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denepanpHas pabodas mporpamMma 1Mo y4eOHOMYy mpenMery «MaremaTtukay
(6a30BbIN ypoBeHB) (MpenMeTHast objacth «Maremarnka U MHpopMaTukay) (manee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTENIBHYIO 3allUCKy, COAepXKaHue OOydYeHHs, IUIaHUPyeMbIE pe3ylIbTaThl
OCBOCHHS MTPOTPAMMEI 10 MaTeMaTHKE.

[HOACHUTEJIBHA A 3AIIMCKA

denepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3ajiep kKol Tcuxudeckoro passutusa (nanee — 3[1P) Ha ypoBHE OCHOBHOTO OOUIETO
oOpazoBaHus TMONAroTOBIeHa Ha ocHoBe DenepanbHOrO0 rocyaapCTBEHHOTO
o0pa3oBaTebHOTO  CTaHJapTa OCHOBHOTO  obOmiero  obpazoBanus  (IIpuka3
Munnpocenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0),
®denepanbHON aTaNTUPOBAHHON 00pPa30BATENBLHON MPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3oBaHus uig OOYy4arOUIMXCS C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3/10pOBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosiopsa 2022 r. Ne 1025), denepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpPEIMETY
«Maremartuka», @enepabHON MPOTPaMMbl BOCIIMTAHUS, C YIETOM PACIpPEAEIECHHBIX
[0 KjaccaM HpoOBepsAEeMbIX TpeOOBaHUM K pesyapraram ocBoeHus DenepanbHoOU
aJanTUPOBAaHHON 00pa30BaTEIbHONM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
Ust 00y4aroIuXxcsl ¢ 3aJ€p’KKOM NMCUXUYECKOro pas3BuTus. B paboueil mporpamme
YUTEHbl WA U NosiokeHnss KoHuenuuu pa3BuTUs MaTeMaTH4eCKoro o0pa3oBaHus B
Poccutickoit ®enepanuu.

Oo0mas xapakrepucTuka yue0Horo npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJIbTypbl M JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHMS TOJIb30BATHCS
aNrOpUTMaMM, a TaKXe MPHOOPETEHUIO0 NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHOW xku3HM oOywatonuxcsi ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBILLUIEHHE, MPOCTPAHCTBEHHOE BOOOpakeHUE, (PYHKIMOHAIBHYIO TI'PAMOTHOCTb,
YMEHUSI ~ BOCHPUHMMATh W  KPUTUYECKH  aHAIM3UPOBaTh  HHGOPMAIIHUIO,
IPEJCTABICHHYIO B pa3IMYHbIX opMax.

OOydeHune mMaremMaTtuke Ja€T BO3MOKHOCTh pa3BuBaTh y oOyuaromuxcs ¢ 3I1P
TOYHYIO, PALMOHAIBHYI0 W WH(QOpPMATHBHYIO peyb, YMEHHE OTOMparh Haubosee
MNOJXONSIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, TpaQUUeCcCKue CPeICTBA IJisi BBIPAKEHUS
CYXICHUHN U HAIJISTHOTO UX MPEACTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABIAETCS  OOllee 3HAKOMCTBO C METOAaMHM TIO3HAHUS  JEHCTBUTEIBHOCTH,
Ipe/CTaBlIEHNE O IPEeIMETEe U METOAaX MAaTeMaTUKU, UX OTIMYMUIA OT METOJOB APYTHX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pelleHUs] HAay4YHbIX W TMPHUKIAJHBIX 3aj7ad. TakuMm 00pa3oMm, MaTeMaThuyeckKoe
oOpa3zoBaHre BHOCUT CBOH BKJIaJ B (hopMHUpOBaHUE OOIIEH KyabTyphl 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 ooyyaromuxcs ¢ 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
MBIIJICHUS, UHTEPECA K N3YUEHUIO MaTEMATHUKY;

* (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  3aJa4, HWHTEPOPETHPOBaTH U  OLEHUBATh
IIOJIyYE€HHBIE PE3YIBTATHI.

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

» dopmupoBarh y oOydaromuxcss ¢ 3[IP HaBbIkM ydeOHO-TIO3HABaTEILHOMN
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 «MaremaTrka 1 HTHPOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MbILUIeHUs oOyyatomuxcs ¢ 3I1P;



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

" [peaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMKM OOpa30BaTENIbHBIX J1€PUIIUTOB
B OCBOCHUH NPEIUIECTBYIONIETO MPOTPAMMHOI0 Marepuaina y o0ydarommxcs ¢
311P u HEnOCTaTKOB B MX MaTEMaTHYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

" BBISBJISITH U pa3BUBAaTh MAaTEMATUYECKUE U TBOPUECKUE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u

BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dyukiumny, «leomerpus» («l'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHne reoMeTpUYECKUX BEIMUMHY ), « BEpOSTHOCTh U CTAaTUCTHKAY.
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 TPUCYINAsl MAaT€MaTMKE M TNPOHU3BIBAIOIIAS BCE MATEMaTUYECKHE
Kypchl U coaepxarenpHble JuHMM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00IIEro oOpa3oBaHUs
TpeOOBaHHE «yMETh ONEPUPOBATH IMOHATUSMU: OIpENEICHHUE, aKCcHuoMa, TeopeMa,
J0Ka3aTelnbCTBO; YMEHHME pacllo3HABaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHWUS W OTPULAHUSA
BBICKA3bIBAHUI OTHOCHUTCSI KO BCEM Kypcam, a (POPMUPOBAHUE JTOTUYECKUX YMEHHM
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
cBsizu. OO1uMe 1enu u3yyeHus: yueOHoro npenmMera «Maremaruka» NpeicTaBlICHbl B
denepanbHON padodeit mporpaMmMe 0CHOBHOTO O0IIEero 00pa3oBaHus.

Oco0enHoCcTH 0TOOPA M aJANTAIMU Y4eOHOI0 MaTepHasa 0 MaTeMaTHKe

OOyuenne yueOHOMY mpeameTy «Maremarnka» CTPOUTCA Ha CO3IaHHUH
ONTUMAJILHBIX YCIIOBHM JJII YCBOCHHS MPOTPAMMHOTO MaTepuana oO0yqdarolmuMHUCs C
3I1P. bonbiioe BHUMaHUE yaenseTcss oTO0py yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIIAIIOM JOCTYITHOCTH TPH COXpaHEHUU oO0IIero 0a30BOro YpOBHS, KOTOPBIMA
JOJKEH T0 COJIEPKaHUI0 U 00beMy OBITh aAanTUPOBAHHBIM 111 oOyuaroriuxcs ¢ 311P
B COOTBETCTBUHM C HX OCOOBIMH 00pa3oBaTeibHBIMU TOTpeOHOCTsIMU. ClemyeT
o0nerynTh OBJIaJieHHe Marepuaiiom oOyuatommmucs ¢ 3IIP mocpeacTtBom ero
JETaIbHOTO OOBSICHEHHS ¢ CUCTEMAaTUYECKUM TTOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKHU



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

denepanbHas MporpaMma npeayCMaTpUuBacT BHECEHUE HEKOTOPBIX M3MEHEHHUM:
YMEHbIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUU, BBIHECEHHE OTIECIBHBIX TEM WIIU
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 Hymepauus», «PaBubie ¢uryps», «unusap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI napautenenumnen», «llepemenienne no KOOPAMHATHOU IIPAMONY,
«Mopynb uucna», «UucrnoBble MPOMEXYTKW»; «MacmTab» (u3ydaeTcss B Kypce
«Tl'eorpadus»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOW Oymare ¢
WCIIOJB30BAaHUEM LMPKYJIA, JMUHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpykHOCTHY», «IInomane kpyra», «llapamnensusie npsmsie», «llepneHauKyIsipHbIC
npsMbley», «OceBasi U LIEHTpallbHasg CUMMETpUM» (M3y4yaeTcsl B Kypce I'€OMETpHH);
«beckoHeuHble NEPUOAMYECKUE JAECATUYHBbIE ApoOu. JlecsaTMuHOEe NpUOIMKEHUE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce alreopsbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
Jornyeckuii 3amau», «JlimHa otpeska», «lllkamepy, «PacnpenenuTesbHbI 3aKOH
YMHOXEHUS», «3aluCh IPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW U KJIETYATOU
Oymare», «Jlenmurenu u kparssle. IlpusHaku nenumoctn», «Hambonpmmili oOmmii
JIENUTENIb U HauMEHblllee olluee KpaTHoe. J[eTMMOCTh CyMMBI M IPOU3BEACHUSY.
«IIpuBenenne apoOu K HOBOMY 3HaMeHarteno», «HaxoxaeHue vactu uenoro u
nenoro mo ero 4vactuy. «OKpyTJIeHHE IeCATHYHBIX Jpoleity». «PemieHue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHME OYKBEHHBIX BBIPAKEHHIA
O YCJIOBHIO 3aJaun». BpicBOOOAMBIIMECS dYachl MOXHO HCHOJb30BaTh Ha
MOBTOpEHUE (B Hauaje U KOHIIE y4eOHOTO roja), Ha u3ydyeHne Haubosee TPYAHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHE U JCJIICHUE JECATUYHBIX Npo0eid, namMmepenue yrios; B VI
KJIacCE€ — JEUCTBUSA C IIOJIOKUTEIBHBIMU W OTPULATEIBHBIMHA YHCIAMM, PELICHUE
YpaBHEHUH, CJI0KEHUE U BbIUUTAHUE YHCEN, COACPKAIUX LETYI0 U IpOOHYIO YacTb,
Ha YMHOKEHUE U JIeJIeHHE OOBIKHOBEHHBIX IpO0eH.

Auareopa

B 03HaKOMUTENHbHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOLIIUE TEMBI:
«ppaunoHanbsHble yucia. [JeiicTBUTENbHBIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «Haxoxaenue
npUOMMKEHHBIX 3HAUYEHMM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUHN TPEThEN U YETBEPTOM CTEIICHEU PA3JIOKEHUEM HA MHOKUTENNY, «DYyHKIUA
y =VX ® ee rpadux», «IlorpemHoCcTs U TOYHOCTh NPHONIKEHUA», «UeTHBIE U
HedetHble GyHKIM», «DyHKIHA y=X"», «DyHKIHST y= ax’, ee rpaduK U CBOHCTBA.
I'paduru bynxmii y= ax’ +nu Fa(x-m)z, «YpaBHEHUE C IBYMs IIEPEMEHHBIMU U
ero rpadux», «['paduueckuit cmocod pemieHUS CUCTEMBI  ypaBHEHHI»,
«M300paxkeHne 4aeHOB apu(PMETHUECKON W T€OMETPUYECKON MPOTPEecCHil TOUKaMu



Ha KOOPAWMHATHOM IJIOCKOCTU. JIMHEHHBIM M 3KCIOHEHIMaIbHbIA pocT. ClOXKHbIE
IPOLICHTHI.

CrnenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«JloKka3aTenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHME C ABYMS HEU3BECTHBIMUN,
«I"paduk TMHEHHOTO ypaBHEHUS C ABYMs NEepeMEHHBIMIY, «I'paduyeckoe pelieHue
JMHEWHBIX YPABHEHUWM U CUCTEM JIMHEMHBIX YpaBHEHUI», «CBOKWCTBA KBaAPATHUYHOU
byHKITINY.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Perienune ypaBHeHui», «Perenue
cUCTeM ypaBHeHUi», «CoBMecTHbIE NEHCTBUS ¢ Ipodsimuy, «[IpruMeHeHne cBONCTB
apu(MEeTHUYECKOT0 KBaJAPAaTHOTO KOPHS»; Ha IOBTOPEHHUE, pEIICHUEe 3ajad,
npeoOpa30BaHNE BBIPAXKEHMI, a TAK)KE HA 3aKPEIICHUE N3YYEHHOTO MaTepHala.

I'eomerpus

CreyeT OCHOBHOE€ BHUMAHHUE YJEIUTh MPAKTUYECKOW HANPaBIEHHOCTU Kypca,
UCKIIIOUMB W YNPOCTUB HAWOOJEe CIOXKHBIA JJIsI BOCHPHUSATHUS TEOPETUUYECKUM
matepuasn. Ha ypokax reoMeTpun HEOOXOJAMMO MaKCUMAaIbHO HCIOIb30BaATh
HarJIAJIHbIE CpelcTBa OOy4YeHHs, OOJbIIe MPOBOAUTH MPAKTUYECKUX pabOT ¢
ydaluMucs, pemath 3a1aud. CTpouTh pelieHue 3a/1ay Mpu MOCTOSIHHOM OOpallieHuu
K HaIJISIAHOCTU — PUCYHKAM M YEPTEKaAM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W OKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCTBO OT MNPOTUBHOrO», «CylIeCTBOBaHWE W  EIUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOoi», «MeToa reoMeTpudecKkux mect», «Meton yJIBoeHud
Meauanbe», « Teopema daneca u TeopemMa 0 MPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHukay, «l/3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUUMH  TpH
BO3pacTaHuu yraa», «DopMynsl [ paguyCcoB BIHMCAHHBIX M ONMCAHHBIX
OKPY’KHOCTEM  INpPAaBWIBHBIX  MHOTIOYI'OJIbBHUKOB»,  «YPaBHEHUE  NPSIMON»,
«JIBmxxenue», «CBolicTBa ABMXKEHUS», «TeopemMa O MPOU3BEJIECHUM OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPaTE KaCaTEIbHOW.

Cnenyer yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yuyeHHe TeM: «CHMMETpUYHbIC
¢urypei. OCHOBHBIE CBOMCTBAa OCEBON cUMMETpumN», «lleHTpasibHas CUMMETpPH,
«ITapannensubii  mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
LUAPKYJISI W JIMHEHMKW», «JleKapToBbl KOOpAMHATBI HAa INIOCKOCTW», «PelieHue
TPEyroJabHUKOBY, «Ilomobue dhurypy.

BricBOOOIMBIIIMECS YAChl HCTIOIB30BATh HA PEIICHHUE 3a7]a4 U IOBTOPEHHE.

BeposiTHOCTH M CTATUCTUKA

B cBs3u ¢ TeM, UTO MaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU IS
oOyuaroruxcst ¢ 3P, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYITHOM JIJI1 YYEHUKOB Marepuaie. OCHOBHOE€ BHUMAHHE CIIENYET YIEIUTh
paszenaM, CBA3aHHBIMUA C TOBTOPEHHEM IPOWJIEHHOTO MaTepUalla, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUN W 3aJJaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIuxcs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETHUYECKOT0 MaTrepuaia u
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUMU MaTepuaj MNPENOAHOCUTH B MPOLECCE



pelleHrs 3a7a4 W BBIMOJIHEHUS 3aJaHUi HaTJsSAHO-TIPAKTHYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMUHAHMS CIIOKHBIX (OPMYJ, pEIICHUS HECTaHIApTHBIX,
TPpYyHOEMKUX 3a7aHui. Psii Tem ciemyer u3yyaTh B 03HAKOMUTEIBHOM IIJIaHE.

denepanbHas mporpamMma IpeIoCTaBsieT aBTOpy paboueil mporpaMMsl
cBOOO/y B paclpe/ielieHnu MaTepuaia 1o 4eTBepTsM (Tpumectpam). Pactipenenenue
BpPEMEHU Ha M3YYCHHE TEM B TEUCHHE YUeOHOTO Tola CaMOCTOSITEIIbHO ONpeIesieTcs
00pa30BaTeNIbHON OpraHn3alUeil U 3aBUCUT OT OCOOEHHOCTEH IPYIIBl 00yYarOINXCs
¢ 3I1P u ux oco6sIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

IIpumepHble Buabl JesaTedabHOCTH oOy4daromuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMH W oOecrneYHBaIONIUE
OCMBICJICHHOE€  OCBOE€HHMEe  COJAep:KaHMU  o0pa3oBaHMsl 1O  MpeaMeTy
«MaremaTuka»

Conepxxanue BHIOB JesTenbHOCTH oOyvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [[OMHMO HMIMPOKO HCHOJIB3YEMBIX B
OAOIT OO0 olmux 11 Bcex 00yUdaronuxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTD
BU/JIBI JICITEILHOCTH CIIEM(UYHBIE ISl JAHHOM KaTeropuu AeTeil, oOecrneunBaronme
OCMBICJIEHHOE OCBOCHHE COJEp)KaHHWA O00pa3oBaHUsl IO MNPEIMETy: YCHIICHHE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C aKTHBU3AIlMed CEHCOPHBIX CHCTEM;
YepeAoBaHUE BHUJOB JEATEIBHOCTH, 3aJCHUCTBYIOIIUX PAa3JIUYHBIE CEHCOPHBIE
CHUCTEMBI; OCBOEHUE MaTepHraia ¢ OIMOPOil Ha alrOPUTM; «IOIIArOBOCTh» B U3YUYEHUU
MaTepuayia; HCIOJIb30BAaHUE JIOMOJIHUTEIBLHON  BU3YaJIbHOM OMOPHI  (CXEMBbI,
mabJIOHbI, OMOpHBIE TaOJMIBI); pPEUYEBOM OTYET O TMpoIlecce M pe3ylibTare
NeSITeTbHOCTH; BBITIOJHEHUE CIICIHAIBHBIX 33JlaHul, 00ECTICUNBAIONIUX KOPPEKITUIO
peryisiiuu  yueOHO-TI0O3HABATENLHON JESTEIbHOCTH M KOHTPOJh COOCTBEHHOTO
pe3ynbTara.

denepanibHas TEMAaTHUECKass U TEPMUHOJOTHYECKAs JIEKCMKA COOTBETCTBYET
OAOII O0O0.

