOHbIX MPEeIMETOB U peajbHOU
KHU3HHU; YMEHUE BBIpaXKaTh (pOopMylamMu 3aBUCUMOCTH MEXAY BEIIMYMHAMHU

YMeHue omnepupoBaTh TMOHATHUSAMHU: TIOCIEIOBATENILHOCTh, apudmeruyeckas Hu
reoMeTpHuuecKas IIPOrPECCUH; yYMEHHE HCII0JIb30BATh CBOICTBa
nocieaoBaTenbHOCTeH, OPMYIIbI CyMMBI U OOILEro 4YieHa MpU pelIeHUH 33/1ay, B
TOM YHCJI€ 3324 U3 APYTUX YIeOHBIX MPEIMETOB U pEaIbHOM KU3HH
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YMeHue pemiath 3aau pa3HbIX TUIOB (B TOM YKCJE Ha MPOLEHTHI, 10U U YacTH,
JBIDKEHUE, paboTy, LIeHy TOBAPOB U CTOMMOCTH MOKYIOK U YCIYT, HAJIOTH, 3a7a4l
u3 00JacTy YIpaBJIeHUs JIMYHBIMU U CEMEIHBIMU (HHAHCAMHU); YMEHUE COCTABIIATH
BBIPAXECHMSI, YPABHEHMSI, HEPABEHCTBA M CUCTEMBI 110 YCIOBMIO 3aJjaul, UCCIIE0BATh
MOJIy4YEHHOE PEeIlleHUE U OLIEHUBATh MPaBIONOJO0HOCTD MOJIYYEHHBIX PE3YyIbTaTOB

10

YMeHHe onepupoBaTh MOHATUAMHU: (PUTypa, TOUKA, OTPE30K, MpsiMasi, JIyd, JIOMaHas,
yroj, MHOTOYTOJIbHUK, TpPEYroJbHHUK, paBHOOECAPEHHBIH W PaBHOCTOPOHHUI
TPEYrOJIbHUKH, NPSMOYTOJbHBIH TPEYTOJbHHUK, MEJHaHa, OMCCEKTpHca M BBICOTA
TPEYroJbHUKA, YETHIPEXYTOJIBHUK, NapajieiorpaMM, poMO, MPSMOYTOJbHHUK,
KBaJpaT, Tpamenus; OKPYXHOCTb, KpYI, KacaTelbHas; 3HAaKOMCTBO C
IPOCTPAHCTBEHHBIMH (UTypaMH; yMEHHE pellaTh 3aJa4d, B TOM YHUCIE W3
IIOBCETHEBHOM KM3HM, HA HAXOX/ICHHE T€OMETPUUCCKHX BEIUYUH C NIPUMEHECHHEM
U3YyYEHHBIX CBOMCTB GUTYp U (pakToB

YMeHue onepupoBaTh MOHSATHSIMH: PaBEHCTBO (DUTYpP, PAaBEHCTBO TPEYrOJHHHUKOB,
NapaJUIeJIbHOCTh U IEPIEHAUKYIAPHOCTh IPSAMBIX, YroJ MEXAY IPSIMBIMH,
NEepIEHINKYIISP, HAKIIOHHAS, TIPOEKIHS, 1o100ue GUryp, NoJ00HbIE TPEYTrOIbHUKH,
CUMMETpUsl OTHOCUTEIBHO TOYKM M IPSIMOM; yMEHUE pacllO3HaBaTb PAaBEHCTBO,
CUMMETPHIO ¥ TI0J1001e QUryp, MapaIIeTbHOCTh U MEPIEHANKYIIPHOCTh IPSIMBIX B
OKPY’KaIOILIEM MUPE

11

YMeHue onepupoBaTh NOHATUIMU: JJIMHA, PACCTOSIHUE, YTOJ (BEIMYMUHA YTIIa, CHHYC
U KOCHUHYC yIJIa TPEYroJibHUKA), IJIOMAab; YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB
U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHUE MPUMEHSATH (OPMYIBI MEpPUMETpa U
IUIONIAId MHOTOYTOJIBHUKOB, JJIMHBI OKPY)KHOCTH M IUIOHIATU Kpyra, o0Obema
MPSMOYTOJIBHOTO MapajuIeNICIUIE]a; yYMEHUE IPUMEHSATh IPU3HAKK pPaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyYMMeE YIJIOB TpeyrojbHuka, Teopemy Iludaropa,
TPUTOHOMETPUYECKUE COOTHOLICHUS [UIi  BBIYMCICHHS JJIMH, PACCTOSIHUM,
momageun

12

YMmenue u3oOpaxaTb IUIOCKHE (UIYpbl U MX KOMOHMHALMM, HPOCTPAHCTBEHHbBIE
(Gurypsl OT pyKH, C MOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB
110 TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHue onepupoBaTh IMOHATUSAMU: IPSMOYTOjbHAash CUCTEMa KOOpJIMHAT;
KOOpJMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BE/IEHUE BEKTOpa Ha YHCIIO,
CKaJIIPHOE IIPOM3BE/IEHUE BEKTOPOB; YMEHHUE HCIIOIb30BaTh BEKTOPHI M1 KOOPAUHATEI
JUISL IPEJICTaBJICHNs JAHHBIX M PEIlEeHUs 33/1a4, B TOM UYHUCJIE U3 JAPYruX y4eOHBIX
IIPEIMETOB U PEAJIbHOM KU3HU

