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®denepanpHas pabodas mporpamma 1Mo ydeOHOMY mpenmery «MaremaTtukay
(6a30BbIN ypoBeHB) (MpeaMeTHass objacTth «Maremarnka U MHpopMaTukay) (manee
COOTBETCTBEHHO — TMIporpaMMa TI0 MaTreMaTuKe, MaTeMaThka) BKIOYaeT
MOSICHUTENBHYIO 3allUCKy, COAepKaHWe OOy4YeHUs, IUIaHUPyeMbIe pe3yIbTaThl
OCBOCHHUS MTPOTPAMMEI 10 MaTeMaTHKE.

[NOACHUTEJIBHA A 3AIIMCKA

denepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3a/iepKKoi Tcuxudeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOIO OOUIETO
oOpa3zoBaHus TMOAroTOBIeHa Ha ocHoBe DenepanbHOrO  TrocygapCTBEHHOTO
o0pa3oBaTeIbHOIO  CTaHJapTa OCHOBHOTO  obOmiero  obOpazoBanus  (IIpuka3
Munnpocgenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0),
®denepanbHON aganTUPOBAHHON 00pa30BATENBLHON MPOTPAMMBI OCHOBHOTO OOIIIETO
oOpa3oBaHus i OOYyYalOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pOBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 nHosiopsa 2022 . Ne 1025), denepanbHoit
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpPEIMETY
Maremarunkay, @enepanbHON IPOrpaMMbl BOCIIUTAHUS, C YUETOM PACIIPEAEIEHHBIX 110
KJlaccaM MpOBEpSEMBbIX TpeOOBaHM K pe3ynbraraM ocBoeHus DenepanbHoOn
aJanTUPOBAaHHOM 00pa30BaTeIbLHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus 1Jis
00yy4aroIuxcs ¢ 3aJ1eP>KKOM ICUXUYECKOTO pa3BUTHs. B paboueil mporpaMme yuTeHBbI
uaen u nonoxeHus KoHuenmuu pa3BUTHST MaTeMaTHYECKOro OO0pa3oBaHUS B
Poccurickoit denepanuu.

Oo01mas xapakrepucTuka yueOHoro npeamera « MareMaTuka

VYuebuniit mnpeamer «MaTeMaTuka» BXOAUT B MPEIMETHYHO 00JIacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHHUS TIOJIb30BaThCS
NTOPUTMAMH, a TaKXe MPHOOPETEHUIO0 NMPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON KM3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbli mnpeamer pa3BUBacT
MBIIIJIEHHE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHUST ~ BOCIPUHUMATh U KPUTHYECKH  aHAIM3UPOBaTh  HHGOPMAIIHUIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOydeHune mMaremMaTtuke Ja€T BO3MOKHOCTh pa3BuBaTh y oOyuaromuxcs ¢ 3I1P
TOYHYIO, PAIlMOHAJIBHYI0O U HUHQOpPMATHUBHYIO peub, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBbIE, CUMBOJIMUECKUE, rpauyecKue CPelCcTBa AJi BbIPAKEHUS
CYXJCHUHN U HAIJISTHOTO UX MPEICTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEH KylIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TO3HaHUS  JEHCTBUTEIBLHOCTH,
MPEICTABICHUE O MIPEAMETE U METOAaX MAaTEMaTUKU, UX OTIMYMIA OT METOJIOB APYTHX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pelIeHUs] HAay4HbIX W MPHUKIAJHBIX 3aj7ad. TakuMm 00pa3oMm, MaTeMaThuyeckoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hOpMHUpOBaHUE OOIIEH KyIbTYphl YEIOBEKa.



M3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEeJIO0BEKA, MOHMMAHUIO KpAacoOThl M H3AIIECTBA MATEMATHYECKHUX pacCCyKICHUH,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs] npeameTy «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnagenue
yueOHBbIM npeaMeToM «MateMaThkay MpeACcTaBiIseT ONPEACICHHYIO CI0KHOCTD JUIs
yuamuxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (HOPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICYEHHBIE KaTErOpMH UM TPYAHONOCTYNHBI. B TOXE Bpems Npu CHenUaTbHOM
oOyueHuu oOydJarommecss MOTYT BBINOJHATH 3aJaHusi 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIINOJHHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba perieHus. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEIIJICHHOE CTAHOBJICHHE JIOTMYECKUX JACHUCTBUUA NPUBOIAT K HEIOCTATOYHOU
OCMBICJIECHHOCTH COBEPILIAEMBIX YYEOHBIX JCHCTBHI. Y oOyuarommxcs 3aTpyIHEHbI
CUYETHBIC BBIUMCIICHUS, MPOU3BOJUMBIE B yMe. B NUCbMEHHBIX BBIYMCIICHUSAX OHU
MOTYT HpPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX wIaro. llpum pabore ¢ 4ucCIOBBIMU
BBIPQKEHUSIMHU, BBIUHUCICHHEM HMX 3HAUYEHUS MOTYT HE YIEpKUBATH IPABUIIbHBIN
nopsiiok aevcteuid. [lpu ynporuenuu, npeodpasoBaHuu BeipaxeHui yuaniuecs ¢ 3[1P
HE MOI'YT CaMOCTOSITEJIBHO NPUHATH PELICHUE O IOCJIEI0BATEIBHOCTH BBIITOJIHEHHUS
neiucTBuil. KOHKPETHOCTh MBINUIEHMSI OCJIOXKHSET YCBOCHMS HAaBBIKA PEILCHUS
YpPaBHEHHMM, HEPABEHCTB, CUCTEMBl ypaBHEHMH. MM MallogOCTYIHO COBEpLIEHUE
00paTUMBIX OTIEPALIHA.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOILIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHHe TeMbl «DyHKUMW»: MpuU
onpeneneHuy (YHKIMOHAJIBHOM 3aBUCUMOCTH, NpH ONHUCAHUM TpaduyuecKou
CUTYaIIMH, UCTIOJIb3YsI T€OMETPUUECKH, anreOpandeckuid, PyHKINOHATbHBINA S3bIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JacThIO ONpeneiaeHus] PYHKIUU U
00J1aCThIO0 3HAYCHHIA.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
MIPOBEJICHUS aHAJIM3a YCJIOBUS 3a/1a4H, BBIJICICHUS CylleCTBeHHOTro. O0yyatoniecs ¢
31IP 3aTpynHstoTCS cheiaTh YMO3AKJIIOUYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJIbHBIE CIIOCOOBI  pELICHMs, WHOIAA OrPaHUYUBAIOTCS
MaHUNYJIALUSMH C YACIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaTh  JIOTMYECKHUE  BBIBOJABI,  CTPOUTH
MOCJIEA0BATEIbHBIE PACCYKICHUS. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM F€OMETPUHN
MPUBOJUT K OLIMOKAM B PELICHUU TeoMeTpuueckux 3aaad. OOydaroniyecss MOryT
MOJAMEHUTH (POpPMYITy, HEIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbKkaM B
pelleHnH  3aJa4  INPUBOAAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIC
npencraBieHus. VM ClI0)KHO BBIMOJHUTH YEPTEXK K YCIOBUIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

ToyHOCTB 3aNIOMHUHAHUS U BOCIIPOM3BEICHUS yUeOHOT0 MaTepraia CHUKEHBI 10
OpUYMHE CJA00CTH MHECTUYECKOM JEsITeNbHOCTH, CYXEHHs o0beMa MaMsTH.
Oo6yuatomumcest ¢ 3P Tpebyercss Ooinbliie BpeMEHH Ha 3aKpeIUieHHE MaTepuaa,
aKTyaJau3auus 3HaHWU 110 ONIOPE IPU BOCIIPOU3BEACHUH.



JInst mpeo1oneHus TPy AHOCTEN B U3y4YeHHH y4eOHOTro npeameTa «MaTtemaTuka»
HeoOXxoauma —ajamTanus o0beMa M Xapakrepa ydyeOHOro wmartepuana K
[O3HAaBaTEJIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3[IP. Cnenyer yueOHbIN Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKUBATh
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHMUN, HEKOTOpblE TEMbl JaBaTh Kak
03HAaKOMHUTEJIbHBIE; HCKIIFOYATh OTAEIBHBIE TPYAHBIE JOKA3aTEIbCTBA; TEOPETUUECKUAN
MaTepuall PEeKOMEHAYETCS HM3ydaTbh B IPOLECCE NMPAKTUYECKOW ACATENBHOCTH IIO
pemieHnto  3agady. OpraHnyeckoe €IMHCTBO INPAKTUYECKOM W YMCTBEHHOM
ACSTENIbHOCTH y4YalluXcsd Ha YpOKax MaTEeMaTHKH CHOCOOCTBYIOT MNPOYHOMY H
CO3HATEIHPHOMY YCBOCHHIO OA3MCHBIX MAaTEMATHUECKUX 3HAHUI M YMEHUH.

Heau n 3axaun u3ydenusi yaedHoro npeamera «MareMaTuka

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

" (opMHUpOBaHUE LEHTPAJIBHBIX MAT€MATUYECKHX MOHATHHA (YHMCIIO, BEJIMYMHA,
reoMeTpuyeckas  (Qurypa,  nepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00€eCleynBaloIIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTO
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* nonBeneHue oodyyaromuxcs ¢ 3[1P Ha 1ocTynmHOM 171 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH U OKPYXKAFOIEr0 MUPa, IOHUMaHUE MaTEMATUKU KaK
4yacTy oOUIEeH KyJIbTYphl YEIOBEUECTBA;

" pa3BUTHUE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOydarommxcs C
311P, mo3HaBaTenpHOM aKTUBHOCTH, UCCIIEI0OBATEICKUX YMEHUN, KpUTUYHOCTH
MBIIJICHUS, UHTEPECA K N3YUEHUIO MaTEMATHUKY;

* (popmupoBaHue (QYHKIHOHAIBHON MaTreMaTHyecKol TI'paMOTHOCTU: YMEHHS
pacno3HaBaTh  MPOSIBICHHUS MaT€MaTHYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX KU3HEHHBIX CUTYAIUSAX U ITPU U3YUEHUU IPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENI, MPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUH ammapar Ui pelIeHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTH U  OLEHUBATh
MOJIyYECHHbIE PE3YIbTATHI.

JlocTrxeHue 3TUX Lenei ooecreuynBaeTcsl pelieHUeM CIeAyIOUINX 3a/1a4:

» dopmupoBarh y oOydaromuxcss ¢ 3[IP HaBbIkM ydueOHO-IO3HABaTEILHOMN
JeSTEIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK pAlMOHAIBHBIX IyTel ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTyaJbHOMY Ppa3BUTHIO, (OPMUpPOBaTh Ka4yecTBa,
HEOOXOJMMBIE YETOBEKY ISl MOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIIOYEBbIE KOMIIETCHLIMHM YYalIUXCAd B paMKax MpPeAMETHOU
obOnactu «MaremaTrka 1 HTHPOPMaTHKay;

" pa3BUBATh NOHATUITHOE MbILUIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYHIECTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX TporieccoB oOydatommxcs ¢ 3I1P,
HEOOXOIUMBIX [IJII OCBOGHHMS TMPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
MIpEAMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTb KOMIIEHCAIIUU 00pa30BaTelIbHbIX 1e()UIIUTOB B
OCBOCHHUH TMPEANIECTBYIONIErO MPOrPaMMHOI0 MaTepHrayia y 0OyJarouuxcs C
3I1P 1 HETOCTATKOB B MX MATEMATUYECKOM Pa3BUTHUH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K PEIMETY;

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

BBIUHMCIICHUS», «Auredpa» («AnreOpandeckue BbIPpAXEHUS», «YpPaBHEHHUS H
HepaBeHCTBa»), «Dyukiumy, «leomerpus» («l'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHne reoMeTpUYECKUX BEIMYUHY), « BEpOSTHOCTh U CTAaTUCTHKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MApaAJUIEIbHO, KaXK/1as B COOTBETCTBUM ¢ COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumozeiicteuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPaJULIMOHHO PUCYIAasi MATEMATUKE U TPOHU3BIBAIOIIAS] BCE MATEMaTUYECKUE KypChl
u conepkarenbHble JuHUU. ChopmynupoBanHoe B DenepaibHOM roCyIapCTBEHHOM
o0pa30BaTeIbHOM CTaHJApTE OCHOBHOIO oOuHIero oOpa3oBaHUs TpeOOBaHHE «YyMETh
OIEpUPOBATh MOHATUSAMMU: OIIPENEIICHUE, aKCHOMa, TEOpeEMa, T0Ka3aTeIbCTBO; YMEHHE
pacrio3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, IPUBOAUTH MPHUMEPHI U
KOHTPIPUMEPHI, CTPOUTDH BBICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUN) OTHOCUTCS KO
BCEM KypcaM, a pOpMUPOBAHKE JIOTHUECKUX YMEHUN paclpenensieTcs o BCEM rojiam
0o0y4eHus1 Ha YpPOBHE OCHOBHOIO 00IIET0 00pa30BaHUsI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoenust denepanbHoii paboyeit mporpamMMBbl, pacrpeeaEHHBIM MO0 TofgaM o0yUYeHus,
CTPYKTYPUPOBAaHO TakMM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHIMIIHAIBHBIM
BollpocaM  oOydJaromuecss oOpamajduch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTe€MaTUYECKUMH TMOHSATUSIMU U HaBBIKAMU OCYILECTBISIIOCH MOCJENIOBATEIBHO U
MOCTYyNaTreabHO, C COONIOJEHHEM NPUHLMIIA MPEEMCTBEHHOCTH, @ HOBbBIE 3HAHUSA
BKJIIOYQJIUCh B OONIYIO CHUCTEMY MaTreMaTHYECKUX MpPEICTaBICHUN OOy4arolIuXcs C
3I1P, pacumpss u yrnyomsisi e€, o0pa3ys MpoyHbie MHOXKECTBEHHBIE CBsi3u. OO1mue
1eJIM u3ydeHusi yueOHoro npeamera «Martemarukay mnpeacTaBieHbl B DenepaabHOM
paboueii mporpaMmMe 0CHOBHOTO 00IIero 0Opa3oBaHUsI.

OcobGenHocTH 0TOOpPA M aaNTALIAM Y4eOHOT0 MaTepUAaJia 0 MaTeMaTHKe

OOyuenne yueOHOMY mpeameTy «Maremarhka» CTPOUTCS Ha CO3IaHHUH
ONITHUMAJIBHBIX YCJIOBUH JJII YCBOSHUS MPOTPAMMHOTO Marepuaia 00ydaroImuMHUCs C
3I1P. Bonbiioe BHUMaHUE yaelsieTcss 0T00py yueOHOro MaTepuaia B COOTBETCTBUU C
MPUHIUIIOM JOCTYMHOCTH TIPU COXPaHEHWU O0OIIero 0a30BOr0 YpOBHS, KOTOPBIM
JOJDKEH T10 COJIEPKaHUI0 U 00beMy OBITh aAanTUPOBAHHBIM 111 oOyuaroriuxcs ¢ 311P
B COOTBETCTBMU C HX OCOOBIMH 00pa3oBaTelbHbIMU MOTpeOHOCTIMU. CremyeT
o0yerynTh OBJIaJIcHUEe Marepuaiiom oOyuatommmucs ¢ 3IIP mocpeacTtBom ero
JETaIbHOTO OOBSICHEHHS ¢ CUCTEMAaTUYECKUM TTOBTOPOM, MHOTOKPATHOW TPEHUPOBKU



B INPUMEHEHUM 3HAHUMW, UCIOJIb3YS NPUEMBI aKTyaldu3aluHd (BU3yallbHas OIOpA,
aMsITKa).

denepanbHas MporpaMma nIpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHUN:
YMEHBIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUN, BHIHECEHHE OTICIBHBIX TEM WIIU
IEJIBIX Pa3/IeNIOB B MaTepualibl 111 0030pPHOT0, 03HAKOMUTEIBHOTO N3YUCHHUSI.

N3MeHennsi nporpamMmbl B 59 kiiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «umunap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI nmapauienenumnen», «llepemenienne no KOOPAMHATHON TIPSIMON»,
«Mopynb uucna», «UucrnoBble MPOMEXYTKW»; «MacmTab» (u3ydaeTcss B Kypce
«I['eorpadusi»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOU Oymare ¢
WCIIOJB30BAaHUEM LMPKYJIA, JMUHEWKH, YrOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpyXHOCTH», «Ilimomans kpyra», «Ilapamiensueie npsamelie», «lleprneHauKyaspHbIe
npsimbie», «OceBast U LEHTpaldbHAasi CUMMETPUN» (U3ydaeTcss B Kypce F€OMETPHUH);
«beckoHeuHbIE TEPUOAMYECKUE NECATUYHbIE JpoOu. JlecsaTuuHoe NpHOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAYHOIIHME TeMbl: «Perienue
Joruyeckuii 3amau», «JlimHa otpeska», «lllkane», «PacnpenenuTenbHbI 3aKOH
YMHOXEHUS», «3aUCh IPOU3BEICHUS C OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare», «Jlenmurenu u kparssle. IlpusHaku nenmmoctn», «Hanbonpmmii oOmmii
JIENHUTENIb U HauMEHblllee ollee KpaTHoe. J[eTuMOCTh CyMMBI U IIPOU3BEIACHUS».
«IIpuBenenne 1podH K HOBOMY 3HaMeHaTeNo», «HaxoxaeHune 4acT Henoro 1 Ueiaoro
no ero yactuw». «OKpyIrJeHue NeCATHUHBbIX IpoOei». «Pemenue 3amay nepedbopom
BCEX BO3MOXHBIX BApUAHTOBY». «CocTaBieHHEe OYKBEHHBIX BBIPAKEHUU IO YCIOBHUIO
3ajaun». BeicBOOOIMBIINECS Yachl MOXKHO MCIIOJIb30BaTh Ha IOBTOPEHUE (B Havaje U
KOHIIE Y4eOHOT0 ro/1a), Ha u3y4eHue HauboJiee TPYAHBIX U 3HAUUMbBIX TeM: B V Ki1acce
— Ha pelleHNe ypaBHEHUH, IPUBEACHNE APpOOU K HOBOMY 3HAMEHATEINI0, YMHOKEHHUE U
JIeNICHNE JCCATUYHBIX Ipo0el, m3mepenue yrioB;, B VI kimacce — AelcTBUA C
ITOJIOKUTENIBHBIMU U OTPULIATEIIBHBIMY YHUCIIAMH, PEIICHUE YPAaBHEHUH, CIIOKEHUE U
BBIUUTAHUE YHCEN, COAEPKALUX LETYI0 U APOOHYIO 4acTh, HA YMHOKEHUE U JICJICHHE
O0OBIKHOBEHHBIX JAPOOEH.

Auareopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTh CIEAYIOUIME TEMBI:
«ppaunoHanbsHble yucina. [JeiicTBUTENbHbIEC Ynciiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTuuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «Haxoxaenue
MpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPETHEU U YETBEPTOU CTEIICHEN PA3JIOKEHNEM HA MHOKUATENN, « DYyHKIUA ¥
=Vx u ee rpaduk», «[lorpemHOCTh U TOYHOCTH NPHOMMKEHHA», «UeTHBIE U
HeueTHble QyHKIMUY», « DyHKIMA y=x"», « DyHKIMsA y= ax?, ee rpadMK M CBOMCTBA.
I'paduku Gynkumii y= ax? +n u y=a(x-m)?, «Y paBHEHHUE ¢ ABYMS IEPEMEHHBIMH H €TI0
rpaduky», «I'padudeckuii cmocod pemieHus CUCTEMbI ypaBHeHMiD», «l300pakeHue
YJICHOB apU(METUUECKON ¥ T€OMETPUUECKOM MPOTPECCHil TOUKaMU Ha KOOPIUHATHOM
MJI0CKOCTU. JIMHEHHBIN U SKCIOHEHIUANIbHBINA POCT. CI10KHBIE MPOLIEHTHD».



Cneagyer yMEHBIIUTh KOJMYECTBO 4YAacOB Ha HU3ydeHHE TeM: «DopMyiibl»,
«JlokazaTtenbCcTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C ABYMS HEU3BECTHBIMUNY,
«I"'paduk TUHEHHOTO ypaBHEHUS C ABYMs NEepeMeHHbIMIY», «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX YpaBHEHUN», « CBOMCTBA KBaJAPAaTUUYHON
GyHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: I  Jydlleil
npopaboTKM Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C Apo0siMn», «lIpuMmeHeHne cBONCTB
apu(MeTUYecKoro KBaJApaTHOTO KOPHS»; Ha IOBTOPEHHUE, pEIICHHE 3ajad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIIEHUE N3YYEHHOTO MaTepHaia.

I'eomeTrpus

Crnenyer 0oCHOBHOE BHUMAaHUE YAEIUTh NMPAKTHUECKOW HAMPABIEHHOCTH Kypca,
WCKIIIOYMB U YNPOCTUB HAMOOJEe CIOXKHBIA ISl BOCHIPUATHS TEOPETUYECKHMA
matepuan. Ha ypokax reoMerpuu HEOOXOIUMO MaKCHUMAaJbHO HCIIOJIb30BATh
HarJsigHble CcpencTBa OOydeHHs, OOJblIe MPOBOJUTH MPAKTHUUECKUX pabdoT ¢
yJyalumucs, pemarsb 3agaund. CTpoUTh perieHne 3a4a4 Mpyu IOCTOSTHHOM 0OpalieHun
K HarJIsIIHOCTH — PUCYHKaM U YepTeKaM.

O3HaKOMUTENBHO JaTh TeMbL: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBDY,
«/lokazaTenbcTBO  OT HpPOTHBHOrO», «CylIeCTBOBaHWE W  E€IMHCTBEHHOCTH
MEPIIEHAUKYIISIpa K OpsAMOi», «MeToa reoMeTpudeckux mecr», «Meton yaBoeHus
Mennansly, « Teopema @aneca u TeopemMa O IPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», « I3MeHeHne TPUroHOMETPUUECKUX (PYHKIIUI TPU BO3PACTAHUH
yria», «®opMynsl I PaauyCcOB BIMCAHHBIX W ONMCAHHBIX OKPYKHOCTEN
ITPAaBUJIBHBIX MHOTOYTOJIBHUKOB)», «YpaBHEHUE NpsAMOi», «/IBuxkenune», «CBoKCTBa
IBWKEHUS», «TeopeMa 0 IpOU3BENEHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJpaTE KacaTeIbHOW.

Crnenyer yMEHBIINTHh KOJIMYECTBO 4YAacOB Ha M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «lleHTpalibHasi CUMMETpPHs,
«ITapannensubiii nepenocy, «IlloBopor», «IIpeobpazoBanue mnomobus. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 3aJa4d Ha IOCTPOEHUE C MOMOLIBIO
UUPKYJIS W JIMHEMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTW», «PemeHune
TPEyTroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOAMBIIIECS YaCchl HCTIONB30BAaTh HA PEILICHUE 337a4 U TOBTOPEHUE.

BeposiITHOCTH U CTATHCTUKA

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BbI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuaronuxcst ¢ 3[1P, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUICHUSA, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0A30BOM YPOBHE U
OOCTYITHOM i1 YYEHUKOB Marepuane. OCHOBHOE BHUMAHHE CIIEAYET YIEIUTH
pas3zienaM, CBSI3aHHBIMH C TIOBTOPEHHEM TNIPOWJIEHHOTO MaTepuaja, YBEIUYUTh
KOJIMYECTBO YINPAKHEHUW W 3aJlaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIMXCs.

HeoOxomumo miepecMOTpeTh COAEpKaHHE TEOPEeTHMUECKOro Marepuaia Hu
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUM MaTepuall IPErnoJHOCUTh B IPOLIECCE
pelIeHusl 3a7la4 W BBINOJHEHUS 3aJaHUM HAIVISAHO-TIPAKTUYECKOrO0 XapakTepa; He



TpeOOBaTh BHIBOAA W 3alIOMHHAHUS CIIOXKHBIX (DOPMYJ, PEIICHHUS HECTaHIAPTHHIX,
TPYIAOEMKHX 3alaHui. Psin TeM ciieyer n3ydaTh B 03HAKOMHUTEILHOM IIJIaHE.

denepanbHas MporpaMMa MPEAOCTaBISIET aBTOpPY pabodeid mporpamMmbl
cB00OOMY B pacmpenesiecHul MaTepuaia 1o 4eTBepTsaM (TpumecTtpam). Pactipenenenue
BPEMCHH Ha M3y4YCHHUE TEM B TCUCHHE yUeOHOTO ro/la CAMOCTOSTEIIBHO OMPECIIIeTCs
o0pa3oBaTeNbHON OpraHu3aleil ¥ 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00yUYaONTUXCS
¢ 3IIP u ux ocoObix 00pa3oBaTENbHbBIX MOTPEOHOCTEM.

Ilpumepnble Buabl JesaTedabHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NMOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJIEHHOE OCBOEHHE COeP:KAHNU 00Pa30BaHMs 10 NpeaMeTy «MaTeMaTuKa

Copnep>xanue BUIIOB AesitenbHOCTH oOyuvaronuxcst ¢ 3P ompenensiercs ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTSIMU. [IOMUMO HIMPOKO HCIOIB3YEMBIX B
DAOIT OO0 obmmx 7151 Bcex 00yqaronuxcsi BUAOB JIEITEIbHOCTH CIENYEeT YCUIIUTh
BU/IbI JACSATEIBHOCTU CrIeU(PUIHbBIC SISl JAHHOW KaTEeropuu JeTel, 00ecreunBarome
OCMBICJIICHHOE OCBOCHHME COJEpKaHHUS O0Opa3oBaHUS IO NPEIMETY: YCHIICHUE
MPEAMETHO-TIPAKTUYECKON JESATENBHOCTH C aKTUBU3ALMEH CEHCOPHBIX CHUCTEM;
Yepel0BaHWE BHJIOB JEATEIbHOCTH, 3aJCHCTBYIONIMX pa3JIMYHbIE CEHCOPHBIE
CUCTEMBI; OCBOEHHE MaTepHaa C OMOPO Ha aJITOPUTM; «IIOIIArOBOCTHY B U3yYEHUHU
Marepuaa; UCIOIb30BaHUE JOMOJTHUTEIBHON BU3YaJIbHOM OMOPHI (CXEMBI, IA0JIOHBI,
OTIOpHBIC TAOJMIIBI); PEUYEBOM OTUET O MPOLECCe U Pe3yibTaTe AeATEIbHOCTH;
BBINIOJIHEHHE CIEUUAIBHBIX 3a/JaHUi, 00€CeunBarOUIMX KOPPEKLUHUIO PpEeryisiuu
y4eOHO-TI03HABATEIBHOMN IE€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3YJIbTATA.

QenepanbHasi TEMAaTHUYECKass U TEPMUHOJIOTUYECKAsl JEKCHMKAa COOTBETCTBYET
DAOII O0O0.

Jnst oOydaromuxcs ¢ 3I[IP cymecTBeHHBIM SIBISIOTCS TPUEMBI padOTHI C
JIEKCUYECKUM MaTepuasioM 1o mnpenmery. [IpoBoauTtcs crnernuanpHas padbora Imo
BBEJICHUIO B aKTUBHBINA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIECH TEPMUHOJIOTHH.
N3yyaemMble TEpMUHBI BBOASTCS Ha MOJIUCEHCOPHOM OCHOBE, 00s13aTeNIbHA BU3yalIbHAS
MO/JIEPIKKA, aJITOPUTMBI pabOTHI C ONIPEAECTIEHUEM, ONTIOPHBIE CXEMBI JIJISl aKTyaTu3alUH
TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTUKa» B y4eOHOM IJIaHe

B coorBerctBuM ¢ ®enepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOrO 00I1Iero oOpa3zoBaHus y4yeOHbIM mpeaMer «MareMaTuka
BXOJHUT B TMpeAMETHYI0 o0nacth «MaremaTuka M HMHPOPMATHKA» M SBISAETCA
o0si3aTeNbHBIM 111 u3ydeHusi. B 5-9 kmaccax yueOHBIM mpenmeT «MaTemaTuka
TPAJAMIIMOHHO M3y4YaeTcs B paMKax CIEOYIONIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Marematukay», B 7-9 kiaccax — KypcoB «Anre0Opa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKUA M Teopuu BepositHOocTel) u «l'eomerpusi». Hactosimeit mporpammoit
BBOJIMTCSI CAMOCTOSITEIbHBIN Y4eOHbII Kypc «BeposiTHOCTh U CTaTUCTHKAY.

OO11ee Yncno 4acoB, peKOMEHOBAHHBIX ISl U3y4eHUsl MaTeMaTHKH (06a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 00I1IeTO 00pa3oBanusi, — 952 vaca: B 5 kiacce — 170



yacoB (5 yacoB B Hefento), B 6 kinacce — 170 vacoB (5 yacoB B HeEN0), B 7 Kiacce —
204 gaca (6 yacoB B HeJeno0), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEIO).

I[lnanupyemMblie pe3yibTaThl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusi

W3ydyenne wMareMaTMKU Ha YpPOBHE OCHOBHOTO 0O0mIero o00pa3oBaHMs
HaIlpaBJICHO Ha JOCTHKeHue oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNPEIMETHBIX
U MIPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB OCBOCHHUS YUYEOHOTO IIPEIMETA.

JIMYHOCTHBIE Ppe3yJibTAaThl OCBOCHHUSI MPOrpaMMbl 1O  MaTE€MaTHKe
XapaKTEePU3YIOTCSL:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON MAaTeMaTUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHHSIM POCCUMCKUX MAaTEMaTUKOB U POCCHICKOM
MaTe€MaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHHUI B JIPYTUX HayKax U
MPUKIAAHBIX cepax;

rpaskKIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alluu €ro
MpaB, MPEACTABICHUEM O MAaTEeMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHHUS PA3TMUHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYyp TPaKIaHCKOTO o00ImecTBa (HampuMep, BBIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX MPoOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUIM HAyKH, 0CO3HAHUEM BaXKHOCTH MOPAJIbHO-
ATUYECKUX TIPUHIUIIOB B ICSITEIBHOCTH YUEHOTO;

TPYAOBOE BOCIIMTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTU€ B PEHICHUU TMPAKTHUYECKUX 3a]a4
MAaT€MaTUYECKOM HAMPABIECHHOCTH, OCO3HAHUEM BAXKHOCTA MAaTE€MaTH4YE€CKOIrO
oOpa3oBaHus Ha MPOTHKEHUM BCEW JKU3HU IS YCHENTHOW mpodeccHoHaIbHON
JESTETPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM W
MOCTPOCHUEM WHJIMBUIYAIbHOW TPAeKTOpUU OOpa30BaHUs W JKU3HEHHBIX IJIAHOB C
y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

3CTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K  DMOIIMOHAILHOMY U  JCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3a/ay, PEIICHUW, PACCYXKICHUN, YMEHHUIO BHUJCThH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'O MO3HAHUSA:

OpUEHTAIlMEd B JACATEIIBHOCTM HAa COBPEMEHHYK) CHUCTEMY HAy4HBIX
MpEeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEJIOBEKA, MPUPOILI U
oO1iecTBa, TNOHMMAHMEM MaTEMaTUYeCKOM HayKd Kak cdepbl YeIoBeueCKOM
NEATEeIbHOCTH, ATAnoB €€ Pa3BUTUA W 3HAUMMOCTH Ui Pa3BUTHS ILIMBUJIU3AINH,
OBJIQJICHUEM SI3bIKOM MaTeéMaTuKh W MaTeMaTH4eCKOW KyIbTypoll Kak CpeICTBOM
MO3HAHUS MHUpPA, OBJAJECHUEM MPOCTEUIIMMHU HAaBbIKAMH HCCIIEOBATEIbCKOM
NEATEIIbHOCTH;

¢pusuveckoe BocnuTaHHe, (OpPMHPOBAHME KYJbTYPbl 310POBbS H
3MOIMOHAJIBLHOIO 0JIATOMOTYyYHS:



TOTOBHOCTBIO MPUMEHATH MaTEMaTHYECKUE 3HAHHUS B MHTEpPECAX CBOEro
3JI0pOBbsI, BEJCHUS 3I0POBOT0 00pasa >K13HU (310pOBOE NMUTAaHKE, COATaHCUPOBAHHBIN
peXKUM  3aHATMM U OTHAbIXa,  peryispHas  (Qu3nuyeckas  aKTUBHOCTb),
c(hOpMHPOBAHHOCTHIO HABBIKA pe(IEKCUU, TPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY U
TaKOT0 K€ MpaBa APYroro YeJoBeKa;

IKOJIOTHYEeCKOe BOCTIUTAHHE:

OpUEHTallMel Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUMN JJIA pPelleHus 3a1a4 B
001acTH COXpPAaHHOCTH OKPYKaloLEH Cpebl, IJIAHUPOBAHMS TOCTYIIKOB U OLIEHKU MX
BO3MOKHBIX TOCTEACTBUNA MJII OKpPYXKaloIIEeH Cpedbl, OCO3HAHHWEM TII0OATBEHOTO
XapakTepa FKOJOTMYECKHUX MPOOJIEM U IyTEH UX pELICHUS;

ajanTauus K M3MEHS IOIIMMCS YCJIOBUSM COUMAJIBLHOI U MPUPOIHOIA cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHSIX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEl KOMIIETEHTHOCTU YE€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIE
YMEHUE YUUTbCA Y APYTUX JIOJeH, IpUoOpeTaTb B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHMS, HABBIKM U KOMIIETCHIIUU U3 OMbITa IPYTUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAaHUM, B TOM YHCIIE
bopMynupoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTHI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEM, TNIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0,  BOCIPUHHUMATH
CTPECCOBYIO CHUTyalldl0 KakK BbI30B, TpeOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
MpPUHUMAEeMbIe pEIICHHUs] W JAeUCTBUA, (HOPMYIHpPOBATh M OILEHUBATh PUCKA U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTtanpeaMeTHbIe pe3yJIbTaThl:

B pe3ynbrare ocBOEHMs MpOrpamMMbl IO MaTeMaTHMKe Ha YPOBHE OCHOBHOIO
oOmero oOpazoBanusi y oOyyatomerocs ¢ 3IIP  Oynyr cdopmupoBaHsl
MeTanpeaMETHbIE PE3YIbTaThl, XapaKTEPU3YIOIIHUECs OBJIaJIECHUEM YHUBEPCAJIbHBIMU
MO3HABATEILHBIMU JICUCTBUSIMU, YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JCHCTBUSMU
Y YHUBEPCAIbHBIMU PETYISITUBHBIMU JICHCTBHUSIMHU.

Osaanenue YHHUBEPCATbHBIMHU yueOHBIMU MO3HABATEIbLHBIMH
NEeHCTBUAMM:

yCTaHaBIMBaTh  IMPUYMHHO-CIEJCTBEHHbIE CBSI3M B  XOJI€  YCBOGHHUSA
MaTeMaTHYeCKOro MaTepuasa;

BBISIBJISITH ACQUIINT JAHHBIX, HEOOXOIWMBIX IJIsl PEIICHUS TMOCTaBICHHON
3a/1auu;

C MOMONIbIO yUYUTENS BbIOMpATh CHOCOO pEIIEHUsS MaTeMaTUYeCKOM 3aJadyu
(cpaBHUBATh BO3MOKHBIC BApUAHTHI PEIICHMUS);

NPUMEHATh W TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE pEIICHUS
MaTeMaTUYeCKHX 3a]1ay;

yCTaHaBIMBATh UCKOMOE U IaHHOE MPHU PEUICHUH MaTeMaTHUYEeCKON 3a/1auH;

MOHUMAaTh M WHTEPHPETHPOBATH MHGOPMAIUIO PA3IHUYHBIX BUIOB U (opm
MpeJICTaBICHHUS,

WLTIOCTPUPOBATH pelaeMble 3a7a4u rpa)udecKuMu CXeMaMu;

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



MMOHUMATh U UCIOJIH30BAaTh MAaTEMAaTUUECKHUE CPEICTBA HATISAHOCTH (Tpadukwy,
IUarpaMMbl, TaOJUIBl, CXEMbl W Jp.) Ui WUIOCTpAllid, WHTEpIpeTaIui,
apryMEHTaluu.

