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PAEOYASI ITPOTPAMMA YYEBEHOI'O KYPCA «MATEMATUKA». 5—6 KJTACCBI

[EJIM U3YYEHUA YYEEHOI'O KYPCA

[lpuoputeTHeiME TIeTsIMH  OOydeHHMsT MaTeMaTuke B 5—6 Kiaccax

SIBIISIFOTCSI:

= TPOJOIDKEHHE (OPMHUPOBAHMS OCHOBHBIX MaTEeMAaTHYECKUX TIOHATHI
(uucno, BenmMuUMHA, TeoMeTpuueckas Qurypa), 00ecHedHBaIOIINX
NPEEeMCTBEHHOCTh M TMEPCHEKTUBHOCTh MaTEeMaTHUECKOI0 00pa30BaHHs
00yJaronmxcs;

= Pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPUYECKHX CHOCOOHOCTEH 00y-
YalOLIMXCsl, HO3HABATEIbHON aKTUBHOCTHU, UCCIICIOBATEIbCKUX YMCHUMH,
MHTEpeca K U3y4YCHHIO MaTeMaTHKH;

= TOJ(BEJICHHE OOydalomuxcs Ha JIOCTYIIHOM JIJIsi HHX YPOBHE K
OCO3HAHHMIO B3aUMOCBSI3H MaTeMaTHKH M OKPYKAIOIIETO MHpa;

= (GopmupoBaHue (QYHKIMOHAIBHOW MaTeMaTHYeCKOH TI'paMOTHOCTH:
YMEHHUSI pacro3HaBaTh MaTeMaTHYECKHE OOBEKTHl B  peajbHBIX
JKU3HEHHBIX CHTYAaIUsX, MPUMEHITh OCBOCHHBIC YMEHUS JUISl PEIICHUS
MPAaKTHKO-OPUEHTHPOBAHHBIX 33/1a4, WHTEPIPETUPOBATH IIOJyYCHHbIC
pEe3yJIbTaThI M OLICHUBATH MX Ha COOTBETCTBHE NMPAKTUYECKOM CHTYaIIHH.

OCHOBHBIE JINHUU COJIEPKAaHUS Kypca MaTeMaTHKH B 5—6 kiaccax —
apupMeTHIecKasl U reoMeTpudecKasi, KOTOpbhle pa3BUBAIOTCS MapalIeIbHO,
KaX/asi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTUKOM, OHAKO, HE HE3aBUCHMO
OJIHa OT APYTOH, a B TECHOM KOHTAKTE M B3aMMOJAEHCTBUU. Taxke B Kypce
MIPOUCXOJUT 3HAKOMCTBO C OJJIEMEHTAaMH aiureOpbl M ONUCATENbHON
CTaTUCTHKHU.

W3yuenue apudmernueckoro MaTepuala HAuMHAETCSI CO  CUCTe-
MaTH3allid M Pa3BUTUS 3HAHUI O HATYpalbHBIX UYUCIAX, MOJyUYEHHBIX B
HavyagbHOW mIkosie. [Ipy PTOM COBEpIIEHCTBOBAHME BBIYMCIUTEIHHON
TEXHUKH B (POpPMUPOBAHHE HOBBIX TCOPETHUECKHX 3HAHWUH COYETaeTcsi ¢
Pa3BUTHEM BBIYUCIUTEIBHON KyJIbTYyphl, B YAaCTHOCTH C OOydeHHEM
MPOCTEHIINM NpHEMaM NPUKUIKH W OLEHKH PE3YyJbTaTOB BBIUMCIICHHI.
W3ydeHne HaTypaiabHBIX YUCEN MPOAOJIKAETCS B 6 Kilacce 3HAKOMCTBOM C
Ha4YaJIbHBIMU MIOHATHAMM TEOPUU JEITUMOCTH.

Jpyroit kxpymHbIi OJ0K B coep:KaHUM apu(PMETHIECKON JINHUU — 3TO
npodu. Hauano u3ydeHust OObIKHOBEHHBIX U IECATUYHBIX APOOEH OTHECEHO
K 5 kmaccy. DTO MEpBBI 3Tam B OCBOGHUH ApOOel, KOraa MpPOUCXOIUT



3HAKOMCTBO C OCHOBHBIMH WAESIMH, TIOHATHSAMH TeMbl. lIpu sToMm
paccMOTpeHre OOBIKHOBEHHBIX JpOOCH B TOJHOM O0BEME MPEAIICCTBYET
U3YYCHUIO JECATUYHBIX APOOCH, UYTO IeIecO00pa3HO C TOYKU 3PEHUS
JIOTUKM U3JI0KEHUS YMCIOBOW JIMHMM, KOTJa IpaBWia JACUCTBUI ¢
JNECSITHYHBIMH ~ JIpOOSMH  MOXHO  OOOCHOBAaTh  y)K€  W3BECTHBIMHU
QITOPUTMAMH  BBITIOJIHEHUS JICHCTBUIA C OOBIKHOBEHHBIMHU JIPOOSMHU.
3HaKOMCTBO C JCCATHYHBIMH APOOSMU PACIIUPUT BO3MOXKHOCTH IS
MTOHUMaHUS 00YYaIOIMIMMHUCS TPUKIAAHOTO IPUMEHEHNST HOBOH 3aIMCH TIPH
W3YYEeHUH APYTHUX MPEIMETOB M MPH MPAKTUYECKOM HCHOb30BaHuUA. K 6
KJIacCy OTHECEH BTOPOW 3Tanm B H3y4YeHHH JApoOeH, TNie MPOUCXOIUT
COBEpIICHCTBOBAHNE HABBHIKOB CpaBHEHHMsI W IpeoOpa3oBaHHs JApoOet,
OCBOEHHE HOBBIX BBIUMCIUTENBHBIX AITOPUTMOB, OTTAaYMBAHWE TEXHUKH
BBIUMCJICHUN, B TOM YHCIE 3HAYCHUN BBIPAXEHUH, COIEpXKAIIUX U
OOBIKHOBEHHBIC, M JIECSITHYHBIC JPOOW, YCTAHOBJICHHUE CBSI3CH MEXKITY
HUMH, PacCMOTpPEHHE NPUEMOB peEIICHUS 3a7ad Ha Jpoou. B Hauvane 6
KJIacca MPOUCXOANT 3HAKOMCTBO C TIOHSTHEM IIPOIIEHTA.

OCOOEHHOCTBIO W3YYEHHUsS IOJIOKHUTENBHBIX M OTPHUIATENbHBIX YHCEeN
SIBJIIETCS TO, YTO OHU TAKXKE MOTYT PacCMaTPUBATHCS B HECKOJIBKO JTAIOB.
B 6 knacce B Hauane uzyueHus TeMbl «llomokuTenbHBIC U OTPUIIATEIBHBIC
gucia» BeAessercs monrema «llemple wmcima»y, B paMKax KOTOPOWM
3HAKOMCTBO C  OTPULIATENbHBIMU  YHUCIaMU U JEUCTBUSIMH  C
MOJIOKUTEIBHBIMU U OTPUIIATEIBHBIMU YHCIAMU MPOUCXOIUT HA OCHOBE
COIePKATENLHOTO TIOAXO0Ja. OJTO TMO3BOJSIET HAa JOCTYITHOM YPOBHE
MTO3HAKOMHTD YYaIIUXCS MPAKTHYECKH CO BCEMH OCHOBHBIMHU TOHSATHSIMHU
TEMBl, B TOM WYHCI€ W C T[PaBWJIAMH 3HAKOB IIPH BBIOJHEHHH
apuMeTndecKkux JeUcTBUN. M3yueHue palMoHaIbHBIX YUCEN HA 3TOM HE
3aKOHYHTCS, a OyJIET MPOJIOJHKEHO B Kypce anreOphl 7 Kiacca, 4TO CTaHeT
CIIEAYIONAM IPOXOJOM BCEX MNPUHIWIHAIBHBIX BOIPOCOB, TEM CaMBIM
paszeneHne  TPYAHOCTeW  oOjerdaer BOCIPHUATHE  Marepuana, a
pacrnpezesicHiHe BO BPEMEHH CIIOCOOCTBYET MPOYHOCTH TPUOOpETaeMBbIX
HABBIKOB.

IIpn oOyuyeHHMM pemeHHI0O TEKCTOBBIX 3amad B 5—6 Kiaccax wc-
MOJIB3YIOTCS  apU(PMETHYECKUue TMPUEMBI pelIeHHs. TeKCTOBbIE 3aayuH,
peniaemMbie TP OTPaOOTKE BBIYMCIUTEIILHBIX HABBIKOB B 5—O6 Kiaccax,
paccMaTpHUBAIOTCS 3aJaud CIEAYIONIMX BHIOB: 3a7aud Ha IBHKCHUE, HA
YacTH, Ha TIOKYIKH, Ha pabOTy W MPOW3BOIUTEILHOCTD, Ha MPOIICHTHI, HA
OTHOIIEHUsT ¥ mporopuuu. Kpome Ttoro, oOydaromipecs 3HAKOMSTCS C



npuéMaMu pelIeHHUs 3a1ad 1epedopoM BO3MOKHBIX BApHUAHTOB, Y4arcs
pabotath ¢ wuH(pOpMaIMEH, NPEACTaBICHHOW B ¢dopMe TaOJHIl WIK
JUarpaMM.

B paboueit mporpamMmme MIPETYCMOTPEHO hopmupoBanme
NPOTNEACBTUUECKUX anreOpandyeckux MpeacTaBieHui. bykBa kak cuMmBOm
HEKOTOPOr0 4HCIa B 3aBUCHUMOCTH OT MaTeMaTHYeCKOro KOHTEKCTa
BBOJWTCS TIOCTENIEHHO. ByKBeHHass CHMBOJIHMKAa IIUPOKO HCIOIB3YEeTCS
IIPEXJIe BCETO VISl 3alIMCH OOIINX YTBEPXKICHUHN U MPEUIOKEHUH, HopMyII,
B YAaCTHOCTH JUIS BBIYMCIICHHS T€OMETPUYECKUX BEJIMYMH, B KayecTBE
«3aMECTUTEIISA» YUCIA.

B kypce «Maremarukn» 5—6 KJIaccoB TMpEACTaBlIeHa HarsaHAS
reoMeTpHs, HalpaBJIiCeHHAs Ha pPa3BUTHE OOPAa3HOIO  MBILIUICHHUS,
MIPOCTPAHCTBEHHOTO BOOOpPaKEHMS, H300pa3UTEIbHBIX YMEHHH. OITO
BaXHBII 3Tall B M3YYEHUHM TIEOMETPHUM, KOTOPBIM OCYyILECTBISETCS Ha
HarJsITHO-TIPAKTUYECKOM  ypOBHE, OIMHUpaeTcss Ha HarJIgaHO-00pa3zHoe
MbllIUIEHHE oOyuaromuxcs. bosbinas poib OTBOAMTCS NPAKTHUECKOM
JESITEeIbHOCTH, OTBITY, 3KCIIEPUMEHTY, MojenupoBaHuto. OOyuarommecs
3HAKOMSITCSL C TEOMETPUYECKMMHU (UrypaMH Ha TIUIOCKOCTH M B
NPOCTPAHCTBE, C X MPOCTCHIIUME KOH(DUTYpaIUSIMHU, ydaTcss H300pakaTh
UX Ha HEJIMHOBAaHHOW W KJIET4YaTol Oymare, paccMaTpuBalOT MX
npocreiimue cBoiictBa. B mponecce HM3yudeHMs HarIsiIHOM IeOMETpUHU
3HAHWs, [OJlyYeHHbIE  OOYyYaloIMMHUCS B  HAadaJIbHOW  IIKOJIE,
CHUCTEMaTH3UPYIOTCS M PACIIUPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIIAHE

CornacHo yuyeOHOMY IulaHy B 5—6 Kjlaccax H3ydaeTcs HHTETrpH-
pOBaHHBI NpeaMeT «MareMaTrkay, KOTOPBIH BKIIOYaeT apru(pMETHIECKUH
MaTepuall ¥ HarjsIHyI0 T€OMETPHIO, a TAK)Ke MPOTEeBTHUYECKHIE CBEACHUS
13 aIreOpsl, HIEMEHTHI JIOTUKH 1 Havyajia ONKCcaTeIbHON CTaTHCTHKH.

Y4eOHBIN TUTAH HAa W3y4YeHHE MaTEeMaTWKH B 5—O6 KjaccaX OTBOJUT 5
y4eOHBIX YacoB B HEJETIO B TEUEHHE Kax1oro roga oOyuyeHwus, Bcero 340
y4e0HBIX YacOB.

1. COLEP’)KAHUE YYEBHOI'O KYPCA (II0 'OJAM OBYUYEHUS)
5 KJacc

Hamypanwvnsle uucna u nyno
Harypanbnoe uncino. Psn Hatypansaeix uncen. Yucno 0. M3o0paxenue



HATypAJIbHBIX YHCEJ TOYKAMH Ha KOOPAWHATHOHN (YMCIOBOM) MPSIMOIA.
[lo3unuonHas cucreMa cuucieHus. Pumckas Hymepaius Kak IpuMep
HETO3UIIMOHHOM CHCTEMBI CUHUCIIeHHUS. JleciTHUHAs cucTeMa CUUCIICHHUS.
CpaBHEHHE HATypaJIbHBIX YHUCEN, CPAaBHEHHWE HATYPalbHBIX YHCEN C
Hy’EéM. CriocoObl cpaBHeHHs. OKpyTieHHE HATYPalIbHBIX YHCE.

CrnoxeHne HaTypalbHBIX YHCEN; CBOIMCTBO HYyJd TPU CIOKEHHH.
BrlunTanue kak jgedcTBHE, OOpaTHOE CIOXKCHUIO. YMHOXKCHHE Ha-
TypaJbHBIX YUCEN; CBOWCTBA HYJSI M €AMHMIBI IPH YMHOKEHHUH. JleneHue
Kak JedcTBHEe, OoOpaTHOE YMHOXCEHHWIO. KOMITOHEHTBI NIEHCTBHUH, CBS3H
Mexngy HuMu. [IpoBepka pesynbrara apu(METHYECKOTO JICHCTBUSL.
[lepemecTurensHOE W COYETATEIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS H
YMHOXEHHS, PACIIPEISIUTEIbHOE CBONCTBO (3aKOH) YMHOKEHUSI.

Hcnonb3oBanue OykB i 0003HAYCHUS! HEM3BECTHOI'O KOMIIOHEHTA U
3aIlUCH CBOUCTB apu(METHUECKUX JCHCTBHH.

Jenutenu u KpaTHble 4Hcia, pa3fiokeHHe Ha MHOuTenu. [Ipocteie u
cocraBHble umcia. [Ipusnakm nemmmoctu Ha 2, 5, 10, 3, 9. [lenenue c
OCTaTKOM.

Crenenb ¢ HaTypaJbHBIM ITOKAa3aTesleM. 3alUCh YNCIIa B BHJE CYyMMBI
pa3psAAHBIX CllaraeMblX.

HucnoBoe BbIpakeHUE. BbIUNCIIEHNE 3HAUEHUI YHCIIOBBIX BBIPAXKECHUI;
MOPAJOK BBIMIOJHEHNST JelcTBUH. lcmonb30BaHME NpPH  BBIYUCIECHUSAX
[IEPEMECTUTEILHOTO U COYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOKEHHS U
YMHOXEHHS, PACIPEeIUTEIILHOTO CBOMCTBA YMHOKEHHS.

/lpoou

[IpencraBnenne o apoOW Kak CrOCOOe 3allMCH YacTH BEIUYHHBL.
OObikHOBeHHBIE JipoOu. [IpaBwibHbie M HenpaBuibHbIE JapobOu. Cwme-
IIaHHas Po0b; MPEACTABICHUE CMEIIAHHOW JPOOK B BUJIC HENPABUIILHOM
IpoOM W BBIAETICHWE IIENIOM YacTH dYHCia W3 HEMpaBWIBHON IpoOwu.
M3obpakenne mpoOeii ToukaMu Ha YHUCIOBOM TpsiMoii. OCHOBHOE CBOWCTBO
npoou. Cokpartienue npooeit. [IpuBenenue 1podu K HOBOMY 3HAMEHATEIO.
CpaBHeHue apooOei.

CrnoxxeHne W BbIUNTaHHWE OpoOeil. YMHOXEHHE W JeJeHHe IpoOei;
B3aMMHO-00paTHbIe MpoOu. Haxok/eHre JacTu 1ejoro W ILEeNoro 1o ero
YaCTH.

Jecsituanast 3anuch po0Oeit. [IpeacraBieHue NecITHUHOM IpOOH B BHJIC
0OBIKHOBEHHOH. M300parkeHne JECATUIHBIX APOOCH TOUYKaMH Ha TUCIOBOM



npsimoii. CpaBHEHHUE JECITHYHBIX IPOOEH.
Apudmernyeckne IeHcTBUS ¢ ACCATHYHBIMH ApoOsimu. OKpyrieHue
JIECSITUIHBIX TPOOCH.

Pewenue mexcmosuvix 3adau

Pemenne TekcToBBIX 3amad apupMeTHueckuM crocobom. Pernenue
JIOTHYECKUX 3ajad. PemieHue 3amad  nepeOOpoM BCEX BO3MOXKHBIX
BapuaHTOB. VICIIONbp30BaHNE TIPH PEIICHUN 33124 TaOJIHUIT 1 CXEM.

Pemrenne 3amad, comepskaniiux 3aBUCUMOCTH, CBSI3BIBAIONINC BEITMIMHBI;
CKOPOCTb, BPEMsl, pACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTb. EIUHUIIBI
U3MEpPEHHS: Macchl, 00bEMa, IICHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEXKIY CIUHUIIAMA U3MEPEHUS KXKIOW BETNIHHBIL.

Pemrennie 0CHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBnenne naHHBIX B BUJIE TAOHUII, CTOIOYATHIX JHATPAMM.

Haznaouan ceomempus

Harnsimable mpeactaBieHust 0 GuUrypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, JIyY, YroJl, JOMaHas, MHOIOYIOJbHUK, OKPY>XHOCTb, KPyr. YTOI.
IIpsiMoii, ocTpBIid, TynON U pa3BEPHYTHIA YIIIBL.

JlnnHa oTpe3ka, MeTpHYecKHe €OUHMIBI JIUHBL. JIIMHA JIOMaHOW,
[EepUMETP MHOTOYI'OJIbHUKA. I3MepeHue u mocTpoeHue yrioB ¢ MOMOILBIO
TPaHCIOPTHUPA.

Harnsinasle npeacrasieHust o Gurypax Ha MIOCKOCTH: MHOTOYTOJIbHHK;
IIPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJbHHK, O PAaBEHCTBE (GUTYDP.

Wzobpaxkenue uryp, B TOM yucie Ha kieTyatoil Oymare. [loctpoenue
KOHQUTYpaluii W3 4YacTed NpsSMOH, OKPYKHOCTH HA HEIMHOBAHHOM H
KrerdaTo  Oymare. Vcmonp3oBaHWE CBOWCTB CTOPOH U YIJIOB
MPSIMOYTOJIHUKA, KBa/IpaTa.

[Inomane MpsMOYTONbHUKA M MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX H3
OpPSIMOYTOJILHUKOB, B TOM 4Hcie (UTyp, M300paKEHHBIX Ha KIETYaToi
Oymare. Exunuibl n3mepeHus Iomaiu.

Harmsinable npeactaBiieHMsT O IIPOCTPAHCTBEHHBIX (uUrypax: mps-
MOYTOJIbHBIM  Mapajuiesnienunen, KyO, MHOrorpaHHuku. 3o0paxenue
NPOCTEHITNX MHOTOTPaHHUKOB. Pa3BépTkn kyba ¥ mapaiierenuneaa.
Coznanvie Moiesield MHOTOTPaHHUKOB (M3 Oymaru, IpOBOJIOKH, TUIACTHITHA
u 1Ip.).

O0BEM MPsIMOYTOJIBHOTO Mapaienenunena, Kyoa. Eaununsl nsmepenus
00BEMa.



6 KJacc

Hamypanwvnuie uucna

Apudmernyeckne JEHCTBHSI C MHOTO3HAUYHBIMH  HATyPaIbHBIMH
gyuciaaMyu. YuCIOBBIE BBIpaKEHUs, MNOPSAAOK JEHCTBUM, HCHOJIb30BAaHUE
ckoOok. lcrmonb3oBaHWe TIPU BBIYUCICHHSAX MEPEMECTHTEIBHOTO H
COYETATEThbHOTO CBOMCTB CIIOKEHUS M YMHOXEHHS, pacrpeaeTuTebHOTO
cBoiicTBa yMHOKeHUs. OKpyTJICHHE HATYPabHBIX YUCEIL.

JlenuTenn W KpaTHbIC YHMCIA; HAUOOJBIIMNA OOINMH JCIUTEIb |
HauMeHbIee oOmiee KpaTHoe. JIemMMOCTh CYMMBI W TIPOHM3BEACHHS.
JlelmeHue ¢ OCTaTKOM.

Jlpobu

OObIKHOBEHHas1 /IpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpalleHHe
npobeil. CpaBHeHHME W yNOpsaouWBaHHE ApobOel. Pemenwe 3amad Ha
HaXO0KJIEHUE YacTH OT IEJIOTO U IEJIOTO Mo ero 4actu. J[poOHoe 4uciio Kak
pesynbrar genenus. [lpencraBiieHue  JlecATHYHOW JpoOM B BHJE
OOBIKHOBEHHON JpOOM W BO3MOYKHOCTH IPEACTABIICHUS OOBIKHOBECHHOM
IpoOu B BUJE AECATHYHON. JlecaTHdHbIEe ApOOW M METpHUYecKas cucTeMa
Mep. ApupMeTHdecKHe JCHCTBHS W YHUCIIOBBIC  BBIPAXKCHUS  C
OOBIKHOBEHHBIMH U JICCATUYHBIMH JPOOSIMH.

OtHomenne. JleneHne B JaHHOM OTHOIIEHWH. Macmral, Mpormopuus.
[IpumeHeHue ponopuri MPHU pelIeHnH 3a1ad.

ITonsiTue nmpoueHTa. BeuncineHue npoueHTa OT BEIUYUHBI U BEJIUYUHBI
mo e€ mpoleHTy. BhIpakeHHWE TMPOIEHTOB JECATHUYHBIMU JIPOOSMHU.
Pemenne 3amad Ha MPOICHTHI. BhIpaXeHWE OTHOIIECHUS BEIHYWH B
MIPOLIEHTAX.

Ilonosrcumenvusie u ompuyamenbHovle HUCIA

TlonoxxutenbHble W oTpullaTelibHbie uucaa. lLlenble uucna. Moayib
YyHuclla, TeOMETpPUUYEecKass WHTepIpeTanus Moyl uucha. M3oOpakeHue
YHCcell Ha KOOPAUHATHOU MpsiMOil. UHCITIOBBIE IPOMEIKYTKH.

CpaBHenue umncen. ApudMeTHUYECKUE JECHCTBUS C MOJIOKHUTEIbHBIMU U
OTPHIIATETHHBIMHA YUCITAMH.

IIpsiMmoyronbHasg cucTeMa KOOpAUHAT Ha MII0cKOCTH. KoopauHATBI TOUKH
Ha TUIOCKOCTH, a0ciucca u opauHata. [loctpoeHne Touek u ¢Guryp Ha
KOOPJAMHATHOM MJIOCKOCTH.

ByK B6ECHHbLE 6bIPAIICCHUA



[Ipumenenne OyKB [UIi 3alMCH  MaTEeMAaTHYECKHX BBIPAXKECHUH U
npeanoxennii. CpoiicTBa  apuMeTHUECKUX JecTBH. BykBeHHbIE
BBIDAKEHUS M 4YMUCIOBBIE IIOJICTAHOBKHM. DyKBEHHBIC pPaBEHCTBA, Ha-
XOX/IEHHE HEU3BECTHOI0 KOMIIOHEHTa. DopMyiibl; (opMyIIbl IEpUMeTpa U
IUIOLAIU MPSIMOYTOJIbHUKA, KBapaTa, 00b&éMa mapajiesienunena u kyoa.

Pewenue mexcmoguix 3a0au

Pemrenne TekCTOBBIX 3amad apu(PMETHUECKHM CriocoboM. Permrenwme
JOrMYecKuX 3a7ad. Pemrenue 3amad  mepebOpoM  BCEX BO3MOMKHBIX
BapUaHTOB.

Pemrenue 3amav, coaepiKamx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEIMYUHBL:
CKOPOCTh, BpeMs, pAacCTOsSHWE; IIeHa, KOJMYECTBO, CTOMMOCTH;
MIPOU3BOAUTEIBHOCTh, BpeMs, 00BbEM palboThl. EmWHUIBI W3MepeHHs:
Macchl, CTOMMOCTH; PAacCTOSIHHSI, BpEMEHH, CKOpocTH. CBS3b MEKIY
eIMHUIIAMH U3MEPEHUSI KaXKIOW BEJIMIHHBI.

Pemenne 3amad, CBS3aHHBIX C OTHOIIEHHWEM, MPOMOPIOHAIBEHOCTHIO
BEJIMYMH, IPOLCHTAMM; PEHICHHE OCHOBHBIX 334 Ha IpOOU M MIPOLICHTHI.

OneHka ¥ NPUKKAKA, OKPYTJICHHE Pe3yJIbTara.

CocraBnenne OyKBEHHBIX BBIPAXEHHUH MO YCIOBHUIO 331a4H.

[IpencraBienne qaHHBIX C TOMOIIBIO Ta0wIl U AuarpamMm. CtonOdaTsie
JMarpaMMbl: 9T€HHE U TIOCTpoeHre. UTeHre KPyTrOBBIX THArpaMM.

Haznaonan ceomempus

Harnsimasle nmpeactaBneHust o Gurypax Ha IIOCKOCTH: TOYKa, IpsMas,
OTPE30K, JIyd, YroJ, JIOMaHasi, MHOIOYIOJbHUK, YETBIPEXYTOJIbHUK,
TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumuoe pacronoskeHue AByX NPAMBIX Ha IUIOCKOCTH, MapaylyIeIbHbIE
NpsIMbIE, MEPHEHIUKYJSIPHbIE IpsiMble. M3MepeHue pacCTOSHHNA: MEXKIY
JBYMsI TOUYKAMH, OT TOUKH J0 NPsSMOM; JJIMHA MapuipyTa Ha KBaJpaTHON
CETKE.

W3MmepeHne W MOCTPOEHHUE YIVIOB € IMOMOINBIO TpaHCHIOpTHUpPA. Buabl
TPEYTrOJIBHUKOB:  OCTPOYIOJIbHBIM, MPSAMOYTOJbHBIA, TYIOYIOJbHBIH;
paBHOOCIPEHHBINH,  PAaBHOCTOPOHHHMH.  UeTHIpEXYroibHHUK,  MPUMEPHI
YEeThIPEXYTOJBbHUKOB. IIpsIMOYroJpHUK, KBagpaT: UCMOJIb30BAHUE CBOWCTB
CTOPOH, YIJIOB, auaronaield. M3oOpaxeHue reomerpuueckux (Guryp Ha
HEJIMHOBAHHOM Oymare ¢ UCIIOIb30BaHUEM LUPKYJISl, IUHEHKH, YTOJIbHUKA,
Tpancnoptupa. [loctpoenus na kierdatoii Oymare.

Ilepumerp MHoroyrospHuka. lloHsTne momanu (GUIypbl; €IUHUILEL



u3Mepenus wiomany. [pubmokénnoe nsmepenne miomanyd GuUryp, B Tom
yyciae Ha KBajapaTHOM cerke. IlpubGmmkéHHoe u3MEpeHHE [UIMHBI
OKPYKHOCTH, TUIOIIAIH KpyTa.

Cummerpusi: LEHTpaJibHas, OcCeBasi U  3€pKajJbHAasg CHMMETPHH.
[locTpoenne cuMMETpUYHBIX GUTYP.

Harmsimaple  mpeicraBieHUss O NPOCTPAHCTBEHHBIX  (UTypax:
napauiesnenunes, Ky0, npuzma, mupamua, KOHyc, IIHIHHAD, map u cdepa.
M3obOpaxkeHne  MpoCTpaHCTBEHHBIX  Quryp. IlpuMepsr  pazBépTok
MHOTOTPaHHUKOB,  IMIMHApa M KoHyca. CozgaHume — Mozeneit
NPOCTPAHCTBEHHBIX HUTYD (M3 OyMaru, MpoBOJIOKH, IIACTHINHA U Ip.).

ITonsitue 00bEMa; emuHUIBI U3MepeHHs o0béma. OO0BEM TpsMO-
YTOJIBHOTO Mapajulesienumena, Kyoa.

2. INTAHUPYEMBIE TIPEAMETHBIE PE3YJIBTATHI OCBOEHHS PABOYEI

ITPOI'PAMMBI KYPCA (110 TOZAM OBYYEHMUS)

OcBoenne yueOHOrO Kypca «Maremaruka» B 5—6 KjaccaX OCHOBHOM
HIKOJIBI JIOJDKHO OOECHeunBaTh JOCTIDKEHHE CIEAYIOMINX TMPeIMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB!

5 KJjace

Yucna u epluucnenusn

= lloHnMaTh W TpaBWIBHO YHOTPEOJSATH TEPMHHBI, CBSI3aHHBIC C
HATypAILHBIMH YHCIIAMHU, OOBIKHOBEHHBIMHU M JIECATUYHBIMU JIPOOSIMU.

= CpaBHuBaTh M YHOPSIIOYMBATH HATypajbHbIE YWCIIA, CPAaBHUBATh B
MIPOCTEHILINX CIIy4yasix OOBIKHOBEHHBIE JPOOH, JeCATHYHbBIC TPOOH.

= COOTHOCUTH TOYKY Ha KOOPIWHATHOW (YUCIIOBOH) TPSIMOU C COOT-
BETCTBYIOLIMM €l YUCIOM M M300pakaThb HATypajbHbIE YHCIIA TOUKAMU
Ha KOOPJWHATHOH (YHCIOBOM) MPSIMOH.

= Brpimonuare apudmernyecknue ACHCTBHS C HATypaIbHBIMH UYUCIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMHU B MMPOCTEHIIINX CITydasiX.

= BBINonHATE NpoBepKy, NPUKUAKY pe3yJIbTaTa BEIYUCICHUH.

=  OKpyrisaTh HaTypaJibHbIE YHCTIA.

Pewenue mexcmoswix 3a0au

= Pemare TexcToBBIE 337auM apUPMETUYECKUM CIOCOOOM U C TIOMOIIBIO
OpTraHU30BaHHOTO KOHEYHOTO ITepebopa BCeX BOSMOKHBIX BAPHAHTOB.

= Pemare 3amaum, comepikaniyie 3aBUCIMOCTH, CBSI3bIBAIOIINE BEIINYHHBI:



CKOpPOCTb, BPEMsI, PaCCTOSIHHE; 1IEHa, KOJIMYECTBO, CTOUMOCTb.
Hcnonb3oBaTh KpaTKHe 3allMCH, CXEMBI, TaONWIbI, 0003HAUEHHs NpPHU
peIIeHun 3a1a4.

[lonb30BaTbCsl OCHOBHBIMM E€AMHHIAMH H3MEPEHMSA: LEHBI, MAaCCHhI;
paccTosiHUS, BPEMEHH, CKOPOCTH; BhIpaKaTh OJHU €JUHUIIBI BEJINYUHBI
yepes apyTHe.

W3Bnekarp, aHAIN3UPOBaTh, OLCHUBATH HHPOPMALIUIO, IIPEICTABICHHYIO
B Talmume, Ha crolO4yaTrod  JuarpamMme, HMHTEPIPETUPOBATH
TIPeCTaBIICHHBIE TaHHbIE, NCIIOJIb30BATh JAHHBIE MIPH PEIICHUH 3a/1a4.

Haznaonaa zeomempus
[Tomb30BaThCS TEOMETPHUECKUMH TIOHATHSIMH: TOYKA, MPSMasi, OTPE3OK,

JIy4, YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
[TpuBoAUTH MIPUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIINX (GopMy

M3YYEHHBIX T€OMETPUIECKUX (PUTYP.

Hcnonp3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIVIaMU: BepIINHA
CTOPOHA; C MHOTOYTOJIbHUKAaMU: yroJl, BEpLIMHA, CTOPOHA, AUArOHAJIb; C
OKPY>KHOCTBIO: PalyC, TUaMETP, LIEHTP.

W3o0paxkaTh n3yueHHbIE T€OMETPUUYECKHUE (QUTyphl HA HEIMHOBAHHOW M
KJIET4aTOi OyMare ¢ IOMOIIBIO UPKYJIIS U JTMHEHKH.

HaxoanTh AaMHBI OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHUEM C
MIOMOILBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH
OKPY’KHOCTb 3a/laHHOTO pajnyca.

Hcnonp3oBaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJbHHMKA, KBajpara
JUISl MX TIOCTPOEHMSI, BBIYMCIICHUS IUIOIIAAN U IIEPUMETpa.

Boruncnate nepuMeTp U IUIOLIaAs KBaJpaTa, NPsIMOYTOJbHUKA, QUTYp,
COCTAaBJICHHBIX W3  TPSMOYTOJbHUKOB, B TOM 4Hucie  Quryp,
n300paXEHHBIX HA KIIETYaTOl Oymare.

Ilonp30BaTbCsl OCHOBHBIMH METPUYECKUMH EAMHUIAMH H3MEPEHHUS
JUIMHBI, TUIOINAAN; BBIPAXKaTh OJHU €IMHHILIBI BEIMYUHBI Yepe3 ApYIHe.
PacnioznaBare mapasenenunesn, KyO, HCIOJIb30BAaTh TEPMHHOJOTHUIO:
BepUIMHA, peOpo  TIpaHb, U3IMEPEHHS; HAXOMUTh  HM3MEPEHHUs
TapaiiesIenuIesa, Kyoa.

Boruncnate 00péM Ky0a, napajuiesienueaa no 3aJaHHbIM U3MEPEHHSM,
M0JIb30BATHCS SANHUIIAMHU U3MEPEHUS 00BEMA.

Pemarp Hecno)kHbIE 33/1a4M HA M3MEPEHHE I€OMETPUYECKNX BEJIUYHH B



MPAKTHYICCKUX CUTyalUAX.

KJace

Yucna u gvluucnenus

3HaTh ¥ MIOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3TUUYHBIMUA BUAAMH YHCET U
croco0aMu WX 3alHCH, MEePEXOAUTh (€CIH 3TO BO3MOYKHO) OT OJIHOM
(hopMBI 3aKCH YKCTIa K APYTOH.

CpaBHUBaTb M YNOPSAAOYMBATH IEJNble 4YHCIa, OOBIKHOBCHHBIC H
JeCTUYHBIE IPOOU, CPABHUBATH YHCIIa OJTHOTO U Pa3HbIX 3HAKOB.
BoInonuaTh, coueTas yCTHbIE U MMCbMEHHbBIE MPUEMBI, apUPMETHIECKIE
JCWUCTBHUSI C HAaTYpPaJbHBIMM M LEJIBIMU YUCJIAMH, OOBIKHOBEHHBIMU H
JNECATUYHBIMU  JPOOSMH, TIONOXKUTEIBHBIMH M OTPHULATEIBHBIMH
YHUCIIaMHU.

BbIuMcnaTh 3HAYEHMS YUCIIOBBIX BBIPAYKEHWM, BBINOIHATH MPUKUIKY U
OLIEHKY pe3yJibTara BBIYMCICHHI; BBIIOJHATH  HPeoOpa3oBaHMs
YHCIIOBBIX BBIPQKEHUI HA OCHOBE CBOWMCTB apU(PMETHUECKUX ACHCTBHU.
COOTHOCHUTH TOYKY Ha KOOPJMHATHOW NMPSIMOW C COOTBETCTBYIOIIMM €
YUCIOM M H300pa’kaTh 4YMCIa TOYKAMM Ha KOOPAMHATHOM MPAMOI,
HaXOAWTb MOJYJIb YHCIIA.

COOTHOCUTh TOYKH B MPSIMOYIOJBHOM cHCTEME KOOpPAMHAT C KO-
OopAMHATaMU 3TOH TOUKH.

OKpYIJISITh 1IEJIbIe YMCIIa U ACCATHYHbIC APOOU, HAXOIUTh HPUOIMKESHUS
qHCEe.

Yucnosvle u OYKeeHHbIE BbIPAIHCCHUA

[lonnMaTh W ymoTpeONSATh TEPMUHBI, CBSI3aHHBIC C 3aMKCHIO CTEIICHU
YKCiia, HAXOJAUTh KBAJPaT U KyO 4KCia, BEIYUCISTh 3HAUCHUS YUCIOBBIX
BBIPAXKEHU, COJEPIKAIINX CTETICHHU.

[lonp3oBaThCsl TpHU3HAKAMU JENMMOCTH, PACKIAIbIBAaTh HATypPaJbHBIC
YHUCJIa HA IPOCThIE MHOKHUTEIIH.

