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COILEPKAHUE OBYUYEHUA
5 KUIIACC

HarypanbHble 4yucia 1 HYJIb

HatypanbHoe wumcno. Psg mHarypampueix uymcen. Yuciao 0. Wzobpaxenue
HaTypaJIbHBIX YKMCENl TOUKaMHU Ha KOOPJIMHATHOW (UMCIOBOM) MPSAMOIL.

Ilo3nunoHHas cucremMa cuuciaeHus. Pumckas HyMepanuss Kak — IIpUMeEp
HENO3ULINOHHOW CUCTEMBI CUMCIICHMS. [{ecaTHUHas cucTeMa CYMCIICHMS.

CpaBHEHHME HaTypaJbHBIX YMCEJ, CPABHEHNUE HATYpPaJbHBIX YUCEN C HYJIEM.
CrniocoOsb1 cpaBHeHUs. OKpYTJIEHHE HATYPAJIbHBIX YUCEIL.

CrnoxxeHre HaTypaldbHBIX YUCEN, CBOMCTBO HYJIS MPHU CIOKEHUU. BhluMTaHue Kak
NEUCTBUE, OOpATHOE CIOKEHHUIO. YMHOXEHUE HATYpPAJIbHBIX YHCEN, CBOMCTBA HYJS
M CIWHUIBI TpU yMHOXEHUH. [leneHue kak JedcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoneHnTs! neiicTBui, CBsI3b Mexy HUMU. [IpoBepka pesysibrara apupmMeTuuecKkoro
neiictBusi. IlepemecTuTenbHOE M COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHS HU
YMHOXEHHUSI, paCIpee/IUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonbs3zoBanne OyKB 111 0003HAYEHUS HEM3BECTHOI'O KOMIIOHEHTa W 3aIlllCh
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

JlenuTenu v KpaTHBIE YHCIIA, PA3JI0KEHUE HA MHOKUTENM. [IpocThie U cocTaBHbIE
yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM MOKA3aTENIEM. 3allMCh YUCAa B BUJE CYMMbI pa3psIHbIX
CJIaraeMbIX.

UucnoBoe BrIpakeHHE. BpIUKMCIEHNE 3HAYECHHUI YHCIIOBBIX BBIPAXKEHUH, MOPSAIOK
BBINIOJIHEHUS JAeHCcTBUU. Vcnonb3oBaHWE TMpU BBIYHMCICHUAX MEPEMECTUTEIIBHOIO
U COUYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHMS M YMHOXEHMSI, paclpeleIuTeIbHOrO
CBOKCTBA YMHOKECHHUSI.

poou
[IpencraBienue o ApoOU Kak CrocoOe 3amucu 4acTh BedUYUHBI. OOBIKHOBEHHBIC

npobu. [lpaBunbHbIE M HempaBUiIbHBIE ApoOu. CMmernaHHas ApoOb, MPEACTABICHUE
CMEIIaHHOW ApoOW B BHUJE HEMPABUILHOM JpOOM U BBIIEIECHUE IIEJION YacTH dYHCIia
W3 HeNpaBWIbHON apolu. M3o0pakeHue npoOedl TOYKaMH Ha YKMCIOBOW MPSIMOM.
OcHoBHoe cBoiicTBO npobu. Cokparenue apob6eit. IlpuBenenue apodu K HOBOMY
3HameHaTeno. CpaBHEHUE APOOEH.

CrnoxeHrve W BbIYUTAHHE JpoOEi. YMHOXEHUE U JAeJeHUEe ApoOei, B3auMHO-
oOpaTHbie Ipodu. HaxoxaeHue 4acTu 1eaoro v 1esioro Mo ero 4YacTu.

JHlecatuunas 3amuch ApoOei. [IpencraBieHue gecaTUYHOM JpoOU B BHUJIE
0ObIKHOBEHHOM. M300pakeHue AECATUYHBIX ApoO0ed TOYKaMU Ha YHUCIOBOM MPSMOM.
CpaBHEHHE ECATUYHBIX APOOECH.

Apudmerrnueckue AEHCTBUS C JECATUUYHBIMU Apo0siMU. OKPYyTIICHHE JAECATUYHBIX
Tpooei.



Pelenne TeKcTOBBIX 33124

Pemenne TekcTOBBIX 3a7ad apudmeTHyeckuM crocoOoM. PereHue JTOrnyeckux
3aja4. PemieHue 3amad mepeOboOpoM BceX BO3MOXKHBIX BapHaHTOB. lcrosiab3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenue 3anau, comaepkaliux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUHUHBI: CKOPOCTD,
BpeMsl, pacCTOSIHUE, IIeHa, KOJHUYECTBO, CTOUMOCTh. EJUHMIIBI H3MEPECHHS: MAacCChI,
o0beMa, 1IEHBI, PaCCTOSIHUSA, BPEMEHH, CKOPOCTU. CBsI3b MEXKIy CIMHHUIIAMU U3MEPEHUS
Ka)KJ101 BEJIMYHHBEI.

Petienrie 0CHOBHBIX 3a7]a4 Ha ApOOH.

[IpencrapiieHye JaHHBIX B BUJE TAOIUII, CTOIOYATHIX TUArpaMM.

Harasignast reomerpus

Harnsnnaele npencraBieHrus 0 purypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE30K,
JIy4, YTOJ1, IOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0JI. [IpsiMO#1, OCTpBIN, TYIION
Y Pa3BEPHYTHIN YIJIBL.

JlnuHa oOTpe3ka, METPUYECKUE €AWHUIIBI JUIMHBL. J[JInHA JIOMaHOM, HEPUMETP
MHOI'OYTroJIbHUKA. MI3MepeHne U OCTPOECHUE YIVIOB C IIOMOIIBIO TPAHCIIOPTHPA.

Harnsaguele mnpexacraBieHuss o (¢UIrypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
OpSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (pUTYp.

N3o0paxenne ¢uryp, B TOM uymucie Ha kiertdaroll Oymare. Iloctpoenue
KOH(MUTYpalHii U3 YacTell MPsSMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KJIeTYaToi Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tmomane IPSIMOYTOJIBHUKA U MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX W3
NpSIMOYTOJIBHUKOB, B TOM 4HcCle QUryp, H300pakeHHBIX Ha KieTyaToll Oymare.
Enuauner namepenus mionaau.

Harnsguele mpencTaBieHHsT O MPOCTPAHCTBEHHBIX (QUIYpax: NPSMOYTOJIbHBIM
napasuienenumnes, Ky0, MHOrorpaHHuku. M300paxeHne mpocTelmx MHOIOTPAHHUKOB.
Pa3Beptku ky0a u napamienenunena. Cozganue Mojeneil MHOTOTpaHHUKOB (K3 Oymaru,
IIPOBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPUAIIOB).

O0beM MpsIMOYTOIBHOTO Napajienenunena, kyoa. Equnuiisr uamMepenus oobema.

6 KJIACC

HarypajibHble yncia

Apudmernueckne ACHCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMUA  YHCIAMHU.
YucrioBble BBIPAKEHUS, MOPSAOK JCHCTBUHN, MUCIOJIb30BaHUE CKOOOK. Vcmomb3oBaHue
IIPU BBIYUCIICHUSAX MEPEMECTUTEIBHOTO M COYETATENBHOIO CBOMCTB CJIOXKEHUS U
YMHOXKEHUS, PaCIpeIeIUTEILHOIO0 CBOMCTBA YMHOXKEHUs. OKpYyIJIEHUE HATypajbHbIX
quces.

JlenuTenu U KpaTHbBIE YUCia, HAMOOBIINNA 00U ASIUTENIh U HAUMEHbIIIee 0011Iee
KpaTHoe. JlemuMOCTh CyMMBI U Mpou3BeAcHUs. JleieHne ¢ 0OCTaTKOM.



Apodu
OObIKHOBEHHas1 NIpoOb, OCHOBHOE CBOWCTBO JpoOM, COKpalieHue IpoOeH.

CpaBHeHHMe U ymHopsiiouMBaHue JpoOed. PemieHue 3amay Ha HaAXOXKIEHUE YacTH
OT MEJOr0 W LEeJoro mo ero 4yactu. JpoOHOe 4YHuCIO Kak pe3yabTaT JeJICHUs.
[IpeacraBnenne AECITHYHON APOOM B BHJEC OOBIKHOBEHHOW IpoOM M BO3MOXKHOCTH
npencTaBlieHuss OOBIKHOBEHHOM JIpoOW B BHJE JAecITHYHOM. JlecsTuuHbie ApoOH
U MeTpuyeckas cucteMa Mep. ApudMeTHUeCKUe IEHCTBUSI M UYUCIIOBBIC BBIPaKEHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU.

OtHomienue. Jlenenue B JaHHOM OTHOIIeHUH. Macitad, nponopuus. [Ipumenenue
IPONOPLHUI IPU PENIEHUH 3a4a4.

[Tonarue npoueHTa. BeruncieHue mpoueHTa OT BEIWYMHBI M BEIUYUHBI 10 €€
NpOLIEHTY. BbIpakeHHe TPOLEHTOB NECATUYHBIMU ApoOsimu. Pemienue 3amau Ha
MPOLICHTHI. BbIpaxxeHne OTHOIIEHUS BEJIMYHMH B MPOLICHTAX.

IosoxkuTeEBbHBIE H OTPULIATEIbHbIE YHCJIA

[TonoxutensHble W OTpUUATENbHbIE 4YMcia. llensle uyucia. Monyns 4ucna,
reoOMETpUYECKas MHTEpPIpETaLns MOAYJIs unciia. M300paxkeHue yncen Ha KOOPIMHATHOM
npsmoi. Yucnosble npoMexyTku. CpaBHeHUE dvucel. ApUPMETHUYECKHE AEUCTBUA
C TOJIO)KUTEJIbHBIMU U OTPULATEIbHBIMH YUCIaAMHU.

[IpssMoyronbHass cucTeMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaTel TOYKM Ha
IJIOCKOCTH, abcuucca W opauHara. [locTtpoeHue Todyek WM (Uryp Ha KOOPAMHATHOM
IUIOCKOCTH.

bykBeHHBIe BbIpasKeHUs

[IpumeHeHne OyKB aJis 3alMCH MAaTEMATHUYECKUX BBIPAKEHUA W TPEIJIOKEHUM.
CpoiictBa apudmeTndeckux JeWCTBUM. DByKBEHHBIE BBIpAKEHUS UM  UYHCIOBBIC
IOJCTAHOBKU. DyKBEHHBIE pABEHCTBA, HAXOXIACHUE HEU3BECTHOIO KOMIIOHEHTA.
@opMyibl, GopMysbl MEpUMETpa M IUIOMIAAM NPSIMOYTOJbHUKA, KBaapara, oObema
napajiesienurnena u Kyoa.

PemeHne TeKCTOBBIX 33124

Pemrenne TekCTOBBIX 3ada4 apu(dMETHUYCCKUM CIOcoOoM. PemieHue JIormdecKkux
3a1a4. Pemenue 3a1ay nepebopoM BCeX BO3MOMKHBIX BAPUAHTOB.

Pemenue 3anay, coepkaimx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIIUYUHBI: CKOPOCTb,
BpeMsl, pacCTOSTHUE, IIeHa, KOJTMYECTBO, CTOUMOCTb, IIPOU3BOIUTEIILHOCTD, BpeMs, 00beM
paboThl. EnquHUIIBI U3MEpEHHUs: MacChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHU, CKOPOCTH.
CBsi3b MEXKy €AMHULIAMHA U3MEPEHUS KaXKJI0M BEJIMUMHBI.

Pemrenue 3amay, CBs3aHHBIX C OTHOIICHUEM, MPOMOPIIMOHAIBHOCTHIO BEJWYMH,
MIPOIICHTAaMH; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOH M TIPOIICHTHI.

OneHka u TPUKUIKA, OKpyrieHue pesyiabrata. CocTaBieHHE OyKBEHHBIX
BBIPAKECHUH I10 YCIOBUIO 3aa4U.

[IpencraBierre JaHHBIX C IOMOINBIO TaOmui, W jguarpamm. CronOdartbie
IAarpaMMbl: YTEHUE U TTOCTPOEeHUE. UTEHNE KPYTrOBBIX IUATrPAMM.



Harasignasi reomerpus

Harnsnusie npencraBienus o gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK,
Jyd, YTroJl, JIOMaHas, MHOTOYTOJIbHUK, YE€TBIPEXYTOJbHUK, TPEYTOJIBHUK, OKPYKHOCTb,
KpYT.

B3anMHoOe pacronoxeHue ABYX NpsMbIX Ha IUIOCKOCTH, MapajuieiabHbIE MPSMBIE,
NEPIEHANKYJIIpHBIE IpsMble. MI3MepeHne paccTOSHUI: MEXy ABYMS TOYKAMHU, OT TOUKH
710 IPSIMOM, IJTMHA MaplIpyTa Ha KBAJAPATHOM CETKE.

MN3mepeHre ©  IOCTPOCHHE YIVIOB C IOMOILIBIO TpaHCHOpTHpa. Bujuel
TPEYTOJIBHUKOB: OCTPOYTOJBHBIN, MPSMOYTOJIBHBIN, TYMOYTOJIBHBIN, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUI. YEThIpEXyTOIBHUK, IPUMEPHI YETHIPEXYTOJIbHUKOB. [IpAMOYyTOIBHUK,
KBaJpaT: HCIHOJIb30BAaHUE CBOWCTB CTOPOH, YIJIOB, JuaroHaiei. I3oOpaxkeHue
reoMeTpuuecKkux (GUryp Ha HEIMHOBAHHOW Oymare C HCIOJb30BAaHHEM LIUPKYJIA,
JMHEHNKH, yroiabHUKa, TpaHcnopTupa. [loctpoenus Ha kieryaTtoi Oymare.

[lepumerp MHOrOyronbHuka. [loHsTHe momaan GUrypbl, €IUHULBI U3MEPEHUS
mwiomwaau. [pubnmxkeHHoe u3MepeHue miomand uryp, B TOM 4KCIIe Ha KBaIpaTHOU
ceTke. [IpubnmxenHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOLIaN Kpyra.

CumMmeTpus: HeHTpaabHas, OCEBasl U 36pKAJIbHASI CAMMETPHH.

[TocTpoeHne cUMMETPUYHBIX QUTYD.

Harnsnele npeacTaBieHus 0 IPOCTPAaHCTBEHHBIX (PUTypax: HapaulesienuIe, KyoO,
npusMa, nupamuia, KOHyc, HUIMHAP, map u chepa. M300pakeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BepTOK MHOTOT'PaHHUKOB, WIMHIpA U KoHyca. Co3aaHue Mojeen
MIPOCTPAHCTBEHHBIX (PUTYp (M3 OyMaru, IpOBOJIOKH, IUTACTUIIMHA U IPYTUX MAaTEPUATIOB).

[lonsitTue oObema, equHHUIBI H3MepeHHs oObeMa. OO0BEM MNPSAMOYTOJIBHOTO
napajuienenunena, Kyoa.

HPEJIMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yJbTaThl OCBOEHHUS TMPOrPaMMbl YYEOHOTO Kypca K KOHILY
oOydeHus B 5 Kiacce.

Yucia 1 BbIYUCICHUA

[lonumath U MpaBWIBHO YNOTPEOISATh TEPMHUHBI, CBS3aHHBIE C HATYpaJIbHBIMU
YKCJIaMi, OOBIKHOBEHHBIMH U JECITUUHBIMU JPOOSIMHU.

CpaBHMBaTh M YIOPSIOYMBATh HAaTypajbHbIE YMCIa, CPABHUBATh B IPOCTEHIINX
CiIyyasix OOBIKHOBEHHBIE IpO0OH, AECATUUHBIE JPOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIIOBOI) MPSMON C COOTBETCTBYIOIIUM €M1
YUCJIOM M M300pakaTh HATypajbHblE YHMCIIa TOYKAMH HAa KOOPAMHATHOW (YHUCIOBOW)
MPSIMOM.

Boinonuate  apudmMernueckue  ACHCTBUA C  HATypaJbHBIMHU — YUCIAMH, C
OOBIKHOBEHHBIMU JPOOSMU B MIPOCTEUIIINX CITydasiX.

BBINONHATE IPOBEPKY, MPUKHUJIKY PE3YJIbTATA BEIYACICHUN.

OKpyTJsTh HaTypaJbHbIE YNCTIA.



Pemenne TekcTOBBIX 32124

Pemare TekcTOBBIE 3amaud  apu(PMETHYECKHUM CIIOCOOOM UM C  TOMOIIBIO
OpraHU30BaHHOT'O KOHEYHOTO Iepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemiars 3amauu, coneprkaiiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsi, paCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHUE 3alMCH, CXEMBbI, TAaOIHIIbI, 0003HAUCHHS TP PEIICHUH 3a/1a4.

[Tonp30BaThCS OCHOBHBIMU €MHUIIAMU M3MEPEHHMS: IIEHBI, MacChl, PAaCCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAXKaTh OJIHM €IMHUIIBI BEJIMUMHBI Uepe3 ApyTHe.

W3Bnekarh, aHAIM3UPOBATH, OICHWBATH WH(POPMAIUIO, TMPEACTABICHHYIO B
TabnuIe, Ha CTOJI0YATON amarpamMMme, WHTEPHPETHPOBATH IMPEACTABJICHHBIC TaHHBIC,
MCII0JIb30BaTh JaHHBIC IIPU PEIICHUH 3a]1a4.

Harasignasi reomerpus

[Tonb30BaThCA reOMETPUUECKUMU MTOHSATUSIMU: TOYKA, MPsMasi, OTPE30K, JIy4, YToll,
MHOTOYTOJIBHUK, OKPY>KHOCTB, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEMUX G(opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcmonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C yTrJaMH: BepIIMHA CTOpPOHA, C
MHOTOYTOJBHUKAMH: YTOJI, BEpIIINHA, CTOPOHA, TUArOHANb, C OKPYKHOCTBIO: pPaanyc,
TUaMeTp, IEeHTP.

N300paxkath n3ydeHHbIC reoMeTpuYeckre GUryphl Ha HEJIMHOBAHHOW U KJIETYATOM
Oymare ¢ TOMOIIBIO IUPKYJIS U JIMHEHUKH.

HaxomuTe MIWHBI OTPE3KOB HEMOCPEJACTBEHHBIM HM3MEPEHHEM C ITOMOIIBIO

JUHENKU, CTPOUTH OTPE3KH 3aIaHHOMU JITTUHBI, CTPOUTH OKPY>KHOCTB 33IaHHOTO pajinyca.

Hcrmonp30BaTh CBOWCTBA CTOPOH M YTJIOB MPSMOYTOJIBHUKA, KBagpaTa Il UX
MOCTPOECHUSI, BEIUUCIICHUS TIJIOMIAIU U TIEPUMETPA.

Bbrauciste nepuMeTp U IIIoias KBaapaTa, MpsiMoyToJIbHUKA, GUTYP, COCTABICHHBIX
U3 IPSIMOYTOJILHUKOB, B TOM 4HCIIe (DUTYp, U300pAKEHHBIX HA KJIETYaTOM Oymare.

[Tomb30BaTbCcsi OCHOBHBIMH ~METPUUYSCKAMHU  CIWHUIIAMH HW3MEPEHHS JJINHBI,
TUTOIIAM; BBIPAXKATh OJTHUA €IUHUIIBI BEJIMUYUHBI Uepe3 IpyTHe.

PacmoznaBaThs mapamtenenumnes, KyO, UCIOJb30BaTh TEPMUHOJOTHIO: BEPIITHHA,
pedpo TpaHb, U3MEPEHUS, HAXOIUTh U3MEPCHHMSI MapajuIesienuIieia, Kyoa.

Berancnare o0beM KyOa, TMapajuielenuiesa IO 3aJaHHBIM — HU3MEPEHHSM,
M0JIb30BAThLCS EAMHUIIAMU U3MEPEHUS 00beMa.

Pemarh HecloXXHBIE 3a7aud  HA U3MEPEHHE TEOMETPUYECKUX  BEJIMYUH
B MIPAKTUYECKUX CUTYAIHSIX.

[IpenMeTHble pe3yiabTaThl OCBOCHHUS TPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 6 Kjacce.

Yucja v BbIYUCTICHUS

3HaTh W TOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3JIMYHBIMUA BHUJIAMU YHUCEN U
crocobamMu WX 3alHCH, MEePEXOJUTh (€CIIM 3TO BO3MOXXKHO) OT OAHOM (hOPMBI 3aIUCH
yucia K Ipyrou.



CpaBHUBATH U YIIOPSIOUMBATH IIEJIbI€ YHCIIa, OOBIKHOBEHHBIE U IECATUYHBIC IPOOH,
CPaBHUBAThH YUCIIA OJHOTO U Pa3HBIX 3HAKOB.

BbInonHATh, coueTast yCTHbIE M IMCbMEHHBIE IPUEMBI, apu(METHUECKUE AEUCTBUSA
C HATYpaJIbHBIMA W ILIEJIBIMH YHCIAMH, OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSIMH,
IIOJIOKUTEJIBHBIMU Y OTPULIATEIbHBIMY YHCIaMHU.

BpunciATe 3HaYEHHsI YHCIIOBBIX BBIPAKEHUHM, BBINOJIHATH NPUKHUIKY W OLEHKY
pe3yibTaTa BBIUMCICHUM, BBINOJHATH MPEOOpPa30BaHMS YHMCIOBBIX BBIPAKEHUHA Ha
OCHOBE CBOMCTB apu(METHUECCKUX JCHCTBHIA.

COOTHOCHUTh TOYKY Ha KOOPJAMHATHON NPSIMOM C COOTBETCTBYIOLIUM €U YHCIOM
1 U300pakaTh YKciia TOUKaMU Ha KOOPJMHATHOW MPSIMOM, HAXOAUTh MOJTYJIb YHUCIIA.

COOTHOCHUTH TOYKHU B MPSIMOYIOJBHON CHCTEME KOOPAMHAT ¢ KOOPJAWHATAMU 3TOU
TOYKH.

OKpyTJISITH 1IeJIble YUCTIa U JECATUUHbIE APOOU, HAXOIUTh MPUOIMKEHUS YUCEI.

YucnoBbie 1 0yKBEHHbIE BHIPAKEHUS

[TonumaTes W ynoTpeOJsATh TEPMHUHBI, CBSI3aHHBIE C 3aMKUCHIO CTENEHU 4YHUCIA,
HAaXOJHWTh KBaJipaT M KyO 4YHCJIA, BBIYUCIATH 3HAYEHUS YHCIOBBIX BBIPAXKEHUH,
COJIEpKAIIMX CTEIICHHU.

[Tonb30BaTbCsl NpU3HAKAMU JIEJIMMOCTH, PAaCKJIaJblBaTh HATypaJbHBIE YHMCIIA
Ha MPOCTHIC MHOKUTEIU.

[Tonp30BaThCs MacIITaOOM, COCTABIISATH TPOTIOPIIUHA M OTHOIIICHHUS.

Hcnonb3oBath OyKBBI IS OOO3HAUECHHS YHCET IPH 3alHCH MaTeMaTHYECKHUX
BBIpQKCHUN, COCTABIATh OYKBEHHBIC BBIpaKEHUS U (POPMYJIbI, HaXOAUTh 3HAYCHUS
OYKBEHHBIX BBIpaKEHUM, OCYIIIECTRIIAS HEOOX0IMMBIE TTOACTAHOBKH M MPeoOpa3oBaHusI.

HaxonuTte Hen3BECTHBINM KOMIIOHEHT PABEHCTRBA.

PemreHue TeKCTOBBIX 32124

Pemrats MHOTOIIIarOBBIE TEKCTOBBIE 3a/1a41 apU(PMETHUECKHUM CITIOCOOOM.

Pemate 3amauu, CBSi3aHHBIE C OTHOIICHHEM, MPOIMOPIIMOHATHLHOCTHIO BEJIUYUH,
MIPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 3a/1a4W Ha APOOH U MPOIICHTHI.

Pemate 3amaun, copeprkaniue 3aBUCHMOCTH, CBSA3BIBAIONINE BEIMYUHBI: CKOPOCTD,
BpEMs, pPACCTOSIHUE, II€HA, KOJMWYECTBO, CTOMMOCTH, IMPOU3BOIUTEIHHOCTb, BpEMS,
oO0beMa paboOThl, HCMHONB3Ysd apuPMETHUYECKue JEUCTBHS, OICHKY, MPHUKUIKY,
M0JIb30BAThHCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIONTUX BEJIMYHH.

CocTaBsaTh OyKBEHHBIC BBIPAKCHUS 110 YCIIOBHIO 33 1a4H.

N3Bnexats nHGOpMAIINIO, TPEACTABICHHYIO B TA0IUIAX, HA TUHEHHOMN, CTOI04YaTOM
WM  KPYyroBOM  JuarpaMMmax, HWHTEPHPETUPOBATH  MPEACTABICHHBIC  JIAHHEIE,
MCIIOJIh30BATh JaHHBIC MIPU PEIICHUN 3a/1a4.

[IpeacraBnsaTe MHGOPMALMIO C TOMOIIBIO TAOJHIL, JIMHEWHOM 1 CTOI0YATON qrarpaMM.

Harnsignasi reomerpus

[IpuBoauTh mpUMEpPHI OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX G(opMy
M3YUYEHHBIX TEOMETPUUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX
U CUMMETPHUYHBIX QUTYD.



N300paxarh ¢ MOMOIUBI LHUPKYJS, JUHEHKH, TPAHCIOPTHpPAa HAa HEJIMHOBAHHOU
U KJIeT4aToi Oymare M3ydeHHbIE TUIOCKHE TeoMeTpuueckrue GUrypsl U KOHPHUTypaluu,
CUMMETPUYHBIE QUTYPBHI.

[Tonb30BaTbCA TEOMETPUUYECKUMH TMOHITHSIMH: PABEHCTBO (QUTYp, CUMMETpPHS,
UCIIOJI30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C CHMMETpPUEH: OCb CHMMETPHUH, LIEHTP
CUMMETPUH.

HaxoauTs BEIMYMHBI YIIIOB U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YTJIBI
3aJaHHOM BEJIMYWHBI, ITOJIB30BAThCA INPHU PELICHWM 3aJad I'PagyCHOW MEPOU YIJIOB,
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, IPSAMOM, Pa3BEPHYTHIN U TYIION YIJIBI.

Bpruucnares  QMHY  JJOMAHOM, IIEPUMETP MHOIOYTOJIBHHUKA, IOJIb30BATHCS
EAVHUIAMU HW3MEPEHMS JUIMHBI, BBIpaXXaTh OJHM C€IWHMIBI U3MEPEHUS [UIMHBI 4epe3
IpyTHE.

HaxomuTe, HMCnoOnb3yst 4EpTEKHBIE WHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaPaTHOW CETKE.

BoruucnsaTe miomaae GUryp, COCTaBJI€HHbBIX U3 MPSMOYTOJIBHUKOB, UCIIOJIb30BATh
pazOueHre Ha NOpPSAMOYTOJbHUKHM, Ha paBHble (QUIYpPHI, JOCTPAaUBAHUE [0
MPSIMOYTOJIBHUKA, TI0JIb30BAaTbCS OCHOBHBIMM E€IMHMIIAMU HM3MEPEHUS IUIOLIANH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAN Yepe3 IPyTHE.

PacriozHaBaTh Ha MOJENAX M M300pAKEHUSAX MNHUPAMHUAY, KOHYC, LMIUHJD,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPUIMHA, PeOPO, T'paHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTs Ha KjIeTyaTol Oymare npsiMOyroJbHbIN Hapasieenune.

Boluucisate 00bEM  MPAMOYTOJIBHOIO MapajulieNienuiena, Ky0a, I0JIb30BaThCs
OCHOBHBIMU €JUHUIIAMH U3MEPEHUs 00bEMa;

Pemare HecnoHBIE 3a1adyd Ha HAxOXICHUE TEOMETPUYECKUX BEIWYUH B
IPAKTUYECKUX CUTYaLHSIX.



TEMATHYECKOE IINTAHUPOBAHMUE

5 KUIACC
HanmenoBanue paznena | KosnmuecTtsBo OcHoBHOE OCHOBHBIE BUIBI IEATEIBHOCTH 00YYarOIIHUXCSI
(Temel) Kypca 4acoB COJIEpXKaHNE
HartypasibHble uncia. 43 Jecsatnanas Yurarth, 32aNIUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIIA;
JleicTBUS ¢ HaTypaIbHBIMU CUCTEMA CUMCIICHHA. | NMPEAJAararb M 00CyKAaTh CIIOCOOBI YIIOPSAA0YMBAHUS YHCEIL.

qucCiiaMu

Psn mHaTypanbHbBIX
YHUCEel.
HarypanbHbli psa.
Yucno 0.
HarypanpHble uncia
Ha KOOPAWHATHOU
MPSIMOU.
CpaBHeHue,
OKpYIJICHHE

HATypPAJIbHBIX YHACEIL.

