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COAEPKXAHUE OBYUYEHUA
5 KUIACC

HarypaJjibHble ync/ia U HYJIb

Hatypanbnoe umcnmo. Psn HatypanpHbix uuncen. Ywcmo 0. H3oOpaxenue
HaTypaJIbHBIX YUCEJ TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOIA.

Ilo3nnmMoHHasg cucremMa CUMCIEHHA. Pumckas Hymepanus Kak IpHUMeEp
HEIO3ULMOHHON CUCTEMBI CUMCIICHHMSI. [{ecaTryHas cucTeMa CUUCIICHHUS.

CpaBHEHHME HATypalbHBIX 4YHMCEJ, CPaBHEHHE HATypPaJbHBIX YHUCEI C HYJIEM.
Crioco6sb1 cpaBHeHUs. OKpyTiIeHUE HATYyPAIbHBIX YHCEL.

CrnoxxeHre HaTypalbHBIX YMCEN, CBOMCTBO HYJS NP CIOXEHUU. BelunTanue kak
neiicTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYypaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHMIBI TPU YMHOXEHUHM. JleneHue kak JelcTtBue, OOpaTHOE YMHOXKEHHIO.
KomnoHeHThI elicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynbTara apudMeTH4ecKoro
nevictBus. IlepeMecTutenbHOE M COYETATEIBLHOE CBOWCTBA (3aKOHBI) CJIOXKECHHUS U
YMHOKEHUSI, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3zoBanne OyKB s 00O3HAUYEHHsS] HEU3BECTHOTO KOMIIOHEHTA W 3allUCH
CBOMCTB apr(METUUYECKUX JTCUCTBUH.

JlenuTenu U KpaTHBIE YKCIIA, Pa3IoKEHUEe Ha MHOXuUTenu. IIpocTeie n cocrtaBHbIe
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

Crenenp ¢ HaTypaJIbHBIM ITOKa3aTeJIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
CJIaraeMbIX.

UucnoBoe BbIpakeHHE. BpIUNCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUU, MOPSIAOK
BBIIIOJIHEHUS JNEeUCTBUU. VCHONBb30BaHME NPU BBIYMCICHUAX IEPEMECTUTENIBHOIO M
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI M YMHOXEHUS, PacHpeleauTeIbHOIO
CBOMCTBA YMHOKECHMUS.

podu
IIpencraBienne o ApoOU Kak crocoOe 3armmucH 9acTh BeIUMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBunbHble U HempaBWibHBIE ApoOH. CmenranHas apoOb, MpeACTaBICHUE
CMEIIaHHOW ApoOHM B BUAE HENMPaBUIBHOM APOOM W BBIAEICHHE LEIOW YacTH 4YMciia
U3 HempaBWIbHOU NpoOu. M3o0pakeHwe apoOeil TouykamMu Ha YHCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO Apodu. Coxpamienue apoOei. IlpuBegenue npoOu K HOBOMY
3HaMmeHatenno. CpaBHEHUE APOOEH.

CnoxxeHrie W BBIUMTAHHE IpoOed. YMHOXEHWE M JieJieHue npoOeid, B3anmMHO-
obOpatHble qpodu. HaxoxkaeHne 9acT 1e0T0 1 1EJI0T0 110 €ro YacTH.

Hecstuunas 3amuch apoOeit. IlpencraBieHue necsaTUYHOM JpoOW B BHIE
OObIKHOBEHHOU. M300pakeHne AECATUYHBIX ApPOOEH TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHeHHE JECATUIHBIX APOOCH.

ApudmMernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0sSMU. OKpyTIIEHUE NECATUYHBIX
JpoOeH.



Penienne TeKCTOBBIX 3a1a4

Pemenre TEKCTOBBIX 3a7a4 apu(PMETHISCKUM CIOCOOOM. PereHue mormyeckmx
3amad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Vcmolsib3oBaHMe
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemienue 3aga4, cogepkaiiux 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHHE, II€HA, KOJUYECTBO, CTOMMOCTh. EIWMHUIIBI W3MEpPEHUs: MaccChl,
00béMa, 1IeHbI, PACCTOSIHUS, BpeMEHH, CKOpOCTU. CBA3h MKy CAMHUIIAMH W3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemienne 0oCHOBHBIX 3aj1a4 Ha APOOH.

[IpencrapiieHue TaHHBIX B BUE TaOJMII, CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpust

Harnsanuele npencraBienus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YTOJI, IOMaHasl, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT. YT0J. [IpsMOM, OCTpBIM, Tynou
Y Pa3BEPHYTHIN YTIIBI.

JInuHa OTpe3Ka, METPUYECKHME €IWHHULbI UIMHBL. JJIMHA JOMaHOM, NEpUMETp
MHOTI'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C HOMOIIBIO TPAHCIIOPTUPA.

Harnsnaele mnpencrtaBiaeHuss o0 (Qurypax Ha IUIOCKOCTA: MHOTOYTOJIbHUK,
IpSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK, O PABEHCTBE QPUTYD.

N3o0paxkenne ¢uryp, B TOM uucie Ha kietdato Oymare. Iloctpoenue
KOH(Urypanuii U3 4yactei mpsMoil, OKpyKHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTOW Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomans NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJIBHUKOB, B TOM 4Hclie (Uryp, U300pakEHHBIX Ha KieTdyaToll Oymare.
EnvHUIE n13MEpeHns TI0NIaIu.

Harnsnaele mpencraBieHus O MNPOCTPAHCTBEHHBIX (UTypax: MNPSMOYTOJIbHBIN
napajuienenunesn, ky0, MHOrorpaHHuku. M3o0pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamnenenunena. Coznanue Mozesieid MHOTOTPaHHUKOB (M3 OymMary,
MIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHUAIIOB).

O0BEM PSAMOYTOJIBHOTO Tapajiiesienurnena, Kyoa. Enuauiipl usmepenus: oobéma.

6 KJIACC

HarypaJjbHble yucia

Apudmernueckre AEUCTBUS € MHOTO3HAYHBIMH HATYPAIbHBIMH YHUCIIAMHU.
UucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCTIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
IPY BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CIOXKEHUS U
YMHOXKEHUS, PacHpeaeIUTeIbHOIO CBOMCTBA YMHOXEHUSI. OKpYIrJe€HHUE HaTypajbHbIX
YHUCEJL

JlenuTenu ¥ KpaTHbIE YKciia, HAMOOBIITUN OOIIHM IeTUTeNb U HauMEHbIIee ol1iee
KpaTHoe. JleauMOoCTh CyMMBbI M POU3BeAEHUS. JleeHrne ¢ OCTaTKOM.



Jpodu
OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOWCTBO JpoOM, COKpalieHue apoOei.

CpaBHeHue U ynopsnouMBaHue ApoOeil. Pemienuwe 3agad Ha HaxoOXJEHUE YacTH
OT WEJOr0 W IEeJOoro mo ero dvactu. JI[poOHOe dYMCIO Kak pe3yJbTaT JeJICHUS.
[IpencraBnenne necaTHUHON ApoOM B BUIE OOBIKHOBEHHOW APOOM M BO3MOKHOCTH
NPEJICTaBICHUS OOBIKHOBCHHON IpoOW B BHIE NECATUYHOH. JlecsTmuHbIe NpoOH U
METpUYECKass cucreMa Mep. ApudMeTHdecKre IEUCTBUS W YHCIIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMH U JCCSITHUYHBIMH JPOOSIMH.

OtHomienue. Jlenenue B JaHHOM OTHollleHuU. Macira0, nponopuus. [Ipumenenue
MIPOTIOPITUH TPU PEIICHUH 3a/1a4.

[TonsiTe mporieHTa. BEIMHCIeHWe MPOIEHTa OT BEIMYMHBI M BEIWYUHBI MO €€
NPOIEHTY. BBIpakeHHWE TMPOIEHTOB NECATUYHBIMU JpoOsiMu. Pemenune 3amad
Ha TIPOIICHTHI. BeIpakeHne OTHOIIICHUS BEJTUYHMH B TIPOICHTAX.

ITost0:kMTENBHBIC M OTPULATEIbHBIC YHCJIA

[lonoxxutenbHple W oOTpUUATenbHble uyucna. Llensle ymcna. Moayns 4wmcia,
reoMeTpuyecKas HHTepIpeTanus MoayJis yncia. M3o0paxeHnue uncen Ha KOOpJUHATHON
npsimoi.  Yucnosble mpomexyTku. CpaBHeHHe uMcen. Apudmernyeckue IeHCTBUS
C MOJIOKUTEIbHBIMU U OTPULATEIbHBIMHA YUCIAMHU.

[IpsMoyrosnbHas cucTeMa KOOpAMHAT Ha INIOCKOCTH. KoopauHartel TOYKH
Ha IUIOCKOCTH, aOcuucca u opauHarta. [loctpoeHune Touek U Guryp Ha KOOpIAMHATHOU
IUIOCKOCTH.

BykBeHHbIE BBIPAKEHUSA

[IpumeHeHne OyKB aJis 3allMCH MaT€MAaTUYECKHX BBIPAKEHUNA U MPEIJIOKEHUU.
CpoiictBa apudMeTnueckux JAeHCTBUNA. byKBEHHBIC BBIPAKCHHS U  YHCJIOBBIE
IIOZCTAaHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyinbl, GopMysbl MEpUMETpa M IJIOLIAAU MPAMOYTOJIbHUKA, KBajapaTa, o0bEma
napajiesnienunena u Kyoa.

PemieHune TeKCTOBBIX 33124

Pemienne TeKCTOBBIX 3ahad apu(METHUYECKUM CIIOCOOOM. PellieHne JoTHMYecKux
3amad. Pemenue 3amau nepebopoM BceX BO3MOKHBIX BapUaHTOB.

Pemenue 3agay, coaepxaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEeMsl, pacCTOsIHUE, 1IeHa, KOJIMYE€CTBO, CTOUMOCTD, POU3BOAUTEILHOCTD, BpeMs, 00BEM
paboTel. EquHuILBI U3BMEPEHUsS: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKIy €IMHUIAMHA U3MEPEHHUSI KaXK10M BETUYUHBI.

Pemienue 3amay, CBSI3aHHBIX C OTHOIIEHHWEM, MPOIMOPIIMOHATHHOCTHIO BEIUYMH,
MIPOIICHTAMH, PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOH M IIPOIICHTHI.

Onenka © TPUKUIKA, OKpyriaeHue pesynbTata. CocTaBiieHne OYKBEHHBIX
BBIPAKEHUM 10 YCJIOBUIO 3a]a4H.

IIpencraBierre JaHHBIX C IOMOINBIO TaOmwmm W guarpamMm. Cronbuartbie
JarpaMMBbl: YTEHHE U MOCTpoeHUe. UTeHNE KPYTOBBIX JUArPaMM.



Harasgnas reomerpust

Harnsnusie npencraBnenus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHOE pacronokeHue IByX INPsSMBIX Ha IUIOCKOCTH, MapajuIeNIbHBIE MPSMBIE,
NEPIEHIMKYJISIPHBIE ITpsiMble. I3MepeHne pacCTOsIHUM: MEK Ty ABYMsI TOUKaMH, OT TOUKU
J10 TIPSIMOM, JUIMHA MapIIpyTa Ha KBapaTHOU CETKeE.

N3mepenre © TNOCTPOEHUE YIJOB C MOMOIIBIO TpaHCHopThpa. Buniel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIBHBIN, TYIOYTOJIbHBIA, PABHOOEIPEHHBIH,
PaBHOCTOPOHHUU. UeThIpEXYTOIBHUK, IPUMEPHI YETBIPEXYTOJIBHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, jauaroHaneil. M3o0paxeHue
TeOMETPUUECKUX (PUTyp Ha HEJIMHOBAaHHOW OyMare ¢ HCHOJB30BaHUEM ITHUPKYJI,
JUHEWKH, yrolbHUKa, TpaHcnopTupa. [loctpoenus Ha kieryaroit Oymare.

[lepumerp MHoOroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEéHHoe n3mMepeHue mwiouaau GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cerke. [IpubnmxEHHOE N3MEpEHNE JUIMHBI OKPY>KHOCTH, TUIOIIAIN Kpyra.

CummeTpust: LIeHTpalibHasA, OCEBasl U 3epKaJIbHAsI CAMMETPHH.

[TocTpoeHrne CUMMETPUYHBIX (QUTYP.

Harnsgable npeactaBiaeHus 0 pOCTPaHCTBEHHBIX (hUrypax: napasuieienurnen, Kyo,

MpU3Ma, upamua, KOHyc, UWINHAP, map U chepa. M3o00paxeHne npocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3zBEPTOK MHOTOTPaHHUKOB, IMIIMHAPA U KOHYca. Co31aHue Mozenen
IIPOCTPAHCTBEHHBIX (QUTYp (M3 OyMaru, MpoOBOJIOKH, IIIACTUIIMHA U APYTUX MaTEPUAIIOB).

[Tonsatue o0BEMa, eauHUIBI U3MepeHus o00bEMa. OO0BEM MNPSAMOYTOJBHOTO

napajienenunena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yJbTaTHl OCBOCHUS TPOrPaMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 5 KJjacce:

Yucsia 1 BbIYUCTICHUSA

[TonumMaTe U MPaBUWIBLHO YMHOTPEOJATh TEPMUHBI, CBS3aHHBIE C HATypaJbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHUBaTh M YNOPSAJIOYMBATH HATYpaJbHbIE YUCJIA, CPABHUBATh B MPOCTEUIINX
CIIy4asix OOBIKHOBEHHBIC IPOOH, AECATUIHBIC APOOH.

COOTHOCUTD TOUKY Ha KOOPJMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOUIUM €M
YUCJIOM W M300pakaTh HATypajibHbIE YMCJIa TOYKAMU Ha KOOPJWHATHOU (YHUCIIOBOM)
IIPSIMOU.

Boemmonuasate  apudmernueckue — AEHCTBHST ¢ HATypajJbHBIMH  YHUCJIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIINX CITyYasiX.

BoInonHATE NpOBEPKY, TPUKUIKY PE3yJIbTaTa BEIYMCICHUN.

OKpyrisTh HaTypajibHbIE YHCIIA.



Penienne TeKCTOBBIX 3a1a4

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHMM CIIOCOOOM U C IOMOIIBIO
OpPTraHM30BAHHOTO KOHEUHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pewate 3amaun, cogeprkanue 3aBUCUMOCTH, CBS3BbIBAIOLINE BEJIMYUHBI: CKOPOCTD,
BpEMsl, pacCCTOSIHUE, 11EHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alUCH, CXEMbl, TAOIHIbI, 0003HAYEHUS NPH PEIICHUU
3ajau.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHbI, MAacChl, PACCTOSHUA,
BPEMEHU, CKOPOCTH, BBIPAKATh OJITHU €IUHULIbI BEIMUMHBI UEPE3 APYyTHUE.

W3Brnekatb, aHaIM3UpOBaTh, OICHMBATh HH(POPMAIMIO, MPEICTABICHHYIO
B Tabnuile, Ha CTOJIOYATON JuarpamMme, MHTEPIPETUPOBATh MPEACTABICHHBIE TaHHBIE,
UCITI0JIB30BAaTh JAHHBIC [TPU PEILICHUH 33/1a4.

Harasignas reomerpust

ITonp30BaThCA TEOMETPUUECKUMHA MOHATUSAMM: TOUKA, MIPSAMAsi, OTPE30K, JIyd, YIroJl,
MHOI'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTs NpUMEPHl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEKIUX (opMy
U3YUYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C YIJlaMU: BEpLIMHA CTOPOHA,
C MHOTOYTOJIbBHUKAaMH: YIOJI, BEpIIMHA, CTOPOHA, JUArOHANIb, C OKPYKHOCTBIO: Pajguyc,
IUAaMETP, LIEHTP.

N300paxxaTh N3y4eHHbIE TEOMETPUUYECKHE (PUTYPBI HA HETMHOBAHHOM U KJIETYATON
OyMare ¢ HOMOUIBIO HUPKYJISI ¥ IMHEHUKH.

Haxomuth nOvHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C TOMOIIBIO
JIMHEWKH, CTPOUTB OTPE3KHU 3aJaHHOM JIUTMHBL; CTPOUTH OKPY’KHOCTh 3aIaHHOTO PaJunyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPAMOYIOJIBHHKA, KBaapara Ui HX
IIOCTPOEHM, BEIYMCIICHUS TLIOIIAAN U IIEpUMETpa.

Boluucnsate nepuMeTp W IUIOWIAAL KBajapaTa, NpsIMOYTroOJibHUKA, Quryp,
COCTaBJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4Hciie pUryp, n300pak€HHBIX Ha KJIeTYaTON
Oymare.

ITonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€AUHULIAMM U3MEPEHUS JUIMHBI,
IUJIOIA/IN; BBIPAKATh OJJTHA €IMHUIIbI BEJIMYMHBI Yepe3 IpyTHE.

Pacno3naBate mapaienenunen, KyO, MCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHHUSI, HAXOIUTh U3MEPEHHUS Mapaluleienumea, Kyoa.

Boruncnsate 00b€M  Ky0a, mapajuienenunena Mo 3aJaHHBIM — HM3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemlare HecnmokHblE 3alaud  HA M3MEPEHUME TE€OMETPUYECKUX  BEJINYWH
B IIPAKTUYECKUX CUTYaLMSIX.



[IpenMeTHBIE pe3yJbTaTBl OCBOCHUS TPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 6 Kjacce:

Yucaa v BbIYUCTCHUSA

3HaTh M IIOHMMAaTh TEPMHUHBI, CBS3aHHBIE C pA3JIMYHBIMM BHUJAMM YHCET H
crnocobaMy UX 3amucH, MEPEeXOIUTh (€CIH 3TO BO3MOXKHO) OT OJHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSAOYMBATS LIE€TIbIC YMCIIA, OOBIKHOBEHHBIE U JECITHUHBIE APOOH,
CpPaBHMBATh YMCJA OJTHOTO M Pa3HBIX 3HAKOB.

BrimonHsaTe, coueTast yCTHbIE M MUCbMEHHBIE IPUEMBI, apu(MeTHIECKUE TeHCTBUA
C HaTypaJbHBIMU U II€JIBIMM YHCJIAMHU, OOBIKHOBEHHBIMU M JIECATUYHBIMHU JIpOOSMHU,
ITOJIOKATEJIBHBIMU U OTPULIATEIIBHBIMU YU CIIAMM.

BplunciiATe 3HaYEHUs YUCIOBBIX BBIPAKCHWM, BBINOJIHATH NPUKUIAKY U OLICHKY
pe3ynbTarta BBIYMCICHUH, BBIIOJIHATh MPEoOpa3oBaHMsl YHCIOBBIX BBIPAKEHUHN
Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEUCTBHIA.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSMOM C COOTBETCTBYIOLIUM €I YHCIIOM U
n300paxkaTh YUCJIa TOUKAMU Ha KOOPJAUHATHOM MPSIMON, HAXOAUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKHU.

OKpyTJIsITh LeNble YUCIIa U JECATUUHBIE APOOU, HAXOAUTh MPUOIHKEHUS YUCEIL.

YucsaoBbie M1 OyKBEeHHbIE BbIPAKEeHUS

[TonumaTe W ynoTpeOJATh TEPMHHBI, CBSI3aHHBIE C 3aMHMCBIO CTCIEHU 4YHCIIA,
HaxOJWTh KBaJpaT M KyO 4YHCIA, BBIUMUCIATH 3HAYCHUS YHCJIOBBIX BBIPAKCHUH,
COAEpKaIIUX CTEIICHHU.

[Tonp30BaThCs TpPU3HAKAMH JEIMMOCTH, pPaCKJIabIBaTh HATypajbHbIE 4YHCIA
Ha MPOCTHIE MHOKHUTEIIH.

[Tonb3oBaThca MacITabOM, COCTABIIATH MPOMOPIIMU U OTHOIICHHUS.

Hcnonb3oBaTh OyKBBI IS OOO3HAYCHHS YHCET IPH 3alUMCH MaTeMaTHYECKHUX
BBIPAXKEHUN, COCTaBJISATh OYKBEHHBIC BbIpaK€HUSI W (OPMYJIbI, HAXOIUTh 3HAUCHUS
OYKBEHHBIX BBIPQXXCHUM, OCYIIECTBIIAS HEOOXOIUMBIC TTOACTAHOBKHU M IIpeoOpa3oBaHusI.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenune TeKCcTOBBIX 32124

Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4M ApUPMETUUESCKUM CITIOCOOOM.

Pemarp 3amaun, cBS3aHHBIE C OTHOIICHHWEM, MPOMOPIUOHAIBHOCTHIO BEIHYMH,
MPOIIEHTaMH, PEIlaTh TPU OCHOBHBIC 3a/1a4M Ha APOOH U TIPOIICHTHI.

Pematp 3amaun, comeprkaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITMYUHBI: CKOPOCTH,
BpeMsi, PacCTOSHUE, II€HAa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTb, BpPEM,
o0béMa paboThl, HCHOJIB3YS apuPMeTHuyecKue JEHCTBUS, OLEHKY, MPUKUAKY,
N0JIb30BaThCS €AMHULIAMU U3MEPEHHSI COOTBETCTBYIOLIUX BEJTUUHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHUS TI0 YCIOBHIO 33a4H.



N3BnekaTs nuHopmaluio, mpeAcTaBieHHYIO B TabIUIaX, HA TUHEHHON, CTOI0YATOM
WM  KPYroBoM JuarpaMmax, HWHTEPHPETUPOBATH  IPEACTABICHHBIE  JIAHHBIE,
MCIOJIb30BaTh JAHHBIC IIPU PEIICHUM 33/1a4.

[IpencrapisaTh WHGOPMAIIUIO C TMOMOIIBIO TaOJUWIl, JUHEHHOW M CTOJOYATOM
JIAAarpaMM.

Harasignas reomerpus

[IpuBoauTh, mpuUMEpHl OOBEKTOB OKPYXKAIOUIEro MHpa, HMemux (opmy
U3YYECHHBIX T€OMETPUUYECKUX TIOCKUX M MPOCTPAHCTBEHHBIX (UTYDP, TPUMEPHI PABHBIX
U CUHMMETPUYHBIX (Uryp.

N300paxxaTth ¢ MOMOIIBIO TUPKYJISL, TUHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHON U
KJIET4aToi Oymare M3yuyeHHbIE IJIOCKHE reomMeTpudeckue (urypsl U KoHpurypaium,
CUMMETPUYHbIE (DUTYPBI.

[Tonb30BaTbCAd TE€OMETPUUYECKUMHU TMOHATUSAMH: PABEHCTBO (PUTYp, CUMMETpHS,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK0 C CUMMETPHUEW: OChb CHMMETPHUH, LIEHTP
CUMMETPUH.

HaxoauTe BeIM4MHBI yTII0B U3MEPEHUEM C TIOMOILBIO TPAHCIIOPTUPA, CTPOUTD YTJIbI
3aJaHHOM BEJIMYWHBI, ITOJIB30BATHCA IPU PELICHHHM 3a0ad IPaayCHOW MEPOU YIJIOB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIM, IPAMOM, PA3BEPHYTHIN U TyIION YTJIbI.

Beruuciars  JUIMHY  JIOMaHOM, IIEPUMETP MHOIOYI'OJIBHUKA, I10JIb30BAaThCs
€AUHULAMHU W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU E€IMHUIBI M3MEPEHUS JUIMHBI 4epes3
JpyTHE.

Haxomguth, ucnonb3yss 4epTEXHbIE WHCTPYMEHTBI, PACCTOSHUA: MEXAY IBYMs
TOYKAaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HAa KBaIPaTHOMN CETKE.

Boruncnsate minomaab GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIOIb30BaTh
pa3OueHne Ha  NPAMOYTOJIbHUKH, Ha  paBHbIC ¢burypel,  JOCTpavBaHUE
0 MPSMOYTOJIbHUKA, I10JIb30BaTbCS OCHOBHBIMM CIMHMIAMU W3MEPEHUs ILIOIIANH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APyTHe.

Pacnio3HaBaTh Ha MOJAENAX W U300pKEHUAX NUPaAMHUAY, KOHYC, LMJIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KIeT4aTOM OyMare npsiMOYTOJIbHBIN MapasuieNenue].

Boruncnate 00b€M NpPSIMOYTOJIBHOTO Mapajjienenuneaa, Ky0a, Ioab30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemlare HecnokHble 3aJa4d  HAa HAXO0XKACHUE TE€OMETPUYECKUX BEIMYMH
B IIPAKTUYECKUX CUTYaLMSIX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KUIACC
HaunmenoBanue paznena |KonndectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YYAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
HarypanbHbie uncna. 43 Hecsatnunas Yurarth, 3alIUCHIBATH, CPABHUBATh HATYPAIBHBIE YUCIIA;
JlelicTBHS ¢ HATypaTbHBIMU CHUCTEMA CUHCJIEHUS. | MPeAJaraTb M 00CYKIaTh CIIOCOObI YIIOPSI0UYMBAHUS YHCEIL.

qHucCJjiaMu

P HaTypanbHbIX
YHUCE.
Harypanbnbiit psaa.
Yucno 0.
HarypanbHble yncna
Ha KOOPJAMHATHOU
IPSAMOM.
CpaBHenue,
OKpYTJIEHUE

HATYpaJIbHBIX YU CEI.

Apudpmernyeckue
JICUCTBUSI

C HATypaJIbHBIMHU
yuciiamu. CBoicTBa
HYJISI TIPU CIIOKEHUU
U YMHOXKEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOXEHUHU.

N300paxkaTh KOOPAUHATHYIO MIPSMYIO0, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBath cBOMCTBA HaTYpaJIbHOTO psifa, unucen 0 m 1
MIPY CJIOKECHUU U YMHOKECHUHU.

HUcnonb30BaTh NPaBUJIO OKPYTIICHUSI HATYPAJIBHBIX YHUCE.
BoinoHATHL apupMeTnyecKue AecTBUS C HATyPAIbHBIMU
YUCJIAMU, BBIMUCJISITh 3HAYCHUS YMCIIOBBIX BBIPAXKEHUN

CO CKOOKaMH U 0e3 CKOOOK.

