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PaGouass mporpamma mo yueOHOMY mpeameTry «Maremarukay (06a30BbIi
ypoBeHb) (mpeameTHas oOmacth «MaremMatuka W HUHpOpMaTUKay) (nanee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTENIBHYIO 3allUCKy, COAepXKaHue OOydYeHHs, IUIaHUPyeMbIE pe3ylIbTaThl
OCBOCHHS MTPOTPAMMEI 10 MaTeMaTHKE.

[NOACHUTEJIBHAA 3AIINCKA

Pabouass nporpaMma 1o MaTemaruke JUisi OOy4YaloIIMXCS C 3aJepPiKKON
ncuxudeckoro pa3sutus (nanee — 3I1P) Ha ypoBHEe 0CHOBHOTO 00111€T0 00pa30BaHuUs
NoJAroToBlIeHa Ha ocHoBe denepalibHOTO TOCYAapCTBEHHOrO 00pa30BaTEIbHOTO
cTaHJapTa ocHOBHOro ooiiero odpaszosanus (I[Ipuka3z Munnpocsemenust Poccun ot
31.05.2021 . Ne 287) (manee — DPI'OC OO0O), denepanbHOl aganTUPOBAHHOU
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHUsl 111 00y4YarOUIUXCs ©
OTpaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot
24 nosi6opst 2022 . Ne 1025), denepanbHOM padboyeit mporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusa 1o ydyeOHOMy npeametry «Maremarukay, denepalibHOM MPOrpamMMBI
BOCIIUTAHUSI, C YYETOM PaACIpPEIeEHHBIX 0 KJIacCaM IMPOBEPSIEMBIX TpeOOBaHUU K
pesynbraram  ocBoeHusi  DenepanbHOM — aganTUPOBaHHON  0Opa3oBaTEILHOMN
MpOTrpaMMbl OCHOBHOTO 00I1IeT0 00pa3oBaHUs ISl OOYYaIOIIMXCA C 3aJepKKOU
IICUXUYECKOro pa3BuTUs. B paboyeil mporpamMme YUYTEHBl HJIEU U TOJIOKECHHUS
Konmnenmuu pa3Butus MatemaTuaeckoro oopazoBanus B Poccuiickoit denepanuu.

Oo0mas xapakrepucTuka y4e0Horo npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka U uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJIbTypbl M JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHMS IOJIb30BATHCS
aNrOpUTMaMM, a TaKXXe MPHOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOW xku3HM oOywatonuxcs ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBILIUIEHHE, MPOCTPAHCTBEHHOE BOOOpa)keHUE, (PYHKIMOHAIBHYIO TI'PAMOTHOCTb,
YMEHHUS  BOCHPUHUMAThb W KPUTUYECKH  aHAIU3UpOBaTh  HH(OpMaLuio,
IPEJCTABICHHYIO B pa3IMYHbIX QOopMax.

OOyueHune maremMartuke Ja€T BO3MOKHOCTh pa3BuBaTh y oOyuaromuxcs ¢ 3I1P
TOYHYIO, PALMOHAIBHYI0 W WH(QOpPMATHBHYIO peyb, YMEHHE OTOMparh Haubosee
NOJXOMSIINE SI3bIKOBbIE, CUMBOJIIMYECKHUE, TpaQUUeCKue CPEICTBA MJisi BBIPAKEHUS
CYKJICHHI U HAITISIAHOTO UX MPEACTABIICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABIAETCS OOllee 3HAKOMCTBO C METOAaMHM TIO3HAHUS  JEHCTBUTEIBHOCTH,
NPEACTABIEHUE O MPEAMETE U METO/IaX MATEMATHUKH, UX OTJIMYMNA OT METOAOB APYTIUX
€CTECTBEHHBIX U T'YMAaHUTApPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pElleHUs] HAay4YHbIX M TMPHUKIAIHBIX 3a1ad. TakuMm 00pa3oMm, MaTeMaThudeckKoe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTyphl YEIOBEKA.



M3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEJIOBEKA, MOHMMAHUIO KpAacOTbl M H3AIIECTBA MATEMATHYECKHUX paCCyKICHUH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs] npeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnaagenue
y4eOHBbIM npeaMeToM «MarteMaTrkay MpeACcTaBiIseT ONPEACICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KaTErOpUH UM TPYAHOAOCTYIHBI. B TOXe Bpems Npu CHEeHUAIBHOM
oOyueHHUH oOydJarommecss MOTYT BBIMNOJHATH 3aJaHusi 1o anroput™my. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOro crocoba pemieHus. CHH)KEHHE pa3BUTUS MBICIUTENIbHBIX ONEPalUid U
3aMEIIJICHHOE CTAHOBJIEHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YYEOHBIX JCHCTBHI. Y oOyuarommxcs 3aTpyIHEHbI
CUECTHBIC BBIUYHCIICHUS, MPOU3BOJAMMBIE B yME. B NHCBbMEHHBIX BBIYMCIICHHUSX OHHU
MOTYT IpPONycKaTb OJWH M3 MPOMEXYTOUYHBIX maroB. IIpu pabore ¢ 4MCIOBBIMU
BBIPAQKCHUSAMH, BBIUYMCICHHEM HX 3HAUYEHUS MOTYT HE YIEPKUBATh IPAaBUIbHBIN
nopsaok nedctBuil. Ilpu ympoiieHun, npeoOpa3oBaHUM BBIPAKEHUHN ydalluecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATH PEIICHHE O IOCIEA0BATENbHOCTH
BBINIOJIHEHUS JIecTBU. KOHKPETHOCTh MBIIUICHHS OCJIOXKHSET YCBOCHHUS HaBbIKA
pElIECHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHeHHH. MM MamomocTymHo
COBEpIIECHUE 0OPATUMBIX OTNIEpaIU.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKUMW»: Mpu
onpeneneHuy (QYHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHMM TpaduuecKkon
CUTYAIIMH, UCTIONIb3YsI T€OMETPUUECKH, anreOpandeckuid, PyHKINOHATbHBIA S3bIKH.
Hepenko yuamiuecst He BUIAT pa3HULBI MEXAY 00JacThbiO OINpenesaeHUs] PYHKIUHU U
00J1aCThIO0 3HAUCHHIA.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
pOBEICHMS aHaJIM3a YCIIOBUS 3a/1a4yM, BBIJICJICHUS CcylllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpynHsOTCS cheiaTh YMO3AKIIOYEHHE OT OOIIero K 4YacTHOMY, HEPEIKO
BBIOMpAIOT HEpalMOHAJbHBIE CIOCOOBI  pEUIeHMs,, HWHOI/Aa OTPAaHUYUBAIOTCS
MaHUMNYJSLHUSIMA C YUCTAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JENIaThb  JIOTUYECKWE  BBIBOJBI,  CTPOUTH
NOCJIEN0BATENbHBIE pacCyKaeHUs. HenmpouHble 3HaHUS OCHOBHBIX TEOPEM T'€OMETPUH
OPUBOJUT K OLIMOKaM B PELIEHUU TeoMeTpuueckux 3anad. OOydaroniyecss MOryT
NOJMEHUTH (POpMYITy, HEMTPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM olnOKaM B
pelleHnH  3aAa4  TNPUBOAAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTaBieHus. VM CII0)KHO BBINOJIHATH YEPTEXK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

ToyHOCTh 3amOMHMHAHUSA ¥ BOCHPOU3BEICHUS y4eOHOTO MaTepuaga CHUKEHbI
0 MpUYMHE CIA00CTH MHECTUYECKOM MEsITeIbHOCTH, CYXEHHS 00beMa MaMsTH.
Oo6yuatomumcest ¢ 3P Tpebyercs Ooinbliie BpeMEHH Ha 3aKpeIUieHWE MaTepuaia,
aKTyalnu3alys 3HaHUH 10 ONOpEe MPU BOCIPOU3BEICHHH.



Jlns  mpeonmoneHuss TPyOHOCTEH B HM3yYeHUHM  y4yeOHOro MpeaMera
«MaremaTuka» HeoOXoAMMa ajanTanus o0bemMa U Xapakrepa ydeOHOro maTepuania K
NO3HaBaTeJIbHBIM BO3MOXKHOCTAM ydamuxcst ¢ 3[IP. Cnenyer yueOHbINi Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro MOCTENEHHO, M3bICKUBATh
CIOCOOBI  aJanTaluy TPYAHBIX 33JaHM, HEKOTOpblE TEMbI JaBaTh Kak
O3HAaKOMHUTEIIBHBIE; UCKJIIOYaTh OTJICIIbHBIC TPYZHBIE J0Ka3aTelIbCTBA,
TEOPETUYECKUM MaTepuall PEKOMEHAYETCS H3ydaTb B IPOLECCE IPAKTHYECKOU
JEATEIIBHOCTH M0 peHIeHHI0 3aaad. OpraHudeckoe €IMHCTBO INPAKTUYECKOW U
YMCTBEHHOW JI€ATEJIHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOCHHMIO Oa3HCHBIX MaTeMaTH4YeCKUX 3HAHUN U
YMEHUM.

Hesn 1 3axa4yu n3y4ennsi yueOHoro npeamera «MaremMaTuka

[IpuopuTeTHbIMU LEISIMU OOYUYEHHSI MaTEMaTHKE B 5—9 Kilaccax sIBISIOTCS:

" (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKHX MOHATHA (YHUCIIO, BEJIMYMHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00€eCIeYnBalOIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTo
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MAaTEMaTHUKHM M OKPYXKAIOIIEr0 MHUPA, NOHMUMAaHUE
MaTeMaTUKU KaK 4YacTH OOLLIEeH KyJIbTYphl YEJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, mo3HaBaTenpHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KpUTUIHOCTH
MBIIUICHUS, UHTEPECA K N3YYEHUIO MATEMATHKH;

* (opmupoBaHue (YHKIMOHAIBHOM MAaTeMaTUYECKOM TIpaMOTHOCTHU: YMEHHUS
pacno3HaBaTh  MPOSIBICHHUS  MaT€MaTHYECKUX  [OHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKU3HEHHBIX CHUTyallUsX M MpPU HU3yYECHHUH
JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENI, TMPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar Ui pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJad, HWHTEPOPETHPOBaTH U  OLEHUBATh
IIOJIyYE€HHBIE PE3YIBTATHI.

JlocTrxeHue 3TUX Lenei 00ecreynBaeTcsl pelieHeM CIeAYIOUINX 3a/1a4:

» dopmupoBarh y oOydaromuxcss ¢ 3[IP HaBbIkM ydeOHO-ITO3HABaTEILHOMN
JESTENIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK pAlMOHANBHBIX IyTel ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTyaJbHOMY Ppa3BUTHIO, (OPMUpPOBATH KayecTBa,
HE0O0XOIUMbIE YEJIOBEKY /ISl MOJTHOLIEHHON KM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOYEBHIE KOMIIETCHLIMHM YYaIIUXCAd B paMKax MPeIMETHOU
obOnactu «MaremaTrrka 1 HHPOPMaTHKay;

" pa3BUBATh NOHATUITHOE MbILLIEHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX TporieccoB oOydatommxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
pelMeTy;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMKM 00pa30BaTENIbHBIX J1€PUIIUTOB
B OCBOCHUH NPEIUIECTBYIONIETO MPOTPAMMHOI0 Marepuaina y o0ydarommxcs ¢
311P u HEnOCTaTKOB B MX MaTEMaTHYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEAMETY;

" BBISABJISTH U pa3BUBAaTh MaTEMaTHYECKUE U TBOPUECKUE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIYMCIICHUS», «Auredpa» («AnreOpandeckue BbIpaXEHUsD», «YpPaBHEHHS W
HepaBeHCTBa»), «DyHkum», «leomerpus» («leomerpuueckue GUIYpsl U HX
CBOMCTBa», «3MepeHne reoMeTpUYECKUX BEIMUNHY ), « BEpOSTHOCTh M CTaTUCTHKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MApAJUIEIbHO, KaX/1asd B COOTBETCTBHH ¢ COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKT€ H
B3aumonelctBuu. Kpome »3TOro, ux oObeOuHSET JIOTHYEcKas COCTaBIISIONIAs,
TPaJAMLIMOHHO TNPHUCYIIAas MaT€MaTMKEe W TMPOHU3BIBAIOIIAS BCE MATEMaTUYECKHE
Kypchl U coaepxarenpHble JuHMM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00IIEro oOpa3oBaHUs
TpeOOBaHHE «YMETh ONEPUPOBATH IMOHATHUSAMHU: ONpPEICIICHUE, aKCHOMa, Teopema,
J0Ka3aTelnbCTBO; YMEHHME pacllo3HABaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHWUS W OTPULAHUSA
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a ()OpPMHUPOBAaHUE JIOTUYECKUX YMEHUN
pacopenenserca IO BCEM TrojaM OOy4deHUsT Ha YpPOBHE OCHOBHOIO OOWIEro
o0pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
oOydeHusl, CTPYKTYpUpPOBAaHO TakuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
NPUHIIMIHATBHBIM BOMpPOCcaM oOOydJaromuecs oOpallajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHAE MATEMaTUYECKUMH TOHATHAMM M  HaBbIKAMU  OCYIIECTBIIUIOCH
MOCJIEI0BATENIbHO U MOCTYIATENIbHO, C COOIIOIEHUEM MPUHIUIIA IPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHHUS BKIIOYAJIMCh B OOLIYI0 CHUCTEMY MAaTeMaTHMYeCKHUX NpPeACTaBICHUMN
oOyuatomuxcs ¢ 3P, pacuupsist u yryOusist e€, 00pa3ysi IpOYHbIE MHOKECTBECHHbBIC
cBsi3u. OOmue 1enu u3yyeHus: yueOHoro npenmMera «MartemaTtuka» NpefCcTaBlICHbI B
denepanbHON padodeit mporpaMmMe 0CHOBHOTO O0IIEero 00pa3oBaHus.

Oco0enHoCcTH 0TOOPA M aJANTAIMU Y4eOHOI0 MaTepHasa 0 MaTeMaTHKe

OOyuenune yueOHOMY mpeameTy «Maremarnkay CTPOUTCS Ha CO3JIaHHUH
ONTUMAJILHBIX YCIIOBHM JJISI YCBOCHHS MPOTPAMMHOTO MaTepuaia o0ydaroIuMHUCs C
3I1P. bonbiioe BHUMaHUE yaenseTcss oTO0py yueOHOro MaTepuaia B COOTBETCTBUU C
NPUHIIAIIOM JOCTYITHOCTH TPH COXpaHEHUU o0IIero 0a30BOTO YPOBHSI, KOTOPBI
JOJKEH T0 COJIEPKaHUI0 U 00beMy OBITh aAanTUPOBAHHBIM 111 oOyuaroriuxcs ¢ 311P
B COOTBETCTBUM C HX OCOOBIMH 0Opa3zoBaTelbHbIMH MoTpeOHOCTAMH. Cremyer
o0nerynTh OBJIaJieHHe Marepuaiiom oOyuatommmucs ¢ 3IIP mocpeacTtBom ero
JETaIbHOTO OOBSICHEHUS ¢ CUCTEMAaTHUYE€CKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKHU



B INPUMEHEHHHM 3HAHUM, HWCIOJIb3YS MPUEMBl aKTyajdu3alMHU (BU3yaJlbHasl OIOpa,
aMsITKa).

Pabouass mporpamma mnpeaycMaTpuBaeT BHECEHHE HEKOTOPBIX HW3MEHEHMIA:
YMEHbBIIIEHHUE 00beMa TEOPETHUUECKUX CBEICHUN, BHIHECEHHE OTIECIBbHBIX TEM HIIH
LEJBIX Pa3/ieNoOB B MaTepualibl I 0030pHOT0, 03HAKOMUTEIBHOTO U3YYCHHUSI.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas nHymepauus», «PaBubie ¢uryps», «Uununap, konyc, mapy, «KyO»,
«IIpssmoyronpHbI napautenenumnen», «llepemenienne no KOOPAMHATHOU IIPAMONY,
«Mopaynp yucnay, «HucinoBele NpoOMEXYTKH»; «Macmrtady» (uM3ydaercs B Kypce
«Tl'eorpadus»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOW Oymare ¢
WCIIOJB30BAaHUEM LHPKYJSA, JMUHEWKH, YrOJIbHUKA, TpaHCHOpTHpa», «JlnuHa
OKpykHOCTHY», «IInomane kpyra», «llapamnensusie npsmsie», «llepneHauKyIsipHbIC
npsimeie», «OceBas U LEHTpajIbHAs CUMMETPUN» (M3ydaeTcs B Kypce TeOMETPHH);
«beckoHeuHble NEPUOAMYECKUE JAECATUYHBbIE ApoOu. JlecsaTMuHOEe NpUOIMKEHUE
OOBIKHOBEHHOM Ap0oOM» (M3ydaeTcsi B Kypce ajireophbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
JOrMYecKun 3anauy», «JlimHa orpeska», «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEJACHUS C OYKBEHHBIMH MHOKUTEISIMIY, «IlocTpoeHue
KOH(Urypanuii U3 4dactel MmpsMOM, OKPYXKHOCTH Ha HEJIMHOBAaHHOM M KIIETYATOU
Oymare», «Jlenmurenu u kparsble. [lpusnaku nenumoctn», «HanOonbimii oOmmi
JIENUTENIb U HauMEHblllee olluee KpaTHoe. J[eTMMOCTh CyMMBI M IPOU3BEACHUSY.
«IIpuBenenne apoOu K HOBOMY 3HaMeHarteno», «HaxoxxaeHue dvactu UEIoro u
nenoro mo ero 4vactuy. «OKpyTJIeHHE IeCATHYHBIX Jpoleity». «PemieHue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKEHHIA
O YCJIOBHIO 3aJaun». BpicBOOOAMBIIMECS dYachl MOXHO HCHOJb30BaTh Ha
MOBTOpEHUE (B Hauaje U KOHIIE y4eOHOro rojia), Ha u3yuyeHue Haubojee TPYAHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHUE U JCJIICHUE JECATUYHBIX Apo0eii, namepenue yrios; B VI
KJIACCE — JEUCTBHS C TIOJIOKUTEIBHBIMA U OTPULATEIIbHBIMUA YKCJIaMH, PELICHUE
ypaBHEHUH, CJI0’KEHUE U BbIUMTAHUE YHUCENl, COACPKAILUX LETYI0 U IPOOHYIO 4acTb,
Ha YMHOKEHUE U JIeJIeHHE OOBIKHOBEHHBIX IpO0eH.

Auareopa

B 03HaKOMUTENHbHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOLIIUE TEMBI:
«ppaunoHanbsHble yucia. [JeiicTBUTENbHBIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apuMeTHuecKre JCUCTBUSL ¢ NEHCTBUTEIBHBIMU uMcliaMuy, «HaxoxaeHue
npUOIMKEHHBIX 3HAUYEHMM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUHN TPEThEN U YETBEPTOM CTEIICHEU PA3JIOKEHUEM HA MHOKUTENNY, «DYyHKIUA
y =VX ® ee rpadux», «IIorpemHocTs U TOYHOCTh NPHONIKEHNS), «UeTHBIE U
HedeTHble GyHKIM», «DyHKIHA y=X"», «DYHKIHST y= ax’, ee rpaduK U CBOHCTBA.
I'paduxu bysxumit y= ax’ +nu Fa(x-m)z, «YpaBHEHUE C IBYMs IIEPEMEHHBIMU U
ero rpadux», «['paduueckuit cmocod pemieHUS CUCTEMBI  ypaBHEHHI»,
«M300paxkeHne 4aeHOB apu(PMETHUECKON W TE€OMETPUYECKON MPOTPECCUil TOUKaMU



Ha KOOPAMHATHOM IIOCKOCTH. JIMHEHHBIA M 3KCHNOHEHIUANbHBIN pocT. CloxkKHBIC
IPOLICHTHI.

CrnenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«JloKka3aTenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHME C ABYMS HEU3BECTHBIMUN,
«I"'paduk TMHEHHOTO ypaBHEHUS C ABYMs NEpeMEHHBIMIY, «I'paduyeckoe pelieHue
JIMHEHHBIX YPABHEHUN W CUCTEM JIMHEHHBIX ypaBHEHUI», «CBONCTBA KBaJIPATUYHOU
byHKITINY.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopaboTKu Hambosee BaXXHBIX TeM Kypca: «Pemienue ypaBHeHmit», «PemieHue
cUCTeM ypaBHeHUi», «CoBMecTHbIE NEHCTBUS ¢ Ipodsimuy, «[IpruMeHeHne cBONCTB
apu(MEeTUYEeCKOro KBaJAPAaTHOIO KOPHS»; HA IOBTOPEHHUE, pEIIeHHEe 3a1ad,
npeoOpa30BaHNE BBIPAXKEHMI, a TAK)KE HA 3aKPEIICHUE N3YYEHHOTO MaTepHala.

I'eomerpus

CrenyeT OCHOBHOE€ BHUMAaHHE YJIENIUTh MPAKTUYECKON HAMpPaBIECHHOCTU Kypca,
UCKIIIOYMB W YNPOCTUB HauOOJee CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUYECKUN
matepuasn. Ha ypokax reoMeTpun HEOOXOJAMMO MaKCUMAaIbHO HCIOIb30BaATh
HarJIAJIHbIE CpelcTBa OOy4YeHHs, OOJbIIe MPOBOAUTH MPAKTUYECKUX pabOT ¢
y4daluMucs, pemath 3aj1aud. CTpouTh pelieHue 3a/1a4 Mpu MOCTOSIHHOM OOpalieHUH
K HaIJISIAHOCTU — PUCYHKAM M YEPTEKaAM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W OKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCTBO OT MNPOTUBHOrO», «CylIeCTBOBaHWE W  EIUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOoi», «MeToJ reoMeTpudecKux Mect», «MeTton yJaBOoeHUs
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHukay, «l/3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUUMH  TpH
BO3pacTaHuu yraa», «DopMynsl [ paguyCcoB BIHMCAHHBIX M ONMCAHHBIX
OKPYXHOCTEl  NPAaBWIbHBIX  MHOTOYTOJBHHMKOBY»,  «YPaBHEHHE  MIPSMOI,
«JIBmxenue», «CBolcTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPaTE KaCaTEIbHOW.

CrenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha u3yuyeHUe TeM: «CHMMETpPUYHBIC
¢urypei. OCHOBHBIE CBOMCTBAa OCEBON cUMMETpumN», «lleHTpasibHas CUMMETpPH,
«Ilapannensubii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodusa. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
LUAPKYJISI W JIMHEHMKW», «JlekapToBbl KOOpPAMHATBI HaA IUIOCKOCTW», «Pemenune
TPEyroJabHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHKE 3a/1a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATUCTUKA

B cBs3u ¢ TeM, UTO MaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU IS
oOyuaronuxcst ¢ 3P, cBA3aHHbIE CO CHUXXEHHBIM YPOBHEM Da3BUTHS CIIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYITHOM i1 YYEHUKOB Marepuaie. OCHOBHOE€ BHUMAHHE CIIENYET YIAEIUTh
paszenaM, CBA3aHHBIMUA C TOBTOPEHHEM IPOWJIEHHOTO MaTepUalla, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUN W 3aJaHUM, CBSI3aHHBIX C MPAKTUYECKOW JESITEIbHOCTHIO
00yJaroIuxcs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUMU MaTepuaj MNPENOAHOCUTH B MPOLECCE



peIeHus 3a7a9 ¥ BBIIOJHCHHS 3aJIaHWM HATJISTHO-TIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJIA U 3allOMHUHAHUS CIOKHBIX (DOpPMyJ, pelieHus HeCTaHAApPTHBIX,
TPYAOEMKHX 3aJaHui. P TeM creayeT u3ydaTh B 03HAKOMHUTEIIHLHOM IUTAaHE.

Pacnipenenenne BpeMEHM Ha H3ydYe€HHE TEM B TeYeHHE Y4eOHOro roja
CaMOCTOSITENIEHO OIpeNessieTcsl 00pa30BaTeIbHONW OpraHW3alMeil W 3aBUCUT OT
ocobenHocteil rpynmnbel obyvatouuxcss ¢ 3[IP u ux ocoObix 00pa3zoBaTeIbHBIX
MOTPEOHOCTEH.

IIpumepHble Buabl JeaTedabHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bIMH  00pa3oBaTeJbHLIMH  NOTPEOHOCTAMH M oOecrneYyHBaIONIUE
OCMBICJICHHOE€  OCBOE€HHMEe  COJAep:KaHMU  o0pa3oBaHMs 1O  NpeaMeTy
«MaremaTuKa»

Conepxxanue BHIOB JesTenbHOCTH oOydvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [[OMHMO HMIMPOKO HCHOJIB3YEMBIX B
AOIT OO0 o0mux st BceX 00ydaronuxcsi BUIOB JCSITEIBHOCTH CIEAYET YCUIIUTD
BUJIBI JICITEILHOCTH CIIeM(UYHBIE ISl JAHHOM KaTeropuu JeTed, 0OecreuynBaronme
OCMBICJICHHOE OCBOEHHE COJIepkKaHUsg oOOpa3oBaHUsl 10 TMPEIMETY: YCUJIICHHE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTHBU3AIlMEd CEHCOPHBIX CHCTEM;
Yyepe/oBaHUE BHUJOB JEATEIBHOCTH, 3aJCUCTBYIONIUX pa3IUYHbIE CEHCOPHBIE
CHCTEMBI; OCBOCHHME MaTepuajia ¢ OIOpPOi Ha AJITOPUTM; «IIOLIArOBOCTHY» B U3YyUCHUU
Marepuala; HCIOJb30BaHWE JOTOJHHUTEIIBHOM BHU3YaJbHOW OMIOPHI  (CXEMBI,
ma0JIOHbI, OIOpPHBIC TAaOJMIIBI); PEUYEBOM OTUET O Tpolecce H pe3ylbTare
NEATEeIIbHOCTH;, BBITIOJTHEHHE CIEIUAIbHBIX 3adaHui, 00eCIeurnBaloOlUX KOPPEKITHIO
peryiIsanuu  y4eOHO-TI03HABATEIPHON JEATCIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJibTaTa.

Temarnueckas U TEpMHHOJIOrHYECKast Jiekcuka cooTBeTcTByeT @AOIT OOO0.

Jns oOyuvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBIIOTCS MpPUEMBbI padOTHI C
JIEKCUYECKUM MaTepualioM Mo mnpeaMery. IlpoBoauTcs cnenuanbHas paboTa Mo
BBEJCHUIO B aKTUBHBIN CJIOBaph OOYyYarOIMMXCSI COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
N3ydaembie TEepMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTesnbHa
BU3yaJIbHAs TOJJIEPKKA, AITOPUTMBI PabOThI C OMPE/ICICHUEM, OTIOPHBIE CXEMBbI ISl
aKTyalli3aliid TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MaremaTtuka» B y4eOHOM IJIaHE

B cootBercTBUM c ®DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOI'0 0OIIEero oOpa3oBaHUsl Y4eOHBIM mNpeaMer «MaTemaTukay
BXOJUT B TpPEIMETHYI0 o0nacth «MaremaTuka u HWHPOPMATHKA» U SBISCTCA
oOs3aTenbHBIM Il M3ydeHus. B 5-9 kmaccax y4eOHBIA mpeameT «MareMatnkay
TPAJAUIIMOHHO M3Y4YaeTCs B paMKax CIEAYIONIMX y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anre0Opay» (BKIIIOYAsl JIEMEHTHI
CTaTUCTUKU W TeOpuu BeposTHocTeil) u «['eomerpusin. Hacrosmieit mporpammoit
BBOJMTCS CAMOCTOSITENIbHBIN yueOHbIN Kypc « BepoOsITHOCTh M CTaTUCTHKAY.

OO61iee yncIo 9acoB, PEKOMEHIOBAHHBIX VISl U3YYCHUSI MaTeMaTUKH (0a30BBbIi



YpOBEHB) Ha YPOBHE OCHOBHOTO 00ITIeT0 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 yacoB B Heflento), B 6 kinacce — 170 vacoB (5 yacoB B HeJeN0), B 7 Kjacce —
204 gaca (6 yacoB B HeJento0), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 yacoB B HEJICIIO).

I[lnanupyemMblie pe3yJibTaThl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOTI0 00111er0 00pa3oBaHusi

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO o0O0IIero oOpa3oBaHMs
HaIpaBJICHO Ha JOCTHKeHHe oOydaromumucs ¢ 3[1P AM4HOCTHBIX, METanpeIMETHBIX
Y IPEIMETHBIX 00pa30BATEIBHBIX PE3YJABTATOB OCBOEHUS YU€OHOTO MpEeaMETA.

JInYHOCTHBIE  Ppe3yabTarTbl OCBOEHMS NPOrpaMMbl IO  MaTeMaTHKe
XapaKTEepU3YIOTCA:

NATPUOTHYECKOE BOCIIUTAHME:

IIPOSIBJIECHHEM MHTEpECca K IPOLUIOMY M HACTOSLIEMY POCCHUMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOIIIEHHEM K JOCTHXKEHHSIM POCCHMCKUX MaT€éMaTUKOB U POCCUMCKON
MaTEMaTUYECKON MIKOJIbI, K MCIOIb30BAHUIO ATUX TOCTHKEHHUM B JPYTUX HAyKax W
MPUKJIAJHBIX cepax;

rPaKAaHCKOEe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHHUIO OOSI3aHHOCTEN TpaXkJaHWHA M peaiu3ali ero
npaB, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJIC€HUM, MpOLEAYp TPakJaHCKOro oOiecTBa (HampuMmep, BBIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMpoOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B I€ATEIbHOCTU YUEHOTO;

TPY/10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTUE€ B pEIICHUU NPAKTUYECKUX 3a7ady
MaTEMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM BaXHOCTH MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha MPOTHKEHUU BCEW JKU3HU IS YCIEUIHOW MpodeccuoHaIbHON
JESTeIbBHOCTH M Pa3BUTHEM HEOOXOIWMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIbHOW TPACKTOPUU OOpa30BaHUSI M >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 00I1IECTBEHHBIX TOTPEOHOCTE;

3CTEeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOIMOHAJIbHOMY W 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ay, PELIECHUN, PaCCYXICHUH, YMEHHUIO BHUACTbH
MaTeMaTu4eCKue 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOIO MO3HAHMSA:

OpUEHTalUMel B JESITEJIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
npencTaBleHnii 00 OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS YEJIOBEKa, MPUPOIBI U
oOlecTBa, MNOHUMAHUEM MaTeMaTUYeCKOM HayKd KakK c@epbl 4YellOBEe4eCKOu
NEATEIIbHOCTH, ATANoOB €€ Pa3BUTUA W 3HAUMMOCTH JJII PA3BUTHS LIMBUIIU3AIUH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTU4eCKON KyIbTypoll Kak CpeICcTBOM
MO3HAHUS MHUpPA, OBJAJEHUEM TMPOCTEUIINMHU HaBbIKAMH HCCIIE0BATEIbCKOM
NEeATEIbHOCTH;

¢puznueckoe BocnutaHue, (OPpMHPOBAHHE KYJbTYPbl 310POBb M
3MOLMOHAJIBHOIO 0JIATOMOTY YU



TOTOBHOCTBIO NPHUMEHATH MaTeMaTHYEeCKHE 3HaHHs B HHTEpecax CBOETO
3M0POBBS,  BEICHHUS  3I0pOBOTO  oOpa3a  JKU3HM  (3IOpOBOE  THUTAHUE,
cOAlaHCUPOBAaHHBIM PEKUM  3aHATHH W OTABIXa, pErysipHas (¢u3nyecKas
aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HaBBIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIMMOKY ¥ TaKOTO Ke TMpaBa APYroro 4YeJIOBeKa;

IKOJIOTHYecKOe BOCTIUTAHHE:

OpHUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUYCCKUX 3HAHUU JJISl pEIICHHsI 3a/1ad B
00JIacTH COXPAHHOCTU OKPYXKAIOIIeH Cpebl, IUTAHUPOBAHUS TIOCTYIIKOB M OLIEHKH MX
BO3MOKHBIX TOCTEACTBUNA MJII OKpPYXKAIOIIEeH Cpedbl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTHUYECKUX MPOOJIEM U MyTeH X PelIeHus;

ajanTtanmus K HW3MEHSIIONIUMCS YCJIOBHSM COIHUAJIbHOW W TPHUPOIXHOI
cpenbl:

TOTOBHOCTBIO K JICWCTBHUSIM B YCIOBHSIX HEONPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO AESITEIbHOCTh, B TOM YHCIE
YMEHUE YUUThCA Yy APYTHX JIOACH, MPHOOpETaTh B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHUS, HABBIKU ¥ KOMIIETCHIIUU U3 OIIBITA IPYTHX;

HEOOXOMMMOCTBI0O B (DOPMUPOBAaHMM HOBBIX 3HAaHUH, B TOM 4HCIE
GopMynupoBaTh UAEH, TOHSATHS, TUIOTE3bl 00 OOBEKTaX W SBICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HABaTh JCPUIMTHI COOCTBEHHBIX 3HAHWHA U
KOMIIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CHUTYallMi0,  BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TpPEOYIOUUil KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAECMbIC pEIIeHUs W JeiCcTBHs, (OPMYIMPOBaTh W OIICHUBATh PHUCKH H
MOCJECTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHblIe pe3yJabTaThl:

B pesynprare ocBoeHHS MPOrpaMMbI MO MareMaTHKE Ha YPOBHE OCHOBHOTO
obOmero obOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
METaIlpeIMETHbIE PE3yJbTaThl, XapaKTePU3YIOUINECs OBIAJICHUEM YHHBEPCAIbHBIMU

IM03HaBaTEJIbHBIMU JICUCTBUSIMH, YHHUBEPCAIIbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSMU U YHUBEPCATBHBIMU PETYJIITUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAIbHBIMHA Y4eOHbIMU NOo3HABaTeJbHBIMH
JIeiCTBUSIMM

yCTaHABJIMBATh  MPUYUHHO-CIEJCTBEHHbIE CBA3M B  XOJE  YCBOCHHS
MaTEeMaTHYeCKOTro MaTepuana;

BBISIBIIATH JCQUIIUT JAHHBIX, HEOOXOIWMBIX JUISI PEIICHHS ITOCTaBICHHOM
3a/1a4u;

C TOMOIIBIO yUYHUTENS BBIOMpATh CIOCOO PEIICHUS MaTeMaTHYeCKOW 3aJladu
(cpaBHUBATh BO3MOKHBIC BApUAHTHI PEIICHHUS);

NPUMEHATh M TpeoOpa3oBBIBATH 3HAKM W CHUMBOJBI B XOJAC PCIICHHS
MaTeMaTUYeCKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U JIAHHOE TIPH PEIICHUU MaTEMaTUIECKOH 3a1a4H;

MOHUMAaTh M WHTEPHPETHPOBATH MHGOPMAIUIO PA3THYHBIX BUIOB U (opm
MIPEICTABJICHHUS;

WUTIOCTPUPOBATH PellaeMble 3a/1a4 TpadUIEeCKUMHA CXEMaMU;

3¢ (HEKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.