[Nosp30BaThCst MacIITAOOM, COCTABJISITH IPOMOPIIUH U OTHOIIICHUSI.
Hcrnonp3oBaTh OyKBBI 11 OOO3HAYEHHWS YHCENT TIPW 3allUCH  Mare-
MaTHYECKUX BBIPAKEHUH, COCTaBIATh OYKBEHHBIE BBIPAKEHUS W
(hopMyIIbl, HAXOJUTh 3HAUCHHS OYKBEHHBIX BBIPRKCHUH, OCYIIECTBIISS
HEOOXO0IMMBIE MOJICTAHOBKH U MPeoOpa3oBaHHUs.

HaxoauTh Hen3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmoewix 3aoau



= Pemats MHOTOIIArOBBIE TEKCTOBBIE 33a4K apU(PMETHIECKUM CIIOCOOOM.
= Pemate 3amaum, cBsi3aHHBIE C OTHOILIEHHEM, MPONOPIMOHAIBLHOCTHIO
BEJIMYUH, TPOILEHTAMM; pellaTh TPU OCHOBHBIE 3aJjaud Ha JPOOH H
HPOLICHTHI.

Pemwats 3amaum, conepialiye 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIUYHMHBL:
CKOPOCTb, BpEMs, pacCTOsIHHE, IeHa, KOJHUYECTBO, CTOUMOCTB;
MIPOU3BOAMTEIBHOCTb, BpeMs, o0BEMa paboTHl, HCIIOJIb3YSI

apudmerndyeckne  ACWCTBUSA, ONEHKY, MPHUKHUIKY;  TOJIH30BATHCS
E€IUHUIIAMU U3MEPEHUS] COOTBETCTBYIOUINX BEJIUUMH.

CocTaBisiTh OyKBEHHBIC BRIPAKCHUS 10 YCIOBHUIO 3a/1a4H.

W3Bnekats umHQOpMAIINIO, TIPEACTABICHHYIO B TaONMIIaX, Ha JTUHEHHOMN,

CToNO0YaTol  WIM ~ KPYroBOM  JIWarpaMmax,  HHTEPIPETHPOBAThH
NpeACTaBICHHbBIEC JaHHbIC; UCIIOIb30BATh JAaHHbIC IPU PEIICHUH 3a1a4.

= [IpencraBnate uHpOpPManmMI0O ¢ TNOMOLIBIO TaONMUL, JUHEHHOH W
CTONOYATOMN Iuarpamm.

Hacznaounasn zeomempus

[TpuBoauTH IpEMEPHI OOBEKTOB OKPYIKAIOIIETO MHUPA, HMEIONX (hopMy
M3YYEHHBIX TE€OMETPHUYECKUX IUIOCKUX U TPOCTPAHCTBEHHBIX QUTYD,

NpUMEpBI PABHBIX H CHMMETPUYHBIX (DUTYD.

= M300paxkaTh C TIOMOLIBIO LHMPKYJsL, JHHEHKH, TPaHCIOPTHpa Ha
HEJIMHOBAaHHOM M KJIeT4aToil Oymare M3y4eHHblE IUIOCKHE TIeoMe-
Tpudeckre GUrypsl 1 KOHPUTYpaLul, CAMMETPUYHBIC (QUTYPBI.

[lomp30BaThCsl TEOMETPUYECKUMH  TOHATHAMHU: PaBEHCTBO  (UTYP,

CUMMETPHS; HCIONIB30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHEN:
OCb CUMMETPHUH, UEHTP CUMMETPUH.
= Haxonurp BeNMYUHBI yIVIOB U3MEPEHHEM C IOMOUIbIO TPAHCIOPTHPA,
CTPOUTH YIUIBI 3aJaHHON BEIHYMHBI, MOJB30BAThCS NPU PEIICHUH 3ajad
IpagyCHOM MepOW YIJIOB; paclio3HaBaTh Ha YEepPTEXKaX OCTPBIA, MPSIMOMH,
Pa3BEPHYTHINA U TYION YTJIbL.
Beruucnars JIMHY JOMaHOM, IEPUMETP MHOTOYTOJIbHHMKA, I10JIb30BATHCS

€AVHNALAMH HM3MEPEHMs UIMHBI, BBIPAXKAaTh OJHU CAWHHIIBI M3MEPEHUS
JUIMHBI 9epe3 ApyTHE.
Haxonutb, UCHOJB3ysl YEPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXKIY

JIByMs TOUKaMHM, OT TOYKH JI0 MPSMOM, IJIMHY ITyTH Ha KBaJpaTHON CETKe.
Boeruncnsate momanps (UTYp, COCTaBICHHBIX W3 MPSIMOYTOJEHUKOB,

UCIIOJIb30BaTh Pa30OMEHHE Ha NPSMOYTOJBHHKHM, Ha pPaBHbBIC (QUIYpHI,



JNIOCTpauBaHHE [0 NOPAMOYTOJbHUKA; IMOJb30BATHCS  OCHOBHBIMU
€IMHULIAMU U3MEPEHMS TUIOLA1; BbIpaXaTh OJHU €IUHULbBI U3MEPEHUS
IUIOLIAAH Yepe3 Apyrue.

Pacnio3naBath Ha MOJIENAX M H300PAKEHUAX MHPAMHUILY, KOHYC, IIAIHHAD,
WCTOJIh30BaTh TEPMHHOIIOTHIO: BEpIIWHA, pedpo, TpaHb, OCHOBAHHE,
pa3BEpTKa.

N3o0pakath Ha KJIeT4aTOi OyMare mpsMOYTONBHBIN MapasijieICIIHIIIC]I.
Beramcnsate  00BEM  MPAMOYTOJBHOTO — Mapajulefienunena,  Kyoa,
MOJIb30BaThCsl OCHOBHBIMH CIMHHIIAMU H3MEPEHUs 00bhEMa; BhIpaKaTh
OJIHY €AMHUIIBI H3MepeHust 00BEMa uepes apyrue.

PemaTte HecnoKHbIE 3a1a4l HA HAXOXK/JCHUE F€OMETPUUYECKUX BEIUUNH B
MIPaKTUYECKUX CUTyalUsIX.



3. TemaTHuecKoe MVIAHHPOBaHUE Y4eOHOro Kypca (1o rogam odydenus) 5 kiaace

Ha3zsanue OcHoOBHOe coep:kaHHNe OcHoBHBIE BUABI 1eATeIbHOCTH 0P

pa3zaesna (TemMmbl) ody4arouuxcst
Kypca (4HcJI0
4acoB)

HatypajibHble Hecaruunas cucrema cuucieHusd. | Yurarsp, 3alUChIBATD, cpaBuuBaTth | POIIL
qmciia. Pan HaTypaJbHBIX qyces. | HaTypaJlbHbIE YUCIIa; Mpeajarath U odcy:xkaats | YUMU.P
JeiicTBus ¢ Harypanenpiii  psag.  Ywucno 0. | cmocoObl ynopsiA0UMBaHUS YUCET. y
HaTypajabHbiMM | Hartypanbuele uyucna Ha koop- | M300paxkaTh KOOPJIMHATHYIO MPSIMYIO,
ynuciaamu (43 4) | muHaTHOW Tpsimoit. CpaBHEHHE, | OTMeYaTh YHCIIAa TOYKAMH Ha KOOPIHMHATHOU

OKpYIJIE€HHE HATypalbHBIX YHCEIL
Apudmernueckne  IEHCTBHA  C
HaTypaJibHbIMU unciamu. CBOW-

CTBa HYJIA npu CJIOKCHHUU u
YMHOXXCHHUH, CBOWCTBA €IUHUIIBI
npu  yMmHOXxeHuu. IlepemecTtu-
TEJIBHOE W COYETATEeIIbHOE CBOMCTBA
CITO)KEHUS u YMHOKEHHS,
pacmpeneauTebHOe CBOMCTBO
YMHOXECHHS.

JemuTtenn W KpaTHble 4uclia, pas-
JIO)KEHHE 4YHCIIa Ha MHOXKHUTEIH.
Henenune ¢ ocrarkoMm. IIpocteie u
cocraBHble uncina. IIpusHaku ne-
JqumocTtHd Ha 2, 5, 10, 3, 9.

MPSIMOM, HAXOAUTH KOOPJAMHATHI TOUKH.
HccaenoBath CBOMCTBAa HATypajbHOTO psijia,
gucen 0 v 1 Ipu coKeHU U YMHOKEHUH.
Hcnonb3oBath NpaBHJIO0 OKPYIJICHHS
HaTypaJbHBIX YHCEIL

BoinosHsaTh apudmeruvyeckue AeMCTBUA C
HATYypaJIbHBIMU YHUCIIaMHU, BBIYHCJIATH
3HAYeHHS YUCIOBBIX BBIPAKEHUI CO CKOOKaMH 1
0e3 ckoOoK.

3anuchIBaTH TPOW3BEACHHE B BHJE CTEICHH,
4YHUTATh CTETICHH, HCII0JIL30BATh
TEPMHUHOJIOTHIO  (OCHOBaHHWE, IIOKA3aTeih),
BBIYHCJISTH 3HAYEHUSI CTETICHEH.

BbInoJHATh NPUKHAKY W OLEHKY 3HAYCHHU
YHCIOBBIX  BBIPQKCHWH,  mpexjaratb #
NPUMEHSTh NPUEMBI IPOBEPKH BHIYUCIICHUI.




CreneHp ¢ HAaTypaJbHBIM TIOKa-
3aTeJICM.

UwncnoBble BRIPOKEHUS; TOPSIOK
JIEUCTBUM.

Petrenue TeKCTOBBIX 3a/1a4 HA BCE
apuMeTHIecKne AeWCTBUS, Ha
JIBUOKCHUE U MTOKYTIKU

Hcnonb30BaTh NPU BHIYMCICHUSX
MePEMECTUTEIHHOE U COUETAaTEIbHOE CBOMCTBRA
CIIOKEHHUS M YMHOKEHHS, pacTpeieTNTeIhHOe
CBOMCTBO YMHOXEHHUS; (POPMYJIHPOBATH U
NMPUMEHSITh MPaBUJIa TTPeoOpazOBaHUA
YHCIIOBBIX BBIPAKEHUH HA OCHOBE CBOMCTB
apupMETHICCKIX IEHCTBUT.

HccaenoBaTs  4HCIOBBIE  3aKOHOMEPHOCTH,
BBIIBHUTaTh M O00OCHOBBIBATH THIOTE3bI,
¢opmyupoBaTh 00001IEHUsI U BBIBOABI IO
pe3yabTaraM  NPOBEAEHHOIO  MCCIICIOBAHMSL.
@DopMyJIMPOBATH ONpeeJIeHus JeuTens u
KpaTHOTO, HA3bIBaTh JIEJIUTENW U KpaTHbIE
qycia; Pacmo3HaBaTh IPOCTbIE M COCTaBHBIE
yucna;  ¢GopMyJupoBaTh U NPUMEHSITh
npu3Hakm jenumoctd Ha 2, 3, 5, 9, 10;
NMPUMEHATh AJITOPUTM Da3JIoKEeHUS YHucia Ha
MPOCTbIE MHOYKUTENU; HAXOAUTH OCTaTKU OT
JISJIEHUs] U HEIOoJIHOe 4dacTHoe. Pacmo3naBaTh
WUCTUHHBIE M  JIOXKHBIE  BBICKa3bIBAHUSI O
HaTypaJbHbIX YMCIAX, HPUBOAMTH MPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA U
OTPHULIAHUS  BBICKA3bIBAHUN O  CBOMCTBax
HaTypaJIbHBIX YHCEIL

KoncrpyupoBath MaTeMaTH4yecKHe
MPeIJI0KEeHHSI C TIOMOIIBIO CBSA30K «H», KHIN»,




«ECIH..., TO...».

Pemath TekcTOBBIC 3amadyn apUPMETHUYCCKUM
Croco0oM,  HMCHOJb30BaTh  3aBHCHMOCTH
MEXJIy  BEeJIMYMHaMH  (CKOpOCTb,  BpeM,
paccTosiHMe; lieHa, KOJWYeCTBO, CTOMMOCTb U
Ip.): AaHAJIM3UPOBATb M OCMBICJAUBATH TEKCT

3amayu, nepedopmMyIHpPoOBATH YCIOBUE,
HU3BJIEKATH HEOOXOMMEIE JTAaHHBIE,
YCTaHABJINBATH 3aBUCUMOCTH MEXTy
BEJIMYMHAMH, CTPOUTH JIOTHYECKYIO IIETIOYKY
paccyxaeHuH.

MopgenupoBath XOJ PpEIICHUS 3aJa4d ¢
MOMOIIBIO PUCYHKA, CXEMbI, TaOJIHIIbI.
IpuBoauTh, pa3ouparhb, OIICHUBATDH
pasaMyHbIe  PELICHMS, 3alKUCH  PELICHHI
TEKCTOBBIX 3a/1a4.
Kputuueckn OLIEHUBATDH MOJTyYCHHBIN
pe3yybTaT, OCYHIECTBJISATH CaMOKOHTPOJIb,
MpoBepsisi OTBET HAa COOTBETCTBHE YCIIOBHIO,
HAXOJUTh OIIHOKU.
Pemath 3a7auu ¢ mMoMoOIbI0 mepedopa Bcex
BO3MOJKHBIX BAPUAHTOB.
3HAKOMMTBCH C HCTOPHEi pa3BUTHSA
apuMETHKH

Harasanas
reoMeTpus.
JIunuu Ha

Touka, npsmasi, OTPE30K, Jy4.
Jlomanaga. WM3mepeHue  JJIMHBI
OTpPE3Ka, METPUUYCCKUE EAMHUIIBI

Pacno3naBaTh Ha depTexax, pUCYHKaX,
ONMUCHIBATH, WCIOJB3ys] TEPMHUHOIOTHIO, W
H300pakaTh  C  TMOMOIIBIO  YEPTEKHBIX

POIII.
YUYU.P




miockoctu (12

)

u3MepeHns: JIMHbL. OKpy>KHOCTb
U KPYT.

IIpakTnueckas pabota «Iloctpo-
€HHE y30pa U3 OKPYKHOCTEN.
VYron. [Ipsamoi, ocTpslil, Tynoil u
pa3BEpHyThI yriasl. M3mepenue
YTIJIOB.

[Ipaktuueckas padota «Iloctpo-
€HHE yTIIOB»

WHCTPYMEHTOB: TOUKY, MPAMYIO0, OTPE30K, JIyd,
yroi, JJOMaHy0, OKPY>KHOCTb.

Pacno3naBath, NPUBOAUTL  NPHUMEPHI
00BEKTOB PEaTbHOT0 MHUpPA, UMEIOIHX (Hopmy
M3YYEeHHBIX (PHUTYp, OlleHUBATH WX JHMHEIHBIC
pa3Mepsl.

HNcnoab3oBaTh JUHEHKY U TPAHCIOPTUP Kak
WHCTPYMEHTHI ISl TIOCTPOCHUS U U3MEPCHHUS:
U3MepATh JUINHY OTpe3Ka, BEIHYMHY YIJIa;
CTPOMTH OTPE30K 3aJaHHON NJUHBI, YTOII,

3a/TaHHOMN BEJTUYMHBL; OTKJIA/IBIBATH
LUPKYJIEM  paBHblE  OTPE3KH, CTPOUTH
OKPYXHOCTh 3aJIaHHOTO panuyca.

H3o00paxkaTs KOHPUTYpaALIUU TEOMETPUUECKIX
¢buryp U3 OTpe3KOB, OKPYKHOCTEH, UX dacTei
Ha HEJIMHOBAaHHOM W Kieryarol Oymare;
npeajaraTb, ONHCHIBATbL M 00CYXKIATH
CIOCO0BI, AJTOPUTMBI TIOCTPOCHUSI.
PacnoznaBarts U H300paxkaTh Ha
HEJIMHOBAaHHON M KIIETYAaTOW Oymare mpsiMoid,
OCTpBIH, TyHOW,  pa3BEPHYTHIA  YIJIBI,
CPABHUBATH YIJIBIL.

BbIuMcasTh ATMHBI OTPE3KOB, IOMAHBIX.
IonnMaTh M MCHOJB30BATH NPH PeLICHUH
3aa4  3aBMCHUMOCTM MEXIy eIUHULIAMU
METPUYECKOH CHUCTEMBI Mep; 3HAKOMHTBLCS C




HEMETPUYECKUMH CUCTEMaMH MEp; BbIPaKaTh
JJIMHY B Pas3jiMdHbIX CAUWHHIAX HU3MCPCHUA.
HccaenoBats ¢urypsl u KoH(pHUTyparwd,
WCTIOJIB3YsI HUPPOBBIE PECYPCHI

OOBIKHOBEHH
ble 1poou
(484)

Jlpo6b. IlpaBuiabHble M HempaBHJIbHbIE
apodn. OcuHoBHOe CBoOKiCTBO  JPOOH.
CpaBuenne  apobeii.  Ciokenne u
BbIYMTAHHE  OOBIKHOBEHHBIX  Jpobeil.
Cvmemannasi podb. YMHOXKeHHe W
JeleHHe 00BIKHOBEHHBIX Jpobeii; B3amM-
HO-00paTHbIe Apo0H. Peurenne TeKcTOBBIX
3aj1a4, cofep:kamux Apodu. OcHOBHBIE 32-
JQ4YH Ha poOu.

Ilpumenenne  OykB i 3ammcH
MaTeMaTHYeCKHX BbIpasKeHHii |
TpeI0KeHuii

Mopeanposars B rpauyeckoi, npeaMerHoi dopme, ¢
MOMOIIbI) KOMIIBIOTEPA NMOHATHA M CBOWCTBA, CBAA3AH-
Hble ¢ 00bIKHOBEHHOI 1PO0bI0.

Yutath W 3anucbIBaTh, CPABHHBATL OOBIKHOBEHHbIE
Apo0u, mpefIaraTh, 000CHOBbIBATL U 00CYAIATH CHOCO-
0bl ynopsiounBanus apodeii.

HN3o00paskath 00bIKHOBEHHbIE APOOM TOYKAMH Ha KOOp-
MHHATHOIi MPAMOii; HCMOMB30BATH KOOPAHHATHYIO Nps-
MYIO /17151 cpaBHeHHs Apodeil.

®opmy.1HpoBaTh, 3aMUCHIBATH ¢ TIOMOIILIO GYKB OCHOB-
HOEe CBOICTBO 00BIKHOBEHHOI Xp00H; HCIOJIb30BATDH OC-
HOBHOE CBOIiCTBO ApO0H /151 cOKpalenus apodeii u mpu-
BejleHHUs IPOGH K HOBOMY 3HAMEHATEITIO.

[IpencraBasaTh cMemanuyo Apodb B BHIe HeNpPaBWJIb-
HOIi M BBIIEATH LEIYI0 YACTh YHC/IA U3 HeMPABUIbHOI
Apoou.

BoimoanaATe apugMeTnyeckue JeiicTBAS ¢ 00BIKHOBEH-
HBIMH po0SIMU; MPUMEHSATH CBOIiCTBA apH(MeTHUECKHX
NeHCTBAI A/ pAHOHATH3AAN BHIYHCICHHI.

Boinoansith NMPUKUARY H OLEHKY pe3y/jabTaTa BbIYUCIIE-

POIII.
YUU.P




HUil; MpeaIaraTh U NPUMEHATh NPUEMBI IPOBEPKH BbI-
YHCIEHHH,

HpOBO)IHTb HCCJICT0BAHUS CBOMCTB 21[)066171, Omupaschb
Ha

YHC/I0BbIE IKCIEPUMEHTHI (B TOM YHCIe € NOMOUIbIO
KOMIIbIOTEPa)

Pacno3naBaTh MCTHHHBIE H JI0JKHBIE BHICKA3bIBAHHS 0

ApodsX, MPUBOXHTL MPUMEPbI H KOHTPNPHMEPDI, CTPO-
HTh

BbICKA3bIBAHHS H OTPUIAHUS BbICKA3bIBAHH I,

PemaTh TeKCTOBBIE 3a/1a4H, cOfepKANIHe TPOGHbIE TaH-
Hble, M 32/[a4H HA HAXOXKJIEHHE YACTH 1[eI0r0 U IeI0ro
10 €ro YacTH; BBISIBJSATH HX CXOACTBA H Pa3IuyHs.

MogaeaupoBarh XOJ PpEIICHUS 33Jaud  C
MOMOILBIO PUCYHKA, CXEMBbI, TAOJIHILIBI.
IMpuBoauTH, pa3oupars, OLICHUBATDH
pa3iMuYHbIE  pELIeHUs, 3allUCH  PELIeHUN
TEKCTOBBIX 3a7au.
KpuTnyeckn  omeHMBATBh  IOJy4EHHBIH
pe3yabTaT, OCYLIECTBISITh  CaMOKOHTPOJIb,
MpoOBEPssA OTBET HAa COOTBETCTBUEC YCJIOBHIO,
HAXO0IUTh OIIMOKH.

3nakoMHATbCS ¢ HeTOpHeid pa3BHTHS apH(METHKH




Harasanas
reoMerpus.
MHOroyroJjibH
uku (104)

MHOTOyTONBHUKH. YeTtsIpéx-
YTOJIbHUK, IPSAMOYTOJIBHUK,
KBaJpar.

[Ipaktraeckas pabora «IlocTpo-
CHHE TPSMOYTOJbHHKA C 3alaH-
HBIMH CTOPOHaMH Ha HEIMHO-
BaHHOU Oymarey.

TpeyroybHuK.

Ilnomans u mepuMeTp MPAMOYTOJIbHUKA
H MHOTOYTOJIbHHKOB, COCTABJEHHBIX H3
NPAMOYTOIbHUKOB, eIMHANBI H3MepeHHs
miomanu. llepumerp MHOTOyroJbHIKA

MHoroyronbHUKHU. YeTbIpEXYTOJIbHUK,

MIPSIMOYTOJIBHUK,
KBajpar.
[IpakTryeckas pabota «IToctpoenue

MPSIMOYTOJIEHUKA C 3aJ]aHHBIMH CTOPOHAMU Ha
HEJTMHOBAHHOU Oymarey.

TpeyroyibHUK.
[lnomangs W mepuMeTp  NPAMOYIOJbHHKA M
MHOTOYTOJIbHHKOB, COCTABJIEHHBIX H3 MpPAMOYIO0Jib-

HUKOB, €IMHULBLI M3MEPCHUS IJIOLIATM. HepuMeTp
MHOI'0YyroJibHUKa

KouncrpyupoBathb MaTeMaTH4yecKHe
npeaIo:KeHusl c [IOMOIIBIO CBSI30K
CHEKOTOPHBIi»,  «Ioboi». Pacmo3naBaTh

WUCTUHHBIC W JIOXKHBIC BBICKA3BIBAHUS O
MHOTOYTOJIbHAKAX, MPUBOAUTH NPHUMEPbI U
KOHTPIIPUMEPHI.

HccnenoBath 3aBHCHMOCThb
KBaJpara OT AJIMHBI €0 CTOPOHBI.
Hcnoab3oBaTh CBOMCTBA KBAJIPaTHOW CETKHU
JUIss  TocTpoeHus — ¢Guryp; — pa3douBaTh
NPSIMOYTOJIBHUK Ha KBaJpaThl, TPEYTOJbHUKU;
COCTABJATh  (QUrypsl W3  KBaJpaToB U

IUIOIIAAN

POIIL
YUU.p




HPSIMOYTOJIFHUKOB M HAaXOAWTh HMX IUIOIIA/b,
pa3buBaTh QUIYpHl Ha MPSIMOYTOJBHHKH H
KBaJ[paThl ¥ HAXOJIUTh UX TUIONIA]Tb.
Beipa:kaTh BeMMUMHY IJIOMIAAN B PA3IMYHBIX
eIMHUIAX M3MEPEHUS] METPUYECKOH CHCTEMBI
Mep, MOHUMAThH u HCIOJIb30BaTh
3aBHCHMOCTH MEXIy METPUYECKHMHU €IH-
HHULIAMH U3MEPEHUsI TUIOILA/IH.
3HAKOMHTBCS ¢ MPHMePaMH MPUMeEHeHHs IJIOWAIH H
TnepuMeTpa B PAKTHYECKUX CHTYauusx. Pemars 3anaun
U3 pealbHOll KH3HH, MpelIaraTb M 00CYXIaTh pa3s-
JHYHBIE CMOCOOBI pemeHns 32124

JecaTuunbie
apoou (38 u)

Hecstnynast  3amuch  JIpOOE.
CpaBHEHHE JECSITHYHBIX JPOOECH.
JelcTBusl ¢ NECATUYHBIMHU JIPO-
Osmu.  OKpyTIIeHUE HECSITHYHBIX
TIPOOEii.

Pemenne TekCTOBBIX 3a7ad, CO-

Jeprkaiux 1poou. OCHOBHEIE 3a-
Jlaq¥l Ha Jpoou

peacraBasiTe aecATHYHYIO IpoOb B BHUJE
OOBIKHOBEHHOH, 4YHMTaTh U 3alHCHIBATh,
CPAaBHUBAThH JECSITUIHBIE npoou,
npeajaraTb, 000CHOBBIBATH M 00CYKIATh
CIOCO0BI  YMOPSIIOYMBAHUS ~ JECATHUUYHBIX
npoOei.

N3o00paxkate gecsaTuuHble ApoOM TOUKaMHU Ha
KOOPJMHATHOU MPSIMOIA.

BbISIBASITE CXOACTBA M pPa3jan4Ms TPaBUI
apupMeTHIECKUX ACHCTBHH C HATypaLHBIMHU
quclIaMu M JIGCATHYHBIMH  APOOSMH,
OOBSCHATH UX.

BoinmoasaTe apudmMeTnyeckue JEHCTBUS ¢
JECSITUYHBIMU JIpo0simMu; BBIINIOJIHATh

POIII.
YUun.P




NPUKUAKY U OLIEHKY pe3yabTaTa
BBIYMCIICHUM.

IIpumeHaTs, cBolicTBa  apupMETHUECKUX
JIEMCTBUI JJIsl pallMOHAIIM3alu1 BBIYMCIIEHUN.
IIpuMeHsTH NpaBuJI0 OKpYIJICHUSsI
IeCATUYHBIX JIpOOeH. ITpoBoauTs
HCCJIETOBAHMSI CBONCTB JECATUIHBIX APOOCH,
ONMHUPAsICh Ha YHCIIOBBIC IKCIICPUMEHTHI (B TOM
YHCIIe C TIOMOIIBI0 KOMITBIOTEPA), BHIIBUTATh
THNOTE3bI U PUBOAUTH UX 000CHOBAHMUSI.
Pacno3naBatb  HUCTUHHBIE U JIOXKHBIE
BBICKa3bIBaHHS O  JIpo0sX, TPHUBOAUTH
npuMepbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMSI U OTPUIIAHUSI BHICKA3bIBAHUH.
Pemats TEKCTOBBIE 3ajauM, COJEpKAlllUe
IpOOHBIE JaHHBbIC, U Ha HAXOXJICHUE YacTH
LIEJIOTO U LIEJIOro MO €ro YacTH; BbIABJIATH UX
CXOJCTBA U Pa3In4Msl.

MoaeanpoBarh XOJ PpEIICHUS 33Ja4d  C
MOMOIIBI0  PUCYHKA,  CXEMBI,  TaOIUIIBL
ITpuBoauTH, pa3ouparth, OLICHMBAThH
pa3iuYHbIC  PEIHICHMS, 3alUCH  PEIICHUM
TEKCTOBBIX 33J1ay.

OmnepupoBath  JApOOHBIMH  YHCIAMH B
pEaNbHBIX )KU3HEHHBIX CUTyalLUsIX.
KpuTHyeckn  OmeHHMBATh  IOJYYEHHBIH




pe3yabTaT, OCYIIECTBISATE  CaMOKOHTPOJIb,
MIPOBEPsIsl OTBET HA COOTBETCTBHUE YCIIOBUIO,
HaXOINUTh OIINOKH.

3HAKOMUTbCS €  HCTOPUel  pa3BUTUA
apuUPMETHKH
Harasanas MHuororpanauku. M3o0paxkeHue Pacno3naBaTth Ha 4YepTe:xkax, pucyHkax, B | POIIL
reoMeTpus. MHOTOrpaHHUKOB. Mojenu mpo- OKpYy:KaloleM YUl.P
Tenau CTPAHCTBCHHBIX TCIL. MHpe TPSIMOYTOJBHBIN Tapaiuienenunen, Kyo, | Y
(l)HprbI B HpHMoyFOHLHLIﬁ apauieIenm- MHOTI'OI'PaHHUKH, OIUCBIBATb, MCIOJIb3yH
NPOCTPAHCTBE nex, kKy0. Passéprku kyba W ma- | TEPMHHOJIOTHIO,  ONEHUBATHL  JIMHEHHBIE
9 v) paiUienenumnesna. pa3Mepsl.

IIpakTiueckass  pabora  «Pa3-
BEPTKA KyOay.

O0béM Ky0Oa, MPSIMOYTOIHEHOTO
napaJuienenumnena

I[IpuBoaNTH MpUMeEPHI O00BEKTOB PEATHLHOTO
MHUpa, UMENMX (HOpMy MHOTOTPaHHHKA,
MIPSIMOYTOJILHOTO Mapajulesienurnesna, Kyoa.
H3o0paxkats Ky Ha KieTuaToil Oymare.

HccaenoBath cBOjicTBa KyOa,
MIPSIMOYTOJILHOTO napauiesienure/a,
MHOTOTPaHHUKOB, UCTIOJB3Y I MOJIEIIH.

Pacno3naBats W wu300pazkaTh pa3BEPTKU
KyO0a u mnapauienenunena. MopaeaupoBaTh
Ky0 W mapajuienenures u3 OyMarua u mpodux
MaTepuaiioB, OOBSCHATH  C€HOCOO  Mo-
ACJIMPOBAaHUS.

Haxoauth n3MepeHus, BHIMHCISATH IUIOIIA/b
MOBEPXHOCTH; 00BEM Ky0Oa, MpsIMOYIOJIBHOTO
napajijesenunesa; HCCIIeJ0BATD




3aBHCHMOCTh 00BEMa Ky0a OT JIUHBI €ro
pebpa, BBIABHraTb W  00OCHOBBLIBATH
THIOTE3Y.

HabiroaaTe 1 MPOBOANTH AHAJIOTHH MEKITY
MOHATHSAMU TUIOIIAAN U 00bEMA, MMepuUMeTpa H
IUIOIAIA  TIOBEPXHOCTH. Pacno3naBatn
WCTHHHBIE W JIOXKHBIE BBICKA3BIBAHUSA O
MHOTOTPaHHUKAX, MPUBOJAUTH TPHMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUS U
OTPHIIAHUS BHICKA3bIBAHUH.

PemaTs 3a1a4m U3 peaibHOM KU3HU

IToBTOpEHME U
00001IeHnE
(10u)

IToBTOpEHNE OCHOBHBIX MOHSTHM
M METO/IOB Kypca 5 kiacca, 0000-
IIEHNE 3HAHUH

Boruucasarts 3HAYCHUS BBIPKCHUMH,
COZEpIKALLNX HaTypaJbHbIC 4yucna,
OOBIKHOBEHHBIE W  JIECATHYHBIE  JIpoOH,
BBITIOJIHAT IPE0Opa30BaHUS YHCEIL.
BpiOupars  cmoco®  cpaBHEHUs — 4uced,
BBIYUCIIEHUH, MPUMEHATH CBOMCTBA
apuPMETHISCKUX JIeUcTBUA TS
palMOHaM3aly BEIYUCICHUN.
OcyuiecTBJISITH CAMOKOHTPOJIb
BBINIOJIHAEMBIX JEWCTBUHM U CaMOIPOBEPKY
pe3ybTaTa BHIYUCICHUH.

Pemiare 3amauMm 13 peanbHOW  KU3HH,
NPUMEHATh MaTeMaTH4YeCcKHe 3HAHUS ULl
pelieHuss  3agad = M3 JIPYrHEX  y4eOHBIX
IPEIMETOB.

POIIL
YUl.P




Pematrs 3amauyu  pasHbIMH
CPAaBHUBATh CIOCOOBI  pelIeHUs
BbIOMPATh PALIMOHAJIbHBIN CI10C00

cnocodamu,
3a71a4u,

3.TemaTuueckoe NJIAHMPOBaHUE YUeOHOI0 Kypca (1o rogam o0ydenus) 6 kiaace

Ha3zBanue 0P
pasnena
(tembl) kypca | OcHOBHOe coJep:kaHune OcHOBHbBIE BU/IbI /1€SITEJILHOCTH 00YyYAIOIIUXCS
(umciio
4acoB)
Hartypaabnbl | Apudmernueckue BeinmoansaTe apudmernyeckue AeiicTBUS C MHOTO3HAU- POIII.
e yncaa (30 EUCTBUS C | HBIMU HATypaJIbHBIMU YHCJIAMHU, HAXOAUTh 3HAYEHUS YUU.Py
q) MHOT'03Ha4YHBIMH YHCIOBBIX BBIPAKEHHUI CO CKOOKaMH U 0€3 CKOOOK; BbI-
HaTypaJbHbIMHU YHUCJIATH 3HAYEHUS BRIPAKECHUM, COJIEPKAINX CTETICHHU.
YUCIaMU. Hucnosble | BLINOJIHATE NPUKUIKY H OLEHKY 3HAYEHUI YHUCIOBBIX
BBIPDAKEHUS,  TOPSAOK | BBIPAKEHUH, HPUMEHATh NPUEMBI IPOBEPKH PE3yibTaTa.
JICHCTBUH, uc- | Mcenosib30BaTh NPU BHIYMCIEHUSX TIEPEMECTUTENLHOE U
MOJIb30BaHNE  CKOOOK. | coYeTaTelbHOE CBOWCTBA CIIOKEHHUS M YMHOXKEHHSI, pac-
OxkpyriieHue MPEeAETUTENHHOE CBOICTBO YMHOXEHHUS OTHOCUTEIHHO

HaTypaJbHbIX YHUCCII.

Henurenu u kpaTHbIe
Yyucia; HanOObIIHI
0O IeIuTenhb U
HanMeHbIIee ollee
KpaTHoe.

Pazioxenue umcia Ha

CJIOYKEHUS, CBOMCTBA apu(IMETHIECKHUX ACHCTBHIM.
HccnenoBath 4YUCIOBBIE 3aKOHOMEPHOCTH, IPOBOIUTH
YHUCIIOBBIE DKCIIEPUMEHTHI, BBIABUTATH H 000CHOBBIBATH
THIOTE3bl.

@opMyJHpOBaTH ONpeieJIeHUs JIeIUTENs M KPaTHOTO,
HauOOJIBIIET0 OOIIEro ACTUTES U HAUMEHBIIETO OO0IIEro
KpaTHOTO, MPOCTOTO W COCTABHOTO YHCEN; MCIOIh30BATh




IIPOCTEBIC MHOXUTCIIN.

JenmuMocTh  CyMMBbI
MIPOM3BEICHUS.
JleneHue ¢ 0OCTaTKOM.
Pemenne TekCTOBBIX
3a7a4

u

3THU NOHATHUSA [IPU PELICHUH 3a4a4.

[IpuMeHATH ANTOPUTMBI BBIYKUCICHUS HAUOOJIBIIETO
00IIer0 JeNuTeNss W HAaUMEHBIIETro OOIIero KpaTHOTO
JIBYX YHCEN, aJrOPUTM PAa3JI0KEHUS YUCIa Ha MPOCTHIC
MHOYHTEJIH.

HccienoBats ycioBust euMocTy Ha 4 1 6.
HccaenoBats, 00cy:kaaTh, GopMyJIMpoBaTh U 000CHO-
BbIBAThb BBIBOJ O YTHOCTH CYMMBI, IPOU3BEICHUS: IBYX
YETHBIX YHCEI, IByX HEYETHBIX YHCIIC, YETHOTO W HEYET-
HOTO YHCETL.

HccnenoBarh cBoOiicTBa JEIMMOCTH CyMMBl U NPOU3BE-
JICHUS YHCETL.

I[IpuBOAUTHL MPUMEPHI YHCEN C 33JaHHBIMU CBOHCTBAMU,
pacno3HaBaTh BepHble U HeBePHbIe YTBEPKICHUI O
CBOMCTBaX YHCEJ, ONMPOBEPraTh HEBEPHBIC YTBEPIKICHHSI
C IOMOUIbIO KOHTPIPUMEPOB.

KoncTpyupoBath MaTeMaTH4YeCKUe TMPeNJIOKEHUsT C
MIOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...».

PemaTh TEKCTOBBIC 3aJa4¥, BKJIIOYAIOININEC TOHATHS JIC-
JUMOCTH, apu(PMEeTHIeCKHM CIOoCcOOOM, HWCIOIh30BaTh
nepebop BCEX BO3MOXKHBIX BAPHAHTOB.

MogaeanpoBaTth X0 PEHICHUS 3aJa4d C MOMOILIBIO pHU-
CYHKa, CXeMbI, TaOJIHIIBI.

IIpuBoaNTH, pa30UpaTh, OLlEHUBATH PA3IUYHBIC pelle-
HUSI, 3aMMCH PEUIeHUH TeKCTOBBIX 33/1au.

Harasanas

IlepneHuKyJIIpHBIE

Pacno3HaBaTh Ha 4epTe)kax, PUCYHKAaX CIy4daW B3auM-

POII.




reoMeTpus.
IIpsimble Ha
mjaockoctu (7

)

IIPsIMBIE.
ITapayiensHbie
TpsSIMBIE.