Jns oOyuvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBIIOTCS MpPUEMBbI padOTHI C
JIEKCUYECKUM MaTrepualioM Mo mnpeaMmery. IlpoBoautcst chemnuaibHas padora Mo
BBEJCHUIO B aKTUBHBIN CJIOBaph OOYyYarOIIMXCSI COOTBETCTBYIOIIECH TEPMHHOJIOTHH.
N3ydaembie TEepMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3YaJbHAs TOJIEPKKA, AITOPUTMBI pabOTHI C ONPE/IeTICHUEM, OTIOPHBIE CXEMbI JJIs
aKTyaIn3alid TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHE

B cootBercTBUM ¢ DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapTOM OCHOBHOTO 00mIero oOpa3oBaHus Yy4eOHBIM TpenMer «MareMaTukay
BXOJUT B TpPEIMETHYI0 o0nacth «MaremaTuka u HWHPOPMATHKA» U SBISCTCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax ydeOHBIM mpeameT «MareMatnkay
TPAJAUIIMOHHO M3Y4YaeTCs B paMKaX CIEAYIONIMX y4eOHBIX KypCOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAs] DJIEMEHTHI



CTaTUCTUKA M Teopuu BeposTHocTed) u «l'eomerpusi». Hacrtosimeil mporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN Yu4eOHbIH Kypc «BeposiITHOCTh U CTATUCTUKAY.

OO111ee YncIo 4acoB, PEKOMEHJOBAHHBIX VISl U3YYEHUSI MaTeMaTuKu (0a30BbIit
YpOBEHB) Ha YPOBHE OCHOBHOI'O 00111eT0 00pa3zoBanus, — 952 yaca: 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[lnanupyemMble pe3yJbTaThbl OCBOCHUSA Y4eOHOro npeamera «MaremaTuka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIpaBJICHO Ha JOCTUKeHHUe oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNPEIMETHBIX
U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTATOB OCBOCHHUS YUYEOHOTO MpeIMeTa.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUSI IPOrpaMMbl IO  MaTE€MaTUKe
XapaKTepU3yTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM MHTEPECA K MPOILJIOMY M HACTOSIIEMY POCCHIICKON MaTeMaTUKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHSIM POCCUKMCKUX MAaTEMATUKOB U POCCHICKOM
MaTEMaTUYECKON MIKOJIbI, K MCIOIb30BAHUIO ATUX TOCTHKEHHM B JPYTUX HAyKax H
NPUKJIAJHBIX cepax;

rpaskIaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMIOJIHEHUIO OOSI3aHHOCTEHN TpakJaHWHA U peaM3allliK €ro
MpaB, IPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYp, SBJIEHUM, MPOIEAYp TPaKIaHCKOro oOIIecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMPoOJIeM, CBSI3aHHBIX C
MPaKTUYECKUM TMPUMEHEHHEM JOCTWKEHMM HayKH, OCO3HAHHEM BaXXKHOCTH
MOPaJIbHO-3THYECKHUX MPUHIIUIOB B JEATEIHOCTH YUYEHOTO;

TPYA0BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTMBHOE YyYacTUE€ B PEUICHUH MPAKTHUYECKHX 3aJad
MaTEMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEH JKU3HU IS YCHENTHOW mpodeccuoHaIbHON
NESTEIPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHMM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIbHOW TPACKTOPUU OOpa30BaHUSI M >KU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

3CTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOIIMOHAJIBHOMY M  ACTETUYECKOMY  BOCHPHSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, pELICHUM, PACCYKIEHUM, YMEHHUIO BHJIETh
MaTeMaTHYeCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAlMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPENCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEIOBEKA, MPUPOILI U
oOIecTBa, TOHMMAHUEM MAaTeMAaTUYeCKONW HayKh Kak cdepbl YeI0BEYeCKOM
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUA W 3HAUMMOCTH JJIi PAa3BUTHUS LIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTU4eCKON KyIbTypoill Kak CpeICcTBOM



MO3HAHUS MHUPA, OBJIAJEHUEM NPOCTEHIIMMH HAaBBIKAMHU HCCIIEI0BATEIbCKON
JEeSITENIbHOCTH;

¢pusnyeckoe BocnuTaHue, (opMUpOBaHHE KYJbTYPbl 310POBbSI U
IMOLHMOHAJIBHOIO 0JIarONmOJIyYmsi:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKHE 3HAHHWA B HUHTEPECax CBOErO
30pOBBS,  BEIEHUS  30pOBOro  oOpa3a  KU3HM  (3I0pOBOE  IUTAHUE,
COQJIaHCUPOBAaHHBIM  PEKUM 3aHATUN U OTAbIXA, pErysipHas (¢uznyeckas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HABBIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeI0BeKa;

IKOJIOTHYecKoe BOCIIUTAHUE:

OpUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUN AJISl pElIeHHs 3a/1ad B
00JIacTH COXPAHHOCTU OKPYXKAIOIIEH Cpebl, IIIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH MX
BO3MOKHBIX TIOCTEACTBUNA MJII OKpPYKAIOMIEH Cpedpl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJIOTHUYECKUX MPOOJIEM U MMyTEH UX PeleHus;

ajanTauMsa K M3MEHSIOUMMMCH YCJIOBMAM COLMAJIBHON W NPHUPOIHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBUAM B YCJOBHSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUUYECKYIO AESITEbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCA Y APYTUX JHOJeH, IpUoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHUS, HaBBIKU M KOMIIETEHLIUU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAaHWM HOBBIX 3HAaHUH, B TOM YHCIE
dbopmynupoBaTh HeH, MOHSATHS, TUIOTE3bI 00 00BEKTaX M ABICHUSIX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYI0  CHUTYallMi0,  BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TpPEOYIOIUl KOHTPMEp, KOPPEKTHPOBATH
OpUHMMaeMble pelIeHUs U JeHCTBUS, (OpMYyIHpOBaThb U OLCHUBATh PHUCKU U
HOCIIEACTBUS, (POPMUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynprare ocBoeHHUs MpOrpaMMbl MO MareMaTHKE Ha YPOBHE OCHOBHOTO
obOmero oOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
METaNpeAMETHbIE Pe3yNbTaThl, XapaKTepU3yoIIuecs OBJIaJIEHUEM YHUBEPCAaJIbHBIMU

MMO3HABAaTEJIbHBIMU JICUCTBUSIMH, YHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMH PETYIISITUBHBIMU 1€ CTBUSIMM.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHbIMU No3HaBaTeJIbHbIMH
JeHCTBUAMM:

yCTaHABJIMBAaTh  NPUYUHHO-CJICJACTBEHHbIE CBS3M B  XOJE€  YCBOCHHS
MaTEMaTUYECKOr0 MaTepHuana;

BBISABJIATh JCHUINUT JAHHBIX, HEOOXOIUMBIX JJISI PEIIEHUs IOCTaBJICHHOM
3a/1a4u;

C TIOMOIIBIO yUYWTENSl BHIOMpATh CIOCOO pEIIeHHS MaTeMaTUYeCKOW 3aJadu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

OPUMEHSATh W TPeoOpa3oBbIBaTh 3HAKM W CUMBOJBI B XOJAE PEIICHUS
MaTeMaTUYECKUX 3a/1a4;

YCTaHABJIMBATh UCKOMOE U JJAaHHOE MPH PEIICHUH MaTEMAaTHUECKOM 3a/1auu;



MOHUMAaTh W WHTEPHPETHPOBATH MHGOPMAIUIO PA3NTHYHBIX BUIOB U (opm
IPEACTABIICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4l rpaduueCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIIHOCTH (Tpadukwy,
IUarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Ui WUIIOCTpAllMd, WHTEpIpeTaIui,
apryMeHTalu.

OBinaseHne  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMU
AeCTBUSIMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3a]aY;

B3aMMOJICCTBOBATh M HAXOJIUTh OOIIHE CIIOCOOBI padOTHI; paboTaTh B TPYIIIIE:
HaxOJUTh 0O0Ilee pelleHHe W pa3peniaTth KOHPIUKTHI Ha OCHOBE COTJIACOBAHMS
no3uiMii ¥ yd4€Ta  HMHTEPECOB;  CiyliaTh  maptHépa;  GOpMyIHpOBAThH,
apryMEHTUPOBAaTh U OTCTAaUBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPH HAIUYUU PA3HBIX TOUYEK
3peHUus W pas3pemaTth KOH(JIUKTHI Ha OCHOBE yd€Ta HMHTEPECOB W MO3UIIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOK IMO3ULUHUK0 W KOOPAMHUPOBATH €€ C IMO3ULUSIMHU
napTHEPOB B COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIErO pelieHUs B COBMECTHOMU
NEATENbHOCTH;

BBITIOJTHSATH CBOIO 4YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOTO pe3yJibTara U
KOOPJIMHUPOBATH CBOU JICUCTBUS C APYTUMU YIEHAMHU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIUM MPOIYKT.

OBJ1ajieHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJSTUBHBIMU ACCTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh U CO3/JaBaTh AJTOPUTMbI [IJIsi PELICHUs] y4eOHBIX
MaTEMaTUYECKUX TPOoOIIeM;

IJIAHUPOBATh M OCYLIECTBIISITh JIESITENBHOCTh, HAMPABICHHYIO Ha PEIICHUE
3a71a4 UCCIIEIOBATEIBCKOIO XapaKTepa.

dbopMyIMpoBaTh W YACPKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
MOCJIEJ0BATEJIbHOCTh JCHCTBUIM;

OCYIIECTBISATH KOHTPOJb TI0 00pa3Ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBI;

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEATEIbHOCTH;

aJIcKBaTHO OIICHUBATh TMPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
ydeOHOM 3amaud, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTU €&
pelieHus;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJBIO
0OHapy>KeHHs OTKJIIOHEHUH U OTIUYMM OT 3TAJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIil pe3ynabTaT
NESTETLHOCTH, OMPEEATh MO3UTHUBHBIE M3MEHEHWS W HalpaBJICHHs, TPEOyromue
TajdbHEUIIeH paboThI;

PETYINPOBATH CIIOCOO BHIPAKEHHS IMOIIUH.



[IpenmeTHblE  pe3yJabTaTbl  OCBOEHHMS  MpPOrpaMMbl IO  MaTeMaTHKeE
IPEJICTaBIIEHbI MO TofaM OOy4YeHHUs B paMKax OTACJIbHBIX YYEOHBIX KypCOB: B 5—6
KJjlaccax — kypca «Marematuka», B 7-9 kinaccax — KypcoB «Anredpa», «[eomerpus»,
«BeposATHOCTb U CTAaTUCTHKA.



OEJIEPAJIBHAA PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTUE MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEW OOydaromuxcs C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBS3M MaTEeMAaTUKHU U OKPYKAOIIET0 MUPA;

* (popmupoBaHHe (QYHKIHOHAJIBHON MaTeMaTHYeCKONl TIpaMOTHOCTH: YMEHHS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX
3a/la4, HWHTEPIPETHUPOBATh IOJYYECHHBIE PE3YIbTaThl M OLIEHUWBaTh MX Ha
COOTBETCTBHE MPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMETpUYeCcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKO, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroi, a B
TECHOM KOHTaKT€ M B3aUMOJEHCTBHM. TaKkkKe B Kypce NMPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTATUCTUKHU.

N3ydenue apudmernyeckoro mMarepuajga HAUMHAETCA CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, NOJYYCHHBIX B HadaiabHOW wKoiie. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM M (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUW COYETAETCS C PA3BUTHEM BBIYMCIIUTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIIMM NpUEMaM NPUKHUIKH U OLEHKH PE3yJIbTaTOB
BbIUMCIICHUNA. 3ydeHue HaTypaJbHBIX YHCEN NpoAo/DKaeTcss B 6  Kiacce
3HAKOMCTBOM C HauaJbHbIMU MOHITUSIMU TEOPUU JACIIMMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano u3ydenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATan B OCBOCHHM APOOEil, KOraa MpOUCXOJIUT 3HAKOMCTBO C OCHOBHBIMU
UAesIMHU, MOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO AECATUUYHBIX IPOOEH, YTo 11e1eco00pa3Ho
C TOYKU 3pPEHUs JIOTUKU W3JI0KEHHS] YMCIOBOW JMHUM, KOTAa MpaBuiia JACUCTBUH C
JIECATUUYHBIMU APOOSIMH MOKHO OOOCHOBATh YXE€ W3BECTHBIMH aJITOPUTMaMHU
BBIMOJIHEHUS AEMCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JIE€CATUYHBIMU
ApOOSIMH PacHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3allMCH NIPU W3YUYEHUU JPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHECEH BTOpPOW 3Tam B M3YYCHHH JpoOeH, rae
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS U MpeoOpa3oBaHUs IpoOeil,
OCBOCHHME  HOBBIX  BBIYUCIMTENbHBIX  QJITOPUTMOB, OTTAYMBAHUE TEXHUKHU
BBIYMCIICHU, B TOM YKCJI€ 3HAUEHUI BBIPAXKEHU, COAEPKAIUX U OOBIKHOBEHHbIE, U



JeCSITUUHBIE ApOOU, YCTAHOBJICHHE CBS3EH MEXIy HUMH, PAaCCMOTPEHHUE MPHUEMOB
pelieHus 3a1a4d Ha qpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C ITOHITHEM
IIPOLICHTA.

OCO0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)K€ MOTYT PacCMaTpUBaTbCA B HECKOJIBKO 3TanoB. B 6 kiacce B
HaqyaJle U3y4eHHsI TeMbl «lloJ0KHUTENBHbIE U OTPULIATENIBHBIE YMCIIA» BBIAEIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCJIAaMUA W JIEUCTBUSMM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMA YHCIAMH
IIPOUCXOJUT HA OCHOBE COAEPKATEIBHOIO MOAXOAA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYaIIUXCS NPAKTHYECKH CO BCEMH OCHOBHBIMU IOHATHUSAMH
TEMbI, B TOM YHUCJE€ M C MpPaBUJIAMU 3HAKOB IPH BBIIOJIHEHHH ApU(PMETHUECKUX
nercTBuid. M3ydeHHWe palMOHAIbHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
MIPOJIOJKEHO B Kypce anreOpbl 7 Kiacca, YTO CTAHET CIEAYIOIIMM IPOXO0JIOM BCEX
OPUHLMIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JielieHHe TPYyAHOCTEH obierdaer
BOCIPUSATUE MaTepHalla, a paclpeiesieHHe BO BPEMEHU CHOCOOCTBYET IMPOYHOCTH
IpUOOpPETAEMBbIX HABBIKOB.

[Tpu oOyueHUM pElIEHUIO0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCA
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KiaccaxX, pacCMaTpUBAIOTCS 3aa4M CIIECTYHOLIUX
BUJOB: 3a/Jayd Ha JBWKEHHE, HA YacTd, Ha I[OKyNKd, Ha paboTy WU
ITPOM3BOJIUTEIIBHOCTh, Ha NPOLIEHTHI, Ha OTHOLIEHUS M Hponopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C NpUEMAMM pElIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MHGOpMAILMEN, IpencTaBlieHHO B (opme TadJuIl
WJIY JUArpamM.

B ®epepanbHoit pabodeidt mporpaMme MpeayCMOTpeHO (popMupoBaHUE
MPOIEIEBTUUECKUX aIreOpandeckux NpeacTaBieHnil. bykBa Kak CHMBOJI HEKOTOPOIO
4yucjaa B 3aBUCUMOCTH OT MaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA MIMPOKO HMCHOJB3yeTCS MPEXKIE BCEro s 3amucH OOLINX
YIBEpXKACHUA W TpeIokKeHUH, (opMyn, B YaCTHOCTHM JJIs  BbIUYKCICHUS
r€OMETPUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HamnpaBlieHHass Ha  pa3BUTHE OOpa3HOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOI'O
BOOOpa)KEHUS, H300pa3UTEIbHBIX YMEHHM. OTO BaXHBIH 3Tall B HU3YYECHUHU
F€OMETPUHU, KOTOPBIM OCYLIECTBISIETCS HAa HAISAHO-IIPAKTUYECKOM  YPOBHE,
ONMMpaeTcsd Ha HarsIAHO-00pa3HOe MbIIUIeHHe oOydJaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKOW JEATEIIBHOCTH, OIBITY, 3KCIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaroiuecss 3HAKOMSTCS C T€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpalUSIMH, ydarcid H300pakaTb UX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, pacCMaTpUBarOT MX IMpocTellne cBoiicTBa. B
MpOLECcCe U3yUeHUs! HarJsAHON T€OMETPUN 3HAHUs, TOJyYeHHbIe 00yUYalolMMHUCS B
Ha4yaJbHOM LIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe



CormacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4aeTcs WHTETPUPOBAHHBIN
npeaMer «MaTtemaTtuka», KOTOPBIA BKIIOYAeT apu(PMETHUECKUd MaTepual u
HATJSIAHYIO TEOMETPHIO, a TaKKe TPOTEIEBTUUCCKUE CBEACHHUS W3 aIreOphl,
AJIEMEHTHI JIOTUKH U Hadaja OMUCcaTeIbHOW CTaTUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—06 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTo roja o0yueHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

COJEP)XAHUE VUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUST)

S KJIACC

HarypajbHble 4nciia 1 HYJIb

HatypansHoe uwncno. Psa nHarypanbnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJMHATHOU (YMUCIIOBOI) MPsSIMOiA.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepauus Kak MpuMep
HETIO3HIMOHHON CHCTEMbI CUMCICHUS* . JleCATHIHAS CHCTEMa CUHCIICHISI.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPAaBHEHHUE HATYypaJbHBIX YHUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIEHNE HATypaJTbHbBIX YUCEN.

CnoxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJS MpPHU CJIOXEHUU. Brruntanue
Kak JieficTBHe, 0OpaTHOE CJIOKEHHIO. YMHOXEHHE HATypaJibHbIX YHCEN, CBOMCTBa
HYJIS U €IUHUIBI IPU YMHOXKEeHUU. JleneHne kak nercTBre, 00paTHOE YMHOXKEHHUIO.
KomnonenTsl  nelicTBuid, CBA3b  Mexay HumH. lIpoBepka  pe3yibraTa
apudmeTHyeckoro aedcTBus. llepemecTUTeNIbHOE W COUYETAaTENIbHOE CBOWCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXEHHUS, *pacrlpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIllUCH
CBOMCTB apu(METHUUECKUX JACHCTBUM.

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

CreneHb C HaTypaJlbHBIM IIOKa3aTelieM. 3aluCh 4YHWCIa B BHJE CYMMBbI
Pa3psIIHBIX CaracMbiX.

HucnoBoe BbIpakeHUE. BplYMCIieHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAOK  BBINOJIHEHUA  AeucTBUM.  Mcmonp3oBaHME  MpU  BBIUKMCIEHUAX
MEPEMECTUTEIBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHHUSI U YMHOXKEHMUS,
*pacnpenenuTeIbHOTO CBOMCTBA YMHOKEHHS ™.

Jpodu

[IpencraBienre o JOpobw Kak crmocobe 3alMch  YacTH  BEIWYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE W HenpaBuUibHBIE ApoOu. CMmenranHas Jpoob;
IpeACTaBJIeHUE CMEIIaHHOM ApoOM B BHUJIC HENPABWIHHOM JpoOM U BBIICIICHHE
[EeJOM YacTW 4ucia U3 HempaBWiIbHOU JpoOu. M3o0paxeHue apoOed ToukaMu Ha
qucaoBoil npsmoit. OcHoBHOE cBOMCTBO Apoou. *Cokparienue npooeit. [Ipuenenue

1
3)_IGCL u gajiec * *0003HAYEHBI TEMbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IUIAHE. Heaaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualia.



Apodu K HOBOMY 3HaMeHateno*. CpaBHeHuE 1po0eit.

CrnoxxeHre M BblYUTaHUE JpoOed. YMHOXKEHUE U JelieHue Apo0eil; B3auMHO-
obpatHble 1podu. *HaxokaeHne 4acTu 11eJ0r0 U IeJI0T0 0 €ro YacTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOU. M300pakeHne MeCATHYHBIX ApOoOeH TOUKaMMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE ECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JNECATUYHBIX ApOOeH™.

Pemenne TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3adauy  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUaHTOB™.
Hcnonbs3oBaHue MPHU pELIEHUU 3314 TAOJIUI U CXEM.

Pemenue 3amau, coaep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOpOCTb, BpEMSI, PACCTOSIHHE; 1I€HA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHNUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXIY €IUHUIIAMU
U3MEPEHUS KaXK10W BEJIMUUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, Mpsimasi,
OTPE30K, JIyd, yroJj, JOMaHas, MHOTOYTI'OJIbBHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIW, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnmuHa oTpe3ka, METPUUECKUE €IUHUIIBI JJTUHBI. J[JTMHAa JTOMaHOW, EepUMETP
MHOTOyTOJIbHUKA. 3MepeHre 1 MoCTpOeHKE YIioB C MOMOUIBIO0 TPAHCIOPTHUPA.

Harnsigueie mnpencraBieHuss o (Qurypax Ha TIJIOCKOCTH: MHOTOYTOJIbHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEeHCTBE PUTYp™.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KOH(MUTypanuii U3 4YacTed MPsMOM, OKPY>KHOCTH HA HEJIMHOBAHHOW M KJIIETYATOU
O6ymare*. VMcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHcCie (uUryp, m300pak€HHBIX Ha KJeT4yaTtod Oymare.
Enunuiibl n3mepeHus mioniaiam.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJbHBII
rapasuieenuIe, KyO, MHOTOTPAHHUKH. N3obpaxxenue MPOCTEUIIINX
MHOTOrpaHHUKOB. Pa3BépTkum kyba wu mnapawienenunena. CozmaHue MojeleH
MHOTOI'PaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.)™.

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

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BIpAKEHUS, MOPSIOK NEUCTBUI, UCIIOJIb30BaHUE CKOOOK. Vcnonb30Banue
IIPY BBIYHCIICHUSAX IIEPEMECTUTENIBHOIO U COYETATEIbHOIO CBOMCTB CIIOKEHUS U



YMHOXXEHHS,  *paclpelesUTeIbHOIO  CBOMCTBA  yMHOXKEHHS.*  OkpyrieHue
HATypaJIbHBIX YUCET.

Jlenutenu W KpaTHbIe YKclia; *HAUOOJIBIINI OOLIUI AeNUTEIh U HauMEHbIIee
oO1ee kpaTHoe. [lenMMocTh CyMMBI U pou3BeneHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U ymnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXACHUE YACTH OT
[EJIOr0 M LEeJoro mo ero d4actd. [IpoOHoe Ynciao Kak pe3ynbTar JAeleHUs.
[IpencraBnenne aecATUIHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npecTaBiIeHus] OOBIKHOBEHHOM NpoOu B BUJIE AecATUYHOU. JlecaTuuHbie apodu u
MeTpuuecKas cucrema mep. ApudMeTHUeCKre NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMH U JICCITUIHBIMHU IPOOSMHU.

OtHowieHue. JleneHue B JaHHOM OTHOUIEHMHM. *Macmra®*, mpomnopius.
IIpuMeHeHre nIpoNopLU NPY PEILIEHUH 3a/1a4.

[TonsiTne npoueHTa. BerauciieHne MpoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
OpOLEHTY. BrlpaxkeHne NpPOLEHTOB AECATHUUHBIMM ApodOsimu. Permenue 3amau Ha
IPOLIEHTHI. BripaXkeHne OTHOIEHUS BEIMYMH B IIPOLEHTAX.

ITost0:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble W OTpuLaTenbHble yMcna. Llenble uncna. *Moayns uucina,
reoMeTpuyeckas MHTepHperanus Monayisa uucia™. H3oOpaxeHue uucen Ha
KOOPJMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKHE JIEUCTBHS C TIOJOXXHUTEIbHBIMU H
OTPULIATEILHBIMU YUCIIAMU.

[IpsiMmoyroJyibHasi cucTeMa KOOpJAMHAT Ha IIOocKocTH. KoopauHaThl TOUKM Ha
IJIOCKOCTH, adciucca v opauHara. Iloctpoenue Touek U Guryp Ha KOOPAMHATHOU
MJIOCKOCTH.

BykBeHHBIe BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *BykBeHHBIE BBIPAKEHUS W UYHCIOBBIC
HOJICTAHOBKHU.* ByKBEHHbIE pPaBEHCTBA, HAXOXKJIEHHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEPUMETPA U TUIONIAN MPSAMOYTOJIbHUKA, KBaapara, *00béma
napajijiesienunena u Kkyoa*.

PemieHne TekCcTOBBIX 33124

Pemenne TekCcTOBBIX 3adady  apu(METUUYECKUM crocodboM. *Pemienue
JOTUYecKUX 3ajad. Pemienne 3aaad nepedOpoM BCeX BO3MOKHBIX BAPUAHTOB.™

Pemenue 3amau, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTEIBHOCTb,
BpeMsi, 00b€M paboThl. EQuHUIBI M3MepeHus: Macchbl, CTOMMOCTH; PaCCTOSHUA,
BpEMEHU, CKOPOCTU. CBs3b MEXKY €IMHULIAMHA U3MEPEHUS KaXK0i BEJIMYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHAIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; pPElIeHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOLEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocranieHue OyKBEHHBIX BBIPaXXEHHI 10 YCIOBHIO 3a4a4n™.

[IpencraBienne AaHHBIX C MOMOLIbI0 Tabnuu W guarpamm. CronOyarbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX IHArpamM.



Harasgnas reomerpust

Harnsguele npencrtaBieHuss o (uUrypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHK, YETBIPEXYTOJBHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacnoyioKeHHE JABYX HpPSIMbIX Ha IUIOCKOCTH, MapauielbHbIE
OpsMble, MEPHNEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHHUNA: MEXAYy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM; IJIMHA MapIIPyTa Ha KBAaJAPAaTHOM CETKE.

M3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHcHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYT'OJIBHBIN, IIPSAAMOYTOJIbHBIN, TYIOYT OJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJpaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
OymMare ¢ WCHOJb30BAHUEM LHMPKYJS, JHHEWKH, YroJbHUKA, TpaHCHIOpTUpa™.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe mowaan QUIYpHl;  €IUHUIIBI
u3Mepenus miomanu. [pubmmkénnoe namepenue miouaau Guryp, B TOM 4UCie Ha
KBajpaTHON ceTke.* IlpuOmmkE€HHOE H3MEpEeHHE UIMHBI OKPYKHOCTH, IUIOLIAId
Kpyra*.

*CumMeTpus: LIEHTpalibHasA, OceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsagnele MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢burypax:
napajienenunen, KyO, mOpu3Ma, NUpaMHUAa, KOHYC, MWJIMHIp, Map W cdepa.
N300paxxeHre npocTpaHCTBEHHbIX (Quryp. Ilpumepsl pa3BEPTOK MHOTrOrpaHHUKOB,
uuauHApa U konyca. CozmaHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIp.).

[Tonarue oOBEMa; eauHUIIBI U3MepeHus o00bEMa. OOBEM MNPSIMOYTOJIHLHOTO
napajienenuneaa, kyoa*.

IJTAHUAPYEMBIE TIPEJIMETHBIE PE3VJIbTATBI OCBOEHUSA TTPOT'PAMMBI
YUEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO 00OecreunBaTh JOCTHXKEHHE CIEAYIONIUX MPEIMETHBIX 00pa30BaTelIbHbBIX
pE3yIbTaTOB:

5 KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHpOBAaTbCSI B TOHIATHSX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATypPaJIbHBIMH YHCJIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMH JIPOOSMH.

CpaBHUBaTh W yHNOPSJOUMBATH HATypaJbHbIE YHWCJIa, CpaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIE JPOOH, ECITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOHM)  mpsMoll ¢
COOTBETCTBYIOIIIMM €H YHCJIOM U H300pa)kaTb HATypajbHbIE YMCJIa TOYKAMH Ha
KOOPJMHATHOM (YMCIOBOM) MPSIMOM.



BeimonasaTh  apudMeTHYECKUe JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEUILINX CITydasiX.

BBINOMHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUNCICHHIA.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3amauM apu(METUYECKHM CIIOCOOOM M C TOMOIIbIO
OpraHU30BAaHHOTO KOHEYHOIro Iepedopa BCeX BO3MOXHBIX BapuHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPaBJISAIOIIEH MOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOpPOCTbh, BpEMs1, paCCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD (ITPH HEOOXOAUMOCTH C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PEIICHUU
3azay.

[Tosib30BaThCs OCHOBHBIMM €MHULIAMHU U3MEPEHUS: LIEHBI, MACChl; PACCTOSHHUS,
BPEMEHH, CKOPOCTH; BBIpaXKaThb OJHM E€IUHUIBI BEIMYMHBI 4Yepe3 jnapyrue (mpu
HEOOXOMMOCTH C OIIOPOM Ha CIPaBOYHYIO HH(OPMALIHIO).

W3Bnekats uHMOpMaIuio, MPEACTABICHHYIO B Tabiuile, Ha CTOIO04YaTON
auarpamMme, UHTEPHpPETUPOBaTh IMPEICTABICHHBIE NAaHHBIE, HUCIOJb30BaTh JIaHHBIC
IIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonbp30BaThCA T€OMETPUUYECKUMH TMOHATUAMM: TOYKA, IpsiMasi, OTPE30K, JyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIOMMX (Qopmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, MTPU HEOOXOJMMOCTU IO BHU3YaJbHOM OMOpE,
CBA3aHHYIO C yIJlaMU: BEPILIKHA, CTOPOHA; C MHOTOYTOJIbHUKaMU: yToJj, BEpIIHHA,
CTOpPOHA, IMaroHaJIb; ¢ OKPY’KHOCTBIO: pauycC, TUaMeTp, LIEHTP.

N300paxkath W3y4YeHHBIE TeoMeTpuueckre (Urypbl Ha HEIWHOBAHHON W
KJIET4aTOM Oymare ¢ MOMOILBIO HUPKYJIS U JIMHEHKHU (TI0CIe COBMECTHOTO aHAJIM3a).

HaxonuTe MIMHBI OTPE3KOB HEMOCPENCTBEHHBIM H3MEPEHHEM C IOMOILBIO
JIMHEHKH, CTPOUTh OTPE3KM 3aJaHHOW [JIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa ISl UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAIA U IEPUMETPA.

Boluucnate mepuMmeTp M IUIONIAAb KBajapaTa, OPsIMOYTrOJIbHUKA, (QUryp,
COCTABJICHHBIX W3 MPSMOYIOJbHUKOB, B TOM 4HcCle (GUTYp, HU300paKEHHBIX Ha
KJIeT4yaTon Oymare.

[Tonb30BaThCSd OCHOBHBIMM METPUYECKMMHU EIUHUIAMU HW3MEpPEHUs JUIMHBI,
IUIOLIAAM; BbIpaXKaTh OJHU €IMHULIBI BEJIMYMHBI Yyepe3 Apyrue (Ipu He0OXOAUMOCTH
C OIOPOil Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3naBath mapajuienenunen, Ky0, HCHOJIB30BaTh  TEPMHHOJOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHHUsI Mapaljiesienumnesa, Kyoa.

Boeraucisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHbIM H3MEpPEeHUsM (C
OTIOpPOM HAa AJITOPUTM Yy4UEOHBIX JCHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
o0BEMma.



Pemiath HecCHOXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
NPAKTUYECKUX CUTYyalusiX (Ipu HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOHA).

6 KIIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBaTbCS B TOHATHSX M ONEPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMU, CBA3aHHBIMHM C PA3UYHBIMM BHJIAMH YHCET M CIOCOOAMHM HMX 3alluCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K APYTOH.

CpaBHUBaTh M YHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprudpMeTnyeckue 1eHCTBUS C HaTypaIbHBIMU U LEIbIMU YMCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JPOOSIMHU, MOTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YUCIIaMH.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUM, BBIMOJHATh IPUKUJIKY U OLICHKY
pe3yJibTaTa BBIYMCICHUH; BBINOIHATH MPEOOpa30BaHUsI YUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U M300pa)kaTh 4YKClia TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOJTYJIb
qucia.

CoOTHOCUTH TOYKH B MPSIMOYTOJIBHOW CHUCTEME KOOPAMHAT C KOOpPAMHATAMHU
3TOU TOYKH.

OkpyrasTh LeNble 4YKclia U JeCATHYHBbIE ApoOu (Mo oOpasily), HaXOAWTh
PUOTUKEHUS YHCEIL.

YucaoBbie 1 OyKBEeHHbIE BbIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSIX W ONEpUpPOBATH Ha ©0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3alUChI0 CTETNEHU YHUCIAa, HAXOJIWUTh KBajpaT U KyO
YuCaa, BBIYUCIATh 3HAUYEHUS TMPOCTEUIINX YHUCIOBBIX BBIPAKECHHH, COJEpIKALIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOpPOM Ha
aIrOPUTM MPABUJIIA), PACKIIAIBIBATh HATypaIbHbIE YMCIIA HA POCTHIE MHOXKHUTEIH.

*Tlonbp30BaThCs MAcIITAOOM™, COCTABIISITh TPOTIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHHUS YMCEI MPU 3aMKUCA MATEMATHYECKUX
BBIPDOKCHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPOXKECHHM,  OCYIIECTBIISS
HEO0OXOAMMBIC TOACTAHOBKM W TPeoOpa3oBaHus (C OTOPOM Ha alrOPUTM y4eOHBIX
JNEUCTBUIN).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPOTIOPIIMOHAJIBHOCTBIO BEJIMYHMH, MPOIIEHTAMM; pPEIlaTh TPU OCHOBHBIE 33/1aud Ha
JIpOOU U TPOLEHTHI.

