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AnantupoBanHas pabodasi mporpaMma 1o ydyeoHoMy mpenmery «Maremarukay
(6a30BbIN ypoBeHB) (MpenMeTHast objacth «Maremarnka U MHpopMaTukay) (manee
COOTBETCTBEHHO — TMporpaMMa TI0 MareMaTHKe, MaTeMaThKa) BKIIOYaeT
MOSICHUTENIBHYIO 3allUCKy, COAepXKaHue OOydYeHHs, IUIaHUPyeMbIE pe3ylIbTaThl
OCBOCHHS MTPOTPAMMEI 10 MaTeMaTHKE.

[NOACHUTEJIBHAA 3AIIMCKA

AnantupoBaHHas pabodas mporpamMma Mo MaTreMaTHKe i OOydaroluxcs C
3aziep kKol mcuxudeckoro passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpazoBaHus TMONAroTOBIeHa Ha ocHoBe DenepanbHOrO0 rocyaapCTBEHHOTO
o0pa3oBaTebHOTO  CTaHJapTa OCHOBHOTO  obOmiero  obpazoBanus  (IIpuka3
Musnnpocgenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0),
®denepanbHON aTaNTUPOBAHHON 00pPA30BATEIBLHON 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 HIpEIMETy
«Maremaruka», IporpaMmbl BOCHUTAHUS, C YYETOM PACHPEIECICHHBIX MO KjaccaM
MpOBEPSAEMBIX  TpeOOBaHMM K  pe3yabraraM  OCBOCHHS  aJlallTHPOBAHHOMU
00pa3zoBaTebHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHusl JJIsi 00YUaIOIINXCS C
3aIepKKOM TMCUXUYECKOTO pa3BUTHs. B pabouell mporpamme y4dTeHbI HIEU H
noyiokeHuss KoHuenuuu pa3BUTHS MaTeMaTHuecKoro ooOpas3oBaHusi B Poccuiickoii
denepauuu.

Oo0mas xapakrepucTuka y4e0Horo npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJIbTypbl M JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHMS 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 afanTtanus 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
O3HAaKOMHUTEIIBHBIC, UCKJIIOYaTh OTJICIIbHBIC TPYZHBIC JI0Ka3aTelIbCTBA;
TEOPETUYECKUM MaTepuall PEKOMEHAYETCS H3ydaTb B IPOLECCE IPAKTHYECKOU
JEATEIIBHOCTH M0 peHIeHHI0 3aaad. OpraHudeckoe €IMHCTBO INPAKTUYECKOW U
YMCTBEHHOW JI€ATEJIBHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CHOCOOCTBYIOT
IIPOYHOMY U CO3HATEIBbHOMY YCBOCHMIO Oa3MCHBIX MAaT€MaTU4YEeCKUX 3HAHUU H
YMEHUM.

Hesn 1 3axa4u n3y4ennst yueOHoro npeamera «MaremMaTuka

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

" (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKHX MOHATHA (YHMCIIO, BEJINYUHA,
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 OKPYXKAOIIEr0 MHUPA, NOHUMAaHUE
MaTeMaTUKU KaK 4YacTH OOLLIEeH KyJIbTYphl YEJIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, mo3HaBaTenpHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KpUTUIHOCTH
MBIIJIEHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (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,
HEOOXOAMMBIX JUIsl OCBOEHMsI IPOrpaMMHOIO Marepuana Mo ydyeOHOMY
IIpEIMETY;

" [peaycMaTpuBaThb BO3MOKHOCTh KOMIIEHCAlMM 00pa3oBaTeIbHBIX IE()ULIUTOB
B OCBOCHMHU IPEIIECTBYIOIIETO MPOrPaMMHOIO MaTepuaia y o0ydaromuxcs ¢
3IIP u HEnOCTAaTKOB B UX MAaTEMaTH4YECKOM Pa3BUTHH;

" copMHpOBaTh YCTONUMBBINA UHTEPEC YUAIIMXCS K IPEAMETY;

" BBISABJISTH U pa3BUBAaTh MaTEMaTHYECKUE U TBOPUECKUE CIIOCOOHOCTH.
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 reoOMeTpUYECKUX BEIMUUHY ), « BEpOSTHOCTh M 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 TNPHUCYIIAas MaT€MaTMKEe W TMPOHU3BIBAIOIIAS BCE MATEMaTUYECKHE
Kypchl U coaepxarenpHble JuHMM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00IIEro oOpa3oBaHUs
TpeOOBaHHE «YMETh ONEPUPOBATH TMOHATUSIMU: OIpPEICIICHUE, aKCHOMa, 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
OCBOEHHUSI OCHOBHOHM paboueil mporpaMmbl, pacnpeen€éHHbIM MO rogam oOydeHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4yTOOBl KO BCEM OCHOBHBIM, MPUHIUIHUATIBHBIM
BompocaM  oOydaromnigecss  oOpallajquch  HEOJHOKpPATHO, YTOOBI  OBJIAJICHUE
MaTeMaTHYECKUMU TOHATHSAMHM W HABBIKAMHU OCYILECTBIIUIOCH MOCJIEN0BATEIbHO U
[OCTYNAarejabHO, C COOJIIOACHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIMCh B OOIIYyI0 CHUCTEMY MaTeMaTHMUECKHX MNPEICTAaBICHUN OOy4aroIIuxcs ¢
3I1P, pactmpsas u yrinyomsisi e€, o0pa3ys MpoYHbIE MHOKECTBEHHBIE CBsizu. OO1ue
nend  u3ydeHuss ydyeOHoro mpeamera  «Maremarwka» — MpEACTaBICHbl B
aJanTUPOBAHHOM paboyell mporpaMMe OCHOBHOTO 00111eT0 00pa30BaHMUs.

Oco0eHHOCTH 0TOOPA M aJaNTALMU Y4eOHOr0 MaTepuasa o MaTeMaTHuKe

OOyuenne yueOHOMY mpeameTy «Maremarnka» CTPOUTCA Ha CO3IaHHUH
ONTUMAJILHBIX YCIIOBHM JJISI YCBOCHHS MPOTPAMMHOTO MaTepuaia o0ydaroIuMHUCs C
3I1P. bonbiioe BHUMaHUE yaenseTcss oTO0py yueOHOro MaTepuaia B COOTBETCTBUU C
NPUHIIAIIOM JOCTYITHOCTH TPH COXpaHEHUU oO0Iero 0a30BOTO YPOBHSI, KOTOPBIi
JOJKEH T0 COJIEPKaHUI0 U 00beMy OBITh aAanTUPOBAHHBIM 111 oOyuaroriuxcs ¢ 311P
B COOTBETCTBUM C HX OCOOBIMH 0Opa3zoBaTelbHbIMH MoTpeOHOCTAMH. Cremyer
o0nerynTh OBJIaJieHHe Marepuaiiom oOyuatommmucs ¢ 3IIP mocpeacTtBom ero
JETaIbHOTO OOBSICHEHUS ¢ CUCTEMAaTHUYE€CKUM MTOBTOPOM, MHOTOKPATHON TPEHUPOBKHU



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

AJllanTHpoBaHHAs MpoOrpaMMma IPEeayCMaTpUBAaE€T BHECEHUE HEKOTOPBIX
U3MEHEHHI: YMEHbIIICHHE 00beMa TEOPETUUECKUX CBEJICHUMN, BBIHECEHUE OTJIETbHbIX
TEM WIM UEJbIX pa3lesioB B Marepuaibl sl 0030pHOTO, O3HAKOMUTEIHHOTO
U3YYECHUS.

N3MeHennsi nporpamMmbl B 5-9 kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4daTb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «Uumunap, konyc, mapy, «Kyo6»,
«IIpssmoyronpHb napautenenumnen», «llepemenienne no KOOPAMHATHOU IIPAMONY,
«Mopaynp yucnay, «HucinoBele NpoMEXYyTKH»; «Macmrtady» (M3yyaercs B Kypce
«I"eorpadus»); «M300paxkeHne reomeTpuyeckux (Uryp Ha HETMHOBAHHON Oymare ¢
UCIIOJb30BAaHUEM ULHUPKYJS, JIMHEWKH, YroJIbHUKA, TpaHCIopTupa», «JlnuHa
OKpykHOCTHY, «IInomane kpyra», «llapamnensusie npsmsie», «llepnenauKynsipHbIe
npsMbiey, «OceBasi U LEHTpallbHas CUMMETpUM» (M3y4yaeTcsi B Kypce I'€OMETpHH);
«beckoHeuHble TNEPUOAMYECKUE JAECATUYHBbIE NApoOu. JlecsaTMuHOEe NpUOIMKEHNE
OOBIKHOBEHHOM JpoOn» (M3ydaeTcsi B Kypce alreopsbl).

Crnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
JOTMYECKUn 3anau», «JlimHa orpeska», «lllkanspy, «PacnpenenurenbHbil 3aKOH
YMHOXKEHHUS», «3alUCh IPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEIAMIY, «IlocTpoeHue
KOH(Urypanuii U3 4dacted MpsiMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW U KIIETYATOU
Oymare», «Jlenmurenun u kparsble. [lpusnaku nenumoctn», «HanOonbimii oOmumii
JIeNNUTENIb U HauMeHblllee ollee KpaTHoe. J[eTMMOCTh CyMMBI M TPOU3BEACHUSY.
«IIpuBenenne apoOu K HOBOMY 3HaMeHarteno», «HaxokaeHue yacTu LENOoro u
nenoro mo ero 4vactuy. «OKpyTJIeHHE IeCATHYHBIX Jpoleity». «PemieHue 3amau
nepebopoM BCceX BO3MOXKHBIX BapUaHTOB». «CocTaBieHHE OYKBEHHBIX BBIpaXKEHUMN
O YCJIOBHIO 3aJaun». BpIcBOOOAMBIIMECS dYachl MOXHO HCHOJb30BaTh Ha
NMOBTOpEHHUE (B Hauaje U KOHIIE y4eOHOro roja), Ha ulyuyeHrue Haubosee TPYAHbIX U
3HaYUMBIX Te€M: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHUE U JCJIICHUE JECATUYHBIX Npo0eii, namMmepenue yrios; B VI
KJIacCE€ — JEUCTBUSA C IIOJIOKUTEIBHBIMU M OTPULATEIBHBIMUA YHCIAMM, PELICHUE
ypaBHEHUH, CJI0KEHUE U BbIUUTAHUE YHCEN, COACPKAIUX LETYI0 U IpOOHYIO YacTb,
Ha YMHOXEHUE U JIeJIEHUE OOBIKHOBEHHBIX JPOOCH.

Aureopa

B 03HaKOMUTENHbHOM IUIAaHE PEKOMEHIYETCS H3y4aTh CIEAYIOLIIUE TEMBI:
«ppaunoHanbHble yncina. [leiicTBUTENbHbIEC Ynciiay, « CpaBHEHUE TEMCTBUTEIbHBIX
yucen, apupMeTHuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «HaxoxaeHue
npUOIMKEHHBIX 3HAUYEHMM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUN TPETHEW M YETBEPTOM CTEIICHEW PA3JI0KEHUEM HAa MHOXKHUTEIN», « DyHKIHS

y =VX U ee rpaduk», «IIorpemHoCTh U TOYHOCTh NPUOIMKEHU», «UeTHble U
HeueTHble QYHKIMN», «DYHKIHA y=X », « DyHKIHSA y= ax’, ee rpadUK M CBOHCTBA.
I'paduxu bynxumit y= ax’ +nu Fa(x-m)z, «YpaBHEHUE C IBYMs IIEPEMEHHBIMU U
ero rpadux», «['paduueckuit cmocod pemieHUS CUCTEMBI  ypaBHEHHI»,
«M300paxkeHne 4aeHOB apu(PMETHUIECKON W TE€OMETPUYECKON MPOTPECCUil TOYKaMU



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

CrnenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«Jloka3zaTtenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JABYMS HEU3BECTHBIMUN,
«I"paduk TMHEHHOTO ypaBHEHUS C ABYMs NEepeMEHHBIMIY, «I'paduyeckoe pelieHue
JIMHEHHBIX YPABHEHUN W CUCTEM JIMHEHHBIX ypaBHEHUI», «CBONCTBA KBaJIPATUYHOU
byHKITINY.

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

I'eomeTrpus

CreyeT OCHOBHOE€ BHUMAHHUE YJEIUTh MPAKTUYECKOW HANPaBIEHHOCTU Kypca,
UCKIIIOYMB W YNPOCTUB HauOOJee CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUYECKUN
matepuasn. Ha ypokax reoMeTpun HEOOXOJAMMO MaKCUMAaIbHO HCIOIb30BaATh
HarJIAJIHbIE CpelcTBa OOydeHHs, OOJbIle MPOBOAUTH MPAKTUUECKUX padoT ¢
ydaluMucs, pemath 3a1aud. CTpouTh pelieHue 3a/1ay Mpu MOCTOSIHHOM OOpallieHuu
K HaIJISIAHOCTU — PUCYHKAM M YEPTEKaAM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W OKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCcTBO OT MNPOTUBHOrOo», «CyIIECTBOBAHWME W  E€IMHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOoi», «MeToa reoMeTpudecKux mect», «MeTton yJIBOeHUs
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHukay, «l/3MeHeHue TPUTOHOMETPUYECKUX  (PYHKUUMH  TpH
BO3pacTaHuu yraa», «DopMynbsl i1 pagdyCcoB BIMCAaHHBIX M  OIMCAHHBIX
OKPY’KHOCTEM  INpPAaBWIBHBIX  MHOTIOYI'OJIbBHUKOB»,  «YPaBHEHUE  NPSIMON»,
«JIBmxenue», «CBolcTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O IPOU3BEIACHNUN OTPE3KOB CEKYILHX, TEOpEMa O KBaIpaTe KacaTeIbHON.

CnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha u3ydeHHe TeM: «CHMMETpUYHbIC
¢urypei. OCHOBHBIE CBOMCTBAa OCEBON cUMMETpumN», «lleHTpasibHas CUMMETpPH,
«Ilapannensubii mepenocy, «IlloBopor», «IIpeobpazoBanue mnomodusa. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IOCTPOEHUE C IOMOLIBIO
LUAPKYJISI W JIMHEHMKW», «JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTW», «Pemienue
TPEyroJabHUKOBY, «Ilomobue dhurypy.

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

BeposiTHOCTH M CTATUCTUKA

B cBsa3u ¢ TeMm, 4TO JaHHBIA KypC BBI3bIBA€T HAMOOJBIIME CIOXKHOCTH IS
oOyuaronuxcst ¢ 3P, cBA3aHHbIE CO CHUKEHHBIM YPOBHEM pAa3BUTHUS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYITHOM i1 YYEHUKOB Marepuaie. OCHOBHOE€ BHUMAHHE CIIENYET YIAEIUTh
paszenaM, CBA3aHHBIMUA C TOBTOPEHHEM IPOWJIEHHOTO MaTepUalla, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUN M 3aJJaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIuxcs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOro MaTepuaia u
XapakTep €ro M3JI0KEHUA: TEOPETUYECKUM MaTepual IpPErnogHOCUTh B IPOLIECCE



pelleHrs 3a7a4 W BBIMOJIHEHUS 3aJaHUi HaTJsSAHO-TIPAKTHYECKOIO XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMUHAHMS CIIOKHBIX (OPMYJ, pElIeHHS HECTaHIAPTHBIX,
TPYyHOEMKHX 3a7aHuid. Psi Tem cienyer u3ydyarh B 03HAKOMUTEILHOM IUIaHE.

ApantupoBaHHas ~TporpaMMa IPENOCTaBsieT  YYHTEIIo  cBoOOmy B
pacripesielIeHUy MaTepuaia 1o YeTBepTsAM (TpuMmecTpam). Pacnpenenenue BpeMeHH
Ha M3y4yeHHEe TeM B TEUeHHE Y4YEeOHOro TroJla CaMOCTOSITEIbHO ONpeAessieTcs
00pa30oBaTeNIbHON OPraHn3alUeil U 3aBUCUT OT OCOOCHHOCTEH IPYMITbI 00YyYaIOLINXCS
¢ 3I1P u ux oco6sIx 00pa3oBaTEIBHBIX MOTPEOHOCTEH.

