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COIAEPKXAHUE OBYYEHUA

5 KJTACC HarypaJjibHble YHCJIA U HYJIb

Hatypansnoe wumcno. Psa HarypanpHbix uuncen. Ywucno 0. H3o0paxenue
HATypaJbHBIX YHCEJl TOUKAMHU HAa KOOPJAUHATHOM (YUCIOBOM) MPSIMOM.

Ilo3unnoHHas cucremMa cuucieHusd. Pumckas HyMmepanus Kak [Opumep
HEIO3ULIMOHHOMN CUCTEMBI CUUCIIEHHUS. JlecaTUYHasl CUCTEMA CUUCIICHHUS.

CpaBHeHME HATypaJbHBIX YHCEJ, CPABHEHHE HATypAJIbHBIX YHCEI C HYJIEM.
Cnoco6s1 cpaBHeHus. OKpyTrieHrne HaTypaabHbIX YUCET.

Ciio)keHre HaTypalibHBIX YHCEJI, CBOMCTBO HYJIA MpPHU CIOKEHUU. BblunTaHue kak
JercTBHE, O0OpaTHOE CIIOKEHUIO. YMHOXKEHHUE HATYpaJbHBIX YUCEJ, CBOMCTBA HYJS W
eIUHUIIBI TIpU yMHOXEHWHU. JleneHue Kak JelcTBUe, OOpaTHOE YMHOXXEHUIO.
KomnoneHTs! neiicTBui, CBsA3b MeXay HUMU. [IpoBepka pesynbTaTta apudMEeTHIECKOTO
nencTBud. llepeMecTUTENbHOE M COYETATENIbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS H
YMHO>KEHHS, PacIpeIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonb3oBanue OykB 11 00O3HAUEHHS HEM3BECTHOI'O KOMIIOHEHTa U 3alKCH
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

Jlenurenn U KpaTHBIE YKCIIA, PA3JI0KEHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeJIEM. 3alHCh YHCIA B BUJIE CYMMbI pa3psiaHbIX
Cl1araeMaix.

HucioBoe BbIpaxeHWE. BblunCieHHE 3HAUYCHUN YKCIOBBIX BBIPAXKEHUM, MOPAIOK
BBITIOJIHEHUSL ACUCTBUU. VICIIONB30BaHME NpPU BBIYUCICHUSAX MEPEMECTUTEIBHOIO H
COUYETATENIbHOTO CBOWCTB (3aKOHOB) CJIOKEHUS M YMHOXEHUS, PaCIpeIeIuTeIbHOIO
CBOWCTBAa YMHOXKECHUS.

Jpodu
IIpencraBnenne o ApoOM Kak CIOCOO€ 3amMCH 4acTH BeIMIUHBI. OOBIKHOBEHHBIC

npo6u. IlpaBunbHble W HempaBwiIbHBIE ApoOu. CwmemaHHas ApoOb, MPEICTaBlICHUE
CMEIIaHHOW ApOoOU B BHUJIEC HEMPABUIHHOW APOOM M BBIACICHUE IEJIOW YaCTH YUCIIA U3
HEempaBwIbHOW JpoOu. M300paxkeHue apoOelt TOYKAaMH HA YHUCIOBOW MPSIMOM.
OcHoBHOe cBoiicTBO apobu. Cokpamienue apodeit. [IpuBegenue apodw K HOBOMY
3HameHarento. CpaBHEHHE IpOOei.

Cnoxenue U BbIUMTAaHUE JpoOeil. YMHOXEHHWE U JleJieHue JApoOeH,
B3aMMHOO00OpaTHbIC 1poOu. HaxoxaeHre yacTu 1eJIoro U 1eJIOro Mo €ro YacTH.
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Hecatuunas 3anuck JapoOeit. IlpencraBneHue necatTuduHod JpoOW B BHUJC
0ObIKHOBEHHOH. M300pakeHHne AECATUYHBIX APOOEH TOUYKAMU HA YHMCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTnyeckue ACUCTBUS C NECATUYHBIMU ApoOSIMU. OKpYTIICHHE TECATUUHBIX
TpOOeH.

Pemmenne TeKCTOBBIX 3a/1a4

Pemienrie TekcTOBBIX 3adad apudmeTudeckum crocoOoM. PeleHue moruueckux
3aia4. Pemenne 3amay nepebopomM Bcex BO3MOXKHBIX BapuaHTOB. Mcronb3oBaHue mpu
pelieHnu 3aa4 TabuIl U CXEM.

Pemenue 3anau, comepkamux 3aBUCUMOCTH, CBA3BIBAIOIIME BEJIUYHUHBI: CKOPOCTD,
BpEMs, PACCTOSIHUE, IIE€HA, KOJHUYECTBO, CTOMMOCTh. EJMHUIBI W3MEpPEHUs: MAacChl,
00béMa, 1IEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTU. CBSA3b MEXY CAMHUIIAMHA U3MEPEHUS
Ka)K10M BEJIUYHUHBI.

Perienrie OCHOBHBIX 3aJ1a4 Ha JIPOOH.

Hpe}ICTaBJIGHI/Ie JaHHBIX B BUJC Ta6J'II/III, CTOJIOYATHIX AuarpamMm.

Harnsignas reomerpust
Harnsgaeie npencraBiaeHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,

Jqyd, YroJji, JIOMaHasi, MHOTOYTI'OJIbHUK, OKPYXHOCTb, Kpyr. Yroi. Ilpsmoii, ocTpsbli,
TYIIOW U Pa3BEPHYTHIN YIJIbI.

JlniHa oOTpe3ka, METPUYECKUE E€IWHUIBI UIMHBL. JlJIMHAa JIOMaHOM, NEPUMETP
MHOTOyroJjibHHKa. VI3MepeHre U nocTpoeHue yrioB ¢ MOMONIbI0 TPAHCIIOPTHUPA.

Harnsanuele mnpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
pSIMOYTOJILHUK, KBAJpAaT, TPEYTOJIbHUK, O PABEHCTBE (hUTYP.

N3o06paxxenne ¢uryp, B TOM umciae Ha Kietdarod Oymare. Iloctpoenue
KoH(pUTypanuii M3 YacTed NpsSMON, OKPYKHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare.

Hcnonp3oBanue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbBHUKA, KBApaTa.

[[nomane OpsAMOYTrOJbHMKA UM MHOT'OYTOJIbHUKOB,  COCTaBJIEHHBIX u3
MPSIMOYTOJILHUKOB, B TOM 4wmcle (uryp, m300paxEHHBIX Ha KIeT4aToW Oymare.
Enununel uamMepeHust miomaum.

Harnsgnele mpeacTaBieHUs O MOPOCTPAHCTBEHHBIX (QUIypax: MNPSIMOYTOJIbHBIN
napajienenunen, Kyo, MHororpaHHukd. M300pakeHne MpOCTEUIINX MHOTOTPAaHHUKOB.
Pa3sépTku kyOa u napamienenunena. Co3nanue Mojeliell MHOTOrpaHHUKOB (U3 Oymary,
MPOBOJIOKM, IJIACTUIMHA U Jpyrux MarepuaioB). OObEM MNPSIMOYTOJIBHOIO
napasienenuneaa, Kyoa. Enunuiisl usmepenust oobeéma.

6 KIIACC
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HartypanbHblie yuciaa

Apudpmernyeckue JAEUCTBUS € MHOTNO3HAYHBIMM HATypajJbHBIMU  YHUCJIAMH.
YucrioBble BBIpaXKEHUs, MOPSIOK JIEUCTBHUI, MCHOJIb30BaHHE CKOOOK. Vcmonb3oBaHue
IIPU  BBIYUCIEHUAX IEPEMECTUTEIBHONO M COYETATEIbHOIO CBOMCTB CJOXKEHHUS H
YMHOKEHUS, PACIPENEIUTEIBHOIO CBOMCTBA YMHOXKEHMSA. OKpyrieHrne HaTypaJbHBIX
YHUCEN.

Jenutrenu M KpaTHbIE 4ucia, HAUOONBIIMA OOIIMHA JEeTuTeNb U HauMEHbIEe
oO1uree kpaTHoe. [lenMMocTh CyMMBbI U ITpou3BeeHus. JleneHne ¢ OCTaTKOM.
podu

OObIKHOBEeHHasi JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalleHue JIpoOeil.
CpaBHeHue M ymopsijourMBaHue ApoOeil. Pemienue 3amady Ha HaXOXACHUE YacTH OT
[EeJOro M 1eJoro mo ero 4actu. J[[poOHoe uuciao Kak pe3ynbTar JIeJIeHUs.
[IpencraBienue necaTUYHON ApoOM B BHJIE OOBIKHOBEHHOW IIPOOM M BO3MOXHOCTH
npe/CcTaBleHus: OOBIKHOBEHHOM NpoOu B BuUAE JecATUYHOM. JlecsiTuuHbie NIpoOu U
MeTpuueckas cuctema mep. ApudmeTndeckue AEHCTBUS U YUCIIOBBIE BBIPDAKEHHS C
OOBIKHOBEHHBIMU U JIECITUUHBIMU JAPOOSIMU.

OtHomienue. [lenenme B JaHHOM  OTHOWIEHWH. MacmTab, TPOMOPIUS.
[IprmeHenue mponopuui py pelIeHuy 3a1ad.

ITonaTue npoueHrta. BpluncieHre mpoueHTa OT BEJIWYMHBI U BEJIWYMHBI 1O €€
NpOIEHTY. BbIpakeHHe MPOLEHTOB MAECATHYHBIMU JApoOsimu. Pemenue 3amad Ha
IPOLEHTHI. BrIpakeHME OTHOLICHUS BEJIMYMH B IIPOLICHTAX.

IMoso:kuTEIbHBIE U OTPUIIATEIbHbIE YHCJIA

[TomoxxutenbHble W OTpULaTENbHbIE YHcaa. llenple uywmcna. Mopaynbs 4wucina,
reoOMETpHYECKass HWHTepHpeTanus MOAyJas 49ucia. M3oOpakeHwe 4Yucen  Ha
KOOpJMHATHOM mpsiMoii. YrcioBbie TpoMexxyTku. CpaBHeHHE yucen. ApudmeTrnaeckue
JNEVCTBUSL C MOJOKUTEIIbHBIMU U OTPUIATEIbHBIMU YHCIIAMH.

[IpssMmoyronpHasi cucremMa KOOpPAMHAT HA IUIOCKOCTH. KoOopaWHAThl TOYKM  Ha
IJIOCKOCTH, abcmmcca W opawHaTta. [locTpoeHwe Todek W (GUTYp HA KOOPIAMHATHOM
IIOCKOCTH.

BykBeHHbIE BBIpaKeHU

[Ipumenenue OykB sl 3alIMCHM MaTeMaTUYECKUX BBIPAXKEHUNW U MPEIJIOKECHUI.
CaoiictBa apudmernyeckux JelcTBUN. DByKkBeHHbIE BBIPAXKEHHSI W  YHUCJIOBBIC
MOJCTAHOBKU. DyKBEHHBIE pPAaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyiabl MEpUMETpPA M IUIOMIAAM NPSIMOYrOJIbHUKA, KBajpaTa, oObEéMa
napajuiesienunesaa u Kyoa.
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Penienne TeKCTOBBIX 32124

Pemienrie TeKCTOBBIX 3adad apudmeTudeckum crocoOoM. PelieHne m0oruyecKux
3ama4. Pemenue 3aiau nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienue 3anay, comepkammx 3aBUCUMOCTH, CBA3BIBAIOIIMX BEJIMUYHUHBI: CKOPOCTb,
BpeMs, paCCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJAUTEIBHOCTh, BpEMH,
00béM paboThl. EquHuIBI MU3MEpEHMs: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH,
ckopocTH. CBsi3b MEXAY €IUHUIIAMU U3MEPEHUS KAXI0N BETUUNHBI.

Periennie 3amad, CBA3aHHBIX C OTHOIICHHEM, MPOMOPIHMOHAIBHOCTHIO BEIUYHH,
MPOLICHTaMU; pellieHne OCHOBHBIX 3aJ1a4y Ha JPOOU U MPOICHTHI.

OueHka W TPUKUAKA, OKpyriieHue pesynbrata. CocTaBieHue OYKBEHHBIX
BBIPAXKECHUH 110 YCJIOBUIO 3a/1a4H.

[IpencraBnenne JaHHBIX C MOMOIIBIO Tabaui, u  guarpamMm. Cronbuartbie
JMarpamMMBbl: YTE€HUE U TTOCTpOoeHKEe. UTeHrne KPYroBbIX THUarpaMM.

Haruasanas reomerpust

Harnsgaeie npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, yroJj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3anMHOEe pacnosnokeHue ABYX MPSMbBIX Ha IJIOCKOCTH, NapajulielbHbIE MPSMBIE,
NEPHEHAUKYJISIpHbIE NpsiMble. V3MepeHrne pacCTOSHUNM: MEXAy ABYMS TOYKaMH, OT
TOYKHU 110 IPSIMOM, JJIMHA MaplIpyTa Ha KBaJAPaTHOW CETKE.

N3mepenne ©W NOCTPOEHWE VYIJIOB C MOMOIIBKD  TpaHCIOpTUpa. Buusl
TPEYTrOJBHUKOB: OCTPOYTOJIBHBIA, MPAMOYTOJIBHBIN, TYNOYTOJIbHBIN, PaBHOOCAPECHHBIMH,
PAaBHOCTOPOHHUH. YeThIpEXYTrONbHUK, IPUMEPBI YETBIPEXYTOJIbHUKOB.
[IpsstMOYronbHUK, KBaJpaT: WCIOJb30BAHUE CBOMCTB CTOPOH, VYIJIOB, JHWArOHaJCH.
N300paxkenne reomeTpuyeckux (Uryp Ha HEIMHOBAHHOW Oymare ¢ HCIOJIb30BaHUEM
[UPKYJIS, TUHEHKH, YTONbHUKA, TpaHcmopTupa. [loctpoenus Ha kieT4aToi Oymare.

[lepumeTtp mMHOTOyroNbHUKA. [lOHATHE TUTOMAAM (DUTYpBI, €TUHUIBI W3MEPECHUS
wiomaau. [Ipubmmkénnoe u3mMepeHue miomand Guryp, B TOM YHCIIE€ HAa KBaJIpaTHOU
cetke. [TpubnmxEaHOE U3MEpPEHUE JITMHBI OKPYKHOCTH, TUIOMIAIN KPyTa.

CummeTpusi: LIeHTpalibHAsl, OCeBas U 3€pKalibHasi CAMMETPUHU.

[TocTpoeHue CUMMETPUIHBIX QUTYD.

Harnsgnele mpeacTaBieHHsT O MPOCTPAHCTBEHHBIX (UTypax: Mapasulesienune,
KyO, mpu3Ma, mNHWpaMuja, KOHYC, UWIUHApP, map u cdepa. H3o0paxkenue
NnpocTpaHCcTBEHHbIX (uryp. Ilpumepbl pa3BEPTOK MHOTOTPAHHUKOB, UWIUHApPA U
konyca. Co3naHue Mojienield MPOCTPAHCTBEHHBIX Guryp (w3 Oymaru, HPOBOJIOKH,
IJIACTUJIMHA U JPYTUX MATEepPUaJIoB).

[Tonstue o0BéMa, enuHUIBI H3MepeHHs o0béma. OO0BEM MNPIMOYTOJBHOTO
napajuienenuneaa, Kyoa.
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HaumenoBanue pa3gena
(Tembl) Kypca

KomnnuecTBO
4acoB

OCHOBHOE

COACPKAHUC

OcHOBHEIC BUABI ACATCIIBPHOCTH O6y‘IaIOH_[I/IXC$I
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Harypanbnseie uncna.

JleficTBHS C HATYpAJIbHBIMU

qHuCJI1aMH1

43

JlecaTuuHas cuctema
cunuciaeHus. Psan
HaTypaJbHbIX YUCEIL.
HarypanbHsiit psa.
Yucino 0.
Harypanbneie uncna
Ha KOOPJAUHATHOMN
IIPSIMOM.
CpaBHeHue,
OKpYTJICHUE
HAaTypPAITbHBIX
YHCEeJl.
ApudmeTtnyeckue
JIEHUCTBUSA C
HAaTypAIbHBIMU
yrciamu. CBolcTBa
HYJISL IPU CIIOKEHUH
Y YMHOXCHUHU,
CBOMCTBA €IUHUIIBI
MIPA YMHOKECHUU.

Yurarh, 3alIUCHIBATH, CPABHUBATH HATYPaJIbHBIC YNCIIA;
nperIaraTtb M 00CyKAaTh CIOCO0BI YIIOPSAOUYNBAHUS YUCET.
MN300paxaTh KOOPANHATHYIO IPSIMYIO, 0TMEYATh YNCIIa
TOYKaMH Ha KOOPJAWHATHOU MPAMOM, HAXOAMTH KOOPIANHATHI
TOYKHU.

HccaenoBaTh CBOICTBA HATYpaJIBHOTO psaaa, uncen 0 u 1 npu
CJIO’)KEHUHM U YMHOKEHHH.

Hcnmonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAJIBHBIX YUCET.
BoInoHATH apuMeTHYecKue J1eHCTBUA C

HaTypaJIbHBIMU YHUCJIAMH, BBIYMCJIATH 3HAUEHUST YUCIOBBIX
BBIpOXXEHUN €O CKOOKamMu U 0e3 CKOOOK.

3anucbIBaTh NPOU3BECHNUE B BUJE CTECIICHHU, YUTATH
CTETICHH, MCTIO0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHHE,
M0KAa3aTeNb), BBIYMCIATH 3HAYEHHUS CTEIICHE. BhINOJIHATH
NPUKHUIKY M OLEHKY 3HAYCHUN YHUCJIOBBIX BBIPAKECHHUH,
npeaIarartb ¥ NPUMEHATH NPUEMBI IPOBEPKU
BBIYMCIICHUMU.

Hcnoab30BaTh NpPH BBIYUCJIEHUSIX MEPEMECTUTEIBHOE H
COUETaTeNIbHOE  CBOWCTBA  CIIOXKEHHUS W YMHOXKEHUS,
pacrpeaeauTenbHoe CBOMCTBO YMHOKEHUS;
¢popmyauposars
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[IepemecturensHoe
1 COYETaTeIIbHOE
CBOMCTBA CIIOKCHUS
U YMHOKECHUS,
pacnpeenuTeNbHOe
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pa3yioKeHue yucia
Ha MHOXXUTECIIU.
Jlenenue ¢
octaTkoMm. [IpocTeie
1 COCTaBHBIE YHCIIA.
[Ipu3naku
JIEIAMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypajibHbIM
MOKa3aTeJIeM.
YuciaoBbie
BBIPAYKCHHUS;
MOPSAJIOK JICMCTBUU.
PenieHne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIEeCKre

U PUMEHATH NPaBUJIA IPeoOpa30BaHUs YUCIOBBIX
BBIPQ)KEHU HA OCHOBE CBOWMCTB apu(PMETHUUECKUX JEHCTBUU.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH THIIOTE3bI, GOPMYIHPOBATH 00001ICHUS U
BBIBO/IBI 110 PE3YJIbTaTaM MPOBEAEHHOTO UCCIENOBAHNUS.
@opmMyJIMPOBATH ONpPeeJIeHUsl ICTUTENS U KPATHOTO,
HA3BIBATh JCJIUTEIN U KPATHBIE YUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbBIE Uncia; GOPpMYyIHPOBATH U
NMPUMEHATH NMPU3HAKH JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOXUTEIN; HAXOAUTh OCTATKU OT JECJICHUS U HETIOJIHOE
4acTHOE.

Pacno3zHaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUA O
HATypAJIbHBIX YUCIIaX, HPUBOAUTH NPUMeEPHI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHMSA U OTPULIAHUS
BBICKA3bIBAHUI O CBOMCTBAaX HATYPAJIbHBIX YUCEIL.
KoHcTpynpoBaTh MaTeMaTH4YeCKHE NPENJIOKEHUS C
IIOMOILBIO CBA30K «H», KWIN», ECIH..., TO...». Pemiarb
TEKCTOBBIE 3a]]a4l apUPMETUUECKUM CIIOCOOOM,
HCIO0/1b30BATh 3aBHCUMOCTH MEXY BEIMYMHAMU
(CKOpOCTB, BpEMsI, paCCTOSTHUE; LIEHA, KOJIMYECTBO, CTOUMOCTh
U JIp.): aHAJIM3UPOBATH U OCMBICJIMBATH TEKCT 3aJa4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATDH 3aBUCUMOCTH MEXy BEIIMUMHAMU,
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CTPOMTH JIOTHYECKYIO LIETIOYKY PACCYKIACHHUIA.
MoaesaupoBaTh X0 peUIEHU 3a1a4U C TOMOILBIO PUCYHKA,

10
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JICUCTBUS, HaA
JIBIOKCHHE U

NOKYIIKH

CXEMBI, TaOIUIIBI.

IIpuBoaNTH, pa30UpPaTh, OLEHUBATH PA3JIMYHbBIC PEIICHUS,
3aMKUCH PEIIeHUH TEKCTOBBIX 3a/1ad.

Kputuueckn OIIEHUBATH MOJTy4YCHHBIN
pe3ynbTar, OCYHIECTBJISITH CaMOKOHTPOJIb,
MpOBEPsIi OTBET HA COOTBETCTBUE YCJIOBHIO,
HAXOJHUThH OIIHNOKH.

Pemath 3a/1auu ¢ MOMOIIBIO iepedopa BCeX BO3ZMOXKHBIX
BapUAHTOB.

3HAKOMUTBHCH € UCTOPHEN Pa3BUTHUS apUPMETHKU

11
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Harmsinaas reomerpust.

JIMHMM HA TJIOCKOCTH

12

Touka, npsmas,
OTPE30K, JIyY.
Jlomanas.
HN3mepenne nivHbl
OTpE3Ka,
METPUYECKHE
€IUHUIIBI
U3MEPEHUS JJIUHBI.

OKpy»XHOCTb U KpYT.

[IpakTrnueckas
pabota
«IlocTpoeHue
y30pa U3
OKPYKHOCTEM».
VYrom. [Ipsimoi,
OCTpBIHA, TYyIOU U
Pa3BEPHYTHIN YTJIBL.

W3mepeHue yrios.

Pacno3naBaTh Ha yepTekKax, pUCYHKAX, ONUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, ¥ M300Pa’kaTh C TOMOIIBIO
YepTEKHBIX HHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE3OK, JIyY,
yroJ, JIOMaHyl0, OKPY’KHOCTb.

Pacno3naBatn, NPUBOAUTH npuMepbl 00BEKTOB
peampHOTO MHpa, HUMEIMUX (PopMy H3yUYEHHBIX (UTyp,
OIIEHUBATH UX JINHEHHBIC pa3MepHI.

Hcnoab30BaTh JIMHEHKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI
JUISL TIOCTPOCHMS M UBMEPECHUS: M3MEPSATH JUIMHY OTPe3Ka,
BEJIMUYMHY YTJ1a; CTPOUTH OTPE30K 3aJaHHOU JJIMHBI, YTOJI,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH LINPKYJIEM PaBHBIC
OTPE3KH, CTPOMTH OKPYXHOCTb 3aJaHHOTO pajuyca.
HN306paxkath KOHGUTYypallUd TEOMETPUUYECKUX QUTYD U3
OTPE3KOB, OKPYKHOCTEH, UX YACTEW HA HEJIMHOBAaHHOMN U
KJIETYaTON OyMmare; mpeijiaraTb, ONMUCbIBATh U

00Cy:KIaTh CIOCOOBI, AJITOPUTMBI TTOCTPOCHMUS.

Pacno3HaBaTh M H300pakaTh Ha HEJTMHOBAHHOU U

12
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[IpakTnueckas
paboTta
«ITocTpoenue

YIJIOBY

KJIeT4aTol Oymare MpsMOM, OCTpbIM, TYHOH, pa3BEPHYTHIN
YIJIBl; CPABHUBATH YTJIbL.

BopI4ucasTh JUIMHBI OTPE3KOB, TOMAHBIX.

IloHumMAaTh U MCIIOJIB30BATH NPHU PEeIICHUH 32124
3aBMCHMOCTH MEXIY €IUHUIIAMU METPUUYECKOU CHCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUECKUMU CUCTEMAMU MED;
BBIPAKATh JUIMHY B PA3JIMYHBIX €IMHULIAX U3MEPEHUSI.
HccaenoBath Gurypsl U KOHPUTypaLMK, UCTIOIB3YS

(G POBBIE PECYPCHI
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OOBIKHOBEHHBIE IPOOU

48

HpoOsb. IIpaBuiibHBIC
Y HETIPABWIIHHBIC
npobu. OCHOBHOE
CBOICTBO JIpo0Hu.
CpaBHenue npo0eil.
Cnoxenue u
BBIYUTAHHC
OOBIKHOBEHHBIX
npobeii. CMemanHast
poOb. YMHOXEHHE
U JICJICHHE
OOBIKHOBEHHBIX
po0eit;
B3aMMHOOOpPATHbBIE
npobu. Pemenue
TEKCTOBBIX 3a/a4,
COJIepIKaIluX APOOH.
OcHOBHBIE

MopeaupoBath B rpaduueckoid, npeaMeTHon hopme, ¢
MOMOIIBIO KOMIIBIOTEPA MOHATHS U CBOWCTBA, CBSI3aHHbIE

¢ OOBIKHOBEHHOH J1pO0bIO.

YuraTh W 3an0MCbIBAaTh, CPABHUBATh OOBIKHOBEHHBIE
JpoOu, mpeaiaratb, 000CHOBBLIBATH M 00CYKIaTh CIOCOOBI
yIOPSAI0YUBAHUS APOOEii.

