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COJEP)KXAHUE OBYYEHUSA
5 KNIACC

HartypajbHble unciia v HyJIb

HarypansHoe uwncno. Psg nHarypanbhbeix yucen. Yucno 0. M3o0paxkeHne HaTypajbHBIX YHCEN
TOYKAMH Ha KOOPJMHATHOM (YUCIIOBOI) MPSIMO.

[losunmonHas cucreMa cuuciaeHus. PuMckas Hymepanusi Kak NPUMEDP HENO3ULMOHHOW CHUCTEMBI
cuucieHus. JlecaTuuHas cuctemMa CUUCICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEN, CpaBHEHHE HATypalbHBIX uyucesl ¢ HynéM. CrnocoObl cpaBHEHMS.
OxpyriieHne HaTypaJIbHbIX YHCEJL.

CrnoxeHue HaTypajgbHBIX YHCEN, CBOMCTBO HyJs IIPU CJIOKEHUM. BbluMTaHuMe Kak JIEWUCTBHE,
0o0paTHOE CIIOKEHHI0. YMHOXKEHHE HATypaJbHbIX YHCEJ, CBOMCTBA HYJS M €AUHMIBI [P YMHOXKCHHH.
Jenenue xak neiictBue, oOpatHoe yMHOXKeHHI0. KOMITOHEHTHI neiicTBUH, CBA3b MeXay HUMH. [IpoBepka
pesynbTata apudmMeruueckoro AeucTBus. l[lepemecTurensHOe W COYETATEIBHOE CBOWCTBA (3aKOHBI)
CJIO’KEHUS U YMHOKEHHSI, PACIIPEIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

UcnonpzoBanue OykB i1 0003HAUEHUS] HEU3BECTHOI'O KOMIIOHEHTa M 3alllUCH  CBOWCTB
apu(pMeTHYECKUX ICHCTBUIL.

Jlenurenu u KpaTHbIe 4KClia, pas3iiokeHne Ha MHOXuUTeH. [IpocTeie u coctaBHble uncina. [Ipuznaku
menuMoctr Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alkiCh YUCIIa B BUJE CYMMBI pa3psAHbIX CIaraeMbiX.

UYucnoBoe BbIpakeHHE. BbluncieHHe 3HAYEHWI YHMCIIOBBIX BBIPDAKEHUM, IOPSIOK BBINOIHEHUS
nencTBuil. Vcrnosnb30BaHue MPU BBIYUCICHUAX IEPEMECTUTENBHOTIO U COYETATENIbHOTO CBOMCTB (3aKOHOB)
CJIOKEHMSI U YMHOXKECHHUS, PACTIPEEIIUTEIBHOIO CBOMCTBA YMHOKEHHUS.

Apodu

IlpencraBnenne o aApoOM Kak crmoco0e 3amucu 4YacTH BedUYuHbBL. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHble U HenpaBuibHbIE ApoOu. CMmeniaHHas ApoOb, NPECTaBICHNE CMEIIaHHOW ApoOU B BUJE
HEeNpPaBUWIBHOW pOOU U BbIIETICHHE LIEIOM YaCTH YUCia U3 HENpPaBUIbHOM 1poou. M306paxenue apodeit
TOYKaMHU Ha YHCJIOBOM mpsiMoi. OcHOBHOE cBOMCTBO podu. Cokpamienue apooei. [puBenenue npodu
HOBOMY 3HameHaTento. CpaBHeHue Apodeit.

CnoxxeHue W BbIUMTaHUE JpoOell. YMHOXEHHE U JeleHue IpoOeil, B3auMHO OOpaTHbIE IPOOH.
HaxoxzeHne 4acTu 1enoro u 1eJioro 1o €ro 4acTy.

Hecatnunas 3anuck apoOei. IlpencraBienne npecsITHYHOW JpoOM B BHAE OOBIKHOBEHHOM.
N300paxkeHue JecITUYHBIX ApoOeii TOuKaMu Ha YUCIO0BOM MmpsiMoii. CpaBHEHHE AECATUUHBIX IPOOEH.

Apudmernueckue AeHCTBUS C JeCATUUHBIMU Ipo0siMu. OKpyrieHue 1eCATUYHBIX IpoOeii.

Pelnenune TeKCTOBBIX 3224

Pemenune TekcToBbIX 3adad apudmernyeckuM crocodboM. Pemienue nmorunyeckux 3anay. Pemenue
3aja4 IepebopoM BceX BO3ZMOXKHBIX BApHAHTOB. VICIOIb30BaHNE P PEIICHUH 3a/1a4 TaOJIHIl U CXEM.

Pemenne 3amau, cojep)KamMx 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEJIWYUHBI: CKOPOCTb, BpEMS,
paccTosiHue, IIeHa, KOJIMYeCTBO, CTOUMOCTh. EMUHMIIBI U3MepeHus: Macchl, 00bEMA, 1I€HbI, PACCTOSHHUA,
BpeMEHH, CKOpocTU. CBA3b MEXKIY CAMHUIIAMH U3MEPEHUS KaXK101 BEJIMUUHBIL.

Penienne OCHOBHBIX 331a4 Ha ApoOU.

[IpencraBneHue TaHHBIX B BUAE Ta0JIUII, CTOI0YATHIX THATPAMM.

Haruasanas reomerpus

Harnsnuele npeacrasienus o GUrypax Ha IJIOCKOCTU: TOUYKA, MpsAMasi, OTPE30K, JIy4, yroJl, JOMaHasl,
MHOI'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YTO0JI. IIpsiMOi1, OCTpBIN, TyIIOW U pa3BEPHYTHIN YIJIBL.

JlinHa oTpe3ka, METpUYEeCKUE EIUHULIbI JIJIUHBL J{IMHa JOMaHOH, NMepUMETp MHOTOYrOJbHHKA.
H3MepeHne 1 NOCTPOEHUE YIJIOB ¢ IOMOLIbIO TPAHCIIOPTHUPA.

Harnsguele npeacraBineHus o Gurypax Ha IUIOCKOCTHU: MHOTOYTOJIBHUK, HPSAMOYTOJIBHUK, KBaJpart,
TPEYroJIbHUK, O paBEHCTBE (DUTYD.

N3ob6paxenue ¢uryp, B ToM uucie Ha kineryatoid Oymare. [loctpoenune koHurypanuii uz vacren
IpsSMOi, OKPYKHOCTH Ha HEJIMHOBAaHHOM M KiieTuaTol Oymare. Mcnosnbp3oBaHue CBOMCTB CTOPOH U YIJIOB
IpsIMOYTOJIbHUKA, KBaIpaTa.

[Inomanp NpsAMOYroJpHUKAa U MHOIOYTOJIBHUKOB, COCTABIEHHBIX U3 NIPMOYIOJIbHUKOB, B TOM YHCJIE
buryp, n300pax€HHBIX Ha KJIeT4aToi Oymare. ENMHUIBI H3MepeHus TUIOIIaIu.
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Harnsiaabie npeacTaBieHus: 0 IPOCTPAHCTBEHHBIX (PHUTypax: MpsIMOYTOJIBHBIN Napaienenunen, Kyo,
MHOTI'OIpaHHHUKH. M300pakeHne mpocTeHIInX MHOTOrpaHHUKOB. Pa3BEpTku KyOa M mapajuienenumnena.
Coznanue mMozeneil MHOTOTpaHHUKOB (M3 OyMaru, MpoBOJIOKH, IUIACTUIIMHA U IPYTHX MaTepUasoB).

O0BEM npsMOYToJIBHOTO Mapaenenunena, kyoa. Enununsl namMepenus o0béma.

6 KIIACC

HarypanbHble ynciia

Apudmernueckue NEHCTBUS C MHOTO3HAYHBIMU HATypaJbHbIMHU 4HclIaMU. YUCIIOBbIE BBIpa)KEHUS,
HOPSIOK JICHCTBUM, MCIOJIb30BaHUE CKOOOK. VIcronb30BaHUE NPU BBIUUCICHUSX MEPEMECTHUTEIBHOTO U
COYETATEIIbHOTO CBOMCTB CIIOKEHHMSI M YMHOXKECHMS, PaCIpEIeIUTENbHOTO CBOWCTBA YMHOXKCHUS.
OxpyriieHne HaTypaJIbHbIX YHCEIL.

Jenurenu W KpaTHbIE 4HUCIIa, HAUOOJBIIMN OOMMHA JenuTelnb W HauMeHbllee oO0IIee KpaTHOE.
JlenuMocTh CyMMBI U IPOU3BEIeHUS. JeTIeHre ¢ OCTaTKOM.

Apodu

OObIKHOBEHHasi JIpo0Ob, OCHOBHOE CBOICTBO JpoOM, cokpamieHue apodeii. CpaBHeHHE U
yrnopsiiounBanue poOeil. Pemienue 3aauy Ha HAaXOKJEHUE YAacTH OT LIEJIOTO0 U LEJIOro MO €ro YacTu.
JpoOHoe uucio kak pe3ynbraT naeieHus. llpeacraBieHue ecATUYHON IpoOH B BHJE OOBIKHOBEHHOM
JipoOU 1 BO3MOXKHOCTD MPEJICTABICHNs OOBIKHOBEHHOM ApOOU B BUJIE AeCATUYHOU. [lecaTuunbie 1podu u
MeTpuYecKas cucreMa mep. Apudmernueckue ACHCTBUS U YHCIOBbIE BBIPAXKEHUSI C OOBIKHOBEHHBIMU U
JIECATUYHBIMH JIPOOSMHU.

OtHoiuenue. Jlenenue B JaHHOM oTHoLIeHUU. MaciuTa6, nponopius. Ilpumenenue nponopiuii npu
peuieHny 3a1ay.

IlonsaTue npoueHTa. BeuncieHue nNpoueHTa oT BEJIMYMHBI U BEJIMUUHBI 110 €€ NPOLIEHTY. BoIpaskeHne
IIPOLIEHTOB JECATUUYHBIMU JIpoOsiMuU. PelieHne 3a1ad Ha NpOLEHTHl. BblpakeHne OTHOIIEHUS BEJIUYMH B
IIPOLIEHTAX.

Iosi0xkuTEIBHBIE H OTPHLIATEbHbIE YHCJIA

[lonoxxurenpHble W oOTpuULATENbHble uucia. llenple uyncna. Monynp uncna, reoMeTpUYEcKas
UHTEpIpeTanuss Moayls uucia. V3oOpaxeHue uucen Ha KOOPAMHATHOM mpsiMoil. YwucioBble
npomexxyTku. CpaBHeHHE yHcell. ApumMeTndeckre NeHCTBUS C MOJIOKUTEIbHBIMU M OTPULIATEIbHBIMU
YUCJIAMM.

[IpsmMoyrosibHas cucTeMa KOOpAMHAT Ha IIocKocTH. KoopanHaThl TOUKK Ha IJIOCKOCTH, abcuucca u
opauHata. [loctpoenue Touek u puryp Ha KOOpJAUHATHON TUIOCKOCTH.

BykBeHHBbIC BBIpaKeHHS

[Ipumenenue OyKB [UIsl 3amMCHM  MaT€MaTUYECKUX BbIpaXeHUM u mnpeioxenuidl. CBoiicTBa
apupMeTHYeCKuX JeHCTBUNA. BykBeHHBIE BBIpa)KEHHS M YHMCIIOBbIE MOJCTAHOBKU. byKBEeHHbIE paBEHCTBA,
HAXO0XJ/I€HUE HEN3BECTHOTO KoMIOHEeHTa. DopMyIibl, GOpMYJIbl IEPUMETPA U TUIOIIAN IPSIMOYTOJIbHUKA,
KBaJpara, 00bEMa napasuiesnenumnesa u kyoa.

Peiienne TekcTOBBIX 32/1a4

Pemnienne TeKCTOBBIX 3aJay apuPpMeTHYeCKHM crocoOoM. Pemenue normueckux 3anad. Pemenue
3a/1a4 nepedopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemenune 3apmad, copepallMX 3aBUCUMOCTH, CBSI3BIBAIOIUX BEJIIMYUHBI: CKOpPOCTb, BpEMH,
paccTosiHUe, 1IeHa, KOJIWYECTBO, CTOMMOCTb, IPOU3BOAUTENBLHOCTb, BpeMs, 00bEM paloThl. EnuHUIIBI
MU3MEPEHUS: MacChl, CTOUMOCTH, PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBsI3b MEXIy €AMHULIAMU U3MEPEHMS
Ka)KJIOM BEJIMYMHEL.

Pemenune 3amad, CBSI3aHHBIX C OTHOILIEHUEM, IPONOPLUOHAIBHOCTBIO BEIUYMH, IPOLIEHTAMU;
pelIeHre OCHOBHBIX 3aJ1a4 Ha ApoOU U IMPOLIEHTHI.

OneHka M OPUKUIKA, OKpYyIJieHue pe3yibTrara. CocTaBieHHe OYKBEHHBIX BBIPAKEHHH IO YCIOBHIO
3a/1a4u.

[IpencraBneHne AaHHBIX ¢ NOMOIIBIO Ta0nauu U guarpamMM. CtonOyarble AuarpaMMbl: YTEHHE U
noctpoeHue. YteHue KpyroBbIX AHArpamm.