Bunbl nesaresbHocT o0yuawmmxcs ¢ 3IIP, o0yciioBj1eHHbIE 0CO0BIMU
o0pa3oBaTeIbHBIMM MOTPEOHOCTSMHU M 00€eCIIeYUBAIONIHE OCMBbICJIEHHOE
0CBOEHME CO/IepPKAHNM 00pa3oBaHus o npeaMery «MaremaTuka»

Conepxxanue BUIOB JesTenbHOCTH oOyuwaromuxcsi ¢ 3IIP ompenensiercs ux
0coObIMU 00pa30BaTeIbHBIMU NOTPEOHOCTAMU. [IOMUMO HIMPOKO KCIOJIB3YEMBIX B
AOOII OO0 ob6mux 1t BceX 00y4darIuxcs BUAOB IEITEIbHOCTH CIEAYET YCHIUTD
BUJIbI JEATEIBHOCTH CieU(PUUHBIE 111 JAHHON KaTeropuu AeTei, o0ecnednBaromme
OCMBICJIEHHOE OCBOCHHE COJEp)KaHWd O00pa3oBaHUsl MO MPEIMETy: YCHIICHHE
MPEAMETHO-TIPAKTUYECKON JESATENBHOCTH C aKTUBU3ALMEHl CEHCOPHBIX CHUCTEM;
Yepel0BaHWE BHJIOB JEATEIbHOCTH, 33JCHCTBYIOUIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHHE MaTepHuaia ¢ OOpPOil Ha allTOPUTM; «ITOIIATOBOCTHY B U3yYEHUU
Marepuana; HWCIOJIb30BaHUE JOMOJIHUTENIBHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
a0JIOHbl, OMOpPHBIE TAOJIMIIBI); PEYEBOM OTYET O TMPOIEeccCe M pPe3yJsibTare
NEeSATEIbHOCTH; BBINOJHEHUE CIELHAIBHBIX 3aJlaHul, 00ECIeUNBAIOIIUX KOPPEKIHUIO
peryisauuu  y4eOHO-1I03HABATEIbHON JESTEIbHOCTM M KOHTPOJb COOCTBEHHOTO

pe3yJbTara.
AnanTtupoBaHHas ~ TeMaTHYecKass W TEPMHUHOJIOTHYECKAs  JICKCHKa
cootBeTcTBYeT AOOIT OOO.

st oOyuarommxcs ¢ 3IIP cyiiecTBeHHBIM SBISIOTCS TPHEMBI padOTHI C
JIEKCUYECKUM MaTepralioM To mpenmMery. [IpoBoguTcs chnenuaibHas padboTra T1o
BBEJCHUIO B aKTUBHBIN CJIOBaph OOYyYarOIMXCSI COOTBETCTBYIOIIECH TEPMHHOJIOTHHU.
N3ydaembie TEepMUHBI BBOASTCA Ha TIOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3yaJIbHAs TOJJIEPKKA, AITOPUTMBI PabOThI C OMPEICICHUEM, OMTIOPHBIE CXEMBbI IS
aAKTyaJIM3allid TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHE

B cootBercTBUM c ®DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOI'0 0OIIEero o0pa3oBaHUsl Y4eOHBIM mNpeaMer «MaTemaTukay
BXOJUT B TNpeIMETHYI0 o0nactb «MaremaTuka M HHPOPMATHKA» M SBIAETCA
o0s13aTeNbHBIM 11 U3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTuka
TPaJAMIIMOHHO M3Y4YaeTcs B paMKax CIEAYIOIIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsT DJIEMEHTHI
CTaTUCTUKU W Teopuu BeposTHocTeil) u «['eomerpusi». Hactosimieit nmporpammoit
BBOJMTCS CAMOCTOSITENIbHBIN yueOHbIN Kypc « BeposITHOCTh M CTaTUCTHKAY.



OO61iee yrcIo 9acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUSI MaTeMaTUKH (0a30BBIi
YpOBEHB) Ha YpPOBHE OCHOBHOI'O 00111ero oOpazoBaHus, — 952 yaca: B 5 kiacce — 170
yacoB (5 yacoB B Hefleno), B 6 kinacce — 170 vacoB (5 yacoB B HeJeN0), B 7 Kjacce —
204 gaca (6 yacoB B HeJento), B 8 kiacce — 204 gyaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 yacoB B HEJICIIO).

IlnanupyemMblie pe3ybTaTbl OCBOCHHUA yueOHOro npeamera «Maremaruka»
Ha YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus

N3yueHue wmaremMarTMkd Ha YypOBHE OCHOBHOTO o00IIero oOpa3oBaHMs
HaIpaBJICHO Ha JOCTHXeHHe oOydaromumucs ¢ 3[IP TM4HOCTHBIX, METanpeIMETHBIX
Y IIPEIMETHBIX 00Pa30BATEIbHBIX PE3YIABTATOB OCBOEHHUS YUEOHOTO MpEaMETA.

JInYHOCTHBIE pe3yabTarTbl OCBOEHUS NPOrpaMMbl IO  MaTeMaTHKe
XapaKTepU3YIOTCA:

NATPHOTHYECKOE BOCIIUTAHHE:

IIPOSIBJICHHEM MHTEpECca K IPOLUIOMY M HACTOSIIEMY POCCHUUCKON MaTEMaTHKM,
LEHHOCTHBIM OTHOIIIEHHEM K JOCTHIKEHHSIM POCCHMCKUX MAaTEMAaTHUKOB U POCCUICKOM
MaTEMaTUYECKOW MIKOJbI, K MCIOIb30BAHUIO ITUX JOCTHKEHHUU B JPYTUX HAyKax H
NPUKJIAJHBIX cepax;

IrPaKAaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOSI3aHHOCTEN TpakJaHWHA M peaiu3alu ero
[IpaB, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBJICHUH, MPOLEAYyp TpPakJaHCKOro oOmecTBa (HampuMmep, BbIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMpoOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHMEM Ba)XXHOCTH
MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B I€ATEIbHOCTU YUEHOTO;

TPY10BO€ BOCIIUTAHUE:

YCTAHOBKOW Ha aKTMBHOE Y4YacTUE€ B PEUICHUWU MPAKTHUYECKHX 3aJad
MaTEMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTH4eCKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEH JKU3HU IS YCHENTHOW mpodeccuoHaIbHON
JESTEIbBHOCTH M Pa3BUTHEM HEOOXONUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAIbHOW TPACKTOPUU OOpa30BaHUSI M >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 00I1IECTBEHHBIX TOTPEOHOCTE;

3CTEeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K  AMOILMOHAIBHOMY M  3CTETUYECKOMY  BOCHPHUSITHIO
MaTeMaTu4eckux OOBEKTOB, 3ajlady, pEUICHUH, pacCykJACHU, YMEHHIO BHJIETb
MaTeMaTu4eCKue 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOIO MO3HAHMSA:

OpUEHTalUMel B JESITEJIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
npecTaBleHnii 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI UYEJIOBEKa, MPUPOIbLI U
oOuiecTBa, MOHMMAaHHEM MaTeMaTHMYeCKOM HayKh Kak c¢epbl YeJI0oBEeYeCKOn
NEATEIIbHOCTH, ATAaNoOB €€ Pa3BUTUA W 3HAUMMOCTH JJIi PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKU W MaTeMaTH4eCKOM KyIbTypoll Kak CpeICcTBOM
MO3HAHUS MHUpPA, OBJIAJICHUEM TMPOCTEUIIMMU HaBBIKAMHU HCCJIEI0BATEIbCKOM
NEeSATENbHOCTH;



¢pusuyeckoe BocnuTaHue, (opMUpPOBaHUE KYJIbTYPbl 310POBbSI H
IMOLHMOHAJIBHOIO 0JIarONmOJIyYmsi:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHMYECKHE 3HAHHWA B HHTEPECax CBOErO
30pOBBSl,  BEIACHUS  3J0pOBOro  oOpa3a  KU3HU  (300pOBOE  IUTAHUE,
COAJIaHCUPOBAaHHBIM  pPEKUM  3aHATUM W OTABIXA, peryisipHas (Quandeckas
aKTUBHOCTbh), C(POPMHPOBAHHOCTHIO HABBIKA pe(IeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKoro K€ MpaBa APYroro 4YeJ0BeKa;

IKOJIOTHYecKoe BOCIIUTAHUE:

OpUEHTAIMEH Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHUN IS pelIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPY)KAIOIICH Cpe/Ibl, IUNTAHUPOBAHUS MOCTYIKOB U OLIEHKH HX
BO3MOXKHBIX TOCHEACTBUNA MJII OKpPYXKAIOIIEH Cpedbl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM U MyTeH X PelIeHus;

ajanTauus K M3MEHSIOUNMMCH YCJIOBHUSM COLMAJIbHONH M NPHPOAHOI
Cpeasbl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJIOBMSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAaKTHUUYECKYIO AESITENbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCA Y APYTUX JIOJeH, IpUoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHUS, HAaBbIKU M KOMIIETEHLIUU U3 OTbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIIE
(opmynupoBaTh HJEH, MOHATHUS, TUIOTE3bl 00 00BbEKTaX M SABJICHUSIX, B TOM YHCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(QUIUTHI COOCTBEHHBIX 3HAHUH H
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTyalMl0, BOCIHPUHUMATb
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TpPEOYIOIUii KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAeMbIe pEIIeHHUs] W JAeUCTBUA, (HOPMYIMpPOBaTh W OIEHUBATh PUCKH U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHblIe pe3yJbTaThl:

B pesynprare ocBOeHHs MPOrpaMMbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOIO
obOmero obOpazoBanusi y oOywatomerocs ¢ 3[IP  Oynyr cdopmupoBanbl
METanpeAMETHbIE PEe3yNbTaThl, XapaKTepU3yoIuecs OBJIaJIEHUEM YHUBEpPCAaJIbHBIMU

IM03HaBaTEJIbHLIMU JICUCTBUSIMH, YHHUBEPCAIIbHBIMU KOMMYHUKATUBHBIMHU
JNIEUCTBUSMU U YHUBEPCAIBHBIMU PETYISTUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAIbHBIMHA Y4eOHbIMU NOo3HABaTeJbHBIMH
JeliCTBHSIMH:

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

BBIABJIATh JCHUINUT JAHHBIX, HEOOXOJUMBIX MJIsI PEIICHHS TMOCTaBICHHOMN
3a/1auu;

C TIOMOIIbIO YUUTEJNsI BBIOMPATH CMOCOO pEIICHUST MaTeMaTHYECKOW 3ajauu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

NPUMEHSATh ¥ TpeoOpa3oBbIBATh 3HAKM W CHUMBOJBI B XOJAE PEIICHUS
MaTeMaTUYECKUX 3a]1a4;

YCTaHaBJIMBATh UCKOMOE U JaHHOE MPH PEIICHUU MaTeMaTUYEeCKON 3a/1auH;

MOHUMAaTh W WHTEPHPETUPOBATH MHGOPMAIHMIO PA3IUYHBIX BUIOB U (HOpM
MIPEJCTABIICHHUS;



WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)uIecCKuMU CXeMaMu;

3¢ (HEKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIHIO.

NOHMMATh U UCIOJIb30BAaTh MaTEMaTUUYECKHUE CPEACTBA HAMVISIIHOCTH (Ipaduki,
auarpamMmbl, TaOJNMLbI, CXEMbl W Jp.) AJdi WUIIOCTPalluu, WHTEPIpETALNH,
apryMeHTaluu.

OBiageHne  yHUBEpPCAJIbHBIMH  y4e€OHbIMH  KOMMYHUKATHBHBIMH
JAeUCTBUAMM:

OpraHU30BbIBaTh Y4€OHOE COTPYJAHHYECTBO U COBMECTHYIO JEATEIBHOCTH C
YYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PELICHUS 3a/aY;

B3aMMOJICHCTBOBATh U HaXOUTh OOIIHME CIOCOOBI paboThI; paboTaTh B TPYyIIIE:
HaxoJIUTh OOIlee pEIIeHHEe M pa3pemaTh KOH(IUMKTBI HA OCHOBE COIIACOBAHHUSA
No3uIMii W yd€ra  HMHTEPECOB;  CiIylIaTh  mapTHEPA;  (HOPMYyJIHUPOBATH,
apryMEHTUPOBATh U OTCTAaUBATH CBOE MHEHMUE;

IPOrHO3UPOBAaTh BO3HMKHOBEHHE KOH(IMKTOB NMPU HAIUYMM Pa3HBIX TOYEK
3peHusl U paspeniaTb KOH(DJIMKTHI Ha OCHOBE y4€Ta MHTEPECOB M MO3MUIMI Bcex
YYaCTHUKOB;

apryMEHTUPOBAaTh CBOIO IIO3ULMI0O U KOOPAHMHHMPOBATH €€ € NO3ULMAMU
napTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE OOILIEro pelieHus B COBMECTHOMU
NEeATEIIbHOCTH;

BBINOJIHATh CBOIO 4YacTh pPabOThI, JOCTUIAaTh KayeCTBEHHOIO pe3yjbTaTa U
KOOPAUHUPOBATH CBOM JIEVCTBHUS C IPYTUMH WICHAMU KOMAH/IbL;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIMI IPOIYKT.

OBJiaieHNe YHUBEPCAIbHBIMHU YUYCOHBIMH PeryJsTUBHBIMHU ACHCTBUAMM:

CTaBUTh LIE€JW, BbIOMpATh U CO3/1aBaThb AJITOPUTMBI IS pPELICHUS Y4eOHBIX
MaTeMaTUYECKHUX MPOoOeMm;

IJIAHUPOBATh M OCYLIECTBIIATH JESITENBHOCTh, HAMNPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEI0BATENIBCKOIO XapaKTepa.

dbopMynupoBaTh M YIEpKUBAaTh Y4eOHYIO 3ajady, COCTaBJIATh IUIAH U
MOCJIEJ0BATEIbHOCTh JCHCTBUIM;

OCYILECTBISATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEeATEIIbHOCTH;

aJIeKBaTHO OLICHMBAaTh MPAaBUJIBHOCTb WM OLIMOOYHOCTH  BBINIOJHEHUS
y4ueOHOM 3aiaud, €€ OOBEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE BO3MOXKHOCTHU €€
peleHus;

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

NPEeABUAECTh TPYJHOCTH, KOTOPhIE MOTYT BO3HMKHYTH MPHU PEIICHUH Yy4eOHOM
3a/1a4y;

NOHUMATh MPUYHUHBI, 10 KOTOPHIM HE OBbUT TOCTUTHYT TpeOyeMblil pe3ysbTaT
JeSITeIbHOCTH, OINpPEAENATh MO3UTHBHBIE W3MEHEHMsI W HalpaBieHHs, TpeOyromue
JTajdbHEUIIeH paboThI;

PeryJupoBaTh Croco0 BBIPAXKEHUS SMOLIMH.

[IpenmerHble  pe3ynapTaTbl  OCBOECHMS  IPOrpaMMbl IO  MAaTE€MAaTHKE
MPEICTABICHbI 10 ToJaM OOy4YeHMsI B paMKax OTIEIbHBIX Y4eOHBIX KypcOB: B 5—6



KJlaccax — Kypca «Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay, «['eometpusy,
«BeposATHOCT U CTAaTUCTHUKAY.



AJTAIITUPOBAHHAA PABOYAS ITPOT'PAMMA

YYEBHOI'O KYPCA «MATEMATHKAY». 5-6 KJIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHSI MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MaTeMaTHUECKOTO 00pa30BaHus 00YJarOIINXCS;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O00ydarommxcs ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM JUisi HUX YpPOBHE K
OCO3HAHMIO B3aHMOCBA3M MaTEMAaTUKU U OKPYXKAIOILETO MUPa;

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTHyecKOl TI'paMOTHOCTU: YMEHHUS
pacrno3HaBaTh MareMaTH4YE€CKUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJIYYEHHBIE pE3YyNbTAThl W OLIEHUBAaTh HMX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMETpUUECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTHKOM, OJJHAKO, HE HE3aBUCHUMO OJHA OT JIPYro, a B
TECHOM KOHTAaKT€ M B3aUMOAECHCTBHM. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
AJIeMEHTaMU aireOpbl U ONMHUCATENbHON CTATUCTHKHU.