Pemate 3amauum, cojepkalipe 3aBUCMMOCTH, CBS3BIBAIOUIUME BEJIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb;



POU3BOAUTENLHOCTh, BpeMsi, 00BEMaA paboThl, HCMIONB3yd apu(PMETHUECKUE
NEUCTBUS,  OLIEHKY, [PUKHUIKY; [OJb30BaTbCS  €IUHUIAMH  U3MEPEHUS
COOTBETCTBYIOILIUX BEJIMYMH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIn3a.

W3Bnekatp uH(pOpMalMIO, NPEICTaBICHHYI B TaOJMIAX, HAa JIMHEWHOM,
CTOJOYaTOW WM KpPYroBOM JAMarpaMMax, HHTEPIPETUPOBATh IPEICTABICHHBIE
JAHHBIE; UCMOJb30BATh JAHHBIE IIPHU PEIICHUH 3a/1a4.

[IpencraBiasaTs uHGOPMAIIMIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harnsanas reomerpust

[TpuBoauTH TpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOUMX (opMmy
M3YYEHHBIX T€OMETPUYECKHX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTyp, NpPUMEpPHI
PaBHBIX U1 CHMMETPUYHBIX (Uryp.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KjeryaTod Oymare M3ydyeHHbIE IUIOCKME TeoMeTpuueckue ¢Qurypel u
KOH(QUTYpalUU, CAMMETPUYHbBIE (PUTYPBHI.

HMeTh npeacTaBieHHE O TEOMETPUYECKHX MOHSITHSIX: PaBEHCTBO QUIYp,
CUMMETpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHH.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBI TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, ITOJIb30BATHCA NPU PELIEHWU 3a1ad IpagyCHOU MEpou
YIJIOB; pAclO3HABAaTh HA YEPTEXKAX OCTPBIN, MPAMOU, Pa3BEPHYTHIN U TYIION YTJIBI.

BbluuCiATh IMHY JIOMAHOWM, MEPUMETP MHOTOYTOJIbHHMKA, I0JIb30BAaThCS
€AMHUIIAMU U3MEPEHUs JJIMHBI, BBIPAXKATh OJHU €IMHMIIBI U3MEPEHHUS JITTMHBI Yepe3
ApyTHe.

Haxonuth, Ucnonb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXIY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaPaTHOU CETKE.

Bbruncnsate miuomaab  (Uryp, COCTaBIEHHBIX W3  IPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHre Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUTYpHI, TOCTpauBaHUE
70 MPSIMOYTOJIBHHMKA; TO0JIb30BATHCS OCHOBHBIMHU €IMHHMIIAMHU W3MEPEHMS IUIOIIAJIN;
BbIpaXaTh OJIHU €IMHUIBI U3MEPEHHUS IJIOUIaN Yyepe3 Apyrue (mpu HeoOXOAUMOCTH
C OIOPOI Ha CIIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOJENAX U HM300paXEHUAX NUPaAMHUIY, KOHYC, LMJIMHAP,
HCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, PeOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N300paxkarh Ha KJIeT4yaToM Oymare nMpsMOYroJIbHBIN MapajuieIenune.

Boruucisate 00bEM NpSIMOYTOJBHOTO Mapajuiesenuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHMIIAMHM U3MEpPEHUs 00bEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUs
00bEMa uepe3 Apyrue (C ormopoit Ha CIPaBOYHYIO HH(POPMAITHIO).

PemaTe HecHOXHBbIE 3a7aud Ha HAXOXXJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTYyaIUsIX (MIPU HEOOXOIUMOCTH C BU3YaJIbHOU OMOpOit).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Henn n3yyenus: yueOHOro Kypca



Anrebpa SIBISETCS OJHUM M3 OIOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0OecreynBaeT M3y4yeHUe IPYruX JUCLUUIUIMH, KaK €CTeCTBEHHOHAy4YHOIrO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOAOHKEHUST 00pa30BaHus
U B TOBCEJIHEBHOM XW3HU. Pa3zButre y 0Oyyaromuxcs HayYHbIX MPEACTaBICHHUN O
IPOUCXOKIECHUN
U CYIIHOCTH aJreOpanyeckux aOCTpakivii, crocobe OTpakKeHUs MaTeMaTH4eCKOu
HAyKOM SIBIEHUW U TPOIECCOB B MPUPOJE U OOIIECTBE, POIM MATEMaTUYECKOTO
MOJICIIUPOBAHUS B HAYYHOM TIO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHUS W KAYECTB MBINIJICHUS, HEOOXOIUMBIX JIJIsl alalTallid B
coBpeMeHHOM HH(poBoM obmecTBe. M3yuenne anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieuMBaeT  pa3BUTUE  yMEHUsS  HaAONIOJaTh,  CpPaBHHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTHUYHOCTU MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUSI U BBIBOJBI, (HOPMYJIUPOBATH
yrBepkeHus. OcBoeHue Kypca anreOpbl 00ecreyuBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUsT OOYYaIOIIMXCSl: OHU UCIHOJIb3YIOT JCAYKTUBHBIE M HWHIYKTUBHBIC
paccykJieHus, O0O0O0OIleHHe M KOHKPETH3aluio, aOCTparupoBaHHE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnojiaracT 3HAYUTENBHBIM OO0BEM  CaMOCTOSTEIBHOU
NESATEIPHOCTH  OOY4YalIIMXCA, TIOITOMY CaMOCTOATENbHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aledl JeITeIbHOCTHOTO IPUHIINIA
0o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIBbHO-METOANYECKUE IMHUU: «YUucna u
BBIUUCIICHUS»; «AJreOpandeckue BbIpAXEHUsD»; «YPABHEHUS U HEPABEHCTBAY;
«OyHkMm». Kaxxkaas u3 3TUX CoepKaTeIbHO-METOIMYECKUX JIMHUWA pa3BUBACTCA Ha
MPOTSKEHUU TPEX JIET U3YUYCHUsSI Kypca, €CTECTBEHHBIM O0pa3oM MEperuieTasich U
B3aUMOJICHCTBYSI C JPYTMMH €ro JMHUSMU. B xo1e u3yueHus: kypca oOyqaromumcs
NPUXOJIUTCS JIOTUYECKH PACCYKaTh, HCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 9TUM 11€71ec000pa3HO BKIIIOUHUTH B IPOTrPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielIbl MATEMAaTHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOMIUMKCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTEMaTU4YeCKOro  sA3bIKa. TakuMm  0o0Opa3oM, MOXKHO  yTBEpXKHIaTh, 4YTO
coJiepKaTeIbHOW W CTPYKTYPHOM OCOOEHHOCTHIO Kypca «Ayredpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapakTep.

Conepxxanue JmHUM «Yucma ©W  BBIYMCICHUSD) CIYKUAT OCHOBOWM  JIJIA
JNadbHEUIIero M3y4eHUsT MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYarommuXcs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIH30BAThCS AJITOPUTMaMHU, a
TaK)Xe MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJMMBIX JII MOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHSATHS O YKCJIE B OCHOBHOM IIIKOJIE CBA3aHO C PAllMOHATBHBIMU U
UppaIlMOHATBHBIMU YHUCIaMHU, (HOPMUPOBAHUEM MPEACTABICHUN O JCHCTBUTEIHLHOM
yucse. 3aBepIlIeHHE OCBOCHHS YMCIIOBOWM JIMHUM OTHECEHO K CTapilieMy 3BEHY
oO1ero o6pa3oBaHwsl.

Coneprkanue IByX alreOpandecKux JUHUN — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHS W HEPaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAFOIIMXCS
MaTeMaTUYeCKOro armapara, HEOOXOJAMMOTrO i pelieHUs 3ajad MaTeMaTHKH,
CMEXKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/lady. B OCHOBHOI mIKOJE



y4eOHBI MaTepuas TPYNIUPYETCs BOKPYT pallMOHAIbHBIX BhIpaKeHHd. Anredpa
JNEMOHCTPUPYET 3HAYEHUE MATEMATHKHU KaK A3bIKa JUIS IOCTPOEHUS MATEMaTUYECKUX
MOJIeJIel, ONMMCaHMs MPOLIECCOB U SBJIEHUH peajbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAMMOr0, B YAaCTHOCTH, JJII OCBOCHHS Kypca HMH(OPMATHKH, W OBJIAJCHUE
HaBbIKaMH JEAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHue CUMBOJBHBIX (HOpM
BHOCHUT CBOH crieun(UyecKuil BKJIaJ B Pa3BUTHUE BOOOpPaKEHUSs, CIIOCOOHOCTEH K
MaTeMaTHYE€CKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUECKOM JIMHUU HALEJEHO Ha IOJIyYeHHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKONW MOJAETH IJis
OMHCAaHUSI M HUCCIEJOBAHMUS Pa3HO-00pa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydeHne 3TOro marepuana CrocoOCTBYET Pa3BUTHIO Y OOYyYarOIIHUXCS
YMEHUS UCIIOJIB30BATh PA3jIMYHbIC BBIPA3UTEIbHBIE CPEJACTBA SI3bIKA MATEMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKIaJ B (OpPMUPOBAHUE
IPEICTABICHUN O POJIM MATEMATUKU B Pa3BUTHH LIMBUIIM3ALUU U KYJIBTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wH3ydaeTcs Y4EOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpOXKCHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DyHKIIUN.

VYyeOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO0 B TEUEHHE KaXXJO0ro rojia oOy4eHHs, BCEro 3a TPU rojaa
oOyuenus — He MeHee 306 yueOHBIX 4acoB.

COHEP)XAHUE YUYEBEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yuciaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OIHON (OPMBI 3aIUCU
npobeir Kk gpyroi. IloHaTme palMoHANBHOTO 4YHCJA, 3alUCh, CpPaBHEHUE,
yOOPSIOUYUBAHUE  pPAllMOHATIBHBIX  4YHcel.  ApudMeThyeckue  JeHUCTBUS  C
palMOHAILHBIMA YHUCJaMU. PelieHue 3aiad w3 peajbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

Crenenb C HaTypaJdbHBIM TIOKA3aTeleM: OMNpEIeNieHue, mnpeodpa3oBaHue
BBIPKCHHUI Ha OCHOBE OTPE/IETICHUS, 3aIUCh OOJIBIITUX YHUCE]T.

[IporieHThI, 3anMCh MPOLIEHTOB B BU/E IPOOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4M Ha MPOLEHTHI, PELHICHUE 33/1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JECIUMOCTH, PA3J0XKEHUE HAa  MHOXKUTEIHN
HaTypaJbHbIX YHCEII.

PeanbHbple  3aBUCMMOCTH, B TOM  4Yucle TipsMas W oOpaTHas
MPOMOPUAOHAIBHOCTH.

AuredpanyecKue BbIPpAKEeHUA

[IepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMeHHOM. JlomycTumeble



3HAYEHHs MepeMeHHbIX. [IpeacraBneHne 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUJE
dbopmybl. Beraucienus mo gpopmynam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHU, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHMsl CYMM M MPOM3BEICHUM, MpaBujia PACKPBITHS CKOOOK U
NPUBEICHUS TTOJIOOHBIX CIaraeMblIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOrowieHbl. CteneHb MHOrouseHa. CJoKeHUE, BbIYUTAHHUE,
YMHOKEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOIO YMHOKEHHS: KBAJAPAaT CyMMBI U
KBagpaT pasHocTd. DopMyna pa3HOCTH KBaapaToB. Pa3imokeHue MHOTOYIEHOB Ha
MHOKHUTEIIH.

YpaBHeHust

VYpaBHEeHHE, KOpPEHb YpaBHEHHs, TMpaBujia NpeoOpa3oBaHUs YpaBHEHHUS,
PaBHOCUIIBHOCTDh YPaBHEHU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
YPaBHEHUS, PEIICHUE JIUHENHBIX ypaBHEHU. COCTaBIEHUE YPaBHEHUN I10 YCIOBUIO
3a1aun. PenieHue TeKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

*JInHeHOe ypaBHEHHE C ABYMs IEPEMEHHBIME 1 ero rpaduk -. CucTeMa AByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI IIEpEMEHHBIMU. PemieHne cucreM ypaBHEHMI
Croco00M NoJCTaHOBKU. [IpuMepsl pelieHusl TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOYyHKIUU

Koopaunara Touku Ha npssMoi. YUMCnoBbIE TPOMEXKYTKU. PaccTossHre MEx)Iy
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsmoyronpHas cucremMa koopauHat, ocu OX m Oy. Abcuucca u opauHara
TOYKH Ha KOOPAWHATHOW MIIOCKOCTH. [Ipumepsl rpadukoB, 3aiaHHBIX (OpMySIaMu.
UreHue rpaMKoB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pyukiuu. ['paduk dynkuu. CoiictBa dyHkuuid. JIunelinas GpyHkims,
e¢ rpaduk. I'padpuk pynkumm Yy = kx + b. *I'paduueckoe peirenne TMHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KJIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopenb u3 uucia. *llonstue 00 wuppanvoHAIBLHOM YHCIIE.
JlecsiTuuabie TPUOIMKEHUST UPPAMOHATBHBIX dncen™. CBONCTBA apuPMETHICCKUX
KBaJPAaTHBIX KOPHEH M MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYHCIICHUAM. * J[eMiCTBUTEIbHBIC YUCTa™.

CrerneHb ¢ LEIbIM IMOKa3aTeNeM U €€ cBoricTBa. CTaHIapTHAS 3alKCh YNCTA.

AuredpanvyecKue BbIpAKeHUA

KBagpaTHbIil TpEXUIIEH; Pa3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  alreOpaudeckux  JpoOeil.
PannoHanbpHbie BhIpaXKEHUS U UX IPEOOpPa3OBAHKE.

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



YpaBHeHMS U HEpaBeHCTBA

KBagparHoe ypaBHeHue, opmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. *Teopema
Buera*. Pemmenue ypaBHeHUMN, CBOAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIMOHANIbHBIE YPaBHEHHUS.

*T'padmueckas MHTEpNIpETallMs YPaBHEHUN C IBYMS NIEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHHH ¢ JAByMs MepeMeHHbIMU™. Ilpumepbl perieHus: cucTtem
HEJIMHEWHBIX YPAaBHEHUN C IBYMsSI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKIUU

[Tonstue pynkuuu. OOIaCTh ONMpEAEICEHU U MHOKECTBO 3HAYEHUN (PYHKIUU.
CrniocoObl 3a1anus QPyHKITUH.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkmu mno e€ rpaduxy. IIpumeps
rpa@uKkoB QYHKIHM, OTPAKAIOIIUX PEATIbHBIE MPOIECCHI.

qDYHKHI/II/I, OIIMCBIBAIOIIHUC IIPSAMYIO H 06paTHy10 IMPOIIOPIHUOHAJIBHBIC

K
3aucuMocTH, uX rpaduki. Oymkmma Yy = X5, Y = X, Y = X, y= -

*T"padmueckoe pelieHrne ypaBHEHU U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucaa v BIYMCICHUA

PanmonaneHble 4Kcla, *HppalMOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JecATUYHbIE poOU. MHOXKECTBO JNEHCTBUTEIBHBIX YMCEN; NEHCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPIUHATHOU MPSIMOM.

CpaBHEHHE  JACHCTBUTENBHBIX 4HuCEN, apupMeTUYECKHe JACHCTBUS C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKpYKAIOIIEro MHpa, JIATEIBHOCTh IPOLIECCOB B
OKpPY’KarOILEM MUPE.

[Tpubnmx€HHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NMpuOImxeHus. OkpyrieHue
yucel. [Ipuknaka n oneHka pe3ynbTaTOB BIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHU, CBOISIIMXCA K KBaJIPaTHBIM.
bukBaapatHoe ypaBHeHue. *TIpuMepnl pernieHus ypaBHEHUN TPEThed W YETBEPTOU
CTeneHel pa3joKeHUeM Ha MHOXKUTEIN ™.

Pemenue qpoOHO-paliMOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aare0OpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEPEMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPaBHEHUM C ABYMs NEPEMEHHbIMU. PellieHue cucrem IByX ypaBHEHHUM,
OIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.



Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOW NEpeMEHHOM. Permienue cucrem
JIMHEHHBIX HEPABEHCTB C OJHOWM TmiepemMeHHOW. KBaaparHeie HepaBeHCTBa.
I'paduueckass wHTEprpeTanuss HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMs
MIEPEMEHHBIMU.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIITMHBI TapadO0JIbl, OCh CAMMETPHUH Mapa0oIb.

['paduku GbyHKITHI: y = kx, y = kx + b, y = X,
y = vx,y = SI/II/IX CBONCTBA.

YucioBblie MOCJI€10BATEILHOCTH U IIPOrPeCCUm

[loHATHE 4YMCITOBOM MOCIEIOBATEIIBHOCTH. 3aJaHuE MOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u popmysoit N-ro yieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbsl N-ro yiieHa
apu(pMETUIECKON U TEOMETPUUECKOUN MPOTPECcCuii, CyMMbI MEPBIX N YJICHOB.