Haruasanas reomerpus

Harnsnuele npeacrasienus o Gurypax Ha IJIOCKOCTU: TOUKA, NpsMasi, OTPE30K, JIy4, yroJl, JOMaHasl,
MHOT'OYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT.
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B3anMHoOe pacrosnoxeHue JByX NpsSMBIX Ha IJIOCKOCTH, MAPAJUICNIbHBIE NIPSIMBIE, IEPIICHANKYIISIPHBIC
npsivble. M3MepeHue paccTOsSHUM: MEXIy ABYMsl TOUYKaMH, OT TOYKU IO NPAMOM, UIMHA MapuipyTa Ha
KBaJPAaTHOU CETKE.

W3Mmepenne W INOCTpPOCHHME YIVIOB C IIOMOIIBIO TpaHCIOpTUpAa. Buasl TpeyrojbHUKOB:
OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYIOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUM.
YeTbIpEXYroapbHUK, IPUMEPBI YETBHIPEXYTONIBHUKOB. [IpsAIMOYTronbpHUK, KBagpaT: UCIOJIB30BAHUE CBOMCTB
CTOPOH, YTJIOB, IWaroHauei. M3o0pakeHWe TreoMeTpuYecKnx (QUryp Ha HEJIMHOBAHHOW Oymare ¢
UCTIOJIb30BaHUEM LIUPKYJIS, TMHEHKH, YTOJIbHUKA, TpaHcropThpa. [locTpoeHust Ha kieT4yaroil Oymare.

[lepumerp wmHoOTOyroipbHUKA. I[loHsATHEe TUIOMATM (UIYpHl, €OUHHMIBI W3MEPEHHUs IUTOLIAJIH.
[TpubnmxénHoe M3MepeHHe Miomanu (uryp, B TOM 4YHCiIe Ha KBaapaTHOH cerke. [IpubGmmxénnoe
U3MEPEHUE JUTMHBI OKPYKHOCTH, IUIOLIAAN KpPYTa.

CuMMeTpHs: IeHTpalIbHAsA, OCEBAasl U 3epKaJibHasi CAMMETPUHU.

[ocTpoeHne CUMMETPHYHBIX (HUTYD.

Harnsinaele npenctaBieHHs O NPOCTPAHCTBEHHBIX (uUrypax: mapajulelenumnesn, KyO, Npusma,
nupamMuia, KOHYC, IUIMHAP, map u cdepa. M3o0paxeHue mnpocTpaHcTBEHHBIX ¢uryp. I[Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, LWIMHApPA M KoHyca. Co3laHue Mojese MpocTpaHCTBEHHBIX (uryp (u3
Oymaru, MpoBOJIOKH, IUTACTUIMHA U APYTUX MaTEpUATIOB).

IlonsTne 006bEMa, equHULBI U3MepeHus 00béMa. OOBEM MPSAMOYTOJIBHOTO NapajuleNnenunena, Kyoa.

7 KIIACC
Aareopa

Yuciia 1 BbIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATUYHbIC, MEepexoa OT OJHOM (GopMbl 3amucu JApolOel K Ipyrow.
[lonsaTne panMOHAIBHOIO YHMCIJIA, 3aIlACh, CPAaBHEHUE, YIOPSJOYMBAHUE PALUOHAIBHBIX YHCEI.
Apudmernueckue AEUCTBUS C pallMOHAIBHBIMHM 4yHciaMu. PermieHue 3agau U3 peanbHOM MPAKTUKU Ha
4acTH, Ha IpoOH.

CreneHb C HaTypaJbHBIM IIOKa3aTeleM: ONIpeieNieHHe, NMpeoOpa3oBaHKUE BBIPAXKEHUH HA OCHOBE
OINpeJeNieHus], 3aUch 0oNbIIMX yucen. [IpoueHTsl, 3anuch NPOIEHTOB B BHUJE ApoOU U JpoOH B BUAE
IIPOLEHTOB. TpHU OCHOBHBIE 3a7ja4X Ha MPOLIEHTHI, PEIICHUE 3aJa4 U3 PEaJIbHOM NPAKTUKH.

[IpumeHeHne NPU3HAKOB ACIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MIpsiMasi U 0OpaTHast MPONOPLUOHAIBHOCTH.

Auaredpanyeckue BbIPaKeHHs

[lepeMeHHBIE, YMCIOBOE 3HAYCHUE BBIPAXKEHUS C IEPEMEHHOM. JlOIyCTUMBIE 3HAYEHUS TICPEMEHHBIX.
[IpencraBieHre 3aBUCHUMOCTH MEXAY BeJIWYMHAMH B BUAe (opmyibl. Beraucienus mo ¢opmynam.
[IpeoOpa3oBanue  OYKBEHHBIX  BBIPAKEHUH, TOXISCTBEHHO  paBHBIE  BBIPDAKEHHS, IpaBUIIa
npeoOpa3oBaHus CyMM U TPOM3BEIEHUM, IpaBWJIa PACKPHITHS CKOOOK M NPHUBEACHUS MOIO0OHBIX
CJIaracMslX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEJIEM.

Opnowiensl u MHorowieHsl. CreneHb MHorowieHa. CllO)K€HHE, BBIUUTAaHUE, YMHOXKEHUE
MHOTOWwIeHOB. POpMYIBI COKPAIIEHHOIO YMHOKEHHUS: KBaApaT CyMMbl U KBajapaT pa3HocTH. Dopmyna
pa3HOCTH KBaApaToB. Pa3jiokeHne MHOrOUI€HOB HA MHOKUTEIIN.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUsI, [IpaBUjia MPeoOpa3oBaHusl ypaBHEHHUS, PABHOCUIBHOCTh YPAaBHEHHH.

JluHeitHOe ypaBHEHHWE C OJHOM NEPEMEHHOM, YMCJIO KOPHEW JIMHEHMHOTO YpaBHEHUS, pEIICHHE
JUHENHBIX ypaBHeHui. CoCTaBlI€HHE ypaBHEHUH 110 YCIOBUIO 3aJaud. PelleHne TEKCTOBBIX 3ajad C
MMOMOUIBI0 YPABHEHU.

JIuHeliHOe ypaBHEHHUE C IBYMs IIEPEMEHHBIMHU U ero rpaduk. Cucrema AByX JUHEHHBIX yPaBHEHUH C
JIBYMsl II€PEMEHHBbIMHU. PelieHne cucteM ypaBHEHMH crmocoOOM MoACTaHOBKU. llpumepsl perieHus
TEKCTOBBIX 3aJ1a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DYyHKIUN

Koopaunata Touku Ha mnpsiMoil. UYuciaoBble NpPOMEXYTKU. PaccTosHume Mexny AByMS TOUYKaMU
KOOPJAMHATHOU MPSMOIA.

[IpsmoyronbHas cucteMa koopauHat, ocu Ox u Oy. AGcimcca U OpJUHATA TOYKUA HA KOOPAMHATHON
wiockoctu. Ilpumeps! rpagukos, 3agaHHbIX GopMmysnamu. UTeHne rpaMKoB peajbHbIX 3aBUCUMOCTEH.
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[Tonsitne ¢yakuuu. I'paduk ¢pynkuun. CpoiictBa ynkimid. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpux
byukun y = [x|. ['paduueckoe penienre TMHEHHBIX YpaBHEHUH M CUCTEM JIMHEWHBIX YpaBHEHUH.

I'eomerpus

HauvaneHele nonaTusa reomerpud. Todka, npsimasi, OTpE3OK, JIyd. Yros. Buasl yrinos. BepTukanababie
U CMexHble yrael. buccektpuca yrina. Jlomanas, wmHoroyrosbHuk. IlapamiensHOoCTh M
NEPIEHIUKYIAPHOCTD IPSIMBbIX.

Cummetrpuunble Qurypbl. OCHOBHBIE CBOHCTBa oceBoi cumMmerpuu. [Ipumepsl cummeTrpun B
OKpYXarolleM MUpE.

OcCHOBHbIE TOCTPOEHHUSI C TMOMOILNBIO LUPKYAss M JuHedku. TpeyronpHuk. Bbicora, meauaHa,
OuccekTpuca, UX CBOICTBA.

PaBHOGe1peHHBIN U paBHOCTOPOHHUIN TpEyroibHUKH. HepaBeHCTBO TpeyrojabHHKA.

CBoiicTBa U IpU3HAKU PaBHOOEAPEHHOTO TPEeYroyibHUKA. [IpH3HaKy paBeHCTBA TPEYTrOJbHUKOB.

CBoiicTBa U TNpU3HAKK MapauielbHbIX NpsAMbIX. CymMMa yYrjioB TpeyrojibHUKa. BHemrHue yribl
TPEYroJbHUKA.

[IpsimoyronbHbIl TpeyronbHUK. CBONCTBO MEIHaHbI MPSMOYTOJIBHOIO TPEYroJbHUKA, TPOBEAEHHON
K runorenyse. IIpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYrOJbHUKOB. IIpAMOYTroJIbHBIN TPEYroJbHUK C
yriaom B 30°.

HepaBeHcTBa B reoMeTpuu: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, Teopema o
OoJpiieM yriie ¥ O0JbIIeH CTOpOHE TpeyroiabHUKa. [leprneHauKysip 1 HaKJIOHHAS.

I'eomerpuueckoe mecTo Touek. buccekrpuca yriia U CepelMHHBIM NEPHNEHIUKYISIP K OTPE3KY Kak
reoMeTpUYECKHEe MeCcTa TOUEK.

OKpy’KHOCTb M KpYI, XOpa M AUAMETP, UX CBOMCTBA. B3auMHOE pacmonoXeHHe OKPYKHOCTH M
npsimoid. KacarenpHas M cekymas K OKpyKHOCTH. OKpY)KHOCTb, BIIMCaHHas B yroj. BrucanHas u
OIIMCaHHAsl OKPYKHOCTHU TPEYTOJIbHUKA.

BeposiTHOCTH M CTATHCTHKA

[IpencraBnenue DaHHBIX B BUAE TaOiui, AuarpamM, rpadukoB. 3anojHeHUE TaONUL, YTECHHE U
[IOCTPOCHHUE JuarpaMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KpYroBbiX). YUrTeHue rpaduKoB peanbHbIX
nporeccoB. M3pnedenue wuHpopMalMM U3 AMArpaMM M TaOJMI, HMCIOJIB30BAaHME W HMHTEPIIPETALUs
JTAHHBIX.

OnucarenbHas CTATUCTUKA: CpelHee apuMeThdyeckoe, MeAHMaHa, pa3Max, HauOosbliee U
HauMEHbIIIee 3HauUeHusI Habopa YMCIIOBBIX JaHHBIX. [IpuMepsl cirydaifHON H3MEHYMBOCTH.

CayvaiiHplid SKcIlepUMEHT (OmBIT) M ciydaiiHoe coObitue. BepositHocts M uyactota. Ponb
MaJIOBEPOSITHBIX M MIPAKTHUECKH JOCTOBEPHBIX COOBITHI B MPUpPOJAE U B obmiecTBe. MoHETa U UrpaibHas
KOCTb B TEOPUU BEPOATHOCTEM.

I'pad, Bepmmna, pebpo. Crenenb BepmuHbBL Yucino péobep W cyMMapHas CTENEHb BEpIIHH.
[IpencraBnenue o cBsa3HocTH rpada. Lenu m mukiel. [Tyt B rpadax. O6xon rpada (3ilnepoB myTh).
[IpencraBnenune o0 opueHTHpoBaHHOM Tpade. Pemenne 3axau ¢ momoibsto rpados.

8 KUIIACC
Auaredpa

Yucaa v BbIYUCTCHUSA

KBanpatsiii kopeHb u3 yncia. [lorsTue o0 uppanroHaabHOM uucie. JecaTnunbie MPUOIMKCHUS
UppanMoHanbHeIXx uncel. CBoiicTBa apu(METHYECKUX KBAJAPATHBIX KOpPHEH W MX MPUMEHEHHE K
peoOpa30BaHUIO YMCIOBBIX BBIPAKEHU U BHIUMCICHUSIM. [leficTBUTENbHBIC YHCTIA.

Crenens ¢ 1eqbIM M0Ka3zareneM 1 e€ cBoiicTBa. CTaHgapTHas 3alKCch YKUCIA.

AnreOpanyeckne BbIPaKeHUSA

KBagpaThslii TpEXUIIEH, pa3JIOKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOWCTBO anreOpanmueckoir npodu. CrokeHue, BBIYUTAHUE,
YMHOKEHUE, JIeJIeHue aaredpandeckux ApoOeit. ParmonanbHble BEIpaXXEHUS U UX ITPeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanpatnoe ypaBHeHue, (opmyna KopHeW KBajapaTtHoro ypaBHeHHs. Teopema Buera. Permenne
ypaBHEHUH, CBOJAIIUXCS K TMHEHHBIM U KBaapaTHbIM. [IpocTeiimme qpoOHO-palioHaNbHbIE YPaBHEHHUS.



I'padmueckas uHTEpIIpETAIMS YPAaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUH C
JIBYMsl IepeMeHHBIMHU. [IpuMeps!I pelenus CuCTeM HETMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMHU.

Petienne TeKCTOBBIX 3aj1a4 areOpandeckuM CrocoOoM.

YuciioBble HEpAaBEHCTBA M HMX CBOMCTBAa. HepaBeHCTBO C OAHOUW mNepeMeHHOW. PaBHOCHMIBHOCTH
HEpaBeHCTB. JIMHEliHbIE HEPABEHCTBA C OJHOM NepeMeHHOH. CHcTeMBbl JIMHEHHBIX HEPABEHCTB C OJIHOM
MepPEMEHHOM.

DYyHKUUH

[lonsatne Qynkuuu. O61acTh ONpeeNieH!sl U MHOXKECTBO 3HaueHui (QyHkiuu. CrnocoObl 3agaHus
(b YHKITHIA.