MOHUMATh U UCIIOJIb30BATh MaTEMAaTUYECKHUE CPEJICTBA HATTISITHOCTH (Tpadukwy,
auarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Ui WUIOCTpallid, WHTEpIpeTalui,
apryMeHTalu.

OBnaneHne  yHMBEpPCAJIbHBIMM  y4eOHbBIMM  KOMMYHMKATHBHBIMHU
JAeUCTBUAMM:

OpraHU30BbIBaTh y4eOHOE COTPYJAHHYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOJIUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxoJIUTh OOIlee pElIeHHEe M pa3pemaTh KOH(IUMKTBI HA OCHOBE COIIACOBAHHUSA
mo3uIMii W yd€ra  HMHTEPECOB;  CiylIaTh  mapTHEPA;  (HOPMYyJIHUPOBATH,
apryMEHTUPOBAaTh U OTCTAaUBAaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(JIMKTOB MPHU HAJIUMYUHU PA3HBIX TOUYEK
3pE€HHs W pa3peliaTh KOH(JIMKTHI Ha OCHOBE y4€Ta HMHTEPECOB W MO3UIMHA BCEX
YYaCTHUKOB;

apryMEHTHPOBAaTh CBOIO TMO3MIHMI0 W KOOPJIUHHPOBATH €€ C MO3ULMSIMU
napTHEPOB B COTPYAHUYECTBE IPH BbIPAaOOTKE OOLIET0 pElIeHUss B COBMECTHOM
NEATEIIbHOCTH;

BBITIOJIHATh CBOIO YacTh PalOThI, JOCTUTaTh KAaYECTBEHHOTO pe3yjbTaTa H
KOOPAUHUPOBATh CBOU JIEUCTBUS C IPYTUMH YJIEHAMH KOMaH/IbI;

OILICHMBATh Kauy€CTBO CBOETO BKJIaJa B OOIIUI TIPOTYKT.

OBJaieHne YHUBEPCAJIbHBIMYI YU€OHBIMH PeryJISTUBHBIMU AeHCTBUSAMM:

CTaBUTh 1I€JM, BBHIOMpATh M CO3JaBaTh AJITOPUTMBI JIJIsi PELICHUS] Yy4EeOHBIX
MaTeMaTUYECKHUX MPOoOIeM;

IJIAHUPOBATh U OCYILIECTBIIATH ACSTENbHOCTb, HANPABICHHYIO Ha pelIeHUE
3a/1a4y UCCIeI0BAaTEIbCKOIO XapaKTepa.

bopMynaMpoBaTh W yAEpKMBaTh Yy4eOHYHO 3a7ady, COCTaBIATh IUIAH M
MOCJIEA0BATEIbHOCTh JCHCTBUIM;

OCYIIECTBISATH KOHTPOJb TI0 00pa3Ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBHI;

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEeATEIIbHOCTH;

aJICKBaTHO OIIEHWBATh MPABWIBHOCTh WM ONIMOOYHOCTH BBITIOJHECHUS
yueOHOM 3amauu, €€ OOBEKTHUBHYIO TPYAHOCTb M COOCTBEHHBIE BO3MOXKHOCTU €€
peLieHus;

CIMYaTh CHOCOO NEWCTBUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIbIO
0OHapy>KeHHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

MPEABUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH y4eOHOM
3a/1auu;

MOHWMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMbIH pe3ysibTaT
NEeSATEIbHOCTH, ONPENEIATh MO3UTUBHBIE M3MEHEHUS W HalpaBlICHMs, TpeOylolue
JTajdbHEUIIeH paboThI;

PETYIMPOBATH CIIOCOO BBHIPAKCHHS IMOIIUH.

[IpenmeTHble  pe3yabTaTbl  OCBOCHHMSI  OpOrpaMMbl O  MaTE€MAaTHUKE
MIPENICTABIICHBI IO ToAaM OOYy4YeHHUs B paMKax OTICIbHBIX Y4EOHBIX KypcOB: B 5—6
KJlaccax — Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «Anredpay, «[eomerpus»,
«BeposTHOCTh U CTAaTUCTUKAY.






PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATHUKA». 5-6 KIIACCBI

Hean n3yyeHust yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMHU O0yUYEHHS MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MOpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWYECKUX MOHATHH (YHCIIO,
BEJIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaronux MpeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTEMAaTHYECKOTO 00pa30BaHMs 00yUaronuXcs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH OOydaromuxcs c
311P, mo3HaBaTrenbHON AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, UHTEpPECA K
W3YYEHUIO MAaTEMAaTUKH;

* noaseaeHue oOydaronuxcs ¢ 3[IP Ha pgocTymHOM I8 HHX YpOBHE K
OCO3HAHMIO B3aMMOCBSI3M MAaTEMATUKH U OKPYKAIOILIETO MUPA;

" (opmupoBaHue (YHKIMOHAIBHOW MaTeMaTUYECKOM TIPaMOTHOCTHU: YMEHHUS
pacno3HaBaTh MareMaTUYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYalUsX,
IPUMEHATH OCBOCHHBIE YMEHHMS ISl PELIEHUs IMPAKTUKO-OPUEHTUPOBAHHBIX
3a/lay, HUHTEPIPETHUPOBATh IOJYYECHHbIE PE3YIbTaThl M OLIEHUWBaTh MX Ha
COOTBETCTBHE NMPAKTHYECKON CUTYaALIUH.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apudmeTryeckas U reoMeTpuuecKasi, KOTOpble pa3BUBAIOTCS MapalieIbHO, KaKaas B
COOTBETCTBUH C COOCTBEHHOMW JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJHA OT APYToH, a B
TECHOM KOHTaKTE€ W B3aUMOJACUCTBUHU. Takke B Kypce€ IPOUCXOAHUT 3HAKOMCTBO C
3JIEMEHTaMU aJIreOphl U ONUCATENBHON CTATUCTUKH.

W3yuenue apudmernyeckoro mMarepuaiga HAUMHAETCS CO CUCTEMaTH3alluu U
pPa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadajabHOW wKoiie. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKM M (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUU COYETAETCS C PA3BUTUEM BBIYHMCIUTEIBHON KYJIbTYphI, B
YaCTHOCTU € OOyYE€HHUEM IMPOCTEUIIMM NpHEMaM NMPUKHUIKUA U OLEHKH PE3yJIbTaTOB
BBIUMCIEHUN. M3ydeHue HaTypalbHBIX YHCEI NPOJOJDKAeTcss B 6  Kiacce
3HAKOMCTBOM C Ha4aJbHBIMU HOHSITHIMU TEOPUU JCIUMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKONW JTUHUU — 3TO JIPOOHU.
Hauano u3ydenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
HEepBbIA 3Tal B OCBOCHHM JApoOeH, KOorjaa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU
UACSIMH, MOHATUSAMU TeMbl. llpu 3TOoM paccMoTpeHre OOBIKHOBEHHBIX Ipo0eil B
MOJIHOM 00BEME TIPEAIIECTBYET U3YyUEHHUIO ACCATUYHBIX IPOOEH, 4To 11eeco00pa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHUM, KOTJa IMpaBuja ACHUCTBUU C
JIECATUUHBIMH APOOSIMH MOKHO OOOCHOBATh YK€ W3BECTHBIMU aJITOPUTMaMHU
BBIMOJIHEHUS ACMCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JI€CATUYHBIMU
ApOOSIMH PacHIMPUT BO3MOXKHOCTH JJIsi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
NPUMEHEHUSI HOBOW 3allUCH NIPU U3YUYEHUU JIPYTUX MPEAMETOB U MPHU MPAKTUYECKOM
ucrnoiab3oBaHuu. K 6 kiaccy OTHECEH BTOpPOM dTam B HW3YYEHHUHM JpoOeH, Tje
IPOUCXOJIUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHHUS M MpeoOpa3oBaHUs APOOEH,
OCBOCHHME  HOBBIX  BBIYUCIMTENBHBIX  QJITOPUTMOB, OTTAYMBAaHUE TEXHUKHU
BBIYMCIICHU, B TOM YMCJI€ 3HAUEHUI BBIPAKEHU, COAEPKAIIUX U OOBIKHOBEHHbIE, U
JECATUYHBIE JAPOOM, YCTAaHOBJIEHUE CBSI3€M MEXAY HUMH, PACCMOTPEHUE MPUEMOB



pelieHus 3a1a4d Ha qpoou. B Haudazne 6 kiacca MpoMCXOIUT 3HAKOMCTBO C MOHSITHEM
IIPOLICHTA.

OCOo0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)K€ MOTYT PacCMaTpUBaTbCA B HECKOJIBbKO 3TanoB. B 6 kiacce B
HayaJle U3y4eHHs: TeMbl «lloJ0KUTENBbHBIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCS
noarema «Llemple uyMcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIbHBIMU
YUCIAMM M JEUCTBUAMM C IIOJOKUTEINbHBIMM W OTPHULATEIBHBIMU YHCIAMU
IIPOMCXOJUT HA OCHOBE COAEPKATEIBHOI0 MOAXOAA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE IMO3HAKOMHUTH YYallIMXCS MPAKTHYECKH CO BCEMH OCHOBHBIMH IOHSATHSAMH
TEMBbI, B TOM YHUCJE€ M C MpPaBUJIAMU 3HAKOB IPH BBIIOJIHEHHH ApU(PMETHUECKUX
nercTBuid. M3ydeHHWe palMOHAJIbHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
MPOJOIHKEHO B Kypce airedpbl 7 Kiacca, YTO CTaHET CIEAYIOIIMM MPOXOJOM BCEX
MPUHIUIIUAIBHBIX BOIPOCOB, TEM CaMbIM pa3[eleHHe TPYAHOCTEH 00Jierdaer
BOCIPUATUE MaTepHalia, a paclpeiesieHUe BO BPEMEHU CIOCOOCTBYET MPOYHOCTH
IpUOOpPETAEMBbIX HABBIKOB.

[Tpu oOyueHUM pElICHUIO0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCA
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaemMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KiaccaxX, pacCMaTpUBAIOTCS 3aa4M CIIECTYHOLIUX
BUJOB: 3a/Jayd Ha JBWKEHHE, HA YacTH, Ha I[OKyNKd, Ha paboTy WU
IPOU3BOJUTEIBHOCTh, HAa IPOLEHTHI, HA OTHOUIEHUS W nponopunu. Kpome Ttoro,
oOy4Jaroniecsi 3HaKOMSTCS C NpUEMAMM pEelIeHUs 3a1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MHGOpMALMEN, IpencTaBlieHHO B (opme TadJuIl
WM TUarpamM.

B paboueii mporpamme mpeaycMOTpeHO (PopMHpOBaHUE MPOMNEAESBTHUYECKUX
anreOpanyeckux NpeacTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTO 4YHuCia B
3aBUCUMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa BBOJUTCS MOCTeNeHHO. BykBeHHas
CHUMBOJIMKA IIMPOKO MCIIONB3YETCs MPEKIE BCETrO JJIsl 3alMCH OOIIMX YTBEPXKIECHUMN
U MpeaioKeHul, GopMyIl, B YaCTHOCTH JUIsl BBIYUCIICHUS] TEOMETPUUECKUX BEJIMYMH,
B KAUECTBE «3aAMECTUTEIISD» YHCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HamnpaBlieHHass Ha  pa3BUTHE OOpa3HOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOI'O
BOOOpa)KEHUS, H300pa3UTEIbHBIX YMEHHM. OTO BaXHBIH 3Tall B HW3YYCHUHU
Ir€OMETPUHN, KOTOPBI OCYILIECTBIIIETCS HA HAIVISIHO-NIPAKTHYECKOM  YPOBHE,
OnMpaeTcsd Ha HarsAHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOJIUTCSA MPAKTUYECKOU IEATEIBbHOCTH, ONBITY, SKCIIEPUMEHTY, MOIECIMPOBAHUIO.
OOyuaroiuecss 3HAKOMSTCS C T€OMETPUYECKMMHM (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpalUSIMH, ydarcid H300pakaTb UX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, paccMaTpuBarOT MX MpocTelne cBoicTBa. B
poLecce U3yUYeHUsl HarJISIIHOW T€OMETPUHU 3HAHMS, MOJYyYEHHbIE 00y4YaroIUMUCs B
HayaJbHOW LIKOJIE, CHCTEMATH3UPYIOTCS U PACIIUPSIFOTCA.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yueOHOMYy IIaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MaTemMaTuka», KOTOpBIM BKJIIOYAeT apu(pMETHYeCKUid Marepuan u



HaIJSIIHYI0O TEOMETPHIO, a TakKe TMPOTEACBTUUCCKAE CBEACHHUS U3 alreOphl,
AJIEMEHTHI JIOTUKH U Hadaja OMUcaTeIbHOW CTaTUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—0 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTo roja o0ydeHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

COAEPXAHUE YYEBHOI'O KYPCA «MATEMATUKA» (ITO 'OAAM OBYYEHUA)
5 KUIIACC

HarypajbHble 4ncia v HYJIb

HatypaneHoe umncno. Psa Harypanbbix uucen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YKCEN TOUKAMH Ha KOOPJMHATHOU (YUCIIOBOI) MPSIMOil.

[lo3urmonHass cucremMa cyucieHus. *Pumckas HyMmepauus Kak MpuMep
HETIO3HUIMOHHON CHCTEMbI CUMCICHUS* . [leCATHIHAS CHCTEMa CUHCIICHISI.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPAaBHEHHUE HATYypaJbHBIX YHUCEN C HYJIEM.
Crnioco6bl cpaBHeHUs1. OKpyTIeHHE HATypaTbHbBIX YUCEN.

CnoxeHre HaTypallbHBIX YKCEN; CBOMCTBO HYJS IPH CIOKEHUU. BbruutaHue
Kak JieficTBHe, OOpaTHOE CJIOKEHHIO. YMHOXEHHE HATypaJibHbIX YHCEN, CBOMCTBa
HYJIS U €IUHUIBI IPU YMHOXKEeHUU. JleneHne kak neicTBre, 00paTHOE YMHOXKEHHUIO.
KomnonenTsl  nelicTBuii, CBA3b  MexAy Humu. [IpoBepka  pe3ynbTaTa
apudmernyeckoro nenctBus. IlepemecTuTenbHOE U COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¢ YMHOXEHHsS, *paclpeiesiuTeIbHOe CBOMCTBO (3aKOH)
YMHOXKECHHS ™.

Hcnonb3zoBanue OykB 1151 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3allKCH
CBOMCTB apu(METHUUECKUX JACHCTBUIA.

*JlenuTeny M KpaTHbIE 4YMcCha™, paszjioKeHHWe Ha MHOxuTenu. [Ipocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ OCTaTKOM.

CreneHb C HaTypaJibHbIM IIOKa3aTelieM. 3alkCh 4YHWCIa B BHJIE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBpIlYMCIICHHE 3HAYEHUM YHCIOBBIX BBIPAXKCHUU;
MOPSAAOK  BBINOJIHEHUA  AeWMcTBUWM.  Mcmosnb3oBaHWEe  IIPpU  BBIYMCIICHUSX
MEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI M YMHOKEHUS,
*pacrpeaeuTeTbHOTO CBOMCTBA YMHOKEHUSA ™.

Jpodu

[IpencraBienrie o Jpobu Kak crnocoOe 3alucu  4YacTH  BEJITUYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE U HenpaBuibHbIE qpoOu. CMmemanHas Jpoob;
IpeACTaBJIeHUE CMEIIaHHOM ApoOM B BHUJIC HENPABWIHHOM JpoOM U BBIICIICHHE
[EeJOM YacTW 4ucia U3 HempaBWiIbHOU JpoOu. M3o0paxeHue apoOed ToukaMu Ha
qucaoBoil npsimoit. OcHoBHOE cBOMCTBO Apoou. *Cokparnienue npooeit. [IpueneHue
poOu K HOBOMY 3HaMeHaTeto™. CpaBHeHUE TpOOCi.

CnoxeHre ¥ BbIUUTAHHUE JpoOeil. YMHOXKEHHUE U JIeJIeHHE Ipo0eii; B3auMHO-
obpatnbie apobdu. *HaxokaeHne 9acTH 1eI0r0 U IEJI0ro 0 €ro YacThu™.

1
3)_IGCL u gajiec * *0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Heaaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM Hn3y4aeMoro mMmarepuaja.



Jlecsatnunas 3anuck npoOeid. IlpencraBneHue necATUYHON ApoOM B BUIE
00bIKHOBEHHOMU. M300pakeHne NeCATUYHBIX APOOEH TOUKaMMU Ha YUCIIOBOM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckue JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JECATUYHBIX Apo0ein™.

Penienue TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3adady  apudMeTUYeCKUM crocoboM. *Perenue
JOTMYECKHX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUaHTOB™.
Hcrnonbs3oBaHue MpHU pELIEHUH 3314 TAOJIUI U CXEM.

Pemenue 3amay, coiep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI N3MEpEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBsI3b MEXAY €AMHHUIIAMU
M3MEPEHHUSI KaXKI0W BETUUNHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienue TaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMmasi,
OTpE30K, JIyY, yroJl, JIOMaHas, MHOTOYI'OJIbHUK, OKPYKHOCTb, KpyT. Yrou. IIpsmoi,
OCTpBIW, TYNON U pa3BEPHYTHIE YTJIbI.

JlnuHa oTpe3ka, METPUYECKUE €IUHUIIbI JIUHBI. J[JIMHAa JTOMaHOW, MEPUMETP
MHOTOyTOJIbHUKA. 3MepeHne 1 MOCTPOECHUE YTII0B C HOMOLIBIO TPAHCIIOPTHPA.

Harnsinuele mnpencrtaBieHuss O (Qurypax Ha IIOCKOCTH: MHOTOYTOJIBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBEHCTBE PUTYP™.

N3o0paxxenue ¢uryp, B TOM uuciie Ha kieTdatoi Oymare. *IlocTtpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare®. Mcnonap30BaHKe CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomaas MNOPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHCie (uryp, m300pakEHHbIX Ha KJeT4aTod Oymare.
Enunuiibl n3mepeHus mioniaiau.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOJIbHBII
napajuiesienunes, KyO, MHOTOTPaHHHKHU. N3o6pakenue POCTENIINX
MHOrOorpaHHukoB. Pa3BépTku kyb6a u mnapamnenenunena. Coznanue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, TIACTUIIMHA | JIp.)™.

*O0BEM MPSAMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBI u3MepeHus
o0BéMa™,

6 KIIACC

HarypaabHblie yucia

Apudmernueckue ACHUCTBHS C MHOTO3HAYHBIMU HATypaJIbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, MOPSAOK ACUCTBUH, UCIOJIb30BaHUE CKOOOK. Mcnonb3oBanue
IPU BBIYUCICHUSX TMEPEMECTUTEILHOTO M COYETATEIbHOTO CBOMCTB CIIOKEHUS U
YMHOXKEHHUS,  *paclpelesIuTeIbHOTO  CBOMCTBA  yMHOXeHUs.*  OkpyrieHue
HATypaJIbHBIX YUCET.

JenuTenu W KpaTHbIC yuciia; *HauOOIbIINNA OOIIUI AEIUTENh U HAUMEHBIIIEEe



oOwee kpaTHoe. [lenuMocTbh CyMMBbI M IPOU3BEACHUS ™. JleleHne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U ynopsiounMBaHue ApoOeil. PemieHue 3aay Ha HAXOXKIEHUE YaCTU OT
[EeJI0oro M I1EeJIoro mo ero 4actu. JlpoOHOoe 4YHCIO Kak pe3yiabTaT JeJICHUs.
[IpeacraBienue necATUYHOU ApOOU B BHJIE OOBIKHOBEHHOM APOOH M BO3MOXKHOCTH
Ipe/ICTaBlIeHUs. OOBIKHOBEHHOM ApoOH B BUJE JECATUYHOU. [lecsaTuuHbIe IpoOH U
MeTpuuecKas cucrema mep. ApupMeTHUeCcKre NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JAECCTUYHBIMU JPOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHHMH. *Macmrad*, Mpomnopuus.
[IprMmeHnenne mponopuuii Npy peICHUH 3a1a4.

[TonsiTue mpoueHTa. BeruuciieHne NpoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
MPOLICHTY. BhIpa’keHWe NPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3amady Ha
IPOLIEHTHI. BripaXkeHne OTHOIEHUS BEJIMYMH B IIPOLEHTAX.

ITos10:kMTENBHBIC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble uKcna. Llenble yncna. *Moayne uucina,
reoMeTpuyeckas MHTepHperanus Monayisa uucia™. H3o0paxeHue uwncen Ha
KOOPJIMHATHOM NpsMoi. *YucaoBbie TPOMEKYTKU™.

CpaBHeHue uMcen. Apu@MeTHYecKHe JEHCTBUS C TOJOKUTEIbHBIMU U
OTPULIATEIbHBIMHU YHACIAMU.

[IpsiMmoyroJibHasi cucTeMa KOOpJAMHAT Ha IUIOCcKocTH. KoopauHAThl TOYKM Ha
IJIOCKOCTH, adciucca u opauHara. Iloctpoenue Touek W Guryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[IpumeneHue OyKB AJisl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiicTBa apudmeTnueckux JeWcTBUA. *ByKBEeHHBbIE BBIPAKEHUS M UHCIOBBIC
HOJICTAHOBKHU.* ByKBEHHbIE pPaBEHCTBA, HAXOXKJIEHHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyiibl; GopMyIbl IEPUMETPA U TUIONIAIN MPSAMOYTOJIbHUKA, KBaJpaTa, *00béma
napajijiesienunena u Kkyoa*.

PemieHne TeKCTOBBIX 33124

Pemenue TekcTOBBIX 3amady  apudMeTHYECKUM crocoboM. *Perenue
JIOTHYECKUX 3aja4. Pemenue 3a1a4y nepedbopoM BceX BO3MOKHBIX BApUAHTOB.™

Pemenue 3amau, coaepXalmuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTENBHOCTb,
BpeMsi, 00bE€M paboThl. EQuHUIBI M3MEpEeHus: Macchl, CTOMMOCTH; PACCTOSIHMS,
BpEMEHU, CKOpPOCTU. CBs3b MEXKY €IMHULIAMHA U3MEPEHUS KaXK0 BEJIMYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, POMOPIIMOHATIBHOCTHIO BEJIMYHH,
IPOLIEHTaMHU; pElIEHUE OCHOBHBIX 3aa4 Ha APOOU U MPOIEHTHI.

*OneHka 1 MPUKUIKA, OKPYTIECHUE pe3yibTara™.

*CocraBnieHue OyKBEHHBIX BBIPAXEHHI 10 YCIOBHIO 3a4a4u™.

[IpencraBieHre AaHHBIX C MOMOLIbI0 Tabnuu U auarpamm. CronOuatbie
JUarpaMMbl: YTEHUE U MIOCTPOCHHE. YTEHHE KPYTOBBIX IHarpamM.

Harasimnas reomerpusi

Harnsigaele npeactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYTOJIbHHK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,



OKPYXHOCTb, KPYT.

*B3anMHOE pacroyioKE€HUE JBYX MPAMbIX Ha IUJIOCKOCTH, MapajlielbHble
npsiMble, TMEPHEHAUKYISIpHbIE TpsiMbie™. M3MmepeHue pacCcTOSHUN: MEXIy JByMs
TOYKaMH, OT TOUKHU O NPSIMOIL; JJIMHA MaplIpyTa Ha KBaIpaTHOM CETKeE.

WN3mepeHne W TNOCTPOEHHE VYIJIOB C MOMOIIBK TpaHCcHopTupa. Buabl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, MPSIMOYTOJIbHBIN, TYyHOYTOJIbHBI;
pPaBHOOEIPEHHBIN, PaBHOCTOPOHHHUH. YeTbIpE€XYTOJIBHUK, IIPUMEPHI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJpaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IIUPKYJS, JIMHEHKH, YroJIbHUKA, TpaHCIOpTUpa™.
[TocTpoeHus Ha KieTyaToil Oymare.

[lepumerp wMHOroyrosibHuka. IloHsThe mIomann QUIypsl; €IUHULBI
n3Mepenus miomanu. [pubmmkénHoe naMepenue miomaan GUryp, B TOM 4ucie Ha
KBajpaTHON ceTke.* IlpuOmmkE€HHOE H3MEpEeHHE UIMHBI OKPYKHOCTH, IUIOLIaIN
Kpyra*.

*CumMeTpus: LIEHTpallbHas, OceBasi U 3epKajbHas cumMmeTpuu. [loctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsnnele IIPEICTABIICHHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunen, KyO, nOpu3Ma, NUpaMuia, KOHYC, UWIMHIAp, Wap U cdepa.
N306paxeHne mpocTpaHCTBEHHBIX ¢uryp. Ilpumepsl pa3BEpPTOK MHOrOTPaHHUKOB,
uunuHApa U konyca. Co3naHue Mojenied NMpOCTpaHCTBEHHBbIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[lonarue oOBEMaA; eAMHUIBI HU3MEpeHUs: 00bEMa. OO0BEM MPSAMOYTOJBHOTO
napasuienenunesaa, kyoa*.

[NTAHUPYEMBIE ITPEAMETHBIE PE3VYJIbTATBI OCBOEHHMA [TPOI'PAMMBI YHEBHOI'O
KYPCA «MATEMATHUKAY.

OcBoenue yyebHoro kypca «MartemaTuka» B 5—6 Kjaccax OCHOBHOMW IIIKOJIBI
JOJDKHO 00OecrneunBaTh JOCTIDKEHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelbHbBIX
pEe3yJIbTATOB:

5 KIIACC

Yucaa v BIYMCICHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATYPIbHBIMA YHUCJIAaMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH JIPOOSMH.

CpaBHUBaTh W yHOOPSJOUMBATH HATypaJbHbIE YHWCJIAa, CpaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIE JPOOH, ECITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMoOll ¢
COOTBETCTBYIOIIMM €H YHCJIOM U H300pa)kaTh HATypajbHbIE YKCJIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSIMOIA.

Beinmonuate apudmMeTndeckue JACUCTBUS C HATypaJdbHBIMH YHCIAMH, C
O0OBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BrINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTaTa BIUUCICHUIM.

OKpyIJISITh HATypaJIbHBIE YHCIIA.



PemeHne TekcTOBBIX 33124

Pemate TekcTOBBIE 3a7auM apU(METUYECKUM CIOCOOOM U C MOMOIIBIO
OpraHU30BAaHHOTO KOHEYHOIro Iepedopa BCceX BO3MOXHBIX BapuHaHTOB (Tpu
HEO0OXOIUMOCTH C HAPABJISIFOIIECH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PACCTOSIHUE; II€Ha, KOJIMYECTBO, CTOUMOCTH (TIpU HEOOXOUMOCTH C
UCIOJIb30BAHUEM CITPABOYHON MH(MOPMAITIN).

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PELICHUU
3ajad.

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMH W3MEPEHUS: 1IEHbI, MACChI; PaCCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHHM €IWHUIIBI BEJIMYMHBI 4Yepe3 Japyrue (mpu
HEOOXOMMOCTH C OTIOPOH HA CIIPABOYHYIO HH(POPMAIIHIO).

N3Bnekats uH(OpMaIMIO, MPEJICTABICHHYI0 B Tabiuile, Ha CTOJIOYaTOM
auarpamMme, UHTEPHpPETUPOBaTh IMPEICTABICHHBIE TAaHHBIE, HCIOJb30BaTh JIaHHBIC
IIpU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonp30BaThCA F€OMETPUYECKUMU MOHATUSAMU: TOYKA, MpsAMas, OTPE30K, JIyY,
yTOJI, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (QopMy
U3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, TIPU HEOOXOJUMOCTH MO BU3YaJbHOW OIOPE,
CBSI3aHHYIO C yIJIaMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJl, BEpIlHHA,
CTOpPOHA, TUaroHajib; C OKPY>KHOCTBIO: pauycC, TUaMeTp, LICHTP.

N3o0paxkath M3ydeHHBIE TreoMeTpuueckue (Urypbl Ha HEJTWHOBAHHOW W
KJIETYATOM Oymare ¢ MOMOIIbIO HUPKYJIS U JTUHEUKHU (TTOCIE COBMECTHOTO aHAIN3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTHh OKPYKHOCTh 33JIaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJpaTa sl UX
MOCTPOEHHU S, BEIYUCIICHUS TIJIOIIAIN U TIEPUMETPA.

Beruucnsates mepuMmeTp H  IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTyp,
COCTABJICHHBIX W3 MPSIMOYTOJbHUKOB, B TOM 4YHcCIEe (GUTYp, HU300paKEHHBIX Ha
KJIeTYaTon Oymare.

[Tonp30BaThC OCHOBHBIMM METPUUYECKUMM €IMHUIIAMU WU3MEPEHUS JJIMHBI,
JIOIA/IN; BBIPAXKaTh OJHU €IMHUIILI BEJIMUMHBI Yepe3 Apyrue (Mpu HeOOXOIUMOCTH
C OTIOPOM Ha CIPABOUYHYIO0 HH(POPMAITHIO).

Pacno3naBath  mapajuienemnumnen, KyO, HCIOJB30BaTh  TEPMHUHOJIOTHIO:
BEpIINHA, peOpO IpaHb, U3MEPECHUS; HAXOAUTh U3MEPEHUS Mapajuiesienunesaa, Kyoa.

Breruncnare 00bEM Ky0Oa, Mmapasienenumnena mo 3aJaHHbIM H3MEpPEeHHSIM (C
OTIOPOM Ha AJITOPUTM Yy4YEOHBIX JCHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
00BbéMa.

Pemiath HecOXXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTYyaUsaX (MIpU HEOOXOIMMOCTH C BU3YaIbHOM OMOPOH).



6 KIIACC

Yucaa v BIYMCICHUA

OpueHTHpOBaTbCSI B TOHATHSX M ONEpUPOBATh Ha 0a30BOM YPOBHE
TEPMUHAMH, CBS3aHHBIMHU C Pa3IMYHBIMH BHJIAMH YHCET M CIOCOOAMH HMX 3alluCH,
MePEXOIUTH (€CIIM ATO BO3MOXKHO) OT OJTHOM (DOPMBI 3aMKCH YKCa K JPYTOH.

CpaBHUBATH U YHOPSJOYMBATH LIEJIbIE YKCIIA, OOBIKHOBEHHBIC U JICCATHUYHbBIC
IpoOu, CpaBHUBATH YHCJIa OJTHOTO U Pa3HBIX 3HAKOB.

BrimoHITh apudMeTHIecKre IeHCTBHS C HATypaIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JIPOOSMH, TTOJTOKUTEITHHBIMA M OTPHUIATEIBHBIMA
YU CJIAMHU.

BrIuncnaTh 3HAaUEHUS YUCITOBBIX BBIPAKEHUM, BBINOJIHATh MPUKHUIKY U OLIEHKY
pe3yibTaTa BBIUMCICHUHN; BBINOJHATH MPEOOpPa30BaHUs YHMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM U U300pa)xaTh YUCJIa TOYKaMH Ha KOOPJUHATHOM MIPSIMOM, HAXOAUTH MOJTYJIb
qucia.

CoOTHOCUTH TOYKH B MPSIMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOpAWMHATAMU
3TOU TOYKH.

OKpyrJisITh 1LI€JIbIE 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsoBble 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSAX W ONEpUPOBATh Ha 0a30BOM YpPOBHE
TEPMUHAMH, CBSI3aHHBIMU C 3alUChIO0 CTEMEHM YMCIIA, HAXOJIUTh KBajapaT U KyO
Yucjaa, BBIYUCIATh 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKECHHM, COJEpIKALIUX
CTEIICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPH HEOOXOJUMOCTH C OMOpPON Ha
ITOPUTM TMPABUJIA), PACKIIABIBATh HATYpaIbHBIC YUCIIA HA POCTHIE MHOKHUTEIIH.

*Tlonp30BaThCS MAcCIITAOOM™, COCTABIISITh IMTPOTIOPIIMUA U OTHOIIICHUS.

Hcnonb3oBaTh OyKBBI AJi1 0003HAYEHUS YMCEI MPU 3alKUCU MATEMATHYECKUX
BBIpQKEHUW, HAXOJUTh 3HAYEHUS OYKBEHHBIX  BBIPKEHHM, OCYIICCTBIISS
HE0OXOAMMBbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha aJrOPUTM Yy4EOHBIX
NEeNUCTBUIN).

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4yd apU(PMETUUECKHUM CIIOCOOOM C
ONOPO¥ Ha BOMPOCHBIN IJIAH.

Pematp MIPOCTEUIIINE 3a71a4H, CBSI3aHHbBIE Cc OTHOLLIEHUEM,
MPONOPHHUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JIpOOH U MPOIEHTHI.