Apudmernyeckue
JICUCTBUSI

C HATypaJIbHBIMHU
yrciiamu. CBoiicTBa
HYJISI TIPU CIIOKEHUU
1 YMHOXKEHUH,
CBOMCTBA €IUHUIIBI
[P YMHOKEHUU.

MN300paxkaTh KOOPAMHATHYIO MIPSAMYIO, 0TMEYAThH YHCIIA
TOYKaMU Ha KOOPJAMHATHOMN NPAMON, HAXOAUTH KOOPINHATHI
TOYKH.

HccnenoBath cBOMiCTBA HATYpaabHOTO psiAa, uncen 0 u 1
IIPU CII0KEHUHU U YMHOKEHUU.

Hcnonb30BaTh NPAaBUJIO OKPYIJICHHS HATYPAIbHBIX YUCEN.
BoinosHaTh apudgmMeTnyecKue 1elCTBUSA C HATyPAIbHBIMHU
YUCJIAMH, BBIYMCJISATh 3HAYEHUS YUCIOBBIX BbIPAXKEHUI

CO CKOOKaMHM U 0€3 CKOOOK.

3anuceIBaTh NPOU3BEICHNUE B BUJC CTEIECHU, YUTATh
CTEINIEHH, HCIO0JIb30BATh TEPMUHOJIOTHIO (OCHOBaHUE,
MIOKAa3aTellb), BBIYMCIAATH 3HAYEHUS CTECIICHEM.
BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPKECHUI, MPeJIaraTb M PUMEHATH IPHEMbI IPOBEPKHU
BBIYMCIICHUM.

Hcnoab30BaTh NPU BHIYMCJICHUAX IEPEMECTUTEIIBHOE

Y COYETATEIBHOE CBOMCTBA CIIOXKEHUSI 1 YMHOKEHMUS,
pacnpenenuTeabHOe CBOMCTBO YMHOKEHMS; (GOPMYJIHPOBATH
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ITepemecTuTensHOE
M cCOUeTaTeILHOS
CBOMCTBA CJI0KCHMUS
1 YMHOXKEHUSI,
pacIpenemTenbHOe
CBOMCTBO
YMHOKEHHS.
Jenurenu

Y KpaTHbIC YUCIIA,
Pa3JIOKEHHE YKCiIa
Ha MHO>KHTEIIH.
Henenue

c ocraTtkoM. [ IpocTeie
M COCTaBHBIC YHCIIA.
IIpusnaku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

CrerneHb

C HaTypajbHbIM
MoKa3aTeseM.
YucaoBeie
BBIPaKCHMUS;
MOPSIAOK IENCTBUM.
Perienne TeKCTOBBIX
3aJ1a4y Ha BCE
apudmernueckue

U IPUMEHATH MPaBUJIAa TPeoOPa30BaHUS YUCIOBBIX
BBIPQXECHHUI HA OCHOBE CBOMCTB apu(hMETHIECKUX IEHCTBUH.
HccaenoBarh 4KCIIOBBIE 3aKOHOMEPHOCTH, BBIIBUTATH

1 000CHOBBIBATH rHIOTE3bI, GOPMYJIHPOBATH 00001IIEHUS
U BBIBO/JBI I10 PE3YJIbTaTaM MNPOBEACHHOTO UCCIICIOBAHHUS.
DopMyJUPOBATH ONPeAeJIeHUs JICIUTENS U KPATHOTO,
Ha3bIBATh JICJIUTEIN U KPATHBIE YKCIIA; PACIIO3HABATDH
MIPOCTBIE U COCTABHBIEC YHCIIA; (POPMYJIHNPOBATH

U IPUMEHATh NPU3HAKM JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHHUS YHCIIA HA POCTHIE
MHOKUTEN; HAXOAUTh OCTATKH OT JCJIEHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSA

O HaTypaJIbHBIX YHUCJIaX, MPUBOJAUTH MPUMeEPbI

Y KOHTPIPUMEPBI, CTPOUTH BHICKA3BIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUHM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpyupoBars MaTeMaTu4ecKue npeaioKeHust

C IIOMOUIBIO CBSI30K «W», KUIN», «ECIH. . ., TO...».

Pemats TekcTOBBIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCIMO0JIb30BAaTh 3aBUCUMOCTH MEXY BEIUUMHAMHU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIP.):
AHAJIM3MPOBATH U OCMbBICJIMBATH TEKCT 3a7a4H,
nepeopMyaTHPOBATH YCIOBHUE, H3BJIEKATHh HEOOXOUMBIC
JTaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO IIEMTOYKY PACCYKACHUM.
MoaenupoBarh X0 pELICHUS 33141 C IOMOLIBIO PUCYHKA,
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JICUCTBUS,
Ha IBVKEHUE
Y MMOKYTIKH

CXEMBI, TaOJIHILIBI.

IIpuBoauThH, pa30UpaTh, OLEHUBATH PA3JINYHBIE PEILICHUS,
3alMCH PEUICHUI TEKCTOBBIX 3a/1a4.

KpuTnyecku oueHuBaTh I0Jy4YECHHBIN PE3YJIbTAT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHUE YCJIOBHUIO, HAXOAMTH OIIUOKH.

Pemars 3a1a41 ¢ nOMOIIbIO ITepedopa BCEX BO3MOXKHBIX
BapUaHTOB.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHA apUPMETHKU

Harnsgnas IrcoMCTpus.
JIMHUM Ha IJIOCKOCTH

12

Touka, ipsimasi,
OTPE30K, JIyY.
JlomaHas.
N3mepenune nmiHbl
OTpE3Ka,
METPUUYECKHUE
SJIMHULIBI
W3MEpPEHUS IJIMHBI.

OKpY»HOCTb U KpYT.

IIpakTryeckas
pabota
«IlocTtpoenue y3opa
U3 OKPYKHOCTEN.
Yromn. Ipsmon,
OCTPBIH, TYIION

Y Pa3BEPHYTHIN
yribsl. I3Mepenne

Pacno3HaBaTh Ha yepTekax, pUCyHKAX, ONMUCHIBATH,
UCITOJIb3YsI TEPMUHOJIOTHIO, U H300PaKaTh C IIOMOILBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, PAMYIO, OTPE30K, JIyY,
yIOJI, IOMaHYI0, OKPY>KHOCTb.

Pacno3naBathb, NPUMBOAUTH PUMePbI OOBEKTOB PEATBHOTO
MUpa, UMEIOIIUX (POPMY U3YUEHHBIX (PUTYp, OLIEHUBATH UX
JIMHENHBIE pa3MepBI.

HNcnosb30BaTh IMHENKY U TPAHCIIOPTUP KaK HUHCTPYMEHTHI
JUIS TIOCTPOEHUS M UBMEPEHMS: U3MEPATH JUIMHY OTPE3Ka,
BEJINYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM JUIUHBI, YTOJL,
3aIaHHOM BEJINYMHBI; 0TKJIAABIBATH IUPKYJIEM PABHBIC
OTPE3KH, CTPOMTH OKPY’KHOCTb 3aIaHHOTO PaJuyca.
N3o0paxarsb KoHGUTYpaLMU T€OMETPUIECKUX (Uryp

13 OTPE3KOB, OKPYKHOCTEN, UX YACTEN HA HETMHOBAHHOU

U KJIeT4aTOi Oymare; mpeajiaratb, ONMCbIBATH H 00CY:KIaTh
CIOCO0BbI, AITOPUTMBI TOCTPOECHHUS.

Pacno3naBaTh M H300pakaTh HA HETMHOBAHHON
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YTJIOB.
[TpakTrueckas
pabota
«ITocTpoenue
YIJIOB»

1 KJIeT4aTOu Oymare mpsiMom, OCTPBIN, TyTHOM, pa3BEepHYTHIN
yIJIbl; CPABHUBATH YTJIBL.

Bb1uncasTh NIMHBI OTPE3KOB, JIOMAHBIX.

IToHuMAaTh U UCMOJIB30BATH NIPH PELICHUH 32124
3aBHCUMOCTH MEXIY €IMHULIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUECKUMU CUCTEMAMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX €AUHULIAX U3MEPEHUS.
UccaenoBathb GUrypsl u KOHPUTypaIUK, UCTIOIB3YS
U(pOBBIE pECypChl

OOBIKHOBEHHBIE JIpOOH

48

Hpo6s. [IpaBusbHbIE
U HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHenue npo0ei.
CnoxeHnue

U BEIYMTAHKE
O0OBIKHOBEHHBIX
npobeii. CmerranHas
JpoOb. YMHOXKEHUE
U JeJICHUe
OOBIKHOBEHHBIX
nIpo0eii; B3auMHO-
oOpaTHbIE TpOOH.
Penienne TekCTOBBIX
3aJ1a4, COJepIKaIIuX
npobu. OCHOBHBIE

MopeanpoBarth B rpadhuueckoi, peaAMeTHOM Gopme,

C IIOMOIIBIO KOMIIBIOTEPA IIOHATHUSA U CBOMCTBA, CBSI3AHHBIC

C 0OBIKHOBEHHOM JPOOKIO.

YuraTh 4 3a1IMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE 1pOOH,
NpeaiaraTb, 000CHOBbIBATH H 00CYKIATH CIOCOOBI
yIOpAI0YMBaHUS APOOEi.

N300paxarsb 00bIKHOBEHHBIE APOOU TOUKAMHU

Ha KOOPAWHATHOU IIPAMOI; HCIOJIb30BATH KOOPJANHATHYO
PSAMYIO JJIsI CPAaBHEHHUSI IPOOEH.

P®opMyIMPOBaTh, 3aNIMCHIBATH C IOMOLIBLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH Ip0o0H; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JIsl COKpaIeHust IpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HaMEHATEJIIO.

IIpeacraBasiTh CMEIaHHYIO IpOOb B BUJE HEMPABUILHOM

Y BBIIETISATH 1EJIYI0 YacTh YMCIa U3 HEMIPABUIIBLHOM 1po0u.
BoinmoHsaTs apudgmMeTnyecKue 1eHCTBUS

¢ OOBIKHOBEHHBIMU JIPOOSMU; MPUMEHATH CBOHCTBA
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3a/1a4uu Ha JpooH.
[IpumeneHue OykB
JUTS 3aIIACHU
MaTeMaTHYECKUX
BBIPAKECHU

Y MPEJIOKEHUN

apuMETHICCKUX ICUCTBUH JIJIs1 pallMOHATTN3AIINH
BBIUMCIICHUM.
BbINOJIHATH NPUKUAKY U OLEHKY PE3yJIbTaTa BEIYUCICHU;

npeaaraTh U NPUMEHSITh IPHeMbl MPOBEPKHU BHIYUCICHHH.

IIpoBoauThL MCCIeA0BAHUS CBOMCTB JIpo0eii, OMUpasiCh

Ha YHMCJIOBBIE HKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOIIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

0 1po0sX, NPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUSA U OTPULIAHUS BBICKA3bIBAaHUM.

Pemath TeKCTOBBIE 3a/1a4H, COJIEPIKaALIIE IPOOHBIE TaHHbIE,
Y 33J1a4¥ Ha HAXO0XJEHUE YaCTH LIEJIOT0 U LEJIOTO 110 €ET0
YacCTH; BBISIBJIATH UX CXOACTBA M Pa3jin4usi.
MoaeaupoBarh X0/ pEIICHUS 3a4a41 C IOMOILBIO PUCYHKA,
CXEMBI, TaOJIHIIBI.

IIpuBoauTh, pa3dupaTh, OEHMBATH PA3JIMYHBIE PELICHUS,
3aIMCH PELICHUM TEKCTOBBIX 3a1a4.

Kputnuyecku oneHuBaTh NOJy4YEHHBIN PE3YNIBTAT,
OCYILECTBIISATH CAMOKOHTPOJIb, TPOBEPSISI OTBET

Ha COOTBETCTBUE YCJIOBHUIO, HAXOAUTH OLINOKH.
3HAKOMMTBCS ¢ MCTOPHUEH pa3BUTHS apuUPMETUKU

Harnsgnas reomerpus.
MHOroyrojasHUKH

10

MHOrOoyrojapHUKH.
YeTsIpexyroJbHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
IIpakTnueckas

OnuchiBaTh, HCMOJb3YS TEPMHUHOJIOTHIO, H300PAKaAThH

C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEJIUPOBATh U3 OyMaru MHOTOyTOJIbHUKH.

IIpuBoauTH MpUMeEPBI 0OBEKTOB PEATLHOTO MUPA, UMEIOLIUX
(GbopMy MHOTOYTOJIbHHKA, MPSMOYTOJIbHUKA, KBaipaTa,
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paboTta
«IToctpoenune
MIPSIMOYTOJIbHHUKA

C 3aIaHHBIMU
CTOpOHaMH

Ha HEJIMHOBAaHHOU
Oymarey.
TpeyronbHUK.
IImomane

U TIEPUMETP
MPSMOYTOJIBHUKA U
MHOT'OYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSMOYTOJIBHUKOB,
€ AMHUIIBI
M3MEPEHUS
TUTOIIAIH.
ITepumertp
MHOTOYTOJIbHUKA

TPEYTOJbHUKA, OLEHMBATD UX JIMHEHHBIE Pa3MEPHI.
Bob1uncasiTh: nepuMeTp TPEyroabHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAb PSMOYTOJIbHUKA, KBagpaTa.
N300paxkaTh OCTPOYTOJIbHbBIC, IPSIMOYTOJIHBIE

Y TyHIOYTOJIbHBIE TPEYTOJIbBHUKH.

CTpouTth Ha HEJTMHOBAHHOMW U KJIETYaTOU OyMare KBajapar

Y NMPSIMOYTOJIBHUK C 3aJIAaHHBIMU JIJTMHAMU CTOPOH.
HccaenoBath CBOMCTBA NPSIMOYIOJIbHUKA, KBAIpATa IIyTEM
HKCIIEPUMEHTA, HAOJIIOICHUSI, U3MEPEHHUS, MOJICITUPOBAHNS,
CpaBHUBATh CBOMCTBA KBaJpaTa U IPSIMOYTOJIbHUKA.
KoncTpyupoBath MaTeMaTHUeCKUe NMPeII0KEHUS

C TIOMOIIBIO CBSI30K «HEKOTOPHII, «JTFO00M».
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOT'OYT'OJIbHMKAX, IPUBOAUTH NPUMEPbI

Y KOHTPIPHUMEPBIL.

HccaenoBaTh 3aBUCUMOCTS IUIOLIAAN KBAAPATA OT JJIMHBI
€ro CTOPOHBI.

HUcnonb30BaTh CBOMCTBA KBAAPATHOW CETKH JJIs1 HOCTPOCHUS
¢buryp; pa3douBaTh NPSIMOYTOJILHUK Ha KBAIPaTHI,
TPEYTOJbHUKH; COCTABJATH QUTYPHI U3 KBAJIPATOB

Y TIPSIMOYTOJILHUKOB M HAXOAUTH MX IJIOMIAh, pa30MBaTh
burypsl Ha TPSIMOYTOJIBLHUKHU Y KBAJIpaThl U HAXOAUTH UX
IJIOIIAb.

BoipakaTrh BeJMUMHY IUIOMIAINA B Pa3JIMYHBIX €IMHUIIAX
M3MEPEHUSI METPUYECKOU CUCTEMBI MEP, IOHUMATH

U UCIOJIb30BATh 3AaBUCUMOCTH MEXIY METPUUECKUMHU
€AUHULIAMU U3MEPEHHUS TUIOLIAIH.
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3HAKOMUTBHCS ¢ IPUMEPaAMU IPUMEHeHUs TUTOIIA I
U TIEPUMETPA B MPAKTUUYECKUX CUTYAIUSIX.

Pemath 3agaum u3 peasibHON KU3HU, MPeIJIaraTb

U 00CYK1aTh Pa3JIMYHbIE CIIOCOOBI PEIICHUS 3a/1a4

Jlecatuunbie 1podu

38

JlecsaTnyHas 3anuch
npobeii. CpaBHEHUE
JIECSTUYHBIX
JpOOeH.

JlenicTBus

C IECATUYHBIMU
JTPOOSIMH.
Oxpyrienue
JECATUIHBIX
JIpOOeH.

Peuienune TeKCTOBBIX
3a/1a4, CoAepKAIINX
npobu. OCHOBHBIE
3aJlayu Ha ApooH

IIpeacTaBiasiTh JeCATUYHYIO JPOOH B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNMCHIBATH, CPABHUBATD JICCATUYHBIE APOOH,
npeaiaraTb, 000CHOBBIBATH U 00CY:KIaTh CIIOCOOBI
YIOPSIAOUUBAHUS IECATUYHBIX APOOEH.

N3006paxkaTth gecaTuUHbIEC 1PpOOU TOUKAMU HA KOOPUHATHOM
IIPSAMOM.

BoIsIBASITH CX0ACTBA M PAa3JIM4Ms PABIIT apU(PMETHUECKUX
JEUCTBUYN C HATypAIbHBIMHU YUCJIAMU U ACCATUYHBIMU
IpoOsIMU, OOBSCHATH UX.

BoInosHaTh apudmMeTHdecKe 1eUCTBUS C IECITUIHBIMU
JIpOo0sSMU; BHINOJHATH NPUKHUIAKY M OLEHKY pe3yJbTaTa
BBIYMCIICHUM.

I[IpumeHsATH CBOMCTBA apU(PMETUIECKUX JICHCTBUMA

JUUISL pallMOHAIU3ald BEIYMCIICHUM.

I[IpuMeHATH NPABUJIO OKPYIJIEHHUS JCCITUYHBIX APOOECH.
IIpoBoauTH McC/IEI0BAHUS CBONCTB JECITUYHBIX APOOEH,
OMUPAsICh HA YUCTIOBBIE IKCIIEPUMEHTHI (B TOM UHUCIIC

C IOMOIIIbIO0 KOMITBIOTEPA), BBIIBUTATh IMIIOTE3bI

Y MPUBOJUTH UX 0OOCHOBAHHUA.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 IpO0sX, MPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULAHUS BbICKAa3bIBAHUM.
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Pemarh TeKCTOBBIE 3a/1a4H, COAEPIKAIINE IPOOHBIE TaHHbIE,
Y Ha HaXO0XJEHUE YaCTH LEJIOTO U LEJIOTO 10 €r0 YacTH;
BBIABJISITh MX CXOACTBA U Pa3iu4usl.

MoaenupoBarh X0/ peLIEHN 33/1a41 C TOMOIIbIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaTh, OEHUBATH PA3JINYHBIC PEIICHUS,
3aIMCHU PEIICHUN TEKCTOBBIX 3a4a4.

OnepupoBaTthb ApOOHBIMU YHCIIAMU B PEAJIbHBIX )KU3HEHHBIX
CUTYaIUX.

Kpuruyecku oeHUBATH ITOTYYEHHBIN PE3YJIbTAT,
OCYILIECTBIISTH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIHOKH.
3HAKOMMTBCS ¢ MCTOPHUEH pa3BUTHS apU(PMETUKU

Harnsimaast reomerpust.
Tenau purypst
B [IPOCTPAHCTBE

MHOrorpaHHuKHy.
N3o06pakenue
MHOTOTPaHHUKOB.
Monenn
HPOCTPAHCTBEHHBIX
TeJl.
IIpssMOyTONBHBIN
napajuiesienumnesn,
Ky©0. Pa3BepTku kyba
U napajiesenunesaa.
IIpakTryeckas
pabora «Pa3BepTka
Ky0ay.

Pacno3HaBaTh Ha 4YepTe:Kax, pUCYHKAX, B OKPY:KaloLeM
MHpe NPSMOYTOJIbHBIN Mapalienenumnes, Kyo,
MHOTOI'PAaHHHUKH, ONMUCHIBATH, HCIOJIb3YS TEPMHHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MeEpPHI.

IIpuBoauTH NpUMepbI 00BEKTOB PEATIBHOTO MUPA, UMEIOLINX
(GbopMy MHOTOIpaHHMKA, IPSIMOYTOJILHOTO Napalieienunena,
KyoOa.

N300pakath Ky0 Ha KJIeTYaTOM Oymare.

HccnenoBathb cBoiicTBa Ky6a, MIPSMOYTOJIbLHOTO
napajuiejenuneaa, MHOrorpaHHMKOB, UCITOJIb3YsI MOJIETH.
Pacno3HaBath 1 H300paxkaTh pa3BepTKH KyOa

Y napaJljiesenunena.

MopeaupoBath Ky0 u napajienenunesa u3 Oymaru 1 npodnx
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O6bem ky0a,
PSIMOYTOJIBHOTO
napajiesienumena

MaTepuajioB, 00BIICHITH COCO0 MOJACITHUPOBAHUS.
Haxoauts n3MepeHusi, BBIYMCJIATH IUIOIIA b TOBEPXHOCTH;
00BbeM KyOa, MPSMOYTOJILHOTO Mapaljie/enuIeaa;
HCCJIeA0BATH 3aBUCUMOCTBL 00beMa Ky0a OT IJTUHBI €70
pebpa, BBIIBUTaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha6awoaaTth ¥ NIpOBOAMTH AHAJOTUM MEXTY TOHATHIMHA
IJIOIIAIU U 00bEMa, MIEPUMETPA U ITOIIAAN TIOBEPXHOCTH.
Pacno3HaBaThb UCTUHHBIE U JIOJKHBIC BBRICKA3BIBAHUS

0 MHOTOTPAaHHUKAX, MPUBOJAUTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3BIBAHUS U OTPUIIAHUS BHICKA3bIBAHUM.
Pemars 3axaum u3 peasibHON KU3HU

[ToBTOpEHME U 0000IIEHNE

10

[loBTOpEHME
OCHOBHBIX IOHATHMN
1 METOJIOB Kypca

5 xnacca,
0000111eH1E 3HAHUH

BopI4ucasiTh 3HaUEHUS BBIPAXKECHNM, COAEPKAIUX
HaTypaJibHbIE YK CIia, 0OBIKHOBEHHBIE U AECITUYHbBIE TPOOH,
BBITOJIHATH PE0Opa30BaHMsI YUCEIL.

Bri0upaTh criocod cpaBHEHUS YK CEIL, BEIYUCICHUH,
NPUMEHSTh CBOMCTBA apu(METHUECKUX JICHCTBUI

JUISL palMOHAIU3AUU BEIYUCIEHU .

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJHIEMBIX JEHCTBHM
Y CaMOIIPOBEPKY PE3YJIbTaTa BbIYNCICHUMN.

Pemiars 3aga4mn U3 peanbHOM )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ui PELICHUS 3a/1a4 U3 IPYTHUX
y4eOHBIX MPEIMETOB.

Pemars 3aga4n pasHbIMH CII0CO0AMH, CPABHUBATH CIIOCOOBI
pellieHys 33]a4i, BBIOUPATh PAIHOHAJILHBIN CII0CO0

OBIIEE KOJIMYECTBO
YACOB I1O I[TPOI'PAMME

170
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6 KJIACC

Jlenurenu u KpaTHbIE
Yypca; HauOOoJIbIINI
OOIIMIA TeTUTEeIb

Y HaMCHbIIICE
oO11ee KpaTHoOE.
JlenuMocTh CyMMBI
Y TIPOW3BEICHMUS.
Jlenenne

C OCTaTKOM.
Pemenne TekcTOBBIX
3a/1a4

HanmvenoBanue pasnena |KommuectBo OcHoBHOE OcCHOBHBIE BUJIbI IEATEIBHOCTH O0YYaIOIIUXCSI
(Temel) Kypca 4acoB COJIEpKaHUE
Harypasbablie uncia 30 Apudmernueckue BeinoHATH apupMeTHYeCKHe 1eiiCTBUS C MHOTO3HAYHBIMU
JNEUCTBUSA HaTypaJbHbIMHU YUCJIAMU, HAXOAUTH 3HAYEHUS YNCIIOBBIX
C MHOT'O3HAYHBIMU BBIp@XEHUI cO CKOOKaMH U 6€3 CKOOOK; BBIYHCIATH
HATypAJIbHBIMU 3HAYeHMs BBIPAKEHUN, COACP/KALINX CTECIICHHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKUAKY H OLEHKY 3HAYCHUN YUCIOBBIX
BBIPAKEHUS, BBIPAXECHUN, IPUMEHATH IIPUEMbI IPOBEPKH PE3yJIbTATA.
NIOPSAOK ACHCTBU, Hcnonb30BaTh NPU BBIYUCIECHUAX [IEPEMECTUTEIBHOE
VICIIOJI30BaHUE Y COYETATEIBHOE CBOMCTBA CIIOKEHUSI 1 YMHOKEHMUS,
ckoOO0K. OKpyTJIeHHE | pacIpeneMTEIbHOE CBOUCTBO YMHOKEHUS OTHOCUTEIBHO
HATYpaJIbHBIX YUCENI. | CII0)KEHUS, CBOMCTBA apu(METHUECKUX AEHCTBUM.

HccaenoBaTh 9nCIOBBIC 3aKOHOMEPHOCTH, TIPOBOJIUTH
YHCJIOBBIE KCIIEPUMEHTHI, BBIIBUTATh H 000CHOBBLIBATH
TUTIOTE3bI.

@opmMyIHpPOBaTh ONpeieeHusl JSIUTENS U KPaTHOTO,
HanOOJIBIIEro O0IIEro MEIUTENS U HAMMEHBIIIET0 00IIIero
KpPaTHOTO, TPOCTOTO ¥ COCTABHOTO YHCEIT; UCTIONB30BaTh ATH
TTOHATHS TIPH PEIICHUH 3a71a4.

IIpuMeHSATH AJIrOPUTMBbI BHIYUCIICHHS HAUOOJIBIIIETO 00IIETO
JIEUTEIIS 1 HAMMEHBIIIET0 00IIer0 KPaTHOTO JIBYX YUCE,
QITOPUTM PA3JIOKECHHS YHUCIIa HA TIPOCTHIE MHOKUTEITH.
HccaenoBath ycinoBus 1eTUMOCTH Ha 4 1 6.

HccnenoBarb, 00cykaaTh, GOpMyJIMPOBATH
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1 000CHOBBIBATH BbIBO/I O YETHOCTH CYMMBI, TPOU3BEACHUS:
JIBYX YETHBIX YUCEJ, JBYX HEYETHBIX YUCIIE, YETHOTO

Y HEYETHOI'O YHCEIL.

HccaenoBats cBOCTBA 1EIMMOCTH CYyMMBI U IPOU3BEACHUS
YHUCE.

IIpuBoAUTH MpUMeEPBI YHCE C 33JaHHBIMHU CBOMCTBaMHU,
PACIO3HABATh BePHbIE U HEBEPHbIE YTBEPKACHHUS

O CBOMCTBAX YHCEIl, ONPOBEPraTh HEBEPHBIEC YTBEPKACHUS

C IOMOIIIbIO KOHTPIIPUMEPOB.

KoncTpyupoBaTh MaTeMaTH4YeCKHE MPEAI0KEHUS

C IIOMOUIBIO CBSI30K «H», «WIH», KECIHU. .., TO...».

PemaTp TEKCTOBBIE 3a/1a4M, BKJIFOYAIOIINAE TOHATHUS
JEINUMOCTH, apU(PMETHUECKUM CIIOCOOOM, UCTIOJIB30BATh
nepedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoaenupoBarh X0 pEIIEHUS 33/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTtk, pa3duparhb, OLEHUBATH PA3JINYHBIEC PEIICHMUS,
3aIMCHU PELIEHUM TEKCTOBBIX 3a4a4.

KpuTnuyecku oneHMBaTh [OJTYYEHHBIN pe3yJIbTaT, HAXOIUTh
OLIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harnsignas reomerpust.
[IpsimbIE HA TIIIOCKOCTH

[IeprieHnuKysIpHBIE
npsiMbIE.
[TapautenbHbIe
npsIMbIE.
Paccrosinne mexny

Pacno3HaBaTh Ha yepTekax, pUCyHKAX CIIly4au B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

M300paxkaTh ¢ NIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAaHHOMW U KJIETYaTOM OyMare JiBe epeceKaronuecs
IIPsIMBIE, 1BE NTapaJuIEIbHBIE NIPSMBIE, CTPOUTH IPSIMYIO,
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JIBYMS TOYKaMH,
OT TOYKH JI0 IIPSAMOM,
JUIMHA MaplpyTa

Ha KBaJIpaTHOU CETKE

NIEPIECHIMKYISIPHYIO TaHHOM.

IIpuBOAUTH MPUMeEPBI IAPATIIETBHOCTH

Y NEPHEHIUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX [IEPIEHINKYJIISIPHBIE

Y NIapaJIJIeIbHbIE CTOPOHBI.

M300paxkaTh MHOTOYTOJIBHUKH C TAPAJLJIEIbHBIMU,
NEPHEHANKYJIIPHBIMU CTOPOHAMH.

HaxoauTs paccTosiHue MEXY ABYMS TOYKAMH, OT TOUKH
J10 IPSIMOM, JUIMHY ITyTH Ha KBaJIPaTHOM CETKE, B TOM YHCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHASA
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKparieHue apooeii.
CpaBHeHue

Y YIIOPSIIOYMBAHKE
TpoOei.
JlecsaTuunbie 1poOH
U METpHYeCKas
cHucTeMa Mep.
Apudmerndeckre
JICUCTBUSA

¢ OOBIKHOBEHHBIMU
U IECATUYHBIMHU
JTPOOSIMH.
OTtHomIeHue.