I'padux ¢ynxuuu. Yrenue cpoiictB ¢yHkiuu mo e€ rpaduky. Ilpumepsl rpadukoB QyHKIMIA,
OTPAKAIOIIMUX PEAIBHBIC ITPOLIECCHI.

@DyHKIMK, ONKMCHIBAIOIIME MPSIMYI0 U OOpaTHYIO HPONOPLUOHAIBHBIE 3aBUCUMOCTH, MX I'padUKH.
Oyukun y = x2, y = x3, y = Vx, y=|x|. ['padudaeckoe pelieHne ypaBHEHNI U CHCTEM YPaBHEHHI.
I'eomerpus

UYerpipéxyronpauku. [lapamrenorpamMM, ero mnpu3Hakh H  CBOWcTBA. YacTHele  ciydyau
napasiesorpaMMoB (TPsIMOYTOJIbHHUK, pOMO, KBapaT), UX NPU3HAKU U cBoicTBa. Tpaneuus, paBHOOOKas
Tpaneuusi, e€ cBoiicTBa u npusHaku. [IpsMoyronpHas Tpanenus.

Meton ynBoenuss Menuanbl. llentpansHas cummerpus. Teopema @aneca u  TeopeMa o
IIPONOPLMOHAIIBHBIX OTPE3KAX.

Cpennue nTMHUM TPEYTrobHUKA U Tpanenuu. LleHTp macc TpeyrojipHukKa.

[Togobue TpeyronbHUKOB, KOd(hdumueHt momodus. I[lpu3Haku 10m00MS  TPEYrOJILHUKOB.
[Tpumenenne nogo0Ms MPH PELICHUH MPAKTUUYECKUX 3a/1a4.

CpoiicTBa 1iomaael reomerpudeckux Guryp. @Dopmynsl Ui IUIOUIAAW  TPEYroJbHUKA,
napasuienorpaMma, pomoa u tpanenuu. OTHOIIEHHE TUIO0IIAeH Mo100HbIX GuUryp.

Brruncnenue miomajeil TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aToi Oymare.

Teopema Iudaropa. [lpumenenue Teopems [Iudaropa npu pereHun NpaKTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpOro yIjla MpsIMOYTOJbHOrO TpeyroibHuka. OcHOBHOE
TPUTOHOMETPHUUYECKOE TOX1eCTBO. Tpuronomerpuueckue ¢pyHkuuu yriaos B 30, 45 u 60°.

BnucanHble M LIEHTpalbHBIE YIJIBI, YTOJ MEXKIY KAacaTeJbHOW M XOpJAOH. YTIIBI MEXKAY XOpAaMu U
CEeKyllMMHU. BrucaHHble M ONMCAHHBIE YETHIPEXYrOJIbHUKU. B3anMHOE pacnonoxeHue IBYX
okpyxkHoctei. Kacanue okpyxHoctei. O0mue KkacaTelbHbIE K JBYM OKPYXHOCTSIM.

BeposiTHOCTH M CTATHCTHKA

[IpencraBneHue faHHBIX B BUAE TaOJIUIL, AUAarpaMM, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBAa, MOAMHOXXeCTBO. Omnepanuu Haj MHOXeCTBaMH: 00ObeIWHEHHE,
nepeceueHue, fonoaHeHue. CBoiicTBa onepanuil HaJl MHOXKECTBAMU: IEPEMECTUTENILHOE, COUETaTENbHOE,
pacnpenenuTenbHoe, BKIOYeHHA. Vcnonb3oBaHue TpaUuecKoro MpeiCTaBICHUs MHOXKECTB Ui
ONMCAHUS PEAIbHBIX IPOLECCOB U SBJICHUI, IPU PELICHUU 3a1ay.

W3mepenue pacceuBaHMs JaHHBIX. Jlucnepcuss M CTaHIAPTHOE OTKJIOHEHHE YHUCIIOBBIX HAaOOPOB.
Jwnarpamma paccenBaHusl.

DneMeHTapHble cOObITHA ciy4aiHoro omneita. Ciayvaiinele coobITud. BeposatHocTtu coObiTuil. OnbITHI
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CitydaiiHblil BbIOOp. CBA3h MEXK/y MaJOBEPOSTHBIMU
U MIPaKTHUYECKU IOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYyKe.

HepeBo. CBoiicTBa AEpEeBbEB: €IUHCTBEHHOCTh IYTH, CYIIECTBOBAHHME BHUCSYEH BEPIIMHBI, CBS3b
MEXy YHCIIOM BepIIMH U yuciioM pédep. IlpaBmino ymHoxkeHus. Pemenue 3amau ¢ momouibio rpados.

[IpotuBomonoxupie coObITHA. [uarpamma DOiinepa. OObenuHEHHWE U TEpeceYeHUE COOBITHI.
HecoBmecTHbie coObiTus. DopMynia CIOXKEHHS BEPOSTHOCTEH. YCIIOBHas BEpOSTHOCTH. llpaBumiio
ymHOxeHus. HezaBucumele coObitus. [IpeacraBnenue s3kcnepruMeHTa B BUJE AepeBa. Perienue 3agad Ha
HaXO0X/I€HUE BEPOATHOCTEN C IOMOIIBIO IepEBa CIIy4allHOTO SKCIIEpUMEHTA, Juarpamm Jiiepa.

9 KIIACC
Aareopa

Yuciaa 1 BbIYHCICHUA



PannonanbHbple uyuciia, MppalMOHAJIBHBIE YHUCIIA, KOHEYHbIE M OECKOHEYHBIE JECATUYHBIE APOOH.
MHOXeCcTBO AECHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHbIE YHCIA KAaK OECKOHEUHBbIE JIECATHYHBIE TPOOH.
B3auMHO OJHO3Ha4YHOE COOTBETCTBUE MEXAY MHOXKECTBOM JIEHCTBUTENBHBIX YHMCEN U KOOPAMHATHOU
MIPSIMO.

CpaBHeHHE IEHCTBUTEIBHBIX YUCEll, apu(pMETHIECKHE TEHCTBUS C IEHCTBUTEIBHBIMU YHCIIaAMHU.

Pa3zMepsl 00BbEKTOB OKPYXKAIOLIETO MUPa, JJINTEBHOCTh IPOLIECCOB B OKPYXKAIOIIEM MHpE.

[pubnmxE€HHOE 3HAUEHHE BETUYMHBI, TOYHOCTh NpuoOmmkenus. Okpyrinenue uucen. Ilpukuaka u
OLICHKA Pe3yJIbTaTOB BBIYUCIICHUN.

YpaBHeHusI 1 HEPaBeHCTBA

JIuneitHoe ypaBHeHue. Perienue ypaBHeHUH, CBOIAIIMXCS K TUHEHUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBONAINMXCA K KBaJApaTHbIM. bukBanpatHOe
ypaBHeHue. IlpuMepsl pemieHns ypaBHEHHMH TpEeTbed W 4YETBEPTOM CTENEHEH pas3JIoKEHHEM Ha
MHOKUTEJH.

Pemenne apoOHO-pallMOHAJbHBIX YypaBHEHHMH. PeleHne TEKCTOBBIX 3ajad  anredpandeckum
METOJOM.

VYpaBHeHHE ¢ JBYyMs NEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem IByX JIMHEHHBIX ypaBHEHHMH C
JIByMsI NlepeMEHHbIMU. PelieHune cucteM JABYX ypaBHEHHUI, OJTHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe —
BTOpOH creneHu. I'paduueckas HHTEpHIpeTalus CUCTEMbl YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMU.

Petienne TeKCTOBBIX 3aj1a4 areOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PewieHne IMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PelleHne cucTeM JIMHEHHBIX HEPAaBEHCTB C
olHOW mepemeHHOM. KBaapaTHble HepaBeHCTBa. ['paduueckas mHTEepmpeTanuss HEPaBEHCTB M CHCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMHU.

DOyHKIUHA

KBanparnunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapabona, KOOpAMHATHI BEPUIMHBI MapadoIIbl, OCh
CUMMETpPUHU MapadoIbl.

[paduku GyHKImit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| 1 ux cBoiicraa.

YucaoBblie MOCAEAOBATEIBLHOCTH H NPOrPecCHH

[ToHsiTHE YMCIIOBOW MOCIIEIOBATEIIEHOCTH. 3a/IaHUE TIOCIIEA0BATEILHOCTH PEKYppEeHTHOU (popmymnoit
u GopMyIIoii n-ro 4neHa.

Apudpmernueckass M TeoMeTpuueckas mnporpeccuu. PopMmynbl n-ro uWieHa apuPMETHYeCKOH Hu
rE€OMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX 7 YICHOB.

N300paxeHne 4wieHOB apu(pMETHUECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMU Ha KOOPIUHATHOM
IJIOCKOCTH. JIMHEHHBIN U 3KCTOHEHIMATBHBIA POCT. CII0XKHBIE MPOIIEHTHI.

I'eomeTpusn

Cunyc, xocunyc, tanreHc yrioB oT 0 no 180°. OCHOBHOE TPHUIOHOMETPUYECKOE TOMKAECTBO.
@opMyIIBI IPUBEAECHUS.

Pemenue tpeyronpHukoB. Teopema KOCUHYCOB M TeOpeMa CUHYCOB. PellieHue npakTHuecKux 3a1ad ¢
HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpa3zoBanue nogobus. [Togo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpoU3BENECHNN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYILNX, TeopemMa O
KBaJlpaTe KacaTeJIbHOM.

Bextop, nnuHa (MOAyNb) BEKTOpa, COHANpPaBIE€HHbIE BEKTOPHI, MPOTHBOIIOJIIONKHO HAIPABIICHHBIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMM HaJl BEKTOpamu. PasznoxeHue
BEKTOpa IO JBYM HEKoJUIMHeapHbIM BekTopaM. Koopaunatel BekTopa. CkalsipHOE NpPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXO0XKICHUS AJIUH U YIJIOB.

JlexapToBbl KOOpJMHATHI Ha IUIOCKOCTU. YPAaBHEHMsI HpPSIMOW M OKpPYKHOCTM B KOOpJAMHATaX,
IIEPECEUEHUE OKPYKHOCTEN U IPAMBIX. MeTOl KOOpAMHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOrOyrosibHUKH. JlnuHa okpyxkHocTH. ['pagycHas W paauaHHas wmepa yria,
BBIUNCJIEHNE JUIMH OyT OKpy>kHOCTel. [lnomanp kpyra, cekropa, CErMeHTa.

JIBUKeHHsS TIJIOCKOCTH UM BHYTPEHHME CHMMETpUM (uryp (SJeMEeHTapHbIE IMPEICTaBICHUS).
IlapautensHslil nepenoc. Ilosopor.

BeposiTHOCTB M CTATHCTHKA



[IpencraBneHne JaHHBIX B BHUJE TAaOJHUI, TUarpamm, rpaduKoB, HHTEpHpETAs JaHHbIX. UTeHune u
HOCTpOEHHE TabIHIl, AUArpamMm, rpauKoB MO PEATTbHBIM JTaHHBIM.

IepectanoBku u ¢akropuan. Coderanus u yucio coderanuil. Tpeyrompuuk Ilackans. Pemenune
3aJa4 C UCIOJIb30BaHNEM KOMOMHATOPUKHU.

I'eomeTpuueckast BeposTHOCTh. Ciy4aiiHbIi BEIOOp TOYKH U3 (GUTYPHI Ha TIOCKOCTH, U3 OTpe3Ka U u3
JyTH OKPY>KHOCTH.

Ucneitanne. Ycenex u Heymauya. Cepust HUCHbITaHMA 10 nepBoro ycmexa. Cepus HCIBITaHUN
bepuymu. BeposTHOCTH COOBITHIA B cepuM UCTIBITAHUN bepHymn.

CrnyuaiiHast BeIMYMHA U paclipesiesieHue BeposTHOCTEH. MaTeMaTHuecKoe OXKHMJIAHUE U JUCIIEPCHS.
IIpuMeppl MaTeMaTU4YECKOTO OXHMAAHHUA KaK TEOPETHYECKOrO0 CPENHEr0 3HAYEHUS BEIUYHHBI.
MatemaTnueckoe OKUJaHUE U JUCHEPCHs CIydyallHOW BEJTMYMHBI «UUCIIO YCIIEXOB B CEPUM HCHBITAaHHUM
bepnynany.