N3ydenue apudmernyeckoro mMarepuaiga HAUMHAETCS CO CHUCTEMaTH3alluu U
Pa3BUTHUS 3HAHUM O HATypaJbHBIX YMCJIAX, MIOJIYYECHHBbIX B HadajapHOU wIKoie. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUW COYETAETCS C PA3BUTHEM BBIYMCIIUTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOy4Y€HHEM MPOCTEHIIMM NpUEMaM NPUKHUIKH U OLEHKH PE3yJIbTaTOB
BbIUMCIICHUNA. 3ydeHue HaTypalbHBIX YHCEN NpoJoDKaeTcs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU NOHATHUSIMHU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano u3ydenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. JTo
MEPBbI ATan B OCBOCHHM APOOEil, KOraa MpOUCXOJIUT 3HAKOMCTBO C OCHOBHBIMU
UAesIMHU, MOHATUAMU TeMbl. [Ipu »TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO AECATUUYHBIX IPOOEH, YTo 11e1eco00pa3Ho
C TOYKHM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJIAa MPaBWJIA JEUCTBUH C
JIECATUUYHBIMU APOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMHU
BBIMOJIHEHUSI JEMCTBUI C OOBIKHOBEHHBIMH APOOSIMH. 3HAKOMCTBO C JAECSITUYHBIMU
ApOOSIMH PacHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3alMCH NIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHeC€H BTOpOW dTall B HM3yYECHUH JApOOEH, TIe
MPOUCXOIUT COBEPIICHCTBOBAHHE HABBIKOB CPAaBHEHUS U MpeoOpa3oBaHUs IpoOeil,
OCBOEHUE  HOBBIX  BBIYUCIUTEIBHBIX  AITOPUTMOB, OTTAYMBAHUE  TEXHUKH



BBIUMCIICHH, B TOM YMCJI€ 3HAUEHUN BBIPAKEHUH, COJIEPIKALINX U OOBIKHOBEHHBIE, U
JECSITUUHBIE JpOOHU, YCTaHOBJIEHHME CBSI3€H MEXKIYy HUMH, PACCMOTPEHHUE MPUEMOB
pelieHus 3a1a4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OcCo0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)K€ MOTYT pPacCMaTpUBaTbCA B HECKOJIBKO 3TanoB. B 6 kimacce B
HayaJle u3y4deHHsi TeMbl «lloJ0KUTENbHbIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCS
noareMa «llenble 4ncma», B pamMkax KOTOPOM 3HAKOMCTBO C OTPULATEIIBHBIMU
YUCJIAaMA W JICUCTBUSMM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMA YHCIAMH
IIPOUCXOUT HA OCHOBE COAEPMKATEIBHOIO MOAXO0JA. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYAIIUXCS NPAKTHYECKH CO BCEMHM OCHOBHBIMU NOHATHUAMH
TEMBbI, B TOM YHUCJE€ M C MpPaBUJIAMU 3HAKOB IPH BBIIOJIHEHHH ApU(PMETHUECKUX
nercTBuid. M3ydeHuWe palMOHAJIbHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
OPOAOKEHO B Kypce anredpbl 7 Kilacca, YTO CTaHET CIIEAYIOIIMM IPOXOAOM BCEX
OPUHLUIUAIBHBIX BOIPOCOB, TEM CaMbIM pa3JielieHHe TpPYyAHOCTEH obierdyaer
BOCIPUSATUE MaTepHalla, a paclpeaesieHHe BO BPEMEHU CIOCOOCTBYET MPOYHOCTH
IpUOOpPETAEMBbIX HABBIKOB.

[Tpu oOyueHUM pPELIEHUI0 TEKCTOBBIX 33Jad B 5—6 Kjaccax HCIHOJB3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KiaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYOLIUX
BUJIOB: 33Jaud Ha JBWKEHHWE, HA YacTH, Ha TMOKYINKH, Ha paboTy u
IIPOU3BOJIUTEIIBHOCTh, HA MPOLEHTHI, Ha OTHOIIEHUS M mnpornopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C NpUEMAMH pEelIeHUs 3a1ady nepedopoM BO3MOMXKHBIX
BapUaHTOB, ydarcd paboTaTh ¢ MH(pOpMalMEl, MpeacTaBieHHO B ¢opme TadJuIl
WJIY JUArpamM.

B apgantupoBaHHOM paboueil mporpamMme NpeaycMOTpeHO (opMUpOBaHUE
pONEAEBTUUECKUX allreOpandecKux NpeacTaBieHuil. bykBa kKak CUMBOJ HEKOTOPOTO
Yucjaa B 3aBUCUMOCTH OT MaTEMaTHYECKOIO KOHTEKCTa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA MIMPOKO HMCHOJb3YeTCS MPEXKIE BCEro s 3amucH OOLIMX
YTBEpXKACHUA W TOpeyIokKeHHH, (opMysl, B YaCTHOCTH [IJIsl BBIUYUCICHUS
r€OMETPUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB IpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HamnpaBlieHHass Ha  pa3BUTHE OOpa3HOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOI'O
BOOOpakeHUsl, M300pa3UTENbHBIX YMEHUH. OTO BaXHBIM 3Tam B H3YyYEHUU
F€OMETPUHU, KOTOPBI OCYIIECTBISIETCS HAa HAMISAHO-TIPAKTUYECKOM  YPOBHE,
OmMpaeTcsd Ha HarsIIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKOW JEATEIIBHOCTH, OIBITY, 3KCIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaroiyecss 3HAKOMSTCS C T€OMETPUYECKUMH (PUIypamMu Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpaLUSIMH, ydaTcsd U300pakaTb UX Ha
HEJIMHOBAaHHOW W KJIETYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTEHIIMe CBOMCTBa. B
MpoLecce U3yUeHUsl HarjsAHON Te€OMEeTpUN 3HaHUs, TOJyYeHHbIe 00yUJaloluMuUcs B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACIIAPSIOTCA.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CormacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4aeTcs WHTETPUPOBAHHBIN
npeaMer «MaTtemaTtuka», KOTOPBIA BKIIOYAeT apu(PMETHUECKUd MaTepual u
HATJISIAHYI0O TEOMETPHIO, a TaKKe TMPOIMEISBTUUCCKUE CBEACHHUS W3 alreOphl,
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.

COJIEPYKAHUE YUEBHOT'O KYPCA «MATEMATHKA»
(IIO TOJJAM OBYUEHUS)
5 KJIACC

HarypanbHble ync/ia U HyJIb

HatypansHoe uwncno. Psa nHarypanbnbix uucen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJMHATHOU (YUCIIOBOI) MpsSIMOil.

[lozunnonHass cucremMa cyucieHus. *PuMckas Hymepalus Kak MpuMep
HETO3HIHOHHON CHCTEMBI CUMCICHHA* . JleCSTHYHAS CHCTEMA CUHCIICHUSI.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYPaJbHBIX YUCEN C HYJEM.
Crnioco6bl cpaBHeHUs1. OKpyTIeHHE HATYypaTbHbBIX YUCEN.

CnoxeHre HaTypallbHBIX YKCEN; CBOMCTBO HYJSl IPH CIOKEHUU. Bbruntanue
Kak JieiicTBHe, OOpaTHOE CJIOKEHUI0. YMHOXKEHHE HATypaJbHBIX YHCEN; CBOMCTBA
HYJIS U €IUHUIBI IPU YMHOXKEeHUU. JleneHne kak neicTBre, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  nmeiicTBuUM, CBs3b  Mexay  Humu. [IpoBepka  pesyibrara
apupmeTnyeckoro neuctBus. IlepeMecTUTENbHOE M COYETATEIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, *PacHpeieIUTeIbHOE CBOWCTBO (3aKOH)
YMHOKEHHS ™.

Hcnonb3zoBanue OykB 151 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA W 3allHCH
CBOMCTB apu(METUUECKUX JCHCTBUM.

*JlenuTeny W KpaTHbIE 4YMCIa®, pas3lokeHHe Ha MHOxuTenu. [Ipocteie u
coctaBHbIe unciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM IIOKa3aTelieM. 3alkiCh 4YHWCIa B BHJE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. BplYMCICeHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJHEHUS  JeWcTBui.  Mcmonp3oBaHWe  NMpU  BBIYHUCICHHSIX
MIEPEMECTUTENBHOTO U COYETATEIIBHOIO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKECHMS,
*pacrpeaeuTeIbHOr0 CBOMCTBA YMHOKEHUSA ™.

podu

[IpencraBienrie o Jpobu Kak crnocobe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE U HenpaBuibHbIE Apodu. CMmemanHas Jpoob;
NpeCTaBlICHHEe CMEUIaHHOW NpoOM B BUJE HENPABWIBHOW APOOM U BBIACICHUE
[EeJOM YacTW 4ucia U3 HempaBWiIbHOW JipoOu. M3o0paxkeHue apoOed ToukaMu Ha

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



yrcioBoi npsimoii. OcHOBHOE cBOMCTBO npodu. *Coxpamienne apooeit. [IpuBenenue
poOu K HOBOMY 3HaMeHaTeto™. CpaBHeHHE TpOOCH.

CrnoxxeHre U BbIYMTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
obpatHble 1podu. *HaxokaeHue 4acTu 11eJ0T0 U IeJI0T0 0 €ro 4acTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune aecATHYHOW ApoOH B BHUIE
00bIKHOBEHHOMU. M300pakeHne MeCATHYHBIX ApOoOeH TOUKaMMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

ApudmeTrnueckue JAEUCTBUA C JCCATHUYHBIMH JApoOsMu. *OKpyrieHue
JNECATUYHBIX ApOOeh™.

Pemenne TeKCTOBBIX 32124

Pemenne TekCcTOBBIX 3adauy  apudMeTHYecKuM crmocoOoMm. *Perienue
JOTMYECKUX 3adad. PemieHuwe 3amay nepedOpoOM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcnonb3oBaHue MpH pelIEHUH 33124 TAOJIUI] U CXEM.

Pemienne 3amay, cojaepiKalllUX 3aBUCHMOCTH, CBSI3BIBAIOIINE BEIUYHMHBI:
CKOpOCTb, BPEMSI, PACCTOSIHHE; 1IE€HA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHNUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
U3MEPEHUS KaXK10W BEJIMUUHBI.

Pemenne ocCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigueie npenctaBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbBHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIW, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnmuHa oTpe3ka, METPUYECKUE E€IUHMIIBI IIUHBL. J[JInHAa JTOMaHOM, MepuMeTp
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOEHKE YII0B C MOMOUIBIO0 TPAHCIOPTHUPA.

Harnsigueie mnpencraBieHuss o (Qurypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK;
PsIMOYTOJILHUK, KBAJIpaT; TPEYTrOJIbHUK, *0 paBeHCTBE Puryp™.

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

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
IPSIMOYTOJILHUKOB, B TOM 4YHCle (uUryp, m300pak€HHBIX Ha KJeT4yaTod Oymare.
Enunuiibl n3mepeHus mionaiam.

*Harnsaneie peACcTaBICHUs O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBIHN
rapasuJielIeIuIe]n, KyO, MHOT'OTPaHHUKH. N3obpaxxenue MPOCTENIINX
MHOTOrpaHHUKOB. Pa3BépTkum kyba wu mnapawienenunena. CozmaHue MojeleH
MHOTOI'PaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.)™.

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

6 KJIACC

HarypaabHblie yucia
Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIPAXKEHUS, MOPSAOK AEUCTBUI, UCIOJIb30BaHUe CKOOOK. Vcnonb30Banue



IIPU BBIYUCICHUSIX NEPEMECTUTENBHOIO M COYETATENBHOIO CBOMCTB CIIOKEHUS H
YMHOXKEHHUSI,  *pachpeiieIMTeIbHOr0  CBOMCTBA  yMHOXeHUA.*  OkpyryeHue
HATypaJIbHBIX YUCET.

Jlenutenu W KpaTHbIe YyKclia; *HAUOOJIBIINN OOUIUI JAeNUTENh U HauMEHbIIIee
oO1ee kpaTHoe. [lenrMocTh CyMMBI U pou3BeneHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIlleHHE IpOOCH.
CpaBHenue u ymopsaourMBaHue apoOeil. Pemienue 3amay Ha HaXOXKACHHE YacTU OT
[EeJIOr0 M LeJoro mo ero 4actu. [IpoOHoe uMcino Kak pe3ynbTaT JeJICHHS.
[IpencraBnenne aecATUIHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
MpecTaBiICHUs] OOBIKHOBEHHOM NpoOM B BUJIE AecATUYHOU. JlecaTuunbie ApoOu u
MeTpuuecKas cucrema mep. ApudMeTHUecKre NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMU U JAECCITUYHBIMU JPOOSMHU.

OtHomienue. JleneHne B JaHHOM OTHOHIIEHMH. *Macmrad*, mnpornopuus.
IIpuMeHeHre TpoNOPLU NPY PEILIEHUH 3a/1a4.

[TonsiTne npoueHTa. BerynciieHne MpoLeHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
OpOLEHTY. BrlpaxkeHne NpPOLEHTOB AECATHUUHBIMM ApodOsimu. Permenue 3amau Ha
IPOLEHTHI. BripaXkeHne OTHOIEHUS BEJIMYMH B IIPOLIEHTAX.

ITos10:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble uKcna. Llenble uncna. *Moayns uucina,
reOMETpUYECKas MHTepnperauus Moayas uucia™. HWM3o0paxeHue dyucen Ha
KOOPJMHATHOM NpsIMOM. *YHCITIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKHE JIEUCTBHUS C TOJOXXHUTEIbHBIMU H
OTPULIATETLHBIMHU YUCIAMU.

[IpsiMmoyrosibHasi cucTeMa KOOpJAMHAT Ha IUIOocKocTH. KoopauHaThl TOYKM Ha
IJIOCKOCTH, adciucca u opauHara. Iloctpoenue Touek U Guryp Ha KOOPAMHATHOU
IUIOCKOCTH.

BykBeHHbIe BbIpaKeHUS

[Ipumenenue OyKB Jisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBUA. *BykBeHHBIE BBIPAKEHUS W UYHCIOBBIC
HOJICTAHOBKHU.* ByKBEHHbIE pPaBEHCTBA, HAXOXKJIEHHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyiibl; GopMyIbl IEPUMETPA U TUIONIAIN MPSIMOYTOJIbHUKA, KBaJpaTa, *00béma
napajijiesienunena u Kkyoa*.

Pemienue TekCTOBBIX 32124

Pemenne TekcTOBBIX 3adady  apudMETHUYECKUM  crocoboM. *PemeHue
JIOTUYECKUX 3aJ1ay. Penienue 3a1au nepedOpoM BCeX BO3MOKHBIX BAPUAHTOB.™

Pemenne 3amau, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTENBHOCTb,
BpeMsi, 00bE€M paboThl. EauHUIBI M3MEpEeHus: MacChl, CTOMMOCTH; PACCTOSIHMS,
BpEMEHU, CKOPOCTU. CBA3b MEXKY €IMHULIAMHA U3MEPEHUS KaXK0W BEIIMUUHBI.

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

*OueHKa U MPUKKUJIKA, OKPYTIEHHUE pe3yJibTara™.

*CocranieHue OyKBEHHBIX BBIPaXXEHHI 10 YCIOBHIO 3a4aUn™.

[IpencraBienne AaHHBIX C MOMOLIbI0 Tabnuu W guarpamm. CronOyarbie



JUarpaMMbl: YTEHUE U MIOCTPOECHHE. YTEHHE KPYTOBBIX IHAarpamM.

Harasignas reomerpus

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

*B3anMHOE pacnoyioKeHHWE JABYX HpPSIMbIX Ha IJIOCKOCTH, HapaslieiabHbIE
npsMble, MEPHNEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUNA: MEXAYy ABYMs
TOYKaMH, OT TOUKH JI0 MPSIMOil; IJIMHA MapIIpyTa Ha KBaJpaTHOU CETKeE.

MN3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHcHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSAAMOYTOJIbHBIN, TYIOYT OJIbHBIM;
paBHOOCIPEHHBIIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJBbHUKOB. [IpAMOYrobHUK, KBaJapaT: HUCIOJIb30BAHHE CBOWCTB CTOPOH,
VIJ0B, JuaroHaned. *M3o0paxeHue reomMeTpuyeckux (Uryp Ha HEJITUHOBAHHOM
Oymare ¢ WCIIOJIb30BAHUEM LUPKYJs, JIMHEHKH, YroJIbHHWKA, TpaHCIOpTUpa™.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp MHoroyronbHuka. [loHsiTMe momwaan QGUIypsl;  €IUHUIIBI
u3Mepenus miomaau. [pubmkénnoe nuaMepenue miouaan Guryp, B TOM 4UCIIE Ha
KBajgpaTHON ceTke.* [lpuOmmkE€HHOE H3MEpEeHHE UIMHBI OKPYKHOCTH, IUIOLIAIN
Kpyra*.

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

*Harnsaanele MIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajienenunesn, KyO, mOpu3Ma, NUpaMHAa, KOHYC, LWIMHIp, Map W cdepa.
N300paxxeHne npocTpaHCTBEHHbIX (Quryp. Ilpumepsl pazBEPTOK MHOTrOrpaHHUKOB,
uuauHApa U konyca. CozmaHue Mojenedl MpoCTpaHCTBEHHBIX ¢Guryp (U3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U Jp.).

