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denepanpHas pabodas mporpamMma Mo ydeOHOMY mpeamery«MaremMaThkay
(6a30BBIN ypoBeHB) (MpeameTHast oOnacTh «Maremaruka uuHopMaTuka») (naiee
COOTBETCTBEHHO —  TMporpaMma [0  MaTeMaThke,MareMaThKa)  BKIIIOYaeT
MOSICHUTENBHYIO ~ 3aIMCKY, COJCp)KaHUE OOYYCHUS,INITAHUPYEMbIE  PE3yJIbTaThl
OCBOCHHUS MTPOTPAMMEI 10 MaTeMaTHKE.

[NOACHUTEJIBHA A 3AIIMCKA

denepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3a/iep kKol Tcuxudeckoro passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus TMOAroTOBIeHa Ha ocHoBe DenepanbHOrO  TrocygapCTBEHHOTO
o0pa3oBaTeIbHOIO  CTaHJapTa OCHOBHOTO  obOmiero  obOpazoBanus  (IIpuka3
Mumnrnpocsenienusi Poccun or 31.05.2021 . Ne 287) (manee — ®I'OC O0O0),
denepalibHOM aganTUPOBaHHON 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOIO OOIIETO
oOpa3oBaHus i OOYyYalOUIMXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0pOBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosiopsa 2022 r. Ne 1025), denepanbHoi
paboyeil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO YYEOHOMY MpPEIMETY
«Maremartuka», @enepabHON MPOTPaMMbl BOCIIMTAHUS, C YIETOM PACIPEIAEIECHHBIX
M0 KjaccaM INpOBepsSEeMbIX TpeOoBaHUM K pesyabraram ocBoeHus denepanbHoOU
aJanTUPOBAHHON 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO OOIIETr0 0Opa3oBaHUS
IUIsl O0yYaroluxcsl ¢ 3aJEp’KKOM NCUXHYECKOro pa3BuTus.B paboueil mporpamme
YUTEHBbl UAEH U NoJIokeHnss KoHuenuuu pa3BUTHs MaTeMaTH4YeCKOro o0pa3oBaHus B
Poccurickoit denepanuu.

OO0mas xapakTepucTuKa y4eOHOro 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,
YMEHMsSI ~ BOCHPUHHMMATh W KPUTUYECKH  aHAJIM3UPOBATh  HMHQPOPMALHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHne mMaremMaTtuke Ja€T BO3MOKHOCTh pa3BuBaTh y oOyuaromuxcs ¢ 3I1P
TOYHYIO, PALMOHAIIBHYI0O W HMH(QOPMATHUBHYIO pPeyYb, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBBIE, CUMBOJIMUECKUE, IpaUUecKUe CPelCcTBa AJI BBIPAKEHUS
CYKJICHHI U HaITISIAHOTO UX MPEACTABIICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEeH KylIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TO3HaHUS  JEHCTBUTEIBLHOCTH,
MIPEACTABIIEHHE O MPEIMETE U METOIAX MATEMATHKHU, UX OTJIMYMKA OT METOAOB APYTUX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pelleHUs] HAay4YHbIX M MPHUKIAJHBIX 3a7ad. TakuMm o0pa3oM, MareMaThudeckoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hOpMHUpOBaHUE OOIIEH KyIbTYphl YEIOBEKa.



M3yueHne MareMaTHKHA TakKe CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHHIO
YEJIOBEKA, MOHMMAHUIO KpacoTbl M H3AIIECTBA MATEMATHUYECKHUX PaCCYKIECHUU,
BOCITPUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJIEU CUMMETPUH.

[Iporpamma oTpaxkaeT cojepkaHue oOydeHHs] npeameTy «MaTemaTuka» c
y4eToM 0COOBbIX 00pa3oBaTelbHBIX MOTpeOHOCTEeH oOyuaromuxcsa ¢ 3[IP.OBnanenue
yueOHBbIM npeaMeToM «MateMaThkay MpeACcTaBiIseT ONPEACICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3I[IP. ¥V oOyuatomuxcs ¢ 3[1P nanbonee BbIpakeHbl OTCTaBaHUS B
Pa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE H
OTBJICYEHHBIE KAaTErOPUH UM TPYAHOAOCTYIHBI. B TOXe Bpems NpHU CIEHNHAIBHOM
oOyueHuu oOydJarommecss MOTYT BBINOJHATH 3aJaHus 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIINOJHHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba pemieHus. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUU IPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEPIIAEMBIX Y4E€OHBIX NEHCTBUNA. Y OOydaromuXxcs 3aTpyAHEHBI
CUECTHBIC BBIUYHCIICHUS, MPOU3BOJAMMBIE B yMe€. B NHCBbMEHHBIX BBIYMCIICHHUSX OHHU
MOTYT HpPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX wIaro. llpum pabore ¢ 4ucCIOBBIMU
BBIPDOKCHUSIMHU, BBIYMCIICHHMEM HX 3HA4YECHHsI MOTYT HE YAEpKUBATh IPABUIIbHBIN
nopsnok aevicteuid. Ilpu ynpomienuun, npeoOpa3oBaHUM BBIPAXKEHUN ydalluecs ¢
3[IP He MOryT CaMOCTOATENBHO NPHUHATh PEIICHHE O IOCIEA0BATENbHOCTH
BBIIIOJIHEHUSL J1eCTBUI. KOHKPETHOCTh MBIIUIEHHSI OCJOKHSET YCBOCHHUS HaBbIKa
pelIEeHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHeHHWHA. MM ManomocTymHo
COBEpIIECHUE 0OPATUMBIX ONIEpaIU.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYJHAIOT U3y4YeHHEe TeMbl «DyHKIMW»: Mpu
onpeneneHu (yHKIMOHAJIBHOM 3aBUCUMOCTH, NpPH ONHUCAHUM TpaduyuecKon
CUTYAIIMH, UCTIONb3Ys] T€OMETPUUECKUH, anreOpandeckuii, QyHKIUUOHATBHBIA S3BIKH.
Hepenko yuamiuecst He BUIAT pasHUIBI MEXAY 00JacThIO ONpeneiaeHus] PYHKIUU U
00J1aCThIO 3HAUCHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
IIPOBEJCHUS aHAJIM3a YCIIOBUS 3a/1a4H, BBIEICHUS CyllecTBeHHOTo. O0yyaromumecs ¢
31IP 3aTpynHstoTCS cheiaTh YMO3AKJIIOUYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHAJIbHBIE CIIOCOOBI  pELICHMs, WHOIAA OrPaHUYUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JENaThb  JIOTHYECKHUE  BBIBOJABI, CTPOUTH
MOCJIEA0BATENBHBIE PACCYKICHUS. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM F'€OMETPUHN
MPUBOANUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3anad. OOydaromiuecsi MOryT
MOJAMEHUTH (POpPMYITy, HEIPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbKkaM B
pelleHnH  3aAa4  NPUBOAAT  HENOCTATOYHO  PAa3BUTHIE  IPOCTPAHCTBEHHBIC
npeacTtaBieHus. VM CIIO)KHO BBINOJIHUTH YEPTEK K YCIOBHIO, B IUCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHNE K YEPTEKY.

ToyHOCTh 3amOMHMHAHUSA ¥ BOCHPOU3BEICHUS y4eOHOTO MaTepuaga CHUKEHbI
0 TMPUYMHE CIA0OCTH MHECTUYECKOM MEsITeNIbHOCTH, CYXEHHS o0beMa MaMsTH.
Oo6yuatomumcest ¢ 3P Tpebyercss Ooinbliie BpeMEHH Ha 3aKpeIUieHHE MaTepuaa,
aKTyalIu3alys 3HaHUI 10 ONOpe IPU BOCIIPOU3BEICHHH.



Jlns  mpeonmoneHuss TPyOHOCTEH B HM3yYeHUHM  y4yeOHOro MpeaMera
«MaremaTuka» HeoOXoAMMa ajanTtanus o0beMa U Xapakrepa yueOHOro maTepuania K
[O3HAaBaTEJIbHBIM BO3MOXXHOCTAM yuamuxcs ¢ 3[IP. Crnenyer yueOHbINl Marepuai
IPENOAHOCUTh HEOOJBIIMMH TMOPLUUAMHU, YCIOXKHSAS €ro IMOCTENEHHO, M3bICKUBATh
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHMUN, HEKOTOpblE TEMbl JaBaTh Kak
O3HAaKOMHUTEIIBHBIE, UCKJIIOYaTh OTJICIIbHBIC TPYZHBIE JI0Ka3aTelIbCTBA,
TEOPETHUYECKU MaTepuanl pPEKOMEHAYETCS Hu3ydaTb B IIPOLECCE IPAKTUYECKOU
JESATEIBHOCTH M0 pelieHHuIo 3aaad. OpraHudeckoe €IWHCTBO IPAKTUYECKOW U
YMCTBEHHOW JIE€ATEJIBHOCTU YYalIMXCS Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIBbHOMY YCBOCHMIO Oa3MCHBIX MAaT€MaTU4YECKUX 3HAHUU H
YMECHUM.

Heau n 3a1aun usydenust yaedHoro npeamera «MareMaTuka

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

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

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

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

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

JlocTrxeHue 3TUX Lenei ooecreuynBaeTcsl pelieHreM CIeayox3anay:

» dopmupoBarh y oOydaromuxcss ¢ 3[IP HaBbIkM ydeOHO-IO3HABaTEILHOMN
JeSTEIbHOCTH: TJIaHUpOBaHUE palOOThl, IMOMCK PpAlMOHAIBHBIX IyTeH ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS] CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTYyaJbHOMY Ppa3BUTHIO, (OPMUpPOBaTh KayecTBa,
HE0O0XOIUMBbIE YEJIOBEKY /ISl MOJTHOLIEHHON KM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBbIE MaTEeMaTUYECKON JEATETbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYULIMH, IPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEOI0JICHUIO
TPYAHOCTEN;

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

" pa3BUBATh NOHATUITHOE MbILLIEHUs oOyyatomuxcs ¢ 3I1P;



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

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

* chopMUPOBATh YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEAMETY;

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

BBIUMCTICHUS», «Anredpa» («AnreOpanueckre BBIPOKEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkium», «leomerpus» («leomerpuueckue GUTYypsl U HX
CBOICTBa», «3MepeHne reOMeTpUYECKUX BEJIMUNHY), « BEpOSATHOCTh M CTaTUCTHKAY.
JlaHHbBIC TUHUYM PA3BUBAIOTCS MapaljIeNIbHO, KaXKaasi B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumozeiicteuu. Kpome »3TOro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPAAULMOHHO NpHUCyllass MaTeMAaTHKE W IPOHU3BIBAIOIIAS BCE MaTeMAaTUYECKHUE
Kypcbl U comepxarenbHble JuHHM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00IEro oOpa3oBaHUs
TpeOOBaHUE «YMETh ONEPUPOBATH IMOHATUSMU: OIpPEJEICHHE, aKcuoMa, TeopeMa,
JI0Ka3aTebCTBO; YMEHHME paclio3HAaBaTb WCTHHHBIE W JIOKHBIE BBICKA3bIBAHMS,
MPUBOJIUTH TPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUSA
BBICKa3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a ()OPMHUPOBAHUE JIOTUYECKUX YMEHUN
pacopenensiercs IO BCEM TrojaM OOy4eHUsT Ha YpPOBHE OCHOBHOIO OOWIEro
o0Opa3oBaHus.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacHpeleNEHHbIM [0 TojaaM
oOydeHusl, CTPYKTYpUpPOBAHO TakKuM o0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM,
MPUHIMITHATIBHBIM BOTIpOCaM oOOydvaromuecs: oOpamaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTE€MaTUYECKUMH IIOHATUAMHM M  HaBbIKAMU  OCYIIECTBILIIOCH
MOCJIEZIOBATENBHO U MOCTYNATENbHO, C COOMIONEHNEM TPUHIINIIA TPEEMCTBEHHOCTH, a
HOBBI€ 3HAHHS BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX MpeICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacuupsis u yryOusist e€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIC
cBsi3u. OO1me 1enu u3yyeHus: yueOHoro npenMera «MartemaTtuka» NpeiCcTaBlICHbI B
denepanbHOM pabodeit mporpaMmMe 0CHOBHOTO O0IIEero 00pa3oBaHus.

OcobGenHocTH 0TOOpPA M aanTALIMM Y4e0OHOT0 MaTepUaJia 0 MaTeMaTHKe

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUH /JI1 YCBOEHUSI MPOTPAMMHOTO Marepuana o0y4yarolUMHUCS C
3I1P. bonbiioe BHUMaHue yaensercs oT0opy y4eOHOro marepuasia B COOTBETCTBUU C
MPUHIMIIOM JOCTYITHOCTH TpPHU COXpPaHEHUH OO0IIero 06a30BOTr0 YpOBHS, KOTOPBIU
JOJIKEH MO COJIEP KaHUI0 U 00beMY OBbITh aIaTUPOBAHHBIM 7151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBMU C HX OCOOBIMH 00pa3oBaTelbHBIMU MOTpeOHOCTIMU. CremyeT
o0neryuTh OBNaJeHUe MarepuanoM oOyvatouumuca ¢ 3IIP mocpencrtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATHYECKUM IMOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU



B INPUMEHEHHH 3HAHUM, HUCIHOJb3ys NPUEMBl aKTyaldu3aluH (BU3yallbHas OIOpA,
namsITKa).

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», «YucrnoBble TpOMEXYTKH»; «MacmTtad» (u3ydaeTcss B Kypce
«I['eorpadusi»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOU Oymare ¢
WCIIOJB30BAaHUEM LMPKYJA, JMUHEWKH, YrOJbHUKA, TpaHCHopTupay», «JlnuHa
OKpYykHOCTHY», «lInomane kpyra», «llapamnensusie npsmbie», «llepnenaukynspHbie
npsimbie», «OceBasi U IEHTpalbHAsE CUMMETPUN» (M3ydaeTcsi B Kypce F€OMETPHH);
«beckoHeuHblE TEPUOAMYECKUE NECATUYHBbIE NpoOu. JlecaTuuHoe NpHOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAyIOIIME TeMbl: «PemieHue
Jornyeckui 3amau», «JlnmHa orpeska», «lllkanep, «PacnpenenuTesbHbIl 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[eTMMOCTh CyMMBI U IIPOU3BEACHUS».
«IIpuBenenne apoOu K HOBOMY 3HaMeHartenmoo», «HaxokaeHue dvactu ueiaoro u
nenoro mo ero 4vactuy. «OKpyTJeHHE IeCATHYHBIX Jpoleit». «PemeHue 3amay
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHME OYKBEHHBIX BBIPAKEHHIA
[0 YCIOBHUIO 3adauu». BpIcBOOOAMBIIMECS Yachl MOXHO HCIOJB30BaTh Ha
MOBTOpeHUE (B Havaljie ¥ KOHIIE y4eOHOTO roja), Ha u3ydyeHue Haubosee TPYAHbIX U
3HaYUMBIX Te€M: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHUE U JCJICHUE JECATUYHBIX Npo0Oeid, namMmepenue yrios; B VI
KJIacCe — JIEWCTBUS C IOJIOXKUTEJIIBHBIMA M OTPHULIATEIIbHBIMU YKCIIAMH, PELICHHE
YpaBHEHUH, CIIO’KEHUE U BBIUUTAHUE YHUCEII, COACPKAIIUX LIETYI0 U IPOOHYIO YacTh,
Ha YMHO>XEHHUE U JieJIeHUEe OOBIKHOBEHHBIX APOOEH.

Auareopa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4aTh CIEAYIOUIME TEMBI:
«ppaunoHanbHble yucina. [[eiicTBUTENbHBIEC YnCiiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTUIecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uYHcliaMny», «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHUM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPEThEN U YETBEPTOU CTEIICHEW PA3JIOKEHUEM HA MHOXKUTENNY, «DYyHKIIUA

y =VX u ee rpadmk», «IIorpemHOCTh ¥ TOYHOCTh NPUOIMKEHU», «UeTHble U
HeweTHble GyHKIHNY, «DyHKIWMS y=x"», «DyHKIUI y= ax’, ee rpadHK U CBOICTBA.
I'paduxu dpyHKIMA y= ax’ + n u Fa(x—m)z, «YpaBHEHUE C IBYMs NIEPEMEHHBIMU U
ero rpaduk», «['paduueckuit crmocod® pemieHUs CUCTEMBI  ypaBHEHHI,
«M300paxkeHne 4aeHOB apu(PMETHUIECKOM U T€OMETPUYECKON MPOTPEecCHil TOUKaMu



Ha KOOPAWHATHOM IUIOCKOCTU. JIMHEHHBIH U 3KCNIOHEHIMaNbHbIA pocT. CloXKHbIE
IPOLICHTHI.

CrnenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha H3ydeHUE Tem: «Dopmysibi»,
«Jloka3aTenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C ABYMS HEU3BECTHBIMUN,
«I"'paduk TUHEHHOTO ypaBHEHUS C ABYMs NEepeMeHHbIMUY, «I'paduyeckoe pelieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX ypaBHEHUIN», « CBOMCTBA KBaJAPATHUYHON
GyHKITUN.

BricBoOOMBIIIMECS Yachl PEKOMEHAYETCS HCIOJb30BaTh: I JIydllei
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pernenue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C ApodsiMny», «lIpuMmeHeHne cBONCTB
apu(MeTUYECKOTO KBaJAPAaTHOTO KOPHS»; Ha TMOBTOPEHHUE, pEIIEHUE 3ajad,
npeoOpa30BaHUE BBIPAXKECHUI, a TAK)KE HA 3aKPEIICHUE U3YYEHHOTO MaTepHaia.

I'eomeTrpus

CrenyeT OCHOBHOE BHUMAHHE YJEIUTh NMPAKTUYECKOW HANPaBIEHHOCTU Kypca,
UCKIIIOYUB U YNPOCTUB HAMOOJEe CIOXKHBIA JUIsi BOCHPHUSTHS TEOPETUUECKHMA
Marepuan. Ha ypokax reomeTpur HEOOXOJAMMO MaKCUMaIbHO HCIIOIb30BAThH
HarJISIIHBIE CpeicTBa OOy4eHHs, OOJbIIe MPOBOJUTH MMPAKTUYECKUX padoT ¢
yudaluMucs, pemath 3a1add. CTpouTh pelieHre 3aj1ay mpu MOCTOSTHHOM O0palieHuu
K HarJIsIIHOCTU — PUCYHKaM U YEPTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W OKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCTBO OT MNPOTUBHOrO», «CyllIeCTBOBAaHWE W  EOUHCTBEHHOCTH
MEPIEHAUKYJIISIpa K OpsAMOoi», «MeToa reoMeTpudecKux MecT», «MeTol yJIBOoeHUs
Mennansly, « Teopema @aneca u TeopemMa O IPONOPLUHUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHuUKa», «M3MeHeHHe TPUTOHOMETPUYECKUX  (QYHKIUN  TpHU
BO3pacTaHuu yria», «@opmynbl s PagdyCoOB BIHCAHHBIX M  OMUCAHHBIX
OKPY’KHOCTEM  MNPAaBWIBHBIX  MHOTIOYTI'OJIBHUKOB»,  «YpaBHEHUE  NPSIMON»,
«JIBmxenue», «CBoiicTBa ABMXKEHUS», «TeopemMa O MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAJIPaTe KaCATEIbHOW.

Cnenyer yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yuyeHHe TeM: «CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «lleHTpalibHast CUMMETpPHs,
«ITapannensubiii nepenocy, «lloBopor», «IIpeobpazoBanue mnomodusa. IlogoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laud Ha TMOCTPOEHUE C IMOMOUIBIO
UUPKYJISl W JIMHEMKW», «JlekapTOBbI KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenue
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBOOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHUE 3a7a4 U IOBTOPEHHE.

BeposiITHOCTH U CTATHCTUKA

B cBs3u ¢ TeM, 4TO NMaHHBIM KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTU JJIS
oOyuaronuxcst ¢ 3[IP, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
JOCTYITHOM i1 Y4YE€HUKOB Marepuaie. OCHOBHOE€ BHUMAHHE CIEAYET YACIUTh
paszenaM, CBA3aHHBIMU C TOBTOPEHHEM IMPOWJIEHHOTO MAaTE€pUaNIa, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUW W 3aJlaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroIMXCs.

HeoOxomumo mepecMOTpeTh COAEp)KaHHE TEOPETUYECKOTo MaTrepuaia u
XapakTep €ro M3JIOKEHUA: TEOPETUYECKUU MaTepuaj NPENOAHOCUTH B MPOLECCE



pelieHus 3a7ad YW BBINIOJHEHUS 3alaHUil HarJsITHO-TIPAKTHYECKOTO XapakTepa; He
TpeOOBaTh BBHIBOJA M 3alIOMHHAHHS CIOXXHBIX (OPMYJ, pEIICHHs] HEeCTaHIAPTHBHIX,
TPpyIOEMKHUX 3aaHui. Psi TeM cienyeT n3ydaTh B 03HAKOMHUTEIEHOM TLIAHE.

denepanpHas mTporpaMma IMPeIOCTAaBISIET aBTOpY paboyeid mporpaMmbl
CBOOOJIYy B paclpeelicHH MaTepraia 1o 4eTBepTsM (TpuMectpam). Pacipenenenue
BPEMECHH Ha M3YYCHHUE TEM B TCUCHUE YIEOHOTO T0JIa CAMOCTOSITEIEHO OIPEIeIIeTCS
00pa3oBaTeNbHON OpraHU3alUeH U 3aBUCUT OT 0COOCHHOCTEW TPYIIIBI 00YYaIOIIHXCS
¢ 3I1P u ux ocoObIx 00pa30BaTEIBHBIX MOTPEOHOCTEH.

IlpumepHble Buabl aesaTedabHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHbIE
0co0bLIMH  00pa3oBaTeJbHLIMH  NMOTPEOHOCTAMH M oOecreYHBaIONIUE
OCMBICJICHHOE€  OCBOE€HHMEe  COJAep:KaHMU  o0pa3oBaHMsl MO  MpeaMeTy
«MaremMaTHKa»

Conepxxanue BHIOB JesTenbHOCTH oOyvaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMUMO HMIMPOKO HCMOJIB3YyEMBIX B
DOAOII OO0 obmux 1 Bcex 00y4JaronIuXxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTD
BUJIBI JICATEIILHOCTH CIIEM(UYHBIE ISl JAHHOM KaTEeropuu JeTei, oOecrneunBaronme
OCMBICJICHHOE OCBOCHHUE COJIepKaHUsA oOOpa3oBaHUsl IO TMPEIMETY: YCUJICHHE
MPEIMETHO-TTPAKTUYECKON JEATEIbHOCTH C AaKTHBU3AIMEd CEHCOPHBIX CHCTEM;
YepeIOBaHUE BHUJIOB JEATCIBHOCTH, 3aJCHCTBYIONIUX PAa3WYHbIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHME MaTepuajia ¢ OIOpO Ha AITOPUTM; «IIOLIArOBOCThY» B U3YyUCHUU
Marepualia; HCIOJb30BAaHUE JIOMOJHUTCIBPHON BHU3YaJIbHOM OIMOPBI  (CXEMHI,
a0JIOHBI, OIOPHBIE TAOJMIIBI); PEUEBOM OTYET O Tpolecce H pe3ylbTare
NEATEIIbHOCTH; BBITIOJTHEHUE CIEIUATbHBIX 3aaHuil, 00eCIeurnBaIOIIUX KOPPEKITHIO
peryisanuu  y4eOHO-II03HABATEIPHOM JEATEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

denepanibHas TEMAaTHUUECKass U TEPMUHOJIOTUYECKAs JIEKCHMKAa COOTBETCTBYET
DOAOIT O0O0.