CpaBHMBATB M YNOPSII0YUBATH JPOOH, BLIOUPATH CIIOCOD
CpaBHEHUS JPOOEH.

IIpeacraBasiTh AecATUUHbBIE APOOU B BUIE OOBIKHOBEHHBIX
IpoOel 1 OOBIKHOBEHHBIE B BUJIE IECSITUYHBIX, HCI0JIb30BATh
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpPaBHEHUH, IPU BBIYUCIICHUSX.

Hcnoan3oBarth AecITUUHbBIE IPOOH MTPU TpeoOpa3oBaHUU
BEJINYMH B METPUYECKON CHCTEME MEP.

BoinmoiHaTs apudgMeTnyecKue 1eHCTBUS

C OOBIKHOBEHHBIMHU U JIECATUYHBIMU JIPOOSMHU.

BeruncasTh 3HaueHNs BBIPAKECHUM, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOJIHATD
npeodpa3oBaHus IpoOeH, BLIOMPATh cOCO0, MPUMEHSTH
CBOMCTBA apuPpMETHUSCKUX ACHCTBHM IS paIiOHATN3aIIH
BBIUKCIICHUN.

CocTaBasiTh OTHOILICHUS U TPONOPLIUU, HAXOAUTH
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JleneHue B JaHHOM
OTHOILICHUHU.
Macura0,
IIPOIIOPIIUSL.
[TonsATHE MponeHTa.
Brruucnenue
MPOLICHTA

OT BEJIMYMHBI

Y BEJINYUHBI 10 €€
MIPOLICHTY.

Pelienne TeKCTOBBIX
3a7a4, CoOAEepKaIIUX
JpOOU U MPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIEHUE
JUTMHBI OKPY>KHOCTH
K €€ IUAMETPY»

OTHOUIEHUE BEJTMYMH, I€JIUTh BEINYMHY B JTAHHOM
OTHOIICHUHU.

Haxoauth 3KcnIepuMEeHTAIbHBIM IyTeM OTHOLLICHHUE JJINHBI
OKPYKHOCTH K €€ THAMETPY.

HNuTepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTb MacIuTal MiaHa, KapThl U BEIYUCIIATH PACCTOSHUA,
UCIIOJIB3YS MacIlTao.

OO0BACHATB, YTO TAKOE MPOLIEHT, YIIOTPEOISATH 000POTHI pEUH
CO CIIOBOM «IIPOLIEHT.

BbipaxkaTh IpOLEHTHI B APO0SX U IpOOH B IPOLIEHTAX,
OTHOUIEHUE IBYX BEJTUYUH B IPOLIEHTAX.

BbI4uCJIATH IPOLICHT OT YKCIIA U YUCIIO 110 €T0 IPOLEHTY.
OKkpyrasith 1poOu ¥ MPOIEHTHI, HAXOAUTH MTPUOIUKEHUS
quCcell.

PemaTe 3a1a4u Ha YaCTH, TPOLIEHTBHI, IPOIIOPLIMH,

Ha HaXO0XIeHHe 1poOu (IIPOLEHTA) OT BEJIMUMHBI U BEJIUYUHBI
1o ee ApoOu (TIPOLeHTY), ApoOu (TIPOIIEHTA), KOTOPHIN
COCTABJISIET OJJHA BEJIMYHMHA OT IPYTOM.

IIpuBoauTtk, pa3duparhb, OLEHUBATH PA3JINYHBIEC PEIICHMUS,
3aMMCH PEUIEHUI TEKCTOBBIX 3a/1ay.

N3BaexkaTs nHGOpMALUIO U3 TAOJIUIl U TUATPaAMM,
WHTEPHPETUPOBATH TaOJIMYHBIE TAHHBIE, ONIPEAEIATh
HanOOJIbIIIEE U HAUMEHbIIIEE U3 MPEACTABICHHBIX JaHHBIX

Harnsignas reomerpust.
Cummerpus

OceBast cumMeTpusl.
LlenTpanbHas

Pacno3HaBaTh Ha UepTeRax U U300paXKEHUSIX, H300PakKaTh
OT PYKH, CTPOMTH C IIOMOIIIbI0O HHCTPYMEHTOB (PUTYPY
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CUMMETPHUSL.
[TocTpoenue
CUMMETPUYHBIX
uryp.
[IpakTrueckas
pabota «OceBast
CUMMETPHS».
Cummerpus

B IIPOCTPAHCTBE

(OTpe30K, JTOMaHY10, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
OKPY’KHOCTb), CHMMETPUYHYIO JAHHOM OTHOCUTENILHO
IPSAMOM, TOYKHU.

HaxoauTs npuMepbl CHMMETPUN B OKPYIKAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CHAMMETPUYHbIE
OTHOCUTEIBHO NPSAMO; KOHCTPYHPOBATH F€OMETPHUUECKUE
KOH(UTypaluu, UCIOJIb3ysl CBOMCTBO CUMMETPUH, B TOM
YHCIIe ¢ IOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccaenoBath CBOIICTBA U3YUEHHBIX (UTYD, CBA3AHHbBIC

C CUMMETpPHEH, UCTI0NIb3Ys SKCIIEPUMEHT, HaOII0/ICHNUE,
MO/JIEIIUPOBAHUE.

O00CcHOBBIBATH, ONIPOBEPraTh C IOMOLILI0 KOHTPIIPUMEPOB
YTBEPKICHUSI O CUMMETpUU QUryp

BoipaxkeHus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPA)KCHUIN

Y IIPEJIOKEHUH.
bykBeHHbIE
BBIPAKCHUS

Y YUCJIOBBIE
MIOJICTAHOBKHU.
bykBenHbIE
pPaBEHCTBa,
HaXO0XJICHUE

Hcnoab3oBaTh 0YKBBI 111 0003HAYEHUS YU CEI, TPU 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAKEHUSI 110 YCIOBUIO 3a]a4H.

HccaenoBaTh HECIOXKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
HCIIOJIb30BaTh OYKBBI JUIS UX 3aITHCH.

BouIuuc/siTh yncioBOE 3HaUeHNE OYKBEHHOT'O BEIPKCHUS
MIpY 33J]aHHBIX 3HAYCHUAX OYKB.

3anucbIiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIATN
MPSIMOYTOJILHUKA, KBaJIpaTa; IJIMHBI OKPYKHOCTH, IO
Kpyra; BHINOJHATH BLIMUCIEHUS 110 3TUM (popMyiam.
CocraBiasith GopMyJibl, BHIPAXKAIOIINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA,
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HEU3BECTHOTO KOJIMYECTBO, CTOMMOCTb; IPOU3BOIUTEIBHOCTD, BPEMSI, 00bEM
KOMIIOHEHTA. pabOoThI; BBIMOJIHATH BEIYMCIICHHUS 110 3TUM (pOpMyIaMm.
DopMysl HaxoauTth HeW3BECTHBIN KOMIIOHEHT apu(METUIECKOTO
NEeNUCTBUS
Harnsanas reomerpus. 14 YeThIpexyroybHuK, H300paxkaTh Ha HETMHOBAHHOM U KJIeTyaTol Oymare
@urypsl Ha IIIOCKOCTH IPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETHIPEXYTOJIbHUKOB. | YETBIPEXYTOJIbHUKH C 3aJaHHBIMU CBOMCTBAMMU:
IIpssMOYyTO/IBHUK, C IapaJuIeIIbHBIMH, ITEPIICHINKYISIPHBIMHU, PABHBIMHU

KBaJpatT: CBONCTBA
CTOpPOH, YTJIOB,
JTMaroHaJieH.
N3mepenue yrios.
Bunnr
TPEYTOJIbHUKOB.
[Tepumertp
MHOTOYTOJIbHUKA.
[Tnomwaas purypsl.
dopmyibl
nepuMmeTpa

Y TUTIOIIAIU
IPSMOYTOJIbHHKA.
[TpubnuxerHoe
U3MEPEHHE IIONIAAN
duryp.
[IpakTrueckas

CTOPOHAMHU, IPSIMBIMU yTJIaMU U JIp., PABHOOEAPEHHBIN
TPEYTOJIbHUK.

IIpenyaratb u 00CyKIaTh CIOCO0BI, AJITOPUTMBI
ITOCTPOEHUSI.

UccaenoBarth, HCIOIB3YS SIKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHNe, CBOMCTBA IPSIMOYTOJIbHUKA, KBAApaTa,
pa30uBaTh Ha TPEYTOJILHUKHU.

O00CHOBBIBATB, OIIPOBEPraTh C MOMOIIBI KOHTPIIPUMEPOB
YTBEPKIAEHUS O MPAMOYTOJIbHUKE, KBAaAPATE, PAaCIO3HABATH
BEPHBIC U HEBEPHBIEC YTBEPKICHHUS.

N3mepsATH U CTPOUTH C IOMOILBIO TPAHCIIOPTUPA YIJIBL,

B TOM YHUCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
pPacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBL.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN,
NPSMOYTOJIbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIMH,
PABHOCTOPOHHUM TPEYTOJIbHUKH.

BbI4ucasaTh nepuMeTp MHOTOYTOIbHUKA, TIJIOIIA b
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pabora «Ilmomraap
KpyTa»

MHOTOYTOJIbHUKA pa30UEeHNEM Ha MPSMOYTOJIbHUKH,

Ha paBHBIC (PUTYPHI, UCIIOJIH30BATH METPUUCCKUE €AMHUITBI
MU3MEPEHUS JITTUHBI U TUIOILAIH.

Hcnoan3oBaTh NpulJINKEeHHOE U3MePeHHe IJIMH

U TUTOIIAICH Ha KJIeT4yaTou Oymare, mpuOIMKeHHOE
MU3MEPEHUE JUTMHBI OKPYKHOCTH, TIJIOMIAIN Kpyra

IlomoxxuTenpHbBIE
U OTpHUIIaTeNIbHbIC YHCTIa

40

Llenpie yncna.
Monyne yucia,
reoMeTpuyeckas
WHTEpIpeTarus
MoyJisi. UnucoBbIe
MIPOMEXYTKH.
ITonoxurensHBIE

Y OTpHULIATEIbHbIC
yucna. CpaBHeHUE
ITOJIOKUTEIIBHBIX

Y OTPHULIATEIBHBIX
YHCe.
Apudmerndeckre
JICUCTBUSA

C MOJIOKUTEIIbHBIMU
U OTPHUIATEIbHBIMU
YHUCIIaMH.

Pemnienne TeKCTOBBIX
3a71a4

IIpuBoauTH NPpUMeEPHI UCTOJIB30BAHUS B PEATbHON KU3HU
TIOJIOKUTEIIBHBIX U OTPULIATEIIBHBIX YHCEI.

N300paxaTh 11€51bI€ YUCTIA, TOJIOKUTEIBHbBIC

Y OTPUIIATEJILHBIC YUCIIAa TOUKAMHU Ha YUCIIOBOM MPSIMOU,
HCI0JIb30BATh YUCIIOBYIO IIPSAMYIO JIJIsl CPABHEHUS YUCEI.
IIpuMeHATH NpPaBUJIA CPABHEHUS, YIIOPSAA0YHUBATD 1ETIbIE
YHCia; HAXOAUTh MOJYJIb YHCIIA.

D opMyJHPOBATH NMPABUJIA BEIYUCIIEHUS C MOJIOKUTEIBHBIMA
Y OTPULATEIBLHBIMY YHCIaMH, HAXOAUTh 3HAYCHUSA
YHUCJIOBBIX BBIPAXKEHUM, COJCPKAIMNX ICUCTBUS

C IMOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMU YACJIAMH.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKECHUS

JUTsl IpeoOpa3oBaHusl CYMM M MPOU3BEICHUN
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HpeI[CTaBJ'ICHI/IC JaHHBIX

[IpssmoyrosibHasA
cucTeMa KoopAuHaT
Ha IJIOCKOCTH.
Koopaunatel Toukn
Ha IJIOCKOCTH,
abcuucca

Y OpJMHATA.
Cronbuarbie

U KpYTOBBIE
JMarpaMmel.
[IpakTrueckas
pabota «IlocTtpoenue
TarpaMm».
Pemienune TekCcTOBBIX
3a/1a4, CoAepKaInx
JAaHHBIE,
MPEICTABJICHHbBIC

B TaOJIMIIax

U Ha JuarpaMmmax

OO0BsACHATHL U WVTIOCTPHPOBATH MOHATHE [TPSMOYTOJIBHON
CUCTEMBI KOOPAMHAT HA IIJIOCKOCTH, UCIIOIb30BaTh
TEPMHHOJIOTHIO; CTPOMTH HA KOOPJANHATHOU INIOCKOCTH
TOYKH U (PUTYpPBI IO 3aJaHHBIM KOOPJAUHATAM, HAXOAUTH
KOOPANHATHI TOYEK.

Yurath cTOI0YATHIE U KPYTOBBIE JUATPAMMBI;
NHTEPNPETHPOBATH JaHHbIC; CTPOMTH CTOJIOUATHIE
JNarpaMMBl.

HUcnoub3oBath HH(pOPMALMIO, IPEICTABICHHYIO

B Ta0JIM1Iax, Ha AUarpaMmax Juisi peleHus TEKCTOBBIX 3a]1a4
Y 3371a4 U3 peabHOW KU3HU

Harnsgnas reometpus.
@urypsl B IPOCTPAHCTBE

IIpssMOyTONBHBIN
napajuiesienunes,
KyO, mpu3ma,
nUpaMuia, KOHyC,
VIHHID, TIap

u cepa.
N3o6pakenune

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH
nupamMuay, Ipu3My, HUJIAHIP, KOHYC, IIap, H300pakaTh X
OT PYKH, MOJIEJTUPOBATH U3 OyMaru, INIaCTUIINHA, TPOBOJIOKU
U Jp.

I[puBoaUTH IPUMeEPBI 0OHEKTOB OKPYIKAIOIIETO MUPA,
UMEIOIMX (POPMBbI HA3BAaHHBIX TEN.

Hcnonb30BaTh TEPMUHOJIOTUIO: BEpUIMHA, PEOpPO, TPaHb,
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IPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BepTOK
MHOTOTPaHHHUKOB,
HUAJTUHPA U KOHYCA.
[IpakTrueckas
paborta «Coznanue
MOJENEN
IPOCTPAHCTBEHHBIX
buryp».

ITonstne o6bEMa;
€IMHUIIBI U3MEPEHUS
o0bema. O0bem
PSIMOYTOJIBHOTO
napajuienenunena,
Ky0a, popmMyIibl
o0bema

OCHOBAHME, BBICOTA, PaIuyC U TUAMETP, pa3BEPTKa.
N3yuarth, MCTIOb3YsI IKCIEPUMEHT, HAOJII0JEHIE, U3MEPEHNE,
MOJICJINPOBAHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BHISIBJIATH CX0ACTBA

U Pa3JIMYUs: MEXKY MUPAMHUION U IPU3MOM; MEXKIY
HUAJIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBath pa3BepTKU napaienenumesa, Kyoa, mpu3Msl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYHPOBATH JaHHBIC
TeJa U3 Pa3BepTOK, CO3AaBaTh UX MOJEIH.

Co3naBaTb MOeJIH IPOCTPAHCTBEHHBIX QUTYp (U3 OyMaru,
MPOBOJIOKH, TUTACTHJIMHA U JP.)

N3MepsATH HA MOAeIAX: IJTUHBI peOep MHOTOTPaHHHUKOB,
JMaMeTp IIapa.

BeiBoauth popmyiry o00beMa NpIMOYTOIBHOTO
napajuleJenunesa.

BoruuncasaTts no gpopmysaMm: 060beM NpSIMOYTOIBHOTO
napajuienenunena, Kyoa; UCroib30BaTh €AMHULIBI U3MEPEHMUS
o0beMa; BBIYUCIATH 00BEMBI TEJ, COCTABJICHHBIX U3 KyOOB,
MapajuIeNIeNUIENOB; PeliaTh 3a1a4M C PEAIbHBIMU JaHHBIMU

[ToBTOpEeHME, 00600ITICHHE,
CHCTEMATH3aLUs

20

[ToBTOpEHUE
OCHOBHBIX ITOHATUH
U METOJIOB KypCOB
5 1 6 KJ1accoB,
000011IeHIE

BbI4uC/IATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypaJbHbIE, LENbIE, [I0JIOKUTEIBHBIE U OTPULIATEIIbHBIC
YuCIa, OOBIKHOBEHHBIE U IECSITUUHBIE IPOOH, BBIOIHATh
peoOpa3oBaHus YHCE U BbIPAKEHUH.

Bri0upaTh cnmocod cpaBHEHUS YUCEN, BBIYMCIICHUI,
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U CUCTEMAaTHU3AIlN
3HAHUU

NPUMEHATH CBOICTBA apUPMETUUECKUX ACUCTBUIA

JUISL paMOHAIN3AUU BEIYUCIICHUN.

Pemate 3aga4m U3 peayIbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U PELICHN 3a/1a49 U3 IPYyTUX
IIPEIMETOB.

PemaTe 3a1a4n pa3HbIMH C1I0CO0aMHU, CPABHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUS 3a/1a4H.

OcyuecTBJIATH CAMOKOHTPOJIb BBIIOJIHIEMBIX 1EHCTBUN
Y CaMOIIPOBEPKY PE3YyJIbTATA BHIYUCICHUM

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

170
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COIEPKAHUE OBYUYEHUA

7 KIIACC
Yucya 1 BoIYUCIEHUS

JpoOu 0OBIKHOBEHHBIC U JIECATUYHBIC, IIEPEX0 OT OJHON (hOPMBI 3amUCH ApoOei
K apyrou. IloHaTrwe panvoHaIbHOrO 4YHCIA, 3aluCh, CPaBHEHHUE, YMNOPSAOUYMBAHUE
pallMOHAJIBHBIX 4Hcell. ApudMeThyeckue IeUCTBUS C pallMOHAIBLHBIMUA YHCIIAMHU.
Pemenue 3amau u3 peaqbHON MPAKTUKKA HA YaCTH, HA JIPOOH.

CreneHb C HaTypaJdbHBIM TIOKa3zaTeJeM: OIpeesieHne, IpeoOpa3oBaHue
BBIpQKEHUI HA OCHOBE OMPENIENICHMS, 3amuch OOJbIKX uuced. [IpoleHThl, 3amuch
MPOIICHTOB B BHUJE JApOoOM M JpoOU B BHUJE NPOICHTOB. TpuU OCHOBHBIE 3aJadyu
Ha MPOLICHTHI, PEIICHUE 3a7]a4 U3 peabHON MPAKTUKHU.

[IppuMeHEeHnE MPU3HAKOB JNEIUMOCTH, PA3JI0KEHUE HA MHOMXUTEIN HATypPaJbHBIX
YHCeJl.

PeasibHbIC 3aBUCMMOCTH, B TOM YHUCJIE IpIMasi 1 00OpaTHasi TPOMOPIIMOHAIEHOCTH.

AJsredpanyecKkue BbIPAKEHUS

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEepeMeHHOU. JlomycTumblie
3Ha4YeHUs1 nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BUJEC
dopmynbl. Beruncnenuss mo dopmynam. IIpeoOpa3zoBanrne OYKBEHHBIX BBIpAXKECHHH,
TOXJIECTBEHHO PaBHBIE BBIpAKEHUS, MPaBUIIa TPEOOPa30BaHUsI CYMM U MPOU3BEICHUIH,
IpaBujIa PACKPBITHS CKOOOK M NMPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBoiICTBA CTENEHHU C HATYPaJIbHBIM OKA3aTEJIEM.

OnHowiensl M MHOrowieHbl. CreneHb MHoroujieHa. ClioXeHue, BBIUUTAHUE,
YMHOXEHNE MHOTOWICHOB. @OpMYJibl COKPAIIEHHOIO YMHOXEHHUS: KBaApaT CYMMBI
U KBagpaT paszHocTu. Dopmyna pa3HOCTH KBaJapaToB. Pa3nokeHMe MHOTOYJIEHOB
Ha MHOYKUTEJIN.

YpaBHeHMs M HEPABEHCTBA

VYpaBHeHHE, KOpEHb ypaBHEHHUs, TMpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCWJIBHOCTb YPAaBHEHUMU.

JInHelHOe ypaBHEHHE C OJTHOW NTEPEMEHHON, YUCIIO0 KOPHEW JIMHEWHOTO YPaBHEHMUS,
peleHne JMHENHBIX ypaBHEHUW. (COCTaBIIEHME YPAaBHEHHM IO YCJIOBHUIO 3aJ1ayu.
Pemenne TeKCTOBBIX 3a/1a4 € MOMOLIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHME C JBYMsl NEpeMEHHbIMH W ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C IBYMsI IEpeMEHHBbIMU. Pellienne cuctemM ypaBHEHUN criocoOoM
NOACTaHOBKH. [IprMeps! pelennst TEKCTOBBIX 33/1a4 ¢ TIOMOUIBI0 CUCTEM YPABHEHHUI.

DyYyHKIHUU
Koopaunara Touku Ha npsiMoit. Uucnosele IpoMeEXyTKH. PaccTosHrEe MEX Iy IBYMsI
TOYKaMHU KOOPJAWHATHOU IPSIMOM.
[IpssmoyronbHas cuctema koopaunat, ocu Ox u Oy. AGciucca U OpIMHATAa TOYKH
Ha KOOpAMHATHOW TuiockocTh. [Ipmmepsl rpadukoB, 3amaHHbIX Gopmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonsatue ¢pynknuu. ['padux Gynkmuu. CBoricTBa
bynkuuii. JIuneinas ¢yukums, ee rpaduk. 'paduk dynkmuum y = |x|. I'paduyeckoe
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pELIECHNE TUHENHBIX YPABHEHUM U CUCTEM JIMHENHBIX YPAaBHEHUU.

8 KVIACC
Yuciia 1 BbIYUCICHUSA

KBagpartsbiii kopeHs u3 uucna. [lonarue 006 uppauuoHaIbHOM 4yucie. JlecaTuuHble
npuOIIKEHNsT HppalMoHANbHbIX uncen. (CBoHcTBa apu(METHYECKHX KBaJpaTHBIX
KOpHEH M UX MPUMEHEHHE K MPeoO0pa30BaHUIO YHCIOBBIX BBHIPAKEHUI U BHIYUCICHUSIM.
JlencTBUTENBHBIC YHUCIIA.

CreneHb ¢ LETbIM MTOKA3aTeNEM U ee cBoMcTBa. CTaHAapTHAS 3alUCh YUCIA.

AJredpanyveckue BbIPaskeHUs
KBaznpaTHblii TpexuiieH, pa3oKeHUE KBaJAPAaTHOTO TpeXujeHa HAa MHOXKHUTEIH.
Anrebpanueckas Apods. OCHOBHOE CBOMCTBO anredpandeckon Apodu. CroxeHue,
BBIUMTAHNE, YMHOXKEHHE, JeTICHNEe anreOpandeckux ApoOeit. PalimoHanbHbIe BRIpaKEHUS
U uX npeoOpa3oBaHUeE.

YpaBHeHUA M HEPAaBEHCTBA

KBanpatHoe ypaBHeHHMe, (opMyina KOpHEW KBaJpaTHOro ypaBHeHHUs. Teopema
Buera. Pemenue ypaBHeHMM, CBOIAIIMXCSA K JMHEWHBIM M KBajapaTHbIM. [Ipocreimme
IpOOHO-pallMOHAJIbHBIE YPABHEHUS.

I'paduyeckas uHTEpHpeTanusi ypaBHEHMHA C JBYyMsl IMEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPABHEHUH C IBYMsI IEpEMEHHBIMU. [[prMepsI pelieHuss CUCTEM HEITMHENHBIX
YPaBHEHUMU C IBYMS IIEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 aNredpandeckum crocoOoMm.

HucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOM NEPEMEHHOM.
PaBHOCHMIBHOCTH HEpaBEHCTB. JIMHEIHbIE HEPABEHCTBA C OJHOW MepeMeHHON. CUCTEMBI
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DYyHKUMHA

[Tonsitue Qynknuu. OOnacTs onpeneneHuss 1 MHOXKECTBO 3HAUYCHHH (DYHKUHUU.
Cnioco6bl 3a1anus GyHKIIHH.

I'padux dyukmuu. Urenue cBoicTB QyHKIMU 110 ee rpaduky. [Ipumeps rpadrkon
(GYHKIM, OTpaxaroux peaabHbie TPOIECCHI.

OyHKIMH, OMUCHIBAIOIINE TPSAMYIO U OOPATHYIO MPOTIOPIIMOHATBHBIE 3aBUCHMOCTH,
ux rpaduky. Oyukumn y = x%, y = x°, y =V/x, y=|x|. Tpaduueckoe pernenne ypaBHeHuii
Y CHUCTEM YPaBHEHUM.

9 KUIACC
Yucia 1 BbIYUCTICHUS

PanronanpHbpie uucia, WppalMOHATBHBIE 4YHCIA, KOHEYHBIE U OCECKOHEYHBIC
JecATUYHbIe TpoOu. MHOXKECTBO ACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIBHBIC YUCIIA KaK
OCCKOHEUHBIE JEeCATHYHBbIC JpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHO>KECTBOM JECHUCTBUTEIIBHBIX YACET U KOOPAUHATHON NIPSMOU.
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CpaBHeHHE JIEHCTBUTENBHBIX YUCEN, apu(PMETHIECKUE EHCTBUS C TEHCTBUTCITHHBIMU
YHCIIAMHU.

Pa3smepbl  OOBEKTOB  OKpY’XKAIOLIETO  MHpa, JJIMTENBHOCTh  MPOIIECCOB
B OKPYKaIOIlIeM MUPE.

[Tpubnm>keHHOE 3HAYEHWE BEJIIMYMHBI, TOYHOCTh MpuOmmkeHus. OKpyTrieHue
yucen. [Ipukuika v onieHKa pe3yaIbTaTOB BBIUMCICHUN.

YpaBHeHMs M HEPABEHCTBA

JluneriHoe ypaBHeHuWE. PenieHne ypaBHEHHUM, CBOISIIMXCS K  JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBaaparHoe ypaBHenue. I[Ipumepsl pelieHuss ypaBHEHHM TPETbEW W YETBEPTON
CTEIECHEN pa30KEHHEM HA MHOKHUTEIIH.

Pemenne npoOHO-pallMOHATIBHBIX ypaBHEHUM. PeleHne TEKCTOBBIX 3aaay
anredpan4eckuM METOI0M.

VYpaBHeHuEe C JByMs IE€peMEHHbIMM M ero rpaduk. Pemenwe cucrem AByX
JIMHEWHBIX YPABHEHUH C JBYMs IIEPEMEHHBIMU. PenieHne cucrteM IByX YpaBHEHUN, OTHO
M3 KOTOpPBIX JIMHEHHOE, a JAPYyroe — BTOpPOW cremeHu. ['paduyeckas MHTEpHpeTanus
CHUCTEMBI YPAaBHEHHM C IByMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 aJIr€OpandecKiuM CIIOCOOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM NIepeMEHHOW. PemeHwne cucrem
JIMHEUHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBagpaTHbie HepaBeHCTBA. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOYyHKUHMHA

KBanpatuunas ¢pynkuus, ee rpadux u cBoiictsa. [lapadbomna, KoopArHATHI BEPIIUHbI
napaboJbl, 0Cb CHMMETPUHU MapadOJIbI. y

I'pabuxu  Qynkimit: y= kx, y= kx+b, y= _, y= x3,y = V%, y = |«],

X
U UX CBOMCTBA.

YucoBble NOCIEA0BATEILHOCTH U IPOrPecCun

[loHATHE YHMCIIOBOM  MOCIEAOBATEIBHOCTU. 3aJaHUE IOCJIENOBATENbHOCTH
peKyppeHTHOM dhopmyIioii u popmyIoit n-ro uieHa.

Apudmernueckas u reoMmeTrpuueckas mnporpeccuu. Dopmynel  n-ro  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MIEPBBIX 71 YICHOB.

N3o0pakenne 4ieHOB apu(MEeTUIECKON U TeOMETPUUECKONU MPOTPECCHil TOUKaMHU
Ha KOOPAWHATHOM TUIOCKOCTH. JIMHEHHBIA W HSKCHOHEHIMUAIbHBIA POCT. CIIOXKHBIE
MIPOLEHTHI.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Yy4eOHOro Kypca «Amnredpa»
K KOHIly oOy4eHus B 7 KJjacce.

Yuciia v BLIYUCJICHUA
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BoinonHsATe, coueTasi yCTHbIE U MUCbMEHHbBIE TPUEMBI, apu(MeTHYeCKue AeHCTBUS
C PallMOHAJIbHBIMU YHCIIAMU.

HaxoauTs 3Ha4eHHs] YUCIOBBIX BBIPAXKCHHI, MPUMEHATH Pa3HOOOPA3HBIE CIIOCOObI
Y MPUEMBI BBIYUCIICHHS 3HAYCHUI APOOHBIX BBIPAXKEHUM, COAECPHKAIIMX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOU.