Paccrosnne  Mexny
JBYyMsl TOYKAMH, OT
TOYKH 10 IPSIMOH,
JUIMHA Iy TH Ha
KBaJPAaTHOM CETKE.

IIpumepsl NpsIMBIX B

HOT'O PACIIONIOXKEHUS ABYX MPSIMBIX.

HN300paxkaTh ¢ MOMOUIBI0 YEPTEKHBIX HHCTPYMEHTOB
HAa  HEJIMHOBAaHHOW W  Kierdyatoi Oymare  aBe
MepeceKarolecs MnpsAMble, ABE NapaUIeIbHbIE MPAMbIE,
CTPOUTH NPSIMYI0, TIEPIICHIUKYJIAPHYIO TaHHOM.
IIpuBoAUTH MPUMeEPBI NAPALIETLHOCTH U MEPIEHINKY -
JIAPHOCTH TIPSIMBIX B IIPOCTPAHCTBE.

Pacno3naBaTb B MHOTOYI'OJIBHUKAX NEPIEHAUKYJISIPHBIC
W TapauielbHbIe CTOPOHBEL. M300paskaTh MHOTOYTOJb-
HUKM C TapaJUleJbHBIMH, MEPIEHIUKYJIAPHBIMU CTOPO-

YUn.py

MPOCTPAHCTBE HAMIL
Haxoauts paccrosiHue MeXIy ABYMs TOUKaMH, OT TOUKH
JI0 TIpSIMOM, JUIMHY IyTH HAa KBaJPATHOM CETKE, B TOM YHUCIIE
UCTIOJIB3YsI HU(PPOBBIE pecypehl
Apodu (32 u) OObIKHOBEHHAs CpaBHMBATDh M YIOPSI0UMBATD 1poOH, BBIOUpPATH cno- | POIIL
IIpo0Bb, OCHOBHOE | €00 CpaBHEHHUS ApOOeii. YUn.py
CBOWCTBO apo6u, | IIpeacraBisTh necsTUUHBIC IpoOU B BUAE OOBIKHOBEH-
COKpalieHne IpoOei. HBIX ApoOei W OOBIKHOBCHHBIC B BHIE JCCSITHYHBIX, HC-
CpaBHenue U | NO0JB30BATH IKBHUBAJEHTHBIE MPeACTABIEHUS TPOOHBIX
YIOPAJOYUBaHHUE YHCeJl IIPU UX CPABHEHUH, IIPU BBIYUCIICHUSX.
npooeil. Hcnoab3oBaTh AecSITHIHbIE IpOOU NPU NPeoOpa30BaHUH

Hecatnunble npodu u
MeTpUYecKast CHCTeMa
Mep.

Apudmernyeckne

BEJIMYMH B METPUUYECKOI CHCTEME MEP.

BoinoansaTh apudmernyeckue nedcTBusi ¢ 0OBIKHOBEH-
HBIMH U IECATUYHBIMA APOOSIMU.

BoruucasTh 3HaUYCHHS BBIPAKEHUM, COJAEPIKAIINX OOBIK-
HOBEHHBIE W JECATUYHBIE JIPOOH, BBHINOJHITH Ipeodpa-




JIIEUCTBUS c
OOBIKHOBEHHBIMHU u
JIECATUYHBIMU
IpoOsMU.

OrtHomenue. Jlenenue
B JaHHOM OTHOLIICHUMH.

Maciutab,  mpormop-
usl.

Ilondarue  mpoueHTa.
Brruucnenue
MIPOIICHTA oT
BEJTMYUHBI u

BEJIMUUHEI o eé
TIPOIICHTY.

Pemenne TEKCTOBBIX
3a/1a4,  COJAEpKAIIUX
JpOOH U TIPOIICHTHI.

[Ipaktuueckas pabora
«OTHOLIEHUE  JJIMHBI
OKpPY)XKHOCTM K €&
JUaMETPy»

30BaHMs IPOOCH, BBLIOUPATH CMOCO0, MPUMEHATH CBO¥-
CTBA apU(PMETUYCCKUX JCHCTBHUH I palMOHAIH3AIMH
BBIYUCIIEHUM.

CocTaBJsiTb OTHOIICHUS M MPOMOPIUH, HAXOAHUTH
OTHOLICHUE BEJIWYUH, JACIUTh BEIUYMHY B JAHHOM
OTHOIICHUH.

HaxonuTe 3KcHepUMEHTAJBHBIM IYTEM OTHOILECHUE
JUTMHBI OKPYKHOCTH K €€ TuaMeTpy.

HNuTepnperupoBaTh Macmrad Kak OTHOIIEHHE BEJIHYHH,
HAXOJUTh MaciuTad IUIaHa, KapThl U BBIYUCIATH PacCTO-
STHHSI, MCTTOJTB3Y S MacIITal.

OOBSICHATBH, YTO TAKOE MPOIICHT, YIOTPEOISATH 0OOPOTHI
peYH CO CIIOBOM «IIPOIICHT». BbIpamaTh TPOICHTH B
Ipo0siX U IpoOH B TIPOIIEHTAX, OTHOIICHUE JBYX BEIHYUH
B MIPOIICHTAX.

Bpluuciasitb OPOLEHT OT Yucida W 4YHCIO IO €ro
nporenty. OKpyrjasaTh IpoOW W TPOIECHTHI, HAXOIUTh
MPUOIKEHUS YHCEL.

Pemath 3agaum Ha 9acTH, TPOIEHTHI, MPOIMOPIMH, HA
HaXOJIeHHE POOH (IIPOIEHTa) OT BEJIMYUHBI U BEIHUYU-
HBI 110 €€ ApoOu (MPOLEHTY), TPoOH (IPOICHTA), KOTOPBIH
COCTaBIIsIeT OJHA BenuuuHa OT npyroil. IlpuBoaMTH,
pa3doupaTthb, OIEHMBATHL DA3IMYHBIC PEIICHHS, 3aIUCU
pEeLIeHUI TEKCTOBBIX 3aau.

H3Baekats, nHGOPMANUIO 13 TaOIUIl U JUArPAMM, HUH-
TEPIPETHPOBATh TAOJIWYHBIC JIaHHBIC, ONPEACISITh Hau-




OoJIbIlIee ¥ HANMCHBIIICE U3 IMPEACTABJICHHBIX JTAHHBIX

Harasanas OceBasi  CUMMeETpHSL. Pacno3naBaTh Ha YepTexax W M300pakeHUIX, m300pa- | POIIL
reoMeTpus. IlenTpanbHas JKaTb OT PYyKH, CTPOMTD C IMOMOIIBIO HHCTPYMEHTOB ¢u- | YUU.PY
Cummerpust CUMMETPHSL. rypy (OTpe3oK, JOMaHyl0, TPEYTOJIbHHK, IPIMOYTOJIbHUK,
(69) [Toctpoenue OKpPY’KHOCTb), CHUMMETPUYHYIO JIaHHOW OTHOCHUTEIHHO
CUMMETPHYHBIX MPSIMOM, TOYKH.
¢buryp. Haxoauth npuMepsl CUMMETPUN B OKPY’KaloIleM MHpE.
[IpakTrueckas pabora | MoaeaunpoBaTh 3 OyMaru aBe GUTYpbl, CHMMETPHUYHBIC
«OceBast CHMMETPHSI». OTHOCHUTENIBHO NPAMOI; KOHCTPYHPOBATH I€OMETpHue-
Cummerpus B | CKHe KOH(HUTypaIy, HCIIOJB3Ys CBOHCTBO CHMMETPHH, B
MIPOCTPAHCTBE TOM YHCJIE C TOMOILBIO IIM(POBBIX PECYPCOB.
HccaenoBaTh CBOWCTBA M3YUCHHBIX (DHUTYp, CBA3aHHBIC C
CHMMETpHUEH, HCIONb3Ysl SKCHEPUMEHT, HaOIOACHHUE,
MO/IEJIMPOBAHNE.
O00CHOBBIBATD, OIIpOBEPIraTh c TIOMOILIBIO
KOHTPIIPIMEPOB YTBEPKACHHUS O CAMMETPHUH (DUTYDP
BbipakeHus Ipuvenennue OyKB Hcnoan3oBath OYKBBI isi 0o0o3HadeHWs uwmcen, mpu | POIL
¢ OykBamu (6 uIs samycn | 3QMHCH  MaTeMaTHYECKUX — yTBEPXKACHHH, cocTtaBiit | YUU.PY
q) MATEMATHUECKIX OyKBEHHBIE BBIPQKCHHUS IO YCIOBHIO 3a/Ia4H.
BBIpAKEHHUil u | HccaenoBaTh HECIOXKHBIC YHCIOBBIC 3aKOHOMEPHOCTH,
MpeUTOKEHHi. WCTIOJIH30BaTh OYKBBI IS UX 3aITHCH.
ByKBeHHbIE ppl- | BPIYHCIATH YHMCIOBOE 3HAYEHHE OYKBEHHOTO BBIPAKE-
PaKEHHS U YUCIIOBBIE HUA 1IPU 3aJIaHHBIX 3HAUYCHUAX 6YKB.
IIOICTAHOBKH. 3anuceIBaTh (POPMYJIBI: IEPUMETPA U TUIOINAAH HPAMO-
YTOJbHHUKA, KBAApaTa; JUIMHBI OKPYKHOCTH, IDIOIIATH
byxBennbie

Kpyra, BbIINOJHATH BLIYMUCJACHUS 110 OTUM q)OpMyJ'IaM.




paBEHCTBA, Haxox- | CocraBasitb (OPMYJIbI, BBIPAXKAOIUE 3aBUCUMOCTH
JICHWE HEWU3BECTHOTO | MEXIy BEIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSHUE; Iie-
KOMIIOHEHTA. Ha, KOJMYECTBO, CTOMMOCTb; MPOU3BOJUTEIHHOCTH, Bpe-
DopmyJisl Msl, 00bEM pabOTHI; BBINOJHATH BBIYUCICHHS MO STHM
dbopmymam.
HaxoauTh HEM3BECTHBI KOMIIOHEHT apU(METHIECKOTO
JEUCTBUS
Harasignas YeThpEXyTroNbHAK, HN300paxath Ha HCJ‘II/IIfOBElHHOfI U KIJIETYaTOU 6yMar? c | PO
reoMeTpus. TpUMeEpHI HCTOIL30BAHUEM ICPTEKHEIX HHCTPYMEHTOB H{ETHIPEX- YUn.ry
Purypsl HA YeTBIPEXYTOILHHKOB. YTOJIBHHUKH C 33JlaHHBIMH CBOMCTBAMH: C IapalIeiIbHBI-
TJIOCKOCTH TIpSMOYTONBHIIK, MM, NEPHEHIMKYIAPHBIMHA, PABHBIMM CTOPOHaMH, Mps-
(14 v) KBAJIpAT: CBOIiCTBA MBIMH yTJIaMH H Jp., PaBHOOEIPEHHBIH TPEYTOJIHHHUK.
CTOPOH, YITIOB, Ipemarate U 00CyXk1aTh CMOCO0OBI, AJTOPUTMBI I10-
JMaroHanei. CTpOCHMA.
HcenenoBatb, UCHONB3Yysl JKCIEPUMEHT, HAOJIOJCHUE,
Hsmeperme YITIOB. | \onenmpoBaHue, ¢BOMCTBA TPAMOYTONBHAKA, KBAJIpata,
Bujet TpeyrosbHuKOB. pa3buBaTh Ha TpeyroibHUKH. OG0CHOBBIBATD, ONPOBEP-
[Tepumetp ratb ¢ IOMOIIBI0 KOHTPIIPUMEPOB YTBEPKAEHHS O Ips-
MHOTOYTOJIbHHKA. MOYTOJIbHHMKE, KBaJpaTe, Paclno3HaBaTh BEpHbIE U He-
[Tnomans (Gurypsl. | BepHBIC YTBEPKICHHS.

DopmyJibl  TIEpUMETpa
U IUIOIAAM  IpPsIMO-
YTOJBHUKA.

[Mpubnmwxénnoe  u3-
MepeHue 10N

¢buryp.

H3mepaTh U CTPOUTH C IOMOLIBIO TPAHCIIOPTUPA YTIIBL,
B TOM YHUCJIC B MHOTOYT'OJIbHUKE, CPABHUBATb YIJIbI; pac-
NMO3HABATH OCTPHBIE, NIPSMBIE, TYTIbIE, pa3BEPHYTHIE YIJIBI.
Pacno3naBatb, HM300paxkaTh OCTPOYTONBHBINA, MPIMO-
YTOJIbHBIH, TYyNOYTOJbHBIA, pPaBHOOECIPEHHBIH, PpaBHO-
CTOPOHHUM TPEYTOJIBHUKH.




IIpaxtrueckas pabdora
«IInowmwanp kpyra»

BeruncasaTs nepuMeETp MHOTOYTOJIbHHKA, IJIOMIAJb MHO-
rOyrojbHUKa pa30MeHreM Ha NPSMOYTOJILHUKH, Ha PaB-
HbIe (UTYPBHI, UCMOIB30BaTh METPHUYECKUE ETUHHIIBI H3-
MEpEHUS JUIMHBI U IIJIOLAIH.

Monoxurtens Iensie YHUCIIa. IIpuBoaAMTH MpUMePHI HCIIOJIB30BaHNUS B peanbHOil xu3- | POILL
HBIE U Monynb qHcia, HU TOJIOKUTEJIbHBIX U OTPUIATEIBHBIX YHCET. YUU.py
OTPUIATEJbH reoMeTpuyecKast HN300paxkaTh 1enpie YUCla, TOJOKUTEIbHBIE U OTPHUIA-
ble uncia (40 HUHTEpIIpeTalus TeJIbHbIE YHCJIa TOYKAMHU Ha YHCJIOBOM MPSAMOM, UCHOJIb-
v) Monyis.  YwWCIIOBBIE | 30BaTh YMCIIOBYIO IPSIMYIO JUJIsl CPABHEHHUS YHCEIL.
MIPOMEXKYTKH. IIpuMeHsATH NpaBHJIa CPABHEHUS, YHOPAJA0YMBATH LiC-
IO T a—— i | JIbIC YHCIIA; HAXOUTH MOJIYJIb YHCIIA.
OTpHIATENbHBIE DopMyIHPOBATH MPABUJIA BBIUKCICHUS C TIOJIOKUTEIb-
— Cpaphenpe | HPIMH 1 OTPUUATENLHBIMA MHCIAMH, HAXOIUTE 3HAue-
OMIOKITebHBIX j | HHSL YHCIIOBBIX BBIPQKEHUH, COJACPXKAIIMX JICHCTBHUS C
OTpUL@TeNbHbIX  up- | [IOVIOKHTEIbHBIMU M OTPHLATENLHBIMU HHCTAMY.
cen. AprdMeTHuecKue IIpuMeHsATH CBOMCTBA CIOKEHUS M YMHOMKEHUS IS
eHCTBHS c peoOpa3oBaHus CyMM H MIPOU3BEICHUN
MOJIOKUTETBbHBIMA U
OTpULIATENbHBIMU
YUCTIAMU.
Pemienne  TEKCTOBBIX
3a1a4
IIpencraBiien IIpsimoyronbHas OO0BbsICHATH M WIIIOCTPUPOBATH MOHATHE NIPsIMOYroJib- | POIIL.
ue JaHHbIX (6 cUCTeMa  KOOPJHMHAT HOM CHCTEeMbl KOOpJIMHAT Ha IUIOCKOCTH, MCMOJb30BaTh | YUU.PY
q) Ha [UIOCKOCTH. | TEPMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOM IIOCKOCTH




KoopauHatel TOUkH Ha
IJIOCKOCTH, abcuucca
U OpIHHATA.
Cronbuatsie u
KpPYTOBbIC nua-
TpaMMBL.
[Ipaktuueckas pabora
«ITocTpoenue
JHarpamMm.

Pemenne TEKCTOBBIX
3a7a4,  CoAepKaIIUX
JTaHHEIE, MpeJcTaB-
JIEHHBIE B Ta0JIMIaX U

Ha auarpamMmax

TOYKH U (QUTYPHI TIO 33JJaHHBIM KOOpPJIWHATaM, HAXOJIUTh
KOOpAMWHAaThl TOYCK.

YuraTth crojluaTele W  KPYrOBble  JHarpamMbl;
HHTEPNPETHPOBATH JJaHHBIC, CTPOUTH CTOJI0YATHIE TUa-
TPaMMBL.

HUcnoab3oBats uHGOpMaUNIo, NMPEJACTABICHHYIO B Ta-
OyuIlax, Ha UarpamMMax JJjisi pelIeH!s] TSKCTOBBIX 3a/1a4 U
3a71a4 U3 peaibHOM KU3HU

Harasaanas
reoMeTpus.
@Durypsl B
NMPOCTPAHCTB
e(9v)

IIpsimoyrosbHbIIA
napauieNienumnes, Kyo,
pu3Ma,  MHPaMUa,
KOHYC, LWJIMHIp, LIap
u cthepa.
U3obpaxenne
HPOCTPAHCTBEHHBIX
¢buryp. [Ipumepst
pa3BEPTOK
MHOTOTPaHHUKOB,

Pacno3naBaTh Ha uepTexax, pUCYHKaX, ONMUCHIBATH IU-
paMuy, NpU3My, MWIKHIP, KOHYC, IIap, H300pakaTh UX
OT pPYKH, MOAEJMPOBATHL U3 OyMarw, IUIACTHIIMHA,
npoBoJiokH U p. [IpuBOAUTH NpUMepPBI 0OBEKTOB OKPY-
JKAIOIIEr0 MHpa, UMEHINUX (OPMbI Ha3BaHHBIX TeJl.

Hcnonb3oBaTh TEPMHMHOJIOTHMIO: BepHimHa, pedpo,
rpaHb, OCHOBaHME, BBICOTA, PAAUYC U JAHAMETD,
pa3BépTKa. HN3yyarb,  UCHONB3YyS  DKCIEPUMEHT,

Ha6J'IIO)IeHI/I€, U3MCEPCHUEC, MOACIIMPOBAHUC, B TOM YHCIIC
KOMITBIOTEPHOC, U ONMUCHIBATD CBOICTBA Ha3BaHHBIX TCII,
BBISIBJATH CXO0JACTBA M PA3JIUYUA: MCKOY HHpaMHZ{Oﬁ )48

PO
YUn.py




OWIMHIPA ¥ KOHYCA.

[Ipaktuueckas pabora

MIPU3MOI; MEX]Ty IWIHHAPOM, KOHYCOM H IIapOM.

Pacno3naBaTh pa3BEpTKM mapajvienenuiena, Kyoa,

«Co3nanue  Mojeneit NPU3MBI, NTUPaMHUIBl, KOHYyCa, LWJIMHApPA;, KOHCTPYHPO-
IIPOCTPAHCTBEHHDIX BaTh JIaHHBIC TeJla U3 Pa3BEPTOK, CO3/IaBaTh UX MOJEIH.
duryp». Co3naBaTh MOJeJIN TTPOCTPAHCTBEHHBIX GUTYp (U3 Oyma-
n 'Y, IPOBOJIOKH, IJIACTUJIMHA U JIp.)
[onstue 00BEMa; ’ ’ .
CTMHMIE  H3ME eHI/IS; H3mepaThs Ha Mojaeasix: UIMHBI pEOep MHOTOTPAHHUKOB,
AuE pery JTuaMeTp miapa.
o0BEMa. O0BéM i
BoiBoauth popMy.y 00bEMa MPAMOYTOIBHOTO TTapasiie-
MPSIMOYTOJIBHOTO
PAMOY nenunesaa.
napajuJiesienurena, .
b (bopMyJIbI BoruncaaTs no popmysaam: 00bEM MPSIMOYTOIBFHOTO T1a-
% . pMy paenenunena, Kyda; MCIONb30BATh EIUHUIBI H3Mepe-
0bbeMa HUSA 00bEMA; BRIYMCISATH 00BEMBI TEJI, COCTABICHHBIX M3
KyOOB, MapayuIeIeIuIe/IOB; PellaTh 3aJ4a4l C pPealibHbI-
MU JaHHBIMU
IToBTOpECHHME, ToBTopeHHue BoruncasaThs 3HaueHUs BBIpaKE€HUM, cojaepkamux Hary- | POIILL
00001IeHME, OCHOBHBIX TOHSTHI U palibHbIe, IeJible, TOJIOKUTENbHbIE W oTpularenbHsie | YUNU.PY
cUcTeMaTu3a METOI0B KypcoB 5 n 6 |  ‘ACa, OOBIKHOBEHHBIC U JICCITHYHBIC JIPOOU, BBIIIOIHATh
nus (20 u) KITaccoB, 0G0GMeH e peoOpa30BaHuUs YHCEIT U BRIPAKCHHI.
- CHCTeMATH3AIHS BpiOupath cnoco® cpaBHEHUS 4YHCEN, BBIYUCICHUU,
sHAnMi NPUMEHSITh CBOHCTBA apUPMETHICCKUX ICHUCTBHUM IS

palMOHATN3AIMY BHIYUCIICHUN.

Pemath 3a1aun w3 peasbHOM )KU3HU, MPUMEHSATH MaTe-
MaTU4YecKHe 3HAHMSI JJI1 DPCLICHUs 3a7ady M3 APYTHUX
MIPEIMETOB.

Pemiate 3agaum pa3HbIMH cHOCO0aMH, CPABHHBATD,




BbLIOUPATH CHIOCOOBI PEIICHUS 3a/1a4H.
OcyiecTBJISITh CAMOKOHTPOJIb BBIMOJTHAEMBIX
JICCTBUI M CAMOIIPOBEPKY PE3yJbTaTa BIYUCICHUN




PABOYASI ITPOTPAMMA YYEEHOI'O KYPCA «AJITEBPA». 7—9 KJTACCBI

HEJIM U3YYEHUA YYEBHOI'O KYPCA

Anre0pa sIBISIETCS. OJIHUM M3 OIOPHBIX KYPCOB OCHOBHOMW IIKOJIBI: OHA
ofecrieynBaeT M3y4YeHHE IPYTHX AWCIUIUINH, KaK €CTeCTBEHHOHAYYHOTO,
TaK M TYMaHUTapHOTO LHMKJIOB, €€ OCBOGHHE HEOOXOOUMO  JUIs
NPOJOJDKEHUsT 00pa3oBaHUsl W B TOBCEJHEBHOH >ku3HH. PasButne y
06yqa}01111/1x051 Hay4YHBbIX HpCI[CTaBJ'ICHI/Iﬁ 0 MPOUCXOXKIACHUU U CYIIHOCTH
anreOpanyecknx abCTpakiuii, crmocobe OTpakeHHS MaTeMaTHIECKOM
HAyKOW SBIICHMH ¥ TPOIECCOB B TIPUPOAE M OOIIEeCTBE, POJH
MaTeMaTHYECKOr0 MOJEIMPOBAHUSI B HAYYHOM MO3HAHUHM M B IMPAKTUKE
crocoOcTByeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUSI M KadecTB
MBIIIICHNS, HEOOXOJUMBIX Ui aJaNnTallid B COBPEMEHHOM HH(POBOM
oOmecrBe. M3yueHne anreOpbl €CTECTBEHHBIM OOpa3oM oOecredrBaeT
pa3BuTHE YMEHHs HaONI0JaTh, CPaBHMBATH, HAXOAMTh 3aKOHOMEPHOCTH,
TpeOyeT KpPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOM JICHCTBUS W BBIBOJBI, (HOPMYJINPOBATH yTBEPIKICHHUS.
OcBoeHne Kypca anreOpbl oOecreYrBaeT pPa3BUTHE JIOTHYECKOTO
MBIIICHUST ~ OOYYaroIIUXCS: OHH  HCIOJB3YIOT  JOEIyKTHBHBIE U
UHJIYKTHBHBIE  pacCyXIeHus,  00oOmieHne ¥  KOHKPETH3alHIo,
abctparmpoBanne U aHamormtoo. OOydeHHMe anredOpe Mpearnoiaaract
3HAYUTENIBHBI O0BEM CaMOCTOSITETIBHOM JEATENbHOCTH 00ydYaromuxcs,
MOATOMY CaMOCTOSATENILHOE pEIIeHHEe 3a7ad eCTECTBEHHBIM 00pa3oM
SIBJISICTCSI pealin3alneil 1eATeIIbHOCTHOTO IPUHIIUIIA O0YYCHHUSI.

B cTpykType mporpamMmel yaeOHOTO Kypca « Anredpay OCHOBHOM IITKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEIbHO-METOJNYCCKUE  JTUHHH:
«Ywncna u BBIYUCICHUSY; «AJTeOpandecKue BBIPAKCHUS»; «YPaBHEHUS U
HepaBeHCTBay; «@DyHkuum». Kaxpgas U3 3TUX  COAEPKATEIBHO-
METOJIMYECKUX JIMHUWA pPa3BUBAETCA HA TPOTKEHUHM TPEX JIET H3YUCHHS
Kypca, eCTeCTBEHHBIM 00pa3oM TeperuieTasich ¥ B3aUMOJICHCTBYS C
OPYTUMH €ro JHHHSIMH. B Xome wu3ydeHusi Kypca OOy4arommMmcs
NPUXOANUTCS  JIOTHYECKH  PacCyXkIarh,  HCIOJb30BaTh  TEOPETHKO-
MHOKECTBEHHBIH S3bIK. B CBsI3W ¢ 3TUM 1erecooOpa3HO BKIIOYUTH B
MpOrpaMMy HEKOTOpBIE OCHOBBI JIOTHIKH, TIPOHHU3BIBAIOIINE BCE OCHOBHBIC
pa3zaesbl MaTeMaTuieckoro o0pa3oBaHust U CHOCOOCTBYIOIINE OBJIAJCHUIO
00yYaroIMMHCSI OCHOB YHHBEPCAJIbHOTO MAaTeMaTH4ecKOro si3bika. Takum



00pa3oM, MOXKHO YTBEPXKAAaTh, UYTO COACP)KATEIbHOM M CTPYKTypHOH
0COOEHHOCTBIO Kypca «AureOpa» SBISETCS €ro HWHTErPUPOBAHHBIN
XapakTep.

Conepxxanne JUHUA «YWCNa W BBIYUCICHUSY CIY)KAT OCHOBOHM ISt
JMAILHEHIIIEr0 W3Y4YeHUS MaTeMAaTUKW, CIHOCOOCTBYET pPa3BUTHIO Y
00y4YarommMxcss  JOTHYECKOTO  MBIIUICHUS, (OPMHPOBAHUIO  YMCHHS
MOJIb30BAThCSl  QITOPUTMAMHU, a TaKXKEe TPHOOPETCHUIO TMPAKTHISCKUX
HaBBIKOB, HEOOXOMMBIX JISi TTIOBCETHEBHON XM3HHU. Pa3BuTne mOHATHS O
Yuclie B OCHOBHOM  WIKOJIE CBA3aHO C  palMOHAIGHBIMH U
UppaIMOHAIILHBIMUA ~ YHCIaMH, (OPMUPOBAaHUEM  MPEICTABJICHHA O
JNEHCTBUTEIHPHOM YHCJIC. 3aBEpPIICHHE OCBOCHUS YHCIOBON JIMHUU
OTHECEHO K CTapIIeMy 3BeHY 00Iero oopa3oBaHusI.

Cogmepxanue JByX aireOpanyecKux JMHUH — «AlreOpandeckue
BBIpQXKCHUS» U «YpaBHEHUsI W HEPABEHCTBA» CIOCOOCTByeT (op-
MHUPOBAHUIO y O00YJaIONUXCS MaTeMaTHIECKOTO armapaTa, HeoOX0IuMOTO
JUIS pelIeHus] 3aJad MaTeMaTHKH, CMEXHBIX TPEAMETOB U MPaKTHUKO-
OpHEHTHPOBAHHBIX 33/7a4. B OCHOBHOW IKOJe Yy4YeOHBI MaTepua
TPYNIUPYETCS  BOKPYT  PALMOHAIBHBIX  BBIPAKCHUIM. Aunrebpa
JNEMOHCTPUPYET 3HAYCHHE MATeMAaTHKU KakK s3bIKa I TIOCTPOCHHS
MaTEeMaTHYECKUX MOJIENICH, ONMMCAHUs TPOIECCOB W SBJICHHUH PEATLHOTO
mupa. B 3amaun oOydyeHus anreOpe BXOAAT TaKKe JallbHEHIee pa3BUTHE
AITOPUTMHYECKOTO  MBIIUICHHUS, HEOOXOJUMOT0, B YaCTHOCTH, JUIS
OCBOCHHUS Kypca HH(GOPMATHKH, M OBJIAQJCHHE HaBBIKAMHU JCIyKTHBHBIX
paccyknenuii. I[IpeobpazoBanne CHUMBOJBHBIX (OPM BHOCHUT CBOWM
cnerUyYecKuii BKIAJ B pPa3BUTHE BOOOpaKeHUs, CHOCOOHOCTEH K
MaTEeMaTHYE€CKOMY TBOPUYECTBY.

Conepxanne (QYHKIMOHAILHO-TPA(QHUUSCKOW JIMHUM HAICJICHO Ha
MOJTyYeHUE TIKOJFHUKAMH 3HAHHH O (YHKOWAX KaKk BaKHEHIICH
MaTeMaTH4YeCKOW MOJIENH JUIs OTIMCAaHUSI U MCCIIEOBAHMs Pa3HOOOPa3HBIX
IIPOLIECCOB U SIBIICHUH B TIPUPOJIe U 001IecTBe. M3ydenue aTtoro marepuaia
CIIOCOOCTBYET pa3BUTHIO y OOyYaIOMUXCS YMEHHUS HCIIOJIh30BaTh
pa3iuyHble BBHIPA3UTEIHHBIE CPE/ICTBA SI3bIKA MATEMATHKH — CIIOBECHBIE,
CUMBOJIMYECKHE, Tpadudeckre, BHOCUT BKIaA B (OPMUPOBaHHE
MPEACTAaBICHUN O pOJM MaTeMaTUKU B PA3BUTHM LUBWIM3ALNA U
KYJBTYPHI.

MECTO YYEBHOI'O KYPCA B YUEGHOM IIJTIAHE



CornacHo y4eOHOMY TutaHy B 7—9 Kilaccax M3y4aercsi y4eOHbBIH Kypc
«AnreOpa», KOTOPBI BKJIIOYAET CJIEAYIOIIME OCHOBHBIE  pa3/Ielibl
cojiepkaHus: «Yucna M BBIUMCIEHUSN», «AnreOpandyeckue BBIPAKECHUS,
«YpaBHEHUsI U HEPABEHCTBAY, « DYHKITUNY.

Y4eOHBI IaH Ha W3y4YeHHe anreOpsl B 7—9 Kiaccax OTBOAMT HE
MeHee 3 y4eOHBIX YacoB B HEACTIO B TEUCHHE KaKAOTO roja oOydeHHs,
BCEro 3a Tpu roja o0ydeHus — He MeHee 306 yueOHbIX YacoB.

1.COEP’)KAHHME YYEBHOI'O KYPCA (110 T'OJAM OBYYEHUS)
7 KJjace

Yucna u eviuucienusn
PanmonansHbie yncia

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIE, TEPEXO0J OT OTHOH (OpMBI
3amucu ApoOedt k japyroii. [loHsATHE palMOHAIBLHOTO YHMCIIA, 3aIKCh,
CpaBHEHHWE, YTOPAJOYMBAHHE DANMOHAIBHBIX dYHced. ApudMerndeckue
JICUCTBUSL C pallMOHAJIbLHBIMU 4YHUCIaMu. PereHue 3ajady U3 peasibHOU
MPAKTHKH HA YaCTH, Ha JIPOOH.

CreneHb ¢ HATYpaJIbHBIM ITOKA3aTelIeM: OTMpeIeieHue, Ipeodpa3oBaHue
BBIPOKEHUU HA OCHOBE OTIPCIICIICHHUS.

[IpomeHThl, 3amuch TPOIEHTOB B BHAE IpOOM U IpoOM B BUAE NPO-
1eHTOB. Tpy OCHOBHBIC 3a/1a4 HA MPOLICHTHI, PELICHUE 3a7a4 U3 PeabHON
MIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JIEIMMOCTH, PAa3jOKEHUE HAa MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL

PeanpHble 3aBHCMMOCTH, B TOM 4YHCIE MpsiMas W OOparHas Ipo-
MOPIIMOHATLHOCTH.

Anzebpauueckue evlparcenusn

IlepemenHble, YUCIOBOE 3HAUEHUE BBIPAKEHHUS C TEPEMEHHOM.
[IpencraBnenne 3aBUCHMOCTH MEXIYy BEIWYMHAMHA B BHAE (DOPMYIIBL.
Brrancnenns o gopmyam.

[IpeoOpazoBanue OyKBEHHBIX BBIPAKEHUM, TOXISCTBEHHO pPaBHBIC
BBEIPOKEHUS, MpaBuja MpeoOpa3oBaHUs CYMM M TIPOU3BEACHHMA, MpaBUiIa
PaCKpBITHSI CKOOOK W TIPUBECHHS TTOTOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaAIbHBIM [TOKA3ATEIEM.

Opnousiedsl M MHorouwieHsl. Crenenp MHorowieHa. Cloxkenwne,
BBIYUTAHNUE, YMHOXXEHHE MHOTOWICHOB. DOpPMyIbI  COKpPAmEHHOTO
YMHOXKEHHUS: KBaApaT CyMMbl M KBajapaT pazHoctu. dopmyiia pa3HOCTH



KBaJ[paToB. Pa3inoxeHrne MHOTOWICHOB HA MHOKHTEIH.

Ypasnenusn

VYpaBHeHHE, KOpEHb YpaBHEHHMsI, MIpaBuiia MpeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTb YPABHEHUI.

JIuHeliHOE ypaBHEHME C OJIHOM MEPEMEHHOM, YUCIO KOpHEH JTMHEHHOTo
yYpaBHEHUS, pelIeHre JTMHEHHBIX ypaBHeHnH. CocTaBiIeHUE YpaBHEHUH 1O
YCIIOBHIO 337a4uH. Pellienne TeKCTOBBIX 3a/1au C MOMOIIBIO0 YPaBHEHHH.

Jlunelinoe ypaBHEHHE C JBYMs TIEpEMEHHBIMH U ero rpaduk. Cucrema
JIBYX JIMHEWHBIX YpaBHEHHMU C JBYMsI IMepeMeHHbIMHU. PellieHue cucrem
ypaBHEHHUH criocoO0OM TMOICTaHOBKH. [IpuMepsI penieHust TEeKCTOBBIX 3a1a4
C IIOMOIIBIO CUCTEM YPABHEHUI.

Koopounamur u zpagpuxu. @yuxyuu

Koopaunara Touku Ha mpsimMoi. UucnoBble nmpoMexyTKu. Paccrosnue
MEXIy ABYMS TOUKaMH KOOPAWHATHOHN MPSIMOH.

[IpsmoyronbHas cucrema koopamHaT, ocu OX m Qy. AOcmucca u
OpIMHATA TOYKH HAa KOOPAWHATHOHN TmiockocT. llpumepsr rpadukos,
3amaHHbIX popmynamu. UteHne rpaduKoB pealbHBIX 3aBUCUMOCTEH.

[onstne dynkuun. I'padux ¢pynxmum. CsoiictBa dhyHKimi. JlnneiiHas
¢dbynkmus, e€ rpaduk. ['padmdeckoe pemieHre JUHEWHBIX ypaBHEHUH H
CUCTEM JINHEUHBIX YPaBHEHMI.

8 KJjacc

Yucna u ¢vluucnenusn

KBagpatublii kopens u3 uyucna. [loHsTne 00 MppanvoHAIBHOM YHCIIE.
Hecatuunble  npuOmmKeHHs  HppalMoHaNIbHBIX — umcen.  CBoiicTBa
apuMeTnyecknx  KBaJpaTHBIX KOpHEH W WX TpPHUMEHEHHe K
peoOpa30BaHUI0 YUCIIOBBIX BBIpaXEHUH u BBIYHCIICHUSIM.
JleMcTBUTEILHBIC YHCIIA.

Crenenp ¢ menbIM TMokazaTereM W e€ cBoricTtBa. CTaHmapTHas 3amuCh
YyHUCTa.

Anzebpauueckue evipasicenus

KBamparsberii TpéxuneH; pasloKeHWe KBaJApPaTHOTO TpEXWIeHA Ha
MHOKHUTEJIH.

Anrebpandeckasi ApoOb. OCHOBHOE CBOWCTBO alreOpandeckon ApoOH.
CrnoxeHue, BbIYUTAHHUE, YMHOXKEHHE, JCICHUE anreOpandyeckux ApoOei.
PamrionanbHbIe BEIpaKEHUSI U MX TIPeoOpa3oBaHue.



Ypaenenus u nepagencmea

KBagpatHoe ypaBHeHue, (opMmyia KOpHEH KBaApaTHOTO ypaBHEHHS.
Teopema Buera. PemieHune ypaBHEHUM, CBOISIIMXCSA K JIMHEWHBIM U
kBagpatHeIM. [Ipocreiimie npoOHO-palioHaIbHbIC ypaBHEHUSI.

I'paduueckas uHTepnpeTauusi ypaBHEHUH C OBYMs NEPEMEHHBIMH H
CHCTEM JIMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU.

Pemenne TekcToBBIX 3aa4 anredpandeckuM CrocoooM.