MN306paxkath 0OBIKHOBEHHBIE IpOOH TOUKAMU Ha
KOOPJMHATHOM MPSMOI; MCNOJAB30BATh KOOPANHATHYIO
IpSIMYIO JIJIsE CpaBHEHUs TpoOei.

@®opmMyJIMpPOBATH, 3ANUCHIBATH € MOMOIIBI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAILIEHUs IpoOe U MpUBEACHUS
IpoOu K HOBOMY 3HAMEHATEIIO.

IIpeacTaBasiTh CMEIIaHHYIO IPOOh B BHJIE HENMPABUILHON

Y BBIIETSATH LENYI0 YacTh YUCIA U3 HEMPABWIBHOU JPOOH.
BoinoausaTs apudmerndyeckue 1eicTBUsS C
O0OBIKHOBEHHBIMHU JIPOOSIMU; MPUMEHSITH CBOMCTBA

14
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3a/1aud Ha IpooOH.
[Ipumenenue OykB
JUISL 3aITUCH
MaTeMaTU4YECKUX
BBIPAKCHUH U
MPEJIOKEHUN

apupMeTUUECKUX NCUCTBUN JIJIsl palliOHATU3AIUU
BBIUMCIICHUM.

BbINOJHATH NPUKUIAKY M OUEHKY PE3yJbTaTa BbIUHUCICHUN;
npeajaraTb u NPUMEHATH NPUEMBbI NPOBEPKH
BbruncieHuid. [IpoBoAUTHL McC/IeIOBAHUSL CBOMCTB JIpOOEH,
OMUpPasiCh HA YHUCJIOBBIE JKCIEPUMEHTHI (B TOM YHCIIE C
MOMOIIBI0 KOMIIBIOTEPA).

Pacno3HaBaTb UCTUHHBIC U JIOKHBIC BRICKA3bIBAaHUS O
JIpo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEDPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BbICKa3bIBAaHUIA.

Pemath TEKCTOBBIC 3a7]a4H, COJIepIKaIe IPOOHbIE JaHHBIE, U
3a7a44 Ha HaXO0XXJICHHE YaCTH 11€JI0r0 U 1I€JI0T0 10 €TI0 YacTH;
BbISIBJIAATH UX CXOACTBA M Pa3JIMYHA.

MopeaupoBaTh X0/ pEIICHUS 3a/1a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauThH, pa3éMpaTh, OLEHNBATH PA3JTUYHBIC PEIICHHUS,
3aIMCHU PEIIEHUN TEKCTOBBIX 3a/1a4.

Kpurnuyeckn oneHUBaTh MOJYYECHHBIN
pe3yabTaT, OCYIIECTBISTh CAMOKOHTPOIb,
MPOBEPSISt OTBET HA COOTBETCTBUE YCIOBHUIO,
HAXOAUTH OTHOKH. 3HAKOMUTBHCS C HCTOPHEH
pa3BuUTHS apuPMETHKA

15



denepanpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

Harmsinaas reomerpust.
MHOTOYT OJIbBHUKHU

10

MHOroyroJbHuKH.
YeTbIpEXYroabHUK,
IIPSAMOYT OJIbHUK,
KBaJpar.
[IpakTnueckas

OnuceiBaTh, MCMOJIB3YS TEPMUHOJIOIHIO, H300pakKATh C
MIOMOILBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJIEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKHU.

IIpuBoauTh NpUMepbI 0OBEKTOB PEATIBHOTO MUPA, UMEIOIIUX
(bopMy MHOTOYTOJIbHHUKA, IPSIMOYTOJIbHUKA, KBAJpaTa,

16



denepanpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

pabota
«ITocTpoenue
PSMOYTOJIbHHUKA
C 3aIaHHBIMHU
CTOpPOHAaMH Ha
HEJIMHOBAHHOU
Oymarey.
TpeyroiabHUK.
IInomane u
EpUMETP
NPSAMOYTOJIbHUKA
U
MHOI'OYI'OJIBHUKOB,
COCTaBJICHHBIX U3
IIPSIMOYT OJIbHUKOB,
€ AUHULIBI
U3MEPEHUA
IUIOLLAIH.
[lepumeTtp
MHOI'OYTI'OJIbHUKA

TPEYroJIbHUKA, OLEHUBATh UX JTUHEUHBIE Pa3MEPHI.
BuIuncJsATh: IEPUMETP TPEYTrOJIbHUKA, NPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TUIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYTONbHBIE, IPAMOYTOJIbHbBIE U
TYIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HEJTMHOBAHHOM M KJIE€TYaTOM Oymare KBajpar u
MPSMOYTOJIBHUK € 33JJaHHBIMU JITMHAMU CTOPOH.
HccaenoBaTh cBOMCTBA IPSIMOYTOJIbHUKA, KBaIpaTa MyTEM
AKCTICPUMEHTA, HAOIIOICHUSI, U3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBajpaTa u MPSIMOYTOJIbHUKA.
KoncTpynpoBaTth MaTeMaTH4YeCKHE MPENJIOKEHUS C
MOMOIIBIO CBSI30K «HEKOTOPHIiY, «It000ii». PacnosnaBaTh
VCTUHHBIE U JIOKHBIEC BBICKA3bIBAaHUSI O MHOT'OYT'OJIbHHKAX,
NPUBOAUTH IPUMEPbI U KOHTPIIPUMEPHI.

HccienoBath 3aBUCHMOCTDH IUIOIIAM KBaApaTra OT AJIMHBI
€ro CTOPOHBI.

HUcnonb30BaTh CBOMCTBA KBAAPATHOW CETKU JJISI TIOCTPOECHUS
¢buryp; pa3douBaTh NPIMOYTOIBLHUK HAa KBAPATHI,
TPEYTOJbHUKH; COCTABISATH (QUTYPHI U3 KBAIPATOB H
PSIMOYTOJIFHUKOB Ml HAXOJIUTh UX TUIOMIA/Ih, pa30UBAThH
burypsl Ha IPSIMOYTOJIBHUKHU U KBaJIpaThl U HAXOUTh UX
IJIOIIAb.

Beipaxarh BenMUMHY IUIOIIAAM B PA3JIMYHBIX
E€OUHUIIAX W3MEPEHHUS] METPUYECKOM CHCTEMBI MED,

17
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MOHUMAaTh HU MCHOJIbB30BaTh 3aBHCHUMOCTH MCKIY
MCTPHUYCCKUMH CAMHHULIAMH U3MCPCHUS IIIOIIAAH.

18
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3HAKOMHUTBHCS C NpPUMepaMHM NPUMEHEHHs IUIONIAIu U
nepuMeTpa B MPaKTUUYECKUX CUTyalusX. Pemats 3agaum u3
peanbHOM JKMU3HU, Mpeaiaratb U 00CY:KIaTh Pa3jinvHbIe
CIoco0bI pEIICHUS 3a7a4
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JlecsTuuHble APOOH

38

JlecsaTMyHas 3ammmch
TpoOeii.
CpaBHeHnue
JIECATUYHBIX
npoOeii. [eicTBus
C J€CATUYHBIMHU
JTPOOSIMHU.
Okpyriienue
JIECATUYHBIX
TpOOeii.

Pelienne TEKCTOBBIX
3a/1a4, CoJepIKaIInx
npobu. OCHOBHBIC
3a/1a4M Ha Apoou

IIpeacraBastb JNECATUYHYIO Ipo0b B BHJIE
OOBIKHOBEHHOM, YHTAaTh W 3aNUCbIBaTh, CPABHHUBAThH
JNEeCATUYHbIE Jpo0u, mpemiaratb, O00OCHOBBIBATH M

o0Cy:KIaTh CHOCOObI  YNOPAJOYMBAHUS  JECSITUYHBIX

TpoOeii.
MN3006paxkaTth gecsaTHUHbIE APOOH TOUKAMU Ha KOOPJIMHATHOM
IIPSIMOM.
BoisBJaATH CX0/CTBA u pa3anums paBuII

apI/I(l)MGTI/I‘ICCKI/IX ﬂeﬁCTBHﬁ C HATypaJIbHbBIMU YHCJIaMU U

NECATUYHBIMU IPOOSIMU, OOBSICHATD UX.

BbInoJHATH apupMeTHYecKre JEeHCTBUS C JECATUUHBIMU
IpOo0sSMU; BBIOJHATH MPUKUIKY U OLIEHKY PE3ylbTara
BBIYKCJICHUM.

IIpumeHsITH cBOIicTBA apuPMETUUECKUX TCUCTBUN IS
palMOHAIU3alMY BEIYUCIICHUN.

IIpuMeHsSITh MPABUJIO OKPYIJIEHHUSI JECATUYHBIX APOOEH.
IIpoBoauTh HCCJIETOBAHUS CBOWCTB JIECATUYHBIX
npo0Oei, onmupasch Ha YUCIOBBIE YKCIIEPUMEHTHI (B TOM
YHUCJIE C MOMOIIbIO KOMIBIOTEPA), BBIABUIATh TMIOTE3bI
U IPUBOAUTH UX 0OOCHOBAHMUSL.

Pacno3HaBaTh UCTUHHBIEC U JIO)KHBIC BHICKA3bIBAHUS O
IpO0SX, MPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS 1 OTPUIIAHUS BHICKa3bIBAaHUH.

20



®denepanbHas padbouast mporpamma | Matemartuka. 5—9 kinaccol (6a30BbIil ypOBEHB)

PemaTthb TeKCTOBBIC 3a/]a4H, COJIEpKaIME IPOOHbIE JaHHBIE, U
Ha HAXO0XJICHHUE YaCTH LICJIOTO M LIEJIOT0 MO €ro 4YacTH;
BbISIBJIATH UX CXOACTBA M Pa3IM4u.

MoaeaupoBaTh X0 PELUICHUS 3aa4l ¢ MOMOLIBI0 PUCYHKA,
cxembl, Tabiuinpl. I[lpuBoguThL, pa3zdupaTh, OLEHUBATH
pa3jIWYHbIE PELICHUSA, 3allMCU PELUICHUM TEKCTOBBIX 3a/ad.
OnepupoBath  JAPOOHBIMH  YHCIAaMH B peallbHBIX
KU3HEHHBIX CUTYaILUAX.

Kputuveckn oueHMBaTh MOJY4YCHHbIN

pe3ynbTaT, OCYIECTBIATh CAMOKOHTPOJIb,

IPOBEPSI OTBET HA COOTBETCTBUE YCIIOBUIO,

HAXOJIUTh OITUOKH. SHAKOMHUTBLCS C HCTOPHUEit

pa3BUTHS apUPMETUKHU
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Harmsinaas reomerpust.
Tena u purypsl
B [IPOCTPAHCTBE

MHoOrorpaHHuKMU.
N3o6paxkenue
MHOT'OTPaHHUKOB.
Mopnenn
IIPOCTPAHCTBEHHBIX
TEJ.
[IpssmoyronpHbIN
napajuiesieunen,
Ky0. Pa3BépTku
KyOa u
napajuieieune1a.
[IpakTrnueckas
pabota «Pa3BépTka
ky0a». O0BEM KyOa,

Pacno3HaBaTh Ha YepTe:KaxX, pUCyHKaX, B OKPY:KalomeM
MHpe TIPSIMOYTOJIbHBIN apalljIe/IeuIe I, Kyo,
MHOTOTPaHHUKH, ONMUCHIBATH, HCMOJIb3Ysl TEPMHHOJIOTHIO,
OIIEeHUBATD JIMHCHHBIC Pa3MEphI.

IIpuBoAUTH NpUMePHI O0BEKTOB PEATHBHOTO0 MHPa, UMEIOIINX
¢dbopMy MHOTOTpaHHHKA, TPSMOYTOJIBHOTO MapaljieNieuIe/a,
KyoOa.

HN3o00paxkaTth ky0 Ha KieTuaTolt Oymare. MccienoBarh
CBOIiCTBa Ky0a, MPSIMOYTOJIHHOTO MapauIesIeuIe/a,
MHOTOT'PaHHUKOB, HCIIOJIL3Ys Mojiesii. Pacmo3HaBaTh n
H300pakaTh pa3BEPTKU KyOa 1 mapasuiesenuie/ia.
MoneaunpoBaTth Ky0 U mapajienenure]] u3 Oymara u
NIPOYHX MATEPHAIIOB, 00BSICHATH CIOCO0 MOJICITUPOBAHUSI.

IIPSIMOYTOJIBHOTO
napajuiesenuneaa

HaxoauTh n3MepeHusi, BBIMUCIATH TUION[Ab TOBEPXHOCTH;
00bEM Ky0Oa, IPsIMOYTOJILHOTO TIapaslIelIeIuIea;
HCCJIe10BaTh 3aBUCUMOCTh 00bEMa Ky0a OT JIJTMHBI €r0
pebpa, BLIIBUTATH U 000CHOBBIBATH IMIIOTE3Y.
HabmaronaTh ¥ NpOBOAUTH AHAJOTMU MEXKY TOHATUIMHU
IoHIaaN u 00bEMa, IepUMETpa | IUIOMIAN TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS O
MHOTOTPaHHUKaX, MPUBOAUTH MPUMePbI M KOHTPIIPHUMEPHI,
CTPOMTH BbICKA3BIBAHMS W OTPUIIAHUS BHICKA3bIBAHUM.
PemiaTh 3a1a4M 13 peaabHOU KU3HU
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[loBTOpEHUE 1 00001ICHNE 10 [loBTOpEHNE BplyucasaTh  3HAYEHHs ~ BBIPAXEHUW,  COAEPIKAIIMUX
OCHOBHBIX HaTypajdbHble YHCIA, OOBIKHOBEHHBIE M JECATUYHbBIC
NOHATUI U | ApoOu, BRINOJHATH NPE0Opa3oBaHUS YHCEI.
METOJZIOB Kypca BriOupartn crnocoo CpaBHEHUA qucell,
5 KJIACCa, | BplynCIeHUH, NPUMEHATH CBOHCTBA
oboOmenne 3naHui apuMeTHUecKuX ACUCTBUN I pallMOHAIU3ALNH
BBIYKCJICHUM.
OcyuecTBIATE CAMOKOHTPOJIb BBITIOIHAEMBIX ICHCTBUN U
CaMONPOBEPKY pe3yJIbTaTa BEIYMCICHUN.
Pemiats 3aJauum U3 peanbHON KU3HHU, HNPUMEHSITh
MaTeMaTHYeCKHe 3HAHUA [UI DEIICHHs 3a1ad U3
IPYTUX Y4eOHBIX IPEIMETOB.
Pemats 3a7a4m pasHbIMHM CHOCO0aMHM, CPABHUBATH
CIoCo0bI peleHus 3aja4u, BbBIOUPATH
PalMOHAJILHBIN C110C00
OBILEE KOJIMYECTBO 170
YACOB I1O0
[TPOTPAMME
6 KIIACC
HanmeHoBanue pasjgena KoqHaecTBO OCHOBHOE OCHOBHBIE BUJIBI JIEATENEHOCTH 00y9IarOIUXCs
(Temsl) Kypca JacoB COAEpKAHUE
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Harypanbnbie yncna

30

Apudpmernyeckue
JICUCTBUS C
MHOTO3HAYHBIMH
HATypaJIbHBIMU
yuciaamMu. YUCIIOBEIS
BBIpaKCHUS,
MOPAIOK JIEMCTBUN,
HCIIOJIb30BaHUE
cKkoOoK. OkpyrieHue
HATypaJIbHBIX YUCE.
Jlenurenu u
KpaTHBIC YHCIIA;
HaMOOIBIITHN OO
JeJIUTENb U
HanMEHbIIIee 001Iee
KpaTHOE.
JenumMocTh CyMMBbI
Y TIPOU3BEICHMUS.
Jlenenue c
OCTaTKOM.

Penienne TeKCTOBBIX
3a1a4

BoinosHATH apudmeTnyeckue JeiicTBUS ¢ MHOIO3HAYHBIMU
HATypaJlbHBIMH YHCIaMHU, HAXOAUTh 3HAYEHHU S YHCIOBBIX
BBIPAKEHUI CO CKOOKaMU U 6€3 CKOOOK; BBIYMCJIATH
3HAYeHMsl BBIPAKEHUMN, COIEPKAIINX CTEIIECHU.

BbINOJHATH NPUKHUAKY M OLEHKY 3HAUCHUI YHCITOBBIX
BBIPAKEHU, MPUMEHATH NPUEMBI IPOBEPKHU pe3yibTaTa.
Hcnonb30BaTh NPH BBIYUCIEHUSIX [IEPEMECTUTENBHOE U
COUYEeTaTeIbHOE CBOMCTBA CJIOKEHUS U YMHOXKECHHS,
pacnpenenuTeNIbHOEe CBOMCTBO YMHOXKEHHUSI OTHOCUTEIBHO
CJIOKEHUSI, CBOMCTBA apu(PMETHUECKUX ICHCTBHIM.
HccnenoBaTp 4nciIoBbIe 3aKOHOMEPHOCTH, IIPOBOIHUTH
YKCJIOBBIE KCIIEPUMEHTHI, BbIIBUTATh H 000CHOBBIBATH
TUIOTE3bI.

@opMyIHPOBATH ONpPEAEICHUsS JEIUTENs] U KpPaTHOIO,
HAWOOJIBIIEr0 OOIIEro IEIUTENS W HAWUMEHBIIETO0 OOIIEro
KpaTHOr0, IPOCTOIO0 M COCTaBHOI'O YHCEJ; HMCIOJb30BaTh
3TH MOHATHUSA [IPU PELICHNN 3a/1a4.

IIpuMeHAT,  AJrOPUTMBI  BBIYUCIEHUS  HaWOOJIBIIETO
OOIIEero AENUTENs U HaWMEHBIIET0 OOLIEro KpaTHOIO JABYX
4yuCceJ, QITOPUTM  pPA3JOKEHMsI 4YuClIa HAa  IPOCTHIE
MHO>XKHTEJIH.

HccnenoBarhb yCiIoBHS J€IUMOCTH Ha 4 1 6.
HUccaenoBarp, 00cykaathb, GopMyJIUpPOBaATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBbI, IPOU3BEACHUS:
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YUCIIE, YETHOTO U

HEYETHOT'O YUCEIL.

HccaenoBars CBOMCTBA ICIMMOCTA CYMMBI U IIPOU3BEICHUSA
YHCEI.

IIpuBoaAMTHL MpUMeEPHI YKUCEN C 33JaHHBIMU CBOMCTBaMHU,
pacno3HaBaTh BePHbIe W HEBEPHbIC YTBEPXKICHUA O
CBOWCTBAaxX 4HUCEJ, ONMPOBEPraTb HEBEPHBIC YTBEPKICHUS
C IOMOILBK) KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTH4eCKHe NMPEIJIOKEHUA C
IIOMOIIBI)  CBA30K «W», «WINW», «ECIHU..., TO...».
PemiaTe TEKCTOBBIE 3aJaud, BKIIOYAOIIUE IOHITHUSA
JEIIMMOCTH, apupMeTHIECKUM CIIOCOO0M,
UCIIOJIb30BaTh Mepedop BCeX BOZMOXKHBIX BAPUAHTOB.
MopnenupoBarh X0 PELICHUS 3a1a4H C IOMOLIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauTh, pa3zdoupars, OLEHUBATH PA3JINYHbIC PELICHHUS,
3aIlACH PEIIEHUN TEKCTOBBIX 3a/1a4.

Kpurnueckn  oueHUBATh  TIOJYYCHHBIM  PE3yJbTarT,
HAXOJUTh OITUOKH, OCYIIECTBISATh CAMOKOHTPOIb, TPOBEPSS
OTBET HA COOTBETCTBHUE YCIIOBUIO
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Harmsinaas reomerpust.
[IpsiMbIEe HA IIIOCKOCTHU

[TepnienauKysipHBIE
MpsIMBIE.
[TapannenbHbie
MpsIMBIE.
Paccrosinue mexny

Pacno3HaBaTp Ha yepTexkax, PUCYHKaxX Ciydyad B3aUMHOIO
PACITOJIOKEHHUSI IBYX MPSMBIX.

HN300paxkaTh ¢ IOMOILIBLIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOM M KJIETYaTON OyMare JIBe NepeceKaronInecs
psIMbIE, JIBE MapaJUIeNIbHbIE MPSAMbBIE, CTPOUTH MIPSMYIO,

JIBYMsI TOYKAMH, OT
TOYKHM 10 NPSIMOH,
JUIMHA MapuipyTa Ha
KBaJ[PaTHOU CETKE

NEPNEHIUKYISPHYIO TaHHOM.

IIpuBoauTH NpUMepbI NapajuleIbHOCTH "

NECPINCHANKYJIPHOCTU IIPAMBIX B IIPOCTPAHCTBC.

Pacno3HaBaTh B MHOTOYT'OJIbBHUKAX MEPIECHINKYIISIPHBIE U
napajuiesibHble cTOpoHbl. M300paskaTh MHOTOYTOJIBHUKH C
napajuieIbHbIMHU, IEPICHINKYISIPHBIMU CTOPOHAMH.
Haxomuthb paccTosiHue MEX1y ABYMSI TOUYKAMH, OT TOUKHU
JIO TPSIMOM, JJTMHY ITyTH Ha KBaAPATHOU CETKE, B TOM
YHCIIC UCTIONB3YSI IIU(PPOBBIE PECYPCHI
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Hpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOICTBO 1po0H,

COKpallleHHue apooei.

CpaBHenue u
yIOPsIIOUYMBaHUE
TpoOeii.
Jlecatuunbie 1podu
U METpUYeCKasi
cucreMa mep.
ApudmeTtnyeckue
JIEHUCTBUA C
O0OBIKHOBEHHBIMU
U JICCSITUUHBIMU
TPOOSIMHU.
OTHoOILIEHKE.
JleneHue B JTaHHOM

CpaBHMBaTBh U YNOPAJA0YMBATHL JIpoOU, BHIOMPATh CIOCOO
CpaBHEHUS IpoOeii.

IIpencraBasith AecsITUUHBIE IPOOU B BUI€ OOBIKHOBEHHBIX
npoOelt U1 OOBIKHOBEHHBIE B BUJIE IECATUYHBIX, HCIOJIb30BATH
IKBHMBAJIEHTHBIE NMPeICTABJICHUS JPOOHBIX YHCEI ITPH UX
CPaBHEHHUH, IpU BbIUKCICHUSIX. MC0aBb30BaTh JECATUYHBIE
Ipobu pu npeoOpa30BaHUU BEJIMYUH B METPUUECKOM
CUCTEME MED.

BoInoJHATH apuMeTHYecKUe J1eHCTBUA C
OOBIKHOBEHHBIMH M I€CITUUYHBIMU APOOSIMU. BBIUMCAATD
3HAYEHUS BBIPAXKEHUH, COJEPIKAIUX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOU, BRIOIHATE IPeoOpa3zoBaHus Apooeil,
BBIOUPATH CIOCO0, MPUMEHSATH CBOMCTBA

apupMETHUCCKUX JTCHUCTBUM JIJIS parlioOHaTHU3aI[uU
BBIYMCIICHUMU.

CocTaBasiTh OTHOIICHMUA u IIpoIopuuu, HAaxX0oauTh
OTHOIICHUC BCIINYKWH, NCINUTH BCINYNHY B IdHHOM
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OTHOIIIEHUH.
Macmita0,
MPOTIOPLIUSL.
[Tonstue

MPOIIEHTA.
Beruucienue
MPOLEHTA OT
BEJIMYUHBI U
BEJIMYMHBI 110 €€
MIPOLICHTY.

Pemenue TekcToBBIX
3a71a4, CoAepKaLIUX
pOOU U TPOIEHTHI.
[IpakTrnueckas
pabota «OTHOIIICHHE
JUIMHBI OKPYKHOCTH
K €€ IuamMeTpy»

OTHOIICHUH.
HaxoauTh 3KCNIEPUMEHTAJBHBIM IIYTEM OTHOILICHUE JJIUHBI
OKPY>KHOCTH K €€ THUamMeTpy.

NutepnpeTupoBaTh MacmTad Kak OTHOIICHHUE BEJIMYHH,
HAXOIMTh MacITabd riaHa, KapThl U BRIUUCIISATH PACCTOSHHUS,
UCTONb3ys MaciTad. O0bACHATH, YTO TAKOE MPOIIEHT,
yHnoTpeOsiTh 000POTHI PEUU CO CIOBOM KIIPOIECHTY.
BeipakaTh NpoIeHTHI B APOOSX U ApOOH B MPOIEHTAX,
OTHOIIICHUE JIByX BEJIMYUH B MPOIIEHTaX. BHIYUCAATH
MPOLEHT OT YKCJIa U YUCJIO MO €Tr0 NPOLEHTY. OKPYIriIfaTh
JTpoOU U MPOIEHTHI, HAXOIUTh MPUOTUKEHUS YUCEIL.

PemaTp 3aaum Ha 4acTH, MPOLEHTHI, MPONOPIIUMA, HA
HaxO0XJIeHHe ApoOu (IPOIIEHTA) OT BEIMUYMNHBI U BEIMUHNHBI

o e€ ApoOu (TIPOLIEHTY), APOoOH (TIPOLICHTA), KOTOPBIMA
COCTAaBJISICT OJHA BeIW4YMHA OT aApyrou. IlpuBoauTs,
pa3oupaTh, OLEHUBATH PA3JIUYHbBIC PEIICHUS, 3aIIUCH
pEILIEHHU TEKCTOBBIX 3a/1a4.