[onsiTHe 0 3akoHe OONBIIMX Yucell. MI3MepeHne BeposSTHOCTEH ¢ MOMOIIBIO YacToT. Posb 1 3HaYeHHe
3aKoHa OOJIBIIMX YHCEN B IPUPOJIE U OOLIeCTRE.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHocTHBIE  pe3yJbTaThl  OCBOCHHUS  MporpamMMmbl  ydeOHOro  kypca  «MaTtemaTuka
XapaKTepU3yIOTCSL:

1) narpuoTnyeckoe BOCIUTAHHE:

MPOSIBIICGHUEM HMHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUHMCKONM MaTeMaTHKH, I€HHOCTHBIM
OTHOUICHUEM K JOCTHKEHMSIM POCCUHCKUX MAaT€MATHKOB M POCCUHCKONM MAaTEMaTHYECKOW WIKOJIBI, K
MCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax M MPUKIaAHbIX chepax;

2) rpa:kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTaHHE:

TOTOBHOCTBIO K BBIMOJHEHHUIO 00sI3aHHOCTEN rpakJaHuHA U peaju3alliy ero Ipas, MpeCTaBICHUEM
O MaTeMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, TMPOIEIyp
IPaXIAHCKOTO OO0IIecTBa (HANpUMEpP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STHUUYECKHUX
npoOeM, CBA3aHHBIX C MPAKTHUYECKUM IMPHUMEHEHHEM JOCTH)KEHUH HayKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B J€ATEIHOCTH YUEHOTO;

3) TpyaoBOe BOCIUTaAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUH MPAKTUUYECKUX 3a/ad  MaTeMaTH4YecKOu
HaIpPaBICHHOCTH, OCO3HAHHEM BaXHOCTH MAaTEMaTHYECKOro 0Opa3oBaHMs Ha MPOTSHKEHUHM BCEH JKU3HU
JUIsL yCHEIIHON mpodecCHOHAIBHOM NeATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HMHAMBHUIYAIbHON TpaeKkTOpuM 0Opa30BaHUS U )KU3HEHHBIX IJIAHOB C YYETOM
JUYHBIX HTHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTH4YEeCKOEe BOCTIMTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M J3CTETHUYECKOMY BOCHIPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, peIIeHUH, pacCyKACHUH, YMEHUIO BUIETh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAIEe B JEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YeJIOBEKa, IPUPOJIbI U 001IeCTBa, TOHUMAHUEM MaTeMaTUYeCKON HAyKU Kak
cdepbl 4eI0BEYECKON NESTETbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JJI PAa3BUTHUS LUBUIN3ALIUY,
OBJIAJICHUEM SA3BIKOM MaTeMAaTHUKHM U MaTeMaTHYeCKOH KyIbTYpOH Kak CpeJCTBOM IO3HAHUA MHUDA,
OBJIa/ICHUEM MPOCTEHITMMU HaBBIKAMHU HCCIIEI0BATEIBCKON €A TEIbHOCTH;

6) ¢usnyeckoe BocnuTaHHMe, (opMHUPOBaAHHE KYJbTYPbl 310POBbS W 3MOLMOHAJIBHOIO
Os1aromoJry4usi:

FOTOBHOCTBIO MPHUMEHSTh MaTEeMaTHUYECKHE 3HAHHUA B MHTEpPEcax CBOETO 3/0pOBbs, BEACHUS
30pOBOro o0pasza KHM3HM (310pOBOE MHUTAaHUE, COAJAHCUPOBAHHBIA PEXUM 3aHATHH M OTIbIXA,
peryisipHas (pu3MdecKkass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA PEQIICKCUU, TTPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TAKOTO K€ MpaBa JAPYroro 4eaoBeKa;

7) IK0JI0THYECKOe BOCIIUTAHME:



OpHUEHTaIe Ha MPUMEHEHNE MaTEMAaTUIECKUX 3HAHUM JIJIs peleHus 3a1a4 B 00J1aCTH COXPaHHOCTH
OKpY)KaloIIel cpeabl, IJIAaHUPOBAHUS IMOCTYNIKOB M OLEHKHM HX BO3MOYHBIX IOCIEICTBUM Jid
OKpY)KaIoIlled cpeabl, OCO3HAHHWEM IJI00ATBHOIO XapaKTepa 3KOJOTMYECKHX IpodsieM M IyTel Hx
peleHus;

8) aganTanusi K U3MEHAIOIMMCS YCJIOBUSAM COLHAJBLHOM M IPUPOAHOII cpelibl:

FOTOBHOCTBIO K [JIEUCTBHSIM B YCJIOBHUSX HEOINPENEIIEHHOCTH, IIOBBIIICHUI YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JESITEIBbHOCTb, B TOM YMCIIE YMEHHME YUUTHCS y IPYIHX JHOACH,
prOOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBbIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMbITA APYTHUX;

HE0O0XOIMMOCTHIO B ()OPMHPOBAHUU HOBBIX 3HAHWH, B TOM 4Hclie (HOPMYIHPOBATH UIECH, TTOHITHSA,
TUMOTE3bl 00 OOBEKTaX M SABICHHUSAX, B TOM YHCIIE paHEEe HEU3BECTHBIX, OCO3HABaTh JE(PUIIUTHI
COOCTBEHHBIX 3HAaHUH 1 KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIUMIO Kak
BBI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIE pELICHUs U 1eUCTBUA, HOPMYIHPOBATh U
OIICHUBATh PUCKU U MOCIECTBUSA, HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTeIbHbIEe YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBHS

Ba3oBble Jornyeckue qeicTBUA:

® BBHIABJIATH M XapaKTEPHU30BATh CYIIECTBCHHBIE MPU3HAKU MATEMAaTHUYECKUX OOBEKTOB, MOHSTHH,
OTHOIICHUN MEXAY MOHITUIMH, POPMYIUPOBATH ONpEeNICHUs MOHATHI, YCTaHABINBATDH CYIIECTBEHHBIH
NPU3HAK Kiaccu(UKalum, OCHOBaHUs i 0000IIEHUs M CPABHEHUS, KPUTEPUH NIPOBOIUMOTO aHAIIN3A;

® BOCHpHUHUMATH, (GOPMYIHUPOBATH U MPeoOpPa3OBLIBATh CYKICHHUS: YTBEPAUTEIBbHBIE U
OTpULaTeNIbHbIE, EJUHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

® BBIABISITH MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOpEYHs B (pakTax, JaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKACHMSIX, TMpeajaratb KpPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYMIL;

e JleNaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JI€AYKTUBHBIX M HMHAYKTUBHBIX
YMO3aKII0YeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3bupaTh Jl0Ka3aTeIbCTBA MAaTEMaTHMUECKUX YTBEPXKACHUH (IpsiMble M OT HPOTHBHOIO),
MPOBOJANTH CAMOCTOSITEIbHO HECIIOKHBIE JI0Ka3aTeIbCTBA MAaTeMaTU4YecKuX (DaKTOB, BBICTPAUBATH
apryMeHTaluIo0, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

e BBRIOMpaATh CIOCOO pemeHus y4eOHOW 3amaud (CpaBHHMBATH HECKOJIBKO BapHUAaHTOB peEIICHUS,
BbIOMpaTh HanboJee MOIAXOASAIINMA ¢ YIETOM CaMOCTOSITEILHO BBIIETICHHBIX KPUTEPUEB).

Ba3oBrble uccienoBarebckne 1eHCTBUSA:

® JCIOJIb30BaTh BOIPOCHl KaK HCCIIEIOBATENbCKUIA WHCTPYMEHT MO3HAHHA, (HOPMYIUPOBATH
BONPOCH], (PUKCUPYIOIIME IPOTUBOpEUYUE, NPoOJIEMy, CaMOCTOSATEIbHO YCTAHABIMBAaTh HCKOMOE H
naHHOE, HOpMUPOBATH FMIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHUE;

® T[IPOBOAWUTH MO CAMOCTOATEIHHO COCTaBICHHOMY ILJIaHY HECIIOKHBIM SKCIEPUMEHT, HEOOJbIIOe
UCCIIE/IOBAaHUE 0 YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTH4YecKoro OOBEeKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOOI;

® CaMOCTOSATENbHO (OpPMYIUPOBaTH OOOOIIEHUS M BBIBOABI IO pe3yibTaTaM IPOBEIEHHOTO
HAOIOZCHUS, MCCIEeIOBaHMs, OLIGHUBATh JOCTOBEPHOCTh IIOJIYYEHHBIX pE3YJIbTaTOB, BBIBOJOB U
00001IeHNH;

® [IPOrHO3MPOBATh BO3MOXHOE pPa3BUTHE MpPOIECCa, a TAKXKE BBIIBUTATh IMPEIIOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX yCIIOBUSX.

Pa6ora ¢ undopmaumeii:

® BBIBIATH HEJOCTATOYHOCTh W HW30OBITOYHOCTH HH(GOpPMAIMM, JAHHBIX, HEOOXOAMMBIX IS
peuIeHus 3a/1auu;

e BHIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATh MHGOPMALIUIO PA3TUYHBIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

e BEIOMpaTh popMy mpeacTaBieHUs UHGOPMAIIUN U WILTIOCTPUPOBATH pelllaeMble 3aa4l CXeMaMU,
IUarpaMMaMu, HHOU TpaduKoil U X KOMOMHAIIUSIMH,



e OIECHMBATh HAAEKHOCTh HHGMOPMALMKU MO KPUTEPUSM, TNPEUIOKEHHBIM yYUTENIeM WU
c(hOpMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBIE YHHUBEpPCAJbHbIE Y4eOHbIE 1eiCTBUSA:

® BOCIpHHUMATH U q)OpMy.]'II/IpOBaTB CYXKACHUA B COOTBCTCTBHU C YCIIOBHAMHU U LCIIAMU 06IH€HI/I${,
SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NHCHbMEHHBIX TEKCTaX, JaBaTh
MOSACHCHUA 110 XOO4Yy PCUICHUA 3a1a4Yi, KOMMCHTHPOBATDH HOJ'Iy‘ICHHI)II\/’I PE3YIbTAT,

® B X0JI¢ O0CYXJICHHUS 33/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYKIAEMOU TeMBI, TIPOOJIEMBI, peIraeMoi
3a/layM, BbICKA3bIBaTh WJECH, HallEJICHHbIE Ha TOUCK pPEIICHUs, COMOCTABISTh CBOU CYXKICHHUS C
CY)KACHUAMU APYrUuX YYaCTHUKOB JHUaliora, OGH&py)KI/IBaTb pasiiniue MU CXOACTBO HOSI/IL[Hﬁ, B
KOPPEKTHOI popme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAXKECHHUS;

® TIPCACTaBJIATH PE3YIbTAaThl PCIICHUA 3aJ1a4u, OKCIICPUMCEHTA, HUCCJICAOBaHNS, IMPOCKTA,
CaMOCTOSITENILHO BBIOMpPATh (hOpMaT BBICTYIUICHHSI C YYETOM 3a1ad MPE3CHTAMM W OCOOEHHOCTEH
ayJUTOPUH;

® JIOHMMATb U UCIIOJB30BATh NPCUMYIICCTBA KOM&HZ[HOfI n HHI[HBHI[yaHBHOﬁ pa6OTI)I IIpr pCIICHUU
y4eOHBIX MATEMAaTUYECKUX 3aa4;

® [PUHUMATDH IEJIb COBMECTHON NEATENHHOCTH, IIAHUPOBATh OPTaHU3AIMIO0 COBMECTHOWU PalOTHI,
pacupenensTh BUABI padOT, MOTOBapHUBATHCSA, OOCYXKIATh TPOIECC W Pe3ylbTaT padoThl, 0000mIaTh
MHEHUS HECKOJIbKHX JIIOJICH;

® y4acTBOBAaTh B I'PYMIOBHIX (hopmax padboTel (00CYkIeHHs,, 0OMEH MHEHHUSIMH, MO3TOBBIC IITYPMBI
U Jpyrue), BBIMONHITh CBOK YacTh paOdOThl M KOOPAMHUPOBATH CBOU JIEHCTBUS C IPYTMMH UYJICHAMH
KOMaH/bl, OLICHUBATh Kaue€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KpUTEPHSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJCHCTBHUS.

PeryjsiTUBHbIE YHHBepPCAJbHbIE yUeOHbIE NelicTBUS

Camoopranmu3anus:

® CaMOCTOSATEIbHO COCTaBJAThH IUIAH, AJTOPUTM peHIeHUs 3aJaud (UM ero 4YacTh), BBHIOMpATh
CHoco0 pemIeHus ¢ y4ETOM UMEIONUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHHH ¢ yU€TOM HOBOI MH(OpMAITHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBII HHTEJIEKT:

e BIAJACTh CMOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoIlecca U pe3yabTaTa pPemIeHUs
MaTeMaTUYeCKOH 3a1auu;

® IMIPEeNBUIETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PEIICHUU 3aa4l, BHOCUTH KOPPEKTUBBI
B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWACHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE Pe3yJIbTaTa AESITEeIbHOCTU IMOCTABICHHOMN LENHU U YCIOBUIM, OOBSICHATh
MPUYIUHBI JOCTHXXCHUA WJIIM HCAOCTHIXCHHA LCJIM, HAXOOUTDH OIJ_H/I6Ky, JaBaTbh OLCHKY HpHOGpCTéHHOMy
OTIBITY.

INPEAMETHBIE PE3YJIbTATHI

K xonyy obyuenus 6 5 knacce obyuarowuiics noayuum ciedyiowjue npeomemmnbvle pe3yibmamol.

Yuciia 1 BbIYUCICHUSA

[lonnmath W TPAaBWIBHO YIOTPEOISATh TEPMHHBI, CBS3aHHBIE C HATypaIbHBIMH UHUCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHHMBaTh W YHOPSAJOYMBATH HATypaJbHbIE 4YHUCJIA, CPaBHUBATh B MPOCTEUIIUX CIIydasx
OOBIKHOBEHHBIC IPOOH, AECATUIHBIC TPOOH.

CooTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOM) HPSIMOM C COOTBETCTBYIOIIMM €l YHCIOM U
n300paXkaTh HaTypajIbHbIC YHUCIIA TOUKAMU Ha KOOPIUHATHON (YMCIOBOI) MPSMOIA.

BemonaaTe apudmernyeckue ASHCTBUS ¢ HATYpaIbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMH JIPOOSMU B
MPOCTEHIINX CITydasix.

BEIOTHATE POBEPKY, MPUKUAKY PE3YJIbTaTa BEIYUCIICHHIA.

OKpyriaTh HaTypaibHbIE YHUCTIA.