3anucbIBATH NIPOU3BE/ICHUE B BUJIE CTEIICHU, YMTATH
CTETICHU, HCM0JIb30BATh TEPMUHOJIOTUIO (OCHOBaHHUE,
MOKa3aTellb), BLIYUCIATH 3HAYEHUS CTCTICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUH, MPEAJIATaTh U NIPUMEHSATh PUEMBI IPOBEPKHU
BBIYKCJICHUM.

Hcnonb30BaTh NpH BHIYUCICHUSAX [IEPEMECTUTEIBHOE U
COYETATEJIbBHOE CBOKMCTBA CIIOKECHUS U YMHOXKEHUS,
pacrpeIenuTeabHOE CBOMCTBO YMHOXKEHHUS; (DOPMYJINPOBATH
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ITepemecTuTenbHOE
1 COYETATEIbHOE
CBOICTBA CIIOKEHHUS
1 YMHOXKEHUSI,
pacIpeeTuTeIbHOe
CBOMCTBO
YMHOXKCHHUS.
Jenurenu n
KpaTHbBIC YUCIIA,
Pa30KEHNE YUCa
Ha MHO>XHUTEJIH.
Jlenenue

c ocrtatkoM. [IpocTteie
1 COCTaBHBIC YMCIIA.
[Ipu3Haku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJIbHbIM
MOKa3aTejeM.
YucnoBele
BBIPAYKCHHUS;
TOPSAOK IENCTBUM.
Penienne TeKCTOBBIX
3ajJ1a4 Ha BCE
apupMeTHIECKHe

U PUMEHATH MPaBUJIa IPeoOpa3oBaHUs YUCIOBBIX
BBIP2XEHUI Ha OCHOBE CBOMCTB aprU(PMETHUECKUX JICHCTBUH.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH TMIIOTE3bI, POPMYJIUPOBATH 0000 IIICHUS U
BbIBO/IbI 10 PE3YyJIbTATAM MPOBEIEHHOTO UCCIEA0BAHMUS.
®opMyTHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYJIHPOBATH U
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TPOCTHIE
MHOKWTEIN; HAXOAUTb OCTATKU OT JAEJICHUS U HETIOJIHOE
YacCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O HaTypaJIbHbIX YHCJIAX, MPUBOJAUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUS U OTPULIAHUS
BBICKA3bIBAHUH O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBars MmaTeMaTH4eCKHe NPEAJI0KEHHS

C MIOMOIIBIO CBA30K «H», KHUIIH», KECIH. .., TO...».

Pemarts TekcTOBbIE 3a/1aun apU(PMETHIECKUM CITIOCOOOM,
HCMO0JIb30BATh 3aBUCUMOCTH MEXK/y BEJIMUNHAMU (CKOPOCTb,
BpeMsl, paCCTOSIHUE; I[eHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMbBICJIMBATH TEKCT 3a7a4H,
nepeopMyTHPOBATH YCIOBHUE, H3BJIEKATHh HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEIUUYNHAMHU,
CTPOMTH JIOTUYECKYIO LENOYKY PACCYKIACHUM.
MoaenupoBaTh X0/1 PELIEHUS 33/1a41 C IOMOILBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKEHUE U
MOKYTIKH

CXEMBbl, TAOIHIIBI.

IIpuBoauThH, pa3dupaTh, OLEHUBATH PA3IHYHbIE PELICHUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

KpuTnuyecku oneHuBaTh MOJTYUYEHHBIN pe3yJbTarT,
OCYILIECTBJIATH CAMOKOHTPOJIb, MPOBEPsIs OTBET Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIINOKH.

Pemars 3a7aun ¢ NOMOIIIBIO TepedOpa BCeX BO3MOKHBIX
BapUaHTOB.

3HAKOMHTBCH € HCTOPHei pa3BUTHS apu(PMETUKU

Harnsnnas reomerpusi.
JIvHUM Ha IUIOCKOCTH

12

Touka, npsmas,
OTPE30K, JIyH.
JlomaHas.
N3mepenue 1yimHbI
OTpe3Ka,
METPUYECKHUE
€IMHULIBI
W3MEpPEHUS JJTUHBI.

OKpYy»XHOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEW».
Yroun. [psamon,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIUIBL.
N3mepenue yrios.

Pacno3HaBaTth Ha yepTexax, pUCYHKAX, ONUCHIBATD,
WCIIOJIb3Ys TEPMUHOJIOTHIO, U H300paKkaTh C IOMOINIbIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPAMYI0, OTPE3OK, JIyY,
YTOJI, IOMaHYI0, OKPYKHOCTb.

Pacno3naBathb, NpUBOAUTH NPUMEPbI OOBEKTOB PEATLHOTO
MHUpa, UMEIIINX (PopMy U3yUeHHBIX (PUTYD, OLIEHUBATH UX
JIMHENHBIE pa3MEpBL.

HUcnonb30BaTh IMHEWKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUUISL TIOCTPOEHHUS M UBMEPEHHUS: M3MEPHTh JJIMHY OTPE3KA,
BEJIMYMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOW JUTUHBI, YTOJL,
3aJaHHOW BEJIMYUHBI; 0TKJIAAbIBATH LIUPKYJIEM PaBHbIC
OTPE3KHU, CTPOUTH OKPYKHOCTH 33JIaHHOTO paJnyca.
N306paxkath KOHPUTYpAIIN TEOMETPUIECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEW, X YaCTEHW HA HEJITMHOBAHHOU U
KJIeTUaTol Oymare; mpeajiaraTb, OMUCHIBATh U 00CYXKAaTh
CIoco0bI, AJITOPUTMBI IOCTPOCHHUSI.

Pacno3HaBath 1 U300paskaThb Ha HEJIMHOBAHHOUN U

12



[IpakTnueckas
paboTta
«IToctpoenune
YTIIOB»

KJIETYaTO OyMare npsiMoM, OCTPbII, TYIOM, pa3BEPHY THIN
yIJIbl; CPABHUBATH YTJIBL.

BbI4uCJIATH 1IIMHBI OTPE3KOB, JIOMaHbIX.

IHoHuMaTh U MCIO/IB30BATH NPU PELICHUH 3a1a4
3aBMCHMOCTH MEX/y €IMHUIIAMU METPUUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUUYECKUMHU CUCTEMAaMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX CAUHULIAX U3MEPEHUS.
HccnenoBathb Gurypsl 1 KOHPUIypaLuu, UCIOJIb3Ys
U(pOBBIE pECypChl

OOGBIKHOBEHHBIE APOOH

48

HpoOs. [IpaBuibHbIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Tpo0ei.
Cnoxxenue u
BBIYMTAHUE
O0OBIKHOBEHHBIX
npo0Oeit. CmernranHas
Ipo0b. YMHOKEHHUE
U JICJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ TpoOH.
Penienue TeKCTOBBIX
3a/1a4, CoJepkKaImx
npobu. OCHOBHBIE

MopeanpoBaTthb B rpaduueckoil, mpeaMeTHon dpopme,

C MMOMOIIBIO KOMITBIOTEPA IMMOHATHS U CBOMCTBA, CBA3aHHbIE

C 0OBIKHOBEHHOM JPOOKIO.

Yurarh 4 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
NpeaiaraTb, 000CHOBbIBATH H 00CYKIATH CIOCOOBI
yIOpAI0YMBaHUS APOOEi.

N3006paxkaTh 0ObIKHOBEHHBIE APOOH TOUKAMHU

Ha KOOPAWHATHOMN NPSIMON; HCIMOJIb30BATH KOOPJANHATHYIO
PSAMYIO JJIsI CPAaBHEHUSI IPOOEH.

D®opMyJIHPOBATH, 32ANIMCHIBATH ¢ IOMOIIbIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO 1p0oOH; MCIOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpaIeHus: JpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HaMEHATEJIIO.

IIpeacTraBiasiTh CMEIIAHHYIO APOOb B BUI€ HEMTPABUILHOM 1
BBIJICJISITH 1IEITYI0 YacTh YKCIIa U3 HEMPaBUILHOM JIpOOH.
BoinoHATH apudmMeTnyecKue 1eiCTBUs

C 0OBIKHOBEHHBIMH JPOOSMHU; MPUMEHATH CBOMCTBA
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3a/1a4uu Ha IPoOHu.
[Ipumenenue OykB
JUISL 3aIHACH
MaTeMaTUYECKUX
BBIPAKECHUHN U
MPEIJIOKECHU N

apu(PpMETUICCKUX JEHCTBUN JJI PAITHOHATA3AIIH
BBIYMCIICHUM.

BoINOJIHATH NPUKUAKY U OLEHKY PE3YJIbTaTa BHIYUCICHUM;
NpeaIaraTb U NPUMEHATh NPUEMbI IPOBEPKU BHIYUCIICHUM.
IIpoBoauTH McC/IeIOBAHUA CBOMCTB IPOOEH, ONUpasich

Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 1po0siX, MPUBOAUTH PUMePbI U KOHTPIPUMEPHL, CTPOUTH
BbICKa3bIBAHUS Y OTPULIAHUS BBICKA3bIBAHU M.

Pemath TekCTOBBIE 33/1a41, COAEpKaAIIME APOOHBIE JaHHbIE, U
3a/1a4M HA HaX0KJIEHUE YACTH LIEJIOT0 U LEJIOTO IO €T0 YacCTH;
BBIAIBJIATH UX CXO/ACTBA U Pa3IH4u.

MoaenupoBarh X0 PELICHUS 3a1a4U C [IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauTth, pa3duparhb, OECHUBATH PA3JIMYHbBIC PEILICHNUS,
3aIMCHU PELIEHUHN TEKCTOBBIX 3a4a4.

Kpuruyecku oueHUBaTh NOJyYEHHBIN pE3ybTarT,
OCYILECTBIIATH CAMOKOHTPOJIb, IIPOBEPSISA OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOAMTh OLIMOKH.
3HAKOMUTBCS € HCTOPHE pa3BUTUS apUPMETUKI

Harnsnnas reomerpus.
MHOroyrojasHuKu

10

MHOIrOyrojabHUKH.
YeTbIpEXYTroIbHUK,
IIPSIMOYTOJIBHUK,
KBaJpar.
[IpaxkTnueckas

OnucbIBaTh, HCMOJIB3YS TEPMHUHOJIOTHIO, M300PAKATH

C IIOMOILBIO YEPTEKHBIX HUHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMeEPBHI 0OBEKTOB PEATHLHOTO MUPA, UMEIOIIUX
(dbopMy MHOTOYTOJIBHHKA, TPSIMOYTOJIbHHUKA, KBAJIpaTa,
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paboTta
«IToctpoenune
MPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOpOHaMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyroapHUK.
[Lmomane u
TIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB,
€ AMHUIIBI
V3MEPEHUS
TTOIIAIH.
[lepumerp
MHOT'OYTOJIbHUKA

TPEYTOJbHUKA, OLEHUBATH UX JINHENHBIE Pa3MEPHI.
Bbruncasith: nepuMeTp TPEYroJbHUKA, IPAMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBaapaTa.
N300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYIOYTOJIbHBIE TPEYTOJIBHUKH.

CTponTh Ha HEJIMHOBAaHHOM M KJIETYaTOW Oymare KBajaparT u
MPAMOYTOJIBHUK C 33JaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBathb cBOiiCTBAa IPSAMOYTOJIBHUKA, KBApaTa IyTEM
HKCIIEPUMEHTA, HAOIOICHU S, U3MEPEHUS, MOJICTTUPOBAHMS;
CpaBHHBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHHUKA.
KoncTpynpoBars MmaTeMaTH4eCKHe NPEAJI0KEHUS

C MTOMOIIIBIO CBSI30K «HEKOTOPHI, «J11000i1». Pacno3HaBath
VMCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPBI U KOHTPIIPUMEDHI.

HccaenoBath 3aBUCUMOCTD IUIOIAIA KBAIPATA OT JJIMHBI
€ro CTOPOHBL.

Hcnonb30BaTh CBOMCTBA KBAIPATHOM CETKU IS IOCTPOCHUS
¢buryp; pa3douBaTh NPSIMOYTOJILHUK HA KBAIPATHI,
TPEYTOJIbHUKH; COCTABJATH (UTYPHI U3 KBAJIPATOB U
MPSIMOYTOJIBHUKOB ¥ HAXOJAUTH MX TUJIOIIA/h, pa30UBaTh
(burypsl Ha PSIMOYTOJIbBHUKHA U KBAJIPAThl M HAXOJIUTh UX
TJIOIIAdb.

BoipakaTrh BeIMUMHY IUIOMIAINA B PA3JIMYHBIX €IMHUIIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3AaBUCUMOCTH MEXIY METPUUECKUMU
€AUHULAMU U3MEPEHUS TUIOLIAIH.
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3HAKOMHUTBLCA € npuMepamMm NIPUMEHCHUS TJIOMIAAN U
MMCPUMCETPA B IIPAKTHUYCCKUX CUTYAIUAX. Pemarn 3agavumn

nus3 pCaHBHOﬁ JKU3HU, IIpeajIaratb u oﬁcymaTb Pa3/IMIHbIC
CIoco0ObI peuICHus 3a1a4

JlecsaTuunbie ApooH

38

JlecsTyHas 3aUCh
npo0Oeii. CpaBHEHUE
JIECSATUYHBIX
JpOOeH.

JlenicTBus

C IECATUYHBIMU
JIPOOSIMH.
Oxpyrienne
JECATUIHBIX
JpOOeH.

Pemenne TeKCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha ApoOH

IIpeacraBisiTh JECATUUHYIO IPOOB B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNMCLIBATH, CPABHUBATD JICCATUYHBIE APOOH,
npeaiaraTb, 000CHOBBIBATH U 00CY:KIaTh CIIOCOOBI
YIOPSIAOUUBAHUS IECATUYHBIX APOOEH.

N300paxkaTth necaTUYHbIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BbIABJIATH CX0CTBA M PA3JIUYHUSA TPABWIT apU(PMETHUECKHUX
JEWCTBUH C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BoINoJHATH apuMEeTHICCKUE TSUCTBUS C ICCATUIHBIMU
JIpoOsSIMU; BBINIOJHATH NPUKUAKY H OLEHKY pe3yiibTara
BBIUKCJICHU.

I[IpumeHsThL cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIN3alMU BEIYUCICHUH.

IIpyMeHATH NPABUWIO OKPYIJIEHUS JECATUYHBIX JIPOOCH.
IIpoBoauTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OMUPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MOMOIIbIO KOMITBIOTEPA), BBIIBUTATh TMIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKAa3bIBAHUI.

16



PemaTh TeKCTOBBIE 33124, COJiepKallue APOOHbIE JaHHbBIE, U
Ha HAaXO0>KJICHUE YaCTH LEJIO0r0 U LEIOr0 IO €T0 YacTH;
BBISIBJISAITH MX CXOACTBA U Pa3IHYHU.

MopeanpoBaTh X0/ PELICHU 3a1a4 C TIOMOIIBIO PUCYHKA,
cxembl, Tabnuupl. [lpuBoanTh, pazéupars, OEHNBATH
pa3IuYHbIC PEIICHHMS], 3aIIUCH PEIIEHNI TEKCTOBBIX 3a/1a4.
OnepupoBathb IpOOHBIMU YHUCIIAMU B PEATbHBIX KU3HEHHBIX
CUTyaLUsX.

Kpuruyecku oueHUBaTh OJy4YEHHBIN PE3YIIbTAT,
OCYUIECTBJISATH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLIHNOKH.
3HAKOMHTBCH € HCTOPHei pa3BUTHS apu(PMETUKU

Harnsnnas reomerpusi.
Tena u ¢purypsi B
IIPOCTPAHCTBE

MHOrorpaHHuKHy.
N3o06paxkenue
MHOT'OTPaHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TeJl.
IIpssMOyTONBHBIN
napajuiesienunesn,
Kky0. Pa3BépTku kyda
Y MapajuieenuIea.
IIpakTyeckas
pabora «Pa3BépTka
Ky0ay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0lIeM
MHpe NPSIMOYTOJIbHBIN Mapaliienenumnes, Kyo,
MHOTOI'PaHHHKH, ONIMCHIBAThH, HCIOJIb3YSl TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MEpPHI.

IIpuBoauTH NpMMePBI 0OBEKTOB PEATLHOTO MUPA, UMEIOLITUX
(¢bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO MapajuieenuIea,
KyOa.

N300paxkaTh Ky0 Ha KJIeTUaTON Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpSIMOYTOIBHOTO
napajuielenunea1a, MHOrorpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M u300paxarh pa3BEPTKU KyOa U
napaenenuneaa. MogeanpoBathb KyO U napajuieiaenunes
u3 OyMaru u poYrx MaTepuagoB, 00bSCHIATH CIOCO0
MOJIETIUPOBAHUS.
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MMpsAMOYT'OJIBHOTO
napaJuICaCIimIc/ia

Haxoautb n3MepeHus, BBIYUCIASITh ILIOIIAb IOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJILHOTO Mapalyie/enuIeaa;
HCCIeA0BaTh 3aBUCMMOCTB 00hEMa Ky0Oa OT JUTMHBI €T0
pebpa, BBIIBUTaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha6aoaaTh 1 NIPOBOAUTH AHAJIOTHH MESXTY TOHATUSIMHU
TIOMAAN U 00BEMA, IEPUMETPa U TUTOMIAIHN TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIC U JI0KHBIC BRICKA3bIBAaHUS

0 MHOTOI'paHHMKAX, MIPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BHICKA3BIBAHMS U OTPUIIAHUS BHICKA3BbIBAHUM.
Pemars 3a1aum U3 peaabHON KU3HU

[ToBTOpEHUE N 0000IIEHHE

44

[loBTOpEHME
OCHOBHBIX IOHATUH
U METOJIOB Kypca

5 xnacca,
000011IcHNE 3HAHUH

BopIyucasiTh 3HaUEHUS BBIPAXKEHHM, COAEPKAITUX
HaTypaJIbHbIE YKCIIa, 0OOBIKHOBEHHBIE U JECSITUUHBIE 1po0H,
BBITNIOJIHATH MPE0OPA30BAHMS YHCET.

Bri0upaTh cn10cod cpaBHEHNsI YU CET, BBIYUCIICHHM,
NPUMEHSITh CBOICTBA apU(METUYECKUX JACHCTBUIN

JUISL palOHAIN3aluU BEIYMCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JEUCTBUM U
CaMOMPOBEPKY PE3yJIbTATA BEIYMCICHUM.

Pemars 3agaum 13 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA [l PELICHUS 3a1a4 U3 APYTUX
y4eOHBIX MPEAMETOB.

PemaTe 3aqaum pasHbIMHU CIOCO0aMH, CDABHUBATD -
CIoco0bI peleHus 3aa4l, BHIOMPATh PALHOHAJIBHbBIN
C1ocoo

OBLIEE KOJIMYECTBO
YACOBIIO
[TIPOTPAMME

204
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6 KJIACC

HaunmenoBanue pazaena |Konuuecto OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YHAIOIINUXCS
(TemnI) Kypca 4acoB coJiepKaHue
HatypanbHble yncia 30 Apudmerndeckne BoinosHsaTs apudmeTnyeckme AeidCTBUS C MHOTO3HAYHBIMU
TeHCTBUSA HATYpaJIbHBIMH YHCIIAMH, HAXOAUTH 3HAYEHHUS YUCITOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUM CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJIATH
HATYPaJTbHBIMU 3HAYeHMsl BEIPAKECHUN, COJICPIKAIIUX CTEIICHH.
yuciamu. YucnoBbie | BbINOJHATH NPUKHAKY M OI€HKY 3HAYCHUI YHCITOBBIX
BBIPKEHUS, BBIPKECHUI, IPUMEHSITh MPUEMBI IPOBEPKH PE3yJIbTaTa.
MOPAJIOK JCHCTBUH, Hcnosib30BaTh NPH BHIYUCIEHUSAX IEPEMECTUTEIHLHOE H
MCTIOJIb30BaHNE CoueTaTeIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,

cko0ok. OKpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIIMI JeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHoOeE.

J1enuMOoCTh CyMMBI U
IPOU3BE/ICHUSI.
Jlenenne

C OCTaTKOM.
PerieHne TeKCTOBBIX
3a71a4

pacnpeenuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUUECKUX ACHUCTBUM.
HccnenoBath 4ynciIoOBble 3aKOHOMEPHOCTH, IPOBOIUTH

YK CIIOBBIE SKCIIEPUMEHTHI, BBIIBUTATh H 000CHOBBIBATH
rUNoTe3bl.

®opMyJIMPOBATH ONIpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIero NEAUTENS U HAUMEHBIIETro 00IIEero
KpPaTHOTO, IPOCTOTO M COCTABHOTO YUCEIT; MCTIOIh30BaTh ITH
MOHSITUS NIPH PELICHUHU 3a]1a4.

IIpuMeHsATH aJITOPUTMBI BEIUKCIIEHUS HAMOOJBIIET0 00I1IEero
JICTATENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM Pa3IOKEHHUS YHCIa Ha MIPOCThIE MHOXKUTEIIH.
HccnenoBarth ycinoBus aenumocty Ha 4 u 6.

HccaenoBath, 00CyK1aTh, (pOPMYIHPOBATH U
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000CHOBBIBATH BBIBO/ O YETHOCTH CyMMBI, ITIPOU3BEICHUS:
JIBYX YETHBIX YHUCEJI, ABYX HEYETHBIX YHCIIE, YETHOTO U
HEYETHOTO YHCEll.

HccaenoBats CBOHCTBA JEIUMOCTH CYMMBI U IIPOU3BEICHUS
quCcell.

IIpuBoaUTH MpUMePHI YUCEN C 3aJaHHBIMU CBOWCTBAMH,
PaCIO3HABaTh BePHbIE U HEBEPHbIE YTBEPKICHUS

O CBOICTBaXx YMCEJ, ONPOBEPraTh HEBEPHBIE YTBEPKACHUS
C IOMOIIIbIO KOHTPIIPUMEPOB.

KoncTpynpoBats MaTeMaTHUYeCKHE PEAJI0KEHUS

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

PemaTe TEKCTOBBIE 3a/1a4M, BKJIFOYAIOIINAE TOHATHUS
JEIUMOCTH, ApU(PMETUUECKUM CITIOCOOOM, UCIIOJIb30BATh
nepedop BCeX BO3MOXKHBIX BAPUAHTOB.

MoaenupoBaTh X011 pELICHUS 3a1a4H C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3douparb, OEHUBATH PA3JIMYHbIC PELICHUS,
3aIMCHU PELIEHUM TEKCTOBBIX 3a4a4.

KpuTnuyecku oneHMBaTh MOJYyUYECHHbBIN PE3yJIbTaT, HAXOIUTh
OLIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harngomas
reometpus. IIpsmeie
Ha IJIOCKOCTH

[IepnienauKysIpHBIE
psIMBIE.
[TapannenpHbie
psIMBIE.
Paccrosiaue mexny

Pacno3HaBaTth Ha yepTexax, pUCyHKAX CIIydyau B3AMMHOI'O
PACIIOJIOKEHUS ABYX MPSIMBIX.

HN300paxkaTh ¢ IOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJeTyaTol Oymare JBe NepeceKaroImecs
IIpsIMBIE, 1BE NTapaJuIEIbHBIE NIPSMBIE, CTPOUTH IPSMYIO,
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JIBYMSI TOUKAMH,
OT TOYKH A0 NPSIMOH,
JUIMHA MapupyTa

Ha KBaJPATHON CETKE

NEPIECHIUKYISIPHYIO JTaHHOM.

IIpuBoauTH NpUMeEPHI NAPALIETBHOCTH U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3naBaTh B MHOIOYrOJIbHUKAX NEPIEHAUKYJIISIPHBIE U
napasuiesibHble CTOpOHBl. M300pakaTh MHOTOYTOJIbHUKH

C IIapaJuIeIIbHBIMMU, IIEPIICHANKYIIPHBIMU CTOPOHAMM.
Haxoautsb paccTrosiHAE MEXAY IBYMsI TOUKaAMH, OT TOUYKH
J10 NIPSAMOM, JIMHY ITyTH Ha KBaJAPATHOU CETKE, B TOM YHCIIE
UCIIOJIb3Ys IU(PPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAS
JIpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpallleHHue Apooei.
CpaBHeHue u
YIOPSIOYMBAHUE
Tpo0ei.
Hecstuunbie npodu
U MeTprUecKas
cucTeMa Mep.
Apudmerndeckue
JICUCTBUSA

C OOBIKHOBEHHBIMU
U JIECATUYHBIMU
TPOOSIMH.
OTHoOIICHHE.
JleneHue B JaHHOM

CpaBHMBATBH U YIIOPAI0YMBATH APOOH, BLIOUPATH CIIOCO0
CpaBHEHHUS IpOOEH.

IIpeacraBiasiTh qecATUUHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIC B BUJIE ICCATUYHBIX, HCIO0JIb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BaTH JIECSITUYHBIC
JIpoOu ipu MpeoOpa30BaHUK BEJIMYUH B METPUUECKOM
CUCTEME Mep.

BoinoiHATH apudgmMeTHyecKue 1eCTBUS

C OOBIKHOBEHHBIMH U JIECITUYHBIMU APOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, BBITIOHSTH
npeodpazoBaHusl 1poOeli, BLIOUPATH cOCO0, MPUMEHSTH
CBOMCTBA apupMeTUUECKUX JCHCTBUM JIJIs1 pallMOHAIU3AIUN
BBIYKCJICHUM.