OBnaneHne  yHMBEpPCAJIbHBIMM  y4eOHbBIMM  KOMMYHMKATHBHBIMHU
AeUCTBUAMMU:

OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO W COBMECTHYIO IEATEIbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HaXOIUTh OOIIHE CIOCOObI paboThl; paboTaTh B TPYyIIIIE:
HAaXOAUTh OOIee pelieHHe W pa3pemaTb KOH(PIUKTBI Ha OCHOBE COTJIacOBaHUS
MO3UIINN U Y4ETa HHTEPECOB; CIIYIIaTh MapTHEPA; GOPMYITHPOBATH, APTYMEHTHUPOBATH
W OTCTAauBaTh CBOE MHCHHUE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(JIMKTOB MPHU HAIMYUHU PA3HBIX TOUEK
3peHUs] U pas3pemiarh KOH(JIMKTHI HAa OCHOBE Y4€Ta MHTEPECOB W TMO3UIUNA BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOK IIO3ULUHUK0 M KOOPAMHHUPOBATH €€ C IMO3ULUSAMHU
napTHEPOB B COTPY/HUYECTBE TPHU BHIPAOOTKE OOIIEro pelieHduss B COBMECTHOMU
NEATEIBbHOCTH;

BBITIOJIHATh CBOIO YacTh pPalOThI, JOCTUTaTh KAaYECTBEHHOTO pe3yjbTaTa H
KOOPJIAUHUPOBATH CBOU JIEUCTBUS C APYTUMU YICHAMHU KOMaH/bI;

OILICHMBATh Kauy€CTBO CBOETO BKJIaJa B OOIIUI TIPOTYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACICTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh U CO3JaBaTh AJTOPUTMbI [IJIsi PELICHUS] y4eOHBIX
MaTeMaTUYECKHUX MPOOIeM;

IJJAHUPOBATh M OCYLIECTBIATH JEATENBHOCTh, HANPABICHHYIO Ha PEIICHHE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKTepa.

bopMynaMpoBaTh W yAEpKMBaTh Yy4eOHYHO 3a7ady, COCTaBIATh IUIAH M
MOCJICA0BAaTEILHOCTD JICUCTBUM;

OCYIIECTBISATH KOHTPOJIb TI0 00pa3Ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBHI;

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
JNEATEIBbHOCTH;

aJICKBaTHO OIICHUBATh MPABWJIHBHOCTD WJIM OMTUOOYHOCTH BBHIMIOJTHEHUS yU4eOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOXKHOCTH €€ PeIICHUS;

CIMYaTh CIOCO0 NEWCTBHUS M €ro Pe3yJbTaT C 33JaHHBIM JTAJOHOM C IIEJBIO
0OHapy>KEeHHSI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

MPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH y4eOHOU
3a/1a4y;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEeIbHOCTU, ONMPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
JanbHee padoTsl,

PETYIMPOBATH CIIOCOO BBHIPAKCHHS IMOIIUH.

[IpenmeTHBIE pE3yJIBTATHI OCBOCHUS MPOrPAMMBbI [0 MATEMATHKE TTPEACTABICHBI
1o rojgaM oOydeHHUs B paMKaxX OTJEIbHBIX yU4eOHBIX KypcOB: B 5—6 Kiaccax — Kypca
«Maremaruka», B 7-9 knaccax — KypcoB «Anredpay, «['eomerpus», «BeposSTHOCTD U
CTAaTUCTUKAY.



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

Hean n3yyenus yueOHOro Kypca

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

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

" pa3BUTUE WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEW O0ydaromuxcs C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha 1oCTyTHOM U1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKH U OKPYXKAFOIIEr0 MUPA;

* (popmupoBaHHe (QYHKIHOHAJIBHON MaTeMaTHYeCKONl TIpaMOTHOCTH: YMEHHS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas 1 TeOMETPUUECKas, KOTOPbIE pa3BUBAIOTCS MapalIEIbHO, KaX/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTHMKOW, OJTHAKO, HE HE3aBUCHMO OJIHA OT JIPYroii, a B
TECHOM KOHTAKT€ W B3aUMOJCHUCTBUHU. TaKke B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTaTUCTHKU.

N3ydenue apudmernyeckoro marepuajga HAUMHAETCS CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHWM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadalbHOM 1IKoJe. IIpu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM M (OPMUPOBAHHUE HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH C OOy4YEHHEM MPOCTEHIINM NpuéMaM MPUKHIKU U OLEHKU Pe3ylIbTaToOB
BBIYMCIICHUN. V3ydueHne HaTypaJIbHbIX YUCEN ITPOJIOJIKAETCA B 6 Kilacce 3HAKOMCTBOM
C HAYaJbHBIMU MTOHATHUSIMHU TEOPHUU IEITUMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATanm B OCBOCHHMM APOOEH, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UaesIMU, MOHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUECHUIO JECATUYHBIX IPOOEH, YTO 1EIecO00pa3HO
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJa NpaBWJia JEHUCTBHUM C
JECITUUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ HW3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JACCSITUYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHECEH BTOpPOW 3Tam B M3YYCHHH JpoOeH, rae
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOEHHE HOBBIX BBIUUCIUTEIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKH BHIYMCIICHUH,
B TOM YHMCJI€ 3HAaYEHUN BBIPAKEHUMN, COJlepKaIIUX U OOBIKHOBEHHBIE, U JECATUUHbBIC



IpoOu, YyCTAaHOBJICHUE CBA3EH MEXKIy HUMH, paCCMOTPEHUE MPUEMOB pEIeHUS 3a7a4
Ha apoou. B Hauane 6 ki1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOIEHTA.

Oco0OEHHOCTBIO U3YUYEHUS MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YHUCET SBIISICTCS
TO, YTO OHM TAKKE MOTYT paCCMaTPUBATHCS B HECKOJIBKO 3TanoB. B 6 kiiacce B Hauane
nu3yuyeHust TeMbl «[10J0KUTENBHBIE U OTPULIATENIBHBIE YHCIIA» BBIACISIETCS MOATEMA
«llenple yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPUIIATENIBHBIMU YHCIAMHU H
JNEUCTBUSIMH C TOJIO)KUTEIBHBIMA W OTPULATEIBHBIMA YHUCIAMH TMPOUCXOAUT Ha
OCHOBE COJEP)KATEIBHOTO TMOJAXO0Ja. JTO TO3BOJSIET Ha JIOCTYIHOM YpPOBHE
MMO3HAKOMHTb YYAIIUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU OHITUSMU TEMBI, B TOM
YuCJI€ W C NpPaBWIAMH 3HAKOB IIPU BBINOJHEHUU apU(PMETUUYECKUX JIEHCTBHM.
W3ydeHnne palnMoHaNbHBIX YHCENl Ha 3TOM HE 3aKOHYHUTCS, a OyAeT MpPOJOJDKEHO B
Kypce anreOpbl 7 Kiacca, 9TO CTaHeT CIeIYIONIMM MPOXO0A0M BCEX MPUHIIUIMHATBHBIX
BOITPOCOB, TEM CAMBIM pa3J/ieJIEHuEe TPYJHOCTEN 00JeryaeT BOCIpUsATUE MaTepraa, a
pacnpeziesieHue BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH IPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElICHUIO0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue npuéMsl perieHus. TekCcToBble 3a7auu, peulaeMble Ipu oTpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha T[OKyOKH, Ha paboTy u
IIPOU3BOAMUTEIBHOCTh, Ha MPOLEHTHI, Ha OTHOWIEHUs W npornopuuu. Kpome Toro,
oOyuyaroluecs: 3HaKOMSTCS C NMpUEMaMH pelIeHUs 3ajad 1epedbopoM BO3MOKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ HH(poOpMalrel, mpeacTaBIeHHON B (popMe TaOauIl uiu
arpamMm.

B ®epepanbHoil paboyedt mporpamMme NPEAYCMOTPEHO (popMHupoBaHUE
MPOTEIEBTUUECKUX aIreOpandecKux NpeacTaBieHnil. bykBa Kkak CHMBOJI HEKOTOPOTO
Yucjaa B 3aBUCMMOCTH OT MAaTEMAaTHYECKOTO KOHTEKCTAa BBOJMTCS IOCTENEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO MCIOJIB3YETCS MPEXKIE BCEro sl 3alucu oO0UIuX
YTBEPXKACHUM W TOpeljioxkeHuil, (opmya, B YaCTHOCTH JJs  BbIUYKCICHUS
Ir€OMETPUYECKHUX BEJIMYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematukn» 5—6 KiIacCOB IpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HampaBJICHHass HAa  pa3BUTUE OOpPa3HOrO  MBIUUICHUS, TMPOCTPAHCTBEHHOIO
BOOOpaKEHUs, U300pa3UTENIbHBIX YMEHUNA. DTO BaXKHBIN 3Tall B U3y4YE€HUU T€OMETPUH,
KOTOPBIM OCYIIECTBIIICTCS HAa HAIVISIIHO-IIPAKTUYECKOM YPOBHE, ONMpAETCs Ha
HarjasgHo-o0pa3Hoe  MbIIJIeHHe oOydaromuxcsi. bonbiias poib  OTBOAMTCA
MIPAKTUYECKOM  JESITENBHOCTH,  OMNBITY,  DKCHEPUMEHTY,  MOJEIMPOBAHHUIO.
OOyuaromuecs 3HAKOMSTCS C T€OMETPUYECKUMH (UIypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaTol Oymare, paccMaTpHUBAIOT MX MpoCTeilline cBoiicTBa. B
Mpoliecce U3yuyeHUs HArISAHOW reOMETPUU 3HAHUS, TOJyUYEeHHbIE 00y4alolMMHUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy MaHy B 5—0 Kjaccax H3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MareMatuka», KOTOpPBIM BKIIOYaeT apuMETUUYECKUd Marepuan Hu



HaTJISITHYIO TEOMETPHIO, & TAKKE MPOTIEICBTUUCCKUE CBEICHUS U3 alTeOPhI, SJIEMEHTHI
JIOTUKY Y Hayajaa OMUCaTebHOW CTATUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—0 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTo rojia o0yueHus, Bcero He MeHee 340
y4eOHBIX YacCOB.

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

S KJIACC

HarypaJjbHble 4nciia 1 HYJIb

HarypansHoe umcno. Psa nHatypanmbhbix umcen. Yuciao 0. M3obpaxkenwue
HaTypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepanus Kak IpuMep
HENO3MIHOHHON CUCTEMBI cuncaeHus >, JlecATHYHAs CHCTEMA CUMCIICHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYPAJIbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHbIX YUCEN.

CnoxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJS MpPHU CJIOXEHUU. Brruntanue
Kak JeHCTBHE, 0OpaTHOE CIOXEHUI0. YMHOXKEHHE HATypajbHBIX YHCEN; CBOMCTBA
HYJISI M €JMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomnonenTsl  nelicTBui, CBA3b  Mexay HumHu. [IpoBepka  pe3syibrara
apudmeTndyeckoro neWctBus. I[lepemecTuTenbHOE M COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¢ YMHOXEHHS, *paclpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHST ™.

Hcnonb3oBanue OykB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aIHCH
CBOMCTB apu(METUUECKUX JTCHUCTBUH.

*JlenuTen M KpaTHbIE 4YMCha™, pasjiokeHHue Ha MHoxuTenu. [Ipocteie u
coctaBHble ynciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHnue ¢ 0CTaTKOM.

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

YucnoBoe BbIpaKeHUE. DBbplUKCIIEHHE 3HAYEHWM YHMCIOBBIX BBIPAKECHMUI;
MOPSAIOK  BBIMOJIHEHUS  JeicTBuil.  Mcnonp3oBaHWe  NMpU  BBIUHUCICHUAX
MEPEMECTUTENHHOTO U COYETATEIILHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKCHHS,
*pacnpeenuTeIbHOrO CBONCTBA YMHOKECHHUST ™.

Jpodu

[IpencraBienre o Japobw Kak crmocobe 3alMch  4YacTH  BEIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HenpaBUiIbHBIE ApoOu. CMmenranHas Jpoob;
MIPEICTABJIICHUE CMEIIAHHOM IpoOU B BHJIC HETIPABUIILHOM IpOOU 1 BBIICIICHUE 110N
YacTH YMCJIa U3 HEMpaBWIbHOU npobu. M300paxkenue npobelt ToukaMu Ha YHUCIIOBOM
npsimoii. OcHOBHOE CBOMCTBO npodu. *Cokpatienue apodeit. [IpuBenenue apodu k
HOBOMY 3HameHareln0*. CpaBHEHHE ApoOeH.

CrnoxeHre ¥ BbIUUTAHHUE JpoOeil. YMHOXKEHHUE U JIeJICHHE Ipo0eii; B3auMHO-

! 3[(60]: u gajiec * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIIbLHOM IIJIaHE. Henaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



oOpatHbIe npodu. *HaxoxIeHne 4acT IeI0ro | MeJIOTO M0 €0 YacTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune JecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOMU. M300pakeHne MeCATHYHBIX APOOeH TOUKaMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JpoOsmu. *OkpyrieHue
JECATUYHBIX ApoOei™.

Penienue TeKCTOBBIX 3a7a4

Pemenne TekCcTOBBIX 3aday  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amay nepedOpoM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcrnonb30BaHue MPU pELIEHUU 3314 TAOJIUI] U CXEM.

Pemenue 3amay, conep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTh. EAMHUIIBI U3MEpPEHUS:
Macchbl, 00bEMa, LIEHbI; PACCTOSAHMS, BPEMEHHU, CKOPOCTU. CBA3b MEXAY €IMHULIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele npencraBienus o GUrypax Ha miIoCKOCTH: TOUYKa, MpsMasi, OTPE30K,
Jy4, yroj, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoi, ocTpsii,
TYNOH U pa3BEPHYTHIE YTJIBIL.

JlnvHa OoTpe3ka, METPUYECKUE €AMHUIIBI JUIMHBL. J[JIMHA JTOMaHOH, NEepUMETP
MHOTOyTOJbHUKA. 3MEepeHre U MOCTPOEHUE YIII0B C MOMOUIBIO TPAHCIOPTHUPA.

Harnsinaele mnpencrtaBieHuss O (Qurypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBEHCTBE PUTYP™.

N3o0paxxenue ¢uryp, B TOM uucie Ha kieTdatoi Oymare. *[loctpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare*. VMcnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucje (puryp, m300pak€HHbIX Ha KieTdaTod Oymare.
Enunuiibl n3mepenus mioniaau.

*Harnsaubie TpeIcTaBlIeHus O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIN
napasuielienunes, KyO, MHOTOTPaHHHUKHU. N3o6paxenue MPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTku kyba wu mapamienenunena. Cosnanue Mojenen
MHOTOIPAHHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)™.

*O0BEM MPSAMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBl u3MepeHus
o0BEMa™,

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypalbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, MOPSIIOK IEUCTBUM, HCOIB30BaHHE CKOOOK. VMcnonb3oBanue
IIPA BBIYUCIICHUAX IEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U
YMHOXXEHHMS,  *paclpeieuTeNIbHOTO  CBOMCTBA  yMHOXEHMsS.*  OkpyrieHue
HAaTYpaJIbHBIX YHUCE.



Jlenutenu W KpaTHBIE YKCIIA; *HAUOOBIITNI OOITUI ASNIUTEh U HAaUMEHBIIIEe
oO1ee kpaTHoe. [lenruMocTh CyMMBI U pou3BeieHUs ™. JlenieHre ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U yrnopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXJACHUE YAaCTU OT
[EeJIoro M I1eJoro mo ero 4actu. JlpoOHOe 4YHCIO Kak pe3yiabTaT JeJICHHUS.
[IpeacraBnenue aecATUYHOU ApoOM B BHJIE OOBIKHOBEHHOM IPOOM M BO3MOXKHOCTH
npe/cTaBiIeHUs] OOBIKHOBEHHOUM NIpoOM B BUJIE AecATUYHOU. JlecaTuuHbie apodu u
MeTpuuecKas cucrtemMa mep. ApudMeTHUeCcKHe NeUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JECITUYHBIMU JPOOSMHU.

OtHowieHue. JleneHue B JaHHOM OTHOUIEHMHM. *Macmra®*, mpomnopius.
IIprmenenne mponopuuii Npy peIICHUH 3a1a4.

[lonsiTue npoueHTta. BeruuciieHne npoueHTa OT BETUYUHBI U BETUYUHBI 110 €€
IpPOLEHTY. BbIpaxeHHe MPOLEHTOB NECATUYHBIMHU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpa)keHNE OTHOLICHNS BEJINYUH B IIPOLICHTAX.

ITos10:kMTENBHBIEC H OTPULATEIbHbBIC YHCIA

[TonoxurensHble U OTpuLarenbHble yucna. Llenable uncna. *Mopayne uucna,
reoMeTpuyeckas HHTepHnpeTanus Moxayis uyucna™. M3o0paxeHue uucen Ha
KOOPJIMHATHOM TIpsIMOM. *YHCTIOBBIE MPOMEXKYTKHU ™.

CpaBHeHue uMcen. ApupMETHUECKHE JIEHUCTBUS C TOJOKUTEIbHBIMU U
OTpULIATEIbHBIMHU YHUCIIAMU.

[IpssMoyroJibHAs cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopawHatel TOYKHM Ha
IJIOCKOCTH, adciucca u opauHara. [loctpoenne Touek U Guryp Ha KOOpPAMHATHOU
IJIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[IpumeHeHue OyKB sl 3alIUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBEeHHBIE BBIPAKCHUS W UYHCIOBBIC
MOJICTAHOBKU.* DByKBEHHbIE pPAaBEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbI IEPUMETPA U TUIOIIAN MPSIMOYTOJIbHUKA, KBaapara, *00béma
napajuiesenuneaa u kyoa*.

PemieHne TekCcTOBBIX 33124

Pemenue TekcTOBBIX 3amady  apudMeTHYeCKUM  crocoboM. *Perenue
JIOTHYECKUX 3ajad. Pemenue 3a1a4 nepedopoM BceX BO3MOKHBIX BApUAHTOB.™

Pemienne 3amau, conepKamumx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIUYHMHBI:
CKOPOCTb, BPEMS, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; ITPOU3BOIUTEIIEHOCTD,
BpeMs, 00bEM palboThl. EQuHUILBI M3MEpeHHus: MaccChl, CTOMMOCTH; PAaCCTOSHHS,
BpeMEHHU, CKOPOCTU. CBSA3b MEX]y €IMHHUIIAMHU U3MEPEHUS KKI0M BEITMUUHBI.

Pewenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLIMOHAIBHOCTBIO BEIUYMH,
MPOLIEHTAMHU; PELIEHNE OCHOBHBIX 3a7]a4 Ha IPOOU U MPOLEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBnieHue OyKBEHHBIX BBIPAXEHHI 10 YCIOBHIO 334a4u™.

[IpencraBienre AaHHBIX C TMOMOLIbI0 Tabnuu W auarpamm. CronOuaTbie
JUarpaMMbl: YTEHUE U MIOCTPOECHHE. UTEHHE KPYTOBBIX IHArpamM.

Harasimnas reomerpusi

Harnsgablie npeacrasienus o Gpurypax Ha I0CKOCTH: TOUKa, psiMasi, OTPE30K,



7y, YroJl, JOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

*B3anMHOE pacroyioKeHHE JABYX HpPSIMBIX Ha IUIOCKOCTH, MapajliesbHbIE
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSAMOM; JJIMHA MapIlIpyTa Ha KBaIpaTHOU CETKeE.

M3mepeHre W IOCTPOCHHE YIVIOB C IIOMOINBIK TpaHCHopTupa. Buubl
TPEYTOJIbBHUKOB: OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIN, TYHOYTOJIbHBII;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJapaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yriaoB, auaronaneil. *M3o0paxeHune reomMeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ WCIOJIb30BAHUEM IUPKYJS, JIMHEHKH, YroJIbHHUKA, TpaHCIOpTUpa™.
[TocTpoeHus Ha KiieTyaTon Oymare.

[lepumeTp MHOTOYTONBHUKA. [[OHATHE TIOIAAN (DUTYPBI; €TUHULIBI U3MEPEHUS
wionaau. [pubmkénnoe n3Mepenue miomaan Guryp, B TOM YUCII€ Ha KBaJApaTHOU
cetke.™ [IpuOmmk€HHOE U3MEpEHNE ATMHBI OKPYKHOCTH, IJIOIAAN Kpyra™.

*CumMeTpus: LIeHTpalibHasA, oceBasi W 3epKajbHas cummeTpuu. Iloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsnble nmpencTaBieHus 0 IPOCTPAHCTBEHHBIX (PUrypax: napajieienumnes,
KyO, mpu3Mma, MuUpamMHuaa, KOHYC, LMIUHAp, wmap u cdepa. HM3o0paxenue
IPOCTPAHCTBEHHBIX ¢uryp. Ilpumepsl pa3BEPTOK MHOTOIPaHHUKOB, LMJIMHIpA U
koHyca. Co3naHue Mojeneil mMpoCTPaHCTBEHHbIX (Guryp (u3 Oymaru, IpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonarue oOBEMa; eauHUIIBI U3MepeHus 00bEMa. OO0OBEM MPSIMOYTOJIHHOTO
napasuiesnenunesaa, kyoa*.

IUDTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO 00ecreynBarTh JOCTHUKEHUE CIEAYIOUIUX MPEAMETHBIX 00pa30BaTeIbHBIX
pPE3yNbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTUpPOBATHCS B MOHATHUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HaTypaJbHbIMU YUCJIaMHU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU.

CpaBHUBATH U YIOPSIA0UYUBATH HATYpAJIbHBIC YUCIIA, CPABHUBATH B MPOCTEUIIINX
CITy4asix OOBIKHOBEHHBIE JPOOH, JECATUUHBIE TPOOU.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOMW (UUCIIOBOM ) MPSIMOU ¢ COOTBETCTBYIOLIUM
el YUCJIOM M U300pakaTh HATYpaIbHBIC YACIIA TOYKAMU Ha KOOPUHATHOM (YUCIIOBOH)
MPSAMOM.

BeimonHATh  apudMeTHUECKUE JEHCTBUS C HATYPAIbHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSMU B MIPOCTEUIIINX CITydasiX.

BrINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTaTa BIUUCICHUIM.

OKpyIJISITh HATypaJIbHBIE YHCIIA.



PemeHne TeKCcTOBBIX 3a/1a4

Pemate TekcTOBBIE 3a7auM apU(METUYECKUM CIIOCOOOM U C IOMOIIbIO
OpraHU30BaHHOTO KOHEYHOIo Iepedopa BCEX BO3MOXHBIX BapHaHTOB (MpuU
HEO0OXOIUMOCTH C HAPABJISIIOIICH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMsl, PaCCTOSIHHE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIPH HEOOXOTUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

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

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMH W3MEPEHUS: 1IEHbI, MACChl; PACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHHM €IUHUIIBI BEJIMYUHBI 4Yepe3 apyrue (mpu
HEOOXOMMOCTH C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

N3Bnekats uH(OpMaIMIO, MPEJICTABICHHYI0 B Tabiuile, Ha CTOJIOYaTOM
auarpamme, HHTEpIPETUPOBATh MPEICTaBICHHBIE JaHHBIE, UCIIOIb30BaTh JAHHBIEC ITPU
pelIeHnH 3a1a4.

Harasignas reomerpust

[Tonp30BaThCA r€OMETPUUYECKUMU MOHATHUAMU: TOUYKA, IpsiMasi, OTPE30K, JIyY,
yIOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIONUX (QopMy
M3YYEHHBIX TEOMETPUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJl, BEpIlUHA,
CTOpPOHA, TUAaroHajb; C OKPY>KHOCTBIO: PauyC, TUaAMETP, LICHTP.

N3o0paxkath M3ydeHHBIE TreoMeTpuueckue (Urypbl Ha HEJTWHOBAHHOW W
KJIETYaTOM Oymare ¢ MOMOIIbIO IUPKYJIS U TUHEUKH (TI0CJIE COBMECTHOTO aHaIN3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [IJIMHBI; CTPOUTHh OKPYKHOCTh 3aJIaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa sl UX
MIOCTPOEHUS1, BBIYUCIIEHUS TUIONIAAN U IEPUMETPA.

Beruucnsates mepuMmeTp H  IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTyp,
COCTABJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4YHCIEe (GUTYp, HU300pKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMU €IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIOIIA/IN; BBIPAXKATh OJHU €AUHUIIBI BEJTMYUHBI uepe3 apyrue (pu HeoOXOAMMOCTH C
OTIOpOM Ha CIPaBOYHYIO0 HHGOPMAIIUIO).

Pacno3naBath napauienenumne, Ky0, UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA,
pedpo rpaHb, U3MEPEHUS;, HAXOUTh U3MEPEHUsI Mapajliesenuea, Kyoa.

Breruucnare 00bEM Ky0Oa, Mmapaijenenurena mo 3aJaHHbIM U3MEpPEeHUsM (C
OTIOpPOM HAa AJITOPUTM Yy4EOHBIX JCHCTBUI), MOJH30BATHCA EAMHUIIAMU H3MEPEHUS
o00BéMa.

Pemiath HecOXXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTYaUsIX (MIPU HEOOXOUMOCTH C BU3YATBHOUM OMIOPOHA).



6 KIIACC

Yucaa v BIYMCICHUA

OpHeHTUPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HAa 0a30BOM YpOBHE TEPMUHAMU,
CBSI3aHHBIMHM C PA3JUYHBIMU BHJIAMHM YHCEJI M CIOCOOAMM WX 3alKCH, NEPEXOIUTh
(ecmu 3TO BO3MOKHO) OT OJAHOM (POPMBI 3alMCH YHCIIA K APYTOil.

CpaBHUBaTh M YHOPSIOYHMBATH IIEJIBIE YHMCIIA, OOBIKHOBEHHBIC M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoHITh apudMeTHIecKre IeHCTBHS C HATypaIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUIHBIMU JPOOSMH, TTOTOKUTEITHHBIMA U OTPHUIATSIBHBIMA
YU CIIAMHU.

BrIuncnaTh 3HAaUEHUS YUCIOBBIX BBIPAXKEHUM, BBINOJIHATH IPUKHUIKY U OLIEHKY
pe3yibTaTa BBIUYMCICHUMN; BBINOJIHATH MPEOOpPa3OBaHUs YHMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBU.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIINM €l YHCIOM
1 U300pakaTh YUCIIa TOYKAMU Ha KOOPJUHATHOMN MPSIMON, HAXOUTh MOIYJIb YHCTIA.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHUCTEME KOOPAHMHAT C KOOpAMHATaAMU
3TON TOYKH.

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

YucsoBble 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaTHCS B MOHATHUSAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMHM C 3aIIMChIO CTETICHU YMCIia, HAXOAUTh KBAJIpaT U KyO YuCia, BHIYUCIATD
3HAYEHUS MPOCTEHIINX YUCIIOBBIX BBIPAXKEHUM, COIEPKAILUX CTEIICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPU HEOOXOJUMOCTH C OMOpPON Ha
ITOPUTM TPABUJIA), PACKIIAIBIBATh HATYpAIbHBIC YUCIIA HA MPOCTHIC MHOKHUTEIH.

*Tlonbp30BaThCS MACIITAOOM™, COCTABJISITH ITPOTIOPIIMU U OTHOIIICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATUYECKUX
BBIDOKECHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISAS
HEO0OXOMMbIC TOACTAHOBKM W TpeoO0pa3oBaHus (C OMOPOM Ha aJrOPUTM y4eOHBIX
NEeUCTBUIN).

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7aull apU(PMETUUECKHUM CIIOCOOOM C
ONOPOM Ha BOIIPOCHBIN IUIAH.

Pemats MIPOCTENIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPLHHUOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JPOOH ¥ TIPOIEHTHI.

Pemiats 3amauu, cojepKallle 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpEMsl, paCCTOSIHUE, 1I€HA, KOJTUYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOIB3YS apuPMETHIECKUE NEHCTBUSA, OTICHKY, PUKHUJIKY;
MOJIb30BAThCS €IMHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEITUYHUH.

CocTaBnsiTh OyKBEHHBIE BHIPAXKECHHS TI0 YCJIOBHIO 33/1a4U MOCJIE COBMECTHOTO
aHaau3a.

N3Bnekats uHOpMaIMIO, TMPEICTABICHHYIO B Ta0iuIlax, Ha JMHEHHOMH,



CTOJIOYATOM WJIM KPYroBOM JuarpaMmax, HHTEPHPETUPOBATH MPE/ICTABICHHBIC
JIAHHBIE; UCIIOJIb30BATh JAHHBIC [IPU PELICHUH 3aa4.

[IpencraBusaTs UHGOPMAITUIO C MOMOIIBIO TAOJUII, JIUHEHHON U CTOJIOUYATOM
JarpamMm.

Harasgnas reomerpus

[IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HMEIOIUX (QopMy
M3YYCHHBIX TIC€OMETPUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
Y KJIETYaTOM Oymare n3y4eHHbIC TUIOCKHE T€OMETPUIECKrEe GUTYPHI M KOHPUTYpaIHH,
CUMMETPUYHBIC (DUTYPHI.

NMeTp mpencTaBieHUE O TEOMETPUYECKUX TIOHATHSIX: PaBEHCTBO (QUTYD,
CUMMETpUSI, OCb CAMMETPHUHU, LICHTP CUMMETPHHU.

HaxoauTe BETUYMHBI YTJIOB U3MEPEHUEM C OMOIIBIO TPAHCIIOPTHUPA, CTPOUTD
yIIIbl 3aJaHHOM BEJIMYMHBI, MOJIB30BATHCS IMPU PEIICHUU 3a7ad IpaJayCHOW Mepou
YTJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBINA, MPAMOM, Pa3BEPHYTHIN U TYIION yTJIbIL.

Beluncnare MIMHY JOMaHOM, NEPUMETP MHOTOYrOJIbHUKA, MOJIb30BATHCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OJIHA €IUHUIBI U3MEPEHHUS JJIMHBI YEPE3
Ipyrue.

HaxoauTp, UCTONb3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, VIMHY MTyTH HA KBAJIPaTHOM CETKeE.

Beruucnares  miomans  GUryp, COCTAaBJICHHBIX U3  NPSIMOYTOJIbHUKOB,
HCIIOJIb30BaTh pa30MEHNEe Ha MPSIMOYTOJIbHUKH, HAa pPaBHBIE PUTYPHI, TOCTPAaUBAHUE JI0
MPSIMOYTOJIbHUKA; TOJb30BAaThCSI OCHOBHBIMHU E€IWHHUIIAMU HW3MEPEHUS IUIONIA/IHN;
BbIpaXaTh OJHU €IMHUIILI U3MEPEHUsI UTIONIaAN yepe3 Ipyrue (pu He0OXOIUMOCTH €
OTIOPOM Ha CIPaBOUYHYIO0 UHGOPMAIIUIO).

Pacro3naBaTh Ha MOJAENAX M M300pPKEHUSIX TUPAMHUAY, KOHYC, MMJIMHID,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N3006pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenuneI.

Boraucisate 00b€M MpSIMOYTOJBHOTO TMapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUS 00BhEMA; BHIpAXATh OAHU €IWHUIIBI U3MEPEHUS
o0BéMa yepe3 apyrue (C ormopoi Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

Pemiath HeCHOXHbBIE 3aa4ll HA HAXOXKJICHHE T'€OMETPUUECKUX BEIWYUH B
MPaKTUYECKUX CUTYyalUsIX (IMIPU HEOOXOUMOCTH C BU3YaJIbHOU OMIOPOK).

OEJEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBbI
esu n3yyenust yueOHOro Kypca

Anrebpa sABIsS€TCSs OJHHMM U3 OMNOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHA
o0ecrieunBaeT M3Y4YCHHE IPYTUX AMCLUUIUIMH, KaK €CTECTBEHHOHAYyYHOTO, TaK U
TYMaHUTApHOTO LIUKJIOB, €€ OCBOEHUE HEOOXO0IMMO ISl TPOJOHKEHUS 00pa30BaHUs U
B IOBCEAHEBHOM XMU3HU. Pa3zButue y 0Oy4arommxcs Hay4dHbIX MPEACTaBICHUN O
MIPOUCXOXKICHUU
U CYIIHOCTH ajireOpanyeckux aOCTpakiui, crocode OTpa)keHUs MaTeMaTUYeCKOi



HAyKOW SIBIICHUA W TIPOIECCOB B MPUPOJEC W OOIIECTBE, POJIU MATEMAaTHYECKOTO
MOJIETMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOT'O MHUPOBO33PEHUSI M KAYECTB MBIIUICHUS, HEOOXOUMBIX JUIsl aJanTaluyd B
COBpeMEHHOM HH(ppoBOM oOIIecTBe. M3ydeHune anreOpbl €CTECTBEHHBIM 00pa3oM
o0OecrieunBaeT  pa3BUTUE  yMEHUA  HaOMOAaTh,  CpaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS W BBIBOJBI, (POPMYJIUPOBATH
yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecredrMBaeT pPa3BUTHE JIOTHYECKOTO
MBIIUICHUSI OOy4YaroUIMXCs: OHM MCIOJIB3YIOT JICAYKTUBHBIE M WHIYKTHUBHBIC
paccyxzeHus, o000meHne W KOHKPETH3aIuio, aOCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeAmnojaracT 3HAYUTEIBHBIA OO0BEM  CaMOCTOSTEIBHON
NEATETPHOCTH  OOYYalOIIMXCS, TIMOATOMY CaMOCTOSATEIHLHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa30oM SIBICTCS pean3alueil AesITeIbHOCTHOTO MPHUHIIUINA
o0yueHus.

B crpykrype mnporpamMmbl yd4eOHOTO Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKUE NuHuu: «YUucna u
BBIYHMCIICHUSY; «ANTeOpanvyecKue BBIPAKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 atux coaepkaTelbHO-METOANYECKUAX JTMHUN PAa3BUBACTCS Ha
MPOTSDKEHUU TPEX JIET M3YyUEHUsI Kypca, €CTECTBEHHBIM 00pa3oM IMeperuvieTasch U
B3aUMOJICUCTBYS C JAPYTMMH €ro JUHUSMU. B XoJe u3ydeHus Kypca o0ydaromumMes
MIPUXOJUTCS JIOTUYECKU paccCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C 3TUM 11€71€C000pa3HO BKJIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/eibl MATEMAaTHYECKOT0 00pa30BaHuUsl 1
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOYYalOIIUMHCS  OCHOB  YHHMBEPCAJIBHOIO
MaTeMaTUYECKOro si3bIka. TakuM 00pa3oM, MOXKHO YTBEPKATh, YTO COJEPKATEIHLHON
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpay SIBISETCS €ro MHTErpUPOBaHHBIN
Xapakrep.

Conepxanue nuHUM «Yucna W BBIYUCIEHUS» CIYKUT OCHOBOW st
JaNbHEHIIEr0 M3y4yeHUs MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyUYarOIIHUXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS alTOPUTMAMU, a
TaKKe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JIsI TTOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBA33aHO C PAllMOHAIBHBIMU U
UPpALMOHATILHBIMHU YKCIIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JCHUCTBUTEIHHOM
qucye. 3aBepiieHrue OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
oOpa3oBaHus.