*N300pakeHre 4WICHOB apU(PMETUYECKONM M TEeOMETPUUYECKOW MPOrpecCHii
TOYKAMHA Ha KOOPJWHATHOM IUIOCKOCTH. JIMHEHWHBIM M SKCIIOHCHUUAJIBHBIM POCT.
Cno>xHbl€ TPOLIEHTHI ™.

IIJTAHWAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOecCleurMBaTh JOCTHXKEHUE CICAYIOIMIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BreinonHaTh, couerass yCTHbIE W THCbMEHHBIE MPUEMBI, apudmeTnyeckue
JNEeNUCTBUS C pallMOHAIBHBIMU YUCIIaAMHU.

HaxoauTh 3HAUY€HUS YKCIOBBIX BBIPAKEHUN; MPUMEHSITh Pa3HOOOpa3HbIC
CrocOObl U TMPUEMBI BBIYUCICHUS] 3HAUYEHUW NPOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH.

[lepexomuth OoT omHOW (PopMBI 3amwicu 4YMcen K Jpyrou (mpeodpa3oBbIBATh
JECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHUHYIO ApoOb). CpaBHUBATH H
YHOPSIAOYUBATH PAllMOHATILHBIE YUCIA.

OKpyrJsTh Ynca.

BBINMOMHATh TPUKHUAKY U OLIEHKY Pe3yjbTaTa BBIYMCICHUH, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKECHUI.

BrInmonHaATh JEUCTBUS CO CTENEHSMH C HaTypaJlbHBIMU TOKazaTelasiMu (C
OTIOPOM Ha CIPABOYHYIO0 HUH(POPMAITHUIO).

[IpuMeHSTh MPU3HAKKU JCIIUMOCTH, Pa3JI0KeHHE HA MHOXKUTEJIM HATypabHbBIX



quced.

Pemate mpocreiime MNpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOUIEHUEM  BEJIMYMH, NPOMOPLIMOHATBHOCTEIO ~ BEJIMYMH,  HPOLEHTaMU;
MHTEPIIPETUPOBATh PE3YJIBTATHI PEHICHUS 337a4 C YYETOM OTPAHUUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pacCMaTPUBAEMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anre0pandecKo TEPMUHOIOTHEN U CHMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIP@XEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoIonHATE MpeoOpa3oBaHus LEJIOr0 BBIPAXKEHUSI B MHOTOYJIEH MPUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKpPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOUJIEH, IPUMEHATH (DOPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIPaBOYHYIO MH(POPMAIIUIO).

OCyIIeCTBIIATh Pa3JIOKEHUE MHOIOYICHOB HAa MHOXUTEIM C IIOMOIIBIO
BBIHECEHMSI 3a CKOOKHM OOILEro MHOXWTENSI, TPYNIUPOBKU CJIaraéMbIX, IPUMEHEHUS
(GopMys COKpAIIEHHOTO YMHOXKEHHUSI (C OMOPOH Ha CIIPaBOYHYIO HHPOPMALIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB I PEIICHUs Pa3IMyYHbIX 3a/1a4 U3
MaTEMAaTUKH, CMEKHBIX IIPEMETOB, U3 PEATBHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIBHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl HAa CITPaBOYHYIO HH(POPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pewlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHSSA IPaBUIIA
Iepexo/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCHIILHOMY eMy. [IpoBepATs, sBiIAeTCS 1
YHUCJIO KOPHEM YPaBHEHHS.

WmeTs mpencraBieHHe O rpapUuecKUMX METOAax MpH PELICHUH JIMHEWHBIX
YPaBHEHUW U UX CUCTEM.

[TonbGupare mnpuMepsl Map YKCEN, SBISIOUUXCA pPELIEHUEM JMHEHHOro
YPaBHEHUS C IBYMsI [IEPEMEHHBIMU.

CTpouTh B KOOpIAMHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHUS C JBYMs
HePEMEHHBIMHU; MOJIb3YACh IpapUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHMUS.

PemaTe cucteMbl ABYX JMHEHHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMH, B TOM
yucie rpapuyecku (C ormopoi Ha aNropuT™M y4eOHbBIX 1€UCTBUI).

CocTaBnsTh (1MOCie COBMECTHOTO aHANM3a) M pellaTh JUHEHHOE ypaBHEHHE
WM CUCTEMY JIMHEMHBIX YPAaBHEHHMU IO YCIOBHUIO 3a/a4M, MHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3a]1a4M MTOJTYYEHHBIA PE3YJIbTAaT.

Koopaunarel u rpaguxu. @yHKuuu

N3o0pakath Ha KOOPAMHATHON MPSMOM TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, UHTEPBAJIbl; 3allCHIBATh YHCIIOBBIE NMPOMEKYTKH HA
anreOpandeckoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TPaPUKH TUHEHHBIX QyHKIKH. CTpouTs rpaduk GyHkimu y = KX + b,

OnucelBaTh C MOMOLIBIO (YHKIUH M3BECTHbIE 3aBUCUMOCTH  MEXIY
BeIMYMHAMU (IO aJIrOpPUTMY Y4eOHBIX JEHCTBUII): CKOPOCTh, BpEMSs, PacCTOSHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIILHOCTD, BpeMs, 00BEM PabOTHI.
HaxoauTe 3HaueHUe yHKIIUHU 110 3HAUCHHIO €€ apryMeHTa.
[Tonumaths rpaduuecKkuii croco® MpeaCcTaBlICHUS M aHalIn3a HHGOpPMAaIlUH,
U3BJICKATh U MHTEPIIPETUPOBATHh HHPOpMAIHIO 13 Ipad)UKOB PEATHbHBIX ITPOIIECCOB U
3aBHCHUMOCTECH.

8 KUIACC

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuCceN I CpaBHEHMS, OKPYIJICHUS U BBIUMCICHUHN; M300pakaTh IACHCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPJAWHATHOW MPSAMOM.

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd MpPU HEOOXOJMMOCTH KaJbKYJSTOP; BBIIOJHATH
npocreiime mnpeoOpa3oBaHUs BBIPAXKEHUH, COAEp)KaIUX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucHl OOJBIIMX U MajbIX YHCEN C MOMOUIBIO JAECATUYHBIX
npoOeit u creneHelt yucna 10.

AuiredOpanvyecKue BbIPpaKEHUA

[IpyMeHATE NOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATh
npeoOpa3oBaHusl BBIPAKEHUM, COJEP)KALIMX CTENEHUW C LEJIbIM IoKa3aTesleM (C
UCIOJIb30BaHUEM CIIPABOYHON UHPOPMAIIIH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NPeoOpa3oBaHUsl pPALMOHAIBHBIX
BBIPOKEHUI HA OCHOBE MPaBWJI JEHCTBUN HAJ MHOTOYJICHAMHU M anreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pELICHUs Pa3IMYHBIX 3a/1ad U3
MAaTEMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
nH(poOpManuu) U palMOHANbHBIE YPAaBHEHMs, CBOMSIIMECS K HUM, CHUCTEMBI IBYX
YPaBHEHUH C ABYMS [IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE HUCCIENOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHUCJIE€ C MPUMEHEHUEM IrpaduuecKUX MpecTaBIeHUN (yCTaHABINBATh, UMEET JIU
YpPaBHEHUE WM CUCTEMa YPAaBHEHHMI pELIEHUs, €CIIM MUMEET, TO CKOJBKO, W Mp.) C
OTIOPO Ha aTOPUTM YUEOHBIX ACHUCTBUM.

[lepexomuTh OT cioBecHON (OPMYIMPOBKH 3amadu K e€ anreOpandeckoi
MOJEIN C TIIOMOIIBIO COCTAaBJIECHUA YPABHEHUS WJIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN PE3yNbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CHUCTEMBI; laBaTh IPaPpUUIECKYIO
WJUTFOCTPALMIO MHOKECTBA PELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

OnepupoBarh Ha 0a30BOM ypOBHE (YHKUMOHAIbHBIE TOHATUS M S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMpPENENsATh 3HAaueHUE (PYHKIUMU IO



3HAYEHHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.
N 2 3
Crpouth rpaduky dyeMeHTapHbIX QyHKIMA BHAa , Y = X5, Y = X7, Y =+/x ,

k o o .
Y= =, ONHUCBHIBaTh CBOMCTBa uYHCIOBOW ¢yHKIMU 1o e€ rpaduky (mpu
X

HEO0OXOIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yucsia ¥ BbIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHBIE W THCHbMEHHBIE IPUEMBI, BBINOJHATh BBIYMCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

HaxoauTe 3HaYeHUs CTENIEHEN C LEIbIMU [10KA3aTeIIIMU U KOPHEH; BBIYUCIIATD
3HAYEHHS YUCIIOBBIX BBIPAKECHU.

OKpyrasiTe JNEUCTBUTENBHBIE YHCIA, BBINOIHATh IPUKUAKY pPE3YJIbTaTa
BBIYMCIICHUN, OLICHKY YHCIJIOBBIX BBIPAKCHMIA.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHENHBIE U KBAapaTHbIE YPABHEHUS, YPABHEHUS, CBOSIINECS K HUM,
MpoCTENIINe JPOOHO-PALIMOHAIBHBIE YPABHEHHUSL.

Pemate mpocTtermme CHCTEMBI JABYX JIMHEHMHBIX YPABHEHHU C JIBYMS
IIEPEMEHHBIMU M CHCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJHO YpPaBHEHUE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaJIbHOU orope).

Pemars mnpocTeilliye TEKCTOBBIE 3a/Jayd  anreOpanyeckuM Ccrnocodom ¢
IIOMOIIIBIO COCTABJICHHUS YPAaBHEHUS WIM CHCTEMBI JBYX YPaBHEHUH C JBYMs
[IEPEMEHHBIMM.

[IpoBOANTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CHCTEM YpPaBHEHUMU, B
TOM YHUCJIE C MPUMEHEHUEM IpaduuecKUX MpeIcTaBIeHUN (yCTaHABINBATh, UMEET JIU
YPaBHEHHUE WIHM CUCTEMA YPABHEHUM PELICHHUs, €CJIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pELIEHNE HEPAaBEHCTB HAa YHCIIOBOM NPSAMOM, 3allMCHIBaTh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemats cucteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUHN PA3JIMYHBIX 33]1a4.

DyHKIUU

Pacno3naBath (yHKUMHM H3y4eHHBIX BHUJOB. lloka3piBaTh CXEMaTUYECKU
pacroyoKeHue Ha KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHKIwmiA Buma: Yy = KX,

k .
y=kx+b, ,y=at+bx+c,y=x,y = Vx, V= ~ B 3aBHCHMOCTH OT 3HAYCHMUIi

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAaJIpPaTUUHBIX (DYHKIIHUA,
OTHCHIBATh CBOWCTBA KBAIPAaTHUHBIX (DYHKIUH MO UX rpadukam.

Pacno3naBaTh KBagpaTuuHyr0 (QyHKIUIO 1O (GopMyse, TPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON XU3HU, PU3UKH, TEOMETPHUH.



YucsioBble MOCTEA0BATEILHOCTH M IPOTPeCCHH

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TPU Pa3HBIX
croco0ax 3aaHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAaHHEM (QopMyldl N-TO  4iIeHa
apu(pMeTUYECKON M TeOMETPUYECKON MPOrpeccuil, CyMMBbI NEPBBIX N 4I€HOB (C
OIIOPOM Ha CIIPaBOYHYIO MH(POPMALIHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCIOBBIMHU I1OCIIEOBATEIBHOCTSMH, B TOM
qHCcle 3aaud U3 PeajbHON XU3HU (C UCMOJb30BAHHUEM KaJbKYJSATOpa, HU(POBBIX
TEXHOJIOTHUH).

OEJEPAJIBHAS PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA
«'’EOMETPUS». 7-9 KIIACCHI
Hesan u3yuyeHus y4e0HOro Kypca

OOmme nenu wuzydeHus: ydyeOHOro kypca «l'eomeTpusi» mpencTaBieHbl B
ITOOIT OOO. OHM 3aKITIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA YpOKaX I'€OMETPUH
oOyyaroluicss y4UTCS NPOBOAUTH  JOKA3aTEJIbHBIE PACCyKICHHUsS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBAThb HMCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKICHHUS «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (POpMyJIMpoBaTh OOpaTHBIE yTBEpKIEHUS. B o0yueHuu
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCIHUTATEIbHOE 3HAUYEHHE H3yUYEHHUS
r€OMETPUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MaTEMaTUUYECKO IIKOJIE.

Bropoii 1enpr0 u3ydeHUsT TE€OMETPUU SBIISIETCS HCIOJB30BAHUE €€ Kak
MHCTPYMEHTA MPU PEIIEHWH KaK MaTeMaTHYEeCKUMX, TaK M MPAKTUYECKUX 3a/ad,
BCTPEYAOUIMXCSI B PEaJbHOM  KM3HU. OTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIINTEIbHAS JIMHUS B HM3YyYEHWH T€OMETpPUM B IIKoJe. JIJIsi 3TOro yduresnro
peKoMeHayeTcsl — moAOupaTh — 3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TEM, YUYUTh OOYYaIOIIUXCS CTPOUTh MaTEeMaTHUYECKHE MOJIEIH
peaJIbHbIX  JKM3HEHHBIX CHUTYyallMi{, TPOBOAUTH BBIUMCIEHHUS U  OLICHUBATH
aJIeKBAaTHOCTh IOJIy4eHHOro pesynbrara. KpaiiHe BakKHO NOMYEPKUBATH CBS3U
Tr€OMETPUU C JIPYTMMU MpeAMETaMH, MOTHUBHUPOBATH HCIOJb30BaTh OIMpPEAESICHUs
r€OMETPUYECKUX (PUTYpP U TOHSATUH, JTEMOHCTPUPOBATH MPUMEHEHUE MOJYyYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKO BUJIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcoOTHOIIEHUs», «Meton koopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcs Y4EOHBIM Kypc
«I"'eoMeTpus», KOTOPBI BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENbI COIEPHKAHUSA:
«"'eomerpuueckue ¢Gurypel U HUX CBOWCTBa», «M3MepeHHe reoMeTpruyecKux
BEIIMYMH», a Takxke «JlekapToBbl -KOOpPAMHATBI Ha IIJIOCKOCTW», «BeKTopbl»,
«JIBmxenust mockoctu» u «IIpeodpazoBanust mogo0us.

VY4eOHbIil TUIaH npeaycMaTpUBaeT U3yuyeHUE reoOMeTpUH Ha 0a30BOM YPOBHE,
UCXOs M3 He MeHee 68 yueOHBIX 4YacoB B yuyeOHOM Trojay, BCEro 3a TpU roja



00yueHus — He MeHee 204 yacos.

COAEPXAHUE YUYEBHOI'O KYPCA «'EOMETPUSA» (IIO0 TOJAM
OBYYEHUA)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, Jyd. Yoy Buabl
yriioB. BeprukaneHble UM CMexHbIE yriael. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

*CumMerpuunble  (Gurypsl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETPUH™',
IIpuMepsl CHMMETPUHN B OKPY’KAOIIEM MUPE.

*(OCHOBHBIE [TOCTPOEHUSI C TOMOUIBIO IUPKYJIIS U TUHEHKU ™,

TpeyronbHuk.  BwicoTa,  Meauana,  OuccekTpuca, HUX  CBOMWCTBA.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroiabHUKa.

CBoiicTBa U NMPU3HAKK PAaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoMCTBa M NIPU3HAKK NapaJUIEIbHBIX NpsAMbIX. CyMMa yIiIOB TPEYroOJIbHUKA.
Breninue yriel TpeyroibHUKa.

[IpssMOyTrONIBHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl MPSAMOYTOJBHOTO
TPEYTOJIbHUKA, MPOBENEHHON K ruroTeHys3e. [Ipr3Haku paBeHCTBa IPSAMOYTOJIBHBIX
TPEYrOJILHUKOB. [IpSIMOYTOJIBHBINA TPEYTOIBHUK ¢ YoM B 30°,

HepaBencTBa B reoMeTpuu: *HEPaBEHCTBO TPEYTrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJIbLIEM YIJie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISAp ¥ HAKJIOHHAS.

*T'eomeTprueckoe MeCTO Touek.* buccekTpuca yria W CEpeIUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOpJa U JIHAMETpP, HUX CBOIcTBAa. B3aummHoe
pacmoJIOKEHUE OKPYXKHOCTH M TpsiMoil. KacarenbHast M cekymias K OKPYKHOCTH.
OKpyXHOCTb, BNHCaHHas B Yyroj. BnucaHHas u oONMCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapannenorpamm, €ro npu3HAKd U CBOMCTBA. YacTHbIE
clyyad TapauiesiorpaMMoB (MpsIMOYTOJIbHUK, POMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWICTBA M MPHU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

*Metoa yaBoeHUs MeuaHbl. [[eHTpanbHas cuMMeTpus.

Teopema dasnieca u TeopeMa 0 MPONMOPIUUOHAIBHBIX OTpe3kax. CpeaHne TUHUU
TpEyroJibHUKa U Tpaneuuu. LIeHTp Macc TpeyrojibHuKa.

[Togobue TpeyrompHukoB, Kod(pduimeHt mnomodus. IlpuszHaku momOOUs
TpeyroJbHUKOB™. [I[puMeHeHne mogo0us mpyu peuieHuy MPaKTUIECKUX 3a/1ad.