Pemiats 3amauu, cojepKallve 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeMsl, paccTosiHue, 1EHA, KOJIMYECTBO, CTOUMOCTb;
MIPOU3BOIMTEIILHOCTh, BpeMs, 00bEMa pabOThl, HCMOIB3YS apuDMETHUECKHUE
NEUCTBUS,  OIEHKY, TMPUKUIKY;  TOJb30BaThCS  €AUMHUIIAMH  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.



CocTaBnsaTh OyKBEHHBIE BRIPAXKCHHS TI0 YCIOBHIO 33/1a9U ITOCJIE COBMECTHOTO
aHau3a.

W3Bnekats uH(MOpMaIUIO, TPEACTABICHHYI0O B TaOJuIaX, Ha JIMHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpaMMax, WHTEPIPETUPOBATH MPECTABICHHBIC
JIAHHBIE; UCIIOJIb30BATh JAHHBIC [IPU PEIIEHUU 3aa4.

[IpencraBisaTs UHGOPMAIUIO C MOMOIIBIO TAOJUII, IUHEHHON U CTOJIOUYATOM
JarpamMm.

Harasinnas reomerpusi

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOWIETO MHUpPA, HUMEIOUNX (HopMmy
M3YUYCHHBIX TE€OMETPUYECKUX IUUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, HPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
W KJIeTyaTol Oymare u3y4YeHHbIe IUIOCKHE TeoMeTpudeckue Qurypsl u
KOH(UTypalui, CHMMETPUYHBIC (DUTYPHI.

Nmerp mnpenctaBieHUE O TEOMETPUYECKUX TOHATHSIX: PaBEHCTBO (QUTYD,
CUMMETpHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTe BETUYMHBI YTJIOB U3MEPEHUEM C OMOIIBIO TPAHCTIOPTUPA, CTPOUTD
YIJIbl 3aJaHHOM BEJIMYMHBI, MOJI30BATHCS IMPU PEIICHUU 3a7ad IPaJayCHOW Mepoi
YTJIOB; Paclo3HaBaTh HA YEPTEKAX OCTPBINA, MPAMON, pa3BEPHYTHIN U TYIION YTJIbIL.

Beluncnarh MIMHY JOMaHOM, NEPUMETP MHOTOYrOJIbHUKA, TOJIb30BAThCS
€MHULIAMH U3MEPEHUS JIMHBI, BRIPAXKATh OJIHA €IMHUIBI U3MEPEHHUS JJIMHBI Yepe3
Ipyrue.

HaxoauTk, UCTIONB3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY JIBYMS
TOYKaMH, OT TOYKHU JI0 MPSIMOM, IJIMHY TTyTH HA KBAJIPaTHOM CETKeE.

Beruucnare  miomans  GUryp, COCTAaBJICHHBIX U3  NPSIMOYTOJBHUKOB,
HCIIOJB30BaTh pa30MeHNue Ha MPSIMOYTOJIbHUKH, HAa paBHbIE (PUTYPHI, JTOCTPAUBAHUE
10 MPSAMOYTOJIbBHUKA; MOJb30BaThCSI OCHOBHBIMHM €IMHUIIAMU WU3MEPEHUS IUIOIIA/IH;
BBIPAKATh OJIHU €AMHUIIBI U3MEPEHUS TUIOMAIN Yyepe3 Apyrue (mpu HeoOX0MMOCTH
C OTIOPOIi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pacro3naBaTh Ha MOJAENAX M H300pPKEHUSIX TUPAMHUAY, KOHYC, MMJIMHID,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpO, TPaHb, OCHOBAHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenune/I.

Boraucisate 00b€M MpSIMOYTOJBHOTO TMapajuieienuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMHU €IMHUIIAMHU U3MEPEHUsI 00BbEMA; BbIpaXaTh OJIHU €AWUHUIIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ormopoit Ha CpaBOYHYIO HHPOPMAITHIO).

Pemiath HecloOXHBIC 3a7a4d Ha HAXOXKJCHHE TEOMETPUUECKUX BEJIUYUH B
NPaKTUYECKUX CUTyalUsiX (Ipy HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOHA).

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBI
Henun n3yyeHust yueOHOro Kypca

AnreOpa sBISETCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOM WIKOJBI: OHA
o0OecreynBaeT M3y4yeHUE IPYruX JUCLUUILIMH, KaK €CTECTBEHHOHAYy4YHOrO, TaK H
IYMaHUTApHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIsl MPOJIOJIKEHUST 00pa30BaHus
U B TMOBCEAHEBHOM M3HU. Pa3zButre y 00yyaromuxcs Hay4YHbIX MPEACTaBICHHUHN O



MIPOUCXO0XKIEHUN
U CYIIHOCTH aJreOpanyeckux aOCTpakivii, crnocobe OTpakKeHUs MaTeMaTHYeCKOu
HAyKOM SIBIEHWWA M TMPOIECCOB B MPHUPOJIE U OOIIECTBE, POJIM MATEMaTUYECKOIO
MOJIEJIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUSI U KAYECTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aJlaliTallid B
coBpeMeHHOM IH(poBOoM obO1miecTBe. M3ydenue aireOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yYMEHUA  HaOMOAaTh,  CpaBHHBaTh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHS W BBIBOIBL, (POPMYIUPOBATH
yTBepxkaeHus. OcBoeHue Kypca anreOpbsl OOecredyMBaeT pa3BUTHUE JIOTHYECKOrO
MBIIUICHHS OOYYalOIMUXCSA: OHU HCIOJIb3YIOT JAEAYKTHBHBIE M HHIYKTHBHbBIC
paccyxaeHus, oO0OOIIeHHEe W KOHKPETH3allMio, aOCTparupoBaHWE M aAHAJIOTHIO.
OOyuenue anreOpe MpeAnoiiaraeT 3HAYUTENbHBIA O00BEM  CaMOCTOATEIIHHOU
JESTEIbHOCTH ~ OOyYaroIMXcsl, IO03TOMY CaMOCTOSTEJIbHOE pEIIeHUuEe 3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS peaju3aluedl J1eATeIbHOCTHOrO MIpPHUHLHUIA
00yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJEPKATEIBHO-METOANYECKHE JuHUU: «Hucna wu
BBIUHCIICHUSY; «ANreOpandeckue BBIPAKECHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«Dynkum». Kaxaas u3 3Tux coaepkarelbHO-METOANYECKUAX JIMHUN Pa3BUBACTCS HA
MPOTSDKEHUH TPEX JIET M3YyYEHHsI Kypca, €CTECTBEHHBIM O0pa3oM IEpervieTasch U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B Xone n3yueHus Kypca oO0ydaromuMmes
MPUXOAUTCS JIOTUYECKH PacCyKIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM LI€1eco000pa3HO BKIIOUHUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielbl MATEMAaTUYECKOTO 00pa30BaHUs U
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOYYalOIMMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTEMaTU4YeCKOro  sA3bIKa. TakuMm  0o0pa3oM, MOXKHO  yTBEpXKHIaTh, 4YTO
COJIEpKaTENbHON M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Airedpa» sBISIETCS €ro
UHTETPUPOBAHHBINA XapakTep.

Conepxanve nuHUM «YuWcina W BBIYHCICHUS CIYXKUT OCHOBOW JIS
JaJIbHEHIIET0 W3Y4YeHHUs MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOy4aromuxcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS AJITOPUTMAMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJI TMOBCEIHEBHOU
*KU3HU. Pa3zBUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
UPpaLUOHATBHBIMU YUCIaMU, (POPMHUPOBAHUEM MPEACTABICHUN O JEUCTBUTEIHHOM
yycie. 3aBepllIeHWE OCBOCHUS YHCIOBOM JIMHUM OTHECEHO K CTapuIeMy 3BEHY
00111ero 0o0pa3oBaHUsI.

Conepxanue JBYX aareOpanuecKux JUHUNA — «AJIreOpandecKue BBIPKCHUSDY
U «YpaBHEHUSI M HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyUYaIOIIMXCA
MaTeMaTUYeCKOro armapara, HEOOXOJAMMOTO i pelieHUs 3ajad MaTeMaTHKH,
CMEXKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lady. B OCHOBHOI mIKOJE
y4eOHBI MaTepuana TPYNIUPYeTcs BOKPYT pallMOHAIBHBIX BBIpaXEeHHH. Anredpa
JIEMOHCTPUPYET 3HAYCHUE MATEMATHKHU KaK SI3bIKa JIJISl TOCTPOSHUS MaTEeMaTHIECKUX
MOJIeJIel, OMUCAHUsI MPOIECCOB U SIBIICHUW peaqbHOro Mupa. B 3amaunm oOyueHus
anredpe BXOIAT TaKXkKe JaJbHEHINee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS,



HEO0OXOUMOTr0, B YaCTHOCTH, Ui OCBOCHHS Kypca HH()OPMATHKH, M OBIAJCHHE
HaBBIKAMU JIEAYKTUBHBIX paccyxkaeHuid. IIpeoOpazoBaHue CHMBOJNBHBIX (hopm
BHOCUT CBOHM cIleIU(HUUECKUl BKJIAJ B Pa3BUTHE BOOOpPAXKEHHUs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUECTRBY.

Conepxxanue (yHKUMOHAIBHO-Tpa(pUUECKON JTUHUM HALEICHO HA IMOJyuyeHUe
IIKOJbHUKAMHU 3HAHUH O (YHKUIMAX KaK BaKHEHIIEH MaTeMaTH4ecKOW MoJIenu s
ONMCAHMS M WUCCIEN0BAaHMS Pa3HO-00pa3HBIX IMPOIECCOB U SIBICHUN B MPHPOJE U
oOmectBe. M3ydeHne 3TOro marepuana CrocoOCTBYET Pa3BUTHIO Y OOYYarOIIHUXCS
YMEHUS MCIIOJIb30BaTh Pa3IMuHbIe BhIPA3UTENIbHBIC CPEACTBA A3bIKa MAaTEMAaTUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Trpaduueckue, BHOCHUT BKIag B (OpMHUPOBAHUE
Mpe/ICTaBICHUIA O POJIM MATEMATUKH B PA3BUTUU [TUBUIN3AIUHN U KYJIbTYPBHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypc
«AnreOpa», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Uucna ¥ BBIUMCIHEHUS», «ANTeOpandyecKue BbIPAKECHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.

VY4eOHbIN MJIaH Ha HU3y4yeHue anreOpel B 7-9 knaccax OTBOAUT HE MeHee 3
y4eOHBIX 4acOB B HEJNEII0 B TEUEHHE KaXJOro rojaa oOydeHus, BCETro 3a TpU rojaa
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJIT'EBPA» (I1IO TOAAM OBYUEHUA)
7 KIIACC

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OJIHON (OPMBI 3aIUCU
npobeit k gpyrou. IloHaTrwe palMoHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHMUE,
YIOOPAIOYMBAHUE  PALMOHAIBHBIX  YHCel.  Apu(MeTHYEeCKHe  JIEUCTBUS  C
palMOHAIIBHBIMA YHUCIaMU. PemeHne 3amad w3 peanbHOM NPAKTUKM HA YacTH, Ha
JpoOu.

Crenenb C HaTypaJbHBIM IOKAa3aTeleM: ONpEeIeeHne, MpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OMPEENICHNUS, 3aITUCh OOJIBIINX YUCEIL.

[IpoueHThl, 3anKCh MPOLIEHTOB B BHJIE IpOOU U APOOH B BUJE MPOLEHTOB. TpH
OCHOBHBI€ 33/1a4M Ha IPOLEHTHI, PELICHUE 33/1a4 U3 PEAIbHON TPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JEJIUMOCTH, PA3J0XKEHHE HAa  MHOXKUTEIHU
HATYpPaJIbHBIX YHCE.

PeanpHbie  3aBUCMMOCTHM, B TOM  4YHClIe TipsMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AsredpanyecKue BbIPAKEHUSA

IlepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C IepeMeHHOH. JlomycTumele
3Ha4YE€HUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEIMYWHAMHU B BHJIE
(dopMmyiibl. Beruncnienus no popmymnam.

[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUN, TOXKJAECTBEHHO PAaBHbIE BHIPAXKEHUS,
npaBwiia MpeoOpa3oBaHMsl CYyMM M MPOM3BEICHUI, MpaBujia PACKPBITHS CKOOOK U



MIPUBEICHUS MTOT0OHBIX CIaraeMbiX.

CBONCTBa CTENEHM C HATYypaJIbHBIM II0KA3aTEIIEM.

OpHounensl U1 MHOrowieHsl. Crenenb MHorowwieHa. CioKeHHE, BbIYMTAHUE,
YMHOKE€HHE MHOT04JIeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaApaT CyMMBI U
KkBaapar pasHoctu. dDopmysa pasHOCTH KBaapaToB. Pa3nokeHue MHOIOYJIEHOB Ha
MHOKHUTEIIN.

YpaBHenus

VYpaBHEeHUE, KOpPEHb YpaBHEHHWs, MpaBWia MpeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHU.

JluneliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEU JIMHEWHOTO
YpaBHEHUS, PELICHNUE JUHEHHBIX ypaBHEHUI. CoCTaBlIeHUE YPAaBHEHUM O YCIOBHUIO
3amaun. Pemenne TeKCTOBBIX 3a1a4 ¢ MIOMOLIBIO YPABHEHUM.

*JIuHeiiHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €r0 rpaq)HK*z. Cucrema nByx
JVHEWHBIX YpaBHEHUU C JAByMs II€pEeMEHHBIMHU. PemeHue cucreM ypaBHEHUI
CrocoO0M NOJCTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YPAaBHEHHUM.

DOyHKUUHA

KooparHara Toukn Ha npsiMoil. UuCIoBBIE MPOMEXYTKH. PaccTosiHue Mexay
JByMSI TOUKaMHU KOOPAUHATHOU MPSMOM.

[TpsmoyronbHas cucremMa koopauHat, ocu OX u Oy. Abcuucca u opauHara
TOYKH Ha KOOPJWHATHOW IUIOCKOCTH. [Ipumepsl rpadukoB, 3aaHHBIX (OpMyJIaMu.
UYreHue rpaMKoB peaslbHbIX 3aBUCUMOCTEM.

[Tonstue pynkuuu. I'paduk dynkiuu. CroiictBa pynkumid. Jlnnelinast GpyHKIwus,
e¢ rpadpuk. I'padpuk pynkumm y = kx + b. *I'papuueckoe peireHue THHEHHBIX
YpaBHEHUH U CUCTEM JIMHEUHBIX YpaBHEHUN™.

8 KJIACC

Yucaa v BIYMCICHUSA

KBagpatubiii kopeHb u3 uyucina. *llonstue 00 uUppalMOHAIBHOM YHCIIE.
Hecsatuunble TpUOIMKEHUST UppalMOHANBHBIX uncen™. CBoilcTBa apupmeTHIecKux
KBaJpPATHBIX KOPHEHN M MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYUCIICHUAM. *J|elicTBUTEIbHBIC YKCIa™.

CrerneHb ¢ LeabIM IMOKa3aTeNneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AJiredpanyeckue BbIpaKeHUS

KBazgpaTHbIi TPEXUIIEH; PA3JIOKEHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEH.

AnreOpanyeckas npoOb. (OCHOBHOE CBOWCTBO anreOpanmdecko JpoOwu.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [EJIEHHE  airedpamvyeckux ApoOe.
PannoHanbsHbie BhIpaXKEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHUs U HEPABEHCTBA

KBagparHoe ypaBHeHue, Gopmyna KOpHEH KBaJpaTHOTrO ypaBHeHUs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
JIpOOHO-paIIMOHANIbHBIE YPaBHEHHUS.

2
3)_IGCL u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM Hn3y4aeMoro mMmarepuaja.



*T'padmueckas MHTEpIPETAIS YPABHEHUN C IBYMS TIEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YypaBHEHUM C JBYMsI mepeMeHHbIMU™. [IpuMepbl pelieHus CcucrteM
HEJIMHEHHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aj1a4 aaredpandyeckuM CrocoooM.

YHucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OJHOM IEPEMEHHOMU.
PaBHOCWIIBHOCT, HEpaBEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW TIIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOI.

DOyHKIUU

[Tonsitue dpynkuu. O61aCTh ONPEISICHUS 1 MHOXKECTBO 3HAUCHUN (DYHKIINH.
Crioco0Osl 3a1anust GyHKITHIA.

I'paduk ¢dynkumu. Utenune cBoiicTB QyHkuuu mo e€ rpaduky. [Ipumepst
rpadukoB QpyHKUINN, OTpa)KaIOIIUX PEAIbHBIE MPOIIECCHI.

OyHKIMY, ONHUCHIBAIOIIME TIPSIMYI0 U OOpaTHYH MNPONOPLHMOHAIBHBIC

k
3aBHCHMOCTH, HX rpapukn. Oymkimmu Yy = X, y = X, Y = X, y= -

*T'paduyeckoe peleHrne ypaBHEHUN U CUCTEM YpaBHEHUN™.

9 KJIACC

Yucaa v BBIYMCICHUA

PanmonaneHple 4Kcna, *HppaldoOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHBIE
JeCSITUUHbIE poOu. MHOXKECTBO JEWCTBUTENbHBIX YHUCEN; AEHCTBUTEIbHBIE UYMCIIA
KaK OECKOHEUHBIE JAeCSITUUHBIE ApoOU. B3aMMHO OJHO3HAUHOE COOTBETCTBUE MEKIY
MHOYECTBOM JIEUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHeHMe  JCWCTBUTEIBHBIX  4YMCEN, apudmeruyeckue JEHCTBUS €
JNEUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa, JIATEIBHOCTh IPOLIECCOB B
OKPY’KAIOILEM MUPE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyriieHue
yucen. [Ipuknaka v OleHKa pe3yabTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIIMXCSA K KBAJAPATHBIM.
bukBanpatHoe ypaBHenue. *Ilpumepsl pelieHUs ypaBHEHUN TPETheH M YETBEPTOM
CTereHel pa3ioKeHneM Ha MHOKUTENN ™.

Pemenue qpoOHO-palMOHAIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a7a4 alreOpandeckuM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMeHHbIMU U ero rpaduk. Pemenue cucrem IByX
JIMHEMHBIX YPAaBHEHUM C ABYMs NEpPEMEHHbIMU. PelieHue cucrem IByX ypaBHEHHU,
OIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. [paduyeckas
MHTEPIIPETAlNs CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PermieHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHOW. KBanparHele HepaBeHCTBaA.



I'paduueckas HHTEpIpETAlMs] HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMs
epeMEHHBIMH.

DOyHKUIMHA

KBaaparnuynas ¢yHkuus, e€ rpapuk W cBoiicTBa. [lapaboia, KOOPIUHATHI
BEPIIHMHBI TIApaboJIbl, 0Ch CHAMMETPHH MMapadoJIbL.

g 2
I'paduku GbYHKITH: y = kx, y = kx + b, y = X5,
k .

y =x,y = — M X CBOJCTBA.

YucsoBblie M0OCJI€10BATEILHOCTH U IIPOrPEeCCUm

[loHaTrie 4YUCIOBOM MOCIENOBATEIBHOCTH. 3aJaHue IOCJIeI0BaTeIbHOCTH
pPEKyppeHTHOM opMyIoit u GopmMyInoi N-ro 4ieHa.

Apudmernueckas u TeoMmeTpuyeckas mnporpeccuu. Dopmynsl N-To dYieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N UJICHOB.

*N300paxkeHre 4WICHOB apuU(METUYECKOH M TeOMETPUYECKOW Mporpeccuit
TOYKAMHA Ha KOOPJUHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHUUAJIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI*.

IIJTAHUPYEMBIE ITPEAMETHBIE PE3YJIBTATBI OCBOEHUA PABOYEH I[TPOT'PAMMbBI
KVYPCA «AJIT'EBPA»

OcBoeHne yueOHOro Kypca «AnireOpa» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JOJDKHO OOecCIlieuyrMBaTh JOCTHUKEHUE CICAYIOMIMX MPEAMETHBIX
00pa3oBaTENIbHBIX PE3YIIBTATOB:

7 KJIACC

Yuciia ¥ BBIYUCTIEHUSA

BeImtotHSATE, couyeTass yCTHBIE W TNHCHMEHHBIC TPUEMBI, apuPpMeTHIECKuE
JIEHUCTBUS C PaIlMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HAaYeHWs YHCIIOBBIX BBIPAKCHHM; TMPUMEHATh pPa3HOOOpa3HbBIE
CrocOObl U TMPUEMBI BBIYUCICHUS] 3HAUEHUW NPOOHBIX BBIPAKEHUH, COJEPIKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH.

[lepexomuth OoT omHOM (PopMBbI 3amuicu 4YMcen K Jpyroi (mpeodpa3oBbIBATh
JECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JCCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO ApoOb). CpaBHUBATH H
yIOPSI0YUBATH pAllUOHATBHBIC YUCIIA.

OKpyrJsTh Ynca.

BBITIOTHATE TPUKUIKY W OIEHKY pe3yibTaTa BBHIYMCIICHUH, OIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAKCHUH.

BEITIONHATE JIEHCTBHUS CO CTEMCHSAMH C HaTypaJdbHBIMHM ITOKa3aTeIsIMH (C
OTIOPOM Ha CIPABOYHYIO0 HH(POPMAITHUIO).

[IpuMeHSATh MPU3HAKU ACIUMOCTH, PA3JI0KEHNE Ha MHOXHUTEIIA HATYPATbHBIX
JHUCE.

Pemare mpocreiinme MNpaKkTUKO-OPUEHTUPOBAHHBIC 3a/ladyd, CBSI3aHHBIC C
OTHOIIIEHWEM  BEJIMYWH,  MPOMOPIUOHAILHOCTBIO  BEJWYWH,  IPOILIEHTaMH,
HMHTEPIIPETUPOBATh PE3YNbTATHI PEIICHUS 33/a4 ¢ Y4ETOM OTpaHWYEHUH, CBS3AHHBIX
CO CBOWMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.



AsredpanyecKue BbIPpaKEeHU

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
anreOpanyeckor TEpPMUHOJIOTHEH U CUMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPXEHUW TMpPU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHATh peoOpa3oBaHusi LEJIOT0 BhIPAXKEHUS B MHOTOYJIEH NMPUBEACHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BBITIONIHAT YMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJICH, TPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI U KBaJparTa pa3HOCTU (C OMOPO
Ha CIIPaBOYHYIO WH(OPMAITHIO).

OCyIIECTBIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIM C IOMOIIbIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXHTENS, TPYNIHUPOBKH CIAraeMbIX, MPUMEHEHHS
bopMyIT COKpAIIEHHOTO YMHOKEHHUS (C OMOPOM Ha CIPABOYHYIO MH()OPMALIHIO).

[TpumensTh npeodpazoBaHusi MHOTOWICHOB JJIsl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypAJIbHBIMM MOKA3aTESIMU IS
npeoOpazoBaHus BEIpAXKEHHI (C OMOPOH Ha CIIPAaBOUHYIO HH(POPMAIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemlate NHMHENHBIE YpaBHEHUS C OJHOM IEPEMEHHOW, NMPUMEHSS IpaBUIIA
Nepexo/ia OT UCXOAHOTO YPaBHEHHS K paBHOCUILHOMY eMy. [IpoBepsTh, sIBIsETCS JIH
YHUCJIO KOPHEM YPaBHEHHS.

WNmerp mpencraBieHue O rpaMyecKux METOAax MpU PEIICHHH JIMHEHHBIX
YPaBHEHHI U UX CHCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMIUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH rpadvK JUHEHHOTO YpaBHEHUS C IBYMS
NEePEeMEHHBIMH; TOJB3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHECHUS.

Pemiats cuctemsl JByX JUHEHWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMHU, B TOM
gucie rpaduvecku (C Ormopoi Ha aNroOpuTM YIeOHBIX JIEHCTBHMN).

CocTaBnaTh (1OCJIE€ COBMECTHOIO aHAJIM3a) M pelaTh JMHEWHOE ypaBHEHUE
WIM CUCTEMY JIMHEMHBIX YpPAaBHEHHUM IO YCIOBHIO 3a/lauyM, WUHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M ITOJTYyYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxku. ®yHKUUU

N300pakath Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl; 3aMMChIBATh YHUCIOBBIE MPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TPaPUKH TUHEHHBIX PyHKIUH. CTpouTh rpaduk GyHkiuun y = kx + b.

OnuceiBaTh € TOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BeTMYMHAMH (II0 aJITOPUTMY YYEOHBIX NEHUCTBHIA): CKOPOCTh, BPEMsl, PACCTOSIHHE,
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpEMS, 00bEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMHN 10 3HAYCHUIO €€ apTryMeHTa.

[Tonnmate rpaduyeckuii crnoco0 MpeacTaBiICHUS W aHajdu3a HHGOpPMAIINH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPA()UKOB peaTbHBIX MPOIECCOB U
3aBUCHUMOCTEMN.



8 KUIACC

Yuciia 1 BBIYMCICHUS

Hcnonp30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOXKECTBE JEUCTBUTEIIBHBIX
qyceN JUIsl CPaBHEHHUs, OKPYIJICHHUS M BBIYUCIICHUN; M300pa’kaTh JCHCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPJAWHATHOW MPSAMOM.

[IpuMeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yyd MpPU HEOOXOJIMMOCTH KaJIbKYJSITOP; BBINOJHATH
npocTedme NpeoOpa3oBaHUsl BBIPAKEHUM, COAEpXKAIIMX KBaJApPaTHbIE KOPHHU,
VICTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucud OOJBIIMX W MajbIX YHUCEN C MOMOUIBIO JECATUUYHBIX
npoOeii u creneHeit uucna 10.

AJuiredOpanyecKue BbIPaKEeHUA

[IpuMeHsATh TMOHATHE CTENEHW C LEeJIbIM IOKAa3aTelieM, BBINOIHATh
npeoOpa3oBaHUs BBIPAKEHUW, COJEPKAIIMX CTENEHW C LEIbIM IoKazareineM (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBITIONHATE HECIOXKHBIE TOXKJIECTBEHHBIE NPEOOpa3oBaHUs pPalUOHAIbHBIX
BBIPOKEHHII HAa OCHOBE IMpaBWJI JEUCTBUM HAJ MHOrOYJIEHAMHU M anreOpandecKuMu
TpOOSIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BBIPAKEHUM NI PEILICHUS pa3iIM4YHBIX 3a/ad U3
MaTEMAaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
nH(popManuu) U palroOHAJIbHbIE YPAaBHEHMS, CBOJSAIIMECS K HUM, CHUCTEMBI ABYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHIINE HCCICTOBAHUS YPABHEHWM M CHUCTEM YpPaBHEHUM, B
TOM 4YHCJI€ C MPUMEHEHHEM IpauyecKuX MPeACTaBICHUN (YCTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMa YPAaBHEHHMU PELIeHUSs, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUM.

[lepexoguTh OT cloBeCHON (GOPMYIMPOBKM 3alayu K €€ anreOpandyeckoi
MOJEIN C T[IOMOINBIO COCTaBJIEHUS YPAaBHEHMS WM CHCTEMBI YpPaBHEHMI,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MTOJTYYEHHBIN pe3ynbTar.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHUS, OLIEHKH; PEIaTh
JTUHEHHBbIE HEPABEHCTBA C OJTHOM MEPEMEHHON M MX CHUCTEMBI; JaBaTh Tpauueckyro
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

OnepupoBath Ha 0a30BOM YypOBHE (YHKUIMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMPENENsATh 3Haue€HUE (PYHKIUU IO
3HAYEHHUIO apTyMEHTa; ONpPEAEIIATh CBOMCTBA PYHKIMU O €€ rpaduKy.

Crtpouth Tpaduku dMeMEeHTapHbIX QYHKIUNA BUAA , Y = X,y =Xy =%,

k o o .
Y= =, ONHUCHIBATH CBOWCTBA YMUCIOBOM (QyHKIMU 10 €€ Tpaduxy (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIONIECH MMOMOIIBIO).



9 KUIACC

Yuciia 1 BBIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BreimonusaTe apupmMeTnieckue JeiCTBUS ¢ pallMOHAIBHBIME YHCIAMU, COUeTast
YCTHBIE U TNHMCBMEHHBIE IIPUEMBI, BBIIOJHATH BBIYKMCICHHS C HUPpPALUOHAIBHBIMU
YUCIIAMM.

HaxonuTpe 3Ha4eHMS CTENEHEH ¢ LEJIbIMU ITOKA3aTEISIMU U KOPHEHN; BBIYUCIIATh
3HAYEHHUS] YUCIIOBBIX BBIPAYKECHUM.

OKpyrasaTe JAEUCTBUTENBHBIC YHCIA, BBINOIHATh IPUKUAKY PE3YJIbTATA
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKCHHM.

YpaBHeHUs U HEPABEHCTBA

Pemarb nuHeiiHbIE W KBaJpaTHBIE YPaBHEHUS, YPABHEHMSI, CBOISIINECA K HUM,
MpOoCTENIINE JPOOHO-PALIMOHAIBHBIE YPABHEHHSL.

Pemate mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YPABHEHHU C JIBYMS
MEPEMEHHBIMU M CHUCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJHO YypaBHEHHE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaJIbHOU orope).

PemaTte mnpocTeilme TEKCTOBBIE 3a/ayd alreOpanyeckuM CrIocodooM ¢
IOMOILBIO COCTAaBJICHUS YPAaBHEHUS WIA CUCTEMBI JBYX YPaBHEHHMH C JByMs
EPEMEHHBIMH.

[IpoBOIUTE MpOCTENIINE HCCIEAOBaHUS YPAaBHEHUM M CUCTEM YpPAaBHEHMIA, B
TOM YHUCJIE€ C MPUMEHEHUEM IpaUueCcKUX MpeICcTaBICHUN (yCTaHABINBATD, UMEET JIU
ypaBHEHUE WIN CUCTEMA YPaBHEHUH peIlIeHus1, €ClIM UMEET, TO CKOJIbKO, U Tp.).

Pemarp nuHeNHblE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaThb
pelIeHNe HEPaBEHCTB HA YHUCJIOBOW MPSIMOM, 3alMChIBaTh PELIEHUE C MOMOIIBIO
CUMBOJIOB.

PemaTpe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; U300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MPSIMOiA, 3aITUCHIBATh PEIICHHUE C TOMOILBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPHU PEILICHUN PA3IUYHbIX 3a7a4.

DOyHKIUU

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXEMaTHYECKU
pacroyoKeHUe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB (QyHKIMA Buma: Y = KX,

k .
y=kx+b,,y=ax®+bx+c,y=x,y = x, Y = ~ B 3aBHCHMOCTH OT 3HA4CHHI
X

K02((PUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth W H300paxaTh CXEMAaTUYECKH TpauKy KBaIpaTUUHBIX (DYHKITHH,
OMKCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKITUH TTO MX TpaduKam.

Pacro3naBaTh KBagpaTHuHyr0 (QYHKIHIO 10 (OpMysie, TPUBOIUTH TMPHUMEPHI
KBaIpAaTUIHBIX (YHKIIMHA U3 peaTbHOM KU3HHU, PU3UKH, TCOMETPHH.

YucsioBble MOCTIEA0BATEIHLHOCTH H TPOTPECCHHA

Pacrio3HaBaTh apu(METHUECKYIO U TEOMETPUUYECKYIO TIPOTPECCHH TTPH PA3HBIX
crnoco0ax 3aJaHusl.

BhBITIONHATE  BBIYMCICHUS C  HUCMOJb30BaHWEM GopMyn N-TO  4iIeHa



apu(pMeTUYeCKO M TeOMETPHUYECKOW MPOrpeccHil, CyMMbI HEPBBIX N 4I€HOB (C
OIIOPOM Ha CIIPaBOYHYIO MH(POPMALIUIO).

Pemare 3amaum, CBS3aHHBIE C YHMCIOBBIMHU IIOCIEJOBATEIBHOCTSAMH, B TOM
qucie 3aJaud U3 PealbHON U3HU (C UCHOJIb30BAHUEM KaJIbKYJIATOpa, LU(POBBIX
TEXHOJIOTUH).

PABOYASA TPOTPAMMA YUEBHOTI'O KYPCA «I'EOMETPUS». 7-9 KJIACCbHI
Hean n3yyenusi yuedOHOro Kypca

OOmme nenu wu3ydeHus: ydyeOHOro kypca «l'eomeTpusi» IpencTaBiIcHbl B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypOKaxX I'€OMETPUH
OoOyyaroluics y4YUTCS TNPOBOJUTH  JOKA3aTEJIbHBIE PACCYKICHUs, CTPOUTH
JIOTUYECKHE YMO3AKIKYECHUS, JOKa3blBaThb WMCTUHHBIC YTBEPXKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKICHHUS «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MpPHU3HAKOB, (pOpMysIMpoBaTh OOpaTHbBIE YTBEpKIEHUA. B o0yueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAYEHHE H3YyUYECHHUS
r€OMETPHUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MAaTEMAaTUYECKOM IIKOJIE.

Btopoii 1enpr0 u3ydeHUs TE€OMETPUU SBJISIETCS HCHOJB30BAHUE €€ Kak
MHCTPYMEHTA MPU PEIIEHUH KAaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKHX 3aj]ad,
BCTPEYAOUIMXCSI B pEaJbHOM  KU3HU. OTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIINTEIbHAS JIMHUAA B W3YyYEHUHM TEOMETpUM B IIKoJie. /[ 3TOro yduresnro
peKOMeHyeTcsl  moAOdupaTh  3aJayd  MNPAKTUYECKOTO XapakTepa  JUIs
paccMaTpuBaEéMbIX TE€M, YUYUTh OOYYaIOLIUXCS CTPOUTh MaTeMaTHYECKHE MOJEIH
peanbHBIX JKU3HEHHBIX CHUTyalWld, IPOBOAUTH BBIYMCIECHHS W  OLEHUBAThH
aJ€KBAaTHOCTh INOJIy4YEHHOro pe3ynbrara. KpailHe BaXHO NOMUYEPKUBATH CBS3U
TF€OMETPUU C JPYTMMH IPEAMETaMH, MOTHMBHPOBATh MCIOJB30BATh OIPENEIICHUS
r€OMETPUYECKUX (UTYpP U TOHSATUH, TEMOHCTPUPOBATH MPUMEHEHUE MOJTYYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HauboJiee IpKO BUJIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcooTHOIIEHUs», «Metoa koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY IuUlaHy B 7-9 Kiaccax H3ydaeTrcss Y4eOHbIH Kypc
«I"'eomeTpus», KOTOPbIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3leibl COACPKAHUS:
«"'eomerpuueckue ¢GuUrypel M HUX CBOWCTBa», «VI3MepeHHE TE€OMETPUUECKUX
BEJIUYMH», a Takke «JlekapToBbl -KOOpJAMHATHI Ha IIOCKOCTHY, «BekTopb»,
«JIBmxenus miockoctu» U «IIpeodbpazoBanus moao0usD».