Pemenue TeKCTOBBIX 32124

PemaTh TekcToBbIE 3a/1auu apUPMETHUECKUM CIIOCOOOM U C TOMOIIbI0 OPraHU30BaHHOT'O KOHEYHOTO
nepedopa Bcex BOZMOMKHBIX BAPUAHTOB.



Pemats 3amaum, copep)kalue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYMHBI: CKOPOCTh, BpeM,
paccTosHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aIUCH, CXEMBI, TA0IHIBI, 0003HAYCHUS IPU PEUICHNH 3a/1a4.

Ilonp30BaTbCsd OCHOBHBIMM €AVMHMIIAMH U3MEPEHUS: LIEHBI, MACChl, PaCCTOSIHUS, BDEMEHH, CKOPOCTH,
BbIpaXkaTh OJHU €IMHUIIbI BEJIMUNHBI YEPE3 APYTHUE.

W3BnexaTh, aHATU3UPOBaTh, OLIEHUBATh HHPOPMALINIO, TIPEACTABICHHYIO B Ta0/ule, Ha CTOIO0YATON
Juarpamme, MHTEpIpEeTHPOBATh IPE/ICTABICHHBIE IaHHbIE, NCII0JIb30BaTh JaHHbIE IIPU PELICHUH 3a/1a4.

Harasinnasi reomerpust

[Tonb30BaTbcs reOMETPUUECKUMHU MOHSITUAMU: TOUYKA, IPAMasi, OTPE30K, JIyd, Yroji, MHOTOYIOJIbHUK,
OKPYXHOCTB, KPYT.

[lpuBoauTe TpHMEpPHl OOBEKTOB OKPYKAIOMIETO MHpa, HUMEImuX (OpMy  H3YYEHHBIX
reoMeTpuueckux Guryp.

Hcnonp30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO C YIJaMH: BEpIIMHA, CTOPOHA, C MHOTOYIOJbHUKAMU:
yTOJI, BEPIINHA, CTOPOHA, IMarOHallb, C OKPYKHOCTBIO: PayC, JUAaMETP, LUEHTP.

N300pakaTh M3y4eHHBIE TE€OMETpHUYecKHe (GUTYphl Ha HEIMHOBAHHOM M KJeT4aTtoil Oymare c
MTOMOUIBIO [IUPKYJISl ¥ IMHEUKH.

HaxoauTh JUIMHBI OTPE3KOB HEMOCPEJCTBEHHBIM H3MEPEHHEM C IIOMOIIbIO JIMHEHKH, CTPOUTH
OTPE3KH 3aJaHHOM JUIMHBL; CTPOUTH OKPY>KHOCTbD 3aJaHHOTO Paguyca.

Hcnonp3oBaTh CBOWCTBA CTOPOH M YIVIOB MPSMOYrOJbHUKA, KBajpara s UX IOCTPOEHHS,
BBIUMCJICHMSI IUIOIAAN U IEPUMETpA.

Bbuncnare mepuMerp W IUIOMIAAL KBajapaTa, TNPSMOYroilbHHKA, (GUTYp, COCTAaBICHHBIX W3
NpSMOYTOJIbHUKOB, B TOM 4Hciie GUryp, n300pakxE€HHBIX Ha KiIeT4aToil Oymare.

[lonb30BaTbcs OCHOBHBIMM METPUYECKMMHU E€IUMHHUIIAMHM HM3MEPEHHUs JUIMHBI, IJIOLIAAH; BBIpaXkaTb
OJIHU €IVHMIIBI BEJIMYUHBI YEPE3 IPYTHE.

Pacno3naBate mapaiienenuresn, KyO, MCIOIB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
U3MEPEHNUs, HAXOAUTh U3MEPEHUs Mapauleienunesaa, Kyoa.

Boruncnsate 00b€M Ky0a, mapasuienenunesia o 3aJaHHbIM U3MEPEHHUSM, M0JIb30BaThCs €IUHUIIAMU
U3MepeHus oobEMa.

PemaTth HecoKHBIE 3a/1a4M HA U3MEPEHUE T'€OMETPUUECKUX BEJIMUMH B IPAKTUYECKUX CUTYalHsIX.

K xonyy obyuenus 6 6 knacce obyuarowuiicsi noayuum cieoyiouwjue npeomMemnbvle pesyibmamyl.

Yucia v BbIYMCTCHUS

3HaTh U MOHMUMATh TEPMMHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJAMHU YUCEN U CIOCO0AMM UX 3aIHCH,
MEPEXOIUTH (€CIIM ATO BO3MOXKHO) OT OJHON ()OPMBI 3aIHCH YHCIIA K JPYTOM.

CpaBHMBaTh M YHOPSIOYMBATH LEJIbIE YKCIA, OOBIKHOBEHHBIE M JIECATHUYHBIE IPOOH, CPaBHHUBATH
quclla OJTHOTO U pa3HbIX 3HAKOB.

BbInonHATE, coueTas yCTHbIE U MUCbMEHHbIE PUEMBI, apu(MeTHUECKUE AEHCTBUS C HATYypaJIbHBIMU
U TeJIBIMU YHCIIaMH, OOBIKHOBEHHBIMH H IECITHYHBIMU JAPOOSMHU, MOJIOKUTEITFHBIMU U OTPULIATEIEHBIMU
YHCIIAMHU.

BbruMcnsaTe 3HAYEHWS YWCIOBBIX BBIPAKEHUH, BBINOJHATH HPUKUAKY W OLIEHKY pe3yJibTara
BBIYUCIICHUH, BBIIOIHATH MPeoOpa30BaHus YMCIOBBIX BBIPAKEHUH Ha OCHOBE CBOWCTB apHU(PMETHUECKUX
JIEUCTBUM.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSIMON ¢ COOTBETCTBYIOILUM €1 UMCIIOM M M300paXkaTh yuciia
TOYKAMH Ha KOOPJMHATHOM NPSMOM, HAXOUTh MOJYJIb YUCIIA.

CoOTHOCUTH TOUKH B IPSAMOYIOJIbHON CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TON TOUKHU.

OKpyrJIsTh Lejble YUcaa U JeCATUYHbIE P00, HAXOAUTh NPUOIMKEHUS YUCET.

YucnoBbie 1 OyKBeHHbIE BHIPAKECHHUS

[lonumats 1 ynotpeOasiTh TEPMUHBI, CBA3aHHbBIE C 3aIIUCHI0 CTENIEHHU YUCIIa, HAXOAUTh KBaApaT U KyO
YKCJIa, BBIYUCIIATH 3HAUEHUS YACIIOBBIX BBIPAKEHUH, COACPKAILIUX CTEIICHU.

[lonb30BaThcs MpU3HAKaMHM  JIEIUMOCTH, pPACKIaJbIBaTh HATypajbHbIE YHCIa Ha MPOCTbIE
MHOKUTEIH.

[Tonb3oBaTbes MacITaboM, COCTABIISTH IPOMOPLIUU U OTHOLLIEHUS.
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Wcnonp3oBaTh OykBbl i1 OOO3HAUYEHHS YHCEI NPU 3aMUCH MATEMaTHUECKUX BBIPAKECHUMH,
COCTaBJIATh OYKBEHHbIE BBIpAXEHUS M (DOPMyJbl, HAXOAUTh 3HAYEHHUsS OYKBEHHBIX BbIpaXKEHUM,
OCYIIECTBIISIS HEOOXOIMMBIE TIOJICTAHOBKH U MPE0Opa30BaHMUsL.

HaxonnuTh Hen3BeCTHBIN KOMIIOHEHT PaBEHCTBA.

Pemienne TekcToBBIX 32124

Pemrate MHOTOIIAroBble TEKCTOBBIE 331a4l apU(PMETHUECKUM CIIOCOOOM.

Pemath 3a1aum, CBS3aHHbBIE C OTHOIIEHHUEM, ITPONIOPLIMOHAIBHOCTHIO BETMYHH, NIPOLIEHTAMHU, PEIIaTh
TPU OCHOBHBIE 3a/1a4M Ha IPOOU U MPOLIEHTHI.

Pemats 3amaum, copaep)kalue 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIUYMHBI: CKOPOCTh, BpeM,
paccTosiHMe, 1IeHa, KOJIMYEeCTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpeMsl, 00BEM pabOThl, UCHONb3YS
apupMeTHUeCKue  JCWCTBUS,  OLEHKY, TPUKUAKY, T[OJIb30BaThCS  CAMHUIAMH  H3MEpPEHUs
COOTBETCTBYIOLINX BEJINYHH.

CocTaBnsiTh OyKBEHHBIE BBIPAXKEHMSI 110 YCIOBUIO 3aJJa4H.

W3Bnexath nH(OpMaIio, NpeACTaBICHHYIO B Ta0NMLaX, HA JIMHEHHOMN, CTOJIOYAaTOW MM KpyroBOM
Juarpammax, HHTEpIpeTUPOBATh PEACTABIECHHBIE JaHHbIE, UCIIOIb30BaTh JAHHBIE IPU PEILICHUH 3a1a4.

[IpencraBnsaTe HHGOPMAIMIO C TOMOIIBIO TAOIHNL, TUHEHHOM U CTOJIOUATON AUArpamMM.

Harasanasi reomerpust

[lpuBoauTes mpHUMeEpsl OOBEKTOB  OKPYKAIOIIEr0 MHpa, HUMeIIuX (opMy  H3YYEHHBIX
Te€OMETPUYECKUX IIOCKUX U POCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PABHBIX H CHMMETPUYHBIX (HUTY.

N300pakaTh ¢ MOMOILBIO IUPKYJIs, JIMHEHKHU, TpAaHCIIOPTUPA Ha HEJTMHOBAaHHOM U KieT4yaToil Oymare
M3yU4eHHBIE IJIOCKHE TeOMETpHUYeCKUe (PUTyphl U KOH(PHUTypaIuy, CAMMETPUYHbIE (DUTYPHI.

[lonp30oBaThcs TeOMETPUYECKMMHU TOHSTUSIMHU: PABEHCTBO (UIyp, CHMMETpPUs, HCIOIb30BaTh
TEPMHUHOJIOTHIO, CBI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CHMMETPHH.

HaxonuTe BeIMUYMHBI YIJIOB HW3MEPEHHEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbl 3aJaHHON
BEJIMYMHBI, MOJIb30BaThCSI NPU PELICHUM 3aJad IpajyCHOM Mepod YIJIOB, paclio3HaBaTh HAa UYEPTEkKax
OCTPBIN, MPSIMOH, Pa3BEPHYTHIA U TYTIOU YIJIbI.

BbruncnaTe JIMHY JIOMAaHOM, MEPUMETP MHOTOYTOJIbHUKA, IOJIb30BAThCA €IUMHULIAMH H3MEPEHHUS
JUIMHBI, BBIPA’KaTh OJIHU €IMHUIIBI U3MEPEHHS JUIMHBI Yepe3 Ipyrue.

Haxoautsb, ucnonb3yst 4epTEXKHBIE UHCTPYMEHTBI, PACCTOSHUSA: MEXY ABYMs TOYKaMHU, OT TOUKHU J10
NpSAMOH, JUIMHY MYTH Ha KBaJpPaTHOM CETKe.

Bbraucnare miomans GuUryp, COCTaBIEHHBIX U3 MPSMOYTOJBHHKOB, HCIIOJIB30BaTh pa3dMeHue Ha
NPSAMOYTOJIbHUKY, Ha paBHbIE (DUTYpHI, TOCTpaUBaHUE O MPSMOYTOJbHHMKA, MOJIb30BATHCS OCHOBHBIMU
€AMHHUIIAMH U3MEPEHUS IO/, BEIPAYKATh OJHHU €IMHUIBI N3MEPEHUS TUIOIIA U Yepe3 APYyTHe.

Pacno3HaBate Ha MOZENAX M H300paXKEHUSAX MNUPAMUIY, KOHYC, LWIMHApP, HCHOIb30BaTh
TEPMHUHOJIOTHIO: BEPILNHA, pedpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha Ki1eT4aToi Gymare mpsiMOYyroJIbHbIN Napaieaenumnesn.

Bbraucnare 006EM MPSIMOYTOIBHOTO Mapajuieenumesaa, Kyoa, mojib30BaTbCsi OCHOBHBIMU €TUHHIIAMHU
U3MepeHus o0bEMa;

PemaTh HecoKHBIE 3a/1a4M HA HAX0XK/IEHUE TEOMETPUUYECKUX BEJIMYHMH B IPAKTUUYECKUX CUTYALUAX.
K xonyy obyuenus ¢ 7 knacce obyuarowuiicsi noayuum cieoyiouwjue npeomMemnvle pesyibmamyl.

Auredpa

Yuciia 1 BbIYUCICHUSA

BbmonHaTe, coueras yYCTHbIE M IUMCbMEHHbIE MNpUEMBI, apudmMeThyecKkue JeHCTBUS C
paLMOHAIbHBIMU YHCIIAMHU.

HaxoauTth 3HauyeHUs YUCIOBBIX BBIPAXKEHWM, NPUMEHSATh pa3HOOOpa3Hble CHOCOObI W TMPUEMBI
BBIYUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPIKAIIUX OOBIKHOBEHHBIE U JIECTUYHbIE TPOOH.

[lepexonute OT oxgHON (hOpMBI 3amucu YHceNl K Apyrod (IpeoOpa3oBbIBaTh AECATUYHYIO JIpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO IPOOb).

CpaBHUBaTh U YIOPSAI0UMBATh PAllMOHAJIbHBIE YHCIIA.