Jns oOyuvarommxcsa ¢ 3IIP cymiecTBeHHBIM SIBIIOTCS MpPUEMBbI padOTHI C
JIEKCUYECKUM MaTtepuaioM Mo mnpeaMery. [lpoBoauTcs cnernuanbHas padboTa 1Mo
BBEJICHUIO B AKTUBHBIN CJIOBaph OOYYaIOIIMXCSI COOTBETCTBYIOIIECH TEPMHHOJIOTHHU.
N3ydaembie TEepMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTesbHa
BHU3yaJlbHas MOICPIKKA, AITOPUTMBI pabOThI C OTPEICIICHUEM, OITOPHBIC CXEMBI IS
aKTyaJu3aIlliid TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «MaremaTuka» B y4eOHOM ILIaHE

B cootBercTBUM ¢ DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbLHBIM
CTaHJapPTOM OCHOBHOTO 00mIero oOpa3oBaHus Y4eOHBIM TpeaMer «MareMaTukay
BXOJUT B TIPEAMETHYIO o00jacTh «MartemaTuka u HWHGOPMATHKA» U SBISCTCA
oOs3aTenbHBIM 11 M3ydeHus. B 5-9 kmaccax y4eOHBIA mpeameT «MareMatrkay
TPaJAWIIMOHHO M3y4aeTCs B paMKaxX CIEIYIONINX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsl JIEMEHTHI



CTaTUCTUKA M Teopuu BeposTHOcTel) u «l'eomerpusi». Hacrtosimieil mporpammoit
BBOJIUTCSI CAMOCTOSATENbHBIN Y4eOHbIH Kypc «BeposiITHOCTh U CTATUCTUKAY.

OO111ee YncIo 4acoB, PEKOMEHJOBAHHBIX VISl U3YYEHUSI MaTeMaTuKu (0a30BbIit
YpOBEHb) Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus, — 952 yaca: B 5 kiacce — 170
gacoB (5 yacoB B Heflento), B 6 kinacce — 170 vacoB (5 yacoB B HeJENI0), B 7 Kjacce —
204 gaca (6 yacoB B HeJeno0), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEIIO).

I[lnanupyemble pe3yJbTaThbl OCBOCHUSA YUeOHOro npeamera «MaremaTuka»
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi

N3yueHue wmaremMaTMkd Ha YypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
HaIlpaBJICHO Ha JOCTHKeHue oOydaromumucs ¢ 3[1P TMYHOCTHBIX, METaNPEIMETHBIX
Y MIPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB OCBOCHHUS YUYEOHOTO IIPEIMETA.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHUS IPOrpaMMbl IO  MaTE€MaTUKE
XapaKTepU3yTCS:

NATPHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM MHTEPECA K MPOILJIOMY M HACTOSIIEMY POCCHIICKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHHSIM POCCUMCKUX MAaTEMaTUKOB U POCCHICKOM
MaTe€MaTUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHHUI B JIPYTUX HayKax U
MPUKIAAHBIX cepax;

rpaskIaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMIOJIHEHUIO OOSI3aHHOCTEHN TpakJaHWHA U peaM3allliK €ro
MpaB, IPEICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYp, SBIEHUM, MPOIEAYp TPaKIaHCKOro oOIIecTBa (HampuMmep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMpoOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHMM HayKd, OCO3HAHHEM BaXXKHOCTH
MOPaIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIIBHOCTH YUYEHOTO;

TPYA0BO€ BOCIIUTAHME:

YCTAHOBKOW Ha aKTMBHOE YyYacTUE€ B PEUICHUH MPAKTHUYECKHX 3aJad
MaTe€MaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHUEM BaXXHOCTU MaTeMaTH4EeCKOTO
oOpa3oBaHus Ha TMPOTHKEHUU BCEW JKU3HU IS YCIEUIHOW MpodeccuoHanbHON
JESTETPHOCTH W Pa3BUTHEM HEOOXOMWMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM W
MOCTPOCHUEM WHJIMBUIYAIbHOW TPACKTOPUU OOpa30BaHUs W JKU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEM;

3CTEeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  DOMOIIMOHAJIBHOMY M  ICTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aj]ad, PEIICHUH, pacCyKICHHI, YMEHUIO BHCTh
MaTeMaTU4eCKrue 3aKOHOMEPHOCTH B UCKYCCTRE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTAlMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPENCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTUS YEIOBEKA, MPUPOILI U
oOIecTBa, TOHMMAHUEM MaTeMaTUYeCKOM HayKd Kak cdepbl YeI0BEeYeCKOM
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUA W 3HAUMMOCTH [IJIi PAa3BUTHS LIMBUIIU3AINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKd W MaTeMaTU4eCKOM KyIbTypoll Kak CpeICTBOM



MO3HAHUS MHUPA, OBJIAJEHUEM NPOCTEHIIMMH HAaBBIKAMHU HCCIIEIOBATEIbCKON
TEeSITENIbHOCTH;

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

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKHE 3HAHHWA B HUHTEPECax CBOErO
30pOBBSl,  BEICHUS  3J0pOBOro  oOpa3a  KU3HU  (300pOBOE  IIUTaHHE,
COAJIaHCUPOBAHHBIM  PEKUM  3aHATUH W OTAbIXa, peErysipHas (¢uznyeckas
aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4YeI0BEeKa;

IKOJIOTHYecKoe BOCIIUTAHUE:

OpUCHTAIMEH Ha MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUN AJISl pElIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPYKAIOIIEH Cpebl, IUNIAHUPOBAHUS TIOCTYIKOB M OLIEHKH HX
BO3MOKHBIX TOCHEACTBUN MJII OKpYXKAIoIIEeH Cpedbl, OCO3HAHHWEM TII0OATBEHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM U MyTEH UX PELICHUS;

ajanTauMsa K M3MEHSIOUMMMCH YCJIOBMAM COLMAJIBHON W NPHUPOIHOI
cpenbl:

TOTOBHOCTBIO K JIEWCTBUAM B YCJOBHSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAaKTUYECKYIO AESITENbHOCTb, B TOM YHUCIIE
YMEHUE YUUThCA Y APYTUX JIOJeH, IpUoOpeTaTb B COBMECTHON JEATEIBHOCTH HOBBIE
3HaHUS, HaBBIKU ¥ KOMIIETEHLIMU U3 OTbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMHUPOBAaHWM HOBBIX 3HAaHUH, B TOM YHCIE
dbopMynHpoBaTh UAEH, MOHATHUS, TUIOTE3b 00 00BEKTaxX M ABICHUSIX, B TOM YHCIIE
paHee HE HW3BECTHBIX, OCO3HaBaTh Je(PUUUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO0,  BOCIPHUHHMATH
CTPECCOBYIO CHUTyallMI0 KakK BBI3OB, TpPEOYIOUM KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble peUIeHUs W JeWCTBUSA, (OPMYIUpPOBaTb M OLEHUBaTb PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynbprare ocBoeHHUs MpOrpaMMbl MO MareMaTHKE Ha YPOBHE OCHOBHOIO
obOmero oOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynytr cdopmupoBanbl
METaNnpeIMETHbIE PE3yIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJEHUEM YHUBEPCAIbHBIMU

MMO3HaBaTCJILHBIMU JICUCTBUSIMH, YHHUBEPCAIIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATBHBIMH PETYJISITUBHBIMU 1€V CTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU y4eOHbIMU No3HaBaTeJbHBIMH
JelCTBUSIMH:

YCTAaHABJIIMBAaTh  MPUYMHHO-CJICJACTBEHHbIE CBS3M B  XOJE€  YCBOCHHS
MaTeMaTU4YeCKOro Marepuana;

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

C TOMOIIBIO yUYWTENSl BHIOMpATh CIMOCOO pEIIeHUsS MaTeMaTUYeCKOW 3aJladu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

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

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



MOHUMATh W WHTEPHPETHPOBATH MHGOPMAIUIO PA3THYHBIX BUIOB U (opm
IIPEACTaBIICHUSI;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4l rpaduueCKUMH CXEMaMU;

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

MOHUMATh U UCIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HAMISIIHOCTH (Tpadukwy,
IUarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Ui WUIOCTpallid, WHTEpIpeTaluH,
apryMEHTAaLUU.

OBinaseHne  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMU
AeCTBUSIMM:

OpPraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3aaY;

B3aMMOJICHCTBOBATh M HAXOJIUTh OOIIHME CIIOCOOBI padOTHI; paboTaTh B TPYIIIIE:
HaxOJIUTh O0OIIee pemieHre W paspeniaTth KOH(MIUKTH HAa OCHOBE COTJIACOBAHUS
no3unuMii M yd4€Ta  HMHTEpPECOB;  CiyliaTh  mapTHEpa;  (GOpPMYIHPOBATH,
apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPH HATUYUU PA3HBIX TOYEK
3peHUs W pa3pemaTh KOH(JIMKTHI Ha OCHOBE yu€Ta HMHTEPECOB W MO3UIIMHA BCEX
YYaCTHHUKOB;

apryMEHTUPOBATh CBOK IMO3ULUHUK0 W KOOPAMHUPOBATH €€ C IMO3ULUSIMHU
napTHEPOB B COTPY/IHUYECTBE TPU BHIPAOOTKE OOIIEro pemieHuss B COBMECTHOMU
NEATEIbHOCTH;

BBITIOJTHSATh CBOIO 4YacTh pabOThI, JOCTUraTh KadeCTBEHHOTO pe3yJibTara U
KOOPJIUHUPOBATH CBOU JICUCTBUS C APYTUMU YIE€HAMU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OO MPOYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACICTBUSIMM:

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

IUIAaHUPOBATh U OCYLIECTBIISITH AEATEIBHOCTH, HAMNPABICHHYK) Ha PEUICHHE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMyIMpoBaTh W YACPKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH W
MOCJICA0BAaTEILHOCTD JICUCTBUM;

OCYIIECTBJISATH KOHTPOJb TI0 00pa3Ily U BHOCUTh HEOOXOIMMBbIE KOPPEKTUBHI;

KOHTPOJIUPOBAaTh TMPOIECC W  pe3yJbTaT ydyeOHOW  MaTeMaTH4YeCKOM
NEATENbHOCTH;

aJIcKBaTHO OIICHUBATh MPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJTHEHUS
y4eOHOM 3amaun, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXKHOCTU €&
pelieHus;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJBIO
0oOHapy>KeHHsI OTKIIOHEHUH M OTIMYHM OT 3TAJIOHA.

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUI JOCTUTHYT TpeOyeMbIil pe3ynabTaT
NeSTETLHOCTH, OMPEIEIATh MO3UTHUBHBIE M3MEHEHWsS W HalpaBJICHHs, TPeOyromue
JnajabHeHIe padoThl,

PETYINPOBATH CIIOCOO BHIPAKEHHS IMOIIUH.



[IpenmeTHblE  pe3yJabTaTbl  OCBOEHHMS  MpPOrpaMMbl IO  MaTeMaTHKeE
NpEeJICTaBIEHbI 1O ToflaM OOy4YeHHs B paMKax OTAEJbHBIX YYEOHBIX KYypCOB: B 5—6
KJaccax — kypca «MaremaTtukay, B 7-9 kinaccax — KypcoB «Anredopay», «l eomerpusi»,
«BeposATHOCTD U CTAaTUCTHKAY.



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 M TBOPYECKUX CHOCOOHOCTEH OOy4aromuxcs C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSA3M MaTEeMATUKHU U OKPYKAOIIETO0 MUPA;

* (popmupoBaHue (QYHKIMOHAIBHON MaTeMaTHYECKOM TIpaMOTHOCTU: YMEHHS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX
3a/la4, HWHTEPIPETHUPOBATh IOJYYECHHBIE PE3YIbTaThl M OLIEHUWBaTh MX Ha
COOTBETCTBHE MPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyeckas U TeOMETpUYECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroii, a B
TECHOM KOHTAKT€ W B3aUMOJCHUCTBUHU. TaKke B Kypce NPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTaTUCTHKU.

W3yuenue apudmernyeckoro mMarepuaiga HAUMHAETCS CO CUCTEMaTH3alluu U
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YMCJAX, MOJYYECHHBIX B HadaJbHOW 1IKoie. Ilpn
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM M (OPMHUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIINM NpuéMaM NPUKHIKH U OLEHKU Pe3yIbTaTOB
BBIYMCIICHUN. M3ydeHue HaTypajbHBIX YMCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C HauaJbHbIMU MOHSITHIMHU TEOPUU JCIMMOCTH.

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 paccMoTpeHHne OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUECHUIO JECATUYHBIX IPOOei, YTO LEIecO00pa3HO
C TOYKU 3pPEHUs JIOTUKUA W3JI0KEHHSI YMCIOBOW JMHHUM, KOTAa MpaBuUiia JICUCTBUH C
JIECATUUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ HW3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JAECSTUYHBIMU
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,
OCBOCHHME  HOBBIX  BBIYMCIMTENbHBIX  QJITOPUTMOB, OTTAYMBAaHUE  TEXHUKU
BBIYKMCIICHU, B TOM YKCJI€ 3HAYEHUI BBIPAKEHUM, COJEPIKAIUX U OOBIKHOBEHHbIE, U



JeCSITUUHBIE ApoOU, YCTAaHOBJICHHE CBS3€H MEXIy HUMH, PAaCCMOTPEHHUE MPUEMOB
pelieHus 3aja4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C ITOHITHEM
IIPOLICHTA.

OCO0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)KE€ MOTYT pPacCMaTpUBaTbCA B HECKOJBKO 3TanoB. B 6 kiacce B
Hayayle U3ydeHHs: TeMbl «lloJ0KHUTENbHbIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAaMUA W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMHA YHCIAMH
IIPOUCXOJUT HA OCHOBE COAEPKATEIBHOI0 MOAXOAA. DTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTBH YYAIIUXCS NPAKTHYECKH CO BCEMHM OCHOBHBIMHM MOHSATHSMMU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETUIECKUX
neictBuid. M3ydeHue palMOHAIbHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
MIPOJIOJKEHO B Kypce anreOpbl 7 Kacca, YTO CTAHET CIEAYIOMM IPOXOJ0M BCEX
NPUHLUIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JeleHue TpPYAHOCTEH obserdaer
BOCIPUATHE MaTepuaya, a paclpeiesieHUe BO BPEMEHHM CIOCOOCTBYET NMPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElIEHUIO0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyOKd, Ha paboTy U
ITPOU3BOJIUTENIBHOCTh, Ha NPOLIEHTHI, Ha OTHOLIEHUS W mnponopuuu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS C MpUEMAMM pelIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MH(pOpMALMEN, IpencTaBlieHHON B (opme TadJuIl
WJIY JUArPaMM.

B ®epepanbHoit pabodeidt mporpaMme MOpeayCMOTpeHO (opMupoBaHUE
MPOTEIEBTUUECKUX aIreOpandecKkux npeacTaBieHni. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCMMOCTH OT MAaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJb3YeTCS MPEXKIE BCEro IJs 3amucH OOLIMX
YTBEPXKACHUM W TOpejIokeHU, (opMya, B YacCTHOCTH JJIs  BBIUYUCICHUS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HampaBJICHHass Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHUH. OTO BaXHBIM J3Tam B U3YYCHHUH
F€OMETPUHU, KOTOPBIM OCYLIECTBISIETCS HA HAISAHO-IPAKTUYECKOM  YPOBHE,
OnMpaeTcd Ha HarIAHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS NMPAKTUYECKON IEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecs 3HAKOMSTCS C T€OMETPUYECKUMH (UIypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpoOCTeiline cBoiicTBa. B
IpoLecce U3yYeHUsl HarjsAHON T€OMETPUHN 3HaHUs, NOJyYeHHbIe 00yUYaloluMucs B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CormacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4aeTcss WHTErPUPOBAHHBIN
npeaMer «MaTtemaTtukay, KOTOPBIH BKIIOYAeT apuPMETHUECKUd MaTepuanl u
HATJSIAHYIO TEOMETPHIO, a TaKKe TPOTEIEBTUYCCKUE CBEACHHUS W3 areOphl,
AJIGMEHTHI JIOTUKU U Hadaja OMUCcaTeIbHOW CTaTUCTHKH.

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

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

S KJIACC

HarypaJjbHble 4nciia 1 HYJIb

HatypansHoe uwncno. Psa nHarypanbnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJIMHATHOU (YUCTIOBOI) MpsSIMOil.

[lo3urmonHass cucrema cuucieHus. *Pumckas HyMmepauus Kak HpuUMep
HETIO3HIMOHHON CHCTEMbI CUMCIeHns* . JleCATHIHAS CHCTEeMa CUHCIICHIS.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPAaBHEHHUE HATYypaJbHBIX YHUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHbBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKMCEN; CBOMCTBO HYJSl MPH CIOXKEHUU. Bbruuranue
KaK JIeicTBUE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATypaJIbHBIX YHCEN; CBOMCTBA
HYJIA U €IMHULIBI TIPU YMHOXKEHHH. [[ereHune kak JeicTBue, 00paTHOE YMHOKEHHIO.
KomnonenTsl  nelicTBui, CBA3b  MexAy Humu. [IpoBepka  pe3ynbTaTa
apudmernyeckoro neWctBus. IlepemecTuTeNbHOE U COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¢ YMHOXEHHS, *paclpelesIuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHST*.

Hcnonb3zoBanue OykB 151 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA W 3alHCH
CBOMCTB apu(METHUUECKUX JACHCTBUIA.

*lenutenu W KpaTHble yucia®, pasjokeHue Ha MHoxurtenu. lIpocteie u
coctaBHble yncia. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ oCTaTKOM.

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

HucnoBoe BbIpakeHUE. DBpIlYMCIICHHE 3HAYEHUM YHCIOBBIX BBIPAXKCHUU;
MOPSAIOK  BBINOJIHEHUsS  JeuWcTBuil.  Mcnonp3oBaHMe  NMpU  BBIUKUCIIEHUAX
MEPEMECTUTENHHOTO U COYETATEIIBHOTO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKCHHS,
*pacmpeieTuTeIbHOTO CBOMCTBA YMHOXKEHUS ™.

Jpodu

[IpencraBienre o JOpobw Kak crmocobe 3alMch  YacTH  BEIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HenpaBUiIbHBIE ApoOu. CMmenranHas Jpoob;
MpEeJICTABJICHUE CMEIIaHHOW ApoOM B BUJIC€ HENPABUIBLHOM JpOOM W BBIICIICHHE
LEJI0M YacTU 4YMciia U3 HenmpaBWibHOM aApoou. M3o00paxenue npoOeld TOUkamMu Ha
qucaoBoi npsmMoit. OcHOBHOE cBOMCTBO Apoou. *Coxkparnienue npooeit. [IpueneHue

1
BHGCL Hu gajice **0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPBIX HPOBOAUTCA B O3HAKOMHUTEIILHOM IUIAHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



Apodu K HOBOMY 3HaMeHatento *. CpaBHeHuUE 1po0eit.

CrnoxxeHre U BblYMTaHUE JpoOed. YMHOXKEHUE U JelieHue aApo0eil; B3auMHO-
obpatHble apodu. *HaxokaeHue 4acTH 11e10r0 U IEJI0T0 10 €0 YacTH *.

Hecarnunas 3anuch apoOei. IlpeacraBieHune IecATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOM. M300pakeHne MeCATHYHBIX APOOEH TOUKaMU Ha YUCIIOBOUM MPSIMOIA.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckre JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JECATUIHBIX ApoOeii™.

Pemenne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amay  apudMeTHdyeckuM crmocoOom. *Perienue
Joru4ecknx 3aaad. Pemenune 3amad mepeOOpoM BCEX BO3MOXKHBIX BapHAHTOB ™.
Hcrnonb30BaHue MPU pELIEHUU 33124 TAOJIUI] U CXEM.

Pemenue 3amay, coiepkalmux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHHE; LIE€HA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHUS:
Macchbl, 00bEMA, IIEHBI; PACCTOSHUSI, BPEMEHHU, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BEITUUUHBI.

Pemienne oCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienne TaHHBIX B BUIE€ TaOJHII, CTOIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, Mpsimasi,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIN, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnvuHa oTpe3ka, METpUYECKUE €AMHUIIBI JUIMHBL. J[JInHAa JOMaHOM, MepUMeTp
MHOTOyTOJIbHUKA. 3MEpeHre U MOCTPOEHKE YIII0B C MOMOUIBIO TPAHCIOPTHUPA.

Harnsinaele mnpencrtaBieHuss O (Qurypax Ha IIOCKOCTH: MHOTOYTOJIBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBeHCTBE PUryp *.

N3o6paxkenne ¢uryp, B ToM umcie Ha kierdatou Oymare. *Iloctpoenue
KoH(urypanuii U3 dactei MpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Ooymare®. Mconp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucjie (Guryp, m300pak€HHBIX Ha KJeT4aTod Oymare.
Enunuiibl n3mepenus mioniaau.

*Harnsaneie mpeactaBiaeHus: O MPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOIbHBIN
rapasuieIenuIie, KyO, MHOTOTPAHHUKH. N3obpaxkenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOIPAHHHUKOB (M3 OyMaru, IpOBOJIOKH, IIACTUIIMHA U JIp.)*.

*OO0bEM TPSAMOYTOJBHOTO Mapajuienenumnena, kyba. EnuHuibl u3MepeHus
o0BbéMa *.

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, OPSAOK ACUCTBUI, UCHOJb30BaHUe CKOOOK. Mcnonb3oBanue
IIPA BBIYUCIICHUAX IEPEMECTUTEILHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U



YMHOXEHUS,  *pachpeleuTeNbHOIO0  CBOMCTBA  yMHOXeHHS.*  OKpyrieHue
HaTypajlbHBIX YHCEIL.

Jlenutenu u KpaTHble 4yncia; *HauOOIBIINI OOUIUI AeNUTENh U HauMEHbIIIee
oO1ee kpaTHoe. [lenuMocTh CyMMBI U pou3BeieHus *. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIleHHE IpOOCH.
CpaBHeHMe U yrnopsiiounBaHue ApoOeil. PemeHue 3aay Ha HAXOXKIEHUE YAaCTU OT
LEJ0oro M WLEeJoro mo ero 4vacth. JIpoOHOoe 4YuClIO Kak pe3yJpTaT JeJICHHUS.
[IpencraBnenne aecATUIHOW ApOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npe/cTaBiICHUsT OOBIKHOBEHHOM NpoOu B BUJIE AecATUYHOU. Jlecatuunbie ApoOu u
MeTpuuecKas cucrtema mep. ApudMeTHUeCKHe NeUCTBUS U YUCIIOBBIE BBIPAXKECHUS C
OOBIKHOBEHHBIMH U JIECITUYHBIMH JIPOOSMHU.

OtHomenne. J[leneHne B JaHHOM OTHOIIEHHMH. *Macmtad*, MOpomopuus.
[IpumMeHeHre TponopIUi NPy PEIICHUH 3a/1a4.

[TonsiTue nmpoueHTa. BelunciieHne NpoleHTa OT BEIUYUHBI U BEIMYUHBI 10 €€
IpPOLEHTY. BblpaxeHHe MPOLEHTOB NECATUYHBIMHU Jpo0simu. Pemenue 3amau Ha
IPOLEHTHI. BbIpakeHre OTHOLIEHUS BEIUYUH B MPOLICHTAX.

IToJsi0kuUTeIbHBIE U OTPHIATEIbHBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble uMcna. Llenble uncna. *Mopyne uucna,
reoMeTpuyeckas MHTepHperanuss Moayis uucina*.M3o0pakeHue uyucen Ha
KOOPJIMHATHOM NpsIMON. *YHCI0BBIE IPOMEKYTKH *.

CpaBHenue umcen. ApumeTnyeckue [EHCTBUS C TOJOXKUTEIBHBIMH U
OTPHUIATEbHBIMH YUCIIAMHU.