N3BaexkaTs HHPOpMALNIO U3 TAOJIUII U JUATPAMM,
HHTEPIPETUPOBATH TAOIUYHBIC TAHHBIC,

onpcaciATb HauOOJIbIIIEE U HAMMEHBIIIEE W3
MNpCaACTAaBICHHBIX JAHHBIX
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Harmsinaas reomerpus.

OceBas cuMmmeTpus.

Pacno3naBaTh Ha yepTekax U U300paKEHUAX, H300pakKaTh

Cummetpus LenTpanbHas OT PYKH, CTPOHUTH C TIOMOIIBIO HHCTPYMEHTOB (UTYDPY
CUMMETpHSI. (0Tpe3oK, JIOMaHYI0, TPEYTOJbHUK, MIPSIMOYTOJIbHUK,
[TocTpoenue OKPY>KHOCTb), CHMMETPUYHYIO JaHHON OTHOCUTEIIBHO
CUMMCTPUIHBIX MPSAMOU, TOUKH.

(Guryp. Haxoauth npuMepbl CHMMETPUH B OKPYIKAIOIIEM MHPE.
IlpaxTieckas MoaeaupoBath 13 6ymaru 18e GUrypbl, CHMMETPUYHBIE
p?)60Ta OTHOCUTEIIBHO MPSAMOM; KOHCTPYUPOBATH T€OMETPUUCCKHUE
«OceBas .

KOH(UTypallid, UCTIOJIb3YsI CBOMCTBO CUMMETPHUH, B TOM
CUMMETPHUSI.

YHCIIe ¢ TOMOIIBI0 U(PPOBBIX PECYPCOB.
CummeTpusi B .

HccaenoBatb CBOMCTBa U3YYEHHBIX duryp,
IIPOCTPAHCTBE

CBS3aHHBIC C CHMMETPHCH, MCIOJIb3Ys SKCIICPUMEHT,
HaOJII0/ICHHEe, MOJICTTMPOBAHNE.

O00cHOBBIBaTH, ONIPOBEPraTh C IOMOILBIO KOHTPIIPUMEPOB
YTBEPKICHUS O CUMMETpHUH PUTyp
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Bripaskenus ¢ OykBamu

[Ipumenenue OykB

Hcnoab3oBarhb 6yKBbl JJIA 0003HaYCHUSA qucell, Ipu 3almcu
MaTEMATHYCCKHUX YTBep)KHCHHﬁ, COCTAaBJIATH 6YKB6HHBIG

JUISL 3aITUCH
MATEMATHYECKIX BBIpa)KCHUS M0 YCJIIOBHUIO 3aJa4H.
BBIPAKEHUH 1 HccnenoBath  HECIOXKHBIE YHUCIOBBIE  3aKOHOMEPHOCTH,
IIPEIJIOKEHUHN. UCIOJIb30BaTh OYKBBI JUIsl UX 3aIUCH.
bykBeHHbIC BbIuncasiTh 4MCI0BOE 3HaUeHNE OYKBEHHOTO BBIPAXKEHUS
BBIPKCHIA 1 IpH 33JaHHBIX 3HAYEHUSIX OYKB.
YHCJIOBBIE
3anucbiBaTh GOPMYJIBI: IEPUMETPA U ILTOLIAAN
MOJACTAaHOBKH.
5 NpsIMOYT'OJIbHUKA, KBaJpaTa; JJIMHbI OKPY)KHOCTH, IUIOIIAAN
KBCHHBIE
Y KpYTra; BHIMOJHATH BHIYUCIEHUS 110 3TUM (hopmysiam.
paBEeHCTBA,
CocTraBasaTe ¢GopMyJIbl, BIpaXXaroUUue 3aBUCUMOCTH MEXKIY
HaXO0KJICHUE
BEJIMYMHAMH: CKOPOCTh, BpEMs, PAaCCTOSHHUE; IICHA,
HEU3BECTHOI'O ..
KOJINYECTBO, CTOUMOCTb; IPOU3BOIUTEIBHOCTh, BPEMsI, 00bEM
KOMIIOHEHTA.
paboThI; BBIMOJIHATH BBIYUCICHUS IO 3TUM (QopMysaMm.
DopMyJIbI

HaxoauTh HEM3BECTHBIM KOMIIOHEHT apu(METHIECKOTO
JNEUCTBUSA
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Harmsinaas reomerpust.
@urypsl Ha IIJIOCKOCTH

14

YeTbIpEXYronbHUK,
IIPUMEPBHI

YETBIPEXYTOJIbHUKOB.

[IpAMOYTOJIBHUK,
KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
JIAaroHaJIeu.
Nsmepenue yrios.
Bunnr
TPEYTrOJIbHUKOB.
[TepumeTp
MHOT'OYTOJIbHUKA.
[Tnomane Gurypsl.
DopMyJIbI
IIepuUMeTpa u
IJI0IIA a1
IPSMOYTOJIbHUKA.
[MpubnmxEnnoe
U3MEPEHUE IIIOIAN
¢buryp.
[IpakTnueckas

M300paxkaTh Ha HETMHOBAHHOM U KJI€TYaTON Oymare

C UCITOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJaHHBIMU CBOMCTBAMHU: C
napajuieIbHBIMHU, IIEPIICHINKYISIPHBIMH, PABHBIMU
CTOpOHAMH, MPSMBIMH YIJIAMU U AP.,

paBHOOenpeHHbIN TpeyronbHuK. [Ipeanarats u
00CyKAaTh CIOCO0BI, ATTOPUTMBI IOCTPOEHUS.
HccaenoBath, HCHIOIB3YS SIKCIIEPUMEHT, HAOIIOICHHE,
MOJICJIMPOBAHUE, CBOMCTBA MIPSIMOYTOJIbHUKA, KBaJApara,
pa3ouBaTh Ha TPEyroJbHUKU. OOOCHOBBIBATH, ONMPOBEPraTh
C IOMOILBIO KOHTPIIPUMEPOB YTBEPKACHUS

0 IIpsAMOYI'OJbHHKE, KBaJpaTc, pacmod3HaBaTb BCPHBIC H

HEBEPHBIE YTBEPKIACHUS.

N3mepATH M CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YTJIbl, B
TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PaCIO3HABATH OCTpbIE, MIPSIMBIE, TYNbIE, pa3BEPHYTHIC
yribl. Pacmo3HaBarb, H300paxkaTh OCTPOYTOJIbHBIH,
IPSIMOYTOJIbHBIH, TYITOYTOJIbHBIN, PAaBHOOCIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIBHUKH.

BohI4ucasTh NEpUMETP MHOTOYTOJIbHHUKA, MJIOIIA/Ib
MHOTOYTOJIbHUKA Pa30MEHUEM Ha TIPSIMOYTOJIbHUKH,
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pabota «[lnomanpb
KpyTra»

Ha paBHbIC (UTYPBI, HMCIOJb30BaTh METPUUECKUE €IUHUIIBI
M3MEPEHUS JUIUHBI U TTONIA/IH.

Hcnoab3oBaTh NpuOIMKEHHOE U3MEPEHHE [ITIUH U
ionaAeil Ha kieryaTo Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TUIOIAIH KpyTa

[lonoXXUTENBHBIE U

OTPHUIATCIIBHBIC YN CJIa

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpuyecKas
UHTEpIpeTaIs
Moy, UucnoBbie
MIPOMEKYTKHU.
ITonoxxuteapHBIC U
OTpUIATEIIbHBIC
yucna. CpaBHEHHUE
MTOJIOKUTEIBHBIX B
OTPUIATEIbHBIX
YHCell.
Apudmernueckue
JICUCTBUS C
MTOJIO’KUTETLHBIMH
U OTPHUIIATEIIBHBIMU
YHUCIAMU.

Pemenue TeKCTOBBIX
3a1a4

IIpuBOAMTH NPUMEPBI UCTIOJIB30BAHUS B PEAIBHOM KU3HU
MOJIOKUTENBHBIX U OTpULIATENbHBIX ynces. U300paxkaTs
L[EJIbIE YUCIIA, TIOJIOKUTENbHBIE U OTPUIIATEILHBIE YUCTIA
TOYKaMH Ha YMCIIOBOU MPSAMOM, HCIOJIb30BATh YHCIOBYIO
MPAMYIO U1l cpaBHEHUS ynce. [IpuMeHsaTh npaBuia
CpaBHEHUS, YIOPAA0YUBATH 1ICJIbIC YUCIIA; HAXOAUTh
MOJYJIb YHCJIA.

D®opMyJIHPOBATH MPABWJIA BBIUUCIICHUS C
MOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMA YUCIIAMHU, HAXOAUTH
3HAYEHM S YHCIIOBBIX BBIPAKECHUN, COACPHKAIIMUX JCUCTBHS C
MTOJIOKUTEIBHBIMUA U OTPULIATEIBHBIMUA YUCIIAMMU.
IIpMeHATH CBOMCTBA CIIOKEHHS U YMHOXKECHUS IS
npeoOpa3oBaHUs CYMM M TIPOU3BEICHUM
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[IpencraBineHue JaHHBIX

[IpamoyroibHas
cHUCTEMa KOOpPJIMHAT
Ha IUIOCKOCTH.
Koopaunatel Touku
Ha IUIOCKOCTH,
a0crcca u
OpJIMHATA.
Cronbuarslie u
KPYTOBBIC
JMarpaMMel.
[IpakTnueckas
paboTta
«IlocTpoeHue
IarpamMmm.
Pemienune TekcToBBIX
3a/1a4, coaepKalinux
JAHHBIE,
IIPEACTaBICHHBIE B
TaOIUIIaX U HA
auarpaMmmax

OO0BACHATH U MILJIIOCTPUPOBATH NMOHATHE NPSIMOYTOJIBHOU
CUCTEMBI KOOPJIMHAT Ha TUIOCKOCTH, UCIIOJIb30BATh
TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOW INTIOCKOCTH
TOYKHU U (PUTYPBI MO 33JaHHBIM KOOPJAMHATAM, HAXOAUTh
KOOPJAMHAThI TOYEK.

YuraTh cTONOYATHIE U KPYroBbIC JHAIrpaMMBbI;

HHTEPNPETHPOBATH JIaHHBIE; CTPOUTDH
cTon0yarble JAarpaMMBbl. HUcnonb3oBarh
uHGopMaLuIo,

MPpCACTABJICHHYIO B Ta6JII/IIIaX, Ha JuarpaMmax mjisi pCrucHuA
TCKCTOBBIX 3aJa4 M 3aJa4 13 peaHLHOﬁ KN3HHU
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Harnsagnas reomerpus. 9 TIpSMOYTOTbHbiA Pacno3sHaBaTh Ha yeprexax, pUCyHKax, ONMCHIBATh
@urypsl B IpOCTPAHCTBE napasuienenues, NUpaMuy, IpU3My, HAIUHAP, KOHYC, IIap, H300PakKaTh UX
KyO, IIpU3Ma, OT PyKH, MOAEJTHPOBATH U3 OyMaru, IIacTUJIMHA, TPOBOJIOKHU
nMpaMu/ia, KOHyc, u ap. llpuBoauTh NpUMepbl 0OHEKTOB OKPYIKAIOLIET0 MUPA,
HAIMHAP, HIap 1 UMEIOIIUX (POPMbI HA3BaAHHBIX TEJl.
chepa. Hcnonb3oBaTh TEPMUHOJIOTUIO: BEPILKHA, peOpPO, TpaHb,
Msobpasenne OCHOBAaHME, BBICOTA, PAAUYC U AUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢buryp. Ilpumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
IIWIMH]IpA U KOHYCA.
[Ipaktuueckas pabora
«Co3znanue Mojenei
IPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;
CIMHMIIBI U3MEPCHUS
o0béMa. O0BEM
IPSIMOYTOJIEHOTO
napaJuiesienurnena,
Ky0a, hopMyJIbI
00BEMa

H3yuaTsp, UCronb3ys IKCIIEPUMEHT, HAOJII0IEHUE, U3MEPEHHE,
MOJEIUPOBAHUE, B TOM YHCIIE KOMIIBIOTEPHOE, U ONUCHIBATH
CBOICTBA HA3BAaHHBIX TEJI, BBISIBJAATH CXOACTBA U Pa3JIHYMSA:
MEXKIy TUPAMUION U NPU3MOM; MEXKIY HUIUHIPOM, KOHYCOM
Y I1apOM.

Pacno3HaBaTh pa3BEéPTKU Mapajvienenunena, Kyoa, mpu3Msl,
NMpaMUJIbl, KOHyCa, LWIMHIPA; KOHCTPYMPOBATH JaHHBIC
TeJa U3 pa3BEPTOK, CO3/1aBATh UX MOJIEIIH.

Co3naBaTh MoOAeM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U JIP.)

N3MepsaTh HA MoaeasAX: JUIMHBI pEOEP MHOTOTPAHHUKOB,
JUaMeTp mapa.

BoiBoauTh ¢opmMyiry 00bEMa MPIMOYTOIBHOTO
napajieNenuIesa.

Boruucaste no popmysiam: o06EM PSAMOYTOIBHOTO
napaiesienumnenia, Kyoa; UCIIoJIb30BaTh €IMHUIIBI U3MEPEHUS

00béMa; BBIYMCJIATH 00BEMBI TEJI, COCTABIICHHBIX U3 KyOOB,
napajuIeNIeIUIIe/IOB; pelaTh 3a1a4M C PeaTbHBIMU JaHHBIMU
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[loBTOpEHUE, 00001IEHHE,

cucreMaru3anusa

20

[ToBTOpEHUE
OCHOBHBIX IIOHSTHM U
METOA0B KypcoB 5 1 6
KJIacCOB, 0000IIIEHHE
1 CUCTEMAaTH3aI1s
3HAHUU

BbIYUCIATH 3HaUCHUS BBIPAXKEHUM, COAEPKALIUX
HaTypajbHbIE, LIENbIE, IIOJIOKUTEIILHBIE U OTPULIATEIILHBIE
yrciia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBIIOJIHATD
npeoOpa3oBaHus YKCEI U BBIPAKEHUH.

BpiOupaTh €1ocod CpaBHEHHUs YHCEII, BBIYUCIECHUN,
NPUMEHATh CBOMCTBA apU(PMETUUYECKUX ACHCTBUI

JUIS pallMOHAIN3AalU1 BIYUCIICHUN.

Pematn 3aJgavdu u3 peaHBHOﬁ JKU3HU, IPUMEHATD
MAaTEMATHYC€CKNE SHAHUA 1JI PCIICHUSA 3aaa4 U3 APYTrux

IPEAMETOB.

Pemiats 3amaum  pasHbIMH  CHOCO0AMH, CPaBHUBATD,

BBIOUPATH CMOCOOBI PEIICHUS 3aaUH.

OcymecTBJIATh CAMOKOHTPOJIb BBIIIOIHAEMBIX IEMCTBUM U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUIN

OBIIEE KOJIMYECTBO
YACOB IIO
[TPOTPAMME

170
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PABOYASA HPOI'PAMMA VYYEBHOI'O KYPCA «AJI'EBPA» B 7-9
KJIACCAX

CornacHo yueOHOMY IUTaHy B 7—9 Kilaccax u3ydaercst y4eOHbI Kypc «Anredpay,
KOTOpPBIH BKJIIOYACT CJICAYIONIME OCHOBHBIC pa3fenbl coiepkanus: «Yucnma w
BEIYHCIICHUS», «AJNTeOpanvecKue BBIpAKCHUS», «YpaBHEHUS M HEPABCHCTBA»,
«DyHKIANY.

OOmiee YMCIO YAcOB, PEKOMEHJIOBAHHBIX JUISI HW3YYCeHHS Y4eOHOro Kypca
«Anrebpay, — 306 yacoB: B 7 kiacce — 102 gaca (3 yaca B Hezaento), B 8 kinacce — 102
yaca (3 gaca B Hezento), B 9 kimacce — 102 ygaca (3 yaca B HEJIEIHO).

COIAEPKXAHUE OBYUYEHUASA

7 KJIACC Yuciia v BbIYHCIEHUS

JpoOu 0OBIKHOBEHHBIE U JIECATHYHBIE, EPEX0] OT OJTHON (OopMBI 3amTUCH Ipoleit
K gapyroil. [loHsTHe palMOHAIBFHOTO 4YHCIA, 3alKCh, CPABHEHHE, YIOPSIOYHMBAHUE
palMOHANIbHBIX 4HceNl. ApudMeTuueckre IeHCTBUS C pPAMOHAIBHBIMH YHCIIAMH.
Pemenue 3amay u3 peanbHON MPAKTUKKU HA YACTH, HAa IPOOU.

CrereHb C HaTypajdbHBIM I[IOKa3aTeJeM: OIpelelieHue, MpeoOpa3oBaHUe
BBIPQKEHUU HA OCHOBE OIPECIICHHsS, 3aMucCh OONBIIMX uucen. [IpomeHThl, 3amuch
NPOIIEHTOB B BUJIE ApoOM W ApoOM B BHUAEC NPOIEHTOB. Tpu OCHOBHBIC 3alayd Ha
IPOIIEHTHI, pEIICHUE 3a]]a4 U3 PEATbHON MPaKTHKH.

[IpumMeHeHne MPU3HAKOB JIETUMOCTH, Pa3OKEHHUE HA MHOXXHUTEIHM HATYPalbHBIX
YHCElL.

PeanbHbIie 3aBUCUMOCTH, B TOM YHUCIIE MPsMasi U 00paTHAsi MPONOPIIMOHAIBHOCTH.
AJredOpandeckue BbIpasKeHHsI

IlepemeHHbBIE, 4YKMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IEPEMEHHOU. JlomycTuMble
3HAUeHUs TEepeMeHHBIX. [IpefcTaBieHNEe 3aBUCHMOCTH MEXKIY BEITUYMHAMH B BHJIC
dopmynbl. Beramcnenus mo dopmynam. [IpeoOGpa3zoBaHrne OyKBEHHBIX BBIPAKCHUH,
TOKJIECTBEHHO PaBHBIC BBHIPAKCHMSI, PABUJIA TPEOOPA30BAHUSI CYMM M MPOM3BEIICHUMH,
MpaBUJIa PACKPHITHS CKOOOK M MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBoJiCTBa CTETICHU C HATYpPaJbHBIM MOKA3aTEJIEM.

Opnounensl w MHOTOWIeHb. CTerneHp MHOTOWIeHA. ClOXKEHWE, BBHIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. DOpMYIbl COKPANIEHHOTO YMHOKEHHS: KBaapaT CyMMBI H
KBajgpaT pasHocTu. PopMmyrna pa3HOCTH KBaApaToB. Pa3iokeHne MHOTOUYJICHOB HA
MHOXXHTEITH.
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YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHUE, KOpE€Hb YpaBHEHHUs, IMpaBWila MNpeoOpa3oBaHUsl  ypaBHEHHS,
PaBHOCUJIBHOCTbh YPABHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOW, 4YHCIO KOPHEH JIMHEWHOrO
YpaBHEHHUs, pPEUICHUE JMHEHHBIX ypaBHEHUW. COCTaBIEHUE YpPAaBHEHUU IO YCIOBUIO
3a7a4yu. Pelienue TeKCTOBBIX 3a7a4 C IIOMOLIBI0 YPABHEHUM.

JIluneiiHOoe ypaBHEHHME C JABYMsI IepeMeHHbIMU U ero rpaduk. Cucrema JBYX
JUHENHBIX YpaBHEHUH C ABYMs IepeMEeHHBIMU. Perenue cucrteM ypaBHEHUN criocoOoM
IIOACTAHOBKHU. [IpuMepsl peleHuss TeKCTOBBIX 3a7a4 ¢ IOMOIIBK CUCTEM YPaBHEHHUM.

DyHKUUH

Koopaunata Touku Ha npsiMmoi. YUucioBble NPOMEXYTKH. PaccTosiHue Mexay
JIByMsI TOYKaMH KOOPJIMHATHOM MPSIMOiA.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcmucca U opJuHaTa TOUYKU
Ha KOOPJMHATHOU TIOCKOCTU. [Ipumepnl rpaduxoB, 3amaHHbIX (Gopmynamu. UreHue
rpa¢ukoB peabHbIX 3aBUcUMOCTel. [TonaTtue dynkuu. ['padux dyukiuu. CBolicTBa
byakumii. JIuaeitnas ¢yakuus, e€ rpaduk. ['paduk ¢pynkuuu y = |x|. 'paduueckoe
pEIIEHNUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KJIACC Yucja u BbIYHCIEHUSA

KBangpaTHsiii kopeHs u3 uucnia. [lorstue 06 upparmoHaibHOM YHcie. JlecaTuaHbIe
IPUOIIDKCHHUST MpPpallMOHANBHBIX uKcesn. CBoicTBa apuMeTHYeCKHX KBaJapaTHBIX
KOpHEH U UX IPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BRIPAKEHUH W BRIYUCIICHHSIM.
JlecTBUTENBHBIC YHCIIA.

CteneHb C 1IETbIM MoKa3aTeneM U e€ cBoricTBa. CTaHIapTHAS 3allKMCh YKCIa.

AJireOpanvecKne BbIpasKeHHU s

KBagpaTHsiil TpEXuiieH, pa3ioKeHHE KBAIPATHOrO TPEXUIEHA HA MHOXKHUTEIH.

Anre6pandeckas n1podb. OCHOBHOE CBOMCTBO aireOpandeckoit npodu. CroxeHue,
BHIYMTAHWE, YMHOXXCHHE, JeleHne anreOpamdeckux npoOeii. PanmonanbHbIC
BBIpaXXEHUS U UX MPEOOpa3oBaHUE.
YpaBHeHUS U HEPABEHCTBA

KBagpatnoe ypaBHeHme, (popmyna KOpHEH KBaapaTHOTO ypaBHEHHA. Teopema
Buera. Pemenne ypaBHEeHUM, CBOASIINUXCS K JMHEMHBIM M KBaapaTtHbeIM. [Ipocteimue
TpOOHO-pAIIMOHAIBHBIE YPABHEHUS.

I'paduueckass umHTEpmpeTalus ypaBHEHUN C JBYMsI TNEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YpPaBHEHHM C JBYMS NEpPEeMEHHbIMU. [Ipumepsl pemeHuss Ccucrtem
HEJTMHEWHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 alreOpandecKuM CIIOCOOOM.
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HucnoBple HEpPaBEHCTBA U MX CBOMCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCMIIBHOCTE HEpAaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOW MEpeMEHHOM. CUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DyHKUUH

[lonstue ¢ynkuuu. OOIACTH ONpENENeHUs U MHOXKECTBO 3HAUYECHUU (PYHKIUU.
CrnocoObl 3aaHust PyHKLIUMA.

I'padux pynkuuu. Urenue cBoiicTB pyHkuuu no e€ rpaduky. [Ipumeps! rpapukos
(GyHKIUH, OTpakaloUIUX peaibHbIE MPOLIECCHI.

OYHKIMK, ONUCHIBAIOLIME TMPIAMYI0 M OOpaTHYI0  NIPOMOPLHMOHATBHbIE
3aBUCUMOCTH, UX Tpaduku. DyHkIUU Y Xy =2y =x y =|x|. TI'paduyeckoe
pelIeHre YpaBHEHUN U CUCTEM YpaBHEHHI.

9 KJIACC Yuciia v BbIYHCJICHUS

PanmionanpHble uwMcna, UppalMoOHANIbHBIE YHCIA, KOHEYHbIE M OCECKOHEUYHBIC
JeCATUYHbIE TpoOU. MHOXKECTBO JCHCTBUTEIIBHBIX YUCEN, JCHCTBUTEIIBHBIC YHCIIa KaK
OECKOHEYHbIE JECSATHYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHOMN MPSAMOM.

CpaBHeHUE  JIEWCTBUTENBHBIX  YHCEN, apu@MeTH4YecKue AeHCTBUS c
NENCTBUTEIIBHBIMU YHCIIAMM.

Pa3mepbl OOBEKTOB OKPYXKAIOMIETO MHpPA, JJIUTEIBHOCTH IPOIECCOB B
OKpPY’KaroIIeM MHpE.

[TpubnuxEHHoe 3HAYCHHE BEIWYUHBI, TOYHOCTh NpUOIMKeHHs. OKpyIrJIeHHe
yucen. [Ipuknaka u oleHka pe3yJibTaTOB BHIYMCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOISIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHne ypaBHEHHM, CBOISAIIUXCSA K KBaJApPATHBIM.
bukBanpatHoe ypaBHeHue. l[Ipumepsl pemieHHs ypaBHEHMH TPETbEM M UYETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-pallMOHANbHBIX YpaBHEHUM. PelnieHue TEKCTOBBIX —3ajay
anreOpanyecKuM METOOM.

VYpaBHeHHe C OByMs NEpEMEHHbIMH U ero rpaduk. Pemienwe cucrteM aByX
JIMHEMHBIX YpPABHEHUN C ABYMs NEPEMEHHBIMU. PeleHue cucTteM JByX YpaBHEHHH,
OIHO M3 KOTOpBIX JIMHEWHOEe, a Jpyroe — BTOpod creneHu. ['paduyeckas
VMHTEPNPETALNS] CUCTEMbI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pelienrie TeKCTOBBIX 3aj1au alreOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.
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Pemienue /MHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOU. Peuienue cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOM nepemeHHOol. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VMHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKUUHA
KBagpatnuynas ¢yuknus, e€ rpaduk u cBoiictBa. [lapabona, KOOpaAWHATEHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPHUHU MapaboJIbI.

¥
I'padukn  GyHKIHI: y=4#x, y= kx+b, y= oy y = x3’y = \/_7?’ y = |X|’

U UX CBOWCTBA.