YucnoBble HeEpaBEHCTBA M HUX CcBoMcTBa. HepaBeHCTBO ¢ oOaHOMU
NepeMeHHOW. PaBHOCHIBHOCTh HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C
omHOW mepeMeHHOW. CHCTeMBl JWUHEHHBIX HEPABEHCTB C  OJHOM
MIEPEMEHHOM.

Dynxkyuu

[onstre ¢ynkumu. OOnacTh ompenesieHHs W MHOXKECTBO 3HAYCHUH
dyukmum. CiocoOb! 3amanus QyHKITAH.

I'paduk pynkumu. Utenne cBoiicTB GpyHKIMU 110 e€ Tpaduky. [Ipumepsr
rpadukoB GyHKIHHA, OTPAXKAIOUINX peaTbHbIE MPOIIECCHI.

OyHKIMY, ONMUCHIBAIOIIME MPSIMYI0 M OOpaTHYIO MPOMOPLUOHAIBHBIC
3aBUCUMOCTH, uX rpaduku. Oyukuuu Yy = X2, y = x°, y = >/X, y = | x |.
I'paduyeckoe pelieHne ypaBHEHUN U CHCTEM YPaBHEHUH.

9 KJacc

Yucna u evluucnenusn
JleficTBUTENBHBIE YHCTA

PaumonanbHble  uyMcna, HUppalMOHAJIbHbIE  YHUCIA, KOHEUHBIE U
OeCKOHEYHbIe JecsTHYHbIe JpoOU. MHOKECTBO JCHCTBUTEIBHBIX YHCEIL;
JIEHCTBUTEIbHBIC YUCTIA KaK OCCKOHEUHBIC MECATUYHBIC Mpobm. B3zanmuo
OJITHO3HAYHOE COOTBETCTBHE MEXKJY MHOXKECTBOM JCHCTBUTENILHBIX YHUCEI
U KOOPJUHATHOU MPSIMOM.

CpaBHeHHME JICHCTBUTEIBHBIX 4YHCEN, apu(PMETUYECKHE JICUCTBUS C
JEHCTBUTEIHHBIMU YUCIIAMH.
3mepenus, npuoOIMKeHns, OLCHK]

Pa3zMepsl 00BEKTOB OKPY’KAIOMIETO MHUpPA, JIUTCIHHOCTH IPOIIECCOB B
OKPY>KaloIleM MUpE.

[MpubmkéHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTb  MPHUOJIIKEHHUSI.
Oxkpyriienune uncen. [Ipukunka u orieHKa pe3yIbTaToB BEIYHCICHUH.

Ypasuemm U Hepasencmea



YpaBHEHHUS ¢ OHON IIEPEMEHHO

JluneiiHoe ypaBHeHue. PeneHue ypaBHEHUN, CBOSIIIMXCA K JIMHEHUHBIM.

KBanpatHoe ypaBHeHuwe. Pemenue ypaBHEHMH, CBOASIIUXCA K
KBaJpaTHeIM. bukBanpatHoe ypaBHeHue. IIpumepsl pelleHus ypaBHEHUM
TPEThEN U YETBEPTON CTENEHEN PA3JIOKEHUEM HA MHOXKUTEIIU.

Pemenne npoGHO-paliMOHAIbHBIX YPABHEHUH.

Pemienne TekcToBBIX 3a7a4 aareOpandeckuM METOOM.
CucTeMbl ypaBHEHHi

VYpaBHeHHE ¢ JBYMsI MEpEMEHHbIMH U ero rpaduk. Penienue cucrem
JIBYX JIMHEHHBIX YpPaBHEHUN C JABYyMs IEpEMEHHbIMH. PelieHue cucrem
JIByX YpaBHEHHMH, OJHO W3 KOTOpBIX JIMHEHHOE, a JOpyroe — BTOpOH
crenenn. ['padudeckass MHTEpIpeTanus CUCTEMbl YPaBHEHHH C JABYMs
IIEPEMEHHBIMH.

Pemienne TekcToBBIX 3a7a4 anredpandeckuM crocoooMm.
Hepasencraa

YucnoBble HEPABEHCTBA U X CBOMCTBA.

PemieHne JMHEHHBIX HEPABEHCTB € OJHOW nepeMeHHOM. PeuieHue
CHUCTEM JIMHEWHBIX HEPABEHCTB C OJIHOW TmiepeMeHHOoW. KBaaparHbie
HepaBeHCTBa. [ 'paduyeckas HHTepIpeTanys HEPaBEHCTB U CHCTEM
HEPaBEHCTB C BYMsI IEPEMEHHBIMH.

Dynxkyuu

KBamparnunas ¢yskmus, e€ rtpaduk u cBoiictBa. IlapaGoma, ko-
OpAWHAThI BEPHINHBI Hapa6OJ'II>I, OCh CUMMECTPpHHU napa6om>1.

I'paduxu pyukimit: y =kx,y =kx +b,y=— y=x3, y=yjx,y=|x|u

HUX CBOUCTBA.

Yucnoevie nocineoosamenbHocmu

Omnpenenennue 1 cnoco0bl 3a1aHKs YHCIOBBIX MOCAEA0BATENBHOCTEH

[lonste 4YHcIOBOM MOCIENOBATEIBHOCTH. 3aJaHue  TOCiIeaoBa-
TEIHHOCTH PEKYPPEHTHOH popMyItoii U hopMyIToit N-2o dieHa.
Apudmernyeckas 1 reoMeTpudecKas Mporpeccu

Apudmernyeckas 1 reoMmeTprudeckas nporpeccur. opmyIsl N-To YieHa
apu(pMETHYEeCKO W TEOMETPUYECKOM NpPOTPEecCHil, CyMMBI MEpPBHIX N
YJIEHOB.

N3o0paxeHnre 4ieHOB apu(hMETHIECKON 1 T€OMETPHUYECKON MPOTpeccuit
TOYKaMHU Ha KOOPJMHATHOM IJIOCKOCTU. JIMHEHHBINA U 3KCHOHEHIIMAIbHBII



poOcCT. CroxHbIC IIPOLCHTHI.

2 IVIAHHPYEMBIE IPEMETHBIE PE3YJIBTATHI OCBOEHHS PABOYEN
ITPOI'PAMMBI KYPCA (II0 TOJAM OB YYEHUS)

OcBoenne yueOHOTO Kypca «AnreOpa» Ha ypoBHE OCHOBHOTO OOILIETo

oOpa3oBaHMs  JO/DKHO  O0ECIIeYMBaTh  JOCTHIKCHHE  CIICAYIOIINX
MIPEeIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

7 KJjJace
Yucna u epluucnenusn

= BbInonHsTh, coderas yCTHbIC W MUCbMEHHbIE PUEMBI, apu(METHUSCKHE
JCUCTBUSI C PAIIMOHATIBHBIMU YHCIIAMH.

= Haxomute 3HaYeHMs UMCIOBBIX BBIPAKCHUH; NPUMEHITH Pa3HO-
oOpa3Hble crnocoObl M MpHUEMBI BHIYUCICHHS 3HAYCHUH JAPOOHBIX
BBIPOKEHHH, COJIEPKAIIX OOBIKHOBEHHBIC U JICCSTUYHBIC APOOH.

= Ilepexomute OT oOmHOW QOpMBI 3amuch YHcen K Apyrod (mpeod-
pa30BBIBaTh JICCATUUHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECSITUYHYIO JPOOB).

= CpaBHUBATH U YIIOPSIOYMBATEH PAIIHOHATBHBIC YHCIIA.

= OKpyTIATH Yncna.

= BEINONHATE NPUKUAKY M OLEHKY pe3ysibTaTa BBIYMCICHHH, OIIEHKY
3HAYEHUH YHMCIIOBBIX BBIPAXKECHU.

= BEIMONHATE Ae#icTBUA CO CTETIEHAMH C HATYypaJbHBIMHU ITOKa3aTEISIMH.

» [I[puMeHATP TpHU3HAKM JAETUMOCTH, pa3JOKEHHE Ha MHOXKUTEIH
HaTypaJIbHBIX YHCEJL.

= Permate mpakTHKO-OpHEHTHPOBAHHBIE 3a/]a91, CBSI3aHHBIE C OTHOIIEHHEM
BEJIMYUH, MIPONOPLUOHATBHOCTBIO BEJIMYUH, MPOLIEHTaMH;
MHTEPIPETUPOBATh PE3YJIbTATHl PEIICHHS 33/1a4 C YYETOM OrpaHUYEHUl,
CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.
Anzebpauueckue eviparicenus

= lcnonp3oBare  anrebpandeckyro  TEPMUHOJIOTHIO M CHMBOIIHUKY,

NPUMEHSTH €€ B IPOLIECCEe OCBOCHHS yUeOHOTo MaTepHana.
= Haxomuth 3Ha4eHus1 OYKBEHHBIX BBIPAKCHUI NPHU 3aJaHHBIX 3HAYEHHUSX
MIEPEMEHHBIX.

» BEITOJTHATH npe06p a30BaHUA  LEJIOro  BBIpAXKCHHWA B MHOTI'OYJICH



NpUBEICHNEM MOAOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.

= BBINONHATE YMHOXKEHHE OJHOUYIEHA Ha MHOIOWIEH M MHOTOWIEHa Ha
MHOTOYJICH, TIPUMEHSATH (QOpPMYJbI KBaJapara CyMMbl U KBajpaTa
pa3HOCTH.

= OCyIIecTBIATh Pa3/IOKEHHE MHOTOUYICHOB HAa MHOXHUTEIH C TOMOIIbIO
BBIHECCHHUSI 32 CKOOKM OOIIEro MHOXKUTENS, TPYNITUPOBKHU ClIAraeMbIX,
npUMeHeHHs HOPMYJT COKPAIEHHOTO YMHOKEHHSI.

= [I[pumensaTe mpeoOpa3oBaHMsT MHOTOUYICHOB MJISI PEUICHUS Pa3IMYHbBIX
3a/1a4 U3 MaTeMaTHKH, CMEKHBIX TIPEAMETOB, U3 PEAbHOM NMPaKTHKH.

= crniosib30BaTh CBOMCTBA CTENEHENH C HATYpPalbHBIMU MOKA3aTEIsAMU I
peoOpa3oBaHUs BEIPAKCHUH.
Ypasuenus u nepasencmea

= Pemiath nuHelHble ypaBHEHHUS C OJIHOW NIEPEMEHHOM, MPUMEHSsI ITpaBuiia
nepexoja OT UCXOIHOIO YpaBHEHHUS K PaBHOCWIbHOMY eMy. IIpoBepsTs,
SBJIIETCSI JIX YUCJIO KOPHEM YPABHEHHUSL.

= [IpumensTh rpaduueckne METO bl IPH PEIICHUHN JIMHEHHBIX YPaBHEHUN U
UX CHCTEM.

= [lonOupaTs mpuMepsl Map YHCelN, SBISIONINXCS PElIeHHEeM JIMHEWHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMH.

= CTpouTh B KOOPIMHATHOW TIOCKOCTH TpauK JHMHEHHOTO YpaBHEHHS C
IBYMsI TIEPEMEHHBIMH; TMOJIB3YsICh T'PapUKOM, TPUBOJUTH TMPUMEPHI
pelIeHus: ypaBHEeHUSI.

= Pemate cucreMpl ABYX JIMHEHHBIX YpaBHEHUI ¢ IByMsI IEPEMEHHBIMU, B
TOM YUCIIE TPaPUUSCKH.

= COCTaBIsATh U pellaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
ypaBHCHI/Iﬁ 110 yCJIOBI/IIO 3aga4u, HHTGpHpGTHpOBaTI) B COOTBETCTBHUHU C
KOHTEKCTOM 3aJ1auy TIOJTYYEeHHBIH pe3yIbTar.

Koopounamowt u cpagpuxu. @ynxyuu

= M300paxarp Ha KOOpPAWHATHONW TPSMOW TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM  KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpBaJbl, 3alHCHIBATh
YHUCIIOBBIE IPOMEKYTKH Ha aliTe0pandecKoM s3bIKe.

= OTMeuaTh B KOOPJAMHATHOM IUIOCKOCTM TOYKH IO 3aJ@HHBIM KO-
OpJIMHATaM; CTPOUTH TpadUKH THHEHHBIX (HYHKIIAH.

= OmuceiBaTh ¢ TOMOLIBIO (QYHKIMH HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTb, BpEMs, pPAaCCTOSHUE; LIE€HA, KOJIUYECTBO,



CTOMMOCTD; IPOU3BOJUTEILHOCTD, BpeMsi, 00bEM padOTHI.

Haxonuts 3Hadenne GyHKIMA 1O 3HAYCHHIO €€ apryMeHTa.

[lonumate rpaduueckuii Ccrocod TMPeACTaBICHUS W aHalIM3a WH-
(hopmanym; U3BJIEKaTh U HHTEPIIPETUPOBATH HHPOPMAIINIO U3 TpadUKOB
peabHBIX MPOLIECCOB M 3aBUCHMOCTEHA.

KJjiace

Yucna u ¢vluucnenus

Hcnonmp30oBaTh HavallbHBIE TPEJCTABIEHUS O MHOMECTBE JeH-
CTBUTCIBHBIX YHCEN JUIsl CPaBHEHUS, OKPYIJICHUS U BBIUUCICHUN;
n300paxkaTb JIEHCTBUTENbHBIE YHCIA TOYKAMHW HA KOOPAUHATHON
MPSMOM.

[IpumenaTs moHATHE apU(PMETHIECKOTO KBAJPATHOTO KOPHS; HAXOJINUTh
KBaJIpaTHbIE KOPHH, HCIIONB3Ys TPU HEOOXOIUMOCTH KaIbKYJISATOD;
BBIIIOJIHSITH Hp606pa3OBaHI/ISI BBIPAXKEHUN, COAEpKAIIMX KBaJIPaTHbIE
KOPHH, UCHOJIb3Yys CBOICTBA KOPHEH.

Hcnonp3oBaTek 3amucH OONBIIMX W MaJbIX 4YHCEN C IIOMOIIBIO AC-
CATUYHBIX Ipobei u crenenei ancma 10.

Ancebpauueckue evipasceHus

HpI/IMeHHTI) IIOHATHUE CTCIICHU C ILCJIbIM IIOKAa3aTcJIEM, BBIIIOJIHATH
npeoOpa3oBaHUs  BBIPAKCHUH, COAEPXKAIIMX CTENEHH C  LEJbIM
MoKazareyem.

BBIMONMHATE ~ TOXKAECTBEHHBIE  NPEOOpa3oBaHUS  PAIMOHAIBHBIX
BBIDQKEHUI Ha OCHOBE IpaBWJ JCHCTBUH HaJ MHOTOWICHAMH U
anreOpanmyecKuMu IpoOsSMHU.

PacknapIBaTh KBapaTHBINA TPEXUWICH HA MHOKHUTEIH.

[TpumensaTs npeoOpa3oBaHMs BBIPAKEHUH U pEUIeHHs Pa3INIHBIX
3aaa4 u3 MaTeéMaTukKu, CMCKHBIX IMTPEAMETOB, U3 peaﬂbHOﬁ IIPpaKTUKU.

Ypagéuenusa u nepasencmea

Pemiatey  nuHeiHblE, KBaApaTHbIE ypaBHEHHS U  PaLUOHAIbHbBIC
YpaBHEHUSI, CBOJSIINECS K HUM, CHCTEMBI JIBYX YPaBHCHHHA C ABYMS
MEPEMEHHBIMHU.

[lepexomuTh OT clioBeCHOU (POPMYIUPOBKH 33/1a4H K €€ areOpanveckoi
MOJIEJIA C TIOMOULIBIO COCTABJICHUS YPABHEHUSI WIM CUCTEMbl YPaBHEHUH,
HUHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauM TOTYYCHHBIN
pe3ynbTar.

IIpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB Ui CPABHEHUS, OLICHKU;
peliath JUHEWHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CUCTEMBI;



JaBaTh  TpaUUecKyr  WLUIIOCTPAllMI0  MHOXKECTBA  PEIICHHM
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB.
Dynkyuu
m [lonumare ¥ UCHONB30BaTh (YHKIHMOHAIBHBIC TIOHSATHS W  SI3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAUCHUS); ONPEHSIATh 3HAUCHUE
(hyHKIMH 110 3HAYCHUIO apTyMEHTa; ONPEIeIsiTh CBOMCTBA
(dhyHKIMH 10 €€ TpaduKy. A
Ctpouts rpadukm >1eMeHTapHbIX QyHKIU BUaa y = -, V = x?,
Yy =x,Y = >[x,y =| x|; oIKUCHIBATh CBOHCTBA YHCJIOBOH (YHKIIMH IO €€
9 kJaace

Yucna u eévtuucinenus

=« CpaBHHUBaTh U YIOPSIOYMBATH palOHAIbHBIE M UPPALUOHAIIbHBIC
qucia.

= Brmonnsate apudmernveckre ACWCTBUS C pallMOHAILHBIMUA YHCJIAMH,
coyeTasi yCTHbIE M NUChbMEHHbIE NMPUEMBI, BBIMOJIHATH BBIYUCICHUS C
HppauuoHaIbHBIMU YUCIAMHU.

= Haxoautp 3HaueHus creneHed ¢ LENbIMU IOKa3aTeasIMU U KOpPHEH;
BBIYUCIIATh 3HAUEHUSI YUCIIOBBIX BBIPAKEHUI.

s OKpyIJsITh NEHCTBUTENBHBIE YMCIA, BBIIONHATH NMPUKUIKY PE3yjbTaTa
BBIYMCIIEHUH, OLIEHKY YHCJIOBBIX BBIPAKEHUIA.

Ypasuenus u nepasencmea

= Pemats nuHeiHBIC U KBaJpaTHBIC YPABHEHUS, YPABHEHHUS, CBOISIIUECS
K HUAM, TIpOCTEHIIIEe APOOHO-pAIIMOHATIEHBIC YPABHEHWS.

= PemaTte cucTeMbl IBYX JTUHEWHBIX YPaBHEHHH C IBYMS NIEPEMEHHBIMU U
CHUCTEMBI JIBYX YpPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SIBIISICTCS
JIMHEHHBIM.

= Pemmate TekcTOBBIE 3amauM anreOpaMdecKuM CIOCOOOM C IOMOIIBIO
COCTaBJIEHHs YpaBHEHMsS WIH CHCTEMBI [BYX YpaBHEHHH C JABYMs
NIEpEMEHHBIMU.

» [IpoBOoaMTE mpocTEdMEe  HCCIEAOBAHMS  YPAaBHEHUHM U CUCTEM
YpaBHEHHUH, B TOM 4HCJIE€ C IPUMEHEHHEM I'paQUUecKUX NpelCTaBICHU
(ycTanaBnmuBaTh, HMEeT JM YpaBHEHHE WM CHCTEMa ypaBHEHUH
pEeLIeHNUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

= Pemare nuHeiHbIe HEpaBeHCTBA, KBaApaTHBIE HEPAaBEHCTBA; M300paKaTh
pellleHue HEPaBEHCTB HA YHCIOBOW MPSAMOM, 3alHCBIBATh PEIIEHHE C
MOMOIIBIO CUMBOJIOB.

= Pemate cucremMBl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMBI HEPABEHCTB,



BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO; N300paKaTh PEHICHHE CHCTEMBI
HEPaBEHCTB HA YHCJIOBOHM MPSIMOMW, 3alHCHIBATh PEIICHHWE C MOMOIIBIO
CHMBOJIOB.

= lcnosp30BaTh HEpAaBEHCTBA IPH PELICHNH Pa3IMYHbIX 3a/ad.
Dynxkyuu
PacrioznaBate (pyHKIMH HM3ydeHHBIX BHIOB. [loKa3biBaTh cCXeMaTHYECKH

pacIioNioKeHne Ha KOOPAWHATHOH TIOCKOCTH TpaduKoB GyHKIMN BUAA: Y
zkx,y=kc+b,y=X, V=zac+bx+c,y=x,y=Vx,y=|x|s8
3aBHCUMOCTH OT 3HA4YCHHUU KOS(I)(I)I/II_II/IQHTOB; ONMCEIBATh CBOMCTBA
(bYHKIUH.

=« CTpouTh W W300paKaTh CXEMAaTHUECKH TpaduWKu KBaIpaTHIHBIX
(GyHKIMIA, OMUCHIBATH CBOWMCTBAa KBAJAPAaTHUUHBIX (QYHKIUH 1O UX
rpadukam.
= Pacno3naBare kBamparnyHyro (QyHKIMIO 10 QopMyse, MPHUBOJIUTH
npuUMephl  KBaapaTHYHbIX (QYHKIWH W3 peanbHOH JKW3HW, (U3HKH,
TEOMETPHH.

Apugpmemuueckan u ceomempuueckas npozpeccuu

= Pacnio3HaBare apupMeTHYeCKyr0 U TEOMETPUYECKYIO TMPOTPECCHH TPH
pasHBIX crtoco0ax 3aJaHms.

= BBIMOMHATE  BBIUMCIICHHS € WCHOJb30BaHUEM (opMyn N-co diieHa
apu(MeTn4eckol M TeOMETPHYECKOW MPOTPECCHil, CyMMBI TMEpPBBIX N
YJICHOB.

= M300pakaTe 4IEHBI TOCIENOBATEIHHOCTH TOYKAaMH HA KOOPIWHATHOM
TJIOCKOCTH.

= PemiaTe 3a1a4yn, CBSI3aHHbBIE C YMCJIOBBIMU MOCIIEAOBATEIILHOCTIMH, B TOM
YHUClie 3a7aud U3 PEATbHON >KM3HH (C UCIOJB30BAaHUEM KaJbKYJSTOPA,
(G POBBIX TEXHOJIOTHH ).



. 3.TEMATHYECKOE INTAHUPOBAHHME YYEBHOI'O KYPCA (I1IO 'OJAM OBYYEHMUS)

= 7 kJyace
Ha3zBanmue pa3nuena 20P
OcHOBHBIE BUIBI 1€SITEILHOCTH
(TeMbI) (UM CI0 OcHOBHOe coiep:kaHue
o0yyaromuxcs
4acoB)

Yucaa u BbIYUC- [Tonsitue PpaLMOHAIILHOTO CucreMaTH3HpPOBAaTH U odoramarth 3Hanusa | POII,

JIeHMSL. qyyca. Apudmernueckue | 00 OOBIKHOBEHHBIX U JCCATUYHBIX APOOSX. YUU.Py
PannonajibHbIe NEWCTBUA C panuoHanbHEIMK | CpaBHHBaTL W YHOPSAAOYMBATH JApPOOH,
umcaa (25 1) yuclamMu. | TpeoOpa3oBbIBas npu HEOOXOMMOCTH

CpaBHeHUe, YHOPSAIOYMBAHHWE | MACCATHYHBIE JOpoOW B OOBIKHOBEHHEIE,

palMOHAILHBIX YUCE.
CreneHb ¢ HaTypaJIbHBIM IOKa-
3aTeneM.
Pertenrie OCHOBHBIX 3ajau Ha
JpOOH, MPOLIEHTHI U3 PeabHOMN
MPaKTUKH.
[IpusHaku neaUMOCTH, pasio-
JKEHUSI HAa MHOXKWUTEIW Hary-
pajbHBIX YHCET.
Peanbnbie 3aBucumoctu. [Ipsimas
1 00paTHas MPOIOPIIHO-
HaJTBHOCTH

O6I)IKHOBCHHI)IC B JC€CATUYHBIC, B HAaCTHOCTH B
OECKOHEYHYIO JIECATUIHYIO TPOOB.

[IpumeHsaTs pa3HOOOpa3HbIE CNOCOOBI H
NpuéMbI BLIYHCJIEHUS 3HAYEHHI JTPOOHBIX
BBIPaKEHHI, COJIEPKAIIUX OOBIKHOBCHHBIC H

JIECSATUYHBIC Jpoou: 3aMEHSATh npu
HEOOXOIUMOCTH JIECSITHIHY O Ipo0b
OOBIKHOBCHHOM u OOBIKHOBEHHYIO

JIECSITHYHOMW, TIPUBOJIUTH BhIpaXKEeHUE K (hopMme,
HanOoJiee yI0OHOH NIl BRIYMCIICHHM, MPeo0-
pasoBbIBaTh  JAPOOHBIC  BBIpAXKEHHS  Ha
YMHOXCHHE U JICTICHUE NECATUIHBIX NPOOCH K
JIEHCTBHSM C TICITBIMUA YHCIIAMHU.

[IpuBoauTH 4YHCJIOBbIE M OYKBEHHbIE
npuMepbl  CTEIEHW €  HaTypPaJIbHBIM
1oKa3aTesieM, OOBSICHSSI 3HAYCHHSI OCHOBAHUS




CTCIICHU M IIO0Ka3aTeCjid CTCIICHH, HaXOIUTb

3HAa4YCHMS CTeleHel Buaa «" (a — modoe
pannoHaN bHOE YHCIO, 7 — HaTypaibHOe
YHCII0).

IHonuMaTh CMBICHT 3aMMCH OOJIBIITNX YHCEN C

TIOMOIIIBIO TECATHYHBIX IPOOECi U cTerneHei

yucna 10, NpUMeHATH UX B peabHBIX

CUTYyaIusX.
IpumeHnsaTs TIPU3HAKU JIEITMMOCTH,
Pa3JOKEHHUS HAa MHOXHUTEIU HATyPalbHBIX
YHUCEIL.
Pematp 3amaym  Ha 4YacTH, MPOIICHTHI,
MpOTOPIUK,  HA  HAXOXKACHHWE  JIpoOH
(mporieHTa) OT BEJIMYHMHBI U BEJIMYWHBI 1O €€
npobu (TporeHTy), Apodu (MpoIeHTa), KOTO-
pBIi COCTaBIJIICT OJHA BEIMYHMHA OT APYTOW.
I[puBoauTh, pa3oupars, OLIEHUBAThH
pa3jMyHbIC  PEUICHUS, 3allUCH  PEIICHUHN
TEKCTOBBIX 3a7ad.
Pacno3HaBath U O0BSICHATBH, ONUPAsICh Ha
OTIPENICIICHISI, TPSMO TPOMOPIIMOHATBHBIE U
00paTHO TMPOMOPIMOHAIBEHBIE 3aBUCHMOCTH
MEXJly BEIUYMHAMU; NMPUBOJAUTH MPHUMEPHI
ATUX 3aBUCUMOCTEH M3 pEallbHOTO MHpa, U3
JIPYTUX YYEOHBIX TPEAMETOB.

Pemath npakTUKO-OpPHEHTHPOBAHHEIC 3a/1a4H




Ha IpOOH, TIPOLIEHTHI, MPSAMYIO 1 00paTHYIO
MMPONOPUHMOHAJIBHOCTH, IMTPOINOPUHHN

Auaredpandeckue
BbIpaxeHus (27 1)

Bbyksennsie Beipaxkenus. [lepe-
MeHHble. JlomycTUMBIE 3Haue-
HUS IepeMeHHbIX. DOpMyIIbI.

[IpeoOpazoBanne OyKBEHHBIX
BBIPAKEHUH, packpsiTHE
CKOOOK " MIPUBEICHIC

MOJOOHBIX ClIaracMbIX.
CBoiiCcTBa CTENEHHU C HATypajb-
HBIM TTOKa3aTeleM.
Msuorounensl. Cno)xeHue, BbIUU-
TaHHUEC, YMHOXCHHUEC MHOIO4JIC-
HOB. @OpMYJIbl COKpPAIIEHHOTO
yYMHOkeHHUs. Pa3noxeHue MHO-
TOUYJICHOB HA MHOYKUTEIN

OBaaners anredpanyeckod TEPMUHOJIOTHEH
U CHMBOJIMKOW, MPHUMEHATH ¢ B Ipolecce
OCBOCHHS Y4eOHOTO MaTepuaa.
HaxoauTp 3HaueHns: OyKBEHHBIX BBIPAKCHUI
IPU 33JaHHBIX 3HAUYEHHMAX OYyKB; BBIIOJHATH
BBIYHUCIICHUS IO (POPMYITaM.
BbInoHATE peoOpa3oBaHus LEI0ro
BBIPKEHHSI B MHOTOUJICH NPHUBECHUEM
MOJOOHBIX ClIaraeéMbIX, PACKPBITHEM CKOOOK.
BbinmosHATh yMHOXKEHHE OJIHOWIEHa Ha
MHOTOWICH ¥ MHOTO4YWICHa Ha MHOTOYJICH,
NpUMeHATh (OPMYJBI KBaapara CyMMBI H
KBaJpaTa pa3HOCTH.
OcymiecTBJASITh PA3JIOKECHUE MHOTOYJICHOB
Ha MHOJKHTENIM MyTEM BBIHECEHUS 32 CKOOKH
OOIIIEro MHOKHUTENS, NMPUMEHEHHsT (POPMYIIbI
Pa3HOCTH KBaapaToB, (JOPMyYJ COKPAIIEHHOTO
YMHOKEHHSI.
I[IpumensiTb TpeoOpa3oBaHHE MHOTOWICHOB
JUIL  pelleHHsl  Pa3NuyHBIX ~ 3a71a4y W3
MaTeMaTHKH, CMEKHBIX IpPEIMETOB, U3
peanbHON MIPAKTUKH.
3HAKOMHUTBHCSI ¢ HCTOPHEH pa3BUTHA
MaTeMaTHKH

PO,
VUILPy




YpaBHeHus u

YpaBHeHue, mpaBuia npeoodpa-

PemaTrs JiMHEiHOE ypaBHEHHE C OJIHOU

POoI,

HepaBeHcTBa (20 30BaHMsl ypaBHEHMS, pAaBHO- | IEPEMEHHOM, MPUMeHss npaBuja nepexona | YUU. Py
q) CHJIBHOCTH ypaBHEHHA. OT HMCXOJHOTO YypaBHEHHS K PaBHOCHIBHOMY
JIuneliHOE ypaBHEHUE ¢ OJHOU emy Oosee mpocroro Buzaa. IlpoBepsiTs,
[IEPEMEHHOMN, PEIIEHUE JIMHEH- | SBIAETCA JHM KOHKPETHOE YHCIO KOPHEM
HBIX ypaBHeHHMH. Pemienue | ypaBHEHHS.
3a[1a4 ¢ TIOMOILBIO YPaBHEHH. Ilonouparts MpHUMepbI ap qucel,
JIuneliHoe ypaBHEHHE C ABYMS SIBIISIOLUX CS pelieHnemM JIMHEWUHOTO
HEPEMEHHBIMH U €T0 IpaduK. ypaBHEHHUs ¢ AByMs nepeMeHHbIMU. CTPOUTH
Cucrema IByX JMHEHHBIX ypaB- B KOOPIMHATHOH  IUIOCKOCTH  Tpaduk
HEHHH C IBYyMS IepEMEHHBIMHU. JTUHEWHOTO ypaBHEHUS c TIBYMSI
Pemenne cucrem ypaBHEHHH NIEPEMEHHBIMU; MOJIB3YSICh rpauKoMm,
Croco00oM MOACTaHOBKH H NPUBOAUTH MPUMePHbI PEIICHNS yPaBHEHHUS.
CHOCO0OOM CIIOXKEHUS Haxogute  pemieHme  cucTeMBl  JABYX
JIMHEHHBIX ypaBHEHUI c JBYM:
NEPEMEHHBIMHU.
CocTaBJsiTh M peliaTh YpaBHEHUE WIIH
CUCTEMY YpaBHEHHMH 10 YCIOBHIO 3aJ1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJjaui TIOTY4YEHHBIH pe3yJIbTaT
Koopaunatel n Koopaunara Toukn Ha npsMOH. H3o0pamxare Ha KoopauHaTHOW mpsaMoit | POI,
rpauku. YucnoBele NpoMexyTku. Pac- TOYKH, COOTBETCTBYIOIIIHE 3agaHHbIM | YUU.Py

Dynkuuu (24 4)

CTOSIHUE MEXKY I E
TOYKaMHU KOOPAUHATHOM
MIPSIMOH.

[IpsimoyroJsibHas cucrema

KOOpJAWHATaM, JIy4d, OTPE3KH, WHTEPBAJbI;
3aMMChIBATh UX Ha alreOpandecKoM S3bIKe.

OTrMeyaTs B KOOPAWHATHOH IIOCKOCTH
TOUKM MO 33AaHHBIM KOOpAMHATaM; CTPOMTh




KOOpAMHAT HAa  IUIOCKOCTH.
[Ipumepst rpauKoB,
3a/IaHHBIX dopmynamu.

Urenne rpadukoB pearbHBIX
3aBHCHMOCTEH.

[onsitne ¢ynkuuu. [padux
¢hyukmun. CBoiicTBa (DyHKITHIA.
Jluneitnas ¢pynkuus. Iloctpoe-
HUe Tpaduka JTUHEHHOW (PyHK-
uu. ['paduk Gpyskmmm y = \x\

rpaduku HECIIOKHBIX 3aBHCUMOCTEH,
3aJlaHHBIX (OpMyJaMH, B TOM YHCJIE C TO-
MOIIBIO IU(PPOBBIX JTa0OPATOPHIA.
[IpumensaTs, HM3y4YaTh NpPeHMYIIECTBA,
UHTEePNPeTHPOBaTh IpadUuecKrii Crocoo
NpEACTaBICHUsT W aHanu3a pa3zHooOpa3HOM
YKU3HEHHOH MH(POPMAITUH.

OcBanBaTh TOHsATHE (QYHKIMH, OBIAIEBATh
(hYHKITMOHATEHOHW TEPMHHOJIOTHEH.
Pacno3naBath nuHCHHYI0 GQYHKIHIO ¥ = KX +
b, onuchbIBaTh €€ CBOIMCTBA B 3aBUCUMOCTH OT
3HaueHuit ko3 durmentos K u b.

Crpoutrp rpauku JWHEHHON (yHKIUH,
¢bynxmm V = U-

HUcnonbs3oBats unugpoBbie pecypesl st
nocTpoeHus: rpadukoB GYHKUMH U U3ydEHHS
HX CBOMCTB.

ITpuBoauts IIPUMEPBL JIMHEVHBIX
3aBUCHMOCTEH B peajJbHBIX Ipoueccax |
SIBIICHUSIX

IToBTOpEHUE U
00001IeHne (6 )

IToBTOpEHME OCHOBHBIX
MOHATUM W METOJ0B Kypca 7
Kjacca, 00001IeHre 3HaHUH

Briouparsb, NPUMEHSTH OlLlEHMBATh
€roco0bl CPaBHCHHUS YHUCEN, BBIUHUCICHUM,
MpeoOpa3oBaHMii  BBIPAKCHUH,  peIICHUS
YpaBHEHUH.

OcyuecTBJISTH CaAMOKOHTPOJIb
BBIMIOJIHAEMbIX JICHCTBHM M CcaMONpPOBEPKY

POII,
VUU.Py




pe3yibTaTa BBEIYHCICHUH, MPpeoOpa3oBaHMA,
IIOCTPOEHUM.

Pemate 3amaum w3 peadbHOM  KW3HU,
NPUMEHSATh MaTeMaTHYecKue 3HAHUS s
peuieHys 3a1a4 U3 Ipyrux NpeaMeToB.
Pemiath TekcTOBBIE 3aJayH, CPABHUBATD,
BbIOMPATH CIOCO0BI PEIICHUS 33/1a4U

. 8 KJacc
HaszBanue 90P
pasaena (TemMbl) OcHOBHBbIE BU/IbI J1€SITEJIbHOCTH
OcHoBHOe coepxkaHue
Kypca (4HcI0 o0yyJarommuxcs
4acoB)

Yucsaa u BbIYKC- KBanpartHblii KOpeHb U3 YKcIa. @opMyJaupoBaTh ompenegenue ksaaparaoro | POII,

Jenns. Ksaapar- [lonsite 06 MppanMoOHATIBLHOM | KOpHS u3 4uca, apupmernueckoro | YUU.PY

Hble KOopHU (15 4) YHUCIIE. HecsaTtuunble | KBaapaTHOI'O KOPHS.
MPUOTKEHUS IIpumensaTs OTIepaluIo M3BIICYEHUS
HppALMOHATBHBIX YUCEN. | KBaApPaTHOI'O KOPHS M3 YUCIA, UCHOJb3YSl [IPU
HelicTBUTENbHBIE YyucIa. HEOOXOAMMOCTH KAJbKYJISITOP.
CpaBHeHUE [NEUCTBUTENBHBIX | OuneHMBaTh KBaJpPATHBIE KOPHU  LIEJIBIMU
YHUCeT. ApudmMeTryueckuii | UHUCIAMU U ACCATHYHBIMU APOOSMH.

KBaJIpaTHBIN KOPEHb.
VpaBuenue Buia x* = a.
CroiicTBa apu(hMETHIECKUX

KBaJIpaTHBIX KOpHEH.
IIpeoOpa3zoBaHne YMCIOBBIX

CpaBHUBATH U YHOPSAI04HUBATh
paluoOHalbHBIE W HUppalMOHAIBHBIC YHUCIA,
3aMvcaHHble C TOMOIIBIO KBAJPAaTHBIX KOPHEH.
HccaenoBarh ypaBHEHHE X° = @, HaXOIWUTh

TOYHbIE U IPUOIMKEHHBIC KOpHH TipH a > 0.