CpoiictBa mmiomianelr reoMmerpudeckux ¢uryp. Dopmynsl mmas  TUIOMIAAH

3
3)_IGCL u gajiec * * 0003HAYEHBI TEMbI, U3YUCHHUC KOTOPLIX HPOBOJAUTCSA B O3HAKOMUTECIIbHOM IIJIaHE. Henaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM Hn3y4aeMoro mMmarepuaja.



TPEYroJIbHUKA, TapajuieiorpaMma, pomba u Ttpamenuu. OTHOIICHHWE TUIOIIAIeH
mOoJ00HBIX (UTYP.

Brluncnenne miomanei TpEyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mnpu pemeHun
NPAaKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpruyecKkne (PyHKIMHN YTIIOB
B 30°, 45° u 60°.

BrnincanHble ¥ LIEHTpaIbHBIC YTIIbI, YTOJ MEXAY KaCcaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOuCaHHbIE M ONUCAHHBIE YETHIPEXYTOJIbHUKH.
B3anMHoe pacronoxenue AByXx OkpyxHocTei. Kacanme okpyxkroctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KkocuHyc, Ttanrenc ymioB or 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHHUS.

Pemenue TpeyroasHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CUHYCOB. Penienue
IPAKTUYECKUX 3a]a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue nopo6us. [logodre cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 Ipon3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUM OTPEZKOB
CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnumHa  (MOIynb) — BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
IPOTHBOITIOJIOKHO HANPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallid HajJ BeKTopamu. PasinokeHue BekTopa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopnuuatel BekTopa. CKallsipHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSAMON™ U OKPYKHOCTHU
B KOOpAMHATaX, MEpeceyeHUe OKPYKHOCTEH M MpsAMbIX. MeToJ KOOpIHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOBHUKH. [[nMHa okpyxHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIECHHE JUIMH Jyr OKpyXHocTeil. Ilnomanes Kpyra, cekropa,
CErMeHTa.

*JIBUKEHUS! TIOCKOCTH M BHYTPEHHUE CHUMMETpUH (uryp (seMeHTapHbIe
npencrasiienus). [lapamnensublii nepenoc. [ToBopot™.

INTAHUPYEMBIE IIPE/IMETHBIE PE3VJIbTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUS» (TTO
I'OIAM OBYYEHHA)

OcBoenue yueOHOro kypca «['eomeTpus» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsl JIOJDKHO OOECHeUMBaTh JOCTIDKCHHUE CIEAYIOMINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:



7 KIIACC

Pacno3naBaTh u3y4eHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrnoJiokeHue, M300paxaTh T€OMETPUYECKUE (QUTYpPHI; BBINOIHATh YEPTEKU IO
YCIOBHIO 3a/1aun. M3MepATh JTWHENHBIE W YIJOBbIC BEJIWYMHBI. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKHW3HHU, Pa3MEpPOB NPUPOAHBIX OOBEKTOB. Paznnuarh pasmepbl 3THX
O0OBEKTOB 10 NOPSAJIKY BETUYUHBI.

CrpouTh YepTeXHM K TIE€OMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIOPBI: HABOSIIUE BOMPOCHI U/UIIK aIrOpUTMa YUEOHBIX TEUCTBUIN).

[lonp30BaThCd NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
PU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOIBLHUKOB MPU PEILICHUH 3a]1a4.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJMaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B
pPELICHMM TE€OMETPUYECKUX 3a7ad (C HCIOJb30BAHUEM 3PUTEIBHON HarsiJHOCTH
1/uny BepOAIbHOM OMOPBI).

Onpenensate napauiedbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSMOM O TOYEK IPYTOU MPSAMOM.

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAYEHHSI YTJIOB
B T€OMETPUYECKUX 3a7adyax C HCIOJb30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX IpU IEPECEUCHUU JABYX
[apaJuIeJIbHBIX MPSAMBIX CEKyILIeHW. Pemars mpakTUdecKue 3aladyd Ha HAXOXKICHUE
YTJIIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl M JIHAMETpa
OKPYHOCTH, IMOJIb30BATHCS UX CBOMCTBAMH. Y METh INPUMEHSTh 3TU CBOMCTBA IIPU
peleHnu 3aaa4.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LIEHTP OMHUCAHHOM OKpY>KHOCTH. OneprpoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTroJbHUKA MEPECEKAOTCS B OJTHOM TOYKE, U O TOM, YTO
CEpPEANHHBIE NEPIEHANKYJIAPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OAHOU
TOYKE.

OpueHTupOBaTbCA B TMOHATUAX © ONEpPUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPY)KHOCTH, TeOpeMa O MEPHEHAUKYISPHOCTH KacaTelbHOM U
panuyca, IpOBEAEHHOTO K TOUKE KaCAHUS.

HMMeTs mpencraBiaeHue O MNPOCTEHIIMX T€OMETPUUECKHMX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAMTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHMS C IOMOIIBIO LIUPKYJIS U
JINHENKU.



8 KUIIACC

PacniosHaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

OpHEHTHPOBATHCS B MOHSATHH — TOYKHM IEPECEYEHUS MEIHAH TPEYroJibHUKa
(eHTpa Macc) B pelieHuu 3aad.

BnaneTs nmoHsATHEM CpEAHEN JTMHUM TPEYrOJbHUKA U TPAaleH, IPUMEHSITh UX
CBOKCTBA IIPU PEUICHNUH NPOCTEUIINX I'€OMETPUYECKUX 3a1ay. ViMeTs npeacraBieHue
o Tteopeme dDaneca u TeopeMe O NPONOPUUMOHAIBHBIX OTpE3KaX, MPUMEHATh UX I
pELIeHHs] MPAKTUYECKUX 3a]1a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIISITHOCTB).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJIbHUKOB B PEIICHUH HECIO0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHs TEOMETPUYECKUX U
OPAKTUYECKUX 3a/]a4.

Brmagete DOHATHMSAMM CHUHyCca, KOCHMHYCa W TaHI€HCa OCTPOro yrjia
OPSIMOYT'OJIBHOTO TpeyrosbHUKa. [I0ap30BaThCcsl ATUMU TMOHATUSAMH I PEILEHUS
NPAaKTHYECKUX 3a7a4 (Ipu HEOOXOANMMOCTHU C OIIOPOM Ha aIrOPUTM IPABUIIA).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIIAJb TPEYTrOJAbHUKA M IUIOWAAM MHOTOYTOJbHBIX (DUryp
(monB3ysCh, I1e HEOOXOAUMO, KANbKYJIATOPOM). [IpUMEHsATh NolydeHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

Brnagets MNOHATUSMU BIMCAHHOTO M IEHTPAJIBHOTO yIria, HCHOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX YTJaX, yriax MEXIy XOpJaMHu (CEKYIIMMH) U YIJIE MEXIY
KacaTeJIbHOM M XOPI0H NPH PELICHUH NPOCTENIINX FEOMETPUYECKUX 3a/1a4.

Bianete NOHATHEM OINKMCAHHOTO YETBHIPEXYTOJIbHHUKA, NPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PELIEHUU IPOCTENIINX 3a1a4.

[IpuMeHsATh NOJIy4eHHBIE 3HAHMS HA IMPAKTHKE — CTPOUTH MAaTEMaTHYECKUE
MOJIENIN JIUIS 3a]1a4 PEAIIbHOW KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
OpUMEHEHWEM ToJ0o0us U TPUTOHOMETpUM (IOJIB3YSACh, TlE€ HEO0OXOIUMO,
KAJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPBIX VYIJOB, HAXOAUTh C HX
HNOMOIIbIO PA3JIMYHBIE AJIEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pelIeHne
IPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxomuTe (C TOMOIIBIO KaTbKYISITOPA) ATHHBI U
YTJIBI 7151 HeTAOJMMYHBIX 3HAYCHUH.

[Tome30BaThest opMyaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM I HAaXOXXICHHSI COOTHOIIEHUH MEXAy TPUTOHOMETPHUSCKUMU
BEJIMYMHAMHU (C ONIOPOH Ha CIPAaBOYHYIO MH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKISHUS Pa3IHMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA ((PEIICHHE TPEYTOJIbHUKOBY), TMPUMEHATh WX TpH
pEIICHNN TPOCTEUIINX T€OMETPUUECKUX 3ajau.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX ¢uryp. Ilomb3oBaThCcsi CBOMCTBaMU MMOAO0US TPOU3ZBOJIBHBIX (PUTYD,



YMETh BBIUHUCIATH JUIMHBI M HAXOAWTH YIJIBI Y TOMOOHBIX Guryp (10 aaroputMmy
y4ueOHbIX JneicTBuil). [IpuMeHsATH CBOMCTBa MOAOOMS B MPAKTUYECKUX 3ajayax.
YMeTb NPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIIEM MUDE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YyalIbHOW OTMOpE) O MPOU3BEACHUN OTPE3KOB
XOp/I, O IPOU3BEICHUH OTPE3KOB CEKYIINX, O KBaAPaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMAaTh WX TEOMETPUYECKUNA U (PU3MUECKUI
CMBIC]I, MPUMEHSITh HX B PEUICHUU TEOMETPUUECKMX U (PU3NYECKHX 3ajad.
IIprMeHATh CKansIpHOE NPOU3BEACHUE BEKTOPOB ISl HAXOKIACHHUSI UIMH U YIJIOB.

[lonp30BaThCA METOAOM KOOPAMHAT HA IUNIOCKOCTH, IPUMEHATH €r0 B PEIICHUU
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a7a4.

Bianerp NMOHATHAMHM TPABWIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBl JTyTH OKPY’KHOCTM M PaJWaHHOW MEpbI YIVIA, YMETb BBIYMCIATH IUIOIIAJb
Kpyra M ero yacrteil (c omopoil Ha copaBouHyr HHpopManuwoo). IIpuMeHsTH
IIOJIy4YEHHbIC YMEHUS B IPAKTUYECKUX 33/1a4ax.

Haxonute ocu (WM UEHTPHI) CUMMETpUHM (UTyp, TPUMEHSTh JBHKCHUS
IIJIOCKOCTH B IPOCTEUIINX CIydasiX.

[IpUMeHATh TOJIyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHYECKUE
MOJEJIH IS 3a/1a4 PEAIbHOU KU3HU U NPOBOJAUTH COOTBETCTBYIOIIUE BBIYUCIICHUSA C
OPUMEHEHUEM TMOAO00US M TPUTOHOMETpUYECKUX (yHKUMN (MONb3ysAch, TIe
HEOO0XOIMMO, KaJIbKYJIATOPOM).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

esu ndyuyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE€ OOJIBIIYI0 3HAYMMOCTh, KaK C TOYKU 3PEHUS] MPAKTUUECKUX MPUIOKEHHUH, TaK U
UX poiau B oOpa3oBaHuu. Kaxaplil uergoBEeK MOCTOSHHO NPUHUMAET pEIICHHs Ha
OCHOBE MMEIOIUXCSI y HEr0 JaHHbIX. A i1 0OOCHOBAHHOTO MPHUHSTHUS PELICHUS B
YCIIOBHSIX HEIOCTAaTKa WM U30bITKA MHPOPMALIMK HEOOXOIMMO B TOM YHUCJIE XOPOILIO
c(hOpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOyYalOMIUXCSI, B TOM YHCIE
obOyuatomuxcst ¢ 3I1P, dbyHKIIMOHAIBHYIO TPAaMOTHOCTb, BKJIIOUYAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOW COCTABISAIOLIEH YMEHME BOCIPHUHUMATh U KPUTUYECKHU
aHaIM3MpOBaTh MH(GOPMAIUIO, MPEACTABICHHYIO B Pa3iu4HbIX (opmax, MOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX peajbHBIX TPOIECCOB M  3aBUCUMOCTEH,
MPOU3BOJIUTH TPOCTEHIINE BEPOSITHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
IpUHLMIIAMU cOOpa, aHallM3a U MPEACTABICHUS JaHHBIX U3 Pa3ndHbIX chep KU3HU
o0I11ecTBa ¥ TOCyAapCTBa MPUOOIIAeT 00yJaroNUXCsi K OOIIECTBEHHBIM HHTEPECaM.

B crpykrype mporpamMMmbl y4eOHOro Kypca «BeposSTHOCTb M CTaTHCTHKa»
OCHOBHOM IIIKOJIbI BBIZCJIEHBI CIIEAYIOIINE COAEPKATEIbHO-METOANYECKUE JIMHHUM:
«IIpeacraBieHne JaHHBIX M  ONMCATENbHAsE CTAaTUCTUKa»; «BeposATHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Copnepxxanue nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAs CTATUCTHKA»



CIIy>KUT OCHOBOH /17151 JOPMUPOBAHNUS HABBIKOB paObOThI ¢ MH(GOPMAIIEH: OT YTEHUS U
UHTEpIpeTauun MHPOpMalMy, MPEACTABIEHHOW B Ta0iMLax, Ha JuarpamMmax u
rpadukax n0 cOopa, MNPEACTAaBICHUS W aHalIW3a JAHHBIX C HCIIOJIb30BaHHEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP yuarcs cuuThIBaTh U MHTEPIPETUPOBATH JaHHBIE, BBIABUIATH,
apryMEHTUPOBaTb M KPUTUKOBAaThb IPOCTEUINNE TMIIOTE3bl, Pa3MBIIUIATh HAJ
(pakTopaMu, BBI3BIBAIOIIMMU HM3MEHUYHMBOCTb, W OLEHUBATh MX BIMSIHHE Ha
paccMaTpUBaEeMbI€ BEJIMYUHBI U ITPOLECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN U TEHICHIIMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BeposaTHocTed. bonpmoe 3nauenune g obdyyaromuxcs ¢ 3I1P 3nece nmerot
IIPAKTUYECKHUE 3aJaHUs, B YACTHOCTH OIIBITHI C KIIACCUYECKHMMH BEPOSTHOCTHBIMU
MOJEISMH.

[TonsiTue BEpPOSITHOCTH BBOAMTCA Kak Mepa MpaBIONOAO0OUS CIy4aiiHOTrO
coObiTus. [Ipn u3zyuenun kypca odyuatouiuecst ¢ 3[IP 3nakomsTCs ¢ mpocTelmnmMu
METOJAaMU  BBIYMCIICHUS  BEPOSATHOCTEM B  CIIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXXHBIMU  DJIEMEHTAapHBIMU HUCXOJAMHU, BEPOSTHOCTHBIMU 3aKOHAMU,
NO3BOJISIIOIIMMU CTaBUTh W pellaTh Oosiee CIOXKHBIE 3a7aud. B Kypc BXonsr
HAa4yaJIbHBIC MPEACTaBICHUS O CIyYalHBIX BEJIMYMHAX W HMX YHCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
3IIP ¢ MHOXecTBaMH W OCHOBHBIMH OII€pallsIMU  HAJ  MHOXECTBAMH,
paccMaTpUBAIOTCS IPUMEPHl NPUMEHEHUS Ui pElIeHHs 3axad, a TaKke
MCIIOJIb30BAHUS B IPYTMX MAaTEMaTHUYECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usyuaercs Kypc «BeposSITHOCT M CTaTHCTHKa», B KOTOPBII
BxoaaT paszzaensl: «lIpencraBieHne [OaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BeposaTtHocTbY; «neMeHThl KOMOMHATOPUKNY; «BBeaenue B Teoputo rpadoB.

Ha u3ydenue naHHoOro xKypca OTBOAMT | y4eOHBIM 4Yac B HENETIO B TEUCHHE
KaXXJ10T0 roja o0ydenus, Bcero 102 yyeOHbIX yaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTbH 1 CTATUCTHUKA (I1TO
I'OIAM OBYYEHHA)

7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TAOJUIl, AuUarpamm, rpaduKoB. 3amnojHCHHUE
Ta0JINII, YTEHUE U TTOCTPOEHUE JUarpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
UYrenue rpaukoB peanbHBIX MpolieccoB. M3pneuenne nupopmanuu U3 guarpamm u
TaOJIUI, UCTIOJIB30BAHUE U UHTEPIPETALUs JAHHBIX.

OmnucarenpHasi CTAaTUCTUKA: CpelHee apudMeThdyeckoe, MeAHaHa, pa3Max,
HauOoJblllee M HauMEHblIee 3HadeHHsT HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOW U3MEHYHUBOCTH.

*CnyyallHbIil SKCHEpUMEHT (OMBIT) W Ciy4ailHoe coObiTHe. BeposTHOCTH U



gacToTa. POJIb MaoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B 00mecTBe. MOHETa U HrpaibHast KOCTh B TEOPUH BEPOSTHOCTEH*".

*I'pad, BepmmHa, pedbpo. Crenenb BepmuHbl. Yucno pébep u cymmapHas
crenieHp BepmuH. [IpencraBnenne o cBs3HocTh Tpada. Llemm m mmxiel. [lytan B
rpadax. O6xon rpada (sinepos nyTh). [IpencraBnenue 00 OpUEeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpagoB™.

8 KVIACC

[IpencraBienue NaHHBIX B BUE TaOIUIl, 1UarpamMmm, rpaukoB.