Conepxxanue ABYX anreOpandecKux JIMHUN — « AreOpandeckue BEIpaKEHUsD U
«YpaBHEHHS] YW HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOyYaIOMIUXCA
MaTeMaTUYECKOro arrapara, HEOOXOAMMOTO [JIs pelIeHUs] 3ajlad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB W MPAKTUKO-OPUEHTHPOBAHHBIX 3a/lady. B OCHOBHOU IIKOJIE
y4eOHBI MaTepuana TPYNIUPYeTCs BOKPYT pallMOHANBHBIX BBIpaKEeHHM. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KakK sI3bIKa ISl IOCTPOCHUSI MAaTEMAaTUUECKUX
MOJIeJIeH, OMUCAHUs MPOIIECCOB U SIBIICHUW peadbHOro Mupa. B 3amaunm oOyueHus
anredpe BXOIAT TaKXkKe JaJbHEHINee pa3BUTHE aJTOPUTMHUYECKOTO MBIIUICHUS,
HEO0OXOAMMOro, B YaCTHOCTH, IIJII OCBOEHHUSA Kypca HH(POPMATUKH, U OBJIAJCHHE
HaBBIKAMHU JIElyKTUBHBIX paccykaeHuil. [[peodpasoBaHne CMMBOJIBHBIX (DOPM BHOCHUT



CBOM cmenu(uUecKuii BKJIaX B PpPa3BUTHE BOOOPaKEHHUS, CHOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTRBY.

Conepxxanue (yHKIMOHAIBHO-TPA(PUUECKON JIMHUM HALEJICHO HA IOJy4eHHE
IIKOJIbHUKAMU 3HAHUN O (YHKLIMAX KaK BaKHEHIIEH MaTeMaTH4ecKOW MOIenu s
ONMCAHMUA M HUCCIENOBAaHMS Pa3HO-00pa3HBIX MPOIECCOB U SIBICHUM B MPHPOJE U
obmiectBe. M3ydeHue 3TOro Marepuana CIOoCOOCTBYET Pa3BUTHIO y 0OydYarOLIUXCs
YMEHHsSI HCIIOIb30BaTh PA3IUYHbBIC BBIPA3UTEIbHBIC CPEJICTBA S3bIKAa MAaTEMATHUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKIag B (OpMUPOBAHUE
MpEe/ICTaBICHUIA O POJIM MAaTEMATUKH B PA3BUTUU [TUBUIIN3AIUHN U KYJIbTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yuyeOHOMYy IUIaHy B 7-9 Kiaccax wu3ydaercs Y4yeOHBIH Kypce
«Anrebpa», KOTOPBIM BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3lenbl COIACPKAHUS:
«Uucna ©  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIPpAXKECHHS», «YpaBHEHUS U
HEpaBEHCTBA», «DyHKIINMNY.

VY4eOHbIN IJIaH Ha HU3y4deHue anreOpel B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX 4acOB B HENEII0 B TEUEHHE KAXKIOro roga oOydeHHs, BCETO 3a TPHU roaa
oOyuenust — He MeHee 306 yuyeOHBIX 4acoB.

COAEPXAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (I1O0 TOAAM OBYYUEHNM )
7 KIIACC
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Jpobu OOBIKHOBEHHbIE W JECATUYHBIC, MEPEXOo] OT OIHON (OPMBI 3amUCU
npobeit k gpyroi. IloHsTwe palMOHAIBHOTO 4YHCJA, 3alUCh, CpPaBHEHUE,
YHOOpAJOYMBAHUE  PALMOHAJIBHBIX  4HMcel.  ApudMernyeckue  JEUCTBHUS  C
palMOHAIIBHBIMA YHWCJIaMHU. PeleHne 3amad W3 peajbHOM NPAKTUKM HA YacTH, Ha
TpoOu.

CreneHb C HaTypaJbHBIM IOKa3aTeleM: OIpelelieHne, Mpeodpa3oBaHue
BBIpQKEHUI Ha OCHOBE ONPEENICHUS], 3aIIUCh OOJIBIINX YUCEIL.

[TpoueHThl, 3anKUch NPOLIEHTOB B BUAE APOOU U IpoOU B BUJE MpoLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha IIPOLEHTHI, PELICHUE 3aa4 U3 PEabHON IIPAKTUKHU.

[IpuMeHeHne  INPU3HAKOB  JACIMMOCTH, Pa3jIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4Mciae T@psiMas U oOparHas
MIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IlepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUs C INEpEeMEHHOH. JlomycTumeble
3Ha4YE€HUsl NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXy BEIMYMHAMHU B BHJIE
(dbopmyinbl. Beruucnenus no gopmynam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUN, TOXKJAECTBEHHO PAaBHbIE BHIPAXKEHUS,
npaBujia MpeoOpa3oBaHUS CyMM W NPOU3BEACHUMN, MpaBUiIa PACKPBITHS CKOOOK H
MPUBEICHUS ITOTOOHBIX CJIaraeMBbIX.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.



OpHouneHsl 1 MHOrowieHsl. CreneHb MHOrowieHa. CloKeHHe, BBIYUTAHUE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaIpaT CyMMBI U
KBajapar pasHoctu. dDopmyna pasHOCTH KBajapaToB. Pa3iiokeHWEe MHOIOUYIEHOB Ha
MHOKHTEIIN.

YpaBuenus

VYpaBHeHHE, KOpPEHb YpaBHEHUs, IpaBWJa IpeoOpa3oBaHMs YypaBHEHMUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM NIEPEMEHHOW, YHCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, PEIICHNUE JUHEHHBIX ypaBHEeHUI. COoCTaBlIeHUE YPaBHEHUM IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOLIBIO YPABHEHUMN.

*JIuHelHOE ypaBHEHHUE C ABYMs IIEPEMEHHBIME | €ro rpaduk 2. CucTeMa JByX
JVHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMU. PemieHue cucreM ypaBHEHUH
coco0OM TOJICTaHOBKH. [IpuMephl peleHus TEKCTOBBIX 3a7a4 C MOMOIIbIO CUCTEM
YPaBHEHHUM.

DOyHKUUHA

KoopanHara Toukn Ha npsmoil. UuciaoBsle NpoMexyTku. PacctosHue Mexay
JBYMSI TOUKaMHU KOOPAMHATHOW MPSMOM.

[TpsimoyromnbHas cucrema koopauHart, ocu OX u Oy. AGcuucca v OpIuHaTa TOUKH
Ha KOOpAMHATHOW MIocKOCTH. [Ipumepsl rpadukoB, 3aAaHHbIX GopMmynaMu. YreHue
rpauKOB peaJIbHbIX 3aBUCUMOCTEH.

[Honarue Gpynkuuu. ['paduk ¢pynkumu. CpoiictBa GyHKUMi. JIuHeliHas pyHKIUA,
e¢ rpadpuk. I'padpuk pynkumm Yy = kx + b. *I'papuueckoe pemreHue JTHHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YPaBHEHUN™.
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KBagparueiii kopeHb u3 uyucina. *lloHste 00 uHppalMOHAIBHOM YHCIIE.
Hecsatuunble TpUOIMKEHUST UppalUOHANBHBIX uncen™. CBoicTBa apupmeTHIecKux
KBaJPaTHBIX KOPHEN U MX MPUMEHEHHE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSM. * JIeHCTBUTEIIBHBIC YMCIA™.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AJiredpanyeckue BbIpaKeHUs

KBazgpaTHbIi TPEXUIICH; PA3JIOKEHUE KBAPATHOTO TPEXUIICHA HA MHOKUTEIIHN.

AnreOpanyeckas npoOb. (OCHOBHOE CBOMCTBO aireOpandeckoil JpoOwu.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [eJIeHHE  anredpamdyeckux ApoOe.
PanmonanbHbie BhIpaKEHUS U UX TIPe0Opa3oBaHueE.

YpaBHeHMs U HEPABEHCTBA

KBagparHoe ypaBHeHue, (popMmyna KOpHEH KBaJIpaTHOro ypaBHeHHs. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOJSAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiime
TPOOHO-PAIIMOHATIBHBIE YPABHEHHSI.

*T'padmueckas UHTEpIIpETALUSl YPABHEHUN C JBYMS MIEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHHH ¢ JByMs mepeMeHHbIMU™. Ilpumepbl pemeHus: cucrtem

2 3[(60]: u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



HEJIMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aj1a4 aaredpandyeckuM CrocoooM.

YHucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEHCTBO C OJHOM INEPEMEHHOMU.
PaBHOCWIIBHOCT, HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.

DyHKUIMHA

[Tonsarue pynkuun. O671aCTh ONpEICICHUS] U MHOXKECTBO 3HAYCHUN (yHKIIUH.
Crioco0bl 3a1anust QyHKITHIA.

I'paduk ¢Pynkumu. Utenune cBoiicTB QyHkimu mo e€ rpaduky. [Ipumepst
rpadukoB QpyHKIUN, OTpasKaIOIIUX PEAIbHBIE MMPOLIECCHI.

OyHKIMY, ONUCHIBAIOIIME TMPSMYI0 U OOpaTHYI0 MNPONOPLHOHAIbHBIC

k
3aBUCHMOCTH, uX rpadukn. Oyakuuuy = X2y = X3,y = /x, Y =~ *T'paguueckoe

pelieHre ypaBHEHHH U CUCTEM YPaBHCHHI ™.
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PanmonaneHple 4Kcna, *HppaldOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIE 1poOu. MHOXKECTBO 1eHCTBUTENBHBIX UNCENT; AEUCTBUTEIbHBIC YUCIIA KaK
OecKOHEUHbIE JAecATUYHbIE ApoOU. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKE€CTBOM JICCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHeHME  JACMCTBUTEIBHBIX  4YMCEN, apudmeTuyeckue JEHCTBUS €
JIEHUCTBUTENBHBIMU YU CIIAMU ™.

Pasmeppl OOBEKTOB OKpYKAIOLIEro MHUpPA, UIMTEIbHOCTh IPOLIECCOB B
OKPY’KAIOILIEM MUPE.

[Tpubnnk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyriieHue
yucen. [[puknaka v o1eHKa pe3yabTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHenue. *Ilpumepsl pelieHus ypaBHEHHM TpeThell W 4eTBEPTOM
CTereHel pa3ioKeHneM Ha MHOKUTENN ™.

Pemenne npoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckumM METOIOM.

VYpaBHeHHe ¢ IByMsi MepeMEHHbIMU U ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpoi cremeHu. [padudeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TniepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass uHTEprpeTandss HEPAaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEpEMEHHBIMM.



DyHKIUU
Ksagparuunas ¢ynkuus, eé rpadpuk u cBoiictea. IlapaGosa, KOOpIMHATHI
BEPIIMHBI apaboJIbl, 0Ch CHMMETPHU MapaboIbL.
I'paduxu QyHKIMIL: y = kx, y = kx + b, y = X%,
k .
y =x,y = — M X CBOJCTBA.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOrPeCCHH

[loHsiTHE YMCIOBOW MOCIEAOBATENBHOCTU. 3aJaHUE IOCIEN0BATEIbHOCTH
pPEKyppEeHTHOH opMyIoit u GopMyInoi N-ro dieHa.

Apudmernueckass u reomerpuueckas mnporpeccud. dopmynsl N-ro 4iIeHa
apu(pMeTUYECKON U TeOMETPHUECKON MPOTrPEeCcCHii, CyMMBI TIEPBBIX N UJICHOB.

*MN300pakeHre YJICHOB apu(PMETHUECKOM U TEOMETPUUYECKOM Mporpeccuit
TOYKAMH HAa KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIM M HDKCIOHEHIMAJIBHBIA POCT.
Cno>xHbI€ TPOLIEHTHI™.

INTAHUPYEMBIE ITIPEIMETHBIE PE3YJIBTATBI OCBOEHUA
®EJIEPAJILHON PABOYEM ITPOI'PAMMEBI KYPCA «AJITEBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETO
oOpa3oBaHUsl JIOJDKHO OOECleurBaTh JOCTIKEHHUE CIEAYIONIMX MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB:
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BoimonHsATh, couyeTass yCTHbIE U TMHUCbMEHHBIC MNPUEMBI, apumeTHIecKue
JNEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxonuTh 3HAaY€HUs YMCIOBBIX BBIPAXKEHHM; MPUMEHATH pPa3HOOOpa3HbIE
CocOObl M MPUEMBI BBIYMCICHHUS] 3HAUYEHHUW APOOHBIX BBIPAKEHUN, COAEpKAIIUX
OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH.

[lepexomuth OT omHOM (OpMBbI 3amucu 4Hcend K Jpyroil (IpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JECATHYHYIO IpoOb). CpaBHUBATH U
YIOPAI0YMBAThH PALIMOHATILHBIE YHCTIA.

OKpyIJsITh Yucia.

BBINONHATE IPUKUAKY M OLEHKY pE3yJbTara BbIUUCICHUN, OLICHKY 3HAYEHUM
YU CJIOBBIX BBIPAKECHUMU.

BoINonHATH AEHCTBUS CO CTENEHSIMU C HATYPaIbHBIMU MOKA3aTENSIMU (C OMIOPOI
Ha CIIPaBOYHYIO HH(POPMAITHIO).

[IpuMEHATh NPU3HAKK JEIUMOCTH, Pa3JI0KEHUE HA MHOXKUTEIIU HATypaJbHbBIX
YHCel.

Pemars mnpocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 3a/layM, CBS3aHHbIE C
OTHOIIIEHUEM  BEJIMYUH,  MPOMOPLUUOHAILHOCTBIO  BEJIMYMH,  NPOLEHTAMU;
MHTEPIIPETUPOBATH PE3YIbTATHI PEIICHHUS 337a4 C Y4ETOM OIPaHUYECHUM, CBSI3aHHBIX CO
CBOMCTBaMH PacCMaTPUBAEMbIX OObEKTOB.

AsredpanvyecKue BbIPpAKEHUA



OpueHTHpOBaTbCI B TOHATHSIX M ONEpPUpPOBaTH Ha ©0a30BOM YpPOBHE
anreOpanyeckor TepMUHOJIOTHEH U CUMBOJIMKOM.

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

BrinonHTh MpeoOpa3oBaHus 1EJI0r0 BRIPAXKEHUSI B MHOTOYJICH MPUBEIACHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHUEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOT'OWIEH, IPUMEHATh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoi
Ha CIPaBOYHYIO0 HH(GOPMAIIHUIO).

OCyIlIECTBIIATh PA3JIOKEHUE MHOIOYIEHOB HA MHOXHUTEIUM C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXHTENS, TPYNIHUPOBKH CIAracMbIX, MPUMEHEHHS
(hopMyIT COKpAIEHHOTO YMHOKEHUS (C OTOPOH Ha CIIPABOYHYIO HH(POPMAITHIO).

[IpumensTh npeoOpazoBaHKsI MHOTOWIECHOB JUIsl PEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MAaTeMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATbHON MIPAKTHUKHU.

Hcronb30BaTh CBOMCTBA CTENEHEW € HAaTypalbHBIMH ITOKA3aTEISIMM UL
npeoOpa3oBaHus BEIPAXKEHUH (C OMOPOM Ha CIIPaBOYHYIO HUHPOPMAIIHIO).

YpaBHeHUS U HEPABEHCTBA

Pemiate NMHENHBIE YpaBHEHUS C OJHOM IEPEMEHHOW, NMPUMEHSSA IpaBUIIA
repexoa OT HCXOJAHOI0 YPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs Jin
YHUCJIO KOPHEM YPAaBHEHHS.

Nmetp mpencraBieHue O rpaUyeckux METOJaxX HpPH PEIICHUH JIMHEHHBIX
YPAaBHEHHM U UX CHUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOMMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMSI IEPEMEHHBIMHU.

CtpouTh B KOOPJIMHATHOM TUIOCKOCTH rpadvK JUHEHHOTO YPaBHEHUS C IBYMS
MEePEMEHHBIMU; TIOJIb3YSACh IPAUKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHS.

Pemiate cucteMsl JByX JUHEHWHBIX YPABHEHUN C ABYMS EPEMEHHBIMHU, B TOM
yuce rpadudecku (C Ormopor Ha aNrOpUTM YUEOHBIX IEUCTBUM).

CocTaBndTh (1MOCJIE COBMECTHOTO aHAJIN3a) U peliaTh JMHEWHOE ypaBHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHHMI IO YCJIOBHIO 3a/ayd, WHTEPHPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxu. @yHKUUU

N300pakath Ha KOOPJAUHATHOW MPSIMOM TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl; 3alMChIBATh YHCIIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpaQuKK TUHEUHBIX PyHKIUH. CTpouTh rpaduk Gyrkimmn y = kX + b,

OnuceiBaTh € TOMOUIBIO (PYHKIMII HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 aJITOPUTMY YYEOHBIX NEUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crnoco0 MpeacTaBiICHUS W aHajdu3a WHGOPMAINH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALIHIO U3 TPadUKOB pPeaJbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.
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Hcnonb30BaTh HavyalbHBIE MPEACTABICHHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
qyceN JUIsl CPaBHEHHUs, OKPYIJICHUS M BBIYMCIICHUN; M300pa’kaTh JCHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HaXOIUTh
KBaJpaTHbIE KOPHH, HCIOJIb3ysd IPU HEOOXOIMMOCTH KaJIbKYJSITOP; BBIIOJHATH
npocTeiiire TpeoOpa3oBaHUsl BBIPAKEHMH, COJAEpKAIIMX KBaJgpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MaJbIX YHMCEN C MOMOUIBIO JCCATUYHBIX
npoOeii u creneHelt yucna 10.

AnredOpanveckue BbIPAKEHUS

[IpyMeHATE MOHATHME CTENEHW C  LEJbIM  II0Ka3aTelIeM,  BBIIOJHATH
npeoOpa3oBaHus BBIPAXKECHUH, COAEpKALMX CTENEHW C IeNIbIM IoKa3areneMm (¢
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAITUH).

BBINONMHATE HECIIOXKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs PpPalMOHAIBHBIX
BBIPQ)KEHHI HAa OCHOBE NMpaBWJI JEUCTBUI HAJ MHOTOYJIECHAMHU M anreOpanyecKuMH
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[IpumeHsTh nMpeoOpa3oBaHUs BBIPAKEHUM JI pELIEHUS Pa3IMYHBIX 3a/1ad U3
MAaTEMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHelHbIe, KBaJpaTHbIE YPAaBHEHMS (C MCIIOIB30BAHUEM CIPABOYHOM
uH(pOpMaIMK) U paloOHANIbHBIE YPAaBHEHHS, CBOMSINIMECS K HUM, CHCTEMBI IBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM YPABHEHUM, B TOM
quclie ¢ NpUMEHEHUEM TIpaduyecKux MpeAcTaBleHUI (yCTaHABIMBATb, UMEET JIU
ypaBHEHHE WIM CHUCTEMa YpaBHEHUI pELIeHMs], €CIM UMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX TCHUCTBUM.

[lepexoguTh OT ciOBECHON (OPMYIMPOBKM 3alauyud K €€ anreOpandyeckoi
MOJEIN C TOMOIIBIO COCTABJIEHUA YPABHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4M ITOJYYEHHBIA PE3YIIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPABHEHMS], OLICHKH; PELIATh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBbI; laBaTh TPaPpUUECKYIO
WJUTIOCTPALIMIO0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

OmnepupoBarh Ha 0a30BOM ypoBHE (YHKIMOHAJIBHBIE TOHSATHS U S3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAuUEHUs); OINpeNessTh 3HaueHHe (YHKIUU IO
3HAYEHUIO apTyMEHTA; ONPeAeNsATh CBOMCTBA (DYHKIUU MO €€ rpauKy.

Ctpouts rpaduKy 2IeMeHTApHBIX QyHKIUH Buga , Y = X%, Yy =x3y =/x ,y=

k o o .
—; OIMKCHIBATh CBOMCTBA YUCIIOBON (DyHKIHH 10 €€ TpaduKy (Mpyu HEOOXOIUMOCTH C
X

HaIPaBJISIOLIEN TOMOIIBIO).



9 KUIIACC

Yucaa v BIYMCICHUA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U UPPAMOHAJIBHBIC YHCIIA.

BrimmonusaTe apupmMeTnieckue JeiCTBUS ¢ pallMOHAIBHBIME YHCIIAMU, COUeTast
YCTHbIE WM NHUCHbMEHHBIE MPUEMBI, BBIIOJIHATh BBIYUCICHHS C WPPALHOHAIbHBIMU
YU CIIAMU.

HaxonuTth 3Ha4eHUs CTENEHEN ¢ LeJIbIMU MTOKa3aTeIIMU U KOPHEN; BBIYUCIISTh
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrasiTe JAEUCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUAKY pPE3YJIbTaTa
BBIYMCJIEHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nMHENHBIE U KBAaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIINECS K HUM,
IpocTenie JpoOHO-pallMOHAIbHBIE YPaBHEHHUS.

Pemate mnpocTedire CHUCTEMBI JBYX JIMHEMHBIX YPaBHEHUU C JByMs
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJTHO YPABHEHHE HE SIBIICTCS
JMHENHBIM (110 BU3yaJIbHOH omnope).

Pemate mnpocTedime TEKCTOBBIE 3a/Jayd alreOpanyeckuMm CrocodooM ¢
MIOMOILIBIO COCTAaBJIEHUS YPaBHEHUS WJIM CUCTEMbl JBYX YpPaBHEHHH C JByMs
MEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
YyyCclie C NPUMEHEHHEM TpadUuecKuX MpeAcTaBiIeHU (yCTaHaBIIMBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, H TIp.).

Pemarp nuHeElHbIE HepaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pElLICHME HEPaBEHCTB HAa YUCJIOBOW NPSIMOM, 3allMCHIBATh PEIIEHHE C ITOMOILBIO
CUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOLINE
KBaJIpaTHOE HEPABEHCTBO; U300paXKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSAMO#, 3aIIUCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MIPU PELICHNUN Pa3IUYHbIX 3a1a4.

DOyHKIUU

Pacnio3naBaTe (QyHKIMM H3y4yeHHBIX BHUJIOB. IlOKa3pIBaTh CXEMATHUYECKU
PAacIIoJIOKEHUE HA KOOPIMHATHOM TUIOCKOCTH rpadukoB ¢pyHkumi Buaa: y = KX, y = kX

K .
+bh ,y=a+bx+c,y=xy=+x, Yy = — B 3BHCHMOCTH OT 3HaYeHuii

KO3((PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (PYHKITUIA.

Ctpouth W m300paxaTh CXEMaTUYECKH TpauKy KBaIpaTUUHBIX (DYHKITHH,
OTUCHIBAaTh CBOMCTBA KBAaIpATUUHBIX (QYHKIUI 1O X rpadukam.

Pacno3naBaTh KBaapaTHuHyl (DYHKLIHIO MO QopMmyse, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOrPEeCCHH

Pacno3naBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO MTPOrPECCUU MPHU PA3HBIX
cnoco0ax 3aJaHusl.

BbIMONHATE  BBIYUCIEHUS C  HUCHOJb30BaHMEM GopMyd N-TO  4JeHa
apu(pMETUYECKOH M TEOMETPUUYECKOM MPOTrpeccuid, CyMMbl MEpPBBIX N YiIeHOB (C
OTIOPOM Ha CIPaBOUYHYIO0 UHGOPMAIIUIO).



PemaTe 3aaun, CBSI3aHHBIEC C YUCIIOBBIMH TIOCIIEIOBATEIHHOCTSIMH, B TOM YHCIIE
3aaud U3 peaTbHOM JKM3HM (C MCIOJNB30BaHUEM KaJIbKyJIATOpa, HHU(POBBIX
TEXHOJIOTUH).

OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«"EOMETPUS». 7-9 KJNIACCHI
Henn n3yyeHust yueOHOro Kypca

OO01ume nenn uzydeHus yueOHoro kypcea «I'eomerpusi» npeacrasiensl B [IOOI1
OOO. OnHu 3aKknOYaroOTCs, NPEXIE BCEr0O B TOM, YTO HAa YpOKax IE€OMETpUU
OoOy4Jaronuiicss y4HMTCS TPOBOAUTH JOKA3aTEJbHBIE PACCYXACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOUEHUs, JI0Ka3blBaTh HCTUHHBIC YTBEPKACHHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXACHUSI «OT IMPOTUBHOIO», OTIMYAThH
CBOMCTBa OT MPHU3HAKOB, (hopMynHpoBaTh OOpaTHbIE yTBepXkaeHUA. B oOyueHun
YMEHHUIO pACCyXIaTb COCTOMT Ba)XHOE BOCIMUTATEIIBHOE 3HAYECHHE W3yYCHHUS
re€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM IIKOJIE.

Bropoii wnenpr0 H3ydeHUsT T€OMETPUU SBISETCA HCIIONB30BAaHHE €€ Kak
MHCTPYMEHTA TPH PEIICHWH KaK MaTeMaTHUYeCKWX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEYAIOUIUXCS B pEaJIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIIbHAS
JUHUS B HM3YYEHHHM TE€OMETpPHHM B WIKose. [ 3TOro yuyurento peKoMEeHIyeTcs
noaAOUpaTh 3aJadyd MPAKTHYECKOTO XapakTepa ISl pacCMaTpUBAEMbIX TEM, YUUTh
0o0y4JaronMxcsi CTPOUTh MaTEMAaTUYECKHE MOJIEIN PEANbHBIX KU3HEHHBIX CUTYAIIHi,
MIPOBOJIUTh BBIYKMCIICHUS W OIEHUBATh aJ€KBATHOCTh IOJYYEHHOTO pe3yibTaTa.
KpaiiHe BaxXHO NOMYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMU TPEIMETAMH,
MOTHBHPOBATh HCIIONb30BaTh OMNPEIEICHUS T€OMETPUUECKUX (GUTYp WU MOHITHM,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYYEHHbIX YMEHUHN B (DU3HKE U TEXHUKE. DTU CBSI3U
HauOoJee sIPKo BUAHBI B TeMax «Bektopby, « TpuroHomeTpuyeckue COOTHOLLICHUS,
«Meton koopaunat» u «Teopema [Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yuyeOHOMY TIuTaHy B 7-9 kiaccax wu3ydaercss Y4eOHbBIH Kypc
«l'eomeTpus», KOTOPBIM BKIIOYAET CIECAYIOLIME OCHOBHBIE PA3JECIbl COIACPIKAHUS:
«I"eomeTpuueckue GUTypHI U KX CBOMCTBAY, «3MepeHne reOMeTpUYECKUX BEIIUYUHY,
a Takxke «JlekapToBel -KOOPAMHATBI Ha IUIOCKOCTH», «BekTope», «/IBrmkeHus
miockocTi» U «IIpeobpazoBanus mog00us.

VYyeOHbIl TUIaH NperycMaTpUBAET U3yYEHUE TeOMETpUH Ha 0a30BOM YPOBHE,
UCXO/I U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM IOy, BCEro 3a TpH roga o0yyeHus
— He MeHee 204 yacos.

COJIEPYKAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (II0 TOJAM
OBYUEHUST)

7 KIIACC

Hauvanbuble nousatus reomerpuu. Todka, npsMas, OTpe3oK, JIyd. Yroa. Buasl
yriioB. BepTukanbHble W CMexXHble yIubl. buccexkrpuca yrma. Jlomanas,



MHOT'OYTOJIbHUK. [lapauiennbHOCTh U NEPIEHANKYIIAPHOCTD MPSIMBIX.

*CummeTpuunble  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPUH™*S,
IIpuMepsl CHMMETPUU B OKPY’KAOIIEM MUPE.

*(OCHOBHBIE ITOCTPOEHUSI C TOMOUIBIO IUPKYJIS U TUHEHKU ™,

Tpeyronsuuk. BeicoTa, Mmeauana, buccekTpurca, ux cBoicTBa. PaBHOOEIpeHHBII
¥ PaBHOCTOPOHHHMU TPEYroJIbHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuka. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBoiicTBa ¥ NMPU3HAKU NapaJieNbHbIX MpsAMbIX. CyMMa yrioB TPEYroJbHHKA.
Breninue yriel TpeyroibHuKAa.

[IpssMoyrosibHbI ~ TpeyroJbHUK. CBOWCTBO MeAHAaHbl MPSIMOYTOJIBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K rurnorenyse. [Ipu3Haku paBeHCTBA IPSAMOYTOJIBHBIX
TPEyTOJIBHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yTIIoM B 30°.

HepaBencTBa B reoMeTrpuu: *HEPaBEHCTBO TPEYTOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIyie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

*T'eomerpuueckoe MecTto Touek.* buccekrpuca yrima u  CepeIuHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTB ¥ KpYyT, XOp/ia U TUaMETP, X CBOKCTBA. B3auMHOE pacnoioxkeHue
OKpPYXXHOCTM M mpsmou. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy»KHOCTb,
BIIMCaHHAas B yroJy. BrincanHas n onvucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YereipéxyronpHuku. [lapamenorpamMm, €ero npu3Haku M cBoMCTBa. YacTHbIe
cllyyau MapajieorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBajapaT), UX MNPU3HAKU U
cBoiicTBa. Tpameuusi, paBHOOOKas Tpamnenusi, €€ CBOWCTBA MW MPU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpUS.

Teopema @arneca u TeopeMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHrue TMHUN
TPEyTOoJbHHKA U Tpaneunu. LleHTp macc TpeyroyibHUKA.

[logobue TpeyrodbHUKOB, KO3(PduuueHT mnoaodus. Ilpusznaku noxoous
TpeyrojabHUKOB™. [IprMeHeHre noo0us Mpy pelieHny NPaKTUYECKUX 3aa4.

CpoiictBa mmomaneir reomerpudeckux ¢uryp. Dopmynsl mias TUIOMIAAH
TpeyrojbHUKa, MapamienorpaMma, pom6a u Tpaneuud. OTHOLIEHHME IJIOIAAEH
MO00HBIX (UTYP.

Brruncnenne mmomaned TPEeyroJbHUKOB M MHOTOYIOJIBHMKOB Ha KJIETYaTOM
Oymare.

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

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yria MNpsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpruYecKue (GYHKIMH YIIIOB
B 30°, 45° u 60°.

8 3[(60]: u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHNEC KOTOPLIX NPOBOJAUTCSA B O3HAKOMUTCJIIbHOM ILJIaHE. HCH&FOF
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



BrincanHbIe ¥ HEHTPAIBHBIE YIUIBI, YTOJI MEXKIY KaCaTE€IbHOU U XOPIOU. Y TJIbI
MEXAY XOpAaMHM U CEKyIIMMH. BrucaHHblE M ONHCAaHHBIE YETHIPEXYTOIbHUKH.
B3aumHoe pacnonoxkeHune aByx okpyxkHocted. Kacanme oxpyxHocTedt. O6mue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, Tanresc yrioB ot 0° 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYIIBI TPUBEIACHUSI.

Pemenue TpeyronsHukoB. TeopemMa KOCUHYCOB M TeOpemMa CUHYCOB. Perienue
NMPAKTUYECKUX 33]1a4 C UCTIOIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

*TIpeobpazoBanue mogoous. Ilogodre cooTBETCTBEHHBIX 3JIEMEHTORB.

Teopema 0 IpOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHUH OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJipaTe KacaTeIbHON™.

Bektop, nmMHa  (MOIyJib)  BEKTOpa,  COHAIpPaBJIECHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO HAMPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpallMd  HaJl BEKTOopaMu. PasnoxeHue BeKTOopa IO  JIBYM
HEKoJTMHEeapHbIM BekTopaMm. KoopauHatel BekTopa. CkajsipHOE MpPOU3BEIICHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOXKICHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJAUHATHI HA MJIOCKOCTH. *YpaBHEHHS MIPSMON™ U OKPY>KHOCTH
B KOOpAMHATaX, MEPECEUECHUE OKPYKHOCTEN MU MpsAMbIX. MeTon KOOpAWMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYyX)HOCTH. ['pagycHas u paauanHas
Mepa yriia, BBIYUCIICHHE JUIMH AYT OKpy>kHOCTel. [1nomans kpyra, cekropa, cermMeHTa.

*JIBVOKeHHSI TUIOCKOCTH M BHYTPEHHUE CcHUMMETpur (uryp (3jieMeHTapHbIC
npeacrasinenus). [lapamnensHbiil nepenoc. [loBopot™.

IIJTAHAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUS» (TTO
I'OJAM OBYYEHN )

OcBoenue ydeOHOro Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl JIOJDKHO OOECleurBaTh JOCTIDKEHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Pacnio3HaBaTh M3yueHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTh TeoMEeTpudYecKue (GUTypbl; BBIMIOIHATh YEPTEHXKH 10
yCIOBUIO 3a1aud. VM3MepsATs JIMHEHHBbIE M yIVIOBBbIE BEIWYMHBI. Pemarh 3agauu Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEWHBIX U YTIOBBIX BEJIMUKUH PEIMETOB B pealibHOMN
KU3HHU, Pa3MEpOB MPHUPOJHBIX 00bEKTOB. Paznuuarh pa3Mepsl 3TUX OOBEKTOB MO
MOPSAAKY BEJTNUMHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a]1a4aM (C UCIIOJIb30BAaHUEM CMBICIIOBOM



OTIOPBI: HABOSIIKE BOMPOCHI W/UIIN alTOPUTMa YU€OHBIX ACHCTBHI).

[lonb30BaTbCAd NpPU3HAKAMH PAaBEHCTBA TPEYIOJBHHUKOB, HCIOJIb30BaTh
[PU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJBHUKOB IIPU PEIICHUH 3ajau.

IIpoBOINTE NOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOI'O TPEYTOJIBHUKA, B
PELIEHNN FEOMETPUUECKUX 3a/1a4 (C UCII0JIb30BAHUEM 3PUTEIBHON HAIJIATHOCTU WU/HUIIH
BepOATBHOM OMIOPHI).

Omnpenensts napayieabHOCTh MPSIMBIX C MOMOIIBIO YTIIOB, KOTOpPBIE 00pa3yeT ¢
HUMHU cekylas. Onpeaenars NapajuielbHOCTh NPSIMBIX C NOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTrOr MPSMOHU.

Pemate 3a1aun Ha KJjeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbBIC 3HAUEHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyax C MKCIOJB30BAHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB U
MHOTOYI'OJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX IpU NEPECEUCHUH [BYX
[apaJUIeIbHBIX MPAMBIX CEKyIled. Pemars nmpakTUdyecKue 3aJadd Ha HaXOXICHHE
YTIIOB.

VMeTs npencTaBieHue 0 IOHATHE T€OMETPUYECKOI0 MECTa TOYEK.

@opMynupoOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl U JIHaMeETpa
OKPY’KHOCTH, II0JIb30BaThCA UX CBOMCTBAMHU. YMETh IPUMEHATH 3T CBOMCTBA IPU
pelIeHnn 3aaa4.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LIEHTP ONMHUCAHHOW OKpY>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMH O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpEANHHBIE MEPNEHANKYJIAPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOU
TOYKE.

OpueHTupOBaTbCS B TOHATUAX U ONEpPUpOBaTH Ha 0a30BOM YpOBHE:
KacaTejabHas K OKPY)KHOCTH, TeOopeMa O IEPIEHAUKYISIPHOCTH KacaTelIbHOM U
panuyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

HMMers mpencraBiaeHue O MNPOCTEHIIMX T'E€OMETPUUECKHMX HEPABEHCTBAX, HUX
IIPAKTUYECKOM CMBICIIE.

IIpoBOANTE OCHOBHBIE I'€OMETPUUYECKUE NOCTPOCHMS C IOMOIIBIO LIUPKYJIS U
JIMHEUKHU.

8 KUIIACC

PacniosHaBaTth OCHOBHBIE BHMIABI  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
II0JIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

OpueHTHpOBaTHCS B NMOHATHUM — TOYKU MEPECEUEHUS MEOUAH TPEYroJIbHUKA
(1leHTpa Macc) B pelieHruu 3aad.