VY4eOHbIil TUIaH mpeaycMaTpUBaeT U3yuyeHUE FeOMETpHH Ha 0a30BOM YPOBHE,
UCXOs U3 HEe MeHee 68 yueOHBIX 4acoB B yuyeOHOM ToOjay, BCEro 3a TpHU Trojaa
oOyuenus — He MeHee 204 JacoB.

COAEPXAHUE YYEBHOI'O KYPCA «'EOMETPUS» (11O TOAAM OBYUEHUA)
7 KIIACC

Hauvanbnbie nonsTus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yroa. Buasl



yriioB. BeprukanbHble W cMexHBIE yrabl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHAUKYISIPHOCTD IIPSIMBIX.

*CumMerpuunbie  (Gurypsl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETPUH™',
IIpuMepsl CHMMETPUU B OKPYIKAFOIIEM MUPE.

*OCHOBHBIE ITOCTPOEHUSI C TOMOUIBIO IUPKYJIS U TUHEHKU ™,

TpeyronbHuk.  BwicoTa,  Meamana,  OuWCcekTpuca, HMX  CBOICTBa.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBa M MPU3HAKK PABHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBoiicTBa ¥ MPU3HAKU NapaJieNbHbIX MpsAMbIX. CyMMa yrioB TPEYroJbHHKA.
Breninue yribel TpeyroiabHUKa.

[IpssMoyroyibHbIA ~ TpeyrosbHUK. CBOWCTBO MeAHAaHbl IMPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEIEHHON K ruroreHyse. [Ipu3Haku paBeHCTBAa NPSMOYTOIbHBIX
TPEYrOJLHUKOB. [IpSIMOYTOJIBHBINA TPEYTONBHUK ¢ YoM B 30°.

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYTrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIJie U OOJbIIEH CTOPOHE TPEyroJIbHUKA.
IleprieHIUKYIISAp ¥ HAKJIOHHAS.

*T'eomerpuueckoe MecTto Touek.* buccekrpuca yrima u  CepeIuHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK T€OMETPUYECKHUE MECTA TOYEK.

OKpyXKHOCTb M Kpyr, XOopJa H JuamMeTp, HuX CBoWcTBa. B3ammHoe
pacmoJIOKEHUE OKPYXKHOCTH M mpsiMoil. KacarenbHass M cekymias K OKpPYKHOCTH.
OKpyXHOCTb, BNHCaHHasg B yroj. BnucaHHas # oOnMCcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapannenorpamm, €ro npu3HAaKd U CBOMCTBA. YacTHbIE
Cllyyad TapajuiesiorpaMMoB (MpsIMOYTOJIbHUK, POMO, KBaapaT), WX MPU3HAKU HU
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOWCTBA M MNPHU3HAKMU.
[IpssmoyroJsibHas Tpaneuus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpUS.

Teopema daiieca u TeopeMa 0 MPOMOPUUOHAIBHBIX OTpe3kax. CpenHue JIMHUU
TpPEyrojabHUKa U Tpaneuuu. LlenTp macc TpeyrosbHUKA.

[Togobue TpeyroapHUKOB, Kod(pduimeHt mnomodus. IlpuszHaku nomoOUs
TpeyroiabHUKoB™. [IpuMeHenne noaqo0us mpu peleHruy NpakTUYECKUX 3a1a4.

CpoiictBa mmiomianeir reoMmerpudeckux ¢uryp. Dopmynsl mus  TUIOMIAAH
TpPEeyrojbHHKa, MapajmienorpaMma, pom6a u Tpaneuud. OTHOUIEHHME IIOIAAeH
MO00HBIX (HUTYP.

Brruncnenue rmmomaned TpeyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
NPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yria MpsIMOYTOJBHOTO TPEYrOJIbHUKA.

3
3)_IGCL u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualia.



OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. TpUroHOMETpHYECKUE (HYHKIMU YIJIOB
B 30°, 45° u 60°.

BriicaHnuble U HEHTPaIbHbIE YIJIBI, YTOJ MEXKIY KacaTeIbHON 1 XOpHOi. YTIibl
MEXIy XOpJaMU M CEKyIIMMHU. BIIMCAHHBIE M OIMCAHHBIE YETHLIPEXYTONLHUKH.
B3aumHoe pacnosoxkenue IByX OKpyxkHocTell. Kacamme oxpyskuocreit. OOmue
KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHrenc yrioB or 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. POPMYJIbl IPUBEACHHUS.

Pemenne TpeyronbHUKOB. Teopema KOCUHYCOB U T€OpeMa CUHYCOB. Perienue
IPAaKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeoOpazoBanue nogoous. Ilogodne coOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 IpoU3BEAEHUU OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

Bektop, nmMHa ~ (MOIyJib)  BEKTOpa,  COHAIpPaBJIEHHBIE  BEKTOPBI,
MIPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMyd HaJ BeKTopamMu. Pa3inoxeHue BekTopa 1O JIBYM
HEKOJUIMHEApHbIM BekTOopaM. KoopauHatel BekTOopa. CKalsIpHOE IPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE 11 HAXOXKACHUS JUIMH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSIMONU™ U OKPY>KHOCTH
B KOOpAMHATaX, IEPECEYEHUE OKPYKHOCTEH M IpPSAMBIX. METOoJ KOOpPIHHAT U €ro
IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKU. J{JTMHA OKPYKHOCTH. ['pagycHas u paauaHHas
Mepa yIJa, BBIUMCICHHE [UIMH JyTI OKpykHocTeu. I[lmomane kpyra, cekrtopa,
CerMeHTa.

*JIBM>KEHHSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUHM (uryp (3JieMEeHTapHbIE
npeacrasienus). [lapamnensHblil nepenoc. [loBopoTt™.

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEN I[TPOI' PAMMEBI
KYPCA «I'EOMETPUA» (IIO TOAAM OBYUEHUA)

OcBoenue yueOHOro Kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsl JIOJDKHO OOECIeurBaTh JOCTIKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

Pacrio3naBaTh u3y4eHHbIC T€OMETPUUECKIE (PUTYPBI, ONIPEACIIATh UX B3aUMHOE
pacmoiokeHue, M300pakaTh TEOMETPUUYECKUE (PUTYPHI; BBINOIHATH YEPTEKHU IIO
YCIIOBUIO 3am1aud. M3MepATh JIMHEWHBbIE W YIJIOBBIE BEJIWYMHBL. Pemarh 3agauyd Ha
BBIUMCJICHUE JUIMH OTPE3KOB Y BEJIUYMH YIJIOB.

Henate TpyOylH0 OLIGHKY JIMHEMHBIX W YIVIOBBIX BEJIWYUH TIPEAMETOB B
peaqbHOM JKU3HU, Pa3sMEpPOB MPUPOJHBIX OO0BEKTOB. Paznmuuarh pa3mepbl 3THUX



00BEKTOB IO MOPSIAKY BETUYUHBI.

CtpouTh uYepTeXu K TEOMETPUUECKUM 3ajadaM (C HUCIOJIb30BaHUEM
CMBICJIOBOM OITOPBI: HABOISIINE BOIPOCHI H/UJIN alrOpuTMa y4eOHBIX JEeHCTBUH).

[Tonp30BaThCAd TpU3HAKAMM PABEHCTBA TPEYTrOJIBHUKOB, HCIIOJIb30BATh
IIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOIUTH JOKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonb30BaThCAd MpPU3HAKAMHM PABEHCTBA IMPAMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOVMCTBOM MEJIUAHBI, MPOBEAEHHON K THIIOTEHY3€ NPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
pElIEHUH TEeOMETPUYECKUX 3ajay (C HCIOJb30BaHUEM 3PUTEIBLHON HArIsTHOCTH
U/Win BepOaIbHOM OMOpHI).

OnpenensiTe NapaiiebHOCTh MPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPbIE 00pa3zyer
c HUMH cekymasa. Onpenenarb NapauieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NMPSMOM JO TOYEK IPYTOU MPSAMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTH BHIUMCIICHHUS U HAXOJIUTh YUCIIOBBIC U OYKBEHHBIC 3HAUCHHS YTJIOB
B I€OMETPHUYECCKUX 3aJayax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPH IEPECEUCHUH JBYX
MAPpAVICIBHBIX TMPSIMBIX CEKYIIEW. PemaTe NpakTUYecKue 3aJayu Ha HAXOXICHHUE
VIJIOB.

Nmets nipecTaBieHUE O TMTOHITHE TEOMETPUUYECKOTO MECTA TOUECK.

@opMynMpOBaTh ONPEACICHHUS OKPYKHOCTH W Kpyra, XOpIbl U JUaMETpa
OKPYXHOCTH, MOJIb30BATHCS UX CBOMCTBAMH. Y METh MNPUMEHSTH 3TU CBOMCTBA IPHU
pelIeHnY 3a1a4.

OpHEeHTHUPOBATHCS B MOHATUSX: OMMCAHHASI OKOJIO TPEYrOJIbHUKA OKPYKHOCTb,
LIEHTP OMUCAHHOU OKpYX)HOCTU. OnepupoBath Ha 0a30BOM YpoBHE (haKTaMU O TOM,
YTO OUCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAOTCA B OJHOM TOUYKE, U O TOM, UTO
CEpECAVHHbBIE MEPIECHAUKYJISIPEI K CTOPOHAM TPEYrOJbHUKA MEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTHpOBaThCS B TIOHATHUSAX M OINEpUPOBATh Ha 0a30BOM YpOBHE:
KacaTtejabHasi K OKPYXHOCTH, TE€OpeMa O MNEPHEHAUKYISIPHOCTA KacaTeJIbHOU U
paauyca, MpoBEIEHHOTO K TOYKE KaCaHUs.

Nmers mpencTaBieHHE O MPOCTEUINIMX TEOMETPUYECKUX HEPABEHCTBAX, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C TOMOIIBIO IUPKYJIA U
JIMHEUKHU.

8 KUIACC

Pacrio3zHaBaTte OCHOBHBIE BHUIBl  YETBIPEXYTOJIBHUKOB, WX  DJIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMU IIPU PELICHUN N'€OMETPUYECKUX 3a1a4.

OpueHTHpOBaTHCS B NMOHATHUU — TOYKM MEPECEUEHUS MEOUAH TPEYroJIbHUKA
(11eHTpa Macc) B pelieHuu 3a1ad.

Biianets noHsATHEM CpENHEN JTMHUU TPEYTOJIbHUKA U TPaNelUnn, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'€OMETPUYECKUX 3a1ad. VIMeTh npencraBicHue
o teopeme dasieca U TeopeMe 0 NPONOPLMUOHAIBHBIX OTPE3KaX, HPUMEHITh UX IS



pELIeHHs] MPAKTUYECKUX 3a]a4 (C OIMIOPOW Ha 3pUTENIbHYIO HAIJISITHOCTB).

[IpumeHsATh TNpU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUU HECI0XKHBIX
r€OMETPUYECKUX 33]1aY.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHsT TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnanets TOHATHSIMHM CHHYyCa, KOCHMHYCa W TaHI€HCa OCTpOro yrjia
NPSIMOYTOJILHOTO TpeyroibHuKa. [loab30BaThbCcsi ATUMHU TOHATUAMH ISl PEIICHUS
MPaKTUYECKUX 3a]1a4 (IIpU HEOOXOIUMOCTH C OTIOPOW Ha aJIrOPUTM MPaBHIIA).

Boruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOpOM HA  CIPABOYHYIO
uH(POpPMaLIMIO) IUIOUIaJAb TPEYroJbHUKA M IUIOMAAXM MHOTOYTOJBHBIX (QUTYD
(moMB3ysACh, I/1e HEOOXOOUMO, KAIBbKYJIATOPOM). [IpUMEHATh MOJly4eHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

BrnageTts NOHATUSMU BOHMCAHHOTO M ILEHTPAJbHOTO yria, HCIOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX YTJaX, yIriaX MEXIy XOpJaMu (CEKYIIUMH) U YIJIe MEXIY
KacaTeJIbHOM ¥ XOPAOW MPH PELICHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Bianerb MOHATHEM OIMCAHHOTO YETBIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpUMEHATh MONYYEHHbIE 3HAHUSA HA IMPAKTUKE — CTPOUTh MATEMaTUYECKHUE
MOJENH JIJISl 3a]1a4 pEAIbHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C
OpPUMEHEHUEM ToJ00Us U TPUTOHOMETpUM (IOJIB3YACh, TIN€ HEO0OXOIUMO,
KQJIbKYJIITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOILBIO  PA3JMYHbIE AJIEMEHTHl MPSMOYTOJIBHOTO TPEYTrOJbHUKA («pelIeHue
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTh (C MOMOIIBIO KadbKyISATOPA) JIUHBI U
YTJIbI 17151 HETAOJIMYHBIX 3HAUEHHM.

[Tonb3oBaThcs (GopMynamMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJECTBOM JUISI HAaXOXXIAEHHsS COOTHOIIEHUN MEXAYy TPUTOHOMETPHUUYECKUMHU
BEJMYMHAMHU (C ONIOPOM Ha CIIPABOYHYIO UH(OPMAIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIsl HAXOXKICHHUS PA3JIMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PEHICHUE TPEYTrOJbHUKOBY), TPUMEHATh HX NpHU
pELIEHNH NTPOCTEUILNX T€OMETPUUECKUX 3a1a4.

Bnanets nouatusMu npeoOpa3zoBaHuUs MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogpoOHeIX ¢uryp. Ilomp3oBaThCcsi CBOMCTBaMU MMOAOOUS TPOU3ZBOJIBHBIX (PUTYD,
YMETh BBIYMCIATH IJIMHBI U HAaXOAUTh YIJbl y MOMOOHBIX ¢Guryp (o airoputmy
yueOHbIX aeicTBuit). [lpumeHsTh cBoMcTBa MmMOAO00MS B TMPAKTUYECKHX 3ajauax.
YMeTh NpUBOAUTH NPUMEPHI MOJOOHBIX (PUTYP B OKPYXkAIOIEM MHUPE.

[Tonb3oBaThCs TeopeMaMu (IO BU3yallbHOW OMOpE) O MPOU3BEACHUN OTPE3KOB
XOp/, O MPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBAAPATE KaCATEIbHOM.

[Tonb3oBaThCs BEKTOpaMHM, MOHMMAaTh HX TE€OMETPUUYECKUUH U (PU3HUECKUI
CMBIC]I, MPUMEHSITh WX B PEUIEHUHM TEOMETPUUYECKUX U (PU3MYECKHX 3aj]ad.
[IprMeHATh CKaNsipHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHHUS JIMH U YIJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA MNIOCKOCTH, IPUMEHATH €r0 B PEIICHUH



F€OMETPUYECKUX U MPAKTUICCKUX 3a/1a4.

Bnagerp MOHATHUSAMHU TPaBHILHOTO MHOTOYTOJBHHKA, IJIWHBI OKPYXHOCTH,
JUIMHBI JTYTH OKPYKHOCTH WM PaJdaHHONW Mephbl yIia, YMETh BBIYUCISTH ILIOMAIb
Kpyra M ero dactedl (c omopoil Ha chpaBouHyr HHGpopmaiuio). [IpuMeHsaTh
MOJTyYeHHBIC YMECHHSI B MPAKTUICCKUX 33jauax.

Haxoauth ocu (WIu LEHTPHI) CHUMMETpUH GUTYpP, TPUMEHSTH JIBHKECHUS
TUTOCKOCTH B TMPOCTEUIITNX CITyJasiX.

[IpuMeHsATh TIOJIyYCHHBIC 3HAHWS HAa MPAKTHKE — CTPOUTh MATEMaTHYECCKUE
MOJICIH JJI 33a/1a4d pPeaTbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS C
MPUMEHEHUEM TIOJ00MS W TPUTOHOMETPUYECKUX (PYHKIUH (MOIB3YSACh, TIIE
HEO00XO0JIUMO, KAJIBKYISITOPOM).

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
7-9 KJIACCBI

esu n3yuyeHust yueOHOro Kypca

B coBpemeHHOM 1M(POBOM MHpE BEPOSATHOCTh U CTATUCTHKA MPHOOPETAIOT
BCE OOJBIIYI0 3HAYUMOCTD, KaK C TOUKH 3PEHHUS MPAKTHUECKUX MPUTIOKEHUH, TaK U
uX ponu B oOpasoBaHmu. Kaxaplii 4elOBEK MOCTOSHHO MPUHUMAET pPEUICHHsS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A i1 000CHOBAHHOTO MPUHSITHS PEIICHUS B
YCIIOBUSAX HEOCTaTKa WU M30bITKa MHPOPMAIIUA HEOOXOIUMO B TOM YHCIIE XOPOIIIO
c(OpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MbIlUIeHHe. IMEHHO mo3Tomy
OCTPO BCTaja HEOOXOIUMOCTh c(opMHpOBaTH y OOy4yarolUUXcs, B TOM YHCIIE
oOyuaroruxcst ¢ 3[IP, ¢yHKIMOHATBHYI0 TPaMOTHOCTh, BKIIIOUAIOIIYIO B ceOsl B
KauyeCcTBE HEOTHEMJIEMOM COCTABIISIIONICH yMEHUE BOCIPUHUMATh M KPUTHUUYECKU
aHAJIM3UPOBATh MH(POPMAIINIO, TPECTABICHHYIO B Pa3jMYHbIX (OpMax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX peajbHBIX TMPOIECCOB M  3aBUCUMOCTEM,
MPOM3BOJIUTH TMPOCTEUIITNE BEPOSITHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
MpUHIIMIIAMU cOOpa, aHalIM3a U MPEACTABICHUS JaHHBIX U3 Pa3NuYHbIX chep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00YyUaOIIMXCs K 0OIIECTBEHHBIM UHTEPECaM.

B crpyktype mporpamMmbl y4eOHOTO Kypca «BeposSTHOCTh M CTAaTHCTHKA
OCHOBHOM IIIKOJIBI BBIZCJICHBI CIIEAYIONINE COAEPKATETbHO-METOANYECKUE JTMHHH:
«IIpencraBnenne NaHHBIX W ONUCATeNIbHAs CTAaTHCTHKA»; «BeposTHOCTHY;
«2nemMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Conepxanue nmuann «lIpencraBienne JaHHBIX M OMUCATEIbHAS CTATUCTHUKA»
CIIY’KUT OCHOBOH J1si popMUpOBaHUS HABBIKOB PabOThI ¢ UHPOpPMAIIUEH: OT YTCHUS U
WHTEpHpeTanun UHPOPMAIMU, TPEACTABICHHOW B Ta0JWIlaX, HAa auarpaMmax u
rpadukax 10 cOopa, TPEACTABICHHWS W aHajdu3a JaHHBIX C HCIOJIh30BaHUEM
CTAaTHUCTUYECKUX XapaKTePUCTHK CPEAHMX M paccewBaHus. PaboTas ¢ IaHHBIMH,
oOyuaroruecst ¢ 3I1P ydarcst CAMTBIBaTh M MHTEPIIPETUPOBATH JTaHHBIC, BHIIBUTATH,
apTyMEHTHUPOBATh M KPUTHKOBATh IMPOCTCHUINNE THIOTE3bl, Pa3MBIIUIATh HaJ
dakTopamMu, BBI3BIBAIONIMMH HW3MCHUMBOCTh, W OIICHMBaTh WX BIUSHHUC Ha
paccMaTpuBaeMble BETUYHHBI U POIIECCHI.

WHTYUTUBHOE NPEACTABICHUE O CIYYaHHOW W3MEHYMBOCTH, HUCCIIEIOBAHUE



3aKOHOMEPHOCTEN U TEHICHIMN CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YYEHUS
TEOpPUHU BEepoATHOCTEH. bosbioe 3HaueHue s ooyuaromuxcs ¢ 3I1P 3nech nmeror
MPAKTUYECKHE 3aJ]aHMs, B YACTHOCTH OIBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMU
MOJICIISIMHU.

[ToHaTHE BEpPOSTHOCTH BBOJIUTCS KaK Mepa IPaBAONOA00HS CIIy4alHOTO
coopiTus. Ilpu n3yuenun kypca oOydaromuecs ¢ 3I1P 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJIaMU  BBIYMCIICHUSI BEPOSITHOCTEM B  CIY4alHbIX  OJKCIIEpUMEHTaxX ¢
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh W pemaTh Oojee CIOXKHBIE 3amdadd. B Kypc BxomsT
HAYAJIbHBIE TPEIACTABIEHUS O CIyYalHbIX BEJIMYMHAX W HUX  YHCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOTrO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXeCTBaMH H OCHOBHBIMM OIEpallMSIMM  HAJl MHOKECTBaMHU,
pacCMaTpUBAIOTCS MPUMEPHI TMPUMEHEHHWS JUIi pPEIICHUs 3aJad, a TaKxe
HCIIOJIb30BaHUS B IPYTUX MAaTeMaTHYECKUX KypcaX U YYeOHBIX ITpeaMeTax.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

B 7-9 wmaccax usywaercsa Kypc «BeposSTHOCTP M CTaTHCTHKa», B KOTOPBII
BXOoJAT pasjaensl: «lIpencraBieHue AaHHBIX M ONMCATENIbHAsh CTATHCTUKaY;
«BeposTHOCTEY; «DJIeMEHThI KOMOMHATOPUKINY; «BBeneHue B Teopuro rpadony.

Ha wm3ydenne maHHOro Kypca OTBOAMT 1 ydeOHBI 4Yac B HEJEII0 B TCUCHHE
KaXkJ10ro roga o0y4eHus, Bcero 102 yaeOHBIX Jaca.

COJIEP’)KAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb I CTATUCTHUKA (I10 TOJIAM
OBYYEHUS)

7 KIIACC

[IpencraBienrie AaHHBIX B BUJIe TAOMUIl, AuUarpamm, rpaduKoB. 3amnojHEHHUE
Ta0JINILI, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Utenue rpadukoB peaibHBIX MpolieccoB. M3Bneuenue nnpopmanuu U3 auarpamm u
Ta0JIUII, UCTIOJIL30BAHUE U UHTEPIIPETAIMS TAHHBIX.

OnucarenbHas CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJbIllee M HaWMEHbIIEe 3HAYCHUs HaOoOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHUYHUBOCTH.

*CnyuyallHbIN JKCHEPUMEHT (OMBIT) W CiydaiiHoe coObiThe. BeposTHOCTh M
gacToTa. PoJib MajoBEpOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B oOmiecTBe. MoOHETa M UTpaJIbHASI KOCTh B TEOPUU BepOﬂTHOCTeﬁ*4.

*T'pad, BepmmHa, pebpo. Crenenp BepmwuHbL. Yucino pédbep m cymmapHas
crenenb BepmnH. [IpencraBnenue o cBszHoctu Tpada. llemn w mukmel. [yt B
rpadax. O6xox rpada (dinepoB nyTh). [IpencraBieHue 06 opueHTUPOBAHHOM Tpade.
Pemenue 3amay ¢ moMmonibio rpados™.

4
3HGCL u gajee * x O603Ha‘l€HLI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT O6’I>eM Hn3y4aeMoro mMmarepuaja.



8 KUIIACC

[IpencraBieHue qaHHBIX B BUJIE€ TAOJIUL, UarpaMM, rpauKoB.

MHOXKeCTBO, 3JEMEHT MHOXKECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIEpeceuyeHue, nonoiHeHne. CBOMCTBa onepauuii Haj
MHO>ECTBaMHU: NEPEMECTUTEIIBHOE, COYETaTEIbHOE, pacnpenenInuTeNbHOE,
BKItoueHus. lcnosib3oBaHue TrpaduuecKoro MpEACTaBICHUS MHOXKECTB IS
ONKCAaHUs PEATbHBIX MPOLIECCOB U ABJICHUI, TPU PEILIEHUU 33]1a4.

*13Mmepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus ™.

OneMeHTapHble COOBITHS  ciay4ailHoro omnbiTa. CiydailHble — COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyyaitnbiii BBIOOp. CBsI3b MEKIY MAIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa JAepeBbEB: E€AMHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpPUIMHBI, CBS3b MEXJAYy YHCIOM BepIIMH W uuciaoMm pédep. [IpaBumio
yMHOXeHHUs. Pelienue 3a1a4 ¢ moMoIpto rpados.

[IpotuBomnonoxueie coObiTHs. [uarpamma Oinepa. OObeAHHEHHE WU
nepeceueHre  coObiTui.  HecoBmecTHble  coObiTHs.  PopMyna  CIOKEHHUA
BEPOATHOCTEW. YCHOBHasg BepOSATHOCTh. [IpaBuno ymuHoxeHus. HezaBucumele
coObiTus. IlpeacraBnenune »KcriepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha
HaxXOXJIEHUE BEPOSITHOCTE C TIOMOIIBIO [JEpeBa CIy4ailHOrO HSKCIEpPUMEHTA,
auarpamm Ditepa™.

9 KJIACC

[IpeacraBnenre HaHHBIX B BHJAE  TaOdMl, JAMarpamm, TIpaduKoB,
MHTEpOpeTalus AaHHbIX. YTEeHUuEe M MOCTpOoeHue Tabyull, Juarpamm, rpaukoB IO
pEeaIbHBIM JaHHBIM.

[lepectanoBku u (axropuan. CoyeTaHUss U YUCIO cOUYEeTaHU. *TpeyroibHUK
[Tackans™. Perenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOWHATOPHKH.

*T'eomerpuueckast BeposATHOCTb. CiydaiiHbIil BbIOOp TOYKM M3 (UTYpHl HA
IUIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCIibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTannii bepaysum. BeposTHOCTH cOOBITHIA B cepyu UCTIBITaHU bepHyin.

CnyuaiiHasi BEIMYMHA W PACIPENCIICHUE BEPOSTHOCTEH. MareMaTudyeckoe
OXHJaHWE W gucnepcus. [IpuMepbl  MaTEMaTHYECKOro  OXKHJAHHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYEHUs BEIWYMHBL. MaremMaThyecKoe OXHUIaHue |
JNUCIIEPCUS CIIyYaWHOU BEJIMYUHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHym.

[TonsiTue 0 3akoHe OousblIMX uyKcesl. M3MepeHure BEpOATHOCTENH C MOMOIIbIO
yacToT. Posib 1 3HaUeHKe 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHWS PABOYEN I[TPOI' PAMMEBI
KYPCA «BEPOATHOCTD U CTATUCTUKA» (ITO T'OAAM OBYYEHUN )

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca « BEpOATHOCTh U CTATUCTUKA» B /—
9 Knaccax XapakTepU3yITCs CIAEAYIOIUMUA YMEHUSIMU.



7 KIIACC

Yurate wuHQOpMANMIO, TPEICTABICHHYI0O B TaOiMlax, Ha Jguarpammax;
MPEACTABIATh JIaHHbIE B BUAE TaOMUL, CTPOUTh AWArpaMMbl (CTOJOHWKOBBIE
(cTosiOuaThie) U KPYTroBbI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOJIBb30BAHUEM 3PUTEIBHOMN
HaIJISIAHOCTH W/WJIH BepOaIbHON OTIOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHBIE,
Ipe/icTaBlICHHbIE B TA0JIMIIAaX, HA IUarpaMmax, rpaukax.

OpueHTHpPOBAaTbCS B MOHATUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MearuaHa, HauOobIllee U HAaMMEHbIIIee 3HAUCHUsI, pa3Max.

NMmerp mnpencraBieHWe O CIydyalHOM M3MEHYMBOCTH Ha MpUMEpax IIeH,
(GU3MUEeCKUX BETUYHMH, AHTPOIOMETPUYECKUX JaHHBIX; MUMETh MPEJCTaBICHUE O
CTaTUCTHUYECKON YyCTOMYHUBOCTH.

8 KUIACC

W3Bnekatb U mnpeoOpa3oBbIBaTh HH(OpPMALMIO, NPEICTABICHHYIO B BHJE
TaONHL, AUarpamMm, rpaukoB; NPEACTaBIATh JaHHbIE B BUAE TaOJUIL, IUarpam,
rpauKoB.

OnuceiBaTh NOCJIE COBMECTHOTO aHAIN3a JaHHBIE C MOMOIIBIO CTATUCTUYECKUX
MOoKa3aTelleld: CpeJHUX 3HAYEHUH WU Mep pacceuBaHus (pa3max, IUCIEpcus u
CTaHAApTHOE OTKJIIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YACTOTBI COOBITHIA, B TOM YHUCJE MO
pe3yjbTataM U3MEpeHud U HaOMoAeHUM (C HCIOJb30BAaHUEM 3PUTEIBLHOU
HaTJISAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITUH B OMNBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITUH, B TOM UHCJIE€ B OINbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTApPHBIMU COOBITUSMH (C HCIOJIb30BAHUEM 3PUTENBHON HArMSAHOCTH W/WIH
BepOaIbHOM OTOPHI).

HNmets mnpencraBieHue O TrpadUUYecKuX MOJCNAX: JEpeBO CIIy4ailHOTro
AKCIEPUMEHTA, JUarpaMMbl DWiiepa, YuciaoBas mpsmasl.

OnepupoBarh MOHATUAMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBINIOJIHATH ONEpPalMy HaJl MHOXECTBaMU: OOBEAMHEHUE, IEPECEUCHUE, TIOTIOJIHEHNUE;
NEPEUUCsATh  3JIEMEHThl MHOXECTB; IPUMEHATh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

WNmetp mpencraBieHue 0 rpa@uuyeckoM MPEICTaBICHUE MHOXKECTB M CBS3EH
MEXXIy HUMHU JIJIL ONIMCAHUS MIPOLIECCOB U SIBJIEHUM, B TOM YHCJIE IIPU PEILICHUH 3a7a4
U3 JPYTUX Y4EOHBIX MPEIMETOB U KYPCOB.

9 KJIACC

W3BekaTs 1 IpeoOpa3oBhIBaTh MH(POPMAIIHIO, TIPEICTABIICHHYIO B Pa3TUYHBIX
HMCTOYHHMKAX B BUJIE TAOJHII, AUarpamm, TpaduKoB; MPEACTABIATH JTaHHBIE B BHUJC
Ta0JIHII, TUarpaMm, rpauKoB.



Pemarp mpocteiiiune 3amaud OpPraHU30BAHHBIM IEepeOOpPOM BapUaHTOB, a
TaKXKe C UCII0JIb30BAHNEM KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

Hwmets mpencraBieHue 00 OMMCATENBHBIX XapaKTEPUCTHKAX [JIsi MacCHUBOB
YHUCJIOBBIX IaHHBIX, B TOM YHUCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN U 4YaCTOTHI COOBITUS, B TOM YHCIIE IOJIB3YACh
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUIM W HAOIIOJEHUM (C OMOPOIl Ha CIPaBOYHYIO
uH}opMaIuio).

HaxonuThe BEpOATHOCTH CIydalHbIX COOBITUN B WM3YYEHHBIX OIBITaX, B TOM
YUCJIE€ B OMNBITaX C PABHOBO3MOXHBIMHM 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPHSX
WCTIBITAHUM JI0 TIEPBOIO YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

NmMers mnpencraBieHWe O CIy4YalHOM BEJIMYMHE M O PACHPENCIICHUH
BEPOSATHOCTEM.

NMerp mnpenctaBieHUE O 3aKOHE OOJBIIMX YHCEN Kak O MpOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEN B
pUPOJIC U OOIIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE

TemaTnueckoe IUIAHUPOBAHWE M KOJUYECTBE YacOB, OTBOAUMBIX Ha OCBOEHHE KaXIOW TEMbl y4e€OHOro mIpeaMeTra
«MatemaTtukay aJlanTUpPOBAaHHOM OCHOBHOI 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs 00ydaromuxcs ¢
3aIepKKON TICUXUYECKOTO pa3BUTHS, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3jieioM paboudell mporpaMMbl yuyeOHOTO
npeamera «Maremarukay oOpa30BaTeIbHON MPOrpaMMbl OCHOBHOTO o0miero oopazosanus. [Ipu stom Opranusaiusi Bnpase
camMa BHOCUTb U3MEHEHUS B COACPKAHUE U PACIpeeeHe YYEOHOro MaTepraia o rogaM o0ydeHus, B IOCJIEI0BATEIbHOCTD
U3YyYEHUs T€M U KOJIMYECTBO YAaCOB HAa OCBOCHUE KAXKIOW TEMBbI, ONpPEEICHUE OpraHU3alMOHHBIX (opM 0O0ydeHHs U T.II.
OO00CHOBaHHOCTh JJAHHBIX U3MEHEHUN ONpeeseTcs BHIOpaHHBIM 00pa3oBateabHOl opranuzanueil YMK, nnauBuayanbHbIMU
NCUXO(U3NYECKUMU OCOOEHHOCTSIMU KOHKpeTHbIX oOyuwatomuxcsd ¢ 3IIP, creneHpro yCBOGHHOCTM MMM YYEOHBIX TeEM,
pEeKOMEHJaUMsAMU 10 OTOOpY M ajanTaluyd y4yeOHOro MmaTepuaina 0 MaTeMaTuke, NpeacTaBieHHbIMH B [losicHUTENbHOI

3aIIMCKC.