[IpsimoyronbHas cucTeMa KOOPAMHAT Ha TUIOCKOCTH. KoopauHaThl TOYKH Ha
IJIOCKOCTH, adciucca u opauHarta. Iloctpoenue Touek u Guryp Ha KOOPAMHATHOU
MIJIOCKOCTH.

BykBeHHbIE BbIpaKeHUS

[Ipumenenue OyKB JJisl 3aITUCU MAaTEeMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux [erdcTBUil. *BykBeHHBIE BBIPAKEHUS W UHCIOBBIC
MOJICTAaHOBKU.* DByKBEHHbIE DPAaBEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbI IEPUMETPA U TUIOIIAIN MPSIMOYTOJIbHUKA, KBajapaTa, *00béma
napajuiesenuneaa u kyoa*.

PemieHne TekCcTOBBIX 33124

Pemenne TekcTOBBIX 3adady  apuMETUYECKUM crocoboM. *Pemenue
JOTUYECKHX 3aJay. Penienue 3aaa4d nepedopoM BCceX BO3MOKHBIX BapUAHTOB. *

Pemenne 3amad, coiep amux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEIWYHHBL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTENBHOCTb,
Bpemsi, 00BbEM paboThl. EauHUIBI M3MepeHUs: MaccChl, CTOMMOCTH; PAaCCTOSHHUS,
BpeMeHH, CKOpOCTH. CBs3b MEXKIY SAMHUIIAMHA U3MEPEHUS KaXI0H BEITMUUHBI.

Pemenue 3aa4, CBA3aHHBIX C OTHOILLIEHUEM, MPONOPIIHOHATBHOCTHIO BETUYHH,
MPOLIEHTaMH; pPEIIeHHe OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*O11eHKa ¥ TIPUKHUKA, OKPYTJICHHE pe3yibTaTa ™,

*CocraBieHre OyKBEHHBIX BBIPAXKEHUI MO YCIOBUIO 3a/1a4H *.

[IpencraBienne AaHHBIX C MOMOLIbI0 Tabnuu W guarpamm. CronOyarbie
AuarpamMMbl: YTE€HHE U TIOcTpoeHue. UTeHne KpyroBbIX AUarpaMM.



Harasgnas reomerpust

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

*B3zauMHOE pacrnojoKeHUE [BYX MPSMBIX Ha IUIOCKOCTH, IapaljiesIbHbIE
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSIMOM; JIMHA MapIIpyTa Ha KBaJpaTHON CETKeE.

M3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHcHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJBbHUKOB. [IpAMOYroIbHUK, KBaJapaT: HUCIOIb30BAHHE CBOMCTB CTOPOH,
yraoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTYp Ha HEIMHOBAHHOM
Oymare ¢ UCIOJNIb30BaHUEM IIUPKYJS, JIMHEHKU, YroJbHUKA, TpaHCIOpTUpa ™.
[TocTpoeHus Ha KieTyaron Oymare.

[lepumerp MHoroyronbHuka. [loHsTHe mowaan QUIYpHl;  €IUHUIIBI
u3Mepenus miowmwaau. [pubmmwkénnoe namMepenue miom@anu Guryp, B TOM 4UcCie Ha
KBazpaTHOM ceTke. *[I[pubnmkéHHoe HM3MEpEeHHEe JUIMHBI OKPYXXHOCTH, IUIOLIaAu
Kpyra*,

*CUMMeTpusi: LeHTpajibHas, oceBasl M 3epKaibHas cummerpuu. Iloctpoenue
CUMMETPUYHBIX PUTYD *.

*Harnsansie MIPEICTABIICHUS 0 POCTPAHCTBEHHBIX ¢durypax:
napajienenunesn, KyO, NOpu3Ma, NUpaMHAa, KOHYC, LWJIMHIp, Map W cdepa.
N300paxkeHre npocTpaHCTBEHHbIX (Quryp. [Ipumepsl pazBEPTOK MHOTOTPaHHUKOB,
uuiauHApa U koHyca. Co3maHue Mojenedl MpOCTpaHCTBEHHBIX (Guryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U Jp.).

[Tonarue oOBEMaA; eAUHUIBI U3MEpeHUsT 00bEmMa. OO0BEM MPSAMOYTOJBHOTO
napajienenumneaa, kyoa*.

IIJTAHUPYEMBIE TTIPEJIMETHBIE PE3VYJIbTATBI OCBOEHUWA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO O0OecrneunBaTh TOCTIDKEHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelIbHbBIX
pE3yIbTaTOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHpOBAaTbCSI B TOHIATHSX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
TepPMUHAMHU, CBS3aHHBIMH C HATYpaJIbHBIMA YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH JIPOOSMH.

CpaBHUBaTh W yNOPSJOUMBATH HATypaJibHbIE YHWCJAa, CpaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIE JPOOH, IECSITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOHM)  mpsMoll ¢
COOTBETCTBYIOIIIMM €l YHCJIOM W H300pa)kaTb HATypajbHbIE YMCJIa TOYKAMH Ha
KOOPJIMHATHOM (YHUCTIOBOI) MPSMONA.



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

BBINOMHATE NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUNCICHHIA.

OKpyIJISITh HATYpAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3amauM apu(METUYECKHM CIIOCOOOM M C TOMOIIbIO
OpraHMW30BAaHHOTO KOHEYHOIro Iepedopa BCeX BO3MOXKHBIX BapuHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemiath 3amauu, cojep:kaniue 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIUYHUHBI:
CKOPOCTb, BpEeMsI, PaCCTOSIHHE; TIeHa, KOJIMYECTBO, CTOUMOCTH (TIpH HEOOXOIUMOCTH C
HCITOJIb30BAaHUEM CITPABOYHON WH(OOPMAITIH).

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

[Tonb30BaTbCA OCHOBHBIMHM €AMHUIAMU M3MEPEHUS: LIEHBI, MACChL;paCCTOSHUSA,
BPEMEHHU, CKOPOCTH; BBIpaXaThb OJHH €IUHUIBI BEIUYMHBI 4Yepe3 napyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats uHMOpMaIuio, MPEACTABICHHYIO B Tabiuile, Ha CTOIO04YaTON
auarpamMme, HUHTEPHpPETUPOBaTh IMPEICTABICHHBIE NAaHHBIE, WCIOJIb30BaTh JIAHHBIC
IIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonp30BaThCA FEOMETPUUYECKUMU TOHSATUSAMU: TOYKA, MpsiMasi, OTPE3OK, JIyY,
YToJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYXKAIOLIETO MHUpa, UMEWIUX Gopmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBSI3aHHYIO C yIJIaMU: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJi, BEpIIHUHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaUuyC, TUAMETP, LICHTP.

N300paxkath W3y4YeHHBIE TeoMeTpuueckre (Urypbl Ha HEIWHOBAHHON W
KJIeTYaTOM Oymare ¢ MOMOIIBIO IIUPKYJIS U JIMHEHKH (TIOCIIe COBMECTHOTO aHAJIN3a).

HaxoauTe AJHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTHh OKPYKHOCTh 3aJJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa ISl UX
MOCTPOCHUSI, BBIYUCIICHUS TUIOIAAN U TIEpUMETpa.

Breluncnare mnepuMerp M IUIOMIA[Ab KBajapara, MOpsIMOYrojibHUKa, GUryp,
COCTAaBJICHHBIX W3 MPSMOYTOJIbHUKOB, B TOM uuciie (Guryp, u300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMH €IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIOIIA/IN; BRIPAXKATh OJHU €AUHUIIBI BEJIUYUHBI uepe3 apyrue (mpu HeoOXOqUMOCTH
C OTIOPOIi Ha CITPABOYHYIO0 HH(POPMAIIHIO).

PacniosnaBate  mapasuienemnumen, KyO, HCIOIB30BaTh TEPMHUHOJOTHIO:
BEpIIIHA, peOpo TpaHb, U3MEPCHUSI; HAXOAUTh U3MEPEHUS Napalljiesienunena, Kyoa.

Beraucisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHbIM H3MEpEeHusM (C
OTOpPOM HA AJITOPUTM Y4YEOHBIX ACHCTBUM), MOIB30BATHCS EAUHUIIAMUA H3MEPEHUS
o0BbEMma.



Pemiath HecCHOXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
NPAKTUYECKUX CUTYyalUsiX (Ipu HEOOXOAMMOCTH C BU3yaJIbHOW OMIOPOH).

6 KIIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBaTbCS B TOHATHSX M ONEPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMU, CBS3aHHBIMHU C Pa3JIMYHBIMU BUJAMHU YHUCENl U CIOCOOAMU UX 3alucCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJTHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

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

BoinonHaTh aprudpMeTnyeckue 1eHCTBUS C HaTypaIbHBIMU U LEIbIMU YMCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU TPOOSIMHU, MOJTOKUTEIBHBIMU U OTPUIATEIbHBIMU
YUCIIAMH.

Briuncnars 3Ha4€HUST YUCTOBBIX BBIPAXKEHUM, BBIMOJHATh IPUKUJIKY U OLICHKY
pe3yibTara BBIUMCICHUH; BBINOIHATH MPEOOpa30BaHUsI YUCIOBBIX BBIPAKCHHUM Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

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

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

OkpyrasTh LeNble 4YKclia U JeCATHYHBbIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMKEHUS YUCET.

YucsaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSIX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
TepMUHAMU, CBSI3aHHBIMU C 3aIMChI0 CTENEHU YKCIIA, HAXOAWTh KBaJIpaT U KyO
YuCyaa, BBIYUCIATh 3HAYEHUS TMPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJEpIKALIUX
CTEIEHHU.

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

*[Tonb3oBaTbcs MacITaboOM *, COCTABIISATH IPOMOPLUU U OTHOLLEHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHHUS YMCEI MPU 3aMKUCA MATEMATHYECKUX
BBIDOKECHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISS
HEO0OXOMMbIC TOACTAHOBKM W TpeoO0pa3oBaHus (C OMOPOM Ha alrOpUTM y4eOHBIX
JNEUCTBUIN).

Haxoaute Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

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

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPONOPIIMOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMU; peuiaTh TP OCHOBHBIE 33Ja4yd Ha
JIpOOU U TPOLEHTHI.

Pemate 3amauum, cojepkalipe 3aBUCUMOCTH, CBS3BIBAIOUIUME BEIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb;



POU3BOAUTENLHOCTh, BpeMsi, 00BEMaA paboThl, HCMIONB3yd apu(PMETHUECKUE
NEUCTBUs,  OLCHKY, IPUKUIAKY; II0Jb30BaTbCs  C€IMHHULAMH  HU3MEPECHUS
COOTBETCTBYIOIINUX BEIUYMH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIN3a.

W3Bnekatp uH(pOpMalMIO, NPEICTaBICHHYI B TaOJMIAX, HAa JIMHEWHOM,
CTOJOYaTOW WM KpPYroBOM JAMarpaMMax, HHTEPIPETUPOBATh IPEICTABICHHBIE
JTAHHBIE; UCMOJb30BaTh JAHHBIE IIPU PEUICHUH 3a/a4.

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

Harnsanas reomerpust

[TpuBoauTH TpUMEpHl OOBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOUMX (opMmy
M3YYEHHBIX TE€OMETPUYECKHX IUIOCKUX W IPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
pPaBHBIX U1 CHMMETPUYHBIX (UTYP.

N300paxaTh ¢ MOMOUIbIO IUPKYJIS, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KJeTdyarol Oymare M3ydeHHblE€ IIJIOCKME TIeOMETpUYecKre (Qurypel u
KOH(UTypaluu, CHMMETpUYHbIE (PUTYPBI.

HMeTh npeacTaBieHHE O TEOMETPUYECKHX MOHSITHSIX: PaBEHCTBO QUIYp,
CUMMETpPHS, OCb CHMMETPHUH, LEHTP CUMMETPHUHU.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBI TPAHCIIOPTHPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, IMTOJB30BATHCA NPHU PELIEHWU 3a1ad TPagyCHOU Mepou
YTJIOB; PaclO3HABATh HA YEPTEXKAX OCTPBIN, MPAMOU, pa3BEPHYTHIM U TYIION YTJIBIL.

BblUuCHATh NJMHY JIOMaHOHM, MEPUMETP MHOIOYTOJIbHHKA, II0JIb30BaThCs
€AMHUIIAMU U3MEPEHUS JJIMHBI, BBIPAXKATh OAHU €IMHMIIBI U3MEPEHHUS JIJTMHBI Yepe3
ApyTHe.

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

Bbruncnsate miomanb  (Uryp, COCTaBICHHBIX U3  NPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa3OMeHUe Ha MPSIMOYTOJIbHUKHU, HA paBHbIE (PUIYpbI, JOCTpauBaHUE
710 TIPSIMOYTOJIBHHKA; TOJIb30BAThCSI OCHOBHBIMU €IMHHUIIAMHM HW3MEPEHMS IUIOIIAIN;
BBIpaXKaTh OJHU €IMHULIBI U3MEPEHUS IUIOLAAH Yepe3 Apyrue (Ipu HE0OXO0AUMOCTH
C OIOPOIl Ha CIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOJENAX U HM300paXEHUAX NUPaAMHUIY, KOHYC, LMJIMHAP,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N3o0paxkath Ha KjeT4aToM OyMare mpsIMOYTOJbHBIN Mapasieenunes.

Boruucnsate 00bEM NpSMOYTOJIBHOTO MNapajvienenuneaa, Kyoa, mojlb30BaTbCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ormopoit Ha CpaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHBbIE 3a7aud Ha HAXOXXJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTyalusx (Ipu HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOHN).

OEJEPAJIBHASIPABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Henun n3yyeHust yueOHOro Kypca



AnreOpa sBII€TCS OJHUM W3 OIOPHBIX KypCOB OCHOBHOM WIKOJIBI: OHA
o0OecreynBaeT H3y4yeHUE IPYrUX JUCLUUIUIMH, KaK €CTeCTBEHHOHAYYHOIO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO IS MPOJAOHKEHHST 00pa3oBaHus
U B TIOBCEJHEBHOM W3HHU. Pa3zButre y 00yyaromuxcsi HaAy4HbIX MPEACTaBICHHUN O
IPOUCXOKICHUN
U CYIIHOCTH ajnreOpanyeckux aOCTpakiii, crnocobe OTpa’kKeHHsS MaTeMaTHYeCKOM
HAyKOM SIBIEHUW U TMPOIIECCOB B MPUPOJE U OOIIECTBE, POJIM MATEMaTUYECKOTO
MOJIETTUPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS M KAYECTB MBINUICHHS, HEOOXOIUMBIX IJIs aJanTaliy B
COBPEMEHHOM LM(PPOBOM o0OIIecTBe. M3ydeHne anredpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTUE  yYMEHHA  HaOMO4aTh,  CpPaBHHMBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIILJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHS W BBIBOABL, (POPMYIUPOBATH
yrBepkJeHud. OcBoeHue Kypca anreOpbl 00ecleyuBaeT pa3BUTUE JIOTHUYECKOTO
MBIIUICHUS OOYYalOIIUXCS: OHU UCIOJIB3YIOT JCAYKTHUBHBIE M HWHIYKTUBHBIC
paccyx/aeHus, 0000IIeHHEe M KOHKPETHU3alhio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe mpeanojaraeT 3HAYUTENbHBIM O0BEM  CaMOCTOSATEIBHON
JESTEIbHOCTH ~ O0yYarolMXcCsl, II09TOMY CaMOCTOSITEIbHOE pElIeHUuEe 3ajad
€CTECTBEHHbIM 00pa3oM SBISIETCS peaju3aluedl J1eATeIbHOCTHOrO IpPHUHLHUIA
o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMMAIOT COJEPKATEIbHO-METOUYECKHEe JnuHUU: «Yucina wu
BBIUUCIICHUS»; «AJre0pandeckue BbIpaXEHUsD»; «YPaBHEHUS U HEPABEHCTBAY;
«Dynkuun». Kaxnaas u3 3TUX coJiepxKaTeIbHO-METOAUYECKUX JIMHUI pa3BUBAETCs Ha
MPOTSDKEHUH TPEX JIET M3YYEHHsI Kypca, €CTECTBEHHBbIM O0pa3oM IEpervieTasch U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B Xo1e m3ydeHus Kypca o0ydyaromumMes
MPUXOJUTCS JIOTUYECKU pacCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11e51eco00pa3Ho BKIIOYUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3/Iesibl MAaTEMATHUECKOr0 00pa3oBaHus U
CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOYYalOIUMHUCS  OCHOB  YHHMBEPCAJIbHOIO
MaTeMaTUYeCcKoro  si3blka. TakuMm  o0pa3oMm, MOXKHO  yTBEpXKHIaTh, 4YTO
COJIEpKaTENbHON M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Airedpa» sBISIETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue JmHUM «Yucma ©W  BBIYMCICHUSD) CIYKUAT OCHOBOWM  JIJIA
JanbHEHIIero M3y4yeHus MaTE€MAaTHUKH, CIOCOOCTBYET PA3BUTHIO Yy OOYy4YarOIIMXCA
JIOTUYECKOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BAThCS AITOPUTMAMU, A
TaK)Ke NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM
KU3HU. PazBUTHE MOHATHS O YMCJIE B OCHOBHOM IIKOJIE CBSI3aHO C pallMOHATBHBIMU U
MPPALMOHATIBHBIMU YKCIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JEUCTBUTEIHHOM
qycie. 3aBEpIICHUE OCBOCHHS YHCIIOBOM JIMHUM OTHECEHO K CTapuIEMy 3BEHY
oO1ero o6pazoBaHwsl.

Coneprkanue IByX alreOpandecKux JUHUN — «AJreOpandecKue BhIPAKEHUSD)
U «YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTeMaTUYeCKOro ammapara, HEOOXOJMMOTro i penieHUs 3ajad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1ady. B OCHOBHOI mIKOJE



yueOHBII MaTepuasn TPpYNIUPYEeTCs BOKPYT pallMOHATIbHBIX BhIpaKeHHd. Anredpa
JNEMOHCTPUPYET 3HAYECHUE MAaTEMATUKHU KaK A3bIKa JUIs TIOCTPOEHUS MATEMaTUYECKUX
MOJIeIel, ONMCaHMs MPOILIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIIEHHUS,
HEOOXOAMMOI0, B YAaCTHOCTH, JJII OCBOEHHMS Kypca HH(OPMATHKH, W OBJIAJCHUE
HaBbIKAaMHU JEAYKTUBHBIX paccyxiaeHui. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKuil BKJIaJ B pa3BUTUE BOOOpPaKEHUSs, CIIOCOOHOCTEN K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUecKO JIMHUU HALEJEHO Ha IOJIyYeHHUEe
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IJis
OMHCaHUsI M HUCCIEJOBAHMUS PAa3HO-0Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3TOro marepuajia CrocoOCTBYET Pa3BUTHIO Y OOyYarOIIMXCA
YMEHUS UCIIOJIB30BaTh Pa3jINYHbIC BBIPA3UTEIIBHBIE CPEICTBA A3BIKA MAaTEMAaTUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcs YYEeOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpAKEHUS», «YpaBHEHUA U
HEpPaBEHCTBA», « DYHKIUN.

VYyeOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kjaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHHE Ka)XJO0ro rojia oOy4eHHs, BCEro 3a TpU rojaa
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COHEPXXAHUE YUYEEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yuciaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OIHON (OPMBI 3aIUCU
npobeit k gpyroi. IloHaTwe palMoHANBHOTO 4YHCJIA, 3alUCh, CpPaBHEHUE,
VIOPSATOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuyeckue  JEeUCTBHS  C
palMOHAIBHBIMA YHUCJIaMU. PelieHue 3aiad u3 peajlbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

Crenenb C HaTypaJbHBIM TIOKa3aTeJeM: ONpeJelieHue, Mpeodpa3oBaHue
BBIpXXCHUI HAa OCHOBE OMPE/IEICHUS, 3aMKUCh OOJIBIINX YUCE]T.

[IporieHThI, 3anMCh MPOLIEHTOB B BU/E IPOOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBI€ 33]1a4M Ha TPOLEHTHI, PEHICHUE 33/1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JECIUMOCTH, PA3J0XKEHUE HAa  MHOXKUTEIHN
HAaTYpaJIbHBIX YHCE.

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

AuredpanyecKue BbIPpAKEeHUA

[IepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMeHHOM. JlomycTumeble



3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXIy BEIMYMHAMMU B BHJIE
dhopmynsl. Beruncnenus o popmysiam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAKEHU, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHUsi CYMM M TMPOU3BEICHUI, MpaBUjia PACKPBITHS CKOOOK U
NpUBENICHUS TTOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOrowieHbl. CteneHb MHOrouseHa. CJoKeHUE, BbIYUTAHHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTd. Popmyiia pa3HOCTH KBaapaToB. Pa3nmokeHue MHOTOYWIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YpaBHEHUs, IMpaBuUjiia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTDh YPaBHEHUU.

JluHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JMHEHWHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEHU. COCTaBIEHHE YPaBHEHUM 110 YCIOBUIO
3a1aun. Perienne TeKCTOBBIX 3a1a4 € IOMOLIBIO YPABHEHUM.

*JINHeHHOe ypaBHEHHE C ABYMs MEPEMEHHBIME 1 ero rpaduk . CrucTeMa aByX
JMHEHHBIX YpPAaBHEHMI C JBYMsI II€pEMEHHBIMU. PelieHne cucreM ypaBHEHMM
Croco00M NOJCTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHUM.

DOyHKIUU

Koopaunara Touku Ha npssMoi. YUMCnoOBbIE TPOMEXKYTKU. PaccTossHre MEx)ITy
IBYMsI TOYKAMU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u (Oy. Abcuucca W OpAMHATa
TOYKM Ha KOOPJIMHATHOW TuIOCKOCTH. lIpuMepsl rpadukoB, 3amaHHbBIX (opMySaMu.
YreHue rpaMKoOB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pyukiuu. ['paduk dynkuu. CoiictBa dyHkuuid. JIunelinas GpyHkims,
e€ rpaduk. I'papuk dbynkmuum y = kx + b. *I'paduueckoe permeHue TUHESHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN *.

8 KJIACC

Yuciaa v BIYMCICHUSA

KBaaparueiii kopenb u3 uyucina. *llonstue 00 wuppanMoHAIBLHOM YHCIIE.
JlecsiTuuable TPUOTMKEHUST UPPALMOHANBHBIX uncen™®. CBoiCTBa apumMeTHIecKux
KBaJPAaTHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUMCIICHUSM. * J|eliCTBUTEIbHBIC YnCia ™,

Crenens ¢ 1enbIM OKazaTeneM U e€ cBoricTBa. CTaHIapTHAS 3alKCh YKCIA.

AuredpanvyecKue BbIpAKeHUA

KBagpaTHbIil TpEXUIIEH; Pa3IOKEHUE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHve, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  alreOpaudeckux  JIpoOeil.
PannoHnansHbie BhIpaXKEHUS U UX IPE0OpPa3OBAHKE.

2
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



YpaBHeHMs U HEpaBeHCTBA

KBanparHoeypaBHenue,popMynakopHEeHKBaIpaTHOrOypaBHEHUSI. *Teopema
Buera®* Pemmenue ypaBHeHUMN, CBOIAIIMXCS K JJMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIMOHANILHBIE YPaBHEHHUS.

*I'paduueckasuHTepnIpeTallUslypaBHEHUMCIBYMAIIEPEMEHHBIMU U CHUCTEM
JUHEHUHBIX YypaBHEHHH ¢ JByMsi mepeMeHHbIMU ™. Ilpumepbl perieHus: cuctem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNBHOCTE HepaBeHCTB. JIMHEWHBIE HEpAaBEHCTBA C OJHOM TEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢pynkuu. O6IaCTh ONPENEICHNU 1 MHOXKECTBO 3HAUCHUN (DYHKIIUU.
CrnocoOsI 3a1aHust GyHKITHA.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkmu mno e€ rpaduxy. IIpumeps
rpad@uKoB QYHKIHMA, OTPAKAIOIIUX PEATTbHBIE TPOIECCHI.