OxpyryaTh yncia.

BbINOTHATE NPUKUIIKY U OLIEHKY PE3YJIbTaTa BHIUHMCICHUM, OLIEHKY 3HAU€HUN YHCIIOBBIX BhIPAKEHUH.
BBINOAHATE NEUCTBUSA CO CTENIEHSAMHU C HATYPaJbHBIMU [IOKA3aTEISIMU.

[IpuMeHsTh MPU3HAKU JETMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HaTypaIbHBIX YUCEIL.
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Pemlate  mpakTUKO-OPUEHTUPOBAHHBIE  33/lauyd, CBA3aHHbIE C  OTHOLICHUEM  BEJIMYUH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMYMH, NPOLEHTAMM, WHTEPIPETHPOBATh DPE3YJbTaThl PEIIEHUS 3a4ad C
y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUA

Hcnonp3oBaTh airedpandeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B IIPOLIECCE OCBOCHMUS
yueOHOro Marepuara.

Haxoauts 3HaueHns: OyKBEHHBIX BbIpa)KEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1EI0ro BEIPaXKEHUS! B MHOTOWIEH NTPUBEICHUEM MTOJJOOHBIX CIaraeMbIX,
PacKpBITHEM CKOOOK.

BBINONHATE YMHOXKEHHE OJHOYICHA HAa MHOTOWIEH M MHOTOYICHA HAa MHOTOWIEH, IPHUMEHATH
(dbopMyIBI KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBIATh Pa3loKE€HHE MHOIOWIEHOB HAa MHOXKUTENIM C IOMOIIBIO BBIHECEHHUS 3a CKOOKH
00IIer0 MHOXHTEJSI, TPYIIHUPOBKH CIIAraeMBbIX, IPUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOXKECHHUS.

[lpumensaTs npeoOpa3oBaHUs MHOTOYJIEHOB JUIsl PEIIEHHs pasIMYHbIX 3a7ad W3 MaTeMaTHKH,
CMEXKHBIX IIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonp3oBaTh CBOMCTBAa CTeNmeHEl ¢ HaTypadbHBIMH [OKa3aTeNsIMU Uil  IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemats nuHEHbIE ypaBHEHMS C OJHOW IEPEMEHHOM, NIPUMEHsS IIpaBUja Mepexoa OT UCXOJHOTO
YPaBHEHUs K paBHOCWIBHOMY €My. [IpoBepsTS, SIBISIETCS JIM YACIO KOPHEM yPaBHEHHUS.

[IpumensTh rpaduvyeckre METOABI PU PEIICHUH JTMHEHHBIX YPAaBHEHHIA U UX CHCTEM.

[logOupare mnpuMepsl Hap 4YHUCEN, SBIAIOMMXCA pPEIICHUEM JMHEHHOrO0 YpaBHEHHsS C JBYMs
IIEPEMEHHBIMU.

Crpouth B KOOPJAMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHUS C JBYMs IEpEMEHHBIMH,
MOJIB3YACh TpaUKOM, IPUBOIUTH MIPUMEPHI PEIICHUS] yPaBHEHUSI.

Pemate cucteMbl ABYX JTMHEHHBIX YPAaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU, B TOM YHCIIe IpahUUecKH.

CocTaBnsTh M peuiaTh JIMHEHHOE YpPaBHEHHE WJIM CHUCTEMY JIMHEHHBIX YpPAaBHEHUN IO YCJIOBHIO
3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M ITOJIyYE€HHBIM PE3YIIbTaT.

DYyHKUUH

N300paxkaTb Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOILIME 3aJaHHBIM KOOpPJMHATAM, JIy4H,
OTpPE3KH, NHTEPBAJIbI, 3aIIMCHIBATH YUCIIOBBIC TIPOMEKYTKH HA aNreOpandecKoM s3bIKE.

OTMmeuaTh B KOOPAMHATHON IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOMTH TpapuKu
nuHEeUHBIX QyHKIMA. CTpouTh rpaduk GyHKINU y = [X|.

OnuchIBaTh ¢ MOMOUIBIO (PYHKIUI M3BECTHBIE 3aBUCUMOCTH MEX]ly BEJIMUMHAMU: CKOPOCTb, BpeMs,
paccTosiHKE, 1IeHa, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpeMS, 00BEM pabOTHI.

HaxonnTh 3HaueHune GyHKIMK O 3HAYEHHUIO €€ apryMeHTa.

[lonumate rTpaduueckuid crmocod TMpeacTaBICHUS W aHauM3a WHPOPMALWH, U3BICKaThb U
MHTEPIPETHPOBATH MH(POPMALIMIO U3 TPaQUKOB peaIbHbIX MPOLIECCOB U 3aBUCUMOCTEM.

I'eomerpus

Pacno3HaBaTh HM3y4e€HHBIE T'€OMETPUUECKUE (QUTYpbl, ONpEeAeNsATh HUX B3aHUMHOE pPACIOJIOKEHHE,
N300paXkaTh T€OMETPUUECKUE (PUTYPBI, BBIIOJIHATH YEPTEKH M0 YCIOBHIO 3a/1aul. I3MepsATh TMHEWHbIE U
YTJIOBBIE BEIMUYMHBL. Penats 3a1aun Ha BBIYMCIEHUE IJIMH OTPE3KOB M BEJINYMH YIJIOB.

Jlenatp rpyOyr0 OLEHKY JMHEMHBIX M YIJIOBBIX BEJIMYUH IPEIMETOB B peajibHON KU3HHU, pa3MEpOB
NPUPOAHBIX 00BEKTOB. Pa3znuyare pa3mMepsl 3TUX 0OBEKTOB MO MOPSAKY BEIUYHHBI.

CTpouTh 4epTeKU K F€OMETPUUECKHUM 3a/1a4aM.

[lonb30oBaTbes INpU3HAKAMHU DPABEHCTBA TPEYIrOJIBHUKOB, MCIOJB30BaTh IIPU3HAKM M CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

IIpoBOAMTE TOTMYECKHUE PACCYXKACHUS C UCIIOJIBb30BAHUEM I'€OMETPUYECKUX TEOPEM.

[lonp30BaTbCsl NpPHU3HAKAMHM PABEHCTBA NPSIMOYIOJBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM MEJIHAHBI,
IIPOBEAEHHON K TMIIOTEHY3€ IIPSIMOYTOJIBHOIO TPEYTrOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a/1a4.

OnpenensTe NapajuieIbHOCTh NPSMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU CEKYIIas.
OmnpenensaTs napauieNbHOCTh NPSMBIX C IOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSAMOM 110
TOYEK APYrou MPsSMOM.
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Pemrate 3agaun Ha KiaeTyaToit Oymare.

[IpoBOANTH BBIUKCICHHUS U HAXOAUTH YWCIIOBbIE U OyKBEHHBIC 3HAYCHHS YIJIOB B T€OMETPUUYECKUX
3aJadyax C HCIOJb30BAHUEM CYMMBI YTIJIOB TPEYrOJIbHUKOB M MHOTOYI'OJBHHKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH MEPECEUCHUH JBYX MapalIeNIbHbIX MPSAMBIX CeKyIllel. Pemars npaktndyeckue 3amayun
Ha HaXxO0XJIEHUE YTJIOB.

Bnagetr moHATHEM TE€OMETPUYECKOTO MeECTa TOUYeK. YMEThb OIpeAeNsTh OUCCeKTpHUCy yria u
CepeIMHHBIN MEPIEHIUKYISP K OTPE3KY KaK TeOMETPHUECKIE MECTa TOUYCK.

DopMyIHPOBaATH ONPEAETICHUSI OKPYKHOCTH M KPyTa, XOPJbI U THaMeTpa OKPYKHOCTHU, MOJIb30BATHCS
MX CBOWCTBAMH. Y METh MMPUMEHSATh 3TU CBOMCTBA MPH PEIICHUU 3a/1a4.

Bnagetp moHsTHEM ONHCAaHHOM OKOJIO TPEYroJIbHUKA OKPYXHOCTH, YMETh HAXOIUTh €€ IIEeHTP.
[Tonp30BaTbest PakTaMu O TOM, YTO OUCCEKTPUCHI YTIIOB TPEYrOJIbHUKA TIEPECEKAIOTCS B OHON TOUKE, U
0 TOM, YTO CE€peIMHHBIEC MEPIEHIUKYISIPbI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OTHOM TOUKE.

Brnaners moHATHEM KacaTeNbHOW K OKPY)KHOCTH, MOJB30BATHCS TEOPEMOU O MEPIEHANKYISIPHOCTH
KacaTeJIbHOU U paauyca, MpOBEAEHHOTO K TOUKE KaCaHMUS.

[lonp30BaTbcss MPOCTEHIIMMHU T'€OMETPUYECKMMU HEPABEHCTBAMH, MOHUMATh HMX NPAKTUUYECKUN
CMBICTI.

[IpoBOIUTH OCHOBHBIE TEOMETPHUYECKUE MTOCTPOCHUS C MMOMOIIBIO ITUPKYIIS U THHEHKH.

BeposiTHOCTB M CTaTHCTHKA

YuraTth nH(pOpMAIUIO, TPEACTABICHHYIO B TaOIUIIAX, HA TUarpaMMax, MPEJICTaBIATh JaHHBIE B BUJIE
TaOJIUI, CTPOUTH JHArPaMMBbl (CTOJIOMKOBBIC (CTOI0YATHIC) M KPYTOBBIE) TIO MAaCCUBaM 3HAYCHHIA.

OnwuchIBaTh ¥ MHTEPIPETUPOBATH pEAIbHBIC YHCIIOBBIC JaHHBIC, NPEACTABICHHbIC B TaOnHIaX, Ha
JIuarpammax, rpadukax.

Hcnonp30BatTh ISl OMUCAHUS JAHHBIX CTATHCTUYECKHUE XapaKTEPUCTUKU: CpellHee apu(MeTHIecKoe,
MeaHa, HauOoJblllee U HaMEHbIlIee 3HAUCHUS, pa3Max.

Hmets mpencTaBieHHe O CIy4ailHOM W3MEHYMBOCTH Ha TpUMeEpax IeH, (U3UUECKUX BEIHYHH,
AHTPOTNIOMETPUUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O CTATUCTUYECKON YCTONYUBOCTH.

K konyy obyuenus 6 8 knacce ooyuarowuiicsa nonyyum ciedyowue npeomMemHle pe3yibmamol.:

Aunreopa

Yucsia ¥ BBIYHCIEHUS

Hcnonp3oBaTh HayalbHbIE MPEJCTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX UYWCEN JJis CPaBHEHUS,
OKpYTJIEHUS U BBIYMCIICHUH, N300pakaTh 1EUCTBUTEIbHBIE YHCIIAa TOUKAMHU Ha KOOPAUHATHON NPSIMOM.

[IpumeHaTy mMoOHATHE apU(METUYECKOTrO0 KBAJpPaTHOTO KOPHS, HAXOAWTh KBaJApaTHbIE KOPHH,
UCTIONB3Ys MPH HEOOXOAUMOCTH KaJBKYJISTOP, BBIIOJIHATH MPEOOPa30BaHUS BBIPAKEHHUH, COAEpPIKALIIX
KBaJIpaTHbIE KOPHU, UCTIOIB3Ys CBOMCTBA KOPHEH.

Hcnonb30BaTh 3aucy OONBIINX U MAJIBIX YHCEJ C IIOMOIIBIO IECATHYHBIX IpoOeii U cTereHel yncna
10.

Auaredpanyeckue BbIPaKeHH S

[IpyuMeHATh MOHSATHE CTENEHU C ILENbIM IOKa3aTeJeM, BBIMOJIHATh MPeoOpa3oBaHUsl BHIPAKECHHUIA,
COJIEPKAIUX CTETICHH C IeJIBIM MOKa3aTeNIeM.

BBINOTHATE TOXAECTBEHHbIE NPeoOpa3OBaHUS PALMOHAIBHBIX BBIPAXKEHHH Ha OCHOBE MpPaBHI
NeHCTBUI HaJl MHOTOWICHAMH H adreOpanyecKuMu IpoOsMu.

PackiagpiBaTh KBaipaTHBINA TPEXUIIEH HA MHOXKUTEIH.

[IpumeHsTh TpeoOpazoBaHMs BRIPAKCHUHN ISl PEIICHUST PA3JIMYHBIX 337ad U3 MAaTEMaTHKH, CMEKHBIX
NPEIMETOB, U3 PEATTbHOM MPAKTHKH.

YpaBHeHUSs] U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJIpaTHbIE YPAaBHEHUS M DPAIMOHAIbHBIC YpPaBHEHHUs, CBOJSIIMECS K HUM,
CHCTEMBI IBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh mpoOCTEHIINE HCCIEIOBAHUS YpPaBHEHMH M CHCTEM YypaBHEHHMH, B TOM 4HCIE C
NpUMEHeHHEeM Trpaduyeckux MpeacTaBieHnid (yCTaHABIMBaTh, MMEET JM ypaBHEHHE WJIM CHCTEMa
YpaBHEHMH PELICHHUs, €CITU UMEET, TO CKOJIbKO, U Ipoyee).