CocTaBasiTb OTHOLIEHUS U TPONOPLHUH, HAXOAUTH
OTHOILIEHHUE BEJIUYHH, IEJIUTh BEJINYUHY B JAHHOM
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OTHOIIICHUH.
Macmra0,
IPOIOPLHSL.
[TonsiTue npoiieHTa.
Brrancinenune
MIPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemienune TekcTOBBIX
3a/1a4, CoAepKaIInx
JpOOU U MPOIEHTHI.
[IpakTrueckas
paboTta «OTHOIICHUE
JUTMHBI OKPY>KHOCTHU
K €€ IuaMeTpy»

OTHOLLIEHUHU.
HaxoauTs 3KkcniepuMeHTAIbLHBIM IIyTEéM OTHOILICHUE JJTUHBI
OKPY>KHOCTH K €€ JuaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTh MACIITA0 IJIaHA, KAPTHI U BBIYUCIISITH PACCTOSTHUS,
UCIIOJIb3Ys MacIITao.

OO0BbSACHATB, YTO TAKOE MPOIEHT, YIIOTPEOISATH 000POTHI peun
CO CJIOBOM «ITPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIMYHMH B MPOIECHTAX.
BbI4MCaSITH IPOIEHT OT YKCJIA U YUCIIO MO €r0 MPOLICHTY.
Oxpyrasite 1poOU U TPOLIEHTHI, HAXOAUTH MPUOTUKEHUS
YUCEN.

Pemarts 3a1a4m Ha YaCTH, IPOLIEHTHI, MPONOPLINH,

Ha HaXOXJICHHE IpoOu (MPOIIEHTa) OT BEIMYUHBI U BETUYHHBI
1o e€ ApoOu (TIpoLeHTY), IpoOu (TIPOIIEHTA), KOTOPHIN
COCTaBJISICT OHA BeIM4YMHA OT npyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATH PA3JINYHBIC PEIICHUS, 3aMUCH
PEILIEHUN TEKCTOBBIX 3a/a4.

N3BaexkaTs uHpoOpMANNIO U3 TAOJIHI] U IUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIE,

OTpeNIeNIATh HAauOOJIbIlIee U HAMMEHBIIIEE

13 MIPEJICTABIICHHBIX JIAHHBIX

Harnsgnas reomerpusi.
CummeTpus

OceBas cuMMeETpHS.
LlenTpanbhuas
CUMMETPUH.

Pacno3naBaTth Ha yepTexax U U300paKEHUIX, H300PAKATH
OT PYKH, CTPOMTH C IOMOIIBIO HHCTPYMEHTOB (PUTYPY
(OTpE30K, TOMAHYIO, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPUYHBIX
uryp.
[IpakTnueckas
paborta «OceBas
CUMMETPUS.
Cummetpust

B IIPOCTPAHCTBE

OKPY>KHOCTb), CHAMMETPUYHYO JaHHOW OTHOCUTEIBHO
IPSAMOM, TOYKHU.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBarthb u3 Oymaru a8e GUrypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO MPSMOIl; KOHCTPYHPOBATh F€OMETPUUECKUE
KOH(UTYpaIH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
qHCIIe ¢ IOMOIIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUYEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEH, UCIOJIb3Ys SKCIIEPUMEHT, HaOII0/ICHNUE,
MO/JIEIUPOBAHUE.

O00CHOBBIBATBH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUH PUTYD

Boipaxxenus ¢ 0ykBamu

[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTHYECKHUX
BBIPAXEHUU U
IIPEIOKEHUM.
bykBeHHbIE
BBIPAKEHHUS U
YHUCIIOBbIE
MOJICTAHOBKHU.
bykBeHHbIE
PaBEHCTBa,
HaXOXJICHUE
HENU3BECTHOTO

Hcnoan3oBaTh O0YKBBI 7151 0003HAYEHUS YMCET, [TPU 3aITUCU
MaTEeMaTHUYECKUX YTBEP)KIIEHUH, COCTABISTh OYKBEHHbBIE
BBIPKEHHUSI 110 YCIIOBUIO 33/1a4H.

HccnenoBaTh HECIIOKHBIE YHCIIOBBIE 3AKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJIsl UX 3alHCH.

BbruncasTh 4ncI0BOE 3HaU€HUE OYKBEHHOTO BBIPAKEHMUS
IIPU 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
PSIMOYTOJIBHHUKA, KBAAPATa; JJIMHBI OKPY’KHOCTH, IIJIOIIAN
KpYTra; BbIIOJIHSATH BHIYMCJIEHHS 110 3TUM (HOPMYJIaM.
CocTraBiasiTh (pOPMYJIbl, BEIPAXKAIOIINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHHE; 1ICHA,
KOJIMYECTBO, CTOUMOCTD; MPON3BOAUTEIHHOCTD, BpeMs, 00bEM
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KOMITOHEHTA. pabOoThI; BHIIOJIHATH BBIYMCIIEHHUS 110 3TUM (POpMyJIiaM.
DopMyJIbI Haxoauth HEM3BECTHBIM KOMIIOHEHT apU(PMETHUECKOTO
NEeNUCTBUS
Harnsannas reomerpus. 14 YeThIpEXYTONbHUK, M300paxkaTh Ha HEIMHOBAHHOM U KJIeTYaTOW Oymare
@urypsl Ha INIOCKOCTH MIPUMEPBI C MCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBHIPEXYTOJIBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpsMOYTOJIBHUK, C MapajuIeNIbHbIMU, IEPIEHAUKYJIIPHBIMHU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, YIJIOB,
TMaroHaIeH.
W3mepenue yrios.
Bunnr
TPEYTOJIBHUKOB.
[Tepumetp
MHOT'OYT'OJIbHHUKA.
[Tnowmane ¢urypsl.
dopmyiibl
NIEpUMETpA U

I O1EN
IPSMOYTOJIbHHKA.
[Tpubnmxeénnoe
U3MEpPEHUE IUTOIIAaN
duryp.
[IpakTnueckas

CTOPOHAaMHU, MPSMBIMU YTIIAMHU U JIP., PAaBHOOEIPEHHBIN
TpeyronsHUk. [lpeanarats U 00CyKa1aTh COCOObI,
AJITOPUTMBI ITIOCTPOCHUS.

HccnenoBarth, UCIIONIB3YS SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA NIPSIMOYTOJIbHUKA, KBAJIpaTa,
pa30uBaTh Ha TPEYTrOIbHUKNA. OO0CHOBBIBATH, ONIPOBEPTraTh
C IOMOUIBI0 KOHTPIIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJILHUKE, KBaApaTe, PACIO3HABATH BEPHBIC U
HEBEPHBIE YTBEPKIACHUS.

H3mepsaTh M CTPOUTH C IOMOLIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTpPbIE, IPSMBIE, TYTIbIE, pa3BEPHYTHIEC YIIIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIbHBIN, IPSMO-
YTOJIbHBIN, TYHOYTOJBHBIN, pABHOOEIPEHHBIH,
PAaBHOCTOPOHHUU TPEYTOJbHUKH.

BopIuucasiTh IEpUMETP MHOTOYTOJIbHUKA, TUIOIIAAb
MHOTOYTOJIbHUKA pa30MEeHHEM Ha MPSAMOYTOIbHUKH,
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pabota «Ilnomanp
KpyTa»

Ha paBHbIC (PUTYPBI, UCIIOJIB30BATh METPUUECKUE €AUHUIIBI
WU3MEPEHUS JITTUHBI U TUIOILA/IH.

HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE IJINH U
IJIOIIAEH Ha KJIeT4aTol Oymare, IpuOInKEHHOE U3MEPEHUE
JUTUHBI OKPY>KHOCTH, TJIOMIAAN KpyTra

[HonoxurenbHbIE U

OTPULATCIIbHBIC YMCJIa

40

Llenpie yncna.
Monyne yucia,
reoMeTpruYecKas
WHTEPIIpETAIUS
MoyJist. UucioBsie
MIPOMEKYTKH.
ITonoxutenpHbBIE U
OTpUILIATEIbHBIE
yucna. CpaBHEHUE
TTOJIOKUTEIBHBIX 1
OTPUILIATEIBHBIX
YHCEJL.
Apudmerndeckue
JICUCTBUSA

C TTOJIOKUTEIIbHBIMU
U OTpHULIATEITbHBIMU
YHUCIIaMH.

Pemenne TeKCTOBBIX
3a71a4

IIpuBoauTH NPUMeEPHI UCIIOJIB30BAHUS B PEATILHON KU3HU
MOJIOKUTENIBHBIX U OTPULIATEIbHBIX YHCEIL.

N300paxaTh 11eIbIC YUCIIA, TOJIOKUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMU HA YUCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO NPSIMYIO JJIs1 CDABHEHHUS YU CEIL.
IIpuMeHATH NPaBWJIA CPABHCHUS, YIIOPAA0UYMBATD LICJIbIE
YHUCIia; HAXOAUTh MOJIYJIb YHCIIA.

DopMyJIMPOBATH MPABMUJIA BEIYUCIICHUS C TTOJIOKUTEIbHBIMU
Y OTPUIATEILHBIMU YACJIAMH, HAXOAUTHh 3HAYEHUSA
YUCJIOBBIX BBIPAKEHUMN, COJCPKAIINX ICUCTBUS

C MOJIOKUTENBHBIMUA U OTPULATEIIbHBIMUA YUCIIAMM.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKEHUS

JUIs1 TIpeoOpa3oBaHus CYMM M TIPOU3BEICHHIMA
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HpeI[CTaBJ'ICHI/IC JaHHBIX

[IpssmoyrosibHasA
cucTtemMa KOOpAuHaT
Ha IJIOCKOCTH.
Koopaunatel Touku
HAa IJIOCKOCTH,
adciucca u
OpJIMHATA.
CronGuatsie u
KpYTOBbIC
JMarpaMmel.
[IpakTrueckas
pabora «I[loctpoenue
JTuarpaMmm.
Pemenne TekCTOBBIX
3aj1a4, CoAepKaInx
JAaHHBIE,

O0BSACHATH M WILJIIOCTPUPOBATH NOHATHE ITPAMOYTOJIBHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI 110 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIC THArpaMMBbl;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTsh HHGOpMALHIO,
MPECTaBICHHYIO B Ta0IUIIaX, HA TUarpaMMax JJIsl perieHus
TEKCTOBBIX 33]1a4 U 3a7a4 U3 peajbHON KU3HU

MIPEJCTABIICHHBIC

B TaOIUIaX U

Ha luarpaMmmax
Harnsannas reometpust. [IpssmoyronbHBIN Pacno3HaBaTthb Ha yepTexax, pUCYHKAX, OMMUCHIBATH
@urypsl B IpOCTPAHCTBE napasuiesIenune/, MUPAMUY, TPU3MY, [IUJIUH]IP, KOHYC, I1ap, H300pasaThb UX

KyO, mpu3ma,
npamma, KOHyC,
IWIAHID, TIap U
chepa.
N3ob6paxkenue

OT PYKH, MOJIeJIMPOBATh 13 OyMaru, MiacTUINHA, TPOBOJIOKU
u 1p. [lpuBoauTs NpUMepPbI 00HEKTOB OKPYKAIOIIETO MHUPA,
UMeImuX (HOPMbI HA3BAaHHBIX TEJ.

Hcnoab3o0BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTrueckas
pabota «Co3nanue
(I (S ()71
IIPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€IMHULIBI U3MEPEHUS
o0béMa. O0bEM
MPSIMOYTOJILHOTO
napajuieenunena,
Ky0a, popMyibl
o0BéMa

N3yuath, UCHIOIB3YS SIKCIIEPUMEHT, HAOIIOACHUE, U3MEPEHUE,
MOJICJINPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJ, BBISAABJISATH CXOACTBA U
Pa3IHYHUs: MKy IMPAMUION U IPU3MOM; MEXTY
LHUAJIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBatsp pa3BEpTKU Napasuienenunena, Kyoa, mpusmsl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYHPOBATH JaHHBIC
TeJa U3 pa3BEPTOK, CO3AABATh UX MOJEIH.

Co3naBath MoJeJIM IPOCTPAHCTBEHHBIX (UTYp (U3 Oymaru,
IPOBOJIOKH, TUIACTUJIMHA U JIp.)

N3mepsaTs Ha MoAesIsIX: ITTMHBI pEOEP MHOTOTPAaHHUKOB,
JaMeTp Iapa.

BeiBoauth popmyiry 00bEMa IpsIMOYTOJIEHOTO
napajuieienuneaa.

BoruncasaTts no gpopmysam: 00bEM NMPSIMOYTOIBHOTO
napajuiesenunena, Kyoa; nCrojb30BaTh €IUHULIBI U3MEPEHUS
00bEMa; BBIYUCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napaJyIeeNUIe 0B; pelaTh 3a1a4M C PEAIbHBIMU JAHHBIMU

[ToBTOpEHue, 06001ICHHE,
CHCTEMAaTH3aIUs

20

IToBTOpEHUE
OCHOBHBIX MOHSATHI
U METOJIOB KypPCOB 5
1 6 KJIaCCOB,
000011eHNE U
CHCTEMaTH3aIHs
3HAHUH

BoeruncasTh 3HaueHNs BBIPAKECHUN, COAEPIKALLNX
HaTypaJbHBIE, LIEIIbIE, TOJIOKUTEIIBHBIE U OTPULIATEIbHbIE
4ucia, OOBIKHOBEHHBIE U IECSITUYHBIE IPOOU, BBITTOJIHSTh
npeoOpa3oBaHus YHCE U BbIPAKEHUH.

Bri0upaTh cn1ocod cpaBHEHHUs YUCETl, BBIUUCICHHM,
NPUMEHSITh CBOIiCTBAa apu(METUUECKHUX JCHCTBUN

JUISL paliiOHaIN3alMU BEIYUCIICHUN.

27



PemaTh 3agaum 3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHue 3HAHMA JIJIs pelIeHUs 3a7a4 U3 JPYrux
MPEIMETOB.

PemaTp 3a1a4u pa3HbIMH C1I0CO0AMU, CPABHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4UH.

OcyuecTBJIATH CAMOKOHTPOJIb BBIITOJIHAEMBIX TEUCTBUN U
CaMOIPOBEPKY PE3yJIbTaTa BEIYMCICHHM

OBLIEE KOJIMYECTBO
YACOBIIO
[TPOTPAMME

170
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AJreodpa
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COJAEPKXAHUE OBYYEHMUA

7 KJIACC
YucJia v BbIYHCIEHUS

JIpoOu 0OBIKHOBEHHBIC U ICCATUYHBIE, IEPEXO0 OT OHOM (OPMBI 3aUCH ApOoOeH K
npyroui. IloHsTME paNMOHANBHOIO YHCIA, 3alUCh, CPABHEHUE, YIOPSAOYMBAHUE
pallMOHAJIBHBIX 4Hhcell. Apudmernyeckue IEeUCTBUS C palMOHAIBHBIMH YHCIIAMH.
Pemienne 3anau u3 peaabHON MIPAKTUKUA HA YaCTH, HA IPOOH.

Crenenb C HaTypaJbHBIM T[IOKa3aTelieM: OMpejeieHue, MNpeoOpa3oBaHUe
BBIpAKEHUN Ha OCHOBE OMPENENICHMs, 3amuch OoabIux yucena. IIporeHThl, 3amuch
MPOIIEHTOB B BHUJAE ApoOM W ApoOU B BHUJIE NPOLIEHTOB. TpH OCHOBHBIE 3aJa4u Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IppuMeHeHnEe MPU3HAKOB JEIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIM HATYypPaJIbHBIX
qHCel.

PeanbHBIC 3aBUCHUMOCTH, B TOM YHCIIC NIPsMas U oOpaTHas MPONOPIIHOHATBHOCTH.

AJireOpanyecKue BbIPaKEeHUS

IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUsS C NepeMeHHOM. JlomycTthmeie
3HaueHUsA NepeMeHHbIX. [lpeAcTaBieHre 3aBUCUMOCTH MEXKAY BEIUYMHAMH B BUJE
dbopmynsl. Beruucnenus no ¢opmynam. I[lpeoOpazoBanne OyKBEHHBIX BBIPAKEHUU,
TOXJIECTBEHHO PaBHbIE BBIPAXKEHUS, MPaBUIa MPeoOpa3oBaHusd CyMM U MPOU3BEACHHI,
IpaBuiia paCKpbITUS CKOOOK U MPUBEIECHUS MOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM.

OpHounensl u MHorousieHbl. CreneHb MHorousieHa. Clo)keHHe, BBIYUTAHUE,
YMHOK€HHE MHOTOWIEHOB. POpMyJibl COKPAIIEHHOTO YMHOXEHUS: KBaJApaT CyMMbl U
KBaaparT paszHocTtu. DopMyna pa3sHOCTH KBagpaToB. PasnokeHWe MHOIOYICHOB
Ha MHOXXHUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHUS, TMpaBWia NpPeoOpa3oBaHUs YpPaBHEHWS,
PAaBHOCHWJIBHOCTh YPABHEHUM.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHON, YHUCIIO KOPHEW JIMHEMHOTO YpaBHEHUS,
peuieHrne JIMHEWMHBIX ypaBHeHUH. (CocTaBl€HUME YpaBHEHUI 110 YCJIOBHUIO 3aJlayM.
PemeHre TEKCTOBBIX 3a/1a4 C IOMOIBIO YPABHEHUH.

JluneitHoe ypaBHEHHE C JByMs TiepeMeHHbIMH W ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C IByMs MIEpEeMEHHBIMU. PellieHne cucteM ypaBHEHHM ClIOCOOOM
MMOJACTAHOBKHU. [[prMepsI pelieHust TEKCTOBBIX 3a/]1a4 € MOMOILBI0 CUCTEM YPaBHECHUM.

DyHKIUU

Koopaunara Touku Ha npsimoil. YncnoBble NpOMEKYTKHU. PaccTosiHue Mexay AByMs
TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssimoyronbHas cucrema koopaunatr, ocu OX u Oy. Abciucca U opuHaTa TOYKU
Ha KOoOpAWHATHOW muiockocTu. [lpumepsl rpadukoB, 3amanubix (opmynamu. YreHue
rpadukoB peanbHbix 3aBucumocteil. [lonarue @ynknuu. I'paduk ¢pynkumuu. CBoiicTBa
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byukuii. Jlunelinas Qynkuus, e€ rpaduk. I'paduk dynkmnun y = |x|. ['padpuueckoe
pEIIEHUE TUHENHBIX YPABHEHUM U CUCTEM JIMHEMHBIX YPaBHCHUU.

8 KJIACC
YucJia v BbIYHCIEHUS

KBanpaTHsblit kopeHb u3 yncia. [loHstue 06 uppaoHaIbHOM YHCIie. JlecsaTuIHbIe
NPUOTMKEHUST HMppalMOHATBHBIX uuced. CBoOWCTBAa apu(METHUECKHX KBaJPATHBIX
KOpHEH U MX MPUMEHEHHE K TPeoOpPa30BaHUIO YHCIOBBIX BEIPAKCHUA M BHIYUCIICHHSIM.
JlercTBUTENbHBIC YUCIIA.

CreneHsb C 1eNIbIM MOKa3aTesieM U €€ cBoicTBa. CTaHaapTHAS 3allMCh YKCIIA.

AnredOpanyeckue BbIPasKeHUsI
KBaznpaTtHblii TpEXWieH, pa3joKEHUE KBAJAPAaTHOIO TPEXUJIEHA HAa MHOXKUTEIH.
AnreOpanyeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoit 1poodu. CioxeHue,
BBIUWTAaHUE, YMHOKCHHE, JIEJICHUE allreOpandeckux apooeil. ParmonanbHbie BRIpaXKeHUS
U UX NpeoOpa3oBaHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyiia KOpHEW KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEeHHM, CBOMSIIMXCS K JIMHEWHBIM U KBaJpaTHbIM. [Ipocreniune
JPOOHO-pallMOHATBHBIC YPABHEHHUS.

I'paduueckass uHTEprpeTanuss ypaBHEHHA C JABYyMSI NMEPEMEHHBIMU U CHCTEM
JIMHENHBIX YPABHEHUM C ABYMs IEPEMEHHBIMU. [ [prMepsI perieHns: CUCTEM HEJIMHEWHBIX
YPABHEHHUM C ABYMsI IEPEMEHHBIMH.

Pelrienrie TEKCTOBBIX 33/1a4 alreOpanyeckum CrocoOoM.

HucmoBble HEpAaBEHCTBA U HMX CBOMCTBA. HepaBEeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCMIBHOCTH HEPABEHCTB. JINHEHBIE HEPABEHCTBA C OAHON NepeMEeHHON. CHUCTEMBI
JIMHENMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DOyHKUMH

[Tounarue ¢ynkuun. OONACTH ONpEAEICHUS U MHOXKECTBO 3HAYEHUM (PYHKIUU.
CriocoObl 3agaHust (PyHKITHIA.

I'padux pynkuuu. Yrenue cBoicTB pyHkmu no e€ rpaduky. [Ipumeps! rpagukos
GyHKINIA, OTpaXKaIOIIUX PEeaTbHBIE MPOIECCHI.

OYHKIINY, ONTUCHIBAIOIINE MPSIMYIO U 0OpaTHYIO TPOMOPIUOHAIIbHBIC 3aBUCUMOCTH,
nx rpabuxn. Oyakmun y = X2,y = X%, y =Vx, y=|x|. I'paduueckoe perieHne ypaBHeHHit
Y CHCTEM YPaBHEHUH.

9 KUIACC
Yuciaa v BbIYUCICHUS

PanronanpHbie 4uCIa, WppalMOHATIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIC TpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, ICUCTBUTEIIBHBIC YHCIIa KaK
OECKOHEUHbIE JCCATHYHbIE ApoOW. B3aMHO OIHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JICMCTBUTEIIbHBIX YACEN U KOOPAUHATHOW MPSMOU.

CpaBHeHue JIEVICTBUTEIBHBIX qucel, apudMeTHIeCKHe JEUCTBUS
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C ICCTBUTEILHBIMU YU CIIAMHU.

Pa3smepsl  00OBEKTOB  OKpYXKAlOIIEro  MHUpa, JJIUTEIBHOCTH  MPOLECCOB
B OKPYXaIoIlleM MUpE.

[TpubnuxEHHOE 3HAYECHHE BEJIMYMHBI, TOYHOCTHb MpUOMMKeHUs. OKpyrieHue
yucen. [Ipukuaka u orieHKa pe3yJibTaTOB BEIYUCICHUMH.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOASIIMXCSA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHH, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. I[IpumMepbl pelieHus YpaBHEHUN TPETbEM M UYETBEPTOU
CTEIIEHEHN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMH. PelneHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHHEe C JByMsl IEpPEMEHHBIMU M €ro rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPABHEHUH C ABYMs IEPEMEHHBIMHU. PellleHne cucreM AByX ypaBHEHHM, OTHO

U3 KOTOpBIX JHMHEHHOE, a JIpyroe — BTOpPOMl creneHu. I'paduyeckas MHTEpHpeTaLUs
CUCTEMBbI YPABHEHUM C IBYMs IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 aIreOpandeckium CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOW IIepeMEHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepeMeHHou. KBaapaTHbie HepaBeHCTBa. ['paduueckas
UHTEpIIpETaLys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

DOyHKIUU
KBagpatuunas gynkius, e€ rpaduk u cBoiictsa. [lapabona, KoopAMHATH BEPUTHHBI
napadoJibl, 0Cb CHMMETPUHU MMapa0oIbl.

I'papuxu ynkumit: y= £x, y= £x+b, y = }_é, y=x3y =% y=|x|
X
U UX CBOMCTBA.

YuciioBbIE 10CJIEA0BATEIBHOCTH U NIPOIrPecCUm

[loHsiTME YHCIIOBOM  IOCJIENOBATEIBHOCTH. 3aJaHHME  IOCJIEI0BATEIBbHOCTH
pEKYppEHTHOH (opmMyon U HhopmyJioil N-ro uieHa.

Apudmernueckass U reoMerpuyeckas nporpeccur. PopMynbl N-ro  4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxxkeHre 4ieHOB apu(pMETUYECKON U T€OMETPUUECKON MPOrPeCCHil TOUKaMHU
Ha KOOPJMWHATHOM TIJIOCKOCTH. JIMHEHWHBIM W HSKCHOHEHIMAIbHBIA POCT. CIIOXKHBIE
ITPOLICHTBL.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie  pe3yabTaThl  OCBOCHHMS  NpOrpaMMbl  ydeOHOro  Kypca
K KOHIly 00y4eHus B 7 KJ1acce:

Yuciaa 1 BLIYUCICHUA
BrImonHsTh, coueTas yCTHbIE M TUCEMEHHBIE TPUEMBI, apu(METHIECKUE ACHCTBUS
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C pallMOHAJIHLHBIMH YUCIIAMHU.

HaxonuTth 3Ha4eHUs1 YUCIOBBIX BBIPAXKEHUM, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI
U MPUEMBI BHIYUCIICHHS 3HAUCHUM APOOHBIX BBIPAKEHUH, COEpKAIINX OOBIKHOBEHHBIE
U JICCSITUYHbBIE APOOH.

[lepexoauTs OT oaHON (OPMBI 3aMKMCH YUCET K JApyrod (mpeodOpa3oBBIBATH
JECATUYHYIO JpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JCCATUUHYIO IPOOB).

CpaBHUBAaTh U YIIOPSIOYUBATH PAIMOHATIBLHBIE YUCIIA.

OKpyTJsTh YUCIA.

BBINONHATS NMPUKHUAKY W OLIEHKY pE3yjbTaTa BBIYMCICHHUM, OLICHKY 3HA4YCHHM
YHUCJIOBBIX BBIpAXEHUN. BBIMONHATL NEUCTBUS CO CTENEHSAMU C HaTypalbHbIMU
MOKAa3aTEeISIMH.

[IpuMeHATh TPU3HAKU JETUMOCTH, Pa3JIOKEHHE HAa MHOXHUTEIH HaTypaJbHbBIX
qrcer.

Pemate mpakTHKO-OpUEHTHPOBAHHBIC 3a1aU1, CBSI3aHHBIC C OTHOIIICHUEM BEJIUYHH,
IIPOIOPIIMOHAIEHOCTRIO  BEJIUYHMH, IPOICHTAMH, WHTEPIPETHPOBATh PE3yJIBTATHI
pelicHus 3a1a49 ¢ y96TOM OrPaHHYCHUMH, CBA3aHHBIX CO CBOMCTBAMH pacCMaTPHUBAEMBbIX
0OBEKTOB.