YucJioBbIe OCIEA0BATEIbHOCTH U Mnmporpeccuu
IlonsTue YHUCIIOBOU IIOCJIC0BATCIIBHOCTH. 3aIIaHI/IC IIOCJICA0BATCIIBHOCTH

peKyppeHTHOI dopMynol u Gpopmyioit N-ro wieHa.
ApudmeTtndeckass u reoMmeTpuueckas mnporpeccur. Dopmynsl N-To  yIeHa
apupMETHIECKON U TEOMETPUUECKON TPOrPECCUid, CYMMBI MEPBHIX N YJICHOB.
N3o0paxenue uaeHOB apu(METHIECKON U TEOMETPUIECKON MPOTrPEecCUid TOUKaMHu
Ha KOOPJAWHATHOM TUIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIUAIbHBIN pocT. CIOXKHbBIE
IIPOLICHTHI.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HanmenoBanue pasnena  Kol4ecTso OCHOBHOE OcCHOBHBIE BHUJIBI JICATEIILHOCTH 00yUYarOIIUXCs
(Tembl) Kypca 4acoB COJIEp/KaHHE
Hucna v BEIYUCIICHUS. 25 [TonsaTHE CucremaTu3npoBaTh M 000ramarb 3HaHUA 00
PanmonannHbIE Unciia paninoHaJIBHOTO OOBIKHOBEHHBIX U JIECITUYHBIX JPOOSX.
THCIA. CpaBHUBATH U YNOPSA0YUBATH APOOU, TPeOOPA30BHIBaAS
ApupmeTnyeckue Py HEOOXOAUMOCTH JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

JICUCTBUSA C
palMOHATIBHBIMU
yucinamu. CpaBHEHHUE,
YIIOPAAOYUBAHUE

PaduOHAJIBHBIX YHUCCII.

Crenenp C
HATypaJIbHBIM
MOKa3aTeNeM.
Pemenne ocHOBHBIX
3a/;a4 Ha Apoow,
MPOLICHTHl W3
pEAIbHON IPAKTUKHU.
[IpusHaku
JNETUMOCTH,
pa3lioxKEeHUsT Ha
MHOXUTEIN

OOBIKHOBEHHBIC B JICCTUYHBIC, B YACTHOCTH B OECKOHECYHYIO
TECATHYHYIO IPOOb.

IIpuMeHATH pa3Hoo0pa3Hble CIIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
COJIepIKaIINX OOBIKHOBEHHBIEC U JIECATUIHBIC APOOH:
3aMEHATh MPU HEOOXOMMOCTH JIECATUIHYIO TPOOH
OOBIKHOBEHHOU M OOBIKHOBEHHYIO JICCATUIHOH, IPUBOIUTH
BEIpa)XeHHUE K popme, Hanbosiee yaoOHO! JJIs1 BRIYUCIICHUH,
peoOpa3oBBIBATH APOOHBIC BEIPAKEHUS HA YMHOKCHHE U
JIEJICHHUE IECATUYHBIX APOOEH K ACHCTBUSAM C LIETBIMH
YUCIIAMH.

IIpuBoaMTH YHCI0BbIEe U OYyKBEHHbIE PUMEPBI CTEIICHHU C
HaTypaJIbHBIM MOKa3aTesieM, OOBACHSSI 3HAUEHUS] OCHOBAHUS
CTEIIEHHU U MOKa3aTeNsl CTETeHU, HAaXOIUTh 3HaYEHUS
crerieHel Bua a" (a — ro0oe parmoHaaIbHOE YHCITo, N —
HATypaJIbHOE YHUCIIO).
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HaTypAJIbHBIX YUCEN.
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PeanpHBIE IMonuMaTh CMBICT 3aIMCA OOJBIINX YUCET C ITOMOIIBIO

3aBUCUMOCTH. [IpsiMast | necstuunbix npoOeii u creneHelt yucna 10, npUMeHsTh UX
u oOpatHas

MPONOPLIMOHATIBHOCTH

B PEAIbHBIX CUTYaLUsX.

IIpuMeHATH IPU3HAKY JEIUMOCTH, Pa3JIOKEeHHUs Ha
MHOXKUTENU HATypaJbHbIX YUCEIL.

PemaTh 3aga4m Ha 4acTH, IPOLEHTHI, MPONOPLUHU, HA
HaxoXJeHue Apoou (ITPOLIEHTa) OT BEJIMYUHBI U

BEJIMYUHEI TI0 €€ ApoOu (TIPOLICHTY), ApoOHu

(mporieHTa), KOTOPBIN COCTABIIAET OJHA BEIMYMUHA OT
JPYTOM.

IIpuBoauTH, pa30upaTh, OLEHNUBATDH PA3INYHbIC PELICHUS,
3alKCU PEIIEHUH TEeKCTOBBIX 3a/au.

Pacno3HaBaTh M 00bSACHATD, ONUPASICh HA ONIPEAEIICHUS,
PsIMO MPOTIOPIIMOHAIBHBIE U 00PATHO MPOTIOPIIMOHATIBHBIE
3aBUCUMOCTH MEXIY BEJIMYMHAMU; NIPUBOAUTH NPUMeEPbI
ATHX 3aBUCUMOCTEH U3 PealbHOTO MUpPa, U3 APYTUX yUeOHBIX
IIPEIMETOB.

PemaTh MpakTUKO-OpUEHTUPOBAHHBIE 3a]]a4 Ha IpoOH,
MPOLIEHTHI, MPAMYIO U OOPaTHYIO TPOTIOPITUOHATIEHOCTH,
MIPONIOPLIU U
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AnreOpanyeckue
BBIPAKCHHUSI

27

byxBeHHbIE
BBIPAYKCHUS.

IIepemenHsle.

Jlonyctumsle
3HA4YCHUS

MMCPCMCHHBIX.

DopMyJIbL.

OgBaageTh aredpanyeckor TEPMUHOIOTUEN U CUMBOJIMKOM,
NPHUMEHSATh €€ B IIPOLIECCE OCBOEHUS YUEOHOTO MaTepuaia.
HaxoauTh 3HaueHUs OyKBEHHBIX BBIPAXKEHUN TIPU
3aJIaHHbIX 3HAYEHUSIX OYKB; BBITIOJIHATH BBIUYMCICHUS IO
(dopMmynam. BeINOJIHATE NpeoOpa3oBaHUsl LIETIOTO
BBIPQ)KEHUSI B MHOTOWIEH MPUBEICHUEM MOJOOHBIX
CJIaraéMbIX, PACKPBITUEM CKOOOK. BBINOJIHATH YMHOXKEHUE
OJIHOYJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAXCHUH,
pacKpbITHE CKOOOK U
IpUBEICHUE
I10JTOOHBIX
cimaraeMbix. CBOMCTBA
CTCIICHU C
HATypaJIbHBIM
IOKa3aTesIeM.
MHOT0YJICHBI.
CrnoxeHue,
BBIUMTAHUE,
YMHOKEHHUE
MHOT'OYJICHOB.
DopMyJIbI
COKpAIIEHHOTO
YMHOKEHHUS.
Paznoxenue
MHOI'OYJICHOB Ha
MHOKHUTEIIN

Ha MHOTOWIEH U MHOTO4WIE€HA HA MHOTOWIEH, IPUMEHATH
(bopMyIbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.
OcymecTBJIATH Pa3i10K€HUE MHOTOWICHOB HA MHOXHUTENIN
MyTEM BBIHECEHHMS 32 CKOOKM 00IIIeT0 MHOXKHUTENS,
npuMeHeHHUs1 (OpMYJIIbl Pa3HOCTH KBaJIPaToB, GOpMYII
COKpAILEHHOTO YMHOKECHUS.

[IpumensiTh  mpeoOpa3oBaHWE€  MHOTOWIEHOB A
pelIeHus] pa3MYHbIX 3a7a4 W3 MaTeMaTHKH, CMEKHBIX
NPEeIMETOB, U3 pealbHOU MPAKTUKH.

3HAKOMUTLCA C HCTOpI/Ieﬁ Pa3BUTHUA MATCMATHKH
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YpaBHEHHUs U HEPABCHCTBA

20

YpaBHeHue, npaBuIIa
npeoOpa3oBaHus
ypaBHEHUS,
PaBHOCUJIBHOCTh
YpPaBHEHUM.
JIuneiinoe ypaBHEHUE

PemarTp 1MHENHOE YypaBHEHUE C OJHOM IIEPEMEHHON,
NpUMEeHsIA PaBHJIa [IEPEX01Aa OT UCXOIHOI0 YPABHEHUS K
paBHOCWIBHOMY eMy Oosee npocroro Buja. Ilposepsts,
SBJISICTCS JIU KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHoa0upaTs npuMepbI Nap YUCEN, SBIAIOIINXCS PELICHUEM
JIMHEVMHOTO YPaBHEHMUs C IBYMsI IIEPEMEHHBIMM.

C OJTHOM NIEPEMEHHOM,
pEILIEHNUE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a/1a4 C MOMOIIBIO
YpPaBHEHUH.

JIuHelHoe ypaBHEHHE C
NBYMS IEPEMEHHBIMU 1
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMU

CTpouth B KOOPAMHATHOM TJIOCKOCTH TpadUK JIMHEHHOTO
YpaBHEHUS C IBYMSI IEPEMEHHBIMH; TIOJIB3YSCh TpaduKoOM,
NPUBOJUTH MPUMEPBI PEIICHUS YPABHEHHUS.

HaxonuTh pemieHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUM C
JIBYMSI IEPEMEHHBIMHU.

CocTaBJATH M pelIaTh YPABHEHUE UJIU CUCTEMY
YPaBHEHHUI 110 YCIOBUIO 33J]a4U, UHTEPIIPETUPOBATh B

COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y MOJIYYEHHBIN
pe3yJsbTaT
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KoopauHatel u rpaguky.
DyHKIUU

24

Koopaunara Touku Ha
npsamoun. Yucnosele
IPOMEXKYTKHU.
Paccrosinue mexnay
JBYMsI TOUKaMHU
KOOPJIMHATHOM
IIPSIMOM.
[IpsamoyronpHas
CHUCTEMA KOOpJAMHAT Ha
J10CKOCTH. [Ipumepsl
rpaduKoB, 3aJaHHBIX
dbopmynaMu.

HN300paxkaTh Ha KOOPAVMHATHON NPSIMOM TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAUHATAM, JIy4H, OTPE3KH,

WHTEPBAJIbI; 3aMUCHIBATh UX Ha aJreOpandecKoM s3bIKE.
OTMedaTh B KOOPAUHATHOM IUIOCKOCTH TOYKH T10
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH IpadUKU HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX OpMYJIaMU, B TOM YUCTIE C
OMOIIIbI0 U POBBIX TabopaTopuil. [IpUMeHATH, H3yYATh
npeuMyIecTna,

HHTEPNPETUPOBATH IpaduUECKuil Crioco0 MpeICTaBICHUS U
aHanM3a pazHoOOPa3HON KU3HEHHOW HHPOPMAIIUH.
OcBauBaTthb NOHATHE (PYHKIUH, OBJIAJIEBATh
(GYHKIIMOHAIBHOW TEPMHUHOJIOTHEH.

Pacno3HaBaThb auHeiHy0 QyHKIH0O Y = KX + b,

Urenue rpadukoB
peabHBIX
3aBUCUMOCTEM.
[TonsiTne GyHKITUN.
I'padux GpyHKITHN.
CaoiicTBa QyHKITUH.
JluneitHas GyHKIHS.
[TocTpoenue rpaduka
JTUHEHHOU (yHKIUH.
['paduk GyHKITHHA
y=|x]|

ONMUCHLIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUMU
k03 durueHTos K u b.

CrpouTth rpaduku nuHeiHON QyHKIMHU, GyHKIUU Y = | X |.
HUcnoab3oBats nngposBbie pecypebl LISl TOCTPOCHUS
rpadukoB GYHKIHA U U3y4YEHUS UX CBOMCTB.

[IpuBOAUTE IPUMEPHI IMHENHBIX 3aBUCUMOCTEN B PEAIbHBIX
MPOLECCAX U SIBICHUAX
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[loBTOpEHUE 1 00001ICHNE 6 [loBTOpEHME Boi0upars, NPUMEHATh  OUEHHWBAThL  CHOCOOBI
OCHOBHBIX  TIOHSTHI CpPaBHEHHMsSI  YHUCEN, BBIUUCICHUH, MpeoOpa3oBaHU
1 METOZ0B Kypca 7 BBIPAKCHUH, PELICHNS YPABHECHUM.
KJIaCC&v, 0bobmenme OcymecTB/JIATh CAMOKOHTPOJIb BBITIOJTHSAEMBIX ICUCTBUHN U
SHAHHH CaMOIPOBEPKY pe3yJsibTaTa BhIUUCIECHUH, TPeoOpa3oBaHuil,
IIOCTPOCHHUM.
Pemats 3aga4m U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JJIs1 PEIICHUS 3a]1ad U3 IPYyTUX
IIPEIMETOB.
Pemate TekcTOBBIE 3aJauM, CPAaBHMBATH, BbLIOUPATH
CIIOCOOBI pelIeHNUs 3a/1a4u
OBILEE KOJIMYECTBO 102
YACOB I1O
I[TPOTPAMME
8 KUIACC
HaumenoBanue pasgena Konuuectso OCHOBHOE OCHOBHBIE BUJIbI I€ATEIBHOCTH 00YJaIOMINXCS
(Temsl) Kypca JacoB COZEpKAHUE
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Yucna v BEIYUCIICHUS.

KBagpaTHbie KOpHU

15

KBanpaTHbIil KOpeHb
u3 yucia. lonarue
00 uppanroHaILHOM
yucie. JlecaTuuHbie
PUOJIMKECHUS
UPpALMOHAIHBHBIX
quces.
JleficTBUTENIbHBIC
yucna. CpaBHEHUE
JICUCTBUTEBHBIX
quced.

YpaBHeHue  BUIA
X2 = a.

CaoiicTBa
apu(pMETUICCKUX
KBaJIPATHBIX KOPHEH.
[IpeobpazoBanue
YUCJIOBBIX
BBIPAKCHU,
coJieprKalux
KBaJpaTHbIE KOPHU

DopMyIMpPOBATH ONpeesieHue KBAIPATHOTO KOPHS M3
qucia, apupMeTUIecKoro KBapaTHoro KOpHsi.
IIpuMeHATH Ornepanuio U3BJICUCHUS KBAAPATHOTO KOPHS

U3 YKCIia, MCMOJIb3Ys TTPU HE0OXO0IUMOCTH

KAJIbKYJATOP. OlleHUBATH KBaJApaTHBIE KOPHU LEIBIMU
YUCJIAMU U JECATUYHBIMU TPOOSIMHU.

CpaBHMBATH M YNOPAJA0YMBATH PALIMOHAIBHBIE U
MppalMOHAIILHBIE YUCTIA, 3alIUCAHHBIE C TIOMOIIBIO
KBaJIpaTHBIX KOPHE.

HccaenoBaTs ypaBHEHHE X2 = 4, HAaXOAUTh TOUYHBIE
npuOImKkEHHBIE KOpHU TipH @ > 0.

HccaenoBarh ¢BOMCTBA KBAJIPATHBIX KOPHEW, TPOBOIA
YHCJIOBBIE SKCIIEPUMEHTHI C UCIIOIB30BAHUEM KaJIbKYJISATOPA
(koMIibIOTEpA).

Jloka3pIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSATh UX ISl IpeoOpa3oBaHUs BBIPAKCHUM.
BoInoHATH Npeodpa3oBaHus BbIPAKEHU,

coJieprKallluX KBaJpaTHble KOPHU. BripakaTh nepeMeHHbIe
U3 TEOMETPUYECKUX U Puznueckux Gpopmyi. Beraucasars

3HAYeHUA BbIPAKECHUH, COIEpKAILUX KBaAPATHbIE KOPHH,
UCTIOJIB3YS MPU HEOOXOIUMOCTH KaITbKYJIISTOP.
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HMcnoab30BaTh B X04¢ pEeICHUA 3aaa4 3JICMCHTAPHBIC
MNpeACTAaBIICHUA, CBA3aHHLBIC C HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHUAMHU
BCJINYHH.

3HAKOMMTBHCH ¢ HCTOPHMEH Pa3BUTHS MAaTEMATHKU

Yucia W BBIYUCIICHUA.
CTeneHn C 1EThIM

[1O0Ka3aTCJICM

CrerneHb ¢ 1eIbIM
ITOKa3aTeJIEM.
CrangapTHas 3anuch
yHpca.

Pa3mepsr 00bekTOB
OKPY’KaIoIIero Mupa
(OT BIIeMEeHTapHBIX
YacTHUI[ 10
KOCMHYECKHX
00BEKTOB),
JUINTEIILHOCTD
IIPOIIECCOB B
OKPY’KaroIeM MHpE.
CBoiicTBa CTENICHU C
1IEJIBIM TTOKa3aTeJIeM

DopMyIMPOBATH ONpPe/IeJIeHHe CTEIICHU C LIEJIbIM
MOKa3aTeJieM.

IIpeacTaBasith 3anUCh OOJIBITUX U MaJIbIX YUCET B
cTaHJapTHOM Bujie. CpaBHMBATDH YUCJIA U BEJIMYUHBI,
3alMCaHHBIE C UCMOJIb30BaHUEM cTerneHu 10.
Hcnosab30BaTh 3aN1MCh YHCEN B CTAHIAPTHOM BHUJIE
JUTSL BBIPAXKEHUST Pa3MEpOB 00BEKTOB, JIIUTEIHLHOCTH
IIPOLIECCOB B OKPYKAIOILIEM MUPE.

DopMyJIHPOBATH, 3aNIMCHIBATH B CHUMBOJIMY€CKOMN
(¢popme 1 MILTIOCTPUPOBATH IPUMEPAMHU CBOMCTBA
CTEIEHU C LIEJIBIM MTOKA3aTEIIEM.

IIpuMeHsITH CBOMCTBA CTEIICHU JJIS TIPEOOpa30BaAHUS
BBIPAYKCHUH, COJAEPKAIIUX CTECIIEHU C LIEJIbIM
nokasaresieM. BbINOJIHATH AeMCTBUSA C YUCIIAMU,

3alMCaHHBIMH B CTAHIAPTHOM BUjC (YMHOXCHHE,
JICJICHUE, BO3BEJICHUE B CTCTICHD)
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Anrebpandeckue 5 KBaaparHblit Pacno3naBaTh KBaJpaTHbI TPEXUJIEH, YCTAHABIMUBATD

BeIpaKeHHsA. KBapaTHbIH TPEXUICH. BO3MOXHOCTb €TI0 Pa3JIOKCHUS HA MHOKHUTEIIN.

TpEXUIICH Pasznoxenue PackiaasiBaTh HA MHOKUTEIM KBAJAPATHBIN TPEXUWIEH
KBaJIpaTHOTo C HEOTPULIATENIbHBIM TUCKPUMHUHAHTOM

TpEXWIEHA Ha
MHOKUTEIIN
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Anrebpanueckue
BBIPAKCHHUS.

Anrebpanueckas ApoOb

15

Anrebpanueckas
npo0sb. JlomycTumblie
3HAYCHUS
MIEPEMEHHBIX,
BXOJISAIIUX B
anreOpanyeckue
BBIPKEHUS.
OCHOBHOE CBOWCTBO
anrebpanyeckoi
npobu. CokparieHue
npobeii. CioxeHue,
BBIUUTAHUE,
YMHOKEHUE U
JIeJIeHHE
anreOpandecKkux
TpoOeii.
[IpeobpazoBanue
BBIPAKCHUH,
coJiepiKaIIux
anredpandeckue
Ipobu

3anuceiBaTh anreOpanyeckue BeipakeHus. Haxoqurh
00J1acTh ONpeAeNieHUs palliOHATFHOTO BBIPAKCHUS.
BbINOJHSATH YUCIIOBBIC MOJCTAHOBKU U BHIYHCJISITD
3Ha4YeHHE JPOOH, B TOM YHUCIIE C IOMOIIBIO KAJIBKYJISATOPA.
@ opMyJIHPOBATH OCHOBHOE CBOWCTBO aNTreOpanuecKoi
JpoOU ¥ MPUMEHSITh €ro JIJIA MpeoOpa3oBaHus APOOEH.
BbINOJHSATH AeCTBHS C aIreOpandyecKUMu APOOSIMHU.
[TpuMeHATH IPe0Opa30BaHUs BEIPAKCHHM JIJIST PEIIICHHUS
3aya4y. Beipaxkath nmepemMeHHbIe 13 GopMyt (HU3UIECKUX,
TCOMETPUYCCKUX, ONTUCHIBAIONTUX OBITOBBIC CUTYAIUH )
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YpaBHEHHUs U HEPABEHCTBA.

KBangpaTHble ypaBHEHUS

15

KBangpaTtHoe
ypaBHeHue. HemnomHoe
KBaJpAaTHOE YPaBHEHHE.
dopmyiia KOpHEn
KBaJpAaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienne ypaBHeHUN,
CBOISILIMXCS K
KBaJAPATHBIM.
[Ipocreiimue
IpOOHOpPALIMOHATIbHBIE
YpaBHEHU.

Peuienne TeKCTOBBIX
3a1a4 C IOMOIIBIO
KBaJpPAaTHBIX
ypaBHECHUH

Pacno3HaBaTh KBaJgpaTHbIC YPABHEHUS.
3anucbiBaTh GOPMYJY KOPHEN KBAJIPaTHOI'O YPaBHEHMUS;

pemIaTb KBA/IpATHbLIC YPABHCHUA — IMOJHBIC 1 HCIIOJIHBIC.

IIpoBoauThs npocreime UCCaAeI0BAHUA KBAIPATHBIX
YpPaBHECHUH.

Pemats ypaBHeHMs1, CBOISIIMECS K KBAIPATHBIM, C
MOMOIIBIO PEe0OPa30BAHUMN U 3aMEHON MepEMEHHOM.
HabaronaTh 1 aHAJIM3UPOBATH CBSI3b MEXY KOPHIMU

1 Kod(puimeHTaMu KBaJpaTHOTO ypaBHEHUS.
dopmyaupoBath Teopemy Buera, a Taxke oOpaTHyIO
TEOpPEMY, IIPUMEHATH ITU TEOPEMBI IS PELLIEHUS

3a7a4.

PemiaTh TekcTOBBIE 321a4H aNTeOpANYECKUM CIIOCOOOM:
MEPEXOIUTh OT CIOBECHON (hOPMYITMPOBKHU YCIOBUS 3a/1a4u
K anreOpandeckoil MoJea mMyTEM COCTaBICHHUS YPaBHEHNUS,
pelaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3ynabTar.

3HAKOMUTBHCS € UCTOPHEN Pa3BUTHUS aNreOph
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YpaBHEHHUs U HEPABEHCTBA.

Cucrtembl ypaBHEHUI

13

JIuneiliHOE ypaBHEHUE C
JIBYMSI IEPEMEHHBIMU,
ero rpaduk, NpuMepsl
penieHns ypaBHEHU B
LEJIBbIX YUCTaX.
Pewenne cucreM aByx
JIMHEVHBIX YPaBHEHUIN

Pacno3HaBaTh JIMHEHHBIE YPABHEHUSA C IBYMs
IIEPEMEHHBIMU.

CrpouTtsb rpaduky TMHEHHBIX YPABHEHHH, B TOM YHCIIE
HCIOJIb3Ys HH(ppPOBLIE pecypcehl.

Pasznuyarhe napajuiesibHblE M IEPECEKAIOIIMUECS MPSIMBbIE
10 UX YPABHECHUSIM.

PemaTe cucreMsl 1ByX JIMHEWHBIX YPABHEHUU C ABYMs
[IEPEMEHHBIMU NIOJICTAHOBKOM U CIIOKEHUEM.

C ABYyMS
NIEPEMEHHBIMH.
[Ipumeps! perieHus
CHUCTEM HEJIMHENHBIX
YpPaBHECHUH C IBYMsI
NIEPEMEHHBIMH.
I'paduueckas
UHTEpIpeTalus
YpaBHEHUS C IBYMS
NEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUU C IByMS
NEPEMEHHBIMH.
Pemenue TexkcToBhIX
3a7a4 C MOMOILBIO
CHCTEM ypaBHEHUU

PemaTp npocTeiiniive CUCTEMbI, B KOTOPBIX OJTHO U3
YpaBHEHHUI HE SIBISAETCS JIMHEHHBIM.

IIpuBoauTh rpapuuecKy0 HHTEPNPETALMIO PEIICHUS
YpaBHEHUS C IBYMS IEPEMEHHBIMU M CUCTEM YPABHEHHUI
C ABYMSI IIEPEMEHHBIMH.

PemaTh TeKCcTOBBIE 321a4M ANTreOpandecKuM CIIocoO0OM
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YpaBHEHHUs U HEPABEHCTBA.
HepaseHncTsa

12

YHucnoseie
HEpPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ onHOM
IIEPEMEHHOM.
JlnHennbie
HEPABEHCTBA C OJTHOU
MIEPEMEHHOM U UX
peuienue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

®opMyIMpPOBAaTHL  CBOMCTBA  YHUCJIOBBIX  HEPABEHCTB,

WUIIOCTPUPOBaTh  UX  Ha
J0Ka3bIBaTh aNreOpandyeck.

KOOPAMHATHON  IIPSAMOW,
IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PELLICHUS 3a]ay.
PemaTp iMHElHbIE HEPABEHCTBA C OJTHOU NIEPEMEHHOM,
n300paxaTh pelIeHuEe HEPAaBEHCTBA HA YUCIIOBOM MPSIMOIA.
PemaTh cucteMbl JIMHEMHBIX HEPABEHCTB, U300pa’KaTh
pelLIeHNe CUCTEMBI HEPABEHCTB HA YMCIOBOM IIPSAMOMU

C OJTHOM TIEpEMEHHOM
U UX pPEICHHUE.
N3o6paxenue
pEIIEHUS TUHEHHOTO
HEpPABEHCTBA U UX
CHCTEM Ha YHMCJIOBOM
IPSAMOU
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DyHKIUU.