[lepexoauTh OT CIOBECHOW (GOPMYIUPOBKH 3aladd K €€ anreOpanveckoil MOIETH C TOMOIIBIO
COCTaBJICHUSl YPaBHEHHsI WJIM CHUCTEMbl YpaBHEHUH, HHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJIY4EHHBIA PE3YiIbTaT.
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[IpuMeHATh CBOMCTBA YHUCIIOBBIX HEPABEHCTB JUIs CPABHEHMsI, OLICHKH, pElIaTh JIMHEHHbIC
HEPaBEHCTBA C OJIHOW NMEPEeMEHHOW M MX CHUCTEMBI, J1aBaTh I'paUuecKyl0 HUIIOCTPAIMIO MHOXECTBA
pelIeHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonumaTh W HCHONB30BaTh (YHKIMOHATIBHBIE TOHATUS M S3BIK (TEPMHUHBI, CHMBOJIUYECKHE
0003HaueHMs), ONpeleiiATh 3HadeHWe (QYHKUMU IO 3HAYEHHMIO apryMeHTa, OINpPEeNessiTh CBOWCTBA
byHKIHH 110 €€ TpaduKy.

Crpouts rpaduku 3JeMeHTapHbIX GYHKINN BUA:

y=k/x, y=x2, y=x3,y = x|, y = \X, OIICHIBATb CBOICTBA IHCIOBOH (YHKIH 1O e& TpaduKy.

I'eomeTpus

Pacrio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJBbHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS MX CBOMCTBAMHU
IIPY PELIEHNN T€OMETPUUYECKUX 3a/1ay.

[IpuMeHsTh CBOMCTBA TOUKHU IIEPECEUEHUS MEIMaH TPEYroJibHUKA (LIEHTpa Macc) B pEIICHNUH 3a]1a4.

Bnagetp noHATHEM CpeIHEN JIMHUM TPEYrOJbHMKAa M TpPANCLHH, NPUMEHATh HUX CBOMCTBA IIPU
peuieHun reomerprudeckux 3aaad. [lonb3oBarbest Teopemont daneca U TEOPEMON O MPOINOPLIUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl PEIICHUS TPAKTUYECKUX 3a]ad.

[IpuMeHsTh MPU3HAKK [10100MS TPEYTOJbHUKOB B PELLIEHUN T'€OMETPUUYECKUX 3a/1aY.

Ionw3oBatbes Teopemoit Iudaropa 1i1s pereHus reoMeTpUYecKuX U MpakTUUecKux 3aaad. CTpouTh
MaT€MAaTHYECKYI0 MOJENIb B IPAKTHMYECKUX 3aJadaxX, CaMOCTOSTENBHO JeJaTh 4YEepTEX U HAXOIUTh
COOTBETCTBYIOILIUE JIJINHBI.

Biagers moOHATHAMU CHHYCA, KOCUHYCAa M TaHI'€HCA OCTPOrO yIJa IPsIMOYrOJIBHOIO TPEYIrOJbHUKA.
ITonp30BaTbCs ITUMH MOHATHAMU IS PELICHHS IPAKTUYECKUX 3a/1a4.

Bbraucnare (pa3auyHbBIME CIIOCOOAaMH) IIJIOMIAIb TPEYTOIbHUKA M TUIONIA I MHOTOYTOJIBHBIX (UTYp
(mosp3ysich, TAE HEOOXOAMMO, KalbKyIATOpoM). IIpUMeHATh MoslyueHHbIE YMEHHS B HPAKTHYECKHX
3a/1a4ax.

Bnagetp MOHATMSAMHU BIIMCAaHHOTO W LEHTPAJIbHOIO YIJIA, MCIOJB30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexX1y XOpAaMH (CeKyUIMMH) M yIJle MEXJy KacaTeIbHOW M XOpIOHl NpH pelIeHUH
reOMETPUYECKHX 3a7ad.

Bnagerp NOHATHEM  ONMCAHHOTO  YETHIPEXYrOJbHUKA, IPUMEHSITh CBOWCTBA  ONMCAHHOIO
YETBIPEXYTOJIbHUKA ITPY PEILICHNN 3aa4.

[IpuMeHATh TOJTy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOMTh MaTeMAaTUYECKHE MOJAENN Uil 3ajad
peaqbHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHHEM Noao0us u
TPUTOHOMETPHH (IIOJIB3YSCH, IJI€ HEOOXOAUMO, KaIbKYISITOPOM).

BeposiTHOCTB M CTAaTHCTHKA

W3Bnexatp u mpeoOpa3oBbIBaTh HMHGOPMAIUIO, TPEICTABICHHYI0 B BUAE TaONHUI, IUarpamm,
rpauKoB, IPEICTABIATH JaHHbIE B BUJIE TAOJIUL], JUarpaMM, rpaduKoB.

OnuceiBaTh JaHHbIE C TIOMOIIBIO CTAaTUCTUYECKUX IIOKA3aTeleil: CpelHUX 3HAaYeHU u Mep
paccenBaHus (pa3Max, TUCTIIEPCHsSI U CTaHAAPTHOE OTKIOHEHHUE).

HaxoauTh 4acTOThl YHUCIOBBIX 3HAYEHUH M YacTOThl COOBITHI, B TOM YHCJE IO pe3ylbTaTaM
U3MEPEHUH 1 HaOJIOICHUA.

HaxonuTh BEepOSITHOCTH CITydaifHBIX COOBITHI B OTIBITAX, 3HAast BEPOATHOCTH DJIEMEHTAPHBIX COOBITHH,
B TOM YHCJIE B OIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHUSMHU.

Hcnonb3oBath rpaduyeckne MOJETH: JIEPEBO CIy4alHOTO HKCIIEPUMEHTA, JUarpaMmbl Diliepa,
YHCIIOBas NpsMast.

OnepupoBaTh MOHSITUSIMH: MHOXKECTBO, IMOAMHOYKECTBO, BBINOJIHATH ONEpPALlMU HAJl MHOXKECTBAMU:
o0beIMHEHNE, NepeceueHne, OMOJHEHHE, MEPEeYUCIATh 3JIEMEHThl MHOXECTB, MPUMEHSATh CBOWCTBA
MHO>KECTB.

Hcnonb3oBaTh rpaguueckoe NpeJCTaBICHUE MHOXKECTB M CBA3€H MEXIy HHUMHU s ONUCAHUA
IIPOLIECCOB U ABJICHUH, B TOM UMCJIE NIPU PELICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U KypCOB.

K xonyy obyuenus ¢ 9 knacce obyuarowuiicsi noayuum cieoyiowjue npeomMemmnbvle pesyabmambl.

Auredpa

Yuciia 1 BbIYUCICHUSA

CpaBHUBaTh U YHIOPSAJOYMBATh PallMOHAJIbHBIE U UPPALIMOHAIILHBIE YHCIIA.
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BemmonHATe  apudMeTHUeCKue JCWCTBHS C pAlMOHAIBHBIMU YHCIAMH, COYeTas YCTHBIE U
MUCHbMEHHBIE TPUEMBI, BHITIOIHATH BRIUUCIICHHSI C UPPALIMOHATBHBIMH YHCIIAMHU.

HaxonuTh 3HaueHHs CTETNEHEH ¢ HEeNbIMU ITOKA3aTeIMA M KOPHEH, BBIYMCIIATh 3HAUSHHS YHCIOBBIX
BBIPAYKEHUI.

OKpyrasTh JEUCTBUTEIBHBIC YHWCIA, BBHIMONHATh NPUKUIKY pE3yNbTaTa BBIYMCICHHUN, OLECHKY
YHCIIOBBIX BBIPAKEHUH.

YpaBHeHUs] U HEPABEHCTBA

PemaTs nuHeliHbIe U KBaipaTHbIE YPaBHEHUS, YPABHEHUS, CBOSIIINECS K HUM, IIPOCTEUIIINE TPOOHO-
palroHaIbHBIE YPaBHEHHS.

PemaTh cucTeMbl IBYX TUHEHHBIX YpaBHEHHI C IByMs IEPEMEHHBIMH U CUCTEMBI IBYX YpaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHUE HE SBISCTCS JTMHEHHBIM.

PemaTth TekcTOBbIe 3a7aun anreOpanvdeckuM CrocoOOM C MOMOIIBI0 COCTABJICHUS YpaBHEHUS WM
CUCTEMBI IBYX YPaBHEHHH C IBYMS TIEPEMEHHBIMH.

[IpoBoauTh mpoCTEiiliie HCCIEeOBaHUS YypaBHEHUH W CHCTEM YypaBHEHHWI, B TOM 4YHCIE C
NpUMEHEHHEeM Trpaduyeckux MpeacTaBleHui (yCcTaHABIWBaTh, MMEET JH ypaBHEHHE WJIM CHCTEMa
YpaBHEHUH PEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEe).

Pemrate nMHElHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, M300pa)kaTh pelICHHE HEPaBEHCTB Ha
YHCIIOBOM MPSIMOMA, 3alMCHIBATh PEIICHNE C TTOMOIIIBI0 CHMBOJIOB.

Pemrate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB, BKIIIOYAIONIME KBaJIpaTHOE
HEPaBEHCTBO, U300pakaTh pelIeHNEe CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alMCHIBATh PELICHHE C
MIOMOIIIBI0 CHUMBOJIOB.

Hcnonp3oBaTh HEPABEHCTBA MPH PEIICHUH PA3IMUHBIX 3a7a4.

DyHKUUH

PacrioznaBate (QyHKIMM M3y4eHHBIX BHIOB. [loka3piBaTh CXeMaTHUECKH PACIONOXKEHHE Ha
KOOPJAWHATHOM TUIOCKOCTH TpaduKoB GyHKIMU Buja: y = kx, y =kx + b,y =k/x, y =ax2 + bx + ¢,y =
x3, y=\x, y= |x|, B 3aBUCHMOCTH OT 3Ha4€HUN KOA(P(DUIIUEHTOB, OMMUCHIBATH CBOWCTBA (DYHKITUHA.

Crtpouth ¥ H300pakaTb CXEMaTHUYECKH TpaUKH KBAaIPAaTUYHBIX (YHKIMI, ONMUCHIBATH CBOWCTBA
KBaJIpaTHUHBIX (QYHKIUH 10 X rpaduxam.

Pacno3naBate KBajpaTHuHyl0 (yHKIUIO 10 (opMyne, NPUBOJUTH TNPHUMEPHl KBAaJIPATUYHBIX
byHKIMA U3 peadbHON )XU3HH, (PU3UKH, TEOMETPHUH.

YucJ10BbIE NMOCJI€10BATEIbLHOCTH U NPOTrpPeccuu

PacnioznaBath apudmMeTHUECKYIO M TEOMETPHUUECKYIO ITPOTPECCUU TIPU Pa3HBIX CIIOc00ax 3aJaHMUs.

BBIMONHATE  BBIYMCICHHA C  HCIONB30BaHMEM (GOpPMYIT N-TO  4ieHa apuMETHUecCKO u
reOMEeTPHUECKON MPOTPECCHii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh YIeHBI OCIEI0BATEILHOCTH TOYKAMH HAa KOOPIMHATHOM TIOCKOCTH.

Pemats 3a7a4u, CBSA3aHHBIE C YUCTIOBBIMU MOCIIEI0BATEIHLHOCTIMH, B TOM YHCIIE 3a/Ia4H U3 peaTbHOU
KHU3HH (C MCIIONIB30BaHUEM KaJIbKYIISATOPa, IU(POBBIX TEXHOIOTHIA).

I'eomeTpus

3HaTh TPUTOHOMETPHYECKHE (YHKIHMU OCTPHIX YIJIOB, HAaXOAHTh C WX TOMOIIBIO pa3IHYHbIE
AIIEMEHTHI MPSMOYTOJIBHOTO TPEYTrOJIbHUKA («PEIIeHne MPSIMOYTOJIBHBIX TPEeYTroiabHUKOBY). Haxonuts (c
MOMOIIBIO KAIBKYJISITOPA) IITMHBI U YTIIBI TSI HETaOIMYHBIX 3HAYCHUH.

[Tonb3oBaTbes (popmynamMu TMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKHM TOXKIECTBOM JUIS
HAXOXKICHHUS COOTHOIICHUI MEXTy TPUTOHOMETPHYECKUMH BEITMUYNHAMH.

Hcnonb30BaTh TEOpEeMbl CHHYCOB U KOCHHYCOB JUIsl HAaXOXAEHHUS PA3JIMYHBIX HIIEMEHTOB
TPEYroJibHUKA («PEIICHNUE TPEYTOIBHUKOBY), IPUMEHSATh UX TPU PEIICHUN T€OMETPUIESCKHX 3a/1a4.

Brnaners nmonsTussMM mpeoOpa3oBaHusl MOJO0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYP.
[Tonp30BaThCsl CBOMCTBAMH TIOA0OHS POU3BOIBHBIX (PUTYP, YMETh BBIUUCIIATH UTMHBI M HAXOJWUTH YIJIbI
y nogoOHbIX ¢uryp. IIpuMeHsATh cBoiicTBa moJo0Ms B NPAaKTUYECKUX 3a7adyax. YMETh IPHUBOAUTH
IIPUMEPHI TO00HBIX PUTYp B OKPYKAIOIIEM MUpE.

[lonp30BaTbesl TEOpEMaMu O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEACHUN OTPE3KOB CEKYILIHX, O
KBaJpaTe KacaTeIbHOM.
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[Tonb30BaThCs BEKTOpaMU, MOHMUMATh MX T€OMETPUYCCKUN U (DU3UUECKHN CMBICH, MPUMEHSITh UX B
pEIIeHUN TeOMEeTpUYEeCKuX W Qu3ndeckux 3anad. [[puMeHsATh cKalspHOE MPOU3BEJCHHE BEKTOPOB IS
HaXOXJACHUS JUIMH U YIJIOB.