AJireOpanyecKue BbIPaKEeHUS

Hcnonb3oBaTh anredOpandyeckyrd TEPMUHOJIOTHIO UM CHUMBOJIMKY, NPUMEHATH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxogute 3HaueHHss OyKBEHHBIX BBIPQXKEHUW TMpU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BeinonHsATe npeoOpa3oBaHUs LIEJOTO BBIPAXKEHUS] B MHOTOWIEH MPUBEICHUEM
MOJO0OHBIX CIaraéMbIX, PaCKPhITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOUYJIEHA HA MHOTOWJIEH U MHOTOYJIEHa HA MHOTOYJIEH,
IPUMEHSATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1eCTBIATh Pa3IOKEHNE MHOTOYWIECHOB HA MHOKUTEIM C TOMOILBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXHUTENS, TPYNIHUPOBKH CIAraéMbiX, MPUMEHEHHS (OpMYyII
COKPAILEHHOIO YMHOKEHHUS.

[IpumensTh npeoOpa3oBaHUs MHOTOUWIEHOB JUIsl PELICHHs pa3IUYHbIX 33134
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonp30BaTh  CBOMCTBA  CTENMEHEM €  HATypaJbHBIMH  IOKa3aTENsIMU
JUISL Ipe0Opa30BaHUs BEIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHON, IIPUMEHSS IIpaBuiia nepexoaa
OT MCXOIOHOIO0 ypaBHEHUs K PABHOCWIBHOMY eMmy. lIpoBepsTh, ABISETCA JIM YUCIO
KOPHEM ypaBHEHUS.

[Ipumensaty rpaduyeckre METOIbl MPU PEIICHUHM JMHEWHBIX ypaBHEHUH W HX
CUCTEM.

[TopOupaTh npuMepkl nap Yuce, SBISIIOUUXCS PEIIEHUEM JIMHEHHOTO YPaBHEHHUS
C JBYMsI IIEPEMEHHBIMU.
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CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JTUHEHHOrO ypaBHEHUS C ABYMS
NEPEMEHHBIMHU, MI0JIb3YSCh Ipa)KOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemate cucTemspl 1ByX JTMHENHBIX YPABHEHHM € IBYMsI [IEPEMEHHBIMU, B TOM YHCJIE
rpaduyecku.

CocTaBisATh U pemarh JUHEWHOE YPaBHEHUE WIA CUCTEMY JMHEHHBIX ypaBHEHUI
[0 YCJIIOBHUIO 33aJa4d, WHTEPIPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3aJa4H
IIOJTyYEHHBIN PE3YJIbTAaT.

DyHKUMH

N300paxxaTh Ha KOOPAWMHATHOW MPSMOM TOYKH, COOTBETCTBYIOILWE 3aJaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, HHTEpPBAJIbI, 3alMCHIBATh YHUCJIOBBIE IMPOMEKYTKHU
Ha aNreOpandecKoM S3bIKE.

OTMeyaTh B KOOPJAMHATHOM INTIOCKOCTH TOYKH MO 33JaHHBIM KOOPIUHATAaM, CTPOUTH
rpaduku muHEeHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceIBaTh ¢ NOMOUIBIO (DYHKIIMN M3BECTHBIE 3aBUCUMOCTH MEK]y BEIMYUHAMM:
CKOPOCTb, BPEMsl, pacCTOSIHUE, LI€HA, KOJIWYECTBO, CTOMMOCTb, NMPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHue pyHKINUN 10 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuili cHoco0 MPEACTABICHHUS W aHaliM3a WH(OpMaIuu,
U3BJIEKATh U UHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB peajbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpeameTHbIE peE3yJIbTaThl OCBOCHUS MPOrpaMMbl Y4EOHOrOo Kypca K KOHILY
oOyueHus B 8 kiacce:

YucJa v BbIYHCIEHUS

Hcnonb30BaTh HavyaabHBIE MPEIACTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX YHCEN
JUIS. CpPABHEHMS, OKPYTJICHMS W BBIYUCJICHUN, HM300pa)kaTh JICHCTBUTEIbHBIC YHCTIA
TOYKaMH Ha KOOPJIUHATHOU MPSIMOM.

[IpumensaTs mOHATHE apU(PMETHYECKOTO KBAAPATHOTO KOPHS, HAaxOJHUTh
KBaJpaTHbIC KOPHHM, HCHOJb3yS TPH HEOOXOJAMMOCTH KaJbKYJISATOp, BBIOJHITH
npeoOpa3oBaHusl BRIPAKECHUM, COAEpKaIIMX KBaJpaTHbIE KOPHH, UCIOJL3Yys CBOMCTBA
KOPHEM.

Hcnonb30BaTh 3ammucy OOJBIIUX W MAJIbIX YHUCEI C TTIOMOIIBIO IECATUYHBIX ApoOeH
u creneHe yucia 10.

AJireOpanyecKkue BbIpaKeHHUA

[IpuMeHATh MOHATHE CTETIEHHU C IIEJIBIM MTOKa3aTeNIeM, BBIMOJIHATH TPeoOpa3zoBaHus
BBIPAXXEHUH, COACPIKAINX CTEIIEHU C LEIBIM I0KA3aTeNIEM.

BBINONHATE  TOXAECTBEHHBbIE IPEOOpPa3OBaHMsl  PALMOHAIBHBIX  BBIPAKEHHI
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOWJIEHAMH U alredpandyecKuMu ApoosiMu.

PacxiianpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOXKHUTEIH.

[IpumeHsAT, TpeoOpa3oBaHMsS BBIPAKEHUM JUId pELIEHUs] pa3iMyHBbIX 3aj1ad

Y3 MaTEMAaTUKH, CMEXKHBIX TPEAMETOB, U3 PEATbHOMN ITPAKTUKHU.
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YpaBHeHHs ¥ HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPaBHEHUS M pPalUOHAIBHBIC YPaBHEHHS,
CBOJSILMECS K HUM, CHCTEMBI IByX YPABHEHHUHU C IBYMs IIEPEMEHHBIMH.

IIpoBoauTh mpoOCTEUIINE MCCICAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM
qycie C NPUMEHEHHEM TpapuuecKUX INpPEJCTaBICHUN (yCTaHABIMBATH, HMEET JIH
YPaBHEHUE WIH CUCTEMA YPAaBHEHUI PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuTh OT CIOBECHON (POPMYIUPOBKU 3a/1a4uM K €€ anredpanyecko Moaenn
C IOMOILIBIO COCTaBJICHUS YPABHEHHsS WIM CUCTEMBl YPaBHEHUW, WHTEPIPETHUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJYyYEHHBIN pe3yJIbTaT.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJII CPAaBHEHMsI, OLEHKH, pElIaTh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh rpadHuyuecKylo
WJUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMH
[lonumath M UCHOJB30BaTh (PYHKIMOHAJIbHBIE MOHSTUA M S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OO0O3HAUCHMS), ONPEACNSITh 3HaueHue (YHKIUMU MO 3HAYCHUIO
apryMEHTa, OIIPeEIsATh CBOMCTBA QYHKIUH 1O €€ rpauKy.
Crtpoutb rpaduky 3JIeMEHTAPHBIX PYHKIUN BUAA:
y=_,y=x2 y= x3,y = VX, y = |x|, onucEIBaTh CBOMCTBA YHCIOBON HYHKIIHI
X

1o e€ rpaduxky.

[IpeameTHbIe peE3yJIbTaThl OCBOCHUS MPOrpaMMbl Y4E€OHOrO Kypca K KOHILY
oOyueHus B 9 kiacce:

YucJa v BbIYHCIEHUS

CpaBHHBATH U YIIOPSAI0YMBATH PAMOHAIBHBIE U UPPALMOHAIIBHBIE YHCIIA.

Bemonuare apudmernueckue NEUCTBUS C pAlMOHATBHBIMH YHCIIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE MPHUEMBI, BBINOJHATH BBIUYUCICHUS C HUPPALUOHAIBHBIMU
YHUCJIaMHU.

Haxonute 3HaueHUs CTENEHEW C LENbIMU MOKA3aTEeIsIMA U KOPHEU, BBIUMCIATH
3HAYCHUS YMCIIOBBIX BBIPAKECHUM.

OKpyryiaTh  JI€UCTBUTEIbHBIC YHCJA, BBINOJHATH MPUKUIKY  pe3yJibTaTa
BBIYHCIICHUI, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

PemaTtp nuHelHbIE U KBaJpaTHBIE YPAaBHEHUs, YPABHEHUsI, CBOJSALIMECS K HUM,
npocTeiiire ApoOHO-pallMOHANIbHBIE YPaBHEHHUS.

Pemars cucTeMbl 1ByX JIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE ABJISAETCSA JIMHECUHBIM.

Pemarp TeKCTOBBbIE 3a1auu anreOpandeckuM CIIOCOOOM € MOMOIIBKO COCTaBIICHMS
YPaBHEHMS WJIN CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMU.

[IpoBoauTe mpoCTENIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHHU, B TOM
qyclie C MPUMEHEHHEeM TpaduyecKuX NpeACTaBIeHUN (yCTaHABIMBATb, HMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUs], €CTTU UMEET, TO CKOJIbKO, U MPOYEe).
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Pemate nmuHeliHbIE HEpaBEHCTBA, KBAIpaTHBIC HEPABEHCTBA, N300paKaTh PEIICHUE
HEPABEHCTB HA YHUCJIOBOM NPSAMOM, 3alIUCHIBATH PELICHHUE C TIOMOLIBIO CUMBOJIOB.

Pemate cucrtembl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIKOYAIOIINE
KBa/IpaTHOE HEPaBEHCTBO, M300paXkaTh PEIICHHUE CHCTEMbl HEPABEHCTB HA YUCIOBOU
IIPSIMOM, 3aIIUCHIBATH PELICHUE C IIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUHN PA3JIMYHBIX 33/1a4.

DOyHKIUU
Pacrio3naBate  (yHKIMM  HW3y4YeHHBIX BHUJOB. [loKa3piBaTh CXE€MaTUYECKH
PaCIOJIOKCHUE Ha KOOPAWHATHOM IUIOCKOCTH TpadukoB (GYHKIHMHA BHAA: Y = £X,

e —

y=fx+b y=2, y=ax2+bx+c, y= x3, y= X y=|x| B 3aBucumoctH
pa

OT 3Ha4YCeHUU K03(PPHUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKIIUH.

Crpoutrb u H300pakaTh CXEMATUYECKHM TpapuKd KBAJPaTHUHBIX (PYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMH 10 UX TpaduKaM.

PacnioznaBate KBajpaTHuHyr0 (YHKIHIO 1O (Qopmysie, MPUBOJIUTH PHUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yucsi0BbIe 10CJIE10BATEIHLHOCTH U MPOrPeccUm

Pacnio3naBaTh apupMeTHUECKYI0O U F€OMETPUUECKYIO MPOTPECCUM NPU Pa3HbIX
crioco0ax 3aJaHusl.

BbINOTHATE BBIYMCIIEHUS C UCTIONIB30BaHUEM (OPMYJI N-TO WieHa apu(PMeTHIECKOM
Y TEOMETPUYECKOMN ITPOTPECCHI, CYMMBI IIEPBBIX N YWICHOB.

N300paxaTh 4WieHbl OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOM IJIOCKOCTH.

Pemars 3agaum, CBSI3aHHBIE C YMCIOBBIMHU MOCIJIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3aj1auu U3 peabHOM XKU3HU (C UCIOIB30BAHUEM KAJIBKYJISATOPA, HU(POBBIX TEXHOIOTUM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KoaumdecTtBo OcHoBHOE OcHOBHBIE BUJIBI IEATEILHOCTH O0YYAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Yucna v BBIYUCIICHHUS. 25 [lonsiTne CucremMaTu3upoBaTh M 000raliaTh 3HAHUS
PannoHnanpHble yncia paloHaNbHOIO YUCa. | 00 OOBIKHOBEHHBIX M JECITHUHBIX IPOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH IPO0H, TPe0oOPa30BHIBAS
JNENCTBUSA IpU HEOOXOJUMOCTHU AECSITUUHBIE JPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSAI0YNBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHBIM
MIOKA3aTeJIEM.
Penienne 0CHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLIEHTHI

W3 peAUTbHOU
MIPAKTUKH.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOUTEIN
HATYpaJIbHBIX YHUCET.

OOBIKHOBEHHBIC B JICCITUYHBIEC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpuMeHATH pa3HOOOpa3HbIe CIIOCOOBI M IPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUI],
coJiepKalnx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSATh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOM, TPUBOIUTD
BbIpakeHue K hopme, HanboJiee ya00HOM I BBIYUCTICHUH,
npeoOpa3oBbIBATH IPOOHBIC BHIPAXKEHUS HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX JPO0eH K JEHCTBUAM C IETBIMH
YHCIIaMHU.

IIpuBoAUTH YKCI0BbIE M OYKBEHHbIE PUMEPbI CTEIICHU
C HaTypaJbHBIM IMOKa3aTeIeM, OOBSICHSS 3HAUCHHUS
OCHOBaHMS CTEMEHU U MOKa3aTeNs CTENeH!, HAXOAUTh
3Ha4YeHUs cTerneHei puaa a" (a — mo00e parMoHaIbHOE
YUCJI0, N — HATYpaJIbHOE YHUCJIO).
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PeasibHbie
3aBucuMOcCTH. [ Ipsmas
1 oOpaTHas
MPONOPIUOHAIBHOCTH

ITonuMaTh CMBICI 3aIIUCH OOJIBIINX YHCEI C TOMOIIBIO
JECATUYHBIX JIpo0Oeit u creneHel yncia 10, npuMeHsaTh ux
B pEaJIbHBIX CUTYaIUsIX.

IIpuMeHATH TPU3HAKY JCIIMMOCTH, PA3JIOKEHHUS Ha
MHOHUTEN HATypPaJIbHBIX YUCE]I.

PemaTh 3a1a4u Ha 9aCTH, TIPOIICHTHI, POTIOPITHH,

Ha HaxOoXXJIeHUE ApoOu (TIPOIIEHTa) OT BEJIMUUHBI U
BEJIMYMHEI 0 €€ IpoOu (MPOIEHTY ), ApoOu (TIpoLIeHTA),
KOTOPBIA COCTABIIAET OJIHA BEJIMYMHA OT APYTOMH.
IIpuBoaUTH, pa30MpaTh, OLEHMBATH PA3INYHBIC PEIICHUS,
3aIIMCH PEIICHUN TEeKCTOBBIX 3a/1a4.

Pacno3HaBaTh ¥ 00bSICHSITh, OITUPASCh HA ONIPEACIICHUS,
IIPSIMO MPOTIOPITMOHAIBHBIE U 00OpPaTHO MPOTOPITHOHAIBHBIE
3aBUCHUMOCTH MEXIY BEIIMYMHAMU; MPUBOJAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH U3 PeaibHOTO MUpPa, U3 IPYTHUX YICOHBIX
IPEAMETOB.

Pemath pakTHKO-OpUEHTUPOBAHHBIC 33/1a4l HA JIPOOH,
IPOIICHTHI, IPSAMYIO M OOPAaTHYIO MPOTOPIIMOHAIBHOCTH,
IIPOIIOPITH

Anrebpanueckue
BBIpaKCHUS

27

bykBenHbie
BBIPaKCHUS.
IIepemenHbIE.
Homnyctumsle
3HAYEHUS
[IEPEMEHHBIX.
DopMyIIbI.

OBaaners airedpanyeckor TEPMUHOJIOTUENH U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaa.
Haxoauth 3HaueHrss OYKBEHHBIX BBIPKEHUN TIPH 3a/IaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIYUCICHUS IO (hOpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BhIPAKECHUS

B MHOTOYJICH MMPUBEICHUEM TI0IOOHBIX CIIaraeMbIX,
PaCKpBITHEM CKOOOK. BBINMOJIHATH YMHOXKEHHE OTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHUM,
PaCKpBITHE CKOOOK U
NIPUBEJICHHE

HOI[06HI>IX cJlaraCMbIX.

CBolicTBa CTCIICHU
C HAaTypaJIbHbIM
MOKa3aTeyIeM.
MHOro4JICHBI.
CnoxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOT'OYJICHOB.
dopmyibl
COKpAILIEHHOTO
YMHOKEHHS.
Paznoxxenue
MHOTOWJICHOB
Ha MHO>KUTEIN

Ha MHOT'OYJIEH U MHOI'OYJIEHA HA MHOTOUWICH, IPUMEHATh
(dopMyIibl KBaipaTa CyMMBI M KBaJipaTa pa3HOCTH.
OcyiecTBIATH Pa3I0KEHNE MHOTOYIEHOB HA MHOKUTEIN
yTEM BBIHECEHHUS 32 CKOOKU OOLIETO MHOXKHTEIS,
npUMeHEHUs (HOPMYITBI pa3HOCTH KBAJPaToB, PopMys
COKpAIEHHOIO YMHOYKEHHS.

IIpumensiTh NpeoOpa3oBaHNE MHOTOWICHOB ISl PELLICHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEATBHOU MPAKTUKH.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMATUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, ITpaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUIIBHOCTD
YPaBHCHUM.
JIunelinoe ypaBHEHUE

Pemare nuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPaBWJIA [IEPEX01A OT UCXOJAHOTO YPaBHEHUS

K PaBHOCWJIBHOMY eMy Oosiee nipocToro Buaa. Ilposepsits,
ABJIAETCS I KOHKPETHOE YUCIIO KOPHEM YPaBHEHUS.
IMoadupaTs MpuMepsbI Nap YUCE, SIBISIOIUXCS PELIEHUEM
JIMHEWHOT'O YPAaBHEHUSA C ABYMs [IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Peenue
3a/1a4 C MOMOUIBIO
YPaBHEHUH.
JInnenHoe ypaBHEeHuUE
C ABYMsl
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema aByx
JIMHEWHBIX YPaBHEHUN
C ABYMsl

CTpouTh B KOOPAMHATHOMN MJIOCKOCTH rpaduK JIMHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSCh TPAPUKOM,
NPUBOAUTH IPUMEPbI PEUICHNS YPABHEHUSL.

HaxoauTh penieHue CUCTEMbI IBYX JMHEHHBIX YPABHEHUMN
C ABYMsI IEPEMEHHBIMHU.

CocraBJisATh U pemiaTh YPABHCHUE WUJIA CUCTEMY
YPABHEHHUM I10 YCIIOBUIO 3aa41, UHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 33]1a41 MMOJYYEHHBIN
pe3yabTaT

MePEMEHHBIMU
Koopaunats! u rpaduku. 24 Koopannara Touku HN300pamxaTh Ha KOOPIMHATHOW MPSIMON TOUYKH,
OyHKIUU Ha IpAMOU. UHCIOBBIE | COOTBETCTBYIOLIME 3aJaHHBIM KOOPAUHATAM, JIYUYH, OTPE3KH,
MIPOMEXKYTKH. WHTEPBAJIbL; 3aMUCHIBATH UX HA aNre0OpandeckoM si3bIKe.

Paccrositnne mexay
JBYMSI TOUKaMH
KOOPJWHATHOU
MIPSIMOM.
IIpssmoyrosibHas
CUCTEMA KOOpIAUHAT
HAa IJIOCKOCTH.
[Tpumeps rpadukoB,
3aJJaHHBIX
bopmynamu.

OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPAWHATAM; CTPOHUTH I'Pa(pUKH HECTOKHBIX
3aBUCUMOCTEH, 3a1aHHBIX ()OpMYyJIaMH, B TOM YHUCJIC

C MOMOIIBIO UGPOBBIX JAOOPATOPHUH.

I[IpumMeHsATh, U3y4YaTh MPEUMYIIECTBA,
HHTEPHPEeTHPOBATH Tpadrueckuii criocod npecTaBICHUS
Y aHaIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb MoHsATHE (PYHKITNH, OBJIA/ICBAThH
(GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBartsp nuHelHy0 QyHKIHIO Y = KX + Db,
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Urenue rpadukoB
peanbHbIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk GpyHKIIUH.
CpoiicTBa QyHKIUH.
Jluneiinas QyHKIus.

ONMCHIBATH €€ CBOMCTBA B 3aBUCHUMOCTH OT 3HAYECHUHN

K03 durmeHToB K u b.

Ctpouth rpaduku JivHeitHON QyHKINYU, QyHKIMHA Y = | X |.
Hcnoan3oBath HU(POBLIE PeCYPChI I TIOCTPOCHUS
rpadukoB GYHKIMI U U3YyUEHUS UX CBOMCTB.

[IpuBOINTH IPUMEPHI IMHEWHBIX 3aBUCHMOCTEN B PEATIBHBIX
IIPOLIECCAX U SIBJICHUAX

[TocTpoenue rpaduka
JUHENHON QYyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEeHue n 0000IIEHNE 40 [ToBTOpEHME Bri0upaTh, NPUMEHSATH OLIEHUBATH CIIOCO0bI CPABHEHHUS
OCHOBHBIX IOHATUI YKCEeJl, BBIYUCICHUA, TPeoOpa30BaHUil BBIPAXKEHHUI,
U METOJIOB Kypca pElIeHUs] YPAaBHEHHIA.
7 xnacca, 00001IeH e OcymecTBJIATh CAMOKOHTPOJIb BBIMOJIHAEMBIX I€UCTBUI U
3HAHUHN CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHui,
ITOCTPOECHUM.
Pematp 3agqaum 13 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA U1 pELICHUs 3a1a4 U3 IPYrux
MPEeIMETOB.
PemaTe TekcTOBBIC 321a4H, CDABHMBATh, BHIOMPATH
CIoCo0bI peIICHUS 3aa4n
OBUIEE KOJIMYECTBO 136
YACOBIIO
[TPOTPAMME
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8 KJIACC

HanmenoBanue pasnena |KonnuecTso OcHoBHOE OcHOBHBIE BU/JIbI ACSTEIBHOCTH O0YYaIOMIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna v BBIYUCIICHHUS. 15 KBazgpaTHbIil KOpEHb DopMyJTHPOBATH ONpPeAeIeHHe KBAIPATHOIO KOPHS

KBagpartHbie KOpHU u3 yucna. [lonsarue U3 4yKciia, apu(pMETHIECKOro KBaJApaTHOTO KOPHSL.
00 HppalOHAIBHOM IIpumMeHsATH onepaiuio u3BJIEUECHNUS KBAPATHOIO KOPHS
yucie. JlecaTnunbie 13 YKCJIa, UCIOJIb3YS ITPU HEOOXOIMMOCTH KAJAbKYJIATOP.
IPUOITKEHUS OueHnBaTh KBaApaTHbIC KOPHU LIEJIBIMU YHCIIAMU U
UPpalMOHAIbHBIX JNECATUYHBIMH IPOOSIMH.
YHUCEel. CpaBHMBATB U YHOPSJA0YUBATH PALMOHAIBHBIE U
JleificTBUTENbHBIE UPpalMOHAIBHBIE YHCIIA, 3aIIMCAHHBIE C TOMOLIBIO
yucia. CpaBHEHUE KBaJpAaTHBIX KOPHEW.
NENCTBUTENIbHBIX HMccaenoBaTh ypaBHEHHE X2 = @, HAXOAUTH TOUHBIE U
YuCel. npubInKEHHBIE KopHU Tipu @ > 0.

YpaBHEHHE BUIA
X? = a.
CsoiicTBa
apudmeTrnuecKux

KBaJIPaTHBIX KOPHEW.

[IpeoGpazoBanue
YHCIIOBBIX
BBIPAKCHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HccaenoBath cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE SKCIIEPUMEHTHI C UCIOJIb30BAaHUEM KaJIbKYJISATOPA
(koMIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECCKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh X JIsl IPeoOpa3oBaHMs BEIPAKECHUI.
BoInoJHATH Npeodpa30BaHus BEIPAKEHUN, COJIEPHKALTUX
KBaJIpaTHbIC KOPHU. BhipaxkaTh nepeMeHHbIC

U3 TEOMETPUIECKUX U HU3UIECKUX (Hopmy.

BbI14ucJasTh 3HAYEHUA BBIPAKEHHM, COJICPIKAIIUX
KBaJIpaTHbIE KOPHU, UCTIOJIB3YSI IPU HEOOXOAUMOCTH
KaJbKYJISTOP.
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Hcnoan3oBarh B X0A€ pCIICHUA 3aaa4 9JICMCHTAPHBIC
IMpCaACTaBJICHUS, CBA3AHHBIC C HpI/I6JII/I}KéHHI)IMI/I 3HaAa4YCHUAMU
BCJIMYHH.

3HAKOMHUTBLCA C I/ICTOpI/leﬁ Pa3BUTHUA MATCMATHKHU

Yucsia v BEIYUCIICHUS.