[lepexonuth OT oaHOW (HOPMBI 3amUCH YHCEN K Apyroil (mpeoOpa3oBHIBATH
JECATUYHYIO ApOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YaCTHOCTHU
B OECKOHEUYHYIO JCCATUIHYIO TPOOBb).

CpaBHHBaTh U YNOPAAOYNBATH PALIMOHATIBHBIEC YUCIIA.

OxpyrisTh yucna.

BBINTONHATE NPUKUAKY W OLICHKY pe3yibTaTa BBIYUCIICHWM, OLICHKY 3HAYCHUM
YUCJIOBBIX BBIPAKEHUW. BBITONHATH NEUCTBUS CO CTENEHSAMU C HaTypajbHbIMHU
IIOKA3aTeISIMMU.

[IpuMeHATh TpU3HAKK JEIUMOCTH, Pa3JIOKEHHE Ha MHOXXHUTEIM HaTypaJIbHBIX
YHCE.

Pemate npakTHKO-OpUEHTUPOBAHHBIC 3a]]a4H, CBSI3aHHbBIC C OTHOIIICHUEM BEJINYHH,
MIPOTIOPITMOHAIEHOCTRIO  BEIIMYWH, TPOIEHTAMH, WHTEPIPETUPOBATh PE3yJIbTAThI
perIeHus 3a7a9 C YIYeTOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX
0OBEKTOB.

AJiredpanyecKkue BbIPpAKEeHUS

Hcnonb3oBarh anreOpanveckyr0 TEPMHUHOJOTHUIO M CHUMBOJIMKY, MPUMEHSTH €€
B IIPOLIECCE OCBOEHMSI YU€OHOT0 MaTepuaia.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPQKCHUN TMPU 3aJaHHBIX 3HAUYCHUIX
MIEPEMCHHBIX.

BrImmonHATE TipeoOpa3oBaHUs IEOT0 BBIPAKCHUS B MHOTOWICH IPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BrITTOTHATE YMHOKCHHE OAHOYICHA HA MHOTOWIECH M MHOTOYJICHA Ha MHOTOYJIEH,
IPUMEHSTH (POPMYJITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymIecTBIATh Pa3I0KEHNE MHOTOYJICHOB HA MHOYKHTEIIN C TIOMOIIBIO BHIHECCHUS
3a CKOOKHM OOIIEro MHOXXHTENS, TPYNIUPOBKM CjlaraeMbiX, MPUMEHEHUs (opmy
COKPAIIIEHHOTO YMHOKCHHSI.

[IpumensaTy npeoOpa3oBaHUsT MHOTOUYJICHOB JUISI PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTUKH.

Hcmonp30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMU  ITOKa3aTEISIMH IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUA M HEPaBeHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOMN, IPUMEHSIA IIpaBuia epexona
OT MCXOJHOIO YpPaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsATh, SBIAETCA JM YUCIIO
KOPHEM YpaBHEHHUS.

[Ipumensaty rpaduyeckre METONIbI MPHU PEIICHUH JHMHEWHBIX ypaBHEHUN U HX
CUCTEM.

[TopOupaTe npuMepsl ap YKUCe, ABISIONIMXCS PEIICHUEM JIMHEMHOrO0 ypaBHEHUS
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C IBYMsI IEPEMEHHBIMU.
CtpouTh B KOOPAMHATHOW TIJIOCKOCTH TpauK JTHHEHHOTO YpPaBHEHUS C JIBYMS
MePEMEHHBIMHU, TTOJIB3YSCh TPaPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.
PemaTte cucTemMbl IByX TUHEHHBIX YPaBHEHUH C IBYMS NIEPEMEHHBIMH, B TOM YHCIIE
rpauIEeCKu.
CocTaByATh U peliaTh JMHEWHOES YpaBHEHHUE WM CHUCTEMY JIMHEWHBIX ypaBHEHUH
M0 YCIOBUIO 3a7a4d, WHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/Jadu
MIOJTyYeHHBINA Pe3yJIbTaT.

DOYyHKUIMHU

N300paxkaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HHTEpPBaJbl, 3alHChIBATh YHCIOBBIE MPOMEXKYTKU
Ha alnreOpanvecKkoM S3bIKE.

OTMeyaTh B KOOPIMHATHOM MIIOCKOCTH TOYKH IO 33IaHHBIM KOOPJUHATaM, CTPOUTh
rpaduky TMHERHBIX QyHKIMA. CTpouTh rpaduk GyHKIHUU y = |X|.

OnuceIBaTh ¢ TOMOLIBIO (PYHKIIMH U3BECTHBIE 3aBUCUMOCTH MEXK]y BEIMUYUHAMM:
CKOPOCTb, BPEMsl, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOJUTEIBLHOCTD,
BpeMsi, 00beM paboTHI.

Haxonuth 3HaueHne QyHKIUU MO0 3HAYEHUIO €€ apryMeHTa.

[lonumarps rpaduueckuii crnoco® MNpPEACTaBIECHUS U aHalu3a HHPOpMaIUH,
U3BJIEKaTh M WHTEPIPETHPOBATh HH(OpMaLMIO K3 TIpadUKOB pPEabHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

[IpeameTHbIe pe3yJIbTaThl OCBOEHUS MPOrpaMMbl Y4YEOHOTO0 Kypca K KOHILY
oOyuenus B 8 kiacce.

Yucia 1 BoIYUCIEHUS

Hcnonb30BaTh HadalbHBIE MPEACTABICHUS O MHOXKECTBE JICUCTBUTEIBHBIX YHUCEIN
JUIS. CPaBHEHMS, OKPYTJICHMS W BBIYHCICHUM, HW300pa’kaTh JCHCTBUTEIIBHBIC YHCIIA
TOYKaMH Ha KOOPJIUHATHOMN NPSIMOM.

[IpumeHsaTr TOHSATHE  apUMETHYCCKOTO  KBAApaTHOTO KOPHS, HaXOJUTh
KBaJpaTHbIC KOPHM, HCIOJB3ys TIPH HEOOXOAMMOCTH KAaJIbKYJISITOP, BBITIOJIHATH
npeoOpa3oBaHus BBIPAKECHUM, COACPKAIMMX KBaJpaTHbIE KOPHH, HCIIOJIB3YsI CBOMCTBA
KOPHEH.

Hcnonb3oBaTh 3amucy OOJBIINX W MAJIbIX YHUCEI C TTIOMOIIBIO IECATUYHBIX IpOOCi
u creneHer uucna 10.

AJiredpanyecKkue BbIPpaKeHU S

[IpuMeHATh TOHSATHE CTEMEHU C I[EJIbIM TTOKA3aTeNIeM, BBITTOJIHATh MPEe0Opa3oBaHms
BBIpAKEHUMN, COACPIKAIIMNX CTETICHH C IIEJIbIM MOKa3aTeJIeM.

BhITIONIHATE  TOXKIECTBEHHBIE TPEOOpa3oBaHWs  PAlMOHAIBHBIX  BBIPAKCHUN
Ha OCHOBE MPaBWI JACHCTBUIN HAJ MHOTOWJIEHAMH U alreOpandecKuMu ApoOsiMu.

PacknansiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEITH.
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[IpuMeHATh TpeoOpa3oBaHUsl BBIPAKEHUN I pELIEHUS pa3IMYHBbIX 3a]ad
U3 MaTEMAaTHUKHU, CMEXHBIX IIPEAMETOB, U3 PEaIbHON IIPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate mnuHEHHBIC, KBAaJApPATHBIE YPAaBHEHUS W PALNUOHAIBHBIE YpPABHECHUS,
CBOJISILIAECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMSI IEPEMEHHBIMH.

[IpoBOaUTH MpOCTEUIINE UCCIECAOBAHUS YPABHEHUM U CHCTEM YPAaBHEHUH, B TOM
yucjae C NPUMEHEHHEM TpauyecKuX IMpeJCTaBlICHU (yCTaHABIMBATh, HUMEET JIH
ypaBHEHHUE WM CUCTEMA YPABHEHUHN PEILICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYee).

[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3a7a4M K €€ anredpandyecko Moaeinu
C NOMONIBIO COCTABJICHUS YPABHEHUS WJIM CUCTEMbl YPaBHEHUMH, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d IOJTYyYEHHBIN pe3yJIbTar.

[IpuMeHSITh CBOMCTBA YHMCIIOBBIX HEPABEHCTB MJISI CPABHEHHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPaBEHCTBA C OJTHOM MEPEMEHHOM M MX CHUCTEMBI, JaBaTh I'paUyECKyrO
WJUTIOCTPALMI0 MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKUMH
[TonumaTh W HCHOJB30BAaTh (DYHKIMOHAJIBHBIC TOHSATHUS U S3BIK (TEPMUHBI,
CUMBOJINUECKHE OOO3HAYCHHS), OMNPEACIATh 3HAauYCHHE (QYHKIUM TI0 3HAYCHHUIO

apryMeHTa, ONPeEeNsATh CBOWCTBA (DYHKIMU 1O €€ rpauKy.
CTpOI/ITB rpaduKu 3neMeHTapHbIX (YHKIMI BUJA:

y=_,y= x2, y= x3,y = Vx; y = |x|, onmuchIBaTh CBOJCTBA YHCIOBON (GYHKIMHI
X

1o ee rpaduky.

[IpeameTHbIe peE3yJbTAaThl OCBOEHHUS MPOrPaMMbl YUEOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce.

Yucia ¥ BoIYUCIEHUS

CpaBHUBaTh M yIOPSA0UMBAThH pAllMOHATIBHBIE U UPPAILIMOHATBHBIC YHCIIA.

Bemonuare apudmernueckue JEHCTBHUS ¢ palMOHAILHBIMH YHCIIAMH, CcOoueTas
YCTHBIE W TIHUCBMEHHBIE MPHUEMBI, BBIMOJIHATh BBIYUCICHUS C HWPPALUOHAIBHBIMHU
JHCIIaMU.

Haxoguths 3HadYeHHs CTENEHEW C MEIbIMH MOKA3aTeIAIMU W KOPHEW, BBIYUCIISATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrisiTh  JEUCTBUTEIBHBIE YHWCIA, BBINOJHATH MPHUKUIKY  pe3ysbTaTa
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS M HEPaBeHCTBA

PemaTte nuHelHbIE U KBaApaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIMECS K HUM,
MpocTelime ApoOHO-pAIMOHAIBHBIC YPaBHCHHUS.

Pemate cucteMsl IByX JINHENHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHUI, B KOTOPBIX OJTHO YPABHEHHE HE ABJISETCS JTUHECUHBIM.

Peniates TekCcTOBBIC 3a7a4u aHI‘C6paI/I‘ICCKI/IM crocoOoM ¢ IIOMOIIIBIO COCTaBJICHUS
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YPaBHEHMS WIM CUCTEMBI IBYX YPABHEHUU C ABYMS IIEPEMEHHBIMHU.

IIpoBoauTh MpOCTENUIINE MCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUW, B TOM
4yyclie € NPUMEHEHUWEM TIpadHuuecKuX MpeACTaBICHUN (yCTaHaBIMBaTh, UMEET JIU
YpaBHEHHUE WIN CUCTEMA YPABHEHUM PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHElHbIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300paXkaTh PEIICHUE
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PEIIECHNUE C IIOMOLIBIO CUMBOJIOB.

Pemate crucTeMbl JMHEMHBIX HEPaBEHCTB, CHCTEMBlI HEPAaBEHCTB, BKJIKOYAIOIIUE
KBaJI[paTHOE HEPABEHCTBO, M300pakaThb PELLIEHUE CUCTEMBl HEPABEHCTB Ha YHCIIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcrnons30BaTh HEPABEHCTBA IIPU PEILICHUHN PA3JIMYHBIX 3a/1a4.

DOYyHKIUU

PacriozHaBate  (yHKIMM H3y4YeHHBIX BHJIOB. IloKa3piBaTh CXeMaTHYECKU

pacrnojoXXeHue Ha KOOPIMHATHOW IJIOCKOCTU rpadukoB ¢QyHKIMHM Bupa: y = kx,

y=kx+b y=_,y=ax2+bx+c, y= x3, y= VX y=|x| B 3aBHCHMOCTH
X

OT 3Ha4eHU I KO3 PUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKIIMA.

Crpoutrb M H300pakaTh CXEMAaTHUYECKH TpapuKd KBAaJpaTHUUHBIX (PYHKIUH,
OINUCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (QYHKIUI 10 UX rpadukam.

PacnioznaBate kBagpatuuHyro (QyHKUOMIO 10 (opmyse, NPUBOAUTH MNPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON XKU3HU, (PU3UKU, TEOMETPUU.

YuciioBbIe NOCJI€10BATEILHOCTH  IPOTPECCHH

Pacno3naBaTh apu(METHUECKYIO U T€OMETPUUYECKYIO POrPECCUH TPH PA3HBIX
croco0ax 3aJaHusl.

BBINONHAT BEIYMCIIEHUS C UCIIOJIB30BAaHUEM (POPMYII N-ro ujieHa apupMeTUIeCcKon
Y TEOMETPUYECKOU MPOrpeCcCUil, CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4ieHbl NOCIEA0BATENBHOCTH TOUKAMU HA KOOPAUHATHOM MIIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YMCIOBBIMU IOCIEA0BATEIBHOCTSAMH, B TOM YHCIIE
3aJ1a4M U3 PeaTbHOM XKU3HU (C UCTIOIB30BAHUEM KAIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHU).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pazgena  [KonnuectBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEIHOCTH 00YYaIOIIUXCS
(Temnl) Kypca 4acoB COJIEpKaHUE
Yucia v BBIYACIICHUS. 25 [lonsiTne CucreMaTHU3HpPOBaTh U 000ralATH 3HAHUSA
PannonanbHbIe yncia palMOHAILHOTO YUCIA. | 00 OOBIKHOBEHHBIX U JIECATUYHBIX APOOSX.
Apudmernueckue CpaBHMBATH M YHOPSIA0OYHMBATH JPO0M, IPEOOPA30BHIBAS
NEeNCTBUS pU HEOOXOAUMOCTH JAECSITUUHBIE IPpOOU B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMU
yuciamu. CpaBHEHUE,
YIIOPSAI0YNBAHUE
PalMOHAIBHBIX YUCEL.
Crenenb

C HaTypaJbHbIM
TOKa3aTEeJIEM.
Pemenre oCHOBHBIX
3a/1a4 Ha JIpooH,
MPOLIEHTHI

W3 peaJbHOU
MIPAKTUKH.

IIpu3Haku AeIMMOCTH,
Pa3I0KEHUS

Ha MHOXXHUTEIIH
HATypaJIbHBIX YHUCEIL.
PeanbHbie

OOBIKHOBEHHBIE B JICCITHYHBIC, B YACTHOCTH B OECKOHEUHYTO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpa3HbIe CIIOCO0bI M IPHEMBI
BbIYMCJICHUS 3HAYEHHU I JPOOHBIX BhIPAKEeHHH,
coJiepKalx OOIKHOBEHHBIE U JICCITUYHbBIE TPOOU:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOb
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JIECATUYHOM, TPUBOJIUTD
BBIpaKEHUE K (popMe, Haubosee y100HOM /ISl BRIUMCIICHUH,
peo0pa3oBbIBAThH APOOHBIC BHIPAKCHHS HA YMHOXKEHUE

U JIeTICHUE JIECATUYHBIX IPOOeH K TEUCTBUIM C IEIBIMU
YHCIIAMHU.

IIpuBOAUTH YK CJIOBbIE U 0YKBEHHbIE PUMeEPbI CTCTICHH
C HaTypaJbHBIM MOKa3aTeIeM, OOBSICHSSA 3HAUCHHUSI
OCHOBaHMS CTEMEHU U MOKa3aTeNs CTENeH!, HAXOAUTh
3HauYeHUs cTeneHel Buaa a” (a — mo0oe palmoHaIbHOE
YUCJI0, 1 — HATYPAJIbHOE YHUCJIO).

IHoHuMaTh CMBICT 3a1TMCH OOJIBIIMX YHUCEI C TOMOIIbIO
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3aBucuMocTH. [Ipsimas
u oOpaTHas
MIPOITOPIIMOHATEHOCTH

JECITHUYHBIX Ipo0eil u creneHeit uncna 10, npuMeHsATh Ux
B PEaJbHBIX CUTYyAIHIX.

IIpuMeHsATh NpU3HAKU IETUMOCTH, PA3JI0KEHUS Ha
MHOKUTEIH HATypaIbHBIX YUCEIL.

PemaTh 3a1a4m Ha YacCTH, IPOLICHTHI, IPOMOPIINH,

Ha HaXOXJIeHHE IpoOu (IIPOIIeHTa) OT BEIMYHUHBI U
BEJIMYMHEI 110 €€ ApoOu (MIPOIEHTY ), APOOH (MPOIIEHTA),
KOTOPBIN COCTaBIISIET OJJHA BEJIMYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpPaTh, OLEHUBATH PA3TUYHBIC PEIICHHUS,
3alHiCH PELIEHUI TEKCTOBBIX 33/]a4.

Pacno3HaBaTh M 00BACHSATD, ONUPASICh HA ONPE/ICICHUS,
MPSIMO TIPOMIOPIIMOHATIFHBIE U 0OPATHO MPOTIOPIIHOHATHHBIE
3aBUCUMOCTH MEX]1y BEJIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEN U3 PEaTbHOTO MUPA, U3 APYTUX YIEOHBIX
PEIMETOB.

PemaTh npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4 Ha ApoOH,
IPOIEHTHI, IPSIMYIO0 1 OOPATHYIO MPOMOPLIHUOHATEHOCTH,
OpONOPLUU

AnreOpandeckue
BBIPKEHUS

27

bykBeHHBIE
BBIPAYKEHUSI.
IIepemeHHbIE.
Honyctrmslie
3HAYEHUS
NIEPEMEHHBIX.
DopmyJIbL.
[TpeobpazoBanue

OBaanersb anreOpanveckoil TEPMUHOJIOTUEH U CHMBOJIUKOM,
NPUMEHSITh €€ B MMPOIECCe OCBOCHUS YueOHOTro MaTepuaia.
Haxoautp 3HaueHUs1 OyKBEHHBIX BHIPAKECHUM TPU 3aJaHHBIX
3HAYCHUSIX OYKB; BBITIOJIHSTH BRIUMCICHUS IO POPMYIIaMm.
BoInoJHATH TpeoOpa3oBaHus 11EJI0TO BhIPAKCHUS

B MHOTOWJICH NMPUBEACHUEM MMOJJOOHBIX CllaraeMbIX,
PaCKpBITHEM CKOOOK.

BBINOJIHATH YMHOKEHHUE OJHOWIEHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAKECHU,
PacKphITHE CKOOOK
Y TIPUBEJICHHE

MOJIOOHBIX CJIaracMBbIX.

CBolicTBa CTEIICHU
C HaTypaJIbHbIM
TOKa3aTesIeM.
MHOro4JIEHBI.
CnoxxeHue,
BBIYMTAHUE,
YMHOXCHHUE
MHOT'OYJICHOB.
DopMybI
COKpAIllEHHOTO
YMHOKEHHS.
Paznoxenne
MHOT'OYJICHOB
Ha MHOXKUTEIH

¥ MHOTOYJICHA HA MHOTOYJICH, HPUMEHATH ()OPMYJIbI
KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyumecTBAATH pa3I0KEHUE MHOTOWIECHOB HA MHOKUTEIIN
IIyT€M BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHTEI,
NpUMEHEHUs (HOPMYITBI pa3HOCTH KBAJPaToB, PopMys
COKPAILICHHOI'O0 YMHOKEHHSI.

IIpumeHnsaTH NpeoOpa3oBaHNE MHOTOWICHOB JIJISl PEIICHUS
Pa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEATBHOU MPAKTUKH.

3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHS MaTEMaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuia
npeoOpazoBaHus
ypaBHEHU,
PaBHOCUJIBHOCTD
YPaBHEHUM.
JIuHeitHoe ypaBHEHHE
C OJIHOW MEPEMEHHOM,

Pemiathb nmuHElHOE ypaBHEHUE C OJHOM ITEPEMEHHOM,
NPUMEHsAS MPaBWIA MIEPEX0/1a OT UCXOAHOTO YPABHECHUS

K PaBHOCHJIBHOMY eMy 00Jjiee pOCTOro BUA.

IIpoBepATh, ABISIETCA JIU KOHKPETHOE YHCIIO KOPHEM
YpaBHECHUS.

IoadupaTs npuMepbI ap YKCE, ABIISIIOIINXCS PEIICHUEM
JIMHEWHOTO YPABHEHUS C JIBYMSI IEPEMEHHBIMHU.
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pelIEeHNE JTIMHEUHBIX
ypaBHeHUM. Pemmenue
3a/1a4 € MOMOUIBIO
YpPaBHCHUM.
JIuneliHoe ypaBHEHUE
C ABYMsl
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema aByx
JIMHENHBIX YPABHEHUU

CTpouTths B KOOPAMHATHOM MJIOCKOCTU TpaduK JTUHEHHOTO
YpaBHEHHUS C ABYMS MIEPEMEHHBIMU; MOJIb3YSCh TpaduKoM,
NPUBOAMTHL IPUMEPbI PELICHNS YPABHEHUS.

Haxoaurh pemnenue CucTeMsl IByX JIMHEMHBIX YPaBHEHUN
C IBYMsI IEPEMEHHBIMH.

CocraBJsiTh U pemiaTh YpaBHEHHUE UK CUCTEMY
YPaBHEHUH 110 YCIOBUIO 3aJ1a4, UHTEPIIPETUPOBATH

B COOTBETCTBUH C KOHTEKCTOM 3aa4H ITOJTyYECHHBIN
pe3yibTaTt

C AByMs

MepEMEHHBIMU

Koopaunats! u rpaduxmu. 24 Koopaunara Touku MN300paxkaTh Ha KOOPAWMHATHOMN MPSIMOM TOUKH,

DyHKIIUN Ha IpsiMOi. UHCIIOBBIE | COOTBETCTBYIOIIME 33JaHHBIM KOOPJIMHATAM, JIyUHd, OTPE3KH,
MIPOMEXKYTKH. HWHTEPBAJIbI; 3alTUCHIBATh UX HA alireOpanveCcKOM SI3BIKE.
Paccrosinue Mexy OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOUYKHU
JBYMS TOUKaMH 10 33JTAaHHBIM KOOPJIMHATAM; CTPOUTH I'PaPUKU HECTOKHBIX
KOOPJUHATHOM 3aBUCHUMOCTEH, 3aJJaHHbIX (hOPMYJIaMH, B TOM YHCJIC
PSIMOIA. C TTOMOIIIBIO TU(PPOBBIX JTAOOpATOPHUHA.
[IpsimoyrosbHas IIpyMeHATh, H3y4aTh NMPEeUMYIIeCTBA,
CUCTEMa KOOPIUHAT HHTEPNPEeTUPOBATH rpadUUecKuii ClocoO MpeICTaBICHUS
Ha MJIOCKOCTH. W aHaJIM3a Pa3HOoO0pa3HOM KU3HEHHON MH(POPMAIIHH.
[Tpumepni rpaduKoB, OcBauBaTh NOHATHE PYHKINH, OBJIaJIEBATh
3aJaHHBIX (GyHKIIMOHATFHOW TEPMUHOJIOTHEH.
dbopmyamu. Pacno3naBath nuHelHy0 GyHKIUIO y = kx + b,

UYrenue rpadukos

ONMCHIBATDH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUM
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peasbHBIX
3aBUCUMOCTEN.
[Tonsitue pyHKIMY.
['paduk GpyHKIINH.
CBoiicTBa QYyHKITHIA.
Jluneitnas QyHKIUA.

ko3 dunreHToB k u b.

Crpoutb rpaduku tuHedHON QyHKIMHU, PyHKINUN Y =] X|.

Hcnoab3oBath nudppoBbie pecypebl Al IOCTPOCHUS
rpadukoB GYHKIMA U U3YyUEHUS UX CBOMCTB.
IIpuBoAUTH NPUMEPbI TUHEHHBIX 3aBUCUMOCTEU

B PEAIBHBIX MPOLIECCAX U SIBIICHUSAX

[TocTpoenue rpaduka
JUHENHON QyHKIUY.
['paduk GyHkIMN
y =lx|
[ToBTOpEHuEe U 0000IIEH e 6 IToBTOpEHNUE Bb10upaTh, NPUMEHATH OLIEHUBATH CIIOCO0BI CPABHECHUS
OCHOBHBIX ITOHATUI YKCEeJl, BBIYUCICHU, TPeoOpa30BaHUil BBIPAXKEHHUI,
1 METOJI0B Kypca pelIeHrs YpaBHEHU M.
7 k1acca, 0000IIEeHNE OcyuecTBJISTH CAMOKOHTPOJIb BHITIOJIHICMBIX JICHCTBHIMA
3HAHUUN Y CaMOIIPOBEPKY Pe3yJIbTaTa BIYUCIICHHM,
npeoOpa3oBaHUid, MOCTPOCHUH.
Pewmiars 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHUSA IS pEIISHUs 3a/1a4 U3 IPYyTUX
MPEIMETOB.
Pemarts TekcTOBBIE 32/1a494, CDABHMBATH, BLIONPATh
CNoco0bl pelIeHus 3a1aun
OBIIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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8 KUIACC

YpaBHeHUE BHIA
X* =a.
CBolicTBa

apru(MeTHIeCKuX

KBaJPaTHBIX KOPHEU.

[IpeoGpa3zoBanue
YHCIIOBBIX
BBIPAKCHU,
coaepKalnx
KBaJIpaTHbIE KOPHU

HanmeHnoBanue pasnena [KonnuecTBo OcHoBHOE OCHOBHBIE BU/IbI JEATEIBHOCTH O0YYaIOIIHUXCSI
(TemnI) Kypca 4acoB coJiepyKaHue

Yuciia ¥ BEIYACIICHUS. 15 KBagpartHb1ii KOpeHb DopMyJIHPOBATH ONPeAeIeHHe KBaIPaTHOTO KOPHS

KBaapatHbie KopHH u3 yucna. [lonsarue U3 4ucia, apu(pMEeTHUEeCKOro KBaJipaTHOTO KOPHS.
00 uppanroHaJIbHOM IIpumeHsaTh onepanuio U3BJIEUYECHNs KBaAPATHOIO KOPHS
yucie. JlecaTnunbie U3 YHCIIa, HCHOJIb3YSl IPYU HEOOXOUMOCTH KAJIbKYJISITOP.
IPUOIVOKEHUS OueHnBaTh KBapAaTHBIC KOPHU LIEJIBIMU YHCIIAMHU U
UPPaLMOHAIBHBIX JNECATUYHBIMH IPOOSIMH.
YUCE. CpaBHMBATB M yNOPSA0YHUBATH PAllMOHATIbHBIC
JleicTBUTENBHBIE Y UPPALMOHAJIBHBIE YHCIIA, 3AIIMCAHHBIE C TOMOLIBIO
ymucna. CpaBHEHNE KBaJPaTHBIX KOPHEW.
JNENCTBUTENIBHBIX HMceaenoBaTh ypaBHEHHE X = @, HAXOJAUTH TOYHBIE
YUCElL. U npuOJIMKeHHbIE KOpHU Tipu a > 0.

HccnenoBath cBOMCTBA KBAIPATHBIX KOPHEU, ITPOBOIS

YU CJIOBBIE DKCIIEPUMEHTHI C HCTIOJIb30BAHUEM KAJIBKYJISATOPA
(KOoMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX
KOPHEH; TPUMEHSTh UX I TPeoOpa30BaHUs BBIPAKCHUH.
BoInoJHATH NPeodpa3oBaHMsl BEIPAKEHUH, COAEPIKALINX
KBaJpaTHbIE KOPHHU.

BbipaxkaTh nepemMeHHbIe U3 TEOMETPUUYECKUX U (PU3HUECKUX
dbopmyi.

BerunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLUX
KBaJIpaTHbIE KOPHHU, UCII0JIb3Ys IPU HEOOXOUMOCTH
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KaJIbKYJISTOP.
Hcnoab3oBaTh B X0/€ peLICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBSI3aHHBIE C IPUOIMKEHHBIMU 3HAUECHUSIMU
BEJIMYNH.

3HAKOMUTBHCS ¢ HCTOPHEH Pa3BUTHA MAaTEMATUKU

Uuciia ¥ BBIYMCIICHMUS.