OyHKIMY, ONHUCHIBAIOIIME TMPSIMYIO M OOpaTHYH MpPOMOPIMOHATILHBIC

2 K
3aBHCHMOCTH, HX rpaduki. DYHKIHH y = X, y =x, y =+, y = =

*I'paduueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUIT™ .

9 KUIIACC

Yucaa v BIYMCICHUA

PanmonaneHple yKcna, *MppalnOHATbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHBIE
JecATUYHbIE poOU. MHOXKECTBO JNEHCTBUTEIBHBIX UYWCEN; NEMCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHME  JACHCTBUTENBHBIX uHWCEN, apupMeTUYecKue JCHCTBUS C
JNEHUCTBUTEIBHBIMU YHCIaMU *.

Pa3mepbl OOBEKTOB OKpYKAIOIIEro MHpa, JIATEIBHOCTh IPOLIECCOB B
OKpY’KarOILEM MUpE.

[Tpubnmx€HHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NMpuOImxeHus. OkpyrieHue
yucen. [Ipuknaka u oneHka pe3ynbTaToB BIYMCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JTUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHenue. *[Ipumepsl pelieHUs ypaBHEHUN TPEThEH M YETBEPTOM
CTETEeHE! pa3oKEeHUEM Ha MHOXKHUTEIH *,

Pemenue aqpoOHO-palMOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aare0OpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEPEMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPAaBHEHUM C ABYMs NEPEMEHHBbIMU. PellieHue cucrem IByX ypaBHEHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs] CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.



Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW MEpEeMEHHOW. Pemenue cucrem
JMHEHHBIX HEPABEHCTB C OJHOWM TmiepeMeHHOW. KBaaparHeie HepaBeHCTBa.
I'paduueckas wHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IEPEMEHHBIMU.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIITMHBI TapadO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

['paduxu G yHKITHIA: y = kx, y = kx + b, y =X,
Yy =x,y = SI/II/IX CBOWCTRA.

YucaoBblie M0CJI€A0BATEILHOCTH U NIPOTPEeCCUM

[loHATHE 4YMCITOBOM MOCIENOBATENIBHOCTH. 3aJaHuE MOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u GpopmyIoit n-ro yieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbsl n-ro diieHa
apu(pMETUIECKON U TEOMETPUUECKOMN MPOTPECCUid, CyMMbI MIEPBBIX 71 YJICHOB.

*N3o0paxkeHne YJICHOB apuU(PMETHUECKOW M TEOMETPUYECKON Mporpeccuit
TOYKAaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM U SKCIIOHEHUHMAIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI *,

IIJTAHAPYEMBIE ITPEIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl JOJDKHO OOEcCleurMBaTh JOCTHUKEHUE CICAYIOIINX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yuciia 1 BBIYUCTIEHUSA

BeITtotHSITE, co4yeTass yCTHBIE W THCbMEHHBIC TPUEMBI, apuPpMeTHIECKue
JICHUCTBUSA C PAIMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HAaYeHWsS YHCIIOBBIX BBIPAKCHHM; TMPUMEHATH pPa3HOOOpas3HbBIE
CrOCOOBI U TMPUEMBI BBIYUCICHUS] 3HAUYEHUW NPOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOU.

[lepexomuth OoT omHOM (PopMBbI 3amuicu 4YMcen K Jpyroil (mpeodpa3oBbIBATh
JNECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JECATUYHYIO ApoOb). CpaBHUBATH H
YIOPSAIOYMBATEH PAIIMOHATLHBIC YHCTIA.

OKpyrJsTh Ynca.

BEITIONHATE TPUKUIKY W OIEHKY pe3yibTaTa BBHIYMCIICHUM, OIEHKY 3HAYCHHM
YHUCIIOBBIX BBIPAKCHUH.

BEITIONTHATE JIEHCTBHUSI CO CTEMCHSAMHM C HaTypaJdbHBIMH ITOKa3aTelIsIMH (C
OTIOpOM Ha CIPaBOYHYIO0 UHGOPMAIIUIO).

[IpuMeHsATh MPU3HAKU ACITUMOCTH, Pa3I0KEHNE Ha MHOXHUTEIH HATYPATbHBIX



quCe.

Pemate mpocreiime MNpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOICHTAMY,
MHTEPIIPETUPOBATHh PE3YJIBTATHl PEUICHUS 337a4 C YYETOM OTPAHUUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

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

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

BoInonHATE peoOpa3oBaHus LEJIOT0 BBIPAXKEHUS B MHOTOYJIEH IPHUBEACHUEM
MOJTIOOHBIX CIAaraeMbIX, pAaCKPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, MPUMEHATh (POPMYJIbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTU (C OMOpoin
Ha CIPaBOYHYIO HH(POPMALIHUIO).

OCyIIeCTBIIATh Pa3JIOKEHUE MHOIOYICHOB HA MHOXHUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHTENS, TPYNIHUPOBKH CIaraéMbiX, MPUMEHEHUs
(bopMyJ COKpaIIEHHOIO YMHOKEHHUSI (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh peoOpa3oBaHKsi MHOTOWIEHOB I PEIICHUs pa3IMYHbIX 33/1a4 U3
MaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHOU IPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIBHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOiIl HAa CIIPaBOYHYIO MH(POpPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pemlate JMHENHBIE YpaBHEHHsS C OJHOM IIEPEMEHHOM, NPUMEHSS NpaBUia
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sBIseTCS 1
YHUCJI0 KOPHEM yPaBHEHHS.

WmeTs mpencraBieHHe O rpapUuecKUMX METOAax MpH PELICHUH JIMHEWHBIX
YPABHEHHU U UX CHUCTEM.

[TonbGupare mnpuMepsl Nap YHCEd, SBISIOMUXCS pPEIICHUEM JIMHEHHOTO
YPaBHEHMUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOpIAMHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHUS C JBYMs
NEPEMEHHBIMU; MOJIb3YsICh IPaQUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUS.

PemaTe cucteMbl ABYX JMHEHHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMH, B TOM
yuce rpapuiecku (C ormopoi Ha anropuT™M y4eOHBIX IEUCTBHM).

CocTaBnsaTh (1MOCi€ COBMECTHOTO aHAM3a) M PEllaTh JUHEHHOE ypaBHEHHE
WY CUCTEMY JIMHEMHBIX YPaBHEHMM IO YCIOBUIO 3a/Ja4M, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJIYYEHHBIA PE3YJIbTAT.

Koopaunarel u rpaguxu. @yHKkuuu

N3o0pakath HA KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, MHTEPBAJIbI; 3alIMChIBATh YMCIOBBIE MPOMEKYTKH Ha
anre0pandecKkoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
cTpouTh rpaduku TuHEeHHBIX GyHKIMiA. CTpouTh rpaduk hyHKnu y = kx + b.

OnucelBaTh C MOMOLIBIO (YHKIUH M3BECTHbIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU ([0 aJrOpUTMYy Y4eOHBIX JIEWCTBUI): CKOPOCTh, BPEMs, PaCCTOSIHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MMPOU3BOAUTEIILHOCTh, BpeMs, 00BEM PabOTHI.
HaxoauTe 3HaueHne GyHKIIUHU 10 3HAYCHUIO €€ apryMeHTa.
[Tonumaths rpaduuecKkuii croco® MpeaCcTaBlICHUS M aHalIn3a HHGOpPMAaIlUH,
U3BJICKATh U HHTEPIIPETUPOBATH HHPOpMAIHIO U3 IpaUKOB PEATbHBIX ITPOILIECCOB U
3aBHCHMOCTECH.

8 KUIIACC

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HavYaJIbHBIE MPEACTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX
YuceN I CPaBHEHMs, OKPYIJICHUS W BBIYMCICHUM; M300pakaTh ACHCTBUTEIBHBIC
YyCJIa TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCHOJIb3yd IpPU HEOOXOIMMOCTU KaJbKYJSATOP; BBIOJHATH
npocTellme npeoOpa3oBaHus BBIPAKEHHUM, COAEpKAIIMX KBAJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

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

AuiredOpanvyecKue BbIPpaKEHUA

[IpyMeHATE NOHATHME CTENEHM C LEJNbIM  II0KAa3aTeleM, BBIIOJIHATh
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPXKALIUX CTENEHU C IeJbIM IoKa3aTeneM (¢
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAIIUH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NPeoOpa3oBaHUsl pPALMOHAIBHBIX
BBIPAKEHUI HAa OCHOBE IMpaBWJ ACMCTBUI HaJ MHOTOYJICHAMHU U alIreOpandecKuMU
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

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

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE YpaBHEHMS (C UCIOIb30BAHUEM CIIPABOYHOMN
uH(popManuu) U palMOHAJIbHbIE YPAaBHEHMS, CBOJAIIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHHUH C ABYMS ITIEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE HUCCIENOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHCJIE C MPUMEHEHUEM IpaduuecKuX MpeAcTaBIeHUN (yCTaHABINBAaTh, UMEET JIH
YPaBHEHUE WIM CUCTEMa YPAaBHEHHW PELICHMS, €CIIM UMEET, TO CKOJIBKO, W Mp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX TCHUCTBUM.

[lepexomuTs OT cioBecHON (OPMYIMPOBKU 3aladyu K e€ anreOpandeckoi
MOJEIN C TIOMOIIBIO COCTABJICHUSA YPABHEHMS WIM CHUCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]a4M NOJIYYEHHBIN PE3YNbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMS], OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJHOM NMEPEMEHHON U UX CHUCTEMBI; JlaBaTh TpaPUUIECKYIO
WJUTIOCTPALIMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKUMOHAIbHBIE TOHATUS U S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMpPENENsATh 3HAaueHUE (PYHKIUMU IO



3HAYEHHUIO apTYMEHTA; ONPEAEIATh CBOMCTBA (DYHKIIUU MO €€ rpaduKy.
. 2 3
Crpouth rpaduKy dJieMeHTapHBIX QYHKIMH BHAA , Y =X, ¥y = X, ¥ =+/x ,

k o o .
Y= —; ONHUCHIBaTb CBOWCTBa 4YHCIOBOM (yHKIMU 1O e€ Trpaduky (mpu
X

HEO0OXOIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yuciia 1 BbIYMCICHUS

CpaBHHBAaTh U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPAMOHAIBHBIE YHCIIA.

BoinonssaTs apudmeTrnueckue IeUCTBHS ¢ PAllMOHATBHBIMU YKCIaMU, coYeTast
YCTHbIE W TNHCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CIIAMU.

HaxoauTp 3HaYeHUs CTENEHEN C UEJIbIMU MMOKA3aTEIIIMU U KOPHEN; BBIUUCIIATH
3HAYEHHUS YUCIIOBBIX BBIPAKECHUN.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJIHATh NPUKUIKY pE3yJbTara
BBIYMCIICHU, OLICHKY YHCIIOBBIX BBIPAKECHHM.

YpaBHeHNs U HEPABEHCTBA

Pemarb nuHeitHbIE U KBaJpaTHBIE YPaBHEHUS, YPABHEHMSI, CBOISIINECA K HUM,
MpOCTENIINE JPOOHO-PALMOHAIBHBIE YPABHEHMS.

Pemare mpocTedmme CHCTEMBI JBYX JIMHEWHBIX YPABHEHHU C JBYMs
MEPEMEHHBIMU M CHUCTEMBI JIByX YPaBHEHUW, B KOTOPBIX OJHO YypaBHEHHE HE
SBJISIETCS IMHEUHBIM (I10 BU3yaJIbHOU orope).

Pemars mnpocTeilliye TEKCTOBBIE 3a/Jayd  anreOpanyeckuM Ccrnocodom ¢
IIOMOIBIO COCTAaBJICHUS YPaBHEHUS WJIM CUCTEMBI JBYX YPaBHEHUH C JBYMs
IIEPEMEHHBIMHU.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CUCTEM YpPABHECHUU, B
TOM YHCJI€ C MPUMEHEHUEM TpaduuecKuX MpeAcTaBICHUN (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WIM CHCTEMA YPABHEHUI PELICHHUS], €CJIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEMHBbIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pElIEHNE HEPAaBEHCTB HAa YHWCIOBOM MPSIMOM, 3alMCBIBATH PELIEHHWE C IOMOILIBIO
CHUMBOJIOB.

PemaTpe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; NU300paXaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOM
MPSIMOM, 3aIIUCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 337a4.

DOyHKUIMHA

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXeMaTHYECKU
PacCIoJIOKeHHE Ha KOOPAWHATHOM TUIOCKOCTH TpadukoB (yHKIMN Buma: y = kx,

2 3 k o
y=kx+b,,y=ax" + bx tc,y=x",y = \/E,yZ;B 3aBUCUMOCTH OT 3HAYEeHUH

K02((PUITMEHTOB; ONUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAaJIpPaTUUHBIX (DYHKIIHUA,
OTHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH MO X Tpadukam.

Pacno3naBaTh KBagpaTuuHyro (QyHKIUIO 1O (opMyse, TPUBOAUTH IMPUMEPHI
KBaJIpaTHUHBIX (QYHKIIUHN U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.



YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

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

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAHUEM  (QOpMyJd n-TO  4IEHa
apu(pMeTHYECKON M TeOMETPUYECKOW MPOTPECCHil, CyMMBbI NEPBBIX 7 UJIEHOB (C
OIIOPOM Ha CIIPaBOYHYIO HH(POPMALHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCIOBBIMHU I1OCIIEOBATEIBHOCTSMH, B TOM
qHCce 3aJaud U3 PeajbHON KU3HU (C MCMOJIb30BAHHMEM KalIbKYJISATOpa, MU(GPOBBIX
TEXHOJIOTHHA).

OEJEPAJIBHASAPABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KIIACCHI
Hean n3yvyenus yueOHOro Kypca

OOmme nenu wuzydeHus: ydyeOHOro kypca «l'eomeTpusi» mpencTaBieHbl B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIE BCETO B TOM, YTO HA YPOKaxX I€OMETPUU
oOyyaroluics y4YyuTCs TNPOBOJAUTH JOKa3aTENIbHbIE PACCYXKACHHs, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HMCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOJAUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MpPHU3HAKOB, (POpMylIMpoBaTh OOpaTHBIE yTBEpKIeHUS. B o0yueHuun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAUYEHHE H3yUYEHHUS
reOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKOM IIKOJIE.

Bropoii 1enpr0 u3ydeHUsT TE€OMETPUU SBIISIETCS HCIOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPU PELICHWHM KAaK MaTEeMaTHYEeCKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIOUIMXCSI B pEaJpbHOM  KM3HA. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENIbHAS JIMHUS B HM3YYEHHH T€OMETpPUM B IIKoJe. st 3TOro yduremro
peKoMeHayeTcsl  moAdupaTh  3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TEM, YYUTh OOYYalOIIUXCS CTPOUTh MaTeMaTHYECKHE MOJIEIH
peasIbHbIX JKM3HEHHBIX CHUTYyallMi, NPOBOAUTH BBIUMCIEHHUS U  OLICHUBATH
aJICKBAaTHOCTh IOJIy4EHHOro pe3ynbrara. KpailHe Ba)XKHO NOMYEPKUBATH CBS3U
r€OMETPUU C JIPYTMMU MpeAMEeTaMH, MOTHMBHUPOBATh MCIOJb30BATh OMpPENESICHUs
r€OMETPUYECKUX (UTYpP U TOHSATUH, NEMOHCTPUPOBATH NMPUMEHEHUE MOJTYYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKO BUJIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcoOTHOIIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypce
«l'eoMeTpus», KOTOPBI BKJIIOYAET CIECAYIOIINE OCHOBHBIE PA3IENbI COICPHKAHUA:
«"'eomerpruueckue ¢Gurypsl M HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEIIMYMH», a Takke «JlekapToBbl -KOOPAMHATBI Ha ILIOCKOCTH», «BEKTOphI»,
«/IBmxennst mnockoctu» u «IIpeodpazoBanus mogo0us».

VY4eOHbIil TUIaH npeaycMaTpUBaeT U3yuyeHUE reoOMeTpUH Ha 0a30BOM YPOBHE,
UCXOAs U3 HEe MeHee 68 yueOHBIX YacoB B y4yeOHOM Trojay, BCEro 3a TpU rojaa



oOydenus — He MeHee 204 JacoB.

COAEPXAHUE YUEBHOI'O KYPCA «'EOMETPUA» (110 TOJAM
OBYYEHNA)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, Jyd. Yoy Buabl
yriioB. BeprukaneHble UM CMexHbIE yrael. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [IapaiiensHOCTh U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

*CumMmerpuuHble (urypsl. OCHOBHBIE CBOWCTBA OCEBOH CHMMETPHH ™.
IIpuMepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

*OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEUKH *.

TpeyronbHuk.  BwicoTa,  Meauana,  OuccekTpuca, HUX  CBOMWCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TPEYroJIbHUKU. HepaBeHCTBO TpeyronbHUKa.

CBoiicTBa U NMPU3HAKU PAaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBbHUKOB.

CBONMCTBa U MPU3HAKU MapajuIeNbHBIX NpAMbIX. CyMMa yrioB TPEyroJbHUKA.
Breninue yriel TpeyroibHuKA.

[IpssMOyTrONIBHBIA ~ TpeyrosbHUK. (CBOMCTBO MEAMAHbl MPSAMOYTOJBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K TMNOTEHY3€. [Ipu3Haku paBeHCTBA MPAMOYIOJIBHBIX
TPEYTOJABHUKOB. [IpAMOYTOJIBHBIN TPEYTONBHKK ¢ yrioM B 30°.

HepaBenctBa B reoMerpuu: *HEpaBEHCTBO TPEYroOJbHHUKA™, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIJie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKJIOHHAS.

*[eomerpuueckoe MecTo TOYEK.* bBuccekrpuca yria H CEpeIUHHbIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOpJa U JIHAMETpP, HUX CBOIcTBAa. B3aummHoe
pacmoJIO)KEHUE OKPYXKHOCTH M Tpsimoil. KacarenbHas M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BNHCaHHas B Yyroj. BnucaHHas u omnMcaHHas OKPYKHOCTH
TPEYTOJIbHHKA.

8 KUIIACC

YerpipéxyronpHuku. [lapannenorpamm, €ro npu3HAKd U CBOMCTBA. YacTHbIE
clly4au MapajieorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBaJapaT), UX MNPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpamenus, €€ CBOWCTBA M MIPHU3HAKMU.
[IpssmoyroJibHas Tpaneuus.

*Meton yaBoeHus Mmeauansl. LleHTpanbHas cCHMMETpHs.

Teopema dasnieca u TeopeMa 0 MPONMOPIUUOHAIBHBIX OTpe3kax. CpeaHne TUHUU
TpeyroJbHUKA U Tpaneunu. LleHTp macc TpeyroyibHuKA.

[Tomobue TpeyrompHukoB, Kod(duiment mnomodus. I[lpusHaku momOOUS
TpeyrojabHuKoB*. [IpuMeHeHre noqo0us mpu peleHrny IpakKTHUECKUX 3a1a4.

CpoiictBa mmiomianelr reoMmerpudeckux ¢uryp. Dopmynsl mmas  TUIOMIAAH

3
BHGCL Hu gajice * * 0003HAYEHBI TEMBbI, U3YUCHNE KOTOPLIX IPOBOJUTCA B O3HAKOMUTECIIbHOM IIJIaHE. Heuaror
CaMOCTOATEJILHO OIPCALCIIACT 00BeM H3y4aeMoro mMmarepuaja.



TPEYroJIbHUKA, TapajienorpamMma, pomoOa u Tpamenun. OTHOIIEHUE TUTOMIAACH
oJ00HBIX GUTyp.

Brluncnenne miomanei TpeyroabHUKOB U MHOTOYTIOJIBHUKOB Ha KJIETYaTOM
Oymare.

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

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja MpSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpHroHOMEeTpruyecKne (PyHKIMHU YTIIOB
B 30°, 45° 1 60°.

BrnincanHble ¥ LIEHTpaIbHBIC YTIIbI, YTOJ MEXAY KaCcaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOucaHHbIE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anMHoe pacrionoxenue AByx OkpyxHocTtei. Kacanme okpyxknoctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, Tanrenc ymioB or 0° mgo 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. Pemenue
IIPAaKTUYECKUX 33]1a4 C HCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*[IpeobpaszoBanue nmogodus. [logo6ue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IPOU3BEIEHUH OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEIACHUH OTPE3KOB
CEKYILUX, TEOpEMa O KBaApaTe KacaTeJIbHOM *.

Bekrop, gnmmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluMyd HaJ BeKTopamu. Pa3ioxkeHue BekTopa 1O JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopnauHatel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapToOBbI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPAMOMN * U OKPYKHOCTH
B KOOpJMHATaX, MEPECEUEHUE OKPYKHOCTEH M MpsAMbIX. METoJ KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOBHUKH. [[nMHa okpyxHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIEHHME JUIMH JOyr OKpyxkHocTed. Ilmomane kpyra, cekropa,
CErMeHTa.

*JIBUKEHHsI TUIOCKOCTH U BHYTPEHHHE cUMMeETpUu Guryp (3jeMeHTapHbIe
npeacrasienust). [lapamnensasiil nepenoc. [ToBopot*,

IVNTAHUPYEMBIE ITIPEIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUS» (TTO
I'OIAM OBYYEHUA)

OcBoenue yueOHOro kypca «l'eomeTpusn»» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JIOJDKHO OOECHeurBaTh JOCTIKEHHUE CIEAYIOMINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:



7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKHIE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacroJioKeHne, M300pakaTb TEOMETPUYECKHE (PUTYPBHI; BBIMOIHATH YEPTEKHU I10
YCIOBHIO 3ajiaud. M3MepATh JUHEWHBIE W YIJIOBbIC BEIWYMHBIL. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKHU3HHU, PAa3MEPOB NPUPOAHBIX OOBEKTOB. Pazmuuarh pasMepbl 3TUX
O0OBEKTOB 110 OPSAJKY BETUUUHBI.

CrpouTh YepTeXHM K TIE€OMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIMOPBI: HABOISIIUE BOMPOCHI U/UIIK aIrOpUTMa YIEOHBIX TEUCTBUIN).

[lonp30BaTbCd NPU3HAKAMH DPABEHCTBA TPEYTOJbHHUKOB, HCIOJIb30BaTh
NPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBbHUKOB TP PEIICHUU 3a]1a4.

[IpoBOANTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA MPSIMOYI'OJIbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJUaHBI, IPOBEAEHHOMN K THIIOTEHY3€ IPSIMOYTOJIbHOIO TPEYrOJIbHUKA, B
pPELICHUM TE€OMETPUYECKUX 3a7ad (C HCIIOJIb30BAHUEM 3PUTEIBHOM HarisJHOCTH
1/ BepOaIbHOM OIOPHI).

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

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAYEHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyax C HCIOJB30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB yIJOB, OOpa30BaHHBIX IpU MEPECEUCHUH JBYX
[IapajuIeNIbHBIX NPSAMBIX CEKyIleW. Pemars ImpakTU4ecKHe 3aJaud Ha HaAXOXKJCHHE
YIJIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpAbl M JIHAMETpa
OKPYXHOCTH, I0JIb30BATbCA MX CBOMCTBAMHU. YMETh INPUMEHSTh 3TU CBOMCTBA IIPU
peleHny 3aaad.

OpueHTHpPOBATHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LIEHTP ONMHUCAHHOW OKpYy>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (akTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, UTO
CEpEANHHBIE MEPIEHANKYJISAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTupOBaTbCS B TMOHATUSAX U ONEpUpOBaTh Ha 0a30BOM YpOBHE:
KacaTejabHass K OKPY)KHOCTH, TeOpeMa O IEPIEHAUKYISIPHOCTH KacaTelIbHOM U
panuyca, IpOBEAEHHOTO K TOUKE KACAHUS.