5 kiaace (e menee 170 u)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoACpKaAHUEC

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa1011mxc51

4acoB)
HaTtypaabHble Jlecatuunas cucrema cuucieHus. Psp HaTypanpHbIX uncen. |Uurarhb, 3anucbiBaTh, CPABHUBATH HATypaJIbHBIE 4YHUCIA,
unciaa. leiicrBust ¢ |Hatypanbnbii psa. Yucno 0. HarypanbHble uymncia Ha|y4acTBOBaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYPaJIbHbIMHI KOOp-IAUHATHOU MPSAMOM. CpaBHeHue, OKPYTJIEHUE | YUCEIL.
YU CIAMH HAaTypaJbHBIX YHCE. HN300paxaTh KOOPAMHATHYIO IPIMYH0, OTMedYaTb 4KCIIA

(43 u)

Apudpmernueckue AEMCTBHS C HATypaJbHBIMU  YHCIAMH.
CBoiicTBa HyJlsl NpPU CIOXKEHWH M -YMHOKEHHH, CBOWCTBA
eauHunbpl  Opu  yMHOXeHuu.  [lepemecturensHoe U
COUETATEIbHOE  CBOMCTBA  CJIOXECHMS W YMHOXKCHHS,
*pacIpeIe/INTeTHOE CBOMCTBO YMHOKEHHS™ *,

TOYKaMU Ha KOOPAMHATHOM NPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBolicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
CJI0KEHUU U YMHOXXEHHUH.

Hcnonb3oBaTh NMPaBHJIO OKPYIVIEHUS HATYpajbHBIX YHUCEN
pH HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




*JlenuTenn © KpaTHbIE™ YuUCla, PA3JIOKEHHWE YHUCIIAa Ha
MHOkuTenu. Jlenenue c ocrarkoM. IIpocTeie m cocTaBHBIE
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemienue TeKCTOBBIX 3a/1a4 Ha BCe apu(METHUECKUE IEHCTBHS,
HAa JIBIJKCHUE U ITOKYIIKH.

BeinoHaTs apudmernyeckue AeHCTBHA C HATypalbHBIMU
YHCJIaMHU, BBIYMCJIATH 3HAUEHUS YHCIOBBIX BBIPAKEHUH CO
ckoOkaMu 1 0e3 CKOOOK.

3anucepIBaTh IPOU3BEICHHUE B BUJIE CTEIICHU, YUTATH CTEIEHH,
HCNOJIb30BAaTh TEPMHMHOJIOTHI0 (OCHOBAaHHUE, II0KA3aTelb),
BBIYMCJISITh 3HAYEHUsl CTENeHell Npu HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbINOJHATL NPUKUAKY M OLEHKY 3HAaYCHUM 4YMCIOBBIX
BBIPQXCHUH, MpeaiaraTb 1 NPUMEHSITh NMPUEMBI MPOBEPKH
BBIYMCIICHHI.

Hcnonp30BaTh TPU  BBHIYMCICHUSX IEpPeMeCTHUTEIbHOe M
couerarejibHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUs™;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHCJIOBBIX BBIPaKeHUIt Ha OCHOBe CBOJNICTB
apu(MeTHYeCKMX JeCTBHH MNPH  HEO0XOAMMOCTH €
HAINPaBJSAIOLIECH IOMOIIBIO.

®opmyaupoBaTh oONpeneSeHHsT JIEIUTENs M KpaTHOro (c
OMOpOW Ha aJropuTM IMpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIEC YMCIIa; PACMO3HABATH IIPOCTBIE U COCTABHBIC YMCIIA;
(hopmMyJIMpPOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha anropuTM IMpaBuUia); MPHUMEHSATH
AJITOPUTM  PA3IOKEHUS YUCIIa Ha MPOCTBIE MHOKHUTEM;
HAXOJUTh OCTATKH OT JICJICHHS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTHHHBIC | JIO)KHBIE BBICKA3bIBAaHUS O
HATypaJIbHBIX qHcax, NPUBOIUTH npuMepsbl u
KOHTPIIPUMEPHI, CTPOMTHh BBICKA3BIBAHMA U OTPULAHUS
BBICKA3bIBAaHUI O CBOMCTBaX HATypallbHBIX YHCEIN C OMOpO Ha
obpaszerr.

Pemiarp TEKCTOBBIE 3aMaud  apUPMETHUYECKHM CIIOCOOOM,
HCI0JIL30BATh 3aBHCHMOCTH MEX]y BEJIMYUHAMU (CKOPOCTH,
BpEMsl, PACCTOSHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTb U JIp.) NpHU
HEOOXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WMH(OpMaIH:
aHAJM3UPOBATH TEKCT 33Ja4l, nepedopMyupoOBaTh yCIOBUE,




U3BJIEKATH HEOOXOAMMBbIE JTaHHBIE, yCTAHABJIMBATH
3aBUCUMOCTH MEX]y BEJIMYMHAMHU MpPU HEOOXOIUMOCTH C
HAIIPABJIAIOLIEH ITOMOLIBIO.

MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[MpuBoaursh, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3ajgad  (mpu

HAIPABIIAIONIECH TOMOIIIBIO).

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIM PE3yJbTarT,
OCyHIeCTBJSATH  CAaMOKOHTPOJIb,  IIpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLUIMOKH.

*Pemats 3amaum ¢ MOMONILIO mepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMsI, 3alucu
HEeOOXOAUMOCTH €

HarasaHas
reomerpus. JIunuu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimas, oTpe3ok, Jyd. Jlomanas. M3mepeHue MIUHBI
OTpe3Ka, METPUYECKHE  CIMHMIBl U3MEpPEHUs  JJIUHBL
OKpYy’>KHOCTb U KpYT.

ITpakTryeckas paborta «IlocTpoeHue y3opa U3 OKpy>KHOCTE».

VYrom. IlpsMoOH, OCTpbIM, TymnmoW W pa3BEPHYTHIA YIUIBL.

N3mepenue yrios.

[TpakTuyeckas pabdora «IlocTpoeHue yrioB.

Pacno3HaBaTh Ha 4epTexax, pUCYHKaX, OMHUCHIBATH,
UCIOJIb3YSl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpH  HEOOXOJUMOCTH  TIO
BU3YaJIbHOW OMOpe): TOUYKY, NPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, NMpUBOAMTH NMPHMePHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMYy H3YYEHHBIX (UTYp, OIEeHHBATH UX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI IS
IIOCTPOEHUSI U U3MEPEHMS: M3MEPSATDH JUIMHY OTPE3Ka, BEUUUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LIUPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33/IaHHOT'O pajinyca.

N300paxkarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIMHOBAHHOM H
KjeT4yaToil Oymare; mpeaJjaratb, ONMHCHIBATH M 00CYKIaTh
cnoco0bl, AaJrOPUTMbI IOCTPOCHHSA IIOCIE COBMECTHOIO
aHayu3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHON U KJIETYATOU




Oymare TpsSMOM,
CPaBHHBATBH YTJIBL
BbIYMCJISITD JUIMHBI OTPE3KOB, IOMAHBIX.

IonnmaTh W WCHOIB30BATH MNPH PpeElHIEHHH 3a4ad
3aBHCHMOCTH MEKIy SIMHUIAMH METPUYECKOW CUCTEMBI MEp;
3HAKOMHUTbCSI C HEMETPUUECKIMHU CHCTEMaMH MEp; BbIpPakKaTh

OCTpBIM, TYyNOW, pa3BEPHYTHIA  YIUIBL;

JUIMHY B Pa3jMYHBIX  €QUHUIAX  M3MEpPEHUs  Mpu
HE0OXOIMMOCTH C OMOPOil Ha CIIPaBOYHYIO HH(DOPMAILIHIO.
HccnenoBary  Gurypsl ©  KOH(HUTypamuu,  HCIONB3YS
1U(pPOBBIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 1)

HpoOb. IlpaBunpHble M HenmpaBwibHblE ApoOu. OcHOBHOE
cBoicTBO Apodu. CpaBHEHHUE IPOOEH.

Crnoxenue 1 BelYUTaHHE OOBIKHOBEHHBIX ApoOel. CmelianHas
IpoOb. YMHOXKEHHE U JeJeHHe OOBIKHOBEHHBIX JpOOeii;
B3aUMHO-O0paTHBIE IPOOH.

Pemienue TeKCTOBBIX 3aday, coiepkalmx Jpodu. OCHOBHBIE
3a/1a4u Ha ApoOH.

ITpumeHeHne OYKB Ul 3alIMCU MaTEMaTUYECKUX BhIPAKEHUH U
MIPEIIOKEHU M.

MopaenupoBath B Trpaduyeckoi, npeaMeTHol dopme,
MIOMOILIbI0 KOMIIBIOTEpA TOHSATUS U CBOMCTBA, CBSI3AHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTth ¥ 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeaaraTh U 00CY:KIAaTh COCOOBI YIIOPSIOUUBAHUS IpOOEi.
N300paxkarh  OOBIKHOBEHHbIE  ApoOM  TOYKAMU  Ha
KOODJMHATHOM  IPSAMOW; HMCHOJIb30BATh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPABHEHUS IpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C Omopoil Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX clTydasx™.

IpeacraBasary 10 00pa3lly cMemaHHyl JApoOb B BHIE
HENpaBWJIbHOM W  BBIEIATH LENyH 4YacTh YHCia U3
HEMpPaBUIBHOM Jpodu.

BoInoHATH apudMeTnyecKue J1elcTBUs C OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIydYasx; TPHMEHSTh CBOHCTBA
apu(pMETHIECKUX NENCTBUI JUTS parMoOHAIN3AIA
BBIYMCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPEe3y/lbTaTa BBIYHCICHUM;
npeaiaraTb ¥ NPUMEHATH NPUEMBbI IPOBEPKH BbIUNCICHUN.
IIpoBoauTh MCCIETOBAHUSI CBOWCTB ApoOeii, omupasich Ha




YHUCJIOBBIE  IKCIIEPUMEHTHI
KOMIThIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAaHUS O JIPOOSIX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemars mnpocreimme TEKCTOBBIE 3aJayd, COAEpKAIIUe
JIpoOHBIE JaHHBIC, W 3a7a4¥ Ha *HaXO0XJACHUE YaCTH IIEJIOTO0 H
LIEJIOT0 TI0 €r0 YaCTH; BISABJSATH UX CXO/JCTBA U Pa3Iuuus™.
MoaeanpoBaTh XOJ PELICHUS 33Jayd C MOMOIIbIO PUCYHKA,
CXEMBI, TAOJIUIEI.

IlpuBoauTH, pa3dupaTh, OLEHUBATHb PA3JIMYHBIE pEUICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOIUMOCTH C
HaITPaBJISIOIICH TOMOIIIBIO.

C noMolbi0 mnegarora OMeHUWBATH IOJYYCHHBIN PE3yJbTar,

(B TOM d4uclIe C IIOMOIIbIO

OCYINECTBJAThL  CAMOKOHTPOJIb,  IIPOBEPsis  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAUTh OIIMOKH.
3HAKOMHTBCS € HCTOPHEl Pa3BUTUS apUPMETHKH.

Harasanas MuoroyronsHukd.  UeTBIpEXYTONBHUK,  NPAMOYTOJLHHUK, | PacmosnaBaTh, H300pakaTh C  IOMOINBI0  YEPTEKHBIX

reoMeTpusi. KBaJIpar. UHCTPYMEHTOB W OT pPYKH, MOJEIUPOBaTh M3 Oymaru

MHOTOYTONLHHKH | Tpovro k. MHOTOYTOJIbHHKH.

(10 4.) ToWw@Ab ¥ MepUMeTP IPIMOYTOIbHUKA H MHOTOYTOJIBHUKOB, | IPHBOIMTE IPHMepbI 0OBEKTOB PEATBHOr0 MHUpa, UMEKOIIUX
COCTaBIEHHBIX U3 TMPAMOYTOJLHUKOB, €IMHMILI W3MEPEHHS (bopmy  mHOTOyrOMBHHK, MpAMOYroJibHIKa,  KBalpata,
rona. [lepHMETp MHOTOYOTBHHKA. TPEYTOJILHUKA, OLEHHUBATH UX JIMHEWHBIE pa3MepBl.

BbIYNCAATh: TEPUMETP TPEYrOAbHUKA, MPSAMOYTOIbHUKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HEO0OXOIUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX NEHCTBUIN).
M3o0paxatb OCTpPOYTOJIbHBIE, IPSIMOYTOJIBHBIE "
TYHOYT'OJIbHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aToi Oymare KBagpaT U MPSMOYTOJbHUK C
3aaHHBIMU JJIMHAMHU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBaApara IIyTEM
HKCIEPUMEHTa, HAOIIOAEHUS, HU3MEPEHUs, MOJEIUPOBaHMS;
CpaBHUBATh CBOWCTBA KBaJApaTa U MPSIMOYIOJIbHHUKA.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIC BBICKAa3bIBAaHUA O




MHOTI'OYI'OJIbHUKAX, HIPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTS IUIOINAAU KBAApaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAJAPAaTHOW CETKH VISl MIOCTPOCHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJILHMK  Ha  KBaJparhl,
TPEYroJbHUKH; COCTaBJAATHL (QUIYypbl U3 KBaJAparoB U
NpSIMOYTOJIbBHUKOB M HAaXOOUTh WX IUIOHIa]b, pa30uBaTh
burypsl Ha TPSIMOYTOJIBHUKH M KBaJpaThl M HAaXOIUTh HX
ioniaib (Ipyu He0OXOJUMOCTH C HANIPABJISIFOIIEH [TOMOLIBIO).
BoipaxaTrh BeIMUMHY IUIOINAJU B DPA3IMUHBIX EAMHMUILAX
U3MEpPEHUs] METPUYECKOM CHCTEMbl Me€p, MCHO0JIb30BaTh
3aBHCMMOCTH MEXJIy METPUUECKUMHU €IUHULAMH W3MEpPEHUS
iouiaad Npu HEOOXOAUMOCTH C OINOPOM Ha CIPABOYHYIO
nHpopManuo.

3HaKOMHMTBCS € MNpUMepaMu HPHMMEHEHUsl IUIONAId U
nepuMeTpa B NPAKTUYECKUX cUTyauusx. Pemars 3agaum w3
peasibHOM KU3HHU, MPU HEOOXOAUMOCTH C OIOPOI Ha aJlrOPUTM
[IPaBHUJIa, 00CYKAATH Pa3IHYHbIe CIIOCOOBI PELIEHUS 3a1ay.

/lecaTUuHbBIE
npoou
(38 )

Hecstuunas 3anuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleiicTBusl ¢ necATUYHBIMU ApoOsimMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TekcTOBBIX 3amad, coaepkamux Apodu. OCHOBHBIE
3a/1a4u Ha ApoOH.

IIpencraBasaTh JIECATUUHYIO IpoOb B BUAE OOBIKHOBEHHOM,
YHUTATh W 3aNlHMChIBATh, CPaAaBHUBATH JIECATHYHBIE ApoOwH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYUBAHUS
JECATUYHBIX ApoOeil.

N3006paxkarh aecaTuyHble ApoOU TOUYKAMHM Ha KOOPIAMHATHOMN
IPSAMOM.

BbISIBAATH CXOACTBA M Pa3JM4us IPaBUI apU(PMETHUECKUX
JEUCTBUM C HATypalbHBIMH YHCIAaMH M JIECITHYHBIMU
JIpo0OsiMU, TTOCIIE COBMECTHOTO aHAJIN3a.

BoinoHATh apupMeTndyeckue JEHCTBHS C JECATUYHBIMU
Ipo0sSIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpumeHsiTh cBoiicTBa apudmeTHyecKux ACUCTBUNA NS
palMoHANN3alUY BHIYUCIICHU.

[IpuMeHATH NPABUJIO0 OKPYIJIEHHS JECATUYHBIX ApOoOei, mpu




HEOO0XOAMMOCTH C BU3YaJIbHOW OMOPOH.

IIpoBoauTL MCCIETOBAHUS CBOWMCTB JECATUYHBIX JApoOeH,
ONUpasiCh Ha YHUCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BHICKA3bIBAHUM.
Pemarp mpocreiiliie TEKCTOBBIE 3a7aud, COJAEpIKAIUe

JIpoOHbBIE JaHHbIE, U Ha *HaXO0X/IEHUE YaCTU LEJIOr0 U LEJI0ro
II0 €0 YacTU™; BBISBJIATH UX CXOCTBA M Pa3JINYHS.
MoaenupoBaTh XOJ PELICHUS 33aJaud C IOMOIBI0 PUCYHKa,
cXeMbl, Tabmuibl. Pa3éuparh pa3iuyHble PELICHUs, 3alUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OnepupoBarh APOOHBIMU YHCIAMU B pEANIbHBIX >KU3HEHHBIX
CUTYalUsX.

C noMowmbI0 meAarora OLMEHUBATH IOJTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  INpOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OIINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTrpus.
Tesna u purypni
B IIPOCTPAHCTBE
CRY)

*MHororpanHuku. M300pakxeHue MHOTOrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpsimoyronbHbI napamnenenunen, kyo. Pa3séprku kyba u
napajulelIenunena.
O06BEM KyOa, IPSIMOYTOJIBHOTO Mapajulesenumneaa™.

PacnosHaBare Ha 4eprelkax, pPHCYHKaX, B OKPY:KaIOLIeM
MHpe IPSIMOYTOJIbHBIN Mapanenenumnes, Ky0, MHOTOTPaHHUKH,
ONUCBHIBATb, HCHOJBb3YH]  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MEPBL.

IpuBoauTh MpUMeEpPbI 0OHEKTOB PEAUTBHOTO MUPA, UMEIOIINX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJIBHOTO MapaJiesenurena,

KyOa.
N3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBarh cBoiicTBa KyOa, MPSIMOYTOJIBHOTO

napajJieNienurne[a, MHOTOTPAHHUKOB, MCIIONB3YSl MOJIENN TIPH
HEO0XO/IMMOCTH C HANPaBJIAIONIEH TOMOIIBIO.

Pacno3snaBate,  pa3BEPTKM KyO0a M HapajuiesenuIesa.
MoneaupoBath Ky0 U napaiienenune] U3 Oymarua u npodux
MaTepHuayioB, 1o o0pasiry.




Haxoauth u3MepeHMs, BBIYMCJASATH IUIOIAJb ITOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO HapaiesienuIea ¢ Oropor Ha
QITOPUTM YYEOHBIX JICHCTBUH; HCCAEA0BATH 3aBHCHMOCTh
00béMa Kyba OT IJIMHEI ero pedpa.

HabawaaTe W NpPOBOAWTH AHAJOTHM MEXITY IOHATHUSAMU
TUTONIAN ¥ 00BEMA, IEPUMETPA U TUIOIA A TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE ¥ JIOXKHBIC BBICKAa3bIBAaHUS O
MHOTOTPaHHUKAX, NMPHBOAUTH NMPHUMEPbI U KOHTPIPUMEPHI.
Pematp 3a1a4uu U3 peasbHOMN KU3HHU.

IMoBTOpEeHUE
1 00001IeHNEe
(10 u.)

[ToBTOpEeHHE OCHOBHBIX TMOHITHN W METOIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH.

Beruucaste 3HAYECHUS BBIPAXKECHHUI, coJIepKaIInX
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
BBIMIOJHATh MPEo0pa3oBaHUs 4YHCET MPU HEOOXOIUMOCTU C
HaIIpaBJIAOIIECH TOMOILBIO.

BeiOoupar,  cmoco0  CpaBHEHUsT  4MCEl,  BBIYHUCICHUH,
NPUMEHSATh CBOMCTBA apu(MeTHUYeCKUX JEHCTBUIM IS
palMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yibTaTa BEIUUCICHUMN.

Pemath mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMATHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiars mnpocreiiinime 3agaum
CPaBHMBATh  CIOCOObI  pELICHUS
PalMOHAJBLHBIN CIOC00.

cnocooamu,
BbIOMpAaTh

Pa3HbIMH
3aj1a4m,

6 kiaacc (e menee 170 u)

Ha3Banue
pa3aena (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coepkaHue

OcHoBHbBIE BU/BI 1eSIT€IbHOCTH 00y4aI0IIMXCH




HarypaibHble
yucaa

(30 1)

ApudmeTrndeckne JIeicTBUS c MHOT'O3HAYHBIMHU
HaTypaJbHbBIMU 4YHCJIaMHU. YHCIIOBBIE BBIPAKEHUS, MOPSAIOK
JEeICTBUH, NCIIOJIBb30BaHuE CKOOOK. OKpYyriaeHHe HaTypaJIbHbIX
qHCell.

Jlenurenu u KpaTHBIC YKCia; *HAMOONBIINI OO JIETUTETh
Y HauMEHbIIIee 00111ee KpaTHOe™.

PaznoxeHnune 4wncia Ha NOpOCTbIE MHOXKHUTENH. JlenmMMocTh
CyMMBI U NIPOU3BECHMUS. [{ereHune ¢ ocTaTKoM.
Pemienne TeKCTOBBIX 3a/1a4.

BopinouaHsaTs apudpmernueckue aeiicTBUS ¢ MHOTO3HAYHBIMU
HaTypaJbHbIMU YHUCJIAMH, HAXOAUTh 3HAYEHUS] YHCIOBBIX
BBIPQXEHHUH CO CKOOKaMH  6e3 CKOOOK; BLIYMCJISATH 3HAYEHHUS
BBIPKEHMI, COAEPIKALIUX CTEIICHU.

BbInoIHATL NPUKMAKY M OLEHKY 3HAYEHUH 4YHCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE U
coyeraTebHOEe CBOMCTBA CJI0KEHMS] W  YMHOKCHWUS,
*pacnpenejinTeIbHOE CBOICTBO YMHOKEHUS OTHOCUTEJIBHO
CJI0KeHHS ™, CBOIMCTBA apu(P)MeTHIYECKHUX JIelCTBHIA.
HccnenoBarth  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opmyupoBaTh OMpeldeJeHUusi JCIUTENs W KpPaTHOIO,
HauOOJbIIEr0 OO0IIero JeiIuTeNss M HAUMEHBIIEro O0OIIero
KpaTHOTO, MPOCTOTO M COCTAaBHOIO YHUCEJ; HMCIOJIb30BAaTh ATHU
MOHSTHSI TIPU PEIIeHUH 3314 (ITPH HEOOXOAUMOCTH € OTIOPOH Ha
aJITOPUTM TpaBUIA).

[puMeHsITH AJTOPUTMBI BBIYMCICHHUS HauOOJBIIEro 0OIIero
JIETTUTENsT W HaWMEHBIIEro OOIIero KpaTHOTO JBYX YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HAa TPOCTHIE MHOKHUTEIH.
HccaenoBath cBoOiicTBa JCIMMOCTH CYMMBI U TPOHU3BEIICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTL NpUMepPbI 4YHUCEN C 33JaHHBIMM CBONCTBAMH,
pacno3HaBaTh BepHble W HeBepPHbIe YTBEPXKICHUA O
CBOMCTBAX 4YHCEN, ONMPOBEPraTh HEBEPHBIC YTBEPXKICHUS C
MOMOIIIbIO0 KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPENJOKEHUS]  C
TIOMOIIIBIO CBS30K «H», KUATN», «ECHH..., TO...» M0 00pasiy.
PemaThb TEKCTOBBIC 33/1a4l, BKJIFOYAIOIINE TTOHATHS AEITUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCHOJb30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOI Ha BOIPOCHBIN IIJIAH.
MoaenupoBaTth XOJ pElICHHs 3aJaud C INOMOULIbIO PHUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBoauTH, pa3duparh, OLEHUBATH pPa3jJHYHbIE pPelIeHUs],




3alMCH PpPelleHHH TeKCTOBBIX 3ajJay C HaIpaBJsIoOIEen
HOMOILBIO.

Kpurnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAMTh
OIMOKH, OCYIIEeCTBJSITH CAMOKOHTPOJIb, NPOBEPssl OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpusi.
IIpsimbie HA
IJIOCKOCTH
(74)

*Tlepnenauxynsipublie npsmele. [lapanenbubie npsmeie™.

Paccrosinue Mexay ABymMsl TOYKaMHu, OT TOYKHM JI0 NPSMOIA,
JUIMHA ITYTHU Ha KBaJIPaTHOM CeTKe.
*TIpumepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexax, PUCYHKax CIyd4ad B3aUMHOIO
pAaCIIOIOKEHNS ABYX HMPAMBIX.

HN300paxaTtb ¢ NOMOIBI0 YePTEXKHBIX HMHCTPYMEHTOB
KJIETYaTOl Oymare JBe TIepeceKaroIuecs MpsiMble, JBE
napajuleNbHbIe MPSMBIC, CTPOUTH MPSIMYIO, IEPICHIUKYIAPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPIEHIUKYIAPHOCTH HPIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHbIE U
napajuiejabHble  CTOpOHBI. WM300paxkaTb MHOTOYTOJIBHUKH C
napajuieNbHBIMU, IEPIICHIUKYISIPHBIMUA CTOPOHAMH T10 00pas3iry.
HaxoauTh paccTosHWE MEXAY JIBYMS TOYKAMH, OT TOYKH IO
OpsIMOM, JUIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(POBBIE PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHast  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpaienue podeil. CpaBHEHHE U YIIOPAI0UYMBaHNE APOOEH.
Hecaruunblie 1poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OtHomenue. [lenenne B JaHHOM OTHOIICHWH. *Macmralb™,
MIPOTIOPITHSI.

[lonsitue mponeHTa. Boluncienre mpoleHTa OT BEIMYHUHBI U
BEJIMYMHBI IO €€ TIPOIICHTY.

Perienne TeKCTOBBIX 3a/1a4, COACPIKAIMX APOOH U TPOIICHTHI.
[Tpaktuyeckas pabora «OTHOILIEHUE ATUHBI OKPYKHOCTH K €€
TUaMETPy».

CpaBHHMBaTh M YNOPSIIOYMBATH JIpOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHBIE ApPOOM B BHJE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCMOJIb30BATH
IKBUBAJEHTHbIE TPEACTABJEHHsT IPOOHBIX UHUCEN MHpU HX
CPaBHEHMM, TIPU BBIYMCICHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJIAIONIEN TOMOIIBIO).

Hcnonb3oBaTh JeCATHUHBIE ApoOM Tpu IpeodpazoBaHUU
BEJIMYMH B METPUUECKON CHCTEME MEP.

BoinoaHATh apudgMeTHyecKue aeidcTBUA C OOBIKHOBEHHBIMU
U JIECAITUYHBIMU JIPOOSIMH.

Buruncasarn 3Ha4YCHUS BBIPAYKECHU, CoZIepIKaIlnX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOH,  BBINOJIHATH




npeoOpa3oBanusi apobOei, BHIOHPATh CHOCO0, NPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM M1 palMOHaIN3alUuU
BBIYMCIICHU.

CocTaBisiTb OTHOILIEHWS U IPONOPLUM, HAXOAMTb OTHOILICHUE
BEJINYMH, JEJIUTh BEIUUUHY B JAHHOM OTHOILIIEHHH.

Haxoauth 3KcnepuMMeHTANbHBIM NMYTEM OTHOLICHHWE JJIMHBI
OKpPYXHOCTM K €& juamerpy (Opu HEOOXOAMMOCTH C
HaMpaBJIsIONIEH TOMOLIBIO).

Haxoauth Macimitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCMOJb3Ys MaclTal ¢ OMOPOM Ha aIrOPUTM y4EOHBIX IEHCTBHM.
OOBSICHATH, UTO TaKOE€ MPOILEHT, YIOTPeOJIATh 000POTHl peun
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HpPOLEHTHI B JpoOsSIX M
JpoOM B MPOLIEHTAX, OTHOLIEHHUE JBYX BEIMUYMH B IPOLEHTAX.
BbIunciasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €r0 IPOLIEHTY.
OxpyrasaTe ApoOM U MPOLEHTHI, HAXOIUTh MPUOINKEHUS
qucen NMpU HEOOXOIUMOCTH C MCIOJIb30BAaHHEM BH3YalIbHOM
OTIOPBI.

Pemats 3agaum Ha 4YacTH, TMPOLEHTHI, NPOMOPLMH, Ha
HaxOoXAeHue ApoOu (IpOIEeHTa) OT BETUYHUHBI U BETUYUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MPOLIEHTa), KOTOPBIA COCTaBISAET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JINYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [Py HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekary wuHpopMamuw U3 TaONIUIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JaHHBIE, OTIpeeIsATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MPECTABICHHbIX JaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummetpus. LleHTpanbHas cuMMeTpust.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O WHCTPYMEHTOB (Urypy (OTpe3oK,
JIOMaHyl0, TPEYroJIbHUK, MPSMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JITaHHOW OTHOCHUTENBHO TMPSIMON, TOYKU C
HAIPABJISIONIEH TOMOIIIBIO.

HaxoauTh npuMepbl CHMMETPUHU B OKPYXKAIOILIEM MHPE.
MopenupoBarh 13 Oymaru JABe (UIyphl, CHUMMETPUYHBIE




OTHOCHUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSI CBOMCTBO CUMMETPHH, B TOM YHCJIC
C TIOMOIIBIO HH(POBBIX PECYPCOB C OMOPOH HA AITOPUTM
y4eOHBIX ICUCTBHI.

Bripakenus
¢ OykBamMu
(69

[TpumeneHne OYKB sl 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeioxkeHnil. *bykBeHHblE  BBIp@KEHHUS U YHCIOBBIE
MOJICTAHOBKHU ™.

bykBeHHbIE paBEHCTBa, Hax0K/ICHUE HEU3BECTHOTO
KOMITOHEHTA. DOPMYIIBI.

Hcnoab30BaTh OYKBBI UII 0003HAYECHUS YHCEN, TMPHU 3aMUCH
MaTeMaTHYeCKUX  YTBEPXKIEHUH, COCTaBIATb  OyKBEHHBIE
BBIPAXEHUS 110 YCIIOBUIO 3aJauu.

HccnenoBath  HECIOXKHBIE  YHMCIOBBIE  3aKOHOMEPHOCTH,
MCTIOJIB30BaTh OYKBBI JJIs1 UX 3aITUCH.

BoIuucasiTe 4UCIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS NPHU
3aJJaHHBIX 3HAUYEHUAX OYKB C ONOPON Ha aJrOpPUTM Y4YEOHBIX
IECUCTBUI.

3anuceiBaTh ¢popmy.ibi: nepumerpa u IJI0IIA N
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIALU
KpYra; BbINOJHATH BHIYMCJIEHHS 110 3TUM (OopMyJiaM.
CocraBiasiTh (OpPMYJibl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSTHUE; 1I€HAa, KOJINYECTBO,
CTOMMOCTb; IIPOU3BOJUTENBHOCTh, BpeMs, 00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS IO 3TUM (opMysiam.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHUEeCKOro
JIEHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBagpaTr: CBOMCTBA  CTOpPOH,  YIJIOB,
JUaroHaeu.

N3mepenue yriioB. Busibl TpeyroapsHHUKOB.

[Tepumerp mHoroyrompHuka. Ilmomane ¢urypsr. dopmyssl
nepuMeTpa W IUIOIIAAM NpsMoyroibHUKa. [IpubnmxénHoe
W3MEpPEHHeE TIomaau Guryp.

*TIpaxTrueckas padota «llnomane kpyra»™.

N300paxkaTh Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YeThIPEXYTOJIbHUKH c 3a/laHHBIMU CBOICTBaMM: C
napajjiCJIbHbIMH, TNCPHCHAWKYIISIPHBIMHA, paBHBIMHU CTOpPOHaMH,
OpSAMBIMU  yIJIaMH U JIp., PaBHOOEAPEHHBI TpPEyrojbHHUK.
IIpensarats 1 00Cy:KIaTh CIIOCOOBI, AJTOPUTMBI ITIOCTPOEHUS.
HccaenoBarb,  HUCHONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHUE,
MOJIEJIMPOBAaHUE, CBOWMCTBAa  MPSMOYrOJbHUKA,  KBaJpara,
pa3duBaTh Ha TPEYTOJIBHUKH C OTIOPOIl Ha BOIIPOCHBIH IJIaH.

O00CHOBBIBaTb, ONPOBEPrarb C MOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O MpPSAMOYIOJIbHUKE, KBAJpaTe, Pacrno3HaABaTh




BEPHbBIC U HEBEPHBIE YTBEPKICHUS.

H3mepsiTh M CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOIOYI'OJIbHMKE, CPAaBHUBATH YIJIbl; Paclo3HABATH
OCTpBbIE, IIPSMBIC, TYIIBIE, PA3BEPHYTHIE YIJIBL.

PacnosnaBars, n300paxxaThb OCTPOYTOJIbHBIN,
NPSMOYTOJIbHBIM, TYNOYTOJIbHBIN, PaBHOOEAPECHHBIN,
PaBHOCTOPOHHUI TPEYroJbHUKM (IpU HEOOXOJUMOCTH C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

BbrunciasarTs HEPUMETP MHOTOYT'OJIbHUKA, II01Ia/1b
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIC
¢Gurypsl, HUCIOJB30BaTh METPUYECKUE EAUHMIIBI H3MEpPEHUS
JUIMHBI U IUIOLIA/IU C OMOPOI Ha aJITOPUTM Yy4eOHBIX JI€HCTBU.
Hcnonb3oBath NpudankEéHHOe U3MepeHne JIUH U IUIOIaaen
Ha Kier4yaro Oymare, NpuOMMKEHHOE W3MEpEHHE JUIMHBI
OKPYXHOCTH, IIOILAIN KPYyTa.