CrerieHs ¢ LEIBIM

DopMYyJIUPOBATH ONIPeAeIeHUE CTCTICHH C IIETIBIM

CreneHs ¢ UEIbIM II0KA3aTeJIEM. IIOKA3aTEeJIEM.
MoKa3aresieM CraHnapTHas 3aUCh IIpeacTraBasThb 3aMUCh OOJIBIINX U MAJIBIX YHCEIT
qyucia. B CTaHJAPTHOM BUJIE.
Pazmepsl 00beKTOB CpaBHuUBATB YKCIia U BETUYUHBI, 3aAICAHHBIE
OKPY>KaroIIEero Mupa C UcnoJib30BaHuem crenenu 10.
(OT PIIEMEHTapHBIX Hcnoab30BaTh 3alIUCHh YKCEN B CTAHIAPTHOM BUJIE
YaCTHI] JUTSI BBIPQXKEHUST Pa3MepPOB O0BEKTOB, JUTUTEITLHOCTH
JI0 KOCMUYECKHUX IIPOLIECCOB B OKPYIKAIOILIEM MHUPE.
00BEKTOB), DopmMyJIHUPOBATH, 3aIIUCHIBATH B CUMBOJIMUECKOM hopme
JUTUTEIBHOCTD Y WJUIIOCTPUPOBATH PUMEPAMHU CBOVMCTBA CTETIEHU
MPOIIECCOB C LIEJIBIM [TOKA3aTeJIEM.
B OKpyxatoieM mupe. | IlpumeHsiTh cBoiicTBa cTereHU JUIs MPeoOpa3oBaHMs
CBoiicTBa CTENICHU BBIPAKEHUH, COJIEPIKAIIMX CTETIEHU C LEJTBIM MTOKA3aTEeJIEM.
C LIEJIbIM TTOKa3aTeaeM | BbINOJHATH JeMCTBUSA C YUCIIAMU, 3alIMCAHHBIMU
B CTaHAAPTHOM BHUJi€ (YMHOXKEHHUE, ICJICHUE, BO3BEJCHUE
B CTEIICHB)
AnreGpanueckue KBagpartubiii Pacno3HaBaTh KBaJIpaTHBIN TPEXUWIECH,
BbIpaxkeHus1. KBagpaTHbIil TPEXUJIEH. YCTaHABJIMBATh BO3MOXHOCTb €r0 Pa3JIOKEHHUS
TPEXWICH Pa3noxxenue Ha MHOXUTEIIN.

43




KBaJJpaTHOTO
TpeXuJeHa
Ha MHOXXHUTEIH

PaCKJIaI[I)IBaTB Ha MHOZKHUTCJIN KBaﬂpaTHBIﬁ TPCXYJICH
C HCOTPpHIATCIBbHBIM JUCKPUMHUHAHTOM

AnreOpandeckue
BBIPAKCHUS.
Anrebpandeckas 1poob

15

Anrebpandeckas
JIpOOk.
Jomyctumsle
3HAYCHUS
NEpPEMEHHBIX,
BXOJIAIIUX

B ajireOpanyeckue
BEIPKEHUSI.
OCHOBHOE CBOWCTBO
anredpandecKou
npobu. CokpaieHue
JIpOOeH.
CnoxxeHue,
BBIUMTAHNUE,
YMHOKEHUE

U JICJICHUE
aNreOpanyecKux
JpOOeH.
ITpeoOpazoBanue
BBIPAKEHUI,
COJIepIKaITuX
anrebpandeckue
podu

3anuceIBaTH AreOpanyecKrue BbIPAKEHHUS.

Haxoauthb 00acTh onpeeneHus pauuoHaAIbHOTO
BBIPAYKEHUS.

BbInoIHATH YKCIIOBBIE MOJCTAHOBKHA U BBIYMCJIATH
3HaYeHHue APoOU, B TOM UKCIIE C TOMOUIBIO KAJIbKYJISATOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO airedpandeckon
IpoOu 1 MPUMEHSITh €ro JJiA IpeoOpa3oBaHusl IPOOEH.
BbInoJaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
IIpuMeHsATH Npeodpa3oBaHMs BHIPAKECHNN I PELLICHUS
3a1ad4.

BeipaxkaTs nepemMenHbie 13 Gopmys (pu3nUECKUX,
reOMETPUUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYAIIHH)
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YpaBHEHHUsI U HEPABEHCTBA.
KBanpaTtHbie ypaBHEHNUS

15

KBanpatHoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHenue. Dopmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaThb KBa/IpaTHbIE YPABHEHHS.

3anucbIBaTH (POPMYJIYy KOPHEUN KBaIpaTHOTO YPABHEHUS;
pelaTh KBaJApaTHbIe YPABHEHMS — IIOJIHBIC U HETIOTHBIE.
IIpoBoauTh NpocTelIne UCCaAeI0BAHUSA KBAIPATHBIX
YPaBHEHHUM.

Pemiats ypaBHeHMs, CBOJSIINAECS K KBAPATHBIM,

C MOMOIIBIO TPEe0OPa30BaHUIN U 3aMEHOU IEPEMEHHOM.

Pelienue ypaBHEHUM, Habaronath 1 aHAJIM3UPOBATH CBA3b MEXKIY KOPHSIMHU
CBOJISALLIUXCS 1 Ko3(pduliieHTaMu KBaJIpaTHOTO YpaBHEHHUS.
K KBaJIPATHBIM. dopmysupoBaTh Teopemy Buera, a Takxke oOpaTHyIO -
[Ipocreitmme npoOHO- TEOpPEMY, IPUMEHSTH 3TU TEOPEMBI ISl PELICHUS 3a/1a4.
palMoHaIbHbIC PemaTh TekcTOBBIE 3aJaUM AIT€OPanYECKUM CIIOCOOOM:
ypaBHEHHUSI. NEPEXOAUTH OT CIIOBECHON (POPMYITMPOBKH YCIOBHS 3a/1a4U
Peuienune TeKCTOBBIX K aire0panyecKoil MOENH ITyTEM COCTABJICHUS YPABHEHUS,
3a/1a4 € IOMOUIBIO pelIaTh COCTaBIECHHOE YPABHEHUE; HHTEPIIPETUPOBATH
KBaJPaTHBIX pe3yibTar.
YpaBHEHUH 3HAKOMUTBHCS C UCTOPHEH Pa3BUTUS aITreOpbl

YpaBHEHUS 1 HEPABEHCTBA. 13 JIuHelHOe ypaBHEHHE Pacno3HaBaTh TMHEHBIC YPABHEHHUS C IByMS

Cucrtembl ypaBHEeHUMN C AByMs NepeMEHHBIMHU.

IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pELIeHUs yPaBHEHUN

B LIEJIBIX YUCIIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHUN
C IBYMs

Crtpontb rpadvku TMHEHHBIX YPABHEHUI, B TOM YHUCIIE
HCI0JIb3YyH HU(PPOBBIE PECYPCHI.

Pazimyarh napajsienbHbIe U EPECEKAIOITUECS IPSIMbIE
110 UX YPABHEHUSIM.

Pemiatb cUCTEMBI IBYX JJMHEHWHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU MOJICTAHOBKOM U CII0KEHUEM.

Pemarhb npocrenime CuCTEMbI, B KOTOPBIX OJTHO
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MIEPEMEHHBIMU.
[Ipumeps! permeHus
CUCTEM HEJTMHEHNHBIX
YpaBHEHUU

C AByMs
MIEPEMEHHBIMU.
['padnueckas
MHTEPIIPETALHS
YpaBHECHUS

C ABYMsl
MIEPEMEHHBIMU

Y CUCTEM JIMHECUHBIX
YPAaBHEHUU C IBYyMs
MIEPEMEHHBIMU.
Peuienune TeKCTOBBIX
3a/1a4 € MOMOUIBIO
CUCTEM YPaBHEHUI

W3 YPABHEHHM HE SABJISCTCS JIMHEHHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPNPETALUIO PEIICHUS
YPaBHEHUS C ABYMsSI IEPEMEHHBIMUA U CUCTEM YPABHEHUU
C IBYMsI ITIEPEMEHHBIMU.

PemaTh TeKCTOBBIE 32124 ANITCOPANIECKUM CIIOCOOOM

YpaBHEHUsI 1 HEPABEHCTBA.
Hepasencrtsa

12

YHucnosble
HEpPABEHCTBA U UX
CBOKCTBA.
HepagencTtBo ¢ ogHoM
[IEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJHOM
MIEPEMEHHOU U UX
peuienue. CucteMbl

D opMYyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU IIPSAMOM, A0KA3bIBATH
anreOpanvyecKu.

IIprMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.
Pemiate IMHENHHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
M300pakaTh PEIICHHE HEPABEHCTBA HA YHMCIIOBOM MPSMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300paKaTh
pelLIeHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU MPSMOU
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JIMHEWHBIX HEPABEHCTB
C OJHOW MIEPEMEHHOM
Y UX PEILICHUE.
N3o0paxenue
peLIeHUs TIMHEWHOT O
HEPABEHCTBA U UX
CHUCTEM HA YUCIIOBOM
MIPSMOU

QyHKINN.
OCHOBHBIE TTOHATHS

[TonsiTue pyHKUMN.
O6nacTs onpeiesieHus
Y MHOKECTBO
3HAYEHUN (PYHKIIHH.
CrniocoOsbI 3a1aHus
byHKUIUH.

['padux dpyHKIIUN.
CaoiicTBa (hyHKIIUH,
UX 0TOOpakeHue

Ha Tpaduke

Hcnoab3oBath (yHKIMOHATBHYIO TEPMUHOJJIOTHIO

U CHMBOJIMKY.

BoruuciasaTs 3HaueHns QYHKIMI, 3aJaHHBIX

dbopmynamu (Ipu HEOOXOIUMOCTH UCITOIb30BaATh
KQJIBKYJISITOP); COCTABJATH TA0THILI 3HAYEHUH

byHKIMY.

Ctpouth no Toukam rpagpuku GyHKIIUN.

OnuceiBaTh cBOMicTBA (YHKIIMKM HA OCHOBE €€
rpaguUecKoro NpeICTaBICHUS.

Hcnoab3oBaTh GyHKITMOHATIHLHYIO TEPMUHOJIOTHIO

U CHMBOJIMKY.

HccaenoBath mpuMepbl rpa@uKOB, OTPAKAIOIINX PEATHHBIC
MIPOIIECCHI U SIBJICHUSI.

IIpuBoaAMTH NpUMeEPHI NPOLIECCOB U SIBIICHUH C 3a1aHHBIMU
CBOWCTBaMH.

Hcnonb30BaTh KOMNBIOTEPHbIE MPOTrPAMMBI

JUTSI TOCTPOEHUS TPpa@UKOB PYHKIMHN U U3yUYEHUs

HX CBOMCTB
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OyHKINH.
YucnoBble PyHKIUU

YreHue U MOCTPOCHHE
rpaduKoB GQyHKITUH.
[Tpumeps! rpadukoB
bynxumi,
OTpaXKAFOIIIHUX
peaibHbIE MPOLIECCHI.
DOyHKINH,
OTTMCHIBAIOIITHE
psAMYI0 U 0OpaTHYIO
MPOIOPLIMOHAIILHBIE
3aBUCUMOCTH, UX
rpaduky.

['padux GpyHkimn

y = X%

OyHKIUU
y=x,y=x,
y=vx,y=|x|;
rpaguueckoe
pelieHrne ypaBHEHU I
Y CUCTEM yPaBHEHUU

Haxoauts ¢ nomombio rpaduka GyHKINN 3HAYCHUE OTHOM
W3 pacCMaTPUBAEMBIX BEJIMYHH 110 3HAYEHUIO IPYTOM.

B HecnoKHBIX Citydasx BeIpaxaTh GopMy10i 3aBUCHMMOCTD
MEK]1y BEJTMYAHAMM.

OnuceIBaTh XapakTep U3MEHEHUS OJJTHOM BETUYNHBI

B 3aBUCHUMOCTH OT U3MEHEHUS APYTOi.

Pacno3naBathb BUIbI H3y4aeMbIX (DYHKIUH.

Ioka3pIBaTh CXeMAaTHY€CKH I10JI0KECHUE Ha KOOPAUHATHOU
II0CKOCTH rpaduKkoB QYHKIMIA BUAA: y = X2,y = Xx°,

y =Vx, y = |x|.

HUcnoab3oBaTh QyHKIMOHAJIBHO-TPpaduUecKHe
NpeACTABJICHUS IS PELLICHNS U UCCIIEI0BAHUS YPaBHEHUN

Y CUCTEM YPaBHEHH.

IIpumensaTs uudposBbie pecypcehl 11 IOCTPOCHUS
rpa@ukoB QyHKIMIMA

[ToBTOpEeHue u 0000IIEeH e

40

IToBTOpEeHue
OCHOBHBIX IOHATHUH
1 METOJIOB KYpCOB
7 1 8 KJIaCCOB,
0000111eH1E 3HAHUH

Bopi0uparTh, NPUMEHSATh, OLIEHUBATH CIIOCO0bI CPABHEHHUS
YHUCEeI, BRIYUCIICHUH, TPeoOpa30BaHUi BBIPAKEHUH, PEIICHUS
YPaBHECHUM.

OcymecTBasITh CAMOKOHTPOJIb BBITOJIHSAEMBIX JECUCTBUN

Y CaMOIIPOBEPKY pe3yJibTaTa BIYHCICHUM, TPeoOpa3oBaHuUM,
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IIOCTPOCHUM.

Pematsb 3agaum U3 peajibHOM KU3HHU, IPUMEHATH
MaTeMaTUYECKHUE 3HAHUS JI PELICHUS 3a11a4 U3 APYTUX
MIPEAMETOB.

Pemarhb TeKCTOBBIE 3212491, CDABHUBATh, BLIOUPATH
CIoCOOBbI PEIICHN 3a/1a4n

OBLIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

136
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9 KUIIACC

YHCIa, KOHCYHBIC
1 OCCKOHEYHBIC
JECITUYHBIC IPOOH.
MHOXeCTBO
JIENCTBUTENBHBIX
YHCe;
JIEUCTBUTENBHBIC
YHCIa KaK
OCCKOHEYHEIE
JECSITUYHBIC IPOOH.
B3anmHO 0J1THO3HAYHOE
COOTBETCTBHUE MEXKITY
MHO>KECTBOM
JIEUCTBUTEIBbHBIX
YHCeJI 1 MHOKECTBOM
TOYEK KOOPAMHATHOMN
MIPSIMOM.

CpaBHeHue
JICMICTBUTEJILHBIX YHCEI,
apupMeTHIECKHe

O3HAKOMUTBCH C BO3MOXKHOCTBIO MPEICTABICHUS
JNEUCTBUTEIBLHOIO YHMCIIa KAK OSCKOHEYHOH JIECITUIHON
JIpoOH, MPUMEHSITh JECATUYHBIC TTPUOTMKCHUS
palMOHATIBHBIX U UPPALMOHAIBHBIX YUCEIL.
N300paxaTh 1eiiCTBUTEIBHBIC YUCIIa TOYKAMHU
KOOPJIUHATHOM MPAMOM.

3anuchiBaTh, CPABHUBATH M YIIOPSA0UMBATH
JNIEUCTBUTEIBHBIC YHCIIA.

BbInoJiHATH, coueTasi yCTHBIC U TUCbMEHHBIEC ITPUEMBI,
apudmMeTudecKue 1eMCTBUA C pAlMOHAIBHBIMU YU CIIAMU
HAXOUTh 3HAYEHHUS CTEIICHEHN C IEJIBIMU MTOKA3aTEIISIMU
Y KOPHEW; BBIYMCJIATH 3HAYCHNS YACIIOBBIX BBIPAKECHUM.
I[HosyyuTs mpeacraBjaeHue 0 3HAYMMOCTH
JICMICTBUTEJILHBIX YUCEI B MPAKTUYECKON AEATEIbHOCTH
YeJI0BEeKa.

AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
MPUOIMKCHUS ISHCTBUTEILHOTO YHCIa IIPH PEIICHUN
3a7a4.

OKpyIJIATh JEUCTBUTEIIBHBIE YUCIIA, BBINIOJIHATH
NPUKMWAKY PE3yJbTaTa BBIUUCICHUM, OLIEHKY 3HAaUEHUI

HaunmenoBanue paznena KomuuectBo OcHOBHOE OCHOBHBIE BU/IBI ACATEILHOCTH O0yYarOIINXCS
(Templ) Kypca 4acoB COJZIEpXKAHNE
Yuciia ¥ BBIYMCIIEHUS. 9 PanmonanbHbIC UnCa, Pa3BuBaTh npejacraBjieHHs O YHCIIAX: OT MHOXKECTBA
JleCTBUTEIBHBIC YHCHIA VppalroOHaIbHbIE HATypaJbHBIX YUCEJ JO MHOKECTBA JEUCTBUTEIIbHBIX YHACEI.

9
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NEeNUCTBUS

C ICUCTBUTEILHBIMU
YUCJIaMHU.
[Tpubnuxennoe
3HAYEHUE BEJIMYUHBI,
TOYHOCTb
MPUOJIMKEHUS.
OKpyTrJieHUE YHCeIl.
[Ipuknaka 1 oneHka

YHCIIOBBIX BBIPAKEHUI.
3HAKOMUTBCS C HCTOPHUEH Pa3BUTHS MaTEMaTUKU

pE3yIbTaTOB
BBIYMCIICHAN
YpaBHEHUsI 1 HEPABEHCTBA. 14 JIuneitHO€e ypaBHEHHE. OcBauBaTthb, 3al10MHHATH ¥ IPUMEHSATH rpauyeckune
YpaBHEHUS ¢ OTHOU Pewenune ypaBHeHuUN, MeTOAbI IPU PEIICHUH YPABHEHUI, HEPABEHCTB U UX
IIEPEMEHHOU CBOISAIIMXCS CUCTEM.
K JINHEVHBIM. Pacno3naBars 1eibie U IpOOHBIE YPAaBHEHUS.
KBagparuoe Pewmiare JiMHeHbIE M KBAJAPATHbIC YPABHEHUS,
ypaBHeHue. Pemenue yYpaBHEHUS, CBOJSAIIMECS K HUM, IPOCTEMIINE APOOHO-
YpPaBHEHUH, palMOHAIIbHBIC YPABHEHHS.
CBOISAIIMXCS IpensnaraTs BO3MOXHbBIE CITOCOOBI PEIIEHUS TEKCTOBBIX
K KBaJPAaTHBIM. 3a/1a4, 00CyKIaTh UX M peliaTh TEKCTOBBIE 3a/1a4n
bukBagpatHbie pa3HbIMU CIIOCOOAMH.
YPaBHEHUS. 3HAKOMUTBHCS C UCTOPHEH Pa3BUTUS MATEMATUKHU
ITpumepsl perieHns

YPAaBHEHUM TPEThEU
Y YETBEPTOU CTEIEHEN
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pa3IoKEeHUEM
HA MHOYKUTEJIH.
Pemenue npoOHO-
paoHaATBHBIX
YPaBHEHUH.

Pelienne TekCTOBBIX
3aJ1ay anreOpandecKum
METOZIOM

YpaBHEHHUsI U HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHEeHHUE ¢ OBYMS
IIEPEMEHHBIMU U €0
rpaguk.

Cucrema qByXx
JIMHEVHBIX YPAaBHEHUN
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CUCTEM JIBYX
YPaBHEHHUM, OJTHO

13 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOpou
CTEIEHHU.
['padmueckas
WHTEPIPETALMS
CUCTEMBI YPAaBHEHUM

C IByMs1 IEPEMEHHBIMU.
PerieHue TeKCTOBBIX

OcBauBaTh ¥ IPUMEHSITh PUEMBI PEIIICHUS CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU

Y CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YpaBHEHHE
HE SIBJIICTCS TUHEHHBIM.

Hcnoan3oBath QyHKIIMOHAIBHO-TpadUIecKue
MIPEICTABIICHUS JIS PellIeHUsI M UCCIIe0BAHUSI YPAaBHCHHM
U CUCTEM.

AHAJIU3HPOBATH TEKCTHI 32/1a4, peliaTh UX
anredpanvyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(hopMyIMPOBKY YCIOBHUS 33/1a4U K aJireOpandecKoi MoJienu
MyTEM COCTaBIICHUS CUCTEMbl YPABHCHHI; peliaTh
COCTaBJICHHYIO CHCTEMY YPaBHCHHI; HHTEPNPETUPOBATH
pe3yJibTarT.

3HAKOMUTBHCS C UCTOPHUEH Pa3BUTHSI MaTEMATHKU
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3a7a4 anreOpanvaecKum
criocobom

YpaBHEHHUsI U HEPABEHCTBA. 16 Yucnossle Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
HepasencrBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BbInoJHATH Ipe00pa30BaHNs HEPABEHCTB, HCIO0JIb30BATH
JIuneiinbie JUIs1 TpeoOpa3oBaHusI CBOMCTBA YHMCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JTMHEHHBIE U KBaIPATHBIC HEPABEHCTBA.
C OJIHOM IIEPEMEHHON Pemiars nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PEIICHUE. HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIOYAIOIINX
CrcreMbl JIMHEHHBIX KBaJpPaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OJTHOU ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHON U UX M300paxkaTth pelIeHNE HEPABEHCTBA U CHCTEMBI HEPAaBEHCTB
pelLIeHue. HAa YHCJIIOBOM MPSMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
KBanpartueie CHMBOJIOB.
HEPAaBEHCTBA U UX Pemathb KBagpaTHbIe HEPABEHCTBA, UCIIONIb3YS
peuieHue. rpaduyeckue npeacTaBICHuUsI.
['pacdmueckas OcBauBaTh M IPUMEHATH HEPABEHCTBA IPU PELIEHUN
WHTEpIpETALMS Pa3JIMYHBIX 33]1a4, B TOM YUCJIE MPAKTUKO-
HEPaBEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYyMs
MEPEMEHHBIMU
OyHKIMU 16 KBagparnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

byHK1us, ee rpaduk

u cBolicTBa. [Tapabona,
KOOPJIMHATHI BEPIITUHBI
napaboJibl, OCh

WLTIOCTPUPOBATHh CXeMATHYECKH, 00bACHATH
pacnoJiokeHne Ha KOOPIMHATHOM MII0CKOCTH rpaduKoOB

GyHKumMii BUga: y = kx,y = kx + b,y = _,y = X%,

X
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CUMMETPUH MapaldoJIbI.

['paduku byHKIIMII:
y = kx,
y=hx+D,

k
Y= —

= o e
.l
E R

y=x3, y =+/x, y=| x| B 3aBUCHMOCTH OT 3HAUCHHiI
KOA(UITMEHTOB; ONTUCHIBATH X CBOWCTBA.
Pacno3HaBaTh KBaIpaTHUHYIO (PYHKIIHIO IO popMyJIe.
[IpuBoaNTHL MPUMeEPHI KBAAPATUIHBIX 3aBHCHUMOCTEH
U3 peaabHOU KU3HH, PU3UKHU, TEOMETPHH.

BoIsaBasATH 11 0600111aTh 0COOEHHOCTH rpaduKa
KBaJApaTHYHON QyHKIMK y = ax®> + bx + c.
CtponTh ¥ N300paxKaTh CXeMATHYECKHU rpaduKu
KBaJIpaTHYHBIX (DYHKIINH, 33 JaHHBIX (OPMYJIaMHU BH]IA
y = ax’,y = ax?
AHAJIM3HPOBATH M IPUMEHSITH CBOMCTBA N3YUECHHBIX
GyHKIMIMA 7151 X TTIOCTPOEHUSI, B TOM YUCIIE C TOMOIIBIO

U(POBBIX PECYPCOB

+ g,y =alx + pPy =ax’ + bx +c

YucioBeie
OCIE10BAaTENbHOCTH

15

[ToHsiTHE YKCIIOBOM
MOCJIEI0BATEILHOCTH.
3ananue
MOCJIeI0BATEILHOCTH
PEKYPPEHTHOU
dbopmyoi

1 (hopMyJIoi 1-TO
YJIeHA.
Apudmernyeckas

Y reoMeTpudecKas
MIPOTPECCUM.
®opMyIIbl #-TO YJICHA
apupMeTHuIeCcKon

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAYEHHUS],
CTPOMTH pedeBble BHICKA3ZbIBAHUS C UCIIOJb30BaHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C MOHATHEM
NIOCJIEI0BATEIBHOCTH.

AHaJIM3UPOBaATHL (HOPMYILY #-I'O WIECHA
NIOCJIEA0BATEIBHOCTH WIH PEKYPPEHTHYIO (OPMYITy

¥ BBIYHMCJIATH YIEHBI I0CIEA0BATEILHOCTEN, 33 TaHHBIX
TUMU (HOpMyJIaMHU.

YcranaBauBaTh 3aKOHOMEPHOCTb B IOCTPOEHUU
MOCJIEIOBATEIBHOCTH, €CIIU BBIITMCAHBI IEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apuMeTHYECKYIO U TEOMETPUUYECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0aX 3aJaHusl.
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Y TEOMETPUYECKON
MIPOTPECCUI, CYMMBI
MIEPBBIX /1 YJICHOB.
N3o0pakeHune 4IeHOB
apupMeTHIeCKon

Y TEOMETPUYECKOU
MPOrPECCUN TOUKAMU
Ha KOOPAWHATHOU
IIJIOCKOCTH.
JInHelHbII

Y SKCITOHECHIIMAJIBHBIN
pOCT.

CioHBbIE TPOLICHTHI

Pemars 3a7auu ¢ UCOIB30BaHUEM (POPMYJI #-T'O WIECHA
apu(pMeTUYECKON U TeOMETPUIECKOM MPOTPECCHIA, CYMMBI
NEPBBIX 7 YJICHOB.

M300paxkaTh WICHHI TOCIEI0BATEIbHOCTH TOUKAMHU

Ha KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBaTh npuMepbl NPOLECCOB U SIBJIEHUI

U3 peasbHOM KU3HU, WIIIOCTPUPYIOIINE HU3MEHEHNE

B apU(PMETUUECKOI MPOTPECCUH, B TEOMETPUIECKOM
MPOrpeccuu; N300paxkaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

Pemate 3agaum, CBSI3aHHBIC C YHCIOBBIMU
IIOCJIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3aJa41 U3 PEaIbHOU
’KU3HU C UCIIOJIb30BAaHUEM LU(DPOBBIX TEXHOJOTUNA
(9MIEKTPOHHBIX TA0HIL, TPA)UUIECKOro KaJbKyJIsATOpa U T.11.).
PemaTp 3a1a4n Ha CIOKHBIE MPOLEHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KQJIbKYJISITOPA).

3HAKOMUTBCS C UCTOPHEH PA3BUTHS MaTEMaTUKN

[ToBTOpEHME, 0000ITICHME,
cUCTEMAaTH3alig 3HAHUM

52

Yuciia 1 BBIYMCICHUS
(3amuch, cCpaBHEHMUE,
JICHCTBUS

C J€MCTBUTEIbHBIMHU
YHUCJIAMU, YUCIIOBAS
npsiMasi; TPOLICHTHI,
OTHOIIICHUS,
MIPONOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HaJl MHOKECTBAMHU; MCIOJIb30BaTh rpaduiyecKoe
IIPEICTABICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIECHUU 3a]1a4 U3 APYTHX
y4eOHBIX MPEIMETOB.

AKTYaJIu3HPOBATHh TEPMUHOJIOTHIO U OCHOBHBIE
NeHCTBHSA, CBA3AHHbIE C YMCJIAMU: HATYPAIBHOE YHCJIO,
IIPOCTOE U COCTABHOE YMCIIA, JEIUMOCTb HATypPAJIbHbIX
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OKpYTJICHHE,
pUOJIIKEHUE,

OLICHKA; peIICHHUE
TEKCTOBBIX 3a7a4

YUCEJl, IPU3HAKU IETUMOCTH, LIEJI0€ YUCII0, MOLYJIb YHCIIA,
OOBIKHOBEHHAS U JACCATUYHAS APOOH, CTAHJAPTHBIN BHU]T
quCIIa, apuPMETUIECKU KBAPATHBIA KOPEHb.
BbInOJIHATH AeHCTBHUSA, CPABHMBATH U YIIOPSAA0YMBATH

apu(pMETHIECKUM quCIIa, MPEACTABISThH YACIa HA KOOPIUHATHOM MPSMOH,
CocoO0oM) OKPYIJISITh YKCJIA; BHIOJHATH MPUKUAKY U OLIEHKY
pe3yibTaTa BBIYMCICHU.
Pemath TekcTOBBIE 3202491 apU(PMETHIECKUM CIIOCOOOM.
PemaTs npakTuyeckune 3agaum, CoepKallye MpOIeHTHI,
JI0JIN, YaCTH, BBIPAXKAOIIUE 3aBUCUMOCTU: CKOPOCTh —
BpEMsI — PACCTOSHUE, LIeHA — KOJIMYECTBO — CTOUMOCT,
00BbeM paboThl — BpeMs — MPOU3BOAUTEILHOCTD TPYA.
Pa30uparth peasibHbIC )KU3HCHHBIE CUTYALINH,
(popMyJIMpOBaTH UX Ha S3bIKE MATEMATHUKH,
HAXOJHUTH pPELICHNE, IPUMEHSS MAaTeMaTHYECKUH armnapar,
HHTEPNPETHPOBATH PE3YJIHTAT
Anrebpanueckue OnepupoBaTh NOHATHAMM: CTEIEHB C LEJIBIM
BBIPAKEHUS noKasaresieM, apu(pMeTHIeCKUil KBaApaTHbIN KOPEHD,
(mpeoOpazoBaHue MHOTOYJICH, ajredpandeckas 1po0b, TOKIECTBO.
anreOpanyecKux BbInoIHATH OCHOBHBIE [1€/iCTBUS: BHIIOIHATH PACUETHI
BBIPAKECHUM, 1o ¢opMyiam, mpeoOpPa3oBbIBATH LIEJIbIE, TPOOHO-
JOITyCTUMBbIE palMOHAIbHBIE BEIPAYKEHUS U BHIPAXKEHUS C KOPHIMM,
3HAYEHU) peann30BbIBaTh Pa30KEHHE MHOTOYJIEHA HA MHOKUTEH,

B TOM YHCJIE C UCTIOJIb30BaHuEM (HOpMYIT pa3HOCTH
KBaJpaTOB U KBAIpaTa CYMMBI U Pa3HOCTH; HAXOJIUTh
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JIOTY CTUMBbIE 3HAUCHUSI IEPEMEHHBIX ISl APOOHO-
palMOHAIBHBIX BBIPAXKEHUHN, KOPHEH.