HNmMets mpencraBiaeHue O IMPOCTEHIIMX T€OMETPUYECKUX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

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



8 KUIIACC

PacnosHaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBaMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

OpHEHTHPOBATbCS B MOHSATHH — TOYKHM IEPECEYEHUS MEIHUAH TPEYroJbHUKa
(1IeHTpa Macc) B pelieHuu 3aad.

BnaneTs nmoHsATHEM CpEAHEN JTMHUM TPEYrOJbHUKA U TPAaleH, IPUMEHSITh UX
CBONCTBA IIPU PELICHUH NPOCTEUIINX €OMETPUUYECKUX 3a1a4. ViMeTs npencraBieHue
o teopeme dDaneca u TeopeMe O MPONOPUUOHAIBHBIX OTpPE3KaX, MPUMEHATh UX AJIS
pELIeHHs] MPAKTUYECKUX 3a]1a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIJISITHOCTB).

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

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHs TEOMETPUYECKUX U
IPAaKTUYECKUX 33/1a4.

Brmagete DOHATHMSAMM CHUHyCca, KOCHMHYCa W TaHI€HCa OCTPOro yrjia
IIPSAMOYTOJIBHOIO TpeyrojbHuKa. 110b30BaThCs 3TUMH MNOHATHSAMH JUISL PEILICHUS
MPaKTUYECKUX 3aja4 (Ipy HEOOXOJUMOCTH C OMOPOIl Ha aIrOPUTM IPABUIIA).

Beruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIIAJb TPEYTroJAbHUKA M IUIOMAAM MHOTOYTOJbHBIX (UTyp
(m0MB3yACh, I/Ie HEOOXOIUMO, KaIbKYJIATOPOM). [IpUMEHATh MOly4eHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

Brnagets NOHATUSMU BOHMCAHHOTO M ILEHTPAJbHOTO yrjia, HCIOJIb30BaTh
TEOpPEMBbl O BIIMCAHHBIX YIJIAX, YIJIAX MEXIY XOpJaMu (CEeKYyIIMMH) U YIJe MEXIY
KacaTeJIbHOM ¥ XOPJOM IIPU PEIEHUH IPOCTEHIINX T€OMETPUUYECKHX 3a/1ay.

Biagete NOHATHEM OINKMCAHHOIO YETBIPEXYTOJBHUKA, NPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEIIEHUH IPOCTEUIINX 3a1ad.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA IPAKTHKE — CTPOUTH MAaTEeMaTHYECKUE
MOJEIIN JJI 33]1a4 peaibHOU XKU3HHU U MPOBOJAUTH COOTBETCTBYIOLIME BBIUNCICHUS C
NpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (IMOJIB3YACh, TIl€ HEO0OXOIUMO,
KaJIBKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOUIbIO PA3JIMYHBIE 3JIEMEHTHl MPSMOYIOJBHOTO TPEYroJIbHUKA («pelIeHue
PSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTs (C MOMOIIBIO KABKYIISTOPA) ATUHBI U
YTIIBI 71 HeTAOJMMYHBIX 3HAUCHUH.

[Tonb30BaThess opMynaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXIEHUS COOTHOIICHUH MEXAy TPUTOHOMETPHUECCKUMU
BEJIMYMHAMU (C OMOPOM HA CIIPABOUYHYIO MH(OPMAIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB IS HAXOXKISHUS Pa3IHMYHbIX
DJIIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TPUMEHATh WX TpHU
pEIICHUHU MPOCTEUIINX FTEOMETPUUECKUX 3aau.

Bnaners nouatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogno0HeIX ¢uryp. Ilomp3oBaThCcsi CBOMCTBaMU MMOAO0OMS TPOU3ZBOJIBHBIX (QUTYD,



YMETh BBIUUCIATH JJIMHBI M HAXOMWUTh YTIbl y MOAO0OHBIX (uryp (1o anroputmy
y4eOHBIX JeiicTBuil). IIpuMeHSATH CBOMCTBA MOAOOMS B MPAKTUYECKUX 3ajadyax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX PUTYP B OKPYXKAIOIEM MHUPE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YyalIbHOW OTMOpE) O MPOU3BEACHUN OTPE3KOB
XOp/, O MPOU3BEICHUH OTPE3KOB CEKYIINX, O KBaAPATE KACATEIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMAaTh WX TEOMETPUYECKUNA U (PU3MUECKUI
CMBIC]I, MPUMEHSITh WX B PEHICHUHM TEOMETPUUECKUX U (PU3MYECKHX 3ajad.
[IpuMeHATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKJACHHUS JJIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTh €0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanete MOHATUSMH NPaBUIBHOIO MHOTOYTIOJIBHHKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JTYTH OKPYKHOCTH M PAaJMAHHOM MEpBI YIJa, YMETh BBIYMCIIATH IUIONIA/b
Kpyra u ero uactei (c omopoil Ha cmpaBouHyro uH(popManuio). Ilpumenars
MOJIYYEHHBIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPHI) CUMMETpUHM (UTyp, TPUMEHSTh JBHKCHUS
IJIOCKOCTH B IPOCTEMIINX CIIydasix.

[IpUMEHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMaTUYECKHUE
MOJEIIN JJI 33]1a4 pealbHOU KU3HU U IPOBOJAUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
OPUMEHEHHEM MOJ00US U TPUTOHOMETPUUECKUX (QYHKUMHA (TOJB3YysCh, TIJiE
HEO0XO0UMO, KaJIbKYJIATOPOM).

OEJEPAJIBHAS PABOYASA ITPOTPAMMAYYEBHOTI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCbI

Hesu n3yuyeHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUsI MPAKTUUECKUX MPUIIOKEHUH, TaK U
uX poiu B oOpa3oBaHuH. Kaxaplii 4eloBEK MOCTOSIHHO NPUHHMMAET pPEUICHHs Ha
OCHOBE MMEIOIMXCS Y HEr0 JaHHbIX. A i1 OOOCHOBAaHHOTO MPHUHSATHS PELICHUS B
YCIIOBHSIX HEIOCTaTKa UM U30bITKA MHPOPMALIMA HEOOXOJUMO B TOM YHUCIIE XOPOLIO
c(OpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTaja HEOOXOAUMOCTh CQPOPMHUPOBATH y OOYyYalOIIUXCSI, B TOM YHCIE
obOyuaromuxcst ¢ 3IP, ¢pyHKIMOHANIBHYIO TPaMOTHOCTh, BKJIIOUAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABILIOIIECH YMEHUE BOCHPUHUMATh W KPUTUYECKH
aHAJIM3UPOBATh MH(POPMAIINIO, TPECTABICHHYIO B Pa3jMYHBIX (hOpMax, MOHUMATh
BEPOATHOCTHBI XapaKTep MHOTUX peaJbHBIX TPOIECCOB M  3aBUCUMOCTEH,
MPOU3BOJUTH TMPOCTEUIINE BEPOSITHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
IpUHLIMIIAaMU cOOpa, aHallM3a U MPEACTABICHUS JaHHBIX U3 Pa3ndHbIX chep KU3HU
o0II1ecTBa ¥ TOCyAapCTBa MPUOOIIaeT 00yJIaroNuXCcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpamMMmbl y4eOHOro Kypca «BeposTHOCTb M CTaTHUCTHKa»
OCHOBHOM IIIKOJIbl BBIJCNICHBI CIEAYIOLIUE COJEPKATEIbHO-METOIUYECKUE JHHUU:
«IIpeacraBneHue JaHHBIX M ONMCATENbHAs  CTAaTUCTUKa»; «BeposATHOCTHY;
«2neMeHThl KOMOMHATOpUKNY; «BBenenue B Teoputo rpadoBy.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX M ONMUCATEIbHAS CTATHUCTHKA»



CIIy>KUT OCHOBOM /17151 (JOPMUPOBAHNUS HABBIKOB pabOThI ¢ MH(GOpPMAIIUEii: OT YTEHUS U
UHTEpIpeTauud WHPOpMalUy, IMPEACTaBIEHHOW B Ta0iuLax, Ha JuarpamMmax |
rpadukax 1m0 cOopa, MPEACTAaBICHUS W aHalW3a JAHHBIX C MCIIOJIb30BaHHEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3[IP ydarcd cuuThIBaTh U MHTEPIPETUPOBATH JaHHBIE, BBIABUIATH,
apryMEHTUPOBAaTb M KPUTHKOBAaTb IPOCTEUIINE TMIIOTE3bl, Pa3MBIIUIATh HAJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHUYMBOCTh, M OLICHMBATh UX BIUSHUE Ha
paccMaTpUBaeMbI€ BEIMYHUHBI U ITPOLIECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIy4YalHOM W3MEHYUBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAHOBUTCS MOTHMBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BepoaTHocTel. bonpmioe 3nauenue mig odydarommxes ¢ 3IIP 3neck nmeror
IIPAKTUYECKHAE 3aJaHusl, B YACTHOCTU ONBITHI C KIIACCHYECKHMM BEPOSITHOCTHBIMHU
MOJEISIMH.

[TonsiTue BEPOSITHOCTH BBOAMTCA Kak Mepa NpPaBIONOAO0OUS CIy4ailHOTO
coObiTus. [Ipn m3zyuenun kypca obyuatouiuecst ¢ 3IIP 3nakomsTCs ¢ mpocTermmumMu
METOJAaMHU  BBIYUCIICHUS  BEPOSATHOCTEH B  CIYYaHHBIX OKCIEPUMEHTAX C
PABHOBO3MOXHBIMHM  JIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CIoXHble 3anaud. B Kypc Bxomsr
HayaJbHBIC MPEJICTABICHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBJISETCS 3HAKOMCTBO OOYYarOIIMXCS C
3[IP ¢ MHOXeCTBAMHM M OCHOBHBIMHM  OIEpalMsIMA  HAJl MHOXECTBaMH,
paccMaTpUBAIOTCS INPUMEpPBl  NPUMEHEHUS Ui pElIeHus 3aaad, a TaKke
HCIIOJIb30BAHUS B IPYTMX MATEMAaTHUYECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

B 7-9 xmaccax usywaercs Kypc «BeposSITHOCTH M CTaTUCTHKa», B KOTOPBII
BXOAAT pazgensl: «lIpeacraBieHne MAaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BepogaTtHocThY; «neMeHThl KOMOMHATOPUKNY; «BBeaenue B Teoputo rpadoBy.

Ha u3ydenue naHHOro Kypca OTBOAMT 1 y4yeOHBIM yac B HEAENI0 B TEUEHUE
Kakoro roja o0ydenus, scero 102 yueOHbIX yaca.

COLEP)KAHUE YUYEGHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTUKA (I1O
I'OJAM OBYYEHU )

7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TAOJUIl, AuUarpamm, rpaduKoB. 3amnojHCHHUE
Ta0JINII, YTEHHUE U MOCTPOCHUE TUarpaMM (CTOIOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peanabHBIX MpolieccoB. M3pneuenne nupopmanuu U3 Auarpamm u
Ta0JIML, UCTIOIb30BAHUE U UHTEPIIPETALIUS JaHHbBIX.

OmnucarenpHasi CTAaTUCTUKA: CpelHee apudMeThdyeckoe, MeAHaHa, pa3Max,
HauOoJblllee M HauMEHblIee 3HAaYeHHs HaOOpa 4YHUCIOBBIX JaHHBIX. [lpumepsl
CIIy4YallHOW U3MEHYHUBOCTH.

*Ciy4ailHblil SKCHEpUMEHT (OMbIT) M CllydailHoe coObiTue. BeposiTHOCTh U



gacToTa. PoJib ManoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B o01ecTBe. MOHeTa 1 MTrpabHAasi KOCTh B TEOPHH BEPOSTHOCTEI* .

*I'pad, Bepmmna, pedpo. CreneHb BepiiuHbl. Yucino pédep U cymMmapHas
crenieHp BepiuH. [IpencraBnenue o cBs3HocTd Tpada. Llemm u mukmbel. Iyt B
rpadax. O6xox rpada (sinepos myTh). [IpeacraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpados*.

8 KVIACC

[IpencraBienue NaHHBIX B BUE TaOIMI], 1MarpamMmm, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXKECTBa, MOJAMHOXeCTBO. Omnepanuu  Haj
MHOXKECTBaMU: O00BbEIMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHO>KECTBAMHU: EPEMECTUTENIBHOE, COueTaTeIbHOE, pacrnpenenuTenbHoe,
BKIItoueHus. Vcmonp3oBaHue rpauueckoro MPEACTABICHUS MHOXKECTB  JJif
OMKCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

*U3mepenne paccerBaHusl NaHHBIX. JlUcrepcuss U CTaHAAPTHOE OTKJIOHEHHE
YUCIOBBIX HA00OPOB. JlnarpamMma paccenBanus *.

DneMeHTapHble COObITHS  ciiydailHOro ombiTa. ChydailHbie  COOBITHS.
BepositHocTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyyaitnbiii BBIOOp. CBsI3b MEKIAY MAJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBolicTBa JI€PEBbEB: €IMHCTBEHHOCTh IYTH, CYILECTBOBAHUE
BUCAYEH BEPILIMHBI, CBSI3b MEXAY YMCIOM BEepUIMH U yucioMm pédep. IlpaBuio
yMHOXeHHUs. Pemienue 3a1a4 ¢ moMoIpto rpados.

[TpotuBononoxkHuele coObiTud. Juarpamma Oiinepa. OObeauHEHHE U
nepeceueHne  coObiTuii.  HecoBmecTtHble  coObiTHs.  DopMmyna  CIOKEHHUA
BEPOSATHOCTEW. YCJIOBHas BEPOSITHOCTh. IIpaBuno ymHOxkeHus. HesaBucumblie
coObiTus. IlpeacraBnenune sKcriepuMeHTa B BHUAE JepeBa. PemieHue 3amad Ha
HaxXOX/JIEHUE BEPOSITHOCTEH C TIOMOIIBI0 J€peBa CIIy4ailHOro SKCIEpPUMEHTA,
nuarpamm Ditnepa ™,

9 KUIIACC

[IpencraBienrie  JaHHBIX B BUJe Talbmul, JauarpaMmM, TpaduKoOB,
WHTEpIpeTanusi JaHHbIX. YTeHHe M MOCTPOCHHE TaOJHI], AUArpamm, IpauKoB IO
pEAbHBIM JJAHHBIM.

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codyeTaHu. *TpeyroabHUK
[Tackans™. Pemenue 3a1a4 ¢ HCTIOJIB30BaHHEM KOMOMHATOPHKH.

*['eomeTpuueckast BeposiTHOCTh. Ciy4daliHbIM BBIOOpP TOYKM U3 (UTYpHI Ha
MJIOCKOCTH, U3 OTPe3Ka M U3 TYTH OKPYKHOCTH *,

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

CnydailHasg BeIMYMHA W pacHpeiesieHUue BeposiTHOcTe. MaremaTuueckoe

4
31ech U naiee * * 0003HAYEHBI TEMBbI, U3YYEHUE KOTOPBIX MMPOBOAUTCA B O3HAKOMHUTEJIBHOM IIJIAHE. Ilegaror
CaMOCTOATECIIBHO OIIPEACIIACT 00BeM H3y4aeMOro MaTepuasa.



OXHNAaHUC u AUCIICPCH. HpI/IMepBI MaTeMaTu4ICcCKOIro OXHnAaHUuA Kak
TCOPECTUYCCKOIo CpCAHCrO 3HA4YCHUA BCIMYHHBI. MaremaTtudeckoe OXUIaHUC U
AUCIICPCHUA cnyqaﬁHoﬁ BCIIMYNHBI KYHUCJIO YCIICXOB B CCpUU HCIIbITAHUU BepHy.]'IJII/I)).

[Tonsarue o 3aKOHE OOJBIIMX YHCEIN. I/ISMepeHHC BCpOHTHOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb 1 3HAaUeHUE 3aK0HAa OOJIBIITNX YHCET B Impupoac u O6HIGCTBG.

INTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH U
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHHUS Kypca «BeposSTHOCTh U CTATUCTUKA» B 7—
9 Kiaccax XapaKkTepU3yHOTCS CIEAYIOIUMU YMECHUSMH.

7 KIIACC

Yutate wuHOpManuio, NpeACTaBICHHYIO B TaOlulax, Ha AuarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHJE TaOJUIl, CTPOUTH JUArpaMMbl (CTOJIOHKOBBIC
(cTosi0uaThie) U KPYTrOBBI€) IO MAaCCUBAM 3HAYEHUH (C UCTIOIB30BAHUEM 3PUTEIIHLHOM
HarJISHOCTH W/WK BepOaabHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCIOBBIE  JAaHHBIE,
Mpe/ICTaBJIICHHbIC B TA0JIUIIAX, HA IUarpaMmax, rpaukax.

OpueHTHpPOBATbCS B TOHATUSX U OINEPUPOBATh MMH Ha 0a30BOM YpPOBHE:
cpennee apupMeTuyecKoe, MeraHa, HauOoJIblllee 1 HaMMEHbIIIee 3HAUYCHU s, pa3Max.

NMeTs mnpeacTraBieHUE O CIy4allHOM M3MEHUYMBOCTHM Ha IIpUMEpax ILIEH,
(U3MYECKUX BEJIMYMH, AHTPONMOMETPUYECKUX JAHHBIX; MMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

8 KUIIACC

W3BnekaTte U mpeoOpa3oBbIBaTh HH(MOpPMAIUIO, TMPEACTABICHHYI0 B BHUJE
Tabnul, AuarpamMm, rpaukoB; MPEACTaBIATh JaHHbIE B BUAE TaOJIML, IHUarpam,
rpauKoB.

OnurceIBaTh NOCJIE COBMECTHOIO AHAIM3a JAHHBIE C IOMOIIBI0 CTATUCTUYECKUX
MoKa3aTeleld: CpeJHUX 3HAYEHUH M Mep pacceumBaHus (pa3max, [OUCIEepcus Hu
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE IO
pesyibTaTaM HM3MEpeHWd W HaOMIoACHWM (C HWCIOJIb30BAaHUEM 3PUTEIHHOM
HarJISHOCTH W/WITK BepOaIbHON OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy9alHBIX COOBITUN B OMBITaX, 3Has BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE B OINBITaX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUAMHE (C HCTOJIB30BAHUEM 3PUTEIHHONW HATSTHOCTH W/WIIN
BepOaJIbHOM OIOPHI).

Nmerp mnpenacraBieHue O Trpa@UUYecKux MOMAENSIX: JIePEeBO CIy4yalHOTO
AKCIEPUMEHTA, JUarpamMMbl DWiiepa, YuciaoBas mpsmas.

OnepupoBarh MOHATUAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITIOJIHSTH ONEpPallMy HaJl MHOXECTBaMU: OObEAUHEHUE, IEPECEUCHUE, IOTIOJIHEHNUE;



MEePEUYUCTSATh  DJIEMEHThl MHOXECTB, NPUMEHATh CBOWMCTBA MHOXKECTB  (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmets mpencraBieHue o rpauueckoM Mpe/ICTABICHUE MHOMXECTB U CBS3CH
MEXAY HUMHU JIJISl OTTMCaHUs TTPOLIECCOB U SIBJICHUM, B TOM YKCIIE TIPU PEIICHUU 3a/1a4
U3 IPYruX y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

W3BnekaTh U IpeoOpa3oBbIBaTh HHPOPMAIIKIO, IPEICTABICHHYIO B Pa3IUYHBIX
UCTOYHMKAX B BUJE TaOJUIl, JuarpaMm, rpadukoB; MPEJCTaBISATh JAaHHbIE B BHJIEC
TaOJIuII, JUarpamMm, rpauKoB.

Pemate mpocreiiime 3aaud OpraHMW30BaHHBIM MEPeOOPOM BAPUAHTOB, a
TaKXXe C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

WNMmeTrp mpencraBiieHHe 00 ONUCATENbHBIX XapaKTEPUCTHKAxX JJIsi MAaCCHBOB
YUCJIOBBIX JJaHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUA.

Haxonuth 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOIIOJeHU (C OMIOPOM Ha CIIPABOYHYIO
nH(pOopMaIHIo).

Haxonuth BEpOATHOCTH CIydalHbIX COOBITUH B M3YYEHHBIX OIbITaX, B TOM
Yyclie B OINbITaX C PAaBHOBO3MOKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX
UCIIBITaHUH 10 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAaHUN bepHysuim.

MMers mnpexncraBieHue O CIyYalHOW BEJIMYMHE W O PAaCHpeAciICHUH
BEPOSITHOCTEM.

HNmeTp mnpenacTaBieHHE O 3aKOHE OOJBIIMX YHMCENT KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MatemaTuka» (QenepaJbHON alanTUPOBAaHHON OCHOBHOW 00pa3oBaTENIbHON MpOrpaMMbl OCHOBHOT'O OOIIEr0 0O0pa3oBaHUsA
0o0y4aromuxcst ¢ 3aJepKKOM IMCUXUYECKOTO Pa3BUTHS, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOUIMM pa3ieioM (enepanbHON
pabodeil mporpaMMbl yueOHOro npeamera «Marematuka» o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS.
[Tpu sTom Opranusanus BIpaBe caMa BHOCUTbh U3MEHEHHUS B COAEpKAHME U paclpesesieHue ydeOHOro Marepuaia o rojaam
oOy4deHHusi, B TMOCJIEIOBAaTEIIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHE KaXJOM TEMbl, OIpeaeiieHUE
OpraHMu3aloOHHBIX (opM 00yueHus U T.1. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzauueii Y MK, nHIMBHIyaIbHBIMU ICUXO()U3NYECKUMH OCOOEHHOCTSIMHU KOHKpPETHBIX oOydaromumxcs ¢ 311P, crenenbro
YCBOEHHOCTH WMHU YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTalud Y4yeOHOro Marepuaia I0 MaTeMaTHKeE,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kimace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
HaTtypaabHbie JecatuyHas cucrema cyucieHus. Psn HaTypanbHbIX uuncel. UuTaTh, 3amMChbIBaTh, CPAaBHMBATh HATYPAIbHBIC YHCIA;
unciaa. leiicrBust ¢ |Hatypansnbii psa. Yucno 0. HarypanbHble 4yucia Ha|ydyacTBOBaThb B 00CY:KI€HMH CHOCOOOB YIOPSJOYMBAHUSA
HATYpPaJbHbIMH KOOp-IWHATHOU MPAMOM. CpaBHeHnue, OKPYIJICHHE UM CEIL.
Y CIAMH HaTypaJIbHBIX YUCEIL. N300paxars, KOOPAMHATHYIO MPAMYIO, OTMeYaTb YHUCIA

(43 u)

Apudmernueckue AEHCTBHS C HATypaJbHBIMH  UYHCIAMH.
CBoiicTBa HyJlsl NpPU CIOXKEHUU M -YMHOKEHHH, CBOWCTBA
CANHUIIBI npu YMHOXCHHUU. HepeMeCTI/ITeJ'H)HOC u
COUeTaTeIbHOE  CBOMCTBA  CIOXEHUS W YMHOXKEHHS,
*pacIpeIeUTeIbHOE CBOMCTBO YMHOKEHMS * *.

TOYKAMU Ha KOOPJAMHATHOM MPSAMOW, HAXOAUTH KOOPIWHATHI
TOYKH.

HccaenoBaTh ¢BOMCTBA HAaTypaJbHOTO psAna, yncen 0 u 1 mpu
CJI0KEHUU U YMHOXEHHUH.

M cmosib30BaTh NMPAaBUJIO OKPYIVICHHS] HATYPAJIBHBIX YHCEI IPH
HEO0OXOIUMOCTH C OMOPOI Ha aITOPUTM IIPABHIIA.