Biianets noHATHEM CpENHEN JTUHUU TPEYTOJIbHUKA U TPanelnd, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIINX N'€OMETPUIECKUX 3a1ad. VIMETh IpecTaBieHue
o teopeme Dasieca u TeopeMe 0 NPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pElIeHHs] MPAKTUYECKUX 3a/1a4 (C OTMOPOW Ha 3pUTENIbHYIO HAIJISITHOCTH ).

[IpumMeHsATh TNpU3HAKKW TMOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECI0XKHBIX



reOMETPUUECKUX 3a7ad.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHHs TEOMETPUYECKUX U
NPAKTUYECKUX 3a]1a4.

Brnanets TNOHATHSIMH CHHYCa, KOCHMHYCa W TaHI€HCa OCTpOTo yrjia
NPSIMOYTOJILHOTO TpeyroibHUKa. [loab30BaThbCsl ATUMHU TOHATUAMH IS PEIICHUS
MPaKTUYECKUX 3a7a4 (IIpU HEOOXOIMMOCTH C OMOPOM Ha aJrOPUTM MPABUIIA).

Beraucnare  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(POpPMAIIMIO) IUIOUIaAb TPEYroJbHUKA M IUIOMAAHM MHOTOYTOJBHBIX (QUTYD
(MoB3ysICh, TI€ HEOOX0AUMO, KaTbKyIATOpOM). [IpUMEHSITH MONTy4YeHHbIE YMEHUS B
MPAKTUYECKHX 3ajauax.

Bnagerp MOHATHSMH BOHCAHHOTO U IICHTPAIBHOTO YIJia, HCIOJIb30BaTh
TEOPEMBbI O BIHCAHHBIX YIJIaX, yIJIaxX MEXIY XOpAaMu (CEKYUIUMH) U YIJe MEXIY
KacaTeJIbHOM M XOPJAOM NPU PEIICHUH NPOCTEUIINX TEOMETPUUECKHX 3a/1a4.

Bnanets NOHSTHEM OINHUCAHHOTO YETHIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPH PEUICHUU IPOCTEUIITUX 3a/1a4.

[IpuMeHsTh TOJIyYeHHBIC 3HAHHMS Ha MPAKTUKE — CTPOUTh MaTeMaTHYEeCKUE
MOJIETH JUIsl 33]1a4 PEeabHOU KM3HU U MPOBOJIUTH COOTBETCTBYIOLUE BBIYMCICHUS C
OPUMEHEHHEM IMOJ00MsT M TPUTOHOMETPUM  (IIOJIB3YACh, TIZ€ HE0OXO0IuMO,
KaJIBKYJISTOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKHUE (PYHKIIMHU OCTPBIX YTIIOB, HAXOUTh C UX MTOMOIIIBIO
pa3UYHbIC JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTrOJbHUKOB»). HaxoauTe (C MOMONIBIO KalbKyJSATOpA) IJIWHBI W YTIbl IS
HETa0JIMYHBIX 3HAYCHU.

[Tonb3oBaThcs (GopMynamMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKIECTBOM JUISI HAXOXKJIEHUS COOTHOIICHHA MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonb30BaTh TEOPEMbI CUHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHUE TPEYTOJIbHUKOBY ), IPUMEHATH UX MTPHU PEILICHUH
MPOCTEUILINX T€OMETPUUECKUX 3aau.

Bnanets monstusimu npeoOpazoBanusi MOA00HUS, COOTBETCTBEHHBIX JIEMEHTOB
noa00HbIX Guryp. [loas30BaThes CBOMCTBAMU MO00MS MPOU3BOIBHBIX QUTYD, YMETh
BBIYHUCIIATH JJIMHBI U HAXOAUTH YTIIbl y TOJAOOHBIX QUryp (MO alroputMy y4eOHBIX
nevicreuit). IlpuMmeHATh cBoicTBAa MOJOOMS B MPAKTHYCCKHX 3adadax. YMETh
MPUBONTH MPUMEPHI MMOJOOHBIX (PUTYpP B OKPYKAIOIIIEM MUPE.

[Tonp3oBaThCsA TeOpeMaMHu (IO BU3YyaJIbHOW OMNOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHMMAaTh UX T€OMETPUUYECKUUH U (PU3MUECKUI
CMBICJI, MPUMEHSTh UX B PEIICHUU T€OMETPUUECKUX U PU3HUECKUX 3a1ay. [[pumeHsTs
CKaJIIpHOE MPOU3BE/ICHUE BEKTOPOB JJISl HAXOKICHUS JUTUH U YTJIOB.

[Tonb30BaTHCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSTh €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.

Brnanerp MOHATUSMU TMPaBUIHLHOTO MHOTOYTOJbHUKA, JUIMHBI OKPY>KHOCTH,



JUTMHBI TyTH OKPYKHOCTU ¥ paJMaHHON MEPHI yTiia, YMETh BBIYUCIIATH TUIOMIAAb KpyTa
M ero Jactedl (C omopoil Ha crpaBoOYHYIO HHQpOpMaIHio). [I[puMeHSTh ToTydeHHBIC
YMEHHUS B MMPAKTUICCKUX 3a]jadax.

Haxoauth ocu (WJIU LEHTPHI) CUMMETpUH GUTYpP, TPUMEHSTH JIBHKECHUS
TUTOCKOCTH B MPOCTEHIIINX CITyJasiX.

[TpuMeHATh TOMyYeHHBIC 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHUECKHE
MOJICIH JJIs 33719 peajbHOU KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHHUS C
MPUMEHEHUEM TIOJ00MS ¥ TPUTOHOMETPUYECKUX (PYHKIUN (MOIB3YSACh, TIE
HEO00XO0JIMMO, KATBKYJISITOPOM).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTBb U CTATUCTHUKA» 7-9 KJITACCBI

Hesan u3yuyeHus y4e0HOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSTHOCTH U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIITYI0 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUUYECKUX MPUIIOKEHUM, TaK U UX
poyiu B oOpazoBaHuu. Kaxaplii 4enoBeK MOCTOSHHO MPUHUMAET PEIICHHUs] Ha OCHOBE
HMMEIOIIUXCS Y HETO TaHHBIX. A 1151 000CHOBAHHOTO TIPUHSTHUSI PEIICHUS B YCIOBUSAX
HEJOCTaTKa WM U30bITKa WH(pOpMAIMM HEOOXOJMMO B TOM YHUCIE XOPOLIO
c(OpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbIlieHue. IMEHHO Mo3ToMy
OCTpO BCTajla HEOOXOAUMOCTh CPOPMHUpPOBATH y OOYYaIOIIUXCA, B TOM YHCIE
obOyuatomuxcst ¢ 3IIP, ¢yHKIIMOHANBHYIO TPaMOTHOCTb, BKJIIOUYAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIOIICH YMEHUE BOCHPUHUMATh WM KPUTUYECKH
aHAIM3UpOBaTh WHOOPMAIIUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (opmax, MOHUMATh
BEPOSATHOCTHBIA XapakTE€p MHOTHX pEAJIbHBIX MPOLIECCOB M 3aBUCUMOCTEM,
MPOU3BOJINTh MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIIAaMU cOOpa, aHaliM3a U MPEJICTABIICHUS JAHHBIX U3 PA3IMYHbIX cep KU3HU
o0I11ecTBa U TOCyJapcTBa MPUOOIAeT 00yJarOIMXCsl K 00IECTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOro Kypca «BeposSiTHOCT, U CTaTHUCTHKa»
OCHOBHOM IIKOJIbI BBIJEJIEHBI CIEAYIOLIUE COAEPKATETbHO-METOINYECKUE JIMHUHU:
«IIpencraBneHue JaHHBIX U ONKCATENbHAS CTATUCTUKAY; « BeposSATHOCTEY; « D1neMeHThI
KOMOUHATOpUKn»; «BBegenue B Teoputo rpadosy.

Copnepxxanue nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAs CTATUCTHKA»
CIIY’KUT OCHOBOM 7151 (HOPMUPOBAHUS HABBIKOB pa0OThI ¢ HH(GOPMAIIUEH: OT YTEHUS U
WHTEpIpeTanuy MHGOpMallUM, MPEICTABICHHONW B TalONuWIlax, Ha JUarpaMmax H
rpadukax 10 cOopa, TpEeACTaBICHUS] M aHAJIW3a JaHHBIX C HCIOJb30BAaHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEAHMX W paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuaroruecst ¢ 3I[1P ygarcst cauTeiBaTh U MHTEPIIPETUPOBATH JTAHHBIC, BHIIBUTATD,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUNOTE3bl, Pa3MbIIUIATh Haj
(dakTOpamMu, BBI3BIBAIONMMUA HW3MEHUYMBOCTb, W OIICHMBaTh WX BIUSHHUE Ha
paccMaTpUBaeMble BEJIMUUHBI U MTPOIECCHI.

NHTYUTUBHOE NPEACTABIECHUE O CIYYaWHOW W3MEHYMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEN U TEHJIECHIUNM CTAHOBUTCS MOTUBUPYIOLLEH OCHOBOU ISl U3YUYECHUS
TEOpUHU BeposTHOCTEH. bombiioe 3HaueHue s ooydaroniuxcst ¢ 3[1P 3necs umeror



MIPAKTUYECKUE 3a/1aHHs, B YACTHOCTH OMBITHI C KJIACCHYECKMMHU BEPOSATHOCTHBIMH
MOJIETISIMU.

[loHsiTHE BEpPOSTHOCTH BBOAMUTCS KAk Mepa MpaBIoNnoao0usi CIy4aitHOro
coObrTus. [Ipu uzyyenuu kypca odyuatoutuecs ¢ 3[1P 3HakomsTCs ¢ mpocTedmumMu
METOJIaMH  BBIYMCIEHUS BEPOATHOCTEH B  CIy4YallHBIX JKCIEPUMEHTaX C
PAaBHOBO3MOXHBIMH  JJIEMEHTAPHBIMU  HCXOJIaMH, BEPOSATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh U pemiarh Oojee ClIoXHBbIE 3adadd. B Kypc Bxonsr
HayaJlbHbIE MPEJCTABICHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXecTBaMM U OCHOBHBIMH ONEpPAalUIMH HaJl MHOKECTBaMH,
paccMaTpUBAIOTCS NPUMEpPbl NPUMEHEHMS U1 pEIIeHWs 3aJad, a TaKxKe
HCIIOJIb30BAHUS B IPYTMX MATEMAaTHUYECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 wiaccax usy4aercs Kypc «BeposSTHOCTP M CTaTHCTHKa», B KOTOPBII
BXOoAsAT pazgensl: «lIpeactaBneHue AaHHBIX UM ONUCATENIbHAsT CTaTUCTUKAY,
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKWY; «BBenenue B Teopuio rpadosy.

Ha u3ydenue naHHoro xkypca OoTBOAUT | y4eOHBIN Yac B HENETIO B TCUCHHE
Kakoro roga odydenus, Bcero 102 yaeOHbBIX Jaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKA (I10
I'OJAM OBYYEHU )

7 KIIACC

[TpencraBieHne NaHHBIX B BUAE TaOJUL, AUarpaMM, rpaduKoB. 3aroJHEHUE
Ta0JINII, YTEHNE U TTOCTPOCHUE JTUuarpaMm (CTOJIOUKOBBIX (CTOJIOYATHIX) H KPYTOBBIX).
Yrenue rpadukoB peanbHbIX MpolieccoB. M3pneuenne nupopmanuu u3 Auarpamm u
TabJINL, UCTIOIB30BAaHUE U UHTEPIIPETALINUS JaHHBIX.

OmnucarenpHasi CTAaTUCTUKA: CcpelaHee apudMeTHdyeckoe, MeAHMaHa, pa3Max,
HauOosblllee M HauMEHblIee 3HAa4eHHs HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

*CnyyaliHbIil SKCHEpUMEHT (OMBIT) U Ciy4ailHoe coObiTHE. BeposTHOCTH U
yacToTa. PoJib MaoBEpOATHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHIA B TPUPOJIE U B
oOmiectBe. MOHETa U UTPalIbHAS KOCTh B TEOPUH BEPOSTHOCTEN*?,

*I'pad, BepmmHa, pedbpo. Crenenbp BepmuHbl. Yucno pébep um cymmapHas
creneHb BepiuuH. [Ipeacrasnenue o cBsa3HocTu rpada. Llenu u nukiel. [Tytu B rpadax.
O6xox rpada (viinepos myTh). [IpencraBnenue 06 opuenTupoBanHoM rpade. Pemenne
3a/1a4u ¢ MOMOIILI0 TpadoB™.

4 3[(60]: u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualjia.



8 KUIIACC

[IpencraBieHune JaHHBIX B BUE TAOIUL, TUarpaMM, rpaukoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepamuu  Haj
MHOXECTBaMU: OOBEANMHEHHUE, NIEpeceueHne, nonoiHenne. CBoMCTBa onepauuii Haj
MHO>KECTBaAMU: EPEMECTUTEIIBHOE, COYETaTEIbHOE, pacrpeneuTeabHoe,
BKIItoueHUs1. Mcronb3oBanne rpaduaeckoro mpeCTaBICHNs MHOKECTB JIJIsl OTTMCAHUS
peanbHBIX IPOLECCOB U SIBJIICHUI, IPU PELICHUU 3a/1a4.

*13Mmepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCJIOBBIX HA00OPOB. JlnarpaMMa pacceuBaHus ™.

OneMmeHTapHble COOBITHS  ciay4yailHoro omnbita. CiydaiiHele  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Crnyyaitnbiii BBIOOp. CBsI3b MEXKIY MAJIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa AepEBbEB: EAMHCTBEHHOCTD ITyTH, CYIIECTBOBAHNE BUCSYEH
BEPILMHBI, CBA3b MEXKIY YHCIOM BEpUIMH U uuciaoM pedep. [IpaBuino yMHOXKEHHUS.
Pemenue 3ana4 ¢ momolsio rpagos.

[IpotuBomnonoxueie coObiTHs. [uarpamma Oinepa. OObeAHHEHHE WU
nepecevyenre coobiTuil. HecoBmecTHbie coObITHS. DOpMyIia CI0KEHHS BEPOSTHOCTEM.
VYcnoBHast  BepositTHOCTh.  [IpaBuno  ymHoxxkeHusi. He3aBucumbie  COOBITHS.
[IpeacraBnenne sKcliepuMEHTa B BHUJIEe JiepeBa. PeleHune 3agad Ha HAaXO0XKIECHUE
BEPOSITHOCTEN C MOMOIIBIO IEPEBA CIyYalHOTO AKCIIEPUMEHTA, AMarpamm Ditsiepa™.

9 KJIACC

[IpencraBienuie TaHHBIX B BUJI€ TaOIUII, AMarpaMm, rpaduKoB, UHTEPIIPETALIHS
naHHbIX. UTeHne u mocTpoeHue Tabiuil, Juarpamm, rpauKoB 1O peaabHbIM JaHHBIM.

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BAaHUEM KOMOUHATOPHKH.

*T'eomeTpuueckasi BeposTHOCTh. CiydaiiHbIA BBIOOp TOUKH U3 (GUTYpPHI Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 TYTH OKPYKHOCTH™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCIibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuymiu. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepryiu.

CnydailHasg BeIMYMHA W pacHpeiesieHuE BEpOsATHOCTEW. MareMarndeckoe
oXujanue u aucnepcus. [Ipumepsl MaTeMaTHYeCKOTO 0KUAAHNS KaK TEOPETUUYECKOTO
CpPEIHETO 3HAYEHUS BEJIMYMHBI. MaTeMaTHyeCcKoe O)KUAAHUE U JUCTIEPCUS CITyYaUuHON
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHym».

[TonsiTue 0 3akoHe OousblIMX uyKces. M3MepeHre BEepOSITHOCTENH € MOMOIIbIO
4acTOT. PoJib 1 3HaueHUE 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U OOIIECTRE.

IIJTAHWAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHOM PABOYEM ITPOT'PAMMEI KYPCA «BEPOSITHOCTB U
CTATUCTUKA» (ITO TOOIAM OBYYEHUA)

[IpenmeTHBIC PE3yIBTATHl OCBOCHHS Kypca «BeposiTHOCTh U cTaTuCTHKa» B 79
KJIACCax XapaKTEPU3YIOTCS CIEAYIOIIUMU YMEHUSMHU.



7 KIIACC

Yurate wuHQOpMANMIO, TPEICTABICHHYI0O B TaOiMlax, Ha Jguarpammax;
MPEACTABIATh JIaHHbIE B BUAE TaOMUL, CTPOUTh AHArpaMMbl (CTOJOHMKOBBIE
(cTosiOuaThie) U KPYTroOBBI€) IO MACCUBAM 3HAYEHUN (C UCMOJb30BAHUEM 3PUTEIHHOM
HaIJISIAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHBIE,
Ipe/iCTaBlICHHbIE B Ta0JIMIIaX, HA IMarpaMmax, rpaukax.

OpueHTHpPOBAaTbCS B MOHATUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cpenHee apudMeTuyecKoe, MearaHa, HauOoJbIllee 1 HAaMMEHbIIIee 3HAUCHU S, pa3Max.

NMmerp mnpencraBieHWe O CIydyalHOM M3MEHYMBOCTH Ha MpUMEpax IIeH,
(bU3MYECKUX BEIWYUH, AHTPOINIOMETPUYECKUX JAHHBIX; HUMETh IMPEJICTABICHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

8 KUIIACC

W3Bnekatb U mnpeoOpa3oBbIBaTh HHPOPMAIMIO, IPEICTABICHHYIO B BHJE
Tabnul, AuarpamMm, rpaukoB; MPEACTaBIATH JaHHbIE B BHUJAE TaOJIUL, IUarpamm,
rpauKoB.

OnuceiBaTh NOCJIE COBMECTHOTO aHAIN3a JaHHBIE C MOMOIIBIO CTATUCTUYECKUX
MOKa3aTelield: CpeJHUX 3HAYEHUH WU Mep pacceuBaHus (pa3max, IUCIepcus u
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE IO
pe3yiabTataM U3MEpeHud U HaOMoAeHUM (C  HCMOJB30BAaHUEM  3PUTEIBLHOU
HarJISHOCTH W/WTK BepOaIbHON OTIOPHI).

Haxonuth BEpOSATHOCTH CIy4ailHBIX COOBITUH B ONBITaX, 3HAas BEPOSTHOCTHU
AJIEMEHTapHbIX COOBITUH, B TOM UHCJIE€ B OINbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAapPHBIMU COOBITUSAMH (C HCIOJIb30BAHUEM 3pUTENBHON HArMSAHOCTH W/WIN
BepOaJbHOM OTOPHI).

HNmets mnpencraBieHue O TrpadUUYecKuX MOJCNAX: JEpeBO CIIy4ailHOTro
DKCIEPUMEHTA, JUarpaMMbl DWiiepa, YuciaoBas npsmasi.

OnepupoBarh MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITNIOJIHSTH ONEpaliy HaJl MHOXECTBAMU: OObEAUHEHUE, IEPECEUCHUE, TOTIOJIHEHNUE;
MEPEUNCIATh  BJEMEHThl MHOXKECTB; IPUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOW OMOPHI).

WNwmetp mpencraBieHue o rpa@uyueckoM MpeICcTaBlIEHHEe MHOXKECTB M CBA3EH
MEXy HUMHU JIJII ONTMCAHUS MIPOLIECCOB U SIBJIEHUH, B TOM YHCJIE ITPU PEILICHUH 3a7a4
U3 JPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

9 KJIACC

W3BekaTs 1 IpeoOpa3oBhIBaTh MH(POPMAIIHIO, TIPEICTABIICHHYIO B Pa3TUYHBIX
MCTOYHHMKAX B BHJIE TaONHI], TUarpamm, rpadukoB; MPEACTaBIATh JTaHHBIE B BHUJIC
Ta0NuIl, TuarpamMm, rpauKoB.



PemaTe npocreiimme 3aga4u OpraHu30BaHHBIM IEPE00POM BAPUAHTOB, a TAKKE
C MCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENbHBIX XapaKTEPUCTHKAX JiI MacCHBOB
YHUCJIOBBIX IJaHHBIX, B TOM YHCJIE CPEAHUE 3HAUCHUS U MEPBI PACCEUBAHUS.

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

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YHUCJIE€ B OMNBITaX C PABHOBO3MOXXHBIMHM 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
WCIIBITAHUM J10 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

NmMers mnpencraBieHWe O CIy4YalHOM BEJIMYMHE M O PACHPENCIICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJBIIMX YHCENT KakK O MpOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHUCEN B
MIPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IIJTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MaremaTuka» (QenepaJbHON alanTUPOBAHHON OCHOBHOW 00pa3oBaTENIbHON MpOTrpaMMbl OCHOBHOT'O OOHIEr0 0O0pa3oBaHUs
oOyyaroluxcs ¢ 3aJ€pKKOM MCUXUYECKOIO pPa3BUTHA, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3lieioM (erepabHOiMl
paboueil mporpammsl yueoHOro npeamera « MatemaTikay 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111er0 oopa3oBanus. [1pu
3ToM OpraHuzanusi BIOpaBe caMa BHOCUTb M3MEHEHHUS B COJEpKAaHUE U paclpesaesieHue yd4eOHOro marepuana Mo rojam
oOyuyeHusi, B IMOCJIEOBATEIbHOCTh M3YYEHUS TEM U KOJMYECTBO YAaCOB HA OCBOEHUE KAaXKIOW TEMBbI, OIpeleIeHHE
OpraHU3alMOHHBIX (GopM oOyueHus U T.11. OOOCHOBAHHOCTH JIaHHBIX U3MEHEHUH OIpeenseTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueid Y MK, nHauBHTyaIbHBIMUA NICUXO(U3NYECKUMH OCOOEHHOCTSIMU KOHKpPETHBIX oOydaromuxcsa ¢ 311P, ctenenpro
YCBOEHHOCTH WMH YYEOHBIX TE€M, PEKOMEHJALMSAMHU IO OTOOpY M aJanTalud Y4yeOHOro marepuaia I0 MAaTeMaTHKeE,
IIPEACTABICHHBIMU B [ [0SICHUTEIBHON 3aITMCKE.

5 kimace (He menee 170 u)

Ha3zBanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BUBI AeSITeIbHOCTH 00y4al0IIMXCH

4acoB)
HartypanbHbie Hecatnunas cucrema cuucieHus. Psp HaTypanpHbIX uMcel. |Uutarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIE 4YHUCIA,
uucaa. JleiicrBus ¢ |Hartypanbnbeiii psaa. Yucino 0. HarypanbHble 4ncia Ha|y4acTBOBATb B OOCY:KI€HMH CIOCO0OB YIIOPSIOYMBAHUSA
HATYPaJbHbIMH KOOp-IWHATHOM npsMoi. CpaBHEHUE, OKPYTJICHHUE HaTypaTbHBIX | YUCEL.
YK CJIaMH YHCElL. HN300paxaTh KOOPAMHATHYIO IIPSAMYHI0, OTMedYaThb 4KCIIA

(43 u)

ApudmeTrnueckre JEHCTBUS C HaTypalbHBIMU YHCIAMH.
CBolicTBa HyJsI IIPU CIOXKEHUM W -yMHOXEHHH, CBOMCTBa
equHuIbl  npu  yMHOkeHuu.  [lepemecturenbHOoe U
COUYETAaTEIbHOE  CBOMCTBA  CJIOXKEHHS U YMHOXKCHMS,
*pacpeieUTeNbHOe CBOHCTBO YMHOKEHHA™ 4,

TOYKaMU Ha KOOPAMHATHOM MNPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBoiicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
CJIOKEHUU U YMHOXEHHUH.

Hcnoab30BaTh NPaBUIIO OKPYIJIEHNS HATYPAJIBHBIX YHACET PU
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.




*JlenuTenun W KpaTHbIE™ 4YHUCIA, pa3JIOKEHUE 4YHUCIIa Ha
MHOxuTenu. [enenne ¢ ocratkoM. [Ipoctbie u cocTtaBHBIE
yucna. *IIpusnaku nenmumocty Ha 2, 5, 10, 3, 9*.

CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIIEM.

UucnoBblie BhIpaKeHUs; TOPSIAOK JECHCTBUH.

Pemienne TeKCTOBBIX 33124 Ha Bce apu(MeTHIecKre AeHCTBUS,
Ha JIBM)KECHUE U MOKYIIKH.

BeinonHaTs apupmernyeckue AeHCTBHA C HaTypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YHUCIOBBIX BBIPAXKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCNOJIB30BATh TEPMHHOJIOTHI0 (OCHOBaHUE, I10Ka3aTellb),
BBIYHMC/ISITh 3HAYEHUsl CTENeHell mnpu HEOOXOAUMOCTH C
BU3yaJIbHOW OIIOPOM.

BbINoTHATL, NPUKUAKY M OIEHKY 3HAaYCHUM YHCIOBBIX
BBIDAKCHUI, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp3oBaTh 0OpU BBHIYMCICHUSX MepPeMeCTUTEIbHOE H
coyeTarejbHOEe CBOMCTBA CJOKEHHSI W  YMHOKEHHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUs™;
dbopmynHpoBaTh U TNPUMEHATH IpaBUiIa MPeodpa3oOBaAHHA
YHCJI0BBIX BbIPA’KEHUI HA OCHOBE CBOMCTB apu(h)MeTHUECKUX
AeHCTBUA MPU HEOOXOAMMOCTH C HANIPABJISIIONIEH OMOIIBIO.
@opMyJIMPOBATh ONpeIeJeHUsl JIEIUTENss U KpaTHOro (c
OTOPOY HA aNITOPUTM MPaBUIIA), HA3BIBATH JACITUTENIN U KPATHBIE
Ylclia; Pacmo3HaBaTh IPOCTbIE U  COCTaBHbBIE 4YHCIIA;
(¢hopMyIMpPOBATH U MPUMEHSATH NPU3HAKH JICIUMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha AITOPUTM TMpaBHUJIa); MPUMEHSATH
AJITOPUTM  PA3JIOKEHWS] YHCIA HAa IPOCThIE MHOXXHUTEINH;
HAXOJHUTh OCTAaTKH OT JICJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O
HaTypaJIbHBIX YHCIIAX, IPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS W OTPHUIAHMS BBICKA3bIBAaHUI O
CBOMCTBAX HATypaJbHBIX YHCEN C OMOPOM Ha oOpasell.

Pemiarp TEKCTOBBIC 3aMaud  apU(PMETHUYECKHM CIIOCOOO0M,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIYy BEIHYMHAMH (CKOPOCTb,
BpEMSI, PACCTOSIHHUE; 1I€HA, KOJIWYECTBO, CTOUMOCTh M JIp.) TIPH
HEO0OXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WMH(MOpMAaIIH:
aHAJM3UPOBATH TEKCT 33Ja4l, nepedopMyHpoOBaTh yCIOBUE,
U3BJIEKATH HE00X0TMMbIE JTAaHHBIC, YCTAaHABJIHMBATH
3aBUCUMOCTH MEXIy BEIMYMHAMHU TPH HEOOXOIUMOCTH C




HaIIPABJIAIOLIEH ITOMOLIBIO.

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

IMpuBoaurs, pa3duparb pasIUYHBIC
pelleHni  TEeKCTOBBIX 3axad  (mpu
HAIPAaBJIAIONIEH TOMOIIIBIO).

C noMombI0 MeAarora OMEeHUBATH IOJIYYEHHBIH pE3yJbTart,
OCYLIeCTBJSATHL  CAMOKOHTPOJIb,  TMPOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIINOKH.

*Pemats 3amaum ¢ MOMOIILIO mepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

pCIICHMsI, 3alucu
HEOOXOIUMOCTH €

Harasinnast
reomerpus. Jluanu

HA MJIOCKOCTH
(12 )

Touka, npsimMas, OTpe30K, Jyd. Jlomanas. M3mepenue MIHHBI
OTpe3Ka, METPUYECKHE EAMHULbLl  M3MEpPEHUs  JJIMHBIL.
OKpy’>KHOCTb U KpYT.

[TpakTrueckas pabota «Iloctpoenue y3opa U3 OKpyKHOCTEI».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYNOM M pa3BEPHYTHIA YIJIBL

[Tpaktuyeckas pabora «IlocTpoeHue yrioBy.

Pacno3naBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIIOJIb3YSl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIbIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOJUMOCTU IO
BU3YaJIbHOW OIOpE): TOUYKY, HPSMYIO, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBath, NMpUBOAMTHL NMPHMeEPHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMYy H3YYEHHBIX (UTYp, OIEeHHBATH WX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOEHHS U U3MEPEHMS: M3MEPATD JIIMHY OTPE3Ka, BEIMUMHY
yria, CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJINYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH, CTPOUTH
OKPYKHOCTB 33/IaHHOT'O pajuyca.

N300paxkarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIMHOBAHHOH U
KJeT4aToil Oymare; mpeaJjaratb, ONMHCHIBATH M 00CYKIaTh
CIoco0bl, AJrOPUTMbI IOCTPOCHHS IIOCIE€ COBMECTHOTO
aHaiu3a.

Pacno3naBatb u M300paxkaTh Ha HEJIMHOBAHHOM U KJIETYATON
Oymare mTpsMOW, OCTpbI, Tymo#l, pa3BEPHYTHIN  YIJIbI;
CPAaBHUBATDH YIJIBL.




BuIuucasiTh JJIMHBI OTPE3KOB, JIOMAHbIX.

IMonuMaTh W HCOOJB30BATH MNPH PpelIeHHH  3a7a4
3aBHCHMOCTH MEX]y €IMHUIIAMUA METPUUYECKOU CUCTEMBI MEp;
3HAKOMHTBCSl C HEMETPHUUECKUMH CUCTEMAMU MEP; BbIPAKATH
JUIMHY B PA3JIMYHBIX €MHUALIAX U3MEPEHUS ITPH HEOOXOAUMOCTH
C OTIOPOIi Ha CPABOYHYIO HH(OPMALHIO.

HccaenoBarh GUTypbl U KOHQUTYpAILTUH, UCTIONB3YS LU(POBLIE

peCypChl.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6s. IlpaBunbHble M HenpaBwibHble ApoOu. OCHOBHOE
cBoiicTBO Apodu. CpaBHeHUE IpoOeit.

CrnoxeHne U BRIYUTaHUE OOBIKHOBEHHBIX ApoOeil. CMmemanHas
IpoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aMMHO-O0paTHBIE IPOOH.

Pemenue TeKCTOBBIX 3aay, coiepkaumux Apoou. OCHOBHBIE
3a/1auu Ha Jpoowu.

[TpumeHeHue OyKB IS 3alIUCH MaTEMaTUYECKUX BhIPAKEHUH U
IIPEIOKECHU .

MopaeaupoBath B TpapHuyUecKoi, NpeaMETHOH ¢opme, C
MIOMOILIbI0 KOMIIBIOTEpA MOHSATUS U CBOMCTBA, CBSI3AHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
Nnpeaarath U 00Cy:KIaTh COCOOBI YIIOPSIOUUBAHUS IpOOEH.
M300paxkarp  OOBIKHOBEHHblE  ApoOM  TOYKAMU  Ha
KOOpJMHATHOM  IIPSAMOW; HMCHOJIB30BAaTh  KOOPAMHATHYIO
IPSIMYIO JUIsl CPaBHEHUS IpOOeii.

®opMyJIMPOBaTh, 3aNIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoi Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeneHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CIydasx™.

IpencraBasary 10 00pa3lly cCMelmaHHY JApoOb B BHJE
HENpPaBWJIBHOM M  BBUIENATH ILEIyl0 YacTh 4HCIa U3
HENpaBUIbHOM podu.

BoinoaHATL apudgMeTnyecKue J1eicTBUs C OOBIKHOBEHHBIMU
IpoOsMU B TPOCTHIX CIydYasx; TPHMEHATh CBOHCTBA
apudmeTnyeckux AeMCTBUMA sl pallMOHATN3AUU BEIYUCICHH.
BbINOJHATL NPUKUAKY M OLEHKY DPE3y/lbTaTa BBIYMCICHUM;
npeaarath ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUM.

IMpoBoauTh HCc/eROBaHUS CBOWCTB Jpo0Oeid, omupasch Ha
YHUCIIOBbIE JKCHEPUMEHTHl (B TOM 4HCIE€ C TOMOIIbIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BbICKa3bIBaHUS O APOOSX,




NPUBOAUTH NPUMEPBI U KOHTPIPUMEPBHI.
Pemath mpocTediMe TEKCTOBBIC 3ajlayd, COJEpIKallue
IpoOHBIC JaHHBIC, M 337a4d HA *HAXOXKJEHUE YacTH IEJNIOT0 U
[EJIOTO IO €r0 YacTH; BBISABJSATH HX CXOJACTBA H Pa3Iuuns ™.
MoaeaupoBaTh XOJ PELICHHS 3a/la4d C MOMOIINBIO PHCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoaNTHL, pa3déupaTh, OIEHHBATH pPA3JIMYHBIE DPELICHUS,
3alUCH PEIICHUH TEKCTOBBIX 3a7ad IPH HEOOXOJIMMOCTH C
HaIIpaBJIAIOIIEH TOMOILBIO.

C nmoMombI0 MeAarora OMeHWBATh TOJTYYCHHBINH pe3yibTarT,

OCYIICCTBJISATHL  CAMOKOHTPONIb,  IIPOBEpsAs  OTBET  HAa
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIHOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

Harasauas MHOrOyrofabHUKH.  UeTHIPEXYrONBHUK,  IPAMOYTOJBHUK, | PacmosnaBaTh, W300paxaTh C I[OMOINBIO  YEPTEKHBIX

reoMeTpHusi. KBaJIpar. MHCTPYMEHTOB M OT pYyKHM, MOJEIMpOBaTh M3 OyMaru

MHOTOYTOMBHUKH | TpovrompuiK. MHOTOYTOJIbHHKH.

(10 u.) TTIOMa/b U TTEpUMETp MPSMOYTOTBHHKA H MHOTOYTONLHIKOB, | IPHBOMUMTE MPUMEPEI OOHEKTOB PEaTbHOro MUPA, HMEIOIHX
COCTABNIEHHBIX W3 TPAMOYTOIBHHKOB, eAMHULB! H3Mepemus|POPMY — MHOTOYTONBbHHK, NpAMOYTOJIbHUKA,  KBaApata,
nomay. TlepHMeTp MHOTOYTOTHHHKA. TPEYTOJILHUKA, OEHHBATH WX JIMHEIHBIE PA3MEPBL

BoluMc/ATh: TNEpUMETP TPEYrOJbHUKA, MPSAMOYTOJILHHKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (IpH
HEO0XO0/IMMOCTH C ONOPOI Ha alITOPUTM YUE€OHBIX JEHCTBUI).
N300pakarh OCTpPOYTOJIbHBIE, IIPSAMOYTOJIbHBIE 51
TYIOYT'OJIBHBIE TPEYTOJIbHUKHU.

Ctpouthb Ha KjeryaToi Oymare KBajaparT U MPSIMOYTOJIBHHK C
3alaHHBIMHU JUIMHAMU CTOPOH.

HccaenoBath cBoiicTBa NPSAMOYTOJIbHUKA, KBAApaTa IIyTEM
HKCIIEpUMEHTa, HaOIIOACHUS, W3MEPEHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U NPSIMOYTOJIbHHUKA.
Pacno3HaBaTb HCTHHHBIE U JIOXKHBIE BBICKA3BIBAHUSA O
MHOI'OYT'OJIbHUKAX, PUBOAUTH NPUMeEPbl U KOHTPIIPUMEDEI.
HccaenoBath 3aBHCHUMOCTSD IIJIOIIAAN KBAAPATA OT JJIUHBI €r0
CTOPOHBI.