MopaeanpoBaTth ¢ IOMOIIbIO (hOpMYIT peasbHbIe MPOIECCHI
U SIBJICHUS

DOyHKINU
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
dynxumii;
rpaduyeckoe pereHue
YPAaBHEHUM U UX
CUCTEM)

OnepupoBatb NOHATUAMU: QYHKIUA, TpaduK GyHKINUHU,
HYJIU (PYHKIIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH BO3pacTaHus, yObIBaHUSI, HAUOOJIbIIIEE

Y HaMEHbIIIee 3HaueHUs QyHKIIUH.

AHaIM3MpPOBATh, CPABHUBATH, 00CYK/IaTh CBOICTBA
GyHKIMA, CTPOUTH UX TpadUKy.

OnepupoBaTh NOHATHSIMU: IPSMasi TPOTTOPIIMOHATLHOCTD,
oOpaTHast IPOMOPIMOHATLHOCTb, TUHEHHAS (DYHKITHS,
KBajJpaTuyHas QyHKIMs, mapabosa, runepoouia.
Hcnonb3oBaTh rpapuku 1151 ONPEAECICHUS] CBOWCTB,
MIPOIIECCOB M 3aBUCUMOCTEH, JIJISI pEIICHUS 3a71a4 U3 JPYTHX
y4eOHBIX MPEIMETOB U PeaTbHOM KU3HU; MOJAEJIMPOBATH

C TTIOMOIIIBIO TPaUKOB peabHbIC IPOLIECCHI U SBICHHUS.
Boipakats (popmMysiaMu 3aBUCUMOCTH MEKY BETMYUHAMHU

OBIIEE KOJIMYECTBO
YACOB IIO [TPOIT PAMME

136
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COIEPKXAHUE OBYYEHMUA
7 KIIACC

HauanbsHbie nonsTus reometpun. Touka, mpsMasi, OTpe30K, Jyd. YToil. Buasl yrios.
BepTtukanbHble M cMexHbIE Yribl. buccekrpuca yrna. JlomaHas, MHOTOYTrOJIbHHK.
[TapamienbHOCTh M EPIIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa OcCeBOMl cummeTpuu. [Ipumepsr
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE MTOCTPOEHUS ¢ TOMOILIBIO LIUPKYJIS U JUHEHKH. TpeyroibHUK. BricoTa,
MeanaHa, OMCCEKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUI TPEYTroidbHUKU. HepaBeHCTBO TpEyTrobHUKA.

CBoiicTBa M TpHU3HAKH PAaBHOOEAPEHHOro TpeyroibHuka. [Ipu3Hakum paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa M NpPU3HAKK MapauIeNbHBIX NpAMBIX. CyMMa yIJIOB TPEYrOJbHUKA.
Bremnue yrisl TpeyrojabHuKa.

[IpsamoyrosbHblii  TpeyroapHUK.  CBOWCTBO  MEAWAHbl  NPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEICHHOW K rumnoreHyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. [[pAMOYTOJIBHBIN TPEYTOIBHUK C YTioM B 30°.

HepaBencTBa B reomeTpuu: HEPaBEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema o 00JIbLIEM yTIie U O0blIelH CTOPOHE TpeyrojibHUKa. [lepnenaukysp
Y HaKJIOHHAs.

I'eomeTpuueckoe MecTo To4YeK. buccekTpuca yria u CepeIuHHbBINA NEPIEHIUKYIIAP
K OTPE3Ky KaK F€OMETPUYECKHE MECTA TOUEK.

OKpy»XKHOCTb M KpYT, XOpJla U JUAMETP, UX CBOMCTBA. B3anMHOE pacnoyioKeHHe
OKpy>XKHOCTHM M npsMou. KacarenpHasd u cexkymas K OKPYKHOCTH. OKpy»KHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerpipexyronpauku. [lapamnenorpamMm, ero mnpu3Hakh M CBOMCTBA. YacTHbIE
CJTy4au MapajuieorpaMMoB (TPSIMOYTOIBHUK, pOMO, KBaAparT), UX MPU3HAKU U CBOICTBA.
Tpameuusi, paBHOOOKasi Tpamerusi, €€ CBOWCTBa W Tmpu3Haku. lIpsimoyronbHas
Tpareuus.

Meton yasoenust Menuansl. LienTpanbaas cummerpus. Teopema Daneca u teopema
O MPOIMOPIUOHATBHBIX OTPE3KAX.

CpenHue TMHUY TPEYTOJIbHUKA U Tpareuuy. LIeHTp Macc TpeyroibHuKa.

[Tonobue TpeyroapHukoB, Kodhduuuent moxodus. I[lpusHaku mogOOUS
TpeyroiabHUKOB. [IpuMeHenne mogooust Mpu pereHny MPakKTHUIEeCKUX 3ajad.

CpoiictBa mmiomaaed reoMerpudyeckux Quryp. Dopmynsl Ui [JIOMIAIU
TpPEeyroJibHUKa, TNapajuienorpaMma, pomba u Tpaneuuu. OTHOIIEHHE IUIOIIAaeH
no1I00HBIX GUTyYp.

59



Brruncienne nmomaned TpeyroJlbHUKOB W MHOTOYTOJBHHKOB HA KIIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenme teopemsl Iludaropa mnpu pemeHUH
IPAKTUYECKUX 3a/]a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOro YyIJla HPSIMOYIOJBHOIO TPEyroJdbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUrOHOMETpUYECKHE (YHKIUHU YIJIOB
B 30°, 45° u 60°.

BnucanHble M LEHTpaJbHBIE YIJIBI, YIOJ MEXKIY KacaTeIbHOHM W XOpAOH. YTIIbI
MEXIy XOpIaMH U CEKYIIMMHU. BricaHHbIE U ONMCAHHBIE YEThIPEXYTOIbHUKU. B3anmuoe
pacrojiokeHue JAByX OKpyxHocTed. Kacanue oxpyxkHocteil. OOiiue KacaTeabHbIE
K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yrioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. DOPMYIIbI IPUBEACHHUS.

Pemenne tpeyronbHUKOB. TeopeMa KOCHMHYCOB M TeOpeMa CUHYCOB. Perienue
IPAKTUYECKUX 33]a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue nogodus. [Togodue cOOTBETCTBEHHBIX AIEMEHTOB.

TeopemMa 0 IPOU3BENECHUU OTPE3KOB XOP[, TEOPEMBI O IPOU3BEACHUH OTPE3KOB
CEKYUIUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpPA, COHAIIPABIECHHBIE BEKTOPHI, IIPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPaLUU
HaJ BekTopaMu. Pa3znoxkeHne BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater Bektopa. CkansipHO€ MPOM3BEIECHUE BEKTOPOB, TPUMEHEHHUE IS
HAaXOK/JEHUS JUIUH U YTIIOB.

JlekapTOBBI KOOpPAMHATHI HA IUIOCKOCTH. YPABHEHHSI MNPAMOM U OKPYKHOCTH
B KOOpPJMHATaX, IMEPECEYCHUE OKPYKHOCTEH M NpAMBIX. Meroj KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTONIBHUKH. [MHa OKpy)HOCTU. [ pagycHas u paauaHHas mepa
yIJla, BBIYMCIIEHUE JUIMH OyT OKpYykHOcTel. [nomanp kpyra, cektopa, CerMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU QUryp (3JI€eMeHTapHbIe
npeactasienus). [TapannensHbiii nepenoc. [TloBopor.

INPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yibTaThl OCBOCHHUS MPOTpaMMbl Y4YEOHOro Kypca K KOHILY
oOyueHus B 7 Kiacce.

Pacnio3HaBaTh M3y4yeHHBIE TreOMETpUUYECKHE (UTYPBI, OMPENeNsiTh WX B3aUMHOE
pacnoioKeHue, HU300pakaTb TE€OMETPUYECKUE (QUTYphl, BBIMOJIHATH YEPTEXKHU IO
YCIOBUIO 3a1aud. M3MepsTh JuHEHHbIE W YIJIOBBIE BEIMYMHBL. Pemars 3amadu Ha

BBITHUCJICHUC JJIMH OTPC3KOB U BCIIMYUH YTJIOB.
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[TpoBoauTh rpyOyI0 OLEHKY TMHEMHBIX U YTIOBBIX BEIHMUMH MPEAMETOB B PEasIbHOI
KU3HHU, DPa3MEpOB MPHUPOAHBIX OOBEKTOB. Paznuuarh pasmepbl 3THX OOBEKTOB
10 HOPSAJIKY BEIUYUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUAM 3a1a4aM.

[Tonb30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BaTh IMPU3HAKU
U CBOICTBa paBHOOEIPEHHBIX TPEYTOJLHUKOB MPHU PEIICHUU 3a/1a4.

[IpoBOANTE JOTMYECKUE PACCYXKICHUS C HCIOJIBb30BAHHUEM TI'€OMETPUUYECKUX
TEOPEM.

[Tomp30BaThCd  NpPU3HAKAMHU  PABEHCTBA  MOPSIMOYTOJIBHBIX  TPEYTOJBbHUKOB,
CBOMCTBOM MEJIMaHbI, MPOBEAECHHOW K THUIIOTEHY3€ NPSMOYTOJBHOIO TPEYTrOJIbHUKA,
B PCILICHUU F€OMETPUUECKUX 3a]1a4.

Ompenenarp NapayIeIbHOCTh TPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpPBIE 00pa3yer
¢ HUMM cekymas. Onpenensartb MapaJuIeIbHOCTh MNPSAMBIX C NOMOIIBID pPAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOW MPSIMOM O TOYEK APYTOM MPSIMOM.

Pemiars 3agaun Ha kiieTyaTtoi Oymare.

[IpoBOANTH BBIYKMCIICHUS U HAXOAUTh YUCIOBBIC U OYKBEHHBbIC 3HAUEHUS YTJIOB

B TEOMETPUYECKHUX 3a1a4axX C HCIOJIb30BAHUEM CYMMBl YIJIOB  TPEYTOJIbHUKOB

U MHOTOYTOJbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TMPH IEPECCYCHUU JBYX
MapaJyIeIbHBIX NPSIMBIX CEKYILEH. PemaTe npakTuueckue 3aaum Ha HAaXO0KJIEHUE YTJI0B.

Bianerp MNOHATHEM TEOMETPUYECKOIO MECTA TOUYEK. YMETh ONPENEIAThH
OMCCEKTPUCY YIJIa U CEPEIMHHBIN MEPIECHANKYJISIP K OTPE3KY Kak TeOMETPUUYECKUE MECTA
TOYEK.

DOopMyJIMPOBATH OMNPEACICHUSI OKPYKHOCTH W Kpyra, XOpApl W JhaMeTpa
OKPY)KHOCTH, IIOJIb30BaThCA MX CBOMCTBAMHU. YMEThb MPUMEHITH 3TH CBOWCTBA
MIpU PELICHUY 3a7a4.

Brnagers noHATHEM OMMCAHHOMN OKOJIO TPEYTOJIBbHUKA OKPYKHOCTH, YMETh HAXOUTh
ee ueHrp. Ilomp3oBarbes (pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTrOJbHUKA
IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE NEPHEHIAUKYISPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOW TOUKE.

Brnaners moHATMEM KacaTenbHOM K OKPYXKHOCTH, ITOJIB30BATBCA TEOPEMOM O
NEPIIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAECHHOIO K TOYKE KACaHUSI.

[Tosp30BaThCA MPOCTEUIIMUMHU TE€OMETPUUECKMMU HEPABEHCTBAMH, INOHUMATh HX
IIPAKTUYECKAN CMBICIL.

[IpoBOANTE OCHOBHBIE T'E€OMETPUYECKUE TMOCTPOEHUS C IIOMOIIBI0 LHUPKYIIS
Y JINHEWKHU.

[IpenMeTHble pe3yiabTaThl OCBOCHHUS TPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce.

Pacno3naBaTth OCHOBHBIE BHU/bI YCTBIPEXYTOJIbHUKOB, UX OJICMCHTEI, ITIOJIb30BATHCA
UX CBOMCTBAMU IIPpH pCIICHUH TCOMCTPHUICCKHX 3aaa4.
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[IpuMeHsTh CBOMCTBA TOYKH IEPECEUEHUS] MEIMAH TPEYrojibHUKA (LIEHTpa Macce)
B pPELLIECHUM 3a/1a4.

Bnagerp moHATHEM cpeiHEW JIMHUM TPEYrojJbHUKAa U TpPANCLUH, MPUMEHSATh HUX
CBOWCTBA IIPU pEIIEHUM TreomeTpudecknx 3axad. [lomp3oBarbcs Teopemon dDaneca
U TEOpPEMOM O MPONOPLUUOHAIBHBIX OTpE3KaX, NPUMEHATh MX IS PEIICHUs
NPAaKTUYECKUX 3a]ad.

[IpuMeHsTh OpHU3HAKU MMOJ00US TPEYrOJbHUKOB B PEHICHUH T€OMETPUUYECKUX
3ajay.

[Tons3oBaTbes  Teopemoit  Iludaropa st pemieHuss TeoMETPUYECKUX M|
npakTU4eckux 3aaad. CTpoUTh MATEMAaTUYECKYI0 MOJIETb B MPAKTUYECKHX 3ajaydax,
CaMOCTOSITENIbHO MPOBOJUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBI.

Brangets NoHATUSIMU CHHYCA, KOCUHYCA U TAHT'€HCa OCTPOTrO YIiia MPSIMOYTOJIBHOTO
TpeyrojabHuka. [lob30BaTbCsl STUMH TMOHSATUSMHU JJISl  PEIICHUS MPAKTUYECKUX
3a/1a4.

Boruucnate  (pa3auyHbIMA - CIIOCOOAMU) IUJIOMIAh TPEYTOJIbHUKA U ILJIOIIAIU
MHOTOYTOJIbHBIX (Uryp (moan3ysach, Iie HEOOXOAUMO, KaJIbKyJsITOpoM). [IpumeHAaTsh
MOJIyYEHHbBIE YMEHHUS B IPAKTUUECKUX 3a]1auax.

Brnanets MOHATHSAMU BIHUCAHHOTO W LEHTPAIBHOIO YIJja, UCIOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX YIJaX, yriax MEeXAy XopJaMH (CeKyIIMMH) U yTJie MEXKIY KacaTelbHOU
Y XOpJ0¥ NpH PELICHUH T€OMETPUUYECKUX 3a1a4.

Brnanerr mMOHATHEM ONKMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTH CBOWCTBA
OTMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUU 3a7a4.

[IprMeHSTh MOTyYEeHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJIENIN
Ui 3a7a4  peajbHOM KW3HU U TPOBOJUTH COOTBETCTBYIOIIUE BBIUUCICHUS C
MPUMEHEHUEM T0J00MS U  TPUTOHOMETPUHU  (MOJB3YsICh, TJ€ HEOOXOAUMO,
KaJIbKYJIITOPOM).

[IpenMeTHble pe3yiabTaThl OCBOCHHUSI TPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce.

3HaTh TPUTOHOMETpPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C UX MOMOIIBIO
pa3JIMuHbIC AJEMEHTHI MPSMOYTOJIBLHOIO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJIBHBIX
TPEYroJIbHUKOBY). Haxomuth (C MOMONIBIO KaJIBbKYNIATOpPAa) IJIUHBI W YIJIBL JJIS
HETa0IMYHBIX 3HAUCHUH.

[Tons3oBaThCs QopMyslaMu TPUBEJECHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECCTBOM JUISI HAXOXICHHUS COOTHOLICHUHM MEXIY TPUTOHOMETPUYECKUMU
BEJINYMHAMMU.

Hcnonb30BaTh TEOpEMBl CHUHYCOB U KOCHHYCOB [JII HAXOXACHHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («PEUIEHHUE TPEYTrOJbHUKOBY), TPUMEHSTh UX MPU PEUICHUU
F€OMETPUYECKUX 3a]1a4.

Brnanerr monstusMu mpeoOpa3oBaHus MOJA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
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noo6HbIX ¢uryp. I[lonap3zoBaThCcsi cBOMCTBaAMH MOA00US MPOU3BOJNBHBIX (UTYDP, YMETh
BBIYUCIISATH JJIMHBI U HAXOJUTh YTIIbI Y TOAOOHBIX uryp. [IpuMeHsITH CBOiCTBA O100US
B IPAaKTUYECKUX 3aJadyax. YMeTb MPUBOAUTH MNpPUMEPHl MOAOOHBIX (uUryp B
OKpY’KaloLIeM MUDE.

[Tonp30BaThcs TEOpeMaMU O MPOU3BEACHUU OTPE3KOB XOpI, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJipaTe KacaTeJIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MIOHUMATh UX F€OMETPHUECKUI U (PU3HYECKHUI CMBICT,
OPUMEHATh HMX B PELIEHUM TEOMETPUYECKUX U (usmueckux 3anad. IIpumeHsarts
CKJISIPHOE MPOU3BE/IEHUE BEKTOPOB ISl HAXOKICHUS JUIMH U YTJIOB.

ITonp30BaTbCsd METOIOM KOOPAMHAT Ha IIOCKOCTH, IPUMEHATH €r0 B PELICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

BiianeTs NOHATHAMH NPABUIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH, JJIMHBI
IYyTd OKPY>KHOCTU U PaJUaHHON Mepbl yriia, YMETh BBIYUCIATH IUIOMIAAL KPyra U €ro
yacTeil. [IpuMeHsTh OJyYEeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonutb ocu (MM LEHTPBI) CAMMETPUH (PUTYD, IPUMEHATH ABUKEHUS TUIOCKOCTH
B IIPOCTEUIINX CITy4asiX.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA TPAKTUKE — CTPOUTHh MaTEMaTHYECKUE MOJIEITN
JUISL  3aa4  pEAJbHOM MKWU3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYHMCIICHUS C
NPUMEHEHUEM TOJ00MS W TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YysACh, T
HEOO0XOIMMO, KaJIbKYyJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena  ([KonuuaectBo OcHoBHOE OcCHOBHBIE BUJIbI I€ATETLHOCTH 00YyYAIOIIUXCS
(Temnl) Kypca 4acoB COJIEpKaHUE
[Ipocrenine 14 IIpocreniue DopMyJUPOBATH OCHOBHBIC IIOHATHUS U OIIPEACIICHUS.
reoMeTpuuecKkue (GUrypsl u re€OMETPUUECKUE Pacno3naBaTh U3y4eHHbIE TEOMETPUUECKUE PUTYPHI,
ux cBoicTBa. M3mepenue OOBEKTHI. onpeaesiTh UX B3aUMHOE PACIOJIOKEHNE, BHIIOJIHATH
T€OMETPUUYECKHUX BEIIMUYUH MHOroyrojiLHUK, YEPTEXK MO YCIOBUIO 3a/1a4u.
JIOMaHasl. IIpoBoauTH NpocTeiime NOCTPOEHHUS C TOMOIIBIO ITUPKYIIS
CMexHbIE U U JIUHEUKHU.
BEPTUKAJIbHBIC YTJIBI. N3mepsATh TUHEHHBIE U YTIIOBBIE BEIMYMHBI FTEOMETPUUYECKHUX
Pabota U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUIITUMHU OnpenensiTh «Ha ri1a3» pa3Mepbl peabHbIX 00bEKTOB,
YepTeKAMH. NMPOBOAUTH IPyOyI0 OIIEHKY UX pa3MEPOB.
N3mepenue muHeHbIX | Pemars 3aaun Ha BBIYKCIECHUE JJIMH OTPE3KOB U BEJTUUUH
Y YTJIOBBIX BEJIWYMH, YTJIOB.
BBIYMCJIEHNE OTPE3KOB | Pemarsb 3aauu Ha B3aMMHOE PACIOJIOKEHHE
U yTJIOB reOMETPUIECKUX Uryp.
IIpoBoauTh K1accu(UKAILIUIO YTIIOB, BBIYUCJIATH
JIMHEWHBbIC U YTJIOBbIC BEJIMYUHbBI, IPOBOAUTH
HEO0OXOMMbIE JJOKa3aTeIbHbIE PACCYKICHHUS.
3HAKOMUTBHCS C HICTOPHEH Pa3BUTHUSA TEOMETPUHU
TpeyroibHUKN 22 [ToHsiTHE O paBHBIX Pacno3naBath napsl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX

TPEYTOJIbHUKAX

yeprexkax (C yKka3aHUEM IPU3HAKOB).
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Y TIEPBUYHBIC
MPEICTaBICHHUS

O paBHBIX (PUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku

paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJILHUKOB.
CBOICTBO MeIMaHbI
MPSIMOYTOJIBHOTO
TPEYrOoJIbHUKA,
MIPOBEAECHHOU

K TUIOTEHY3E.
PaBHOGEnpeHHbBIC

Y PaBHOCTOPOHHUE
TPEYTOJIbHUKH.
[Tpu3Haku v CBOKCTBA
paBHOOEPEHHOTO
TPEYroJbHUKA.
HepaseHncrtpa

B T€OMETPHHU.
IIpssMOyTONBHBIN
TPEYTOJIbHUK C YTJIOM
B 30°

BbiBoauTh CiieICTBUA (PaBEHCTB COOTBETCTBYIOLINX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJbHUKOB.
®opMyIMPOBaTH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYyHOYT'OJILHOTO, IPSIMOYTOJILHOTO, PaBHOOEAPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJMaHbl TPEYTOIbHUKA; CEPEAUHHOTO MEPIICHANKYIIIpa
OTpe3Ka; EPUMETPA TPEYTOIbHUKA.

®opMyJIMpPOBATh CBOWCTBA U IPU3HAKU PAaBHOOEIPEHHOT O
TPEYTOJIbHUKA.

CTponTs uepTexu, pemaTh 3242494 C IOMOIIBIO
HAaxO0>KJICHUS PaBHBIX TPEYTOJIbHUKOB.

IIprMeHATHh NPU3HAKU PABEHCTBA PSIMOYTOJIBHBIX
TPEYTOJBbHHUKOB B 3aJa4ax.

Hcnoan3oBath 1u(pPOBBIE pECYPCHI 11 MCCIIeI0BAHUS
CBOWCTB M3y4YaeMbIX QUryp.

3HAKOMUTBHCS C UMCTOPHEH Pa3BUTHUS TEOMETPUN
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[TapannenbHbie MPsSMBIE,
CyMMa YIJIOB TPEYrOJIbHUKA

14

[TapamnenbHbIe

IIPsAMBIC, X CBOMCTBA.

Hakpecrt nexammue,
COOTBETCTBEHHBIC

Y OJTHOCTOPOHHHE
yTJIbI, 00pa30BaHHbIC
IpY TIepecedeHun
napauIeIbHBIX
MIPSIMBIX CEKYILEH).
IIpusnak
napaJuieIbHOCTH
IPSMBIX Yepe3

PaBEHCTBO PACCTOSHUI

OT TOYEK OJHOMN
MPSAMOM 1O BTOPOM
IPSAMOM.

Cymma yrioB
TPEYrOJIbHUKA.
Buemnue yrisl
TPEYroJbHUKA

P®opMyJIHMpPOBATh NOHATHE [TAPAIUIEIBHBIX MPAMBIX,
HAXOAUTh ITPAKTUYECKHUE IIPUMEPHI.

H3yuarth cBOICTBA YIII0B, 00pa30BaHHBIX MTPH MEPECCUCHUN
NapaJUIEIbHBIX IPSIMBIX CEKYLIEH.

IIpoBoauTH A0Ka3aTEILCTBA NTAPAUIEIIBHOCTH IBYX
MPSIMBIX C TOMOLIBIO YTJIOB, 00pa30BaHHBIX IPH NIEPECEUECHUN
ATUX NPSIMBIX TPEThEN NPSIMOM.

BopI4HCasiTh CyMMY YTJIOB TPEYTOJIbBHUKA 1 MHOTOYTOJIbHUKA.
HaxoanTh uncnoBbie 1 OyKBEHHbIE 3HAUCHHSI YIIJIOB

B F€OMETPUUYECKUX 3a/1a4aX C UCII0JIb30BAHUEM TEOPEM

O CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHSI TEOMETPUU

OKpy>KHOCTb U KPYT.
['eomerpuueckue
MIOCTPOEHUS

14

OKpyXHOCTb, XOpJ1a
U TUaMeTp UX
CBOMCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpY>KHOCTb,

D®opMyaHpPOBaAThH ONPeEAeJIeHUs. OKPYKHOCTH, XOPbI,
JAaMeTpa U KacaTeJIbHOM K OKPYKHOCTH.

HN3y4arTh X CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBathb, B TOM 4KCIIE HCIOJIb3YH HM(POBbIE
pecypchbl: OKPY>KHOCTb, BIIUCAHHYIO B YIOJI; LICHTP
OKPY’KHOCTH, BIINCAHHOW B YI'0JI; PABEHCTBO OTPE3KOB
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BIIMCAHHAas B yTOJ.
IToasgatue o I'MT,
MPUMEHEHHUE

B 3aj1a4ax.
buccekrpuca

Y CEpEIMHHBIN
NEePIEHANKYIISIP
KaK TEOMETPUYECKHE
MecTa TOYEK.
OKpy>KHOCTb,
OnHUCcaHHasi OKOJIO
TPEYTOJIbHUKA.
OKpyKHOCTb,
BIMCAHHAas

B TPEYTOJIbHUK.
IIpocrenmue
3a/1auun

Ha MOCTPOEHUE

KACaTEJIbHBIX.
HUcnoab3oBatb MeToa I'MT miist nokasarenbcTBa TEOpEM

0 MepeceyeHu OUCCEKTPUC YIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIICHINKYJIIIPOB K CTOPOHAM TPEYTOJIbHHUKA
¢ momoIbo I MT.

OBJaaeBaTh NOHATUSIMHU BIVCAHHOU W OITMCAaHHOM
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAMTh LICHTPBI ITUX
OKPY’KHOCTEM.

Pemiats OCHOBHBIE 3a/1a44 HA MOCTPOEHME: YIJIa, PABHOTO
JTAHHOMY; CEpEIMHHOI0 NEPIEHIUKYJISIPA JaHHOTO OTPE3KA;
MPAMOM, TPOXOIAIIEH YEPE3 JaHHYIO TOUKY

U TIEPIICHIUKYJISIPHON TAaHHOW MPSMOIi; OUCCEKTPUCHI
JTAaHHOTO YTJIa; TPEYTOJbHUKOB I10 PAa3JIUYHBIM JIEMECHTaM.
3HAKOMUTBHCS ¢ MCTOPHEH PA3BUTHUS TEOMETPUU

[ToBTOpeHuE, 0000IIICHNE 4 IToBTOpEHHE Pemars 3a1a4m Ha TIOBTOPEHUE, WILUTFOCTPUPYIOLINE CBSA3U
3HAHUU 1 000011IeHIE MEXIY Pa3JIMYHbBIMU YaCTSAMU Kypca
OCHOBHBIX OHITHN
Y METOJIOB Kypca
7 KJ1acca
OBHIEE KOJIMYECTBO 68
YACOBIIO ITPOT'PAMME
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8 KUIACC

Tpaneuws, ee cpeaHsis

HanmenoBanue pazgena | KonruectBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEIHOCTH 00YYaIOIIUXCS
(Temnl) Kypca 4acoB COJZIEpKAHNE

YeThIpeXyroJIbHUKH 12 [Tapannenorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEKAX
MPU3HAKHA U CBOMCTBA. | YETHIPEXYTOJHbHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YactHble cayyan D®opMyIMpPOBaTh ONpeAeseHUsI: TapaJlIeIorpaMma,
napajuieIorpaMMoB IpsIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tpareiuu, paBHOOOKOM
(IpSIMOYTOJILHUK, Tparneuuu, NpSIMOyTroJIbHOW Tpaneiuu.
pomO, KBajpar), ux Jloka3bIBaTh M HCHOJIL30BATH NIPH PEIICHUH 32124
MIPU3HAKH U CBOWMCTBA. | MPU3HAKU M CBOMCTBA: apajliesiorpamMmma,
Tpanenus. MPSIMOYTOJIbHUKA, poM0Oa, KBajpaTa, Tparneyuu, paBHOOOKOM
PaBHOOOKas Tpareuuu, NpssMOyTroJIbHON TpaneLyu.
U [IPSIMOYTOJIbHAS IIpuMeHATH MeTO YJIBOCHUS MEMaHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBathb 11udpoBbIe pecypehl sl HCCIICTOBAHUS
Meron yaBoeHus CBOMCTB U3y4aeMbIX (QUTYD.
MEIUaHBbI. 3HAKOMHUTBCS C HCTOPHUEH PA3BUTHS TEOMETPHUH
[lenTpabHas
CUMMETpPHUS

Teopema Qasneca u Teopema 15 Teopema Paneca IIpoBoaUTH NOCTPOECHUS C ITIOMOILBIO [IUPKYJI U JIMHEUKU

0 IPONOPIUOHATBHBIX U TeopemMa ¢ ucnoJib3oBaHue TeopeMnl daneca u TeOpeMbl

OTpe3Kax, MoJOOHBIE O MPOMOPIIMOHATIBHBIX | O MPOHOPLHUOHAIIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN

TPEYTrOJIbHUKU OTpe3Kax. PONOPIMOHATIBHBIN OTPE30K.
Cpenusst TUHUS IIpoBoauTH 10KA3aTEJBLCTBO TOTO, YTO MEAUAHBI
TPEYroJbHUKA. TPEYTOJbHUKA IIEPECEKAIOTCS B OAHOM TOUKE, U HAXOAUTh

CBA3b C ICHTPOM MacCC, HAXO0AUTb OTHOICHUE, B KOTOPOM
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JINHUA.