Monoxurenbuble u |Llenpile  uyncma.  *Moayns  umcna,  reomerpuueckas | [IpuBoauTh, NpUMepbI HCIOJIb30BAHUS B pEaJbHOM JKU3HU
oTpHuIaTeJbHbIe  |UHTEpIIpeTanus MOIy/Isl. YUCIOBBIC IPOMEKYTKH™. MOJIOKUTEIBHBIX M OTPUIATEIBHBIX YHCEIL.
qucaa ToOKUTENbHbIE W OTpHIATENbHBIE uucima. CpaBHEHHe H3006paxaTh Liesble Yucia, TOJIOKHUTEIBHBIC H OTPHLATEIbHEIC
(40 W) TIOJIOKUTENBHBIX U OTPULATENbHBIX uncen. ApudmMerndeckue |G  TOIKaMH  Ha  HHCIOBOM  NPAMOH,  MCIIOJB30BAThH
NENCTBHSA C TOJIOKHUTENBHBIMA U OTPHIATENBHBIME YnCIaMu, | ACTOBYIO HPAMYIO UL CPaBHEHHS THCCIL.
PelleH’e TeKCTOBEIX 3a/1ax. IpuMensiTh TNpaBWJIa CPAaBHECHHUS, YNOPSAO0YMBATHL IIEJbIE
4uCIia; *HAXOAUTh MOAYJIb Uhcaa™.
®opMyIHpOBaTHh NPABUJIA BEIYUCICHHS C MTOJOKUTECITHHBIMU U
OTPULATENbHBIMU YHUCIAMU, HAXOAUTHh 3HAYEHHS UHUCIOBBIX
BBIPAKECHHI, COZIEepIKALNX JEUCTBUSA
C TOJOXWUTEIBHBIMH M  OTPUIATEIFHBIMH YUCIAMH  TIPH
HEOOXOIMMOCTH C OTIOPOH Ha aJITOPUTM IPaBHUIIA.
I[IpuMeHsiTh  CBOICTBA CIOXKEHHS W  yYMHOXEHHUS IS
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
IIpencraBienne [IpsmoyronbHas  cucremMa  KOOpPAMHAT Ha  IJIOCKOCTH. | OOBSICHATH W WIIOCTPHPOBATH MOHATHE IIPSMOYTOIBHON
JTAHHBIX KoopauHaTs! TOUkM Ha MIIOCKOCTH, abcIycca U OpJHHATA. CHCTEMbl ~ KOOpAMHAT  Ha  IUIOCKOCTH,  HCIIOJb30BaTh
(6 9) CTonGYATHIC H KPYTOBBIC AHATPAMMBL. TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM MJIOCKOCTU TOUYKU U




[Tpaktuyeckas padora «IlocTpoeHue quarpamm.
Pemienne  TEKCTOBBIX — 3a1ady,  COAEpXKAIUMX  JAHHBIC,
IpeJICTaBJICHHbIEC B TAONHIIAX U HA JUarpaMmax.

¢urypel 1o 3aJaHHBIM KOOpIWHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

YuraTth cToN0YaThIe u KpYyroBbl€ JarpaMMBbl;
HHTEPNPeTHPOBATH JlAaHHBIE; CTPOUTH cTosiouaThie
JarpaMMmBbl.

Hcnoab3oBath mHGOPMANMIO, NPEACTABICHHYIO B Tabmuax,
Ha JuMarpaMmax JUis pelIeHHUs] TEeKCTOBBIX 3ajlady W 3ajad u3
peanbHOU KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAHCTBE
99

*TIpstMOyTOJIbHBIN MapajuieNienuIel, Ky0, npusma, nupamuia,
KOHyC,  UuiauHap, 1map u  chepa.  M3o0paxeHue
MPOCTPAHCTBEHHBIX duryp. [Tpumepsl pa3BEPTOK
MHOT'OIPAHHUKOB, HUIMHAPA U KOHYCa.

[TpakTrueckas paborta «Co3znanue Mojienen
HPOCTPAaHCTBEHHBIX (HUTYPY.

[Tonstue o00bEMa; eauHULBI U3MepeHHs o0bEMa. OOBEM
OpSMOYTOJIBHOTO Mapajuienenumnena, kyoa, Gopmyinsl o0bEMa™.

Pacno3HaBaTh Ha  uepTekax, pHUCYHKaX, OMHCHIBATH
NUpaMHy, IPU3MY, LIUIUHAD, KOHYC, IIap, H300pakaTh UX OT
PYKH, MOeJIMPOBATH U3 OyMaru, MjIacTUJIMHA, IIPOBOJIOKHU U JIp.
¢ Hampasisitouiei nomoiupsto. [puBoANTH MpUMeEPbI 0OBEKTOB
OKPY’KaIOIIeTr0 MUPa, HMEIONINX (OPMBI Ha3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PaJInyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHONB3Yys SKCIEPUMEHT, HAOJNIOJIEHHE, U3MEPEHHE,
MOJIEJTMPOBAaHUE, B TOM YHCIIE€ KOMIIBIOTEPHOE, 1 OMHCHIBATH
CBOICTBA HAa3BaHHBIX TECJI, BBISIBJATH CXOACTBA U Pa3JIN4Ms:
MEXy MUPaMHUI0N U MPU3MON; MEXy HUIMHIPOM, KOHYCOM U
LIapOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MpPU3MBI,
NUPaMHJIbI, KOHYCa, [IWINHIPA; KOHCTPYHPOBAThH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[aBaTb WX MOJEIM C HaIpaBIAIOIIEH
ITOMOUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, TUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEHCTBHIA.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTOIPaHHMKOB,
JTUaMeTp miapa.

Boruncasite mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajjenenunena, Ky0a; HCIOJb30BaTh €AMHUIBI M3MEPEHMS
00béMa; BBIYHCIATH OOBEMBI TEJ, COCTABJICHHBIX W3 KYOOB,
NapauIeIICIUIECIOB; peliaTh 3a4a4i C PEAIbHBIMHA JaHHBIMU C




OIIOPOY Ha CIPABOYHYIO UH(POPMAIIHIO.

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3alusl
(20 u)

[ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB KypcOoB 5 U 6
KJIacCOB, 0000IICHNE U CUCTeMAaTH3aIMs 3HAHUH.

BeruucasaTe 3HAYEHHUS BBIPAXKECHHUI, coJiepaKalnx
HaTypaJbHbIC, LEJIbIE, IIOJIOKUTEIBHBIE UM OTPULATEIIbHBIC
yucia, OOBIKHOBEHHBbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIIBIO.

BeiOupars  cmocod  CpaBHEHHs ~ 4YHCEll,  BBIYMCIICHHIA,
NPpUMEHATh CBOWCTBA apuUpMeTHUEeCKUX JeHcTBUH Ul
panMOHANN3alUY BIYUCIICHUM.

Pemars, mnpocreiiiiMe 3agauyM U3  pPEAIBHOW  JKU3HU,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA Ul PEIICHHs 3a1a4 U3
JIPYruX NPeIMETOB.

Pemath npocreiiiue 3axa4u pasHbIMH clIOCO0aMHu.
OcylmecTBIATh CAMOKOHTPOJIb BBINOIHIAEMBIX JCHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1O 'OAAM OBYYEHUS)

7 knace (He menee 102 1)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci1o

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS

4acoB)
Yucaa u [TonsiTHe parmoOHATILHOTO YHUCIIA. CucreMaTH3UpPOBaTh " odoramarn 3HAHMS 00
BbIYHMCJICHHS. Apudmernueckue IEHCTBUS C pPalMOHAIBHBIMH YHCIAMH. | OOBIKHOBEHHBIX U JCCSITUYHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHMBATBh H YHOPSIA0YMBATH APOOHU, IPeoOPa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM OKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 1)

Perienne OCHOBHBIX 3a7jay Ha ApoOU, IPOIEHTHI U3 peabHOU

MIPAKTUKH.
IIpyzHaku  1€NMMOCTH,  Pa3IOKEHUs

MHOXUTCIN

OOLIKHOBEHHEIE B JACCATUYHBIC, B YaCTHOCTH B 66CKOH€‘-IHyIO
JIECATUYHYIO IPOOb.
IIpumensitTe  pasHooOpasHble  CHOCOOBI M NPHEMBI




HaTypaJIbHBIX YUCEIL.
Peanbuble 3aBUCUMOCTH.
IIPOINOPLIOHAIBHOCTH.

[Ipamas

n

obOpaTHas

BBIYMCJIEHHs 3HAYEHMIT IPOOHBIX BhIPaKeHUH, COIepKaIUX
OOBIKHOBEHHBIE M  JECATHYHBIC JpoOM: 3aMEHATh IIPH
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECSITUYHOM, IPUBOJUTH BBIpAXKEHUE K (Gopme,
HanOonee yINOOHOM sl BBIYMCIEHHWH, MpeoOpa3oBBIBATH
JIpOOHBIC BBIPQKEHHUS HA YMHOKCHHE W JEJICHUE IECSITUYHBIX
npoOeit K EHCTBUAM C LENbIMH YUCIaMU (TIPH HEOOXOAUMOCTH
C HaIPABJISIOICH TIOMOIIBIO).

I[IpuBoANTH YHCIOBbIe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HaTypaJbHBIM TIOKa3zaTeseM, OOBSICHSAS 3HAa4eHUs OCHOBaHHS
CTETICHU W TOKa3aTelsl CTENEHHU, HAXOIUTh 3HAUYEHUS CTETeHEH

Buna a" (@ — mo6oe PalHOHATBHOE YHCIO, N — HATYPATBHOS
YHCII0) C OMOPOI Ha CIIPABOYHYIO MH(POPMAIIHIO.

[JonuMarte cMbIca 3amMCH OOJBIIMX YHCeT € MOMOUILIO

AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh UX B

peajbHbIX CUTyalusIX.

IIpumMeHSITH IPU3HAKYU AETUMOCTH, PA3JI0KEHHUS HA MHOXKUTEIN
HaTypaJIbHbIX YHCEIL.

Pemiare mpocreiimuMe 3aJa4yd  Ha  4YacTH, IIPOLIEHTHI,
MPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYMHBI U
BEeJIMYMHBI 10 €€ apobu (mporeHTy), Apobu (TmpolleHTa),
KOTOPBI COCTABJISIET OJHA BEJIMYMHA OT JApyroi. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIEC PEILICHNUS, 3alIUCU PEILICHUI
TEKCTOBBIX 3a]1a4.

PacnozHaBaTh M O00BSCHATH, ONMPAsACh Ha OIPEIEICHHUS,
IpsIMO TPONOPIMOHATbHBIE M OOpaTHO MPOMOPLHOHATbHbBIE
3aBHCHUMOCTH MEXAY BEIIMUYMHAMH; MPUBOAUTH MPUMEPHI dTHX
3aBHCHUMOCTEHl W3 peaJbHOr0 MHpa, U3 JAPYTruX Yy4eOHBIX

IIPEIMETOB.
Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBIE 3aJa4uM
Ha  Ipo0M, TPOLEHTHI, TNPAMYKW H  00paTHYIO

NPONOPUMOHAIBLHOCTH, NPONOPLUMH.




Auredpanyeckue
BBIPAKeHUs
(27 v)

bykBenHble  BblpaxkeHus.  IlepemenHblie.  JlomycTumsblie
3HAaYEHUs NIepeMeHHBIX. DOpMyJIbL.

[IpeoOpasoBanue OYKBEHHBIX BBIPAKEHH, PACKPBITHE CKOOOK
U TIPUBEJICHUE MOI00HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIIEM.
MHOro4sneHsl. Cnoxenue, BBIUNTAHUE, YMHOXEHHUE
MHOrouwieHoB.  DopMmyisbl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3nio)xeHrne MHOTO4JI€HOB HA MHOXKHUTEIIN.

OBaagerb Ha  6a30BOM  ypoBHe  aiureOpanyeckoil
TEPMUHOJIOTHEH M CHMBOJIMKOM, MPHUMEHSITH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaia.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHMH MNP 3aJaHHBIX
3HAYEHUSX OYKB; BBIMOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BoInoaHATH IPeoOpa3oBaHus LEJIOr0 BhIPAKEHHsI B MHOTOWICH
MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATH  yMHOXXEHHE OJHOYJIEHa HAa MHOTOWIEH H
MHOTOWIEHAa HAa MHOTOWICH, MPUMEHSITh (OPMyJbl KBaJapara
CyMMBl UM KBaJpaTa pa3HOCTH C OIOpOH Ha CIPaBOYHYIO
nH(pOpMaLUIO.

OcyuiecTBIsATh PA3JI0KEHUE MHOTIOYJICHOB HAa MHOXHUTEIH
HYTéM BBIHECEHUS 32 CKOOKHU O6HICFO MHOXUTCJIA, IPUMCHCHUA
dopMynbl  Pa3sHOCTH KBaApaToB, (HOpMYyJT  COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOTOWIEHOB JJISI PELICHUS
Pa3JIMYHBIX 3aaa4 M3 MaTC€MaTUKHU, CMCKHBIX IMPEAMCTOB, U3
peaabHON MPaKTUKH.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHust
U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YPaBHEHUS,
PAaBHOCUIIBHOCTh YPaBHEHH.

JInnenHOE ypaBHEHHE C OHOU NTEPEMEHHON

MEPEMEHHOM, pEelICHNE TUHEUHBIX YpaBHEHUM. Pemenne 3amau
C TIOMOIIBIO YPaBHEHHU.

*JIuneltHOe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €T0 rpapuk™.
Cucrema ByX JUHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMHU.
Pemenne cucrem ypaBHEeHWUH CIMOCOOOM TIOJICTAHOBKH |
CIIOCOOOM CIIOKEHHS.

Pemars, uHENWHOE ypaBHEHHME C OJHOM IIEPEMEHHOM,
NpUMeHsiA MPaBHJIA IEPEX0Ja OT HMCXOJHOTO YpPaBHEHHS K
paBHOCWIBHOMY eMy Oosiee mnpoctoro Buzaa. I[IpoBepsiTs,
SIBJISIETCS JIU KOHKPETHOE YMCIIO0 KOPHEM YPABHEHUS.

[oa0upars mpumepnl MHap YUCEN, SBILIOIIUXCS PELICHUEM
JIMHEMTHOTO YPABHEHHUS C ABYMS IME€PEMEHHBIMH.

CTpouTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOTO
yYpaBHEHUs C JABYMsI TEPEeMEHHBIMH (TIpH HEOOXOJAUMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOW OTOPBI); MONB3YACh TpadUKOM,
NPUBOANTH NMPUMeEPHI PEILICHUS YPAaBHEHUS.

Haxonuth pemieHme CUCTEMBI IBYX JIMHEWHBIX YPaBHEHHUU C
IBYMsI TICPEMEHHBIMH C OIOPOW Ha ajropuTM Y4YeOHBIX
JIeHCTBHI.

CocTaBJisITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHUHU 11O




YCIOBUIO 33Ja4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd IOJY4YCHHBIA peE3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaguKH.
DOyHKIUA
(24 9)

Koopnunara Toukum Ha mipsMoid. UHUCIOBBIE TPOMEKYTKH.
PaccrosiHue Mexy 1ByMsl TOYKaMH KOOPAUHATHOU MPSAMOU
[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha I1ockocTu. [Ipumepsr
rpaduKoB, 3amaHHBIX (opmynamu. YUtenue rpaduxoB
peaJIbHBIX 3aBUCUMOCTEN.

[Tonsarune ¢ynkuuu. I'padux Gynakuuu. CpoicTBa (HyHKIHIL.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JITUHEHHOM
bynkun. ['paduk Gyakumn y = kX + b,

HN3o00paxkatsh Ha KOOPJMHATHON MPpAMOi TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAWHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMKCHIBATh UX Ha alireOpaniecKkoM si3bIKe.
OtrMeyaTh B KOOPAMHATHOH IUIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOUTH TpaUKU HECIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1a00paTOPHiA.

[IpuMeHsiTh, U3y4aTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii crocod mpeacTaBiIeHus U aHaIu3a pa3sHoo0pa3HOH
KU3HEHHOH MH(OpMAIHH.

OcBanBaTh Ha 6a30BOM YpOBHE IOHATHE (YHKLIMH, OBJIaI€BaTh
(GYHKIIMOHATIBbHOW TEPMHUHOJIOTHEHN.

PacnosnaBath JuHeiiHyo ¢yHkimoo Y = kX + b, onuceiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI koddduimenToB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM Ha ANTOPUTM IPaBUIIA).
Crpours rpaduku JuHeHON QyHKIMHU, QyHKIMU Y = KX + b
HUcnoan3oBare nugpoBbie pecypebl Ul ITOCTPOEHHUS
rpadukoB QyHKIMI 1 U3y4EHUS UX CBOMCTB.

[TpuBOANTE TpUMEPHl JMHEHHBIX 3aBUCHUMOCTEH B peaJbHBIX
nporieccax v SIBICHUSX.

IloBTOpPEHME
" 00001ICHHE
(69)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca 7 Kjacca,
0000111eHNE 3HAHUH.

BbiOnparh, mNpPHUMEHATH CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIpAXKEHWH,  pELICHUS
yYpaBHEHHH PU HEOOXOIMMOCTH € HANPABIISIONIEH TOMOIIBIO.
OcyuiecTBASTh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUI H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

Pemiaty mpocreiilime 3agauM U3 pEaIbHOM  JKU3HY,
NPUMEHATh MaTeMaTHYeCKUe 3HAHMA JUIA PEIIECHUS 3aJ1a4 U3
JIPYTUX IPEIMETOB.




Pematy mpocreiilime TeKCTOBbIe 3aJa4M, CPaBHUBATD,
BbIOUPATH CIIOCOOBI PEILICHNS 3a/1a4UH.

8 kmacc (He menee 102 u)

Ha3Banmue
pasaeina (TemMbl)
Kypca (4ucj10

OcHoBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yucaa n KBanmpatuplii  KOpeHb ~ W3 YHCIA. *TlonsTue 00 | DopMy.IHpOBaTH OmMpeejieHne KBAJApaTHOTO KOPHs M3 4YuCIa,
BbIYHCJICHUA. UppaluoHaIbHOM  yMcie.  JlecaTuuHble — NpUOIMKEHUS |apU(PMETUYECKOTO KBaJpPaTHOIO KOPHS IpPU HEOOXOAMMOCTH C
KBaapaTubie HppalMOHAJIbHBIX YUCE. BU3YaJIbHON OMOPOH.
KOpHHU HeiictBurenbHble ynciaa. CpaBHEHHUE JEHCTBUTENbHBIX yncen™. |[IpuMeHsITh OINEpaluio HM3BJIEYEHHUS KBAJpaTHOTO KOpPHSA W3
(15 ) ApudmeTnueckuii KBaApaTHBIA KOPEHb. qHcia, HCMOJb3Ys TPU HEO0X0AUMOCTH KAJBKYJISITOP.

YpaBHeHue Buaa x> = a.

CaoiicTBa apu(pMeTHYECKUX KBaJIpaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHUH,
KBaJIpaTHbIE KOPHH.

COZIepIKAIIUX

OIICHI/[BaTb KBaApaTHLBIC KOpHHA OeJabIMU qucjiaMu u
JECATUYHBIMH JPOOSIMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U
MPPALMOHAIIbHBIE YKCIIA, 3aIIMCAHHBIE C TOMOIIBIO KBaJpPaTHBIX
KOpHEH MpH HEOOXOIMMOCTH € HapPaBJISAIOLIEH TOMOIIBIO.

HccaenoBarb ypaBHEHHE X2 = d, HaxoAWTb TOYHBIE W
npubimxEHHbBIe KopHU ipu @ > 0.

HccnenoBarh cBOWCTBAa KBaJpaTHBIX KOpPHEH, MPOBOIA
YHUCIIOBbIE SKCIIEPUMEHTHl C MCIOJIb30BaHUEM KaJbKyJIATOpA
(KOoMIIBIOTEPA).

IlpumeHaTs cBOMCTBA apu(MeTHYECKMX KOpHEH 1Jd
npeodpa3oBaHNs BbIPAKEHUI.

BbinosiHATL mpocreiimme npeodpa3’oBaHUsl  BBIPAKECHUU,
coJlepKalluX KBaJpaTHble KOPHU. BpIpakaTb MepeMeHHbIE U3
reoOMeTpPHUECKUX U (PU3NUecKux (HopMys IpU HEOOXOTUMOCTH C
OIOPO Ha MPaBHUJIO.

BorunciasaTs 3HaYeHHsl BBIPAXKEHUMN, COAEPKAIIMX KBaJpaTHbIE




KOpPHU, UCTIIOJIB3Ys IPU HEOOXOAUMOCTH KAJIbKYIISATOP.
HUcnoab3oBarb B XOA€ pelleHUd 3a7a4 dJIEMEHTapHbIC
IIPEJICTABJICHUS], CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEIIMYMH.

3HAaKOMUTbBCA C UICTOPUEH pa3BUTHSA MAaTeMATHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmokasarejiemM
(74)

Crenens ¢ 1ensiM nmokasareneMm. CTangapTHas 3aluch YUCIa.
Pa3mepsl 00BEKTOB OKpykaromero Mupa (0T 3JIEeMEHTapHBIX
YaCTHUIl 10 KOCMUYECKUX OOBEKTOB), ITUTEILHOCTD MPOIECCOB
B OKpYXaroIleM MHUpE.

CBolicTBa CTETIEHH C IIEJIBIM ITOKa3aTeNeM.

®opmyIMpPOBATh ONpeAe/ieHHue CTEIICHH C LIEIbIM II0Ka3aTeleM
(mpu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpeacraBasare 3anmuch OOJNBIIMX W MalblIX YUCEN B
craHgapTHOM Bujae. CpaBHMBATh 4YHCJIa M BEJIMYUHBI,
3aluCcaHHbIE C UCIIOJIb30BaHUEM cTenenu 10.

HUcnoab3oBaTh 3amMch 4YUCEI B CTAHAAPTHOM BHUAE JIA
BBIPQXEHHUS pa3MepOB OOBEKTOB, IIUTEIBHOCTH IMPOLIECCOB B
OKPY’KaOIIEM MHUDE.

®opmyIMpPOBaTh, 3aIUCHIBATL B CHMBOJHYECKOH (popme U
WLTIOCTPUPOBATHL NMPUMEPAMHU CBOMCTBA CTENEHH C IEJIBIM
nokasareneMm (mpu  HEOOXOIMMOCTHM €  HUCHOJIb30BaHUEM
BU3yaJIbHOW OTIOPHI).

I[IpumensiTh  cBOlicTBAa  CTEMEHHW JUIsI  IpeoOpa3oBaHUS
BBIPAXKEHUM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTejieM C
UCIIONIb30BAaHUEM  CIIPaBOYHOW HWHGpopManuu. BbIMOJHATH
JAefcTBUSI C YUCIAaMH, 3alMCAHHBIMU B CTaHAApPTHOM BHJIE
(YMHOXXEHUE, JIeNICHUE, BO3BE/ICHUE B CTCTICHB ).

AuredOpanyeckue
BBIPasKeHH .
KBaaparubii
TPéXwieH

(S4)

KBanpatubiii TpéxwieH. Pa3noxkeHue KBagpaTHOTrO TpPEXUWIECHA
Ha MHOKHUTEH.

Pacno3naBarh,  KBaJpaTHbIA  TPEXWIEH,  YCTaHABIMBAaTh
BO3MO>KHOCTB €0 Pa3j0KEeHHsI Ha MHOKUTEIH.

PackaaapiBaTh Ha MHOKMTEJIM KBAJPATHBIM TPEXWIEH C
HEOTPUIATENbHBIM JAUCKPUMHUHAHTOM TIPU HEOOXOAMMOCTH C
OINOPO Ha AITOPUTM TPABUIIA.

AuredOpanyeckue
BBIPasKeHH .
Auredpanyeckast
ApooOL

Anrebpandeckas ApoOs. [{omycTumMpie 3HaYEHUS TIEPEMEHHBIX,
BXOIAIIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE
CBOMCTBO anreOpanyeckoit npodu. CokpaieHue apooeii.

CJ'IO)KGHI/IC, BbIYUTAHUC, YMHOXKCHUC u JCJIICHUC

3anuceiBaTh anredpandeckue BeipaxkeHus. HaxoauTnb 001acTh
oTpeieNieHUs] PAlIMOHAIBHOTO BBIPAKECHHUS.

BbINOJHATHL YKCIOBBIE MOACTAHOBKYA M BBIYMCJIATH 3HAUYCHUE
JIpoOH, B TOM YHKCIIE C TOMOIIBIO KATBKYISATOPA.




(15 49)

anredbpanveckux napobeil. IIpeobpazoBanue
coJiepKalux ajareopandeckue aApoou.

BBIPAKCHUI,

@®opMyIMpoBaTHL OCHOBHOE CBOMCTBO anreOpandeckoil apodu
Y MPUMEHSATH €ro I IpeodpazoBaHust JpoOei.

BbINOHATL JAeiicTBUSL C aireOpanyecKuMH JpOoOsIMH  TIPH
HEOO0X0AUMOCTH ¢ Hampasisoomeil nomompto. I[IpumensaTs
npeoOpa3oBaHus BBIPAKECHUN JUIS pPEUIeHUs 3a1ady. BuIpamkaTth
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKUX,
OIKCHIBAIOIINX OBITOBBIE CHUTYallMH) MPH HEOOXOJUMOCTH C
HaMpaBJISIOLIEH TOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS
(154)

KBanpatHoe ypaBHenune. HemosiHOe KBagpaTHOE ypaBHEHHE.
dopmysa KopHel KBaapaTHOTo ypaBHeHus. *Teopema Buera™.
Pemienne  ypaBHeHMH, — CBOOAIIMXCS K KBaJpaTHBIM.
[Ipocreiimue ApoOHO-paLIMOHATILHBIE YPABHEHHUSL.
Pemienue TEKCTOBBIX 3agad € MOMOLIBIO
YpaBHEHUH.

KBaApaTHBIX

Pacno3naBaThb KBajipaTHbIC YPaBHEHHS.

3anuceiBaTth (QoOpMyJy KOpPHEH KBaJIpaTHOIO YypaBHCHUSA;
peliaTh KBaJpaTHbIe YPaBHEHHMs — IIOJHBIE U HENOJHbIE (C
UCIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).
IIpoBoauTes  mpocreiiliue  HccJIeI0BAHUA
YpPaBHEHUU.

Pemath ypaBHeHusl, CBOJIAIIMECS K KBaJIPAaTHBIM, C IIOMOIIBIO
npeoOpa3oBaHUil M 3aMEHON TNEepeMEeHHOM ¢ omopod Ha
QITOPUTM MPABUIIA.

Habnrogate M aHaJIM3MPOBATBH CBA3b MEXAY KOPHAMU U
K03 duLIMeHTaMH KBaJPaTHOTO YPaBHEHHUS.
*TIpuMeHsTh TEOPEMY Buera
3aj1a4 (C MCIOIb30BaHUEM 00pasia)™.
Pemats TekcTOBBIE 3amaydm  anreOpanvyeckuM CIocoOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHPOBKM YCIOBUS 3aJaud K
anreOpanvyeckoil MOJAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOIUMOCTH C  HaNpaBIAIOIIEd TOMOINbI0);  pelaTh
COCTABJICHHOE YPaBHEHUE; UHTEPIIPETUPOBATH PE3YIIbTAT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

KBaApaTHBIX

JJIA peHicHud

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

JIuHeitHOE ypaBHEHHE C JBYMs IE€pPEeMEHHBIMH, €ro rpadux,
IIPUMEPBI PELICHNUS YPABHEHH B LIEJIBIX YNCTIAX.

Pemenne cucreM [ByX JIMHEWHBIX YPaBHEHUHM C JBYMs
nepeMeHHbIMHU. [IpuMepbl pelieHns CUCTEM HEIMHEWHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.

Pacno3naBaTh JIMHEHHBIE YPAaBHEHUS C ABYMS IIEPEMEHHBIMU.
CrTpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM YHCIE
HCNOoJb3ysl UHM(pPoBble pecypcbl (P HEOOXOIUMOCTU C
OTIOPOH Ha AITOPUTM YIEOHBIX ICHCTBHIA).

Pazimuarh napaniensHble U IepeceKaronecs NpsMbIe M0 UX




*T'paduyeckas  UHTEpHpeTalus  ypaBHEHUS C  JOBYMs
NIEPEMEHHBIMM U CCTEM YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU*.
PemreHne TeKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM YPABHEHUM.

YPaBHEHUSIM.

Pemiath cuCTEMBI J[BYX JMHEHHBIX YPAaBHEHUH C JBYyMs
[IEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematpb npocreiiiine CUCTEMBbI, B KOTOPBIX OJHO U3 YpaBHEHUM
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOTUMOCTH C HaIpaBIISIOLICH
MTOMOMIBIO.

*TIpuBoauth rpaduyuecKyr0 HHTEPHPETANMI0 PEILICHUs
YpaBHEHUS C ABYMs IEPEMEHHBIMU U CHCTEM YpaBHEHUH C
JBYMsI [IEPEMEHHBIMU. ™

PemaTth TeKcTOBBIE 32/1a4H AITeOpanyecKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh cBOlicTBa YHUCJIOBBIX HEPaBEHCTB,
U HEpaBeHCTBA. HepaBeHncTBO ¢ oqHOM nepeMeHHOM. JIMHEeWHbIE HEPAaBEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIMHATHON IIPSIMOM.
HepaBencrBa OJHOM mnepemMeHHOM U uX pemeHue. Cuctembl JHUHEHWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OAHOM MEPEMEHHOMN U UX pELICHUE. Pemarh JMHEHHBIE HEPAaBEHCTBA C OJHOM INEPEMEHHOMU,
N300paxeHnue peieHus JIMHEHHOTO HEPaBEHCTBA U UX CUCTEM | M300pa)arh pellleHrne HepaBeHCTBA Ha YMCIIOBOM MpAMON.
Ha YHUCJIOBOM IIPSIMOA. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, N300pakaTh pelIeHHEe
CHCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  MNPSIMOM  IIpH
HE00XO0AMMOCTH C BU3YaJIbHOW OMOPOA.
DOyHKUIMH. [lonste ¢ynkuuu. OOnacTh omnpenesneHus W MHoecTBO | Mcmoab3oBaTh  (QYHKUHMOHAJIBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHBIE 3Ha4eHu QyHKIuU. CriocoOb! 3a1aHus PYHKIHIA. CHMBOJIHKY.
NOHATHS I'paduk ¢ynkuu. CoiicTBa QyHKIMH, UX OTOOpakeHHE Ha |BbluMCaAThH 3HaYeHHss QYHKUIUH, 3aJaHHBIX GopMmynaMu (IIpu
Sy rpaduke. HEOOXO/JMMOCTH HCIONIb30BaTh KaJbKYJIATOpP); COCTABJIATH

Ta0JMIbI 3HAYeHUH (QYHKIHH.

Crtpouts no Toukam rpapuku QyHKIuUIL.

OnuceiBaTh cBOlicTBa (QYHKIIMH Ha OCHOBE €€ IrpaduyecKoro
OpPEJCTaBICHU TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOMUIBIO.

Hcnoab3oBaTh  QYHKUMOHAIBHYIO  TEPMHHOJOTHI0O M
CHMBOJIMKY.

HccaenoBarh mpuMepbl IpadUKOB, OTPAXKAIOMIUX peabHbIE
npoueccsl U sBiacHUSA. IIpuBOAUTHL NpHUMepbI IPOLECCOB U
SIBJICHUU C 3aJJaHHLIMU CBOMCTBaMHU.




Hcnoab30BaTh KOMNBIOTEPHBbIE MPOTPAMMBI Ul TIOCTPOCHHUS
rpadukoB pyHKUIUN U U3yYEHUS UX CBOMCTB

DyHKIUH. Urenue u mnoctpoenue rpaduxoB ¢yHkuuid. IIpumeps: | HaxoanTh ¢ moMoubio rpaguka yHKIMY 3HaYEHHE OJHOH U3
YuciioBbie rpaduKoB (PYHKIHH, OTpa’karoIIMX peabHbIE MPOLECCHI. paccMaTpUBAEMBIX BEIMUYUH 110 3HAYECHUIO APYTOM.
byHkuun OyHKIUH, OIIMCHIBAIOIIE [PAMYIO U o0paTHyIo | B HECIIOKHBIX CiIydasx BbIpaxaTh (OpPMYJIOH 3aBHCHMOCTH
99 IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. | Mexay BeIUUYUHAMM.
I'paduk pyaknmm y = X, OnuceiBaTh XapakTep W3MEHEHUS OJIHOW BEJIUYUHBI B
k (v
OynKiR Yy = 2y =Xy = VX, Y =< *rpaduueckoe 3aBHCHUMOCTH OT U3MEHEHUS IPYron }
. . Pacno3snaBath Buabl u3ydaembix ¢(ysknmii. I[loka3piBaTh
pEellIeHNEe YPaBHEHUI U CUCTEM ypaBHEHUI. .
CXeMATH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpapuKoB byHKIni BUJA! y = X4, y = X,
_ _k
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HUYECKHUE
NpeacTaBJIeHus Ul PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUH.
[pumenste nudpoBbie pecypcbl Ui MOCTPOSHUs TPa(UKOB
GyHKLINH.
IloBTOpPEHME IloBTOpEHNE OCHOBHBIX NMOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSITb CHOCOOBI CpPaBHEHHMS 4YMCEJ, BBIYUCICHUN
3 3

H 000011IeHNEe
(6 9)

KJIaCCOB, 0000IIIEeHNE 3HAHUH.

peoOpa3oBaHuil BIpaXKEHUH, pellieHus] ypaBHEHUH.
OcyumiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM U
CaMONIPOBEPKY pe3yJibTaTa BBIYHCICHHM, MpeoOpa3OBaHUM,
IIOCTPOEHUM.

Pemiate 3agayM W3  peaJibHOHM  KU3HHM, NPUMEHATH
MaTeMaTU4YeCcKUe 3HaHusA Ui peleHus 3agad U3  Apyrux
IIPEAMETOB.