Creredsb ¢ LENbIM

@®opMyJTHPOBATH ONpe/ieJIeHre CTEIICHHU C LIEeJIbIM

Crenensp ¢ nenpm ITOKA3aTEIIEM. ITOKA3aTENEM.
[I0Ka3aTesIeM CranpaprtHas 3anuch IIpeacraBasiTh 3anMCh OOJIBIINX U MAJIBIX YHCEN
qyuca. B CTaHJapTHOM BujJe. CpaBHUBATB YKCIIa U BEJIMYUHBI,
Pa3mepsl 00bEKTOB 3alMCaHHbIE C UCTIOJb30BaHueM cteneHu 10.
OKpPY>KaroIlEero Mupa Hcnoab30BaTh 3allUCh YUCET B CTAHAAPTHOM BHJIE
(OT 2rIeMEeHTapHBIX JUTSI BBIPQXKEHUS pa3MEPOB 0OBEKTOB, TIIUTEIHLHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMHYECKHUX DopMyJTHPOBATH, 3ANIMCHIBATH B CHMBOJINYECKOi (hopme
OOBEKTOB), Y WJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
JUTUTEIBHOCTD C LIEJIBIM [MOKA3aTeJIEM.
IIPOLIECCOB IIpumMeHATH CBOMCTBA CTENEHU JJI TPeoOpa30BaHUS
B OKPY’KaIOIIEM MHMpE. | BBIPAXKEHUH, COJEPIKALIUX CTEIIEHU C LEJIbIM ITI0Ka3aTEIIEM.
CBoiicTBa cTeneHU BbInoJHATH AeHCTBUS C YHCIaMHU, 3allCAaHHBIMU
C LIEJIBIM [TOKA3aTENEM | B CTaHJAPTHOM BHJIC (YMHOXKEHHUE, JIeJIEHHEe, BO3BEACHUE
B CTEIICHb)
Anre0Opanueckue KBangpatubii Pacno3HaBaTh KBaIpaTHBIN TPEXUWIEH, YCTAHABIUBATh
BBIPAKECHUS. TPEXUJIEH. BO3MOKHOCTb €T0 PA3JIOKEHN HA MHOKHUTEIIH.
KBanparnsiil TpéxusieH Paznoxxenue PackiaabiBaTh HA MHOKMTEJIN KBAIPATHBIN TPEXUIIEH
KBaJpPaTHOTO C HEOTPHULIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUJICHA
Ha MHOKHUTEIIN

Anrebpanueckue
BBIPAKCHUSI.
Anrebpandeckas apoOb

15

AnreOpanueckas
npo6b. Jlomyctumbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIINX

B aJire0OpandecKkue
BBIPAKCHUSI.
OCHOBHOE CBOMCTBO
asreOpanveckon
npobu. CokpailleHue
JpOOEH.

CnoxxeHue,
BBIYHUTAHNE,
YMHOKCHHE U JCIICHHAC
areOpandecKux
JIpOOeH.
IIpeobpaszoBanue
BBIPAXCHHUI,
COJIepIKaITuX
areOpandeckue
podu

3anuceiBaTh anredpanyeckue Boipakenus. Haxoaurb
00JacThb OIpeeNeHNs PAllMOHAIBHOTO BBIPAXKEHHUS.
BbInoHATH YKCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JPoOU, B TOM YHUCIIE C TOMOUIbIO KaJIbKYJISATOpPA.
®opMyJIMpPOBaTh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATh €ro JJis1 IpeoOpa3oBaHus JpOoOeE.
BbInoaHATH AeiicTBUA ¢ anredpanyecKuMu ApoOsMH.
[IpumensaTh npeoOpa3oBaHUsl BRIPAKEHUN JJIs PEIICHUS
3aj1a4. BeipaxkaTh nepemMeHnHble U3 Gopmyd (GU3HUECKUX,
r€OMETPUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYAIIUH )
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTtHbie ypaBHEHUSA

15

KBanpatHoe
ypaBHeHue. Henomnnoe
KBaJpaTHOE
ypaBHenue. opmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbIE YPABHCHUS.

3anucbIBaTH (POPMYJIY KOPHEUN KBaIpaTHOTO YPABHEHUS,
pelaTh KBaJIpaTHbIe YPABHEHUS] — IIOJIHBIE U HETIOJHBIE.
IIpoBoauTs MpocTeiinue uccjieI0BAHUA KBaJPATHBIX
YPaBHEHHUM.

Pematb ypaBHeHUs, CBOISIIIIMECS K KBaJPATHBIM,

C TOMOIIIBIO MPEe0Opa30BaHUI U 3aMEHOUN IEPEMEHHOM.

Pelienue ypaBHeHuU, Hao0JropaTh 1 aHAIM3HUPOBATH CBSI3b MEXAY KOPHAMHU U
CBOASIINXCS Ko3(puIMeHTaMu KBaIpaTHOTO YPABHEHHSI.
K KBaJIpAaTHBIM. dopmyamupoBath Teopemy Buera, a Takxe 00paTHYIO -
[Ipocreiimme IpoOHO- | TEOpEMY, IPUMEHATH 3TU TEOPEMBI JIJIS PELLICHMSI
paloOHAJIbHbIE 3a/1ad.
YPaBHEHUS. Pemath TekCcTOBBIE 321a4H aNTeOpanyecKUM CIIOCOOOM:
Pemenne TeKCTOBBIX MEePEXOJIUTh OT CJIOBECHOUN (POPMYTUPOBKH YCIOBUS 3aa4U
3a/1a4 C MOMOUIBIO K aJireOpandecKkoi MOJENU IyTEM COCTABIICHUS YpaBHEHMS;
KBaJPAaTHBIX pelaTh COCTABICHHOE YPAaBHEHUE; NUHTEPIIPETUPOBATD
YpaBHEHUU pe3yJibTar.
3HAKOMMTBCS C HCTOPHEi pa3BUTHS alreOpsbl
YpaBHEHUS U HEPABEHCTBA. 13 JInnenHoe ypaBHeHUE Pacno3HaBaTh JIMHENHBIC YPABHEHUS C IByMs
Cucrembl ypaBHEHHI C AByMs IIEPEMEHHBIMHU.

MepEMEHHBIMH, €T0
rpaduk, mpuMepbl
pELICHUs] YPAaBHEHU
B II€JIBIX YHCJIAX.
Pemenune cucrem nByx
JIMHEWHBIX YPABHEHUMN

Ctpoutsh rpadvKku TMHEWHBIX YPaBHEHUH, B TOM YHCTIC

HCI0JIb3YyS HU(PPOBBIE pecypcehl.

Pa3ziuuarth napasuienbHbIe U NEPECEKAIOIIUECS PSIMbIE
110 UX YPaBHEHUSM.

Pemath crucTemsbl IBYyX JIMHEWHBIX YPABHEHUH C IBYMS

MIEPEMEHHBIMU MTOJCTAHOBKOM U CI0KEHUEM.

45




C AByMs
MIEPEMEHHBIMU.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHMHBIX
YpaBHEHUM C ABYyMSI
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
ypaBHEHHUS C IBYyMSI
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C IBYMs
MIEPEMEHHBIMU.
Pemenue TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemiatb mpoCcTENIINE CUCTEMBI, B KOTOPBIX OJHO

U3 YPABHEHUH HE SIBJIICTCS TUHEHHBIM.

IIpuBoauTh rpaguYeCcKy0 HHTEPNPETALMIO PELICHUS
YPaBHEHHS C IByMSI IEPEMEHHBIMH M CUCTEM YPABHEHUM
C ABYMs IIEPEMEHHBIMU.

PemaTh TeKCTOBBIE 3aa4M aITreOpandeckKuM CriocoooM

YpaBHEHUS U HEPABEHCTBA.
Hepagsencrpa

12

Yucnossie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHoOM
MIEPEMEHHOM.
JInHeuHbie
HEPaBEHCTBA C OJTHOM
MIEPEMEHHOU U UX
pemenue. CucteMsl
JIMHEWHBIX HEPABEHCTB

@®opMYyJUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJAWHATHOW MTPSAMOM, 10KA3bIBATH
anre0panvecku.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJE PEILICHHUS 3a1a4.
PemiaTh TMHEHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MIPSMOM.
PemaThb cuCTEMBbI JIMHEHMHBIX HEPABEHCTB, U300paxaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB HA YHUCJIOBOU IIPAMOU
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C OTHOW IEPEMEHHOU
U WX PEIICHUE.
N3o0paxenue
peLIeHNs JIMHENHOTO
HEpPABEHCTBA U UX
CUCTEM Ha YUCIIOBOU
MIPSMOU

Oynkunn. OCHOBHBIE
ITOHATHS

[TonsiTue pyHKUMN.
OO6acThb ornpeeeHus
¥ MHOXECTBO
3HaYEHUH QyHKINU.
CrniocoObl 3a1aHus
byHKUIUHA.

['padux pyHKUIMU.
CaoiicTBa QyHKIINH,
UX 0TOOpaxxeHue

Ha rpaduke

Hcnoan3oBarh QyHKIMOHATBHYIO TEPMUHOJIOTHIO H
CHUMBOJIHKY.

BoruucasaTs 3HaveHus QyHKIUH, 3a1aHHBIX HopMyTiaMu
(mpu HEOOXOAMMOCTHU UCIIONIB30BATh KAJIBKYJISATOD);
COCTABJISATH TA0JIUIbI 3HAYEHUI (QYHKINU.

Ctponth 110 TOUKaM rpagpukm GyHKIUN.

OnuceiBaTh CBOMCTBA (DYHKIIMM HA OCHOBE €€
rpauIecKoro NpeICTaBICHUS.

Hcnoan3oBath QyHKIIMOHATHHYIO TEPMUHOJIOTHIO H
CHMBOJIMKY.

HccaenoBathb npuMepsbl rpadKOB, OTPAKAIOIINX PeabHbIC
nporeccel U siieHus. Il puBoauTh MpUMeEpPBI ITPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMH.

Hcnonb30BaTh KOMIIBIOTEPHBIE POTPAMMbI

JUTSI TIOCTpOeHUs TpauKoB GYHKIIUN U U3yYESHUS UX CBOWCTB

Oynkimu. Yucnosele
byHKIIH

YreHue v mocTpoeHue
rpadukoB QyHKIIHIA.
[Tpumepsr rpadukoB

Haxoauth ¢ nomomb10 rpapuka GyHKIIMA 3HAYCHUE OTHON
U3 paccMaTpPUBAEMbIX BEJIMYMH I10 3HAYEHUIO IPYTOU.
B HecoXHBIX ciydasx BbIpaxkaTh (popMyJ10#i 3aBUCUMOCTD
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bynxumi,

MCXKAY BCIIMUYNHAMMU.

OTPaKAIOLLUX OnuchbIBaTh XapakTep U3MEHEHUS OJJHOW BEJIMYHUHBI
peabHbIE MPOLIECCHI. B 3aBUCHUMOCTH OT U3MEHEHUS APYTOi.
DyHKINH, Pacno3naBath BubI n3yyaeMbix GyHkiuil. [loka3siBaTh
OIHCHIBAIOIINE CXeMaTHYeCKH MOJI0KEHNE Ha KOOPAUHATHOM TIJIOCKOCTH
NpsMy!o 1 00paTHyl0 | rpadukos pynkumii Buma:y = X%,y = X%, y =vx, y = |x|.
POIIOPIIUOHATIBHBIC Hcnoub30BaTh (PYHKUMOHAJIBLHO-TPaUUYECKHE
3aBUCUMOCTH, UX NpeacTaBJICHUs 1JIs1 PEIICHUS U UCCIIEIOBAaHUSl YPABHEHUI 1
rpaduKH. CHUCTEM YPaBHEHUH.
I'paduk GpyHKiuu IIpumeHsaTh HM(pPOBBIE pecypehl s TOCTPOCHUS
y = X% rpaduKoB QPyHKINH
OyHKIUU
y =xy=x,
y =vx,y = |xf;
rpaduyecKoe peuieHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpeHue u 00001IEHNE 40 [loBTOpEHME Bbi0MpaTh, NPUMEHATH, OLEHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIEHNE
3HAHUU

YHCEe, BEIUUCIEHUH, TPeoOpa30BaHMi BEIPAKCHUM, PEIICHUS
YpPaBHECHUM.

OcymecTBJIASATH CAMOKOHTPOJIb BHITIOJTHIEMBIX ICUCTBUM U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHM, TPE0oOpa30BaHUT,
IIOCTPOCHUM.

Pemathb 3a1a4u U3 peasibHOM KU3HHU, IPUMEHATH
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MaTeMaTUYECKHUE 3HAHUS JIJISl peLIEeHUs 3a1a4 U3 JPYyrux
MIPEIMETOB.

PemiaTh TeKCTOBBIE 321241, CDABHUBATH, BHIOMPATH
CIoco0bI pelICHUs 3aJa4ul

OBLIEE KOJIMYECTBO
YACOBIIO
I[TPOTPAMME

136
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9 KJIACC

HanmenoBanue paznena  |[KomuuecTBo OcHoBHOE OcCHOBHBIE BUJIBI JEATEIBHOCTH 00YHAIOIINUXCS
(TemnI) Kypca 4acoB coJiepKaHue

Uucna v BBIYUCICHUS. 9 PanmonansHeie uncna, | Pa3BuBaTh MpeacTaBJIeHHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTENbHBIE UPPALMOHAIILHBIE HaTypaJbHBIX YHCEN JO MHOKECTBA JECHCTBUTEIbHBIX YUCEN.

qgucia YuCia, KOHEYHbIE U O3HAKOMHUTBCS C BO3MOXHOCTBIO IIPEICTABIICHUS
OECKOHEYHbIE JEHCTBUTENBHOIO YUCIIa KaK OECKOHEUYHOH 1eCATUYHON
JECATUYHBIE TPOOH. IpoOu, NPUMEHSTD JI€CITHYHbIE TPUOTMKEHUS
MHoxecTBO palMOHANBHBIX U HPPALMOHAIIBHBIX YHCET.
JEACTBUTEIIBHBIX HN300paxaTh 1€VCTBUTEIBHBIC YUCIIA TOUKAMHU
YHCEll, KOOPJAMHATHOM IIPSMOM.
NEICTBUTENIbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPAI0YNBATH
yucia Kak JNEHCTBUTEIBHBIE YHCIIA.
OECKOHEUYHBIE BbInoJIHATH, cOueTast yCTHbIC U MUChbMEHHBIE TTPUEMBI,
JECSTUUHBIE TPOOH. apudmMeTndyecKkue 1eMCTBUS C PAIIMOHATbHBIMU YHCIAMU;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIICHEN C LIeJIbIMU MTOKA3aTeIIIMU U
COOTBETCTBHE MEXY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCIIOBBIX BHIPAKEHUI.
MHOKECTBOM IousyuyuTs npeacTraBjieHHe O 3HAUUMOCTU
JEHCTBUTEITBLHBIX JNEUCTBUTEIBHBIX YHCEN B IPAKTUYECKOMN NeATEIbHOCTH
YUCENT U MHOXKECTBOM YeJIoBeKa.
TOYEK KOOPAUHATHOM AHAJIM3UPOBATH M J1€JIaTh BBIBOJAbI O TOYHOCTHU
PSIMOIA. IPUOINKEHUS TEUCTBUTEIIBHOTO YHUCIIA TIPU PEIICHUN
CpaBHeHue 3ajauy.
JIEUCTBUTENBHBIX unice, | OKpYyrasiTh JeHCTBUTEIBHBIC YUCIIA, BHIMOJHSATD
apudmMeTnuecKkre NPUKUIKY PE3YJIbTATA BBIYUCIECHUN, OLEHKY 3HaYCHU
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JICUCTBUS

C ICMCTBUTEIbHBIMU
YHUCJIaMHU.
[TpubmxéHHOE
3HAYEHHE BEJIMYMHBI,
TOYHOCTh
MPUOJIMKEHUS.
OxpyriieHue yuce.
[Ipukuaka u orieHKa

YHCJIOBBIX BBIPAXKECHUH.
3HAKOMHUTBCS C HCTOPHE pa3BUTUS MAaTEMATHKU

pE3yIbTaTOB
BBIYMCIICHUN
YpaBHEeHUS U 14 JIuneiinoe ypaBHeHue. | OcBauBaTh, 3alIOMUHATH U IPUMEHSATH rpauyeckune
HEPABEHCTBA. Y PaBHEHUS Pemenue ypaBHeHuni, METOAbI IIPU PELICHUN YPAaBHEHUI, HEPABEHCTB U UX
C OJTHOM TIEPEMEHHOM CBOJALLIUXCS CHUCTEM.
K JIMHCWHBIM. Pacno3HnaBaTh 1ienbie U IpoOHBIC YPaBHCHHS.
KBanparnoe PemiaTs JiMHeHHbIE M KBAJAPaTHbIC YPABHECHUS,
ypaBHeHue. Pemienue ypaBHEHUS, CBOJIAIIMECS K HUM, IPOCTEHIIHE APOOHO-
YpaBHECHUH, palMOHAJIbHBIE YPABHEHUS.
CBOIAIIMXCSA IIpensiaratb BO3MOXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
K KBaJpaTHBIM. 3a1a4, 00CyK1aTh UX U PelIaTh TEKCTOBBIE 33/1a4u
bukBangpaTtHbie pa3HBIMU CIIOCOOAMU.
YPaBHEHMUSL. 3HAKOMHMTBHCS C UCTOPHUEI PAa3BUTHUS MATEMATUKU
[Ipumeps! perieHus

YPaBHEHUN TPETbEU
Y 4YETBEPTOU CTENIEHEN
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pasoKeHUEM

Ha MHOKHTEIIH.
Pemenue qpoGHoO-
paIMOHaILHBIX
YPaBHEHUM.

Penrenune TekCTOBBIX
3a/1a4 aire0panyecKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHMI

14

YpaBHEHUE ¢ ABYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUM
C AByMs
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JUHEWHOE,
a Ipyroe — BTOpou
CTEIICHHU.
['paduueckas
UHTEPIIPETALHS
CHUCTEMBI YPAaBHEHU

C ABYMs IEPEMEHHBIMHU.
Pemenune TekcToBBIX

OcBauBath U NPUMEHATH NMPUEMBI PEIICHUS CUCTEMBI
JIBYX JIMHEHHBIX YPAaBHEHUH C JBYMSI IEPEMEHHBIMU U
CHUCTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE
SABJISIETCS JIMHEWHBIM.

Hcnoan3oBarh GyHKIIMOHATBHO-TPAPUIECKHE
IPEICTaBIICHUS I pellleHUs M MCCIeJOBAHUS YPABHEHUI
Y CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anre0OpandeckuM Croco0oM: NMepexoauTh OT CIIOBECHOU
bopMYJIMPOBKH YCIIOBUS 3a1a4M K aIreOpandeckoi MoJienu
MyTEM COCTABJICHHS] CUCTEMbI YPABHEHUI; pelaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yJbTar.

3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS MAaTEMATUKU

52




3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepasencrBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOICTBA. BbINoJHATH IPe00pa30BaHNs HEPABEHCTB, HCI0JIb30BaTh
JIuneiinbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YHUCTIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacnozHaBaTh JTUHEHHBIC U KBApaTHbIC HEPABEHCTBA.
C OHOU ITEPEMEHHOU Pemiarb 1uHENHHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATh
HEPABEHCTB C OJJHON IIOJIyYECHHBIE PEIICHUS.
IIEPEMEHHOU U UX H300pakaTh penieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelIeHuE. Ha YHCJIOBOU MPSMOM, 3aNIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBagparnsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemarhb KBaJpaTHbIC HEPABEHCTBA, UCIIOJIb3Ys
peuieHue. rpaduyeckue npeacTaBICHuUS.
I'paduueckas OcBauBathb 1 NPUMEHATH HEPABEHCTBA ITPU PEILICHUU
MHTEPIPETALINS Pa3IMYHBIX 33]1a4, B TOM YHUCJIE TPAKTHKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
IIEPEMEHHBIMU
OyHKINN 16 KBagparnunas Pacno3naBaTh BUIbI U3y4aeMbIX (DYHKIIMIA;

bynkuus, e€ rpaduk u
cBoiictBa. [1apabomna,
KOOPAMHATHI BEPIINHBI
napaboJibl, OCh

WJIIOCTPUPOBATH CXEMATUYECKHU, 00bSICHATH
pacmnoJioKeHne Ha KOOPAMHATHON TUIOCKOCTH rpaduKoOB

¢yukuumid Buma: y = kx,y = kx + b,y = k_,y = X2,
X
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CUMMETpPHUU NapaboJIbl.

I'paduku pyHKIMIA:
y = Kkx
y = kx + b,

_k
y =,

X

y =%,
y =X,
y =Vx,
y = |x|

y = X3,y =+/x, Y = |x| B 3aBHCUMOCTH OT 3HAUCHHiT
K03((PHUIMEHTOB; ONMUCHIBATh X CBOWCTBA.
Pacno3naBaTth KBaipaTUIHYIO (PYHKITHIO IO hOopMyIIe.
IIpuBoAUTHL MPUMeEPBI KBaAPATUYHBIX 3aBUCUMOCTEM
U3 peaTbHON KU3HH, (PU3UKH, TEOMETPHUH.

BoIsaBISAITH 11 0000111aTH 0COOCHHOCTH Ipadrka
KBaJIpaTUYHOU PYHKIIMHU Y = ax? + bx + c.

CTpouTh M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaIpaTUYHBIX (PYHKITUH, 3a1aHHBIX (hOpMyJIaMU BUa
y = axt,y=ax’ +q,y = ax + p?y =ax’ + bx + c.
AHAJIM3UPOBATH U MIPUMEHSATH CBOMCTBA N3YUYEHHBIX
GYHKIHN 1S KX TTIOCTPOSHUS, B TOM YHCJIE C TIOMOIIBIO

IU(POBBIX PECYPCOB

YucioBbie
OCJIEIOBATEIILHOCTH

15

ITonsaTue ynciIoBOM
MIOCJIEIOBATCILHOCTH.
3amaHue
IIOCJIEAOBATEIIEHOCTH
PEKYpPPEHTHOU
dbopmyoi u

dbopmyI0ii N-TO YieHa.

Apubdmernueckas u
reoMeTpuYecKast
IIPOTPECCHUM.
@opmyJIbl N-T0 YieHa
apudMeTHYECKON U
FEOMETPUYECKOU

OcBauBaTh U NPUMEHATH WHCKCHBIC 0003HAYCHUS,
CTPOMTH PeuyeBble BLICKA3bIBAHUS C UCIIOJIB30BaHUEM
TEPMHUHOJIOTHH, CBSI3aHHOU C MIOHATHEM
MOCJIEI0BATEILHOCTH.

AHaau3zupoBath GopMyIry N-ro 4ieHa
TIOCJICIOBATEIFHOCTH WITH PEKYPPEHTHYIO (hOpMyITy

U BBIYHCJISATH WICHBI ITOCIICIOBATEILHOCTEH, 38 TaHHBIX
3TUMU (HOPMYJIaMHU.

YcraHaBJIMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUHT
TIOCJICIOBATEILHOCTH, €CJIA BBIMTMCAHBI TICPBBIC HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apuMETHICCKYIO K TEOMETPHUICCKYIO
IIPOTPECCHH NP PA3HBIX CITOCO0AX 3aaHUsI.

54




MPOTPECCUM, CYMMBI
MEPBBIX N YJICHOB.
N300pakeHue 4ieHoB
apupMeTHIeCcKoi 1
TEOMETPUUYECKOU
MPOrPECCUN TOUKAMHU
Ha KOOPANMHATHOMN
TJTOCKOCTH.
JIuHeHbIN 1
AKCIOHEHIIUAJIbHBIN
pOCT.

CI10%HBIE POLEHTHI

Pemartp 3371auu ¢ UCNONb30BaHUEM (POPMYII N-TO YieHa
apu(pMeTUYECKON U FeOMETPUUECKOM ITPOrpecCuil, CyMMbl
HEPBBIX N YJIEHOB.

N300paxaTh wieHbl 1OCIEA0BATEILHOCTH TOUKAMHU

Ha KOOPJIAMHATHOW MJIOCKOCTH.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U SIBJICHUI

U3 PEANbHON KU3HU, HIUTIOCTPUPYIOIINE U3MEHEHUE

B apU(PMETHUUECKOU MPOTrPECCUH, B TEOMETPHUUECKON
IPOrpeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTp 3aga4um, CBSI3aHHbBIE C YHCIOBBIMU
NIOCJIEOBATEIBHOCTSMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HH C UCTIOJIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9TIEKTPOHHBIX TAOJMII, TPAPUIECKOTO KATBKYJISITOPA U T.11.).
PemaTp 331a4u Ha CIOKHBIE MPOLEHTHI, B TOM YHUCIIE
3a/1a4y U3 peaNbHOU MPAKTUKH (C UCIIOIb30BaHUEM
KaJIbKYJIATOPA).

3HAKOMMTBHCS C MCTOPHUEH PA3BUTHUS MAaTEMATUKU

IToBTOpEeHue, 0600IICHNE,
cUcTeMaTHu3alus 3HaHU!
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Yucaau
BbIYMCJIEHHS (3aITUCh,
CpaBHEHUE, IEUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOILLIECHUS,
IPOMNOPIIUY;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJIMHOKECTBO,
orepaluy HajJ MHOXKECTBaMU; HCIMOJIb30BaTh rpaduyeckoe
IPEICTABIIEHNE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IPOLIECCOB U SIBJICHUM, IPY PELIEHUH 3a]a4 U3 APYTHUX
y4eOHBIX MPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE C YMCJIAMU: HATypaJbHOE YUCIIO,
IPOCTOE U COCTABHOE YHCIIA, AEIUMOCTh HATypaJbHbIX
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OKpYTJIEHHUE,
MpUOIMKEHHE,
OLICHKA; pEILLICHUE
TEKCTOBBIX 3a7a4

qyuce, MPU3HaKM JISTUMOCTH, 11€710€ YUCII0, MOAYJIb YHCIIa,
OOBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apupMEeTUUIECKUN KBaJIpaTHBIN KOPEHb.
BbINOJIHATH AeiicTBUS, CPABHUBATH U YIIOPSII0YNBATH

apuhMeTUYECKUM YucIia, NPeACTaBIATh YACIa HA KOOPIUHATHOM MPSMOH,
crocoOom) OKPYTJIATH YHUCJIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3yJibTaTa BEIYMCICHUI.
Pemarthb TekcTOBBIE 3a1a4M ApUPMETUUECCKUM CITOCOOOM.
Pemath npakTuyeckue 3a1a4m, COIepKallre IPOLEHTHI,
JIOJIM, YACTHU, BBIPAXKAIOIIHNE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — PacCTOSHUE, [IEeHA — KOJIUYECTBO — CTOMMOCTD,
00BEM paboOThl — BpeMs — MPOU3BOAUTEIILHOCTD TPY/A.
Pa30upartsb peanbHbIC )KU3HCHHBIE CUTYAIIHH,
(popMyIHPOBATH UX HA S3BIKE MATEMATHUKH,
HAXOUTH PEILICHUE, TPUMEHSISI MAaTEeMAaTUYECKUM arapar,
HHTEPIPETHPOBATH PE3YJIbTaT
AJsiredOpanyeckue OnepupoBathb NOHATUSIMH: CTEIICHb C 1IEJIBIM
BbIpaKeHUsI nokaszaresneM, apupMeTHyecKuil KBapaTHbIN KOPEHb,
(mpeoOpa3oBaHUe MHOTOWIEH, ajareOpandeckas Apo0b, TOKICCTBO.
anreOpandecKux BbINOJHATE 0CHOBHBbIE IeHCTBUS: BBITIOJHATH PACUETHI
BBIPAKECHUM, o ¢popMyam, npeoOpa3oBbIBATH LIETbIE, JPOOHO-
JOTTY CTUMBIE palMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYCHMUS) peanr30BbIBaTh Pa3I0KEHUE MHOTOWICHA HA MHOKUTENH,

B TOM YHCJI€ C UCTIOIB30BaHHEM (OPMYIT PA3HOCTH
KBAJPaTOB U KBAJIpaTa CYMMBI U pa3HOCTH; HaXOIUTh
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JIOTTYCTUMBIE 3HAYCHUS TIEPEMEHHBIX TSI TPOOHO-
palMOHANBHBIX BEIPAKEHUM, KOPHEH.