OCHOBHBIE TOHATHUA

[lonsTue pyHKUMU.
ObnacTb
onpeaeneHus u
MHOKECTBO 3HAUCHUN
bynkuu. Cnocoos
3a1aHus PYHKIIHM.
I'padux pyHKUIMM.
CaoiicTBa QyHKIINH,
UX OTOOpaKeHUE

Ha rpaduke

Hcnonb3oBaTh QYHKIMOHAIBHYIO TEPMUHOJIOTHI0 M
CHUMBOJIMKY.

Berunciasatb 3HAYEeHHHA b yHKLIMH, 3aJJaHHBIX
dbopmynamu  (mpu  HEOOXOAUMOCTH  MCHOJB30BATh
KaJIbKYJISITOP);  COCTABJATH  Ta0AMUbI  3HAYeHMid
byHKIMY.

Crpouts mo ToukaM rpapuku ¢GyHKIHN.
OnuceiBaTh CcBOMCTBA (QYHKIIMM Ha OCHOBE

e€ rpaUyecKoro MpeACTaBICHHUS.

Hcnoas3oBaTh QYyHKIIMOHAIBHYIO TEPMUHOJIOTUIO 1
CHUMBOJIMKY.

HUccaenoBath npumepsl rpauKkoB, OTPa)KaIOLUX peaibHbIE
npoueccel 4 sBiaeHusd. IIpuBoauTh NpuUMepsI IPOLIECCOB U
SIBJICHUU C 3aJaHHBIMH CBOMCTBAMH.

Hcnob30BaTh KOMIIBIOTEPHBIE IPOrPAMMBbI

JUTsl ToCcTpoeHust rpaduKoB (PYHKITUI M U3YUEHHS X CBOHCTB

D yHKIUY.
UrcnoBbie GyHKITUN

YUreHue 1 mOCTpOCHUE
rpaduKoB G yHKIIHIA.
[Tpumeps! rpaduxos

HaxoauTs ¢ nomouibio rpaduka GyHKIMYA 3HAYCHUE OTHOU
Y3 paCCMATPUBAEMBIX BEJIMYMH 10 3HAYCHUIO Ipyrou. B
HECJIOXKHBIX CIy4asixX BbIPAXKATh (PpOPMYJI0i 3aBUCUMOCTDH
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dynxumi,
OTPaKAIOIIUX
peanbHbIe TPOLIECCHI.
OyHKINH,
OTIMCHIBAIOIIIHE
OpsIMYI0 U OOpaTHYIO
IPOITOPIIMOHATBHBIC
3aBUCUMOCTH, UX
rpaduxmu.

I'paduk pyaknum y
= X2,

OyHKIUA Y =

X2,y =X,

y=VE Y = |x;
rpaduyeckoe perieHme
YPaBHEHUH U CUCTEM
YpaBHECHUH

MEXKy BETMYMHAMU.
OnuceIBaTh XapakTep U3MEHEHUS OJHOW BEJIUYUHBI B
3aBUCUMOCTHU OT U3MEHEHUS IPYTOU.

Pacno3naBath Bubl n3ydaeMbix GyHkuuid. [loka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPIAUHATHOM INIOCKOCTHU

rpadukoB GyHKUMNA BUa:y 2y =x,py=vx, py= | x|
HUcnoan3oBarh (pyHKIHOHAIBHO-TPapuYeckue
NPeACTABJEHHUS Ul PELICHUS UM UCCIEIOBAHUS YPABHEHUU
Y CUCTEM YpPaBHEHUU.

IIpuMeHATH HU(POBBIE PeCypPChI 1Sl TOCTPOCHUS

rpauKoB G yHKIIUI

[ToBTOpEHUE 1 06001ICHHE

[loBTOpEHUE
OCHOBHBIX IIOHSTHHM U
METOA0B KypcoB 7 1 8
KJIaCCOB, 0000IIIEHHE
3HAHUM

Boi0upaTh, NPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
YHCEeJI, BBIYUCIICHUN, TPeoOpa30BaHUl BRIPAKCHHM, PEIICHUS
YPaBHEHHM.

OcyuiecTBJIATH CAMOKOHTPOJIb BBINIOJHAEMBIX IEMCTBUIA U
CaMOIIPOBEPKY pe3yJibTaTa BEIYUCICHUMN, TPEOOPA30BAHUA,
MTOCTPOEHHUM.

Pemats 3a1a4m U3 peajibHOM *KU3HHU, IPUMEHATH
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MaTeMaTUYEeCKUE 3HAHMS JIs1 PEIICHUs 3aa4 U3 IPYTUX
PEIMETOB.

PemaTth TekcTOBBIE 32/1a4H, CDABHUBAThH, BLIOUPATH
CIoCo0bI PELICHUS 3aa4u

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOI'PAMME

102

58




epe 00u: aMMz¢ aTeMe a. 5— acc ar % ‘
denepanbpHasn padoyas nporpamma | Maremaruka. 5—9 kiaaccsl (0a30BBIA YPOBEHD

9 KUIIACC
Hamumenosanue pasiena  KoamaecTso OCHOBHOE OcHOBHBIE BUJIBI JICATEIILHOCTH 00yUYarOIIUXCs
(Temnl) Kypca 4acoB coAEepKaHNE
Uucna 1 BEIYUCIICHHUS. 9

JlencTBUTENBHBIC YKCIa

PanmonanesHbeie yuncia,
VppallMOHAJIbHBIC

Yypclla, KOHEYHbIE U
O€CKOHEUYHbIE
NECATUYHbIE  JIPOOH.
MHO0%ecTBO
JIEHCTBUTEIIBHBIX
YHCell,
NIEHCTBUTEIILHBIE

Vs (i F:] KaK
OECKOHEUYHbBIE
JNECATHUYHBIE  JIPOOH.
B3auMHo ogHO3HAYHOE
COOTBETCTBHE MEXKIY
MHOYKECTBOM
JICUCTBUTEIIBLHBIX

Yucel U MHOXKECTBOM
TOYEK KOOPAMHATHOMU
npsimoil.  CpaBHeHUE
JIEUCTBUTEIIBHBIX
qyucen,
apupMeTHIeCKre

Pa3BuBaTh npeacraBjaeHus O YUCIaX: OT MHOKECTBA
HaTypaJbHBIX YUCEII 10 MHOYKECTBA JIEMICTBUTEIbHBIX
yucesl. O3HAKOMHUTBLCHA C BO3MOXHOCTBIO MIPEACTABICHUS
JEeWCTBUTEIILHOTO YUCiIa KaKk OECKOHEUHOM JeCSITUIHON
JTpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHAIBHBIX U UppallMOHANIBHBIX yncen. U300paxaTh
JNEWCTBUTENIBHBIE YNCIIA TOYKAMH KOOPJIUHATHOU MPSAMOI.
3anucbIBaTh, CPABHUBATH M YIIOPSAA0YNBATH
JEWCTBUTENIBHBIE YHCIIA.

BbInOTHATH, coueTast yCTHBIE U IUCbMEHHBIE TPUEMBI,
apudgmMeTryecKue AeiiCTBUA C PAIMOHAILHBIMU YHACJIAMH;
HAXOAMThb 3HAYECHUS CTEIIEHEN C LIENbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYMUCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.
Honyuyurs npeacraBjieHue 0 3HAYNMOCTHU
JNEVCTBUTEIIBHBIX YUCEN B MPAKTUUYECKOMN AESITEIbHOCTH
YEJIOBEKA.

AHAJIM3UPOBATH M [eJaTh BBIBOJAbI O TOYHOCTHU
OpUONMKEHUST  JEUCTBUTENBHOTO  YUCIa  MpHU
pelIeHnu 3a1ay.

OKpyriasiTh AJCUCTBUTEIBHBIC YHCIIA, BHINOJHATH
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NPUKHIAKY PE3yJIbTaTa BEIYMCICHUM, OUEHKY 3HAUYCHUI

60




denepanpHas padoyas nmporpamma | Maremartuka. 5—9 knaccel (6a30BbIH YpOBEHB)

JICUCTBUS C
JICMCTBUTEIBLHBIMU
YHCJIAMH.
[Tpubnuxénnoe
3HAUCHUEC
BEJIMYUHBI, TOYHOCTD
npUOTUKEHUS.
OkpyriieHue yucen.
[Ipukuaka u oueHka
pe3ynbTaTOB
BBIUHCJICHUH

YHUCJIOBBIX BBIpa)KCHI/II\/'I.

3HAKOMMTBHCS ¢ HCTOPHMEN Pa3BUTHS MAaTEMATHKU

YpaBHEHHUS U HEPABEHCTRBA.
YpaBHEHUSI C OTHOU

IEPEMEHHOU

14

JIuneriHoE
ypaBHeHue. Pemenue
YpaBHECHUH,
CBOISILIUXCS K
JIMHEWHBIM.
KBagpatHoe
ypaBHeHue. Pemenue
YPaBHEHUH,
CBOJAIINXCS K
KBaJPAaTHBIM.
bukBanpaTtHbie
YPAaBHEHUS.
[Ipumeps! pemeHus
YPaBHEHUU TPEThEU H

OcBausBarbp, 3allOMMHATh " NPUMEHATH
rpajpuyeckue MeTOAbI IIPU PEIICHUU YpPaBHEHUHU,
HEPABEHCTB U UX CUCTEM.

Pacno3snaBath 1enbie W JOpOOHBIE ypaBHEHHS.
Pemats JiMHeliHbIe M KBaJApaTHble YpPaBHEHHUS,
YpPaBHEHUs, CBOJSIIMECS K HUM, IPOCTEHILINE
TpOoOHOpalMOHATBHBIC YPABHEHUSI.

IIpennaratb BO3MOKHBIC CITOCOOBI PEIIEHUS TEKCTOBBIX
3a71a4, 00CY:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n

Pa3HBIMU CIIOCOOAMHU.
3HAKOMHTHCS C HCTOPHUE Pa3BUTHI MaTEMATHKH
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YETBEPTOM CTENECHEN

paslioKeHueM Ha
MHOXHUTEIU. Penienue
JTPOOHOpAITMOHATBHBIX
YPaBHEHHM.

Pemmenne TekcTOBBIX 3a51a4
anreOpandecKuM METOI0M
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YpaBHEHHUs U HEPABEHCTBA.

Cucrtembl ypaBHEHUI

14

YpaBHeHue c IBYMsI
NEPEMEHHBIMM M €TO0
rpaduk. Cucrema aBYX
JMHEUHBIX ypPaBHEHUU C
JNBYMsI NIEPEMEHHBIMH U €€
peuwienue. Pemenune cucrem
JIBYX YpaBHEHUW, OJHO U3

KOTOpBIX  JIMHEWHOE, a
IPyroe — BTOPOM CTETICHH.
I'paduueckas

UHTEpIIpEeTalyss CUCTEMBI
YpaBHEHUU C IByMs
IEpEeMEHHbIMU.  Perienue
TEKCTOBBIX

OcBauBaTh U NPUMEHATHb IPUEMBI PELIEHUSI CUCTEMBI
JBYX JINHENHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE
HE SIBJISIETCS TUHEHUHBIM.

Hcnoas3oBaTh QyHKIMOHAIBHO-Tpaduueckue
NIPEACTABIECHUS U1l PelIeHUs U MCCJIeI0BAHUS
YPaBHEHUU U CUCTEM.

AHAJTH3MPOBATH TEKCTHI 32124, pelIaTh UX
anredpanyeckuM CrocoooM: mepexoauTh OT CIIOBECHOM
(bOpMyYITHPOBKH YCIOBUS 3aJ1a4u K aire0pandeckon
MOJIEJIN ITyTEM COCTAaBJICHUS CUCTEMBI YPaBHEHUI;
pemaTh COCTABICHHYIO CUCTEMY YPaBHEHHIA,
HHTEPIPETHPOBATH PE3YIIbTAT.

3HAKOMUTBHCS € UCTOPHEN PA3BUTHUS MAaTEMATUKH

3a/1a4 anre0pandecKum
crocobom
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YpaBHEHMS U HEPABEHCTBA. 16 Yucnossle Yurtath, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaseHncTsa HCPAaBCHCTBA 1 UX HEPaBCHCTBA,; MCII0JIb30BATh CUMBOJIMKY M TSPMHHOJIOTHIO.
CBOKCTBA. JIMHEHHbIE BbInoJHATH IpeoOpa3oBaHUsl HEPABEHCTB, HCMOJIb30BATh
HEpaBeHCTBA C 171 TIpeoOpa30oBaHuUs CBOWCTBA YUCIIOBLIX HEPABEHCTB.
HOW TTIEPEMEHHOU .
ONHOU HEPEMEHHO Pacno3HaBaTh JIMHEIHBIE U KBaIpAaTHBIE HEPABEHCTBA.
U UX pPEICHHE. . .
. Pemathb rHelHbIE HEPABEHCTBA, CUCTEMbI JIMHEHHBIX
CucTembl JIMHEHHBIX
. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIUX
HEPABEHCTB C OJTHOU
HepeMEHHOI I HX KBaJpAaTHOE HEPABEHCTBO, U pELIaTh UX; 00CYKIAATh
pelleHHe. MOJIYYEHHBIE PEIICHUS.
KBaaparHble N300paxkaTh pelieHUE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
HEpaBEeHCTBA U HX Ha YUCJIOBOU MPSAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
peuieHue. CHUMBOJIOB.
I'paduyeckas Pemathb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YS
UHTEpIpeTalUs rpaduueckue npeacTaBiIeHUs.
HCPAaBCHCTB U OcBauBaTh U NIPUMEHATH HEPABEHCTBA IIPU PEIIECHUN
CHCTEM HEPABCHCTB C pa3InUYHBIX 33/1a4, B TOM YHUCJIE IPAKTUKOOPUEHTUPOBAHHBIX
JIBYMSI
EepEMEHHBIMH
OyHKUIUH 16 Pacno3naBarhp BU/IbI U3y4aeMbIX byHKIINH];
KBaapatnunas
. WIIOCTPUPOBATh cXeMaTH4YeCKH, 00bSICHATH
bynkius, e€ rpadgux u .
" pacrojioKeHrue  Ha  KOOPAMHATHOM  TJIOCKOCTH
cBoiictBa. [lapabona,
rpadukoB K
KOOPJAMHATHI BEPIIUHbI .
pA p gynxumii Buga: y =kx, y=kx+b,y= _,y=x%

napabobl, OCh

X
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CUMMETPHUH MapadoJIbI.
I'padpuxu pyHKIMIA:

y=kx, y=
kx + b,

y= ¥y =vx, y = |x| B 3aBUCMMOCTH OT 3HAUEHUU

K03 (PUIIMEHTOB; ONUCHIBATh X CBOWMCTBA.

PacnosnaBaTrh  KBaApaTUYHYI  (QYHKIUIO  TIO
dopmyne. IlpuBoauTh mNpPUMepPbl KBaJIpaTHYHBIX
3aBUCUMOCTEN U3 pealbHOW KU3HHU, (DU3UKH,
reoMeTpur. BbIIBASATHL U 00001aTh OCOOCHHOCTH
rpaduka KBagpaTHuHOM QpyHKIUK Y = ax® + bx + C.
Ctpoutrs ¥ H300pakaTh cXeMaTHYeCKH Trpapuku
KBaJIPAaTUYHBIX (PYHKIUH, 3aJaHHBIX (OpMyIamMH BUaa Y =
ax?2, y=ax?+q,y=a(x +p)4 y=ax®+bx+c.
AHAJTHM3UPOBATH M MPUMEHSATH CBOMCTBA H3Y4YECHHBIX

byHKUIMHA IS UX TOCTPOEHHUS, B TOM YHCIE C
MOMOIIBI0 IU(PPOBBIX PECYPCOB
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Yucnosbie
OCJIEI0OBATEIILHOCTH

15

[ToHATHE YKCIIOBOM
NIOCJIEIOBATEIBHOCTH.
3ananue
NOCJIEIOBATEIIBHOCTH
PEKYppPEHTHOM
dbopmynoii u

dbopmysoit N-ro uieHa.

Apudmerndeckas u
reoMeTpuyIecKas
IPOTPECCHUMN.
@®opMyIbl N-TO YieHa
apu(pMeTHIECKON U
reOMETPUUYECKOU

OcBauBaTh U NPUMEHATH UHIEKCHbIE 0003HAUEHUS,
CTPOMTH peyeBble BbICKA3bIBAHUSA C HCIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBSI3aHHOM C MOHATHEM
II0CJIET0BATEIIBHOCTH.

AHaJu3upoBaTh Gpopmyiy N-ro wieHa
MOCJIEIOBATEIbHOCTU WM PEKYPPEHTHYIO GOpMYIly H
BBIYUCJIATH WICHBI IOCIE0BATEILHOCTEN, 3a1aHHbIX
TUMH HOpMYyIIamMHu.

YcranaBiauBaTh 3aKOHOMEPHOCTb B I[OCTPOEHUU
MOCJIEIOBATEIbHOCTA, ~ €CIM  BBIMCaHbl  TEpPBbIE
HECKOJIBKO €€ YJICHOB.

Pacno3naBaTh apupMEeTUYECKYIO U TEOMETPUUYECKYIO
MIPOrPECCHUU NP PA3HBIX CIIOCO0AX 3adaHUs.
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IIPOrPECCUM, CYMMBI
MEPBBIX N YICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
T€OMETPUUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOpJIAMHATHOMU
TJTIOCKOCTH.
JInHEeHBIN 1
9KCIOHEHIINAIbLHBIN
pOCT.

CrnoxHbIC IMPOLICHTHI

PemaTh 3amaun ¢ ucnonp3oBaHueM (Hopmya N-TO yjieHa
apu@METHYEeCKO U  TeOMETPUYECKOW  IPOrpecCHid,
CYMMBI IIEPBBIX N YWIECHOB.

HN300paxkaTh WICHBI IOCIEA0BATEILHOCTH TOYKAMH

Ha KOOPJIMHATHOM INIOCKOCTH.

PaccmaTtpuBaTh npuMepsbI NPOLECCOB U SIBJICHUU U3
pEaAIbHOM KU3HU, WIUTIOCTPUPYIOLIUE U3BMEHEHUE B
apuMeTHIECKO MPOrpeccuu, B TEOMETPUUECKOM
nporpeccun; n300paxarh COOTBETCTBYIOIIHE
3aBUCUMOCTHU IpaPUUECKH.

Pemiath 3a1a4M, CBA3aHHBIE C YUCIOBBIMU
IIOCJIEI0BATENIBHOCTAMU, B TOM YHUCIIE 3a/1a4d U3 PEAIbHOU
KHU3HU C UCIIOJIb30BAHUEM LIU(POBBIX TEXHOIOT U
(37IeKTPOHHBIX Ta0JIHIL, TPaPUIECKOTO KATBKYJIATOPA | T.I1.).
PemiaThb 3a1a4n Ha CIIOKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON ITPAKTUKH (C UCIIOIB30BAHUEM
KaJIbKYJISITOPA).

3HAKOMMTBHCS ¢ HCTOPHEN Pa3BUTHS MAaTEMATHKU
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[loBTOpEHue, 006001IEeHHE,

CUCTEMaTHU3aUs 3HAHUU

18

Yuciaan

BbIYHCJIeHHUS (3aIHCh,
CpaBHEHUE, IEUCTBUA C
NEeUCTBUTEIILHBIMHU
YHUCJIaMU, YUCIIOBast
npsiMasi; TPOLICHTHI,
OTHOIIICHUSI,
MIPOTIOPIINH;

OnepupoBath NOHATHUAMM: MHOKECTBO, IIOJMHOXECTBO,
orepalry HaJl MHOKECTBAMH; HCIOJIb30BaTh Ipaduueckoe
NPEACTABIECHUE MHOKECTB JIJI1 ONUCAHUS PEATBHBIX
IIPOLIECCOB U SIBJICHUM, IPY PELIEHNH 3a4a4 U3 IPYTUX
y4eOHBIX TPEMETOB.

AKTyaJqM3UpoOBATh TEPMHUHOJIOIMI0 W OCHOBHBbIE
NeHCTBHUS, CBSI3aHHbIE € YHCJIAMH: HaTypalbHOE
4KCJIO, IPOCTOE U COCTaBHOE YHCIA, JEIUMOCTb
HaTypaJIbHBIX
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OKpYIJIEHHE,
npuOIMKEeHHE,
OLICHKA;  peuIeHue
TEKCTOBBIX  3a/au
apu(pMEeTHIECCKUM

crocoboMm)

4yycell, IPU3HAKU JEJIMMOCTH, 1[E€JI0€ YUCIIO0, MOLYJIb YUCIIa,
OOBIKHOBEHHAs U JIeCATUYHAs ApOOU, CTAHIaPTHBIA BH]T
qrclia, apu(pMETUYECKUN KBaIPaTHBIN KOPEHb.

BhINOJIHATE JeiicTBUS, CPABHUBATH U YIIOPAA04YUBATH
4yuCa, MPeICTaBIATh YACIA HA KOOPAUHATHOM MPSAMOH,
OKPYIJIATH YUCJIA; BHIMOJHATH NPUKUAKY U OLEHKY
pe3ynbTaTa BEIYMCICHUN.

Pemath TekcTOBBIE 3aJa4M apu(PMETUUECKHUM CIOCOOOM.
Pemiate nmpakTuyeckue 3agadu, COAECpIKallyde IMPOLIEHTHI,
JIOJIM, 4YacCTH, BBIPAXKAIOIIME 3aBUCUMOCTHU. CKOpPOCTb —
BpeMsl — PACCTOsIHUE, II€Ha — KOJWUYECTBO — CTOUMOCTb,
00bEM  paboThl — BpeMsi — MPOU3BOAMTEIBHOCTb  TpYJa.
Pa3oupars peabHbIe KU3HEHHBIE CUTYalluH,
(popmyJIMpoBaTH UX HA SA3BIKE MATEMATHUKHU,

HAXOAUTh pEIICHUE, MPUMEHSs MaTeMaTWYeCKUW armapar,
HHTEPNPEeTUPOBATH PE3YIbTAT
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AJire0Opanveckue
BbIPAKCHUA

(mpeobpaszoBanue
anreOpanyecKkux
BBIPAXCHUH,
JIOITYCTUMBIE

3HAYECHHUS])

OnepupoBaTth NOHATHAMM: CTEIIEHb C IIEJIBIM I0KA3aTEIIEM,
apuMeTHUeCcKuil KBaIpaTHbIM KOPEHb, MHOTOUJIEH,
anreOpanyeckas ApoOb, TOXKIECTBO.

BbINOJHSITH OCHOBHBIE IEHCTBHS : BBITIOJHITH PACYETHI 110
dbopmynam, nmpeoOPa3oBLIBATH IEJbIe, TPOOHOPAIIMOHATBHEIE
BBIPOKEHUS U BEIPAKCHHSI C KOPHSIMH, PEATH30BBIBAThH
pa3IoKeHHE MHOTOUYJICHA HA MHOXKUTENH, B TOM YHCIIC C
UCIIOJIb30BaHUEM (OPMYJI pa3HOCTH KBaJpaTOB U KBaJapara
CYMMBI ¥ pa3HOCTH; HAXO/IUTh

JOIYCTUMBbIE 3HAYEHUS IEPEMEHHBIX JIJIsI
JTpOOHOpALIMOHAIBHBIX BRIPAKEHUHN, KOPHEH.

MoaeaupoBath ¢ nomouipio Gopmyi peanbHbIe MPOILECCHI
U SIBIICHUS
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DyHKUINH
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
dyHKumii;
rpaduueckoe perieHue
YPaBHEHUH U UX
CHUCTEM)

OnepupoBath NOHATUAMM: QYHKLHUS, TpaPuK QYHKIUH,
HYJIU (QYHKIHMH, TPOMEKYTKHA 3HAKONIOCTOSIHCTBA,
IPOMEKYTKU BO3pacTaHusl, yObIBaHUSA, HauOOJIbIIEE U
HauMEHbLIee 3HaYeHUs1 PYHKIIMH.

AHAIM3MPOBATh, CPaBHMBATh, O00CYXKIaThb CBOWCTBa

GyHKUUH, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHSIMHU: TIpsIMAast
POIOPIIMOHATILHOCTH, 00paTHAsI MPONOPIUOHATBHOCTD,
auHeHas GyHKUMA, KBaApaTuyHas QyHKius, napadona,
runep6oisa. Ucnonb3oBaTh rpadukm i onpeaeeHus
CBOMCTB, MPOIECCOB U 3aBUCUMOCTEH, JJI PEIICHHS 33124
U3 IpYruX y4eOHBIX MPEIMETOB U peabHOM KU3HU;
MOIEJTUPOBATH C IMOMOIIBIO TPa(hUKOB peasibHbIe
IpoLeccHl U siBieHus. BoipaxaTs popmyaamu
3aBUCUMOCTH MEXK]y BEJIMUUHAMHU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»
B 7-9 KITACCAX

COIAEPKAHUE OBYUYEHUA

7 KIIACC

HauanbHbie moHsiTUS reoMeTpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yroda. Buabl
yriioB. BeprukanpHble W CMeXHBIE yribl. buccektpuca yria. Jlomanas,
MHOTOyTroJbHUK. [lapannenbHoCTh U NEPHIEHANKYISIPHOCTD NPSIMBbIX.