BBIP@KEHUM, COJIEPKAIITIX
KBaJpaTHbIC KOPHU

HccaenoBatrhb cBoiicTBa KBaJpaTHBIX KOpHEH,

IIpoBOJA YHCJIOBBIC OKCIICPUMCHTBI C

HCTIOJTE30BAHUEM KATBKYJIATOPA (KOMITHIOTEPA).
Joka3sIBaTh CBOIiCTBA apUPMETHIECCKUX
KBaJpaTHBIX KOPHEH; IPUMEHSTD UX Ul
npeoOpa3oBaHMsl BIPAKEHUH.

BoinosHsTh 1NpeoOpa3zoBaHusi BBIPAKCHUM,

COJIepIKaIllUX KBaJpaTHblE KOpPHHU. BrlpaxkaTh

HepeMeHHBIE u3 TEOMETPHYECKUX "
¢dusngeckux hopmyi.
Boruucastb 3HAYEHHUsI BBIPaKCHUH,

cozepKallluX KBaJIpaTHbIC KOPHHU, HCIONb3YS

MIPH HEOOXOAMMOCTH KaJIbKYJIATOP.

Hcnosb3oBath B XOA€ pelICHUS 3aaad

SJIEMEHTApHbIC TMPEACTABICHUS, CBS3aHHBIC C

NPHOIMKEHHBIMHU 3HAYSCHUSMH BEITUYHH.
3HAKOMHTBCS C HCTOPHEi pa3BUTHSA
MaTeMaTUKH

Yuciaa 1 BbIYUC-
Jenusi. CTeneHs ¢
eJbIM IT0Ka3a-
TejieM (7 4)

Crenenb c LEJIbIM
nokazareneM.  CraHgapTHas
3aImCh YHCIIa.

Pa3mepbl 00BEKTOB OKpYIKaro-
1iero Mupa (0T 3JIEeMEHTapHBIX
qacCcTuly a0 KOCMHNYECCKHUX
00BEKTOB), JUIATEJILHOCTD
MPOIIECCOB B OKPY’KAIOIIEM
MHpE.

@opMyJIHPOBATH ONpeeieHue CTCIICHH C
LIEJIBIM TI0Ka3aTeJIEM.

IIpeacraBisith 3amuch OOJBIIMX W MAaJbIX
gucen B CcTaHgapTHOM Buae. CpaBHUBATH
Yypcjia M BEJIMYMHBI,  3alMCaHHble  C
HcTmoab30BaHueM crerncHu 10.

Hcnmoan3oBaTh 3anMch YUCET B CTAHIAPTHOM
BUJIE NS BBIPQXECHHS pa3MepoB OOBEKTOB,
JUIMTEILHOCTH  TIPOIIECCOB B OKPY’KAOIIEeM

PDIII,
YUU.PY




CBoiicTBa cTENEHH C LIETBIM I10-
KasareneM

KBagparnslii Tpéxunen. Paszno-

YKEHHE KBaJIpaTHOTO TpEXUsieHa
Ha MHOXHTEJH

MHDE.
DopMyJIMPOBATD, 3alMChIBATH B
CHMBOJIMYECKOI (popMe U MILTIOCTPUPOBATH
NMpUMepaMH CBOWCTBA CTENEHH C LEIBbIM
ToKa3aTeseM.
IIpumeHsATH CBOViCTBA CTENEHU JJIsI
npeoOpa3oBaHMs BBIPAKEHUH, CONEPKALINX
CTEIICHU C LIEJIBIM T0Ka3areaeM. BeInoJHATE
AefCTBHSA C YHCIIaMHU, 3alIUCAaHHBIMU B
CTaHAApPTHOM Buze (YMHOXXEHHE, ACIEHHE,
BO3BEICHUE B CTEIICHB)
Pacno3znasartp KBaJIpaTHBIN TPEXYIIEH,
YCTaHABIMBAaTh BO3MOYKHOCTb €r0 Pa3JIoKEHUS
Ha MHOYKHTEJH.
PackiagbiBaTh HA MHOKHTEJIN KBaJPAaTHBIN
TPEXUJIEH C HEOTPULIATEIbHBIM

JUCKPUMHHAHTOM

Anredpanyecku AnreOpandeckas Ipodb. | 3amuceiBaTh anreOpandeckue BelpakeHus. | POL,
€ BbIpasKeHHus. HortycTumble 3Hauenus |  HaxoaurTh obnacTh onpezenenus | YUU.PY
Auaredpanyeckas [CPEMEHHBIX, BXOMALIIMX B | PaNUOHAJIBHOI'O BBIPAKCHMS.

apo6e (15 ) anreOpandecKre BBIPAKEHHS. | BBINOJHATHL  YHCIOBbIE  MOACTAHOBKH U

OcHoBHOE CBOMCTBO
anrebpanydeckoit Ipoow.
CoxkpaineHue Ipooeii.

CJ'IO)KGHI/IC, BbIYUTAHUC, YMHO-
KCHHEC M OCJICHHC anre6pa1/1qe-

BBIYMCJSITh 3HAUYEHHE APOOH, B TOM YHCIE C
MOMOIIBIO  KalbKyysiTopa. DopMy/JupoBaTh
OCHOBHOE CBOMCTBO anreOpandeckoi ApodH u
NPHUMEHATH €ro AJsl npeoOpa3oBaHus ApoOeH.
BbinosiHsATh JeficTBUSL C anreOpandecKuMu




CKHUX JpoOei.
IIpeoOpazoBanue BBIpAKECHMUIA,

IpoOsMU. [IpumeHnsTH npeoOpazoBaHus
BBIpOKEHUU Uil pelIeHus 3a1ady. BeipakaTb

cojepxamux anredpanueckue | mepeMeHHble u3  Qopmyn  (pusMUeCKUX,
Ipoou FeOMETPUUYECKHUX, OMHMCHIBAIOUIMX  OBITOBBIC
CUTyaluu

YpaBHenus u
HepaBeHCTBA.
KBanpartnble
ypaBHeHus (15 4)

KBagpatnoe YpaBHEHHUE.
Henonnoe KBaJIpaTHOE
ypaBHeHHe. DopMyna KOpHEU
KBaJIpaTHOTO YpaBHEHHUSL.
Teopema Buera.

Pewenue ypaBHEHUIA,

CBOAAIIMXCA K KBaJpaTHLIM.
IIpocreiimue IpoOHO-
palOHAJIbHBIC YPABHCHU .
Pemenne TekCTOBBIX 3a7au C
IIOMOIIBIO KBaJpaTHBIX
YpaBHEHUI

Pacno3HaBaTh KBagpaTHbIE ypaBHEHHUS.
3anuceiBaTh (OopMyJy KOpHEH KBagpaTHOIO
ypaBHEHUS; pellaTh KBa/paTHbIe YPaBHEHHUS
— MOJIHBIE ¥ HEIOJIHBIE.

IIpoBomuTs mpocTeliliMe  HMccaeT0OBaAHUS
KBaJPaTHBIX YPaBHEHHH.
Pemats  ypaBHeHusi,  cBojsjuIMeCsS K

KBaJIpaTHBIM, C TIOMOIMIBIO TPEOOPa3OBaHU U
3aMEHOU NIEPEMEHHOM.

Ha0uronate M aHAJIM3MPOBATH CBSI3b MEXKAY
KOPHSIMH U KO3(QQHULUUEHTAMH KBaApPaTHOTO
YpaBHEHUSL.

DopmyaupoBaTh Teopemy Buera, a Takxe
o0paTHYIO0 TeopeMmy, MPUMEHATh 3TH TEOPEMbI
JUISL peLIeHUS 3aa4.

Pemath TekcTOBBIE 3a/1aUM AITeOpauecKUM
CIOCOO0OM:  TEpPEeXOJHUTh  OT  CJIOBECHOM
(hopMyIJIUPOBKH YCIIOBUA 3aJla4u K
anreOpanyecKkoil Moenu IMyTEM COCTaBICHUS
YpaBHEHUs; pelIaTh COCTABIEHHOE yPaBHEHHUE;
MHTEpPIPETUPOBAThH PE3yJIbTaT.

3HAKOMMTBCSI ¢ MCTOPHEN Pa3BUTHUS anreOpbl

PDIII,
YUU.PY




YpaBHenus u JInnelinoe ypaBHeHue ¢ 1Byms | Pacmo3snaBaTh nuHeliHbIe ypaBHeHUs ¢ AByMda | POII,
HEpPaBEeHCTBA. MepeMeHHBIMHU, €ro rpaduk, IICPpEMEHHBIMU. YUU.py
CucreMbl ypaBHe- TIPUMEPHI peueHus Crpourtpb tpaduky TUHCHHBIX ypaBHCHHM, B
Huii (13 4) YPaBHEHUH B IENIBIX YUCAX. TOM YHCJIE UCTIOJIb3Ys HU(POBBIE pecypchl.
Pemenue cucrem JBYX JIMHEW- | Pa3iMyaTh mapauieibHbIE U IEPECEKAIOIIUECS
HBIX YpaBHEHUH ¢ ABYyMs Iepe- NPSAMBIC TTI0 MX YPABHCHUSIM.
MEHHBIMU. [IpuMepsl pereHms Pemate cucrteMbl IByX JIMHEWHBIX YpaBHEHUH
CUCTEM HEJIMHCUHBIX | ¢ JABYMsI MEPEeMCHHBIMH IIOJCTAHOBKOH W
YpaBHEHU I C JIIByMs CIIOKEHHUEM.
IIEPEMCHHBIMH. Pemate npocreiimne CUCTEMBI, B KOTOPBIX
I'papuueckas wuHTEpIpETALIMSI OJIHO U3 YPABHEHMI HE SIBJIICTCS JIMHEHHBIM.
YPaBHCHMSA c ABYMs IIpuBoauTh rpaguyecKy0 MHTEPIPETALHIO
NEePCMCHHBIMA M CHUCTEM |  penieHUs] YpaBHEHUS C JBYMs IIEPEMEHHBIMU U
YPaBHCHHH ¢ ABYMA | cucTeM ypaBHEHHH ¢ IByMs IEPEMEHHBIMU.
HCPEMCHHBIMU. Pemath TekcTOBBIE 3a/1aUM AITeOpauECKUM
Pemenne TEKCTOBBIX 33134 € |  crocoBoMm
MIOMOIUIBIO CUCTEM YPABHEHUI
YpaBHenus u UucnoBble HepaBeHCTBA U UX | PoOpMy/IHpPOBATHL cBoOiicTBa yucioBbix | POIII,
HepaBeHCTBA. CBOICTBA. HEPaBCHCTB, HJLIIOCTPUPOBATH HX Ha | YUU.PY
Hepasencrsa (12 Hepasenctso c OIHOM | KOOPAMHATHOM psIMOA, JA0KAa3bIBATh
) TIEPEMEHHOM. Jluneiinple |  anreOpandecKH.
HEPaBEHCTBA c onuoit | IlpuMeHsITH cBoOIicTBA HEPaBEHCTB B XO7e

MIEPEMEHHOM U HX PEIICHHUE.
CucrteMbl JHMHEHHBIX HeEpa-
BEHCTB C OJHOU MEpPEeMEHHOMN U
UX pEUICHHUE.

N3o0paxenue perieHus

pelieHus 3a1ay.
Pemars suHeliHblE HEpaBEHCTBA C OJHOMU
MIepEMEHHOM, n300pakaTh peleHue
HEPABEHCTBA Ha YHUCJIOBOU MPSIMOM.

Pemiate cucreMbl JIMHEHHBIX HEPaBEHCTB,




JMHEWHOTO HEPABEHCTBA M UX
CUCTEM Ha YUCJIOBOU IIPSIMOI

M300paXkaTh pelIeHne CUCTEMBbl HEPaBEHCTB Ha
YUCJIOBOM NPsIMOM

DyHKIUM. [onste ¢ynkuum. Obnacts | Mcenosib3oBaTh ¢bynkumonansayto | POLI,
OcHoOBHBIE ONpEIENECHUsT U MHOXECTBO | TEPMHUHOJIOTMIO U CHMBOJIMKY. YUn.py
nousaTus (5 4) 3HaueHuil QyHkmuu. CrnocoObl |  BeluuMcasiTe 3HaveHuss (QYHKUUH, 3aJaHHBIX
3aMaHus PYHKITHH. dbopmymamu (ipm HEO0OXOAMMOCTH
I'padux ¢ynknum. CBOHMCTBA |  WCMONB30BaTh  KadbKYJSTOP);  COCTABJSATH
GyHKIMH, UX 0TOOpaXKEHHE HA |  TAGMIbI 3HAYEHHH ()yHKIUH.
rpauke Ctpontsb no Toukam rpapuxu QyHKIHHA.
OnucpIBaTh CBOICTBA (PYHKIMH Ha OCHOBE €&
rpauuecKoro npeACTaBICHuUSI.
Hcnoab3oBaTh (YHKLIMOHAIIBHY 1O
TePMHHOJIOTHIO I CHMBOJIUKY.
HccaenoBarb IIPUMEPBI rpadukos,
OTPAXKAIOLINX PeaJbHBIE NMPOLECCH U SIBICHUS.
IIpuBoAUTHL MPpUMeEPBI MIPOIIECCOB U SBJICHUM
C 3a/IaHHBIMH CBOHCTBaMHU.
Hcnoab30BaTh KOMIIbIOTEPHBIE POIPAMMBI
UL TIOCTpoeHus TpadukoB (QYHKIWHA U
M3yYEHUs UX CBOUCTB
DyHKUMH. Urenue 5 MIOCTPOCHUE Haxoguth ¢ momombl rpaduka ¢yskiuu | PO,
Yucnosbie rpauKoB GYyHKIUH. 3HaueHWe OJHOM u3  paccMarpuBaeMbix | YUU.PY
(pynxuuu (9 4) IIpumepst rpauKoB | BETMYWH MO 3HAYEHUIO APYTOH.
¢$hyHKUIMH, oTpaxkaromux | B HecIoXkHBIX clydasx BbIpaxkaTh (popMyJioi

peabHbIE IPOLIECCHI.
DyHKIMH, OIIMCHIBAIOIINE

3aBUCUMOCTb MCKAY BCJIMYMHAMMU.
OnucpiBaTh XapaKTep HM3MCHCHMA O,I[HOI\/’I




psSMYIO u 00paTHy10
HPONOPLUOHAIBHBIE
3aBUCUMOCTH, HX Tpaduky.
I'mmepOoura.

I'padux pyHKImMU y = X2,
T 0 0
Oyukmn y = X,y =X,y =
JX, v = [x|; rpaduueckoe
pellIeHNe YPaBHEHHUH U CHCTEM
ypaBHEHUI

BEJIMUYMHBl B 3aBUCHUMOCTU OT H3MEHEHUS
JIPYTOH.

Pacmo3HaBaTh BuUJbl H3ydaeMbIX (YHKIIUH.
Ioka3biBaTh cXeMATHYeCKHM II0JOKECHUE Ha
KOOPJIMHATHOHN MIIOCKOCTU TpaduKoB (yHKIHUHA
suga: y =xL y=x%y=4x,y = [x|.
Hcnosb3oBath (pyHKIHOHATBHO-
rpaguyeckue NpeACTABJICHUS U1 PEIICHUS
U HCCIENOBaHMS yYpaBHEHHMM U cUCTEM
YpaBHEHUH.

IlpumensaTs uMppoBbIe pecypcbl Ui
nocTpoeHusi rpadukoB GpyHKIMH

IToBTOpEHUE U
00001IeHHe (6 )

IloBTOpEHUE OCHOBHBIX
MOHATUI U METOAOB KypcoB 7
u 8 KiaccoB, 0000mIEHNE
3HAHUU

Bbi6upars, NPUMEHSITh,

crnoco0bl CpaBHEHMSI YHCED,

npeoOpa3oBaHUii BBIPKCHHUIA,
YpaBHEHHUII.

OcymecTBJIATH CaMOKOHTPOJIb
BBIIIOJIHSAEMBIX JEUCTBUH H  CaMOIPOBEPKY
pe3yibTaTa BBIYMCICHHH, MpeoOpa3oBaHui,
MOCTPOEHUH.

Pemars 3agaum  u3 peaJbHOH KU3HH,
NPUMEHATh MAaTEMATUYECKUE 3HAHUSA IS
pelieHus 3aa4 U3 Apyrux MpeIMeToB.

Pemiate TekcTOBBIE 3aJa4M, CpPaBHUBATH,
BBIOMPATH cNOCO0BI pelIeHNs 33/1a4H

OIIEHUBATDh
BBIYMCIICHUH,
peteHus

PDIII,
YUU.PY




9 kJacc

HaszBanue 20P
pasjaena (TemMbl) OcHOBHBIE BU/IBI JI€ATEJILHOCTH
OcHoOBHOe coep:kaHue
Kypca (4HucJI0 o0yuaromuxcst
4acoB)

Yucsa u BbIlYKC- ParnmonanpHbie yncna, uppaiu- Pa3zBuBath mpeacraBjeHusi o uwciax: oT | POI,

Jenus. [deiicTBu- OHAJIbHBIE YKCIIA, KOHEUHBIC U MHOK€ECTBa HATYpPAIbHBIX YHCEN no | YUU.PY

TeJbHbIe yncaa (9 OeCKOHEYHbIE JIECATHYHBIC IPO- | MHOXKECTBA JIEHCTBUTEIHHBIX YUCEIT.

v) O0u. MHOXECTBO JICHCTBUTEIb- O3HaKOMUTBCS c BO3MO>KHOCTBIO
HBIX YHCEN; JEHWCTBUTEIbHBIC | MPEICTABICHUS ACHCTBUTEIBHOIO YHCIA KaK
yucia Kak OECKOHEYHBIE JecCs- OECKOHEYHOU JECITUYHON IpooHu,
TUYHBbIE 1po0Ou. B3anMHO OZIHO- | MNPHUMEHATH  JIECATHYHBIE  MPHOIIKEHUS
3HAQYHOE COOTBETCTBUE MEXKIY | pAalMOHAIbHBIX U UPPAIMOHATIBHBIX YHCEIL.
MHO’KECTBOM JICHUCTBUTEIILHBIX HN3o00paxath JIEUCTBUTEIILHBIE qucia
YUCel M MHOXXECTBOM TOYEK | TOYKAMH KOOPAMHATHON MPSIMOHU.
KOOPJIMHATHOM TIPSIMOM. 3anucpiBaTh, CPaBHUBAThH "

CpaBHeHHE IEWCTBUTENBHBIX YH-
cen, apupMEeTHIECKUE IEHCTBUS
C IEHCTBUTEIHLHBIMU YHCIIAMHU.
[TpubmmkéHHoe 3HaYeHNE BEIN-
YUHBI, TOYHOCTH MTPUOITIKEHISL.
Oxkpyrnenue uncen. [Ipukunka u
OIICHKA PE3yJIbTATOB BHIYHCIIC-
HHI

YHOPSAI0YUBATH JACHCTBUTEIbHBIC UHCIIA.
BbInoyHATL, coueTas yCTHBIE U NMCbMEHHBIE
npuéMel, apupmernyecKkue IelCTBUS C
panoHaIbHBIMH YHUCIIAMU; HAXO0IHUTh
3HAYEHMs CTENEHEH ¢ LEIbIMU MOKa3aTeIsIMU
U KOPHEH; BBIYMCISATH 3HAUCHMSI YUCIOBBIX
BBIPAKEHHH.

IMonyuuts mnpeacraBjieHHe O 3HAYUMOCTH
JNEMCTBUTENBHBIX 4YHMCEN B  MPAKTHYECKOU
JeSITENIbHOCTH 4Y€JIOBEKa. AHAJM3MPOBATh M




JeJaTh BBIBOABI O TOYHOCTH MPHOJIIKECHUS
JIEWCTBUTENBHOTO YMCa IPU PEILIEHUH 3aa4.

Oxpyriasitb JICHCTBUTENbHBIE yucIa,
BBINOJIHATH NPUKHAKY pe3yJybTaTta
BBIUHCIICHAN, ONEHKY 3HA4YCHHH YHCIIOBBIX
BBIPaKECHUN.

3HAKOMMTBHCS ¢ HCTOPUEH Pa3BUTHS
MaTeMaTHKH

YpaBHenus u JIuneitnoe ypaBHEHHUE. OcBauBaTth, 3anmOMHHATh W NpuMeHATH | POII,
HepaBeHCTBA. Pemenue YpaBHEHUH, rpagpuyeckue MeToabl 1pu  peuieHun | YUU.PY
YpaBHeHus ¢ CBOJSIIUXCS K JIMHEHHBIM. YPaBHEHMH, HEPABEHCTB U UX CUCTEM.
O/THOM KBanpatnoe ypaBHenue. Pere- Pacno3naBaThb 1eisie U ApOOHBIC YpaBHECHHS.
nepemenHoii (14 HUE ypaBHEHUH, cBoadmuxcsd K | Pemars  JnHeiiHble HW  KBajJpaTHbIe
q) KBaJpaTHBIM.  buKBajmpaTHble | ypaBHeHHUS$, YPaBHEHHS, CBOJSIIUECS K HUM,
ypaBHEHHUSL. npocreiine IpoOHO-paloHaIbHbIE
IIpumepsl penieHus ypaBHEHUM |  ypaBHEHHS.
TpeTbell u ueTBEpToii creneHedl | IlpeajaraTb BO3MOXHBIE CHOCOOBI PELICHUS
Pa3I0KEHUEM Ha MHOKHTEIIH. TEKCTOBBIX 3a7a4, 00CYkKAaTh UX U pelaThb
Pemenne apoOHO-panMoHanb- | TEKCTOBBIE 3a/1a4M Pa3HBIMHU CIIOCOOAMH.
HBIX YpaBHEHUH. 3HAKOMUTBLCS ¢ HCTOPHEl pa3BUTHA
Pemenne TekCTOBBIX 3afad ajre- | MaTeMaTHKHU
OpanyecKUM METOJIOM
YpaBHenus u JIunelinoe ypaBHEHHE C IABYMs OcBauBaTth W NpUMeHATh NpuéMsl pemenns | POLI,
HEepaBeHCTBA. TIEPEMEHHBIMU H €r0 rpaduk. CHCTEMBI JABYX JMHEHHBIX ypaBHEeHHH ¢ AByMda | YUML.PY
Cucrembl Cucrema 1BYX IMHEHHBIX YPaB- |  MepeMEHHBIMU M CHCTEMBI [IByX YPAaBHEHHIL, B

ypaBHeHuii (14 9)

HCHUH C AByMA TECPEMEHHBIMU

KOTOpPbIX OJHO YpPAaBHCHHC HC ABJISICTCSA




u e& peuienue. PemieHue
CUCTEM JBYX YpaBHEHUM, OJHO
U3 KOTOpPBIX JIMHEHHOE, a
JIpyroe — BTOPOM CTEINEHU.
I'padmueckas wHTEpHpeTanUs
CUCTEMBl YpPaBHEHUU C JByMs
MEPEMEHHBIMHU.

Pemrenve  TEKCTOBBIX  3a1a4
anreOpandecKuM CIrocooom

JINHEUHBIM.

Hcnoan3oBaTh (YHKIIMOHAILHO-
rpaduyecKue MPeACTaBICHHS /ISl peleHusT H
HCCIIeI0BAHUS YPABHEHHUI U CHCTEM.
AHaJIM3UPOBATHh TEKCTHI 32/1a4, peliaTh UX
areOpanyecKuM CrocoOOM: MepPexXoauTh OT
CIIOBECHOU (POPMYIHPOBKH yCIOBHS 337a4dl K
anreOpanmyecKoil MOJeNu MyTEM COCTaBJIICHHS
CHCTEMBbI ypaBHEHMIA; peliaTh COCTaB JIEHHYIO
CHUCTEMY ypaBHCHUI; HHTEPIPETHPOBATH pe-

3yJIbTaT.
3HAKOMUTbCS €  HUCTOpHEHd  pa3BUTHUS
MATEMAaTUKH -
YpaBHenus u YucnoBble HEPABEHCTBA M UX Yurars, 3aMUCHIBATD, NoHUMAaTh, | POIII,
HepaBeHCTBA. CBOICTBA. HHTEPNpPeTUPOBATH HepaBeHCTBa; | YUML.PY

Hepagenctsa (16

1)

JluneliHble  HEpaBEeHCTBA  C
OJHOM TNEpPEMEHHOM U HX
pelLIeHue.

CucreMsl JIMHEHMHBIX
HEPaBEHCTB C OJTHOM

MEPEMEHHON M MX pelIeHHeE.
KBanparHble HepaBeHCTBa U X
penieHwue.

I'paduueckas wuHTEpHpeTaLus
HEpPaBEHCTB M CHCTEM Hepa-
BEHCTB C JIBYMsI IEPEMEHHBIMH

KCIOJIb30BaTh CHUMBOJIMKY M TEPMUHOJIOTHIO.
BuinmoaHsTh TpeoOpa3oBaHUS HEPABCHCTB,
HCI0JIB30BAaTh JIJIs TIpeo0pa3oBaHus CBOMCTBA
YHCJIOBBIX HEPaBEHCTB. Pacno3naBarhb
JUHEHHBIE W  KBaJpaTHbIC  HEPaBEHCTBA.
PemaTrs snuHelHbIE HEPAaBEHCTBA, CHUCTEMBbI
JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOYAKOIINUX KBaJIpaTHOC HepaBeHCTBO, 158
pemarb  uUx;  00CY:XKIATh  TOJY4YCHHBIC
peIIeHISL.




HN3o0paxkaTh  pelieHde  HEpaBEeHCTBA U
CHUCTEMbl HEPABEHCTB HA YUCIOBOW IPSMOH,
3allUChIBATh PEIICHUE C IOMOLIbIO CUMBOJIOB.
Pematp xBagpaTHbIE HEPABEHCTBA, UCTIONB3Y
rpaduuecKe NpeICTaBICHHS.

OcBauBaTh M NPUMEHSATH HEPABEHCTBA MpPU
pElICHNN pa3iIu4yHBbIX 3a1ad, B TOM YHUCIIE
MIPAKTUKO-OPUEHTHPO- BAHHBIX

@Oynknuu (16 H)

Keagpatnunas ¢ynkoms, eé€
rpaduk u cBoiicta. [lapaboma,
KOOpPJMHATHI BEPIIMHBI Mapado-
JIbI, OCh CHMMETPHUH TTapaOoIThL.
CreneHHble (QYHKIMU C HaTy-
paNbHBIMHU MOKa3aTeNsAMHU 2 U 3,
uXx rpadyKy U CBOMCTBA.
I'paduku dysakmmii: y = K, ,

T k 0
y=kx+bh y=—y=ax,y=
ax?, y =3,y =\x\

Pacno3naBaTh BHIbl H3y4aeMbIX (YHKIWH;
WLIIOCTPHPOBATH cXeMaTHYecKH,
O0BSICHATH PAcIOJIOKEHUE HAa KOOPIUHATHOM
iockocTH rpadukoB GyHKImMi Buaa: K p

y=k,y=kx+b y=—y=ax,y=ax,y

= 4x, y = [X| B 3aBUCUMOCTH OT 3HAUYCHUU
K03(pPHUIIMEHTOB; ONMUCHIBATH UX CBONCTBA.

Pacno3HaBaTh KBaJpaTHUHYIO (QYHKIHUIO IO
dopmye. [puBoauTh NpHMepbI
KBaJ[paTHYHBIX 3aBHCUMOCTEH W3 pealbHOM
’KU3HH, (PU3HUKU, TEOMETPHH.

BoisiBasitb ¥ 000011aTh  OCOOEHHOCTH
rpaduka KBaapaTHUHOW (GyHKUMH y = ax? +
bx +c.

Ctpouth M mu300paxkaTh CcXeMaTHYeCKH
rpadUKu KBaapaTHUHBIX (QYHKIWH, 3aJaHHBIX
dopmynamMu Bugay = ax’, y =ax*+ q,y = alx

PoUI,
YUnu.ry




+y)?% y=ax?+ bx +c.

AHAIM3MPOBATL M NPHMEHSITH CBOWCTBa
W3YYCHHBIX (YHKIMI [UIS UX IOCTPOCHHUS, B
TOM YHCJIE C TIOMOIIBIO U(POBLIX PECYPCOB

YucJioBbI€E MOCTIE-
A0BaATECJIBbHOCTHU
(15 9)

ITonaTure yucnoBoil mocnenoBa-
TEBHOCTH.

3amaHue TMOCIEI0BATEIHHOCTH
peKyppeHTHOW dopMysoi U
(hopmyiioit N-ro uieHa.
Apudmernyaeckas U TEOMETPH-
yeckast nporpeccur. @opmyiisl
N-ro 4jeHa apuMeTHIeCKOr 1
TEOMETPHYECKOW TpOrpeccui,
CYMMBI TIEPBBIX 71 WICHOB.
N3o0paxenue uieHoB apugme-
TUYECKOM W TeOMEeTpUYECKOU
MIPOTPECCHil TOYKaMU Ha KOOp-
JUHATHOM IJIOCKOCTH.
JIuHelHBI W SKCHOHCHIIMAIb-
HBIH POCT.

CrnoskHbI€ IPOIICHTHI

OcBauBaTh W TPUMEHATH UWHJCKCHBIC
0003HaYCHUS, CTPOMTH peueBbie
BBICKa3bIBAHUS c WCTIO0JIb30BaHUEM
TEPMUHOJIOTHH,  CBSI3aHHOW € MOHSTHEM
MOCIIeI0OBATEILHOCTH.

AnammsupoBats  GopMyldy N-TO  4jeHa
IIOCJIEA0BATEIBHOCTY  WJIA  PEKYPPEHTHYIO
bopmyy u BBIYHCJSITH YJICHBI
MOCTIEIOBATENILHOCTEH,  33aJaHHBIX  ATHMH
dhopmymamu.

YcraHaBauBaTh 3aKOHOMEPHOCTh B
MOCTPOCHUH  TIOCIIEIOBATEIBHOCTH,  €CIH
BBITIMCAHBI MIEPBBIE HECKOJIBKO €€ YJICHOB.
PacnosnaBaTthb apu(pMETHIECKYTO "

F€OMETPUYECKYI0 TPOTPECCHMM MPHU  Pa3HbIX
crioco0ax 3alaHus.

Pemats 3amaum ¢ ucnosib3oBaHueM (OpMyI
n-ro YJIeHa apudmernaeckon u
reOMEeTPUYECKON TIPOTPECCUI, CyMMBI MEPBBIX
1 YJICHOB.

H300pakaTs dJCHBI IOCIEIOBATEIHLHOCTH
TOYKaMH Ha KOOPJIMHATHOM IJIOCKOCTH.

PO,
YUUu.py




PaccmaTpuBarh mnpuMepbl IPOLECCOB H
SIBJICHU u3 peanbHOU JKU3HU,
WUTIOCTPUPYIONIHE  W3MEHEHHe B  apud-
METHUYECKOH MpOrpeccuy, B NeOMETPHUYECKOM
MIPOTPECCHH; W300pakaTh COOTBETCTBYIOIIHE
3aBUCHMOCTHU TpadHuIECKU.

Pemiate 3amauM, CBSI3aHHBIE C YMCIOBBIMHU
[OCJIEI0BATENLHOCTAMH, B TOM YHUCIIE 3aJaul
U3 PEATbHOM JKM3HM C HCIOJIBb30BAHUEM
IUQPOBBIX TEXHOJIOTUI (97EKTPOHHBIX
Ta0IHII, TPAPUIECKOTO KATBKYJIATOPA | T.I1.).
Pemate 3amaun Ha CIOXKHBIE TPOLIEHTHI, B
TOM YHCIIE 33/1a4 U3 PEaNbHOM MPaKTHKH (C
HCTOJIb30BaHUEM KaJbKYJISTOPA).

3HAKOMHUTBCSI €  HCTOpHMeH  Pa3BHTHS
MaTEeMaTHKH
IloBTOpEHME, Yucaa H BbIyucJIeHud | OnepupoBaTh MNOHATHAMH: MHOecTBO, | POIII,
00001IeHNE, (3amuch, CpaBHEHHE, ICHCTBUS TTOAMHOYKECTBO, OTIepaItui Haa MHOKecTBamu, | YUUL.PY
cHCTeMAaTH3aMsI C JCUCTBUTENBHBIMH YHCJIAMH, | HCHOJb30BaTh rpaduueckoe IMpeacTaBICHUE

3naHmii’ (18 )

YHUCIIOBasl NpPsIMasi; IIPOLECHTHI,
OTHOLICHUS, MPOTOPLINH;
OKpYTJICHHE, pUOTIKEHHE,
OIIEHKA; pELIEHHE TEKCTOBBIX
3a1a4 apu(MeTnIecKum

MHOJKECTB  JJI1  OIMCAaHUS  pPEalbHBIX
MIPOLIECCOB U SIBIICHUM, IPH PEIIEHUH 33734 U3
JIPYTHUX Y4eOHBIX TPEIMETOB.

AKTyaJM3HpOBAaTh  TEePMHMHOJIOTHIO H
OCHOBHBIE  JIeiiCTBHSl,  CBSI3aHHbIEe  C




CII0COO0M)

YHCJAMHU: HATypaJbHOE YHCIIO, HPOCTOE H
COCTAaBHOE 4MCIa, JECTUMOCTh HaTypalbHbIX
quces, TMPU3HAKH JeMTUMOCTH, IeJ0e YHCIIO,
MOJyJIb YHcia, OOBIKHOBEHHAsI W JACCATHYHAS
npoodwu, CTaHAAPTHBIN BUJL yHcia,
apupMeTHIECKUI KBaJpaTHBIH KOPEHb.
OnepupoBaTh NOHATHSMH: MHOXECTBO,
[IOJIMHOKECTBO, OIIEpAIM HaJl MHOXKECTBAMH;
HCI0/IB30BaTh IpadUuecKoe IPEACTaBIICHUE
MHOKECTB  JJI1  ONMCAaHUS  pealbHBIX
MIPOIIECCOB U SBJICHUH, TIPH PEIICHUH 3a7a4 U3
JPYTUX Y4eOHBIX IPEIMETOB.
AKTyaJu3HpoOBaTh  TEePMHHOJIOTUIO "
OCHOBHBIC  JIeliCTBHSI, CBSI3aHHbIEe C
YHCIAMHU: HATypalbHOE YHCIO, TMPOCTOE H
COCTaBHOE YHMCIA, JEITUMOCTb HAaTypalbHBIX
quces, MPU3HAKH JEIUMOCTH, LEJ0e YHUCIIO,
MOJyJIb YHcia, OOBIKHOBEHHAsI U AeCATHYHAs
Jipoow, CTaHJAPTHBIN BUJ qrca,
apuMeTHUECKUI KBapaTHbIH KOPEHb.

Anredpanyeckue BbIpasKeHHs
(mpeoOpa3oBanne anredpande-
CKHUX BBIP@KEHHMH, Oy CTHMBbIE
3HAYCHMS)

OmnepupoBaTh TNOHATHSAMH: CTEIEHb C
LIEJIBIM IoKa3zaTeJIeM, apupMETHICCKUN
KBaJIpaTHBIH KOPCHB, MHOTOUYJICH,
anreOpanyeckas 1po0b, TOKIECTBO.

BoIinmoHaTH OCHOBHbIE JIeHCTBUA:
BBIIIOJIHATD pacuérbl 110 dhopmynam,

PO,
YUnu.py




nmpeoOpa3oBEIBaThL  IEJble,  IPOOHO-paIn-
OHAJIbHbIC BbIpaXCHUSA u BBIPpAXXCHUA C
KOPHSIMH, pean30BbIBATH pasJyioxeHune
MHOTOUJICHA Ha MHOXHTEIH, B TOM YHUCIE C
WCTIOJb30BaHNEeM  (GOpMYyJT Pa3sHOCTH KBa-
IpaTOB ¥ KBajJ[paTa CYMMbI M Pa3HOCTH;
HaXOJWTh JIOTTyCTHMBIE 3HAYCHUS
MEPEMEHHBIX  JUIsl  JPOOHO-PALMOHATIBHBIX
BBIPAXKEHHU I, KOPHEH.

MopenupoBaTh ¢  T[OMOIIBIO  QOpMyI
peanbHble POLECCH] U SIBJICHUS

@®yHKIUH (TOCTPOCHUE, CBOM-
CTBa HW3yUYCHHBIX (YHKLHII;
rpaduyeckoe pereHue
YpaBHEHUH U UX CHCTEM)

OnepupoBaTh  NOHATHUSIMU: hyHKIIHA,
rpaduk (hyHKIHH, HYJTH byHKIWH,
MIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, TIPOMEKYTKH
BO3pacTaHus, YyObIBaHMS, HauOoJIblIee W
HanMEHbIIIee 3HaUYeHHs (PYHKIINH.
AHaJIM3UPOBATh, CPABHUBATh, 00CY:KIATh
CBOMCTBa QYHKITHH, CTPOUTH UX TpadUKH.
OmnepupoBats MOHATHAME: npsiMast
MIPOTIOPITHOHATIFHOCTD, obpatHas
MIPOTOPIIUOHANBHOCTD, JIMHEHHAs (QYHKIHS,
kBagpatudHas (yHKIWs, mapaboia, THIEP-
Oomna.