[Tonarne oOBEMaA; eaUHUIIBI M3MEpeHUss 00bEMa. OO0BEM MPSAMOYTOJIBHOTO
napajienenuneaa, kyoa*.

[INTAHAPYEMBIE ITPEMETHBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMEBI
YYEBHOI'O KYPCA «MATEMATUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO 00ecreynBaTh JOCTUKEHUE CIEAYIONIUX MPEAMETHBIX 00pa30oBaTebHBIX
pE3yNbTATOB:

5 KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHPOBATECS B TIOHATHSAX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATYpPaJIbHBIMH YHCJIaMH, OOBIKHOBCHHBIMH U
JECATUIHBIMH IPOOSMH.

CpaBHUBaTh W yHOOPSJAOYMBATH HATypaJbHbIE YHWCJIAa, CpPaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIE JPOOH, IECITUIHBIE IPOOH.



CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOHM)  mpsMoll ¢
COOTBETCTBYIOIIMM €U YHCIOM M H300pakaTh HATypasibHbIE 4YMCIa TOYKAMH Ha
KOOPJAMHATHOM (YUCIIOBOM) TIPSMOM.

BoinonHaTh  apuMeTHUeCKUe JEHCTBUS C HATYPAIbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BhINONHATE NpOBEPKY, NPUKUAKY pPe3yIbTaTa BEIYMCICHUN.

OKpyrasTh HATypaJbHbIC YKCTIA.

PelieHue TeKCTOBBIX 3a/1a4

PemaTte TekcTOBBIE 3amaun apu(METHUECKHM CIIOCOOOM M C TOMOIIBIO
OpTraHW30BaHHOTO KOHEYHOTO TMepedopa BCeX BO3MOXKHBIX BapHaHTOB (TIpu
HEOOXOJIMMOCTH C HAPaBJISAIONIEH MOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHMOCTH, CBS3BIBAIONINE BEIHYMHBIL:
CKOPOCTb, BpEeMsI, PaCCTOSIHHE; TIeHa, KOJIMIECTBO, CTOUMOCTH (TIPH HEOOXOTUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON WH(MOPMAITIH).

Hcnonb30BaTh KpaTKuE 3alMCH, CXEMbI, TaOIUI[bI, 0003HAYCHUS MIPU PEIICHUU
3ajay.

[Tonb30BaThCsi OCHOBHBIMH €TUHUIIAMH W3MEPEHUS: IICHbI, MACChl; PACCTOSHUS,
BPEMEHH, CKOPOCTH; BBIpaKaThb OJHM €IUHUIBI BEJIMYMHBI 4Yepe3 jnapyrue (mpu
HEO0OXOIMMOCTH C OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats uHMOpMaIuUio, MPEACTABICHHYIO B Tabiuile, Ha CTOIO04YaTOMN
auarpaMMe, WHTEPIPETUPOBATH IPEICTABICHHBIE TaHHBIC, MCIOJIb30BAaTh JIaHHBIC
P PEIISHUH 3a]1a4.

Harasignasi reomerpust

[Tob30BaTHCS TEOMETPUUYSCKUMH TOHATHUSIMH: TOYKA, TpsMasi, OTPE30K, Jyd,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaMTh TpPUMEpPHI OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIIMX (Gopmy
U3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YyalbHOW OTMOpeE,
CBS3aHHYIO C yIJlaMU: BEPIIMHA, CTOPOHA; C MHOTOYTOJbHUKAMU: yTOJ, BEPIIHUHA,
CTOpPOHA, IMaroHallb; C OKPY>KHOCTBIO: pajuyc, TUaMeTp, LEHTP.

N300paxkath W3y4YeHHBbIE TeOMeTpUuueckre (Urypbl Ha HEIWHOBAHHON W
KJIeTYaTON Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEUKH (TIOCTIe COBMECTHOTO aHAIN3a).

HaxonuTh MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C TOMOIIBIO
JUHEHKH, CTPOUTH OTPE3KM 3aJaHHOW [IJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcronp30BaTh CBOWCTBA CTOPOH W YTJIOB MPSMOYTOJIbHUKA, KBaapaTa I WX
MIOCTPOCHUS, BEIYUCIICHUS TIIOMIAIN U TISPUMETPA.

BeraucisaTe mepuMeTp ®W IUIONIAAbh KBajapaTa, MIPSIMOYTOJIbHHUKA, QUTYP,
COCTABJICHHBIX W3 TPSAMOYTOJBHUKOB, B TOM 4YHCIIC (GUTYp, HU300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThCS OCHOBHBIMM METPUYECKUMU EIUHUIIAMU W3MEPEHUs JIHHBI,
TJIOIIA/N; BRIPAXKATh OJTHU €IMHUIIBI BETUYHHBI Yepe3 Apyrue (Ipu HEOOXOIUMOCTH
C OTIOPOIi Ha CIIPABOYHYIO0 HH(POPMAIIHIO).

PacriosnaBate  mapasuienemnumnen, KyO, HCIOIL30BaTh TEPMHUHOJOTHIO:
BEpIIMHA, peOPO TpaHb, U3MEPEHNUS;, HAXOIUTh U3MEPECHHUS TapajuIeNienuIeia, Kyoa.



Beraucisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHBIM H3MEPEeHHsIM (C
OTOpPOM HAa aJIrOPUTM Yy4YEOHBIX ACHCTBHUI), MOJB30BATHCS CIUHUIIAMHA H3MEPEHUS
00BEMa.

PemaTte HecJIOXKHBIC 3a7ayll Ha HM3MEPCHUE T'COMETPUUYCCKUX BEIUYHMH B
MPAKTHICCKUX CUTYaHsIX (IIpH HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOH).

6 KIIACC

Yuciaa v BBIYMCICHUA

OpueHTHpOBaTbCSI B TOHATHSIX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
TEPMUHAMU, CBA3aHHBIMHM C PA3UYHBIMM BHJIAMH YMCEN M CIIOCOOAMHM HMX 3alluCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K APYTOH.

CpaBHUBaTh M yHOPSAIOYMBATH II€JIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATHUHbIE
poOu, CpaBHUBATH UKCIIa OJHOTO U Pa3HBIX 3HAKOB.

Brinonuats apudpmMeTrHuecKkre N1eMCTBUS C HATYPAIbHBIMH U LIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMU U JIECTUYHBIMU APOOSAMH, TOJIOKUTEILHBIMUA U OTPUIIATEIbHBIMU
YU CIIAMM.

Briuncnars 3Ha4€HUST YUCITOBBIX BBIPaKEHUMN, BHIMOJHATH IPUKUIKY U OLICHKY
pe3yJiibTaTa BBIYMCIICHUH; BBINOIHATH MPEOOpa30BaHUSI YUCIOBBIX BBIPAKCHHUI Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM U U300paxaTh YMCiia TOYKaMU Ha KOOPJUHATHOM MPSIMON, HAXOJIUTh MOJTYJIb
qucia.

COOTHOCUTH TOYKH B MPSMOYTOJBHOM CHUCTEME KOOPAHMHAT C KOOpAMHATaMU
3TOU TOYKH.

OkpyrasTh LeNble 4YKClia U JAeCATHYHbIE ApoOu (Mo oOpas3iy), HaXOAWTh
MPUOJIMKEHUS YUCEI.

YucsoBbie 1 0yKBEeHHbIE BHIPAKCHUSA

OpueHTUpOBaThCS B TMOHATUSAX U ONEpUpPOBaTh Ha 0a30BOM YpOBHE
TEPMUHAMU, CBSI3aHHBIMU C 3allUChIO CTETEHU YHWCIa, HAaXOJIUTh KBaapaT U KyO
YUCJaa, BBIYUCIATh 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKECHUH, COJEpIKALIUX
CTEIICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPH HEOOXOJUMOCTH C OMOpPON Ha
ITOPUTM TMPABUJIA), PACKIIAIBIBATh HATYpaIbHBIC YMCIIA HA MPOCTHIC MHOKHUTEIH.

*Tlonp30BaThCS MAcIITAOOM™, COCTABIISITH MTPOTIOPIIMU U OTHOIIICHUS.

Hcnonp3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alUCA MATEMATHYCCKUX
BBIDOKCHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPAKCHHM,  OCYIIECTBIISS
HEO0OXOJAMMBIC TOACTAHOBKM W TIPeoO0pa3oBaHus (C OTMOPOM Ha aJrOPUTM y4eOHBIX
NEUCTBUI).

HaxoauTs HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 3a7a4

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

Pematsp MPOCTEUIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPOMOPUMOHAIIBHOCTBIO BEJIWYMH, MPOIEHTAMU; PEIIaTh TP OCHOBHBIE 3a/1a4yd Ha



JpOoOU U MPOUEHTHI.

Pemare 3amaum, conep:kamipe 3aBUCHMOCTH, CBS3BIBAIOLIUE BEIMYMHBIL:
CKOPOCTb, BpeMH, paccTosiHue, 1IEHa, KOJIMYECTBO, CTOUMOCTB;
IPOU3BOJAUTENBHOCTh, BpeMsi, 0O0OBEMA paboThl, HCNONb3Ysd AapU(PMETUUECKUE
JNEUCTBHs,  OLICHKY, IIPUKHUJAKY; II0Jb30BaTbCs  C€IMHHALAMH  HU3MEPECHUS
COOTBETCTBYIOIINX BEJINYHH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHanms3a.

W3Bnekats wH(MOpMAIUIO, TPEACTABICHHYIO B TaOJWIAX, HA JIMHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpaMMax, WHTEPHPETHPOBATH MPEICTABICHHBIC
JTAHHBIEC; UCII0JIb30BATh JAHHBIC [IPY PELICHUU 3aa4.

[IpencraBiasaTs uHGOPMAIIMIO C TIOMOIIBIO TAaOIUI, TUHEWHON U CTOIOYATOM
JarpamMm.

Harasignas reomerpust

[TpuBoauTh npuUMeEpbl OOBEKTOB OKPYKAIOIIETO0 MHpa, HUMEuX (popmy
U3YUYEHHBIX TEOMETPUUYECKHUX IUIOCKUX M NPOCTPAHCTBEHHBIX (UTYp, HpUMEpPbI
PaBHBIX U1 CHMMETPUYHBIX (Uryp.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HETMHOBAaHHON
U KjJeTyaTod Oymare M3ydyeHHbIE IUIOCKME TeoMeTpuueckue ¢Qurypel u
KOH(QUTYpaluU, CAMMETPUYHbBIE (PUTYPBI.

NMeTp mnpencTaBieHUE O TEOMETPUYECKUX TOHATHSIX: PaBEHCTBO (QUTYD,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTe BETWYMHBI YTIIOB U3MEPEHUEM C MOMOIIBIK TPAHCIIOPTHUPA, CTPOUTD
YIJIBl 33JaHHOW BEJIMYMHBI, ITOJb30BAThCA MPU PELIEHWU 3aad IpagyCHOM Mepou
YIJIOB; paclO3HABaTh HA YEPTEXKAX OCTPBIN, MPAMOU, pa3BEPHYTHIN U TYIION YTJIBI.

Beluncnare IMHY JOMaHOM, NEPUMETP MHOTOYTOJIbHUKA, TOJIb30BaThCS
€IUHULIAMH U3MEPEHUS JUIMHBI, BBIPAXKaTh OJHU €IMHUIBI U3MEPEHHUs JJIMHBI Yepes
IpyrHe.

Haxoaute, ncnonp3yst 4epTEKHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMs
TOYKaMHM, OT TOYKHU 10 NPSIMOM, JUIMHY IIyTH HA KBaIPaTHOMU CETKE.

Bbruncnsate miomaab  (Uryp, COCTaBIEHHBIX U3  NPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHre Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUIYpBI, TOCTpauBaHUE
10 NPAMOYIOJIbHUKA; I10JIb30BaThCS OCHOBHBIMM E€IMHUIAMU WU3MEPEHUs IUIOIIANN;
BBIPAKATh OJHU €AMHUIBI U3MEPEHHUS TJIOLAAN Yyepe3 Apyrue (Ipu HeoOXO0AUMOCTH
C OMOPOM Ha CIIPABOYHYIO HH(POPMALIHIO).

Pacno3naBaTh Ha MOAENAX M H300pKEHUSIX MUPAMHUAY, KOHYC, LMIIMHID,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakarh Ha KJIeT4yaTOM Oymare npsMOYroJIbHBIN MapajuieIenune.

Boruucisate 00bEM MpSIMOYTOJBHOTO MMapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMH €JIMHUIIAMHU U3MEpeHHUs] 00bEMA; BBIpAXKaTh OJHU E€IUHUIIBI HU3MEpPEHUS
00BéMa yepe3 apyrue (C omopoi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pemare HECHOXHBIE 3aauv Ha HAXOXKJICHME T'€OMETPUYECKUX BEIWYUH B
MPAKTUYECKUX CUTyalusxX (Ipy HEOOXOIMMOCTH C BU3YaJIbHOMN OMOPOIN).



AJAIITUPOBAHHASA PABOYAS TIPOI'PAMMA YUEBHOTI'O KYPCA
«AJITEBPA». 7-9 KIIACCBbI
Hean n3yyeHusi yuedOHOro Kypca

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecreynBaeT HM3y4yeHHWE IPYrMX [WCLUUIUIMH, KaK €CTECTBEHHOHAyYHOIrO, TaK H
TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOIOJKEHUST 00pa30BaHuUs
U B MOBCETHEBHOW kHU3HU. Pa3BuTHe y 00yyaroumxcs HayYHBIX MPEACTABICHUN O
MIPOUCXO0XKICHUN
M CYIIHOCTH aJreOpandecKux aOCTpaKIui, CIoco0e OTPaKEHHS] MAaTeMaTHYECKOM
HAyKOW SIBJICHMH W TPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MaTEMaTHYECKOrO
MOJIEJIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUSI U KAYECTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aJlaliTallid B
COBpeMeHHOM LH(poBoM obimecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMeHHMs  HaOIOJaTh,  CpaBHUBaTh,  HAXOAWUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS W BBIBOABL, (POPMYIUPOBATH
yTBepkaeHus. OcBoeHue Kypca ainreOpsl OO0ecreyMBaeT PAa3BUTHE JIOTHYECKOTO
MBIIUICHUS OOYYalolUXCSA: OHU UCIOJBb3YIOT JAEAYKTHBHbIE M HHAYKTHBHBIC
paccyxeHus, o00O0O0IIeHHe W KOHKpPETH3allhio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenue anreOpe MpeAnoyiaraeT 3HAYUTENbHBIM O00BEM  CaMOCTOATEIIHLHOU
NEATENbHOCTH  OOYy4YaloIIMXCA, [O3TOMY CaMOCTOATEIBbHOE pEIICHHE  3a]ad
€CTECTBEHHbIM 00pa3oM SBISETCA pealn3alell eATeIbHOCTHOrO IMPUHLINIA
00yueHus.

B crpykrype mporpammsl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJbI
OCHOBHOE€ MECTO 3aHHMAIOT COJEP)KATEIBHO-METOANYECKHE JuHUM: «YHucna wu
BBIUHCIICHUS»; «AJreOpandeckue BBIPOKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxnaa u3 3Tux copepkaTeabHO-METOIUYECKUX JIMHUM pa3BUBaETCA HA
OPOTSHKEHUU TPEX JIET M3Yy4YeHUsl Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasich U
B3aUMOJEHUCTBYSl ¢ IPYTMMH €ro JIMHUSAMHU. B Xxolie u3ydyeHus kypca oOydaromumes
MPUXOAUTCS JIOTHYECKH PacCyKIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM LIeN1eco000pa3HO BKIIOUYHUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMAaTUYECKOTO 00pa30BaHUs U
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOYYalOIIUMHCS  OCHOB  YHHMBEPCAJIBHOIO
MaTEMaTUYECKOro  fA3blka. TakuMm  00pa3oM, MOXKHO  yTBEpXKIaTh, 4YTO
coliepKaTeIbHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Ainredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapakTep.

Copnepxxanne mnMHUM «YuCiIa W BBIYMCICHHS» CIYKUT OCHOBOW JUIS
JaJIbHEUIIIEr0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OO0y4aroumxcs
JIOTUYECKOT0 MBIIUIEHUS, (DOPMUPOBAHUIO YMEHHs MOJIb30BATHCSA ANTOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ui MOBCEIHEBHOU
KU3HU. Pa3zBUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHATIBHBIMU U
WUPpALMOHATFHBIMU YKCIIaMi, (OPMHUPOBAHUEM TPEACTABICHUM O JCHUCTBUTEIHHOM
yycie. 3aBeplleHWe OCBOCHUS YHCIOBOM JIMHUMA OTHECEHO K CTapUIEMy 3BEHY
o0111ero oO0pa3oBaHUsI.