Cummerpuunbie ¢Gurypbl. OCHOBHBIE CBOWCTBA OCEBOW cUMMETpHUH. [Ipumeps
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOIIBIO UPKYJIS U JuHeku. TpeyronsHuk. BricoTa,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOE npeHHBIN 51 PaBHOCTOPOHHHM TPEYTrOJIbHUKHU. Hepagsenctso

TPEYroJbHUKA.

CBolicTBa W TMpU3HAKU paBHOOEIPEHHOrO TpeyrojibHUKa. [Ipu3HakuW paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa W MpU3HAKH MapaJUIeNbHBIX NpAMBIX. CyMMma YIJIOB TpEyroJibHUKA.
BHemnue yriasl TpeyrojibHUKA.

[IpsMoyronbHblid  TpeyroapHUK.  CBOWCTBO  MEIWaHbl  MPSAMOYTOJBHOIO
TPEYroJibHUKA, MPOBEAEHHOW K rumnoTeHy3e. [Ipu3Haku paBeHCTBA HPSIMOYTOJbHBIX
TPEYroibHUKOB. [IpsIMOYTOIBHBIN TPEYroJibHUK € yIiioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa o OonblieM yrie u OONbIIEH CTOPOHE TPEYroJbHUKA.
[lepneHauKyIgp U HAKIOHHAS.

I'eomerpruueckoe MecTo TOYEK. buccekTpuca yriia u CepeaAuHHbIA NEPIEHANUKYJIIAP
K OTPE3KYy KaK T€OMETPUUYECKNE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOp/la U JAHAMETpP, UX CBOICTBAa. B3auMHOe pacmoyioxeHue
OKpy)kHOCTH M TmipsiMod. KacarenbHast M cekymias K OKPYXHOCTH. OKpYKHOCTb,
BIMCaHHAas B yroiyl. BnucanHas u onucaHHasi OKPY>KHOCTU TPEYTOJIbHUKA.

8 KIIACC

UYetreipéxyronpauku. [lapamnenorpamm, ero npusHaku W CBOMcTBa. YacTHbIe
Cllyyad mapajieorpaMMoB (TIPSIMOYTOJIBHUK, pPOMO, KBaapaT), MX NPU3HAKU U
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cBoiicTBa. Tpaneuusi, paBHOOOKas Tpaneuus, e€ cBoiicTBa U npusHaku. [IpsMoyronbHas
Tpanenus.

Meton yasoenuss Menuanbl. llentpanbHas cumMmerpus. Teopema @aneca u
T€OpeMa O MPOIOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue MMHAM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHuKA.

[logoOue TpeyronbHUKOB, KoddduuueHnt mnogodbus. IlpuszHaku mnomoOus
TpeYroJbHUKOB. [IpruMeHenne noao0us npu peleHny MpakTHYeCKUX 3a1ad.

CpoiictBa miomaaei reoMerpuueckux ¢uryp. Dopmyiasl Ui IUIOMAIA
TpPEeYrojibHUKa, MapauienorpaMmma, pomba u Tpaneuuud. OTHOIIEHHE IUIOIAen
NOJIOOHBIX QUTYD.

Beluncnenne momaneid TPEYroJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembr Iludaropa npu pemeHun
NpPaKTUYECKUX 3a/]1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOTrO yria NPSIMOYTrOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. TpUTOHOMETpHUYECKUE (PYHKIIUU YIIIOB B
30°, 45° u 60°.

BrnucanHble ¥ LEHTpanabHBIE YIVIBI, YIOJI MEXKIY KacaTeIbHONM U XOpAOH. YTIUIBI
MEXIYy XOpJaMH U CEKyIIMMHU. BIHCaHHBIE U ONKMCAHHBIE YETBIPEXYTOJIBHUKH.
B3aumuoe pacnonoxxenue JByX okpyxHocteill. Kacanume oxpyxsocteil. OO6mue
KacaTeJIbHbIE K ABYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTrOHOMETPUUYECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUSI.

Pemienne tpeyrompHukoB. Teopema KOCHHYCOB M TeOopeMa CHHYCOB. Pelienue
MPAKTUYECKUX 3a/1a4 C UCMOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[Ipeobpazosanue moao6us. [Tomo6re coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MpoOU3BEACHUU OTPE3KOB XOPJ, TEOPEMbI O MPOU3BEIECHUHU OTPE3KOB
CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, niuHa (MOJysib) BEKTOpa, COHAMPABIEHHBIE BEKTOPBI, TPOTUBOIOIOXKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaLUU
HaJl BeKTOpaMu. PasiioxeHre BEKTopa Mo AByM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatet BekTopa. CKalsipHOE€ NpPOU3BEJICHHE BEKTOPOB, MPUMEHEHUE A
HaXO0XJICHUS JUIUH U YTJIOB.
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JlekapToBbl KOOpAMHATHI HAa IUIOCKOCTU. YPaBHEHUs IPAMON U OKPY)KHOCTU B
KOOpAMHATAX, IEPECCYCHUE OKPYXKHOCTENM M MNpsMbIX. MeTox KOOpAUMHAT U €ro
[IPUMECHEHHUE.

IIpaBunbHBIE MHOTOYIOJIBHUKHU. JlnmuHa OKpyXHOCTH. I'pamycHas u paguaHHas
Mepa yria, BBIYMCICHUE JUIMH IyT OKpYyKHOCTe!. [nomans kpyra, CeKTopa, CErMeHra.

JIBUKEHUST TUIOCKOCTH M BHYTPEHHUE CUMMETpuM (uryp (3J€MEeHTapHbIe
npeactasienus). [lapannensubiili nepeHoc. [loBopor.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HauMeHOBaHMe paszena  KolndecTBo OCHOBHOE OCHOBHBIE BUJIBI ACSITEIIBHOCTH 00 y4aromuXcs
(Temnl) Kypca JacoB COoAEpKAHUE
[Ipocreiiue 14 [Ipocreiimue DopMyIHMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpuieckue GUrypsl u FCOMETPHUICCKUEC Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHE (PUTYPHI,
ux cBoucTBa. Mzmepenue OOBEKTHI. onpeaesATh UX B3aUMHOE PACIIOI0KEHUE, BHINIOJIHATH
MHOroyroJybHuK,

I'COMCTPHUYCCKUX BCIINYNH

nomanasi. CMexXHbIE

Y BEPTUKAJIbHBIC
yriel. PaboTa ¢
MPOCTEUIIUMU
YepTEKAMMU.
H3mepeHne TMHENHBIX
U YTJIOBBIX BEJIMYHH,
BBIYHMCIICHUE OTPE3KOB
Y yTJIOB

YepTEXK MO YCIOBHUIO 3a4aUH.

IIpoBoauTh MPOCTENIIINE TOCTPOCHHUS C TOMOIIBIO IIUPKYJIS

U JUHEUKH.

N3mepsaTh TUHEWHBIE U YIJIOBBIE BEJIMYUHBI T€OMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha Ia3» pa3Mepbl pealbHbIX 00HEKTOB,
NMPOBOAUTH IPyOYIO OLICHKY UX Pa3MEPOB.

PemaTp 3a/1aun Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJTUYUH
YIJIOB.

PemaTsb 3a1a4n Ha B3aMMHOE PACIOIOKEHUE

reOMETPUIECKUX (DHUTYD.

IIpoBoauth KJIacCU(UKAITIIO VTJIOB,
BBIYUCJIATH JIMHEHHBIC W YTJIOBBIC BEIUYHHBI,
NPOBOANTH HEOOXOAMMBIC  JOKa3aTeIbHbIC
paccykneHusi. 3HAKOMHMTBCSI €  HCTOpHeid

Pa3BUTHUA TCOMCTPUHU
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TpeyronbHUKu

22

[TonsTHE O paBHBIX
TPEyroJIbHUKax 1

Pacno3HaBaTh mapbl paBHBIX TPEYrOJbHHKOB Ha TOTOBBIX
yepTexkax (C yKkazaHUEM MPU3HAKOB).
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NEPBUYHbIE
IPEICTABICHUS O
paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYrOJbHUKOB.

[Ipu3Haku paBeHCTBa

MPSMOYTOJBHBIX
TPEYTrOJIbLHUKOB.
CBOMCTBO MeaHaHBI
MPSIMOYTOJILHOTO
TPEyroJibHUKa,
MPOBEAEHHON K
TUIIOTEHY3E.
PaBHoOGenpeHHbIe 1
PaBHOCTOPOHHUE
TPEYTroJIbHUKH.
[Ipu3Haku u
CBOMCTBA
paBHOOEIPEHHOTO
TpeyroJibHUKa.
HepasencrBa B
reOMETPUH.
[IpsamoyronbHbIi
TPEYTroJIbHUK

BoiBoauTH CcriencTBUS (PABEHCTB COOTBETCTBYIOIIHUX
DJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.

@ opMyJHPOBATH OTPECIICHHUS: OCTPOYTOIBHOTO,
TYMOYTOJIBHOTO, MPSMOYTOIBHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPHCHI, BHICOTHI,
MeIMaHbl TPEYTOJBHUKA; CEPSIMHHOTO MEePIICHIUKYIISIpa
OTpe3Ka; IepuMeTpa TPEyroJbHUKA.

@opMyJIHPOBATH CBOWCTBA M NMPU3HAKU PaBHOOCIPEHHOTO
TPEYroJibHUKA.

CTpouTh dYepTeXKH, pemaTh 3ada4dM C  [OMOIIBIO
HaXO0KJIEHUS] PaBHBIX TPEYTOJIHHUKOB.

IpuMeHATH TPU3HAKK PABEHCTBA MPSIMOYTOIBHBIX
TPEYTOJIbHUKOB B 3a/1a4yax.

Hcnoab3oBath 1udpoBBIE pecypchl AJsi HCCIAET0BAHHUSA
CBOMCTB M3y4aeMbIX Quryp.

3HAKOMUTBHCS € UCTOPHEH PA3BUTHUS TEOMETPUU
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yriaom B 3000
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[TapannenbHble IpsIMBIE,

CyMMa YyIJIOB TPEYTOJIbHUKA

14

[TapannenbHbie
IIpsIMBIE, UX CBOMCTBA.
Haxkpecrt nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE NpU
NEpECECYEHUN
napaieNIbHbIX
MPSMBIX CEKYIIICH ).
[Ipu3zHax
napajuieIbHOCTH
NPSMBIX YEpE3
PaBEHCTBO PACCTOSIHUM
OT TOYEK OTHOU
MPSAMOM J10 BTOPOM
npsimoii. Cymma yriioB
TPEYroJbHUKA.
Bremnue yribl
TPEYroJIbHUKA

DopMyIHMpPOBATH NOHATHE [1APAJUICIIBHBIX IPSIMBIX,
HAXOAUTH IPAKTUYECKUE IIPUMEPHI.

H3yuaTsh cBoiicTBa yriioB, 00pa30BaHHbBIX MPU MEPECECUCHUU
IapauyIeIbHbIX IpsAMBIX cexylien. IIpoBoauTh
JA0KA3aTeNbCTBA MAPAUICIIBHOCTU IBYX IPSIMBIX C TOMOLIBIO
yIJI0B, 00pa30BaHHBIX MPU MEPECEUECHUHN ITUX MPSAMBIX TPEThE
IIPSIMOM.

BeIyMcJIATH CyMMY YIVIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
HaxoauTs yncioBbie 1 OyKBEHHbIC 3HAUEHUS YTIJIOB B
IF€OMETPUUYECKUX 3a/1a4ax C UCIIOIb30BAHUEM TEOPEM O

CYMME€ YTJIOB TPEYT'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBHCS € UCTOPHEN Pa3BUTHUS TEOMETPUU
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OKpy HOCTb U KpPYT.
['eomeTpuueckue

MOCTPOCHHUS

14

OKpyXHOCTb, XOpJa 1
JTUAMETP UX CBOMCTBA.
KacarenpHasa
OKPY’KHOCTH.

OKpyX HOCTBb,
BIIMCAHHAs B YTOJL.

DopMyIHMpOBaATh ONpPeJeIeHHs . OKPY)KHOCTH, XOPABI,
JMamMeTpa U KacaTelIbHOM K OKpykHOCTU. M3yyaTh nx
CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEKHU.

HccaenoBars, B TOM YHCIIE HCHOJAB3YS HU(POBBIE pecypChl:
OKPY>KHOCTb, BIUCAHHYIO B YIOJI; LICHTP OKPY>KHOCTH,
BIIMCAHHOM B yIOJI; pPABEHCTBO OTPE3KOB

ITonsitue o 'MT,
MPUMEHEHHUE B
3a7a4yax.
buccekrpuca u
CEepEIUHHBIN
MEPIICHAUKYJISAP KakK
reOMETPUUYECKUE
MeCTa TOYEK.
OKpyX HOCTBb,
ONMCaHHAas1 OKOJIO
TPEyroJIbHUKA.
OKpyX HOCTBb,
BIICAHHAS B
TPEYTOJIbHUK.
[Ipocrenimue
3a7a4M Ha
MIOCTPOEHUE

KacaTeJIbHBIX.
Hcnoan3oBatb MeToa ['MT i nokazarenbcTBa TEOpEM O
nepeceyeHnn OUCCEKTPUC YIIIOB TPEYTrOIbHUKA U
CEpPEMHHBIX MEPIEHIUKYIISIPOB K CTOPOHAM TPEYTroJIbHUKA
¢ momoIbo ' MT.

OBjaneBaTh MOHATHSIMH BIIMCAHHOM M OITMCAHHOM
OKPY>KHOCTEU TPEYroJbHUKA, HAXOAUTh LIEHTPHI 3TUX
OKPYKHOCTEU.

Pematb OCHOBHBIE 3a1a4M HA NMOCTPOEHHUeE: YIiia, PABHOTO
JAHHOMY;  CEPEIUMHHOI0  MEPHEHAMKYJspa  JAHHOIO
OTpEe3Ka; MPAMOU, MPOXOIAIIEH YEPE3 TAHHYIO TOUKY U
MePIEHIUKYIIPHON JaHHON MPSAMOM; OMCCEKTPHUCHI
JTAHHOTO YTJIA; TPEYTOJbHUKOB 10 Pa3JIMYHBIM JJIEMEHTAM.

3HAKOMHTBHCS ¢ UCTOPHEH Pa3BUTHS T€OMETPUU
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[ToBTOpeHnue, 06001IeHNE 4 [ToBTOpEHuUe u | PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIINUE CBS3U
3HAHUHI 00o01eHne MEXy pa3IMYHBIMH YaCcTSIMHU Kypca

OCHOBHBIX MOHATHU W
METOAOB  Kypca 7/

KJjlacca
OBUIEE KOJIMYECTBO 68
YACOB IIO
[TPOI'PAMME
8 KUIACC
HanmeHoBanue pasiena | KomuuecTBo OCHOBHOE OCHOBHBIE BUJIbI 1€ATEIBHOCTH 00YJarOIIMNXCs
(Temsl) Kypca 4acoB COJIep)KaHue
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UeThipéx BHUKU 12 n axKaThb u HAXOUTH H yepTekax
CTbIpexyrol [Tapamnenorpamm, ero 300p oA a cpreKa
NpPU3HAKH ¥ cBoficTpa. | UCTPIPEXYTOIBHUKH PAsHBIX BHJOB M HX OJIEMEHTBHL.
YaCTHBIE CIIy4an @®opmyMpOBATh  ONpedeJIeHMsl:  Iapajulesorpamma,
rnapauajieaorpaMMoB MNpsAMOYTOJIbHUKA, p0M6a, KBaJpara, Tparncuunu,
(MpSIMOYTOJILHUK, PaBHOOOKOM Tpanenuu, NpIMOyTrOJIbHOM Tpareuuy.
pomO, KBaapar), ux Jloka3pIBaTh M HCIOJb30BAaTh IPU PpPeElIeHHH 3a4a4
IPU3HAKKA U CBOMCTBA. | NMPHU3HAKH M CBOMCTBA: MapajuieliorpaMma,
Tpaneuwst. npsIMOYTOJIbHUKA, poM0a, KBajpara, Tparneiuu, paBHOOOKON
PaBHoOOKast 1 Tparenyu, mpsSMOYTOJIbHON TPATICIIHH.
npsimM bHasI
PAMOYToJIbHA IIpumeHATH MeTOo/ YABOCHUS MeI1aHbI
Tpaneuuu.
TpeyrojibHuka. Mcemosb3oBaTh I1UGPOBBIE PECYPCHI
Meton yaBoeHus .
JUTSL ICCIIETOBAHUSI CBOMCTB U3y4aeMbIX QUTyYp.
MeJIMaHbl.
LlenTpansHas 3HAKOMMTBHCS ¢ HCTOPHMEN Pa3BUTHS T€OMETPUH
CUMMETpUS
Teopema daneca 151 15 Teopema Paneca u IIpoBoaAMTH MOCTPOEHMS C IOMOIIBIO HUPKYJIS U
T€opcMa 0 TeopeMa JIMHEWKU C UCIIOJIb30BaHUE TeopeMbl Daseca U TEOpEMBI O
TPONOPHHOHATIEHBIX 0 MIPONOPLIMOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
OTpe3Kax, Mog00HbIC .
IPONOPLIMOHAIIBHBIX IIPONIOPLIMOHAJIBHBIN OTPE30K.

TPEYTOJIbHUKHU

otpe3kax. CpenHsis
JIMHUSA TPEYTOJbHUKA.

IIpoBoauTh A0KA3aTEJBCTBO TOrO, YTO  MEIHAHBI
TPEyroJibHUKa MEePEeCEeKarTCs B OJHOM TOYKE, 1 HAXOAUTH
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Tpaneuus, e€ cpeauss
JIVHUSL.

[IponopuroHaibHbIE
orpesku. LlenTp
Macc B
TPEYTOJIbHUKE.
[TonoGHbIE
TPEyroJIbHUKU. Tpu
npu3HaKa Moao0us
TPEYTrOJIbHUKOB.
[Ipumenenune
nojo0ust mpu
pelIeHUH
IPAKTUYECKUX 3a7a4

CBSI3b C IICHTPOM MaccC, HAXOAUTh OTHOIICHHUE, B KOTOPOM
METUAHBI JISTSATCS TOUKOH UX MEePECCUCHUS.

HaxoauTh 10100HBIC TPEYTOJIBHUKH Ha TOTOBBIX YEPTEKAX
C YKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB TO00MS.
PemaTh 3a7a4u Ha MOJ00HBIC TPEYTOJIBHUKH C TIOMOIIBIO
CaMOCTOSTEIILHOTO TIOCTPOCHUS YEPTEIKEH U HAXOKICHUS
M0JIOOHBIX TPEYTOJLHUKOB.

IIpoBoaUTH 10KA3aTEJBCTBA C HCIIOJIH30BAHHEM
MIPU3HAKOB MOJ00MS.

Jloka3pIBaTh TPU IIPU3HAKA MTOA00US TPEYTOJIHBHUKOB.
[IpuMeHATH MOJyYeHHbIC 3HAHUS TPU PEIICHUH
reOMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.
3HAKOMUTBHCS € UCTOPHEN PAa3BUTHUS TEOMETPUU

[ Imomans. Haxoxnenune
MJI0IIAJIEH TPEYTOJIbHUKOB
YU MHOTOYTOJIBHBIX (DUTYD.
[Tnomanu mogo6HBIX HuUryp

14

CBoiicTBa iomaaei
reOMETPUUECKUX
buryp. @opmyiibl
JUTS TUIOIIA A
TpPEyroJibHUKa,
napajiegorpaMmma,
Tpareuu.
Breruncnenue
TUIOIIAJICH CHOMKHBIX

buryp.

OBiageBaTh NEPBUYHBIMU NMPeEICTABIEHUSIMH 00
oO1eli Teopuu 1omaau (Mepsl), (OpMyJIHpPOBATH
CBOMCTBA TUIOMIA/I, BBISICHATD UX HATJIAIHBIN CMBICI.
BoiBoauTh OpMYITHI TUTOMIAAN MapajuIeIorpaMma,
TPEYroJbHUKA, TPANEIuu U3 POPMYJIIbI TIIOIAAH
NpSIMOYTOJIbHUKA (KBaApaTta).

BoiBoAMTH GOPMYIIBI TUTOIIAIH BBITYKIIOTO
YeTHIPEXYTOIBbHUKA YePE3 TUATOHATN U YTOJl MEXKIy HUMHU.
HaxoauTs miomanu ¢uryp, n300paxE€HHBIX HA KIETYATON
OyMmare, MCIOJIL30BATh pa30oueHre PUTryphl HA YaCTH U
JIOCTpanBaHUe.
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[Tnomanu ¢uryp Ha
KJIeTYaTOM Oymare.
ITnomaay mogo0HBIX
dburyp. 3agaum c
MPaKTUYECKUM
COJICp>)KaHHEM.
Pemenue 3agau c
MOMOIIIBIO METO/1a
BCIIOMOTaTEILHOM

I (1160105

Pa30upars npuMepbI UCMIOJIB30BAHUS BCIIOMOTaTEIbHOM
TUTOLIAIU JJISl PEIIEHNUS] TEOMETPUYECKUX 3a/1aY.
HaxoauTtsb miomanu noJo0HbIX GUryp.

Bburuucasith momaau pasjimIHbIX MHOTOYT'OJIBHBIX (I)I/II‘yp
Pematn 3aJavM Ha 1Iiomaab ¢ IPaKTUYCCKUM
COACPKAHUCM
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Teopema ITugaropa u
Havaja TPUTOHOMETPHUH

10

Teopema ITudaropa,
U €€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUUYECKUX
GyHKIUN OCTPOTO
yria
IPSIMOYTOJILHOTO
TPEYroJibHUKA,
TPUTOHOMETPUYECKUE
COOTHOILICHUS B
IPSIMOYTOJIEHOM
TPEYTrOJbHUKE.
OcHOBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

JlokasbiBaTh TeopeMy [Iudaropa, ucnoab3oBarTh €€ B
IIPAKTUYECKUX BBIYMCICHUSAX.

D opmMyJIMPOBATH ONPEICIICHUS

TPUTOHOMETPUUYECKHUX (DYHKIIMI OCTPOro yria,

MPOBEPATH UX KOPPEKTHOCTh. BHIBOAMTH
TPUTOHOMETPUUYECKUE COOTHOLLICHHUS B

NPSAMOYTOJIbHOM TPEYTOJIbHUKE.

HccienoBath COOTHOLIEHHS MEXKIYy CTOpOHaMU B
NPSMOYTOJIBHBIX TPEYTOJbHUKAxX C yriamu B 45° u 45°;
30° u 60°.

Hcnoab3oBaTs GpopMyssl IpUBEIEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO JJIsI HAXOKICHUS
COOTHOIICHUN MEX1y TPUTOHOMETPUUYECKUMHU (PYHKLIUAMU
Pa3IUYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NOJyYECHHBIE 3HAHUS M YMEHUS NPU PELICHUU

IMPAaKTUYCCKUX 3a1a4.

3HAKOMUTBHCS € UCTOPHEN PAa3BUTHUS TEOMETPUU
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YTibl B OKPYKHOCTH.
BnucaHHbIE 1 ONTMCaHHbBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble K
okpyxHocTH. Kacanue

OKPYKHOCTEU

13

Bnucannbie u
LHECHTPAJIbHBIE YTJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH. YTIIbl
MEXKY XOpJaMu U
CEKYIIUMU.
Bnucannsie u
OITMCAHHEBIC
YEThIPEXYTObHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenune r3Tux
CBOMCTB TIpH
pelIeHUN
F€OMETPUUECKUX
3ajJad.

Bzaumnoe
pACIIONIOKEHUE IBYX

OKPYXXHOCTEMH, 0011I1e
KacareinbpHble. Kacanue

OKPY)KHOCTEM

DopMyIMPOBATH OCHOBHBIE OIIPEAECIICHU, CBI3aHHbIE C
yrjiamu B Kpyre (BIIUCaHHBIN yroJl, HEHTPalIbHbINA yro).
HaxoauTh BIMCaHHBIC YIJIbI, ONUPAIOIIUECS HA OAHY AYTY,
BBIYHUCJIATH YIJIbI C [IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIJlaX, TEOPEMbI O BIIMCAHHOM YETBIPEXYT OJIBHUKE,
TEOPEMBI O LIEHTPAJIbHOM YIJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO IIUPPOBBIX
pPECypCOB, BIIMCAHHBIE U ONUCAHHBIC YETHIPEXYTOJIbHUKH,
BBIBOJAMTH UX CBOWCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBONCTBA M MPU3HAKH TIPU PEIICHUU
3aja4
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[loBTOpEHUE, 0000IICHNE 4 PemaTp 3a1aumn Ha NOBTOPEHUE, WILTFOCTPUPYIOIIUE CBI3U

[ToBTOpEHUE
. MEXKY Pa3IMYHBbIMU YacTsIMHU Kypca
OCHOBHBIX ITIOHATUN U

METOA0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE

SHAHUU

3HAHUH
OBIIEE KOJIMYECTBO 68
YACOB 10
[TPOTPAMME
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9 KJIACC
OCHOBHBIE BUIBI IEITEIHHOCTH 00 YUAIOIUXCS
HaunmenoBanue pasaciia KomnuecTBo OcHOBHOE ARL ya m
(Tembl) Kypca 4acoB coziepKaHue
TpI/IFOHOMeTpI/ISI. TeOpeMBI 16 OﬂpeﬂeﬂeHI/Ie (I)OpMyJII/IpOBaTB onpeaeJICcHust TPUTOHOMCTPHUUICCKUX
KOCHUHYCOB U CUHYCOB. TPUTOHOMETPHUYECKUX (byHKHHﬁ TYTBIX U IPAMBIX YTJIOB.