Hcnoab3oBarh rpaguku s onpeseieHus
CBOWCTB, TPOIECCOB W 3aBUCHUMOCTEH, IS
pemieHusl  3a7ad W3 JIPYTHUX  Y4eOHBIX

POoIL,
YUU.PY




IPEIMETOB M pPEalbHON KW3HW; MOJENH-
poBaTh C TIOMOUIBIO TpaduKOB peabHbIC
IIPOLIECCHI U SIBICHMSI.
Bripaxkathb (popmyinamu 3aBUCUMOCTH
MEXly BEIMUMHAMHA




PAEOYASI ITPOTPAMMA YYEEHOI'O KYPCA «TEOMETPHUS». 7-9 KIIACCHI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

«MaremaTuKy yXe 3aTeéM Y4YWThb HaJ0, 4YTO OHAa yM B IOPSAOK
IIPUBOJUTY», — IUCAIl BEIUKUU pycckuil ydensli Muxaun BacuibeBud
JlomoHOCOB. U B 3TOM COCTOMT O/iHA W3 ABYX IeNiell 00ydeHHs T€OMETPUHU
KaK COCTaBHOW YaCTH MAaTEMAaTHUKH B IIKOJE. JTONH LEIH COOTBETCTBYET
JlI0Ka3aTenbHas JIMHUS NpenojaBanus reoMeTpun. Cienys npeacTaBlIeHHON
paboueil mporpamme, HauMHasE C CEIBMOI0O Klacca Ha ypOKax IeOMETpHU
o0y4aronuiics y4uTcsi MpOBOANTE JJOKa3aTeJIbHBIE PACCYKICHUS, CTPOUTD
JIOTHYECKHE YMO3AKIIIOUEHMs], TOKa3blBaTb WCTUHHBIE YTBEPXKICHUS U
CTPOUTH KOHTPIPUMEPBHl K JIOKHBIM, IIPOBOAMTH PACCYXKIEHUS «OT
MIPOTHBHOTO», OTIMYaTh CBOWCTBA OT NPHU3HAKOB, (HOPMYJIUPOBAThH
oOpaTHbIe yTBEp)KJIEHHs. YUYEHHK, OBJIAJEBIINN MCKYCCTBOM paccCyX/aTh,
OyZeT NIPUMEHATb €0 U B OKPY’KarolleH xu3HU. 1 B 3TOM cOCTOUT BakHOE
BOCIIUTATENIbHOE 3HAYEHWE U3YyYEHUs] TE€OMETPHH, INPUCYIIEe HMEHHO
OTEYECTBEHHON MaTEMAaTUYECKON LIKOJIE.

Bmecre ¢ TeM aBTOpBI MpOrpaMMbl NPEAOCTEPEraoT YYHUTENIs OT
U3IUITHETO (opMaliu3Ma, OCOOCHHO B OTHOIICHWH Hadal W OCHOBAaHHM
reoMmerpun. ®pannyscknii marematuk JKan [IpeoHHE IO 3TOMY HOBOAY
BhICKa3ajicsa Tak: «YTo KacaeTcst JAeIMKAaTHOW MpoOJieMbl BBEICHUS
«aKCHOM», TO MHE KaXKeTCd, YTO Ha TEpBBIX IOpax HYXHO BOOOIIe
n30eraTb NPOM3HOCUTH CaMo 3TO clioBO. C APYyroi ke CTOPOHBI, HE CIELyET
YIOyCKaTb HHM OJHOM BO3MOXHOCTH J1aBaTb IPUMEPHI JIOTMYECKUX
3aKIIIOUYEHHH, KOTOphIE Ky1a B OOJIbILEH Mepe, YeM Uesl aKCHOM, SIBJISIOTCS
UCTUHHBIMM ¥ €AWHCTBEHHBIMH  JIBUTATEISIMH  MaTeMaTH4YeCKOIo
MBIILITIEHUS.

Bropoii nenbro n3ydeHnss TeOMETpUM SIBISIETCA UCIOIb30BaHUE €€ Kak
WHCTPYMEHTa IpU PELIEHHH KaK MaTeMaTH4eCKHX, TaK U MPAKTHYECKUX
3aJ1a4, BCTPEUAIONINXCs B pealbHOM XM3HU. OKOHYUBIINN Kypc FeOMeTpUn
LIKOJIbHUK JIOJDKEH OBITh B COCTOSIHUM ONPENENINUTh I'€OMETPHUYECKYIO
¢urypy, onucarb CIO0BaMH JAaHHBIN 4ePTEX WIM PUCYHOK, HAUTH MJIOMIATb
3eMEJILHOTO YYacTKa, paCCUYUTaTh HEOOXOUMYIO JUIMHY ONTOBOJIOKOHHOI'O
kabenss win TpeOyemble pasMepbl rapaxka JUissi aBTOMOOWIS. DTOMY
COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JIMHUA B U3YUYECHHH F€OMETPHU B
mKoJie. JlaHHas MpakTHUYeCKas JIMHUS SBJIAETCS HE MEHEe Ba)XKHOH, 4eM



nepBasi.

MECTO YYEBHOI'O KYPCA B YYEGHOM IUIAHE

CornacHo y4eOHOMY TulaHy B 7—9 Kilaccax M3ydaercsl y49eOHBIH Kypc
«'eomeTpus», KOTOpPBIM BKIIOYACT CIEAYIOIIME OCHOBHBIE a3kl
conepxkanus: «[eomerpuueckne (GUrypsl U UX CBolcTBa», «M3mepeHue
TEOMETPHYECKNX BENUYHMH», a Takxke «JlekapToBBl KOOpAWHATH Ha
TUIOCKOCTIY, «Bektopb», «JlBmwkeHus miockoctu» u «lIpeoOpazoBaHus
o00UsS».

VY4eOHbIH IJIaH MpPEAyCMaTPHUBACT H3YYCHHUE TeOMETPUM Ha 0a30BOM
ypoBHE 68 y4eOHBIX 4acOB B YU4COHOM IOy, BCETO 3a TPH roja 00ydeHHS
— 204 ygaca.

1.COAEP’)KAHUE YYEBHOI'O KYPCA (110 T'OJAM OBYUYEHUS)
7 KJacc

Havaneuble nmonATHs Treomerpun. Touka, mpsMasi, OTpE30K, JTyd. YTOJI.
Bunsl yrios. BeprukaneHble M CMeXHbIE YIribl. buccekrpuca yria.
Jlomanasi, MHOTOYTOJBHHK. [lapainenbHOCTP W MEPHEHANKYISAPHOCTH
MPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETpHUHU.
[IpuMeps! CUMMETPHUH B OKPY KaloIleM MUpE.

OcCHOBHBIE ITOCTPOEHUS C IOMOIIBIO LIUPKYJIA U JTMHEHKH.

TpeyronpHuk. Bpicota, wMenuana, OuccekTpuca, HUX CBOMCTBA.
PaBHOOenpeHHBII W PAaBHOCTOPOHHMH TpeyrosbHUKH. HepaBeHCTBO
TpeyroJjbHHKA.

CpoiictBa ¥ NpU3HAKU pPaBHOOEIPEHHOrO TpeyrojapHUka. IlpusHaku
pPaBEHCTBA TPEYTOIBHUKOB.

CBolicTBa M TNpuU3HAaKW MapauienbHbIX Mpsmbix. CyMMa  yrios
TpeyrojbHHUKa. BHeIIHne yribl TpeyroiabHUKa.

IIpssMoyronbHbIi TpeyrojgpHUK. CBOMCTBO MeAUaHbl MPSIMOYTOJIBHOIO
TpPEyroibHHKA, TPOBEAEHHONM K runoreHys3e. lIpu3Hakm paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsSMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM B
30°.

HepaBeHncTBa B reoMeTpru: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, Teopema O OojpmieM yrie Hu Ooiybluieil cTopoHe



TpeyroiasHuKa. llepneHnuKkynsp u HaKJIOHHAs.

I'eomerpuyeckoe MecTo TOuYeK. buccekrpuca yriia U CepelUHHBIN
NEPIEHINKYJIISIP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK.

OKpy>XKHOCTP W KpYT, XOpJa WM JAuaMeTp, WX CBOMCTBa. BsamMHuoe
pacroyioKeHue OKpYyKHOCTH M npsAMoil. KacarenpHasd u cekymas K
oKkpyxkHOCTH. OKpY»HOCTb, BIIMCaHHas B yroj. Brucannas m ommcaHHas
OKPY’KHOCTH TPEYTOJIbHUKA.

8 KJacc

Yersipéxyronpaukn. [lapamirenorpaMM, ero npu3HaKH H CBOHCTBA.
YacTHble ciayyau MapajuieorpaMMoB (IPsIMOYTOJIBHUK, poMO, KBajpar),
UX TPU3HAKU U cBOMcTBa. Tpanenus, paBHOOOKas Tparemus, e€ cBoiicTBa U
npu3Haku. [IpsMoyToibpHas Tpanemws.

LenTpanpHas cummeTpusi.

Teopema Paneca u TeopeMa O NPOMOPLHOHANIBHBIX OTpe3kax. Cpeanue
JIMHUY TPEYTOJIbHUKA U TPaIleIHu.

[lomobue TpeyronpHUKOB, Kod(dummenT noaodus. [lpusnakn momgodus
TpeyronbHUKOB. llpuMeHeHne mmomoOWs TpHU pEeHIeHWH MPaKTHYECKUX
3aj1a4.

CgoiicTa miomiazeil reomerpuueckux ¢puryp. Gopmyssl Iuis TuIomau
TPEYTroNIbHUKA, TapajuiejorpaMmma, pomOa U Tparenuud. OTHOIICHHE
IIoMIa el Mog00HbBIX (uryp.

Bruncnenne mmomage TpeyroJbHUKOB M MHOTOYTOJBHHUKOB —Ha
KJIeTYaToON Oymare.

Teopema Iludaropa. Ilpumenenne teopems! [ludaropa npu perneHnn
MPAKTHYECKUX 33]1ad.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO YIJIla NPSMOYTOJBHOTO Tpey-
rojpHAUKA. Tpuronomerpudeckue pyHkimu yrios B 30°, 45° u 60°.

BrivcanHble U LIEHTpaJIbHBIE YTJIbI, YTOJ MEXY KacaTelbHONW U XOPJIOH.
Yriuel Mexay XopJaMH W CeKyIIMMHU. BIHMcaHHbIE W ONHCaHHBIE
YeTBIpEXYTONBHUKN. B3auMHOE pacmoyiokeHne JBYX OKPY>KHOCTEH.
Kacanwne okpyxHocteit. O01Ipe KacaTelbHble K IBYM OKPY)KHOCTSIM.

9 KJacc
Cunyc, xocuHyc, TanreHc yrioB oT 0 mo 180°. OcHoBHOE TpuTroO-
HOMETPHUYECKOE TOXKIeCTBO. DOPMYITBI IPUBEICHUSI.



Perienne TpeyroibHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB.
Pemenne mpakTHUeCKUX 3a7a4 C UCIOJIB30BAHUEM TEOPEMbI KOCHHYCOB U
TEOPEMbI CHHYCOB.

IIpeobpazoBanne momoows. [Togodne COOTBETCTBEHHBIX AJICMEHTOB.

TeopeMa O MPOU3BEAECHUM OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIUX, TEOPEMa O KBajipaTe KacaTeJIbHOM.

BekTtop, nmnmmHa (MOAYyNb) BEKTOpa, COHAIIPABIIEHHBIE BEKTODEI,
MPOTHUBOIOJIOKHO HANPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaly HaJ BekTopamu. PaznoxeHue BekTopa 1o
JIByM HEKOJIMHeapHbIM BekTopaM. Koopaunatel BekTopa. CkamsipHoe
MIPOM3BEJICHNE BEKTOPOB, IPUMEHEHNE JIJIs1 HAXOKJCHUS JJTUH U yTJIOB.

JlekapToBbl KOOpJMHATHI Ha IUIOCKOCTH. YpaBHEHUS TNPSIMOH U
OKPY>KHOCTH B KOOpJIUHATAX, IEPECCUCHUE OKPYKHOCTEH U MPSIMBIX.
MeTto KOOpAMHAT U €r0 MPUMEHEHHUE.

IlpaBuiibHBIE MHOTOYTOJBHUKHU. [[nMHA OKpykHOCTU. ['pajgycHas u
paavaHHas Mepa yrja, BBIUMCIEHUE JJIMH AYr OKpyxkHocred. Ilmomans
KpyTa, CEKTOpa, CErMEHTA.

JIBWKeHUST  IUIOCKOCTH M BHYTPEHHHE  CUMMETpUU  (QuUryp
(amemenTapHbie pencraBieHus). [lapamnensaerii mepenoc. IloBopoT.

2 JUIAHHPYEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHHSI PABOYEN
MMPOTPAMMBI KYPCA (I10 TOIAM OBYUEHMU )
OcBoenne yaeOHOTO Kypca «I'eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl  JIOJDKHO ~ OOECleuMBaTh  JIOCTHIKEHHE  CIEIYIOIIUX
MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOR:

7 Kiacc

= PacrnosznaBarth W3yueHHBIE TEOMETPHUYECKHE (QUTYPBI, ONPENEISITh HX
B3aMMHOE DAaCIOJIOKEHHE, H300pakaTb TIEOMETPUYECKHE (QUIYPHI;
BBITMIOJTHATh YEPTEXH II0 YCIOBHIO 3ajaud. M3MepsATh JIHHEHHBIE H
YIJIOBBIE BEIWYMHBI. PemaTe 3aaud Ha BBIYMCIEHUE JJIUH OTPE3KOB U
BEJIMYUH YTIIOB.

= Jlenate rpyOyl0 OLIEHKY JHMHEHHBIX M YIJIOBBIX BEIWYHMH NPEIMETOB B
peanbHOM JKU3HU, pa3MepOB MPUPOAHBIX 00bEKTOB. Pa3nnuars pasmepsl
9THX 00BEKTOB MO MOPSIKY BEIUYHHBI.

= CTpouTh YepTekn K TEOMETPUIECKIM 3a[adaM.



[Tonb3oBaThCsl MpU3HAKAMHU DPABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BaTh
NpPU3HAKK ¥ CBOMCTBAa PaBHOOCAPEHHBIX TPEYTOJBHUKOB MPH PELICHHH
3a/1a4.

[IpoBoanTh JOTHYECKHE pacCyXJIEHHS C HCIOIb30BAaHHEM TeoMe-
TPUUECKUX TEOPEM.

[Tonp30BaThCs MPU3HAKAMHU PABEHCTBA MPSMOYTOJbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MeEJMaHbl, NMPOBEAEHHOM K THIIOTEHY3€ MPSIMOYTOJBEHOTO
TPEYroJIbHUKA, B PEIICHUU I'€COMETPUICCKUX 3a1ay.

OnpeaensaTe NapajIeNbHOCTh MPSIMBIX € IMOMOILBIO YIJIOB, KOTOPbIE
oOpaszyer ¢ HumH cekymias. OnpenensaTb NapauieIbHOCTh MPSMBIX C
TMOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOM MPSIMOM 110 TOYEK
JIpYroi npsiMoiu.

Pemmate 3a7aun Ha KileT4aTO Oymare.

[IpoBOANTH BBIYUCIEHHS W HAXOIUTh YHCIOBBIC U OYKBEHHBIE 3HAUECHUS
YIJIOB B FEOMETPUUYECKHUX 33Jla4aX C MCIOJIB30BAHUEM CYMMBI YIJIOB
TPEyroJbHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 0Opa3oBaHHBIX
IIpU IIEPECEUYEHUH JBYX MNapajUIeNIbHBIX IpPsAMbIX cekylei. Pemars
IIPaKTUYECKUE 3a]]a4l HA HAXOK/EHUE YIJIOB.

Biiagers noHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEIEIsATh
OHMCCEeKTpHUCY YIVIa M CEPEUHHBIN MEepNeHIuKyJIsAp K OTPe3Ky Kak
F€OMETPUYECKHE MECTA TOYEK.

DopMyIHUPOBATh ONPEEIIEHHUS OKPYKHOCTH U KpYyTa, XOpAbl U IHaMeTpa
OKPYKHOCTH, TOJb30BaTbCd HX CBOWCTBAMH. YMETh NPHUMEHATH ITH
CBONCTBA IIPU PEILLEHUH 3a/1a4.

Bilagerp NOHATHEM ONUCAHHOM OKOJIO TPEYrOJIbBHUKA OKPY>KHOCTH,
yMeTh HaxoauTb e¢ 1eHTp. [lonbp3oBaTbcs ¢akTaMu O TOM, UTO
OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECEKaroTCss B OJHOIM TOYKe, M O
TOM, 4YTO CEpPEAUHHbIC NEPIEHIUKYJSIPBl K CTOPOHAM TPEYrOJbHUKA
IIEPECEKAIOTCS B OJJHOU TOUKE.

Brnamers moHATHEM KacaTeNbHOW K  OKPYKHOCTH, II0JIb30BaThCA
TEOPEMON O MEPHEHIUKYISPHOCTH KacaTelbHOW U pajauyca, Ipo-
BEIEHHOI'O K TOYKE KaCaHUsl.

ITonp30BaThCsl  NPOCTEHIIMMU  TI'€OMETPUYECKUMH  HEPABEHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICII.



HpOBOI[I/ITL OCHOBHBIC TCOMCTPHUYCCKUC TIOCTPOCHHA C IIOMOIIBIO

LHUPKYJISL U TMHENKH.

KJ1acc
Pacrmo3naBath OCHOBHEBIE BH/IbI '—IeTI)IpéXYFOJILHI/IKOB, HNX DJJICEMCHTHI,
TOJTE30BATHCS MIX CBOWCTBAMHU TPH PEIICHUH T€OMETPHUUECKHX 3aa4.

Bramers mOHATHEM CpefHEW JIMHUU TPEYTOJIbHWKAa U Tparelny,
OPUMEHSITh UX CBOWCTBA IMPHU PEIICHUU TEOMETPUYECKUX 3aaad.
ITons3oBaThesa TeopeMoit Daseca JJisl peleHus MPaKTUYeCKUX 3aj1ay.

[lpuMeHAT, TpPH3HAKK TOJMOOWS TPEYrOJbHUKOB B PEIICHHH TI€0-

MCTPHUUYCCKUX 3aj1ay.

[loms3oBaThest Teopemoit [ludaropa mis pemeHns reoMeTpUYecKux |
npakTHdeckux  3amad.  CTpoWTh  MaTeMaTHYecKyl  MOJeNb B
MPAKTUYECKUX 3a/adax, CaMOCTOATEIbHO AeNaTh Y4epTE&X U HAXOIUTh
COOTBETCTBYIOIINE JITUHEI.

Bragets TOHATHSMH CHHYCa, KOCHHYyCa W TaHTEHCa OCTpPOTO YrIiia
MPSIMOYTOJILHOTO TPEYrojbHHUKA. [1071p30BaThCS ATUMH TIOHSATUSMU IS
pelIeHus IPAKTUYEeCKHX 3a/1a4.

Brraucnars  (pa3nudHBIME - CTIOCOOaMH) TUIOMAAh TPEYTOJIbHUKA |
IDIOMIa I MHOTOYTOJBHBIX Guryp (Mome3ysich, TIe HeoOXOoIMMo,
KaIbKyJIATOpOoM). lIpUMeHSTh TONydyeHHbIE YMEHHS B MPAKTHYECKHUX
3ajayax.

Brasiets MOHSATHSIMU BIMCAHHOTO M LIEHTPAIBHOI'O yIJia, MCIOJIb30BaTh
TEOpeMBI O BIHUCAHHBIX YIJIaX, YIiaX MEXAy XOpJAamH (CEeKyIIUMH) H
yrie MEXIy KacaTelbHOW W XOPJIOH MpU PEIIeHUH TeOMETPHYECKUX
3aj1ad.

Bramets TIOHATHEM ONMMCAHHOTO YETHIPEXYTONBHUKA, MPUMEHSATH
CBOCTBa ONMCAHHOTO YEeTHIPEXYTOIbHNKA TIPH PEIICHUH 33/1ad.
[lpuMeHsATh TIONy4YeHHBIE 3HAHWUS HA TPAKTHKE — CTPOUTh Mare-
MaTHYECKUE MOJENU M 33Jad PEATbHONW JKU3HH U IPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM IM0J00us W TpHU-
TOHOMETPHUH (TIOIB3YSICH, TJIe HEOOXOINMO, KATEKYIIITOPOM).

Kjacc

Hcnonb30Barh TPUTOHOMETPHYECKHE (YHKIUH OCTPBIX YIJIOB IS
HAXO0XK/E€HUS PA3JIMYHBIX 3JIEMEHTOB IIPMOYTOJIBHOTO TPEYTOJIbHUKA.



= [lonb3oBathcs  (opMynamMu TPUBENCHHS W  OCHOBHBIM  TPHIOHO-
MCTPUYECKUM TOXACCTBOM U1 HAXOXKIACHUSA COOTHOIIICHUI MCKOY
TPUTOHOMETPHUICCKUMU BCIIMUNHAMU.

= Vcnonb3oBaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JUISS HAaXOXKICHUS
Pa3IMYHBIX DJIEMEHTOB TPEYTOJNIbHUKA («PEICHUE TPEYTOIbHUKOBY),
MPUMEHSTh UX TIPU PEIICHUH TeOMETPUUSCKUX 3a/1ad.

= Brnagers mnoHsaTHAMH npeoOpa3oBaHUsS TOJ00HS, COOTBETCTBEHHBIX
3JIEMEHTOB TOM0OHBIX (uryp. Ilomap3oBaThCs CBOWCTBAMHU ITOAOOHS
HNPOU3BOJIBHBIX (UTYP, YMETh BBIYHMCIATH JJIMHBI U HAXOJUTh YIJIbI Y
noto0HbIX (uryp. [IpumMeHsTH CBOHCTBA TOJO0US B MPaKTHUECKUX
3a/1a4ax. YMeTh IPUBOANUTE IPUMEPHI OJOOHBIX (QUTYp B OKPYIKAIOIIEM
MHUpe.

= [lomb30BaTbcsi TeopemMamMu O TIPOM3BEACHUU OTPE3KOB XOpJ, O
[IPOU3BEIICHIH OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTelIbHOM.

= [lomb30BaTecs BeKTOpaMHu, TOHUMATh HX TeOMeTpudeckuii u Qu-
3MYECKUH CMBICH, TPUMEHATh WX B PEHICHHH TCOMETPUYECKUX U
(usndeckux 3aaa4. [I[pUMEHSTH CKaNIIpHOE MPOU3BEJACHUE BEKTOPOB JIJIsI
HaxXO0XACHUA JJIMH U YIJIOB.

= Ilonp30BaThCs METOJIOM KOOpAWHAT Ha IIJIOCKOCTH, IMPUMEHATH €ro B
peUICHUU T'COMETPUYCCKUX U MPAKTUICCKHUX 3a1a4.

=« Bragetp  moHATHAMHM ~ TPaBUILHOTO  MHOTOYTOJIEHUKA,  JJIMHBI
OKPY’KHOCTH, JUIMHBI JIyI'M OKPY>KHOCTH M PaJAUAHHON MEPHI YIJa, YMETh
BBIYUCISITH TUIOMIAAh Kpyra W ero 4vactei. [IpUMEHSTh MOJIydeHHBIC
YMEHHS B MPAKTHUYECKUX 3a/1a4ax.

= Haxomuth ocu (WM LEHTPBI) CUMMETPUH (QUTYD, IPUMEHSTh JBUKCHHSI
TUIOCKOCTH B TIPOCTEUIIIHNX CITydasix.

HpI/IMCHﬂTL IOJIYYCHHBIC 3HaHUA Ha HNPAKTUKE — CTPOUTH Mare-

MaTHUYeCKHMe MOJeNU i 3ajad peajbHOW JKU3HU M TPOBOJUTH
COOTBETCTBYIOIIME BBIYHCICHHUS C MPUMCHEHUEM TMOAO0US H TpH-
TOHOMETPUUCCKUX (YHKIHUI (MOJBb3YysSCh, TAC HEOOXOAUMO, Kalb-
KYJISITOPOM).



3.TEMATHYECKOE IIJTAHUPOBAHHME YYEBHOT'O KYPCA (110 T'OXAM OBYYEHUA)

7 KJacc
Ha3zBanmue paszgena 20P
OcHoOBHBIE BHABI AeSATETbHOCTH
(TemMbI) Kypca OcHOBHOe coJep:kaHne
o0yyaroumuxcs

(4MCJI0 4acoB)
pocreitme [Ipocrelimme reomerpuyeckue @®opMyIMPOBATh OCHOBHble mnoHsATUs u | POI,
reoMeTpu4ecKue OOBEKTHI: TOYKH, MPSAMBIE, JIydU OIIPECIICHMUS. YUun.pP
(¢urypsi n ux U yrasl,  MHOTOYTOJNBHUK, | Pacmo3HaBaTh H3ydeHHBIE TeOMETpUYECKHe | Y
cBoiicTBA. JIOMaHasl. CMexHbIe u | ¢uryps, ompeneJasiTb  UX  B3aUMHOE
H3mepenne BepTUKaIbHBIE yribl. PaboTa ¢ | pacnojoxeHue, BBIHOJIHATH YEpPTEX IO
reoMeTpHYecKuxX MIPOCTEUIITUMHU YyepTeXaMH. |  YCIIOBHIO 33a4H.
BeJnuuH (14 v) Wsmepenue JIMHEHHBIX u | IIpoBoauTh mpoOCTEHIINE TOCTPOEHUS C

YTJIOBBIX BEJIMYHH, BBIYHCICHUE
OTpPE3KOB U YTJIOB.

[NepumeTp u mromanp Guryp, co-

CTaBJICHHBIX U3

PSMOYTOJIEHUKOB

MOMOIIBIO IUPKYJIS ¥ THHEHKH.

W3mepsiTh IMHEHHBIE W YTIIOBBIC BEITHMYHHBI
TreOMETPUUYECKHUX M IPAKTHUECKUX OOBEKTOB.
Onpenensith «Ha TJa3» pasMepbl pealbHbBIX
00BEKTOB, MPOBOAMTHL TPyOyI0 OLEHKY HX
pa3MepoB. PemaThb 3amaun Ha BBEIYHCICHHE
JUIMH OTPE3KOB U BEJIMUUH yTIIOB.

Pemats 3a7aun Ha B3aMMHOE PACIOJIOKEHNE
reoMeTpuyecKux puryp.

IIpoBoauTh KIIaCCU(HKAIHIO yTJIOB,
BBIMHCJSITH JIMHEHHBIE U YTJIOBbIC BEJIMYMHBI,
NMPOBOANThL HEOOXOJUMBIC JIOKa3aTelbHBIC
paccyXIeHHS.




3HAKOMHTBHCA C UCTOPHE pa3BUTHA
TCOMETPHUU

Tpeyronabsankm (22

1)

[TonsiTne 0 paBHBIX
TPEYTONbHUKAX W TIEPBUYHBIC
MPEJICTABIIEHUSI O  PaBHBIX
(koHTpY?HTHEIX) ¢urypax. Tpu

MpU3HaKa paBeHCTBa
TPEYTOJILHUKOB.

[TpuzHaku paBeHCTBA
MIPSIMOYTOJIEHBIX
TpeyroiabHUKOB. CBOICTBO Me-
JTMAHBI MIPSIMOYTOJIEHOTO
TPEYroJIbHUKA.
PaBHOOCApEHHBIC u
pPaBHOCTOPOHHHE
TpeyroimpHUKH. [Ipu3Haku U
CBOICTBA paBHOOEIPEHHOTO
TPEYTOJIbHUKA.

[IpotuB  Oomplmreli  CTOPOHBI
TPEYTOJFHUKA JIEKHUT OOJBIITHIA
YTOJL.

IIpocreiiinue HepaBeHCTBA B
TE€OMETPHU. HepasenctBo
TpeyroipbHuKa.  HepaBeHCTBO
JIOMaHOM.

[IpssMOyroNbHBII  TPEYTrOJbHUK
¢ yriom B 30°.

Pacno3HaBaTh mapsl paBHBIX TPEYTOJBHUKOB

Ha TOTOBBIX dYepTexax (C  yKazaHHEM
MIPU3HAKOB).

BbiBoauTh CJIC/ICTBUS (paBeHCTB
COOTBETCTBYIOIIMX JJIEMEHTOB) W3 PaBEHCTB
TPEYTOJIbHUKOB.

®opMyIMpPOBaTH OIIpEEIICHNU:
OCTPOYIOJIBHOTIO, TYIIOYTOJILHOTO,
PSIMOYTOJILHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TpPEYrOJbHUKOB, OMCCEK-
TPUCBI, BBICOTHI, MEAMAHBI TPEYTOJbHUKA;
CepeIMHHOTO  TIEPICHAUKYISIpa  OTPE3Ka;
nepuMeTpa TPeyroJbHUKA.

@®opMy/JMPOBATh CBOWCTBA M IPHU3HAKU
paBHOOEAPEHHOTO TPEYTOJIbHUKA.

CTponTh depTeXH, pemiaTb 3aJaud  C
MIOMOILBIO HaXOKACHHS PaBHBIX
TPEYTOJILHUKOB.

[pumensTs MIPU3HAKU paBeHCTBa

MIPSIMOYTOJIBHBIX TPEYTOJILHUKOB B 33/1a4ax.
Hcnoab3oBaTh LUPPOBBIE pecypchl  AJs
HCCIeJOBAHUSI CBOHCTB U3y4aeMbIX QUTYD.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHA

reoMeTpUn

PO,
YUlu.p




HepBBIe IIOHATHA O JOKa3aTCIIb-
CTBax B rCOMCTPUHA

IMapajeabHbIe [TapannenbHble  mOpsMble, HX DopMyTUPOBATH MOHATHE MAPATIIEIbHBIX PO,
npsiMbie, CymMma cBoiictBa, llaTBIii mocTymar | HpSAMBIX, HAXOAUTH NPAKTUYECKHE IPUMeEpBL. | YUU.P
yIJIOB EBxnupa. Hakpect nexaiue, H3yuath cBOiicTBa yIiIOB, 00pa30BaHHBIX MIPH | Y
Tpeyroabnuka (14 COOTBETCTBEHHBIE W | IepecedeHnn napajuieabHbIX TIPSIMBIX
) OJTHOCTOPOHHHE VIJIBI | CEKYILEH.
(oOpa3oBaHHBIC mpu | IlpoBoauTh A0KAa3aTeJILCTBA
MEPEeCeYeHNH  TapaUIeNbHBIX | MNapaUIeIbHOCTH ABYX IPSAMBIX C IOMOIIBIO
MIPSIMBIX CEKYIIEH). YTIIOB, 00pa30BaHHBIX MPH TEPECEUSHUN ITHX
ITpusHax MapajuIeIbHOCTH | HNPAMBIX TPEThEN MPSIMON. BBIYMCAATL CyMMy
MpsIMBIX ~ 4Yepe3  PaBEHCTBO | YIJIOB TPEYTOJIbHHKA U MHOI'OYTOJbHHKA.
paccrosiHuii  oT TOoYek onHoW |  HaxoauThb unciioBble M OYKBEHHBIC 3HAUCHHUS
MPSMOM JI0 BTOPOU MPSMOiA. YIJIOB B TIEOMETPUYECKMX  3ajadax C
CymMma yriioB TpeyrojbHHKa W | HCIOJIb30BAaHHMEM TEOPEM O CyYMME YIJIOB
MHOT'OYTOJIbHUKA. TPEYTOJIbHUKA U MHOT'OYTOJIbHUKA.
BHemHue yriabl TpeyrojbHUKA 3HAKOMHUTbCS €  MCTOPUel  pa3BUTUSA
FEOMETPUH
OKpy:XHOCTH H OKpy>XKHOCTb, XOpJIbI u DopMyIMPOBATH onpeaeaenusi: | POI,
KpyI. JTMaMETPHI, ux CBOIICTBA. OKPYKHOCTH, XOPJEHI, JuameTpa u | YUU.P
T'eoMeTpHuecKHe KacarenpHas K OKPY)XKHOCTH. | KacaTeldbHOW K OKpyxkHOcTH. HM3yuaTh ux |y
nocrpoenns (14 1) OKpy»KHOCTb, ~ BIIMCaHHas B | CBOICTBAa, NPU3HAKH, CTPOUTh UYCPTEKH.
yron. Ilomstme o I'MT, | HccaenoBath, B TOM YHCIIE HMCHOJIb3YS
[IPUMEHEHUE B 3amavyax. | uuppoBblie pecypchl: OKPYXHOCTb,
buccektpuca wu  cepenvHHBIN BIMCAHHYKD B YIroOJI; ILCHTP OKPY>KHOCTH,
NEPHCHAUKYJISAP KAk  TEoMeE- BIMCAHHOM B YroJI; PaBEHCTBO OTPE3KOB

TPUUCCKUEC MECTA TOYCK.

KacaTCJIbHBIX.




OKpy>KHOCTB, OIUCAHHAS OKOJIO
TpeyroipHuKa. Brucannas B
TPEYTOJbHUK OKPYKHOCTb.
[Ipocreiimne 3a71a4n Ha
MIOCTPOEHUE

Hcnoan3oBaTh METO[ I'MT st
JIOKAa3aTeIbCTBA TEOPEM O  IEPECEUECHUU
OucceKkTpuc YIJIOB TpEyroJIbHUKA u

CEPEIMHHBIX TEPICHIUKYISIPOB K CTOPOHAM
TpeyroybHUKa ¢ nomoiusio 'MT.
OBjaseBaTh MNOHATHUSMH BIHUCAHHOM U
OMHCAHHOM  OKPY>KHOCTEH  TpeyrojbHUKA,
HAXOAUTb LECHTPHI DTUX OKPYKHOCTECH.
Pemath OCHOBHBIE 3aJa4H HA TOCTPOEHHE:
yria, pPaBHOTO  JIaHHOMY;  CEPEIUHHOTO
MEPIICHANKYJISIpa TaHHOTO OTPE3Ka; MPSMOIA,
MPOXOJSIIed  Yepe3 JaHHYyK TOYKY U
MEePIEeHIUKYJISIPHON JIaHHOU MPSAMOi;
OMCCEKTPUCH JTaHHOTO YIJIA; TPEYTOJIHHUKOB
10 Pa3IMYHBIM DIIEMEHTaM.
3HAKOMUTBCA ¢  HCTOpHeE
TeOMETPHHU

pa3BUTHSA

IHoBTOpEHME,
00001menne
3HaHuii (4 4)

[loBropenne 1  00o0OLICHHUE
OCHOBHBIX ITOHSITHH M METOO0B
Kypca 7 kijacca

Pematn 3aja4u Ha IIOBTOPEHHE,
WUTIOCTPUPYIOIIUE CBA3M MEXy pa3IMYHbIMU
4acTsIMH Kypca

PO,
YUu.pP

8 kmacc

Hazpanue pazaesa
(TeMBI) Kypca
(4MCJI0 YacoB)

OcHoBHOe cofep:kaHNe

OcHoOBHBIE BU/IBI IeSITETLHOCTH
00y4JarOIIUXCSI

20P

YeTbIpéXyrojabHUKHU

ITapannenorpamm, €ro

M300paxkath M HAXOAUTH Ha 4YepTexax

POI,




(12 v) MpU3HAKU u CBOMCTBA. YEeThIPEXYTOJIbHUKM pPa3HbIX BUAOB U ux | YUUPY

YactHple  ciydad  mapaj- |  JIEMEHTHI.
JIENIOrPAMMOB DopmMyIHPOBATH onpeaeJeHus:
(IpsAAMOYTOJIbHHUK, poMO, | TapauesorpamMma, npsiMOyroJibHHKa, pomoa,
KBaJgpaT), UX MPU3HAKH M | KBajapara, Tpaneluy, paBHOOOKOH Tpamenud,
CBOICTBA. Tpaneuus. PSAMOYTOJILHOM Tparneuuu. Jloka3pIBaTh U
PaBHOOOKas U | HCINO0Jb30BaTh MNPH  pelleHHMH  3a4ay
MPSIMOYTOJIbHAS Tparelunu. NIpU3HAKU M CBOWCTBA: MapauleorpaMMa,
VY aBoeHnE MeIUaHBbI. HIPSIMOYTOJIHUKA, pomba, KBaJpara,
LlenTpanbHas cuMMeTpus Tparnenu, PpaBHOOOKOI Tparnenu,
MIPSIMOYTOJIHOM Tparenim.
IIpumeHATHL MeTOA YABOEHHUS MeEIAHAHBI
TPEYroJIbHHKA.
Hcnoab3oBath 1H(poOBBIE pecypesl s
HCCIIE/IOBAHMUS CBOMCTB U3y4aeMbIX QHTYD.
3HAKOMHTBLCH C HCTOPHEH pa3BUTHSA
TeOMETPUH

Teopema daneca u Teopema @aneca u teopema o |  IIpoBoauTh mocTpoeHusi ¢ momomsio | POIII,

Teopema o npo- MIPOTIIOPLUUOHAIIBHBIX LUAPKYJIsl W JIMHEHKH C ucnosb3oBanue | YUU.PY

MOPUHOHAIBLHBIX OTpe3Kax. Teopembl ~ dameca M TEOpPEMBI 0

0Tpe3Kax, Mog00HbIE Cpennsist JINHUA IpPONOPLHUOHATBHBIX  OTpe3KaX, CTPOHUTH

TpeyroabHuku (15 TpCyToJIbHUKA. 4eTBEPTHIN MPOTIOPIIMOHATILHBINA OTPE30K.

q) Tpamnenust, € cpeHsis JIMHUSL. IIpoBomnTh [0KA3aTENBLCTBO TOTO, YTO
HponopuuoHanbHbie MEJMaHbl TPEYrOJIbHUKA IEPECEKAIOTCS B
0Tpe§1<1/1, MNOCTPOCHKMC OJIHOW TOYKE, H HAXOAUTh CBSI3b C IIEHTPOM
4eTBEPTOTO IIPOIIOPLIMO-

MacC, HaXO0AUTb OTHOIICHHUEC, B KOTOPOM




HaJILHOTO OTpPE3Ka.
CBoiicTBa IIeHTpa Macc B
TpeyrojbHHKE.