ConepxaHue OBYX aireOpandyeckux JIMHUN — « Aredpanyeckue BhIPAKCHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOLIMXCs
MaTEMaTUYECKOIo ammnapara, HEOOXOAMMOIO Uil pEIIeHUs 3aJad MaTeMAaTUKH,
CMEXHBIX IPEIMETOB M INPAKTUKO-OPUECHTHPOBAHHBIX 3a/1ad. B OCHOBHOW wIKOJIE
y4eOHBI MaTepuall IPyHNIUPYETCsl BOKPYI pPALMOHAIBHBIX BbIpaKeHUU. AjreOpa
JE€MOHCTPUPYET 3HAUEHHUE MAaTEMATHKHU KaK S3bIKA JIJIsl HOCTPOEHUSI MaTEMaTHYECKIX
MOJIeJIeH, ONMMCaHMs MPOLIECCOB U SBJICHUH peajpHOro mupa. B 3amaum oOyueHus
anredpe BXOIAT TakXKe JallbHEHIIee Ppa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, Ui OCBOEHHUS Kypca HMH()OPMATHKH, W OBJIAJCHUE
HaBbIKAMU JIEAYKTUBHBIX paccyxaeHuid. I[IpeoOpa3zoBaHue CHUMBOJIBHBIX (HOpM
BHOCHT CBOHM crneuuduueckuil BKJIaJ B pa3BUTHE BOOOpPa)KEHUS, CIIOCOOHOCTEH K
MaTEeMaTH4YeCKOMY TBOPUECTBY.

Conepxanue (QyHKIMOHATBHO-TPA(PUUYECKOW JTUHUM HAICJICHO HA MOJYy4YCHUE
IIKOJIbHUKAMU 3HAaHUM O (PYHKIMIX KaK BaKHEWIIEW MaTeMaTU4ecKOW MOJenu AJs
OMHCAaHUS U HUCCIEJOBAHMUS Pa3HO-0Opa3HBIX MPOLIECCOB MU SIBJICHUM B MPUPOAE U
oOuiectBe. M3yueHue »TOro marepuajia CliOCOOCTBYET Pa3BUTHIO Y OOYYaroIIMXCs
YMEHHSI MCTIOIb30BaTh PA3IUYHbIC BBIPA3UTEIbHBIC CPECTBA SI3bIKA MATEMATHKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKIaJ B (OpPMUPOBAHUE
IPEICTaBICHUN O POJIM MAaTEMATHUKH B PA3BUTUN HUBWIN3ALUHI U KYJIbTYpBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4yeOHbIH Kypce
«Anre0Opa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3Jelbl COJACPKAHUS:
«Yucma ¥ BBIYUCICHUS», «ANreOpandeckue BBIPAXKEHUS», «YpPaBHEHUS U
HEpaBeHCTBA», «DyHKIIIN.

VY4eOHbIN MIaH Ha KU3y4yeHue anreOpel B 7-9 knaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUCHHE KAXKIOTO roja oOydeHHs, BCEro 3a Tpu roja
00yueHust — He MeHee 306 yueOHBIX YacoB.

COHEPXXAHUE YYEBHOI'O KYPCA «AJI'EBPA» (11O TOJAM OBYYEHUA)
7 KIIACC

Yuciaa v BBIYMCICHUA

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEX0J OT OMHON (OPMBI 3aIUCU
npobeit k gpyroit. [loHATHe palMOHANIBHOTO 4YHCHA, 3aliCh, CpPaBHEHHE,
yOOPSIIOUMBAHUE  pallMOHAJBHBIX  4Huceld.  ApudMeTH4YecKue  JCUCTBUS  C
palMOHAJILHBIMU YHuCJIaMU. PelieHue 3amad w3 peajqbHOM MPAKTUKUM HA 4YacTd, Ha
JpoOu.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTeleM: OIpeesieHue, MpeoOpa3oBaHue
BBIPKCHHUI Ha OCHOBE OTPE/IEIICHUS, 3aIUCh OOJIBIITUX YHUCE]T.

[IporeHThI, 3aNKCh MPOLIEHTOB B BUJE IPOOU U IpoOU B BUJE MPOIIEHTOB. Tpu
OCHOBHBIE 33J1a4¥ Ha MPOLEHTHI, PEIICHHUE 33]]a4 U3 PEATbHON MPAKTHKHU.

[IpuMeHeHue TNPU3HAKOB  JACJIMMOCTH, Pa3lIO)KEHUE HAa  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.



PeanbHble  3aBUCMMOCTH, B TOM  4HMClIe T@psiMas U oOparHas
IPONOPLUHUOHAIIBHOCTH.

AnredOpandeckue BbIPAKEHUS

[IlepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IMEpeMEHHOU. [lomycTumblie
3Ha4YE€HUsl NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIY BEIMYWHAMHU B BUJIE
dbopmyiibl. Beraucnenus no gpopmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAXKEHUM, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBujia MpPeoOpa3oBaHUS CyMM W MPOU3BEACHUMN, MpaBUia PACKPBITHS CKOOOK H
MIPUBEICHUSA MTOTOOHBIX CIaraeMbIX.

CBoliCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrowieHsl. CreneHb MHOrowieHa. CJ0KE€HHE, BbIYUTAHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBI U
KBaJpaT pasHocTH. DopMyna pa3HOCTH KBaapaToB. PaziokeHue MHOTOYJIEHOB Ha
MHOYUTEIH.

YpaBHeHnust

VYpaBHeHHE, KOpPEHb YpaBHEHHUs, IpaBWja MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHUS, pPELICHUE JIUHENHBIX ypaBHEHU. COCTaBIeHNE YPaBHEHUN I10 YCIOBUIO
3amauu. Perenne TeKCTOBBIX 3a1a4 € IIOMOLIBIO YPABHEHUN.

*JIuHeiiHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €r0 rpacpmc*z. Cucrema nByx
JUHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMM. PemeHue cucreM ypaBHEHUHN
coco0OM TOJICTaHOBKH. [IprMephl peleHus TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YpaBHEHUM.

DOYyHKIUU

Koopaunara Toukn Ha npsiMoil. YucnoBsle TpOMeEKYTKU. PaccTosiHne Mexay
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cucrtema koopauHat, ocu Ox m Oy. Alcmucca U opAuHATA
TOYKA Ha KOOPAMHATHOM miockocTH. Ilpumepsl rpadukoB, 3aAaHHBIX (popMylaMu.
Urenue rpadKoB peaslbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pyukiuu. ['paduk ¢pynkmmu. CoiictBa dyHkiumid. JIunelinas GQyHKIus,
e¢ rpaduk. I'padpuk pynkumm y = kx + b. *I'paduueckoe peirenne TMHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KUIACC

Yucaa v BIYMCICHUA

KBagparueiii kopenb u3 uyucina. *llonstue 00 wuppanyuoHAIHLHOM YHCIIC.
JlecaTuunble TPUONMKEHUST UppallMOHAIbHBIX uncen™. CBoicTBa apuMETHUECKUX
KBaJ[paTHBIX KOPHEH U WX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUHCIICHUSAM. * J[eiCTBUTEIbHBIC YUCTa™.

CreneHb C 1ENbIM MoKazaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AuredpanvyecKue BbIPpAKEHUA

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



KBanparHbiil TpEXWICH; Pa3JIOKEHUE KBAIPATHOTO TPEXWIEHA HA MHOXKHUTEIIH.

Anrebpandeckass ApoOb. OCHOBHOE CBOWCTBO aireOpandecko apoowu.
CnoxxeHue, BBIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpauvyeckux  JApoOeil.
PanronanbsHbie BhIpaKEHUS U UX IPE0Opa3OBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBangparHoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHus. *Teopema
Buera*. Pemmenue ypaBHeHUM, CBOIAIIMXCS K IMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIOHATIBHBIE YPAaBHEHUSL.

*T'padmyueckas MHTEpIPETAIMS YPAaBHEHUN C IBYMS TIEPEMEHHBIMU U CHUCTEM
JUHEHHBIX YpaBHEHWH C JByMs NepeMeHHbIMU™. Ilpumepbl pemeHuss cuctem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a/1a49 aareOpandecKuM CIiocoOoM.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DOyHKUMHA

[Tonsitue gpynkiuu. OOIaCTh ONpEAeieHUs U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CniocoObl 3a1anus QPyHKITUH.

I'padux ¢ynkuuu. Ytenue cBovicTB PyHkiuu mno e€ rpaduxy. IIpumeps
rpa@uKoB QYHKIHM, OTPAKAIOIMIUX PEATIbHBIE TMPOIECCHI.

OyHKIMY, ONHUCHIBAIOIIME TIPSIMYI0 U OOpaTHYH MNPONOPLHMOHAIBHBIC

k
3aBUCUMOCTH, uX Tpaduku. DyHKIUU Y = X2, y = X, y = VX, y = -

*T"padmueckoe pelieHrne ypaBHEHU U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucaa v BIYMCICHUSA

PaunonanbpHble yucia, *MppalvoHaIbHbIE YMCIIa, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE IpoOU. MHOXKECTBO JNEHCTBUTEIBHBIX YMCEN; NEHCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIBbHBIX YMCEII U KOOPJAUHATHOU MPSIMOM.

CpaBHeHMe  JCMCTBUTEIBHBIX  4YHCEN, apuMeTHuyeckue JeHCTBUS €
IeHCTBUTENBbHBIMU YU CIIAMU ™.

Pa3meppl OOBEKTOB OKpYKalOLIEro MHpa, JUIMTEIBHOCTH IPOLIECCOB B
OKPY’KaIOILEM MUPE.

[TpubnmxE€HHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh NpuOImkeHus. OkpyrieHue
yucel. [Ipuknaka n oneHka pe3ynbTaTOB BBIYUCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIMXCS K JTUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHenue. *IlpumMepsl pellleHUs ypaBHEHUU TPEThel M YeTBEPTOM
CTEeNEeHeH pa3oKEeHUEM Ha MHOKHUTEITN™.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.



VYpaBHeHue ¢ JByMsl MEpEeMEHHBIMU M ero rpaduk. Pemienue cuctem nByx
JINHEWHBIX YPABHEHUN C JIBYMsA MEPEMEHHbIMU. PElIeHHE CUCTEM JABYX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNS] CUCTEMBI YPAaBHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PemieHue cucrem
JUHEVHBIX HEPABEHCTB C OJHOW INepeMeHHOW. KBaaparHele HEpaBEHCTBA.
I'paduueckass wHTEpHpeTanis HEPAaBEHCTB W CUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU.

DOyHKIUU

KBanmpatnunass ¢yskuus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPILMHBI Tapado0Jibl, 0Cb CAMMETPUHU Mapa0OIbl.

['paduku GYHKITHIA: y = Kkx, y = kx + D, y = X,
y = Vx,y = %I/II/IX CBOICTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U IIPOIPecCHU

[loHsiTHE YMCIOBOW TMOCIEAOBATENBHOCTU. 3aJaHUE IIOCIEN0BATEIBHOCTH
peKyppeHTHOM dhopmyioii u Gpopmysoit N-ro yieHa.

Apudmernueckas u reomerpuyeckass mnporpeccuu. dopmynbsl N-ro 4viieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCcCUii, CyMMbI IIEPBBIX N YICHOB.

*N300pakeHne 4WICHOB apU(PMETUYECKON M Te€OMETPUYECKOW MPOrpeccHid
TOYKAMHA Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIM M SKCIIOHCHIMAIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI ™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
AJTATITUPOBAHHOM PABOYEN ITPOTPAMMBI KYPCA «AJITEEPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETo
oOpa3oBaHMsl JIOJDKHO OOECIeurBaTh JOCTIDKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Yucsa ¥ BIYHCICHUS

BbimonHsATh, coderas yCTHbIE M NHCbMEHHbBIE NPUEMBI, apUPMETHUECKUE
JEUCTBUA C PAllMOHAIbHBIMU YU CIIAMH.

HaxoauTh 3HaYeHWs YHUCIIOBBIX BBIPRXKEHUN; NPUMEHSATH pa3HOOOpa3HbIe
CHOCOObI M TMPUEMBI BBIYMCIICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUN, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH.

[lepexomuth OT omHOM (opMbl 3amuicu 4YMcend K Jpyroil (mpeoOpazoBbIBATH
JNECATUYHYIO IpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JCCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
yHOPSI0YUBATh pallOHATIBHBIEC YUCIIA.

OKpyrJsTh Yncia.

BbINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYeHUI



YU CJIOBBIX BBIPAKECHHM.

BbINONHATE JEHCTBUSL CO CTENEHSIMH C HaTypalbHBIMHM IOKa3aTessiMu (C
OTOPOi Ha CIIPAaBOYHYIO HH(POPMAILIUIO).

[IpuMEHATh NPU3HAKK JEIUMOCTH, Pa3J0KEHUE HA MHOYKUTEIN HATYPaJIbHBIX
quced.

Pemate mpocreilime MNpakTUKO-OPUEHTHPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOUIEHUEM  BEJIMYMH, NPOMOPLMOHATBHOCTEIO ~ BEJIMYMH,  MHPOLEHTaMU;
MHTEPIIPETUPOBATH PE3YJbTAThl PEIICHUS 33/1a4 C YYETOM OTPAaHUYEHUH, CBS3AHHBIX
CO CBOWCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

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

Haxonuth 3HaueHuss OYKBEHHBIX BBIPQXEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IEPEMEHHBIX.

BrinonHATe peoOpa3zoBaHus LEJNOT0 BbIpAaKEHHUs] B MHOTOWIEH MPUBEACHUEM
NOJJOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJICH, MPUMEHSTh (HOPMYJIbI KBaJipaTa CyMMBbI U KBajpaTa pasHOCTH (C OMOpon
Ha CIPaBOYHYIO MH(POPMAIIUIO).

OCyIIEeCTBIIATh Pa3JIOKEHUE MHOIOYIECHOB HA MHOXHUTEIM C ITOMOIIBIO
BBIHECEHHSI 32 CKOOKHM OOILEr0 MHOXKHUTENS, TPYIITMPOBKHU ClIAraeéMbIX, PUMEHEHHSI
bopMyIT COKpAIIEHHOTO YMHOXKEHHUS (C OMOPOM Ha CIPABOYHYIO MH()OPMALIHIO).

[IpumensTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTE€MAaTHUKH, CMEXXHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAJIbHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl HA CIIPABOYHYIO MH(POPMAITHIO).

YpaBHeHMs U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, IMPUMEHAS IIpaBUia
nepexoaa OT HCXOJHOIO YPaBHEHUS K PABHOCWIIBHOMY eMy. [IpoBepsTs, sBigeTcs i
YHUCJIO KOPHEM YPABHEHHS.

Nmets mpencraBieHue o rpadUyecKUX METOAaxX MPH PEIICHUH JIMHEHHBIX
YPaBHEHUW U UX CUCTEM.

[TonGupare mnpuMepsl Map YMCEN, SBISIOUUXCA pPELIEHUEM JIMHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOM TIOCKOCTU rpadvK JUHEHHOTO YpaBHEHUS C IBYMS
NepEeMEHHBIMHU; MOJB3YSICh TPaQUKOM, IPUBOJIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemiath cuctembl IByX JUHEHWHBIX YpaBHEHUU C ABYMS MEPEMEHHBIMHU, B TOM
yucie rpapuiecku (C ormopoi Ha alNropuT™M y4eOHBIX IEHCTBUM).

CocTaBnsTh (1MOCie COBMECTHOTO aHAM3a) M pEllaTh JUHEHHOE ypaBHEHHE
WU CUCTEMY JIMHEHHBIX YPaBHEHUWI MO YCJIOBHUIO 3aJayd, WHTEPHOPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4H ITOJTYYEHHBIN pe3ybTar.

Koopaunarel u rpadpuxu. ®yHKUUU

N300pakath Ha KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, UHTEPBAJIbl;, 3alIUChIBATh YMCIOBBIE MPOMEXKYTKU Ha
anreOpandecKkoMm s3bIKe.



OTtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJMHATAM;
CTpOUTH rpaduKu JIMHEHHBIX GyHKIMH. CTpouTh rpaduk Gpyunkmun y = KX + b.

OnuceiBaTh C TNOMOUIBI0 (PYHKIMIT HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BeIMYMHAMU (TI0 aJITOPUTMY YUEOHBIX JEHCTBUI): CKOPOCTh, BPEMs, PaCCTOSIHHE;
IIeHa, KOJIMYECTBO, CTOMMOCTD; TIPOU3BOAUTEIHLHOCTD, BpeMsl, 00bEM pabOTEHI.