MCAHaHbl ACIIATCA TOYKOH MX IICPCCCUCHU .

[IponoproHaibHbIE Haxoauts 11oj00HbIEC TPEYTOJILHUKHN Ha TOTOBBIX YEPTEHKAX
OTPE3KHU. C YKa3aHHMEM COOTBETCTBYIOLIUX MPU3HAKOB MOI00USI.
Lentp macc Pemartsb 3agaum Ha 0/I00HBIE TPEYTOJIBHUKHN C TOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEJIBHOIO TIOCTPOECHUS YEPTEKEN U HAXOXKIICHHUS
[Tonobubie MOJ0OHBIX TPEYTOJIBLHUKOB.
TPEYTOJIbHUKHU. IIpoBoauTh 10KA3aTENbCTBA C UCIIOJIB30BAHUEM
Tpu npuzHaka PU3HAKOB MOJ00US.
nosoous Jloka3bIBaTh TPU NIPU3HAKA TOA00US TPEYTOJIbHUKOB.
TPEYTrOJIbHUKOB. IIpyMeHATH NOTYy4YEHHBIE 3HAHUS IPU PEIICHUN
[IpumeHeHue r€OMETPUYECKHUX U MPAKTUYECKHUX 3a7ad.
nooous 3HAKOMHUTBCS C HCTOPHUEH PA3BUTHS TEOMETPHUH
MIPU PEIICHUU
MPAKTUYECKUX 3a/1a4
[Tnomane. Haxoxnenue 14 CaoiicTBa miommaen OBJiageBaTh NEPBUYHBIMU MPeCTABJIEHUAMU 00 001IIeH
IJIOIAJEH TPEYTOJIbHUKOB F€OMETPUYECKUX TEOPUH TII0MAIU (Mepbl), POPMYJTUPOBATH CBOWCTBA
Y MHOTOYTOJIbHBIX (pUTyp. duryp. TJIOIIA U, BBISICHSITh UX HATJISIAHBIN CMBICIL.
[Tnomanu nogoOHbIX GUTyp Dopmyibl BoiBoauTh hopMyIIBI IIJTOMIAAN TapajliesiorpamMma,
JUTSI TUTOLIAN TPEYTroJIbHUKA, TPaleluu U3 GopMyJibl IOLIAAH
TPEYroJIbHUKA, IpsIMOYTOJIbHUKA (KBajJpara).
napajuiesiorpamma, BoiBoguTh (hOpMyIIBI MJIOMIATN BEITYKIOTO
Tparneuuu. YEThIPEXYTOJIbHUKA YEPE3 TUATOHAIIU U YTOJI MEXKIY HUMH.
Breruucnenue Haxoautsp miomaau puryp, n300pakeHHBIX Ha KIIETYATOU

IUIOMIAaAEH CIIOKHBIX
buryp.

Oymare, HCIOJIb30BaTh pazoueHue GUrypsl Ha YacTU
U JOCTpavBaHUe.
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[Tnomaau dpuryp

Ha KJIETYaToi Oymare.
[Tmomaan mo100HbIX
duryp.

3anauu

C IPAKTUYECKUM
COJIEp>KaHUEM.
Pemenne 3agaa

C TIOMOIIIBIO METO/1a

Pa3ouparh npuMepbl UCIIOJIL30BaHUs BCIIOMOTaTSIIHOM
TUTOIIAAM JIJISL PEIICHUS T€OMETPHUYSCKHX 3a/1a4.
Haxoautsb miomniaau nogo0HsIX Guryp.

Bo1uucJasaTh mioa iy pa3inyHbiX MHOTOYTOJIBHBIX PUTYD.

Pemarn 3alav4i Ha 110maab € IMPaKTHYCCKUM
COACPIKAHUCM

BCIIOMOTaTEJIbHOM
TJI0ILA N

Teopema IMudaropa 10 Teopema [Tudaropa, Joxka3biBaTh Teopemy [ludaropa, ucnoab3oBaTh ee

Y Hayaja TPUrOHOMETPUHU €€ MPUMEHEHHUE. B MMPAKTUYECKUX BHIYUCIICHUSIX.
Onpenenenue DopMyIMPOBATH ONPEICTIECHNS TPUTOHOMETPUUECKHUX
TPUTOHOMETPUYECKUX | (PYHKIIMI OCTPOTro yria, MPOBEePATH UX KOPPEKTHOCTD.
(GbyHKIUH OCTpOro BbIBOAMTH TPUTOHOMETPUUECKUE COOTHOIICHUS
yIJIa IPSIMOYTOJIBHOTO | B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
TPEYTOJIbHUKA, HccnexoBaTh COOTHOLICHUS MEXK1y CTOPOHAMHU
TPUTOHOMETPHUYECKUE | B MPAMOYTOJIbHBIX TPEYTOJIbHUKAX C yriaMu B 45° n 45°;
COOTHOILICHUS 30° u 60°.
B [IPSIMOYTOJIbHOM Hcnoab3oBath (HopMyIibl IPUBEICHUS U OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUYECKOE TOXKIECTBO JJII HAXOKICHUS
OcHoBHOE COOTHOILICHUMN MEXy TPUTOHOMETPUUECKUMHU PYyHKIHUSIMU
TPUTOHOMETPUYECKOE | PA3IUYHBIX OCTPBIX YTJIOB.
TOXJECTBO IIprMeHATH NOJIyYEHHBIE 3HAHUS U YMEHHUS [TPU PEIICHUH

NPAKTUYECKUX 3aad.
3HAKOMHUTBHCS C HCTOPHEH PA3BUTHS TEOMETPHUH
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YTJbl B OKPY>KHOCTH.
Brimcannble 1 oncaHHBIC
YETHIPEXYTOJIbHUKHU.
KacarenbHbIe

K OKpy>kHOCTH. Kacanue
OKPY’KHOCTEN

13

Bnucannsbie

Y LICHTPAJIbHBIC
YIJIBI, YTOJI
MEK]TY
KacaTeJIbHOU

Y XOPAOM.

VYTIbl MEX Y
XOopaamu

Y CEKYILINMU.
Bnucannsie

1 OIIMCAHHbIC
YETHIPEXYTOJIbHUKH,
WX MIPU3HAKHU

1 CBOMCTBA.
IIpumenenune 3Tux
CBOMCTB

MIPU PEICHUU
TEOMETPUYECKUX
3ajad4.

Bzanmnoe
PacCIoONOKEHUE
JIBYX OKPYKHOCTEM,
oO1ue
KacaTelIbHbIC.
Kacanue
OKPYKHOCTEN

®opMy/JIMPOBATH OCHOBHBIE OIIPEICIICHUS, CBI3aHHbIE

C yriamu B Kpyre (BIUCaHHBIN YToJl, UEHTPAJIBbHBIN YroJI).
HaxoauTh BIMCaHHBIE YIJIbI, OMUPAIOIIHUECS HA OAHY JIyTY,
BBIYHCJATH YIJIbI C TIOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yTJlaX, TEOPEMBI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIbIO TU(POBBIX
pECYpCOB, BIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKHU.

Hcnoab30BaTh 5TH CBOKCTBA U IPU3HAKU ITPU PELLICHUU
3aj1a4
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[ToBTOpenue, 0600IICHNE 4 [ToBTOpEHME PemaTh 3a1a4m Ha MOBTOPEHUE, WILTIOCTPUPYIOIIHE CBSI3H
3HaAHMUI OCHOBHBIX TOHATHH U MEXIy pa3InIHBIMH YaCTSIMH Kypca
METOJ/IOB KYpCOB
7 1 8 KJIaCCOB,
000011IeH1E 3HAHUI
OBILIEE KOJIMYECTBO 68
YACOBIIO I[TPOITPAMME
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9 KUIIACC

Merpuueckue
COOTHOULICHUS
B OKPY’KHOCTH

0 MpeoOpa3oBaHUU
IT0JI00MS.
CoOTBETCTBEHHEIC
DJIEMEHTHI ITOJOOHBIX
duryp.

Teopema

0 MPOMN3BEICHUHN
OTPE3KOB XOP,
Teopema

HaumenoBanue paznena | Konmdectso OcHoBHOE OcCHOBHBIE BUJIbI IEATEIBHOCTH 00YUaIOIIUXCSI
(Temnl) Kypca 4acoB COJIEpKaHUE
Tpuronomerpus. TeopeMbl 16 Onpenenenue DopMyJIMPOBATH OIpeAe/IeHUs TPUTOHOMETPUYECKUX
KOCHHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMH TYIBIX U MPSMBIX YTJIOB.
Pemenune TpeyroibHUKOB ¢dyHKIM yraos ot 0° | BBIBOAUTE TEOpEMY KOCUHYCOB M TEOPEMY CUHYCOB
10 180°. ®opmyibl (c pazgnycoM ONMCAHHOW OKPYKHOCTH).
IPHBEICHUS. BoiBoauTh hopMyibl 17151 BBIYUCICHUS IJIOMIAACH
TeopeMa KOCHUHYCOB, C HCIMOJIB30BAHUEM TCOPEM TPUTOHOMETPUH ((I)OpMyJ'Ia
TeopeMa CHHYCOB. IJIOIIA/IM TPEYTOJIBHUKA Y€pe3 BE CTOPOHBI U YTOJ MEKY
Pewenue HUMH, (hopMyJia TUIONIAJN YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEyrOJIbHUKOB. JMArOHaJv M YToJl MeXAY HUMH).
[IpakTHdeckoe Pemiathb TpeyroibHUKH.
TIPUMEHEHHE Pemarh npakTuyeCcKue 3a1a491, CBOISIIHAECS
JI0Ka3aHHBIX TEOPEM K HAXOKJICHUIO PA3JIMYHBIX DJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpa3zoBanre nogo0us. 10 ITonsTue OcBauBaTh NOHATHE IPEOOPA3OBAHUS TOIOOUS.

HccaenoBath OTHOLIEHUE TUHEHHBIX 2JIEMEHTOB (DUTYp
pu MpeoOpa3oBaHUM MO00US.

Haxoauth npuMepbl 1o1001s B OKpYyKaroei
JIEUCTBUTEIBLHOCTH.

BeIBOAUTH METPUUECKHE COOTHOLIEHUS MEKY OTPE3KAMU
XOp/I, CEKYIIIUX U KacaTeIbHbIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJLHUKOB.

PemaTh reoMeTpuuecKkue 3a1a4u U 3aJ1a4M U3 peaibHON
’KU3HU C UCTIOJIb30BAHUEM MOI0OHBIX TPEYTOJbHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYIIHUX,
TEOpeMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
FEOMETPUYECKUX
3aj1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHUCJIO.
DuznvecKuit

Y TEOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BEICHUE
BEKTOPOB, €r0

Hcnosb30BaTh BEKTOPHI KaK HAIIPABJICHHBIC OTPE3KH,
UCCJIe0BATH TEOMETPUIECKUM (TIepeMeIeHHE )

U GU3HYECKUl (CHUia) CMBICIIBI BEKTOPOB.

3HATh onpejieieHHsi CYMMBI U Pa3HOCTH BEKTOPOB,
YMHOKCHHSI BEKTOpA Ha YUCIIO, HCCJIeI0BATH
T€OMETPUYECKUN U (PU3UYECKUI CMBICIIBI TUX OTIepaIIUH.
PemaTh reoMeTpuUeCcKue 3aa91 C UCITOJIb30BAHUEM
BEKTOPOB.

PackjaapiBaTh BEKTOP 110 ABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnosib30BaTh CKasipHOE MPOU3BEICHIE BEKTOPOB,
BBIBOJIMTH €T0 OCHOBHBIEC CBOICTRBA.

BbIuncJasiTh CyMMY, pa3HOCTh M CKJIIPHOE MIPOU3BEICHHC
BEKTOPOB B KOOPIMHATAX.

IIpuMeHSATH CKaJISIPHOE MPOU3BEICHUE JIJIS1 HAXOXKICHUS
JUTHH H YTJIOB
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MIPUMEHEHUE
JUTSI HAX 0K ICHUS
JUTUH U YTJIO0B.
Pemenue 3amau

C IOMOUIBIO BEKTOPOB.
[IpumeHneHne BEKTOPOB

JUTSL peleHus 3a/1a4
buzuku

JlexapTOBbI KOOPIMHATHI
Ha IUIOCKOCTH

JlexapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEHUE NPSIMOIA.
YpaBHeHUE
OKPY>KHOCTH.
Koopaunatsl Touek
MIEPECECUCHUS
OKPYKHOCTH

U TIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
FEOMETPUYECKUX
3a1a4, MPAKTUYECKUX
3a7a4

OcBanBaTh NOHATHE PSIMOYTOJIEHON CUCTEMBI
KOOPAWHAT, IEKAPTOBBIX KOOPJIUHAT TOYKH.

BbIBOAMTH ypaBHEHUE NPSAMOU U OKPYKHOCTH.
BbiaeasiTh IOJHBIN KBaAPAT JJIs1 HAXO0KICHUS [IEHTPa

Y paauyca OKPY>KHOCTH I10 €€ YPaBHEHHUIO.

PemiaTh 3a1a41 Ha HAXOXKJICHUE TOYEK

MepECEUCHUS MPAMBIX U OKPY>KHOCTEN C IOMOIIBIO METOIA
KOOp/IMHAT.

Hcnoab3oBaTh CBOMCTBA yIIIOBOTO KO3(hduIineHTa npsmoin
IIPU PELICHUH 3314, JJIsl ONPEIEIICHUS] PACIIONOKEHUS
IPSIMOM.

IIprMeHATH KOOPUHATHI TPU PEIICHUN

reOMETPUYECKHUX U MPAKTUYECKUX 3a/1ad,

JUISl IOCTPOEHMSI MATEMATUUECKUX MOJICIICH

peanbHbIX 3a7a4 («METOJl KOOPAUHAT).

Mosb30BaTHCA U151 IOCTPOCHUS U UCCIIEIOBAHUN
IU(POBBIMH PECypPCAMH.

3HAKOMHMTBHCS C HCTOPHEH Pa3BUTHUS TEOMETPUN
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[IpaBusibHBIE
MHOTOYTOJIbHUKH.
JInvHa OKpy>KHOCTH

Y TUJIOIIA/Ib KpYyTa.
Brrancnenue mnomanen

[IpaBuiibHBIE
MHOT'OYTOJIbHUKH.
Yucmao n. JlnuHa
OKPY>KHOCTH, IyTH
OKPY>KHOCTH.
Pannannas mepa
yTJIa.

[Inomane kpyra,
CEKTOpa, CECTMEHTA

DopMyJTHPOBATH ONPEAECICHUE PABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTb UX AJIEMEHTHI.
IMosb30BaTHCHA MOHATUEM JJIMHBI OKPYKHOCTH, BBEJICHHBIM
C IOMOIIBIO NMPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, JJIMHY JyTU U PAJVaHHYIO0 MEPY YIJa.
IIpoBoauTh mepexoa OT paaAuaHHON MEpHI yIia

K IpajlyCHON 1 HA00OpOT.

Omnpenensith IwIonaab Kpyra.

BoiBoauth opmyJisl (B rpagyCHOM U paluaHHON Mepe)
IUISL IJTAH JTyT, TUIOIIAJEH CEKTOPOB U CETMEHTOB.
Bouruucasits mionmaau Guryp, BKIOYAIOMINX JJIEMEHTHI
OKPY>KHOCTH (Kpyra).

HaxoauTsh ruiomaay B 3ajiayax peajaibHOMN )KU3HU

JIBM>KEHUS TIIIOCKOCTH

[lonsaTue o nBMKEHUU
IJIOCKOCTH.
[TapainnenpHbIl
IIEPEHOC, TOBOPOT
[Ipumenenue

MIpY pEeIICHUH 3a/1a4

Pa30upaTte npuMepsl, WIUTIOCTPUPYIOLIUE TOHATHS
JBUYKCHUS.

DopMyJHPOBATH ONPEIEICHUSA NTaPAJLIEIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOW CUMMETPHHU.

BBIBOAMTE MX CBOKCTBA, HAXOAUTH HEIIOBUKHBIC
TOYKH.

HaxoauTh LIEHTPBI ¥ OCU CUMMETPUN TPOCTEUILINX
duryp.

IIpumeHsaTh napaaieabHbI IEPEHOC U CHMMETPUIO
IPU PElICHUU TeOMETPUUECKUX 3314 (pa3oupaTh
IPUMEpHI).

Hcnoab30BaTh 1151 IOCTPOEHUS U UCCIIEIOBAHUMN
1M pPOBbBIE PECYPCHI
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[ToBTOpenue, 0600IIEHNE,
CUCTEMATHU3AIUS 3HAHUU

[ToBTOpEHNKE
OCHOBHBIX [TOHSATUI

1 METOJOB KYpPCOB
7-9 KJ1accos,
o0o01IeHne

Y CUCTEMATU3alUs
3HaHuil. [Ipocreimue
FEOMETPUUYECKUE
burypsl u ux
cBorictBa. 3smepenue
FEOMETPUUYECKUX
BEJINYNH.
TpeyroapHUKHU.
[TapamiensHbie

Y [IEPIICHANKYJISIPHBIE
psIMBIE.
OKpyKHOCTb U KPYT.
I'eomerpuueckue
MMOCTPOCHUS. YTJIbI

B OKPY>KHOCTH.
Bniucannsie

Y ONTMUCAHHbBIC
OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimas

U OKPY>KHOCTb.

OnepupoBaTh NOHATHIAMU: DUTYpa, TOUKA, IPSMAasi, yroi,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN 1 PAaBHOCTOPOHHUI
TPEYTOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucCceKTprca U BbICOTa TPEYroJIbHUKA, MapaljIe]IorpaMmM,
poOMO, IpSIMOYTOJIbHUK, KBAJIpaT, Tpaneus; OKPY>KHOCTb,
KacaTellbHasl; paBeHCTBO U Mo00ue Guryp,
TPEYTOJIbHUKOB; MAPAILICIIBHOCTh U NEPIICHIUKYISIPHOCTD
NPAMBIX, YTOJ MEXIY IPSAMBIMU, CAMMETPHSI OTHOCUTEIIBHO
TOYKHU U MIPSMOM; NINHA, PACCTOSAHUE, BEJIMYMHA YTJIa,
IO b, IIEPUMETP.

HUcnoab3oBars (popMyJibl: IEPUMETPA U TUIOIIATN
MHOTOYTOJIbHUKOB, JINTMHBI OKPYKHOCTH U IUIOIIAINA KPyTa,
o0beMa IPSAMOYTOJIBLHOTO Mapajule/IeTunea.
OnepupoBaTh NOHATUAMU: TIPSMOYTOJIbHASI CHCTEMA
KOOPJMHAT, BEKTOP; UCMOJIb30BATh 3TH MTOHATUS

JUJIS1 TPEJCTABJICHUS TAHHBIX U PELICHUS 33]1a4, B TOM YHCIIE
U3 IPyTHX YICOHBIX MPEIMETOB.

PemaTh 3a1a4um Ha NTOBTOPEHUE OCHOBHBIX MOHSTHUH,
WJUTIOCTPALMIO CBSI3EM MEXKY PA3IMYHBIMU YACTSAMHU Kypca.
Boui0uparTs MeToa 1151 peLIeHUs 3aJauu.

PemaTh 3a1a4M 13 IOBCEIHEBHOM KU3HU
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YeTbIpexXyroJbHUKH.
Bniucannsie

Y OTHMCaHHbIE
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa
U Hayasa
TPUTOHOMETPHH.
Pemenue oOmux
TPEYTOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JBmxenus. [lomoOue.
Cummerpust.
[Lnomane.
Brruncienune
romaneit. I imomann
Mo1I00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI

HAa IJIOCKOCTH.
Bekropsl

Ha MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O I[TPOI'PAMME
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BeposATHOCTDL M CTATUCTHKA
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COIEPKXAHUE OBYYEHMUA
7 KIIACC

[IpeacraBieHre NaHHBIX B BHAE TaOJMUI, auarpamm, rpadukoB. 3anojHEHUE
Ta0JIUIl, YTCHHE U MOCTPOCHHUE JUarpaMm (CTOJOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB peanbHbIX MpoieccoB. M3BinedeHue uHbOpMaIMU U3 JUArpaMM
U TaOJIUII, UCTIOJIb30BAaHUE U UHTEPIIPETAIUS JaHHBIX.

OnucarenpHasi CTAaTUCTHUKA: CpeAHee apu(pMETHYecKoe, MeauaHa, pa3Max,
HauOOoJbIIIee U HAUMEHBIIIEE 3HAaUCHHs HA00pa YUCIIOBBIX JaHHbIX. [Ipumepsl citydaitHoM
U3MEHYUBOCTH.

Crny4daiiHbI{ SKCTIEpUMEHT (OTBIT) U clydaiiHOe coObITHE. BeposTHOCTH M yacToTa.
Poip MamoBepoOsSTHBIX U MTPAKTUYECKU TOCTOBEPHBIX COOBITHIA B MPUPOJIC U B OOIIECTBE.
MoHneTa 1 urpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepuinHa, pedpo. Crenens BepuuHbl. Yucio pedep U cymMMapHas CTEIEHb
BepivH. [IpencraBnenue o cBszHoctu rpada. Llenu u mukisl. [Iytu B rpadax. O6xox

rpada (diiepoB nyTh). [Ipencrasnenne 06 opueHTHpoBaHHOM Tpade. Permenue 3anau
C ToMoIIIbIo rpadoB.

8 KVIACC

[IpeacraBieHue JaHHBIX B BUAE TaOIHIL, AUATpaMM, I'pauKoB.

MHOX€eCTBO, 2JIEMEHT MHOKECTBA, IOJAMHO)KECTBO. Ornepauny HaJl MHOKECTBAMH:
oObeMHEHUe, nepeceyeHue, nomnojgHeHue. CBoMCTBa omepanuil HajJ MHOKECTBaMU:
[IEPEMECTUTENBHOE, COYETATENIBHOE, PACIIPEAECIUTENBHOE, BKIIIOUEHUS. Vcronp30Banue
rpaguuecKkoro MNpPEeACTaBICHUS MHOXKECTB MJI ONUCAHUSl PEAJbHBIX MPOLECCOB U
ABJICHUU, IIPU PEILIECHUU 3a1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHUE
YHCIIOBBIX HA0OPOB. JlnarpaMmMa paccenBaHus.

DneMeHTapHble cOOBITUS cllydaitHoro onbita. Ciaydaiinble coObITUA. BeposiTHOCTH
coObITH. OMNBITBI C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU. CIirydailHbIN
BbIOOp. CBSI3b MEXIy MaJOBEPOATHBIMH U IMPAKTHUYECKH JOCTOBEPHBIMU COOBITHUSMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa N1€PEBHEB: €AUHCTBEHHOCTh IyTH, CYIIECTBOBAHHME BHUCSYEH
BEPIIMHBI, CBSI3b MEXIY YHMCIOM BEpIIMH U 4ucioM pebdep. [IpaBuno yMHOXKEHUS.
Pemenue 3anay ¢ momoisio rpados.

[IpotuBomnosnoxueie coobiTus. [Juarpamma Ditnepa. O0beIMHEHUE U TIEpECeUeHUe
coObrTnii. HecoBmecTHbie cOOBITHSA. DOpMyna CIOXKEHHS BEPOSTHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [IpaBuno ymHoxenusi. HeszaBucumbie coObiTus. IlpencraBienue
DKCIIEPUMEHTAa B BHJE JepeBa. PemieHue 3a7ad Ha HAXO0XKIEHUE BEPOSITHOCTEM C
MIOMOMUIBIO JIEpEBa CIIy4YallHOIO SKCIIEPUMEHTA, TuarpaMm Jitiepa.
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9 KUIIACC

[IpencraBienne NaHHBIX B BUJIE TAaONUIl, AUarpaMm, rpadukoB, MHTEpHpETAIUs
JTaHHBIX. YTeHHEe U oCTpOeHUE TabuIl, AMarpamMmm, rpauKoB MO PeaibHbIM JaHHBIM.

[lepectanoBku u (daktopuan. CodyeTaHUss U YUCIO CcoueTaHUU. TpeyronbHUK
[Tackans. Pemenue 3aga4 ¢ UCTIOIB30BaHHEM KOMOMHATOPHKH.

I'eomerpuyeckas BeposATHOCTh. CiyuyaliHbIM BBIOOp TOYKM U3 (UTypbl Ha
MIJIOCKOCTH, U3 OTPE3Ka U U3 AYTHU OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heygaua. Cepusi ucnblTaHuil 10 nepBoro ycmexa. Cepus
ucnbiTanuii bepuynnu. BeposatHocTr cOOBITHH B cepyr UCTIBITAHUN bepHyuin.

CnyyaiiHas BeJIMYMHA U PpacOpelielICHHEe BepoATHOCTEW. MaremaTudyeckoe
oxuaanue u aucnepcus. [Ipumepbl MaTEMaTUUECKOTO OXKUIAAHUS KaK TEOPETUYECKOTO
CpPEIHEr0 3HAYCHUS BEIMYMHBI. MaTEMAaTUYECKOE OXKUJIAHUE U JTUCIEPCUS CITyYauHOU
BEJIMYMHBI «YHCIJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum.

[TonsTre o0 3akoHe OoJbIINX uncell. I3MepeHre BeposiTHOCTEN C TOMOIIIBIO YaCcTOT.
Ponb 1 3HaueHre 3aKk0Ha OOJIBIIMX YHUCEIT B PUPOJIE U OOIIIECTBE.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yJbTaThl OCBOEHHUS MPOrpaMMbl YYEOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Yutate uH(OpMaLMIO, TPEACTABICHHYIO B Tabmuuax, Ha JAMarpammax,
MIPEACTABIISATH JaHHBIE B BUJI€ TAOJIUL, CTPOUTDH AHMArpaMMbl (CTOJIOMKOBBIE (CTOJIOUATHIE)
Y KPYTOBBIE) [10 MACCUBAM 3HAYCHM.

OnuckIBaTh U MHTEPIPETUPOBATH PEATIbHBIE YUCIOBBIE aHHbIE, MPEICTABICHHBIE
B TaOJIMIIAX, HA AUAarpamMMmax, rpapukax.

Hcrons30BaTh 11 ONUCAHUS JAHHBIX CTaTUCTUYECKUE XapaKTEPUCTUKU: CPEaHEE
apupMeTnyecKoe, MeIMaHa, HanboJIbIllIee U HAUMEHbLIEE 3HAYEHUS, pa3Max.

WNwmetsb ipeicTaBiieHre O Cy4aifHOM M3MEHUYMBOCTH Ha MpUMeEpax IieH, (U3ndecKkux
BEJIMYMH, AHTPOIIOMETPUYECKUX IAHHBIX, UMETh MPEICTaBICHUE O CTATHCTHYECKOU
YCTOUYHUBOCTH.

[IpeameTHbIe pPE3yJbTaThl OCBOEHUSA NPOrpaMMbl Y4e€OHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

N3Bnekats 1 mpeoOpa3oBbIBaTh HHGOPMAITUIO, TPEICTABICHHYIO B BUJIE TaOJIHII,
auarpamM, rpauKoB, MPEJICTABIATh JaHHbIE B BUJIE TaOJIUII, TuarpamMM, rpauKoB.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTeNel: CPEHUX 3HAUECHU N
U Mep paccerBaHus (pa3Max, JUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM M YacCTOThI COOBITHH, B TOM YHUCIE
1o pe3yJibTaTaM U3MEpEeHU U HaOJII0ICHUH.

Haxonutb BEepOSTHOCTH CITy4ailHBbIX COOBITHI B OTBITAaX, 3HAsl BEPOSITHOCTU
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AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE€ B OIBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMU.