MogaeanpoBaTh C TOMOIIBIO POPMYIT peabHbIe POIECCHI
U SIBJICHHSI

DOyHKIHUA
(mocTpoeHue,
CBOMCTBA U3yUEHHBIX
yHKImii;
rpaduueckoe perieHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBath NOHATUAMU: QyHKIMS, rpaduK QyHKIINUH,
HYJIM QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEKYTKU BO3pacTaHusl, yObIBaHUsI, HAUOOJIbIIIEE U
HauMEHbIIIee 3HaUYCHUS (PYHKIIUU.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
byHKUIUNA, CTPOUTH UX TpaduKH.

OnepupoBaTh NOHATUSIMHU: TIPSIMAsi TPOMOPIIUOHATILHOCTD,
oOpaTHas MPONOPLUOHAIBHOCTh, TUHEHHAS PYHKIUSA,
KBaJpaTuyHas QyHKIus, napadosa, runepooJa.
HUcnoab3oBath rpagyKu U1l ONPEAECTICHNS CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JIJIsl pEILIEHUs 3a]1a4 U3 APYTUX
y4€OHBIX TTPEIMETOB U PEaTbHOM KU3HU; MOAETUPOBATH

C MOMOIIbIO TPa(UKOB peabHbIE MPOLIECCHI U SBJICHUSI.
Bripaxkats popmysiaMu 3aBUCHMOCTH MEXAY BEIIMUYNHAMU

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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COJEP KAHUE OBYYEHUA
7 KIIACC

HavansHble noHATHA reoMeTpun. Touka, mpsMasi, OTpe30K, JIyd. YToi. Buasl yrios.
BeprukanbHble M CMEXHbIE YIUbl. buccektpuca yrna. JlomaHas, MHOTOYTOJBHUK.
[TapajuieIpHOCTD U MEPIEHAUKYIISPHOCTD MPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cuMMmeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TOCTPOEHHUS C MOMOLIBIO HUUPKYJIS U JHHEWKU. TpeyroasHuk. Beicora,
MeanaHa, OMCCEKTpUCa, UX CBOMCTBA.

PaBHOOEIpeHHBIN U pABHOCTOPOHHUH TPEyroabHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa M TIpHU3HAKU PaBHOOEAPEHHOrO TpeyrojpHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiICTBa W TPU3HAKHM MApaJUIENbHBIX NOpsMbIX. CyMMa yIJIOB TpPEYIrOJIbHHKA.
BHentnue yriasl TpeyrojibHHUKA.

[IpsamoyronbHblii  TpeyroJpHHK.  CBOMCTBO  MEOMAHbBl  IPSAMOYTOJIBHOIO
TPEYTOJbHUKA, MPOBEAEHHOW K rumnoreHyse. IIpu3Haku paBeHCTBAa NIPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIBHBINA TPEYTOJIBHUK C yTIIOM B 30°.

HepaBeHncTBa B reoMeTpuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM yTIie U OOJIbIIEN CTOPOHE TpeyroibHuKa. [lepneHukysip
Y HaKJIOHHAs.

I'eomeTpuyeckoe mecTo To4YeK. buccekTpuca yria u CepeIuHHbINA NEPIEHIUKYIIAP
K OTpPEe3Ky KaK F€OMETPUYECKUE MECTA TOUYEK.

OKpy»XKHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacmoioxkeHne
OKpPYXHOCTHM M npsMoi. KacarenpHas M ceKymas K OKpPYXHOCTH. OKpy»XKHOCTb,
BIIMCaHHAasA B yroJy. BrincanHas u onucaHHasi OKPY>KHOCTH TPEYIOJIbHUKA.

8 KJIACC

UYetpipéxyronpauku. [lapammenorpaMm, €ro mpu3Haku M cBoicTBa. YacTHbie
Clly4yau napajijieiorpaMMoB (IPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpaneuus, €€ CBOKWCTBA U npu3Haku. [IpsimoyrosibHas Tpaneuus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpus. Teopema @aneca u reopema
O MPOITOPLIMOHAIBHBIX OTPE3KaX.

CpenHue TMHUY TPEYroiabHUKa U Tpaneunn. LleHTp Macc TpeyrojibHHKA.

[Tonobue TpeyroapHukKoB, KodhduimeHnt mnomodus. IlpuzHaku mogO0OUS
TPEYroJbHUKOB. [IpruMeHeHne moqo0ust mpy peleHny MPaKTUYECKUX 3a/1a4.

CpoiictBa 1momageid reomerpudeckux ¢uryp. DopmMynbl IS TUIOMIAA
TpEyroJibHHKa, TNapajienorpaMma, pomOa u Tpanenuu. OTHOUIEHUE TUIOUIAAEH
MOIO0OHBIX (UTYP.

Beruucienne mnomaner TPEYroJbHUKOB KW MHOTIOYTOJIBHUKOB Ha KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu penreHUn
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOr0 yIJla MPSIMOYTOJBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpHUroHOMETpHUYecKHe (PYHKIIUU YTIIOB
B 30°, 45° n 60°.

BrincanHble M LEHTpaldbHbBIE YTJIBI, YTOJ MEXAY KacaTeIbHOM U XOPAOW. YTJIbI
MEK]ly XOpJlaMH U CEKyIIMMU. BrincaHHbIe M ONMCaHHbBIC YETHIPEXYTONBbHUKH. B3anMHOe
pacrosiokeHue NByX okpyxkHocteil. Kacanue okpyxHocted. OOIiue KacaTelbHbIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHUS.

Pemienne TpeyronpHukoB. Teopema KOCHMHYCOB M TE€OpEMa CHHYCOB. Pemrenwne
MIPAKTUYECKUX 33/1a4 C UCIIOJIB30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[Tpeobpa3zoBanue nogoous. [lonodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pOM3BENEHUN OTPE3KOB XOPA, TEOPEMBI O NPOU3BEIACHUH OTPE3KOB
CEKYLIMX, TEOPEMA O KBAJIpaTe KacaTEIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABICHHbIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLuU
HaJl BEKTOpaMH. Pa3nokeHWe BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAaM.
KoopnuHater  Bekropa. CKalsipHOE  NPOU3BEACHUE  BEKTOPOB,  IPUMEHEHHE
JUTSl HAXOXKJICHMS IJTUH U YTJIOB.

JlekapTOBBl KOOpPAMHATHI HAa IUIOCKOCTH. YPaBHEHUS IPSMOU U OKPYKHOCTH
B KOOpAMHATax, MEPECEYCHUE OKPYKHOCTEM M MNpsAMBIX. MeToa KOOpAWHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpY>KHOCTH. | panycHas u paguanHas Mepa
yTJIa, BBIYUCIIEHUE JUIMH QYT OKpy»KHOCTel. [imomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CUMMETpUU (Quryp (3j€eMeHTapHbIe
npenacrasienus). [lapamnensHsiii nepenoc. [ToBopor.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pE3yJIbTaTBl OCBOCHUS TPOrpaMMBl Y4eOHOTO Kypca K KOHITY
oOyuenus B 7 Kjacce:

Pacnio3naBaTh M3yudeHHBIE IeOMETpHUECKHEe (UTYpPBI, ONPEAEATh MX B3aHMMHOE
pacnoyioKeHue, Mu300pakaTb TreoMeTpuYecKue (UTypbl, BBIMNOJHATH  YEPTEXKH
II0 YCJIIOBMIO 3ahaud. M3MepsATs nuHENHHBIE W YIVIOBBIE BEIWYMHBI. Pemare 3amgauu
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJTUYMH MPEAMETOB B PeasbHOM
XKU3HH, pPa3MEepOB NPHUPOAHBIX OOBEKTOB. PasznmuuaTh pasMepsl 3TUX OOBEKTOB
I10 TIOPSIIKY BEJINYUHBI.

60



CTpouTh 4epTE)RH K TEOMETPUUECKUM 33]1a4aM.

ITonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BaTh PU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUH 33]1ad.

[IpoBOOUTH JOTMYECKUE PACCYKIECHUS C MCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOMCTBOM Me€EIHMaHbl, NPOBEAEHHON K THUIIOTEHY3€ NPSMOYTOJBHOIO TPEYrOJIbHHUKA,
B PELICHUH I'€OMETPUYECKUX 3a7aY.

OmnpenensaTh MapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT
C HUMHU cekywmas. OnpenensiTe MapauIeIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOMU.

Pemate 3a1aun Ha kieTyaTon Oymare.

[IpoBOAUTH BBIYUCIICHUSI U HAXOJIUTh YUCJIOBbIE WU OYKBEHHBIC 3HAUYCHUS YTJIOB

B IE€OMETPUUYECKUX 3aJa4ax C MCIIOJb30BAHUEM CYMMBI YTJIOB TPEYTIOJBHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB  yIJIOB, OOpa3oBaHHBIX IPU I[EPECEUECHUU JIBYX
IapaJuIeIbHbBIX MPSIMBIX CEKYLIEH. PemaTe npakTuueckue 3aj1aun Ha HaXOKJIEHUE YIJIOB.

Biagers IOHATHEM TE€OMETPUYECKOIO MeCTa TOYEK. YMETb OIPEAEIATh
OHMCCEKTpUCY yria U CepEeIUHHBINA NEPIIEHIUKYIISP K OTPE3KY KaK FT€OMETPUUECKUE MECTa
TOYEK.

@opMyJIMpOBAaTh ONPEACIICHUS OKPYKHOCTH M Kpyrda, XOpAbl W JAUaMETpa
OKPYXHOCTH, TMOJIb30BaThCsl WX CBOMCTBAMHU. YMETh MPHUMEHITh OSTH CBOWCTBA
IIPU PEIICHUU 3a/1a4.

BriameTs nmoHsATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ ueHtp. Ilonb3oBaTbcs ¢akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTrOJbHUKA
IIEPECEKAIOTCs B OJJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NIEPIIEHANUKYJIAPBI K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYXKXHOCTH, TIIOJIb30BaThbCs TEOPEMOU
O MEPIEHANKYIIPHOCTH KacaTEIbHOW U painyca, IPOBEAEHHOTO K TOUKE KACAHUSI.

[Tonb30BaThCA MPOCTEHIIMMHU TE€OMETPUUECKMMU HEPABEHCTBAMM, MOHUMATh HX
MIPAKTUYECKUMN CMBICIL.

IIpoBOOUTE OCHOBHBIE TE€OMETPUYECKHE IOCTPOEHUS C MOMOIIBI0 LUPKYJIS M
JIMHEWKHU.

[IpenmeTHbIE pe3yJbTaTBl OCBOCHUS MPOTPAMMBI yUe€OHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacrnio3zHaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, X 3JIEMEHTHI, OJIb30BATHCS
MX CBOMCTBAaMU MPHU PEIICHUU F'€OMETPUUECKUX 3a]1a4.

[IpuMeHsTH CBOMCTBA TOUKH MEPECEUCHUS] MEIUaH TPEYyroJibHUKA (IIEHTpa Macc)
B PEILICHUU 3a]a4.

Bnagere nmoHsATHEM CpeIHEN JIMHUUA TPEYTrOJIbHUKA U TPANELUHUH, MPUMEHSITh UX
CBOWCTBA IIPU pEIIEHWH reoMeTpuueckux 3anad. [lomb3oBaTbes Teopemon daneca
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U TEOPEMOM O TPOMOPIUOHAIBHBIX OTpPE3Kax, MPUMEHATh WX JUIA PEIICHUs
MPAKTUIECKUX 3a]1a4.

[IpuMeHATh TpU3HAKKA TMOAO0OUS TPEYTOJHLHUKOB B PEIICHUH T'€OMETPUUYCCKUX
3aj1a4.

[Tonp3oBaTbess  Teopemoii [lmdaropa s pemicHHS TEOMETPUYECKUX |
npakTudeckux 3amad. CTpOUTh MATEeMaTHYECKYI0 MOJIETh B MPAKTHYECKUX 3aJadax,
CaMOCTOSTEIILHO JIeJIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JJTHHEI.

BrageTs NOHATHAMU CHHYCa, KOCHHYCA M TAHT'€HCA OCTPOTO yTJjia IPSIMOYTOJILHOTO
TpPEYroJIbHHUKA. [10J1630BaThCSl STUMHU TOHATHIMU JIUTS PEIICHHS MPAKTUYCCKUX 3a1a4.

Beraucnats  (pa3audHBIME - CIIOCOOAMH) IIIOIIAAb TPEYTrOJbHUKA U IUIOIIAIN
MHOTOYTOJBHBIX (GUTYp (TOJIB3YSICh, T/Ie HEOOXOJUMO, KalIbKyJIITOpoM). IIpuMeHSITH
MOJTyYCHHBIC YMCHUS B ITPAKTUYSCKHUX 33J1adax.

Bianers moHATUSIMU BIHMCAHHOTO W IIEHTPAJIBHOTO YIJIa, UCIOJIB30BATh TEOPEMBI
O BIIMCAHHBIX yIUIaX, YIVIaX MEXAY XOpJIaMH (CEKYITUMHU) U YTJIe MEKIY KacaTeIbHOU U
XOpJI0¥ TIPH PEIICHUH T€OMETPUUSCKUX 3aj1a4.

Brnanerr TmOHATHEM ONHMCAHHOTO 4YETHIPEXYTOJIbHUKA, TPHUMEHATh CBOMCTBA
OIMMCAHHOTO YETHIPEXYTOBHHUKA TIPH PEIICHUH 3a]1a4.

[IprMeHATh MOTyUYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUUECKUE MOJICIIH
JUISL  3a7a4  peajbHOM JKM3HM W TPOBOJIUTH COOTBETCTBYIOIIHE BBIYHCIICHUS
C TIpUMEHEHWEM TOA00WsI W TPUTOHOMETPHHM (TIOJB3YSACh, TNE€ HEOOXOIUMO,
KJIbKYJISITOPOM).

[IpeameTHbIE pE3yNbTAaThl OCBOCHUS MPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C MX MOMOILBIO
pa3NuYHbIe AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTOJbHUKA («peluieHue MNpPSIMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxomuTe (Cc NOMOIIBIO KaJbKyJIsATOpa) [JJMHBI M YIJb
JUISL HETAOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbed (popmysiaMu TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXJIECTBOM JUISl HAaXOXJACHHS COOTHOLIEHUW MEXKAY TPUTOHOMETPUYECKUMU
BEJIMYUHAMHU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB [JISl HAXOXACHHUS pPAa3IHMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA ((PELIEHNUE TPEYTOJIBHUKOBY), IPUMEHATh UX IPHU PELICHUN
reOMETPUYECKUX 3a]ay.

Bnagers moHsTHsAMH TpeoOpa3oBaHHs MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. Ilonp3oBaTbecst cBOMCTBaMM MOJIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATH AJIMHBI M HAXOAUTD YIJIbl y TOJ0OHBIX puryp. [IpumeHsTh cBOMCTBA 01001
B NPAKTUYECKUX 3a7adyax. YMETb MPUBOAUTH MPUMEPHl MOAOOHBIX (GUTYp
B OKPY>KaIOIIEM MUPE.

[Tonb30oBaTbCAd TEOpEeMaMH O MPOU3BEACHUHM OTPE3KOB XOpI, O MNPOU3BEACHHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.
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[Tonb30BaThCA BEKTOpAMH, MOHUMATh UX F€OMETPUUECKUN U (PU3MUECKHUI CMBICT,
OPUMEHSATh HMX B pEUICHUU TeOMETpUYeCKMX U (Qu3nyeckux 3agad. llpumeHsTh
CKaJISIpHOE MPOU3BE/ICHUE BEKTOPOB ISl HAXOXKICHUS JIJTUH U YTJIOB.

[Tonb30BaThCAd METOJIOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTh €ro B pEUICHUU
FEOMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

Branets NOHATHSIMU MPABUIILHOTO MHOTOYTOJIBHUKA, JUTUHBI OKPYKHOCTH, JJIMHBI
JyTU OKPY>KHOCTU U PaJUaHHON Mephl yriia, YMETh BBIYUCIATH IUIOIAAL KPyTra U €ro
yacteil. [[puMeHsITh MoTyYeHHbIE YMEHUS B MPAKTUUYECKUX 3aa4ax.

Haxonuth ocu (M1 HEHTPBI) CUMMETPUH (DUTYP, TPUMEHSTH IBHIKEHUS ITIOCKOCTH
B IIPOCTEUIINX CITyYasX.

[IpuMeHATh MOTy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEeMAaTUYECKUE MOJIEIH
JUISL  3aa4  peajbHOM JKM3HM W NPOBOJUTH COOTBETCTBYIOUIME BBIYHCIICHHUS
C TMpPUMEHEHUEM TOoJ00Us W TPUTOHOMETPUYECKUX (PYHKIMHA (IIOJIB3YACh, Tlie
HE0O0XO0IMMO, KAJIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KonugecTBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEILHOCTH O0YYAIOIIUXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
IIpocreitmme 14 [Ipocreitmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHNUS.
reoMeTpudeckue GUrypsl v r€OMETPUUYECKHUE Pacno3naBaTh n3y4yeHHbIE TEOMETPUUECKUE PUTYPHI,
UX cBoOMCTBa. l3mepeHnue OOBEKTHI. OIpeAeATh UX B3aUMHOE PACIOJIOKEHUE, BHINOJIHATH
F€OMETPUYECKUX BEINYNH MHOroyroiabsHUK, YepTEK M0 YCIOBUIO 3aJaUU.
JIOMaHasl. IIpoBoaUTH NPOCTENIINE TOCTPOCHHUS C IIOMOILBIO TUPKYJIS
CMexHbIE U Y JTUHEWKHU.
BEPTUKAJIBHBIC YTJIbI. N3mepATH TMHEWHBIC U YTIIOBBIE BEJIMYMHBI TEOMETPHUUECKUX
Pabota U TIPAKTUYECKUX OOBEKTOB.
C IPOCTEUIIUMHU Onpenensith «Ha TJ1a3)» pa3Mepbl peaibHbIX 00BEKTOB,
YepTEeKAMU. NMPOBOAMTH IPyOyIO OLICHKY UX Pa3MEPOB.
N3mepenue nmuHerHbix | Pemiars 3a1a4yn Ha BBIYUCIIEHUE UIMH OTPE3KOB U BEJIUYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

YTJIOB.

PemaTse 3a/1a4u Ha B3aMMHOE PacIIONIOKEHUE
reOMETPUYECKUX QUryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTEIbHbIE PACCYKICHNUS.
3HAKOMUTBCS € HICTOPHEN Pa3BUTHS TEOMETPUU

TpeyrosbHUKH

22

ITonsiTHE O paBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTh napsl paBHBIX TPEYTOJTBHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHeM IIPU3HAKOB).
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MEPBUYHBIC
MIPEACTABJICHUS

O paBHBIX (pUTypax.
Tpu npuszHaka
PaBEHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIMAHBI
MPSIMOYTOJIBHOTO
TPEYTrOoJbHUKA,
MIPOBEAEHHOU

K TUIOTEHY3E.
PaBHoOe1peHHBIC N
PaBHOCTOPOHHHUE
TPEYTOJbHUKHU.
IIpu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
Hepasencrtsa

B TCOMETPHUH.
IIpsAmMoyrosibHBIN
TPEYTOJIbHUK C YTIIOM
B 30°

BeiBoauTHk CiencTBYs (PABEHCTB COOTBETCTBYOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyJIHPOBATH ONPENEIICHNS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeEJIMaHbl TPEYTOJIBbHUKA; CEPEINHHOIO NEPIEHAUKYIIApA
OTpe3Ka; IEpUMeTpa TPEYroIbHUKA.

@opMyIMpPOBaTh CBOKCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouthb 4yepTexHy, pemiaThb 3a4a4M C TIOMOLIBIO
HaxO0JICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATHL IPU3HAKY PABEHCTBA IIPAMOYTOJIBHBIX
TPEYTOJIBHUKOB B 3a7a4ax.

Hcnonb3oBath 1UGPOBLIE PECYPCHI I HCCJIETOBAHUS
CBOMCTB M3y4aeMbIX (pUryp.

3HAKOMUTHCS ¢ HCTOPUEH Pa3BUTHUS TEOMETPUN
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[TapannensHble NpsIMBIE,

14

[TapamnenbHbIe

@®opMyIHPOBATH MOHATHE ITAPATUICIbHBIX MIPSIMBIX,

CyMMa yTJIOB IIPsIMBIE, NX CBOMCTBA. HAXOAMTH NMPAKTUYECKUE IPUMEPBI.
TPEYTOJIbHUKA Hakpect nexammue, M3yuaTh cBoOiiCcTBa yIiI0B, 00pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHBIE U napajuienbHbIX OpsMbIX cexkyuieil. IIpoBoauTts
OJHOCTOPOHHUE YIJIBI, | J0KAa3aTebCTBA NAPAJIIEIBHOCTH ABYX IPSIMBIX C IOMOIIBIO
00pa30BaHHbIE YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX
IIpY [1IEPECCYCHUN TPEThEU IPAMON.
napajuIeIbHbIX BpI4HCIsiTH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). Haxoautsp yncnoBbie 1 OyKBEHHbIEC 3HAUECHUS YTJIOB
[Ipu3nHax B TEOMETPUUYECKHUX 3a7a4ax ¢ UCIIOJIb30BAHUEM TEOPEM
[apaJuIEIbHOCTH O CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
IIPSAAMBIX Yepe3 3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUS TEOMETPUN
PaBEHCTBO PACCTOSHUMN
OT TOYEK OJHOMN
MPSAMOM O BTOPOM
IPSAMOM.
Cymma yrioB
TPEYTOJIbHUKA.
Brennue yrisl
TPEYTOJIbHUKA
OKpy»XHOCTb U KpPYT. 14 OKpyXHOCTb, Xop/ian | PopMyJIUPOBATH ONPeEAEJIeHHs . OKPYKHOCTH, XOPBbI,
['eomeTpuueckue JIUAMETP UX CBOMCTBA. JIUAMETPa U KacaTebHOU K OKpyx)HOCTH. M3yuaTrh nx
MIOCTPOEHUS KacarenbHas CBOMCTBA, NPU3HAKHU, CTPOUTH YEPTEKH.
K OKPY>KHOCTH. HccaenoBathb, B TOM YKCIIE HCHIOJIB3YH LM (POBbIE
OKpy’>KHOCTB, pecypchbl: OKPY’KHOCTD, BIIMCAHHYIO B YIOJ; LIEHTP

BIIMCAaHHAA B YI'OJI.

OKPYKHOCTH, BIIMCAHHOU B YTOJI; paB€HCTBO OTPC3KOB
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[Tonsitue o I'MT,
MPUMEHEHHUE

B 3a7]a4ax.
buccekrpuca n
CEepEANHHBIN
MEePIEHANKYIISIP
KaK F€OMETPUYECKUE
MecCTa TOYEK.
OKpy>KHOCTb,
ONMCaHHAsI OKOJIO
TPEYrOJIbHUKA.
OKpyKHOCTB,
BIIMCAHHAs

B TPEYTOJIbHUK.
IIpocrenmme
3a/1auu

Ha IOCTPOEHHUE

KACaTeJIbHBIX.

HUcnoab3oBath MeToa I'MT miist nokasarenbcTBa TEOpEM

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

OBJ1aieBaTh NOHATUAMU BIIMCAHHOW U ONIMCAHHOU
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTH LICHTPBI 3TUX
OKPY’KHOCTEMN.