Haxoauts 3HaueHne GYHKIMH 110 3HAYCHUIO €€ apTyMeHTa.

[Tornmate Tpaduveckuii crocod TpEeACTaBICHUA M aHAIM3a WHGOpPMAIIUH;
M3BJICKATh ¥ UHTEPIPETHPOBATH MHGOPMAIINIO U3 TPA(QUKOB PEATHHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

8 KVIACC

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIBHBIX
qyuceNn U1 CpaBHEHMs, OKPYIJIEHUS U BBIUMCIEHUH; M300paxaTh JEHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsaTh TOHATHE apUPMETHUYECKOTO KBaJPATHOIO KOPHS; HAXOAUTh
KBaJ[paTHbIE KOPHH, KCIOJIb3ys NPU HEOOXOJUMOCTH KAIBKYJISITOP; BBIMOJHATH
MpocTellme mnpeoOpa3oBaHusl BBIPAKEHHUM, COAEpKAIUX KBAJpAaTHBIE KOPHH,
UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHUCEN C MOMOIIBIO JCCATUYHBIX
npoOeii u creneHelt uucia 10.

AuredpanvyecKue BbIPAKEHUSA

[IpumMeHATP TOHATHE CTENEHW C  LEIbIM  I0KA3aTeJeM,  BBIIOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIUX CTEMEeHU C IEJIbIM ToKaszareneM (c
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUN).

BBIMIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPeoOpa3oBaHUsl palMOHATBHBIX
BBIpaKEHUN HAa OCHOBE MpaBUJI JCHUCTBUM HaJl MHOTOUYJIEHAMH U alreOpanvyecKUMHU
IpOOSMHU.

PacknanpiBaTh KBagpaTHbIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pEICHUs Pa3IMYHBIX 3a/1ad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHOW MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOM
uH(pOpMaIMK) W paloOHANbHBIC yYpaBHEHUS, CBOJSIIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHHM C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE IpPOCTEHIINE HCCIEIOBAHKS YPAaBHEHUU U CUCTEM YPAaBHEHUH, B
TOM YHCJIC C MPUMEHEHHEM TpadUueCcKuX MPEeACTaBICHUN (YCTaHABINBATh, UMEET JIU
ypaBHEHUE WJIM CHCTEMAa YPaBHEHUW PEIICHMS, €CIM UMEET, TO CKOJIbKO, W Mp.) C
OMOPO HA aNTOPUTM YUEOHBIX ACUCTBUH.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKM 3a7auu K e€ anredpandeckoit
MOJENM C TOMOUIBIO COCTABJICHUS YpPAaBHEHHsS WIH CHCTEMBbl YpaBHEHMI,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBIN PE3YIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMSI, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJHOM NMEPEMEHHOW U UX CHUCTEMBI; aBaTh IPaPpUUIECKYIO



WJUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.
DyHKUIMHA
OmnepupoBarb Ha 0a30BOM YpOBHE (YHKUIMOHAJIBHBIE TOHATHUS W A3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAUEHUS); OINpPENEATh 3Hau€HHE (YHKIUU IO
3HAYEHUIO apryMEHTA; ONPEAEIATh CBOMCTBA (PYHKIMU 1O €€ rpauKy.
CTpouTh rpadyKi dIeMeHTapHBIX GYHKIMA BHma , Y = X, Y = X, Y = v/x ,

k . . ,
y= —; ONKMChIBATH CBOKCTBA YHCIIOBOM bynkuun 1o e€ rpaduky (mpu

HEO0OXOJIMMOCTH C HAMPABJISAIONMICH TOMOIIBIO).

9 KUIIACC

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

BrimonssTh apudmerrnueckue IeUCTBUS ¢ PAllMOHATLHBIMU YKCIaMU, coYeTast
YCTHBIE WU IHMCBMEHHBIC IPUEMBI, BBIIOJHATH BBIYMCICHUS C UPPAlMOHAIbHBIMU
YU CIIAMHU.

Haxonuts 3HaYeHHS CTENEHEN C LEIbIMU MOKA3aTEIIMU U KOPHEH; BEIYUCIIATD
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JACHUCTBUTEIIBHBIE YHCIA, BBINIOJHATH MPUKUIKY PE3yJIbTaTa
BBIUHCJICHU, OLICHKY YHCIIOBBIX BBIPAXKEHU.

YpaBHeHus U HEPABEHCTBA

Pewrars IMHENHBIE M KBAJpATHBIE YPABHEHUSI, YPABHEHUS, CBOJSAIIMECS K HUM,
npocTeiime JpoOHO-pallMOHAIbHBIC YPABHEHHUS.

Pemate mnpocTenine CHUCTEMBI JABYX JIMHEMHBIX YPAaBHEHUU C JAByMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YypPaBHEHUW, B KOTOPBIX OJHO YpPaBHECHHUE HE
SBJISICTCS JINHEWHBIM (TI0 BU3yaJIbHOM OTIOPE).

PemaTte mnpocTeiiime TEKCTOBBIE 3a/ayd  aJreOpanyeckuM CIocoooM ¢
IIOMOILBKD COCTaBJIEHUSI YPAaBHEHMS WM CHUCTEMBbI JBYX YPaBHEHHU C JByMs
MIEPEMEHHBIMU.

[IpoBOAUTE MpOCTEHIINE HCCIEIOBAHUS YPABHEHHM M CUCTEM YpPABHEHHM, B
TOM YHUCJIE ¢ MPUMEHEHHEM TpauiecKux MpeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHEHbIE HEPABEHCTBA, KBAJApPAaTHbICE HEPABEHCTBA; H300pakaTh
pEIlICHUE HEPABEHCTB HAa YMCJIOBOM MPSMOM, 3alHUCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

PemaTe cuctempl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPAMOM, 3aIUCBIBAaTh PEIICHUE C IOMOIIBI CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.

DyHKIUU

PacriosnaBaTh (yHKIIMM W3ydeHHBIX BHUIOB. IloKa3bIBaTh CXEMAaTHYECKH
pacIoJIoKEHUEe Ha KOOPAWHATHOHM IUIOCKOCTH TrpadukoB ¢GyHKmuid Buma: Yy = KX,

k .
y=kx+b, ,y=ax®*+bx+c,y=x,y = Jx, ¥y = ~ B 3aBHCHMOCTH OT 3HAYCHHH

K03((PUIIMEHTOB; ONKUCHIBATH CBOMCTBA (DYHKITUHA.



Crpouts U u300pakaTh CXEeMaTHUYECKH TpaduKU KBAaIpPAaTUYHBIX (DYHKLIHH,
OINUCHIBAaTh CBOWCTBA KBAaIpaTUUHBIX (YHKIUH 10 UX rpadukam.

Pacno3HaBaTh KBajpaTHUHyH (DYHKLIHIO TO (QopMmysie, IPUBOAUTH HNPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOIPECCHHU

Pacnio3zHaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO TPOIPECCUU TIPU Pa3HBIX
croco0ax 3aaHusl.

BbIMONHATS  BBIYMCICHUS C  HCIOJNBb30BaHHEM (GopMyn N-TO  4ieHa
apu(MeTHYeCKO M TeOMETPHUYECKOW MPOTpeccHil, CyMMbI HEPBBIX N 4IEHOB (C
OTIOPOH Ha CTIPaBOYHYIO HH(POPMAIIHUIO).

Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMU IOCIEIOBATEIBHOCTAMH, B TOM
qHCce 3aJaud U3 PeajbHON XU3HU (C UCMOIb30BAHHUEM KaJIbKYJISATOpa, HU(POBBIX
TEXHOJIOTUHA).

AJAIITUPOBAHHASA PABOYASA IPOI'PAMMA YYEBHOI'O KYPCA
«'’EOMETPUA». 7-9 KIIACCbI

Hesan u3yuyeHus y4e0HOro Kypca

OOmme nenu wuzydeHus ydyeOHoro kypca «l'eomeTpusi» mpencTaBieHbl B
AOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA ypOKaX I'€OMETPUH
oOyyaroluicss y4YyuTCs NPOBOJAUTH  JOKA3aTENIbHBIE PACCYXKICHHs, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKAa3blBAThb HMCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPHI K JOKHBIM, MPOBOAUTH PACCYKICHUSI «OT MPOTUBHOIO», OTIUYATh
CBOMCTBa OT MPHU3HAKOB, (popMynuMpoBaTh OOpaTHbIE yTBEpKIeHUA. B o0yueHuun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAYECHHE H3yUYCHHUS
reOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKO IIKOJIE.

BTopoii 1enpt0 u3ydeHUsT TE€OMETPUM SIBJSIETCS HCHOJIB30BAHHE €€ Kak
MHCTPYMEHTA MpPU PEIIEHWHM KAaK MaTeMaTH4YEeCKUX, TaK M MPaKTUYECKHX 3aj]ad,
BCTPEYAOUIMXCSI B pEaJbHOM  KM3HU. OTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIINTEIbHAS JIMHUS B HM3YyYEHWH T€OMETpPUM B IIKoJe. JIJIsi 3TOro yduresnro
peKoMeHayeTcsl  moAOupaTh — 3aJayd  NPAKTHUUECKOro  Xapakrepa Ui
paccMaTpuBaEeMbIX TE€M, YUYUTh OOYYaIOIIUXCS CTPOUTh MaTeMaTHYECKHE MOJENIH
peaJIbHbIX  JKM3HEHHBIX CHUTYyallMi{, TPOBOAUTH BBIUMCIEHHUS U  OLICHUBATH
aJ€KBATHOCTh IOJIy4YEHHOro pe3ynbrara. KpaiiHe BaXKHO NOMYEPKUBATH CBS3U
r€OMETPUU C JPYTMMU MpeAMEeTaMH, MOTHBHPOBATH HCIOJIb30BaTh OIpPEACICHUS
r€OMETPUYECKUX (UTYpP U TOHSATUHM, NEMOHCTPUPOBATH MPUMEHEHUE MOJTYyYEHHBIX
yMeHUH B (pU3MKe U TEXHUKE. DTU CBA3U HamboJiee IpKo BUJHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcooTHOIIEHUs», «Meton koopauHat» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo ywyeOHOMY IuUlaHy B 7-9 Kilaccax wu3ydaeTrcsl Y4YeOHbIH Kypc
«["'eomeTpus», KOTOpBIA BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3leNbl COJAEPKAHUS:



«l'eomeTpuueckne ¢Gurypsl M UX CBOHCTBay, «M3MepeHune reoMeTpuuecKux
BEIUYMH», a Takke «JlekapToBbl -KOOpAMHATBI Ha IUIOCKOCTH», «BekTopbi»,
«/IBrxenus minockoctu» U «IIpeodbpazoBanus nogo0us».

VY4eOHbIN TUIaH npeaycMaTpUBaeT U3yuyEeHUE F€OMETpPUM Ha 0a30BOM YPOBHE,
UCXOAsl U3 HEe MeHee 68 yueOHbIX 4acoB B Y4YEOHOM TroJly, BCETO 3a TpU roja
o0yueHus — He MeHee 204 yacos.

COHAEPXXAHUE YVYEBHOI'O KYPCA «'EOMETPUA» (I10 TOAAM OBYUYEHUA)
7 KIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, Jyd. Yros. Buabl
yriioB. BeprukaneHble UM CMexHbIE yrael. buccekrpuca yrima. Jlomanas,
MHOT'OYTOJIbHUK. [[apayisieIbHOCTh 1 MEPIIEHIUKYIISIPHOCTD IPSIMBIX.

*Cummerpuunble  ¢Gurypel. OCHOBHBIE CBOICTBa OCEBOU CI/IMMCTpI/II/I*s.
[IprMepbl CHMMETPHH B OKPYKAOLIEM MUPE.

*(OCHOBHBIE ITOCTPOCHUSI C TOMOUIBIO IUPKYJIIS U IUHEHKN ™,

TpeyronbHuk.  BwicoTa,  Meauana,  OuccekTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyrojabHHUKa.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBbHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJIeNbHBIX MPsAMbIX. CyMMa yrioB TPEYroJIbHHKA.
Bremnue yribsl TpeyroibHUKa.

[IpssMOyrosbHBIA ~ TpeyronbHUK. (CBOMCTBO MEIWAHBI  MPSIMOYTOJBHOTO
TPEYTOJIbHUKA, MPOBEIEHHON K ruroreHys3e. [Ipu3Haku paBeHCTBAa NPSMOYTOJIbHBIX
TPEYrOJILHUKOB. [IpSIMOYTOJIBHBINH TPEYTONBHUK ¢ YoM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHUKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOH, TeopemMa O OOoJbIIeM yrie M OOJIbIIEH CTOPOHE TPEYroJIbHHKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

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

OKpyXHOCTh M Kpyr, XOpJa U JIHAMETpP, HUX CBOIcTBAa. B3aumHoe
PacCIIOJIOKEHUE OKPYKHOCTH M IpsAMol. KacarenmbHas M cekylias K OKPYXKHOCTH.
OkpyXHOCTb, BIIMCaHHasg B yroi. BnucaHHas © oNMCaHHAas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

YerbipéxyronpHuku. [lapamienorpaMmm, €ero npu3Haku U cBoMcTBa. YacTHbIe
ClIydau TMapajuieIorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaapaT), UX TPU3HAKUA H
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © MPHU3HAKH.
[IpsimoyronbHas Tpanenus.

*Metoa yaBoeHUs MeuaHbl. [[eHTpanbHas cuMMeTpus.

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



Teopema dasneca u TeopeMa 0 IPONOPIUOHATBHBIX 0Tpe3kax. CpeaHue JIMHUU
TpEYroJbHUKa U Tpaneuuu. L{eHTp Macc TpeyroyibHUKA.

[Tomobue TpeyronbHUKOB, Kod(dduiment mnomodus. [IpusHaku mog00Us
TpeyroJibHUKOB™. [I[puMeHeHue nogo0us Mpyu peleHny MPaKTUYECKUX 3a/1ad.

CpoiictBa miomanei reomerpudeckux ¢uryp. Dopmynsl aias IUIOMIAAH
TpPEYroJibHUKa, MapajuiesiorpaMma, pomba u Tpamneuuud. OTHOIICHHE IUIoUaaeH
OJ00HBIX (UTYP.

Brruncnenne mmomaned TPEyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu pereHun
MPAKTUYECKUX 3a/1au.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yrja MpsIMOYTOJIbHOTO TPEYroJIbHUKA.
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETPUYECKUE (PYHKIIUH YTJIOB
B 30°, 45° u 60°.

BrnucaHHbIe ¥ LIEHTpPAJIbHBIE YIJIbl, YTOJ MEXK]y KaCaTeIbHOW U XOPJIOH. YTJIbI
MEXIy XOpJAaMU M CEKyIIMMU. BHOUCaHHbIE W ONHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxenue AByX oOkpyxHocTeil. Kacanue okpyxuocteit. OOmiue
KacaTeNbHBIE K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHrenc yrioB or 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOKIeCTBO. DOPMYIIbI IPUBEACHUSI.

Pemenne tpeyronpHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemienue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

*TIpeoOpazoBanue nogodus. [lomoOre coOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa o Ipou3BEAEHUU OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

Bektop, gmuHa  (MOAyJib)  BEKTOpa,  COHAIMpPaBJICHHBICE  BEKTOPHI,
MIPOTUBOIOJIOKHO HAIMPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpallMd HaJ  BeKTopamu. PasiokeHue BekTopa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopnuHatel BekTopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS IJIUH U YTJIOB.

JlexapTOBBI KOOPAUHATHI HA MJIOCKOCTH. *YpaBHEHHS MIPAMON™ M OKPY>KHOCTH
B KOOpJIHMHATaX, NMEPECEYEHUE OKPYKHOCTEH M MmpsiMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYXKHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCICHHE JJIMH Jyr OKpyxkHocTed. Ilmomans kpyra, cekropa,
CErMeHTa.

*JIBMOKEHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (uryp (3JieMEeHTapHbIe
npeactasnenus ). [Tapannensubiit nepenoc. [loBopot™.



IVNTAHUPYEMBIE INIPE/IMETHBIE PE3VJIbTATBI OCBOEHMA
AJIATITUPOBAHHOM PABOYEM ITPOI'PAMMBI KYPCA «"EOMETPUS» (ITO
I'OJAM OBYYEHMU )

OcBoenue yueOHOro Kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHMsl JIOJDKHO OOecneurBaTh JOCTHXKEHHUE CIEAYIOMIMX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YJIBTATOB:

7 KIIACC

Pacnio3HaBaTh N3yueHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTb T€OMETPUUYECKUE (UTYpPBI; BBINOJIHATH YEPTEKU IO
YCIIOBHIO 3aJauyM. M3MepsATh JIMHEHHbIE W YIVIOBBIE BeJW4YWHBL. Pemiars 3agadn Ha
BBIUKCIICHHE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jenarb rpyOyl0 OLIEHKY JMHEHHBIX M VYIJOBBIX BEJIMYMH NPEIMETOB B
peanbHOM JKHU3HHU, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznuuarh pasmepbl 3THX
0OBEKTOB 110 NOPAJIKY BETUUUHBI.