Hcnonp3oBaTh rpaduyeckue MOACIH: JIEPEBO CIIYYaWHOTO DKCIIEPUMEHTA,
auarpaMMbl DHjiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATHUSIMH: MHOXECTBO, IOAMHOXKECTBO, BBHITIOJHATH OTIEPAINH
HaJl MHOXKECTBaMH: O0BEAMHEHHE, TTIEPECECUCHHE, TOTIOJHEHNE, TIEPEUUCIIATh JIEMEHTHI
MHOKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonp3oBath Tpaduueckoe MPEACTaBICHHE MHOXKECTB M CBSI3CH MEXIY HUMHU
JUTSI OTIMCAHMS TIPOIIECCOB M SIBJICHHWM, B TOM YHCIIC MPH PEIICHHUH 3a7ad M3 APYTHX
y4eOHBIX MPEAMETOB M KypCOB.

[IpeameTHbIe pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl Y4YEOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce.

N3Bnekats U mpeoOpa3oBbIBaTh MUHGPOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHbBIX
HWCTOYHUKAX B BHUJIe TaOJuIl, Auarpamm, rpadukoB, MPEJCTABIAThL JTaHHBIE B BUJIC
Ta0JINIL, TUarpaMm, rpapuKoB.

Pemate 3agauM  OpPraHM30BaHHBIM  MEPEOOPOM  BApUAHTOB, a TaKKE C
HCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh onucaTenbHble XapaKTEPUCTUKH U1 MACCUBOB YHCIIOBBIX JTAHHBIX,
B TOM YUCJIE CPEAHUE 3HAYCHUS U MEPBI PACCEUBAHMSL.

Haxonuth 4acTOThl 3HAYEHUHM M YACTOTHI COOBITHSA, B TOM YHCIE TMOJb3YSCh
pe3yiabpTaTaMu NPOBEIECHHBIX U3MEPEHHUI U HAOIIOIEHUH.

Haxonutb BeposSTHOCTU CIIy4aWHBIX COOBITUN B M3YYEHHBIX OIBITaX, B TOM YHUCIIE
B OIBITAX C PAaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHUSIMU, B CEPHUSX HCIBITAHHMA
JI0 TIEPBOT0 yCIIeXa, B CEPUSAX UCHBITaHUN bepHyIu.

NmeTh npencraBieHue o CIIy4alHOW BETMUMHE U O PaCIpeICICHUN BEPOATHOCTEM.

Nmers mnpencraBieHHE O 3aKOHE OOJNBIIMX 4YHCENT Kak O IMPOSBICHUU

3aKOHOMEPHOCTH B CIIyYallHOM H3MEHYMBOCTH M O POJM 3aKOHA OOJIBIIUX YHUCEI

B MPUPOJIE U OOIIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue paznena |KonnuecTtBo OCHOBHOE CcOJIepKaHNE OCHOBHBIE BUIBI ACATEILHOCTH O0yYarOIINXCS
(TemnI) Kypca 4acoB
[IpencraBiienne TaHHBIX 7 [IpencraBienne TaHHBIX OcBauBaTth CIIOCOOBI MPEICTABICHUSA

B Tabnuuax. [lpakTudeckue
BBIYMCJICHUS IO TaOJIUYHBIM
na"HHeIM. M3BaeueHne

Y UHTEpIIpeTaIus
TaOJUYHBIX JAHHBIX.
[IpakTuueckas padora
«Tabnuup.

['padmueckoe
MpEACTABICHUE JAaHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX)
auarpamM. Urenue u
MOCTPOCHUE AUATPAMM.
[Tpumeps! nemorpadguueckux
Juarpamm.

[IpakTuaeckas pabora
«JlmarpamMmbD)

CTaTUCTHUYECKUX JJAHHBIX U YUCIOBBIX MAaCCUBOB
C TIOMOUIBIO TAOJIMI] U TUATPAMM C UCIIOIb30BAHUEM
AKTYaJIbHBIX U BOXKHBIX JIAHHBIX (JIeMorpaduyecKkue
JAHHBIE, TPOU3BOCTBO MPOMBIIIJIEHHOU

Y CEJIbCKOXO35IMCTBEHHOW MPOYKLUH,
0OIIIECTBEHHBIE U MPUPOJIHBIC SIBJICHUS).

N3yuaTh MeToabI paOOTHI C TAOIUYHBIMU

U TpaUUeCKUMU MPEACTABICHUSIMU JaHHBIX

C TIOMOLIBIO IU(PPOBBIX PECYPCOB B X0JI€
IPaKTUYECKUX padOT

OmnucarenpHas CTaTUCTHKA

Yucnossie HaOopbl. CpeniHee
apu(MeTHIECKOE.

OcBauBaTh NOHATHSL: YUCIIOBOM HaOOp, Mepa
LEHTPaJIbHOM TeHACHIIMHU (MEpa EHTPA), B TOM YUCTIE
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Menuana ynciaoBoro Habopa.
Y CcTONUMBOCTS MEUAHBI.
[TpakTuyeckas paboTa
«CpenHue 3HaUCHUS.
HauOombiiee n HauMeHbIIIEe
3HAYCHMsI YMCIIOBOTO Habopa.
Pa3max

cpenHee apudmeTruyeckoe, MeIMaHa.

OnuchbIBaTh CTATUCTUYECKUE JAHHBIE C TOMOIIBIO
CpenHero apu(pMeTHuecKoro U MeIuaHsbl.

Pemars 3aga4mn.

HM3yuyars CBOMCTBA CPEIHUX, B TOM YHUCIIC

C TIOMOIIBIO IUPPOBBIX PECYPCOB, B X0JI€
MPAKTUYECKUX padoT.

OcBauBaTh NOHATHUSA: HAUOOJIBIIIEE U HAUMEHBIIIEE
3HAYEHMS YUCIIOBOIO MAacCUBa, pa3Max.

PemaTh 3agaum Ha BEIOOP crioco0a ONucaHus
JTAHHBIX B COOTBETCTBUM C MIPUPOJON JTAHHBIX

Y LEJISIMUA UCCIIEN0BAHUS

CinyyaiiHasi "BMEHYMBOCTD

CityyaliHasi U3MEHYMBOCTD
(mpumepsr). Yactora
3HAYEHHI B MaCCHBE
JIaHHbIX. [ pynmupoBka.
I'mcrorpammel.
[IpakTuueckas padora
«CrnyyaitHas U3MEHUYHUBOCThHY

OcBauBaTh NOHATHSA: YACTOTA 3HAUCHUI B MACCUBE
JIAHHBIX, TPYNIIUPOBKA JIAHHBIX, THCTOTPAMMa.
CtpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
noAOMPAaTh MOJIXOASANIMN 1Iar TPyHITUPOBKH.
OcBauBaTthb rpaguuecKkue npeAcTaBiIeHUs pa3HbIX
BUJIOB CJIy4aHOW U3MEHYMUBOCTH, B TOM YHCJIIC

C TIOMOIIIBIO ITU(POBBIX PECYPCOB, B XOJI€
IPaKTUYECKON padOThI

Brenenue B Teopuro rpadoB

['pad, Bepimna, pedpo.
IIpencraBienue 3agaun

c moMoIikto rpada. CreneHpb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucino pedbep u cymmapHast

OcBauBath NOHATHSA: Tpad, BepiirHa rpada, pedpo
rpada, cTerneHb (BaJIECHTHOCTh BEPIIIUHBI), 1ICTIh

U 1UKIL

OcBauBaTh NOHSATHS: TIYTh B rpade, SIIepOB MyTh,
00xop rpada, OpMEeHTUPOBAHHBIHN rpad.
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CTEIeHb BepiuH. [lenb

u 1uki. [1yTs B rpade.
[TpencraBneHme O CBI3HOCTH
rpada. O6xox rpada
(2iJIepOB MyTh).
[IpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

Pemarhb 3a1a4u HAa ITIOMCK CYMMBI CTENIEHEN BEPIIUH
rpada, Ha mouck o6xoja rpada, Ha MOUCK MyTeH

B OPUEHTUPOBAHHBIX Ipadax.

OcBauBaTh c1OCOOBI IPECTABICHUS 3a1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPYTUX
IPEIMETOB C MOMOUIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKUE LENH, PYHKINOHAIbHBIE
COOTBETCTBHS) Ha IpUMeEpax

BeposiTHOCTB M yacToTa
CIIy4ailHOTO COOBITHUS

City4aiiHbIN OTIBIT

U Ciy4yaiiHOe COOBITHE.
BeposTHOCTB M yacToTa
coObITHsi. Poib
MaJIOBEPOSITHBIX

Y TIPAKTUIECKH JJOCTOBEPHBIX
COOBITHI B IPUPOJIC

u B obmiectBe. MoHeTa

Y UTpaJIbHast KOCTh B TECOPUH
BEPOSITHOCTEM.
[IpakTuaeckas padbora
«YacrtoTa BBITIAZICHUS OpJIay

OcBauBaTh NOHATHSA: CITyYANHBIA OMBIT

U Clly4yailHO€ cOOBITHE, MAJIOBEPOSITHOE

U MPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuaTh 3HaYMMOCTH MAJIOBEPOSTHBIX COOBITUMN

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPaAX
(aBapuM, HECUACTHBIE CITy4aH, 3al1UTa IEPCOHAIIBHON
uH(opMaiim, nepenayda JaHHbIX ).

N3yuyaTh poip KIIACCUYECKUX BEPOSITHOCTHBIX
Mojienel (MOHeTa, urpajibHas KOCTh) B TEOPUU
BEPOSATHOCTEM.

Ha6.roaaTh U M3y4aTh 4acTOTY COOBITUM B MPOCTHIX
HKCIIEPUMEHTAax, B TOM YHCJIE C TOMOMIbIO IIU(POBBIX
PECYpPCOB, B X0OJI€ MPAKTUYECKON pabOThI

O00011eHue,
cucTeMaTHu3alys 3HaHUM

IIpencraBneHue TaHHBIX.
OnwucarenbHas CTaTUCTHKA.
BeposTHOCTS CitydaitHOTO
COOBITHS

IToBTOPATH N3YUEHHOE U BICTPAUBATH CUCTEMY
3HAHUH.

Pemars 3aga4u Ha NPEACTABICHUE U OMTUCAHUE
JIAHHBIX C TIOMOILBIO U3YYEHHBIX XapaKTEPUCTHUK.
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OO0cyxaaTh NpuUMepbI CIIyYailHBIX COOBITHH,
MaJIOBEPOSTHBIX U ITPAKTUYECKH TOCTOBEPHBIX
CIIy4alHBIX COOBITHIA, X POJIH B IPUPOJIE U JKU3HU
YeJI0BEKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34

86




8 KVIACC

HanmeHnoBanue pasnena (Konmdectso OCHOBHOE COfEpKaHUE OcCHOBHBIE BUJIBI IEATEIBHOCTH O0YYaIOIIHUXCSI
(Temsl) Kypca 4acoB
IToBTOpEHME Kypca 4 IIpencraBieHne TaHHBIX. IToBTOPATH N3y4EHHOE U BBICTPAUBATH CUCTEMY
7 Knacca OnucarenpHas CTaATUCTHKA. 3HAHUM.
CiyvaiiHast ©'3MEHUYHUBOCTb. Pemars 3aqa4m Ha IpeACTABICHUE U ONIMCaHUE
Cpennue unciaoBoro Habopa. JAHHBIX C IIOMOILbIO U3YUYEHHBIX XapaAKTEPUCTHK.
CrnyyaiiHble COOBITHS. Pemiars 3a1a4u Ha IPEACTABICHHUE TPYIIITUPOBAHHBIX
BepoATHOCTH 1 4aCTOTHI. JAHHBIX U ONMCAHUE CIy4YalHOW U3MEHUYUBOCTH.
Kiaccnueckue monenu Pemiars 3aga4m Ha onpeAcIeHUE YaCTOTBI
TEOPUU BEPOSTHOCTEN: CITly4aliHbIX COOBITUH, 00CYKIEHUE IPUMEPOB
MOHETA U UTPAIIbHASI KOCTh CIIy4ailHbIX COOBITUH, MaJIOBEPOSITHBIX
Y MIPAKTUYECKH JTOCTOBEPHBIX CITyYalHBIX COOBITHIA,
UX POJIY B IPUPOJIE U )KU3HU YEJIOBEKA
OrnuncarenpHas CTATUCTHKA. 4 Otkionenus. [lucnepcus OcBauBaTh NOHATHSA: JUCIIEPCUS U CTAHIAPTHOE
PaccenBanue nanHbIX YK CIOBOTO Habopa. OTKJIOHEHUE, UCIIOIB30BaTh ITH XAPAKTEPUCTUKHU
CrangapTHOE OTKIIOHEHUE JUISL OTIMCAHUSI pACCEUBAHMS TAHHBIX.
YHICIOBOT0 Habopa. BoiaBurath runore3bl 00 OTCYTCTBUU WU HAJTUYUH
JlnarpamMmsbl paccenBaHus CBSI3M 110 JUarpamMMaM pacCEeUBaHUs.
CTpouTs 1HarpamMmel paccenBaHUs 110 UMEIOIIMMCS
JTAHHBIM, B TOM YHUCJIE C TOMOIIIBIO KOMIIBIOTEPA
MHoxecTBa 4 MHoXkecTBO, TOAMHOXKECTBO. | OcBauBaTh NOHATHA: MHOKECTBO, JJIEMEHT

Onepanuu

MHOKECTBA, IIOAMHOXKCCTBO.
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HaJl MHOKECTBAMMU:
0o0OBbEeIMHEHNE, IEPECEUCHNE,
JIOTIOJTHEHHUE.
CaolicTBa oneparui
HaJl MHOKECTBAMM:
NEPEMECTUTEIBHOE,
COYeTaTeNbHOE,
pacIpenenuTeNnbHOE,
BKJIFOUECHUSI.
['pacmueckoe
NPEJCTABICHHUE
MHO>KECTB

BbInOJHATH OnepanMy HaJl MHOKECTBAMM:
00BbEIMHEHNUE, IEPECEUEHNUE, T0IIOJTHEHHE.
Hcnosb30BaTh CBOMCTBA: NIEPEMECTUTENBHOE,
COYETATENIbHOE, PACTIPEACIIUTENBHOE, BKIFOUCHHS.
Hcnoab3oBath rpaduueckoe npeacTaBlieHue
MHOKECTB IIPH OIIMCAHUU PEAIBHBIX MPOLECCOB

Y SIBJICHU, IPH PEILICHUH 331a4 U3 IPYTUX YYeOHbIX
IIPEIMETOB U KypPCOB

BeposiTHOCTE cityyaliHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnyyaitabie cOOBITHS.
biaronpusrcryomue
AJIEMEHTapPHBIE COOBITHUSI.
BepostHOCTH COOBITHIA.
OnBITH ¢ PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMU COOBITHUSMHU.
Crny4alinbiii BEIOOD.
[IpakTuueckas pabora
«OMBITHI

C PaBHOBO3MOXHBIMHU
AJIEMEHTaPHBIMU
COOBITUSIMIDY

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Cily4aiiHO€ COOBITHE KaK COBOKYITHOCTD
OJIarOMPUATCTBYIOIINX YJIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOYHBIC dJIEMEHTAPHBIC COOBITHS.
PemiaThb 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHI TIO BEPOSITHOCTSIM JIEMEHTAPHBIX COOBITUI
CIIy4alHOrO OMbITA.

Pemarb 3a1a4m Ha BBIYMCIICHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCTIE

C TTOMOIIIBIO KOMITBIOTEPA.

IIpoBOAUTH ¥ M3y4aTh ONBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSMU
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(C MCTIOJB30BAHMEM MOHET, UTPATIBHBIX KOCTEH,
JIPYTUX MOJIeiei) B X0/1€ PAKTUUYECKOUN padoThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb ITyTH,
CYIIECTBOBAHHE BUCAYECH
BEPILUHBI, CBSI3b MEKIY
YUCIIOM BEPIIUH U YHCIOM
pedep. [IpaBuiio ymMHOXKEHUS

OcBauBaTh NOHATHA: IEPEBO Kak rpad Oe3 nukia,
BHCsYas BeplIMHa (JIUCT), BETBb JEPEBA, MMyTh

B JIEpeBE, JUAMETP JIEPEBa.

HN3yuaTs cBOliCTBA JIepeBa: CYIIECTBOBAHNUE BUCSUYECH
BEPUIMHBI, €AUHCTBEHHOCTDh IIyTH MEKY IBYMs
BEpUIMHAMHU, CBSI3b MEXKAY YMCIOM BEPIIMH U YHCIOM
peoep.

Pemiars 3a1a4u Ha TOUCK U IEPEUNCIICHUE Ty TEN

B JIEpeBE, ONPEICICHNUE YK CIla BEPLINH UIN pedep

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UHUCIIC

C IPUMEHEHUEM TPABUIIA YMHOKECHUS

Cnyyaitnbie cOOBITUS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Ounepa.
OObenuHEHNE U TIepeceueHue
coosiTuil. HecoBmecTHbIE
coObiTus. opmyna
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuiio yMHOKEHUA
BEPOSATHOCTEN.

VY ciioBHas BEPOSITHOCTb.
HezaBucumebie coObITHS.
IIpencraBnenue

OcBanBaTh NOHATHS: B3AUMHO MPOTHUBOMOJIOKHBIC
COOBITHSI, OTIEpallUU HAJl COOBITUSIMU, 0ObETMHEHUE
U TIepeceueHue CoOObITUH, Auarpamma Jiiniepa
(Diinepa—BeHHa), COBMECTHBIE M1 HECOBMECTHBIEC
COOBITHS.

N3yyats TeopeMbl O BEPOITHOCTH O0BETUHECHUS
JIBYX COOBITH ((pOPMYITBI CIIOKEHUS BEPOSITHOCTEH ).
Pemars 3a1a4u, B TOM YnCIie TEKCTOBBIE 33]]a4U
Ha OmnpejesieHUEe BEPOSTHOCTEH 00beAUHEHUS U
repeceueHusi COOBITUI ¢ TIOMOIIBIO YHCIIOBOM
npsAMoii, nuarpamm Ditsiepa, GOpMyJIbl CII0KEHUS
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CIIy4alHOT' 0 dKCIIEPUMEHTA
B BUJIE JIEpeBa

BEPOSITHOCTEM.
OcBauBaTh NOHATHS: IPABUIIO YMHOKECHUS

BGpOHTHOCTeﬁ, YCJ10BHAsA BEPOATHOCTDb, HC3aBUCHUMBIC

COOBITHS IEPEBO CIYYANHOTO OMbBITA.

N3yuats cBoiicTBa (ONpeiesieHns ) HE3aBUCUMBIX
COOBITH.

PemaThb 3a1a4u Ha onpeieICHUE U UCTI0JIb30BaHUE
HE3aBUCUMBIX COOBITHH.

PemaThb 3a1a4m Ha TOMCK BEPOSTHOCTEHN, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJIb30BaHUEM JIepEBA
CIIy4alHOIO OIbITA

O060011eHue,
cucTeMaTHh3alus 3HaHUI

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTUKA.
['padri. BeposiTHOCTH
CITy4aiHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKHU

IToBTOPATH N3YUEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

Pemiathb 3a1aum Ha NpeACTABICHUE U ONUCAHUE
JIAHHBIX C TOMOII[BIO U3YUYEHHBIX XapaKTEPUCTHK.
Pemars 3agaun ¢ npuMeneHueM rpados.

Pemathb 3aga4m Ha HAX0XKJACHUE BEPOSTHOCTH
CITy4aiHOTO COOBITHS 110 BEPOSTHOCTSM
AJICMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSMH.
Pemarp 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
00BbETMHEHUS M TIEPECCUCHUS COOBITHI, B TOM YHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuIeCKuX
MPEJICTABICHUI U JE€pEBa CIIy4YalHOTO OIbITA.
Pemarsp 3a1auu Ha IepeynCICHNE KOMOMHAIIHMA
(uncia nmepecTaHoOBOK, YUCJIa COUCTAHUH),
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Ha HaAXOXICHUC BepOHTHOCTei’I COOBITUH
C IPUMCHCHUCM KOM6I/IHaTOpI/IKI/I, B TOM 4YHCJIC
C UCII0JIb30BAHUCM TPCYI'OJIbHHUKA [Tackams

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34
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9 KVIACC

Omnepanuu HaJl COOBITUSIMHU.
He3aBucumocTts cOOBITHIA

HaumenoBanue paznena |Kosmmdectso OcHoBHOE conepkaHue OCHOBHBIE BU/IbI JEATEIBHOCTH O0YYarOIINUXCSI
(Temsl) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBnenne TaHHBIX. IHoBTOPSATH N3YUEHHOE U BBICTPANBATH CHCTEMY
8 KJlacca OnucarenbHas CTaTUCTUKA. 3HAHUU.

PemiaTh 3a1a4u Ha IPE/ICTABIICHUE U ONTMUCAHUE
JIAHHBIX.

PemiaTh 3agaum Ha HAXO0XKEHNUE BEPOSTHOCTEMN
00bETMHEHUS U TIEPECEUCHUsS COOBITHI, B TOM YHCIIC
HE3aBHUCHMBIX, C UCIIOJIb30BaHUEM Irpad)MueCKuX
MPECTABICHUN U JEPEBA CIYYAMHOTO OIBITA.
PemaTtp 3a1a4u Ha IEpEYMCIICHUE KOMOMHAIIUMA
(4uclia mepecTaHOBOK, YKMCIIa COUYETAHUM ),

Ha HAXOXJCHUE BEPOATHOCTEN COOBITUM

C IPUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJIE

C UCMOJIb30BaHUEM TpeyToJibHUKa [lackans

DneMeHTbl KOMOMHATOPUKHU

ITepecranoBku. @akTopuall.

CoueraHus ¥ YUCIIO
coueTaHuil. TpeyrojbHUK
ITackains. IlpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEN

C UCIOJIb30BaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUSI, YIIOPsAI0UEHHAas rapa, Tpoiika 00bEKTOB,
NepecTaHOBKa, (paKTOpUa YUCIa, COYETaHUE, YUCIIO
cOoYeTaHui, TpeyrojbHUK [lackans.

Pemiarhb 3a1a4u Ha IEPEYUCIICHUE YITOPSAIOYECHHBIX
1ap, TpOeK, EPEUUCICHUE IIEPECTAHOBOK

Y COYETAHUU IIIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOWHATOPHBIX (PYHKITUH
AIEKTPOHHBIX TAOIUI»

Pemath 3a1aun Ha TIPUMEHEHHUE YMCIIa COYeTaHU N

B ajreOpe (COKpallleHHOEe YMHOXEHHUE, OMHOM
HprotoHa).

Pemartp, npuMeHsisi KOMOMHATOPHKY, 3a7a9d

Ha BBIYUCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C TIOMOIIIBIO
AIIEKTPOHHBIX TAOJIUII B XOJI€ MPAKTUYECKON pabOThI

['eomeTpuyeckas
BEPOSITHOCTh

I'eomerpruueckas
BEPOSATHOCTh. CITyqailHbIi
BBIOOP TOUYKH U3 QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBauBaTh NOHSTHE TCOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a41 Ha HAXOKJICHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KPYTa, OTPE3Ka WIH JyTU
OKPY>KHOCTH, YUCIIOBOTO IMPOMEKYTKA

Ucneitanus bepryium

Ucneitanue. Ycnex

u Heynada. Cepus
WCTIBITAHUH 10 TIEPBOTO
ycnexa. Mcnibiranust
bepnysu. BepositHocTH

COOBITH B CEpUU UCTILITAHUIN

bepnymmu. [IpakTnueckas
pabora «cnprranus
bepnymm»

OcBauBaTh NOHATHS: UCIIBITAHNE, JIEMEHTAPHOE
coObITHE B UCTIBITAHHUH (YCIIEX U HEyaua), CEpHsl
VCIIBITAHUN, HACTYILICHHUE IIEPBOr0 ycrexa
(Heymauu), cepust ucnbiTanuii bepuymm.
Pemath 3agaum Ha HaX0XKIEHUE BEPOSTHOCTEN
cOOBITHH B CEpUU MCTIBITAHUI 10 IEPBOTO yCIIEXa,
B TOM YHCJI€ C IPUMEHEHHEM (POPMYIIbI CyMMBI
reOMETPUYECKOU IIPOTrPECCUM.

Pemats 3apa4m Ha HAXOXKICHUE BEPOSTHOCTEN
AJIEeMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUMA
bepHyim, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPENEIICHHOTO YUCJa YCIIEXOB B CEPUU UCTIBITAHUI
bepnyiun.

HN3yuaTthb B X0/1€e NPAKTUYECKOH padoThI,
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B TOM YHCJI€ C TIOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnymm

Cnyyaiinas BeIu4rHa

Crny4aiiHast BeTuunHa

U pacrpeacicHue
BEPOSITHOCTEM.
MaremaTnieckoe 0KuJaHue
Y IUCTIEPCHUS CITyHalHOMN
BeJIMYUHBL. [[pumMepbl
MaTeMaTU4eCKOr0 OKUIaHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYUHBI.

[TonsiTe 0 3aKOHE OOJBITUX
yucei. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [pumeHeHne 3akoHa
OOJIBIIIUX YUCET

OcBOMTH NOHATHS: CITyYailHAs BEIIMYNHA, 3HAYCHUE
CIy4aillHOW BEJIMYMHBI, PACIPECICHUE
BEPOSITHOCTEM.

N3y4yars 1 00CyKAaTh IPUMEPHI JUCKPETHBIX

Y HETIPEPBIBHBIX CITyYalHBIX BEJIUYUH (POCT, BEC
YeJIOBEKA, YACIIEHHOCTh HACEJICHHUS, APYTHE
V3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTaTUCTUKH ), MOJIETIbHBIX CITyYalHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(OpocaHue MOHETHI, UTPATTLHOM KOCTH, CO CITy4YaitHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSI: MATEMATUYECKOE OKUIAHNE
CIIy4alHOU BEJIMYMHBI KAK TEOPETUUECKOE CPESHEE
3HAYCHUE, JUCIIEPCHUS CIyYalHOWU BEJIUYUHBI KaK
aHaJIor AMCIEPCUN YUCIOBOIO Habopa.

PemiaTs 3a1a4u Ha BBIYMCIIEHUE MATEMATUYECKOTO
0XKHUJIAHUS Y JTUCIIEPCUU TUCKPETHOW CIIyYalHOMN
BEJIMYUHBI 10 33JTaHHOMY PaCIpPEICIICHUIO, B TOM
YHUCJIE 33]1a4, CBSI3aHHBIX CO CTPAaXOBAaHUEM

U JIOTEPESIMHU.

3HAKOMUTBHCS C MATEMATUYECKUM OKUIAHUEM

Y IUCTIIEPCUEH HEKOTOPBIX PaCIpEAeICHUI, B TOM
YHUCJIC paCIPEAECTCHUS CTYYalHOW BEIMUUHBI «UUCIIO0
YCIIEXOB» B CEPUU UCIBITAaHUN bepHyum.
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N3yuyaTh 9acTOTy COOBITHS B TIOBTOPSIFOIITIXCS
CJIyYaifHBIX OTIBITAX KaK CIyYalHYIO BETHUUHY.
3HAKOMHUTBCS C 3aKOHOM OO0JIbIINX yuce (B popme
bepuynm): mpu O0JIBIIIOM YHCIIC OTIBITOB YacTOTa
COOBITHS OJTM3KA K €r0 BEPOSTHOCTH.

PemaTh 3a1a4un Ha U3MEPEHHUE BEPOSITHOCTEH

C TIOMOIIBIO YaCTOT.

OO0cy:kaaTh poJib 3aKOHA OOJIBIITUX YUCEIT

B 000CHOBAaHHMH YaCTOTHOTO METO/1a M3MEPEHUS
BEPOSATHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIINX YKCEI KaK TPOSBIICHHE
CTATUCTUYECKON YCTOMYMBOCTU B U3MEHUYMBBIX
SIBJICHHSIX, POJTb 3aKOHA OOJIBIIIAX YHCEIT B TIPUPOIC
U B )KU3HU YEIOBEKa

O060011IeHNE, KOHTPOJIb 10 [IpencraBieHre TaHHBIX. IHoBTOPATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
OnucarenbHast CTATUCTHKA. 3HAHUU.
BepoaTHOCTh CilydaliHOTO Pemiarsb 3a1a4u Ha IPEACTABICHUE U ONTMCAHKE
COOBITHSA. DJIEMEHTbI JAHHBIX.
xoMOuHaropuku. Citydaiiiele | PemaTh 3a1auu Ha HAX0KICHHE BEPOSITHOCTEH
BEJIMYMHBI U paclpeiesieHuss | COOBITHIA, B TOM YHCIIE B OTIbITax
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU,
BEPOATHOCTEH OOBEAMHEHUS U TIEPECCUCHMUS
COOBITUH, BBIUUCIISATH BEPOSITHOCTU B OMBITaX
C CEpUSMMU CIIyYaWHBIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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