Hcnoab3oBaTh ¢BOMCTBA KBAJIPAaTHOM CETKU U1 IOCTPOEHUS
¢buryp;  pa3duBaThb  IPAMOYTOJIBHUK  Ha  KBaJparsl,
TPEYrOJIbHUKU; COCTaBJATH (GUIYypbl M3 KBaJIpaToB U
IPSMOYTOJIbBHUKOB U HAXOJUTh UX IJIOLIA/Ib, Pa30UBaTh (GUIYpHI
Ha IPSMOYTOJbHUKH U KBaJIpaThl U HAXOAUTh UX IUIOIIAb (TIpH
HEO0XOIMMOCTH C HAIPaBJISIONIEH TOMOLIBIO).

Beipa:xkaTh BeIMYMHY IUIOIAAM B PaA3JIMYHBIX EIMHULAX
U3MEpPEHUsI METPUYECKONM CHCTEMBI Me€p, MCHO0JIb30BaTh
3aBMCHUMOCTH MEXKJYy METPUYECKUMH E€AVHULAMU H3MEPEHUs
IUIOINAAM TpU HEOOXOAMMOCTH C OINOpPOM Ha CIPaBOYHYIO
nH(pOpMaLHIO.

3HaKOMHTBCA C NpUMepaMH NPHUMEHEHUsl IUIONAId |
IIepuMeTpa B IPAKTUYECKHX CUTyauusx. Pemath 3agadyu u3
peanbHOM JKU3HU, IPU HEOOXOIUMOCTH C OIOPOM Ha aJrOpUTM
IIPAaBUIIA, 00CYKAATh Pa3jIM4YHble CIIOCO0BI PEIIECHUS 3a1a4.

JlecaTuanbie
npoou
(38 u)

Hecsatuunas 3anmuch apodeit. CpaBHEHUE ACCITUYHBIX APOOCH.

JeiicTBus ¢ necATHUHBIMEU Apo0siMu. OKpyTIIeHHE ECITUYHBIX
Ipobeii.

Pemenune TexcToBBIX 3amad, coaepxamux Apoou. OCHOBHBIE
3aJa4u Ha Jpoou.

IIpencraBasATh IECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTaTh M 3aMUCHIBATh, CPABHHUBAThH JCCSATHUHBIE ApoOH,
npepjaratb M 00Cy:KAaTh CHOCOOBI  YNOPAJA0YMBAHHUSA
JECSTUYHBIX JPOOEH.

N300pakarh JIecITUYHBIE IpOOM TOYKAMHU Ha KOOPJIMHATHOM
IPSAMOM.

BoISIBIATH CXOACTBA M Pa3jM4usi IPaBUI apU(PMETHUECKUX
JIEWCTBUM C HATYPATbHBIMU YHCIIAMU U JECATUIHBIMH TPOOSIMH,
IIOCJIE COBMECTHOI'O aHAJIU3A.

BoeimoanaTs apudMeTHuecKkre JEeUCTBHS C JIECATUYHBIMU
Ipo0sSMHU; BBIMOJHATH, TPHKUAKY W OIEHKY pe3yjbTara
BBIYUCIICHUM.

I[pumensith cBoOiicTBa apupMETUUYECKUX JCUCTBUM s
panMoHaNIN3allY BIYUCIICHU.

[IpuMeHsTH, PABUJIO OKPYIJIEHUS JECITUYHBIX IpOOeid, mpu
HE0OXOIMMOCTHU C BU3YaJIbHOH OIMOPOii.

IMpoBoauTh HCCJIEAOBAHUSI CBOMCTB JECATUYHBIX JpoOeH,
ONMMpasCh Ha YHUCJIOBbIE HKCIIEPUMEHTHI (B TOM 4YHCIE C




MOMOIIIbIO0 KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,

NPUBOAMTH  NPHMEPbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUA U OTPUIIAHUS BHICKa3bIBAHMIA.
Pemars npocreimme TEKCTOBBIE 3aJayd, COAEpKallUe

JpoOHBIE TaHHbIE, U HA *HaXO0KJICHHUE YacTH LEJIOT0 U LEJIOro 10
€ro YacTU™; BIABJIATH UX CXOJACTBA U Pa3IMYusl.
MopenupoBaTrh X0 PEIICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
cXeMbl, Tabnuipl. Pa3éuparh pa3inyHble PEUICHUS, 3aluCH
pEILIECHNI TEKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pEAlbHBIX KMU3HEHHBIX

CUTyalusIx.
C NMIOMOIIBIO IIeJarora OIMCHUBAThb HOqueHHBIfI pe3yiibTar,
OCyeCTBJIATDH CAMOKOHTPOIJIb, IMpOBEPAA OTBCT Ha

COOTBETCTBUE YCIOBUIO, HAXOAUTH OLUIMOKHU.
3HAKOMMTBCSI ¢ HCTOPHEl pa3BUTHs apUDMETHKU

Harasinnast
reoMeTpus.
Tena u purypsi
B IIPOCTPAHCTBE
(9w

*MuororpanHuky. M300paxeHre MHOTrOrpaHHUKOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[TpstmoyronbHbIN mapanienenumnesn, Kyo. Pa3Béprku kyda u
napasenenunesa.
O06BEM Kyba, MPSIMOYTOIBHOTO TapalIeienuneaa’™.

PacnozHaBaTh Ha 4epTeskax, PHUCYHKAaX, B OKpYKalolleM
MHpe IIPSIMOYTOJIbHBIN Mapauiesenunes, Kyo, MHOTOIpaHHHUKH,
ONHUCHIBATb, MCHOJIB3YSl TEPMHMHOJIOTHI0, OIEHHBATH
JIMHENHBIE Pa3MEpHI.

IMpuBoauTH MPUMePBI 0OHEKTOB PEATHHOIO MUpPA, UMEIOIINX
¢bopMy MHOTOrpaHHHUKA, MPSIMOYTOJIBHOTO MapalieNenumnesa,
KyOa.

M300pazkarh KyO Ha KiIeT4aToil Oymare.

HccaenoBarb CBOMCTBA KyOa, MPSAMOYTOJIbBHOTO
napajuleJIeNuIe a, MHOTOTPAaHHUKOB, UCIOJbB3Yysl MOJEIU IIpU
HEO0OXOIMMOCTH C HAMPaBJISAIOUIEH TOMOIIBIO.

Pacno3snaBath  pa3BEPTKM Kyba M mapajliesenunena.
MoaenupoBath Ky0 U napajuieienunesn u3 Oymaru u npodux
MaTepuasoB, Mo 0Opasiy.

Haxoauth u3MepeHMs, BBIYMCJAATH IUIOINAIAb IIOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOJIBHOTO NapajieNenunesa ¢ onopoi Ha
QITOPUTM YYEOHBIX JIEHCTBUM; WHCCAEA0BATH 3aBHCHMOCTh




00BEéMa Kyba oT AITHHBI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIY MOHIATHUAMU
UIOMIAIU U 00bEMA, TIEPUMETPA U TUIOIIAIU TOBEPXHOCTH.
Pacno3naBarh, UCTHHHBIE U JIOKHBIC BBICKA3bIBaHUS O
MHOTI'OI'PaHHUKAX, MPHUBOAUTH NMPUMEPbI U KOHTPIPUMEDSI.
Pemarsp 3amauun U3 peaabHON KU3HHU.

IloBTOpPEHME
M 00001IIeHHE
(10 u.)

[ToBTOpEHHE OCHOBHBIX MOHATHI M METOJIOB Kypca 5 Kiacca,
000011IeHrE 3HAHU.

BoruucasaTs 3Ha4eHUs BBIPAKEHUN, COEPKAILNUX HATYPAJIbHbBIC
qyclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBIIOIHATH
npeoOpa3oBaHMs YKCEN MPU HEOOXOIMMOCTH C HaIpaBJISIONIEH
MTOMOIIBIO.

BeiOupars  cmocod  CpaBHEHMs  4YMCEl,  BBIYHCICHUH,
NpPpUMEHATHh CBOiicTBa apudmernueckux JedcTBUM  JUIs
paloHaIN3alUuu BEIYUCICHUH.

OcyecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACHCTBUA M
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUM.

Pemath mpocreiilime 3agauM U3 pEAJbHOW  KU3HU,
NPUMEHATh MaTeMaTH4YecKHe 3HAHUsl JJI PEIICHU 3a1a4 U3
JpYruX yu4eOHBIX IPEAMETOB.
Pemiate mpocreifiiume 3agaum
CPABHHBATBL  CIIOCOOBI  PEILEHUs
panMoHAJbLHBIN €c10C00.

pa3HbIMU
3a/a4H,

crocodamu,
BbIOMpPATH

6 kiaacc (ue menee 170 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE CoACpPKAHUEC

OcHoBHbBIE BHABI 1eSITEJIbLHOCTH oﬁyqamumxcﬂ

4acoB)
HarypasibHbie ApudmeTrnueckue AeMCTBUSI ¢ MHOTO3HAYHBIMU HATYPaJbHBIMU | BBIMOJHATL apudMeTHYeCKHE TeHCTBHSI C MHOTO3HAYHBIMU
ymciaa yrciaMd. YWCIOBBIE  BBIPOKEHUS, TMOPSAIOK JCHCTBUIA, |HATYpPATbHBIMM YHUCJIAMU, HAXOAUTh 3HAYEHHS] YHCIIOBBIX
(30 ) UCIIONTh30BaHNe CKOOOK. OKpyTieHne HaTypadbHbBIX YUCe. BBIPOKEHHI CO CKOOKaMH U 0€3 CKOOOK; BBIYMCIATH 3HAYEHHSA




Jlenurenu v KpaTHbBIE YMCIIA; *HANOONBIINN OOIIUN ASTUTENb U
HaMMEHbIIIee 00111ee KpaTHOE™.

PaznoxeHnune 4wncia Ha NOpoOCTbIE MHOXKHUTENH. JlenmMMocTb
CYMMBbI U NPOU3BeeHUs. JleIeHre ¢ OCTaTKOM.
Pemienue TEKCTOBBIX 3a/1a4.

BBIPAXEHUI, COIEPIKALLUX CTEIICHHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYECHUN YHUCIIOBBIX
BBIPA)KCHUH, IPUMEHSITh PUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonp30BaTh IIpU  BBIYMCICHUSAX MepeMecTUTelbHOe W
coyeTarej]bHOE CBOWMCTBAa CJOKEHHSI M  YMHOKEHHS,
*pacnpenesiMTe]IbHOe CBOHCTBO YMHOKEHHsI OTHOCHUTE/IbHO
CJI0KeHUS™, CBOICTBA apu(MeTHYECKHX 1elCTBUI.
HccnenoBarh  4YHUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YK CIJIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBATh OMNpeAedeHUs JICIUTENI W KpaTHOro,
HauOOJbIIEro OOIIEro JAeIUTeNs M HAUMEHbBLIEro O0OIIero
KpaTHOTr0, IPOCTOrO M COCTABHOI'O YHWCEN; MCIIOJIb30BaTh 3TU
MOHSTHS TIPU PELIEHUH 3a]1a4 (TP HEOOXOAUMOCTH € ONIOPO Ha
AJITOPUTM TPaBUIIA).

IIpuMeHsITL AJITOPUTMBI BBIYUCICHHUS HAHOOIBIIEro OOIIero
JIenuTeNss W HaMMEHBIIEro OoOHIero KpaTHOrO JBYX YHCel,
QJITOPUTM Pa3JIOKEHUS YHUCIIa HAa IPOCThIE MHOKUTEIH.
HccnenoBarh cBoiicTBa IE€IMMOCTH CyMMBl M IPOM3BEICHUS
YHUCel ¢ ONOPOM Ha BOMPOCHBIN MIIAH.

IIpuBoauTH, NpUMePbI 4YHCEN C 3aJaHHBIMH CBOWCTBAaMHU,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPKICHUSA O CBOMCTBAX
4lcell, ONMPOBEPraTb HEBEPHBIE YTBEP)KIEHUS C IOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHe  NpPEAJIOKeHHUs] C
MOMOMUIBIO CBSA30K «H», KUIN», «ECHH..., TO...» 10 00pasiy.
Pemiathb TEKCTOBBIE 3a/1a4H, BKIOYAIOIINE TOHATHS AEITUMOCTH,
apumeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IJIaH.
MoaenupoBaTrh XOJ pelIeHHs 3aJayd ¢ MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE PeIIeHUSs],
3alMCH  PelleHHil TeKCTOBBIX 3aJa4 C HalpaBJIAIOILEN
MTOMOMUIBIO.

Kputrnyecku OLICHUBAaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAMTh




OIIII/IGK]/I, OCYHIECTBJATH CAMOKOHTPOJIb, IPOBEPSAA OTBET HA
COOTBETCTBHEC YCJIOBHIO.

Harasnnas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(79)

*Tlepnenaukynspuble npsmele. [lapannenbHbie npsmeie™.

PaccrossHue Mexay AByMsS TOYKaMH, OT TOYKH JIO TPSMOH,
JUIMHA ITyTU HA KBAJIPATHOU CETKE.
*TIpuMepbl IPSIMBIX B MPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexkax, PUCYHKax CIlydad B3aUMHOIO
PacIoIO0KEHUs ABYX NPSAMBIX.

M300paxkarh ¢ NOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KjIeTyaTol Oymare JBe IepeceKaroluecs IpsMble, B
[apaJuleIbHbIE PSMBIE, CTPOUTH IPIMYIO, IEPICHAUKYIIAPHYIO
JAHHOM.

IIpuBoauTh NpuMepbl MapaJuIeIbHOCTH u
NEPIEHIUKYJIIPHOCTH MPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJBHUKAaX NEPHEHAUKYJSPHBIE H
napajuiejabHble  CTOpOHBL. WM300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHbIMU, MIEPIICHINKYISIPHBIMUA CTOPOHAMH IO 00pas3Iry.
Haxonuth paccTosHUE MEXAy ABYMSA TOYKAMH, OT TOYKH IO
IpsAMOM, JUIMHY IIyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JpoOb, OCHOBHOE€  CBOWCTBO  Jpo0w,
cokpaienue n1pooeit. CpaBHEHHE U YIIOPAI0UYHMBaHUE APOOESH.
Hecstnunbie TpoOU U METPUYECKask CUCTEMa Mep.

Apudmernueckue  neicTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMH IPOOSMHU.

OtHomieHue. JleneHwe B JaHHOM OTHOIICHWHM. *Macmmrab™,
MPOTOPLIHSL.

[TonsiTe mporeHTa. BhIYmcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI 110 €€ MPOIICHTY.

Pemenne TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[TpakTnueckast pabora «OTHOIIEHNE JJIMHBI OKPYXHOCTH K €€
JUAMETPY».

CpaBHUBATHL W YNOPSIAOYMBATH JIPpOOH, BHIOMPATH CHOCOD
CpaBHEHMs Ipobei.

IIpencraBasaTh [eCATUYHbIE IpOOM B BUIE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBUBAJIEeHTHBbIE NpeICTABJIEHUs] APOOHBIX 4YHCENT MPH HX
CpPaBHEHMM, TIPH BBIYHMCICHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJISIONICH TOMOIIBIO).

Hcnonwb3oBaTrh JecATHUHBIE ApoOu Tpu TpeoOpazoBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BbInoJHsATh apupMeTnyecKkne 1elcTBHS C OOBIKHOBEHHBIMH U
JIECATUYHBIMU APOOSMHU.

BoruucasarTe 3HAYEHUS BBIPAXKECHU, coJiepKaInx
OOBIKHOBEHHBIE W JIECATHYHBIE  JpOOW,  BBHITIOJHSTH
npeoOpa3oBaHusi pobOei, BHIOHPATH CHOCOO, NPUMEHATH
cBoiicTBa apuMETUUYECKHX JCUCTBUU U1 pallMOHAIH3AIAN
BBIYMCIICHUM.




CocTaBJsiTh OTHOILEHHS U IPOMNOPLUM, HAXOAUTH OTHOLICHUE
BEJINYMH, JIEJIUTh BEIMUYMHY B JAHHOM OTHOLLIEHUM.

HaxoauTh 3KCHePUMEHTAJIBHBIM IYTEM OTHOLICHUE JJIMHBI
OKpy)XHOCTH K €€ JuaMmerpy (IpH HEOOXOIUMOCTH C
HAIPaBJIAIOIIEH TOMOIIBIO).

Haxonuth MacmTal IulaHa, KapThl U BBIUUCIATH PACCTOSHUSA,
UCTOJIB3Ys MacITad ¢ OMOPOH HAa AITOPUTM y4eOHBIX IEHCTBHH.
OOBACHATH, YTO TAKOE IIPOLIEHT, YIIOTPEOIATH 000POTHI PEUH CO
CJIOBOM «IIPOILIEHT». BhIpaskaTh MPOLEHTHI B IpOOSIX U 1podu B
IPOLIEHTaX, OTHOLIEHHE JIBYX BEJIMYMH B IPOLICHTAX.
BbIYHCASITH IPOLEHT OT YKCIIA U YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite ApoOu U MPOLEHTHI, HAXOIUTh MPUOIHKEHHS YU CET
P HEOOXOIMMOCTH C UCTIOIb30BAaHUEM BU3YaJIbHOW OTIOPHI.
Pemath 3agauM  Ha YacTd, IPOLEHTHI, NPONOPLMUHU, HA
HaxO0JIeHHuEe Jpo0u (TPOIIEHTa) OT BEIMYMHBI ¥ BEJIMUUHBI 10 €€
Ipobu (MpOLEHTY), IpoOu (MpoIeHTa), KOTOPBI COCTaBISET
onHa BenuuuHa OT apyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATH PA3JIMYHbIC PELICHHUs, 3alIUCH PEIIEHUI TEKCTOBBIX
3aJa4 [pH HEOOXOAUMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekarp wuHpopMamuw U3 TaOIMIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 MTPECTABICHHBIX JaHHBIX.

Harasanas
reoMeTpus.
Cummerpus
(6w

*QOceBast cummMmetpus. LleHTpaiibHas cuMMeTpus.

[TocTpoeHne cuMMETpUYHBIX (PUTYD.
CuMMeTpHs B IPOCTPAHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSX, H300pakKaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (purypy (oTpesox,
JIOMaHyl0, TPEYrOJIbHUK, MpPSAMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JJaHHOW OTHOCHUTENIBHO NPSIMOM, TOYKH C
HaITpaBJISOIIEH TOMOIIIBIO.

Haxoauth npuMepbl CUMMETPUH B OKPYKaIOLLIEM MUPE.
MopenupoBarh 13 Oymaru JABe (UIypbl, CHMMETPUYHBIE
OTHOCHUTEJIBHO IPSAMOM; KOHCTPYHPOBATh TI'€OMETPHUYECKUE
KOH(UTYypalyu, UCIIOJIB3Ys CBOWCTBO CHMMETPHUH, B TOM YHUCIIE C
MIOMOIIBIO ITU(PPOBBIX PECYPCOB C ONOPOM HA AITOPUTM YUEOHBIX
IEUCTBHH.




Bripakenus
¢ OykBamMu
69)

[TpumeneHue OYKB s 3aMMUCH MATEMATHYECKUX BBIPAKCHUN U
npeioKeHUH.  *ByKBEHHBIC  BBIPAKCHUS U UYHCJIOBBIC
MTOJICTAHOBKHU ™.

BykBeHHBIE paBEeHCTBA, HAX0K/ICHUE HEU3BECTHOIO KOMITOHEHTA.
DopMyIIBL.

Hcnoab30BaTh OYKBBI Ui 0003HAYECHUS YHCEN, TMPHU 3aMUCH
MaTeMaTHYECKUX  YTBEPXKIEHHUH, COCTaBIATh  OyKBEHHBIE
BBIPAXEHUS 110 YCIOBHIO 3aJ]auu.

HccaenoBarh  HECIOXKHBIE — YHUCIOBBIE  3aKOHOMEpPHOCTH,
UCTIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BbIuucasTh 4MCIIOBOE 3HaUYCHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHHUSIX OyKB C OMOPOl Ha aNroOpuUTM Y4eOHBIX
IECUCTBUH.

3anuceIBaThH (dopmyibl: nepumeTpa M IUIOINAAH
OpSMOYTOJIbHUKA, KBaJpaTa; JJIMHBI OKPYXHOCTH, IUIOIIAIH
KPYTa; BBINMOJHATH BHIYHCIEHHUSI TI0 3TUM (hopMyIIam.
CoctaBiasiTb (OpPMYJIbl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTb; IPOU3BOJUTENILHOCTh, BpeMs, O00BEM pPaboTHI;
BBITOJIHATH BBIYUCIICHUS TI0 ATUM (POPMYIIaM.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(PMETHYEeCKOro
JICHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBaJgpaT: CBOWCTBA  CTOPOH,  YIJIOB,
JyaroHaiei.

N3mepenue yriioB. Busibl TpeyrojapHHUKOB.

[Tepumerp MHoroyrompHuka. Ilmomane ¢urypsr. dopmyssi
nepuMeTpa W IUIOIIAAM HpsMoyrojibHuka. IlpubnmxénHoe
WU3MEpEHHe Iomaau puryp.

*TIpaxTrueckas padota «llnomane kpyra»*.

N300pa:kaTth Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJBbHUKH c 3a/laHHBIMU CBOICTBaMH: C
napajijiCJIbHbIMH, TCPHCHAWKYIISIPHBIMHA, pPaBHBIMHU CTOpPOHAaMH,
OpSMBIMM  yIJIaMH U JIp., PaBHOOEAPEHHBIM TpPeyrojJbHUK.
IIpennaraTs u 00CyX(1aTh CII0CO0BI, AJITOPUTMbI IIOCTPOEHUS.
HccaenoBarb,  HUCHONB3YyS  OKCIEPUMEHT,  HaOJIOJCHUE,
MOJICJINPOBAaHUE, CBOWMCTBA  IPAMOYTOJIbHUKA, KBaJpara,
pa30uBaTh Ha TPEYTOJBHUKH C OTIOPOIl Ha BOIIPOCHBIM IJIaH.
O00CHOBBIBATh, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPKACHUS O MpPSAMOYTIOJIbHUKE, KBaJpare, Paclno3HaABATh
BEPHBIE U HEBEPHBIE YTBEPIKICHHUS.

H3mepsiTh U CTPOUTH C MOMOILBIO TPAHCIIOPTUPA YIJbl, B TOM
YuCJI€ B MHOI'OYrOJIbHHUKE, CpaBHHUBATH YIJIbl; pacnmo3HaBaThb
OCTpBbIE, IPSMBIE, TYIbIE, PA3BEPHYTHIE YITIBL.

Pacno3naBartb, n300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBIM,




TYIIOYT'OJIBHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKU (IIpY HEOOXOAMMOCTH C  HCIOJIb30BAaHUEM
BU3YyaJIbHOW ONOPHI).

BeruucasTe [IEPUMETDP MHOI'OYTOJIbHUKA, IJI01A b
MHOTOYTOJIbHUKA pa30MeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIC
burypbl, HUCHOIB30BaTh METPUYECKUE EAMHUIIBI H3MEpPEHUS
JUTMHBI ¥ TIOMIAAH C OTIOPOM Ha allTOPUTM YIeOHBIX JICHCTBUH.
Hcnoab3oBath NpudIMKEHHOE U3MePeHHe JJIMH U IUIoNa1en
Ha KIET4aTol Oymare, NpUOMMKEHHOE W3MEPEHUE JTMHBI
OKPYKHOCTH, TUIOLIAAN Kpyra.

IHoao:xxurTeabHLIC U

[lensle  uyucna.  *Moaynp  yucna,  reoMeTpUyecKas

I[IpuBoANTL NpPHUMePHI HCIOJIB30BAaHUS B DPEAIBHON KU3HU

oTpHUAaTe/bHbIE UHTepHpeTanus Moayist. YucIoBble MPOMEXYTKU™. MOJIOKUTEIBHBIX U OTPULATEIbHBIX YUCEL.
qucaa TToNOKUTENbHBIE U OTpUL@TENbHble uncia. CpaBHEHHE H3o0paxarthb nenbie HHCIIA, TOJNOXKHUTENbHELE 1 OTPHLATEIbHbIE
(40 u) MOJIOKUTENBHBIX U OTPULATENBHBIX uncen. ApudmeTnueckue | TACA TOUKAMH Ha THCIOBOH NPSAMOH, HCIOJIL30BATH 1HCIIOBYIO
NeHCTBHS C TOJI0KHUTENLHBIMU ¥ OTPHIATEIbHBIMY unciamy, | TPAMYIO [ CPaBHCHUA TUCCL.
PelleHNe TeKCTOBBIX 3a/1a4. IlpuMeHATH, mNpaBWjIa CPABHEHUSA, YNOPSAAOYMBATH LEIbIC
qUCIIa; *HAXOAUTH MOYJIb YUCIa™.
®opmMyIMpPOBATHh MPABWJIA BLIUUCICHUS C IIOJOKUTEIBHBIMU U
OTPHULIATEJIBHBIMU YHCJIAMH, HAXOAUTh 3HAYEHHUs] YHCIIOBBIX
BBIPAKECHU, coJepaKaInx JENCTBUSA
C IIOJIOKUTEIBHBIMM M  OTPULATEIBHBIMU YHUCIAMHM IIPH
HE00XO0/IMMOCTH C OMOPOil Ha AITOPUTM MpaBUIIA.
IIpumeHsaATh CBOWCTBA CIOXKEHUA U YMHOXEHHS  JUIA
npeoOpa3oBaHusl CYMM U IPOU3BEACHUH.
IIpeacrasiaenue IIpsMoyronbHass cUCTEMa  KOOPAMHAT HA  IUIOCKOCTH. | O0BSICHATh M WIJIIOCTPUPOBATH MOHATHE IPIMOYTOIbHON
AAHHBIX KoopanHaTsl TOUKH Ha MJIOCKOCTH, adcIicca U OpAuHaTa. CUCTEMBl  KOOpAMHAT  HAa  IUIOCKOCTH,  HCIIOJIb30BATh
(64) CronbuaThie 1 KPYroBbIE THarpaMMBL. TEPMUHOJIOTHIO; CTPOUTh Ha KOOPIMHATHON IJIOCKOCTH TOYKH U

[Tpaktuyeckas padora «IlocTpoeHue quarpaMmm.
Pemenne  TeKCTOBBIX  3aj1ay,  CoOAepIKallUX
IpeJICTaBJIeHHbIE B TAOIHIIaX U HA JUarpaMmax.

JIaHHBIE,

¢urypel 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTh KOOPIUHATHI
TOYEK.

Yurarh cTonbuarsle u KpYyrOBbIE JarpamMmBbl;
WHTEPNPETHPOBATH JIAHHBIE; CTPOUTH CTOJI0YATHIE TUArPaAMMBI.
Hcnoab3oBaTh HH(pOPMALUIO, NPEICTABICHHYIO B Ta0iIuIax,




Ha JuMarpamMmax JUis pelleHHs] TEeKCTOBBIX 3aJau M 3aJay u3
peanbHON KU3HU.

Harasnnas
reoMeTpus.
Durypsi

B POCTPAHCTBE
9 9)

*TIpstMOoyTroJIbHBIN MapajuieNienumel, Ky0, npusma, nupamuia,
KOHYC, OWIuHAp, Imap u  cdepa. N3o0paxkeHune
[IPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, LIWJIMHApPA U KOHYCA.

[IpakTuyeckas pabora «Co3znanue Mojenei
POCTPAHCTBEHHBIX DUTYPY.

[Tonstne o0O0BEMa; eaMHUIBI W3MepeHHs o0bEMa. OO0BEM
MPsIMOYTOJIBHOTO Tapajuiesienumnena, kyoa, opmyisl 0o0bEMa™.

Pacno3HaBaTh Ha UepTEkKax, pUCYHKaX, OMUCHIBATHL IIMPaMUYy,
IpU3My, LMIMHAD, KOHYC, IAap, HM300paxaTb HX OT DPYKH,
MOJeJMPOBaTh W3 Oymaru, IUIACTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisomeil nomoupo. [lpuBoANTH NMpHMeEPBI O0OBEKTOB
OKPY’KaIOIIEr0 MUPa, UMEIOLINX (POPMBI HA3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAJINyC U JUAMETP, pa3BEPTKA.

N3y4aTh, UCHOJIb3Yys SKCIEPUMEHT, HAOJIOJIEHUE, U3MEPEHUE,
MOJIEJTUPOBAaHUE, B TOM YHUCIIE€ KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOICTBA Ha3BaHHBLIX TECJI, BBISIBJATH CXOACTBA U Pa3JIN4Msl:
MEXIy NUPaMUION U IPU3MOM; MEXIY LHJINHIPOM, KOHYCOM H
LIAPOM.

Pacno3naBatrh pa3BEPTKM Mapajuieienuiena, Kyoa, MpU3MBI,
IIMPaMMJIbl, KOHYCA, WINHIPA; KOHCTPYHPOBAThH JJAaHHBIC TElla
U3 Ppa3BEPTOK, CO3/aBaTh MX MOJEIU C HalpaBJsoLIel
MTOMOUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaruy,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEUCTBUU.

H3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTIOIPaHHMKOB,
JuaMeTp Iapa.

Boruncasite mo  ¢gopmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesienunena, Ky0a; HCHOJIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCIAATH O0BEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
MapajuieJICIIUIIC 0B, pelnaThb 3ada4i ¢ PCAJIbHbBIMU JTaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMAILIHUIO.

IoBTOpEHME,
00001IEHME,
CHCTEeMATH3 AU

(20 1)

[ToBTOpEHHE OCHOBHBIX TOHATHII W METOJIOB KypcOB 5 U 6
KJIaccoB, 0000IIEHNE U CHCTEMATH3AIIAS 3HAHUH.

BoruuciasaTs 3Ha4eHMS BBIPAXKEHUH, COAEPKAIINX HATYPAJIbHBIE,
Leable,  MOJIOXKUTEIBHbIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIeCATHUYHbIE  JApoOU,  BBINOJHATH
npeoOpa3oBaHusl 4YKMcCed U BBIPAKEHUH MpPHU HEOOXOJUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

Bb10upaTh c1ocod CpaBHEHUSI YK CEIl, BHIYUCICHUM, IPUMEHATH
CBOIiCTBA apU(PMETHUSCKUX ICHCTBUHA I pallMOHATU3AIUU
BBIYMCIICHHI.

Pemiath mpocreiinme 3a1aum U3 peajbHOMN )KU3HU, IPUMEHSATH
MaTeMaTH4YeCcKHe 3HaHWsl U1 DPELIEHUs 3a7ad U3 APYrux
IIPEIMETOB.

Pemars npocreiime 3a1a4m pasHbIMHU CIIOCO0OAMHU.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIIOJHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY Pe3yJIbTaTa BHIYMCICHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He menee 102 )

Ha3zpanue
pasnesa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4a0 M XCH

4acoB)
Yucna u [ToHsATHE paIMOHATLHOTO YHCIIA. CucTeMaTH3HPOBATH M 000TaIIATH 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. ApudmeTndeckre JEHCTBUS C PALMOHAIBHBIMU YHCIAMH. | U IECATUYHBIX IPOOSX.
PanmoHanbHbIE CpaBHeHUe, YIOPSA0YMBAHUE PAITHOHABLHBIX YHACE. CpaBHUBATH M yNOPSIA0YUBATHL APOOH, TpeoOpa3oBbIBas MPU
yucia CreneHb ¢ HATypaJIbHBIM MTOKA3aTEIICM. HEOOXOIUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 u)

Pemenne ocHOBHBIX 3aja4 Ha JpoOH, MPOLEHTHI U3 pealibHOMN

IIPAKTUKU.

[Ipu3Hakm  ETUMOCTH,  PA3JI0KEHUS
HaTypaJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH. [Ipsmas
IIPONOPLUOHAIBHOCTH.

MHOXHUTEIN

OOBIKHOBEHHbIE B JIECSITUUHBIE, B YAaCTHOCTU B OECKOHEUHYIO
JECATHUYHYIO IPOOB.

IlpumensaTs  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
BBIYHMCJICHUS 3HAa4YeHHIl APOOHBIX BbIPasKeHMM, COAEpKAILUX
OObIKHOBEHHBIE M  JECSITUYHbIE JApoOU: 3aMEHATh Ipu
HEOOXOJUMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH H
OOBIKHOBEHHYIO JI€CATUYHOM, IPUBOJUTH BBIpAXXEHUE K (opMe,
HauOonee yNOOHOM i  BBIYUCIEHHH, MpeoOpa3oBBIBATH
JIpOOHBIE BBIPAKEHUS HA YMHOXKEHHE M JIeJICHHE JECSITUYHBIX




JIpo0Oei K IEHCTBUAM C TENIBIMU YUCJIaMU (TIPYU HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

IIpuBoauTHL 4YMC/IOBble U OYKBEHHbIE NMPUMEPbI CTCIICHU C
HATypaJIbHBIM TIOKa3aTejieM, OOBACHAS 3HAYEHUS OCHOBAHUS
CTEIIEHU W I0Ka3aTelisl CTENEHU, HAXOIUTh 3HAYEHUs CTEIEHEN

Bia @' (2 — mo6oe PAIHOHAIBHOE YHCIIO, N — HATYPATbHOE
YHCJI0) C OMOPOH Ha CIIPABOYHYIO HH(POPMAITHIO.

[TonumaTe cMbICaA 3anMcH OOJbIIMX YHCEJ € NOMOIILIO
AecCATHYHBIX Apoleii U creneHel ynciaa 10, TpUMEHATH UX B
peajbHbIX CUTyalusiX.

IIpuMeHSITH IPU3HAKY JAETUMOCTH, PA3JIOKEHHUS HA MHOXKUTEIIN
HaTypaJIbHbIX YHCEIL.

Pemiath npocreiinme 3aa4u Ha 4aCTH, IPOLIEHTBI, IPOIIOPLIMH,
Ha HaXOXJIeHHe ApoOH (IIPOIEHTA) OT BETMYMHBI U BEJIMYUHBI 10
e npoOu (TpoIeHTY), IpoOu (MPOIIEHTa), KOTOPBIA COCTABISET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OLIEeHUBATH PA3JIMYHbIC PELICHUS, 3alIMCH PELIEHUN TEKCTOBBIX
3ajad.

Pacnio3zHaBaTh U 00BSICHATH, OIIUPAsCh HA ONIPEAETICHUS, IPSIMO
MPOMOPLIUOHANIbHBIE U o0OpatHO MPOIMOPLUOHANIbHBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMU; NPUBOAUTH MPUMeEPHI dTHX
3aBHUCHUMOCTEH W3 peaJpHOr0 MHpa, U3 JAPYruX Y4eOHBIX
IIPEIMETOB.

Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBIE 3aJadM
Ha  Ipo0M, TNPOLEHTHI, TNPAMYKW H  00paTHYIO
NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

AJredOpanyeckue
BBIPasKeHU S
(27 9)

bykBeHnHbIe BelpaxeHnus. [lepemennsie. /[onycTrnmsle 3Ha4€HUS
nepeMeHHbIX. QOPMYIIBL.

[TpeobpazoBanre OYKBEHHBIX BBIPAKEHHM, PaCKpbITHE CKOOOK
U TIPUBE/ICHUE MTOT00HBIX CIIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIbHBIM ITI0KA3aTEIEM.
MHOro4eHsl. Crnosxenue, BBIYUTAHUE, YMHOKEHHE

OBaanern HA 0azoBoM YPOBHeE anredpanveckon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMPHMEHSITh €€ B IIpolecce
OCBOEHHS yueOHOro MaTepHarna.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPDAKEHHMH IMPH 3aJaHHBIX
3HAYCHUSIX OYKB; BBITTOJHATH BEIYMCICHUS 110 (hOpMyIaMm.
BoInoHATH TpeoOpa3oBaHus LEIOTr0 BhIPAKEHHsSI B MHOTOWJICH




MHOTOWICHOB.  DOpMyJIbI  COKPAIIEHHOIO  YMHOKCHHS.
Pa3nosxeHne MHOrO4JI€HOB HA MHOYKHUTEIIH.

MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATH yMHOXXEHHE OJHOYJIEHa HAa MHOTOWIEH H
MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OPMYJbl KBaJpara
CyMMBI W KBaJpaTa pa3HOCTH C OINOPOH Ha CIPaBOYHYIO
UH(OPMALIHUIO.

OcyuiecTBJIATh PA3JI0KEHUE MHOIOYICHOB HA MHOMXHUTEIH
nyTéM BBIHECEHUS 32 CKOOKM OOIIEro MHOXKUTEJS, IPUMEHEHUS
GopMynBl  pa3sHOCTH  KBaJApaToB, (OPMYNI  COKPAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJISI PELICHMS
Pa3JIMUHBIX 3aaa4 M3 MaTCMaTUuKH, CMCKHBIX IMPEAMCTOB, U3
peanbHON PAKTHKH.

3HAKOMUTBCS € HCTOPHEl Pa3BUTHS MaTEMATUKU.

YpaBHenust
U HepaBeHCTBa
(20 v)

VYpaBHeHue, npaBuja npeoOpa3oBaHus YpaBHEHUS,
PaBHOCHUIIBHOCTh YPAaBHEHU.

JIluneliHoe ypaBHEHHE C OHOU MEpEMEHHON

MIEPEMEHHOM, PELICHUE JIMHEWHBIX YpaBHEHUH. Pemenue 3anaq
C TIOMOIIBIO YPaBHEHUN.

*JIuneliHOoe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €T0 rpapuK™.
Cucrema 1ByX JTUHEHHBIX YPaBHEHHUH C IBYMS IIEPEMEHHBIMHU.
Pemienne cucrem ypaBHEHUN CIOCOOOM TIOJCTAHOBKH U
CHOCOOOM CIIOKEHHUSL.

Pemiath IMHENHOE ypaBHEHUE C OJJHOM IEPEMEHHOM, MPUMeH SIS
NpaBuJIa Iepexoia OT UCXOIHOIO YPABHEHHUs K PAaBHOCHIBHOMY
eMy OoJsee npoctoro Buja. [IpoBepsTh, ABISAETCS JIM KOHKPETHOE
YHCIIO KOPHEM YPaBHEHMUS.

Hoa0upars mpumepnl MHap YUCEN, SBILAIOMIMXCS PELICHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTponTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOro
YpaBHEHUS C JIByMS INEPEMEHHBIMH (TpU HEOOXOIUMOCTU C
UCIOJIb30BAHUEM CMBICIIOBOI OMOpPHI); MONB3YACH TpaduKoM,
NPUBOAUTH NPUMeEPHI PELIECHUs YPAaBHEHUS.

Haxonuth pemeHme CUCTEMBI IBYX JIMHEWHBIX YpaBHEHHUU C
JIBYMsI IEPEMEHHBIMU C OTIOPOM Ha aJIrOPUTM YUE€OHBIX JEHCTBHIA.
CocTaBasiTh M pelIaTh YPAaBHEHHUE WIM CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IIOJYy4YEHHBIH pe3yibTaT C OIOpOM Ha
BOITPOCHBIN IIJIaH.

Koopaunarsl
U rpaQuKH.
DyHKIUH

Koopaunara Touku Ha mnpsMoi. YHMCIOBBIE NPOMEXKYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMOMN
IIpssMoyrosibHas cucTeMa KOOPAMHAT Ha IUIOCKOCTU. [IpumMepsl

H3o0paxatb Ha KOOpJAMHATHON pSAMOi TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI; 3alIUCHIBATH UX Ha alreOpanyeckoM si3bIKE.




(24 1)

rpaduKoB, 331aHHBIX (hopMynaMu. UTeHne rpadukoB peaabHbIX
3aBUCUMOCTEM.

[Tonstue Qynxuuu. I'padux Qynkmun. CBoiicTBa (yHKIHIA.
Jluneiinas  ¢ynkums. Iloctpoenue rpaduka JTUHEHHOMN

dynkuu. I'paduk Gynkuum y = kKX + b,

OTtMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJIMHATaM; CTPOUTHh TI'padUKHA HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OopMyllaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1abopaTOpUid.

[pumensTh, M3y4YaTh NPEHMYIECTBA, MHTEPNPETHPOBATH
rpaduUUecKuil Croco0 MpecTaBlIeHIs U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOH HH(OpMAIHH.

OcBauBaTth Ha 0230BOM YpOBHE NMOHATHE (DYHKIINH, OBJIAAEBATH
(YHKINOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3naBarhp juHeiHy0 QyHknuio Y = kx + b, omucwiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(pu HEOOXOUMOCTH C OMOPOM HA AJTOPUTM MPABHIIA).
Crpoursb rpaduku JuHeHON QyHKIMHU, QyHKIHU Y = KX + b
Hcnoab3oBaTh HuppoBbIE pecypesl Ui IOCTPOEHUS IpauKOB
(GYHKIUHI U U3y4EeHUsI UX CBOWCTB.

[TpuBOAMUTE TPUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B PEajbHBIX
nporeccax v SIBICHUSX.

IloBTOpEHME
H 00001IIeHNEe
(6 9)

[ToBTOpEeHHE OCHOBHBIX MOHSATUH M METOJOB Kypca 7 Kiacca,
000011IeHEe 3HAHU.

BbiOnpars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCICHUM,  MpeoOpa3oBaHUN  BBIPAXKEHWH,  pELICHUS
YpaBHEHHH PU HEOOXOIMMOCTH € HANPaBIIIONIEH TOMOIIBIO.
OcyuiecTBASTh CAMOKOHTPOJb BBINOJHAEMBIX JICUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

PemaTes nmpocreiimme 3a1a4u U3 peajabHON KU3HU, MPUMEHATH
MaTeMaTHYeCKHe 3HaHWs U1 DPEIICHUS 3a7ad U3 APYrux
IIPEAMETOB.

Pemiats mnpocrteiiline TeKCTOBbIe 3a1a4d, CPABHUBATD,
BBIOHPATH CIOCO0BI PELICHK 3a1a4U.

8 kiacc (e menee 102 u)




Ha3zpanue
pasnesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

Yuciaau
BBIYHCJICHHS.
KBaaparusie
KOPHH

(154)

KBanparsblii kopeHb u3 uncina. *Ilonstue 06 nppalmoHaIbHOM
yucie. JlecaTuuHble TpUOINKEHNs UPPALUOHATIBHBIX YHCEIL.
JeiictButenpHble yncia. CpaBHEHUE JEHCTBUTENIBHBIX YUCENT™.
Apudmerndeckuii KBaapaTHBINH KOPECHb.

VpaBHeHue Buja X2 = a.

CaolicTBa apupMeTHIeCKuX KBaJIpaTHbIX KOPHEH.
[IpeoOpazoBaHne  4YMCIOBBIX  BBIPAKEHUH,  COJEPIKALIUX
KBaJIpaTHbIEC KOPHHU.

@opmMyaHpoBaThH onpeeaeHHe KBaJIpaTHOTO KOPHs U3 4HCIa,
apu(METUYECKOr0 KBaJPATHOTO KOPHS NPU HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOM.

IIpumeHsiTH OlEpalMIO HU3BJICYECHHsS KBAaJpPAaTHOIO KOPHA W3
quCIla, HCMOJb3YS IIPU HEO0XOUMOCTU KAJIbKYJISTOP.
OuenuBaTrh KB3JpaTHbIE KOPHHU LEJIBIMH YUCIAMH U
JACCATUYHBIMU IlpO6$IMI/I.

CpaBHuBaTL M YNOPSAOYMBATHL  PAllMOHAJIBHBIE U
HppaluOHAJIbHBIC YHCJIa, 3allMCAHHBIC C ITOMOIIBIO KBAaAPATHBIX
KOpHEH npy He0OXOAMMOCTHU C HAIIPABJISAIOIIEH TOMOLIBIO.

UccnenoBary ypaBHEHHE X2 = d, HaxOoJWThb TOYHBIE U
npuOmKEéHHBIC KOpHU Tipu & > 0.

HccnenoBarh, cBoiicTBAa KBAaJPpAaTHBIX KOPHEH, MPOBOJISA
YHUCJIOBBIE DKCIIEPUMEHTBI C HCIIOIb30BAHUEM KaJIbKYJIATOpA
(KOoMTIBIOTEPA).

IlpuMendaTs CcBOMCTBA apH(MeTHYECKHX KOpHEH 1/
npeodpa3oBaHusi BbIPAKEHUI.

BbinosHATL mpocreiimme npeo0pa3’oBaHUs  BBIPAXKEHHUU,
COZIepXKaIIMX KBaJgpaTHbIE KOpPHU. BbIpakaTe IepeMeHHbIE U3
reoMeTpHUecKuX M (pu3ndeckux (GopMys npu HEOOXOJUMOCTH C
OIOPOI Ha MPABHUJIO.

BoruuciasaTs 3HAYEHUS BBIPAKECHUN, COACPKALIUX KBAIpaTHBIC
KOPHH, UCIIOJIB3YS IPU HEOOXOUMOCTH KaJIbKYJIATOP.
HUcnoab3oBath B XOA€ pelleHUs 3a7ad dJIEMEHTapHbIC
MIPEJICTABICHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HaKOMUTbBCA C UICTOPUEH pa3BUTHS MATeMATHKH.

Yuciaa n

Cremnens ¢ OCJIBIM ITIOKAa3aTCIICM. CTaH,Z[apTHa}I 3alluCh YHCJia.

®opMyJIMPOBaTH ONpefeIeHHe CTEIIEHN C LIEIBIM I10Ka3aTeIeM




BBIYHCJICHHUS.
Crenenn

¢ IEeJBIM
nokasarejiemM
(74)

Pasmepsl 00BEKTOB OKpYysKaroUmiero Mupa (OT 3JIEMEHTApPHBIX
YacTUI] 0 KOCMUYECKUX OOBEKTOB), JUIUTEIBHOCTD IPOLIECCOB
B OKPY’KaloIlleM MUDE.

CBoIiCcTBa CTENEHU C LEJIBIM [TOKA3aTeIeM.

(mpu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpencraBasaTh 3anuch OOIBIINX U MAJIBIX YHUCEN B CTAHIAPTHOM
Bujge. CpaBHHBATH 4YHCIa M BEJIMYMHBI, 3alUCaHHbIE C
KCIOJIb30BaHueM crerneHu 10.

Hcnoab3oBaTh 3amMch 4YHCEI B CTAHAAPTHOM BHAE JIA
BBIPQXEHHUS pa3MepoB OOBEKTOB, IJIUTEIBHOCTH IPOLIECCOB B
OKPY’KaIOIIeM MUDE.

@®opMyIHPOBATH, 3AMUCHLIBATHL B CUMBOJIMYECKOH (hopme U
WLIIOCTPUPOBATH NMPUMEPAMH CBOICTBA CTENEHU C IIEJIBIM
nokasareineMm (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3YaJIbHOW OTIOPHI).

IIpumeHsiTh  cBoOiicTBA CTENEHU Mg IpeoOpazoBaHUs
BBIPOKEHHM, COJIEpKAIIUX CTENEHU C IIeJIBIM TOKa3aTeleM C
UCIIOJIb30BaHUEM  CIIpaBOYHOW uHpopManuu. BbIMOJHATH
JAeHCTBHS C YHCIaMH, 3alMCAHHBIMU B CTAaHJIAPTHOM BHJIEC
(YMHOXXEHUE, JICIICHUE, BO3BE/ICHUE B CTCTICHB ).

Auredpanyeckue
BBbIpa/KeHUS.
KBaaparubii
TPEéXwiIeH

(S4)

KBagparHbiii TpéxwieH. Pa3nokeHue KBagpaTHOroO TpEXuieHa
Ha MHOXHTEIIH.

Pacno3naBarb  KBaJpaTHbIA  TPEXWIEH, YCTAHABIMBATh
BO3MO>XHOCTB €T0 Pa3JIOKEHUS Ha MHOXKHUTEIH.

PacknagbiBaTh Ha MHOMXKHUTENM KBaJApPaTHBIA TPEXWIEH C
HEOTPULIATENIbHBIM JUCKPUMHUHAHTOM TP HEOOXOJIUMOCTH C
OIOPOM Ha AIITOPUTM IIpaBUJIA.

Auaredpanyeckue
BbIPasKeHM .
Auare0dpanveckas
ApooL

(1549)

Anrebpanueckas ApoOb. JlonmycTUMble 3HaYeHUs IEPEMEHHBIX,
BXOJIALINX B aireOpandeckue BbipaxkeHusi. OCHOBHOE CBOMCTBO
anreOpanyeckoit 1poou. CokpaieHue Apooeil.

CrnoxeHue, BbIUHTaHUE, YMHOXEHHE U JieJIeHne
anreOpanyeckux ApoGeil. I[IpeoOpa3zoBaHue BbIpakeHU,
coJiepXaniux aaredpandeckue apoowu.

3anuceIBaTh anreOpanueckue BeipaxkeHus. Haxoaurb o0nacts
OTpeIeTICHUs PAIMOHAIIBHOTO BBIPAKECHUSI.

BbInogHATL YKCIOBBIE MOJCTAHOBKU U BBIYHCJISATH 3HAUCHUE
JpoOH, B TOM YHCIIE C TTOMOIIBIO0 KATBKYJISITOPA.
®opmMyanpoBaTh OCHOBHOE CBOMCTBO airedpanyueckoi ApoOu u
NPUMEHSTH €ro JJIs IpeodpazoBaHus ApoOeH.

BoInoJHATL JedcTBUsSE ¢ anreOpandyeckKuMu JApoOsSMHU TpU
HEOOXOAMMOCTH C HampaBsIomed momMoripio. [IpumMeHsaTsh
npeoOpa3oBaHus BBHIPAXKEHUN JUIS pelleHus 3a/1ad. BeIpamkaTth
nepeMeHHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OMHCHIBAIOIIUX OBITOBBIE CUTYallMH) MPU HEOOXOAUMOCTH C




HaIIpaBJIAOIIEH TOMOILBIO.

YpaBHeHust

U HepaBeHCTBA.
KBaaparubie
YPaBHEHUS

(15 9)

KBagpatHoe ypaBHeHue. HemosHoe KBagpaTHOE ypaBHECHHE.
®dopmyna KOpHEH KBagpaTHOTO ypaBHeHus. *Teopema Buera™.
Pelienue ypaBHeHuUM, CBOASIIMXCA K KBaapaTHbIM. [Ipocreiiiime
JIpOOHO-pallOHATIbHBIE YPABHEHUSI.

Pemenne TEKCTOBBIX 3agad € TIOMONIBIO  KBAAPATHBIX
YpaBHEHUM.

Pacno3naBaTh KBaJpaTHbIC yPaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJApaTHOIO YypaBHEHUS;
peliaTh KBaJpaTHbIEe YPaBHEHHs] — IIOJHBIE U HENOJHbIE (C
UCTIOJIb30BAaHUEM CIIPABOYHON MHPOPMALINN).

IIpoBoauTs  mpocTeiliMe  HMCCJAEJOBAHMA  KBAJpPaTHBIX
YpaBHEHUM.

Pemiath ypaBHeHuUsi, CBOASIINECS K KBAaAPAaTHBIM, C IIOMOLIBIO
npeoOpa30BaHM U 3aMEHOM MEPEMEHHON C ONIOPOI Ha AITOPUTM
npaBuja.

Habnronate M aHaJIM3MpoOBATh CBSI3b MEXKAY KOPHAMHU U
Kod(duIMeHTaMH KBaJAPaTHOTO YPABHEHHUS.

*TIpuMeHsTh TEOpeMY Buera JUIs peLieHus
3a/1a4 (C UCIOIB30BaHUEM O0Opa3ia)™.

Pemats TekcTOBBIE 3aaylM  aIreOpandeckuM CIOCOOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHUPOBKU YCIOBUS 33Jaud K
ayireOpanveckod MOJENIu MyTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXO/JMMOCTH €  HaNpaBisAIOIIEed  [MOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aareOpsbl.

YpaBHeHus

U HEpaBeHCTBA.
Cucrembl
yYpaBHeHH

(13 v)

JluneitHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELLICHUS] YPAaBHEHUH B LIEIIBIX YHUCIIAX.

Pemienne cucreM AByX JIMHEMHBIX YpPaBHEHHHW C JIBYMs
nepeMeHHbIMH. [IpuMmepbl pelieHns CUCTEM HEIMHEWHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH.

*T'papuueckas  UHTEpHpeTalnus  ypaBHEHUS C  JBYMs
MEPEMEHHBIMH U CUCTEM YPABHEHMH C ABYMS NIEPEMEHHBIMU .
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHUH.

Pacnio3zHaBaTh JUHEIHBIE YPaBHEHUS C IBYMS IEPEMEHHBIMH.
Crpouth rpaduku JMHEHHBIX YpaBHEHWH, B TOM 4HCIe
ucnoab3ysi uudposbie pecypcsbl (Ipy HEOOXOAUMOCTH C
OIIOPOil Ha arOPUTM Y4eOHBIX JeHCTBUIA).

PazanuaThs napajuiebHbIE U NEPECEKAIOIINECS MPSMBIE 110 UX
YPaBHEHUSIM.

Pemiath cuCTeMBbl JBYX JIMHEHHBIX YpaBHEHHH ¢ JByMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematp npocTeiime CUuCTEMbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH C HarlpaBJIsIOLIeH
MTOMOUIBIO.

*TIpuBoauth rpaguyeckyl0 HMHTEPNPEeTAlMI0  PEIICHUS




YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUH C IBYMs
nepeMeHHbIMU. *
PemaTthb TeKCTOBBIE 3a1a4l AITEOPAMYECKUM CITIOCOOOM.

YpaBHenust YuciioBble HEPABEHCTBA U UX CBOMCTBA. dopmyMpoBaTh cBoiicTBa YHUCIIOBBIX HEPaBEHCTB,

U HepaBeHCTBaA. HepaBeHcTBO ¢ 01HOM NepeMEHHON. JIMHElHbIE HEPaBEHCTBA C | WIUIIOCTPUPOBATh UX Ha KOOPIAUHATHOU IIPSIMOIA.

HepaBencTBa OJIHOM IMepeMeHHOM W ux pemeHue. Cucremsl JMHEWHbIX | [IpUMEHSATH CBOCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a/1a4.

(12 v) HEPABEHCTB C OJJHOM MIEPEMEHHOM U UX PELICHUE. Pemiath, JMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,

N300paxeHue pemeHus JIMHEHHOr0 HEPABEHCTBA U X CHCTEM | M300pakaTh pellieHue HepaBeHCTBA Ha YMCIIOBOM MPSMOIA.
Ha 4YMCIIOBOM IIPSIMOM. Pemiath cUCTEMbI JIMHEHHBIX HEPABEHCTB, U300pakaTh pellIeHue

CHUCTEMbI HEPaBEHCTB Ha YHCIOBOM NMPSIMOM MpU HEOOXOIMMOCTH
C BU3YaJIbHOM OIOPOM.

DOyHKUHUH. [Tonstue ¢yukuu. OOnacth ompeneneHuss U MHOXecTBO | Mcmosb3oBaTh  (QYHKIUMOHATBHYIO  TEPMHHOJOTHI) M

OcHoOBHBIE 3HaueHu# QyHkun. CriocoOsl 3a1anus QyHKITUH. CUMBOJIHMKY.

MOHATHS I'paduk ¢ynkuuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha|BbIYHCAATH 3HAYeHHs (QYHKIUH, 3a7aHHBIX (hopMylaMu (IIpH

(S v) rpaduke. HEOOXOJUMOCTH HCIOJB30BaTh KaJbKYyJSATOp); COCTABJIATH
TA0IUIbI 3HAYEHHI (YHKITUH.
CTtpouthb no Toukam rpagpuku QyHKINH.
OnuceiBaTh cBONMcTBa (QYHKIIMH Ha OCHOBE €€ rpaduyecKoro
NpEJCTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaBIsOLIEH
MIOMOLUIBIO.
Hcnonb3oBath  QYHKIMOHAIBHYIO  TEPMHUHOJIOTHIO  H
CHMBOJIHKY.
HccaenoBarh npuMepbl TrpaduKoB, OTPAKAIOIIMX peaTbHBIC
npoueccsl U sAsieHus. [lpuBoauTh NpHMepbI IIPOLIECCOB H
SIBJIEHU C 38JJaHHBIMH CBONCTBAMU.
Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI [UIS IOCTPOCHHUS
rpadukoB QyHKIMI 1 U3yUYEeHHS KX CBOWCTB

DOYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢ynkuuid. IIpumepsl | Haxoguth ¢ momoubio rpaduka QyHKINY 3HAUEHUE OJTHOM U3

YucsoBbie rpadukoB QyHKIIHIA, OTPAKAIOIIUX PEATbHBIE MPOIIECCHI. paccMaTpUBaEMbIX BEJIMYUH 110 3HAYEHUIO IPYTOM.

byHkumnn DyHKINH, OIMCHIBAIOIINE PSMYIO u oOpaTHyl0 | B HeclnoXHBIX ciydasx BbIpazKkaTh (POPMYJIOH 3aBHCHMOCTH

99 MPOMOPILMOHANILHBIE 3aBUCHIMOCTH, UX Tpaduku. ['unepbona. |MexTy BETUIMHAMU.




I'padux GyHKINHN Y
dyakuuny = X2,y

X2

pellleHne ypaBHEHUHN U CUCTEM YpaBHEHH. ™

k
X3y = Vx Y =~ *rpauueckoe

OnuchiBaTh XapakTep W3MEHEHMsS OJHOM BEIWYMHBI B
3aBHCHUMOCTH OT U3MEHEHUS IPYron

Pacno3HaBarh BuIbl u3ydaemblx (yHknmidi. Iloka3biBaTh
CXeMaTH4YeCKH TII0JIO)KEHHWE Ha KOOPAMHATHOM IIJIOCKOCTH
rpaduKoB GyHKImit BHJIA: y = X2 y = x5,
y =V =T

Hcnoab3oBath PyHKIHOHAJBHO-TPa(pHYECKUE
npeAcTABJEHHS IS PEIICHUS U UCCIIEI0OBAaHUS YPABHEHUH U
CHUCTEM YpaBHEHUM.

[Ipumensite MppoBBIE pecypehbl Uil NOCTPOEHUs I'padUKOB

GyHKIMIA.

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEHHE OCHOBHBIX MOHATHH W METOJOB KypcoB 7 U 8
KJIacCOB, 0000IIEeHE 3HAHUH.

IIpumeHsITH €HOCOOBI CPaBHEHUS 4YMCEJ, BBIUYUCIICHHH,
peoOpa3oBaHuil BbIPAXKEHUM, peIlIEHUs] ypaBHEHUH.
OcyumecTBIAATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY pe3y/ibTaTa BBIYUCICHUN, MPEOOpa3OBAHMUIA,
MOCTPOCHUH.

Pemiate 3agayd W3 peaJibHOM  KHU3HHM, NPUMEHATH
MaTeMaTU4YeCcKUe 3HaHUA Ui peleHus 3ajad U3  Apyrux
IIPEAMETOB.

Pemiath TekcTOBBIE 32/1a4M, CPABHUBATH, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kjacc (ae meHee 102 )

Ha3Banmue
pasnena (Tembl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHbIE BU/IbI 1eITEJIbHOCTH 00y4A0IIMXCH

4acoB)
Yucna u ParnmonaneHbIie uncia, *uppanoHabHBIC YMCIa, KOHEYHBIC U | Pa3BUBaTh MNpeacTaBjJeHUsl O YHCIaX: OT MHOXECTBa
BbIYHCJICHHS. OeCKOHEUHBIE JECSITUIHBIE Ipoowu. MHOK€eCTBO | HATypaJIbHBIX YHCEIl 10 MHOXKECTBA JICHCTBUTEIBHBIX YUCEIL.




JeiicTBUTEIbHBIE
qucaa
O w

JIEHCTBUTENILHBIX  YHCEN;, JEUCTBUTEIBHBIE YHCIA  Kak
OCCKOHEUHBIC JeCATHYHBIC JpoOu. B3auMHO oOJHO3HAYHOE
COOTBETCTBUE MEXK]ly MHOKECTBOM JICMCTBUTEIBHBIX YHUCEN U
MHOKECTBOM TOUYEK KOOPAMHATHOM MPSMOH.

CpaBHeHUE  JCUCTBUTENBHBIX  YHCEN, apuUPMETHUYECKUE
JIIEUCTBUSA C NEHCTBUTENLHBIMY YUCIAMH. ™

[TpubmmkEHHOE 3HAUCHUE BEIMIMHBI, TOYHOCTh MPUOITNKCHHSL.
Okpyrnenne uwmcen. [Ipukuaka #  OLIEGHKAa pPE3yJIbTaTOB
BBIUKCIICHHI.

O3HaKOMUTBCA c BO3MOKHOCTBIO MPEACTABIICHUS
JIEHCTBUTEIILHOTO YHCJIa KaK OSCKOHEYHOM JECATUYHON IpoOH,
NPUMEHSATHh JICCATUYHbIE TNPHUOIMKEHUS PAlMOHAIBHBIX |
HMppalyoOHaJbHbIX YUCE.

*3anucbIiBaTh, CPaBHMBAThH " YHOpPSi10YMBATh
JIIeHCTBUTENIbHEIE YHCIa™,

BbInoaHATL, codeTas YCTHbIE W IHCbMEHHBIE ITPUEMBI,
apudmernyeckue JIeiicTBUS C PALMOHAIBHBIMU YHCIIAMU;
HAXOJAUTh 3HAUYCHHUS CTEICHEM C IeJbIMH MOKa3aTeIIsIMH H
KOPHEH; BRIYUCJIATH 3HAUCHUS YUCIOBBIX BBIPAKCHUH.
[onyyuts mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHuCces B MPAKTUYECKOU IeSITEIbHOCTH YeI0BEKa.
AHaJIM3UPOBATHL M [1eJaTh BBIBOABLI (IOCJIE€ COBMECTHOIO
aHAJIM3a) O TOYHOCTH MPHUOIMKCHUS JIEHCTBUTEIBHOIO YHCIIA
P PEILICHUH 3a/1a4.

OxkpyriasiTh ICUCTBUTEIBbHBIE YNCIA, BBINOJHATH NMPUKHUAKY
pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUH  YHUCIIOBBIX
BBIPKEHUM.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

YpaBHeHust

U HepaBeHCTBA.
YpaBHeHust

¢ OIHOM
nepeMeHHOn
(14 v)

JIuneitHoe ypaBHeHHe. PemieHne ypaBHEHUMN, CBOISIIMXCS K
JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASIMIMXCS
K KBaJIpaTHbIM. BUKBaipaTHbIEC ypaBHEHHUSI.

*TIpumepsl pelieHUs ypaBHEHMH TpeTbed M ueTBEPTOU
CTerneHen pa3noKeHHeM Ha MHOKUTETH. ™

Permenne npoO6HO-pallMOHATBLHBIX YpaBHEHUH.

Pemenne TeKCTOBBIX 3a71a4 anreOpandeckKuM METOIOM.

OcBauBaTh, 3alOMHHATL M MNPUMEHATH Trpaduyeckue
METO/Ibl TIPH PEIICHUH ypaBHEHWH, HEPAaBEHCTB M MX CHUCTEM
(mpy  HEOOXOOUMOCTH C ONOPOH Ha aJIropuT™M Y4eOHBIX
JEeNCTBUI).

Pacno3naBath 11eJ1bI€ U IPOOHBIC YPAaBHEHHUS.

Pemiats JMHeliHble W KBajJpaTHble YPaBHEHHs, YPaBHEHUS,
CBOJMIIMECS K HHUM, MpocCTellne JpoOHO-palliOHATIbHbBIE
YpaBHEHWS.

IpenaaraTs BO3MOXHBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0Cy:KIaTh HX M pelarb TEKCTOBBIC 3a/a4d Pa3HBIMU
croco6ami.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS MaTEMATUKU

YpaBHeHust

JluHeliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU U €r0 TpaduK.

OcBauBartb u NPpUMECHATDH HpI/IéMBI pemiceHusd CUCTEMbI ABYX




U HEpaBeHCTBA.
Cucrembl
yYPaBHEHUI

(14 4)

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU U
e pemenue. PemeHue cucreM ABYX YpaBHEHUH, OJHO W3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH CTEIIEHHU.
['padmyeckass uHTEpHpeTAlUsl CHUCTEMbl YPaBHEHHH C JBYMS
IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocoOom.

JIMHEUHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHU, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBIISCTCS JIMHEHHBIM
(o BU3yaJIbHOM omope).

Hcnonb3oBaTh (QYHKIIMOHATBHO-TPAQUUYECKUE TMPEICTABICHUS
JUISL pelieHHs] ¥ MCCJIe/IOBAHMS YPABHEHUN U CUCTEM.
AHAJIM3HPOBATH TEKCTHI 3224, pellaTh UX aIredpandecKuM
CHOCOOOM: MEPeXOAUTh OT CIOBECHOH (HhOPMYITHPOBKU YCIOBHS
3a71a4M K anreOpandecKoil MOAEIH MyTEM COCTABIICHUS CHCTEMBI
YPaBHEHUI; pemIaTh COCTaBJICHHYI0 CHCTEMY YpPaBHCHHUI;
HHTEPNPETHPOBATH PE3YIIbTaT.

3HAKOMHUTBCS ¢ UCTOPHEH PA3BUTUS MAaTEMaTHKU

YpaBHeHust

U HepaBeHCTBA.
HepagencrBa
(16 u)

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

JInHeiHbIe HEPaBEHCTBA C OAHON NEPEMEHHOM M UX PEILLICHHE.
Cucrtembl TUHEHHBIX HEPABEHCTB C OJAHOW MEPEMEHHOM U HUX
pelenue.

KBaapaTHble HEPABEHCTBA U UX PELLIEHUE.

I'paduueckass  uHTEpHpeTanMss  HEPABEHCTB M CHUCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

Yurarb, 3anMchbiBaTh, INOHHMAaThb, HHTEPIPETHPOBATH
HEpPaBEHCTBA; UCIIOJIb30BATH CUMBOJIMKY U TEPMUHOJIOTHIO.
BoinosnsaTh 1peoOpa3oBaHusl HEPABEHCTB, MCMOJIb30BATh IS
1peoOpa3oBaHus CBONCTBA YMCIOBBIX HEPABEHCTB.
Pacno3zHaBaTh JUHEIHbBIE U KBaJPaTHbIC HEPABEHCTBA.

Pematrh,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMbBlI  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJpPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAATh IIOJIYYCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YHCIOBOM TPAMOHM, 3amMChIBATH PEHICHHE C IOMOUIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPABEHCTBA, MCMOJIb3Ys TIpaduyecKkue
IIPEJICTaBIICHHUS.

OcBanBaThb W TPUMEHATHL HEPABEHCTBA IIPpU PEIICHUU
pa3IMYHBIX 33[a4, B TOM YHMCJIE IPAKTUKO-OPHUEHTUPOBAHHBIX.

DOyHKIUHT
(16 9)

KBanpatuunas gynkuus, e€ rpaduk u coiictBa. [lapabona,
KOOPJIMHATHI BEpIIMHBI MapaboIIbl, 0Cb CAMMETPHH MapadoIIbl.
Crenennble GyHKIMY C HATYpaIbHBIMU IMOKa3aTeNs MU 2 U 3, UX
rpaduKu 1 CBOMCTBA.

Ipaduxu Gynkumii:y = kx,y = kx + b,,y = ax?,y = ad,y

Pacno3naBarTh BHIBI H3y4aeMbIX (YHKIUi; HILIIOCTPHPOBATH
CXeMAaTHYeCKH, 00BSCHATh PACIOJIOKEHUE Ha KOOPIHMHATHOM
I0CKOCTH rpadukoB GyHKIwmid Buga: Y = kx,y = kx + b,,y =
ax?, y = ax,
_ _k .
Y = /X, ¥ = — B 3aBUCHMOCTH OT 3Ha4eHU# KO3()PHUIMEHTOB;
X




1
=
<

1

RI=

OIIMCBIBATh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYO QYHKIHIO 110 GopMyJe.
I[puBoauTh mNpUMepPbl KBAJIPATHUYHBIX 3aBUCUMOCTEH U3
peanbHOW )KNU3HU, (QUIUKH, TEOMETPHUH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH TpaduKa KBaJIpaTUIHOM
Gyakiuu Yy = ax> + bx + ¢ (Ipm  HEOOXOAMMOCTH ¢
HAIPAaBJIAIOIIEH TOMOIIBIO).

CtpouTh 1 1300pakaTh cXeMaTH4eCKH rpadMKN KBaPaTHUHBIX
(yHKumii, 3aaHHBIX GopMynaMu Bugay = axZ, y = ax? + q, Y
=a(x +p) y=ax’ + bx + Cc (mpu HEOOXOAUMOCTH C
BU3YaJbHOU OMOPOIA).

AHAJTU3NPOBATH H IPUMEHSATH CBOICTBA N3YUEHHBIX (YHKLUH
JUIA WX TOCTPOEHHS, B TOM YHCJIE C IMOMOIIBIO HU(POBBIX

pPeCypCOB.

YucjioBble
MOCJIeA0BATEIBHOC
TH

(15 9)

ITonsiTHE YMCIIOBOM ITOCIIEIOBATEIBHOCTH.

3amaHue MOCIeq0BaTeNIbHOCTH PEKYpPpeHTHOU GdopMynoil u
dbopmyI0ii N-TO YJIeHa.

ApudmeTrndeckas U reoMmeTpuueckas nporpeccun. Dopmynsl n-
ro wieHa apu(pMeTHyecKoil M TeoMeTpHUYECKOM Mporpeccui,
CYMMBI IIEPBBIX N YICHOB.

*N300pakeHne WICHOB apu(PMETHUYECKON W TeOMETPHUECKOM
MIPOrpeccuil TOUKaMH Ha KOOPAUHATHOM MIIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIIMATIBHBIA POCT.

Crno>xHbI€ MPOLIEHTHL. *

OcBauBath n NPpUMEHATb WHJCKCHBIC 0603Ha‘~I€HI/I$I, CTPOMTH
pe4eBbi€ BbICKA3bIBAHUA C HCIIOJIb30OBAHHUEM TCPMHUHOJIOTUU,
CBSI3aHHOM C MOHITHUEM II0CJIEI0BATCILHOCTH.

AHaJ'lI/I3I/IpOBaTI> CI)OpMYJ'Iy N-ro 4jieHa NOoCJIeJ0BATCIbHOCTHU NN

PEKYPPEHTHYIO bopmyy U BBIYHCJISATH YJICHBI
MOCJIEA0BATEIBHOCTEH, 3aJaHHBIX  JTHUMH bopmynamu.
YcranaBiauBathb 3aKOHOMEPHOCTH B MMOCTPOCHUU

IIOCJIEZI0BATENbHOCTH, €CIU BBINMCAHBI TIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBath  apuMETHUYECKYIO M T'€OMETPHUYECKYIO
IIPOTrPECCUU NIPU Pa3HBIX COCO0AX 3aJaHMs.