[MonoGuele TpeyronsHuKU. Tpu

MpHU3HaKa Moao0ous

TpeyroiabHUKOB. [IpakTHueckoe

HPUMEHEHHE

Me/IMaHbl JEeNIATCS TOUKOW X IePECEUCHUs!.
Haxonuth mnonoOHBIE TPEYyroJbHUKH Ha

TOTOBBIX YepTeKax c yKa3aHHEeM
COOTBETCTBYIOIIUX MPU3HAKOB MOI00USI.

Pematnb 3aJa4un Ha 110 100HbBIE
TPEYTrOJIbHUKH C MMOMOIIBIO

CaMOCTOSITEILHOTO MOCTPOCHUSI YepTEKEH U
HAXOKIACHUSI MOTOOHBIX TPEYTOIBHUKOB.

IIpoBoauts JA0KAa3aTeJIbCTBA c
HCIIOJIb30BaHHUEM MIPU3HAKOB 000U
Joka3pIBaTh TpHU TpHU3HAKA  MOI00WS
TPEYTroJIbHHUKOB.

IlpumeHATH TOJNyYEHHBIE 3HAHUS  IIPH

pEIIEHUN TeOMETPUYECKUX M TNPaKTUUECKUX
3ajad.
3HAKOMHTBLCH C HCTOPHEH pa3BUTHSA

TeOMETPUH
Iomans. [Toustne 06 oOmei Teopunm | OBJaaxeBaTh nepBuuHbiME | POIII,
Haxosknenue MJIOIIAIH. npeacTaBjaeHusiMu o0  oOmeit  Teopuu | YUU.PY
TJI0IA/iei @opmynsl s IUIOINAAM | TUTOIIAAH (mMeps1), (opmympoBaTs
TPEeYroJabHUKOB U TpeyroJjbHHKa, CBOICTBA IUIOMIAIH, BBISICHATD X HarJIsIIHBIH
MHOTOYTOJbHBIX napajienorpamma. OTHolIe- | cMblci.
¢uryp. Illnomann Hue wiomanei | BuIBOAUTH (hopmyIbI IJIOMA AN
No00HBIX (puUryp TPEYroJbHUKOB ¢ 00wMM napajieyiorpaMmma, TpeyrojabHHUKA, Tpaneuu
(14 v) OCHOBAaHHCM I o0mIeH | 3  (opMymsl IUIOmMAAM TPAMOYTONHHUKA

BBICOTOM.

(kBampata).




Briuucnenue momaznei
CIOKHBIX  Guryp  uepes
pa3buenne Ha YaCTH |
JIOCTPOCHHUE.

[Tnomaan uryp Ha
KJIETYaTOU Oymare.

[Inomanyn mogo0HBIX GUTyp.

Brruncnenune IIOIIAAEH.
3amauyn ¢ TPaKTUYECKUM
COJZIEPKAHUEM. Pemenue

3a7a4 C IIOMOIIBI0 METOJa
BCIIOMOTaTeILHON TUIOIIAIN

BeiBoauTh (QOpPMYIIBI IIIOMIAIN BBITYKIOTO
YeThIPEXYTOJIbHUKA Yepe3 JHArOHAINA U YTOJl
Mexay Humu. HaxomuTs tuiormaau ¢uryp,
n300pakEHHBIX HA  KJeTyaTod Oymare,
HCMOJIL30BaTh pa3OneHre Ha dYacTH W
JIOCTPOCHHUE.

Pa3oupath  npumepbl  HCIIOJIB30BaHUS
BCIIOMOTATEIbHON IUIOIAJAN I PELICHHS
TEOMETPHYECKUX 3a/ad.

HaxomuTs miomam nogo0HbIX Guryp.
Boruncasatb TUTOIIA M Pa3IMYHBIX
MHOTOYTOJIBHBIX (pUTYP.
Pematn 3a7a4u Ha
MTPAKTHUYECKUM COJICPKAHHEM

IUIOIIAAb C

Teopema IIn¢aropa
U HayaJja
Tpuronomerpuu (10
)

Teopema  [ludaropa, eé
JI0Ka3aTeIbCTBO "
npumenenue. OOparHas Teo-
pema Iudaropa.
OmpenencHue
TPUTOHOMETPUUECKUX
(GbyHKIMA  ocTporo
TPUTOHOMETPUUECKHE
COOTHOIICHUSI B
YI'OJIBHOM
OcHoBHOE
TPUTOHOMETPHUYUECKOE

yria,

psIMO-
TPEyTOJIbHUKE.

OsianeBath NMePBUYHBIMH
npeacraBjaeHussMu o6  oOmedt  Teopum
IJI0IIA AN (mepbr), (popmysmpoBaTh
CBOWCTBA TUIOIIA/IU, BBISICHIATh UX HATJISHBIH
CMBICII.

BriBoauTh hopMyITBI IO
napajjienorpaMmma, TpeyrojibHUKA, TPareiuu
n3  GopMyJbl TUIOMIAH MPSIMOYTOJBHUKA
(xBagpara).

BuiBoguTh (GopMyIBI IIIOMAAN BBITYKIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 JUaroHaI U Yrojl
Mexxay HuMd. HaxoauTh mnomaam duryp,

PDIII,
YUUPY




TOXJIECTBO.
CooTtHomeHUs MEXIy
CTOpOHAMHU B
MPSIMOYTOJNBHBIX

TPEYrOJIbHUKAaX C YTIaMu B
45°u 45°;30° u 60°

H300paKEHHBIX ~ HA  KJIETYATOU
HCI0JIL30BATh pa3OueHue
JOCTPOCHHUE.

Pa3oupats  mpuMepbl  HCHOJBH30BaHHS
BCIIOMOTATEIbHOW TUIOMAIU ISl PEIICHHUSI
reoMeTpHYECKHX 3aad.

HaxoauTp mmromaay mogo0HbIX GUryp.
Boruncaats TUTOTIAH Ppa3IUHBIX
MHOTOYTOJIBHBIX QHTYD.

Pemarp  3amaum  Ha  miom@me  C
MPAKTUYECKUM COJIEPHKAHUEM COOTHOIIEHUMN
MEXJIy TPUTOHOMETPUYCCKHUMH (DYHKIIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

I[IpuMeHATH MOyYCHHBIC 3HAHUS U YMCHHS
IIPY PELICHUU IIPAKTUYECKUX 3a/1a4.
3HAKOMHTBCA €  HCTOpHeH
TeOMETPUHU

Oymare,
Ha 4YaCTu H

pa3BuTHA

Yribl B OKPYXKHO-
cTu. Bnimcannbie u
ONMCAaHHbIEC
4eThIPeXyroJbHUKHU.
KacartenabHblie Kk
OKPY’KHOCTH.
Kacanue okpyxHo-
creii (13 Y)

Bnucannble M I€HTpajbHBIE
YIJIBI, yroia MEXTy
KacaTeJbHOW U XOPAOH. YTJIbl
MEXIY XOpAaMH U CEKyIIu-
MU.

Brucannsle u  onucaHHBIE
YEeTBIPEXYTONBHUKH, ux
MIPU3HAKU u CBOICTBA.
IIpumeHeHue 3TUX CBOWCTB

@®opMyJIMpPOBaTh OCHOBHBIE OIpPEICICHUS,
CBSI3aHHBIC C yrJaMH B Kpyre (BIHCAHHBIM
YTOJI, HEHTPAIGHBINA YTOI).

HaxoguTh BIUCAHHBIC YTIIBI, ONMUPAIOIIUECS
Ha OJIHY JIYTY, BBIYUCIASATH YTIIbl C TOMOIIBIO
TEOpPEMbl O BIIMCAHHBIX YIJIaX, TEOPEMBI O
BITUCAHHOM YETHIPEXYTOJILHUKE, TEOPEMBI O
LIEHTPAIBHOM YTJIE.

HccaenoBath, B TOM YHCJIE C TOMOIIBIO

POI,
YUnNn.rPy




npu pelieHuH
TEOMETPUYCCKUX 3a7ad.
Bzaumuoe pacIoaoXeHue
JIByX OKpyxkHocTei. Kacanue
OKpYKHOCTEMN

LUQPOBBIX ~ PECypcoB,  BIHMCAaHHBIE U
OIIMCAHHBIC YETBIPEXYIOJILHUKY, BBIBOAUTH
HX CBOMCTBAa M npusHaku. Hcmouab3oBarThb
STU CBOMCTBA U NPU3HAKU IIPU PELICHUU
3a/1a4

IToBTOpEHue, 0600- [ToBTOpEeHue OCHOBHBIX Pemartn 3agaum Ha noBTopenue, | POIII,
1eHe 3HaHUii (4 1) MOHATHH M METOAOB KYpCOB 7 HIUTIOCTPUPYIOLIKE CBsI3U Mexnay | YUU.PY
u 8 KxmaccoB, OOOOIIEHHE | pa3JIUYHBIMU YAaCTAMU Kypca
3HAHUU
9 kiIace
HasBanme pazgena 20P
OcHOBHBbIE BU/BI 1eSITEIbHOCTH
(Tembl) Kypca OcHoBHOe coJiepkaHue
o0yuyaruuxcs
(4M€J10 4acoB)
Tpuronomerpus. OnpenencHue DopMyIHPOBATH onpenenenusi | POIII,
TeopeMbl KOCUHY- TPUTOHOMETPUYECKHUX TPUTOHOMETpUYECKNX (yHKIMH Tyneix u | YUU.PY

COB H CHHYCOB.
Pemenue
TPeyroJabHUKoB (16
)

¢bynkmmit - yrmo ot 0° o
180°. KocuHyc © CHHYC
OpsSMOro W TYNOTrO  yria.
Teopema xocumyco. (O06006-
mEHHAs) TeopeMa CHHYCOB (C

pannycom OIMCaHHOMU
OKpyXHOCTH). HaxoxneHnue
JUIMH CTOPOH M  BEJIMYMH

YTJIOB TPEYTOJIbHUKOB.
dopmyiia 1011

MIPSIMBIX YTJIOB.
BeiBoauTh TEOpeMy KOCHHYCOB U TEOpeMy
CHUHYCOB (c pamuycom OTIMCAHHOU
OKPYKHOCTH).

Pematp TpeyroiapbHUAKH.

Pemath npakTuyeckue 3aqadu, CBOSIIHECS K
HaXOKJICHUIO PA3JIUYHBIX 3JIEMEHTOB
TpEyTOoIbHHUKA




TpeyrojbHUKa  4epe3  [JBe
CTOPOHLI U YI'OJI MCXKAYy HUMU.
dopmyna TUIOIAAU  YEThI-
pPEXYTOJibHUKA  4Yepe3  €ro
JUAroHalIu M Yrol MExXIy
HUMU.

[IpakTuueckoe mpuMeHeHue
JIOKa3aHHBIX TEOPEM

IIpeoOpa3oBanue [lonsiTne o mnpeoOpa3zoBaHUH OcBanBaTh  moHfATHe  TpeoOpasosanus | POILL,
noxoous. noxo0us. noxo0us. Hccaenosats otHowenue | YUU.PY
Metpuueckne CoOOTBETCTBEHHbIE D3JIEMEHTHI | JIMHEHHBIX 3JIEMEHTOB ¢duryp npu
COOTHOIIIEHHSI B MMOA0OHBIX (DHUTYP. npeoOpa3oBaHUH o 100usI. HaxoanTts
okpy:xkHocTH (10 4) | Teopema o npousBeaeHUN npuMepsl  TOA0OHS B OKpYyXKarouei
OTpE3KOB XOpJI, TEOpEMa O JEHCTBUTEIHHOCTH.
MIPOU3BEICHUH OTPE3KOB BbIBOAUTH METpHUECKHE COOTHOILIEHHUS MEXIY
CEeKYLIMX, TEOpEMa O KBaJpare | OTPEe3KaMM XOpJ, CEKYIIHUX U KacaTelbHbBIX C
kacaTtesbHOU. [IpuMeHeHue B WCIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB U
PELIEHNU TEOMETPUUECKUX HOJOOHBIX TPEYTOJIbHUKOB.
3a1a4 Pemate reomerpuueckue 3a1a4u U 3a7auu U3
peanbHOM KU3HU C UCIIONB30BaHUEM I10100HBIX
TPEYTOJILHUKOB
BexTopsi (12 ) Onpenenenue BEKTOpOB, | Mcmosb30BaTh BEKTOphl Kak HampasieHHsle | POI,
CITOKEHUE 51 pa3HOCTH OTpe3KH, HuccjaenoBarb reomerpudeckuit | YUHU.PY
BEKTOPOB, yMHOXeHue | (mepememieHue) wu  (pusuueckuid  (cuia)
BEKTOpa Ha YHCIIO. CMBICJIbI BEKTOPOB.
Pusnueckuit U | 3HaTh ompefeJeHUs] CYMMBl M Pa3sHOCTH




reoMeTpUYECKU
BEKTOPOB.
Pasnoxenue BekTopa 1o J1Bym
HEKOJJTMHEAPHBIM ~ BEKTOPAM.
Koopaunate! BekTopa.
CkanspHoe IIPOU3BEJCHUE
BEKTOPOB, €ro IPHUMCHEHHE
JUISL  HAXOXJAEHUs JUIMH U
YIJIOB.

Pemenne 3amau ¢ momoluisio
BEKTOPOB.

[IpumeHeHue BEKTOpPOB IS
peuicHud 3a1a4 KUHEMAaTUKU 1
MEXaHUKH

CMBICJI

BCEKTOPOB, YMHOXCEHHs BEKTOpa Ha YHUCIIO,

HCCIea0BaTh r€OMETPUYECKUIA u
(hM3UYECKUI CMBICITBI ATUX OTICPATIHIA.
Pemarn r€OMETPUYECKHE 3aJaun C
HCIIOJIb30BaHUEM BEKTOPOB.

PackiaaabiBaTh BEKTOD no JIBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

Hcnonb3oBarh CKalIsIpHOE NPOU3BEIACHUE
BEKTOPOB, BBIBOJHMTDH €ro  OCHOBHBIC

CBOMCTBA.

BbluncJasiTh CyMMy, PasHOCTh M CKaJISIPHOE
MPOU3BEJAEHUE BEKTOPOB B KOOpAUHATAX.
IlpuMeHATH CKalsipHOE TPOU3BENCHHUE A
HaXO0XJEHUS JJIMH U YTJIOB

JdexapToBbl
KOOPJAHHATHI HA
I10CKOCTH (9 4)

JlexapToBBI KOOPAUHATHI
TOYEK Ha MIIOCKOCTH.
VYpaBHeHue npsAMoil. YriioBoit
KOd(DPUITMEHT, TaHTEHC yTia
HaKJIOHa, MapajljieibHbIC U
HNEPIEHINKYJIIPHBIE MIPSIMBIE.
YpaBHeHue OKPY>KHOCTH.
Haxoxnenue KOOPJAWHAT
TOYEK nepeceveHus
OKPYKHOCTH W TPSIMOA.
Meron KOOpAMHAT  MpHU
pEeIIeHUH  TeOMETPHYECKUX

OcBauBartb TMOHATHE MPSIMOYTOJILHOM
CHUCTEMbl KOOPJMHAT, JEKAPTOBBIX KOOPIUHAT
TOYKH.

BbiBOAUTH ypaBHEHUE psSMON u
OKPY>KHOCTH. BblAeasiTh TOJHBIM KBaapaT
JUIL  HaxOoXJIEHWs LEeHTpa H  paauyca
OKPY>KHOCTH T10 €€ YPaBHEHHUIO.

Pemiatp 3ajaud Ha HaXO0XICHHEC TOUYCK
MEPECCUCHUsI TMPSIMBIX U OKPY>KHOCTEH C
MOMOIIBIO METO/1a KOOPJIUHAT.
Hcnoan3oBaTh CBOMCTBa YIJI0BOTO
kod(duUIMeHTa npsMO NPU PEIIeHUH 3ajad,

PDIII,
YUUPY




3ajad.
Wcnonb3oBanue MEeToa
KOOpJII/IHaT B HpaKTI/I‘-IeCKI/IX
3ajJayax

JUTSL OTIPEICTICHHSI PACTIONIOKEHHUS TIPSIMOiA.
I[puMeHATHL KOOPIWUHATHI TPH  PEIHICHUU
F€OMETPUYECKUX W MPAKTUYECKHUX 3ajad, JJIs
MOCTPOEHUs] ~ MaTeMaTHYecKuX  Mojeneit
peanbHBIX 3a/1a4 («METOA KOOPAUHATY).
IMosb30BaThCH IUISE  TIOCTPOCHUS u
WCCIIeZIOBaHNH H(PPOBBIMU peCcypcami.
3HAKOMHTBCA €  HCTOpPHell  pa3BUTHA
TeOMETPHUHU

IIpaBuibHbIe

MHOTOYTOJbHUKH.
Jdnuna
OKPY’KHOCTH H
oAb Kpyra.
Bbrunciienue mio-
majei (8 u

[TpaBusibHBIE
MHOTOYTOJIbHHKH,
BBIYUCIICHUE HUX D3JIEMEHTOB.
Yucno I u IJIUHA
OKpy>XHOCTH. [[nuHa nyru
OKpYy>kHOCTH. Pajinannas mepa
yria.

[Inomaas xpyra u  ero
3JIEMEHTOB (cexTopa u
CErMeHTa). Brruncnenue
IUIoIIae ¢buryp,
BKJTIOYAIOIINX SJIEMEHTHI
Kpyra

®opMyJIMPOBaThH ONPENEICHUE MPABMIBHBIX
MHOTOYTOJIbHUKOB, HAXOAMTh MX 3JIEMEHTHI.
Ioab3oBaTbCst IIOHSATHEM JUINHBI
OKPYKHOCTH, BBEAEHHBIM C  IOMOIIBIO
[IPaBWIBHBIX MHOTOYTI'OJIbHUKOB, OIpee/siTh
YUCIIO JI, JUIMHY JYTH W pajJlaHHyl0 Mepy
yria.

IIpoBoauTh meEpexox OT paJUuaHHONU Mepbl
yTiia K TpalyCHON 1 Ha000poT.

OmnpenesasiTh mionaas Kpyra.

BeiBoauth (Qopmyaslt (B TpaaycHOW U
paavaHHOW Mepe) A JUIMH AYyT, IJouajaen
CEKTOPOB U CETMEHTOB.

BoruucasTs mwiomany GuUryp, BKIIOYAFOLIMX
3JIEMEHTHI OKPYKHOCTH (KpyTa).

Haxoguth mmomanum B 3amadax peanbHON
KHU3HU

PO1II,
YUU.py




JABukennst IToHsaTHE O IBMXKEHUU Pa3oupats npuMephl, womocTpHupytonte | POIII,
IVIOCKOCTH mockoctu. [TapamienbHbiid MOHATHUS  JIBWKEHHs, LEHTpoB U oceil | YUN.PY
((Re)) MepEeHo0C, MOBOPOT U CUMMETPHH.
cuMmMeTpust. OCH U LEHTpPBI ®opMyJIHpPOBATH oTpesieseHNs
CUMMETPHH. MapajuleJIbHOTO  MIEPEeHoca, IMOBOpOTa W
IIpocrelimue npUMeHEHUs B OCEBOM CUMMETPUU. BBIBOAMTHL UX CBOWCTBA,
pelIeHny 3a1a9 HAXOAMThL HENOJABIXKHBIE Toukn. Haxomaurth
LEHTPl M OCH CHUMMETPUI NPOCTEHIINX
duryp.
IIpuMeHATh, NapajUleNbHBIA  [EPEHOC U
CUMMETPHUIO TIPH PEHICHHH TEeOMETPUYECKUX
3aga4 (pa3dupars NPUMEpBI).
Hcnosb3oBath JUISL MIOCTPOECHUS u
ncciieIoBaHui HU(POBBIE PECYPCHI
IToBTOpEHMUE, IToBTOpEHME OCHOBHBIX OnepupoBats NOHATHAMHU: Qurypa, Touka, | POILL,
00001IEHHE, MOHSITUH U METOZOB KypCOB npsmMas, yroi, MHOTrOyrojibHuk, | YUU.PY
cHCTeMAaTH3aIus 7—9 knaccos, 06001IEHNE U paBHOOEIPEHHBIN ¥ PaBHOCTOPOHHHI
3nanmii’ (7 4) CUCTEMATH3AIsl 3HAHUH. TPEYTOJIbHUKH, MPSAMOYTOJIbHBIN
IIpocreiiime reomeTpuieckue TPEyroJbHHUK, MeIuaHa, OHCCeKTpuca u
(hurypsr 1 ux CcBOJCTBA. BBICOTA TPEYIOJbHHKA, [apaJLICIOrPaMM,

H3mMepenne reoMeTpudecKux
BEJIMYMH.

TpeyrojibHUKH.
[TapannenbHbie u

pOMO, NpPSIMOYTOJBbHUK, KBaJpaT, TPaIlelus;
OKPY’XKHOCTb, KacaTellbHas; paBEHCTBO U
nogobue ¢uryp, TPEyroJbHHUKOB;
MapaJuIeTIbHOCTh M MEPIEeHIUKYIISIPHOCTh




NEPIEHANKYJIISIPHBIE MIPSIMBIE.
OKpY>KHOCTB M KPYT.
I'eomeTpuueckne mocTpoeHHUs.
VYTIbl B OKPY’KHOCTH.
Brnucannble 1 onvicaHHbIe
OKPYKHOCTH
MHOT'OYT'OJIbHHKOB.
[IpsimMast U OKPYIKHOCTb.
YeTbIpEXyroabHHUKH.
Brnucannsle u  onMcaHHBIE
YETBIPEXYTOJIbHUKHN. Teopema
[ludaropa wu Havama TpU-
roHoMeTpun. Pemenne o0mux
TPEYTOJbHUKOB.
[IpaBunbHbIC
MHOTOYTOJIbHUKH.
[IpeoOpa3zoBanms IIIOCKOCTH.
Hewxenus. [logooue.
CummMmerpus.
IIimomans. Beruucienue
miomaneit. [nomann
MoJOOHBIX (UTYp.
JlexapTOBBI KOOPAMHATHI HA
IJIOCKOCTH.
BekTopbl Ha MJIOCKOCTH

MIPSIMBIX, YTOJ MEXKIY MPSMBIMU, CUMMETPHS

OTHOCUTEJIIbHO TOYKH M MPsAMOW; JUIMHA,
paccTosHWe, BeNWYMHA yTJa, IUIONalb,
TIEPUMETP.

HUcnoan3oBars ¢opmyJibl: MepuMerpa U
IJIOIAAN MHOTOYTOJIHHHUKOB, JUTUHBI
OKPY)XKHOCTH W TIUIOmAAd Kpyra, oOBEma

MPSIMOYTOJILHOTO MapauIeICuIe/a.
OnepupoBaTh NOHATHUAMHU: TIPSAMOYTOJIbHAS
CHUCTEMa KOOPJUHAT, BEKTOp; MCHOJb30BATh
OTH TIOHATHUS TSI TIPEICTABICHUS NAaHHBIX U
peuieHus 3aaad, B TOM UHCIE U3 JOPYTUX
y4eOHBIX mpeameToB. Pemath 3amaum Ha
MIOBTOPEHUE OCHOBHBIX IIOHSITUH,
WUTIOCTPAIIAIO CBSI3EH MEXIY pPa3IHIHBIMU
yacTAMU Kypca. BeiOmpats wmerox Ui
pelleHust 3aJ1a4u.

PemaTtp 3aga4u 13 IOBCEIHEBHOM KU3HU




PABOYASA ITPOTPAMMA
YYEEHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA». 7—9 KJIIACChI

LIEJIX U3YYEHUA YUYEBHOI'O KYPCA

B coBpemenHoM 1H(GpPOBOM MHpPE BEpOSTHOCTh U CTaTUCTHKA
npuoOpeTaroT  Bc€  OONBIIYI0 3HAYMMOCTb, KaKk C TOYKH 3pEHHUS
NPaKTHYECKUX TPUIIOKEHHH, TaK U X POJIM B 00pa30BaHUH, HEOOXOAUMOM
KaXIoMy 4deloBeKy. Bo3pacraer umcio mpodeccuii, TpH OBIaICHUN
KOTOpbIMH ~ TpeOyeTcsi xopomiasi 0Oa3oBas TOATOTOBKAa B  001acTu
BEPOSITHOCTH U CTATUCTHKH, Takasl MOATOTOBKA BaXKHA ISl MPOJOJKCHUS
00pa3oBaHus M ISl YCIENTHOHM MPOoQpecCHOHANBHOM Kapbephl.

Kaxplii demoBeK IOCTOSHHO TIPHHMMAeT pEIIeHHs Ha OCHOBE
VMEIOIUXCS Y HeTO JaHHBIX. A 1151 0OOCHOBAaHHOTO TIPHHSTHUS PELICHUS B
YCIOBUSIX HENOCTaTKa MM M30bITKa MHQOpManuu HEOOXOJMMO B TOM
quciae Xopomio CchOPMHPOBAHHOE BEPOSTHOCTHOE M CTAaTHCTHYECKOE
MBIIIICHHE.

VMeHHO TOSTOMY OCTpO BCTajla HEOOXOIUMOCTH COPMHUPOBATH Y
oOyuaronmxcss (PyHKIMOHAIBHY I'PaMOTHOCTh, BKJIFOUAIOIIYI0 B ceOs B
Ka4eCTBE HEOTHEMJIEMOH COCTABIISIIOIICH yMEHHE BOCHPUHUMATH H
KPUTHYECKU aHATU3UPOBATh HH()OPMALHIO, TIPE/ICTABICHHYIO B Pa3IIMYHBIX
(¢opmax, TMOHMMATh BEPOSITHOCTHBI XapakTep MHOTHX peaJbHBIX
IIPOLIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEUIINE BEPOSTHOCTHBIE
pacyérel. 3HAKOMCTBO C OCHOBHBIMH MpHHIMIAMH cOOpa, aHalu3a M
NPE/ICTAaBICHNUS JAHHBIX W3 PA3IMYHBIX cdep JKuU3HM oOmecTBa u
rocynapcrBa mnpuoOmaer oOydaromuyxcss K OOIIECTBEHHBIM HHTEPECaM.
W3yuenne OCHOB KOMOMHATOPHKH pPa3BHBAET HAaBBIKM OpraHU3aINH
nepebopa M TojAcYETa YUCIA BAPUAHTOB, B TOM YHCIE, B MPUKIAIHBIX
3amayax. 3HAKOMCTBO C  OCHOBaMH Teopuu rpadoB  co3maér
MaTeMaTHYeCKui (QyHAaMeHT Jutsl (OPMUPOBAHHS KOMIIETSHIINH B 00JIacTH
uHpopMaTHKK U UUPPOBBIX TexHOJOrui. [loMuMoO 3TOTO, MpH U3YUYEHUH
CTaTUCTUKH M BEPOSTHOCTH OOOTAINAIOTCS IPEJCTABICHUS YYalluXcs O
COBPEMEHHOM KapTHHE MHUpa U METOJlaX €ro UcciemoBaHus, GopMupyeTcs
MMOHUMAHUE POJIM CTATUCTUKM KaK HCTOYHHMKA COIMAJbHO 3HAUYUMOMN
MH(pOPMaIMK 1 3aKJIa/IBIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUSI.

B cooTBeTcTBUM ¢ TaHHBIMH LEJISIMH B CTPYKTYpE MPOTrpaMMbl yueOHOTO
Kypca «BeposTHOCTP W CTAaTHCTHKa» OCHOBHOM IIKOJBI BBIACICHBI



CIeNyIoUMe cojaepxkaTelbHo-MeToauyeckue JmHuu: «lIpeacraBnenue
JaHHBIX MW oOIuxcaTCJibHasd CTaTHCTHKa», «BCpOHTHOCTI)»; «DIEeMEHTHI
KOMOWHATOPUKIY; «BBenenue B Teoputo rpadony.

Copepxanne mmHuu «llpencraBienne MaHHBIX W ONKCATEIbHAS
CTaTUCTUKA» CIY)KUT OCHOBOW IS (OPMHUPOBAHHS HABBIKOB PabOTHI C
uHpopManme: OT  UYTeHMs W HMHTEpHpeTanud  HHGOpMAaIuy,
Npe/ICTaBIICHHON B TaOnuWIax, Ha auarpaMMax u Tpadukax 1o cOopa,
NPEACTABICHNS U aHaJIW3a AAHHBIX C MCIOJIb30BAHUEM CTATHCTUUYECKUX
XapaKTepUCTUK CpPeAHMX W paccemBaHus. Pabortas ¢ JaHHBIMH,
oOyuaromyecss ydaTcs CUUTBIBATh M HHTEPHPETHPOBATH  JaHHbIE,
BBIJIBUIaTh, ApryMEHTUPOBAaTh M KPUTHUKOBATH MPOCTEHINNE TUIIOTE3BI,
pa3MBIIUIATE  Hax  (aKTOpaMH, BBI3BIBAIOIIMMH  HM3MEHYMBOCTh, U
OLICHUBATh UX BIUSHUE HA PACCMAaTPUBAEMbIC BEJIMUUHBI U MPOLECCHI.

WnTynTHBHOE TpENCTaBIE€HUE O CIIydalHOW W3MEHYMBOCTH, HC-
CJIEJIOBAHNE 3aKOHOMEPHOCTEH M TEHACHLIMM CTAHOBHUTCS MOTHBHUPYIOLICH
OCHOBOM JJIsl U3yYEHHUSI TEOPUU BEPOSITHOCTEH. bosbllioe 3HaueHUE 37€Ch
UMEIOT TMPAKTUYECKHUE 3aJaHMsl, B YAaCTHOCTU ONBITHl C KJIACCUYECKUMHU
BCPOATHOCTHBIMU MOJCIIAMU.

[lonsiTvie BEpOSITHOCTH BBOJAWTCS KaK Mepa MpaBaonoo0us ciaydaifHOro
coOprtus. IIpm  wm3ydeHmm Kypca oOydaromecs 3HAKOMSTCA — C
NPOCTEUIIMMU METOAAMH BBIUMCICHUSI BEPOSTHOCTEH B  CIy4aillHBIX
SKCIIEPUMEHTaX C PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMH  HCXOJIaMH,
BEPOATHOCTHBIMU 3aKOHAMM, ITO3BOJIAOINMMU CTaBUThb W PCIIATH Ooiree
CIIOXHBIE 33/1a4d. B Kypc BXOAAT HayanbHbIE MPEACTABICHUS O CIIy4YalHbIX
BEJIMUYMHAX U UX YUCIIOBBIX XapaKTEPUCTHKAX.

Taxke B paMKax 3TOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO 00-
ydaromuxcsa C€ MHOXECTBAMU MW OCHOBHBIMU OII€pallUsIMU  HaJl MHO-
JKECTBAMH, PACCMATPUBAIOTCS IIPUMEPBI IPUMEHEHMSI JUUIsl pELICHUS 3a/1ad,
a TaKXKe KCIIOJIb30BaHUSI B JIPYTHMX MaTEeMaTHYeCKHX Kypcax U Y4eOHBIX
npeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 xmaccax wumsydaercs Kypc «BeposSTHOCT, W CTaTHCTHKA», B
KOTOPBIA BXOJAT pasfensl: «lIpencraBneHue MaHHBIX W OmNHcCaTeIbHAs
CTaTUCTUKAY; «BeposiTHOCTE»; «DneMeHThl KOMOMHATOPUKWY; «BBeneHue
B TCOPUIO rpadoBy.



Ha wu3ydenme maHHOro Kypca OTBOAUT | y4eOHBI 4yac B HEIENIO B
TEUYCHUE KAXKJIO0r0 rojia o0yueHus, Bcero 102 yueOHbIX daca.

1.COAEP’)KAHUE YYEBHOI'O KYPCA
(MO TOJAM OBYYEHHSA)

7 KJacce

[IpencraBnenne MmaHHBIX B BHAE TaONWI, AWarpamMM, TpaduKOB.
3amonHeHUe TaONWIl, YTEHWE U IOCTPOCHUE AuarpaMM (CTOJIOUKOBBIX
(cronbyaTeix) M KpyroBbix). UTeHHe TpauKOB pealbHBIX MPOIECCOB.
W3pnieuenue wHpOpMAMKM W3 JUarpaMM M TaOJIMI, HCIIOJIb30BaHUE U
WHTEPIPETaIs TaHHBIX.

OnucarenpHass CTAaTUCTHKA: CpeaHee apu(METHYECKOoe, MeIuaHa,
pa3Max, HauOoJbIllee ¥ HAMMEHBIIICE 3HAUCHUST HA00Pa YUCIIOBBIX JIAHHBIX.
IIpumeps! cy4yailHONM M3MEHUYNBOCTH.

CiryqaifHBIN 3KCIIEpUMEHT (OTBIT) U CiIydaitHoe coObITHe. BeposTHOCTh
1 yactoTa. Poib MaOBEpOSITHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHIA B
npupoge u B oOmecrBe. MoHeTa W WrpaibHas KOCTh B TEOPUHU
BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmHbl. Yncino pédep u cymMapHas
cTerieHb BepmwH. llpencraBneHuwe o cBs3HOCTH Tpada. llemw u IUKITBL
[Iytu B rpadax. O6xox rpada (3iinepoB nyTh). Pemenne 3axau ¢ momMomipto

rpados.

8 KJacc

MHOXeCTBO, 3JE€MEHT MHOXECTBa, MOAMHOXecTBo. Omepannu Haxg
MHOXECTBaMHU: 00BeauHeHne, nepecedeHue. CBOWCTBAa omeparuii Haj
MHOKECTBAaMM: TEPEMECTUTENBHOE, COYETaTENbHOE, PACIPEAEIUTENBHOE,
BKIfoueHus. Mcnons3oBanue rpad)uuaeckoro mpeAcTaBlieHHs MHOXKECTB JUIs
OTIMCAHUS PEANbHBIX TMPOIIECCOB U ABJICHUH, TIPH PEIICHUH 3a1ad.

M3mepenue pacceuBaHud JlaHHbIX. Jlucmepcusi W CTaHJApPTHOE
OTKJIOHCHHUE YNCIIOBBIX Ha00OpoB. Jluarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS ciaydaiHoOTO ombiTa. CiydaifHble COOBITHSL.
BepositHocTH coOBITHIA. OTBITEI ¢ PAaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU
cooprTusiMu.  CoryuaiiHelii BEIOOp. CBSI3b MEXKIY MAaJOBEPOSITHBIMUA U
MIPaKTHUYECKHU JIOCTOBEPHBIMH COOBITHSIMHU B TIPUPO/IE, OOIIECTBE U HAYKE.

JepeBo. CBoiicTBa NepeBbEB: €IUHCTBEHHOCTb MYTH, CYIIECTBOBaHHE



BUCSYEH BEpIIMHBI, CBS3b MEXIY YHCIOM BEpIIMH M 4YHCIOM pEDep.
[IpaBuno ymuoxxeHus. Pemenne 3anau ¢ momonipto rpagos.
[IpotuBononoxuele coObiTus. [uarpamma Oiinepa. OObequHEHHE U
nepecedeHne coObTHil. HecoBmecTHBIE coOBITHA. DopMmylia CIOKEHUS
BEpOSITHOCTEH.  YCJIOBHasE  BEpPOSTHOCTh.  [IpaBUIO  yMHOKEHHS.
HeszaBucumeie coObiTus. Pemenne 3agay Ha HaXOKICHUE BEPOSATHOCTEH C
MTOMOIIIBIO JIEPEBa CIIyIaHOTO IKCIIEPUMEHTA, THarpamMm Jiuepa.

9 KJ1acc

IIpencraBnenne maHHBIX B BHAE TaONWI, AWarpaMM, TpaduKoB,
WHTEpIpeTanusl JTaHHbIX. UTeHWe © TOCTpOeHHWE Ta0NHIl, Juarpamw,
rpauKOB MO peabHBIM JaHHBIM.

IlepectanoBku u  (dakropuai. CodeTaHduss M YHUCIO COYCTAHHM.
Tpeyronpuuk Ilackans. Pemenue 3amad ¢ UCHOJIB30BAHUEM  KOM-
OMHATOPUKU.

I'eomeTpuyeckast BeposiTHOCTh. CitydaitHbIi BBIOOp TOYKHU M3 (PUTYPBI HA
TUIOCKOCTH, M3 OTPE3Ka M U3 TyT'H OKPY>KHOCTH.

Hcnbiranue. Yenex u Heynada. Cepusi MCIBITAHUNA 10 TIEPBOTO ycliexa.
Cepus ucnbiTannii bepHyim. BeposTHOCTH COOBITHI B CEpUM UCTIBITAHHMA
bepuymm.