[Tonp30BaThCst METOAOM KOOPJMHAT HA IJIOCKOCTH, IPUMEHATH €r0 B PEIIEHUH I€OMETPUUECKUX U
IIPaKTUYECKUX 3a/1a4.

Bnagers noHATHSIMU MPAaBUIBHOTO MHOTOYTOJIbHUKA, JIMHBI OKPYKHOCTH, JJIMHBI 1YTH OKPYKHOCTH
Y paJdaHHON MEphl yria, yMETh BBIUHMCIATH IUIONIA[b Kpyra M ero yacreu. [IpumeHsaTh monydeHHbIe
YMEHUS B IPAKTHUECKUX 3a7a4ax.

Haxonuth ocu (Miau UEHTPBI) CUMMETpUM (UTYpP, TPUMEHSTh JBUKEHHUS TUIOCKOCTH B MPOCTEUIINX
ClIyYasx.

[IpuMeHATh TONYyYECHHBIE 3HAHHMS HAa IMPAKTUKE — CTPOUTh MATEMATHYECKHE MOJENIU Uil 3a7ay
peanbHON JKM3HM W TPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHHS C TNPUMEHEHHEM TMOJ00us U
TPUTOHOMETPHUYECKUX (QYHKIUH (MTOJIB3YSCH, I/1€ HE00X0IUMO, KAIBKYIATOPOM).

BeposiTHOCTB M CTaTHCTHKA

N3Bnekats u mipeoOpa3oBbIBaTh WHPOPMAIIUIO, MPEACTABICHHYIO B PA3IMYHBIX HCTOYHUKAX B BUJIC
Tabnuil, AuarpamMm, rpaduKoB, IPEICTaBIsATh JaHHBIE B BUJE TaOIUIl, JUarpamMmm, rpaduKos.

Pemrate 3amayn  OpraHM30BaHHBIM NepeOOpPOM BapHaHTOB, a TaKKe C HCIOJIb30BaHHEM
KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONuUCaTeNIbHBIE XapaKTEPUCTUKHU JJIsi MACCMBOB YHMCJIOBBIX JaHHBIX, B TOM YHCIE
CpeIHHE 3HAUEHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acTOThl 3HAYE€HHUW M YACTOTHI COOBITHS, B TOM YHCJE TOJB3YACh pPE3yJbTaTaMu
MIPOBEIEHHBIX U3MEPEHUI U HAOTIOCHHIA.

HaxoauTh BEpOSTHOCTH CIIY9aiHBIX COOBITHI B HM3yYCHHBIX OIBITaX, B TOM YHCIE B OIMbBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITUSAMH, B CEPHUSIX HCIBITAHUI 1O MEPBOro ycrexa, B Cepusx
UcIbITaHUu bepHyiu.

NMmetsb npeacTaBieHre 0 CIy4ailHOW BEJIMYMHE U O PACIIPEACIICHUH BEPOATHOCTEN.

Nmets npencraBineHre o 3aKOHE OOJBIINX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIIydailHOM
M3MEHUYUBOCTH U O POJIU 3aKOHA OOJIBIINX YUCEIN B MIPUPOJIE U OOIIECTBE.

16



TemaTu4yeckoe MIIAHUPOBAHUE

5 KJIACC
B ToM uncne Ha
KomnuectBo | KonmnuectBo
KOHTPOJIbHBIE U
No HaumenoBanue 4acoB 10 4acoB 10
. o MPAKTHYECKHE 20P
n/n pazzenos TUIIOBOU paboueit paboTHL
MporpamMme | Mnporpamme
porp porp K. D mp. p.
HarypanbHsle
| | mcna. JleiicTBHS C 13 13 1
HATypaJIbHBIMH
YUCIAMHU
Harngnnas
2 | reometpus. JIunun 12 12 2
Ha TJIOCKOCTH
3 OOBIKHOBEHHBIC 48 48 1
apobu
Harnsannas but6mmoreka [IOK
4 | reomeTpus. 10 10 1 https://m.edsoo.ru/7f4131ce
MHOroyrojibsHUKH
5 Hecstuunbie 38 38 1
apobu
Harnannas
6 | TeomMeTpusL. Tenaun 9 9 1
¢burypsl B
MIPOCTPAHCTBE
7 [ToBTOpEHME N 10 10 1
0000meHue
Hroro 170 170 4 4
6 KJIACC
B ToM unciie Ha
KomuuectBo | KonnuectBo
KOHTPOJIBHBIE 1
Ne HanmenoBanue 4acoB 10 4acoB 10
. . [IPaAKTUYECKUE 50P
/11 pazzenoB TUITOBOU paboueit paBoTE!
mporpaMMe | mporpamme
porp porp K. P p. p.
1 HarypanbsHbie 30 30 1
yucia
Harnsanas
5 | TeomeTpHs. 7 7
IIpsimble HA
TJIOCKOCTH but6mmoreka [IOK
3 | Ipobu 32 32 1 1 https://m.edsoo.ru/7f414736
Harnannasa
4 | reomeTpus. 6 6 1
Cummetpust
5 Beipaxenus ¢ 6 6
OyKBamMu
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Harnannasa
g | reomeTpus. 14 14 1 1
Durypsl Ha
TIJIOCKOCTH
[TonoxxurenpHbIE U
7 | oTpULIATEIbHBIC 40 40 1
qucia
[IpencraBnenue
8 JAHHBIX 6 6 !
Harnsgnas
reoOMeTpHusl.
? @urypsl B ? ? !
MIPOCTPAHCTBE
[ToBTOpEHME,
10 | 0600mIEeHNE, 20 20 1
CUCTeMaTH3alHsI
Hroro 170 170 5 5
7 KJIACC
B Tom uncie va
KonunuectBo | KonuuecTBo
Ne HanmeHoBanue 4acoB 10 4acoB 10 KOHTPOJILHEIC U
/o pazzenos TUIIOBOM paboueit TPAKTIHCCKUE 0P
paboThl
porpaMMe | mporpamme K. p ‘ . p.
AJITEBPA
Uucna u
BBIYHCIICHHUS.
! PannonaneHbie 25 25 !
qucia
Anrebpanueckue
2 BBIPAXKECHHUS 27 27 ! bubnmnoreka [JOK
YpaBHeHUs U https://m.edsoo.ru/7f415b90
3 HEPaBEHCTBA 20 20 !
4 Koopaunats! u 24 4 1
rpaduku. OyHKIIH
IloBTOpEHue u
> 00001eHne 6 6 1
Htoro 102 102 5 0
I'’EOMETPUA
[IpocTetimue
r€OMETPUUECKHE
burypsl 1 ux
1 | cBoiicTBa. 14 14
N3mepenue
reOMETPUUYECKHUX bubnnorexa [IOK
BEJIMYUH https://m.edsoo.ru/7f415e2e
2 | TpeyroapHUKH 22 22 1
IlapautensHbie
npsiMble, CymMMa
3 yII0B 14 14 1
TpPEeYroJbHUKa
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OKpy>XHOCTb U
4 | P 14 14 1
['eomeTpuueckue
MMOCTPOCHUS
5 [loBTOpEHUE, 5 4 4 1
000011eH1e 3HAHUI
Uroro 68 68 4 0
BEPOATHOCTH U CTATUCTUKA
1 [IpencraBnenue 7 7 )
JTAHHBIX
) OnucarenpHast ] ] 1
CTaTHCTHKA
3 Cnyyaitnas 6 6 1
W3MEHUYUBOCTD
4 ?Bfgssne B TCOpHIo 4 4 bubnmorexa [IOK
b https://m.edsoo.ru/7f415fdc
BepositHOCTB 1
5 | 1acrora 4 4 1
CIIy4aifHOTO
COOBITHS
O6o06ueHue,
6 | cucremaTuzanus 5 5 2
3HAHUU
Hroro 68 68 2 5
NTOI'O 204 204 11 5
8 KIIACC
B tom uncrne
KonuuectBo | KonuuecTBo Ha
KOHTPOJIbHBIC
Ne HanmveHnoBanue 4acoB 10 4acoB 10 " 30P
n/n pazzenos TUIIOBOM paboueit
porpaMMe | Imporpamme HpaKTIHECIIE
p paboThI
K. D ‘ mp. p.
AJITEBPA
Yucna u
1 | BBIUMCIICHUS. 15 15
KBagparasle KOpHU
Yucna n
5 | BITHCTEHUS. 7 7
CreneHb ¢ 1eTTbIM
MoKa3arejaemM
Anrebpanueckue bubnuorexa LIOK
3 | BbIDAKCHHUS. 5 5 1 https://m.edsoo.ru/7f417af8
KBagparublit
TPEXWIECH
AnreOpanyeckue
BBIPXKEHUS.
4 AnreOpanyeckas 15 15 !
JIpoOb
S | YpaBHeHus u 15 15 1
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HEPaBEHCTBA.
KBagparusie
yYpaBHEHUS

YpaBHeHus U
HEPAaBEHCTBA.
Cucremsl
ypaBHEHUH

13

13

YpaBHeHusa u
HEpaBEHCTBA.
HepaBeHnctBa

12

12

OyHKIIHH.
OCHOBHBIE TOHATHSA

5

@yHKIUU.
Yucnosele GpyHKINU

9

10

[ToBTOpEHUE N
0000111eH1Ee

6

HUrtoro

102

102

'’EOMETPUA

YeThIpEXYroJIbHUKHI

12

12

Teopema daneca u
Teopema o
MIPOMOPIIUOHATIEHBIX
OTpe3Kax,
moxo0HbBIE
TPEYrOJTbHUKH

15

15

ILtomane.
Haxoxneuue
IUIOIIaaei
TPEYTrOJIbHUKOB U
MHOT'OYTOJIbHBIX
¢buryp. [Tnomaan
110J100HBIX (pUryp

14

14

Teopema IMTudaropa
U Havasa
TPUTOHOMETPUHU

10

10

VTaml B
OKPY>KHOCTH.
Brmcannsie n
OIMCaHHbBIE
YETHIPEXYTOJIbHUKH.
KacarenabHbIe K
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEH

13

13

[ToBTOpEHME,
000011IeHIE 3HAHUI

4

4

1

bubmnorexa [IOK
https://m.edsoo.ru/7f417¢18

Hroro

68

68

6

0

BEPOAT

HOCTb M CTATUCTUKA

[ToBTOpEHUE Kypca
7 xnacca

4

4

OnucarenpHas
CTaTUCTHUKA.

4

4

but6mmoreka [IOK
https://m.edsoo.ru/7f4171b2
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PacceuBanue
JIAHHBIX
3 | MHoXecTBa 4 4
BepositHOCTB
4 | ciyyaiiHOTO 6 6 1
COOBITHSA
5 Brenenue B Teoputo 4 4
rpa¢os
6 Cnyyaiinble ] ]
COOBITHSA
O0o0O1enue,
7 | cucrteMatu3anus 4 4 2
3HaAHUMU
Htoro 34 34 2
HUTOI'O 204 204 13
9 KJIACC
B Tom uucine
KonuuectBo | KonuuectBo Ha
KOHTPOJIbHBIE
No HanmenoBanue 4acoB TI0 94acoB TI0 " S0P
n/m pas3zenos THITOBOM paboueit
mporpamMme | mporpamme MPAKTHHICCRIE
paboThI
K. p \ p. p.
AJITEBPA
Yucna u
| | BrMCICHMA. 9 9
JleficTBUTEIIbHBIC
qucia
YpaBHeHus U
5 | HepaBeHCTBa. } 14 14 1
VYpaBHeHus ¢ ogHOM
MIEPEMEHHOMN
YpaBHeHus u
HEpaBEHCTBA. 14 14 1
’ CGI:/IpCTCEI:VIBCI y;aBHeHI/Iﬁ Bubmiorexa LIOK
https://m.edsoo.ru/7t419d08
YpaBHeHus u
4 | HEpaBEHCTBA. 16 16 1
HepaBeHnctBa
5 | OyHKIMHA 16 16 1
6 Yucnosslie 15 15 1
MTOCJICIOBATEIIBHOCTH
[ToBTOpEHUE,
7 000011IeHHE, 18 13 1
CHCTEMaTH3aIIH
3HAHUU
Hroro 102 102 6 0
I'EOMETPUS
1 Tpuronomerpus. 16 16 1 bubmmorexa [IOK
Teopembl KOCHHYCOB https://m.edsoo.ru/7f41al2c
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U cuHycoB. Pemienue
TPEYrOJILHUKOB

[IpeobpaszoBanue
nogo0us.

2 | Merpuueckue
COOTHOILIEHUS B
OKPY>KHOCTH

10

10

3 | Bekropsl

12

12

JlexapToBbl
4 | KOOpIUHATHI HA
IUIOCKOCTH

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JlmuHA OKPYKHOCTH
Y TUIOLIAb KpyTa.
Brrancaenue
IUIoIIaaei

JBrxenus
IIJIOCKOCTH

[ToBTOpEHHUE,
0000111eH1E,
CHCTEMATHU3ALIUSL
3HAHUU

HUrtoro

68

68

6

BEPOATHOCTD U CTATUCTHUKA

[ToBTOpenue kypca 8
KJlacca

4

4

DJIeMEHTHI
KOMOHWHATOPHUKHU

4

4

I'eomeTrpuueckas
BEPOSITHOCTh

HUcnerranns
bepnymnu

Cnyyaitnas
BEJIMYMHA

O0o0Ommenue,
KOHTPOJIb

10

10

bu6nuorexa LIOK
https://m.edsoo.ru/7f41a302

Hroro

34

34

UTOI'O

204

204
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