Pemenue TPCYTrOJIbHUKOB

¢bynkuuit yrioos ot 00

1o 1800. @opmysl
MIPUBE/ICHUS.
Teopema KOCUHYCOB,
TeopemMa CUHYCOB.
Pemenue
TPEYTrOJIbHUKOB.
[IpakTnueckoe
PUMEHEHHE
JIOKa3aHHBIX TEOPEM

BbIBOAMTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB (C
pPaanycoM OMMCAHHOU OKPY>KHOCTH).

BeiBoauTh opmMyJibl 1151 BBIYUCICHUSA IUIOIIALEH C
HCI0Jb30BAHUEM TeopeM TPUronoMmerpuu (popmyna
IUIOLIAIHA TPEYTOJIbHUKA YEPE3 JBE CTOPOHBI U YIOJl
MEXJly HUMH, (opMyJia IUIOIIA I YEThIPEXYTOJIbHUKA
qyepe3 ero AMaroHaJId U yroJl MEKy HUMH).

Pemiatb TpeyrosbHUKM.

Pemath nmpakTudecKue 3a1a4u, CBOISAIINECS K
HAXOXXJICHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
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[IpeobOpazoBanue mogoous.
Metpuueckue
COOTHOIICHHUS

B OKPYKHOCTH

10

[lonstue o
npeoOpa3oBaHUU
nojo6us.
CoOTBETCTBEHHBIE
AJIEMEHTHI
n0J1I00HBIX QUTyp.
Teopema o
IPOU3BEICHUU
OTPE3KOB XOP/I,
Teopema

OcBauBaTh NOHsAITHE TIPe0OpPa30BaHUS TIOI00HUS.
HccnenoBath OTHOLICHHE TUHEHHBIX 2JIEMEHTOB (QUTYD
npu npeoOpa3oBaHUM MOAOOUS.

HaxoauTts nmpuMepsl mog00us B OKpYyKaroIen
JIeHCTBUTEIBHOCTH.

BbIBOIUTH METPUYECKHE COOTHOIICHUS MEXKITY
OTpe3KaMU XOPJI, CEKYIINX U KacaTeIbHBIX C
WCTIOJIb30BAaHUEM BITCAHHBIX YTJIOB M MOJTO0HBIX
TPEYTOJbHUKOB. PemaTh reoMeTpudecKue 3a1adu u
3a]]a4M U3 PEaTbHOU JKU3HU C UCTIONh30BAaHUEM MTOA00HBIX
TPEYTOJIbHUKOB

0 TIPOU3BEAECHUU
OTPE3KOB CEKYIIHUX,
TeopeMa o
KBaJIpaTe
KacaTeJIbHOM.
[IpumeHeHne B
peleHun
F€OMETPUUECKUX
3aj1a4
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BexTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
1 BBIYHUTAHHUC
BEKTOPOB,
YMHOKEHHUE BEKTOpa
Ha YHCJIO.
dusnueckuil u
reOMETPUYECKUAMN
CMBICJT BEKTOPOB.
Paznoxenne BekTopa
10 IBYM
HEKOJUJIMHEAPHBIM
BEKTOPAM.
Koopaunatet
BEKTOpA.

CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnouab30BaTh BEKTOPHI KaK HAMPABICHHBIE OTPE3KH,
HCCJIeI0BATH TCOMETPUUECKUM (TTepeMeleHue) u
dbuzndeckuii (cuia) CMbICITBI BEKTOPOB.

3HaTh onpe/eeHUsi CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha YKUCJIO, MCCJIeI0BATH
TCOMETPUUECKUN U (PUBUUECKUN CMBICITBI ATHX ONEpaIui.
Pemath reoMeTpuiecKue 3aa4M C UCIOJIH30BAHHEM
BEKTOPOB.

PackiaabIiBaTh BEKTOP 10 JBYM HEKOJJTMHEAPHBIM
BEKTOpPAM.

Hcnoab3oBaTh ckatsipHOE TIPOU3BEICHUE BEKTOPOB,
BBIBOJIUTH €TI0 OCHOBHBIE CBOICTBA.

BbIuncsiTb CyMMy, Pa3HOCTh M CKaJIIPHOE MPOU3BEJICHUE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHsITh CKaJIIpHOE NPOU3BEICHUE NI HAXOXKIACHUS
JUTUH ¥ yTJIOB
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IIPUMEHEHUE 1A
HaxXOXICHUs UIMH HU
YIJIOB. Pemenne
3aa4  C TIOMOLIBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOB In:
pelieHus 3a7a4
buzuku
JlexkapTOBbI KOOPAMHATHI JlexapToBbI OcBauBaTh NOHATHE NIPSIMOYTOJIBHOW CUCTEMBI

Ha IIJIOCKOCTH

KOOPJMHATHI TOUEK Ha
MJIOCKOCTH.
YpaBHEeHHE TPSAMON.
YpaBHeHUE
OKPYKHOCTH.
Koopaunatel Touek
HepeceyeHus
OKPYXHOCTHU U
IIPSIMOM.

Meton koopauHAT
IIPY PELICHUU
F€OMETPUYECKHUX
3a7a4, MPAKTUYECKUX
3a7a4

KOOPJHMHAT, 1€KaPTOBBIX KOOPAUHAT TOUKH.
BbIBOAMTH ypaBHEHHUE IPSIMOM U OKPYKHOCTH. BbieasiTh
MOJIHBIM KBaJIpaT JJIsl HAXOXKIAEHUS LIEHTPa U pajanyca
OKPY’KHOCTH T10 €€ YPaBHEHHUIO.

Pemathb 3a1a4m Ha HaX0K/ICHUE TOUYEK MEPECECUEHUS
NPSIMBIX U OKPY>KHOCTEW C MOMOUIBI0O METO/IA KOOPJAUHAT.
Hcnoab30BaTh CBONCTBA YIIIOBOT0 KOA(PHUIIMEHTA TPSIMOi
MIpU PEIICHUH 3a]1a4, ISl ONPEETICHUS PACIIOI0KEHUS
MPSIMO.

IIpuMeHs T KOOPANHATHI IPHU PEIICHUH T€OMETPUUYECKHUX U
MPaKTUYECKUX 3aJ1ay, JJIsl TOCTPOCHUSI MAaTEMAaTHUECKUX
MoJeNell peasIbHbIX 33a/1a4 («METO/ KOOPJUHATY).
IHoab30BaThest 111 NOCTPOCHUS U UCCIEIOBAHUI
M(ppOBBEIMU pecypcamu.

3HAKOMUTBLCS ¢ UCTOPUEH Pa3BUTHS T€OMETPUU
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[IpaBunbHbIE
MHOTI'OYTOJIbHUKH. [[nuHa
OKPY>KHOCTH U IUIOILIA/b
Kpyra. Beruncnenune
IJIoIaae

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Yucno O. Inuna
OKPYXHOCTH, TyTH
OKPYHOCTH.
Panuannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTA

@opmMyJIMPOBATH ONPEIEICHUE NPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIIEMEHTHI.
IHonb30BaThCH MOHATHEM JJIMHBI OKPYKHOCTH,
BBEJIEHHBIM C IOMOILBIO TPABUIIBHBIX MHOTOYTOJIBHUKOB,
onpeneaaTs yncio L, 1iuHy 1yru 1 paiuaHHyro Mepy
yria. IIpoBoauTts nepexoa oT paiuaHHON MEpHI yIiia K
rpaaycHON U HA00OPOT.

OmnpeneasiTe mIoOAaab Kpyra.

BoiBoauTh ¢popMyJibl (B rpajyCHOM U pauaHHON Mepe)
JUISL JUIMH AYT, TUIOIAENd CEKTOPOB U CErMEHTOB.
BbIyucasATh 1wiomaau Guryp, BKIOUYAIOLIUX IEMEHTHI
OKPY>XKHOCTH (Kpyra).

HaxomauTh muionaam B 3ajia4ax peajibHOM KU3ZHH
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JIBMKEHUS TIIIOCKOCTH

ITonsaTue o
JIBUKECHUU
IIJIOCKOCTH.
[TapannenbHbIi
IIEPEHOC, [IOBOPOT
[Ipumenenue 1pu
pelLIeHuy 3a1a4y

Pa30upars npuMepsl, WIUTFOCTPUPYIOIIUE TOHATHUSA
JBUKCHUS.

DopMmMyJIMpOBATH OIPEACIICHNS NTapaJlIEIbHOIO IIEPEHOCA,
II0BOPOTa U OCEBOM CUMMETPUU. BBIBOAUTH UX CBOWCTBA,
HAXOAUTH HENIOJABUKHBIE TOUKHU.

HaxoauTh UEHTPBI U OCH CUMMETPUNA MPOCTEHIIUX PUryp.
IIpuMeHATH NapajyIeIbHbIN IEPEHOC U CUMMETPHUIO IIPU
pEIIeHNN TeOMEeTPUUECKHX 3a/1a4 (pa30oupath MpUMEPHI).
Hcenonb3oBaTh 115 IOCTPOEHHUSI M UCCIIEIOBAaHUN

(G POBBIE PECYPCHI

[ToBTOpenue, 0600IIeHNE,
CHCTEMATH3ALIMS 3HAHUH

[ToBTOpeHUE
OCHOBHBIX IOHSTHI U

OnepupoBath NOHATUSIMH: QUTYpa, TOUKA, IPsIMAsi, Yo,
MHOTOYTOJIbHUK, PABHOOEPEHHBIN U PABHOCTOPOHHUM
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METOJ0B KypcoB 7—9
KJIacCOB, 0000IIIEHHE
Y CUCTEMATHU3aLHs
3HaHUM.
[Ipocreiimue
FEOMETPUYECKUE
burypsr u ux
cBolicTBa. M3mepenue
r€OMETPUUECKUX
BEJINYUH.
TpeyronbHUKH.
[TapannenbHbie U
NEPHEHINKYIIPHbBIE
psIMbIE.

OKpyX HOCTb U KpYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPY’KHOCTH.
Bnucannseie u
ONMCaHHBIC
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsamas u
OKPY’KHOCTb.
YeThIpEXYTrONbHUKMY.

TPEYroJbHUKH, NPSIMOYTOJIbHBIA TPEYTrONIbHUK, MEIUAHA,
OMCCEeKTpHCa U BHICOTA TPEYTOJIbHUKA, APAILIIEIOrPAMM,
poMO, MPSAMOYTOJIbHUK, KBAJPAT, Tpanelus; OKPYy>KHOCTb,
KacaTeJbHas; paBEHCTBO U Nojooue Gpuryp,
TPEYTOJBHUKOB; NAPaIEIbHOCTh U NEPIEHAUKYISIPHOCTh
IPSIMBIX, YTOJI MEXKIY MPSAMBIMU, CAMMETPHSI OTHOCUTEIIBHO
TOYKH U MPSMOU; IJINHA, PACCTOSIHUE, BEJIMYHMHA YIJIa,
IJI011A]1b, IEPUMETP.

Hcnmoab3oBaTh (popMyJIbI: IEPUMETPA U TUIOLIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTHU U TUIOLIATN KpyTa,
00BEMa MPSIMOYTOJILHOTO NapaJijiesienuIea.
OnepupoBath NOHATHAMM: TIPSIMOYTOJIbHAs CUCTEMA
KOOPJHMHAT, BEKTOP; MCIOJIb30BATH 3TH MOHATHUS IS
MPEACTABICHUS TaHHBIX U PEIICHUS 3a/1a4, B TOM YUCJE M3
JIPYTUX Y4€OHBIX MIPEAMETOB.

Pemats 3a1aun Ha MIOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALMIO CBSI3EM MEXIY pa3IMUYHbIMHU YacTSIMHU Kypca.
Bbi0upaTte MeToa U1l pelieHus 3a/1auu.

Pemiate 3aaa4u U3 MOBCEIHEBHOU KU3HU
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Brucaudbie
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Y OTIMCAHHBIC
YETHIPEXYTOJIBLHUKH.
Teopema ITudaropa u
Hayaia
TPUTOHOMETPHH.
Pemenune o6mux
TPEYTOJbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHHKH.
[IpeobpazoBanus
TUIOCKOCTH.
JBmxxenus. ITogobue.
Cummertpusi.

I nmomans.
Brruucnenue

IUIOIA EH.
[Tnomtaau mogoOHBIX
¢buryp. JlexapToBsl
KOOPJIMHATHI HA
IJIOCKOCTH. BekTophl
Ha TUIOCKOCTH

OBUIEE KOJIMYECTBO
YACOB IIO

68
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I[TPOI' PAMME
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PABOYASA IIPOTPAMMA YYEBHOI'O KYPCA «BEPOATHOCTD H
CTATHUCTHUKA» B 7-9 KIIACCAX

COIAEPKXAHUE OBYYEHUA

7 KIIACC

[IpencraBieHne AaHHBIX B BHJE TaOJHWI, AuarpamMM, rpadukoB. 3aroTHCHHE
TaOJIMI], YTEHUE U TOCTPOCHHE TUarpaMm (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpaduMKOB pealbHBIX IMpoIeccoB. M3BieueHne WHPOpPMAIMM U3 JHArpamMM H
TaO0JINII, MCITOJIb30BAaHUE U MHTCPIIPETAIUS JTaHHBIX.

OnucatenpHas CTaTHCTHUKA: cpeaHee apudMeTHYecKoe, MeaWaHa, pa3Max,
HauOOJbIICE M HAWMEHBIICE 3HAYCHUsS Ha0Opa 4YHWCIIOBBIX JIaHHBIX. [IpuMepbl
CIIy4ailHOM M3MEHYUBOCTH.

CrnydaliHbI SKCTIEpUMEHT (OTBIT) U CllydaiiHoe coObITHe. BEeposATHOCTh U yacToTa.
Ponb ManoBeposSITHBIX M IPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIE U B OOIIIECTBE.
MoHeTa 1 urpajibHast KOCTb B TEOPHUHU BEPOSITHOCTEH.

I'pad, Bepmnna, pedpo. Crenensr BepuinHbl. Yucino pédep U cyMMapHasi CTEIICHb
BepmuH. [Ipeacrasnenne o cazHocTH rpada. Lenu u mukisl. [Iytu B rpadax. O6xox
rpada (3inepoB nyTh). [Ipencrarinenne 06 opueHTHpoBaHHOM Tpade. Pemenne 3amau ¢
IOMOIIIBIO TpadoB.

8 KUIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUATPaMM, TpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOKECTBA, MMOJMHOKECTBO. Onepaluuy HaJl MHOKECTBAMU:
oOBeMHEeHUE, TepecedyeHne, aomnonHeHne. CBOWCTBa omepanuidi HaJl MHOKECTBAMMU:
MIEPEMECTUTEIIBHOE, COYETATEIBHOE, PACIPEACIUTENBHOE, BKIIFOUEHHs. Vcnonb30Banue
rpaduuecKoro MpejCTaBICHUS MHOXECTB [JISi OMHCAHHUS pPEaTbHBIX MPOILECCOB U
SIBJICHUW, IPU PEIIEHNHN 3a]1a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucnepcus W CTaHIZAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[narpamMma paccenBaHusl.

DneMeHTapHble COOBITHSI cllydaiiHOro onbiTa. Ciy4aiinble coObiTusA. BeposTHocTH
coObITUN. ONBITEI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU. CiydailHbIH
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BbIOOpP. CBSA3b MEXy MAJIOBEPOATHBIMU M MPAKTHYECKH JIOCTOBEPHBIMU COOBITHSIMU B
pUpoe, OOIIECTBE U HAYKE.

HepeBo. CBoMCTBa JEpPEBBEB: €AMHCTBEHHOCTH IIYTH, CYIIECTBOBAHHUE BHCSIYEH
BEPIIMHBI, CBSI3b MEXKIY YHMCIOM BEpIIMH U yuciaoM pédep. IlpaBuno ymMHOMKEHHS.
Pemienue 3amau ¢ momoibio rpados.

[IpotuBomnonoxHueie coobiTus. Juarpamma Ditnepa. O0beAMHEHHE U NTEPECEUCHHE
coObITnii. HecoBmecTHble coObITHS. DoOpMmylia CHOXKEHUST BEpPOSITHOCTEH. ¥YcCIOBHAs
BepodaTHOCTh. [IpaBuno ymHoxenus. HezaBucumbie coObiTus. IlpencraBnenue
JKCIEPUMEHTAa B BHJE JepeBa. PelieHune 3a7ady Ha HAXO0XKACHUE BEPOSITHOCTEM C
NOMOIIIBIO JIEPEBA CIyYaHOrO AKCIIEPUMEHTA, JUarpamMmm Jdiliiepa.

9 KUIIACC

[IpencraBnenne JaHHBIX B BUJE TaOJuIl, guarpamm, rpadukKoB, WHTEPIPETALIUS
NaHHBIX. UTeHue 1 moCcTpoeHUe TabJInIl, TUarpaMm, rpaduKoB MO0 PeaIbHBIM JTaHHBIM.

[lepecranoBku u (daxropuan. CoueTaHuss M YUCIO couyeTaHUM. TpeyroJbHUK
[Nackans. Pemenue 3aay ¢ MCMOIB30BaHUEM KOMOMHATOPHKH.

['eomerpuueckass BepoATHOCTh. CiyuyaliHbIi BBIOOp TOYKM U3 GUTYPHl  Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

UcnbiTanue. Ycenex u Heynauda. Cepusi ucnbiTaHuM a0 mepBoro ycmnexa. Cepus
ucnbiTanuii bepaymu. BeposTHOCTH cOOBITHIT B cepuu UCTIBITaHUH bepHyn.

CiyuaiiHass BeJIMYMHA W pacOpesieieHHe BeposiTHOCTeW. MaremaTuyeckoe
oxkunanue u aucnepcus. [IpuMepbl MaTeMaTUYECKOTO 0XXKUAAHUSA KaK TEOPETUYECKOTO
CpPEIIHEr0 3HAYCHUS BEIMYMHBI. MaTeMaTUYECKOE OKUIAHUE W JUCIEPCUS CIYyYaHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum».

ITonssiTve o 3akoHEe OoNbIIMX YHCeN. M3MmMepeHue BEPOSATHOCTEH C IMOMOIIBIO

4acToT.

Poxib u 3HadeHHe 3aKkoHa OOJIBIINX YHCEN B IPUPOJIC U OOIIECTBE.
IHNPEIMETHBIE PE3YJIBTATHBI

[IpeameTHBIe pe3ynbTaThl OCBOCHHS TIPOrpaMMBl y4eOHOrOo Kypca K KOHITY
oOydeHus B 7 Kjaacce:

Uutate wuHOpManuio, MpeACTaBICHHYIO B TaOiMilaXx, Ha JUarpaMmmax,
MpEACTaBIATh JaHHbIE B BHJE€ TaOJUl, CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCUBAM 3HAUYCHUM.
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OnucelBaTh U1 UHTEPIIPETUPOBATH PEAIBHBIE YHMCIIOBBIE TAHHBIE, MPEICTABICHHBIC
B Ta0JIMIIAX, HA AMarpamMmax, rpapukax.

Hcnonb3oBaTh 111 ONMCAHUA JaHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpEaHEe
apumeTniecKoe, MeInaHa, HanboJbIIee U HAMMEHbILIEEe 3HAUCHUSI, pa3Max.

NmMers mnpeacraBiieHWE O CIIy4YalHOM WM3MEHYMBOCTM Ha IIpUMEpax LEH,
(¢u3MUecKUX BEIMYMH, AHTPOIOMETPUUECKUX JAHHBIX, HMMETh MPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

[IpeamerHbie pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOydeHus B 8 kiacce:

H3Bnekats u HpGO6p330BBIBaTB I/IH(l)OpMaIII/IIO, MMpCACTABJIICHHYIO B BUJIC Ta6J'II/III,
auarpamm, Fpa(l)I/IKOB, MpCaACTABIATh JaHHBIC B BUJIC Ta6HI/III, Aquarpamm, Fpa(i)I/IKOB.

OnuceIBaTh JaHHBIC C IIOMOIIBIO CTATHCTHYCCKHUX MoKa3aTeJieH: CPCOIHUX
3HAUCHUU U MCp paCCCHUBaHUA (pa3MaX, AUCIICPCUA U CTAHAAPTHOC OTKHOHGHI/IG).

HaxoauTh 9acTOTHI YHMCIOBBIX 3HAYEHWH M 9acTOTHI COOBITHH, B TOM YHUCIIE IIO
pe3yabTaTaM H3MEpEeHUN 1 HaOJIFOICHHIA.

HaxonuTh BEpOSITHOCTH CITydaHBIX COOBITUH B OMbBITaX, 3Has BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITHIA, B TOM YHUCJIC B OMBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMU
COOBITHSMU.

Hcnonp3oBaTh TpaduyecKkue MOJETH: JACPEBO CIIyYallHOTO JKCIEPHUMEHTa,
auarpaMMbl Disepa, YucioBas npsiMas.

OnepupoBaTh MOHSATUSAMH: MHOXKECTBO, IMOJMHOXECTBO, BBIMOJHATH ONEPAIMH
HaJI MHOXKECTBAMU: 00BEIMHEHHUE, IEPECCUCHHE, JTOMOTHEHHUE, TEPEUHCIIATh JIEMEHTHI
MHOKECTB, IPUMEHSATH CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh Tpaduyeckoe MPENCTABICHUE MHOXKECTB M CBSI3€M MEXIy HUMH
JUTSL OTIMCAHMSI TIPOLIECCOB U SIBJICHHM, B TOM YHCIIE MPHU PEIICHUH 3a7ad U3 JIPYrux
y4eOHBIX MTPEAMETOB U KYPCOB.

IIpeameTHBIe pe3ynbTaThl OCBOCHHUS IPOTPAMMbI YYeOHOrO Kypca K KOHITY
oOydeHus B 9 Kiaacce:

N3Bnekars u mpeoOpa3oBbIBaTh MH(GOPMAIIHUIO, MPEICTABICHHYI0 B Pa3IMYHbBIX
HMCTOYHUKAX B BUJIE TaONMI], auarpamMMm, TIpauKoB, MPEACTaBISATH JaHHBIE B BUJE
Tabaul, Juarpamm, rpauKkoB.

Pemate 3amauM  OpraHuM30BaHHBIM MEpeOOPOM BapHaHTOB, a TaK¥kKe c
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.
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Hcnonp30BaTh ONUCATEIBHBIE XapaKTEPUCTUKU 11 MACCUBOB YHCJIOBBIX JAaHHBIX,
B TOM YMCJI€ CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAYEHUHM W YAaCTOTHI COOBITHS, B TOM YHCIE MOJIB3YSCh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTe BEpOSITHOCTU CIy4alHBIX COOBITUN B U3YUYEHHBIX OIBITaX, B TOM YHCIE
B ONBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSAX UCIIBITAHUN /10
IIEpBOI0 yCIIeXa, B CEpUAX UCHbITaHUN bepHyu.

Nmets nipesicTaBiieHUE O CIIy4alHOW BEJIMYUHE U O PACTIPEICIICHUN BEPOSATHOCTEN.

Nmers mpencraBieHue O 3aKOHE OOJBIIMX YHCENT Kak O MPOSIBICHHUH
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCENl B
NpUpOJE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HaumMeHoBaHue paszena | KonuaecTso OcHoBHOE coaepxKaHue OCHOBHBIE BUJIBI JIEATEIEHOCTH 00yYarOIUXCs
(TeMsl) Kypca 4acoB
[IpencraBneHne TaHHBIX 7 IIpencraBienye NaHHBIX B OcBauBaTh cn0co0bI IPEACTaBICHHSA

tabnunax. [Ipaktnueckue
BBIYHCIICHUS 110 TAOJIUIHBIM
JTaHHBIM. VI3BJICUeHHE U
WHTEPIIPETAINS TAOJIHIHBIX
naHHbIX. [IpakTHYeckas
pabota «Tabmuipny.
I'paduueckoe
Ipe/cTaBleHNe JaHHBIX B
BUJIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOI0YATHIX)
nrarpaMm. Urtenue u
MOCTPOCHHE TUATrPamMM.
[Ipumepsl
nemMorpaduIecKux
JUaTPaMM.

[MpakTuyeckas padora

«JlmarpaMmMbD»

CTaTUCTUYECKUX JaHHBIX U YUCJIOBBIX MAaCCUBOB C
MOMOIIBIO TaOJIUI] U IUAarpamMM C UCIIOJIb30BAHUEM
aKTyaJIbHbIX M BOXKHBIX TAHHBIX (IeMorpaduyeckue
JTaHHbBIE, TPOU3BOJICTBO IIPOMBILIJIEHHON U
CEJIbCKOXO35MCTBEHHOMN ITPOAYKLINH,
OOI1ECTBEHHBIE U IPUPOJIHBIE SABJICHUA).

H3yuats MeToabl paboThI C TAOIMYHBIMU U
rpapuYeCKUMU NPEACTaBICHUSIMU TaHHBIX

C MIOMOIIBIO IU(POBBIX PECYPCOB B XOJ1€
MPaKTUYECKUX paboT
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OmucarenpHas CTATUCTHUKA

Uucnossie Habopwl. CpeaHee
apu(pMeTu4YecKoe.

Menuana unciioBoro Habopa.

OcBauBaTh NOHATHS: YUCTIOBON HAOOp, Mepa

HEHTPaIbHOM TEeHACHIIUM (Mepa LIEHTPa), B TOM YHUCJTIE

cpenHee apupMETHIECKOE, METUAHA.

Y CTOWYMBOCTH MEAMAHEI.
[Ipaktuueckas pabora
«CpenHue 3HauYeHU.
Haubonpiee u HanMeHebIIIee

3HAUYCHUA YU CIIOBOI'O Ha60pa.