Pemiath TekcTOBBIE 32/1a4M, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kaacc (He meree 102 u)




Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4a0IIMXCS

4acoB)
Yucaa u PanmonaneHble uncia, *uppalMOHaIbHBIE YNCIA, KOHEYHbIE U | Pa3BuBaTHL mpeacTaB/JeHUsl O 4HUCIaxX: OT MHOXKECTBA
BbIYMCJICHHS. OeCKOHEUHbIe JECSTUYHBIE Ipoou. MHO0K€eCTBO | HATYPAJIbHBIX YHCEI 10 MHOXKECTBA JACHCTBUTEIBHBIX YUCEL.
JelicTBUTE/IbHbIE |ICUCTBUTENBHBIX  YHCEN; JACHCTBUTEINbHBIE 4YHMCIA  Kak |O3HAKOMHMTBLCHA c BO3MOKHOCTBIO IIPEICTABIICHUS
quciaa OecKOHEUYHbIE JecATUYHbIe JApoOu. B3auMHO OAHO3HAYHOE |AEWCTBUTEIHHOIO YKCIa KaK OECKOHEYHOW AeCATUYHOU apoldwu,
9y COOTBETCTBHE MEXKIY MHOXKECTBOM JICHCTBHTENBHBIX YMCET U |[IPUMEHATh JCCATHYHBIC NPUOIMKCHUS pPAlUOHAIBHBIX U
MHOXECTBOM TOUYEK KOOPAMHATHOU MPAMOM. UPPALMOHATIbHBIX YHCEI.
CpaBHeHHE  JIGHICTBUTENBHBIX  YHCeN, apu(MeTHdecKue | *3anuchiBaTh, CPaBHHMBATDH ]| YHOPSAA0YMBATH
JEHCTBUS C NEHCTBUTENFHBIMU YU CIAMU. > NeHCTBUTENbHBIC YhCla™.
[Tpubmmxénnoe 3HAYCHHE BEJIMYMHBI, TOYHOCTH | BLINOJIHAITH, COYeTass YCTHbIE W IHUCbMEHHbBIE IPUEMBI,
MPUOKEHUS. apugMeTnyecKue [IeicTBUS C PALUOHAIBHBIMU YHCIAMU;
Oxpyrnenne wuyucen. Ilpukuaka u OIEHKAa pe3ylbTaTOB |HAXOAMTH 3HAYEHMsI CTENEHEH C IeJIbIMM TOKa3aTeasiMU U
BBIYMCIICHUM. KOPHEW; BBIYUCJISTH 3HAUCHUS YUCIIOBBIX BBIPAKECHUH.
[onyyurs mnpeacTraBjieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YuCell B IPAKTUYECKOM NEATEIBHOCTH YEJIOBEKa.
AHanu3MpoOBaTh M JeJaTh BBIBOAbI (I10CJI€ COBMECTHOIO
aHaJIN3a) O TOYHOCTU MPHUOIMKEHHS IEHCTBUTEIHHOTO YHCIa
IIPU PELICHUH 3a/1a4.
OKpyrisiTe JEHCTBUTEIBHBIC UYUCIA, BBINOJIHATH NMPUKUHAKY
pe3ynbpTaTa  BBIYMCICHUN, OLEHKY 3HAYE€HUHW  YHCIIOBBIX
BBIPAKCHU.
3HAKOMUTBHCS C UCTOPUEN Pa3BUTHS MATEMATUKH.
YpaBHeHust JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoAdMXCAd K| OcBauBaTh, 3alOMHHATH M NPHUMEHATb rpaduyecKkue
U HEpaBeHCTBA. JINHEWHBIM. METOAbl NPU PEIICHUH YPaBHEHUW, HEPABEHCTB M HMX CHUCTEM
YpaBHeHust KBagpatHoe ypaBHeHHe. PemieHue ypaBHeHMi, cBomsmuxcs|(py HEOOXOAMMOCTH C ONOPOM Ha aIrOpUTM  Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBasipaTHbIE YpaBHEHHSI. JeNCTBUM).
nepeMeHHOMn *TlpuMepsl pelleHus ypaBHEHHUU TpeThedd u  4eTBEPTON | Pacmo3HaBaTh 1Liejbie U IPOOHBIC YPaBHEHUSI.
(14 4) CTEINEHEH pa3ioKeHUeM Ha MHOXKUTENN. ™ Pemiate JiMHeliHbIe W KBaJIpaTHbIEe YPAaBHEHHUS, YPaBHEHHS,

Pemenue 1poOHO-paliMOHATBHBIX YPABHEHHIA.

CBOJMIIMECS K HHUM, MpOCTeHIHe JpoOHO-pallOHATIbHBIC




Pemenne TeKCTOBBIX 3a7a4 aJII‘e6paI/I‘-IeCKI/IM MCTOJ0M.

YpaBHCHHS.

IIpennaraTh BO3MOXXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajady,
00Cy’KIaTh HMX ¥ PpelaTh TEKCTOBBIE 33Jaud Pa3HBIMH
croco0aMH.

3HAKOMHTHCS ¢ HCTOPHEI pPa3BUTHS MATEMaTUKU

YpaBHenust JIuHeltHOe ypaBHEHUE ¢ ABYMS MIEPEMEHHBIMU U €ro rpaguk. |OcBauBaTh M MPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHH C JIByMsl II€PEMEHHBIMU |JIMHEHHBIX YPaBHEHUH C IByMSl IEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl u eé peueHue. Pemenue cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SBIIAETCS JIMHEHHBIM
yYPaBHEHUI KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIICHH. (o BU3yaJIbHOH O1ope).
(14 ) I'paduueckas uHTEpIpeTanyst CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (GyHKUIMOHANIbHO-Tpaduyeckre NpeicTaBiIeHUs
IIEPEMEHHBIMH. JUISl pellieHHUs1 M MCCIeI0BAHUS YDABHEHUH U CUCTEM.
Perienue TekcTOBBIX 3aau aNre0panyeckuM CriocoOOM. AHAJTU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX alreOpandyeckum
CIIOCOOOM: MEpPeXOaUTh OT CIOBECHON (POPMYIMPOBKH YCIOBHS
3aJjauy K anreOpanyeckoil MoJenu MyTéM COCTABJICHUS CUCTEMBI
YPAaBHEHUN; pemaTh COCTaBICHHYIO CHUCTEMY YpaBHEHUN;
HHTEPNPETHPOBATH PE3YIbTAT.
3HAKOMMTBCS € HCTOPHEI Pa3BUTH MATEMAaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIe HEpAaBEHCTBA C OHON NIEPEMEHHOM U UX pEIIeHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM U MX | BBIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh VIS
(16 v) peuieHue. peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEpAaBEHCTBA U UX PELLEHUE.
I'padmueckas  uHTeprnpeTanusi HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Pacno3HaBaTh JTUHEIHBIE U KBaJpaTHbIE HEPABEHCTBA.

Pemath,  JMHEHHBIE  HEPABEHCTBA, CHCTEMBlI  JIMHEWHBIX
HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIIMX KBaJPAaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAAaTh ITOJYYCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOW NPSAMOM, 3amMUCBIBATH pPEHIEHHWE C IOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpadudecKue
IIPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PEIICHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPHUEHTUPOBAHHBIX.




DYyHKIUH
(16 4)

KBagparuunas ¢ynkums, e€ rpaduk u cpoiicra. [lapabomna,
KOOpPJMHATHI BEPIIMHBI 1apaldoJibl, OCh CHMMETPUU MapadoJIbl.
Crenennbie (QYHKIMHM C HATypaIbHBIMHU MOKA3aTeIsIMU 2 U 3,
UX rpauKu ¥ CBOHCTBA.

Ipadukn ¢pyaxumit: y = kx, y = kx + b, ,y = ax®, y = ax’,

y=Vay =t

Pacno3sHaBaTh BH/BI U3y4aeMbIX (YHKIHUiT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKEHNE HAa KOOPIMHATHOM
IUIOCKOCTU TpadukoB QyHKIMiA Buma: Y = Kx, y = kx + b, , y
= ax, y = axc,
_ _k .
Y = v/X, Y = = B 3aBHCHMOCTH OT 3HAa4eHU# KOI(P(HUIHEHTOB;
X

OIKCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO 110 GopMmyIie.
[IpuBoanTs, mNpUMeEpPbI KBAaJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaAPATHIHON
Gyukmum Yy = ax’ + bx + ¢ (upu  HEOOGXOZMMOCTH ¢
HAIPaBJISIOINIEH TOMOIIBIO).

Ctpontb W  u300pakaTh  CXeMaTHYeCKH  Tpaduku
KBAJIPAaTHIHBIX (YHKIMH, 3a1aHHBIX GOpMyTaMu BHgay = ax’, y
—ax*+q y=ax+p?’: y=at+bx+c (upu
HEO0XO/IMMOCTH C BU3YaJIbHOU OIOPOA).

AHAJIUM3MPOBATh M NPUMEHATH CBOWCTBA  HM3YYCHHBIX
GyHKIUI 178 WX TOCTPOCHHSA, B TOM YHCIE C TOMOIIBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(A54)

IToHsATHE YUCIIOBOM MTOCIIEI0BATEIBHOCTH.

3ajaHue TOCIeI0BaTeIbHOCTH PEKYPPEHTHOM GopMynoil u
¢bopmyI0#t N-To uieHa.

Apudmernueckas U reomerpudeckas mporpeccuu. Dopmynbl
N-ro wieHa apu(MEeTHUECKON U reOMEeTPUUECKOM MPOrpeccuid,
CYMMBI IIEPBBIX N WICHOB.

*M300paxeHne 4WIEHOB apU(PMETHYECKOH M TeOMETpPHUYECKON
MIPOrPECCUil TOUKaMH Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEHBIN U SKCIIOHEHIIMATIBHBINA POCT.

Cno>xHbI€ MTPOLIEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJEKCHbIE 0003HAUEHUS, CTPOUTH
peyeBble BbICKA3BIBAHUSI C HCIIOIb30BAHMEM TEPMHUHOJIOTHH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AHaau3upoBath (QopMyildy N-TO 4jieHa MOCJIEeI0BaTEIbHOCTH
WIN  PEKYpPpeHTHYI0  (GOpMydy W  BBIYHCIATH  WICHBI
MOCJIEI0BATEIBHOCTEH, 3aJTaHHBIX TUMH bopmynamu.
YcranaBiauBatb 3aKOHOMEPHOCTh B IIOCTPOECHUNU
ITOCJIEIOBATEIbHOCTH, €CJIM BBINMCAHBI IEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3naBarh  apupMETHUYECKYI0O M  TE€OMETPHUUYECKYIO
MIPOTPECCUU MPH pa3HBIX Crloco0ax 3aJaHMs.

Pemats 3amauM ¢ wHcnonap3oBaHMEM (OpMyn N-ro  uiieHa
apu(METHYECKOH U TEOMETPHUUECKOW IPOTPECCHil, CYMMBI




MEPBBIX N YWICHOB C OMOPO Ha CIPABOYHYIO HHPOPMAIIHIO.
*U300paxkaTh WICHBl IOCJIEIOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOM TIJIOCKOCTH™.

PaccmaTrpuBars mnpuMepbl NPOLECCOB W fABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(meTnyecKoil mMporpeccuu, B T€OMETPUUYECKON MPOTrpecCHH;
*M300paxkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH rpadudyecku™.
Pemats mnpocreiimme 3agaum, CBS3aHHbIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTSAMH, B TOM YHCIE 3aJa4d W3 pPEaTbHOU
JKU3HH € HCMOJb30BaHHMEM  HUQPPOBBIX  TEXHOJOTUH
(9MEKTPOHHBIX TaOIUIL, rPaGUIECKOTO KATBKYIATOPA U T.I1.).
*PemiaTh 33724l Ha CJIOXKHBIE MIPOLEHTHI, B TOM YHCIE 3a/1a4U
U3 pealibHOM NMPAKTUKHU (C UCTIONIb30BAaHUEM KAJIbKYJISTOpaA).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MAaTEMATUKU.

MoBTOpEHME,
00001IEHME,
cHCTEeMATH3AIUs
3HAHMH

(18 )

UYUucna u BbIUMCIeHHs (3aIUCh, CpaBHEHHUE, JIEHCTBUS C
JNEHUCTBUTENBHBIMA YHUCJIAMH, YMCIOBas MpsAMas; IMPOLEHTHI,
OTHOIIECHHUS, MPONOPIMH; OKPYIJIeHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 337a4 apu(PMETHUECKUM CIIOCOOOM).

AJjredpanyeckue BBbIPpaKeHUs (mpeobpazoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIE 3HAUEHHUS).
®ynkmuu  (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHeHU! U UX CUCTEM).

OnepupoBaTh MNOHATHAMHM: MHOXECTBO, ITOAMHOKECTBO,
olepalyy HajJ MHOXECTBAMM;, HCHOJb30BaTh Tpaduyeckoe
IIPEACTABJICHUE MHOKECTB I ONHUCAHMS PEAIBHBIX IIPOLIECCOB
U SBICHMH, MpH peIIeHUH 3aJad M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYpPaIbHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHCIA, NEIUMOCTb HATypaJbHBIX YUCEN, NMPU3HAKU
JEIUMOCTH, 1IEJI0€ YHUCIIO, MOAYJb 4Hcia, OOBIKHOBEHHAas U
JecaTU4Has ApoOH, CTAaHIAPTHBIA BUA 4HCia, apuMeTHUeCKuit
KBaJPaTHBIN KOPEHB.

BpInoiHATL fAeliCTBUSA, CPaBHUBATH M YNOPAAOYUBATH
yuciaa, MPENCTaBIATh YHCIA HAa KOOPAWHATHOM IPSMOM,
OKPYIJIATH  YHMCJIA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUN.

PemiaTh TeKkcTOBBIE 331a4H ApUPMETHUIECKIM CIIOCOOOM.
Pemiate mnpakTHYeckHe 3agauM, COACPKallUE IIPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIHME 3aBUCUMOCTH: CKOPOCTb —
BpEMs — DPACCTOSIHUE, II€HAa — KOJIMYECTBO — CTOMMOCTb,




00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPYIA.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJIMPOBATH
UX Ha SA3bIKE MATEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKUN annapar, HHTePIPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIbIM II0Ka3aTeleM,
apupMeTHYEeCKH KBaJ[paTHBIN KOpEHbB, MHOI'OYJIEH,
anredpanveckas Apo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHUS: BBINOJIHATH Pacu€Thl I10
dopmynaM, TpeoOpa3oBHIBATH IENbIe, APOOHO-PAMOHATBHbIC
BBID@KEHUSI M BBIPAXKEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pa3jgoKEeHUE MHOrOYIeHa Ha MHOXUTEIU, B TOM 4YHCIE C
UCMOJIb30BaHUEM (OpMyJ pa3HOCTH KBaJpaTOB M KBajapara
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(OPMAIIUIO);
HaXOJUTh [JONYCTUMBIC 3HAUEHUsS IEPEMEHHbIX A JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBJICHUS.

OnepupoBarh moHsATUAME: QYHKIMSA, TpaduK QYHKIUN, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHMs, YObIBaHMs, HanOOJIbIIEe U HAUMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHaJIM3MPOBATh, CPaBHHMBAaTh, O0CYXKIaTb  CBOWCTBA
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh NOHATHSIMU: TPSIMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ MPOMOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUS,
KBaJpaTUuHas GyHKUus, napaboia, rurnepooa.

HUcnoan3oBarh rpaguku UL ONPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB M pealibHOM JKHU3HHM;, MOAEJIMPOBATH C
MOMOIIBIO TPA(HUKOB peaIbHbIE MPOLECCH U SBICHHUS.
Boipaxkath ¢opMyJaMu 3aBUCUMOCTH MEX1Y BEIMYUHAMH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)




7 knace (He MeHee 68 u)

Ha3zBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHoOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

4acoB)
IIpocreiimme [Ipocreiimme reomeTpruuecKue 0ObEKTHI: TOUKH, IPSIMBbIE, JTy4d | POpMYJIMPOBATH OCHOBHBIC IOHATHUS U ONPEICICHUSI.
reoMeTpuyeckue |4 yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3snaBaTh  M3y4YeHHblE  Te€OMETpUYECKHE  (UTYpHI,
durypsbl CMexHbIe U BEpTUKAJIbHBIE YTJIbL. onpeneiasTb HUX B3aUMHOE PACIOJIOXKECHUE, BBINOJIHATH
U HX CBOMCTBA. Pabota ¢ mpocTelmMy 9epTeKamH. 4epTEX MO YCIOBUIO 33Ja4M (C MCIIOJIb30BAaHUEM CMBICIOBOU
H3mepenue V3MepeHue JIMHEHHBIX W YIVIOBBIX BEJIMYMH, BBIYMCICHME |ONOPBI: HABOASIIME BOIPOCHl W/MIM alroputrMa y4eOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JeNCTBUI).
BeJIUYUH Ilepumerp w  1omaap  ¢uryp, cocraBieHHbIX  u3|IlpoBoamTh MpocTeifine NOCTPOSHUS C IOMOIIBIO LUPKYIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHEUKH.
W3mepsiTh JTUHEHHBIE U YIVIOBBIE BEIMYMHBI T€OMETPUUYECKUX
U TIPAKTUYECKUX OOHEKTOB.
OmnpenensiTb «Ha TJIa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOIUTH TPYOYIO0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7auu Ha BBIYMCIEHHE JJIMH OTPE3KOB M BEIUYMH
YTJIOB.
Pemath 3a1a4i Ha B3aMMHOE PACIOIOXKEHUE T€OMETPUUECKUX
¢uryp.
IMpoBoauTh KiIaCCUDHUKALUIO YIIIOB, BBIYHCIATH JINHEHHBIE U
YIJIOBbIE BEJIUYMHBI, MPOBOJUTH HECJ0KHbIe HEOOXOIUMbIE
JI0Ka3aTeNbHbIE PACCYKICHUS.
3HAaKOMUTBCA C UCTOPUEH pa3BUTHUS FeOMETPHH.
TpeyronbHuku [lonsiTve 0  paBHBIX  TpEYrojJbHUKAaX U  MepBUYHbIC | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYrOJbBHUKOB Ha TOTOBBIX
(22 9) NPEJCTaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM NPU3HAKOB) MPU HEOOXOJUMOCTH C

MIPU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.

[IpuzHaku  paBeHCTBA  MPSMOYTOJbHBIX  TPEYrOJbHUKOB.
CBOMCTBO MeMaHbI MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE W PABHOCTOPOHHHUE  TPEYrOJIbHHKH.

BU3yaJIbHOW ONIOPOM.

BoiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTrOJIbHUKOB.
®opmyanpoBaTh OIpeeIeHUs: OCTPOYTOJIBHOTO,




[Ipu3Haku 1 CBOWCTBa paBHOOCAPEHHOTO TPEYrOJIbHUKA.
[IpotuB GonbIIEH CTOPOHBI TPEYTrOJIBHUKA JIGKUT OOJIBIITHI
yrOJI.

[Ipocreiiiine HepaBeHCTBA B TIE€OMETPHH.
TpeyroyibHuKa. HepaBeHCTBO JToMaHOK ™.
[IpsAMOYTONIBHBIN TPEYTONLHUK ¢ YIiioM B 30°.
[IepBbie NOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IEpHEHAUKYISIpa
OTpe3ka; NepuMeTpa TPEyrojbHUKA MPU HEOOXOJUMOCTU C
OIIOPOI Ha AIITOPUTM IPABUIIA.

@®opmyaupoBaTh CBOWCTBA M INPU3HAKU DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpouTh 4epTEKH, pemiaTh 3a1a4M C IOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHsTH IIPU3HAKU paBeHCTBa IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOPBI: HABOJAIINE BOMPOCHl H/WIM alroOpuTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl ISl  HMCCIAeTOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHS T€OMETPHUHU.

IMapanieabHble [TapameneHble mpsiMble, WX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE NP | HAXOAUTH MPAKTUUECKUE IPUMEPBHI.
yIJIOB MepeceyeHn ! MapayieNbHbIX MPSMBIX CEKYIIEH). M3yyaTh CBOICTBAa YIJIOB, OOpa30BaHHBIX NP IEPECEUCHUU
TPeyroJbHHKA [Ipy3zHak  mapauIeNbHOCTH  NPSMBIX — YEPE3  PaBEHCTBO |ApAJUIEIBHBIX MPAMBIX CEKYILEH
(14 v) PAacCTOSIHUM OT TOYEK OJHOM ITPSAMOM 10 BTOPOU IIPSIMOIA. IIpoBoauTe pokazareabcTBa. PopmyaMpoOBaTh TeopeMy
CymMa yriioB TpeyrojJbHHUKa U MHOTOYTIOJIbHUKA. NAapaJUIEIBHOCTH  IBYX IMPSIMBIX C  TIOMOILIBIO  YIJIOB,
BHemrnue yriel TpeyrojibHUKa 00pa3oBaHHBIX MPU T[EPECEUEHUU OTHUX TMPSAMBIX TpETben
IPSAMOM.
BoruncasTe CyMMY yTIJIOB TPEYTOJIbHUKA M MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HAYEHUS YIJIOB B
TE€OMETPHYECKUX 3a/la4aX C MCIIOIBb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJBbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHTBCS ¢ HCTOPHEIl Pa3BUTHS T€OMETPUHU.
OxkpyxHOCTH OKpyKHOCTb, XOpZbl U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoOBaTHL  ONpedeeHHsl:  OKPY)KHOCTH, XOPJBI,
U KPYT. K OKpyXHOCTU. OKpYy’KHOCTb, BIMcaHHas B yroy. *[loHsaTue o|niuamerpa W KacaTenpHOW K OKpykHOocTH. H3ywars uX
I'eomerpuueckune |[I'MT, npumenenue B 3agadyax. buccekrpuca M CepeIMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.




NMOCTPOEHUA
(14 )

MEePIEHIUKYIISIP KaK TEOMETPUUYECKUE MECTA TOUCK™.
OKpy>KHOCTb, ONKCAaHHASI OKOJIO TPEYrojbHUKA. Brimcannas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiimue 3aja4u Ha MOCTPOEHUE.

HccaenoBarb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PECYPChI:
OKPYXHOCTb, BIIMCAaHHYKO B yroj; LEHTP OKPYKHOCTH,
BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nna mokasarenbcTBa TEOpeM O
MepeceYeHN OUCCEKTPUC YIIIOB TPEYrOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHUKA C IOMOILbIO
I'MT.*

OBJyageBaTh NOHATHAMHM  BIMCAHHOM H  ONHCAHHOM
OKPY)KHOCTEH  TpEyrojibHUKAa, HaXOAMTh IIEHTPBl 3TUX
OKPYKHOCTEH C OIOPOM Ha aIropuTM IpaBuJia.

PemiaTh OCHOBHBIE 3aa4M HA MOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEIUHHOI0 MNEpPHEHANKYJIIpa JaHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH  TOYKYy H
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OHCCEKTPUCHI JAHHOTO
yrija; TPEyroJbHUKOB [0 Pa3jJU4YHBIM dJEMEHTaM MpH
HEO0OXOIMMOCTH C HAMPABJISAIONIEH MTOMOIIBIO.

3HAKOMUTBLCSI ¢ HICTOPHEi Pa3BUTHUS TEOMETPHUMU.

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

[ToBTOpeHne u 0000IIeHHEe OCHOBHBIX TMOHATHH U METOAOB
Kypca 7 kiacca.

Pemartpb 3aJa4YM Ha TIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUEC CBA3U
MCXKAY pa3iInYHbBIMU YaCTsAMHU Kypca.

8 kmacc (He MeHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHIbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yerwipéxyroannuk |[lapannenorpamm, ero npuszHaku u cBoiictBa. YactHble ciydau | A300paxkaTh U HAXOAUTh HA YePTEkKaX YETHIPEXYTONbHUKU
U napaiesiorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBaapaT), WX |pa3HbIX BUJOB U MX 3JIEMEHTHI.
(12 9) npuzHakd U cBoifctBa.  Tpamemus.  PaBHOOOkas — u|dopmyJmpoBaTh onpeeeHus: napajuiesiorpamma,




MPSIMOYTOJIbHAS TPAIICIIUH.
*¥Y nBoeHue Meauanbl. L{eHTpanbHas cuMMeTpus™

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOM
Tpamnenuu, IpIMOYTOJIbHOM Tpareum.

Hcnoab3oBaTh NpH  pelleHUH NPOCTeIIux 3aaa4
IpU3HAKU U CBOMCTBA: MapajuieJorpaMMa, MpsMOYTOJIbHHKA,
poM0Oa, KBajgparta, Tpamelud, pPaBHOOOKOW TpameruH,
IPSIMOYTOJIBHOM Tpameru.

IIpuMeHsiITH MeTOX YIBOCHHMS MEIMAHBI TPEYTOJbHUKA C
OTOPOM Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHMPPOBBIE PECYpChl ISl HUCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHUH.

Teopema ®aneca
U TeopemMa o
NPONOPUHOHAIBH
bIX OTpe3Kax,
noao0HbIE
TPEyroJbHUKH
(15 49)

*Teopema Paineca 1 TeopeMa 0 IPONOPLUOHATIBHBIX OTpE3Kax.™
CpenHsist TuHUS TpeyrojabHuKa. Tpamnenus, e€ cpeHss JTUHUS.
*IIporopLOHanbHble  OTPE3KH, MOCTPOCHHE  YETBEPTOTO
IIPONIOPLMOHAIIBHOTO OTPE3KA.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyronbHUKM.  Tpu  Npu3HaKa
TpeyroJibHUKOB*. [IpakTHueckoe mpuMeHEeHHE.

nomoous

IIpoBOAUTH MOCTPOEHUS C IOMOIIBIO LIUPKYJIS U JTUHEUKH C
UCHojp30BaHue  Teopembl  Pameca U TEOPEMBI O
IPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
MPOINOPLIMOHANIBHBIN  OTPE30K C ONOpPOH Ha 3PUTEIBHYIO
HaTJISJHOCTb.

HaxoauTthb 10100HBIE TPEYTOJIHBHUKH Ha TOTOBBIX YEPTEKAX C
yKa3aHHEM COOTBETCTBYIOIIMX HPU3HAKOB MOJO0HMS NpU
HE00XOJIMMOCTH € BU3YaJIbHOM OIOPOH.

PemaTts 3agaum Ha NOAOOHBIE TPEYrOJIbHUKH C TOMOIIBIO
CaMOCTOSITEJILHOTO TIOCTPOCHHSI YepTeXeH U HaAXOXKICHHS
HNOJOOHBIX  TPEYrOoJbHUKOB TpPH  HEOOXOAMMOCTH  C
HAMpPAaBJISAIOIICH TOMOIIBIO.

IIpoBoaUTH 10KA3ATEJIBCTBA C UCIIOJIB30BAaHUEM ITPU3HAKOB
MOA00MsT HECIOKHBIX T€OMETPUYECKHUX 3a7ad C OIMOpOM Ha
ITOPUTM y4eOHBIX IeHCTBUH.

IlpumeHsiTh  TOJNYYEHHbIE  3HAHMS  [PU  PEIICHUHU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIpPaBJISIIOMEN TOMOIIBIO.

3HAKOMMTBCS C HCTOPUEH Pa3BUTH F€OMETPHH.

Ilnomane.
Haxo:xaeHnue

[TonsiTre 06 00IIEH TEOPHH TUIOIIAIH.
@opMynbl I IJIOIIAAM TPEYrOJIbHUKA, I1apajulesIorpaMMa.

OBiaseBaTh NePBHYHBIMH NpeJCTaBJICHHUSIMH 00 oOIIeH
TeopuM Iomanu (Mepsl), (pOpMyJaMPOBATH CBOKCTBa




1o xen
TPEyroJibHMKOB

¥ MHOT'OYT'0JIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp
(14 4)

*OTHOIICHHE TIONIA/ICH TPEYTOJIBHUKOB C OOIIMM OCHOBAaHUEM
WA 0011l BBICOTOM.

Brruncnenue miuomaaeid CloXHBIX QUTYp depe3 pa3OneHHue Ha
4acTU U AOCTpoeHue.™

[Tnomaau duryp Ha kiIeT4aroil Oymare.

[Tnomany nomoOHBIX Guryp. Beraucienue miomanei. 3amayuu ¢
IIPAaKTUYECKUM cOjepkKaHMeM. *PelieHue 3agad ¢ NOMOUIbIO
METO/1a BCIOMOTaTeIbHOM MI0Maan. ™

IJ1omaau, BIACHATH UX HaFJISII[Hbe/'I CMBICIJI.

[Mpumensts  ¢opmyabl  IJIOMIATU  HapaliesiorpaMMma,
TPEYrONbHHUKA, TpalelWh C OMOpPOd Ha CIPABOYHYIO
uHdopmaIuto.

IIpumeHsATH (hopmyIIbI TUTOTIAIN BBITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHau M YroJl MEXIy HUMHU C
OIOPOH Ha CIPABOYHYIO HH(HOPMAITHIO.

Haxoauth 1iomaau ¢uryp, n300pakEHHbIX Ha KJIETYaTON
Oymare, HCI0JIb30BaTh Pa30MEHUE HA YaCTH U JOCTPOCHUE.
Pa3ouparp npuMepbl HCIOJIb30BAHUS BCIOMOTaTEIbHOM
rmiom@aan i pCiCHusd rcOMETpUICCKUX 3a/ay.

HaxomuTh 1uomaau noA00HBIX (uUryp ¢ Omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoruncasiTe III0I1A11 pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaun Ha IUIOMIAJH C MPAKTHYECKUM COZICPIKAHUEM
HI0CJIE COBMECTHOI'O aHaJIM3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTENbCTBO U TNPUMEHEHHE.
Ooparnas Teopema [Iugaropa.

Omnpenenenre TPUTOHOMETPUYECKUX (DYHKLIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOMIEHHS B MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
CooTHOlIEHUsT ~ MEXAY CTOPOHaMH B  INPSIMOYTOJbHBIX
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBathk TeopeMy I[ludaropa, memoabzoBaTh €€ B
MPaKTUYECKUX BHIYMCICHUSIX.

Brnagerb  NOHATUSIMM ~ TPUTOHOMETPUYECKUX  (QYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaIHIO.

HccnenoBath  COOTHOLIEHMS  MEXIy  CTOPOHAaMU B

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoab3oBath  (QopMynbl  NpUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISI HAX0KICHUS
COOTHOIICHUH MEXAYy TPUTOHOMETPHICCKUMHU (QYHKIUSIMHU
pa3UYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO
“H(pOpMaIHIO.

IpuMeHsITH TONyYCHHBIC 3HAHUS U YMEHUS TPU PEIICHUU
MPaKTHYECKUX 3a7a4 (Mpu HEOOXOIWMOCTH C ONMOpPOH Ha

OCHOBHO€




QITOPUTM MPABUIIA).
3HAKOMHUTBCS C HCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnivcanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DopMYyJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBSI3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIIUCAaHHBIN yrol, IEHTPAJIbHBIN yro).
Brnucannsle VYTIibl MEXAY XOpIaMU U CEKYLITUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Brnucannble 1 onHMcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCJIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,
YeTBIPEXyroJbHUK |CBOMCTBA. IIpuMeHeHuWe H3TUX CBOWCTB IMpH  PELICHUU |TEOPEMBl O BIHMCAHHOM YETHIPEXYTOJILHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJIbHOM YIJ€ TpU HEOOXOAWMOCTH C BHU3YaJIbHOMN
KacarenbHble B3anmHoe pacrnionokeHue IByX ~OKpyxkHocrteil. Kacanue | onopoiu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO H(PPOBBIX
Kacanue pECYpCOB, BIIMCAHHBIE U OIKMCAHHBIE YETBIPEXYIOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTh UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoabn30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IToBTOpEHUE, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3a1auM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o0menune KJIacCOB, 000011IeHNE 3HAHUI. MEX/1y pa3IMYHbBIMU YacTAMHU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOe cogepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronomerpusi. |Ornpesenenne TPUroHOMETpuueckux (GyHKImH yrinoB ot 0° 10| @opMyJMpOBaTH  ONpeNeJeHHs]  TPUTOHOMETPHYCCKHX
Teopembl 180°. KocuHyc ¥ CHHYC OpPSAMOTO M TYMOro yria. Teopema|(yHKIHMH TYIbIX M TPSIMBIX YIJIOB C BU3YaJbHON OMOPOM.

KOCHHYCOB H
CHHYCOB.

KocuHycoB. (O000mEHHAsA) TeopemMa CHHYCOB (C paauycoMm
ONMCAaHHOM OKpyXHOCTH). HaxoxnaeHue [UIMH CTOpPOH |

DopMyIHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
paanycoM OMMCAHHON OKPYKHOCTH).




Pemenue BEJIMYMH YITIOB TPEYTrOJIbHUKOB. Pemiath TpPEYrojpHUKM C ONOPOM Ha AITOPUTM YUEOHBIX
TPeyrojbHUKOB ®opmyna miuomaan TpeyrojbHUKa 4epe3 JBe CTOPOHBI U Yrodi | IeHCTBUH.
(16 v) Mexay HUMu. PopMyria IIOMEAaU YETBIPEXYTOJIbHUKA Yepes ero |Pemate  mpakTuyeckue  3agadyd, CBOAfAIIHECHd K
JaroHalld U Yyroji MEeXIy HUMHU. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodopasoBanme |*[lonsTHe 0 mpeoOpazoBaHUM MTOAOOUS. OcBauBathb NMOHsATHE npeodpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI MTOTOOHBIX (PUTYD. HcceaenoBarh OTHOIICHUE JTMHEHHBIX JIEMEHTOB (UTYp TPHU
MeTtpuyeckue Teopema o0 mpou3BeNEHWH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodbus. HaxoauTs mpuMepsl moaodus B
COOTHOIIICHUS B IIPOM3BEACHUN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJApaTe |OKpYKaoLIEeH 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOU. [lpuMeHeHne B peHIEHHMH TI'e€OMETPUUYECKUX | *BBIBOAMTH METPUUYECKHE COOTHOILIEHUS MEXIY OTpPE3KaMH
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTeJIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOILHUKOB.
Pemarh reoMerpuueckue 3aJadyd M 3aJadyd U3 peajbHOU
YKU3HU C UCIIOJIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB.*
BexTopbl OmnpeneneHre BEKTOPOB, CJIOXEHHE M Pa3HOCTb BEKTOPOB, | Mcmoab30BaTh BEKTOpPbl KaK HaIpaBJIEHHbIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpPA HA YUCIIO. HCCJIe0BATH reOMETPUYECKUI (nepemereHue) U

@uU3NYECKU U TEOMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHue BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BexTopa.