PemiaTs OCHOBHBIE 321a4M HA NIOCTPOECHME: YIJIa, PABHOI'O
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYISIPa JTaHHOTO OTPE3KA;
PSAMOU, MTPOXOJAIIEH YEPE3 TaHHYIO TOUKY U
NEPIEHANKYJIIPHON TaHHOM MPSMOi; OMCCEKTPUCHI JAHHOTO
yrja; Tp€yroJibHUKOB

I10 PA3JINYHBIM JIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHUEN Pa3BUTHUSI TEOMETPUU

IToBTOpEHUE, 4 IToBTOpEHUE 1 Pemiats 3a1a4m Ha IOBTOPEHNE, UIUTIOCTPUPYIOLINE CBS3U
0000111eHre 3HAaHUI 0000ITICHNE OCHOBHBIX | MEXY Pa3IMYHBIMU YaCTsIMU Kypca
MHOHSITUU U METOJOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME
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8 KJIACC

HaunmenoBanue paznena | KomuuecTto OcHoBHOE OcHOBHBIE BUJIbI JEATEIBHOCTH 00YHAIOIINUXCS
(TemnI) Kypca 4acoB coJiepKaHue
YeThIpE€XYyTrOJIbHUKH 12 [Tapautenorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEkKAX

MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HbIX BUIOB U UX 3JIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONPEIeICHUA: TApAIIIEIOrpaMMa,
napajuieIorpaMMoB IpsIMOYTOJIbHUKA, poMOa, KBajparta, Tpareuuu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tpaleuuu, NpsIMOyTrOJIbHON TpaneLuu.
pomO, KBaapar), ux Jloka3pIBaTh M UCIOJIb30BATh NIPH PELICHUH 32124
MIPU3HAKH U CBOMCTBA. | MPU3HAKU M CBOMCTBA: NapajliesiorpamMmma,
Tpanenus. IpsIMOYTOJIbHHKA, poMOa, KBaJpara, Tparneuuu, paBHOOOKOM
PaBHoOOKas 1 Tpareuuu, NpssMOyTroJIbHON TpaneLyu.
MPSAMOYTOJIbHAS IIpumeHsiTh METOA yABOCHUS MEIUAHBI TPEYTOJIbHUKA.
TpaneLuu. Hcnoan3oBath 1 pOBbIE PECYPCHI I UCCAEAOBAHUS
Merton ynBoeHus CBOWCTB M3y4aeMbIX (QUTYD.
MEINaHBbI. 3HAKOMMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUN
[enTpanbHas
CUMMETpPUS

Teopema Qaineca u 15 Teopema Paneca u IIpoBoaAMTH NOCTPOEHMS C TOMOLIBIO LIUPKYJIA U JIUHEUKH

TEopeMa O TeopeMa C UCIIOJIB30BaHuE TeopeMbl Daneca U TEOPEMBI

MPONTOPUMOHAIBHBIX O IPONOPLMOHAIIBHBIX | O MPOMOPLUHOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

OTpe3Kax, MoJ00HbIE OTpE3Kax. IPONIOPLUHUOHAIIBHBIN OTPE3OK.

TPEYTrOJIbHUKU CpenHsist TMHUS IIpoBoauTh 10KAa3aTEIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA. TPEYTOJIbHUKA NIEPECEKAOTCSA B OTHOU TOUKE, U HAXOAUTH
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Tpanenus, e€ cpennss
JIHHUSL.
[IponopumoHanbHbIE
OTPE3KHU.

enTp macc

B TPEYTOJIbHUKE.
[TonoOHBbIE
TPEyTOJbHUKU. Tpu
npuU3HaKa nogoous

CBSI3b C IICHTPOM MaccC, HAXOAUTh OTHOIIICHHE, B KOTOPOM
MEIMaHbI ICIATCS TOYKOW UX IepPeCeUeHUsI.

HaxoauTh 110100HBIC TPEYTOJIBLHUKH HAa TOTOBBIX YePTEKAX
C YKa3aHHUEM COOTBETCTBYIOLIUX MPU3HAKOB IMOA00MS.
Pemarp 3a7a4u Ha 110I00HBIE TPEYTOJIBLHUKH C MTOMOIIBIO
CaMOCTOSITEIIEHOTO MIOCTPOCHUS YePTeIKEH U HAX 0K ICHUS
0JTOOHBIX TPEYTOJIBHUKOB.

IIpoBoauTh 10KA3aTEIBCTBA C UCTIOJIH30BAHUEM
MPU3HAKOB MOJ00US.

TPEYTrOJILHUKOB. Joka3bIBaTh TPU MPU3HAKA TOA00US TPEYTOJILHUKOB.
[IpumMeneHue IIprMeHATH NOTYyUYEHHBIE 3HAHUS IPU PEIICHUN
noo0us F€OMETPUYECKUX U MPAKTUUECKUX 3a]a4.
MIPU PEIICHUN 3HAKOMMTBHCS € MCTOPHUEN Pa3BUTHUS TEOMETPUU
MPaKTUYECKUX 3a1a4
[Tnomane. Haxoxnenue 14 CaolicTBa IUIOMIAIEH OgJaeBaTh NEPBUYHBIMHU MPeCTABIEHUAMEU 00 0011ICH
IJIOIAAEH F€OMETPUYECKUX TEOpUH IIJI0MmAIU (Mepbl), POPMYJITUPOBATH CBOWCTBA
TPEYTOJbHUKOB U duryp. TJIOIIA/IU, BBISICHSITh UX HATJISIAHBINA CMBICI.
MHOTOYTOJIbHBIX (PUTYP. dopMy bl BoiBoauTh opMyIIb IUTONIAAM MapajijieiorpaMmma,
[Tnomaau mogo06HBIX JUIS1 TLTOTIA I TPEYTOJIbHUKA, TPAleIUU U3 POPMYJIIBI TUTOIIAIN
buryp TPEYTOJIbHUKA, NpsSIMOYTOJIbHUKA (KBaJpaTa).
napajienorpamma, BoiBoaUTH (GOPMYITHI TUIOMIAIHN BBITYKIIOTO
Tpaneuuu. YEThIPEXYTOJIbHUKA YEPE3 JUArOHAIIA U YTOJ MEXKITY HUMHU.
Boeruucnenue HaxoauTs ruiomanu ¢puryp, n300paxEHHBIX Ha KJIETYaTOU

TUTOIIAZIEN CIIOKHBIX
duryp.

Oymare, HCIOJIb30BaTh pazOueHue GUrypbl Ha YacTU U
NOCTpariBaHUE.
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[Tnomaau uryp

Ha KJeT4yaToil Oymare.
[Tnomany momoOHBIX
uryp.

3amauu

C IPAKTUICCKUM
COJIEp’KaHUEM.
Pemenue 3anau

C TIOMOIITBI0 METO/1a
BCIIOMOTaTEIbHON
TUTOTIA/IH

Pa3oupaTh npuMepbI UCITOIH30BAHUS BCIIOMOTaTSIbHON
TUTOIAM JIJIsl PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTts muiomnaay noio0HbIX GUTYp.

BbI4ncJasITh JIOIIAIU PAa3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.

Pemath 3a1a4u Ha TUIOMIA/Ib C TIPAKTHYECKAM
COoZIepIKaHHEM

Teopema [udaropa u
HayvaJjia TPUTOHOMETPHH

10

Teopema I1udaropa, u
€€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
(GyHKLIHNA OCTPOTO
yIJIa IpSIMOYTOJIbHOTO
TPEYrOoJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHUS

B PSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO

Joka3zpiBaTh Teopemy [Iudaropa, necnonab3oBarhb e

B IIPAKTUYECKHUX BBIYUCIICHUSX.

DopMyJMpPOBaTh ONPEIEICHUS TPUTOHOMETPUYECKHUX
(GYHKIMI OCTPOro yria, NpoBepsATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS

B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
IPSAMOYTOJIbHBIX TPEYTOJIbHUKAX ¢ yriaMmu B 45° n 45°; 30°
u 60°.

Hcnoab3oBath GOpMyIIbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKICHUS
COOTHOIIEHUH MEX]Ty TPUTOHOMETPUUECKUMU (PYHKLIHUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHsATh OJIyYeHHbIE 3HAaHUS U YMEHHUS [TPU PELIEHUU
NPAKTHYECKUX 3aad.

3HAKOMMTBCS C HCTOPHEl pa3BUTHSI TEOMETPUU
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VYTIbl B OKPY>KHOCTH.
BrnucanHble ¥ onmucaHHBIE
YEeTHIPEXYTOJIbHUKH.
KacarenpHBIC K

okpy>xHOcTH. Kacanue
OKPYKHOCTEHN

13

Bnucannbie u
LIEHTPAJIbHBIE YTJIbI,
YIoJI MEXTY
KacaTeJabHON U
XOPJIOH.

Yriasl Mexay
XOpAaMu U
CEKYIIMMH.
Bnoucannsie n
OIMCAHHbBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

MIPU PEICHUU
F€OMETPUUYECKUX
3ajad4.

Bzanmnoe
PacCIOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTelIbHbIC.
Kacanmue
OKPYKHOCTEHN

®opMyJIMPOBATh OCHOBHBIE OIIPE/ICIICHMUS], CBSI3aHHbIC

C yriamu B Kpyre (BIUCaHHBIN YToJl, UEHTPAIbHBIN yro).
HaxoauTsp BriMcaHHBIE YIJIbl, ONUPAIOIINECS HA OJIHY AYTY,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yTJlax, TEOPEMbI O BIMCAHHOM YETBIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIBIO TU(POBBIX
pPECYpPCOB, BIMCAHHBIE U OIMCAHHBIE YETBIPEXYTOJIBHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TU CBOMCTBA U ITPU3HAKH [IPU PELLICHUN
3aja4
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[ToBTOpCEHUE, 4 [ToBTOpEHME PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
000011IeHIEe 3HaHUI OCHOBHBIX IIOHATHA U | MEXIY Pa3IMYHBIMH YaCTSIMH Kypca
METOJIOB KypcoOB 7 1 8
KJIaCCOB, 0000IIeHHE
3HAHUMN
OBILEE KOJIMYECTBO 68
YACOBIIO ITPOI'PAMME

72




9 KJIACC

HaunmenoBanue paznena | Komuuecto OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH O0YHAIOIIUXCS
(TemnbI) Kypca 4JacoB coJiepKaHue
Tpuronomerpus. 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
Teopembl KOCUHYCOB U TPUTOHOMETPUUECKUX | (DYHKIMHA TYIBIX U MPSIMBIX yTJIOB.
CHUHYCOB. ¢dyskmit yrios ot 0° | BbIBOAUTH TeOpeMy KOCUHYCOB H TEOPEMY CHHYCOB
Pemrenue TpeyroisHUKOB 1o 180°. @opmynbl (c pamuycoM OMUCAHHOW OKPYKHOCTH).
TIPUBEJICHMS. BoiBoauTh hopMyJIbl 1J11 BBIYUCTEHUS II0INAAEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBbHUKA YEPE3 JIBE CTOPOHBI U YTOI MEXKIY
Pewenue HUMHU, (OpMYyJIa TUIOIIAN YETHIPEXYTOIBHUKA YepPe3 €ro
TPEyrOJIbHUKOB. JTMArOHAJIK ¥ YTOJI MEXy HUMH).
I[TpakTHueckoe PemiaThb TpeyroJbHUKMY.
TIPUMEHEHHE Pemartsb npakTuueckue 3aa4uu, CBOSIIUECS
JI0Ka3aHHBIX TEOPEM K HaX0>KJICHUIO Pa3JINYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue 10 [Tonsitue OcBauBaTh NOHSITHE TPEOOPA3OBAHUS TOJOOMS.
noyobus. Merpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEWHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu Mpeodpa3oBaHUM MOJ00US.
B OKPY>KHOCTH COOTBETCTBEHHbIE HaxoauTs npumMepsl og00us B OKPYIKAFOIICH
AJIEMEHTHI MOJOOHBIX | ACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METPUUECKUE COOTHOIICHUS MEXKY OTPE3KaMu
Teopema XOp/I, CEKYIIIHUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

0 IIPOU3BEICHUHU
OTPE3KOB X0/,
Teopema

BIIMCAHHBIX YTIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarn reoOMCTPHUYCCKHNC 3a0a491 1 3a/1a4U U3 peaanoﬁ
KHN3HH C UCIIOJIB30BaHUECM l'IOI[O6HI>IX TPEYTOJIbHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYILHX,
TeopemMa O KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
FEOMETPUYECKUX
3aJ1a4

Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YHUCJIO.
DOU3NYECKU 1
F€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpPaM.
Koopaunater
BEKTOpA.

CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KAK HAIIPABJICHHBIE OTPE3KU,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh onpeeeHUusi CyMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpPa Ha YUCJI0, MCCJIe10BATh
F€OMETPUYECKUIA U (PU3MUYECKHI CMBICIBI 3TUX OIEpaIuil.
Pemiarb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyiaabiBaTh BEKTOP I10 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb3oBaTh CKaIsipHOE IPOU3BEACHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMY, Pa3HOCTD U CKAJIIPHOE IPOU3BEACHUE
BEKTOPOB B KOOpPAUHATAX.

IIpuMeHSTH CKAIIPHOE MPOU3BEACHUE 1Sl HAXOKICHUS
JUIMH U YTJIOB
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MPUMEHEHUE
JUIS HAX O)KJICHU ST
JUTUH U YTJIOB.
Pemenne 3amau

C IIOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB

JUISL peLIeHus 3a/1a4
17635097

JlekapTOBBI KOOPANHATHI
Ha IUIOCKOCTH

JlexapTOBBI
KOOPJIMHATHI TOUEK
Ha IUIOCKOCTH.

YpaBHEHUE NPSIMON.

YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
MIEPECECUCHUS
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
FEOMETPUUYECKUX

3aJa4d, MPaKTHYCCKHUX

3aaa4

OcBauBaTh NOHATHE IPIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BeiBOoAUTH ypaBHEHNE NPAMON U OKPY>KHOCTU. BbiieasiTe
MOJIHBIN KBaJpaT JJI HaXO0KECHUS LIEHTpa U paguyca
OKPY’KHOCTH I10 €€ YPABHEHHUIO.

PemaTp 3aqaum Ha HAXOXKICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPY’KHOCTEH C IOMOIIBIO METOAA KOOPAUHAT.
Hcnoab3oBaTh CBOKCTBA YTI0BOro KO3 PUimeHTa npsamoi
IIPYU PELIEHUU 33124, JJIS1 ONPEIECIICHHS PaCIIONOKEHUS
IPSIMOIA.

IIpuMeHATH KOOPAUHATHI TP PEIIEHUH TEOMETPUUYECKUX U
PAKTUYECKUX 3324, JIsl TOCTPOCHUSI MaTEMaTHYECKUX
MOJIeNIel peasIbHBIX 3a/1au («METO KOOPJIUHATY).
IMoab30BaThCst 17151 IOCTPOCHUSI U UCCIIEOBAaHU M
IU(POBBIMH PECYPCAMH.

3HAKOMHMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUU
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[IpaBusibHBIE
MHOTOYTOJIbHUKH. J[JTnHA
OKPY>KHOCTH U IIJIOIIA/Ib

Kpyra.
Brruncienune miomaaei

[IpaBuiibHBIE
MHOTOYTOJIbHUKHU.
Yucmao nt. Jlnvaa
OKPYKHOCTH, IyTH
OKPY>KHOCTH.
Paanannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CETMEHTA

®opMyJMPOBATH ONPECICHUE MPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.

IToab30BaTHCA NOHATHEM JJINHBI OKPY’>KHOCTH, BBG,ZIéHHI)IM

C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeleJIsATh
YUCJIO T, JUIMHY AYTH U paJuaHHyI0 MEpy yria.
IIpoBoauTH MEpexoa OT paAMaHHOM MEPBI yTia

K IPaJlyCHOM U Ha0OOPOT.

OnpenessiTh IUIOIMIAIb KPYTa.

BoiBoauTth popmy.Jibl (B rpagyCHON U paluaHHON Mepe)
JUTSL IJTUH YT, TUTOIIA/Ied CEKTOPOB U CETMEHTOB.
BbI4ncJasTh 101311 GUryp, BKIOYAIOUIX 3JIEMEHThI
OKpPY>KHOCTH (Kpyra).

HaxoauTts ruiomany B 3aj1adyax peajlbHON KU3HU

JIBM>KEHUS TTTIOCKOCTH

ITonsgTue o ABMXKEHUU
TJIOCKOCTH.
[TapannenbHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

MIpY PEIICHUHM 3a7a4

Pa30uparte npuMepsbl, WILTFOCTPUPYIOLIUE TOHATHUS
JBUKCHUS.

DopMyJTHPOBATH ONPEAECIEHUS TAPAIUIEITBHOIO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOIUTh HEMOABKHBIE TOUKHU.

HaxoauTh EHTPBI U OCU CUMMETPUN TPOCTEUIIUX (HUTYDP.
IIpumeHsiTh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pelIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh NPUMEPHI).
Hcenoab3oBaTh 17151 IOCTPOEHHUS U UCCIIEA0BAHUI

M pOBBIE pecypChbl

[ToBTOpEeHuUe, 06001ICHHE,
cHCTEMAaTH3aIs 3HaHUI

[ToBTOpEHNUE
OCHOBHBIX IOHSITUI U

OnepupoBath NOHATUSIMU: QUTYpPA, TOUKA, IPSMAsi, yTOJI,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUIN
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METOI0B KypcoB 7—9
KJ1accoB, 00001eHne
Y CUCTEMAaTU3aLHs
3HAHUU.
[Ipocreiimme
re€OMETPUYECKHE
burypsl u ux
cBoricTBa. M3mepenne
rE€OMETPUYECKHUX
BEJIMYNH.
TpeyroysbHUAKH.
[TapannensHbie 1
NEPIIEHIUKYJISIPHBIE
npsIMbIE.
OKpY>KHOCTb U KPYT.
I'eomerprueckue
MTOCTPOCHUS. YTJIbI
B OKPY’KHOCTH.
Briucanuslie u
ONKCAHHbIE
OKPYHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsimas u
OKPYHOCTb.
YeTbIpEXYrOJIbHUKMY.
Bniucannsie

TPEYTOJIbHUKH, IPIMOYTOJIBHBIN TPEYTOJIBHUK, MEINAHA,
OHMCCeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPAJIIEIOTPaMM,
poMO, IPSMOYTOJIbHUK, KBaJIpaT, TpaIelus; OKPYKHOCTb,
KacarelibHas;, paBEHCTBO U 1o00ue Gpuryp,
TPEYTOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISIPHOCTD
IIPSIMBIX, YTOJI MEXKY PSIMBIMUA, CAMMETPHSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YTJIa,
IJIOIA b, IEPUMETP.

HUcnoab3oBathb GopmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JINIMHBI OKPY>KHOCTH U TIOIIAU KPyTa,
00BEMa MPSIMOYTOJIBHOTO MapajieJenumnea.
OnepupoBarb NOHATHSAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BAaTh 3TH ITOHATHUS JJI5
IIPEICTABJICHUS JaHHBIX U PELICHUS 3a1a4, B TOM YHCIIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTs 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSITHUH,
WJUTIOCTPAIMIO CBA3€UM MEXKAY Pa3IMUHbIMU YaCTAMU Kypca.
Bpi0upaTh MeToA 1Jis pelICHHs 3a/1a4u.

PemiaTe 3a1a4m 13 NOBCETHEBHOM KU3HU
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Y OIIMCAHHBIE
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pemenue oOmux
TPEYTOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IIJIOCKOCTH.
Jpmxenus. [Togodue.
Cummerpust.
[Lnomazne.
Brruncienune
romanen. [Inomanu
no1I00HBIX GUTyYp.
JlekapTOoBBI
KOOPAWHATHI Ha
MJIOCKOCTH.

Bekropsl

Ha IUIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME
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BeposATHOCTDH M CTATHCTHKA
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COAEPKAHUE OBYYEHUSA
7 KIIACC

[IpencraBienne naHHBIX B BUAE TaOmuI, Auarpamm, rpadukoB. 3aroIHEHUE
Ta0JINI], YTCHHE U TOCTPOCHUE AMarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peajbHBIX IporeccoB. V3pneduenune nHpopmanmu U3 guarpamMm u
TaOJIUII, KCTIONH30BAHUE U UHTEPIIPETALIUS JAaHHBIX.

OnucartenpHasi CTaTHCTUKA: CpeaHee apudMeThdeckoe, MeuaHa, pa3Max,
HauOoJIbIIee U HANMEHBIIIEE 3HaYCHHS Habopa YMCIOBBIX JaHHbBIX. [IpuMepsl ciyuaitHON
U3MEHYMBOCTH.

Crny4daiiHbI{ SKCTIEpUMEHT (OTBIT) U clydailHoe coObITHE. BeposTHOCTH U YacToTa.
Posb ManoBepOSTHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJE U B OOLIECTBE.
MoHeTa 1 urpaiapHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, BepmnHa, pedpo. Crenens BepmnHbl. Yucno pédep U cymmapHasi CTEIEHb
BepinH. [Ipencrabnenue o cBsizHocTH rpada. Lenu u uukisl. Ilytu B rpadax. O6xon

rpacda (ditnepoB nyTh). IlpeacraBnenne 06 opueHTHpoBaHHOM Tpade. Pemienue 3agau
C TIOMOIIIBIO TpadoB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUE TaOJIMLI, AUarpamm, rpaukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Oniepauy HaJ MHOKECTBaAMHU:
oObenMHEeHue, nepecedeHue, nomnoiaHeHue. CBoOMCTBa omnepauuid HaJ MHOXKECTBAMU:
MIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPENCIUTENBbHOE, BKIIOUEHU. Vcrionp30Banme
rpauyeckoro MpeiCTaBICHUs MHOXXECTB Ui OINHCAaHUS peajbHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4.

N3mepenne paccenBaHusl AaHHBIX. Jlucnepcuss W CTaHIAPTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. J{narpamMmma paccenBaHusl.

DneMeHTapHble COOBITHS ciydailHOro omnbiTa. CiydaitHbie coObITHs. BeposiTHOCTH
coObITHIl. ONBITBI C PAaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHSIMHU. ClydailHbIN
BbIOODP. CBS3b MEXIYy MAJIOBEPOSTHBIMU M MPAKTUUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa IEpPEBBEB: €AMHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BHCSIYEH
BEpUIMHBI, CBSI3b MEXIY YMCIOM BepIIMH W uucioMm pEdep. IlpaBuino ymHOKeHHS.
Pemmenue 3aa4 ¢ momouisio rpagos.

[IpotuBomnosnoxueie coobiTud. uarpamma Diiniepa. OObeAMHEHUE U TIEPECEUCHHE
coobrTnii. HecoBmectnbie coObiTusi. dDopmyria ClioXKeHUST BEPOSTHOCTEH. Y CIIOBHAS
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coObiTud. IlpencraBnenue
DKCIEPUMEHTAa B BHJAE JcpeBa. PemeHue 3agad Ha HAxXO0XKIECHUE BEPOATHOCTEU
C IOMOIIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, AUarpamMm Diliepa.
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9 KJIACC

[IpeacraBienrie AaHHBIX B BUJAE TaOJUI, AUarpaMm, rpaukoB, UHTEpIpETAIUsI
JMaHHBIX. YTeHHE U TOCTpOEHUE TabJIUII, AHarpaMM, Tpa(uKoB MO peaTbHBIM JaHHBIM.

[lepectanoBku u ¢aktopuan. CodeTaHuss W YUCIO coyeTaHU. TpeyrojbHUK
[Tackains. Pemenue 3a1a4u ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CiydailHbI BBIOOp TOYKM U3 (QUTYpPHI
Ha IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH.

Hcnertanue. Ycenex u Heyaada. Cepust ucnbITaHuil 10 nepBoro ycnexa. Cepus
ucnbiTanuii bepuyu. BepostHocTH cOObITHH B cepyun UCTIBITAaHUN bepHy .

CnyyaiiHasg BeJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
OXKHJIaHUE U nucrepcusi. [IpuMepbl MaTeEMaTUYECKOTO OKUAAHUS KaK TEOPETHUYECKOTO
CPEOHET0 3HAYCHUS BEIWYHUHBI. MaTeMaTH4eCcKOe O0KUIAHWE U AUCIEPCHUS CIIYyYaHON
BEJIMYUHBI «YUCJIO YCIIEXOB B CEPUU UCIBITAHUN bepHyuimy.

[Tonsartue o 3akoHe 0oibIIUX yuces. M3MepeHne BepoITHOCTEHN ¢ TOMOIIIBIO YacTOT.
Ponb 1 3HaUeHHE 3aKOHA OOJIBIIUX YUCEN B IPUPOE U OOIIECTBE.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yiabTaThl OCBOCHHS MPOrpaMMbl Y4e€OHOTO Kypca K KOHIY
oOyueHus B 7 Kiacce:

Yurate wuHpOpMaLMIO, TNPEACTABICHHYI0 B TaOiauIax, Ha Jguarpammax,
MPEICTABIIATH JAHHBIE B BUJIE TaOJHII, CTPOUTH JUArpaMMBbl (CTOJIOMKOBBIE (CTOIOYATHIEC)
Y KPYTOBBIE) 110 MACCUBAM 3HAUCHUIA.

OnuceIBaTh U UHTEPIPETUPOBATH PEaJbHbIE YMCIOBBIE JAHHBIC, NPEACTaBICHHbIC
B TaOJIMIIAX, HA AUarpammax, rpadukax.

Hcrnons30BatTh A1 ONUCAHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CPEIAHEE
apupMeTnyecKoe, MeInaHa, HanboJIbIIee U HAMMEHBIIEE 3HAYCHUS, pa3Max.

WNmeThb nipesicTaBieHrE O CIy4aiiHOW N3MEHYMBOCTH HA IPUMEPAX LIeH, PU3UUECKUX
BEJIMYUH, AHTPOIIOMETPUYECKUX HAHHBIX, UMETh IPEACTABICHUE O CTATHUCTUYECKOU
YCTOMYUBOCTH.

[IpeameTHBIC pE3yJbTaTHl OCBOCHUS TPOrPaMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 8 kiacce:

N3BnekaTs u mpeoOpa3oBbIBaTh WH(POPMALIHIO, MPEICTABICHHYIO B BUAC TaOJIUII,
auarpamm, rpauKoB, MPEAICTaBIsATh JaHHbIE B BUE Ta0JIUIl, TuarpaMM, rpaduKoB.

OnuceIBaTh TAaHHBIE C TOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEH: CPEAHUX 3HAUEHUI
1 MEp paccerBaHus (pa3Max, TUCIIEPCUs M CTAHIAPTHOE OTKJIOHCHHUE).

HaxoauTh 4acTOTHI YHCIOBBIX 3HAYECHWH MW YaCTOTBI COOBITHI, B TOM 4YHCIE
1o pe3yJibTaTaM U3MEpeHU U HaOJI0ICHU.

Haxonuth BEpOSTHOCTH CIy9alHBIX COOBITHI B OIBITaX, 3Has BEPOSATHOCTH

QJICMCHTAPHbIX CO6BITPII>1, B TOM 4YHCJIC B OIIbITaAX C PAaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA
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COOBITHSIMU.

Hcnonp3oBaTh TpaduyecKue MOJCIH: JCPEeBO CIIYYalHOTO 3KCICPHUMEHTA,
JTUarpaMMbl DWiiepa, 4ucaoBas psimasi.