Pemars 3amaun ¢ wucnonab3oBaHMeM (opMyn N-ro uieHa
apudmeTnyeckoil M TEeOMETpPUYECKON Mporpeccuii, CyMMBbI
MEPBBIX N YWIECHOB C OMOPOH Ha CIPaBOYHYIO HHPOPMALIHIO.
*W300paxkaTh WICHBl IIOCIENI0BAaTENIbHOCTH TOYKaMU Ha
KOOPJIMHATHOH MJIOCKOCTU™.

PaccmaTpuBaTh NnpuMepbl IPOLECCOB M SIBJIEHUH U3 pealbHON
KHU3HU, WUIIOCTPUPYIOLIME HM3MEHEHHE B apU(PMETHYECKOH
MIPOrPEeCCUd, B TEOMETPUYECKOW Mporpeccuu; *u3o0pakaTh




COOTBETCTBYIOIINE 3aBUCUMOCTHU TpapuuecKu™.

Pemiate mpocreiimme 3aja4u, CBS3aHHbIE C YHCIOBBIMH
HOCJICAOBATEIBHOCTSIMYA, B TOM YHCJIE 33Ja4d W3 peabHOM
KM3HM € WCIONB30BaHMEM  LUQPPOBBIX  TEXHOJIOTHH
(97EKTPOHHBIX TaONUI, TPahUIECKOTO KAIBKYIATOpA U T.IL.).
*PemiaThb 33J1a41 Ha CJIO0XKHbIE IPOLIEHTHI, B TOM YHCJIE 33Ja4H U3
peasibHOM MPAKTUKHU (C UCIIOIb30BAaHUEM KaJIbKYJISTOpaA).™
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTUS MATEMaTHKH.

[MoBTOpEHME,
00001meHMeE,
cHCTeMATH3aIus
3HAHHH

(18 u)

UYucna u BbIYMCIeHHs (3aIUCh, CpaBHEHHUE, JEHCTBUS C
JIEMCTBUTEIIbHBIMU YUCJIAMH, YMCIOBas MpsAMasi; IMPOLICHTHI,
OTHOLIECHHUSI, IPOIOPLIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLIEHKA;
pelleHne TeKCTOBBIX 33/1a4 apu(METHIECKUM CIIOCOO0M).

Auredpanyeckue BbIpaKeHUsI (mpeoOpazoBaHue
anreOpandecKrX BBIPAKEHHUH, JOMYCTUMBIC 3HAYSHHUS).
@OyHknuu (IOCTPOEHHE, CBOMCTBAa H3YYEHHBIX (DYHKIMH;
rpaduyueckoe penieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTb TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
Omepalry HaJl MHOXKECTBAMH; HCIOJIb30BaTh Tpaduueckoe
MPECTABICHUE MHOKECTB ISl ONIUCAHUS PEAIbHBIX ITPOLECCOB U
SBIICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.
AKTyaJIM3MpoOBaTh TEPMHUHOJIOTHI0O U OCHOBHbIE JeHCTBUS,
CBSI3aHHbIE C YHCJIAMH. HATYpPaJlbHOE YHUCIO, NPOCTOEC U
COCTAaBHOE YMCIIA, JECJIUMOCTh HATypPaJbHBIX YHCEN, MPU3HAKU
JEIUMOCTH, 1LIEJI0€ YHUCIIO0, MOAYJIbh 4YHCIa, OOBIKHOBEHHAs U
JECATUYHAS APOOH, CTAaHIAPTHBIA BUJ YUCIIA, apuPMETHUSCKUN
KBaJIpaTHbI KOPEHb.

BbInoJHATH 1eldCTBYUS, CPABHUBATH U YIIOPAA0YMBATH YUCIIA,
MPEJACTAaBISITh YUCIAa HAa KOOPAMHATHOM IIPSMOW, OKPYIJIATH
YlUCa; BBINOJHATH TPUKHAKY M OLEHKY pe3yibTara
BBIUMCIICHHUH.

PemaTh TekcToBBIE 32424 apU(PMETUUECKAM CITOCOOOM.
Pemars npakTuyeckue 3axaqu, CoAaepKallue MpoLeHThl, JOJIH,

YacTH, BBIpAXKAIOLIUME 3aBUCUMOCTU: CKOPOCTb — BpeMsS —
paccTosHue, IIeHa — KOJIMYECTBO — CTOMMOCTb, O00BEM
paboThl — BpeMsi — MPOU3BOAUTEIHLHOCTh TPYAA.

Pa3ouparh peanbHble KU3HEHHbIE CUTyallud, GOpMYJIMPOBATH
X Ha A3BIKE MaTEMAaTHUKH, HAXOAUTb peIHeHI/Ie, HpI/IMeHSISI
MaTeMaTUYECKUN anmnapar, HHTEePIPEeTHPOBATH PE3YyIbTaT
OnepupoBaTh NOHATHAMM: CTCIIEHb C IENBIM ITOKa3aTeleM,
apudmeTnyeckuit KBaJIpaTHBII KOPEHb, MHOTI'OYJIEH,
anredpandeckast ApoOb, TOKIECTBO.




BbINOJHATL OCHOBHBIEC AefCTBHMS: BBIIOIHATH PACUETHI I10
¢dopmynaM, npeoOpa3oBbIBATH IElble, APOOHO-PALMOHAIbHBIC
BBIPQXEHUSI U BBIPAXEHUS C KOPHSMHM, pEa30BbIBATh
pas3ioKEHUEe MHOTOYJIeHa Ha MHOXHTEIM, B TOM 4YHCIE C
UCMOJIb30BaHUEM (OpPMyN pasHOCTH KBagpaTOB U KBajpaTa
CYMMBI U pa3HOCTH (C ONOPOH Ha CHPaBOYHYIO MH(OpMAIUIO);
HAXOJUTh JONYCTUMBIC 3HAUEHHUS IMEPEMEHHBIX IS JPOOHO-
palMOHAIBHBIX BBIPAKEHHM, KOPHEH.

MopaeaupoBaTh C MOMOIIBIO (OPMYNT pealbHbIE MPOLECCHl H
SIBJICHUS.

OnepupoBath noHATHAMU: QYHKIHS, TpaduK QYHKIUN, HYITH
(GyHKLIMH, T[POMEXYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
GbyHKIIH.

AHAJIN3UPOBATh, CPABHUBATh, 00CYKIaTh CBOMCTBA (YHKIIHIA,
CTPOUTH UX TpadUKU.

OnepupoBaTh NOHATHSIMH: INpPsMas MPONOPLUOHATIBHOCTD,
oOpaTtHass  MPONOPLUUOHAIBHOCTb,  JIMHEWHas  (QyHKLuS,
KBajipaTHuHas QyHKIus, napadoia, runepooa.

Hcnoan3oBath rpadguku [UIs OIPEIEICHUSA CBOWCTB, IIPOLIECCOB
U 3aBUCHUMOCTEH, s pelleHus 3aaad H3 JPYyrux ydeOHBIX
IIPEIMETOB M PEalbHON XU3HU; MOAETHPOBATH C IOMOUIBIO
rpauKoB pealibHbIE MPOLIECCHI U SBICHUSI.

Boipaxath ¢opMyJiaMu 3aBUCUMOCTH MEXY BEIMUMHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (IIO TOJAM OBYYEHUA)

7 knace (He MeHee 68 4)

Ha3zBanmue
pa3nena (TemMbl)
Kypca (4uciao

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS




4ac0B)

IIpocTreiimmue [Ipocreiimue reoMmeTpuueckue 0ObEKThI: TOUKU, IPSIMbIE, JIyud | POPpMYJIMPOBATH OCHOBHBIC MIOHATHUS U OIPEICICHHUS.
reoMeTpuyeckne U yribl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  M3y4YCHHBIE  TeOMETpUYecKue  (QUrypsi,
urypsbi CMexHbIE U BEpTUKAJIBHBIE YTJIbL. onpeneJsiTh HUX B3aUMHOE PAaCIOJIOKEHUE, BbINOJHATH
U UX CBOMCTBA. Pabota ¢ npocTteiimmMu 4yepTexamu. 4epTEX MO YCIOBHIO 33/1auu (C HUCIOJIH30BAHHEM CMBICIOBOM
HN3mepenue W3mepenune JMHEHHBIX W YIJIOBBIX BEJIMYUH, BBIYUCIICHUE |OMOPHI: HABOSAIIME BOIPOCHI W/WJIM aIropuTMa YyueOHBIX
reOMeTPUYECKUX |OTPE3KOB U YIJIOB. JIeUCTBHI).
BeJIMYMH [lepumerp u  mnomwaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiie NOCTPOCHUS C TOMOUIBIO IUPKYIS U
(14 4) IIPSIMOYTOJIBHUKOB. JIMHEUKH.
N3mepsiTh JIMHEWHBIE U YTIIOBBIE BETUYNHBI TEOMETPUUECKUX U
NPAaKTUIECKUX OOBEKTOB.
Onpenensitb «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOIUTH IPYOYI0 OLIEHKY UX Pa3MEPOB.
Pemath 3a7aun Ha BBIYMCIICHHE JJIMH OTPE3KOB M BEIUYUH
YTJIOB.
PemaTp 3a/1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
¢uryp.
IMpoBoauTh KIaCCU(PUKALHUIO YTIIOB, BBIYMCJIATD JIUHEHHbIE U
YIJIOBbIE BEJIMYHHBI, MPOBOAUTH HECJOKHbIE HEOOXOAUMbIE
JIOKa3aTeJbHbIE PACCyKICHHUS.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMEeTPHH.
TpeyrojbHukH [lonsiTMe O paBHBIX TpPEyroJbHUKAX W  MepBUYHbIE | Pacmo3HaBaTh Mapbl pPaBHBIX TPEYTrOJIbHUKOB Ha TOTOBBIX
(22 v) MPEACTABJICHUSI O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|uepTrekax (C yKazaHHEM NPHU3HAKOB) MPU HEOOXOJUMOCTH C

IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJBHBIX  TPEYrOJIbHUKOB.
CBOIiCTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOEIpeHHbIE U PABHOCTOPOHHME TPEYroabHUKU. [Ipu3Haku
U CBOMCTBA paBHOOEPEHHOTO TPEYrOJbHHKA.

[IpoTtuB OonblIeli CTOPOHBI TPEYTOJbHUKA JIEKHUT OOJIBIIMNA
YT OJL

[Ipocrelilinie HEpaBEeHCTBA B T€OMETPHH.
TpeyroiapHuKa. HepaBeHCTBO ToMaHOR™.

*HepaBeHcTBO

BU3YyaJIbHOU OIIOPOM.

BoiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmMyIMpOBaATH ornpeeNeHus: OCTPOYTOJIBHOTO,
TYHOYTOJIbHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEJUaHbl TPEYroJbHUKA; CEPEIMHHOr0 MEpIEeHIUKYIsIpa

OTpe3Ka; NepuMeTpa TpPEeyrojbHUKA IMPU HEOOXOJUMOCTU C
ONOpOI Ha aJITOPUTM IpaBUJIA.




[IpssAMOYTOJIBHBIN TPEYTOJILHUK € yrioMm B 30°.
[lepBble MOHATHS O JOKA3aTEIBCTBAX B TEOMETPHH.

@®opmMyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEYroJIbHUKA.

CTpouTh 4epTeKHU, peliaTh 3aa4M C IIOMOIIbIO HAXOXKICHHUS
PaBHBIX TPEYTOJbHUKOB.

IIpumensTs MIpU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3ajadax (C MCIIOJb30BAaHHEM CMBICIOBOH
OTOpBI: HABOJIIME BOMPOCH H/MIM QITOPHUTMAa y4eOHBIX
JIEHCTBHI).

Hcnoab3oBaTh IUQPPOBBIE PECYpPChl sl  MCCIAET0BAHUS
CBOWCTB M3y4aeMbIX QUryp.

3HAKOMMTBCS € HCTOPHEl Pa3BUTHs T€OMETPHUHU.

IMapaieabHble [TapamiensHple npsiMble, uX cBolcTBa. Hakpect nexamue, | @opMyJupoBaTh  NMOHATHE  MAPAUIEIbHBIX  NPSAMBIX,
npsiMble, CyMMa COOTBETCTBEHHbBIE U OJIHOCTOPOHHUE YIJIbl (00Opa3oBaHHbIE IPU | HAXOAMTH IPAKTUUYECKHUE IPUMEPHI.
yIJ10B nepeceyeH! MapaiiebHbIX MPSAMBIX CEKYILEH). M3yyaTh CBOICTBa YIJOB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHUKA [Tpu3sHak  napauIeTbHOCTH  NPSAMBIX  YE€pe3  PaBEHCTBO |MapajUIeIbHBIX MPSAMBIX CEKYIIEH
(14 v) paccTOsTHUM OT TOYEK OJHOM NMPSAMOU 1O BTOPOM MPSMOI. IIpoBoauTs pokazarenbcTBa. POpMyJIHPOBATH TeopeMy
CymMmMa yIJIoB TpeyroJibHUKa U MHOTOYTOJIbHUKA. [apajuIeIbHOCTU  JIBYX HpPSIMBIX C  TIOMOLIBIO  YIJIOB,
BHeninue yriel TpeyrojapHUKa 00pa30BaHHBIX MpPH MEPECEUCHUU OTUX TNPSAMBIX TpETber
IPSAMOM.
BbiunciasaTs CyMMY YIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxoauth uucioBble U OYKBEHHbIE 3HAUYE€HHsS YIJOB B
rEOMETPUUYECKUX 3a/ladaX C MCIIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHS T€OMETPHHU.
OkpyKHOCTH OKpy’KHOCTb, XOPJIbl U TUAMETPHI, UX cBoiicTBa. KacaTenbHas k | @PopMyJuMpoBaThL  ONpedeeHus:  OKPY)KHOCTH,  XOPJbl,
U KpYT. okpykHOCTH. OKpY)XHOCTb, BNMCaHHass B yroi. *TloHsTHe o|auamerpa M KacaTeIbHOM K OKpykHOcTH. HM3ydaTh HX
I'eomerpuueckue |[I'MT, npumeHenue B 3amayax. buccekTpuca u CepelVHHBIN | CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKU.
MOCTPOCHUA NEePIEHIUKYIISAP KaKk TEOMETPUIYECKHE MecTa TOUeK™. HccnenoBathb, B TOM YKCIIE HCHOJIB3YSl HH(POBbIE PECYPCHI:
(14 4) OKpy»XHOCTb, OIIMCaHHAsl OKOJIO TPEYroJIbHUKA. BrMcaHHas B|OKPY)KHOCTb, BIMCAaHHYK0 B yroJ; LEHTP OKPYKHOCTH,

TPEYTOJIbHUK OKPYKHOCTb.
[Ipocreiinue 3a7a4u Ha MOCTPOEHUE.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nina nmokaszarenbcTBa TEOpeM O
nepecedyeHn OUCCEKTPUC YTIIOB TPEYTrOJIbHUKA U CEPEAMHHBIX




NEPIEHAUKYJIIPOB K CTOPOHAM TPEYrOJbHHUKA C IIOMOIIBIO
I'MT.*

OBJaaneBaTb NOHSATUSIMM  BIMCAaHHOM W  ONMCAaHHOM
OKPYXKHOCTEH  TPEYrOJIbHUKA, HAXOAUTH LEHTPBl OTHUX
OKPYKHOCTEH C OIIOPOM HA allrOpUTM IIpaBuUIa.

Pemiate OCHOBHBIC 3aJa4¥ HA NMOCTPOEHHE: YIJIa, PABHOI'O
JJAaHHOMY; CEpEJUHHOIO IEPHEHAMKYJApa JAHHOIO OTPE3Ka,
OpsAMOM,  MNpPOXOJALIEH  4Yepe3  JaHHYH0  TOYKYy U
NEPIEHANKYIISIPHON JTaHHOW NPSMON; OHUCCEKTPUCHI JaHHOTO
yrja; TPEyroJbHUKOB [0 pPa3jJu4HbIM 3JEMEHTaM IpHU
HE0OXOIMMOCTH C HAaNPaBJISAIOUIEH TOMOIIBIO.

3HAKOMHUTBLCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

[MoBTOpEHME,
00001IeHne
3HAHMH

(4 4)

[ToBTOpeHne u 00001IEHNE OCHOBHBIX MOHSATUN U METO/OB
Kypca 7 kiacca.

Pemiath 3aga4yd Ha INOBTOPEHHUE, WLIIOCTPUPYIOIIME CBS3U
MEXy pa3InYHBIMU YaCTAMHU Kypca.

8 ki1acc (He menee 68 4)

Ha3Baumue
paszaesia (TeMbl)
Kypca (4HMcJ10

OcHoBHOE CoAEpKaHuE

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa101unxcn

4acoB)
Yeroipéxyroasuuk |IlapannenorpaMM, ero npusHaku u cBoiictBa. YacTHsle ciaydau | A300paxkaTh U HAXOAUTH HA UEPTEkKaX UETBIPEXYTONIBHUKU
" napajuieJIorpaMMoB  (TMIPSAMOYTOJIBHUK, pPOMO, KBaJApaT), HX |pa3HbIX BUJOB U UX DJIEMEHTHI.
(12 9) NpU3HaKU U cBoiicTBa. Tpamnernus. PaBHoOokast u npsimoyroibHast | @opMyJaupoBaTh onpeeeHus: napajienorpamma,

Tparneuuy.
*V nBoenue meauansl. LlenTpanbHas cummeTpus™

MpsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKON
TpaIenuy, IpSIMOYTrOJIbHOM Tpareuu.

Hcnoabp3oBarh 1NpH  pelieHHMH MPOCTEHINMX  3a1a4
MIPU3HAKKA U CBOMCTBA: Mapajuiesiorpamma, MpsMOYroJbHUKA,
pomOa, KBajgpara, Tpameuuud, paBHOOOKOW Tpameuuu,




IIPSIMOYTOJIBHOM TpaIeLuu.

I[IpuMeHATHL MeTOA YIBOCHHS MEAHMAHBI TPEYTrOJbHHKA C
OIIOpPOM Ha AIITOPUTM IIpaBUIIA.
Hcnoan3oBaTh 1IUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX (UTYP.
3HAKOMHUTBHCA ¢ UCTOPUEH pa3BUTHS reOMeTPHUM.

I UCCIICAOBAHUA

Teopema ®aJieca

*Teopema Daneca u Teopema O MPOMOPIUOHATBHBIX OTPE3Kax.™

IIpoBoaUTH MOCTPOEHMS C IIOMOLIBIO LUPKYIIS U JTUHEHKHU C

U TeopeMa 0 Cpenssis muHusA TpeyrojibHUKA. Tpanenus, €€ cpefssst IMHUA.  |Ucnosb3oBaHue  Teopembl  dameca U Teopembl O
nponopunoHadabH |*I[IponopunoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLHUOHAIBHBIX  OTPE3KAX, CTPOMTh  YETBEPTHIH
bIX OTpe3Kax, IIPONOPLUOHAIIBHOTO OTPE3Ka. IPOMOPILUOHANIBHBI OTPE30K C OMNOPON Ha 3PUTEIHHYIO
nojao0HbIE CBoiicTBa IIEeHTpa Macc B TPEYTOJIbHUKE. HarJIsiJHOCTb.
TPeYroJbHUKH [TonoGuble  TpeyronbHMkM.  Tpu  npuszHaka  nojgo6us | HaxoauTh MOA0OHbBIE TPEYTOJBHUKN Ha TOTOBBIX YEPTEXKAX C
(15 9) TpEyroJibHUKOB™. [IpakTHiyeckoe mpuMeHeHHE. yYKa3aHUEM COOTBETCTBYIONIMX NPHU3HAKOB IMOMOOHS TIpH
HEOOXOIMMOCTH C BU3YaJIbHON OIOPOH.
Pemath 3agaum Ha TOAOOHBIE TPEYTOJIBHHUKH C TOMOIIBIO
CaMOCTOSITEJIbHOTO IIOCTPOCHMSI YEPTEXEH U HAXOXKIACHUS
HOJOOHBIX  TPEYrOJIbHUKOB  IpPU  HEOOXOAMMOCTH  C
HaIPaBJIAOLIEH TOMOILBIO.
IIpoBoauTh 10Ka3aTEIBCTBA C UCIOJIB30BAHUEM ITPU3HAKOB
oJ00MsT HECNOXKHBIX T'€OMETPUUYECKHX 3a/ad C ONopoil Ha
QITOPUTM Y4EOHBIX JEHCTBUM.
IlpumeHsiTh  TOJYYEHHBIE  3HaHWS [P PEIICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 IpU HEOOXOJUMMOCTHU
C HaIpaBJISAIOUIEH TOMOIIBIO.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS TEOMETPHH.
Ilnomans. [TonsiTue 06 001IeH TEOPUHN TUIOLIA/IH. OBjageBaTh NMEePBHYHBIMH NMpPeEACTABJIEHUAMH 00 0O0uIeit
Haxo:xnenue @opmynbsl AN IUIOMIAAM TPEYrojbHUKA, MapajiielorpaMMa. [TeOpur Iomaan (Mepbl), ¢(OpMyJHPOBATHL CBOWCTBA
JIomaei *OTHoLIeHNE TUIOMAAeH TPEyroJbHUKOB ¢ OOIIMM OCHOBAHUEM |IUIOIIAAN, BBIACHATH UX HATJISAHBIN CMBICI.
TPeyrojbHUKOB WM 00111l BBICOTOM. [lpumensats  Qopmysnsl  IUIOMIAAM  Mapajlienorpamma,
¥ MHOTOYTOJIbHBIX |Bbluncienue miuomaneit cioxHbIX (GUryp uepe3 paz0OMeHUE Ha|TpEYroJibHUMKA, Tpameudd ¢ ONOopod Ha  CIPaBOYHYIO
¢uryp. [lnomaau |yacTu U JocTpoeHue.™ nH(pOpMaIIHIO.
nono0HbIX puryp |Ilnomanu ¢uryp Ha kiaeryatoit Oymare. IIpumensaTs bopmyIbl IUIOIIAN BBIITYKJIOTO




(14 1)

[Tnomaau nogo6HbIX Guryp. Beruucienue miomaaen. 3anaun ¢
NPaKTHYECKUM CojepKaHueM. *PemieHue 3amad ¢ MOMOIIBIO
METO/1a BCIOMOTaTeIbHON IIJI0Laan. ™

YeTBIPEXYTOJIbHUKA Yepe3 JAUAaroHalu M YroJl MeXIy HUMHU C
OIIOPO¥ Ha CIIPABOYHYIO HH(POPMAITHUIO.

Haxoauth miomaau ¢Guryp, u300pakE€HHBIX Ha KJIETYaATOU
Oymare, HCIOJIL30BaTh Pa30UEHUE HA YaCTH U JOCTPOEHHUE.
Pa3ouparh npuMepbl UCIOJIB30BAHUS BCIOMOTATEIbHOMN
TUTOIAIH JUIsl PEIICHUSI TeOMETPUUYESCKHX 3a7ad.

HaxoauTh 1womaan nOA00HBIX (UTyp C OmoOpoil Ha
CIPaBOYHYIO HH(POPMAIIHUIO.

BbIyncasiTh IUI0IIAIN Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTtsh 3aaun Ha [UI0IIA/b C IPAKTUUECKUM COZEpPKaHUEM
1I0CJIE COBMECTHOTO aHAJIM3a.

Teopema
ITugaropa u
HavyaJja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ nokazaTenbCTBO U IPUMEHEHHE.
Oo6patnHas Teopema [udaropa.

OmnpeneneHne TPUTOHOMETPHYECKUX (YHKIMH OCTporo yria,
TPUTOHOMETPUYECKHE  COOTHOIICHHS B  HPSIMOYTOJBHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
CooTHOIIEHUsT ~ MEXAY CTOPOHAMH B  NPSMOYTOJBHBIX
TpeyrojibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy Iludaropa, mcmoab3zoBaTh €€ B
NPAaKTUYECKUX BBIYUCICHUSX.

Brnaners NOHATUSAMEU TPUTOHOMETPUUYECKUX (PYHKIUI OCTpOro
yIJ1a, IPOBEPSTh UX KOPPEKTHOCTD.

BbiBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
OPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOMl Ha CHpPABOYHYIO
UH(pOPMALIHIO.

HccnenoBaTth  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B
IPSIMOYTOJIBHBIX TPEYTOJBbHUKAX C yrylaMu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TTOMOIIIBIO.

Hcnoan3oBarh  GopMysbl  NpUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUIsl HAX0XKICHUS
COOTHOILIEHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKLUAMHU
pPa3IUYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CHPaBOYHYIO
UH(OPMALIHUIO.

IpuMeHsiTh TONYYCHHBIC 3HAHUS W YMEHUS TPU PEIICHUU
MPAaKTUYECKUX 3a7ady (MpH HEOOXOIMMOCTH C OINOpOil Ha
QITOPUTM MPABUJTIA).

3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPHUH.

OCHOBHOC

Yriabl B
OKPY’KHOCTH.

BnucanHble M LIEHTpaJIbHBIE YIUIBI, YTOJ MEXAY KAacaTeJbHON U
XOPJOH.

@opMyJIMPOBATh OCHOBHBIE OIPENEICHUS], CBSI3aHHBIE C
yriaamu B Kpyre (BIIMCaHHBIN yroJl, IEHTPAJIbHBIN yIo).




Bnucannsble VYTIbl MEXKAY XOpAaMHU U CEKYLLIUMMU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,

U ONHCAHHBIE BrircanHble M ONMCAHHBIE YETHIPEXYTOJbHUKH, UX NPU3HAKU U | BBIYMCJIATH YIJIbl C IOMOIIBI TEOPEMBI O BIIMCAHHBIX yIiax,

YeThIPEXYroJbHUK |CBOWcTBAa. IIpuMeHeHHe JTHX CBOMCTB MNpU  PELICHUM |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

u. FEOMETPUYECKHX 3a]au. HEHTPaJIbHOM YIJ€ NpU HEOOXOAWMOCTH C BHU3YaJbHOM

KacartenbHble BzaumHoe pacnonoxkeHue AByX OKpykHoctei. Kacanue |onopoiu.

K OKPY’KHOCTH. OKPYXHOCTEH. HcceaenoBarhb, B TOM UUCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIE U ONMCAHHBIC YETHIPEXYTOJIBHUKH, BHIBOAUTH UX

OKpY:KHOCTeH CBOMCTBA U IIPU3HAKH IOCIIE COBMECTHOTO aHAJIM3a.

(13 4) Hcnoab3oBaTh 3TH CBOWCTBA M INPU3HAKUA IIPU PELICHUU
3a/1au.

IloBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHSATHM W METOJOB KypcoB 7 u 8§ |PemaTh 3aga4yd Ha MOBTOPEHUE, WIUIIOCTPUPYIOIIME CBS3U

0000menue KJIacCcOB, 00001IeHNEe 3HAaHUH. MEX]ly pa3TUYHBIMU YacCTAMHU Kypca.

3HAHMH

(44)

9 kJacc (He meHee 68 4)

Ha3Baumue
pasaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE CoAEpKaHue

OcHoBHbIE BUbI J1eITEJIbHOCTH 06yqa1011mxc51

4acoB)

Tpuronomerpusi. |OmnpeneneHue TPUrOHOMETpUUECKUX (QYHKIMH yrioB oT 0° no|dopmyiaupoBaTh  ompeejeHHsi  TPUTOHOMETPHUECKHUX
Teopembl 180°. KocuHyc ®m CHHYC mpsiMOro W Tymoro yria. Teopema |(pyHKIMI TyMbIX W TPSMBIX YIJIOB C BU3YaJbHOW OIOPOW.
KOCHHYCOB H KocuHycoB. (OO0o00méHHas) Teopema CHUHYCOB (¢ paaumycoMm |DopMylupoBaTh TEOpEMY KOCHUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpyX)HOCTH). HaxoxeHue JUIMH CTOPOH U BEJIMYUH | paJInyCOM OMMCAHHON OKPY>KHOCTH).

Pemenne YIJI0B TPEYTOJIbHUKOB. Pemath TPEYroJbHUKH C ONOPOH Ha ANrOPUTM Yy4eOHBIX
TPeyrojbHUKOB ®opmyna MmIomagl TPEYrojJbHUKa Yepe3 JABE CTOPOHBI U YIoJ | IeHCTBUH.

(16 9) Mexay HuMu. @opmyna miomany 4eTbIpEXyrojJbHUKaA uepe3 ero |Pemate mpakTudeckue — 3aaayd, CBOAfAIIUECS] K

JAUuarodHajliv U Yroj MCXAy HUMHU.
HpaKTI/ILIeCKOC MPUMCHCHUC NOKA3aHHBIX TCOPCM.

HAXO0KACHUI0 PA3/IMYHBIX 3JIEMEHTOB TPECYIroJbHHUKA.




IIpeo6paszoBanmne | *[lonsTrue o mpeoOpa3oBaHUM MOIOOUS. OcBauBarth MOHSATHE npeoOpazoBaHus nooous.
nojao0us. CoOOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX GUTYD. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpHU
Metpuueckue Teopema 0 TIPOM3BEACHUHM OTPE3KOB XOpJ, Teopema o [mpeoOpasoBanuu nonodbus. HaxoauTs mpuMepsl mon00us B
COOTHOIIIEHUS B MPOM3BEICHUN OTPE3KOB CEKYIIHMX, TeopeMa O KBajpaTe |OKpYXKaromel NeiiCTBUTEIbHOCTH.
OKPY’KHOCTH KacarenbHOU. [IpMeHeHne B pellieHny TeOMETPUYECKUX 3a/1a4.™ | *BbIBOAMTHL METPUUYECKHUE COOTHOIICHHSI MEX]Yy OTpe3KamMu
(10 9) XOpA, CEKyLMX UM KacaTelbHbIX C HCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJILHUKOB.
Pemarp reomeTpuyeckue 3ajaud W 3aJaud U3 peallbHOMN
YKU3HU C MCIIOJIb30BAHUEM TOI00HBIX TPEYTOJIHHUKOB.*
BekTopsbl Omnpenenenne BEKTOPOB, CIOKEHHE M PAa3HOCTh BEKTOPOB, | Mcmob30BaTh BEKTOPHl KaK HaIpaBJICHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YHCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemerenue) u
Ou3nYecKuil 1 reOMETPUUECKUN CMBICT BEKTOPOB. ¢usnueckuil (cuia) CMBICIBI BEKTOPOB C OMOpPOMl Ha
Paznoxxenne BekTopa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM. | BOIPOCHBIN IJIaH.
Koopaunatsl BekTopa. 3HaTh omnpeaejJeHUsi CYMMbl W Pa3HOCTU BEKTOPOB,
CkansipHoe TPOU3BEIACHUE BEKTOPOB, €ro IMPUMEHEHUE IS | yMHOXKEHUS BEKTOpa Ha 4HCIIO, HCCJIeI0BATH
HAXOX/ICHUs JJIMH U YTJIOB. reOMEeTPUUYECKUN U (PU3UYECKUIN CMBICIIBI ATUX OTEPAIIHA.
Pemienue 3a1au ¢ moMOIIbIO BEKTOPOB. Pemath reoMeTpuYecKuMe 3ajJlayd €  HMCIOJb30BaHUEM
[IpumeHeHre BEKTOPOB MJIsi pEIIeHUs 3a7ad KUHEMAaTUKH U |BEeKTOPOB.
MEXaHUKH. PackiaapiBaTh BEKTOP MO JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnoan3oBaTh  CKaISPHOE  NPOU3BEACHUE  BEKTOPOB,
BBIBOJIMTH €TO OCHOBHBIE CBOICTBA.
BoruncasTe CyMMy, pa3HOCTh M CKaJspHOE MPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.
IIpumeHsITH CKaJsIpHOE IPOU3BENCHUE [UISI HAXOXKICHUS
JUTHH U YTJIOB.
JexapToBbl JlexapTOBbI KOOPIMHATHI TOUEK Ha TUIOCKOCTH. OcBanBaTh NMOHSITHE NPSIMOYTOJIBHON CUCTEMbI KOOPJIMHAT,
KOOPAUHATHI Ha |*YpaBHeHue MpsAMON.* VYTrinoBol KO3(QHUIMEHT, TAaHT€HC YIJia |JeKapTOBBIX KOOPIMHAT TOUKH.
IIOCKOCTH HAKJIOHA, TapaJuieJIbHbIC U MePIEHANKYISPHBIE MPSMBIE. HccaenoBarh ypaBHEHUE IPSIMOM U OKPY>KHOCTHU C OIIOPOM HA
9 v) VYpaBHeHHue OKpyKHOCTH. HaxokIeHue KOOpJWHAT TOYEK |BONMPOCHBIMN IJIaH.

NEPECEUEHMS OKPYKHOCTH U IIPSIMOM.
MeTo KOOpAMHAT PU PELLIEHUU T€OMETPUYECKUX 3a/1ad.
Hcnonp30BaHne METOJA KOOPANHAT B IPAKTUUYECKUX 3a/1a4ax

HaxoauTs eHTp U painyc OKpYKHOCTH 110 €€ ypaBHEHUIO.
PemaTs 3a1a4mn Ha HAXOXKAECHUE TOUEK EPECEUCHUS IPIMBIX
U OKPY>KHOCTEH € MOMOIIBIO METOIa KOOPAHUHAT.




Hcnoab30BaTh CBOWCTBA YIIOBOro Kod(hQUIMEHTa MpsIMOi
OpU peLIeHUH 3a7ad, JUIsl ONpPEIENICHHUs] PpacloyIOKEHUs
HPSIMOM.

IIpuMeHsATHL KOOPIUHATHI NPU PELICHUH F€OMETPUYECKUX U
MPAaKTUYECKUX 337ay, JUIS IOCTPOCHHS MAaTeMaTUYECKUX
MoJienell peabHbIX 3a/1a4 («MEeTO KOOPAMHATY).
IMoab3oBaTbest AN TIOCTPOCHUS U HMCCIIEIOBAaHUMN
HU(PPOBBIMU pECypcaMHu.

3HaAKOMUTBCSH ¢ HCTOPHEH Pa3BUTHA F€OMETPUU

IIpaBuabHbBIE
MHOTI'OYT0OJIbHUKH.
JlanHa
OKPYKHOCTH U
IVI0IIAAb KPyra.

ITpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYHUCICHHE HX 3JIEMEHTOB.
Yucio m U anuHa OKPY)KHOCTU. JUIMHA Iyr'M OKpPYKHOCTH.
Paagnannas mepa yrna.

[Inomanp Kpyra M €ro 3JI€MEHTOB (CEKTOpa M CETrMEHTa).
Brraucnenue miomnianeit puryp, BKIFOYAIONUNX JJIEMEHTHI KpyTa.

®opMyJIHpPOBATH ompezeneHue
MHOTOYT'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMoab30BaTHCA NOHATHEM JITTMHBI OKPYKHOCTH, BBEAEHHBIM C
INOMOIIbIO IPaBWJIbHBIX MHOI'OYTOJIbBHUKOB, ONpenesiTh
YHCIIO 77, JUTMHY JyTU ¥ PAJAHNAHHYIO MEpPY yIJia 1o o0pasiry.

IIpaBUJIbHBIX

Bbruncienue IIpoBoauTH Mepexoa OT paAMaHHON MEpBI yria K rpalyCHON

IIoaaei ¥ Ha00OPOT 10 BU3YAIBHOM OIOpE.

8u) OmnpeneasaTs II0ILALb KPyTa.
BoiBoauTs dopmyasl (B TpagyCHON U paJuaHHON Mepe) s
JUIMH NyT, IJIOLAed CEKTOPOB M CErMEHTOB C ONOpPOH Ha
BOIIPOCHBI IIJIaH.
Boruucasite miuomanu  ¢Guryp, BKIIOYAIOLIUX 3JIEMEHTHI
OKPY’KHOCTH (Kpyra) ¢ OIIOpOi Ha CIIPaBOYHYIO HH(POPMAIHIO.
HaxoauTth muomany B 3aa4ax peajJbHOMN KU3HH.