*JlenuTend W KpaTHbIE® duWclla, pa3sioKEHUE 4YucCla Ha
MHOkuTenu. Jlenenue c ocrarkoM. IIpocTeie m cocTaBHBIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemienue TeKCTOBBIX 3a/1a4 Ha BCe apu(METHUECKUE IEHCTBHS,
Ha JIBUKEHUE U MTOKYIIKH.

BeinoHaTs apugMernyeckue ACMCTBUS C HaTypalbHBIMU
YUCIIAMU, BBIYMC/ISTH 3HAYCHUS 4YHMCIOBBIX BBIPAXKCHHH CO
ckoOkaMu 1 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJE CTEIICHU, YUTATh CTECIICHHU,
MCNO/Ib30BATh TEPMHUHOJIOTHI0 (OCHOBAaHME, IOKA3aTelb),
BBIYMCJISITh 3HAYEHUsl CTENEHell npu HEOOXOJUMOCTH ¢
BU3yaJIbHOW OIIOPOM.

BbINOJHATL NPUKUAKY M OIEHKY 3HAaYCHHH YHCIIOBBIX
BBEIDKCHUM, NMpeajaratb M NPUMEHATh NPHEMBI NPOBEPKH
BBIYMCIICHHI.

Mcmonp30BaTh MpU  BBIUMCICHUSX MePeMECTUTENbHOE H
coueTareJlbHOE  CBOMCTBA  CJIOKEHHST M YMHOKCHHS,
*pacnpeeUTeIbHOE CBOHCTBO YMHOKeHU *; (DOPMYIHPOBATh
M IPUMEHATH  IIPaBWIa  NPeoOpPa3oBaHMsA  YHUCJIOBBIX
BBIPA’KEHUH HA OCHOBE CBOMCTB apH(METHYECKHX AeHCTBUI
NMPU HEOOXOAUMOCTH ¢ HANPABJISIOLIEH MOMOIIBIO.
@opmyaupoBaTh oONpeaeSeHHs] JEIUTEN M KpaTHOro (c
OIIOPOil Ha ANITOPUTM IIPABUIIA), HA3BIBATH JEIUTEIN U KpaTHbIE
UUCIa;  PACMO3HABATBIPOCTBIE WM COCTABHBIE  YHCIIA;
(hopMy/IMpOBaTHh W NPUMEHATHIPU3HAKM ICIMMOCTU Ha 2, 3,
5, 9, 10, (c omopoil Ha anNropuT™M NpPaBHUJIA); NPHMEHSTH
AQJIFOPUTM  PA3JIOKEHWs] YWCIAa Ha MPOCThIE MHOXKUTEIH;
HAXOAUTH OCTaTKU OT JI€JICHUS U HENOJIIHOE YACTHOE.
Pacnio3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBaHUSA O
HATypaJIbHBIX YUCIIAX, IPUBOAUTH MPUMePbl U KOHTPIIPUMEDSI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMUS BBICKA3bIBaHUM O
CBOICTBaxX HaTypaJIbHbIX YHCEJ C ONIOPOH Ha oOpasel.

Pemiath TEKCTOBBIE 3a/Ja4M  apU(PMETUUYECKUM CHOCOOOM,
MCIO0JIb30BATh 3aBHCHMOCTH MEXIY BEIMYMHAMHU (CKOPOCTH,
BpEMs, PAaCCTOSIHME; 1I€HA, KOJIMYECTBO, CTOMMOCTb M Jp.) NpPH
HEOO0XOIMMOCTH C HCIIOJIb30BaHUEM CIPaBOYHON HH(OpMaIuu:
AHAJM3UPOBATH TEKCT 3a/1a4M, NMepedopMy/aIupOBaTh YCIOBUE,
HU3BJICKATH HE00XOAUMBbIE JTAaHHBIE, YCTAaHABJIUBATH
BaBUCHMMOCTH MEXAYy BEIMYMHAMU TIPU HEOOXOIMMOCTH C




HAIIPABJIAIOLIEH ITOMOLIBIO.

MoneaupoBaTh XOJ PEIICHUS 33Jayd C IOMOILIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

I[puBoauTh, pa3dupaTh pPa3IUYHbIE pEIIEHUs, 3alUCH
PEIICHUI  TEeKCTOBBIX  3ahad  (IpH  HEOOXOAUMOCTH  C
HAIpPAaBJISAIONMIEH TOMOIIBIO).

C noMombi0 megarora OUEeHHBATh IOJNYYCHHBIH pE3yibTar,
OCyHIIeCTBJIATh  CAMOKOHTPOJIb,  INPOBEpssi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTh OMINOKH.

*Pemiate 3agaum ¢ momMomp0 mepedopa BceX BO3MOKHBIX
BAPHAHTOB *.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHs apU(PMETUKH.

Harasianas
reomerpus. Jlmanu

HA MJIOCKOCTH
(12 a)

Touka, npsimas, OTpe30kK, Jyd. Jlomanass. M3mepeHue IIMHbBI
OTpe3Ka, METPUYECKUE EIMHMIBI HU3MEpPEHUs  JJIMHBIL
OKpy’>KHOCTb U KpYT.

[IpakTuueckas pabota «IlocTpoenue y3opa u3 OKpyKHOCTEI».

VYrom. IlpsMoOH, OCTpbIM, TymnmoW W pa3BEPHYTHIA YIVIBL.
N3mepenue yrios.

[TpakTryeckas pabdora «IlocTpoeHue yrioB.

Pacno3HaBatb Ha  4Yeprexax, pPHUCYHKAX, ONHUCHIBATD,
WCIIOJIb3YSl TEPMHUHOJIOTHIO, M  M300pazkaTh C  IOMOILBIO
UEPTEXKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOAMMOCTH IO
BU3YaJIbHOW OIOpPE): TOYKY, MpPSIMYIO, OTPE30K, Jyd, YIoJ,
IIOMaHy¥0, OKPYKHOCTb.

Pacno3naBaTh, MPHUBOAMTHL NPHUMePHI OOBEKTOB PEATBHOIO
Mupa, UMEHMX (OpMy H3YUEHHBIX (QUIYp, ONEHHBATH HUX
ITMHEHBIE pa3MeEpBI.

Mcnoib30BaTh JUHEHKY U TPAHCIOPTUP KAK MHCTPYMEHTHI ISt
[TOCTPOCHHUS u U3MEPEHH: U3MepATH JUIUHY
0TPE3Ka, BEIMYMHYYIJIA;CTPOMTHOTPE30K3aJaHHOWUINHBI,  YIOJL,
BaJAHHOW BEIMYMHBI; OTKJIAABIBATH LIUPKYJIEM PaBHBIE OTPE3KH,
CTPOUTH OKPY’KHOCTb 33/IaHHOTO Pauyca.

N300pakaTh KOHQUIYpalluM TE€OMETpPUUYECKUX QUryp u3s
OTPE3KOB, OKPYKHOCTEHW, WX 4YacTel Ha HEJIWHOBAHHOM W
KjeTyaToil Oymare; mpeajaratb, ONHCHIBATH M 00CYKIATh
Croco0bl, AQJrOPUTMbI IIOCTPOEHUS TIOCIE€ COBMECTHOIO
aHaJIn3a.

Pacno3HaBath M M300pakaTh HAa HEIMHOBAHHOM M KJIETYATOM
Oymare TpsIMOM, OCTpbIM, TyNoH, pPa3BEPHYTHIA  YIJIbI;
CPAaBHUBATDH YIJIBL.




BbIuncasATh JUIMHBI OTPE3KOB, IOMAHBIX.

I[onumMaTh W WCHOOJB30BATH TPH pelIeHHH 33124
BaBHCHMOCTH MEXIYy CIMHUIIAMUA METPUYECKOW CHCTEMBI MeEp;
BHAKOMMTBCS C HEMETPUUECKHUMH CHUCTEMaMU MED; BbIPAkKATh
IUTMHY B PAa3JIMYHBIX SIUHUIAX U3MEPEHUS TPU HEOOXOAUMOCTH
C OIOpOH Ha CIIPAaBOYHYIO HH(DOPMAIIHIO.

HccaenoBarh QUTYphl U KOHPUTYPAIIUHU, UCTIONIB3YS IUPPOBHIC

[PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

HpoOb. IlpaBunpHble M HenmpaBwibHbIE ApoOu. OcHOBHOE
cBoicTBO Apodu. CpaBHEHUE IPOOEH.

CrnosxeHue 1 BhlYUTaHHE OOBIKHOBEHHBIX ApoOel. CmelianHas
ApoOb. YMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JpO0Oeii;
B3aUMHO-00paTHBIC IPOOH.

Pemienue TeKCTOBBIX 3afay, coiepkauux Jpodu. OCHOBHBIE
3aJ1a4M Ha APOOH.

IIpumeHeHue OyKB Uil 3alIMCU MAaTEMaTUYECKUX BbIPAKEHUH U
MIPEIIOKEHU .

MopneaupoBath B Tpaduueckodd, mnpenMeTHol Qopme, ¢
[OMOULIbI0 KOMIIBIOTEpA IIOHATUS U CBOWCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

UuTaTh W 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHbIE IpO0H,
NnpeniaraTb H 00CyKIaTh CMOCOOBI YIOPSIOUYMBAHUS IPOOEHi.
IN300pakaTh OOBIKHOBEHHBIE IpOOM TOUKAMHU Ha KOOPIMHATHOM
PSAMOHM;  HMCNOJIb30BATh  KOOPJAMHATHYIO  NPIAMYIO  JUIS
CpaBHEHMs IpoOei.

@opMyIMpOBaTh, 3alIUCHIBATH € NMOMOIIBLI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOM C OIOpO Ha MpPaBUIIO;
HCIO0JIb30BATh OCHOBHOE CBOMCTBO JIpoOHM Al *COKpalleHus
mpoOeit M mpuBeAeHUs OpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CITydasx™®.

IpencraBasaTh 10 o0O0pa3lycMellaHHYl0 JpoOb B  BHUjE
HENPAaBUJIBHOM M  BBIIEHATH LEIYH 4YacTb YHCIA U3
HEeMpaBUIbHOM podu.

BbInoHATH apudMeTHYecKUe JelCTBUS C OOBIKHOBEHHBIMU
MpoOsSMU B MPOCTBIX  CIIy4asx; NPHMEHATh CBOWCTBA
aprudmeTnyecKkux IeNHCTBUI 7S palliOHATN3allUU BEIYUCICHUH.
BbINOJHATL NPUKHAKY M OLEHKY pe3yJIbTaTa BBIYHCICHMH;
NnpeaaraTth ¥ NPUMEHATh NPUEMBbI IPOBEPKH BBIYMCICHUMN.
IMpoBoauTh HCCAENOBAHUS CBOMCTB JpoOei, omupasch Ha
YUCIIOBbIE OJKCIEPUMEHTHl (B TOM 4YHCIE€ C IOMOIIBIO
KOMITbIOTEPA).

Pacnio3HaBaTh MCTHHHBIE U JIO)KHBIE BBICKA3bIBAaHUS O JAPOOSX,




NPUBOAUTH NPUMEPbl U KOHTPIIPUMEPBIL.
PemaTh npocTedIIneTEeKCTOBbIE 3a/1auH, coJeprKaliue JpoOHbIe
ITaHHbIe, ¥ 3a/1a4M Ha *HAXOXKJCHHWE YacCTH LEJIOT0 U IeJIOro MO
€r0 4acTH; BBISIBJIATH UX CXO/ACTBA U Pa3In4MA *.
MopaenupoBaTh XOJ PELICHMs 3aJayd C IOMOILBIO PUCYHKAa,
CXEMBI, TAOIUIIBI.

IIpuBoauTHL, pa3dmparb, OLEHUBATH DPA3JIMYHBIC DPELICHUS,
3allUCH PELICHUH TEeKCTOBBIX 3ajad IpU HEOOXOIUMOCTH C
HaIIPaBJISAOIIEH TOMOILBIO.

C noMombi0 mnegarora OUEHMBATHb IOJNYYCHHBIM PE3yJbTar,
OCYILIEeCTBJISATHL  CaMOKOHTpOJIb,  IpOBepsii  OTBET  HA
COOTBETCTBHUE YCIOBHIO, HAXOUTDH OILINOKH.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKU.

Harasanas
reoMeTrpus.
MHOroyroJIbHUKHU
(10 4.)

MHoroyronpHukd.  YeTbIpEXYrOJIbHUK,  IPAMOYTOJBHUK,
KBaJpar.

TpeyronapHUK.

[Inomanp U nepuMeTp MpsIMOYTroJIbHUKA U MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX W3 TNPAMOYIOJbHUKOB, E€IUHMIIBI H3MEPEHUS
mwroniaau. [lepumerp MHOTOYTrOJIBHUKA.

Pacno3znaBatb, H300paxkaTh C I[OMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB M OT pPYKHM, MOJEIUPOBAaTH M3 OyMmaru
MHOT'OYTI'OJIbHUKH.

I[puBoaUuTHL MpUMeEpPbl OOBEKTOB PEAIBHOTO MHUPA, MMEIOIIUX
dbopMy  MHOIOYroJIbHUKa, IIPSAIMOYT OJIbHUKA, KBaJpara,
TPEYTOJIbHUKA, OLIEHUBATH UX JIMHEHHBIC pa3MEpBbI.

BoruuciasaTs: INEPUMETP TPEYroOJIbHUKA, IPSAMOYIOJIbHUKA,
MHOTOYI'OJIbHUKA; IUIOMIaAb TMPSMOYTIOJbHUKA, KBajapaTa (Ipu
HE00XO0IMMOCTH C ONOPO Ha alITOPUTM YUE€OHBIX JeHCTBUI).
N300paxkaTh OCTpPOYTOJIBHBIE, IPSAIMOYTOJIbHBIE u
TYIIOYT'OJIBHBIE TPEYTOJIbHUKHU.

CTpouTh Ha KJeT4aToil Oymare KBajpaT U NPSMOYTOJbHHUK C
BaJlaHHBIMU JJIMHAMU CTOPOH.

HUccaenoBarb CBOMCTBA IPSMOYTOJIBHUKA, KBagpara IyTEM
PKCIIEpUMEHTa, HaONIONEHUs, M3MEPEHUs, MOJCIUPOBAHMS;
CpaBHUBATh CBOMCTBA KBAJpaTa U MPSIMOYTOJIbHHUKA.
Pacno3HaBaTb HCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUSA O
MHOI'OYI'OJIbHUKAX, PUBOAUTH NPUMePbl U KOHTPIIPUMEDEI.
HccaenoBars 3aBUCMMOCTD IUIOIIAAU KBaJApaTa OT JJIMHBI €ro
CTOPOHBI.




MU cmosib30BaTh CBOMCTBA KBAJAPAaTHOM CETKH JJIA ITOCTPOCHHUS
buryp; pa3ouBarb,  OPAMOYIOJBHMK  HAa  KBajparhl,
TPEyrOJbHUKU; COCTABJATH (QUIYPHl U3  KBAagpaToB M|
MPSMOYTOJIbHUKOB U HaXOJAUTh UX IJIOLIA/lb, pPa30UBaTh (GUIyphI
Ha MPSMOYTOJIbHUKU U KBaJIpaThl U HAXOAMUTh UX IUIOIIAJb (IIpU
HEO0XO0AMMOCTH C HAIPABJISIONIEH TOMOLIBIO).

Beipa:kaTh BeIMYMHY IUIOLAAM B PaA3JIMYHBIX EIMHULIAX
M3MEPEHUsI METPUYECKOW CHUCTEMBI MEpP, HMCHOJIb30BATH
BABUCHMMOCTH MEXAY METPUYECKUMHU EIMHULAMU H3MEpEHUs
[UIOINAAX TPU HEOOXOIMMOCTH C ONOPOM Ha CIPaBOYHYIO
MH(pOpMaLIUIO.

3HAKOMHMTBCS C MpUMepaMH NPHUMEHEHUsl IUIOAIU M
[epuMeTpa B INMPAKTUYECKUX cuTyanusax. Pemats 3agadyum u3
[peaJbHON KU3HH, P HEOOXOIUMOCTH C ONOPOM Ha aJropuTM
[IPABUJIA, 00CYKAATh Pa3IM4YHble CIIOCO0BI PEIIECHUS 3a1a4.

lecaTuaHbIC
npoou
(38 u)

JlecsatnyHas 3anuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleWicTBUS C eCATHYHBIME Ipo0siMu. OKpyTIIeHHE JECITUIHBIX
Ipobeii.

Pemenne TekcToBBIX 3ajad, coaepxkamux Apoou. OCHOBHBIE
3aJjauu Ha ApoOou.

IpencraBasATh [IECATHUHYIO IpoOb B BHUAE OOBIKHOBEHHOIA,
YMTATh W 3aNUCchbIBaTh, CPABHUBATH JCCATUYHBIE po0H,
npeajaratb M 00CYy:KIaThb  CHOCOOBI  YIOPSAIOYMBAHHUSA
IMECATUYHBIX APOOEH.

N300pakaTh AeCATHYHBIE JPOOM TOYKAMU Ha KOOPIMHATHOM
MIPSAMOM.

BbISIBIATH CXOACTBA W Pa3jM4Msl NPaBWI apuPMETHUECKUX
MEeNCTBUI ¢ HATYpPAIbHBIMH YUCJIAMH U JACCITUYHBIMU APOOSMHU,
[1OCJIE COBMECTHOI'O aHAJIU3A.

BuinonaTs apudmeTnueckue ACHCTBUA C  JIECATHUYHBIMU
MPOoOSMHU; BBIMOJHATH, TPHKUAKY W OLEHKY pe3ylbTaTa
BBIYMCIICHUM.

Ipumensith cBoiicTBa apudMETHUECKUX JeHCTBUH  uIs
[pallOHAIN3alN BBIYUCIICHHI.

I[puMeHsTH NPABUJIO OKPYIJIEHHS JCCATUYHBIX JTpoOei, mpu
HEOOXOMMOCTH C BU3YaJIbHOM OMTOPOH.

I[poBoaUTH HCCIAETOBAHUSI CBONCTB JECATHYHBIX ApoOei,
ONMMpasCh Ha YHCIOBBIE OKCIEPUMEHTHI (B TOM 4HCIE C




[MOMOIIbIO KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHbBIE BBICKA3bIBAaHUS O ApPOOsX,
NPUBOAUTL  NPUMEPbI U KOHTPIPUMEPHI,  CTPOUTH
BbICKA3bIBAHMS Y OTPULIAHUS BBICKA3bIBAHUM.

Pemath MpoCcTEHIINETEKCTOBBIC 3a/1a4H, COJlepKalue JpoOHbIe
TaHHbIe, ¥ Ha *HaXOXKAEHUE YacTH LEJIOro M IEeJoro Io ero
HMacTH *; BHIABJISITH HX CXOJACTBA M PA3JIHYHsA.

MopenupoBaTh XOJ PELICHHs 3aJadd C IOMOILBIO PUCYHKa,
cxeMbl, Tabnauupl. Pa3ouparh pa3nuyHble pEHIeHUus, 3alucu
[PELIEHNI TEKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIAMU B PEAIbHBIX >KU3HEHHBIX
CUTyalUsX.

C nmoMombI0O MeAarora OUEHUBATHL IIOIYYCHHBIM pPE3ysbTar,
OCYLIEeCTBJISATL  CaMOKOHTpOJIb,  IIPOBEpsii  OTBET  HA
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OIIMOKH.

3HAKOMMTBCS ¢ HCTOPHEi pa3BUTHs apU(METHKU

Harasianas
reoMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
C )

*MHororpanHuku. M3o0pakeHne MHOrorpaHHUKoB. Mozenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpssmoyronbHbIi mapamnenenunesn, kyo. Pa3Béprku kyba u
napajuleJenuneaa.
O06BEM Kyba, MPAMOYTOIFHOTO Mapajuiesenuneaa’™.

PacniozHaBaTh Ha 4epTeikax, PHCYHKAaX, B OKpY:KawleMm
MHpe TPSMOYTOJIbHBIN Napanienenune], Kyo, MHOIOTpaHHUKH,
ONUCHIBATb,  HCHOJb3ysl TEPMHHOJIOTHIO, OLICHUBATH
ITMHEHBIE pa3MeEpBI.

IpuBoAMTH MPUMePbI 0OBEKTOB PEAIBHOIO MHUPA, MMEIOLIUX
(dbopMy MHOrOrpaHHMKa, HPSIMOYTOJIBHOTO Iapajulesenumnesna,
KyOa.

N300paxkaTh Ky0 Ha KiieTyaToi Oymare.

HccnenoBarb CBOMCTBA KyOa, MPSMOYTOJIBHOTO
MapajuleJIENUIeNa, MHOIOIPAaHHUKOB, MCIIONb3ysd MOJEIH IIPH
HEO0OXOIMMOCTH C HAMPaBJISIOUIEH TOMOIIBIO.

Pacno3sHaBath  pa3BEPTKM Kyba W MapajuleNenuIesna.
MoaenupoBarh Ky0 M napajuienenunesn u3 Oymard M Mpoyux
MaTepuasoB, o 00pasily.

Haxoauth wu3MepeHUs, BBIYUCIATH IUIOMANb IOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOJIBHOTO Mapajiesienuresa ¢ Onopoi Ha
QITOPUTM Y4eOHBIX JEHCTBUI; HMCC/IeT0BATh 3aBHCHMOCTD




00BEMa Kyba oT JUTUHEI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIy MOHIATHUAMU
rUIoMaaM 1 00bEMa, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3naBaThb HCTHHHBIEUI0KHBIEBLICKA3bIBAHHSIO
MHOIOI'DaHHUKAX, NPUBOAUTH NPHUMEPBI U KOHTPIPUMEPHI.
PemaTn 3a1a4uu U3 peajbHON KU3HHU.

IloBTOpEeHue
1 00001IeHUE
(10 4.)

[ToBTOpEHNE OCHOBHBIX IMOHATHI M METOJOB Kypca 5 Kiacca,
0000111eHIE 3HAHUT.

BoIuucaAaTh 3HAYCHUs BBIPDAXKCHUM, COACPKALIUX HATYPAIbHbIE
YUClia, OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, BBIMNOIHATD
rpeoOpa3oBaHMs YUCE MPU HEOOXOIUMOCTH C HaAIPaBIISIONIEH
[MOMOILBIO.

Boioupats  cmoco®  CpaBHEHMS — 4Mcel,
NPUMEHATh CBOWCTBA apU(pMETUUYECKHX
[pallMOHaIN3aluU BBIYUCIICHUH.
OcylecTBIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JIEHCTBUH H
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

Pemats mnpocreiiliMe 3agauyM U3 PEAIbHOM  KU3HH,
NMPUMEHATh MaTeMaTH4YecKHe 3HAHMS U1 PEUICHHs 3a1ad U3
PYTruX y4eOHbIX IPEAMETOB.

Pemiate  mpocreiimme  3aaadu
CPABHUBATL  CIOCOOBI  DELICHHUSA
PalMOHAJIBLHBIH CIIOCO0.

BBIYHCIICHHH,
NEUCTBUM IS

pa3HbIMU
3a/a4w,

crocodamm,
BBIOMpATH

6 kiaacc (e menee 170 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE€ CoAcCpKaHUEC

OcHoBHbBIE BHABI 1eSITEJILHOCTH oﬁyqamumxcﬂ

HarypasibHbie
yuciaa
(30 9)

Apudmernueckue JIEUCTBHS c MHOT'O3HAaYHBIMH
HaTypaJIbHBIMM YHUCJIaMU. YHUCIIOBBIE BBIPAKEHUS, MOPSIAOK
JeicTBU, ncnob30BaHue cKoOOK. OKpyrieHHe HaTypalbHbBIX

BemmonnsaTs apugmernyeckue AeHCTBUS C MHOIO3HAYHBIMU
HATYpaJIbHBIMU YHCIaMM, HAXOAMTb 3HA4YEHHUs] YHUCIIOBBIX
BBIpAXXEHUH cO cKOOKaMU U 0e3 CKOOOK; BLIYMCJISTH 3HAYEHUS




YHCEIl.
Jenutenu u KpaTHbIC YKcia; *HaUOONBIINNA OOIIMI JACIUTEIH
Y HanMEHbIIee odIIee KpaTHoe *.