CtpouTh YepTeXH K TIE€OMETPUYECKUM 3ajadaM (C HCIOJIb30BAHUEM
CMBICJIOBOM OIOPBI: HABOISALIME BOIPOCHI /WK aJrOpUTMa y4E€OHBIX ACHCTBUI).

[lonp30BaTbCd TPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILICHUH 3a/1a4.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tosnp30BaThCAd NpHU3HAKAMH PABEHCTBA IMPSMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEUaHbI, TPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B
pELIEHMM TE€OMETPUYECKUX 3a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHON HarsIHOCTH
U/ BepOaabHON OTIOPHI).

Omnpenensts napajjiebHOCTh MPSIMBIX C MIOMOILBIO YTJIOB, KOTOpblEe 00pa3zyeT
¢ HUMM cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NMPSAMOM JO TOYEK IPYTOU MPSAMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAUEHHSI YTJIOB
B T€OMETPUUYECKUX 3a7a4axX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB H
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NPU MEPECEYEHUU IBYX
MapajuleNIbHBIX NPSMBIX CEKylleW. Pemars mpakTU4ecKHe 3a1aud Ha HAXOXKJICHHE
YTJIOB.

MMeTs npencTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTA TOYEK.

@opMyJIMpOBaTh ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPYHOCTH, IMOJIb30BATHCS UX CBOMCTBAMH. Y METh NPUMEHSTh 3TU CBOMCTBA IPHU
peleHny 3aaa4.

OpHEHTHPOBATHCS B MOHATHSX: ONMMCAHHASL OKOJIO TPEYTrOJIbHUKA OKPYKHOCT,
LEHTpP OMMCAHHOM OKpYx)HOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (PakTaMu O TOM,
YTO OMCCEKTPUCHI YTIJIOB TPEYroJbHUKA MEPECEKAIOTC B OJHOM TOYKE, U O TOM, YTO
CEpEANHHBIE MEPIEHANKYJSAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTHpOBaTbCS B TOHATHSX UM ONEpPUpOBATh Ha 0a30BOM ypOBHE:



KacarelibHasg K OKPYXKHOCTH, TE€OpeMa O MEPIEHAUKYJSPHOCTA KacaTelbHOU H
paanyca, IpOBEIEHHOTO K TOUKE KaCaHUSI.

NmeTh mnpencTaBieHHE O MPOCTEHMIIMX TE€OMETPUUECKHUX HEpPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C TOMOIIBIO ITUPKYJIA U
JIMHEHKH.

8 KVIACC

Pacrio3HaBaTh OCHOBHBIE BHIBl  YETBHIPEXYIOJBHUKOB, HX  DJIEMEHTHI,
[I0JI30BATHCS UX CBOMCTBAMU IPH PELICHUM T'€OMETPUYECKUX 3a/1ad.

OpHEeHTUPOBATHCS B MOHATHM — TOYKHM IIEPECEYEHUS MEIHAH TPEYroJIbHUKa
(1leHTpa Macc) B pelieHuu 3a1a4.

BnaneTs moHsATHEM CpEAHEN JIMHUM TPEYTOJbHUKA U Tpalelu, IPUMEHSITh UX
CBOKCTBA IIPU PELIEHNH MPOCTEUIINX N'€OMETPUYECKUX 3a1a4. VIMeTs npeacTaBieHue
o teopeme dayeca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3Kax, MPUMEHATh UX IS
pELIeHHs] MPAKTUYECKUX 33/1a4 (C OTMOPOW Ha 3pUTENIbHYIO HAIISITHOCTB).

[IpumeHsATh TNpuU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECI0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonp3oBatbess Teopemoit Iludaropa st pemieHHss TeOMETPUYECKUX U
NPAKTUYECKUX 3a/]a4.

Brmagete DOHATHMSAMM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
OPSIMOYTOJIBHOTO TpeyrosbHUKa. [l0ap30BaThCsi 3TUMHU TMOHATHAMM JUIS PELICHUS
NPaKTHYECKUX 3a7a4 (Mpu HEOOXOAUMOCTH C OIIOPON Ha AITOPUTM MpaBUJIA).

Boruucnsate  (paznuuHbiMH - crioco0amMu) (C OMOpOM  Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIIAJb TPEYTrOJAbHUKA M IUIOWAAM MHOTOYTOJbHBIX (Uryp
(m0MB3yACh, T/I€ HEOOXOAUMO, KaNbKyISITOPOM). [IpUMEHATh Moy4eHHbIE YMEHUS B
MMPAKTUYECKUX 3a7a4ax.

Brnagets MNOHATUSMU BOMCAHHOTO M ILIEHTPAJbHOTO yria, HCIOJIb30BaTh
TEOPEMbI O BIMCAHHBIX YTJaX, yriaXx MEXIy XOpJaMHu (CEKYIIHMH) U YIJIE MEXKIY
KacaTeJIbHOM M XOPJAOU NPH PEIICHUH NPOCTEUIINX TEOMETPUUECKHX 3a4ad.

Bnanets NOHSATHEM ONKWCAHHOTO YETBIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEIIEHUHU IPOCTEUIINX 3a1ad.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA IPAKTHKE — CTPOUTH MAaTeMaTHYECKUE
MOJEIIN JJIA 33]1a4 peabHOU KU3HUA U MPOBOJAUTH COOTBETCTBYIOIINE BBIUNCICHUS C
NpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (IMOJIB3YACh, TlE€ HEO0OXOIUMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPHIX YIJIOB, HAXOJIUTh C WX
MIOMONIBI0 PA3JUYHBIE AJIEMEHTHl MPSMOYTOJbHOTO TPEYrOJdbHUKA («pEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JIMHBI U
YTIIBI 17151 HETAOJIMYHBIX 3HAYCHHM.

[Tonw3oBaThes (hopMysiaMu NPUBEJAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM



TOXJIECTBOM I HAXOXKIEHUS COOTHOLIEHHWH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH (C OTIOPOM Ha CIIPABOYHYIO MH(DOPMAILIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYTrOJbHUKOBY), TPUMEHATh WX IpHU
pPELICHUH NPOCTEHIINX FEOMETPUYECKHX 3a]1a4.

Bnaners nonatusMu npeoOpa3zoBaHus M0A00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
nofoOHbIX ¢uryp. Ilonb3oBaTbes cBOMCTBaMHM 1MOJ0OMSI MPOU3BOJBHBIX (QUIYD,
YMETh BBIUYHCIATH JJIMHBI U HAXOJWUTh YIJbl y MOJOOHBIX (uryp (o anroputmy
yueOHbIX AeiicTBuif). [lpuMeHATh cBOiCTBAa MOM0OMA B MPAKTUYECKUX 3a7ayax.
YMeTh NPUBOAUTH MIPUMEPHI MOJA0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCsA TeOpeMaMHu (IO BU3YyalbHOW OINOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBAPATE KacaTeIbHOM.

[Tonb30oBaThCAd BEKTOpamMH, MOHMUMAaTh WX T€OMETPUYECKUA M (PU3HUECKHUI
CMBICI, NPUMEHATh HMX B PEIIEHUUM TEOMETPUUYECKUX U (PU3NYECKUX 3aj]ad.
[IpuMEHATh CKAJIIPHOE NPOU3BEACHUE BEKTOPOB [IJIs1 HAXO0XKJACHUS JUIMH U YIJIOB.

[Tosp30BaTHCA METOOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biagete NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI JyTH OKPYKHOCTH M PaJMAHHOM MEpBI YIVIa, YMETh BBIYMCIITH IUIOLIA/b
Kpyra M ero 4acred (c omopoil Ha crHpaBouHyl HH(popmanuio). IIpumMeHsATH
MOJIyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Haxonute ocu (WM UEHTPBI) CUMMETpHHM (UTyp, TPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MMPOCTEUIINX CITydasiX.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHUKE — CTPOUTh MaTeMaTHYECKUE
MOJEINU AJIA 33a]1a4y peaibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM TI0J00MSI M TPUTOHOMETPUYECKMX (PYHKIUU (MOJB3YSACh, TIE
HEO0OXO0IUMO, KAJIBKYJISITOPOM).

AJAIITUPOBAHHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJTACCBI

eau n3yyeHust yueOHOro Kypca

B coBpemMeHHOM IH(PPOBOM MHpE BEPOSTHOCTH M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBITYIO0 3HAYMMOCTD, KaK C TOYKH 3PCHHUS MPAKTHUYCCKUX MPUIOKEHUN, TaK U
UX posii B 0Opa3oBaHWW. KaKIplii 4YeIOBEK IMOCTOSHHO NMPUHUMAET DPEIICHUS Ha
OCHOBE MMEIOIINUXCS Y HETO JaHHBIX. A /UIsi 000CHOBAHHOTO MPUHSATHS PEIICHUS B
YCJIOBHSIX HEIOCTATKa WM U30bITKA MHGOPMAIIMH HEOOXOIMMO B TOM YHUCJIE XOPOIIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbIIIeHUue. IMEHHO mosToOMy
OCTPO BCTaja HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOMIMXCS, B TOM YHCIE
oOyuatomuxcst ¢ 3I1IP, ¢yHKIMOHANBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ceOsl B
KaueCTBE HEOThEMJIEMON COCTABJISIONIEH YMEHHWE BOCIPUHUMATh W KPUTHUUYECKH
aHAIM3UPOBaTh WHGOPMAIINIO, TIPEACTABICHHYI0 B Pa3IM4YHBIX (Dopmax, MOHUMATH
BEPOSITHOCTHBI  XapakTep MHOTHX peajJbHBIX TPOIECCOB W 3aBHCHUMOCTECH,
IIPOU3BOJIUTH TPOCTEHUINNE BEPOSTHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMHU



MpUHIMTIAaMU cOOpa, aHaliM3a W MPEICTABICHUS JaHHBIX U3 PA3IUYHBIX cep KU3HU
o0l11eCTBa U TOCyAapCTBa MPUOOIAaeT 00yYarouuXxcst K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mnporpammbl yueOHOro Kypca «BeposiTHOCTP M CTaTHCTHKa»
OCHOBHOHM IIKOJIBI BBIJIEJICHBI CIEAYIOLIUE COJEPKATEIbHO-METOIUUECKUE JINHUU:
«lIpeacraBneHne JaHHBIX H  ONUCATENIbHAs  CTAaTUCTUKa»; «BeposTHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Conepxanue nuHuu «lIpencraBneHne JaHHBIX U ONMUCATENbHASI CTATUCTUKA)
CIIY’KUT OCHOBOH 151 opMUpOBaHUS HABBIKOB PabOThI ¢ MH(POpMAIIUEH: OT YTCHUS U
WHTEpHpeTannn WHPOPMAIUU, TMPEACTABICHHOW B TaOiWIlaX, HAa auarpamMmax u
rpadukax m0 cOopa, MPEACTaBICHUS U aHalIW3a JaHHBIX C HCIOJIb30BAaHHEM
CTaTUCTUYECKUX XApaKTEPUCTUK CPEIHMX U pacceuBaHusa. Paboras ¢ JaHHBIMH,
obOyuatomuecs: ¢ 3[IP yuarcst cuuThIBaTh U1 UHTEPIPETUPOBATH JTAHHBIC, BBIJIBUTATh,
ApryMEHTHUPOBaTh M KPUTHUKOBATH MPOCTEUIINE THUIOTE3bl, PAMBIILUIATE HAJ
¢dakTopamu, BBI3BIBAIONIMMU HW3MEHUMBOCTb, W OILICHMBaTh MX BIUSHUE Ha
paccMaTpyUBaeMble BEJIMYUHBI U IIPOLIECCHI.

NHTYUTUBHOE NIPEACTABICHUE O CIYYaWHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEU M TEHJICHIUKW CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM I U3YUYCHUS
Teopuu BeposATHOCTEH. bonbiioe 3Hauenue aisi odyyaromuxcs ¢ 3P 3aecs umeror
IIPAKTUYECKUE 3aJaHKS, B YACTHOCTU ONBITHI C KIACCUYECKUMH BEPOSTHOCTHBIMU
MOJIEIISIMH.

[loHaTre BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONoOA00UsS CIIy4yaHOTO
coobiTus. [lpu n3yuenun kypca oOydaromuecs ¢ 3P 3HaKOMSTCS ¢ MpOCTEUIIMMU
METOJIaMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIyYallHbIX  JKCIIEPUMEHTaX ¢
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIMMM  CTaBUTh M pelIaTh OoJjiee CIOXKHBIE 3aaaud. B Kypc BXOAsT
HAYQJIbHBIE TPEACTABICHUS O CIy4YallHbIX BEJIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaOIIMXCS C
3[IP ¢ MHOXecCTBaMH W OCHOBHBIMU OINEpalUsIMU  HAJ  MHOKECTBAMH,
paccMaTpyUBalOTCA NOPUMEPBI NPUMEHEHHUsS Ui PELIeHUs 3a4ad, a TakkKe
UCIIOJIb30BAHUS B JPYTMX MaTEeMAaTHUECKUX KypcaxX U y4eOHBIX MpeMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTHUKA», B KOTOPBIi
BxoAsaT paszaensl: «lIpencraBieHue MaHHBIX M ONHUCATENIbHAs CTAaTUCTUKAY,
«BeposaTHOCTbY; «I1MeMeHThl KOMOUHATOPHUKNY; «BBenenne B Teopuro rpadoBy.

Ha wm3ydenue nanHoro xkypca OoTBOAWT | y4eOHBINM Yac B HENETIO B TECUCHHE
KaxkJ10ro roga o0ydeHus, Bcero 102 yueOHbIX Jaca.



COJIEP)KAHUE YUEBHOTI'O KYPCA «BEPOSITHOCTb I CTATUCTUKA
(ITO TOJIAM OBYYEHUST)
7 KJIACC

[IpencraBieHne MaHHBIX B BUAE TaOWIl, AHMAarpamm, rpaduxoB. 3amoigHeHHE
Ta0JINIl, YTEHNUE U TTOCTPOCHUE TUarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpadmkoB peanbHBIX MpolieccoB. M3pneuenne nupopmanuu U3 AuarpaMmm u
TaOJINIL, UCTIOIH30BAHNE U UHTEPIIPETALIUS JAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpefaHee apuMeTHUecKoe, MeIHaHa, pa3Max,
HaumOoOJNbIIeE W HaWMEHbIee 3HAuYeHUS Habopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

*CnydailHbIN 3KCIEpUMEHT (OMBIT) W ClaydailHOe coObITHE. BeposTHOCTh u
yacTtoTa. Posib MaJloBEpOSATHBIX U MPAKTHUYECKU JTOCTOBEPHBIX COOBITUM B MPHUPOJIE U
B oOurecTBe. MOHETa 1 MIPaIbHast KOCTh B TEOPUH BEPOSTHOCTEH*".

*I'pa¢, BepmmHa, pedpo. Crenenp BepmmHbl. Yucino pédep u cymmapHas
creneHb BepunH. IIpencraBinenue o cBsizHocTH rpada. Llemn u mukisl. [lytu B
rpadax. O6xon rpada (3inepoB nyTh). [IpencraBienue 06 opueHTUPOBAHHOM rpade.
Pemenue 3aay ¢ moMonibio rpados™.

8 KUIACC

[IpeacraBnenye NaHHBIX B BUE TaOIML], 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JE€MEHT MHOXECTBA, NOAMHOXeCTBO. Onepanuu  Haj
MHOXECTBaMU: OOBbEANMHEHHUE, NIepeceueHue, nonoiHenue. CBOMCTBA onepauuii Haj
MHOKECTBaMHU: NEPEMECTUTENBHOE, COUYEeTaTeIbHOE, pacrpenenuTeabHoe,
BKJItOUeHus. lcnonb3oBaHue rpaduUuecKkoro MpEACTABICHUS MHOXKECTB IS
ONMCAaHMS PEATBHBIX MTPOLIECCOB U ABJIICHUI, ITPU PEILIEHUH 33]1a4.

*M3mepenue paccerBaHMs AaHHBIX. Jlucrnepcusi U CTaHAAPTHOE OTKIOHEHUE
YUCIIOBBIX HA00OPOB. JlnarpamMma pacceuBaHus™.