MHOXKeCTBO, 3JEMEHT MHOXKECTBa, IOAMHOXecTBO. Omepanuu  Haj
MHO)KECTBaMU: O00BbEAMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHO>KECTBaAMHU: NEPEMECTUTENIBHOE, coueTaresbHoe, pacrpeeuTeabHoE,
BKItoueHus. lcnonb3oBanue rpaduueckoro MpeaCTaBICHUS MHOXKECTB IS
ONKCAaHMS PEATbHBIX MTPOLIECCOB U ABJICHUI, TPU PELLICHUH 33]1a4.

*3mepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. JlnarpaMma pacceuBaHus ™.

DneMeHTapHble COObITHS  ciiydailHOro ombiTa. ChydailHbie  COOBITHS.
BeposiTHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyyaitnbiii BIOOp. CBsI3b MEKIY MAJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMHU B MIPUPO/IE, OOIIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa JAepeBbEB: EAMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpPUIMHBI, CBS3b MEXJAYy YHCIOM BepIIMH W uuciaoMm pédep. [IpaBuio
yMHOXeHHUs. Pelienue 3aa4 ¢ moMoIpto rpados.

[IpotuBomnomnoxueie coObiTust. [uarpamma Oiinepa. OObeauHEHHE |
nepeceuenre  coObiTui.  HecoBmecTHble  coObiTHs.  DopMyna  CIOKEHHUS
BEPOSATHOCTEW. YCIOBHAas BEPOATHOCThb. I[IpaBmiio ymHOXkeHus. HesaBucumblie
coObiTus. IlpeacraBnenne »sKcriepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha
HaxXOXJIEHUE BEPOSITHOCTE C TIOMOIIBIO J€peBa CIIy4ailHOro HSKCIEPUMEHTA,
auarpamm Ditepa™.

9 KUIIACC

[IpencraBnenrie  JaHHBIX B BUJe TalOnul, JauarpamMmM, TpaduKoB,
UHTEpIpeTalus AaHHbIX. UTeHHe W MOCTpOeHHE TaOJHI], Auarpamm, IpauKoB IO
pEAbHBIM JJAHHBIM.

[lepectanoBku u daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Permenue 3a1a4 ¢ UCMOIb30BaHNEM KOMOWHATOPHKH.

*T'eomeTpruueckasi BeposATHOCTh. CiydaifHbIA BBIOOp TOUYKH W3 (UTYpPHI Ha
IIJIOCKOCTHU, U3 OTPE3KA U U3 AYTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heynaya. Cepusi UCibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymim. BepostHocTu coObITHIT B cepun uctibiTanuii bepryiu.

CnydailHasg BeIMYMHA W pacHpeiesieHUue BeposiTHOcTe. MaremaTuueckoe

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



OXHNAaHUC )51 AUCIICPCH. HpI/IMepBI MaT€MaTu4IcCKOro OXHNAaHUA Kak
TCOPETUUCCKOro CpCAHCTO 3HAYCHHA BCIWYMHBI. MaremaTtudeckoe OXHNIJaHHUC H
AUCTICPCHUA cnyqaﬁHop”I BCIIMYMUHBI KYHCJIO YCIICXOB B CCPpUU HCIIbITAHUMN BepHy.TIJII/I».

[Tonsarue o 3aKOHE OOJBIIMX YHCEIN. I/ISMepeHHC BCpOHTHOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb ¥ 3HAaUeHUE 3aK0OHA OOJIBIITNX YHCET B Impuponc u O6HIGCTBC.

IINTAHUPYEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTHUKA» (ITO TOAAM OBYYEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposSTHOCTh U CTaTUCTUKA» B 7—
9 Kkmaccax XapaKTEpU3YyHOTCS CIEAYIOIUMU YMECHUSMH.

7 KJIACC

Yutate wuHOpManuio, NpeACTaBICHHYIO B TaOlulax, Ha AuarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHUJE TaONuWl, CTPOUTh JUarpamMMbl (CTOJIOMKOBBIC
(cTonOuaThie) U KPYTrOBBI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOJIb30BAHUEM 3PUTEIBHOMN
HaIJISAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCIOBBIE  JAaHHBIE,
Ipe/iCcTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

OpueHTHpPOBATbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTuyecKoe, MearnaHa, HauOobIllee U HAaMMEHbIIIee 3HAUCHUSI, pa3MaXx.

NMeTs mnpeacTraBieHUE O CIy4allHOM M3MEHUYMBOCTHM Ha IIpUMEpax ILIEH,
(bU3UYECKNX BEJIWYMH, AHTPOMIOMETPUYECKUX JAHHBIX; HWMETh MPEJICTABICHUE O
CTaTUCTHUYECKON YyCTOMUYHUBOCTH.

8 KUIACC

W3Bnekate u mpeoOpa3oBbIBaTh WHGOOPMAIUIO, MPEICTABICHHYI0 B BHUJE
TaONMll, AUarpamm, rpaukoB; NPEACTaBIATh JaHHbIE B BHUAE TaOJUIL, IUarpam,
rpauKoB.

OnurceIBaTh NOCJIE COBMECTHOIO AHAIM3a JAHHBIE C IOMOIIBI0 CTATUCTUYECKUX
MoKa3aTesleld: CpeJHUX 3HAYEHUH U Mep pacceumBaHus (pa3max, IUCIEepcus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTk 4acTOThI YHUCTOBBIX 3HAYCHUIN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pesynbTaTaM HW3MEpeHWd W HaOMIoAeHWA (C  HWCIOJIb30BAaHUEM 3pUTEIHHOU
HaIrJISHOCTH W/ BepOaabHOM OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy9alHBIX COOBITUN B OMBITaX, 3Has BEPOSATHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM 4YHCJIE B OMNBITaX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUAMHE (C HCTIOJIB30BAHUEM 3PUTEIBHOM HATJSTHOCTH W/WIIN
BepOaIbLHOM OMOPHI).

Nmerp mnpencraBieHue O Trpa@UUecKuXx MOJENAX: JEpPeBO  CIIy4ailHOro
AKCIIEPUMEHTA, JUarpaMMbl DWJiepa, YuciaoBas mpsmas.

OnepupoBath MOHATUAMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBINIOJIHATH ONEpPalMy HaJl MHOXECTBaMU: OObEAMHEHUE, IEPECEUCHUE, TOTIOJIHEHHUE;



MEPEUYUCTSATh  DJIEMEHThl MHOXKECTB, MPUMEHATh CBOWCTBA MHOXKECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPHI).

HNmeth mpencraBieHue O rpa@UuecKkoM MPEICTaBICHUE MHOXKECTB M CBS3eH
MEXAy HUMH JIJIsl OTTMCAHUs TTPOLIECCOB U SIBJICHUM, B TOM YMCIIE TIPU PEIICHUH 3a/1a4
U3 IPYTUX y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

W3BnekaTh U IpeoOpa3oBeIBaTh HH(POPMAIIKIO, TPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaONHIll, nuarpamm, rpaduKoB; MPEJICTABISATh JAHHBIE B BHJIEC
Ta0JIuIl, AUarpamMm, rpauKoB.

Pemate mpocreiiime 3aaud OpraHMW30BaHHBIM MEPeOOPOM BAPUAHTOB, a
TaK)Ke C UCIOJIb30BAHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

WNwmetrp mpencraBiieHue 00 ONUCATENbHBIX XapaKTEPUCTHKAX JUisi MacCHUBOB
YUCJIOBBIX JTAHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOJI0ACHUH (C OMOPOil HAa CIIPaBOYHYIO
nH(pOpMAIIHIO).

Haxonuth BEpOATHOCTH CIydalHbBIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YlClie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
UCIIBITAHUM 10 TIEPBOTO yCIeXa, B CEpUAX UCIBITAaHUN bepHysum.

MMers mpencraBiaeHue O CIy4alHOM BEIMYMHE U O PACHpPEIEIICHUU
BEPOSTHOCTEH.

HNmeTp mnpenctaBieHHE O 3aKOHE OOJBIIMX YHCENl KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtuueckoe INIAHUPOBAHUC M KOJIHYCCTBC YaCOB, OTBOAMMBIX Ha OCBOCHHC Ka}KIIOﬁ TCMBI yqe6Horo mpcameTa

«Marematuka» deaepaqbHON aJanTUPOBAHHONW OCHOBHOM 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHMS

06y11a}011mx051 C 3aﬂep>1<1<01?1 IICUXNYCCKOI'0 Pa3BUTHA, B LCIOM COBIIaAAAOT € COOTBCTCTBYIOIIHMM pPa3acioM @ez[epaJIBHoﬁ

paboueil mporpaMmbl yuyeOHOro npeamera «MaTematrkay o0pa3oBaTeNbHON MPOTPaMMbI OCHOBHOTO OOIIEro 00pa3oBaHUS.

HpI/I 9TOM OpFaHHSaHI/ISI BIIpaBC CaMa BHOCHUTb M3MCHCHHA B COACPIKAHUC U PACIIPCACIICHUC yqe6Horo MaTtcpuaia 110 rogam

oOy4deHHusi, B TMOCJIEIOBAaTEIIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHE KaXJOM TEMbl, OIpeaeiieHUE
OpraHMu3aloOHHBIX (opM 00yueHus U T.1. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueii Y MK, nHIuBHIyanbHbIMHA ICUXO(DU3NYECKUMHU OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 311P, crenenpro
YCBOEHHOCTH WMHU YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTalud Y4yeOHOro Marepuaia I0 MaTeMaTHKeE,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kaace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
HaTtypaabHble Jlecatuuynas cucrema cuucieHus. Psp HaTypanpHbIX uncen. |Uurarh, 3anucbiBaTh, CPABHUBATH HATYpPAJIbHBIE 4YHUCIA,
unciaa. leiicrBust ¢ |Hatypanbnbii psa. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYPaJIbHbIMHI KOOp-IAUHATHOU MPAMOM. CpaBHeHue, OKPYTJIEHUE | YUCEIL.
YU CIAMH HaTypaJIbHBIX YHCEN. HN300paxkaTh KOOPAMHATHYIO IPSAMYH0, OTMedYaThb 4KCIIA

(43 u)

Apudmernueckue AEHCTBHS C HATypaJbHBIMH  UYHCIAMH.
CpoiicTBa HyNns TpH CIOXKEHHMH M -yMHOXXCHHH, CBOWCTBa
CANHUIIBI npu YMHOXCHHUU. HepeMeCTI/ITeHBHOC )51
COYECTATCIIbHOC CBOMCTBA CJIIOKECHUA u YMHOXCHUA,
*pacIIpe IeTHTEIBHOE CBOHCTBO YMHOMKEHMS™ *.

TOYKAMU Ha KOOPAMHATHOM NPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

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

Hcnonb3oBaTh NMPaBHJIO OKPYIVIEHUS HATYpajbHBIX YHUCEN
Py 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 4epTekXax, pUCYHKaX, OMUCHIBATD,
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, UMEIIUX (OpMYy H3YYEHHBIX (UTYp, OIEHHBATH HX
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 JpoOW C Omopod 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
HENpPaBWJIBHOM M  BBUIENATH IEJNyl0 YacTh 4HCIa U3
HEMpPaBUIBHOM Jpodu.

BoinoaHATL apudgMeTnyecKue JeicTBUs 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 mnpocreimmne TEKCTOBBIE 3aJayd, COAEpKAIIUE
JIpoOHBIE JaHHBIC, W 3aJa4d Ha *HAXO0XICHUE YaCTH IIEJIOT0 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.
MoaenupoBaTh 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
OMOKH, OCYIIECTBJSITH CAMOKOHTPO.Jb, 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 (MpOIeHTa), KOTOPBIM COCTaBISET
onHa BenuuuHa OT Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JINYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJa4 [Py HEOOXOAMMOCTH C HAIIPABJIAIONIEH TOMOIIIBIO.
H3Baekary wuHpopMamuw U3 TaONIUIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JaHHBIE, OTIpeeIsATh
HauOoJIbIIIee U HAMMEHbIIIEE U3 MPEICTABICHHBIX JaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QOceBast cummMmetpusl. LleHTpanbHas cuMMeTpus.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PakKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (purypy (oTpesox,
JIOMaHyl0, TPEYroJIbHUK, MPSMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JITaHHOW OTHOCHUTENBHO TPSIMON, TOYKH 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 TIOMOIIBID MH(POBBIX PECYpCOB C OMOPOM 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  YTBEPXKIEHHUH, COCTaBIsATh  OyKBEHHBIC
BBIPAXEHUS 110 YCIIOBUIO 3aJauu.

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

BoruucasiTh 4uCiIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHUAX OYKB C ONOPON Ha aJrOpPUTM Y4YEOHBIX
IECUCTBUH.

3anuceiBaTh ¢popmy.ibi: nepumerpa u IJI0IIA N
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIALU
KpYra; BbINOJHATH BHIYMCJIEHHS 110 3TUM (OopMyJiaM.
CocraBisiTb (OpPMYJIbl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSTHUE; 1I€HAa, KOJINYECTBO,
CTOMMOCTb; IIPOU3BOAUTENBHOCTh, BpeMs, O00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHUS IO 3TUM (opMysiam.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHUEeCKOro
JIEHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBaJgpaT: CBOWCTBA  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, KBaJpare, Pacrno3HaBaTh




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, n300paxarth OCTPOYTOJIbHBIN,
NPSMOYTOJIbHBIM, TYIOYTOJIbHBIM, pPaBHOOCIPEHHBIN,
PaBHOCTOPOHHUI TPEYroJbHUKM (IpU HEOOXOJUMOCTH C
UCIIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

BbrunciasarTs HEPUMETP MHOTOYT'OJIbHUKA, II01Ia/1b
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIC
¢Gurypsl, HUCIHOJIb30BaTh METPUYECKUE EAMHULIBI H3MEPEHUS
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 | [I[puBoauTh 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 NpaBWjIa CPaBHECHHUS, YNOPSA0YMBATHL IIEIbIE
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 OTIOPOil Ha AITOPUTM TPaBHUIIA.
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 KOOPAWHATHOM IJIOCKOCTU TOUKU 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 JuMarpamMmax JUisi pelleHHs] TEKCTOBBIX 3a/Jad M 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 MUPaMHUION U IPU3MON; MEXIY LWINHIPOM, 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 TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, TUIACTHIIMHA U JP.) 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 1 CUCTEMaTH3aIHsl 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)

anredpanvecKux

npobeit.  [IpeoOpa3oBaHue  BbIpaKEHUH,

coJiepKalux ajareopandeckue aApoou.

@®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)

KBagparnoe ypaBHeHue. HenosiHoe KBagpaTHOE ypaBHEHHE.
dopmysa KopHel KBaapaTHOTo ypaBHeHus. *Teopema Buera™.

Perenue

YpaBHEHUH,

CBOJAIINXCA K KBaJApPaTHBIM.

[Ipocreiimue ApoOHO-paLIMOHATILHBIE YPABHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aga4 C IOMOLIBIO  KBaJApPaTHBIX

Pacno3naBaThb KBajipaTHbIC YPaBHEHHS.

3anuceiBaTth (QoOpMyJy KOpPHEH KBaJIpaTHOIO YypaBHCHUSA;
peliaTh KBaJpaTHbIe YPaBHEHHs] — 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 CJIOBECHOM (HOPMYIHPOBKU YCIIOBUS 33Jaud K
anreOpanvyeckoil MOJAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOIUMOCTH C  HaNpaBIAIOIIEd TOMOINbI0);  pelaTh
COCTaBJICHHOE YPaBHEHUE; NHTEPIIPETUPOBATH PE3YNIbTAT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS aIreOphl.

KBaApaTHBIX

JJIA peHicHud

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

JIuHeitHOE ypaBHEHHE C JBYMs IE€pPEeMEHHBIMH, €ro rpadux,
MIPUMEpPHI PEIIeHNs] YPAaBHEHUH B IIEJIbIX YHCIIaX.
Pemenne cucrem JABYX JMHEHHBIX YpaBHEHUH C JBYyMs

INEPEMEHHBIMHU.

[Ipumepsl pemieHus: CUCTEM HEJIUHEUHBIX

YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.

Pacno3naBaTh JTMHEHHBIE YPABHEHUS C IBYMSI IEPEMEHHBIMH.
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'padpuyeckas  WHTEpHpeTalus  ypaBHEHUS C  JOBYMs
NIEPEMEHHBIMM U CCTEM YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU*.
PemreHne TeKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM YPABHEHUM.

YPaBHEHUSIM.

Pemath cCuCTEMBI JBYX JMHEHHBIX YPAaBHEHUW C JBYMs
[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
JIBYMsI [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. Pemars JuHEHHBIE HEPaBEHCTBA C OJHOM IIEPEMEHHOM,
N300paxeHue pemieHus JIMHEHHOTO HEPaBEHCTBA U UX CHCTEM |M300paxarh 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. [lonstue ¢ynkuuu. OOnacTs omnpeneneHuss U MHOXecTBO | Mcmoab3oBaTh  (QYHKUMOHAJIBHYIO ~ 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 KalbKYJISATOpP); 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 U3y4EHUSI UX CBOMCTB

DyHKIUH. Urenne u mnoctpoeHue rpaduxoB ¢yHkuuid. IIpumeps: | HaxoanTh ¢ moMoubio rpaguka QyHKIMY 3HaUEHHE 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(HYECKHUE
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, 0000IIIeHNE 3HAHUH.