OnepupoBaTh TOHITHSIMH: MHOXKECTBO, ITOJMHOYXECTBO, BBIITOJIHATH OICPAIHH
HaJ MHOXKECTBaMHU: O0BEIMHCHUE, IIEPECCUCHNUE, TOTIOTHCHHE, TICPEUUCIIATh dJIEMEHTHI
MHO>KECTB, IPUMEHSATH CBOMCTBA MHOYKECTB.

Hcnonb3oBath Tpaduveckoe NpPECTaBICHHE MHOXKECTB M CBS3CH MEXAY HUMH
JUISL ONTUCAHMS TIPOIICCCOB M SIBJICHUH, B TOM YHCJIC NMPH PEHICHUM 3a7ad U3 JPYTHX
YYeOHBIX MPEAMETOB U KypCOB.

[IpenMeTHBIE pe3ybTaTBl OCBOCHUS TPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOydenwus B 9 Kiacce:

W3Bnekate u mpeoOpa3oBbIBaTh MHOOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
WCTOYHHUKAX B BHUJAC TaOJHIl, AUAarpamMMm, T'pauKOB, TPEICTABISATH JTaHHBIC B BHJIC
Ta0JIHII, TUarpaMm, rpauKoB.

Pemate 3aaun  OpraHuM3OBaHHBIM  MEpeOOPOM  BapUAHTOB, a  TaKXKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METOOB.

Hcnonb30BaTh onucaTeabHbIE XapaKTEPUCTUKH JIII MACCUBOB YMCIIOBBIX JTAHHBIX,
B TOM YHUCJIE€ CPEAHUE 3HAYCHUS U MEPBI pACCEUBAHMUSL.

Haxonuth 4acToThl 3HAYEHUW M YACTOTHI COOBITHS, B TOM YHUCJE TMOJb3YSACh
pe3yabTaTaMu IPOBEIEHHBIX U3MEPEHUH 1 HAOI0ICHUN.

HaxoauTk BeposSTHOCTH CIy4aHBIX COOBITUN B MU3yUYEHHBIX OMBITaX, B TOM YHCIIE
B OIBITaX C PaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU COOBITUSMU, B CEPHUSX HCIBITAHHMA
JI0 TIEPBOTO yCIIEXa, B CEPUAX UCIBITaHNNU bepHyun.

HNmets npencraBiieHUE O CIIy4alHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

Nmetrr mpencraBieHue O 3aKOHE OOJIBIIMX YHUCET Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4YalHOH HM3MEHYMBOCTM M O POJM 3aKOHA OOJBIIMX YHCEN
B IPUPOJE U OOILIECTBE.

82



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazaena |Komnuectso OCHOBHOE COJIepKaHNE OCHOBHBIE BU/JIBI JICITEIIBHOCTH O0yYarOIIMXCS
(Temsl) Kypca 4acoB
[IpencraBnenue TaHHBIX 7 IIpencraBnenue qaHHBIX OcBauBaTh COCOOBI MPEICTABICHUS

B Tabnuuax. [Ipaktuueckue
BBIYUCJICHUS 110 TAOJTMYHBIM
na"aeIM. M3Biieuenne u
WHTEpHpeTalus TaOIMIHbBIX
nanHbiX. [IpakTnaeckas
pabota «Tabauibn.
['pacmueckoe
MPEACTABIICHUE JaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamM. UreHue u
MIOCTPOCHUE AUATPAMM.
[Ipumepsl neMorpadurueckux
JMarpaMm.

[IpakTrueckas padora
«JlnarpamMmb

CTATUCTUYECKUX JAHHBIX U YHCIOBBIX MAaCCUBOB
C TIOMOIIBIO TAOJIUII U TUATPAMM C UCIIOJIb30BaHUEM
aKTyaJbHBIX U BXXHBIX JAaHHBIX (IeMorpadudeckue
JTAaHHBIE, POU3BOJICTBO MPOMBIILIICHHON U
CEJIBCKOXO3SIMCTBEHHOM MPOIYKIIMHU, 00IIECTBEHHBIE
U IPUPOHBIC SIBIICHUSA).

N3yuyaTh MeToabI paboThI ¢ TAOTUYHBIMU U
rpagUIECKUMHU TIPEACTABICHUSIMU JTaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX PadOT

OmnucarepbHas CTATUCTHKA

Yucnossie HaOophl. CpenHee
apudmernyeckoe.
Menuana yuciaoBoro Habopa.

OcBauBaTh NOHATHSI: YUCIIOBOM HaOOp, Mepa
IEHTpaJbHON TeHACHIIMU (Mepa IIEHTpa), B TOM YHCIIe
cpenHee apumMeTHIecKoe, MeIuaHa.
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Y CcTONUMBOCTL MEMAHLI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonblee 1 HauMeHbIIIEe

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE TAHHBIE C TTOMOIIBIO
CpenHero apuMeTHueckoro U Meauanbl. Pemars
3a/1a4i.

HM3y4yars CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPaKTHYECKUX padoT.

OcBauBaThb NOHATHSA. HAUOOJIbIIIEE U HAMMEHBIIICE
3HAYEHUS YUCITOBOTO MACCUBA, pa3Max.

Pematsb 3agaum Ha BEIOOp crioco0a OMUCaHUs
JTAHHBIX B COOTBETCTBUU C MPUPOJAON JAHHBIX U
LEISIMU UCCIIEI0BAHUS

CiyyaifHasi UBMEHYUBOCTD

CnyyaitHast ”3BMEHUYHBOCTh
(mpumepsr). Yactora
3HAYEHHI B MACCHBE
JIaHHbIX. [ pynmupoBka.
I'mcrorpammel.
[Ipaktruueckas paboTa
«CryyaiiHasi UBMEHYUBOCTB)

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUM B MAaCCHBE
JIAHHBIX, TPYNIIUPOBKA JIAHHBIX, THCTOTPAMMa.
CtpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
NnoAOMpPAaTh MOJIXOAANIMN 1Iar TPyHIUPOBKH.
OcBauBaTthb rpaguueckue npeACcTaBICHUs Pa3HbIX
BHUJIOB CITy4allHOW U3MEHYUBOCTH, B TOM YHCJIE

C MOMOIIBIO MU(GPOBBIX PECYPCOB, B X0OJI€
IPaKTUYECKON padOThI

Brenenue B Teopuro
rpados

['pad, Bepmmna, pedpo.
IIpencraBienue 3amaun

¢ momortbko rpada. CreneHpb
(BaJIEHTHOCTD) BEPIIUHBI.
Yucno pédep u cymmapHas
creneHb BepuvH. Lens u

OcBauBathb noHsiTusi: rpad, Bepirna rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHSTHUSA: ITyTh B rpade, SHUIEpOB MyTh,
o0xon rpada, opueHTUPOBaHHBIN Tpad.

Pemiath 3a1a44 Ha TOMCK CYMMBI CTEIIEHEN BEPILINH
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nuki. [1yTe B rpade.
[IpencraieHue 0 CBA3HOCTH
rpada. O6xon rpada
(2JIepOB MyTh).
IIpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck obxoa rpada, Ha MOUCK MyTel

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh cI0CO0BI IPEACTABICHUS 33/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOIATHOCTEH, IPyTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (yHKIIMOHATLHBIC
COOTBETCTBUS) HA IIpUMeEpax

BeposiTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHS

City4aitHblil ONIBIT U
CIIy4aifHOE COOBITHE.
BeposiTHOCTh 1 yacToTa
coObITus. Posb
MaJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oOuiectBe. MoHeTa u
UrpaibHas KOCTh B TEOPUU
BEPOATHOCTEM.
[IpakTrueckas pabora
«YacToTa BeIaieHUsI OpIaa»

OcBauBaTh NOHATHA: CIIyYalHBIA ONIBIT U
cily4aiiHOe COOBITHE, MAJIOBEPOSTHOE U TPAKTUUECKU
JIOCTOBEPHOE COOBITHE.

N3y4aTh 3Ha4MMOCTh MaJIOBEPOSITHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPaAX
(aBapuM, HECHACTHBIE CITyYau, 3alI1UTa IEPCOHAILHON
uH(opMaiim, nepenayda JaHHbIX ).

N3yuyaTh poib KIACCUYECKUX BEPOSITHOCTHBIX
Mojenel (MOHETa, urpajibHas KOCTb) B TEOPUU
BEPOSITHOCTEM.

HaOJuronath 1 M3y4aTh 4YaCTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHCJIE C TIOMOIIBIO IIUPPOBBIX
PECYPCOB, B X0JI€ TPAKTUUYECKON pabOThI

O060011eHMe,
cucTeMaTH3aIus
3HAaHUU

[IpencraBneHune NaHHBIX.
OmmcarenbHas CTaTUCTHKA.
BeposTHOCTS CitydaitHOTO
cOOBITHS

IIoBTOPATH N3YUEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

Pemartsb 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTePUCTHUK.
OO0cy:kaaTh NpUMePbI CITy4alHbIX COOBITHH,
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MaJIOBEPOSTHBIX U MPAKTUYECKH IOCTOBEPHBIX
CIIy4alHBIX COOBITHI, UX POJIM B IPUPOJIE U KU3ZHU
YeJioBeKa

OBLIEE KOJIMYECTBO
YACOB IIO ITPOT PAMME

34
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8 KJIACC

HanmenoBanue pasnena |KonnuecTso OcHOBHOE cozepkaHne OcHOBHBIE BU/JIbI ACSTEIBHOCTH O0YYaIOMIUXCSI
(Temsl) Kypca 4acoB
[ToBTOpenue kypca 7 4 [IpencraBieHue JaHHBIX. IToBTOPATH N3YUEHHOE U BHICTPAMBATH CUCTEMY

KiIacca

OnucarenbHasi CTAaTUCTHKA.
CityyaiiHasi ©3MEHYMBOCTb.

Cpennue yncioBoro Habopa.

Cnyyaiinbie cOOBITHS.
BeposTHOCTH 1 YaCTOTBHI.
Kiaccnueckne monenu
TEOPUU BEPOSTHOCTEN:
MOHETA ¥ UTPAJIbHASL KOCTh

3HAHUMU.

Pemiars 3aga4m Ha IpEACTAaBIEHUE U ONIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pewmiats 3a1a4um Ha npeicTaBICHUE IPYIIIUPOBAHHBIX
JTAaHHBIX W OMIMCAHUE CITyYalHOM U3MEHYMBOCTH.
Pemiateb 3aga4mn Ha onpeAEIEHUE YACTOTHI
CIIy4allHBIX COOBITUH, 00CYX/IEHUE TPUMEPOB
CIIy4ailHbIX COOBITUI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JTOCTOBEPHBIX CITyUYalHbBIX COOBITHH, X
PO B PUPOJIE U )KU3HU YETOBEKA

OnucareipHas
cratuctuka. PaccenBanue
JTaHHBIX

Otknonenus. ucnepcus
JUCJIOBOTO Habopa.
CranpapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammebl pacceuBaHus

OcBanBaTh NOHATHA: JUCIEPCUS U CTAHIAPTHOE
OTKJIOHEHUE, UCIIOJIb30BATh 3TU XapaKTEPUCTUKH
JUISL ONIMCAHUS PACCEUBAHUS JAHHBIX.

BoiaBUraTh runore3bl 00 OTCYTCTBUM WU HATUIUHU
CBSI3M IO AMAarpaMMaM PacCErBaHMUS.

CTtpoutsb 1rarpaMMbl paCCEMBAHUS MO UMEIOLIUMCS
JIAaHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEpA
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MmuoxecTBa

MHOKeCTBO, TOAMHOXKECTBO.
Onepatuy Haj
MHO>KECTBAMHU:
o0beIMHEHNE, IEpeCceUeHuE,
JIOTIOJTHEHHE.

CaoiicTBa ornepauuii

HaJ] MHO>KE€CTBAMMU:
NEPEMECTUTEIBHOE,
COYETaTeNbHOE,
pacrpenenuTenbHOe,
BKITIOYCHUS.

['pacnueckoe
IpeJCTaBlICHUE

MHOKECTB

OcBauBaTh NOHATHS: MHOKECTBO, JIEMEHT
MHO>K€ECTBA, [I0JIMHOKECTBO.

BoInoJHATH onepanyMu HaJ MHOKECTBAMU:
o0beIMHEHNUE, IEpeceUeHre, T0NOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATENILHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHHUS.
Hcnoab3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
ABJICHUM, IPY PEIICHUH 33]1a4 U3 JPYTUX YUEOHBIX
IIPEAMETOB U KYpCOB

BepostHOCTB
CIIy4aifHOTO COOBITHS

DneMeHTapHbIE COOBITHS.
Cnygaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapHbIE COOBITHUSI.
BeposiTHOCTH COOBITHI.
OMnBITH ¢ PABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITHUSIMH.
Crny4alinbiii BEIOOD.
[IpakTrueckas padora
«OMBITHI

C PaBHOBO3MO>KHBIMHU

OcBauBaTh NMOHSATHSI: DJIECMECHTAPHOE COOBITHE,
CITy4aiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOUTUX AJIEMEHTAPHBIX COOBITU,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIIEHUE BEPOSITHOCTEN
COOBITHH 110 BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIyYalHOTO OIBITA.

Pemarb 3a1aum Ha BBIYKUCIIEHUE BEPOSATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMH, B TOM YHCIIC

C IIOMOIIBIO KOMIIBIOTEPA.
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AJIECMEHTaPHBIMU
COOBITUAMI)

IIpoBoAUTH U U3Y4YATh ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMHU
(C UICTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENEH) B X0/1€ MPaKTUYECKON pabOThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa aepena:
€AUHCTBEHHOCTh ITyTH,
CyIIECTBOBAHUE BUCSUYECH
BEPILMHBI, CBSI3b MEXTY
YUCJIOM BEPIINH U YUCIOM
pe&o6ep. [IpaBuiio yMHOXKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad Oe3 mukia,
BHCsUas BepiinHa (JIUCT), BETBb JIEPEBa, MyTh

B JIEPEBE, AUAMETP JIEPEBA.

N3yuaTh cBOMCTBA AcpeBa: CYLIECTBOBAHNUE BUCAUYECH
BEPIUMHBI, €AUHCTBEHHOCTD IIyTU MEXAY IBYMS
BEPIIMHAMHU, CBSI3b MEXKY YACIOM BEPIIUH U YHUCIOM
peoep.

PemiaTh 3a1a4m Ha NOUCK U NIEPEUNCIIEHUE Ty TEU

B JIEPEBE, OINPEACIICHUE YUCIIa BEPIIUH WK pEOEp

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

C MIPUMEHECHUEM MPABUIIA YMHOKECHUS

CnygaiiHbie COOBITHS

[IpoTHBOMOJIOKHOE COOBITHE.
Juarpamma Ounepa.
OObenMHEeHNE U TIEpeceueHne
cobsiTuil. HecoBmecTHbIE
coObITusi. @opMmyiia
CJI0KEHUSI BEPOATHOCTEM.
[IpaBuio yMHOXEHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BeposiTHOCTh. HezaBucumblie

OcBauBaTh NOHATHS: B3AMMHO TPOTUBOMOJIOKHBIE
cOOBITHSI, OTIEpalliy HaJl COOBITUSIMU, 0ObETMHEHNE U
nepecevyeHne coObITHA, quarpamMmma Jitnepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHSL.
N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS
JBYX COOBITHH ((DOPMYJIBI CIIOKEHUS BEPOSITHOCTEN ).
Pemarts 3a1a4u, B TOM 4KCJI€ TEKCTOBBIC 3aa4H

Ha OTpeJielICHIE BEPOATHOCTENH O0BEIMHEHUS U
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coosiTus. [IpencraBnenue
CIIy4afHOTO PKCTIEPUMEHTA
B BHJIC JIepeBa

MepecevyeHUs COOBITHI C MTOMOIIBIO YUCIIOBOM
npsMoii, Auarpamm Disepa, GopMyIIbl CII0KEHUS
BEPOSITHOCTEM.

OcBauBaThb NOHATHS: IPABUIIO YMHOKECHHS
BEPOSATHOCTEMN, YCIIOBHAS! BEPOATHOCTH, HE3ABUCHMBbIE
COOBITHSI IEPEBO CIYYAHOTO OMBITA.

N3yuarts cBoiicTBa (OnpeiesieHNs ) HE3aBUCUMBIX
COOBITUH.

Pemiath 3a1a4um Ha ONIpEICIICHUE U UCITOJIb30BAHHUE
HE3aBUCUMBIX COOBITUH.

Pemiate 3a1aum Ha NOUCK BEPOSITHOCTEM, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJIb30BAHUEM JIEPEBA
CJIy4allHOTO OTbITa

O06006meHue,
cucTeMaTHu3anus 3HaHUU

[IpencraBieHne JaHHBIX.
OnucarenbHas CTATUCTHKA.
['padwi. BepostHOCTH
CITy4aiflHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IHoBTOPATH N3YUCHHOE U BHICTPAUBATH CHCTEMY
3HAHUMU.

Pemiathb 3aga4m Ha IPEACTABICHNUE U OTIMCAHUE
JTAHHBIX C TTOMOIIbIO U3YYEHHBIX XapaKTEPUCTUK.
Pemars 3agaun ¢ npuMeHeHueM rpados.

Pemathb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CIIy4aiiHOTO COOBITHS 110 BEPOSATHOCTSIIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OTBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSMHU.
Pemarb 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
00BbETMHEHUS U TICPECCUCHUS COOBITHIA, B TOM UHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IrpadyuuecKux
IIPEACTABICHUN U JIEpeBa CIIy4YalHOI'O OIIBbITA.
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PemaTth 3a1a4u Ha IEpEYNCIICHIE KOMOWHAITAN
(4ncia nepecTaHoBOK, YUCIIa COUECTAHUI),

Ha HaXO0JICHUE BEPOSITHOCTEN COOBITHI C
MIPUMEHEHHEM KOMOUHATOPUKH, B TOM YUCIIC

C UCIOJIb30BaHUEM TpeyrojbHuka [lackans

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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9 KJIACC

HaunmenoBanue paznena |KonuuecTBo OcHoOBHOE coziep)KaHue OcHOBHBIE BUJIBI JEATEIHHOCTH O0YHAIOIIUXCS
(TemnbI) Kypca 4acoB
[ToBTOpeHwme Kypca 8 4 [IpencraBicHue TaHHBIX. IToBTOPSATH N3YYCHHOE U BHICTPAUBATH CHCTEMY

KJ1accCa

OmnucarepHas CTATUCTHUKA.
Omnepanuu HaJ COOBITUSIMHU.
HezaBucuMocCcThs COOBITUIA

3HAHUMU.

Pemarts 3a1a4u Ha ipe/ICTaBICHUE U ONTUCAHUE
JTAHHBIX.

Pemars 3agaum Ha HaX0XKIEHUE BEPOSITHOCTEN
0oOBeIMHEHUS U TIepeceYeHUs! COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpadyuuecKux
MPEJICTABICHUM U JepeBa CIIy4YalHOTO OIbITA.
Pemarts 3a1a4u Ha nepeyncieHue KOMOUHAITUI
(uncia mepecTaHOBOK, YMC/Ia COUCTAHMH ),

Ha HAXO0XKJICHUE BEPOATHOCTEH COOBITHI

C MPUMEHEHNEM KOMOMHATOPUKHU, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyrojbHuKa [lackamns

DneMeHTbl KOMOMHATOPUKU

ITepecranoBku. Pakropua.

CoueraHus ¥ YUCIIO
coueTaHui. TpeyrojbHUK
ITackans. IlpakTuueckas
paboTta «Beruncienue
BEPOSITHOCTEN

C UCIOJIb30BAaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, yHIOPsA0UeHHAs apa, TPOHKa 00bEKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoOueTaHue, YUCIIo
coYeTaHuu, TpeyrojabHuk [lackans.

Pemars 321244 Ha IEpEUYNCIIEHUE YIIOPSAIOYEHHBIX
ap, TpOeK, IEPEUHUCIICHUE TIEPECTAHOBOK

Y COUYETAHUH DJIEMEHTOB Pa3JIMYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (DYHKITHN
AIEKTPOHHBIX TAOIUI»

Pemiath 3a1a4u Ha IPUMEHEHHUE YUCIIa COYCTAHUNA

B alireOpe (COKpaIéHHOe YMHOKEHHUE, OMHOM
HrroToHa).

Pemiath, npuMeHsisi KOMOWHATOPHUKY, 337291

Ha BBIYKCIICHUE BEPOSTHOCTEH, B TOM YHCIIE C TTIOMOIIIBIO
AJIEKTPOHHBIX TAOJIHI] B XO€ MPAKTUIECKOM pabOThI

['eomeTpruueckas
BEPOSITHOCTh

I'eomerpuueckas
BEpOATHOCTh. CiTy4alHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha IIOCKOCTH, U3 OTPE3KA,
U3 IyTU OKPYKHOCTH

OcBauBaTh NOHSATHE TECOMETPUUECKOM BEPOATHOCTH.
Pemiath 3a1a4m Ha HAXOXKJICHUE BEPOSTHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOp TOYEK

W3 MHOTOYTOJIbHUKA, KPyTra, OTpe3Ka WA IyTH
OKPYHOCTH, YACJIOBOTO MPOMEKYTKA

Hcnwitanus bepryium

HcneiTanue. Ycnex u
Heyaava. Cepusi UCTIBITAHUN
JI0 TIEPBOTO ycrexa.
Ucneitanus bepryium.
BepostHOCTH COOBITHI

B CEpUM UCTIBITAHUHN
bepnynnu. [Ipaktnueckas
pabora «cnpiranus
bepnymm»

OcBauBaTh NOHATHA UCTIBITAHUE, SJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCIIEX U HEYyAaua), Cepus
VCIBITAaHWW, HACTYIUJIEHUE TIEPBOIO yCIexa
(Heynmaum), cepusi uCpiTanuii bepHym.

Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
COOBITHH B CEpUU UCTIBITAHUH JIO IIEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIbI CyMMBI
r€OMETPUYECKOU MPOTrPECCHH.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEU
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnym, Ha HAX0XKIECHUE BEPOATHOCTH
ONPENEIIEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepuymmn.

M3yuaTs B X0/1€ MPAKTH4YECKO# padoThlI,
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B TOM YHCJI€ C IOMOIIBIO ITU(POBBIX PECYPCOB,
CBOMCTBA BEPOSTHOCTH B CEPUH UCTIBITAHUMN
beprymm

CrnydaiiHasi BeTUYMHA

CrnyvaiiHas BeIMUMHA U
pacrpeneieHme
BEPOSITHOCTEM.
MaremaTnieckoe 0KuJaHue
Y IUCTIEPCHUS CIIyHalHOMN
BeJIMYUHBL. [[pumMepbl
MaTeMaTUYECKOTO OKHUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYUHBI.

[TonsaTHe 0 3aKOHE OONBIINX
yucei. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [puMeHenue 3akoHa
OOJIBIIINX YUCET

OcBOUTH NOHATHSA: CITyyaliHasl BEJIMYNHA, 3HAUCHUE
CIIy4allHOM BEJIMYUHBI, PACIIpEICIICHUE
BEPOSITHOCTEM.

N3yuatb n 00CyKIATH IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIIy4alHbIX BEJIMYHUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEJIECHUS], IPYTUe
VM3MEHUYMBBIC BEJIMYMHBI, pACCMaTPUBABILINECS

B KypCe CTaTUCTUKHU), MOJICTbHBIX CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH ONBITAMU
(6pocaHre MOHETHI, UTPATILHON KOCTH, CO CITy4YaiiHBIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHS: MATEMATHYECKOE OKUTAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CPENHEE
3HAYEHHE, TUCIIEPCUS CITyYallHOM BEJIMYMHBI KaK
aHaJIOT IUCTIEPCUU YUCIIOBOTO Habopa.

Pemiath 3a1aum Ha BRIYMCIIEHUE MATEMATUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 33JTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIe 3371a4, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESMH.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JACTIEPCUEN HEKOTOPBIX pacIpeIesIeHUl, B TOM

YU CJIE PACIIPEACIICHUS CIIyYaliHON BETMYHUHBI «UUCIIO0
YCIIEXOB» B CEpUM UCIIBITaHUN bepHyuin.
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H3yyath 4acTOTy COOBITUSI B IOBTOPSIFOIIIMXCS
CJIy4allHBIX OMBITAX KaK CIyYalHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OO0JIBIINX yucen (B popme
bepuyn): mpu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemiath 3a1a4u Ha U3MEPEHNE BEPOSTHOCTEH

C MOMOIIBIO0 YacToT. Q0Cy:KIAaTh pOJb 3aKOHA
OOJBIIMX YKCENl B 0O0CHOBAaHNUU YaCTOTHOTO METOAA
MU3MEPEHUS BEPOATHOCTEMN.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKOW yCTOMYMBOCTU B U3MEHUYMBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBILINX YUCEI B IPUPOJIE U
B )KM3HU YEIIOBEKa

O60011IeHNE, KOHTPOJIb 10 [IpencraBieHne TaHHBIX. IHoBTOPSATH N3YyYEHHOE U BHICTPAMBATH CUCTEMY
OnucarenbHast CTaTUCTHKA. 3HAHUM.
BeposaTHOCTH CiiydaitHOTO PemiaTs 3a1a4m Ha IPEICTABICHUE U ONMCAHUE
COOBITHS. DIEMEHTHI JTAHHBIX.
xoMOuHaTopuky. Caydaiinsle | PemaTh 3agaum Ha HAXOXKJCHUE BEPOSTHOCTEH
BEJINYMHBI U PaCIIpEACICHUS COOBITHI, B TOM YHUCJIE€ B ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH,
BEPOSITHOCTEN 0ObEIMHEHUSI U ITepEeCeUEHUS
COOBITUM, BBIYUCIISATH BEPOSITHOCTH B OIBITAX
C CEpPUSMU CIIy4YalHbIX UCTIBITAHUI
OBHIEE KOJIMYECTBO 34
YACOB IIO [TPOTPAMME
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