14

15

YMeHue omnepupoBaTh MOHSATHUSMHU: CTOJIOMKOBBIE M KPYTOBBIE JHArpamMMbl,
TabNIuIpbl, cpeaHee apupMeTHUecKoe, MeAuaHa, HauOoJblllee U HauMEHblIee
3HAUEHUs, pa3Max YHCIOBOIO Habopa; yMEHHE HW3BIIEKAaTh, WHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh WHGOPMAIIHIO, MPEJACTABICHHYIO B TAaOJMIIAX W Ha JUarpaMmax,
OTPAXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTHUKU pPEaJbHBIX MPOLECCOB M SIBIICHUI;
YMEHHUE Pacro3HaBATh N3MEHUYMBEIE BETMUYUHBI B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh MOHATHSIMH: CIy4alHBIM ONBIT (CIy4alHBINA AKCIEPUMEHT),
AIIEMEHTApHOE COOBITHE (RJIEMEHTApHBII HMCXO0J) CIYy4alHOro OmbITa, CIy4aiHOe
CcOOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HaXOAUTh BEPOSTHOCTU CIy4YalHBIX
COOBITHI B OIBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAapHBIMU COOBITHSIMM; yMEHHE
pelath 3aJ1aud METOA0M OpPraHM30BaHHOTO Mepedopa 1 ¢ MCIOJIb30BaHUEM MIPaBUiIa
YMHOXXEHUS; YMEHHME OLIEHUBaTb BEPOSATHOCTH PEATbHBIX COOBITMH W SBICHMH,
NOHUMATh POJIb TPAKTUYECKH JOCTOBEPHBIX U MAJOBEPOSTHBIX COOBITHH B
OKpY’KaloIlleM MUPE U B JKU3HU; 3HAKOMCTBO C IOHSATHEM HE3aBHCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh NOAXOMSAIIMKA M3YYEHHBIM METOA Ul pELIeHUs 3a/lauH,
IIPUBOJUTH IPUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOJE M KHU3HH,
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pacrio3HaBaTb IMPOSABICHUEC 3aKOHOB MATEMATHMKHM B HCKYCCTBC, OIIMCBIBAThH
OTACJIbHBIC BBIAAOIIHUECA PE3YJIbTAThI, IMOJTYYCHHBIC B XOAC PA3BUTHA MATCMATHKU

KaK HayKd, IPUBOJUTH INPUMEPBl MAaTEMaTHYECKUX OTKPBITHA M HX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUH
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INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITPOBEPAEMBIX HA OI'D 110

MATEMATHUKE

Kon Kon
MPOBEPAEMOro
a3jena
P 3JIeMeHTa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

1 YNCJIA 1 BBIYUCJIEHUSA

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

19 OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, TIPOLIEHTHI, OECKOHEUHBIE
' MIePUONYECKHE TpodH

13 Parmonanbheie uncia. ApupMeTHuecKue onepanyy ¢ paioHaIbHBIMU
' 4KCIIaMU

14 JlelicTBUTENbHBIE YUCTa. ApH(PMETHYECKHE ONIEPALIUU C JeHCTBUTENLHBIMU
' YUCIIAMHU

15 [TpubnuxEHHbIC BEIYMCIICHUS, TPABHUIIA OKPYTIICHHS, IPUKH/IKA U OIICHKA

pe3yiibTara BBIYMCIICHUH

2 AJITEBPANYECKHUE BBIPAKEHUSA

2.1 bykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenens ¢ nensiM nmokasareneM. CTeneHb ¢ paluOHaIbHBIM [T0Ka3aTeIeM.
CBoiicTBa CTeIEHU

2.3 MHorousneHsl

2.4 Anrebpanyeckas 1po0b

25 Apudmernueckuit KOpeHb HaTYpaJIbHOM cTeneHu. JleicTBus ¢

apu(pMeTHYECKUMHU KOPHAMHU HAaTypaJIbHOM CTETIEHU

3 YPABHEHUSA U HEPABEHCTBA

[ensie u poOHO-panoHaIbHbIe ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH

3.1 .
ypaBHEHUH

39 [enbie 1 poOHO-panoHaTbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPABEHCTB

3.3 Pemienne TekCTOBBIX 3a1a4

4 YUCJIOBBIE TOCJIEJOBATEJIBHOCTH

4.1

HOCJ’IG,[[OB&TGJ'ILHOCTI/I, CIIOCOOBI 3aJlaHUs MOCIEI0BATEILHOCTEM

4.2
5 OYHKIIMHU

5.1

Apudmernueckas U reoMmeTpuueckas nporpeccuu. @opmyia CI0XHbBIX
MIPOLIEHTOB

Oynk1us, cnocoos! 3ananus Gyaxuun. 'padpux Gyaxumn. Odmacts
OTIpeIeNIeHUs] 1 MHOXKECTBO 3HaueHnH pyakiwm. Hymn ¢pyHKmmm.
[TpomexxyTkH 3HaKONOCTOSAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITUH.
MaxkcumyMbl 1 MUHUMYMBI GyHKIIHA. Hanbounpiiee 1 HanMeHbIee
3Ha4YeHUe (PYHKIIUU Ha IPOMEXKYTKE

6 KOOPJIUHATHI HA ITPSIMOM U IIJIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 JlexkapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'EOMETPUA

7.1 ['eomerpuueckue Guryps 1 UX CBOMCTBA

7.2 TpeyroabHHUK

7.3 MHOTOyTOTbHUKH
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7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenne reoMeTpuiecKux BeTHIHH
7.6 BekTopsl Ha TToCcKOCTH
8 BEPOSITHOCTb U CTATUCTHUKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'pads
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