CkansipHOE TNPOM3BENCHHE BEKTOPOB, €r0 IMPUMEHEHHE UL
HAaxO0KJICHUS JUIUH U YIJIOB.

Pemrenne 3ama4d ¢ mOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB [UIsl pEUIeHUs 3a7ad KHUHEMAaTHKUd H
MEXaHUKHU.

¢dbuzudeckuii (Cuiia) CMBICTBI
BOIIPOCHBIN IUJIaH.

BEKTOPOB C OIIOpPOM Ha

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKECHUS BEKTOpa Ha YHCIIO, HCCJIe10BATD
reOMEeTPUUECKUN U GU3NYECKUIN CMBICIBI ATUX OTEpaIiHii.
Pematp reomerpuyeckue 3aJadyd ¢ MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOp 10 JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBaTth  CKaIspPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIYHCAATL CyMMY, Pa3HOCTh U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJsIpHOE IPOU3BEACHUE JUISI HAXOXKICHUS
JUTH U YTJIOB.




JlexapToBbI JlexapToBBI KOOPAMHATHI TOYEK Ha IUNIOCKOCTH. OcBanBaTh MOHSITHE IPAMOYIOJIBHON CUCTEMBI KOOPJIMHAT,
KOOPAUHATHI Ha |*YpaBHeHue mpsaMoi.* YriaoBod Kod3()PUIMEHT, TaHT€HC YTia |IeKapTOBBIX KOOPIMHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, IapAJIJICNIbHBIEC U NIEPIICHAUKYJIAPHBIE IPSMBIE. HccnenoBarh ypaBHEHHE IPSIMOM M OKPYKHOCTU C ONOPOM
v VYpaBHeHHe OKpyx)HOCTH. HaxoxaeHue KOOpAHMHAT TOYEK |Ha BOIIPOCHBIM ILJIaH.
MEPECEUCHUS OKPY>KHOCTH U MIPSMOM. Haxoauth HeHTp U paanyc OKpYKHOCTH 110 €€ YPaBHEHUIO.
Meroa KOOpAMHAT NPU PELIEHUH T€OMETPUUECKUX 3a1a4. Pemath 3agaum Ha HaAXOXACHUE TOYEK IEPECCUCHMS
Hcnons3oBanue MeTOa KOOPAUHAT B IIPAKTUYECKUX 3a/1a4ax MPSIMBIX M OKPY’KHOCTEH € IIOMOIIBIO METO/1a KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBA YIJIOBOTO KO3 UIMEHTa MPSIMOI
IpU pPELICHUM 3a1a4, 1 OIPEICICHUS PacCHOJIOKEHUS
MIPSIMOU.
IIpumeHsTH KOOPJAUHATHI [IPU PELIEHUU F€OMETPUUECKUX U
NPaKTUYECKUX 3a7ad, Il IOCTPOEHUS MaTeMaTHYECKUX
MoJIeIel peasibHbIX 3a]1a4 («METO/ KOOPIUHATY).
IMosb30oBaTbest 10 IIOCTPOGHHST M MCCIEAOBAaHUMN
U(PPOBBIMHU pECypCaMHu.
3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS T€OMETPUU
IIpaBuiabHbIe [IpaBUnbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE HX JJIEMEHTOB. | ®opMYyJIMPOBATH OnpeeIeHue MIpaBUJIbHBIX
MHOTOYIrOJbHUKH. (UKcio m ¥ JUIMHA OKPYXKHOCTU. JlJIMHA JYrM OKPYKHOCTH. | MHOIOYIOJIbHMKOB, HAXOAMTb MX JJIEMEHTHI.
Jumnna Pannannas mepa yria. I[Monb30BaTHCA MOHATHEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM

OKPYKHOCTH U
IIOIIAAb KPyra.
Bbliuucienue
nJjiomaaen

84)

[lnomanes kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue minomazaei Gpuryp, BKIIOYAIOMIMX JIEMEHTHI Kpyra.

C TNOMOIIBI0 TPABUIBHBIX MHOIOYTOJIBHUKOB, ONpeneasiTh
YHCIIO T, JJIMHY JYTU U PAANaHHYIO MEpPY yTJia 1o oopasity.
IIpoBoauTh NMepexoa OT paJaHHON MEpHI yria K IpagyCHOU
1 Ha00OpOT IO BU3YaIBLHOU OMope.

OnpeneasiTh IJIOIMAIb KPyTa.

BoiBoauth GopmyJibl (B TpalyCHOM U pajnaHHON Mepe) AT
JUIMH YT, IUIONIAJE CEKTOPOB M CErMEHTOB C OIMOPOMl Ha
BOIPOCHBIN IJIaH.

BoruncasaTs miomanu ¢uryp,
OKpPY’)XHOCTH  (Kpyra) C  OHOpoW
nH(pOopMaIHIO.

HaxoauTp 1u101aay B 3aa4ax peaibHOM KU3HH.

BKIIOYArOIINX DSJICMCHTBI
Ha CIIPaBOYHYIO

JABukeHust

*Tlonstue o JABHXKXCHHH ITIJIOCKOCTH.

Pa3zoupary  npumepsl,  WUIIOCTPUPYIOLIUME  IOHATHUSA




IVIOCKOCTH [TapannenpHblil nepeHoc, MOBOPOT U cUMMETpUs. OCU U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUHU.
(64) CUMMETPHH. @®opMyIHPOBATH OIPEICICHUS IapalIeIbHOrO IEepeHoca,
[Ipocreiimne npuMEHEHN B PELLIEHUH 3a7a4u™. IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOBMKHbIE TOUKH 110 00pa3Ly.
HaxoanTh IIEHTPBI U OCH CUMMETPUH npocTeimux Guryp mo
obpasiy.
*TIpuMeHATHh apajUIeIbHbI MEPEHOC U CUMMETPHUIO IIpU
peLIeHUH TeOMETPUUECKUX 3aJau (pa3oupaTb IpUMEpHI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEOBAaHUMN IU(PPOBHIC
pecypcbL.*
IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX IOHATHH U METOAOB KypcoB 7—9|OmnepupoBaTh MOHATHSAMH: QUIypa, TOYKa, ImpsMas, yrou,
00001eHne, KJIacCOB, 0000IIEHUE U CUCTEMAaTHU3aLUs] 3HAHUH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII U  PaBHOCTOPOHHUI
cucremaTusamus | [Ipocreifmme reomerpuueckue (GUIYpl M MX CBOMCTBA. | TPEYTOJIBHUKH, NPSIMOYTOJIBHBIA TPEYrojibHUK, MEIUaHa,
3HAHUI W3mepenne reoMeTpu4ecKiX BEJIMYHH. OuccekTpuca M BBICOTAa TPEYroJbHUKA, Mapajljesnorpamwm,
(7 q) TpeyrospHUKH. poMO, NpsAMOYTOJbHUK, KBaJpaT, Tpameuus; OKPYXKHOCTb,

[TapannenpHble U NEPIIEHAUKYISPHBIE IPSMBIE.
OxpyxHOCTh M Kpyr. ['eomeTpuueckue MOCTpOEHUs. YTl B

OKPY>KHOCTH. BrmcanHble UM ONMCaHHBIE  OKPYKHOCTHU
MHOTOYTOJIbHUKOB.

[Ipsimast 1 OKpYKHOCTb.

YeThIpEXYroJIbHUKH. Bniucannbie 51 OITMCaHHBIE
YETBIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hauana TpuroHomerpuu. Pemenue oommx
TPEYTrOJIbHUKOB.

[IpaBuiabHBIE MHOTOYTOJTBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBrokeHus. [Tomobwue.
Cummerpus.

ITnomanes. Breruucnenne mromanei. Ilmomaan mogo0HBIX

¢buryp.
JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH.
BekTopsbl Ha IJIOCKOCTH.

KacaTeJbHasl, paBEeHCTBO U Moa00ue Quryp, TpeyroibHHKOB;
MapajuieTbHOCTh M TMEPHEHIUKYISIPHOCTh TPSIMBIX, Yol
MEXAY MNpPSAMBIMHA, CHUMMETPUS OTHOCHUTEIBHO TOYKH U
MpsSIMOM; NIJIMHA, PACCTOSIHUE, BEIWYMHA YIJIa, IUIONIA/lb,
NEPUMETP.

Hcnoab3oBath  ¢opmyabl: nepuMeTpa M IUIOUIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTHU M IUJIOWIAIU Kpyra,
00BbEMa MPSMOYTOTHFHOTO TapaAJIJICIICTIHIIEC/IA.

OnepupoBaTh MNOHATHSAMM: IPSAMOYTOJbHAas  CUCTEMA
KOOpJIMHAT, BEKTOP; HCHOJb30BaTh OTH TMOHATHUSA JIs
MpEeACTaBICHUS JaHHBIX M PEIICHUsS 3a7a4, B TOM YHUCJE U3
JIPYTUX Y4EOHBIX MMPEIMETOB.

Pematp 3agayM Ha TIOBTOPEHHE OCHOBHBIX IOHSATHUH,
WJUTFOCTPAITUIO CBSI3€H MEXAY Pa3IuYHBIMH YacTSIMH Kypca.
Boi0upaTs MeTo 111 pELIEHNUS 3aa4u.

PemraTh 3amaum 13 OBCEAHECBHOM KU3HHU.




TEMATHYECKOE IJIAHUPOBAHME YYEBHOT'O KYPCA «BEPOSATHOCTH U CTATHCTHUKA»
(II0 TOJIAM OBYYEHUS)

7 kaacc (He menee 34 4)

Ha3zBpanue
pa3aena (TemMbl)
(4mciI0 YacoB)

OcHoBHOE co/lep:KaHue

XapakTepucTHKA JeTeJIbHOCTH 00y4aI0IHXCs

IIpencrasienue [IpencraBnenne ganHblx B Tabmuuax. [lpaktuueckue | OcBamBaTh  Ha  0a30BOM  YPOBHEe  CIOCOOBI
JaHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTHMUYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTEpIIpeTanus TAaOJWYHBIX NaHHBIX. [IpakThdeckas paboTra | MAacCHBOB C IOMOIIBIO TaONWI[l © JUarpaMm ¢
«Tabnuupy. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
I'paduueckoe mnpencraBieHne AaHHBIX B BHJE KPYTOBBIX, | (Aemorpaduyeckue JAaHHBIE, MIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AuWarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CeIbCKOXO3SWCTBEHHOW MPOAYKIIUU,
noctpoeHue  auarpamMm. [lpumepbl  neMorpaguyeckux | OOIIECTBEHHBIC U IPUPOIHBIC SBICHHS).
JUarpaMm. M3yyars Metoabl paboTbl ¢  TaOIMYHBIMH U
[IpakTuueckas padota «/uarpamMmsi. rpa@uYecKuMy TPEACTABICHUSIMHU JaHHBIX C TTOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPaBJISIONIEH TOMOIIBIO).
OnucarenbHast UYucnoseie HaOOpwI. CpenHee apudMeTHIecKoe. OcBauBaTh Ha 0a30BOM YpPOBHE NMOHSITHSI. YHCIOBOM
CTAaTHCTHKA Menaunana 4iucioBoro Habopa. Y CTOMYNBOCTh MEIUAHBI. HaOoOp, Mepa IeHTPATbHON TEHISHINH (Mepa LIeHTpa), B
8 4) [TpakTuueckas padota «CpenHue 3HAUCHUS. TOM YHCJIe CpeTHee apuPMeTHIeCcCKoe, MeTMaHa.

Haubonpiiee n HauMeHbIlIEe 3HAUEHUS YHCIOBOrO Habopa.
Pa3zmax.

OnucpiBaTh CTAaTUCTUYECKHME JaHHBIE C TMOMOIIBIO
CpemHero apupMeTHIecKoro U Meauanbl. Pemars 3aqaun
(c UWCmomb30BaHHMEM 3PUTENBHON HATJSHOCTH W/WJIH
BepOaIbHOM OMOPHI)

HN3yyarp cBOMCTBAa CPEIHUX, B TOM YKCIIE C IIOMOIIBIO
IU(POBBIX PECYpCcoOB, B X0/ MPAKTHYECKUX PadOT, (C
HaIpPaBJIAIONIEH TOMOIIBIO).

OcBauBaTh Ha 0A30BOM YPOBHE MOHATHSI: HanOoJbIIEe




W HAMMCHBIICC 3HAUYCHUA YU CIIOBOI'O MaCCHBA, pa3Max.
PemaTp 3amauun Ha BI)I60p croco0a onmucaHus JaHHBIX B
COOTBECTCTBHUH C HpHpOI[OfI JaHHBIX )51 OCIsIMHu
Hcciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(69

*CnyuaiiHass U3MEHYMBOCTH (puMephl). YacToTa 3HAUYCHUH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTuueckas pabota «CiyuaitHas ”3MEHYHBOCTbY. *

*OcBauBaTh MOHSITHS: YacTOTa 3HAYEHHII B MAacCUBE
JIAHHBIX, TPYIITIUPOBKA TAHHBIX, TUCTOTpamMma.

CTpouTh TUCTOrpaMMbl IO 00pasiy

OcBauBaTh rpaduyecKue MPeJACTaBICHUS PA3HBIX BUIOB
CIIy4aifHOH H3MEHYMBOCTH, B TOM YHCJIE C IOMOIIbIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTHUECKON paOOTHL. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pa¢, Bepumna, pedpo. IlpeacraBienne 3ajauu ¢ HOMOILBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmiuHBL. Yucimo pébdep u
cymmapHas creneHb BepmuH. Llens u nuki. Ilyte B rpade.
[TpencraBnenne o cBszHocTH rpada. OOxoxn rpada (ditepo
nyth). [IpencraBnenne o6 opueHTUPOBaHHBIX rpadax.™

*OcBauBaTh noHATHA: Tpad, BepmuHa rpada, pedpo
rpada, crerneHp (BAICHTHOCTh BEPIITMHBI), IETTb U IIHKI.
OcBauBaTh MOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcy:xxpaTh pemeHue 3aa4¥  Ha IIOMCK CYMMBI
creneHeld BepmuH rpada, Ha MOMCK 00xoxa rpada, Ha
IOUCK TyTeil B  OPUEHTHPOBAHHBIX TIpadax ¢
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TNPEACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTUX
OpeIMEeTOB ¢ TmoMolplo rpadoB  (KapTbl, CXEMBI,
AIIEKTPUYECKUE LEeNH, (YHKIMOHAIbHBIE COOTBETCTBUS)
Ha rnpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CryyaiiHbIH ONBIT U ciIydailHOEe CcOObITHE. BeposTHOCTH U
yactota coObITHA. Podb MaloBEpOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B mpuUpojJe U B obmecTBe. MoHeTa u
UTPAIIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.

[TpakTuyeckas pabora «HacToTa BIaieHUS opiay.™

*OcBanBaTh MOHSITHS: CIY4YalHbII ONBIT U CIIy4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTHYECKH TOCTOBEPHOE
coObITHE.

M3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITUH B
npupoJie M OOIINEeCTBE Ha BaKHBIX MpUMeEpax (aBapuu,
HECYaCTHBIE ciIyJau, 3aImTa MIEPCOHAIBHON
uHpOpMaluy, epeaada JTaHHbIX ).

H3yuyaTh poOJIb KIACCUYECKUX BEPOATHOCTHBIX MOJENEH




(MOHeTa, urpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.
Habawaare W M3y4aTh 4YacTOTYy COOBITUH B HPOCTHIX
OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ IPaKTU4YECKOi paboThL.™

O00011eHue,
KOHTPOJIb
v

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTATUCTHKA.
BeposiTHOCTB CcilydyaliHOTO COOBITHS.

IloBTOPATH H3y4EHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.

Pemath 3ajaun Ha NPEICTaBICHUE U ONMCAHUE JaHHBIX
c IIOMOLIBIO M3Y4YEHHBIX XapaKTePUCTHUK C
HaIPAaBIIAIOLIEH TTIOMOILBIO.

O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHI,
MaJIOBEPOATHBIX M IPAKTUYECKH  JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, WX POJIM B MPUPOAEC U KU3ZHU
4eJI0BEKa

8 kiacc (He menee 34 1)

Ha3zBpanue
pasaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE coaepiKkaHue

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IloBTOpPEHME
Kypca 7 kiacca
(44)

[IpencraBnenne  paHHbIX.  OmnwMcarenbHass — CTATHUCTHKA.
Crnyyvaiinas usMeHuuBoCTh. CpeiH1e YncIoBOro Habopa.
CnyuaiiHple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Mozaenu TEOpUHM BEPOSTHOCTEH: MOHETa H
urpaibHasi KOCTb.

IloBTOpAAITH H3Yy4CHHOE W BBICTPAUBATH CHCTEMY
3HaHUM.

Pemiate 3agaum (o BH3YyaJbHOHl  omope) Ha
IIPEJICTABICHUE U ONHMCAaHHWE JAHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTePUCTHUK.

Pemars 3agaum (Mo BH3yaJdbHOHW omope) Ha
MIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX W OIHCAHME
CIIy4allHOM U3MEHUYUBOCTH.

Pemiate 3agaum (o BH3YyaJbHOHl  omope) Ha
omnpeneieHue 4aCTOThI CIIy4alHBIX COOBITHI,
o0cyxaeHne MIPUMEPOB CITy4alHBIX COOBITHH,
MaJIOBEPOATHBIX u IIPaKTUYECKU JIOCTOBEPHBIX




CIIy4alHbIX COOBITUH, HUX POJIM B TPUPOAE U KU3ZHU
4eJI0BEKA.

OnucarejabHas *Otknonenus. Jlucnepcus uucinoBoro Habopa. CtanmaptHoe | *OcBamBaTh NOHSATHA: JHCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[narpaMMbl paccemBaHus. > OTKJIOHEHHE, WCIOJIb30BaTh O3THU XapaKTEPUCTUKHU IS
PaccenBanmne OTIMCAHUs PACCEHMBAHUS JJAHHBIX.
JaHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUH
(4 4) WM HAJIMYWAM CBSI3M IO JIMarpaMMaM PacCeuBaHUs.
CTpouTh JMarpaMMbl pPAcCeMBAaHUS MO WMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C MOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHau3a).™
MHo:kecTBa MHOecTBO, MOAMHOXKECTBO. Omnepaiuu Haja MHOXecTBaMH: | (OcBaMBaTh MOHSTHA: MHOXXECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenuHeHue, mepeceueHue,  pomnosiHeHue.  CBOMCTBA | MOJAMHOXKECTBO.
omepanui Hax MHOKECTBAMM: NepeMEeCTUTENbHOE, | BBLIMOJHATH onepanun HaJI MHO>XECTBaMHM:
CoUYeTaTeIbHOE, PACIIPEACIIUTEIFHOE, BKIIFOUCHHUS. 00beIMHEeHNE, TIepeceUeHHe, TonoHeHue (1o o0pasiry).
['padmyeckoe mpencTaBiIeHHE MHOXKECTB. Hcnoab3oBaTh CBOMCTBA: MIEPEMECTUTEIBHOE,
COYeTaTeNbHOE, pACIpESIUTENIbHOe, BKIIOYEHUS (C
MCIIOJIb30BaHUEM BU3YAJILHOM OTMOPHI).
Hcnoan3oBath rpaduyueckoe MpeACcTaBICHHE MHOMXKECTB
IpH OMHMCAHUU PEATbHBIX MPOLECCOB U SIBICHUU, MPHU
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCrONTb30BaHNUEM BU3YAIbHOMN OIOPHI).
BepositHOCTB DeMeHTapHbIe COOBITHSL. Crnyuaiinbie coopiTHs. | OcBamBaTh HaA 0a30BOM YPOBHeE MOHSTHS
CJIy4YaiHOro bnaronpustcTBytomnpe JJIeMEHTapHbBIC COOBITHS. | dIEMEHTapHOE€ COOBITHE, CIydalHOe COOBITHE Kak
coObITHS BepositHoctn  coObiThif. ONBITBI €  PaBHOBO3MOXKHBIMH | COBOKYMHOCTh — ONArompHsTCTBYIONIUX  AJIEMEHTAPHBIX
(6 v) 3JIeMEHTapHBIMHA COOBITUSIMU. CTydallHbIN BBIOOD. COOBITHH, PABHOBO3MOXKHBIC AJIEMEHTApHBIE COOBITHS.

HpaKTI/I‘-ICCKaSI pa60Ta «OIBITHI C PAaBHOBO3MOKHBIMU
OJIEMCHTAPHBIMU COOBITHSIMHIY.

PemaTth 3a7a4un Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIIydallHOTO
onbiTa (C MCHOJIB30BAHUEM 3PUTEIBHON HAarIsiAHOCTH
1/Wau BepOaIbHOM OMOpHI).

Pemiarh 3a7a4u Ha BBIUKCICHUE BEPOSTHOCTEH COOBITHI
B ONBITAX C PaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU




COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMITbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOM  HATMSIHOCTH  W/WIU
BepOAIbHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMH (C MCIOJIH30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JPYTHUX MOJICIICH )
B XOJ€ TMPaKTHYECKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OMOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa jAepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BHUCAYEH BEPIUIMHBI, CBS3b MEXIY YHCIOM
BepILKH U unciaoM pédep. [IpaBuno ymHOXKEeHHS. ™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mukia,
BUCsAYas BEpIIMHA (JUCT), BETBb JEpeEBa, IyTh B JIEPEBE,
JTUaMeTp Jepena.

H3yuaTh cBoOiCTBa [epeBa: CyIIECTBOBAHME BHUCSYEU
BEpIIMHBI, EIWHCTBEHHOCTb IYTH MEXAY JBYMS
BEpIIMHAMH, CBS3b MEX]Y YHUCIOM BEpIIMH U YHUCIOM
peoep.

YuyacTBoBaTHL B 00CYXKIEHHM pelIeHWsl 3aJa4yd Ha
IIOMCK M IIEPEUNCIICHHE IyTeH B JEPEBE, ONpEICIICHUE
yucia BepIIMH uiau pédep B aepeBe, 00xo] OMHAPHOTO
JepeBa, B TOM UHCIE€ C IPUMEHEHHMEM IIpaBHIIa
YMHOXEHUS.™

Cayuaiinbie
co0bITHA
8 u)

*IIpoTUBOMNONIOKHOE  COOBITHE.
OObenuHeHUEe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbituss. @dopmyna cinoxeHus BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSATHOCTEH.  YCIOBHas  BEPOATHOCTb.
HezaBucumbie  coObitusa.  IlpeacraBnenune — ciaydaiHOTo
SKCIIEPUMEHTA B BUJIE iepeBa.™

Huarpamma  Oiinepa.

*OcBanBaTb MNOHATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHSA, OTEpalMK Haa COOBITUSIMH, OOBEAUHEHUE U
nepeceueHre coObITUH, auarpamma Diinepa (Ditnepa—
Benna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHSI.

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHUS IBYX
coObITHI ((DOPMYIIBI CTIOKEHUSI BEPOSATHOCTEN).

YuyacTBOBaThH B 00CY/KACHHM PelIeHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]aul Ha OINpefesieHue BEepOosSTHOCTEN
O0BbEeIMHEHNUS M TIepECeYeHHUs COOBITHI C TOMOIIbIO

YUCIIOBOM mpsiMOM, auarpamm  Diinepa, (HopMyIibl
CJI0’KEHHUSI BEPOATHOCTEH.
OcBauBatb MOHATHS: IIPaBUIIO YMHOXECHUS




BEPOSTHOCTEW, YCIOBHAas BEPOSITHOCTb, HE3aBUCUMbBIC
COOBITHS IEPEBO CIIYYAHOTO OTIBITA.

N3yuars cBoiicTBa  (ONpENENECHUsI) HE3aBUCUMBIX
COOBITHI.

YuyacTBoBaTh B 00CYKI€HHH pelleHHs] 3aJa4yd Ha
OIIpe/IeTICHNE U UCTIOIb30BaHNE HE3aBUCUMBIX COOBITHI.
YuyacTBoBaTh B 00CY/KI€HHH pelleHHs] 3aJa4yd Ha
IOUCK BEPOATHOCTEH, B TOM YHUCIE YCIOBHBIX, C
MCTIOJIB30BaHUEM JIEpeBa CIy4aiHOTO onbITa. ™

0O000menue,
KOHTPO.JIb
(4 49)

[TpencraBnenne nanHblx. OnucatenbHas craTUcTHKA. [ padebl.
BepostHocTh CIIy4aliHOTO COOBITHSL. DNeMEeHThI
KOMOWHATOPUKH.

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pemiath 3aga4yu Ha NPECTaBICHUE U ONUCAHUE JaHHBIX
c MTOMOIIBIO U3YYCHHBIX  XapaKTEPUCTHUK (c
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

*YuacTBoBaTh B O0CYKI€HHM pelIeHusl™ 3aJa4m C
npuMeHeHueM rpados.

Pemate 3agaum Ha  HAXOXAEHUE  BEPOSTHOCTU
CIIy4aifHOrO COOBITHSI N0 BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSAMU (C BU3yaJIbHOW OMOPOH).
*YuyacTBOBaTH B 00CY:KICHHMM pelIeHUS™ 3aJa4M Ha
HaXO0X/ICHUE BEPOSITHOCTEN OOBEIUHEHMS U MTepeECeUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpa@uvecKkux TMpeACTaBICHUN H JepeBa CIy4ailiHOTO
OTIBITA.

*Y4yacTBOBaTH B O0CY:KI€HHHM pelIeHUsI™ 3agadM Ha
nepevrciIeHne KoMOMHaIM (4ncia nepecTaHoBOK, YnCIia
COYETAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHI C
OpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
HCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kaacc (He MeHee 34 1)




Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/iep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nmaHHbiX.  OmnwucarenbHas  CTaTUCTHKA.
Omneparuu Haj COOBITHAMU. He3aBUCUMOCTH COOBITHIA.

I[loBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U OMMCAHUE JTAHHBIX.
Pemarr 3amaum  Ha  HaxXOXJCHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPECEUeHUsi COOBITUM, B TOM YHUCIIE
HE3aBHUCHUMBIX, C  HCIOJIb30BaHHEM  I'papUUYECKUX
IIPEACTABJICHUM U IepEBA CIIy4alHOTO OIBITA.

Pemath 3agaum Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEePECTaHOBOK, YHCJIa COYETaHWM), Ha HaXOXICHHUE
BEpPOSTHOCTEH COOBITHH c pUMEHEHUEM
KOMOWHATOPUKHA, B TOM UYHCIE C HCIOJIh30BAHUEM
TpeyronbHuka [lackans

DJIeMeHTbI
KOMOHMHATOPHUKH
(44)

Kombunaropnoe mnpaBuino ymHoxeHus. [lepecTaHoBKH.
®axropuan. CouetaHus M 4yucio coyeTaHuil. *TpeyronbHUK
[Tackans.™ [IpakTnueckas pabota «Bpruucnenune
BEPOSITHOCTEH C HCHOJIb30BAHWEM KOMOWHATOPHBIX (DYHKIIMHA
AIIEKTPOHHBIX TAOIUIIY.

OcBauBaTh Ha  0a30BOM  YpPOBHe  IOHATHA:
KOMOMHATOPHOE TMPABUIO YMHOXEHUS, YHMOPSIOUYEHHAs
napa, Tpoika OOBEKTOB, TIEPECTaHOBKA, (aKTopua
qrclia, COYETaHHWE, YHCIO COYETaHWH, *TPEeyroiabHHUK
[Tackans.™

Pemiars npocreiimme 3agauydM  Ha  [IEPEYUCIIEHHUE
VIOPSA0YCHHBIX nap, TPOEK, TIepevrCcIICHIe
MEPEeCTAaHOBOK W COYETAHUW DIEMEHTOB PA3IUYHBIX
MHOXECTB (110 00pa3Iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YHCIIA
codeTaHuil B anredpe (CoOKpanéHHoe YMHOKEHHE, ONHOM
HrroToHa) (C HampaBsIONIeH MOMOIIBIO).

Pematb, mnpuMeHsin KOMOWHATOPHKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AJICKTPOHHBIX TAOJIMII B XOJI€ MPAKTHYECKON paboThI (C
BU3YaJIbHOU OMOPOIA).




I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckasi BepossTHOCTh. CitrydaiiHbIi BEIOOpP TOUKHU U3
(GuUrypbI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH.™

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJAE€HUM pelIeHHs] 3a4ayM Ha
HaXO0XICHUC BepOSITHOCTef/'I B OIIbITax, HpGI[CTaBI/IMBIX
KaKk BBIOOp TOYEK W3 MHOTOYTIOJbHHUKA, Kpyra, OTpe3Ka
WM IyTH OKPY>KHOCTH, YUCIIOBOT'O IIPOMEKYTKA™

HUcnuiTanus
bepnyaan
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUR 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiTUii B cepun wucnbiTaHuid bepuymmu. IlpakTuueckas
pabota «Vcneitanus bepuymim.

OcBauBaTh Ha 0230BOM ypPOBHEe NMOHSITHS: UCIBITAHUE,
3JIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U HeyAaua),
cepusi UCHBITAHWM, HACTyIUIEHME IIEpBOro  ycmexa
(Heynaun), cepus ucnbITaHUl bepHysun.

Pemare  mpocreiilude  3aJa4ydM Ha  HAXOXKJIEHUE
BEPOSTHOCTEN COOBITUII B CEpUU UCIIBITAHUH JI0 NIEPBOTO
ycriexa, B TOM YHCJIE C MpUMEHEHHEM (OPMYIIbI CyMMBI
reOMETPUUYECKON Iporpeccuu (C onopoi Ha CIPABOYHYIO
nH(pOpMaIUIO).

Pemiate mpocreiimme 3axaum Ha  HAXO0XACHHUE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITMH B  CEpUU
ucnelTaHui bepHymM, Ha HaXO0XIEHUE BEPOSITHOCTH
ONpEeAECNIEHHOT0 4YHMCIIa YCIEXOB B CEPUM  HUCHBITAHUUN
bepHymu (¢ BU3yansHoOil oropoii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuM UCIbITaHuK bepryum

Cayuaitnas
BE¢JIMYHUMHA

6w

CrnyuaiiHas BeJIWYMHA U PACHPENETICHUE BEPOSTHOCTEM.
MaremMaTtnyeckoe OXHMJAaHWE M JUCIEpPCUs  CIIydailHOU
BeIMUYMHBL. [IpuMeppl MaTeMaTHMYecKOro OXHUAAHHUA Kak
TEOPETHYECKOTO CPEHErO 3HAUCHH S BEIIMUHHBI.

[Tonstue o 3akoHe  Oonbiux  yucen.  M3mepeHue
BEPOSITHOCTEN C MOMOLIBI0 4YacToT. [IprMeHeHue 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHSATHS: Cly4aiHas
BEJINYMHA, 3Ha4YeHUe CIIy4alHOMN BEJINYMHBI,
pacrpenesieHue BEpOsTHOCTEN.

M3yyarp u 00Cy:KDaThb NpUMEPBl JUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BETUYMH (POCT, BEC YEIOBEKA,
YUCJIEHHOCTh HaceJeHus, JIpyrue U3MEHYUBBIE
BEJIMYMHBI, PACCMATPUBABIINECS B KypC€ CTATUCTHKH),
MOJIEJIbHBIX ~ CIy4YailHBIX  BEJIUYMH, CBSI3aHHBIX  CO
CllydyaiiHBIMU OIBbITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CIIy9aifHBIM BBIOOPOM U T. II.).




OcBanBartb Ha 0a3zoBOM YpoBHE NOHATHUIA.
MATEMAaTHUYCCKOEC OXHIAAHUC CHy‘I&ﬁHOﬁ BCJIIMYMHBI KakK

TEOPETHYECKOE  CpeJAHee  3Ha4yeHWe,  JUCIEPCHUs
CITy4aiiHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemats 3amauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXXKMJIAHWS W JUCIEPCUU JMCKPETHOW  CilydaiHOU
BEJIMYMHBI M0 33JJaHHOMY paclpeiesieHHuI0, B TOM YHCIIe
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (cC
HAIPABIIAIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaT€MaTU4YECKUM  OXHJIaHUEM U
JTUCTIEpCUell HEKOTOPBIX paclpeieNieHuil, B TOM 4HCIIe
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyIuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4alHbIX OIBITAaX KaK CIIy4alHYIO BEIMUYUHY.
3HaKOMHUTBCSI C 3aKOHOM Oonbliux uucen (B Qopme
bepuymnnau): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum  Ha H3MEPEHUE BEPOSTHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABIIAIOIICH MTOMOIIIBIO).
OOcykmaThp  poidb  3aKoOHa  OOJIBLIIMX  4HMCel B
000CHOBaHUU 4aCTOTHOTO MeToj1a U3MEpEeHUs
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIINX YHCENT KakK MpOsBICHHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBICHHUSX,
pOJIb 3aKOHA OOJIBLIMX YHCENT B NPUPOJIE M B KU3HU
4eJI0BEKA.

O0001menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepostHOCTh CIIy4ailHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydaliHble BETUYHHBI M PaCIIPe/IeIICHUS.

OmnucarenpHass  CTaTHUCTHKA.
DeMEHTHI

IloBTOpAAITH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

PemaTh 3a1aum Ha IPEICTABIICHUE U ONTUCAHUE JaHHBIX.
Pemath 3agauyMm  Ha  HaxXOXICHUE  BEPOSATHOCTEHN
COGLITHﬁ, B TOM 4YHUCJIC B OIIBITaX C PaBHOBO3MOXHBIMU




9JICMCHTAapHbBIMU CO6BITI/ISIMI/I, BepOSITHOCTGfI

OOBEIMHEHUSI W TepecedeHUs COOBITHH,
BEPOATHOCTH B ONBITAX C CEPUAMHU
HUCIBITAaHUN

BBIYUCIISITh
CIIy4alHbIX