Pa3zmax

OnuchIBaTh CTATUCTUYECKUE JAHHBIE C TTOMOIIBIO
CpeaHero apuMeTHIeCKOro U Meuanbl. Pemarh

3aJJaH.
HN3y4yaTh CBOMCTBA CPEIHUX, B TOM YUCIE C
TIOMOIIIBIO IIUPPOBBIX PECYPCOB, B XOJI€
MPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbLIEE U
HauMEeHbllIee 3HAYEHUs YUCIOBOTO MACCHBA,
pasmax. PemaTtp 3axa4u Ha BIOOp criocoba
OIMCAHUS IAHHBIX B COOTBETCTBUH C MPUPOAOH
JAHHBIX U LEJIIMU UCCIIEIOBaHUS

CiyvaitHasi U3MEHYUBOCTD

CnyvaiiHast ©'3MEHUHUBOCTh
(mpumepsl). Yactora
3HAYEHUU B MACCUBE
naHHbIX. [ pynnupoBka.

['ucrorpammsl.
[MpakTuyeckas padora

«Crny4aitHasi UBMEHYUBOCTbY

OcBauBaTh NOHATHSI: YaCTOTA 3HAUYCHUH B
MACCHBE JIaHHBIX, TPYIITHUPOBKA TAHHBIX,
rucrorpamMmma. CTpOMTDH U AaHAJIU3MPOBATH
TUCTOrpaMMBbI, MOAOUPATH TOAXOISIINHN T1ar
rpynmupoBku. OcBauBaTh rpaguyccKue
IIPEJICTABJIIEHUS PA3HBIX BUAOB CIy4alHOU
M3MEHYMBOCTH, B TOM YMCJIE€ C MOMOIIbLIO

U(POBBIX PECYPCOB, B XOJI€ MPAKTHUECKON pabOThHI
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Beenenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[Ipencrasnenue 3anauu c
nomolieto rpaga. CreneHp
(BaJICHTHOCTH) BEpPILIUHBI.
Yucno pédep u cyMMapHas
CTeneHb BepmuH. Llens u

OcBauBathb nousitus: rpad, BepunHa rpaga, pedpo
rpada, cTeneHb (BAJICHTHOCTh BEPIIUHBI), IIETh U
UK.

OcBauBaTh NOHATHS: TyTh B Tpade, HIepoB MyTh,
o0xoJ rpada, OpueHTUPOBAHHBIN Tpad.

Pematn 3aJa4M Ha ITIOUCK CYMMBbI CTEIICHEH BCPIIUH

k. [1yTe B rpade.
[IpencraBienne o CBSI3ZHOCTH
rpada. O6xox rpada
(2iJ1IEpOB TYTh).
[IpencraBnenne 06
OpUEHTUPOBAHHBIX Tpadax

rpada, Ha mouck ob6xona rpada, Ha MOUCK MyTell B
OpPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c1OCO0BI ITPEICTABICHUA 3a/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOSITHOCTEH, IPYTUX
MPEIMETOB C MOMOIIBIO TPadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE 1IeTH, (PYHKIIMOHATbHBIE COOTBETCTBHS)
Ha IpUMepax
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BeposTHocTh M yacToTa 4 City4ailHbli1 OIIBIT U ..
- OcBauBaTh NOHATHUA: CIYYallHBI  ONBIT W
CIIy4aifHOTO COOBITHS CIly4aifHOE COOBITHE. .
ciiy4ailHOe COOBITHE, MAJOBEPOATHOE U MPAKTUYECKU
BepostHOCTh M yacToTa
JIOCTOBEPHOE COOBITHE.
coObITHs. Poib
MAJIOBEPOSTHBIX H HN3yyaTh 3HAUMMOCTH MaJIOBEPOSITHBIX COOBITHI B
MPAKTHHECKH T0CTOBEPHBIX MIPUPO/JIC U OOIIECTBE HAa BAXKHBIX MTpUMeEpax (aBapuw,
COOHITHIT B TIPHPOJIE H B HECUYACTHBIE CIIy4au, 3alI1Ta MepCOHAIbHON
o6imectse. MoHera u uH(popMaiuu, nepenada JaHHbBIX).
HrpabHAst KOCTh B TCOPHH HN3y4aThb poJib KJIACCUYECKUX BEPOSTHOCTHBIX MOJICNICH
BEPOSTHOCTEIA. (MOHeTa, UrpajbHas KOCTh) B TEOPUH BEPOSTHOCTEH.
HpaKTquc[(a;I pa60Ta HaﬁJIlOZIaTb H U3y4YaTb 4aCTOoTy COOBITHII B IMPOCTBIX
«YacToTa BBITACHUS OPIIay HKCIIEPUMEHTAX, B TOM YHCIIE C TOMOIIBIO IU(PPOBHIX
pPECYPCOB, B XOJI€ MPAKTHIECKON pabOThI
Ob6o0wenwue, S IIpesicTaBiIeHNE TAHHBIX. IToBTOPATH HU3yYEHHOE M BHICTPAUBATH CUCTEMY
CHUCTEeMaTH3alu 3HAHUU OmnucarenbHas CTaTUCTHKA. SHAHMIA.
BepostHOCTH CllydaliHOTO
PemaTthb 3aga4m Ha NIpEACTABICHUE U ONIUCAHUE
COOBITHS
JTaHHBIX C MIOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cy:x1aTh NpuMepbI CIYIaAHBIX COOBITHIH,
MaJIOBEPOSATHBIX U IPAKTUYECKHU JOCTOBEPHBIX
CIIy9aifHBIX COOBITHI, HX POJIH B IPUPOJIC U KU3HH
YeJI0BEeKa
OBLIEE KOJIMYECTBO 34
YACOB IIO
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I[TPOI' PAMME
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8 KIIACC
HamveroBarne pasiena KoqudecTso OCHOBHOE CcOaEpKaHUE OcCHOBHBIE BUJIBI JIEATEIILHOCTH 00yUYarOIIUXCs
(TeMsI) Kypca 4acoB
IloBTOpeHne Kypca 4 Tpencrasnenne 1aHHbIX. IToBTOPATH N3yUYEHHOE ¥ BBLICTPAUBATDH CUCTEMY
7 Kiacca OnucarenbHas CTaTUCTHUKA. SHAHMUIA.
CrnyyaitHasi U3BMEHUNBOCTb.
c 5 Pematsb 3aga4um Ha NIPECTAaBICHUE U OTIUCAHUE
HUE YUCJIOBOTO H :
pea 5 € "HCII0BOTO HAbOpa JTAHHBIX C TIOMOIIBI0 U3YYEHHBIX XapaKTEPUCTHK.
Crnygaitabie COOBITHS.
Pemathb 3aga4um Ha TIpeCTaBIECHNE TPYIITUPOBAHHBIX
BeposTHOCTH 1 4aCTOTHI. N
K JAHHBIX U OMHUCAHUE CITyYaWHOW U3MEHYHUBOCTH.
JACCUYECKUE MOJEIH
a 5 PemaTts 3aga4um Ha ONpe/IeJICHUE YaCTOThI
TEOPHUH BEPOSITHOCTEN: . .
P P CIIy4ailHBIX COOBITH, 00CYKIEHUE TPUMEPOB
MOHCTa 1 UIpaibHas KOCTD CIy4alHBIX COOBITHI, MaJIOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX CYUYaHBIX COOBITHMA, X
pOJIM B IPUPOJE U KU3HH YEIIOBEKA
OnucarenbHasi CTaTUCTUKA. 4 Otkionenus. Jlucnepcus OcBauBaTh NOHATHUSA: JUCIIEPCUS U CTAHAAPTHOE
PaccenBaHnne naHHBIX YHCIIOBOrO HabOpa. OTKJIOHEHHE, UCTIOJIB30BATh 3TU XapaKTEPUCTUKHU
CrannapTHoe OTKIOHEHHE JUISl OITMCAHUS PACCEUBAaHUSI TaHHBIX.
YUCJIOBOTO HAbopa.
BeiaBurats runore3bl 00 OTCYTCTBUM WIIM HATUYHUU
JlnarpamMmbl paccenBaHUs
CBS3M IO AUMarpaMmaM pacceuBaHUsl.
CTpouthb AnarpaMmbl pacCEMBaHUS IO UMEIOIINMCS
JTAHHBIM, B TOM YHUCJIE C TOMOIIbIO KOMIIBIOTEPA
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MHuoXkecTBa

MHOX€CTBO, HOJIMHOKECTBO.
Onepanuu Hax
MHOKECTBAMHM:
00BbeIMHCHHE,
nepeceyeHue, JOMOJHECHHE.
CaoiicTBa onepauuid Haj
MHOKE€CTBAMHM:
NepEMECTUTEIIBHOE.,
codeTaTeJIbHOE,
pacnpeaeuTeIbHOEe,
BKuTIOUeHUs. ["paduueckoe
MPEJCTaBICHUE MHOYXECTB

OcBauBaThb NOHATHUSA MHOXECTBO, 3JICMCHT
MHOXECTBA, IOAMHOXECTBO.

BbInoaHsATH onepamnum HaJl MHOKCCTBAMM:
O6T>€I[I/IHGHI/IC, MEpECCUYCHUC, NOIMOJIHCHHC.
Hcnoab30BaTh CBOMCTBA: MNEPEMCCTUTCIIBHOC,
COYCTATCIIBHOC, PACTIPCACIINTCIIbBHOC, BKIIFOUCHUSI.
Hcnoab3oBarhb I‘pa(i)I/I‘ICCKOG MpCaACTABJICHUC
MHOJKCCTB IIPpU OIMMNCAHHUHN PCAJIBHBIX ITPOICCCOB U
HBHCHHﬁ, IMpU pCIICHUH 3a4a1 U3 JPYTUX y‘le6HBIX
npecaMeTOB U KYPCOB
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BeposTHOCTS citydaiiHOro

COOBITUSI

DneMEeHTapHbIE COOBITHS.
Cnyyaitabie COOBITHS.
bnaronpustcTByromue
3JIEMEHTapHbIE COOBITHUS.
BepositTHOCTH COOBITHIA.
OnbITHl ¢ paBHOBO3MOKHBIMU
3JIEeMEHTAPHBIMU COOBITUSIMHU.

Crny4alinblil BEIOOD.
[IpakTuueckas pabora

«OT1BITBI C

OcBauBaTh NOHATHS: DJIEMEHTAPHOE COOBITHE,
Clly4ailHoe cOOBITHE KaK COBOKYIHOCTh
0JIarONPUATCTBYIOMIMX AJIEMEHTAPHBIX COOBITUI,
PaBHOBO3MOKHBIE 2JIEMEHTAPHBIE COOBITHS.
PemaTs 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITUH 110 BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITHIA
CJIy4alHOTO OIIBITA.

Pemats 3a1aun Ha BBIYUCIICHUE

BEPOSITHOCTEN COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU, B TOM YHUCJIE C IMOMOIIBIO

PaBHOBO3MOXHBIMH
KOMITBIOTEPA.
3JIEMCHTapHBIMHU
IIpoBoAUTH U M3Y4YaTh ONBITHI C
COOBITHUSIMUY

PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSAMHU
(c UCTIOJIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTHX MOJIEIICi) B X0/I¢ TPAKTUIECKOIN pabOThI
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Beenenue B Teoputo rpados

Hepeso. CBoiicTBa fepesa:
€IMHCTBEHHOCTD ITYTH,
CYLIECTBOBAHUE BUCAYEH
BEPIIMHBI, CBSA3b MEXKIY
YKMCJIOM BEPIIMH U YUCIOM
pé6ep. IlpaBuino yMHOXKEHUS

OcBauBath NOHATHS: JepeBO Kak rpad 06e3
[[MKJIa, BHUCSYas BeplIvHa (JIMCT), BETBb JIepeBa,
nyTh B JIEpEBE, AUAMETP JepeBa.

HM3yuyaTh cBOMCTBA IepEBA: CYLIECTBOBAHUE BUCSYEH
BEPIIUHBI, €IMHCTBEHHOCTh MYTH MEXY JBYMS
BEPIIMHAMH, CBSI3b MEXY YUCIIOM BEPIIUH U YHUCIIOM
péoep.

PemaTthb 3a1a4m Ha TTOUCK U MIEPEUUCIICHUE TTyTEH

B JIEpPEBE, OIPEACIICHUE YUCIIa BEPIIMH WK pEOEp

B JIepeBe, 00X0j OMHAPHOTO JepeBa, B TOM YHCIIEe C
MPUMEHEHHEM ITPaBUJIa YMHOKEHUS

Crnydaiinble COOBITHS

[IpoTuBOIONIOKHOE COOBITHE.
Huarpamma Diinepa.
OObenuHeHne U IepeceucHue
cobpIThii. HecoBmecTHbIE
coowiTus. opmymna
CJIOKEHUSI BEPOSTHOCTEM.
[IpaBuinoO yMHOXEHHUS
BEPOSITHOCTEN. Y CJIOBHAs
BEpOSTHOCTh. HezaBucruMbIe

OcBauBaTh NOHATHSI: B3aUMHO TIPOTUBOIIOJIOKHBIC
COOBITHS, OTIepaIliy HaJl COOBITUSIMHU, OOBETMHEHNE U
nepeceueHue coobITUM, Auarpamma Ditnepa (Ditnepa—
Benna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.

N3yuaTh TeopeMbl O BEPOSITHOCTH O0bETUHCHHS
JBYX COOBITUH ((POPMYITBI CIOKEHHUS BEPOSTHOCTEH ).
PemaTh 3a1a4u, B TOM YHCIlie TEKCTOBBIE 3a/1a41

Ha OTPEJICIICHHE BEPOSTHOCTEH 0ObETUHEHHUS U
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coObiTus.  IlpencraBnenue
CIIy4alHOI'O0 DKCIIEpUMEHTA
B BHJIE JIepEBa

nepeceveHrs COObITUI C TOMOLIBIO YUCIOBOU MPSMOiA,
nuarpamm Ditiepa, GopMyIbl CIOXKEHUS
BEPOSATHOCTEH.

OcBauBaTh  NOHATHS:  MPABWIO  YMHOXEHUS
BEPOSITHOCTEN, YCIOBHAsl BEPOSTHOCTH, HE3aBUCHMBIC
COOBITHSI IEPEBO CIYYailHOTO OIbITA.

N3yuaTh cBoiicTBa (OINpeiesieHrs) He3aBUCUMBIX
COOBITHIA.

Pemathb 3aga4m Ha onpe/ielICHUE U UCIIOJIb30BAHHE
HE3aBUCUMBIX COOBITHH.

Pemiath 3aJa4M Ha IOMCK BEPOATHOCTEH, B TOM

qUCJIC YCIOBHBIX, C HCIIOJIb30BAHUCM JCPCBa
cnyqaﬁﬂoro OIIbITa
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O06o06menue,

CUCTEMaTHU3aUs 3HAHUU

[IpencraBnenue qaHHBIX.
OnucarenbHasi CTATUCTHKA.
I'padwsl. BepositHOCTH
CIIy4alHOTO COOBITHSI.
DneMeHThl KOMOUHATOPUKHU

IToBTOPATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY
3HaHUH.

Pemats 3a1auun Ha PEACTABIECHNUE U ONMCAHUE
JIAHHBIX C MIOMOIIbIO U3YYECHHBIX XapaKTEPUCTHUK.

PemaTs 3agaum ¢ npumenenueM rpagos. Pemarts
3a/1a4¥ HA HAXOXKJCHUE BEPOATHOCTHU CIIy4alHOTO
COOBITHSI IO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH,
B TOM YHCJIE B ONBITAX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU. PemaTs 3a1a4uu Ha
HAX0XJCHUE BEPOATHOCTEN OOBEIUHEHUS U
HepecedeHns COOBITHI, B TOM UUCIIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM IpapUUECKUX NPECTABICHUN U
JIepeBa CIIy4aliHOro OIIbITA.

Pematsb 3a1a4m Ha iepevrCIeHUE
KOMOUMHAIUH (Y4ncia IePecTaHOBOK, YUCIIA
COYETaHU), Ha HAXOXXJCHUE BEPOSTHOCTEH
COOBITUH ¢ TPUMEHECHUEM KOMOMHATOPHKH, B
TOM YHCJIE C UCIOJIb30BAHUEM TPEYrOJIbHUKA
[Tackansa

OBILEE KOJIMYECTBO
YACOB I1O
I[TPOTPAMME

34
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9 KUIIACC
OcHOBHOE conep:KaHue OCHOBHBIE BUJIBI ACSITEIIBHOCTH 00 y4aromuXcs
HaunmenoBanue paznena KonudecTBo
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. IHoBTOPATH H3yUyEeHHOE U BBICTPAUBATH CHCTEMY
8 ximacca OmnucarenbHas CTaTUCTHKA. 3HAHUM.

Omnepanun HaZl COOBITHSIMU. Pemiath 3a1a4u Ha MPEICTaBIEHHE U OIMUCAHKE

HezaBucumocTh cOOBITHI JAHHBIX.

PemaTh 3a1a4m Ha HAXOXKIEHUE BEPOSITHOCTEM
OOBEIMHEHUS U TIEpECeUeHUs COOBITUM, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCTIOJIb30BaHUEM IpaduIeCcKux
NPEACTABICHUN U JIepEBA CIIyYallHOTO ONBITA.
Pematpb 3a1a4m Ha iepevnCIeHUE

KOMOUMHAIMH (4ucia IepecTaHOBOK, YUCIIA
COYETaHHU), Ha HAXOXXJCHUE BEPOSTHOCTEH
COOBITUI C MPUMEHEHHUEM KOMOMHATOPUKH, B

TOM YHCJI€ C UCIOJIb30BAHUEM TPEYroJIbHUKA
[Tackansa
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DnemMeHThl KOMOMHATOPUKHU

[IepecTanoBku.

@akrtopuan. CoueraHuss u
YHUCIIO COYECTaHUM.
TpeyroiabHUK [Tackaus.
[IpakTrueckas pabora
«Bbpruncnenue
BEPOSATHOCTEN c
UCIIOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHO’KEHHUS, YIOPSAIOUYECHHAs Mapa, TPOHKa 00BEKTOB,
IepeCTaHOBKA, (paKTOpHAJl YKMCIIa, COUYETAHHUE, YUCIIO
COoYeTaHuM, TpeyronbHuk [Tackasns.

PemaTe 3a1a4m Ha nepeyUCIICHUE

YIOPSAAOYEHHBIX I1ap, TPOEK, [IEPEUUCIICHUE
IIEPECTAHOBOK M COYETAHUM 3JIEMEHTOB PA3JINYHbIX
MHOKECTB.

KOMOMHATOPHBIX (DYHKIIHI
AJIEKTPOHHBIX TAOJIUI»

Pemath 3agauyd  Ha  NPUMCHCHHE  4YHCIIA
coyeTaHuil B anreOpe (COKpaléHHOE YMHOXCHHE,
ouHoMm HrroToHA).

Pematb, mpuMeHsisi KOMOWHATOPWKY, 3aJadd  Ha

BBIYMCIICHHE BEPOSITHOCTEH, B TOM YHCIIEC C TIOMOIIIBIO
AJIICKTPOHHBIX TAOJIHUI] B X0JI€ TPAKTUYECKON pabOThI

['eomeTpurueckas
BEPOATHOCTH

I'eomeTrpuueckas
BEpOATHOCTh. CiiydailHblil
BBIOOD TOYKHU U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTpEe3Ka, U3
JyTU OKPYKHOCTHU

OcBauBaTh NOHATHE TEOMETPUUECKOU
BEpOATHOCTH. PemiaTh 3a7aun Ha HAX0XK/ICHUE
BEpPOSITHOCTEN B OIBITaX, MPEICTABUMBIX KaK BEIOOD
TOYEK W3 MHOTOYI'OJIbHUKA, KPyra, OTPE3Ka WU AyTU
OKPY>KHOCTH, YHACIIOBOT'O MMPOMEKYTKA
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Hcnbeiranusa bepaym

Hcneiranue. Ycrex u
Heynaya. Cepus
VCTIBITAHUH JI0 TIEPBOTO
ycrexa. Mcnibitanus
bepuymnu. BeposatHoctn
coOBbITHII B cepuu
vcneiTanni bepryiu.
[Ipaktuueckas pabora
«Hcnprtanus

bepnymnn»

OcBauBaTh NOHATHS : UCTIBITAHUE,
AJIEMEHTapHOE COOBITHE B UCTIBITAHUU (YCIIEX U
Hey/1aya), cepus UCTIBITAHUHM, HACTYTUICHUE
NEepBOTo ycrexa (Heyaaun), cepus UCTIBITAHUM
bepHymu. Pemiath 3a1a4mM Ha HAX0XKJICHUE
BEPOSITHOCTEN COOBITUI B CEPUU UCTILITAHUN J10
MEPBOTO yCIexa, B TOM YUCJIE C MPUMEHEHUEM
bopMyJTbI CyMMBI T€OMETPUUECKOMN TPOTPECCHUHU.
PemaTh 3a1a4m Ha HAXOXKIEHUE BEPOSITHOCTEM
AJIEMEHTAPHBIX COOBITHI B CEPUU UCTIBITAHUM
bepHynny, Ha HAX0XKJAEHHUE BEPOSITHOCTH
ONPENEIEHHOrO YHCIIa YCIEXOB B CEPUU UCTIBITAHUIM
bepnymm.

HN3y4aTh B X0/1e NPAKTHYECKOIl padoThI,

B TOM YHCJIE€ C TOMOIIbIO IU(PPOBBIX PECYPCOB,
CBOMCTBa BEPOSITHOCTA B CEPUU HCIIBITAHUM
bepnyinu
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CityuaiiHasi BeTMYMHA

CiyyaiiHasi BEIMYMHA U

pacnpeesieHue BEpOSITHOCTEN.

MatemaTuueckoe OXKuJIaHue U
JIUCIIEPCUs CIIy4YalHOU
BeJIMUMHBIL. [IpumMepsl
MaTEeMaTUYECKOI0 OXKUJaHUS
KaK TEOPETUUYECKOrO
CPEIHEr0 3HAYECHUS
BEJIIMYUHBIL.

IlonsaTue o 3akoHe OOIBIINX
yucein. M3mepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yacToT. [I[pumeHeHune 3akoHa
OOMBIINX YHCET

OcBouUTH NOHATHS: ClIyyaliHas BEJIMYNHA, 3HAUCHHE
CJIy4aliHOM BEJIMYMHBI, PACIIPEACICHUE BEPOATHOCTEN.

M3yuyath 1 00Cy:KI1aTh IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIyYalHBIX BEJIMUYUH (POCT, BEC
YeJI0BEKa, YUCICHHOCTh HACEJICHUS, IPyrue
M3MEHUMBBIE BEJIMYMHBI, PACCMATPUBABIIIMECS B
KypCe CTaTUCTUKH ), MOJCIIbHBIX CITyUYalHbIX BEJTUYUH,
CBSI3aHHBIX CO CIIy4allHBIMU OmbITaMu (OpocaHue
MOHETBI, UTPAJILHON KOCTH, CO CITyYailHbIM BHIOOPOM U
T. IL.).

OcBauBaTh NOHATHS: MATEMATUUECKOE OKUJIAHHE
CJIy4yallHOM BEJIMYMHBI KaK TEOPETUUECKOE CpEHEE
3Ha4YE€HUE, AUCTIEPCUS CITyYallHOW BETMYMHBI KaK
aHaJIOT IUCIIEPCUU YHUCIIOBOrO Habopa.

Pemathb 3a1a4m Ha BEIYMCIIEHUE MATEMATUYECKOTO
OKUJIaHUA U JUCTICPCUU JTUCKPETHOM CIIy4YanHOU
BEJIMYMHBI 110 33JJAHHOMY PACIPEIEIICHHUIO, B TOM
YUCIIe 3a71a4, CBSI3aHHBIX CO CTPAXOBAaHUEM U
JOTEPESMH.

3HAKOMMTBHCS C MAaTEMaTUYECKUM OKUJAHUEM U
JACTIEPCUEH HEKOTOPBIX PACIPEAECIEHNM, B TOM YHCIIE
pacnpeiesieHus CIy4YalHON BEJTMYUHBI «YUCITO
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBbIX OIBITAX KaK CIy4YaHYIO BEIUUHHY.
3HAKOMHTBCS C 3aKOHOM OOJIBIIUX YKceN (B popme
bepnyiimn): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTh 3aga4um Ha U3MEpEeHUE BEPOATHOCTEN C
NOMOIIBI0 YacToT. OOCYyKIaTh POJIb 3aKOHA
OO0JIBIINX YKCeNl B 000CHOBAHUU YAaCTOTHOTO
METO/1a U3MEPEHHUS BEPOSITHOCTEH.

OO0cy:x1aTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTHUYECKON YCTOWYMBOCTH B U3MEHUYNBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIIMX YKCEN B IPUPOJE U
B )KU3HU YeJIOBEKA

O60061IeHNE, KOHTPOJIb

10

[IpencraBnenue naHHBIX.
OmnmcarelibHas CTaTUCTHKA.
BepostHOCTH CllydaliHOTO
CcOOBITHS. DIEMEHTBI
koMOuHaTopuku. Ciy4aitHbie
BEJIMYUHBI U PACTIPEICIICHUS

IHoBTOPSATH U3YYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUU.

PemaTp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAaHHBIX.

Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITHIA, B TOM YHCJIE B OIIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH,
BEPOSITHOCTEH 00BETMHEHUS U TIEPECCUCHUS
COOBITUI, BBIYUCISATH BEPOSATHOCTH B OMbBITAX C
CEpUsAMU CIyYANHBIX UCIIBITAHUI
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OBLIEE KOJIMYECTBO
YACOB 110
I[TPOI'PAMME

34
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