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

Pemiate 3agayM W3  peaJibHOM  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 BH/IbI 1eITEJIbHOCTH 00yYAO M XCS

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. B3anMHO OJHO3HAYHOE |AEWCTBUTEIHHOIO YKCIa KaKk OECKOHEUHOW AeCATUYHOU apolwu,
9y COOTBETCTBHE MEXIY MHOKECTBOM JICHCTBHUTEIBHBIX YUCEN U |MPUMEHATh JECATHUYHBIC MPHONMKCHUS PANUOHATIBHBIX 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 OLIEHKa pe3ylbTAaTOB |HAXOAMTH 3HAYEHMsI CTENEHEH ¢ IeJIbIMM IOKa3aTeasiMU 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 JIBYMs II€PEMEHHBIMU |JIMHEHHBIX YPAaBHEHUM C IByMSl IEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl u eé peueHue. Pemenue cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SBJIACTCS 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
CIOCOOOM: MEpPeXoaUTh OT CJIOBECHON (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 MPSMOM, 3alMUCBIBATH pPEHIEHHWE C TOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpadudecKue
IIPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PEIICHUU
pa3IMyYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPHUEHTUPOBAHHBIX.




DYyHKIUH
(16 4)

KBagparuunas ¢ynkuus, e€ rpadpuk u coiicta. [lapabona,
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).

AHAJIUM3MPOBAaTh MW NPUMEHSATH CBOMCTBAa  HM3YYECHHBIX
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, TOMYCTUMbIEC 3HAUEHUS).
®ynkmuu  (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHeHU! U UX CUCTEM).

OnepupoBaTh MNOHATHAMHM: MHOXECTBO, ITOAMHOKECTBO,
olepalyy HajJd MHOXECTBAMH;, HCHOJb30BaTh Tpaduyeckoe
IIPEACTABJICHUE MHOKECTB I ONHUCAHMS PEATBHBIX ITPOLIECCOB
U SBICHMH, MpH peIIeHUH 3aJad M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYpPaIbHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATypaIbHBIX YHCEN, NMPU3HAKU
JENUMOCTH, 1IEJI0€ YHUCIIO, MOJYJb 4YHCIa, OOBIKHOBEHHAs W
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 BEIYUCICHUMN.

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,
apupMeTHYECKH 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
pa3joKeHUEe MHOTOUIeHa Ha MHOXUTENIH, B TOM 4HCIE C
UCMOJb30BaHUEM (OpMyN Ppa3HOCTM KBaJgpaTOB U KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CIPaBOYHYIO MH(OPMAIIUIO);
HaXOJUTh [JONYCTUMBIC 3HAUEHUsS IEPEMEHHbIX A JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBJICHUS.

OnepupoBath moHsATUAME: QYHKIMSA, TpaduK QYHKIUHU, 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 U pEalbHOM JKHU3HMU;, MOAEJIMPOBATH C
MOMOIIBIO TPA(HUKOB peaabHbIE 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 oﬁyqalonmxm

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 ¢ mpocTedmmMu 4eprexamu. 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 YIJIOBbIE BEIMYMHBI T€OMETPHUECKUX
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 PACIIOJNIOKEHUE 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 TpeyrojibHUKaXx W  NepBUuYHbIE | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYrOJbHUKOB HAa TOTOBBIX
(22 9) NPEJCTaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) Qurypax. 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 OINpeeeHus: OCTPOYTOJIBHOTO,




[Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.
[IpotuB GonbIIEH CTOPOHBI TPEYTOJBHUKA JIGKUT OOJBIITHI
yrOJI.

[Ipocreiiiine HepaBeHCTBA B TIE€OMETPHH.
TpeyroyibHuKa. HepaBeHCTBO JToMaHOK ™.
[IpsAMOYTONIBHBIN TPEYTONLHUK ¢ YIiioM B 30°.
[IepBbie NOHATHS O TIOKA3ATENHCTBAX 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
TPEYTrOJIbHUKA.

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

I[IpumeHsTH IIPU3HAKU paBeHCTBa IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOpPBI: HABOJSAIINE BOMPOCHl W/WIM aNropuT™Ma Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl IS  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. NapaJuUIEIbHOCTH  JBYX HPSIMBIX C  IIOMOIIBIO  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 MHOTOYTOJIbHUKA.
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'eomerpuueckue |[I'MT, npumenenue B 3amadax. buccekTpuca M CEpeIUHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKHU.




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 TOKAECTBO.
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  NpUBENEHUS 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 OIMOpOW Ha

OCHOBHOC




QITOPUTM MPABUIIA).
3HAKOMHUTBCS C HCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnicanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DOpMYyJHPOBATHL OCHOBHBIE OIPECIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIIUCAaHHBIN yrol, IEHTPAJIbHBIN yro).
Brnucannsle VYTIibl MEXAY XOpIaMU U CEKYLIUMHU. 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 HEOOXOAMMOCTH C BHU3yalbHOU
KacarenbHble B3anmHoe pacrnionokeHue IByX ~OKpyxkHocrteil. Kacanue|onopoi.
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 1U101aa1 B 3aja4ax peaibHOM KU3HHU.

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 3ajiay (pa3douparb IpUMEpPHI).
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
cucrematru3amusi  |[Ipocreiiime reomerpuueckue QUIypbl U HMX CBOMCTBA. | TPEYrOJIbHUKH, MNPSIMOYIOJbHBIM TPEYrojJbHUK, MEIuaHa,
3HAHUI W3mepenne reoMeTpu4ecKiX BEJIMYHH. OuccekTpuca M BBICOTa TPEYrOJIbHUKA, Mapajljiesorpam,
(7 q) TpeyrospHUKH. poMO, NpsAMOYTOJbHUK, KBaJpaT, Tpameuus; OKPYXKHOCTb,

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

OKPY’KHOCTH. BrmcaHHble ¥ ONHUCAHHBIE  OKPYKHOCTH
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. Beruucnenne mromane. Ilmomaan mogoOHBIX

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

KacaTeJbHasl, paBEeHCTBO U Moa00ue Quryp, TpeyroibHHKOB;
MapajuieTbHOCTh M TMEPHEHIUKYISIPHOCTh TPSIMBIX, Yol
MEXAY MNpPSAMBIMH, CHUMMETPHUS OTHOCHUTEIBHO TOYKH U
MpsSIMOM; NJIMHA, PACCTOSIHUE, BEJIWYMHA YTIJa, IUIOIIA/lb,
NEPUMETP.

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

OnepupoBaTh MNOHATHSAMM: IPSAMOYTOJbHAs CHUCTEMA
KOOpJIMHAT, BEKTOP; HCHOJb30BaTh OTH TMOHATHUSA JIs
MpEACTaBICHUS JTaHHBIX U PEIICHUs 3a7a4, B TOM YHUCJIE W3
JIPYTUX Y4EOHBIX MMPEIMETOB.

Pematp 3agayM Ha TIOBTOPEHHE OCHOBHBIX IOHSATHUH,
WJUTFOCTPAITUIO CBSI3€H MEXAY Pa3IuYHBIMH YacTSIMH Kypca.
Boi0upaTs MeTo U1 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 JeITeJIbHOCTH 00yYalommXxcsi

Ilpeacrasiienue [lpencraBienne maHHBIX B Tabmunax. [Ipaktuyeckwe | OcBamBaTh  Ha  0a30BOM  YpPOBHE  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. UCIIOJIb30BAHUEM  AKTYaJbHbIX UM  BaXXHBIX JIaHHBIX
I'paduueckoe mnpencraBieHne AaHHBIX B BHJE KPYTOBBIX, | (Aemorpaduyeckue JAaHHBIE, MIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYAThIX)  AWarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CeIbCKOXO3SWCTBEHHOW MPOAYKIIUU,
noctpoenue  auarpamMm. [lpumepbl  neMorpaduueckux | 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: YHCIOBOU
CTAaTHCTHKA Meaunana 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
HaIPaBJISAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 0A30BOM YPOBHE MOHATHSI: HanOoJbIIEe




W HAMMCHBIICC 3HAUYCHUA YU CIIOBOI'O MaCCHBA, pa3Max.
PemaTp 3amauun Ha BI)I60p crocoda onucaHus 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.
[TpakTrueckas pabota «CiyuaiiHas K3BMEHYUBOCTh Y. *

*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
M(POBBIX PECYypCOB, B X0JI€ MPAKTUYECKON PabOThI. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pa¢, Bepunna, pedpo. Ilpeacrasienue 3agaun ¢ MOMOIIBIO
rpada. CremneHp (BaJIGHTHOCTH) BepmiuHBL. Yucimo pébdep u
cymmapHas creneHb BepmuH. Llens u nuki. Ilyte B rpade.
[TpencraBnenne o cBsizHOCTH Tpada. OOxon rpada (diinepos
nyth). [IpencraBnenne o6 opueHTUPOBaHHBIX rpadax.™

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

OOcy:xxpaTh pemeHHe 3aa4¥ Ha TIOMCK 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 uucioBoro 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 HAJIMYWM CBSI3M T10 JJMarpaMMaM pacCEeuBaHUS.
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,  pomnoyiHeHwe.  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 UCIOIB30BAHUEM 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 BUCAYEH BEPIIUHBI, CBSI3b MEXIY YHCIOM
BepIlKH U unciaoM péodep. [IpaBuno ymMHOKEeHHS. ™

*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, (HopMyIbl
CJI0’KEHHUSI BEPOATHOCTEH.
OcBauBatb MOHATHS: IIPaBUIIO YMHOXECHUS




BEPOSTHOCTEW, YCIOBHAas BEPOSITHOCTb, HE3aBUCUMbBIC
COOBITHS IEPEBO CIIYYAHOTO OTIBITA.

N3yuars cBoiicTBa  (ONpENENECHUsI) HE3aBUCUMBIX
COOBITHI.

YuyacTBoBaTh B O00CYKI€HHU 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)

[IpencraBnenue nannpix. OnucaTenbHas cTaTUcTHKA. ['padsbl.
BepostHocTh CIIy4aliHOTO COOBITHSL. DNeMEeHThI
KOMOWHATOPUKH.

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pemiath 3aga4yu Ha NPECTaBICHUE U ONUCAHUE JaHHBIX
c MTOMOIIBIO U3YYCHHBIX  XapaKTEPUCTHUK (c
HCIIOJIb30BAaHNUEM BU3YAJILHOH OIOPHI).

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

Pemarp 3agaum  Ha  HAXOXJACHHE  BEPOSTHOCTH
CIIY9aifHOTO COOBITHS TIO BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCII€ B OMBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTapHBIMU COOBITUSAMU (C BU3yaJIbHOM ONOPOiA).
*YuyacTBOBaTH B 00CY:KICHHMM pelIeHUS™ 3aJa4M Ha
HAXO0XJICHUE BEPOSTHOCTEH OOBEIUHCHHS U TTePECCUCHUS
COOBITHIA, B TOM YHCIIE HE3aBHCHUMBIX, C UCTIOIb30BAHUEM
rpa@uvecKkux TMpeACTaBICHUN H JepeBa CIy4ailiHOTO
OTIBITA.

*¥Y4acTBoBaTh B OOCY:KIEHHH pelleHHs* 3agadd Ha
MepeyrciieHne KOMOMHAIMH (YKiclia epecTaHOBOK, YHcia
COYETAaHMI), HA HAXOXKICHUE BEPOATHOCTEH COOBITHI C
NPUMEHEHHEM KOMOMHATOPHKH, B TOM 4YHCIE 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 ONTMCAHUE JaHHBIX.
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
MEPECTaHOBOK, YHCJIa COYECTaHWI), HAa HAXOXKICHHE
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 TPaBUIO YMHOXEHUS, YHMOPSIOYEHHAs
napa, Tpoika OOBEKTOB, TIEPECTaHOBKA, (aKTopua
quclia, COYETaHHWe, 4YHCIO COYETaHWH, *TPeyroiabHHUK
[Tackans.™

Pemiars npocreiimme 3agauydM  Ha  [IEPEYUCIIEHHUE
VIOPSA0YCHHBIX nap, TPOEK, TIepevrCcIICHIe
MEPEeCTAaHOBOK W COYETAHWN DIIEMEHTOB PAa3IMYHBIX
MHOXECTB (110 00pa3Iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YHCIIA
codeTaHuii B anredpe (CokpanéHHOe YMHOKEHHE, OMHOM
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 OTPEe3Ka, U3 AYTH OKPY>KHOCTH.™

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJAE€HUM pelIeHHs] 3a4ayM Ha
HaXO0XICHUC BepOSITHOCTef/'I B OIIbITax, HpGI[CTaBI/IMBIX
KaK BBIOOp TOYEK W3 MHOTIOYTOJbHHKA, Kpyra, OTpe3ka
WIM IyTH OKPY>KHOCTH, YUCIIOBOT'O MPOMEXKYTKA™

HUcnuiTanus
bepnyaan
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUR 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiTUii B cepun wucnbiTanuid bepuymau. Ilpaktuueckas
pabota «Vcneitanus bepuymim.

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

Pemare  mpocreiilude  3ajaydM Ha  HAXOXKIEHUE
BEPOSTHOCTEN COOBITUII B CEpUU UCIIBITAHUH JI0 NIEPBOTO
ycriexa, B TOM YHCJIe ¢ MPUMEHEHUEM (OPMYIBI CyMMBI
reOMETPUUYECKON Iporpeccuu (C onopoi Ha CIPABOYHYIO
nH(pOpMaIUIO).

Pemiate mpocreiimme 3axaum Ha  HAXO0XACHHUE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITMH B  CEpUU
ucnelTaHuil bepHyM, Ha HaXO0XIEHUE BEPOSTHOCTH
ONpEeACEHHOT0 4YHMCIIa YCIEXOB B CEPUM  MCHBITAHUN
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.
MareMaTtnueckoe OXHJIAHWE U JHCIEpPCUs  CIy4alHOM
BeIMUYMHBL. [IpuMeppl MaTeMaTHMYecKOro OXHUAAHHUA Kak
TEOPETHYECKOTO CPEHErO 3HAUCHH S BEIIMUHHBI.

[Tonstue o 3akoHe  Oonbiux  yucen.  M3mepeHue
BEPOSITHOCTEN € TMOMONIIbI0 4acToT. [IpuMeHeHHe 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHSTHS: Cly4yaiHas
BEJINYMHA, 3Ha4YeHUe CIIy4alHOMN BEJINYMHBI,
pacrpenesieHue BEpOsTHOCTEN.

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




OcBanBartb Ha 0a3zoBOM YpoBHE NOHATHUIA.
MaATEMAaTHYCCKOC OXHIAAHUC cnyqaﬁHoﬁ BCJIIMYHUHBI KakK

TEOPETHYECKOE  CpeIAHee  3Ha4YeHUe,  JUCIIePCHUs
CITy4aiiHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemats 3amauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXXKMJIAHWS W JUCIEPCUU JMCKPETHOW  CilydaiHOU
BEJIMYMHBI [0 33JJaHHOMY paclpeesieHHuI0, B TOM YHCIIe
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (cC
HAIPABIISAOINIEH 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 CIIy4allHyI0 BEJINUUHY.
3HaKOMHUTBCSI C 3aKOHOM Oonbliux uucen (B Qopme
bepuymnnau): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum  Ha H3MEPEHUE BEPOSTHOCTEH C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOMIEH ITOMOIIIBIO).
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 OOJBUIMX YHCENT B HPUPOJIE U 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




3JIeMEHTapHBIMU COOBITHSIMH, BEpPOSITHOCTEH
OOBEIMHEHUSI W TepeceYeHUs] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B  OMbITaX C CEPUSIMH  CIy4yalHBIX
HUCIIBITAaHUI

[Ipu pa3paboTke paboueld mporpaMMbl B TEMATHUYECKOM IUIAHUPOBAHUHU JOJDKHBI OBITh YUYTEHBI BO3MOKHOCTHU
UCIIOJIb30BAHUS JIEKTPOHHBIX (LIUGPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCSA YI4€OHO-METOAMYECKUMU MaTepraIaMu
(MyJIbTUMEIUNHBIE TPOTPAMMBI, DJIEKTPOHHBIE YYEOHUKM U 3aJa4HUKH, DIIEKTPOHHBIE OMOJIMOTEKHU, BUPTYaJbHbIE
7abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJIJIEKIIMH IMUPPOBBIX 00pPa30BaATEIBHBIX PECYPCOB), UCIIOIB3YEMbIMH JIJIi OOYUYECHHS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII TOJIb30BATENCH, MPEACTABICHHBIMU B JJIEKTPOHHOM (LIU(PPOBOM) BHUIEC U PEATU3YIOMIUMHU
nuaaktuyeckue Bo3moxkHoctu KT, conepkanue KOTOPBIX COOTBETCTBYET 3aKOHOIATENHCTBY 00 00pa30BaHUM.