PasznoxeHne umcna Ha IPOCTBIE MHOXHTENM. JleaumocThb
CyMMBI U IIPOU3BENCHMUS. [[ereHne ¢ 0CTaTKOM.
Penienne TekCcTOBBIX 3a7ad.

BBIPAXEHUI, COIEPIKALLUX CTEIIECHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYECHUH YHUCIIOBBIX
BBIPA)KCHUH, IPUMEHSITh PUEMBI IPOBEPKH PE3yJIbTaTa.
Hcnonp30BaTh IIpY  BBIYMCICHUAX MepeMecTUTelbHOe M
coyeTarejlbHOe CBOWMCTBAa CJOKEHHSI M  YMHOKEHHS,
*pacnpenejuTebHOE CBOWICTBO YMHOXKEHUSI OTHOCUTEILHO
CJ10:KeHus ¥, cBolicTBa apudMeTHYeCKNX AelCTBHI.
HccnenoBarh  4YHUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMPOBATh OMNpeAedeHHs JIEJIUTENl U  KpaTHOrOo,
HauOOJbIIEro OOIIEro JAEIUTENs U HAUMEHbBIIEro OoOIIero
KpaTHOTO, IPOCTOr0 M COCTABHOI'O YHUCEJ; HCIOJIb30BATh 3TU
MOHSTHS IIPU PELIEHUHU 3a]1a4 (IIPY HEOOXOAUMOCTH € ONOPO Ha
AJITOPUTM TPaBUIIA).

IpuMeHsITH AJITOPUTMBI BBIYUCICHHUS HAHOOJBIIEro OOIIEeTo
JIenuTeNss W HauMEHBIIEro OOIIero KpaTHOrO JBYX YHCel,
QJITOPUTM Pa3JIOKEHUS YHUCIIa HA IPOCThIE MHOKUTEIH.
HccnenoBath cBoiicTBa IE€IMMOCTH CyMMBl U IPOU3BEICHUS
YHCEJI C ONIOPOM Ha BOIPOCHBIH IUIAH.

I[IpuBoauTHL NpUMePbI 4YHCEN C 3aJaHHBIMH CBOWCTBAaMHU,
pacno3HaBaThb BepHble M HeBepHble YTBEPKICHHUS O
CBOMCTBAX 4YHCEJ, ONPOBEPraTb HEBEPHBIE YTBEPXKIEHUSA C
MTOMOUIbIO0 KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHe  NpPEMJIOKEHHUs] C
MTOMOMUIBIO CBSA30K «H», KUTN», «ECHH..., TO...» 10 00pa3iy.
Pemiathb TEKCTOBBIE 3a/1a4H, BKIOYAIOIINE TOHATHS AEITUMOCTH,
apudmeTnyeckuM CcrnocodboM, UCHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIH IJIaH.
MoaenupoBarh XOJ pelIeHHs 3aJadd C MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE pPeIIeHUSs],
3alMCH  PelleHHil TeKCTOBBIX 3aJa4 C HalpaBJIAIOIIEN
MTOMOMUIBIO.

Kputrnyeckn OLICHUBAaTh MOJIYYeHHBIH pe3y/abTaT, HAXOAMTh




OIHI/IGK]/I, OCYHIECTBJIATH CaAMOKOHTPOJIb, IIPOBEPHASA OTBET
Ha COOTBETCTBUEC YCJIO0BUIO.

Harasnnas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(79)

*[lepnienaukynsapHsle npsimbie. [lapamiensHblie mpsiMble *,

PaccrosiHue Mexay AByMs TOYKaMH, OT TOYKH JIO IPSMOH,
JUIMHA IYTU HA KBAJIPATHOM CETKE.
*[IpuMepsl MPSAMBIX B TPOCTPAHCTBE *,

Pacno3naBarp Ha ueprexkax, PUCYHKax Cilydad B3aUMHOIO
PacroIOKEHUs IBYX NPSAMBIX.

M300paxkarth ¢ NOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KjIeTyaToll Oymare JBe IepeceKaloluecs MpsMble, JBeE
[apaJuIeIbHbIE IPSIMBIC, CTPOUTH MPIMYIO, NEPIECHIAUKYISPHYIO
IAHHOM.

IIpuBoauTh NpUMepbl [apaJuIeIbHOCTH u
NEPIEHIUKYJIAPHOCTH IPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHUKAaX NEPHEHAUKYJSAPHBIE H
napajuiejabHble  CTOpOHBbL. HM300paxkaTb MHOIOYIOJIBHUKU C
napajuieIbHbIMU, MIEPIICHINKYISIPHBIMU CTOPOHAMH TI0 00pas3Iry.
Haxoauth paccTrossHue MEXIy ABYMs TOYKaMH, OT TOYKH [0
IpsAMOM, JUIMHY IIyTHM Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Jpoou
(32 4)

OObIKHOBEHHass  J1poOb,  OCHOBHOE  CBOWCTBO  JIpo0Ow,
cokpaiteHue 1poodei. CpaBHEHHE U yIOPSAA0YMBAaHUE IPOOEH.
JlecsiTuunble [pobu U MeTpUUYecKas CUCTEMA Mep.

Apudmerndeckue  JeicTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMH IPOOSMHU.

OtHomenue. JlemeHwe B JaHHOM OTHOIIeHWH. *MacmTa0 *,
MPOTOPLIHSL.

[TonsiTre mporeHTa. BhIYmcieHne TPOIEHTa OT BEIUYHHBI U
BEJIMYMHBI 110 €€ MPOILICHTY.

Pemennie TeKCTOBBIX 3ajay, COAEPIKAIIMX APOOU U IPOLIEHTHI.
[TpakTnueckast padora «OTHOIIEHUE JJIMHBI OKPYXHOCTH K €€
JUAMETPY».

CpaBHUBATHL W YHNOPSIAOYMBATH JpOOH, BHIOMPATH CHOCOD
CpaBHEHUs Ipobei.

IIpencraBasaTh [eCATUYHBIE IpOOM B BUJE OOBIKHOBEHHBIX
IpoOeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBUBAJIEeHTHBbIE MpeICTABJIeHUs] APOOHBIX 4YHCENT MPH HX
CpPaBHEHMM, TIPH BBIYHMCICHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnonwb3oBaTrh JecaTHUHBIE ApoOu Tpu TpeodpazoBaHUU
BEJIMYUH B METPUYECKOMN CUCTEME MED.

BoInoHaTs apupmernyeckue aelcTBHS ¢ OOBIKHOBEHHBIMU
U JICCATUIHBIMHA JIPOOSMH.

BoruucasaTs 3HAYCHHUS BBIPAXKEHU, coJiepKaInx
OOBIKHOBEHHBIE W JIECATHYHBIE  JpOOHM,  BBHITIOJHSTH
npeoOpa3oBaHusi pobOei, BHIOHPATHh CHOCOO, NPUMEHATH
cBoiicTBa apudMETUYECKHX JCUCTBUN U1 pallMOHATH3AIUN
BBIYMCIICHUM.




CocTaBisiTb OTHOIICHHS M TPONOPIMH, HAXOMMTH OTHOIICHUE
BEJIMYMH, JETUTh BEJIMUYUHY B JAHHOM OTHOIIEHHH.

Haxoauth 3KCcnepUMEHTAIbHBIM NMYTEéM OTHOUIECHHE JUIMHbI
OKpYXHOCTH K e juamerpy (mIpu HEOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxoaurh Macmitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCTOJB3Ys MacTal ¢ OMOPOi Ha AITOPUTM y4eOHBIX IEHCTBHA.
OOBSICHATH, YTO TaKOE€ MPOIEHT, YINOTPeONATh 000POTHl peuu
CO CJIOBOM «IIPOIICHT». BbIpazkaTh NpPOIEHTH B JIpo0SX M
JIpoOH B MPOIIEHTAX, OTHOIICHHUE JIBYX BEIMUYMH B MPOIECHTAX.
BbIUMCIATH IPOIIEHT OT YMCIIA U YUCIIO TI0 €TO TPOLIEHTY.
Oxpyrasite ApoOM U TPOLEHTHl, HAXOAUTh MPHUOIMKEHUS
YHuCceNn TPU HEOOXOIUMOCTH C HCIOJB30BAaHHEM BH3YaIbHOM
OTIOPBL.

Pematp 3agaum Ha 4YacTW, MPOLEHTHI, NPONOPIMH, HA
HaXOXJAeHue ApoOu (TIPOIEHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
npoOu (mpoleHty), apoOu (IpOLeHTa), KOTOPBI COCTaBIISET
onHa BenuuyuHa oT aApyrod. IlpuBoauTh, pa3dupars,
OLIEHMBATDH PA3JIMYHBIC PEIICHHUs, 3alTUCH PEIIEHUI TEKCTOBBIX
3aj]a4u Mpu HEOOXOJUMOCTH € HAIIPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpopMamuo ©3 TAOMUMI U JAHArpaMM,
WHTEPIPETUPOBATH TaONUYHbIC JaHHbIE, OTIpeIeIsATh
HanOoJIbIIIee M HANMEHBIIIEE U3 MTPECTABICHHBIX JaHHBIX.

Harasanas
reoMeTpus.
Cummerpus
(6 9)

*QOceBast cummeTtpusl. LleHTpanbHas cuMMeTpusl.

[TocTpoeHre CUMMETPUYHBIX QUTYP.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHUsIX, H300pakaTh OT
PYKH, CTPOUTH C TOMOILBIO MHCTPYMEHTOB (UTYpy (OTpE30K,
JIOMaHyl0, TPEYrOJbHUK, TMPSIMOYTOJIBHUK, OKPYXXHOCTD),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAOLIEH TOMOILBIO.

Haxoauth mpuMepbl CHMMETPUH BOKPYKAIOILIEM MHUDE.
MopneaupoBarh U3 Oymaru 1Be (GUIYpbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO INPSAMOM; KOHCTPYHMPOBATh TI'€OMETPHYECKUE
KOH(UTypaluu, UCIONb3ysl CBOMCTBO CUMMETPHH, B TOM YHCIE
C TIOMOIIBIO HHU(POBBIX PECYPCOB C OMNOPOM Ha aAJITOPUTM




y4eOHBIX JICUCTBUII.

Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB IS 3aIIMCH MaTEMAaTUYECKUX BbIPAKEHUH U
npe/uiokeHni.  *BykBeHHBIE  BBID@KEHHSI W YHCIIOBBIC
[IOACTAHOBKU*.

bykBeHHBIE paBEHCTBa, HAax0KJICHUE HEU3BECTHOTO
KOMITOHEHTA. DOpMyIIBI.

Hcnoab3oBath OYKBBI 11 0003HAYCHHs YHCEN, MIPHU 3aIllUCU
MaTEMATHYECKUX  YTBEPXKACHHM, COCTABJISTH OYKBEHHBIE
BBIPAYKECHHUS 10 YCIOBHIO 3a7]a4H.

HccaenoBartb  HECIIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBHI JIJIsI UX 3aITUCH.

BolunciasTh 4MCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPKEHUS MPHU
3aJIaHHBIX 3HAYCHUSAX OYKB C OINOPOW Ha ajJrOpUTM Yy4eOHBIX
JICHCTBHIL.

3anucbiBaTh ¢hopmy.bi: nepumMeTpa u IUIOIIAaN
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY)KHOCTH, TUIONIAJN
KpPYTa; BHINOJIHATH BHIYHCJIEHHS 110 3TUM (HopMyIiaM.
CocTaBiasiTb (popMyJibl, BBIPAKAIOIIKME 3aBUCHMOCTH MEXAY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, paCCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; MPOU3BOJUTEIBLHOCTh, BpeMs, O0BEM paboOTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (opMyIam.

Haxoauth  HEWU3BECTHBII  KOMIIOHEHT  apU(PMETHUECKOTO
JICCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 v)

YeThIpEXYyroJIbHUK, IIpUMEpPEHL YEeTBIPEX YT OJIbHUKOB.
[IpsmMoyronbHUK, KBagpaT: CBOWCTBA CTOpPOH,  YIJIOB,
JMaroHanei.

I/I3MepeHHe YTJIOB. Bugsr TPECYTrOJIbHUKOB.

[Tepumerp MHoroyroibHuka. [lnomanps ¢urypsl. dopmysnst
nepuMerpa M IUIOWAAM HpsiMoyrojibHUKa. llpubmmxénHoe
U3MEpEeHHe Moy GUryp.

*[IpakTuaeckas padota «Ilmomans kpyra» *.

N300paxkaTt, Ha HEIWHOBAHHOW W KJeT4yaTroil Oymare c
UCIOJIb30BaHUEM YepPTEKHBIX MHCTPYMEHTOB
YEeTBIPEX YT OJIBHUKU c 3aJJaHHBIMU CBOMCTBAMH: c
napajieNIbHbIMU, MEePIeHAUKYISIPHBIMU, PaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIAMH W JIp., PaBHOOEIPEHHBIM TPEyrojabHUK.
IIpeanarats U 00Cyk1aTh CIOCOObI, AJATOPUTMbI IOCTPOCHUS.
HceaenoBarh, UCIOIB3YS IKCIIEPUMEHT, HaOro1eHue,
MOJICIMPOBaHUE, CBOWCTBA  NPSMOYTOJIbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHHUKH C OMTOPOI HA BOMPOCHBIH TUTaH.
O00CHOBBIBATb, ONPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB
YTBEPXKIEHHUsI O TPSMOYTOJIEHUKE, KBajpare, pacno3HaBaTh
BEPHBIC U HEBEPHBIE YTBEPKICHUSI.

HN3mepsATh U CTPOUTH C IOMOLIBIO TPAHCIIOPTHpPA YIVIBI, B TOM
4HCcI€ B MHOTOYTOJIbHHMKE, CPABHUBATH YIJIbI; PAclO3HABATH




OCTpbIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIE YIJIbL.

Pacno3naBars, U300paxkaTh OCTPOYTOJIbHBIM,
IIPSAIMOYTOJIBHBIH, TYIIOYT'OJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI ~ TPEYroJbHUKH (NMPH HEOOXOJUMOCTH C
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

BeruucasrTe [IEPUMETP MHOI'OYTOJIbHUKA, IJI01A1b
MHOTOYTOJIbHUKA pa3OMeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIC
burypbl, HUCHOIB30BaTh METPUYECKUE EAMHUIIBI H3MEpPEHUS
JUTMHBI ¥ TJIOMIAH C OTIOPO Ha alTOPUTM YU4EOHBIX JICHCTBUH.
Hcnoab3oBaTh NpuOIHKEHHOE U3MePeHHe JJIMH U IUIoNIa1en
Ha KIETYaTOl Oymare, NpUOIMKEHHOE W3MEPEHUE JUTHHBI
OKPY’KHOCTH, TUIOLIAAN Kpyra.

IHoaoxxurTeabHLIC H

Ilenple  uwmcia. *Moaynp — 4HWcla, — T€OMETpHYEcKas

I[IpuBoANTL NpPHUMePHI HCIOJIB30BAaHUS B DPEAIBHON KU3HU

oTpHUAaTeJIbHbIE UHTEpIIpeTaus MOayIsA. YHUCIOBbIE MPOMEKYTKH *. MOJIOKUTENBHBIX U OTPULATEIBHBIX YUCEL.
ymciIa ToNOKUTENbHEIE W OTPULATENbHBIE uucia. CpaBHeHHE HN300paxkath 1enble YnCia, MOJOKHUTENBHBIE W OTPULIATENbHBIE
(40 1) MOJIOKMTENBHBIX U OTPHIATENBHBIX uKcel. Apudmerndeckue | TMCIa  TOUKaMH — Ha — HHCIOBOM  IPAMOH,  HCHOJIbL30BATH
JeHCTBHUS C TIOI0KUTETLHBIMU U OTPULIATEILHBIMY Uicamy, | TACIOBYIO HPAMYIO UL CPaBHCHIS HHCCIT.
PellleHne TeKCTOBBIX 3a/1a4. I[IpumeHsiTh NpaBUJIA CPAaBHEHUS, YNOPSA0YMBATH LEJIbIE
quciia; *HaX0AUTh MOYJIb Yucia™,
@opMyJIMPOBATH MPABUJIA BEIYHUCICHUS C TIOJOKUTEIBHBIMU U
OTPHULIATEIIBHBIMU YHCJIAMH, HAXOAUTH 3HAYEHUs] YHCIIOBBIX
BBIPAKEHH, coJiepKaIInx JENCTBUSA
C TIOJIOXKUTEIBHBIMHU W  OTPULIATEIBHBIMU  YHCIAMH  TIPU
HEO0OXOIUMOCTH C OMOPOI Ha aIrOPUTM MPaBHIIA.
IIpumeHsaTh CBOWCTBA CIOXKEHUSA U YMHOXEHHS  JUIA
peoOpa3oBaHUs CyMM U MPOU3BEACHUN.
IIpencrasienue [IpsMoyronpHass  cuCTeMa  KOOPAMHAT HA  IUIOCKOCTH. | O0BSICHATh M WIJIIOCTPUPOBATH MOHSATHE IPIMOYTOIbHON
JAaHHBIX KoopauHatel TOYKH Ha MIOCKOCTH, a0CIIUCCa U OpIUHATA. CUCTEMBbl  KOOpJMHAT  HAa  IUIOCKOCTHU,  HCIOJb30BAThH
(64) CronbuaThie i KPYroBbIE AHATPAMMEL. TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPIWHATHOM IIJIOCKOCTH TOYKH H

[Tpaktuyeckas padora «IlocTpoeHue quarpaMmm.
Pemenne  TEKCTOBBIX  3aj1ay,  coOAepXKallUX  JaHHBIE,
IpeJCTaBIeHHbIE B TAOIMIIAX U HAa JUarpaMmax.

¢Gurypel 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.
Yurarth cTonbuartsle " KpPYTrOBbI€ JarpaMMBbl;




HHTEPNpPEeTHPOBATH JIaHHBIC; CTPOUTH cTosouaThie
JINarpaMMmBl.

Hcnoab3oBaTh MH(POPMALMIO, TIPEICTABICHHYIO B Ta0IUIAX,
Ha Jauarpammax Juisl PelleHHs] TEKCTOBBIX 3a/Jad MU 3aJad U3
peanbHOU KU3HU.

Harasnuas
reoMeTpus.
Durypsbl

B NIPOCTPAHCTBE
9 v)

*[IpssMoyrobHBIN Mapaienenumnes, Kyo, npusMa, nupamuaa,
KOHYC, UWiIMHAp, 1map u  cdepa.  M3o0paxenue
MIPOCTPAHCTBEHHBIX duryp. [Tpumepsr pa3BEpPTOK
MHOTOIPAaHHUKOB, IIMJIMHAPA U KOHYCA.

[TpaxTrueckas paborta «Co3nmanue MoJieei
IPOCTPAHCTBEHHBIX QUTYDY.

[Tonsitue oO0BEMA; emauHMIBI H3MepeHHus o0béEMa. OOBEM
PSIMOYTOJIBHOTO TIapajuIesienuieia, Kyoa, popmyisl 00béMa *,

Pacno3HaBaTh Ha  uUeprekax, pPHUCYHKaX, ONHCHIBATH
UpaMuy, PU3MY, LIUIUHAP, KOHYC, 11ap, H300pakaTh UX OT
PYKH, MOJETHPOBATH U3 OyMaru, IiIacTUIMHA, IIPOBOJIOKU U JIp.
¢ Hamnpasisitonie nomoiuso. IpuBoANTH NpUMepbl 0OBEKTOB
OKPY’KaIOIIEro MUpa, UMEIOLINX (OPMBbI Ha3BaHHBIX Tell.
Hcnonb30BaTh TEPMHUHOJIOTMIO: BEpIIMHA, pedpo, TpaHs,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, Pa3BEPTKA.

N3yuath, UCHONB3YS SKCIIEPUMEHT, HAOJIIOJCHUE, U3MEPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOMCTBA Ha3BaHHBIX TEJ, BHIABJIATH CXOACTBA U Pa3INYHA:
MEXy MUPaAMUION M IPU3MOI; MEXY LHUIMHIPOM, KOHYCOM U
LIapOM.

Pacno3naBaTh pa3BEPTKU Mapajuienenunena, Kyba, MpHU3MBI,
UpaMU/Ibl, KOHYCa, WINHAPA; KOHCTPYMPOBATH JAHHBIE Tela
U3 pa3BEPTOK, CO3/aBaTh HUX MOJAEIM C HalpaBIsAOLIeH
MTOMOMUIBIO.

Co31aBaTh MOJeJIH NPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKHU, TUTACTUIIMHA U JIp.) C OIIOPON Ha aIrOPUTM YUEOHBIX
JIEUCTBHIA.

N3mepsaTs Ha Moaeasix: UIMHBI pEOEpP MHOIOTPAHHUKOB,
JMaMeTp 11apa.

Boruucasats mno  ¢opmyiaam: 00bEM  IPAMOYTOJIBHOTO
napajjenenunena, Kyba; HCIONb30BaTh €AMHUIBI M3MEPEHHS
00b€Ma; BBIYHMCAATH OOBEMBI TEJ, COCTABJIICHHBIX W3 KYOOB,
napajJlelIeuIe0B; peliaTh 3aa4i C PEabHBIMU JaHHBIMU C
OTIOPO# Ha CIIPABOYHYIO WH(POpPMAIIHIO.

IHoBTOpEHME,

HOBTOpCHI/IC OCHOBHBIX TOHSTHM U METOJOB KypCOB 5u6

Boruucasarhb 3HaA4YCHUA BBIpa)KeHHfI, COACpIKAIINX




00001IeHHE,
cHCTEeMATH3aIMs
(20 u)

KJIACCOB, 0000IICHNE ¥ CHCTEMATH3aLIMs 3HAHHUI.

HaTypajbHbIE, IEJIbIe, TOJIOXKHUTEIbHbBIE U OTPHULATEIbHBIC
yucia, OOBIKHOBEHHbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
peoOpa3oBaHus YKUCEN W BBIPAKEHUH MPU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIBIO.

BeiOupars  cmocod  cpaBHeHUs — 4HCeEl,
NpPpUMEHATHh CBOMCcTBA apu]MeTHUecKux
palMoHAIN3alUY BHIYUCIICHH.

Pemath mpocTeiiliMe 3agauyM U3 pEaJbHOM  JKU3HH,
NPUMEHAThL MaTeMaTH4YecKHe 3HAHMS Ul PELICHUs 3a1ad U3
JIPYruX NPeIMETOB.

Pemars npocreiiiue 3a1a4i pa3HbIMHU cIIoco0aMu.
OcylmecTBIATh CAMOKOHTPOJIb BBINOIHIAEMBIX JCHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

BBIYHCIICHUH,
NEUCTBUU i

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1O0 'OJAM OBYYEHUS)

7 kaacc (He menee 102 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoACpPKAHUEC

OcHoBHbIE BUBI JIeITEJIbHOCTH oﬁyqaloumxcn

4acoB)
Yucaa n [lonsiTHE palMOHAILHOTO YUCIA. CucreMaTu3upoBaTh " odoramarn 3HAHMUSA 00
BbIYMCJICHHS. Apudmernueckue AEHCTBUS C PAMOHAIBHBIMU YHUCIAMHU. | OOBIKHOBEHHBIX U JECATUYHBIX IPOOSX.
PanuonanbHbie CpaBHeHMe, ynops10UMBaHUE PALTMOHAIBHBIX YHCEI. CpaBHHMBATBh H YHOPAI0YMBATH APOOHU, IPe0oOPa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM MOKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

Perienne OCHOBHBIX 3aj7jay Ha JpoOM, MPOLIEHTHI U3 peabHOU
MIPAKTHUKH.