JBHKeHns *TlonHsiTHE O ABMIKEHUH TIOCKOCTH. Pa3ouparp  npumepbl,  WUIIOCTPUPYIOUIME  MOHATHS

IVIOCKOCTH [TapanienpHbIi IepeHOC, MOBOPOT U CUMMETpHUsS. OCH U LEHTPHI | IBUKEHMUS, LIEHTPOB U OCEH CUMMETPHHU.

(64) CUMMETPHUH. @opMyJHMPOBATH ONPEICIIEHUS TapajUIeIbHOTO TEPEHOCa,

[Tpocreiimye npUMEeHEHUs B PELLIEHUH 3a7a4u™.

MOBOPOTA MU OCEBOM CHUMMETPUU C BHU3YaJbHOW OINOPOIl.
HaxoanTh HEMOABUKHBIE TOUKU IO 00pas3iLy.

HaxoauTh HEHTPBI U OCH CUMMETPUI MpocTeHInX GuUryp mno
oOpa3iry.

*TIpuMeHATHh MapajUIeNbHBI MEpEeHOC M CHUMMETPHUIO IPpHU
pelLIeHNH TeOMETPUUECKUX 3a/1au (pa3douparb MpUMEpHI).




Hcnoab30BaTh 1151 IOCTPOCHUS U UCCIIEIOBAaHUIN IIU(PPOBBIE
pecypchL.*

[MoBTOpEHME,
00001IeHME,
CHCTEeMATH3AIUS
3HAHMH

(74)

[ToBTOpEeHNE OCHOBHBIX MOHATUH W METOAOB KypcoB 7—9

KJIacCOB, 0000I1IEHUE U CUCTEMAaTH3alMs] 3HAHUH.

[Ipocreiimme reomerpuueckue (UIYpHl W UX CBOWCTBA.
H3MmepeHne reoMeTpu4eCcKuX BEJIUYHH.

TpeyroybHUKA.

[TapannenbHble U EPIIEHAUKYIISIPHBIC TPSMBIE.
OkpyXHOCTh U Kpyr. I'eoMeTpuyeckue MOCTPOCHHS. YTIIBI B

OKpPYXXHOCTH. BnucaHHblE M ONHCaHHBIE  OKPYXHOCTH
MHOT'OYTOJIbHUKOB.

[Tpsimast U OKPYKHOCTb.

HeThIpEXYroJIbHUKY. Bnucanneie u OIIMCaHHbIE
YETBIPEXYTOJIbHUKH.

Teopema [Tudaropa u Hayana TpuroHoMetpun. Permenne oommx
TPEYrOJIbHUKOB.

[TpaBuiIbHBIE MHOTOYTOJIBHUKH.

[TpeoOpa3zoBanus miockoctu. JApmwxkenus. [lonobue. Cummerpus.
[Tnomane. Beruucnenue minomaneit. [lnomanu nogo6HsIx uryp.
JlexapToBbI KOOPAMHATEI HA TUIOCKOCTH.

BekTopsl Ha IIIOCKOCTH.

OnepupoBaTh NMOHATHSAMH: (QUIypa, TOUKa, IpsMas, yrou,
MHOT'OYTOJIbHUK, PpaBHOOEIPEHHBII W  PaBHOCTOPOHHHUI
TPEYTOJIbHUKH, NPSIMOYTOJIbHBII TpPEyroJbHUK, MEINaHa,
OucceKkTpuca W BBICOTa TPEYTOJIbHUKA, Iapajljiesiorpam,
poMO, TPSAMOYTOJIBHUK, KBaJapaTr, Tpameuusi; OKPYKHOCTb,
KacaTeJbHasl; paBeHCTBO U I0J00Ke (pUryp, TpeyrojibHUKOB;
NapajuleIbHOCTh M MEPHEHIUKYJISIPHOCTh NPSAMBIX, YIOJ
MEXIY HpSAMbIMHU, CHMMETPUS OTHOCHUTEIBHO TOYKU U
OpsIMOM; JUIMHA, pAcCTOSHUE, BEJIMYMHA Yyrja, IUIOIA/b,
HepuMerp.

Hcnonb3oBars  ¢opmyabl: 1nepuMmMerpa M IUIOLAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIAAM KpYTa,
00bEMa IPSMOYTOJIBHOTO HapajuIeIeuIea.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAas  CHCTEMaA
KOOpAMHAT, BEKTOP; MCHOJb30BaTh JOTH IOHATHA A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiatp 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WUTIOCTPALMIO CBS3€H MEXIy pa3IMYHBIMU YacTAMHU Kypca.
Bbi6upaTs MeTOA [UIA PELICHUA 3aa4u.

Pemathb 3a1a4u 13 MOBCEAHEBHON KU3HU.

TEMATHYECKOE IVIAHUPOBAHUE YUEBHOTO KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(IIO TOAAM OBYYEHUSI)

7 kaacc (He meHee 34 4)

Ha3Baunmue
paszaesia (TeMbl)

OcHoBHOE conepxaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS




(4uCy10 YacoB)

IIpeacrasiienune [IpencraBnenne nmaHHBIX B Tabmunax. [Ipaktuyeckne | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCICHHUS 1O TaONWYHBIM JaHHBIM. VI3BlIedyeHue U | MpEACTaBICHUS CTATUCTHMYECKUX JaHHBIX U YHCIIOBBIX
(7 v) MHTEepHpeTanus TaONWYHBIX AaHHBIX. lIpakTHueckas pabora | MacCMBOB € IOMOMIbIO TabmMIl ¥ JMarpamMm  C
«Tabmuusi». UCIIOJIb30BAHUEM  aKTYalbHBbIX UM BaXHBIX JaHHBIX
I'paduueckoe mpencTaBiIeHHE NaHHBIX B BHUJAE KPYTOBBIX, | (memorpaduyeckue JaHHBIE, MIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUYATHIX) qUarpamMm. UTeHre v MOCTPOCHUE | MPOMBIIIJICHHOW M CEIbCKOXO3SHCTBEHHONW MPOIYKIUH,
muarpamm. [IpumMeps! neMorpaduyeckux auarpamm. 0OIIeCTBEHHBIE U IPUPOAHBIC SIBICHUS).
[IpakTuueckas pabota «/luarpammsiy. M3yuyars Metoabl paboTbl ¢  TaOJUMYHBIMH U
rpadMUecKUMH TPEICTABICHUSIMH JaHHBIX C MOMOIIBIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPAaBJIAIOIIEH TOMOIIIBIO).
OnucarenbHas Yucnoseie Habopbl. CpenHee aprudmeTnieckoe. OcBauBaTh Ha 0a30BOM YPOBHe MOHSITHA: YUCIOBOMH
CTATHCTHKA MenuaHna 4yicI0BOro Habopa. Y CTOHUMBOCTh MeIUaHBbI. HaOOp, Mepa IEeHTPAIbHON TEHJCHIMH (Mepa LIEeHTpa), B
8 ) [IpakTuueckas padota «CpenHue 3HAUCHUS». TOM YHCJI€ CpeiHee apuPMeTHIecKoe, MeIMaHa.
HauOonpiiee u HauMeHblllee 3HAYEHHMs YHCIOBOTO Habopa. | OmmchbIBaTh CTAaTHCTUYECKHE JIAaHHBIE C  TOMOIIBIO
Pasmax. cpenHero apudmMernyeckoro U MeAauansl. PemaTts 3a1aun
(c ucmonb30BaHUEM 3pUTEIBHOM HAIMAIHOCTH W/WIN
BepOaIbHON OMOpPHI)
M3yyaTh cBOiiCTBA CPEJAHUX, B TOM UYHUCIE C TOMOIIbIO
U(POBBIX PECYpcoB, B XO0Ji€ MPAKTHYECKUX padoT, (C
HaMpaBJIsIoONIEi TOMOUIBIO).
OcBauBaTh Ha 06230BOM yYpOBHe MOHATHA: HauOOJIbIlIEE
Y HavMeHbIllee 3HaUeHHsI YMCIOBOI0 MacCUBa, pa3Max.
Pemath 3agaum Ha BHIOOp crioco0a ONMMCAHMS JTaHHBIX B
COOTBETCTBUM C MPHUPOJONH  JAHHBIX M  LEJIAMHU
WCCIIC/IOBAHMSI C HAMPABIISIONIEH TOMOIIBIO.
Cayuaiinas *CrnydaiiHass ©3MEHYUBOCTh (TipuMepbl). YacTora 3HadeHuit B | *OcBamBaTh NMOHSITHA: YacTOTa 3HAYCHWH B MAacCHBE
U3MEHYHBOCTh MaccuBe AaHHBIX. [ pynmupoBka. 'ucrorpaMmel. JAHHBIX, TPYIIIUPOBKA JAaHHBIX, THCTOrPaMMa.
(6 9) [IpakTrueckas padota «Ciny4aitHas U3MEHIHUBOCTH ». ™ CTpouTh TUCTOTpaMMbl IO 00pa3iy




OcBauBaTth rpapuuecKue MpeaCTaBICHHUS Pa3HbIX BUIO0B
CIly4ailHOW HM3MEHYMBOCTH, B TOM 4YHCJIE C IOMOIIBIO
U(PPOBBIX PECYPCOB, B XO€ MPAKTUYECKON pabOTHL.*

BBenenue B
Teopuio rpagos
49

*T'pad, Bepmuna, pedpo. [IpeacraBienne 3a1aun ¢ MOMOIIBIO
rpada. CreneHp (BaJeHTHOCTh) BepiMHBL Ywucio pédep u
cymmapHas crenenb BepmuH. Llens u nuki. [lyte B rpade.
[IpencraBnenune o csizHocTH Tpada. O6xon rpada (dimepos
nyTh). [IpencraBnenne 00 OpHeHTUPOBAHHBIX Tpadax.™

*OcBaunBaTh NoHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTerneHp (BaJIGHTHOCTh BEPIITUHBI), IIETb U ITUKIL.
OcBauBaTh NOHSATHA: NyTb B Tpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OO0cy:k1aTh pellieHHe 32a41 Ha IOUCK CyMMBbI CTEIIEHEN
BepIKH rpada, Ha mouck obxoa rpada, Ha MOUCK MyTei
B OPUEHTHPOBAHHBIX Ipaax ¢ HaNpaBISIOLIEH TOMOUIBIO.
OcBauBaTh CHOCOOBI INPEACTaBICHUS 3aJady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYrUX
NpEeIMETOB ¢ TOoMOmbl0 rpadoB  (KapThl, CXEMBI,
DIIEKTPUUYECKUE IIETH, (YHKIMOHAIBHBIE COOTBETCTBHS)
Ha puMepax. *

BepositHOCTB M

*CiyuailHBI OTBIT W CIIy4aiiHOE COOBITHE. BeposTHOCTD |

*OcBauBaTh MOHSITHS: CIY4YalHbII ONBIT U CiIydailHOE

4acToTa qacToTa COOBITHS. Ponb ManoBEepOSTHBIX M MNPAKTUYECKH | COOBITHE, MaJlOBEPOSATHOE U IPAKTHUECKH JIOCTOBEPHOE

CJIy4aiiHOT 0 JIOCTOBEPHBIX COOBITHI B MpUpoje U B oOmiecTBe. MoHeTa U | COOBITHE.

coOBITHA urpajabHasi KOCTb B TEOPUHU BEPOSTHOCTEH. M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B

4 4) [IpakTuueckas padbora «HacroTa BeIaACHUS OpiIay».™ npupose W oOIIecTBE Ha BaXKHBIX IpHUMepax (aBapuw,
HECYaCTHBIE ciry4au, 3amuTa NIEPCOHAILHON
nH(popMaluu, nepeaada JaHHbIX).
H3yuaTth poib KIIACCUYECKUX BEPOSTHOCTHBIX MOAENEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6monats W u3y4yaTth 4acTOTY COOBITMH B IPOCTBIX
HKCIIEPUMEHTax, B TOM 4YHCIE€ C MOMOIIBI0O LU(POBBIX
PECypCoB, B X0/1€ MPAKTUYECKON pabOThL. ™

O06o00menue, IIpencraBnenne  paHHbIX.  OmnucarenbHas — craTUCTHKA. | [IoBTOPATH M3YUYEHHOE U BBLICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB CitydaitHOTO COOBITHSI. 3HAHUU.

Sy Pemath 3a1a4u Ha IPEICTABICHUE U OIIMCAHHUE JAHHBIX C

ITOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAMPABIIAIOLICH




IIOMOUIBIO.

Obcyxnarb NnpUuMepbI CIIy4alHbIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTUUECKH JOCTOBEPHBIX CITyUYalHbBIX
COOBITHIA, UX POJIU B MPUPOE U KUZHU YETIOBEKa

8 ki1acc (He menee 34 4)

HazBaumue
paszaesia (TeMbl)
(4MCJI0 YacoB)

OcHoBHOE coacpiKaHue

XapaKTepnchca HEATCJIbHOCTH Oﬁy‘lalOIIH/IXCﬂ

IToBTOpEHHE
Kypca 7 kiacca
(4 9)

[IpencraBnenne  manHbix. OmnmcarenbHas  CTATUCTHKA.
Crnydaiinast ”3MeH4YnBOCTh. CpeiHue YiCIIOBOTO Habopa.
Cayuaiinbie coObiThs. BepositHocTH M yacToThl. Kiaccuveckue
MOJICTT TCOPHH BEPOSITHOCTEH: MOHETA M UTPaJIbHAS KOCTh.

IloBTOpSAITH H3Yy4YECHHOE U BBICTPAUBATH CHCTEMY
3HaHUH.

Pemiate 3agaum (Mo BH3YyaJbHOHl  omope) Ha
IPEJICTaBICHUE U ONHMCAHHWE JAHHBIX C IIOMOIIbIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemiare 3agayu (0 BH3YyaJbHOHl  omope) Ha
IIPEJICTaBICHUE TPYNIHUPOBAHHBIX JAHHBIX M OIHCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
OTIpeJIeTICHUE YaCTOTHI CITy4YalHBIX COOBITHIM, 00CYKICHHE
OPUMEPOB CIyyailHBIX COOBITUH, MaJOBEPOSATHBIX U
MIPAKTUYECKH IOCTOBEPHBIX CIIY4allHbIX COOBITHH, UX POJIU
B IIPUPOJIE U )KU3HU YEJIOBEKA.

OnucarejbHas
CTAaTHCTHKA.
PaccenBanue
JaHHBIX

(CR))

*Otknonenus. ucnepcus uncnoBoro Habopa. CrangapTHoe
OTKJIOHEHHE YHCIIOBOTO Habopa. Jluarpammsl paccenBaHus. ™

*OcBauBaTh TOHATHS: JHCIEPCUS W CTaHIAPTHOE
OTKJIOHEHHWE, WCIOIb30BaTh JTH XaPAKTEPUCTUKU IS
OIMHMCaHUA PaCCCUBaHWA TaHHBIX.

YuacTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUU
WJIM HAJTMYWU CBSI3H I10 TarpaMMaM pacCeuBaHUS.
CTpouTh JuMarpaMMbl pacCeMBaHUS IO HMEIOIIUMCS
JTAaHHBIM, B TOM YHCJIE C TIOMOIIBIO KOMITbIOTEepa (Tocie
COBMECTHOT'O aHalu3a).*




Mmuo:kecTBa
(4 9)

MHoecTBO, MOJMHOKEeCTBO. Ornepanu HajJ MHOXXECTBAMU:
oObenaMHEHME, mepecedeHue,  jpomonHeHue.  CBolicTBa
omepanMid  Hal ~ MHOXXECTBAMH: HePEMECTHTEIIBHOE,
COYETATENBHOE, PACIPEACTUTENbHOE, BKIIIOYECHHS.
I'padmueckoe nmpeacTaBICHIE MHOXKECTB.

OcBauBaTh NOHATHS: MHOXXECTBO, SJICMEHT MHOXECTBA,
MIOJTMHOECTBO.

BoInogansaTs onepanumn Ha/JT MHOKECTBaMHU:
00beIMHEeHNE, TIepECeUCHHE, ToToJIHEeHHE (110 00pasity).
Hcnoan3oBarh CBOICTBA: IIEPEMECTUTEIBHOE,
COYETATEIIFHOE, pacClpeAenTeIbHOe, BKIOYCHUS (C
MCIIOJIb30BAaHUEM BU3YAIILHOH OIOPHI).

Hcnoab3oBaTh rpaguueckoe MpeicTaBlIeHUE MHOXKECTB
IpPU ONMHCAHUU PEAThHBIX IPOILECCOB W SIBICHUM, IMPU
pCILICHUH 3a]1a4 U3 JPYTUX YUYCOHBIX MPEIMETOB U KyPCOB
(c UCTIOJTE30BaHUEM BU3YAIIBHOMN OITOPHI).

BeposiTHOCTB
CJIYYAHHOr 0
coObITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Cnyyaiinble COOBITHSL.
bnaronpustcTByomue 3neMeHTapHble coObITUS. BeposTHOCTH
coObITHI. OMBITEI C PAaBHOBO3MOXXKHBIMH 3JIEMEHTapHBIMU
coObITHsAMH. Ciry4aliHbIi BBIOOP.

[IpakTueckas padota «OnbITH C pPABHOBO3MOKHBIMU
3JIEMEHTAPHBIMHU COOBITUAMU.

OcBauBath Ha  0a30BOM  YpPOBHe  IOHATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe CcOOBITHE Kak
COBOKYITHOCTb ~ OJIarONpHUATCTBYIOIIUX  AIIEMEHTAPHBIX
COOBITU, PABHOBO3MOXHBIE 3JIEMEHTAPHBIE COOBITHS.
PemaTh 3a7a4M Ha BBIUUCICHUE BEPOATHOCTEN COOBITHI
[0 BEPOSITHOCTSAM 3JIEMEHTAapHBIX COOBITHH cilyyailHOro
onbiTa (C HMCHOJIb30BAaHUEM 3PUTENIBHON HArsSAHOCTH
U/Wn BepOabHON OIOpHI).

PemaTh 3a7a4M Ha BBIUKUCIEHHUE BEPOATHOCTENH COOBITHI
B ONBITaX C PaBHOBO3MOXHBIMU  DJIEMEHTapHBIMHU
COOBITUSIMHM, B TOM YHUCII€ C IOMOIIbIO KOMIIbIOTEpa (C
UCMOJIb30BAHUEM  3PHUTENbHOM  HAISIIHOCTH — W/WIN
BepOATBLHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PaBHOBO3MO>KHBIMU
AIIEMEHTAapPHBIMU COOBITUAMHU (C MUCIOJIB30BAaHUEM MOHET,
UTPAJIbHBIX KOCTEH, JIpYTrux MOJIETIEH)
B XOJ€ TMpakTU4YecKod paboThl (C MCHOIb30BAaHUEM
BHU3YyaJbHOW ONOPBHI).

BBenenue
TeopuIo rpagos
(44)

B

*JlepeBo. CBoiicTBa jJepeBa: €AMHCTBEHHOCTh  IIYTH,
CYLIECTBOBAHME BHCAYEH BEPILUMHBI, CBSA3b MEXAY UHCIOM
BepIIUH U ynciaoM pédep. [IpaBuno ymHoxeHus. ™™

*OcBauBaTh NOHATHSA: JEpeBO Kak rpad Oe3 ImuKia,
BHCsYas BEpIIMHA (JTUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.




HN3yuaTh cBoicTBa JepeBa: CyLIECTBOBAHUE BHUCSYEH
BEpUIMHBI, E€AMHCTBEHHOCTb IIYTH MEXIY JIBYMs
BEpIIMHAMH, CBSI3b MEX]ly YHMCIOM BEpPUIMH W YHUCIOM
peodep.

YuacTBOBaTH B 00CYK/I€HUU PeLLIEHNUs] 321a4M HA TIOUCK
U TEpPEUMCIICHUE IyTEeH B JIepeBe, ONpEIEICHUE YHUCIIa
BEpIIUH WK péoep B aepeBe, 00Xo1 OMHAPHOTO JepeBa, B
TOM YHUCJIE C IPUMEHEHUEM MPaBUia YMHOKEHUS.

Cayuaiinbie
co0bITHA
8 1)

*TIpotuBononoxHoe  cobbiTue.  Jlmarpamma  Diinepa.
OObenuHeHNe © TepecedeHue coObITH. HecoBMmecTHBIC
coOpiTua. @Dopmyna crnoxenus BeposTHocTed. [IpaBuio
YMHOXKEHHMSI ~ BEPOSATHOCTEH.  YCIOBHas  BEPOSTHOCTb.
HezaBucumbie  coOwiTusa.  IlpencraBienuwe — cmydyaitHOro
SKCIIEPUMEHTA B BUJE JiepeBa.™

*OcBauBaTh TOHATHS: B3aUMHO IPOTHUBOIIOJIOKHBIE
COOBITHS, OMEpalMN HaJ COOBITUAMH, OOBEAMHEHHE H
nepeceyeHne coObITUH, Auarpamma Oitnepa (Ditnepa—
Benna), coBMeCTHBIE U HECOBMECTHBIE COOBITHSL.
H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
coObITHIA ((hOPMYIIBI CIIOKEHUS BEPOSATHOCTEH).
YuyacTBOBaTh B 00CYK/I€HUM pellleHHsl 32Ja4H, B TOM
quclie TEKCTOBBIE 3aJjaul Ha OIpE/eICHUE BEPOSTHOCTEMN
OOBeAMHEHUS U TEpPECeueHusi COOBITUH C MOMOIIBIO
YHUCJIOBOM MpsMOW, aAuarpamMMm Oiinepa, (OpMyJIbl
CJIO’KEHHUSI BEPOATHOCTEN.

OcBauBathb MOHSTHSA: MIPaBUIIO YMHOXKEHHS
BEpPOSITHOCTEM, YCIOBHAasi BEPOATHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHaHOI'O OTIbITA.
M3yuaTh cBoiicTBa  (OmpejesneHus)
COOBITHH.

YuyacTrBoBaTh B O0CY/KICHMH PpeEHIEHUS 3aJa4M Ha
oTpezieNieHNe U UCTI0Ib30BAHUE HE3aBUCUMBIX COOBITHIA.
YuyacTrBoBaTh B O0CY:KICHMH PpPeLIeHUs 3aJa4M Ha
MMOUCK BEPOSTHOCTEH, B TOM UYHCJIE YCJIOBHBIX, C
MCIIOJIb30BaHUEM JIepEBA CIIyYafHOTO OMBITA. ™

HC3aBUCHUMBIX

O000menue,
KOHTPO.JIb
4 )

[Ipencrasnenune manapix. OnucaTenpHas cTaTUCTHKA. ['padsl.
BepositHoCTh CIIy4aiiHOTO COOBITHS. DJIEMEHTHI
KOMOWHATOPHKHU.

IloBTOpPSITH W3y4eHHOE W BBICTPAMBATh CHCTEMY
3HAHUU.
PemaTp 3agaum Ha IPEICTaBICHNUE U OITMCAHHUE TAHHBIX C




TIOMOIIIBIO M3YYEHHBIX XapaKTePUCTHK (c
MCIIOJIb30BaHUEM BU3YaAJILHOH OIOPHI).

*¥Y4yacTBoBaTh B OOCY:KIEHHHM PeIIeHUsl™ 3aJa4m C
puUMeHeHneM rpados.

Pemiatp 3agauM  Ha  HAXOXJICHUE  BEPOSTHOCTH
CIIy4aifHOrO COOBITHS MO BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OINBITAX C PaBHOBO3MOKHBIMHU
AJIEMEHTApPHBIMU COOBITUAMH (C BU3yaJIbHOW OTIOPOH).
*¥Y4acTBoBaTh B OOCY:KIEHHH PelleHHs™ 3aJadM Ha
HAXO0XJICHHUE BEPOSTHOCTEH O0ObEIUHEHHS U MTepeceueHus
COOBITHIA, B TOM YHCJIE HE3aBUCHMBIX, C UCTIOJIb30BAHUEM
rpadUyecKkux TMPEICTaBICHUM U JepeBa CIIy4allHOTO
OTIBITA.

*Y4yacTBoBaTh B 00CY:KIEHHH PpelleHHS™ 3a4a4yM Ha
IepeYUCiIeHe KOMOMHAIMM (YUCIia IepecTaHOBOK, YHcia
COUCTaHMIl), HA HAXOXICHHE BEPOATHOCTEH COOBITHI C
MPUMCHCHHEM KOMOWHATOPHKH, B TOM 4YHCIIE C
MCIIOJIb30BaHUEM TpeyroybHuka [lackans.

9 kinacc (He MeHee 34 4)

Ha3Baumue
paszaesia (TeMbl)
(4ucy10 YacoB)

OcHoBHOE coaepiKkaHue

XapaKTepncTnKa HEATCJIbHOCTH Oﬁy‘lalOIlll/IXCﬂ

IToBTOpEeHne IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTaTUCTHKA.
Kypca 8 kiacca Onepanuu Haa coObITUsIME. He3aBUCUMOCTE COOBITH.
4w

IloBTOPATH M3Yy4CHHOE M BBLICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3a1auM Ha MIPEICTAaBICHUE U ONMCAHNE JAHHBIX.
Pemate 3agaum  Ha  HaxOXJCHHE BEPOSTHOCTEH
00BbEeIMHEHNS U TIePEeceYeHUsi COOBITHH, B TOM 4YHCIE
HE3aBUCHUMBIX, C HUCIIOJIB30BaHUEM rpa(bnquKHx
IIPEJICTaBICHUN U JiepeBa CIIy4aiiHOTO OIIbITA.

Pemath 3amayu Ha mnepeducieHue KoMOMHAIMi (yucia




MEPECTaHOBOK, YHCJIa COYETaHUM), Ha HaXOXIACHHUE
BEPOATHOCTEH COOBITHI ¢ MpUMEHEHHEM KOMOUHATOPUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM TpeyroJibHuKa [lackais

9J1eMEeHTHI
KOMOMHATOPUKH
4 4)

KomOunatopHoe mpaBwio yMmHOXeHHs. [lepecTaHOBKH.
®dakropuan. CoueTaHus W YUCIO COYETaHUH. *TpeyrosbHHUK
[Tackans.™ IIpakTrueckas pabota «Bpraucnenue
BEPOATHOCTEH C UCMOJIH30BAaHUEM KOMOMHATOPHBIX (DYHKIIHIA
ANEKTPOHHBIX TAOIHII.

OcBauBaTh Ha  0a30BOM  YpPOBHe  NOHSTHA:
KOMOWHATOPHOE MPABHJIO YMHOXEHHS, YIMOPSIOYCHHAS
napa, Tpoiika 00 bEKTOB, IepecTaHOBKa, (PaKTOpHA YHCa,
COYeTaHue, YUCII0 COYCTaHuH, *TpeyroibHuk [lackams.™
Pemats nmpocreiilime 3ajayd  Ha  [IEPEUYMCICHHE
YIIOPSITIOYSHHBIX I1ap, TPOCK, IEPEUNCIICHUE TIEPECTAHOBOK
M COYCTAaHWH DIIEMEHTOB pa3IMYHBIX MHOXECTB (TI0
o0pa3siy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YUCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOXKEHHE, OUHOM
HrloToHa) (¢ HanpaBiIsAIOUIe TOMOIIBIO).

Pemath, mnpumMeHsisi KOMOMHATOPHUKY, 3aJauyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHCIIE C TIOMOIIBIO
AJIEKTPOHHBIX TaOJUI] B XOJ€ MPAKTHYECKOW paboThI (C
BU3yaJIbHOW OTIOPOi).

I'eomerpuueckast
BEpPOSITHOCTH
(4 9)

*T'eomerpuueckas BepoaTHOCTb. Ciy4aliHbIN BHIOOP TOUKH U3
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, U3 TyI'H OKPYKHOCTH.™

*OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTHL B 00CYXKIEHHM pelIeHHsl 3aJa4d Ha
HaXO0KJICHUE BEPOSITHOCTEN B OMBITaX, MPEICTABUMBIX KaK
BbIOOP TOYEK M3 MHOTOYI'OJBHUKA, Kpyra, OTpe3Ka WU
JYTH OKPY>KHOCTH, YUCIIOBOT'O IPOMEKYTKA™

HcnuiTanus
Bepnyanu
(6 )

Hcneiranne. Yenex u Heynada. Cepust HCTIBITaHUM 10 IEPBOTO
ycnexa. Hcnbitanus bepnymiu. BepostHocTu coObiTuil B
cepu ucnbiTanuid  bepuymmm.  Ilpaktuueckas pabota
«Hcnprtanus bepHymim».

OcBauBaTh Ha 0230BOM ypPOBHE MOHSATHS: UCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCIIBITAHUHU (YCIIEX U HeyJaua),
CepUsl HUCHBITAaHWUM, HACTYIUIEHHME IIEPBOro  yclexa
(neynaum), cepust ucnbiTanuii beprysm.

Pemiare  mpocreiimiue 3axa4yd Ha  HAXOXIECHHE
BEPOATHOCTEN COOBITHI B CEpUU UCHBITAHUI /10 TIEPBOTO
ycrexa, B TOM YHCJe C MpUMEHEHHEM (OpMYIIbl CyMMBI
reoMeTpUYECKOil mporpeccuu (C OMopoil Ha CIPaBOYHYIO




WH(OPMAILIHIO).

Pemiate mpocreiimme 3axauM HAa  HAXO0XACHHUE
BEPOSITHOCTE  DIIEMEHTAPHBIX COOBITUH B  cepuu
UCIbITaHUN bepHymM, Ha HaXO0XACHUE BEPOSTHOCTH
ONpEAENEHHOIO YHUCIIAa YCIIEXOB B CEPUM  MCIIBITAaHUN
beprymnu (¢ BU3yanbHOM ONOPOH).

H3yuath B X01e NpaKTH4eCKoil padoThl, B TOM 4HCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbITanui bepryum

Cayuaiinas
BeJINYHHA
(6 1)

CnyuaiiHast BeNMYMHA W PaCHpelielIeHHE BEPOATHOCTEH.
MaremaTnueckoe OXHMIaHME W JUCHEpCHs  CIy4dailHOM
BCIINYHNHEI. HpI/IMepLI MAaTE€MaTU4dYCCKOIo OXHUJIaHUuA KakK
TEOPETUYECKOI'0 CPEAHEr0 3HAUECHUS BEJIMYHUHBI.

[TonsTue o 3akoHe 6onbIINX uncen. 3MepeHne BeposITHOCTEN
C NMOMOI1IbI0 YacToT. [IpuMeHeHne 3akoHa GOIbIINX YHCEIL.

OcBoutb Ha 0a30BOM YpOBHe NOHATHSA: CIydalHas
BEJIMYNHA, 3HAYEHUE CIIy4aiiHON BEJIMYHHBI,
pacrpeeneHue BEPOSITHOCTEN.

HN3yyarp u oO0cyxaaTb IpUMEPBl TUCKPETHBIX U
HENPEPBIBHBIX CIIYYalHbIX BEIMUYUH (POCT, BEC YEIOBEKA,
YHMCJIEHHOCTb HACEJICHNUs, IPYTrUe U3MEHUNBbIE BEINYUHBI,
paccMaTpuBaBIIMECS] B KypC€ CTATUCTHKH), MOJAEIBHBIX
CIIy4alHbIX BEJIMYMH, CBA3aHHBIX CO CIIy4alHBIMU
onbiTaMu (OpocaHHE€ MOHETHI, WUTPAIBHOW KOCTH, CO
CJlydaifHbIM BBIOOPOM H T. II.).

OcBauBaTh Ha  0a30BOM  YpPOBHe  TNOHSATHA:
MaTEMaTUYECKOE OKUJAHUE CIIy4alHOM BEIMYMHBI KaK
TEOPETHUYECKOE CPEAHEE 3HAUEHUE, TUCTIEPCUs CIIydalHON
BEJIMYMHBI KaK aHaJIOT TUCIIEPCUU YHCIOBOr0 Habopa.
Pemath 3amaum Ha BBIYMCIEHUE MaTEMaTUYECKOTO
OXKMIAaHWS U JUCIEPCUU  JUCKPETHOM  CIly4alHOU
BEJIMYUHBI 110 33JJAHHOMY PaCIPEICIICHUIO, B TOM YHUCIE
3ajjay, CBSI3aHHBIX CO CTPAaxOBaHUEM M JOTepesMH (C
HaIPaBJISIONICH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTEMaTU4YECKUM  OXHJIAHUEM U
JIICIIEPCUEN HEKOTOPBIX paCHpEeNesIeHHd, B TOM YHUCIE
pacnpeeneHus cy4yaiiHOM BETMUNHBI «UUCIIO YCIIEXOBY B
CepuH UCIBITaHUN bepHysum.

M3yyaTrh, dYacTtoTy COOBITHS B  MOBTOPSIOIIUXCS




CIIy4alHBIX OIIBITaX KaK CIy4alHYIO BEJIUYUHY.
3HaKOMHMTBCSI C 3aKOHOM Oonbiiux uucen (B Qopme
bepuymnu): mpu OONBIIOM YHCJIE ONBITOB YacToTa
coObITUS OJIM3KA K €r0 BEPOATHOCTH.

Pematsp 3a1aum Ha U3MEpEHUE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIOLIEH TTOMOIIBIO).

OO0cy)kIaTh poJib 3aKOHA OOJIBIINX YHCEN B 000CHOBAHUHT
4aCTOTHOTO METO/A U3MEPEHUS BEPOSITHOCTEH.
OOcyknaTh 3aKOH OOJBIIMX YHCENT KaK IPOSBICHUE
CTaTUCTHYECKONW YCTOMUMBOCTU B U3MEHUUBBIX SIBICHUSAX,
pOJb 3aKOHA OOJBIIMX YHUCEN B MPUPOJAE U B KHU3HH
4eJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

[IpencraBnenue  NaHHBIX.
BepositHoCTh CIIy4aitHOTO COOBITHS.
koMOuHaTopuku. CiydaiiHble BETUYMHBI U PACIPEICICHHUS.

OrmucarenpHas  CTaTHUCTHKA.
DJIEMEHTHI

IloBTOpAAITH M3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTsp 3amaun Ha IPEACTaBICHUE U ONKMCAHUE JTAHHBIX.
PemaTh 3a1aum Ha HAXOXKJACHUE BEPOSTHOCTEH COOBITHH,
B TOM 4YHCJI€ B OINBITaX C PaBHOBO3MOXHBIMH
3JIeMEHTapHBIMU COOBITHUSIMH, BEpOSITHOCTEH
O0OBeAMHEHUS M TIEPEeCeYeHUs] COOBITUH, BBIYUCIATH
BEPOSITHOCTH B OTIBITAX C CEPUAMH CIy4alHBIX UCTIBITAHUIN

[Ipu pazpaboTke paboueld mporpaMMbl B TEMaTUYECKOM IIJIAHUPOBAHHH JIOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS JIEKTPOHHBIX (IIUGPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SBISIOMIMXCSA YI€OHO-METOAMYECKUMU MaTepraIaMu
AJIEKTPOHHBIE YYEOHUKM W 3aJaYHUKH, OJICKTPOHHBbIE OUOIMOTEKH, BUPTYyaJbHbIE
1abopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKIINH MU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIIONB3YEMBIMH JIJII OOYUCHUS U
BOCIIUTAHUS PA3JIMYHBIX TPYII TOJIH30BATENICH, MPEACTABICHHBIMUA B JJIEKTPOHHOM (IIU(PPOBOM) BHUIEC U PEATU3YIOMIUMHU

(MyJIbTUMEIUNHBIE TPOTPAMMBI,

nunakTudeckue Bo3MoxxkHoctu KT, comeprkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.
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