CrnyuaiiHasg BenwuuMHA | pacrpeneneHde BeposTHocteil. [Ipumepsr
MAaTEMaTHUYECKOTO OXHUAAHUSA KaK TEOPETUUYECKOr0 CPEAHEro 3HAYCHUS
BEIMYMHBI. MaTeMaTuyecKoe OXUIAHUE M JUCHEPCHsl CIydalHOU
BETTUUMHBI «YUCJIO YCIEXOB B CEPUH UCTILITAaHUN bepHy .

ITonsiTne o 3akoHe OONBIIMX dYHCEN. VI3MepeHue BepOsSTHOCTEH C
MTOMOIIbIO 9acTOT. Pomb 1 3HaUeHWe 3aK0HA OONBIINX YHCEN B MIPHUPOJIE U
oOmiecTBe.

2 IUTAHUPYEMBIE TIPEAMETHBIE PE3YJIBTATBI OCBOEHHSA PABOYEH
MTPOI'PAMMBI KYPCA (I10 TOJAM OBYYEHUS)

[IpenmeTHble pe3ynbTaTel OCBOEHUS Kypca «BeposTHOCTh M cTa-
TUCTHKa» B 7—9 Kiaccax XapaKkTepHU3yIOTCA CIEAYIONUMH YMEHHUSIMH.

7 KJacc

= Yurarte uH(OpMAIMIO, NPEACTABICHHYIO B TabJIMIAX, HA JUarpaMMax;
NPEJCTAaBIATh JIaHHBIE B BHJE TaONUI, CTPOUTH JHArpamMMBbl

(cronbuKoBBIE (CTOMOUATHIC) I KPYTOBBIC) 10 MACCUBAM 3HAYCHUIA.



OnucelBaTh W WHTEPIPETUPOBATh peajbHbIC YHCIOBBIC JaHHBIC,
MIpeJCTaBIICHHBIE B TA0INIIAX, HA TUarpaMmax, rpapukax.
Hcnonp30BaTh 411 ONMUCAHUS JAHHBIX CTATUCTUYCCKUE XapaKTSPUCTHUKU:
cpemHee apu(MeTHdeckoe, MeanaHa, HauOoJbIllee W HaWMEHBIIee
3HaYEHUsI, pa3Max.

Nmets mpencrapiieHre O CiiydyalHOM M3MEHUMBOCTH Ha MpUMeEpax IIeH,
(bM3MYECKUX ~ BENWYHMH, AHTPOIIOMETPUYECKHUX  JAaHHBIX; HMETh
MPEICTaBICHUE O CTATUCTUIECKON YCTOMUNBOCTH.

Kjacc

UzBnekaTs u ipeoOpa3oBeIBaTh HH()OPMALINIO, TIPEACTABICHHYIO B BHIIE
TaOIUI, auarpaMm, rpadyKoB; TPEJCTaBIATh JaHHBIE B BUIE TaOJUII,
JUarpaMm, TpauKoB.

OnwuceiBaTh JIaHHBIE C IIOMOIIBIO CTATHCTHYECKUX ITOKa3aTesiei:
CpemHMX 3HAYCHWH © Mep paccenBaHms (pa3Max, IHUCIEPCHS |
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTs 49acTOTBI YHCIIOBBIX 3HAYEHHM M YACTOTHI COOBLITHIH, B TOM
YUCJIE TI0 PEe3yJIbTaTaM U3MEPEHUIN 1 HAOJIOICHHIA.

Haxonute BepoOSTHOCTH CIlydallHBIX COOBITMH B OMBITaX, 3Has
BEPOATHOCTH D3JIEMEHTAapHBIX COOBITHH, B TOM YHCJIE€ B OIBITaX C
PaBHOBO3MOHBIMH 3JICMEHTAPHBIMUA COOBITHUSMHU.

Hcnonp3oBaTh Tpadudeckue MOACIH: JEPEBO CIyYalHOTO DKCITe-
pUMEHTa, TharpaMMbl DUjepa, YUCIIOBas IpsMast.

OnepupoBaTth NOHATHSAMH: MHOXECTBO, IOJAMHOKECTBO; BBIIIOIHITh
omepalMM  HaJ ~ MHOXECTBamMH:  OOBCJAMHEHHE,  IEPECEUYCHUE;
MEPEUYHNCIIATE 3JICMEHTBI MHOXKCECTB,; IPUMCHATH CBOMCTBAa MHOJKECTB.
Hcnonp3oBath rpadudeckoe mpeacTaBlIeHHe MHOXKECTB U CBSI3EH MEXITY
HUMU JJI51 OTIMCAaHUs MPOLIECCOB U SBJICHUN, B TOM YHCIIE MPU PELICHUU
3a/1a4 U3 JPYrux y4eOHBIX MPEJAMETOB H KyPCOB.

KJ1acc

WzBnekats m mpeoOpa3oBeIBaTh HMH(POPMANHNIO, TPEACTABICHHYIO B
pa3IMyYHBIX HMCTOYHWKAaX B BHJe TaONMMI, auarpamM, TrpaduKos;
MIPEJCTABIIATH IaHHBIC B BUJIC TAOJUII, TUarpaMm, rpaduKoB.

Pemate 3amaum opraHW30BaHHBEIM IEpPeOOPOM BApPHAHTOB, a TaKXKE C
WCTIOJIb30BaHNEM KOMOWHATOPHBIX MTPABHII H METOJIOB.

Ucnonb3oBaTh onucarenbHble XapaKTEPUCTUKU AJIS MACCUBOB UHCIOBBIX



JAaHHBIX, B TOM YHCJE CPEAHNE 3HAUCHUS U MEPHI PACCEUBAHU.

» Haxonuth 4acToThl 3HAYCHWH M YACTOTHI COOBITHS, B TOM YHUCIIE
MOJIB3YSICHh Pe3yIbTaTaMu MPOBEACHHBIX H3MEPEHHUA U HAOIOACHUH.

» Haxoawuth BepOSTHOCTH CIIy9alHBIX COOBITHH B M3YyYCHHBIX ONBITaX, B
TOM 4YHUCJIE€ B ONbITAX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUSAMHU, B CEpUAX HCHBITAHWA JO TIEPBOTO YyCIeXa, B CEPHUAX
ucnbeiTanuii bepuyu.

= VIMeTp mpencraBiieHME O CIly4ailHOW BEJIWYMHE U O pacupeeieHUun
BEPOSITHOCTEN.

» lIMeTh mpencraBieHue O 3aKOHE OOJIBIIMX YHMCEN KakK O MPOsBICHUU
3aKOHOMEPHOCTH B CITy4aifHOH M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIUX
qrces B IPUPOJIe U 0OIIEeCTBeE.



3.TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA (IIO TOXAM OBYYEHMUS)

7 kaacce (He menee 34 u)

HaszBanue 30P
XapakTepuCTHKA JIeSITeILHOCTH
pa3nesia (TeMbl) OcHoBHOe coepkaHue
o0y4Jarouxcst
(4MCII0 YacoB)
IlpencraBiienne [IpencraBnenue nOaHHBIX B TaOJH- OcBauBatb cnocod0bl mpencrasiueHus | POII,
JaHHBIX (7 4) nax. IlpakTuueckue BBIYMCICHUS IO CTATUCTUYECKUX MOAHHBIX W 4YHCIOBBIX | YUU.PY
TaOMMYHBIM JaHHBIM. VI3BJCUEeHHME W | MAcCCHBOB C IOMOINBIO Ta0mHI U
WHTepHpeTanys TaOJMYHBIX JaHHBIX. | JAHarpaMM C HCIOJh30BAaHHEM aKTyallb-
[MpakTrueckas padora « TaOmuUIBD. HBIX u BaXKHBIX JTAHHBIX
I'padmaeckoe npencraBneHne qTaHHBIX (memorpaduueckue JTaHHEBIE,
B BUJIC KPYTOBBIX, CTOJOMKOBBIX MPOW3BOACTBO  MPOMBIIUIEHHOW U
(cTonbuaTeix) auarpamm. UteHue u CEJIbCKOX03SIHCTBCHHOM TIPOIYKITHH,
nocTpoeHue nuarpamm. [Ipumepsr OOIIECTBEHHBIC U MPUPOIHBIC SIBJICHUS ).
JeMorpaUIecKux qrarpaMm. N3yuath MeTOABI pabOTHI C TAOTMIHBIMHU
[pakTrueckas padora «/luarpamMmbl U TpaUueCKUMU TPECTABICHUSIMH
JTAHHBIX C TIOMOIIBIO U POBBIX PECYPCOB
B X0JI¢ TIPaKTHYEeCKHUX padoT
OnucarenbHas Yucnosbie Habopbl. CpenHee apud- OcBauBathb TIOHATHSA: guciosoi | POIL,
cratucTuka (8 u) METHYECKOE. Habop, Mepa IeHTpaJbHOH TeHmeHnnu | YUU.PY

MenuaHa  YHCIOBOTO Habopa.
VY cTONYUBOCTh METUAHBI.
[Mpaktuueckass pabora «Cpennue
3HAYCHU.

HauOouibliiee ¥ HAaMMEHBIIICE 3HAYCHUSI

(Mepa 1eHTpa), B TOM YHUCJIE CpeaHEe
apudMeTHIecKoe, MeIana.
OnuceIBaTh CTaTUCTUYECKHE JAHHBIC C
ITOMOIIBIO CPEIHEro apu(PMETHIECKOTO
U Meauadnl. Pemate 3amaun.




YUCIIOBOTO Habopa. Pazmax

H3yuyaTth cBOlicTBa CpeAHUX, B TOM
YHCIIe C MOMOIIBIO IM(POBBIX PECYPCOB, B
X0JIe IPAaKTHIECKHUX padoT.
OcBanBaTh NOHATHSI: HauOoOJbIIEe W
HauMEHbIICE  3HAUEHWs  YUCIIOBOTO
MaccuBa, pazMax.
PemaTh 3aga4yu Ha BEIOOpP criocoOa
OTMCAHUS 1aHHBIX B COOTBETCTBUH C
HPUPOAOH NAaHHBIX U LEISIMU

MCCIIeIOBAHUs
Cayuaiinas CrnyuyaiiHas M3MEHYMBOCTH (TpuUMe- OcBauBathb TOHATHSA: yactoTa | POII,
U3MEHYHMBOCTH pbI). YacTtoTra 3HAYEHWH B MacCHBE 3HAYEHUH B MacCHUBe JNaHHbIx, | YUU.PY

((Re))] nanneiX. [pynmuposka. ['mcrorpaM- |  rpynmupoBKa JaHHBIX, THCTOIPaMMa.

MBI Crtpouthb u aHAJIM3MPOBATH
[Ipaktuueckass padorta «CnydvaiiHas | T'HCTOIPaMMBbl, HOAOUPATDH TTOAXOISIIINA
N3MEHYUBOCTH)» hiar rpynnupoBKH.
OcBanBaThb rpaduuecKue
[IPEACTaBICHUS pa3HbIX BUJIOB
CllyyaiiHOW M3MEHYMBOCTH, B TOM YHCIE
C IOMOLIbI0 IM(POBBIX PECYpPCcOB, B
X0JIe MPAaKTHYECKOH PabOThI
BBenenue B I'pad, Bepumnua, pebpo. IIpencras- OcBanBaTh moHsTHsi: rpad, BepmmHa | POIII,
Teopuio rpados (4 JICHHE 3aj7laud C IOMOIIbI0 rpada. rpada, pedpo rpada, creneHs | YUU.PY

)

CreneHb (BaJIGHTHOCTH) BEPILUUHEI.
Uwucmo pébep n cymMMapHas CTEICHb
BepuH. Ilens u nuki. Ilyts B rpa-

(BaJIGHTHOCTD BEPIIUHBI), LIETh U [HKJL.
OcBauBaTh MOHATHS: TyTh B Tpade,
3iIIEepOB yTh, 00x0/1 rpada,




¢de. IlpencraBieHne O CBSI3HOCTH
rpadpa. OO0xom rpada (dinepor
myTh). [IpencraBnenue 06 opueHTH-
pOBaHHBIX Tpagax

OPHEHTUPOBAHHBIN rpad.

Pemats 3aa4um Ha TOWCK CYyMMBI
creneHeld BepmH rpada, Ha TIOHCK
o0xona rpada, Ha TMOWCK MyTeld B
OPHUECHTHPOBAHHBIX Tpadax.

OcBauBathb CnocoObI TPE/ICTABICHUS
3aay M3 Kypca aireOpbl, reOMETpHH,
TEOpuH BEPOSATHOCTEH, JIPYTHX
MPEAMETOB € MOMOIIBIO TpadoB (KapThl,
CXEMBl, IEKTPHUIECKUE IeTTH,
(yHKIMOHAIBHBIE  COOTBETCTBHSA) Ha
npuMepax

BeposiTHOCTB U
4acToTa
cJIy4aiHoro
co0biTHs (4 4)

Ciy4daiiHblii ONOBIT W  ciay4dailHOE
coObiTHe. BeposTHOCTH M dacToTa
coObiTrsA. Ponp MamoBepOSTHBIX |
MPaKTUYECKH JIOCTOBEPHBIX COOBI-
THHA B Tipupojae U B oOmiectBe. Mo-
HEeTa W WrpajbHasi KOCTb B TEOPUH
BEPOATHOCTEH.
[lpaktuueckass pabota
BBITIAJICHUS OPIIay

«Yacrora

OcBauBarb HOHATHUSI:  CIlyYailHbIN
OTIBIT u cirydaitHoe coObITHE,
MAQJIOBEPOSTHOE U TMPAKTHIECKU JI0-
CTOBEpHOE COOBITHE.

N3yuaTh 3HAYUMOCTH MAalIOBEPOSITHBIX
COOBITUH B TIpUPOJEC U OOIIeCTBE Ha

BaYKHBIX mpuMepax (aBapuu,
HECYaCTHBIC cltydau, 3aIuTa
MepcoHaNbHOM HMH(GOpPMAIIUK, Iepenavya
JIAHHBIX ).

H3zyuarb poJib KJTACCHYECKUX
BEPOSTHOCTHBIX ~ Mojeieil  (MOHeTa,

WrpaibHas KOCTb) B TEOPHH BEpO-
SITHOCTEN.

Po1II,
YUn.py




Habuaropate u  u3y4yaTb  4acToTy
COOBITHH B MPOCTHIX IKCIIEPUMEHTAaX, B
TOM YHCIE C TIOMOILIBIO HUPPOBBIX
pecypcoB, B X0/I€ IPAKTUYECKOH paboThl

O06001menne, KOH- [IpencraBnenue nanapix. Ommca- | IloBTOpPATH M3yYeHHOe u | POIL,
TPOJb (5 4) TeJIbHAsl CTAaTUCTUKA. BeposATHOCTH | BBICTPaAMBATh CUCTEMY 3HAHUU. YUnu.py
CIIy4aitHOTO COOBITHS Pemiate 3agauym Ha mpeacTaBicHUE U
ONMHCaHWE  JAHHBIX C  IIOMOIIBIO
N3yYEHHBIX XapaKTEePHUCTHK.
OOcy:kgaTh  HpUMepbI  CIyYallHBIX
COOBITHH, MaJIOBEPOSTHBIX u
MPaKTUYECKH JOCTOBEPHBIX CITy4YaiftHBIX
COOBITHH, UX POJH B TPUPOJIE U JKU3HU
YeJI0BeKa
8 KJmacc
HasBanmne 20P
XapaKkTepuCTHKA /1esiTeJbHOCTH
paszesia (TeMbl) OcHoBHOe cofiep:kaHue
o0y4yaromuxcsi
(4MEJI0 4acoB)
ToBTOpEHHe Tpencrapnenue fanHbx. Onucatenbhas | 11OBTOPATE msysenoe  u | PO,
Kypca cratuctuka. Ciyyaiinas wusmeHumBocTh. | BPICTPAMBATE CHCTCMY SHAHHM. Yan.py
7 xracea Cpe;IHHe YHCIIOBOTO HAGOPA. PemaTh 3a1aun Ha mpeaCTaBiICHHUE
4 4) Cryuaiinble cobbiTusi. BepostHocTH 1 M OIMCaHNC NaHHBIX C IIOMOIIBIO

gacToThl. Kitaccuueckue moenn TCOpHHU

BepOHTHOCTeﬁZ MOHETAa 1 UurpajibHas KOCTb

N3YyUYCHHBIX XapPaKTCPUCTHK.
Pematnb 3aJlavuu Ha IMpCACTaBJIICHUC
I'pyHOIMpOBaHHBIX JAaHHBIX )41




OIMCAaHUE CJIy4YalHOM HW3MEHYUBO-

CTH.
PemaTh 3agauu Ha onpeelcHUE
YacTOTHI CITyYaiHBIX COOBITHH,
o0CyXIeHH1e IPUMEPOB CIIydaiHBIX
COOBITHIA, MATIOBEPOSITHBIX U
MIPAKTUYECKU TOCTOBEPHBIX
CIIy4aiHBIX COOBITUI, NX PONHU B
MIPUPOJIE U JKU3HU YEIOBEKa

OnucarenbHasn Otkironenwst. J{ucnepcus 9ucioBoro OcBauBaTh moHATHSI: quctepcus u | POIL,
CTATHCTHUKA. HaOopa. CTaHgapTHOE OTKIIOHEHHUE CTaHJapTHOE OTKJIOHEHue, | YUN.PY
PacceuBanue YUCIIOBOT'O Habopa. JlmarpamMmeI KCIIOJIb30BaTh ATH XapaKTEPUCTUKHU
JaHHBIX (4 4) pacceuBaHus TSt OTIHCAHUS pacceuBaHus
JIaHHBIX.
BriaBurars THIOTE3bI 00
OTCYTCTBUU WJIM HAJIIMYUM CBSI3U IO
JuarpaMMaM paccerBaHusl.
CTpouth IuarpaMMbl pacCeUBaHUS
110 UMEIOIITUMCS IaHHBIM, B TOM YHCIIe
C TTOMOIIBI0 KOMITBIOTEPA
MHozkecTBa (4 1) | MHOXXECTBO, TOAMHOXECTBO. Orepartuu OcBauBaTb NOHATHSI: MHOXKecTBO, | POIII,
HaJ{ MHOXKECTBAMU: 00bEINHEHNE, 3JIEMEHT MHOXecTBa, | YUU.PY
nepeceueHure, TOMOTHCHHUE. ITOIMHOECTBO.
CaoiicTBa omepanuil HaJl MHOKECTBAMHU: BoinosHaTs onepauuu HaJ
MEePEMECTUTENBHOE, codeTaTebHOE, MHOKECTBaMHU: o0BeIMHEHNE,

pacrpeacmTCIbHOC, BKIIFOUCHU.

nepeccucHue, 10MMOJIHCHUEC.




I'paduueckoe npecTaBiIeHUE MHOKECTB

HUcnoan3oBars CBOMCTBa:
MIEPEMECTUTEIBHOE, COUYETATEIILHOE,
pacmpeneuTeIbHOe,  BKITFOUCHHUS.
HUcnosb3oBath rpadudeckoe
MPEJCTaBIIeHHEe  MHOXKECTB  TIpHU
OTIMCAHUM PEAIbHBIX TPOIECCOB U
SBIICHUH, TPHU pEIICHUH 3a7ad U3
JIPYTUX Y4Y4eOHBIX TPEAMETOB U

KypcoB
Bepo”uTHOCT" Onemenrapueie  coObitusi.  CryyvaiiHble Ocsansatsb TTOHSTHS: POIII,
CIYyYaHHOI O COBBITHS Braronpustctsytomue | O’1€MEHTapHOE cobObITHE, ciydaiiHoe | YUU.PY
coObITHs (6 1) SleMeHTapHbe CoOHITHS. BeposTHOCTH coObITHE KaK COBOKYITHOCTb

COOBITHIL. OMBITH ¢ PABHOBO3MOMKHBIMH |  O/1ATONIPHATCTBYIOUINX

3JIEMEHTAPHBIMU

coObrTrsiMu. CiryqaiiHBIA BBIOOP.
[paktuaeckas pabota « OMBITHI C
PaBHOBO3MO>KHBIMH JIEMEHTAPHBIMHU
COOBITUAMIY

AJIEMEHTApPHBIX COOBITHII, pABHOBO3-
MOJKHBIE JIEMEHTapHBIEC COOBITHSI.
Pemiate 3agauM Ha BBIYNCICHHE
BEPOSITHOCTEH COOBITHI iy
BEPOATHOCTSM JJIEMEHTAapPHBIX
COOBITHH CITy4allHOTO OTIBITA.
Pemiate 3agauM Ha BBIYNCICHHE
BEPOSITHOCTEH COOBITHH B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAap-
HBIMH COOBITHSIMH, B TOM YHCIE C
MTOMOILBIO KOMIIBIOTEPA.
IIpoBomnTh W HM3y4YaThb ONBITHI C
PaBHOBO3MOKHBIMH




JJIEMEHTAPHBIMH  COOBITHAMH  (C
HCIOJIB30BAHUCM MOHET, UI'PAJIbHBIX
KOCTeH, JAPYTrux Mojeiel) B Xoje
NPaKTHYECKOU paboThHI

BBenenue B Jlepeso.  CBoiicTBa  JepeBa:  euH- OcBanBaTh noHsiTUsi: AepeBo kak | POIII,
Teopuio rpagos CTBEHHOCTh nyTH, CYIIECTBOBAHHE rpad Oe3 1uKia, BUcsYas BepmmHa | YUU.PY
() BHCSHCH BEPIIMHEI, CBA3b MKy unciom | CWMCT), BETBb  JepeBa, MyTb B
BepuMH M unciaoM péGep. [lpasumo | ACPCBE, AMAMETP ACpCBA.
YMHOKEHHS HN3yuyars CBOMCTBA  JcpeBa:
CYIIECTBOBAHUE BUCSUYCH BEpPIIMHBI,
€IMHCTBEHHOCTB ITyTH MEXKIY JIBYMs
BEPIIMHAMH, CBSI3b MEKIY UYHUCIOM
BEPIIUH U YrciioM pEodep.
Pemath 3agaum  Ha TIOMCK U
nepeuncieHue IMyTed B JEpeBe,
OTpeJieNieHHe YHCIIa BEPIIMH WIIN
pébep B amepeBe, 00Xx0J OMHAPHOIO
JepeBa, B TOM  4YHCIE  C
NPUMEHEHHEM MPABUIIA YMHOKCHUSI
CayuaiiHble TTpoTHBOMONOKHOE cobbITHe. JlHarpamMva OcBauBaTth moOHATHA: B3aumHO | POIII,
coobITHS (8 1) Diinepa. OGbeIMHEHWE W TepeceueH e TIPOTHUBOIIOJIOKHBIC cobprtus, | YUU.PY
cobbrtuit.  HecoBmecTHbie  coObiTms. | OUCPallun Hax COOBITHAMH,
dopmyna  CIOXKEHHS  BEPOSITHOCTEH. o61;eg11/1111er1e . nepecetcHne
[IpaBUaO  yMHOXKEHHMS  BEpPOATHOCTEIN. CO(EHTHH’ auarpamma - Diinepa
VenosHas BepositHocTs. Hesasnenmpie | (O71€pa—BenHa),  cosmectHbIe 1

HECOBMECTHBIE COOBITHS.




coopiTus. IlpeacTaBienne ciaydaitHOTO
DKCIIEPUMEHTA B BUJC JIepeBa

H3yyaTh TeopeMbl O BEPOSTHOCTH

00beUHEHNS TIBYX COOBITHI
(popMymBI  CITIOKEHHSI  BEpPOSITHO-
creit).

Pemates 3amaum, B TOM YHCIC
TEKCTOBBIC 3a/1a4d Ha OIpPEJICICHHE
BEpOSTHOCTEH  OOBCOWHEHUS W
MepeceveHuss COOBITUH C ITOMOIIBIO

YUCIIOBOM  MpSAMOM,  JuUarpamm
Oiinepa, (OpPMyNbl CIOXKEHUS Be-
pOSITHOCTEH.

OcBauBaTh TOHATHA: [PABUIIO
YMHOKEHHUS BEPOSITHOCTEH,
yCIIOBHas BEPOSATHOCT,

HE3aBUCUMBIE  COOBITHS  JIEPEBO
CIIy4aifHOT'O OIBITA.

H3yuath cBoiicTBa (OmpenesneHus)
HE3aBHCUMBIX COOBITHH.

Pemate 3a5a4mM Ha omnpeneseHue U
UCTIOJIb30BaHHE HE3aBUCUMBIX
COOBITHH.

Pemare 3amaum  Ha  TOHCK
BEPOSITHOCTEH, B TOM  YHCIE
YCIOBHBIX, C  HCIHOJb30BaHHEM
JIepeBa CIIy4ailHOTO OIbITa

O000menne,

Hpe,I[CTaBJ'ICHI/IG JaHHBIX. OnucarenabHas

IHoBTOpPSATH HU3y4YEHHOE 51

PDIII,




KOHTPOJIb (4 1)

CTaTHCTHKA.
CIIy4ailHOrO
KOMOHMHATOPUKHN

I'padsr
COOBITHS.

BepositHoCTh
DJIEMEHTBI

BBICTPpauBaATb CUCTEMY 3HAHHM.
Pemartnb 3aJavuM Ha NIpPEACTaBJICHUEC
N OIIMCaHHUEC JaHHBIX C TIOMOIIBIO

M3yUYCHHBIX XapaKTePUCTHK.
Pemate 3agaum Cc TnpUMEHEHHEM
rpagos.

Pemiats 3asaum Ha HaxoOXAEHHUE
BEPOSITHOCTH CIIyYalHOTO COOBITHS
[0 BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B ONBITax C
PaBHOBO3MO>KHBIMHU
3JIEMEHTapHBIMHU COOBITHSIMU.
Pemath 3amauyM Ha HaXOXICHHE
BEpOSITHOCTEH  OOBEOWMHEHUS U
nepeceveHns: COOBITHIA, B TOM YHUCIIE
HE3aBUCUMBIX, C HCIIOJIb30BAaHUEM
rpaMUecKuxX  TPEJACTaBICHUH H
JiepeBa CIIy4aifHOTO OIIbITa.

Pemath 3agaum Ha mepednciIeHue
KOMOMHAIMH (Yncia mepecTaHOBOK,
qycia COYeTaHWil), Ha HaXOXKICHHE
BEpOATHOCTEN cOOBITHI c
NpUMEHEHHEM KOMOWHATOPUKH, B
TOM 4YHCJIE C HCHOJb30BAaHUEM
TpeyrosnbHuKa ITackais

YUn.py




9 kJacc

Ha3zBanmue pa3ziena
(Tembl) (4YucI0
4acoB)

OcHoBHOe cojiepkanue

XapakTepucTHKA JIesITeJIbHOCTH
o0yuaromuxcs

30P

IloBTOpPEHME
Kypca

8 kiacca
(44)

[pencrabnenue nanubix. Onuca-
TeNbHas cratucThka. Onepanun
Haz coOblTuaMuU. HezaBucumMocTs
COOBITUH

[oBTOPSITH WM3YYCHHOC W BBHICTPAUBATH
CUCTEeMY 3HaHUH.
Pemiate 3amaum Ha TpeJACTaBICHHE U
OTIMCaHUEe JTAaHHBIX.
Pematp  3amaum Ha ~ HaxXOXJCHHUC
BEpOATHOCTEH 00BeTMHEHHS u
MepecevyeHuss COOBITHI, B TOM 4YHCIIE
HE3aBUCUMBIX, c WCTIOJIh30BAaHUEM
rpa@UYecKuX TPEJCTABICHUN H JiepeBa
CIIy4alHOTO OTIBITA.
Pematp 3agaum Ha niepeyuciIcHUE
KOMOWHAITMH (4rcia MepecTaHOBOK, YHCTIa
COUYETaHUl), HA HAXOXKJEHHE BEPOSATHOCTEH
COOBITHII C IPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCIIE C UCTIOJIb30BAaHUEM TPEYTOJIbHHUKA
ITackass

PO1II,
YUUN.py

JjIeMeHThbI KOMOM-
HaTopuku (4 4)

Komb6uraTopHOE MpaBUiIO0 yMHOXKeE-
Hus. [lepecranoBku. dakTopuan.
CoueraHus 1 9UCIIO COUETAHNN.
Tpeyronsuuk [lackans. [Ipaktuue-
ckast paborta «Brraucienne BeposiT-
HOCTEM C MCIO0JIb30BaHNEM KOMOH-

OcBauBaTh MNOHATUS: KOMOWHATOPHOE
NPpaBUIO  YMHOXXEHMS,  YIOOPSAOYEHHAS
mapa, TpOWKa OOBEKTOB, IIEPECTaHOBKA,
(dakropuan 4ucia, COYETAHWE, YHUCIIO
coyeTaHui, TpeyroiabHuk [lackans.

Pemiate  3agaum = HA  mepeuMcICHUE

PoI,
YUn.py




HATOPHBIX (PYHKIHMI SJIEKTPOHHBIX
TA0IULY

YHOPSAAOYCHHBIX Tap, TPOEK, IepeUrcIeHne
[IEPECTAHOBOK W COYETAaHUW DJIEMEHTOB
Pa3IMYHBIX MHOYKECTB.

PemaTh 3aga4n Ha IpUMEHEHUE YKCTa

codeTaHuii B anredpe (Cokpaménnoe

yYMHOXXeHHe, OnHoM HproTona)

Pematpb, npuMeHsist KOMOWHATOPHKY,

3aJaud Ha BBIYHCIICHUE BEPOSITHOCTEH, B TOM

YHUCIIE C TOMOIIBIO SJIEKTPOHHBIX TaOIHI] B

X0Ji€ MPAKTUIECKOH pabOThI

I'eomerpuueckasi | ['eomerpudeckas BEpOSITHOCTD. OcBauBath moOHATHe TeomeTpuueckoil | PO,
BepOATHOCTD (4 4) | CrydaitHbIil BRIOOD TOUKH W3 BeposTHocTH.  Pemiatp  3agaum Ha | YUML.PY
(burypHI Ha TUIOCKOCTH, U3 OTPE3Ka, HaXOXXJCHUE BEPOSITHOCTEH B  OIBITAX,
W3 IYTH OKPY>KHOCTH MIPEICTaBUMBIX KaK BBIOOP TOYECK W3 MHO-
FOYroJIbHUKA, Kpyra, OTpe3Ka WU Iyru
OKPY>KHOCTH, YHCJIOBOI'0 MPOMEXKYTKA
HUcnbiTanus Hcnerranue. Ycrex n Heypada. Ce- OcBauBaTth MOHSATHS: ucneiTanue, | POII,
Bepuyaiu (6 ) pHYsl UCOBITAHUI 10 IEPBOTO JJIeMEHTapHOe CcoObiTHe B  ucnbiTanuu | YUU.PY

ycnexa. Ucnbitanust bepryuu.
BepositTHOCTH COOBITHI B cepun
ucnbiTanuii bepuyu.
[Ipaktuueckas pabora
«HcnbiTanus beprym»

(ycrrlex w Heymada), cepus HCIBITAHUM,
HACTYIUICHHE TEPBOro ycrexa (HeyJaauw),
cepus ucnblTaHuil bepHyuu.

Pemarsn 3a1a4u Ha HAaXOXJICHUE
BEPOSITHOCTEN coObITHI B cepuu
WCTBITAHUM JI0 TIEPBOTO YyCIieXa, B TOM
qHuciIe C TpUMeHeHHeM (OpMyJIBl CyMMBI
reOMeTpPHUYECKON POTPeCcCUu.




Pemate  3agaum Ha  HaxOXACHHUE
BEPOATHOCTEH DJIEMEHTAapHbIX COOBITHI B
cepun HCIIBITAaHUI bepnymn, Ha
HAXOX/JICHUE BEPOSITHOCTU OINPENEIEHHOTO
Yyucla YCHEXOB B CEpUU  HCIBITAaHUN
bepnymm. HN3yuars B xoxae
NPaKTHYecKoil padoThl, B TOM 4HCIE C
MOMOIIBI0 U(POBBIX PECYpPCOB, CBOMCTBA
BEPOATHOCTH B CEPUM  HCIBITAaHUHI
bepuymum

Cayuaiinas
BeauvuHa (6 H)

CryuaiiHas BeTUIrHA U
pacnpeeseHue BEpOsSTHOCTEM.
MaremMaTuueckoe OXKugaHue u
JIICIIEPCHs CITydaiiHOI
BenUuMHbI. [IpumMepsr
MaTeMaTUYECKOTO OKUaHUS KaK
TEOPETUYECKOTO CPEIHETO
3HAYEHHUS BEJIUYUHBI.
[NonsiTe 0 3aKOHE OONBIINX YHCEL.
M3MepeHre BeposSITHOCTEHN ¢ TOMO-
1IpI0 yacToT. [IprMenenue 3akoHa
OOJIBITINX YHUCEIT

OCBOUTH MOHATHSA: ClydYaiiHas BeIMYUHA,
3Ha4YEeHUE CIIy4aHOM BEJIMYMHBI,
pacnpeseneHye BepoITHOCTEH.

HN3yyatp u  o0cyxkIaTb  TpUMEpHI
JIUCKPETHBIX M HEMPEPBIBHBIX CIyYallHBIX
BemmumH  (pocT, BeC  UYeIO  BEKa,
YUCIICHHOCTh HACENICHUs, APYyTrue U3MEHYU-
BbI€ BEJIIMYMHBI, paccMaTpUBAaBLIMECS B
Kypce CTaTUCTHUKH), MOJICIIbHBIX
CIy4yalHbIX  BEJMYWH, CBSI3aHHBIX  CO
CITy4allHBIMHA OTBITaMHU (OpOCaHWE MOHETHI,
WTPANTBbHOM KOCTH, CO CITy4altHBIM BBEIOOPOM
U T. H.).

OcBauBaTh NOHATHA: MaTEMaTHYECKOE
OKHJIaHUE CIy4ailHOW BEIUMYMHBI  KakK
TEOPETHYECKOE cpeaHee 3Ha4YCHHE,

PDII,
YUU.PY




JIACIIEpCHsl  CIy4alHOM BEJIMYMHBI  KaK
aHaJor AMCIEPCHUHU YHCIOBOT0 Habopa.

Pemiate  3amaum Ha  BBIYHCICHHE
MaTeMaTHYECKOT0 OXKUIAHUS U TUCTIEPCUU
JIUCKPETHON  CIy4allHOM  BEJIMUMHBI IO
3aJ]aHHOMY pacHpeeNIeHUI0, B TOM 4YHCIe
3aa4, CBA3aHHBIX CO CTPaXxOBaHUEM W

JIOTEPESMHU.
3HAKOMUTHCA c MaTeMaTHYeCKIM
OKHJIaHUEM U JUCIEPCUEHl HEKOTOPBIX
pacrpeeneHun, B TOM 4quciie

pacmpeneneHusl  CIy4yallHOM — BEJIWMYMHBI
«YHCIO YCIEXOB» B CEPUU HCIBITAHUN
Bepuymmu. M3yuaTh 4acToTy coObITHSI B
MTOBTOPSIFOIINXCST CIyYalHBIX OMBITaX Kak
CITyYaliHy 0 BEIINYHHY .

3HAKOMHTBCA C 3aKOHOM OOJIBIINX YHCET
(B hopme beprymnm): ipu GOJBIIOM YHUCTE
OTIBITOB 4acToTa COOBITHSI OJNM3Ka K €ro
BEPOSTHOCTH.

Pemats 3ajaum Ha M3MepeHne
BEPOATHOCTEH C MOMOUIBIO YacCTOT.
O0cy:K1aTh POJIb 3aKOHA OOJIBIIIMX YHCEIT B
000CcHOBaHUHT 4acTOTHOTO MeToa
HU3MEPEHUS BEPOSITHOCTEM.

OO0cy:k1aTh 3aKOH OOJIBIIMX YHCEN Kak




HPOSIBIICHHUE CTaTUCTUYECKOH
YCTOMYMBOCTA B HM3MEHYUBBIX SIBJICHHSIX,
POJIb 3aKOHa OOJIBIIUX YHCEN B MPUPOAE U
B KM3HH YeJIOBEKa

O000menne,
KOHTPOJIb (10 )

[IpencraBnenue nanusix. Onuca-
TeNbHasl CTATUCTHKA. BepoarHocTh
CIIy4aliHOTO COOBITHSI. DJIEMEHTHI
koMOuHaTopuku. CirydaiiHbIe
BEJIMYMHBI U pacipeeNeHus

[MoBTOPATH U3yUYEHHOE U BBICTPAUBATH
CUCTEeMY 3HaHUH.
Pematey 3agaum Ha TMpeacTaBiIcHUE U
OTIMCaHUEe JTAaHHBIX.
Pemiate  3amaum Ha  HaxOXJICHUE
BEpPOSITHOCTEH COOBITHH, B TOM YHCIIC B

OIBITAX c PaBHOBO3MOXHBIMHU
3JEMEHTAPHBIMU COOBITHSIMH,
BEpOATHOCTEN 00BeTUHEHUS u
repeceyeHus COOBITHH], BBIYHCIISTD

BEPOSITHOCTU B OMBITaX C CEPUSMHU CIIydail-
HBIX UCIIBITAHUI

PDIII,
YUU.PY
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