DOneMeHTapHble CcOObITHS  ciay4ailHoro omnbiTa. CiydaiiHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU.
Cnyyaitnbiii BIOOp. CBsI3b MEKIY MaJIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/JIE, OOLIECTBE U HAYKE.

*JlepeBo. CBOICTBa J€pEBbEB: E€IMHCTBEHHOCTh IyTH, CYIIECTBOBAHUE
BUCAYEH BEpUIMHBI, CBSI3b MEXKIY YHUCIOM BEpIIMH U yucioM pédep. Ilpasuio
yMHOXkeHUs. Perienue 3a1ayd ¢ moMoIisto rpados.

[IpotuBomnomnoxkueie coObiTHs. [uarpamma Oiinepa. OObeguHEeHUE U
nepeceuenue  coObiTHil. HecoBmecTtHble  coObiTuda. Dopmyna  ClOXKEHUs
BEPOATHOCTEU. YCIOBHAass BepoOATHOCTh. [lpaBmiio ymHoxkeHus. HeszaBucumele
coowiTusa. [lpencraBneHue skcrepuMeHTa B BuAe JepeBa. PemieHue 3agad Ha
HaxOXJEHUE BEPOSITHOCTEH C TIOMOLIBIO JEpPEBa CIIY4allHOTO 3KCIIEPUMEHTA,
auarpamm Ditnepa™.

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



9 KUIACC

[IpencraBienne JgaHHBIX B BUAE TaONuWI, JAdarpaMM, TpaduUKoB,
MHTEpIIpEeTalus JaHHBIX. YTeHHe M MOCTpOeHHE TalNuIil, AHarpamm, rpadukoB Mo
pEeaIbHBIM JTaHHBIM.

[lepectanoBku u Qaxropuan. CoyeTaHuss U YUCIO coUYeTaHUU. *TpeyroibHUK
[Tackans™. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOWHATOPUKH.

*T'eomeTpuueckasi BepOsITHOCTh. CiydalHbI BBIOOp TOYKU M3 (QUTYpHI Ha
IUIOCKOCTHU, U3 OTPE3Ka U U3 IyTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCHIbITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepaynnu. BepostHocTH cOOBITHH B cepun UCTIBITaHUN bepHyuin.

CnydailHasg BeIMYMHA W PaCHpEACIICHUE BEpOsATHOCTEW. MaremaTuyeckoe
OXHJaHue W gucrepcusd.  [IpuMeppl  MaTEMaTHYECKOro  OKHJAHHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HA4YEHUs BEIWYMHBL. MaremMaThyecKoe OXHUIaHuE |
TUCTIEPCHUS CITyYalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIum».

[Tonarue o 3akoHe OOJbIIMX yuced. M3mMepeHue BEpOSITHOCTEH C MOMOINIbIO
yacToT. Posib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOIIECTBE.

IIJTAHAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
AJTATITUPOBAHHOM PABOYEN ITPOI'PAMMBI KYPCA «BEPOSITHOCTH 1
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[IpenMeTHbIE pe3ybTaThl OCBOECHUS Kypca «BeposTHOCTh U CTaTUCTUKA» B 7—
9 Kknmaccax XxapaKkTepU3yIOTCS CIEAYIOIUMUA YMEHUSMHU.

7 KIIACC

Uutate wuHpOpMAIMIO, TPEACTABICHHYI0O B Ta0lMIax, Ha JUarpaMMax;
NPENCTaBIATh JaHHbIE B BHUJAE TaONMUIl, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosi0uaThie) U KPYTroOBBI€) MO MAacCUBaM 3HAYEHUH (C UCTIOIb30BAHUEM 3PUTEIIHLHOM
HaIJISITHOCTU W/WK BEpOaJIbHOM OMOpHI).

OnucelBaTh W HUHTEPIPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JaHHBIE,
MpeJICTaBIICHHBIC B Ta0JIMIlaX, HAa MarpaMMax, rpadukax.

OpueHTUpOBaThCS B TOHATUSIX U OINEPUPOBATH MUMH Ha 0a30BOM YpPOBHE:
cpenHee apupMeTuyecKoe, MearaHa, HauOoblllee 1 HAMMEHbIIIee 3HAUYEHHU s, pa3Max.

NmeTp mpencraBieHWE O CIy4YalHOM MW3MEHYMBOCTH Ha IIPUMEpax LIEH,
bu3HUeCKMX BETUYMH, AHTPOIIOMETPUYECKUX JAaHHBIX; UMETh TPEICTaBICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KJIACC

W3Bnekate U mpeoOpa3oBbIBaTh WH(MOpPMAIUIO, TMPEACTABICHHYI0 B BHUJE
Tabyuil, auarpamm, rpauKoB; MPENCTaBIATh JaHHBIC B BHUJE TaOJUII, JUarpam,
rpaduKoB.

OnuceIBaTh OCIIE COBMECTHOTO aHAIN3a JJAHHBIE C TIOMOIIBIO0 CTATUCTUIECKUX



Mokasaresieil: CpeAHMX 3HaYeHUH Hu Mep pacceuBaHus (pa3Max, IUCHEpCUS U
CTaHIapTHOE OTKIOHCHHE).

HaxoauTh 9acTOTHl YMCIIOBBIX 3HAUYEHUH W YaCTOTHI COOBITHI, B TOM YHUCJIE 110
pe3ynbTaTaM HM3MEpPeHHH U HaOMIoACHWH (C  HCHOJB30BaHHWEM  3PUTEIIBHOM
HaIJISIAHOCTH W/WUJIK BepOaIbHON OTIOPHI).

HaxoauTh BEpOATHOCTH CIIydallHBIX COOBITHI B OIBITAaX, 3Has BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITUH, B TOM UHCJIE B OMNbBITaX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSAMH (C HCIOJB30BAHUEM 3pPUTENBHON HATMSAHOCTH W/WIH
BepOANBHOM OMOPHI).

HNmets mpenctaBieHne O TpadUUYECKUX MOJCNAX: JEPeBO CIY4ailHOTO
HKCIIEPUMEHTA, AUarpaMMbl Dijiepa, UuciaoBas mpsimasi.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOKECTBO, TOJMHOKECTBO;
BBITIOJHSATH OTIEpaIK HaJl MHOKECTBAaMH: 00BhEIUHEHNE, TIEpEeCeUCHHE, TOTIOTHECHHUE,
NEPEUUCIISATh  JJEMEHThl MHOXKECTB; TIPUMEHATh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmeth mpencraBieHue o rpauueckoM Mpe/ICTaBIEHHE MHOXKECTB M CBA3EH
MEXIy HUMH JIJIsl OTTMCaHUS TIPOLIECCOB U SIBJICHUM, B TOM YKCIIE TIPH PEIICHUH 3a/1a4
U3 IPYTUX Y4eOHBIX MPEIMETOB U KypPCOB.

9 KJIACC

W3Bnekats 1 npeodpa3oBbIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
UCTOYHHMKAX B BUJAE TaOJHUL, AMArpamm, rpadukoB; MPEACTABIATh JaHHBIC B BHJIE
Ta0JINII, TUarpaMm, rpapuKoB.

Pemarps mpocreiiiive 3agadud OpPraHU30BAHHBIM IepeO0OpoOM BapUaHTOB, a
TaK)K€ C UCIOJIb30BAHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

WNmetp mpencraBiieHne 00 ONMUCATENbHBIX XapaKTEPUCTHKAxX JJisi MAacCCHBOB
YUCJIOBBIX TaHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHUCJE MOJb3YSICh
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHHUI U HAOMIOAEHUI (C OMOPOil HAa CIPABOYHYIO
nH(pOpMAaIIHIO).

HaxonuTh BEpOATHOCTH CIydallHbIX COOBITUH B M3YYEHHBIX OIbITaX, B TOM
Ylclie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
VICTIBITAHUH JI0 TIEPBOI0 yCIIeXa, B CEPUAX UCIIBITAHUN bepHyIu.

NmeTp mnpencraBiieHWE O CIy4alHOW BEJIMYMHE UM O PACOPENCIICHHUU
BEPOSTHOCTEH.

HNmeTs mnpenacTaBieHHEe O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
OpUpoe U OOILIECTBE.






TEMATHUYECKOE IINTAHUPOBAHUE

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

«MaremaTuka» aHaHTHpOBaHHOﬁ OCHOBHOM O6p3.30B3T6J'ILHOI>i ImporpaMmbl OCHOBHOT'O 06IIICI‘O O6p330BaHI/I}I 06yqafonmxc;1 C

3az:ep>KKoﬁ IMCUXHUYCCKOT'O PAa3BHUTHs, B ICJIOM COBIIAAAIOT C COOTBCTCTBYIOIIHUM Pa3aCIIOM (1)C,Z[€paJILHOI>'I pa60qeﬁ IIporpaMmabl

y‘{C6HOFO ImpcamMmeTa «MaremaTuka» 06p330BaT€JIBHOﬁ IIporpaMmbl OCHOBHOTI'O O6H_IGFO O6pa3OBaHI/I}I. HpI/I 9TOM OpFaHI/IBaHI/IH
BIIpaBC CaMa BHOCHUTbL H3MCHCHHA B COIACPKAHHNC M PaCIIPCACICHHUC y‘l€6HOFO Marcpuajia II0 TroJgaM O6y‘{eHI/ISI, B

IMOCJICAOBATCIIBHOCTh U3YUCHHA TCM U KOJIMYCCTBO YaCOB HA OCBOCHHC K&)K,Z[Ofl TCMBI, OIIPCACIICHUC OpraHU3allMOHHBIX q)OpM

o0yuenust u T.1. OOOCHOBAHHOCTh JAaHHBIX M3MEHEHHI OIpesenseTcs BeIOpaHHBIM 00pa3oBaTelbHON opraHu3anuen YMK,
WHJUBUAYAbHBIMU TICUXO(PU3NUECKUMH OCOOEHHOCTAMHM KOHKPETHBIX oOyuwarommxcs ¢ 3[IP, cTeneHbl0 YyCBOGHHOCTH UMU
y4eOHBIX TEM, PEKOMEHJALUSIMU MO OTOOPY M ajanTaluu y4eOHOTO MaTepuana Mo MaTeMaTHKe, MPEACTaBICHHBIMU B
[TossicHUTEIFHOM 3aIIHCKE.

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.
CpolicTBa HyNls IpHU CIOXKEHHMM M -yMHO)XEHHMH, CBOWCTBa
€AMHUIBl  Ipu  yMHOXeHuu.  [lepemecturensHOoe W
COUETAaTE]IbHOE  CBOWCTBA  CJIOKEHUS U YMHOXKEHHI,

*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 6e3 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 JpoOM C Omopoil Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX clTydasx™.

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

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

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




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

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

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

C noMolbi0 mnegarora OMeHUWBATH IOJYYCHHBIN PE3yJbTar,

(B TOM d4uclIe C IIOMOIIbIO

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

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

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

MHOTOYTONLHHKH | Tpovro k. MHOTOYTOJIbHHKH.

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

BbIYNCAATh: TEPUMETP TPEYrOAbHUKA, MPSAMOYTOIbHUKA,

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

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

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




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

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

3HaKOMHMTBCS € MNpUMepaMu HPHMMEHEHUsl IUIONAId U
nepuMeTpa B NPAKTUYECKUX cUTyauusx. Pemars 3agaum w3
peasbHOM KU3HHU, P HEOOXOAMMOCTH C ONOPON Ha alIrOpUTM
[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 Apoou. OCHOBHBIE
3a/1a4u Ha ApoOH.

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

N3006paxkarh aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IPSAMOM.

BbISIBJSITH CXOACTBA M Pa3jauuMs IPaBUI apuUPMETHUUECKUX
JEUCTBUM C HATypalbHBIMH YHCIAaMH M JIECITHYHBIMU
JIPOOSIMH, TTOCJIE COBMECTHOTO aHAJIN3a.

BoinoaHaTh apudmeTndeckue JEHCTBUS C  JECATUYHBIMHU
Ipo0sSIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

IIpumeHsiTh cBoiicTBa apudmeTHyecKux ACUCTBUNA IS
palMoHANN3alUY BHIYUCIICHU.

IIpuMeHSITH MPABHJIO OKPYIJIEHHS JECITUUHBIX Apo0eH, mpu




HEOO0XOAMMOCTH C BU3YaJIbHOW OMOPOH.

IIpoBoauTL MCCIETOBAHUS CBOWMCTB JECATUYHBIX JApoOeH,
ONUpasCh Ha YHUCIOBbIE SKCHEPUMEHTH (B TOM YHCIE C
MOMOIIBIO KOMITBIOTEPA).

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.

OmnepupoBarh ApOOHBIMU YHCIAMU B pEATbHBIX JKU3HEHHBIX
CUTYalUsX.

C noMowmbI0 MeAarora OLEHUBATH IOTYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  INpOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OIINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTrpus.
Tesna u purypni
B IIPOCTPAHCTBE
CRY)

*MHororpaHHuku. M300pakeHne MHOTOrpaHHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

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

PacnosHaBare Ha 4eprelkax, pPHCYHKaX, B OKPY:KaIOLIeM
MHpe IPSMOYTOJIbHBIN Mapanenenumnes, Ky0, MHOrOrpaHHHKH,
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, MPSIMOYTOJIHHOTO

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
TUIONIAIN ¥ 00BEMA, IEPUMETPA ¥ 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(MeTHUYEeCKUX JCHCTBUI U1
palMoHaNN3alUN BHIYUCIICHUI.

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.
Pemiare mnpocreiiume 3agauM
CPaBHMBATh  CIOCOObI  pELICHUS
PalMOHAJBLHBIN CIOC00.

cnocodamu,
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 JICHUCTBUS c MHOT'03HAYHBEIMH
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 MOpPOCTbIE MHOXKUTENH. JlenmMMocThb
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
BBIPXKEHU, COAEPIKALLUX CTEICHHU.

BbInoIHATL NPUKMAKY M OLEHKY 3HAYEHUH 4YHCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE U
coyeraTebHOEe CBOMCTBA CJI0KEHMS] W  YMHOKCHWUS,
*pacnpenenuTebHOEe CBOWCTBO YMHOKEHHUSI 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 COCTABHOTO YHUCEJ; MCIOJIb30BaTh 3TH
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. NAapaJUIEIBHOCTH  IBYX IMPSIMBIX C  TIOMOILIBIO  YIJIOB,
BHemrnue yriel TpeyrojibHUKa 00pa3oBaHHBIX MPU T[EPECEUEHUU OTHUX TMPSAMBIX TpETben
IPSAMOM.
BoruncasTe CyMMY yTIJIOB TPEYTOJIbHUKA M MHOTOYTOJIbHUKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HAYEHUS YIJIOB B
TE€OMETPHYECKUX 3a/la4aX C MCIIOIBb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJBbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHTBCS ¢ HCTOPHEIl Pa3BUTHS T€OMETPUHU.
OxkpyxHOCTH OKpyKHOCTb, XOpZbl U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoOBaTHL  ONpedeeHHsl:  OKPY)KHOCTH, XOPJBI,
U KPYT. K OKpyXHOCTU. OKpYy’KHOCTb, BIMcaHHas B yroy. *[loHsaTue o|niuamerpa W KacaTenpHOW K OKpykHOocTH. H3ywars uX
I'eomerpuueckune |[I'MT, npumenenue B 3agadyax. buccekrpuca M CepeIMHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.




NMOCTPOEHUA
(14 )

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

[Ipocreiimue 3aja4u Ha MOCTPOEHUE.

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

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

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

3HAKOMUTBLCSI ¢ HICTOPHEi Pa3BUTHUS TEOMETPHUMU.

[HoBTOpEHME,
00001IeHNE
3HAHUM
44)

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

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

8 kmacc (He MeHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BHIbI 1eATEJILHOCTH 00y4AO M XCS

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




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

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

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

IIpuMeHsiITH MeTOX YIBOCHHMS MEIMAHBI TPEYTOJbHUKA C
OTOPOM Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHMPPOBBIE PECYpChl ISl HUCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHUH.

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

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

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

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

nomoous

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

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

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

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

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

3HAKOMMTBCS C HCTOPUEH Pa3BUTH F€OMETPHH.

Ilnomane.
Haxo:xaeHnue

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

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




1o xen
TPEyroJibHMKOB

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

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

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

[Tnomaau duryp Ha kiIeT4aroil Oymare.

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

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

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

IIpumeHsATH (hopmyIIbI TUTOTIAIN BBITYKJIOTO

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

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

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

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

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

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

Omnpenenenre TPUTOHOMETPUYECKUX (DYHKLIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOMIEHHS B MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE 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.
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