[IpyzHaku  1eNMMOCTH,  pa3jOKEHUS HAa  MHOMKUTENIH
HaTypaJIbHBIX YHCEIL.
PeanbHble 3aBUCHUMOCTH. [Tpsmas u oOpartHas
MIPOINOPLIMOHAIBHOCTH.

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECSTUYHYIO IPOOb.

IIpumensitTe  pasHooOpasHble  CcHOCOOBI M NPHEMBI
BbIYHCJICHUS 3HAYeHUIl JPOOHBIX BbIPasKeHMH, COACPKAIINX
OOBIKHOBEHHBIE U  JECATUYHBIE JpOOM: 3aMEHATh IpH
HEOOXOAUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOH W




OOBIKHOBEHHYIO NIECATUYHOMN, IPUBOJUTH BBIPAXKECHUE K (opMme,
HauOoyee yINOOHOW Uil  BBIYUCICHHWH, IPeoOpa3oBHIBATH
JIpOOHBIE BBIPAKECHHUS HA YMHOXKECHHE U JEJICHHE JECATHYHBIX
npoOeit K NEHCTBHUSM C LENBIMH YHCIaMU (TIPH HEOOXOJAUMOCTH
C HalpaBJISAIOUIEH TOMOIIBIO).

I[IpuBoanTH YHCIOBBIEe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HATypaJbHBIM [OKa3aTeJleM, OOBACHSS 3HAUCHHS OCHOBAHHSA
CTCIICHU W TOKa3aTelsl CTCNEeHU, HAXOIUTh 3HAYCHUS CTEIICHEH

Buja a’' (@ — moboe palMOHATLHOE YMCIIO, 71 — HATYpalbHOE
YHCII0) C OMOPO Ha CIIPABOYHYIO HH(POPMAITHIO.

ITonumare cMbICa 3aMMCH 0OJBIIMX YHCET € INOMOIIBLIO
AecATHYHBIX Apoleil U creneHel ynciaa 10, TpUMEHATH UX B
peabHbIX CUTyalusX.

IIpuMeHSITH IPU3HAKY JETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIU
HaTypaJIbHBIX YHCEIL.

Pemare mpocreliuue 3aAa4yd  Ha  YacTH, IIPOLEHTEL,
IPONOPLMH, HA HaX0XJ€HHE ApoOH (IPOLIEHTa) OT BEJIHMUYUHBI U
BEMMYUHBI 10 €€ apoOu (mpoueHty), Apodbu (IpoleHTa),
KOTOpBIM COCTaBIIsI€T OJHA BeIWYMHA OT Apyroi. IlpuBoauTs,
pa30dupaTh, OLEHUBATDH PA3JINYHbIC PEIICHUS, 3alIUCH PEIICHUN
TEKCTOBBIX 3a]a4.

Pacno3naBatb M OOBSCHATH, ONHUPASICH Ha OIPEACICHUS,
OpsSMO MPONOPLUOHATIBHBIE M 00paTHO NPONOPLUOHAIbHbIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMH; MPUBOAUTH MPUMEPHI dTUX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHMX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye nmpakTHKO-OPHEHTHPOBAHHBIC 3aJadM
HA  Apo0M, TNPOUEHTbl, TMNPAMYI0 H  00paTHYIO
NPONOPUHOHAJIBLHOCTH, NPONOPLHH.

Auredpanyeckue
BBIPaKeHHUA

(27 v)

bykBennble  BelpaxeHus.  I[lepemennsle.  JlomycTumele
3HaYeHUs epeMeHHbIX. DopMyIIbI.
IIpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK

Osaagersn Ha 0azoBoM yYpPOBHeE anreOpanyeckoi
TEPMUHOJIOTHEN W CHMBOJMKOW, NMPUMEHSIThL €€ B IIpolecce
OCBOCHHMSI yUeOHOT0 MaTepuana.




Y TIPUBEJICHUE TIOJJOOHBIX CJIaracMBbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKa3aTeJIeM.
MHoOrouneHsl. Cnoxenue, BBIYUTAHUE, YMHOXXEHHE
MHOTO4JIEHOB.  DOpMyNbl  COKPAIIEHHOTO  YMHOCHHS.
Paznosxenre MHOrOYIEHOB HA MHOHUTEIH.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKEHHH IMPH 3aJaHHBIX
3HA4YEHUSAX OYKB; BBIIOJIHSATH BEIYUCIEHUS 110 (popMyiam.
BbInoHATH TpeoOpa3oBaHus LENOTO BHIPAKEHUS] B MHOTOUJICH
IPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, paCKphITHEM CKOOOK.
BhInOoIHATL YMHOXXEHHME OJHOWIEHA HAa MHOIOYIEH H
MHOIOWJIE€Ha Ha MHOIOYICH, MPUMEHATh (OpMysbl KBajpaTa
CyMMBl M KBajpaTra pa3HOCTH C OIIOpOM Ha CIIPABOYHYIO
nHpopManuo.

OcyuiecTBJAATh PA3JIOKEHUE MHOIOWICHOB HAa MHOXKHUTEIN
yTEM BBIHECEHUS 32 CKOOKM OOILEro MHOXKUTENS, IPUMEHEHUS
dopMynBl  pa3sHOCTH KBaApaToB, (HOPMyNT COKpAIIEHHOTO
YMHOXXEHUS C OIIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
I[IpumeHsiTh 1peoOpa3OBaHWE MHOTOUWIEHOB JMJIs PELICHUS
pa3IMYHBIX 3aJad HU3 MaTEMaTHKH, CMEXKHBIX IIPEIMETOB, W3
peanbHON NPAKTHUKHU.

3HAKOMMTBCS ¢ HICTOPHEl Pa3BUTHUS MATEMATUKH.

YpaBHeHus
1 HEpaBeHCTBA
(20 u)

VYpaBHeHue, IpaBuia npeodpazoBaHus YpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHU.

JIuHeitHOE ypaBHEHUE C OJHON IEPEMEHHOMN

IIEPEMEHHOM, pELICHNUE JIMHEWHBIX YpaBHEHUN. Pemenne 3amau
C TIOMOIIBIO YPaBHEHHUM.

*JluneitHOE ypaBHEHUE C IBYMS IEPEMEHHBIMH U €ro rpaduk *.
Cucrema IByX JMHEWHBIX YpaBHEHUN C ABYMS MEPEMEHHBIMU.
Pemenne cuctem ypaBHEHHI CIMOCOOOM TOJICTAHOBKH H
CIT0COOOM CJIOKCHHSL.

Pematp JMHENHHOE YypaBHEHME C OJHOM IEPEMEHHOM,
NpUMEeHsAs NPaBWJA IEpexofa OT MCXOJHOIO YPaBHEHHS K
paBHOCWIBHOMY €My Oosnee mnpoctoro Buaa. IIpoBepsiTh,
ABIISIETCA JIM KOHKPETHOE YHCIIO KOPHEM YPaBHEHMSL.

I[Moadupars mpumepbl NHap YHUCEN, SBILIOIIMXCS PEIICHHEM
JMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO
YpaBHEHMsI C JBYMs MEpeMEHHbIMH (IIPpU HEOOXOAUMOCTU C
HCIOJIb30BAHUEM CMBICIOBOM OMOPBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PELICHHUs YPABHEHHUS.

Haxonuth peleHue CHUCTEMBI JIBYX JIMHEWHBIX YPaBHEHHU C
JIBYMsl TE€PEMEHHBIMH C ONOpPOH Ha alropuT™M y4eOHBIX
JIEHCTBHIA.

CocTaBifITh U penIaTh YpPaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd TOJY4YEHHBIH pe3yJbTaT C ONOpPOM Ha
BOITPOCHBIN IIJIaH.




Koopaunarsi
U rpaduku.
DYyHKIUH
(24 4)

Koopaunara Todyku Ha mnpsmoi. YMCIOBBIE NPOMEXKYTKHU.
Paccrosinre Mexny IByMs TOUKaMU KOOPJIUHATHON MPSIMOM
[IpssMoyronbHas cucreMa KOOpAMHAT Ha IUIOCKOCTH. [Ipumepbl
rpadgukoB, 3agaHHBIX (opmymamu. YUreHue rpaduUKOB
peanbHbIX 3aBUCUMOCTEM.

[Tonstue Qynkmuu. I'paduk dyakuun. CBoiicTBa (HyHKIIHIA.
JIuneiinas  gynkuus. I[loctpoenwe rpaduka aHHEHHOU
¢bynkuun. ['paduk ynkmun y =kx + b.

H3o0paxatb Ha KOOPJAMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpPAMHATaM, Iy4d, OTPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha alIreOpanyecKoM si3bIKE.
OTMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKU 110 33JJaHHBIM
KOOpJAMHATaM; CTPOUTh TI'paUKHA HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (QopMyJamMH, B TOM YHCJIE C MOMOIIbIO HHU(PPOBBIX
naboparopuil.

I[IpumeHsiTh, M3y4YaTh NpPeUMYILECTBA, HHTEPINPEeTHPOBATH
rpaduUecKuii criocod npencTaBIeHHs U aHATN3a Pa3HOOOPa3HOM
JKU3HEHHOU nHpopManuu.

OcBanBaTh Ha 0a30BOM YpOBHETOHSTHE (YHKIIUHU, OBJIAJCBAThH
(GyHKIIMOHATIBHONW TEPMHUHOJIOTHEH.

Pacno3naBarthb jguHeiiHy0 QyHknuio y = kx + b, omuchIBaTH
e€ CBOIMCTBA B 3aBUCUMOCTH OT 3HA4YCHHH KOA()PHUITUEHTOB k 1 b
(mpu HEOOXOUMOCTH C OMOPOM HA AITOPUTM MPABUIIA).
Crpoutb rpaguku JTUHEeHHON yHKIMK, QyHKIUU y = kx + b
Hcnoab3oBate 1HM(POBBIE pecypchl Uil [IOCTPOEHUS
rpadukoB QyHKUIUN U U3yYEHUS UX CBOICTB.

IIpuBOAUTE TpPUMEPHI JIMHEMHBIX 3aBUCUMOCTEM B pEaJbHBIX
nporeccax u sIBICHUSX.

IToBTOpPEHME
u 00001menne
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOJOB Kypca 7 Kiacca,
0000111eHIEe 3HAHHIA.

BbiOuparh, mNpPUMeEHATH CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  pelIeHHs
ypaBHEHUH MPU HEOOXOIUMOCTH C HAIIPABJISIONIEH TTOMOIIIBIO.
OcynmiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUA U
CaMONIPOBEPKY pe3ysibTaTa BBIYHCICHHM, MpeoOpa3OBaHUM,
IMOCTPOCHUU.

Pemath mpocreiilime 3agauM U3 PEATBHOM  JKH3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA JUIS PEIICHHs 3a1a4 U3
JIPYTUX MNPEeIMETOB.

Pemiate mnpocreiiliye TEKCTOBbIE 3a1a4H, CPaBHUBATD,
BbIOMPATH CIIOCOOBI PELIECHUS 3a1a4H.




8 kmacc (He menee 102 u)

Ha3zBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHoOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucna u KBagparuelii  KOpeHb ~ M3 4HUCIHA. *[lonsiTue 00 | @oOpMyJIMPOBATH OMNpe/ieJieHHe KBaJAPaTHOrO KOPHS U3 4YHCIA,
BbIYHMCJICHHS. UppalMoOHAIbHOM  uMcie.  JlecaTuuHble  NpUONMKEHUS | apU(PMETUYECKOIO KBAaJPAaTHOIO KOPHSA NPH HEOOXOIUMOCTH C
KBaaparusie MPPALMOHAIIBHBIX YNCEIL. BHU3yaJIbHOW OIIOPOM.
KOpHH JeiictBurenbHble ynciaa. CpaBHEHHUE JEHUCTBUTENBHBIX uncen . |[IpuMeHSITh OINEpaluio M3BJIEYEHHS KBAJpaTHONO KOpPHSA W3
(159) Apudmernueckuit KBaipaTHbIM KOPEHb. qHCiIa, HCTOJAb3Ysl IPU HEOOXOAUMOCTH KAJIBKYJISTOP.

YpaBHeHue Buaa ¥ = a

CaoiicTBa apudmeTnyecKux KBaJIpaTHBIX KOpHEH.

[IpeoOpa3oBaHre  YHCIIOBBIX  BBIPAXKCHHM,
KBaJIpaTHbIE KOPHH.

COZIepIKaINX

OIIeHI/IBaTb KBaApaTHbIC KOpHHA O EeJIbIMU qucjiaMu u
JECATUYHBIMH JPOOSIMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U
UppalMOHAJIbHBIE YUCIIA, 3alIMCAHHbIE ¢ TIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH Mp1 HEOOXOIMMOCTH € HAPAaBJISAIOLIEH TOMOILBIO.

HccaenoBatnb YpaBHCHUC x2 = a, HaxOoAUTb TOYHBIC H

npuOIKEHHBIE KOpHU 1Tpu a > 0.

HccnenoBarh cBOMCTBAa KBAaJpaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE AKCIEPUMEHTHl C MCIIOJNb30BAaHUEM KaJbKYJIsSTOpa
(xoMmbIOTEPA).

IlpumeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHeH 1/
npeodpa3oBaHNs BbIPAKECHUIH.

BbinosHATL mpocreiimie mnpeo0pa3soBaHWs  BBIPAXKCHU,
coJlepKalluX KBaJpaTHbIE KOPHU. BpIpakaTb NEpeMEHHBIE W3
reOMEeTpPUYECKUX U PU3ndeckux GopMysl Mpu HEOOXOAUMOCTH C
ONOpOH Ha MPABUJIO.

BorunciasiTe 3HaYeHHs1 BBIPAXKEHUHN, COJEpKAIINX KBaJpaTHbIE
KOPHU, UCIOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
HUcnoab3oBath B XOA€ pelIeHUs 3a7ad  dJIEMEHTapHbIE
NPEJCTaBICHUS, CBSI3aHHBIE C NPUOTMKEHHBIMU 3HAUYECHUSIMH
BEJIMYMH.

3HAaKOMUTBCA C HICTOPUEH Pa3BUTHS MAaTeMAaTHKH.




Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ IeJBbIM
nmoKa3sarejieM
(79)

Crenens ¢ nenslM nokasareneM. CTaHgapTHas 3alich YUCa.
Pa3mepbl 00BEKTOB OKpy:karoIiero mMupa (0T 3JIeMEHTapHbIX
YaCTHUII 10 KOCMUYECKUX OOBEKTOB), UTUTEILHOCTH TPOIIECCOB
B OKPYXAaroIleM MUpeE.

CBoiiCTBa CTETIEHH C LIEJIBIM MTOKA3aTEIIEM.

®opMyIMpOBaTH ONpeaeIeHre CTEIICHH C IeJIbIM MToKa3aTeIeM
(pu HEOOXOUMOCTH 10 BU3yaJIbHOM OTIOpe).

IpeacraBasarh 3amuch OOJBIIMX H  MajbIX 4YHCEN B
cTtangapTHoM Bujae. CpaBHMBATh 4YHCIa U BEJIWYUHBL,
3amucaHHbIe ¢ UCIOIb30BaHueM crernenu 10.

Hcnonb3oBaTh 3amMch YWCET B CTaHAAPTHOM BHUAE JUIS
BBIPQXCHHUS Pa3MEpOB OOBEKTOB, IIUTEIBLHOCTH IPOILIECCOB B
OKpY’KalolieM MUpe.

@opMyJIMPOBaTh, 3aNMMCHIBATh B CHMBOJIMYECKOiIi (popme U
WLTIOCTPHPOBATh NMPHMEPAMH CBOICTBA CTENEHU C IEJBIM
nmokasareneMm (IpH  HEOOXOIUMOCTH C  HUCIOJIb30BAaHUEM
BU3YIILHOW OIIOPHI).

IIpumensiTh  cBOWCTBA  CTEMEHHM JUISI  IpeoOpa3oBaHUS
BBIPOKEHUH, COJEPKAIIMX CTEIEHU C IIeIBIM IOKa3aTeleM C
UCIIOJIb30BAHUEM  CIIPABOYHOW WHGpOpMAuu. BbIMOJHATH
JAelcTBUSI C YHUCIaMH{, 3alUMCaHHBIMU B CTaHJAPTHOM BHJE
(YMHOXEHUE, JIeJICHHE, BO3BEICHUE B CTCIICHB ).

Auaredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(59

KBanpatnslil TpéxuneH. Pa3noxkeHue kBajpaTHOro TpEXdsiceHa
Ha MHOXUTEIIH.

Pacno3naBarb,  KBaJpaTHbIA  TPEXWIEH,  YCTAHABIIMBAaTh
BO3MOHOCTb €r0 pa3j0KeHUs HA MHOKHUTEH.

PacknaapiBaTh HA MHOMKUTEJIM KBAJpaTHbIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TIPH HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IIpaBUIIA.

Aaredpanyeckue
BBbIpaKeHHs.
AJiredpanyeckas
ApooOL

(1549)

Anrebpandeckas ApoOb. [JomycTumMbie 3HaYEHUS TIEPEMEHHBIX,
BXOIAIIMX B  anreOpanyeckue BoIpakeHus. (OCHOBHOE
CBOMCTBO anireOpanyeckoit npodu. Cokpaienue apooeil.
Crnoxenue, BbIUMTaHHE, YMHOXEHHE U JIeJieHHe
anreOpandeckux  apobeit. I[IpeoOpazoBanme  BBIpaKCHUH,
CoJIeprKalIuX anredpandeckue Ipoou.

3anuceiBaTh anredpanydeckue BeipaxkeHus. HaxoauTh 00y1acTh
OIpeieNIeHus] PallMOHAIIBHOTO BBIPAXKEHUSI.

BbINOJHATHL YKCIOBHIE MOJACTAHOBKHA M BBIYMCJIATH 3HAUECHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYISATOpA.
@opMyJIMpOBaTh OCHOBHOE CBOMCTBO anredpanyeckoil Ipobu
¥ MPUMEHSATH €ro JJIs peoOpazoBaHust Jpobeit.

BoinogHATh aeiicTBUsSI ¢ anreOpandyeckuMH JApoOsSMU MpU
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumeHsTs
npeoOpa3oBaHus BhIpAXKEHUM Ui peleHus 3a1ad. Beipaxkarb
nepeMeHHble U3 (opmyn (pU3MUECKUX, T'COMETPUUECKHUX,




OMHCHIBAIONIUX OBITOBBIC CUTYallMH) MPU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparnsie
YPaBHEHHSA

(15 49)

KBagparnoe ypaBHenue. HemosiHoe kBajapaTHOE ypaBHEHHE.
dopMya KOpHEH KBaapaTHOro ypaBHeHus. *Teopema Bueta™.
Pewienne  ypaBHeHMH,  CBOIOAIIMXCS K KBaJApaTHBIM.
[Ipocreiimme ApoOHO-paLlMOHATIBHBIC YPaBHEHHSL.

Pemenne TEKCTOBBIX 3aad € TIOMOIIBIO  KBAAPATHBIX
YpaBHEHUM.

Pacno3HaBaTh KBaJipaTHbIC YpaBHEHUS.

3anucpiBaTh (QOpMYJy KOpPHEH KBaJIpaTHOIO YpaBHEHUS;
pemiaTh KBaJpaTHbIe YPaBHEHUs] — IIOJIHbIE U HEMOJHbIE (C
MCIIOJIb30BaHUEM CIPAaBOYHON MHPOPMAIUN).

IMpoBoauTs  mpocreiiliie  HMCCAEAOBAHMS  KBAJAPATHBIX
YpaBHEHUU.

Pemiath ypaBHeHHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOUIbIO
npeoOpa3oBaHWii M 3aMEHOM IIEPEMEHHOH ¢ OmNOpod Ha
QJICOPUTM MpaBUJIA.

HabaoaaTts M aHAJIM3MPOBATH CBSI3b MEXAY KOPHAMHU U
Kod((UIMEeHTaMH KBaJAPAaTHOTO YPABHCHHUS.

*[IpuMeHsTH TeopemMy Buera TUISE pelieHus
3a11a4 (C MCIOIb30BaHUEM 00pasia)™.

Pemats TekcTOBBIE 3aJayl  anreOpanvyeckuM CHocoOOM:
NEPEXOANTh OT CIIOBECHOW (OPMYIHMPOBKH YCIOBHUS 3a/aud K
anredbpanveckod MOJAETH MYTEM COCTaBJICHHS ypaBHEHHS (IIpU
HEOOXOUMOCTH C  HampaBIAIOIIEd TOMOINBIO);  pelaTh
COCTaBJICHHOE YPaBHEHUE; UHTEPIPETUPOBATh PE3YNbTAT.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS aareOpsl.

YpaBHeHust

U HepaBeHCTBA.
Cucremsl
YPaBHeHUil

(13 v)

JIuHeltHOe ypaBHEHHE C JBYMs IE€pPEMEHHBIMH, €ro rpadux,
IIPUMEPBI PELICHNS YPABHEHUN B LIEJIBIX YNCTIAX.

Pemenne cucreM [ByX JIMHEWHBIX YPaBHEHUH C JBYMs
nepeMeHHbIMU.  [IpuMepsl peleHHus CHCTEM HEJIMHEWHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMH.

*'padpuueckas  uHTeprnpeTanuss  ypaBHEHHMs C  JBYMS
MEPEMEHHBIMH U CHCTEM YpaBHEHUI ¢ ABYMS MEPEMEHHBIMU *,
Pemrenne TeKCTOBBIX 3aJ1a4 € MOMOIIBIO CUCTEM YPABHEHUM.

Pacno3HaBaTh JMHENHBIE YPABHEHUS C IBYMS IIEPEMEHHBIMH.
Crtpouth rpaQuKy JIMHEHHBIX YpPAaBHEHMH, B TOM 4HCIE
HCMOJb3ysl 1H(pPoOBbIe pecypchl (P HEOOXOIUMOCTU C
OMOpPOM Ha AJITOPUTM Y4E€OHBIX IEUCTBUM).

Pa3nuuyare napajulesbHBIE M NEPECEKAIOIINECS NPSIMBIE M0 UX
YpaBHEHUSIM.

Pemiatp cucremMsl [AByX JIMHEHHBIX YpaBHEHUU C JByMs
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.

Pemath npocTelne CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUN
HE SIBJSETCS] TMHEHHBIM IPU HEOOXOIMMOCTH C HampaBJsIoLIeit
HOMOILBIO.




*[IpuBoauTh rpadguuecKyl0 HHTEpPHpPeTALMI0 PCIICHUA
YPaBHEHMsI C JABYMs IE€PEMEHHBIMH M CUCTEM YpaBHEHUH C
JBYMs TIEpEMEHHBIMH. *

PemaTth TeKkcTOBBIE 321a4H ANTreOpaMyECKUM CIIOCOOOM.

YpaBHeHus

U HEPaBeHCTBA.
HepaBencrBa
(12 v)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

HepaBeHnctBo ¢ ogHol nepemMeHHOM. JIMHEHHbIE HEpaBEHCTBA C
OJIHOM mnepeMeHHOH u uX pemeHue. CHUCTEMBl JIMHEWHBIX
HEPABEHCTB C OAHOU IIEPEMEHHOMN U UX pELICHUE.
N300pakeHne penieHns JMHEHHOTO HEPAaBEHCTBA U UX CHUCTEM

Ha YUCIIOBOW MPSIMOM.

®opmMyIMpOBaTH CBOIiCTBA YHCIIOBBIX HEPaBEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAUHATHOMN MPSAMOM.

IIpuMeHsATH CBOIiCTBA HEPABEHCTB B XO/I€ PEILICHUSA 3a/1a4.
Pemiath JMHEIHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
n300pakaTh pelieHne HEPAaBEHCTBA HA YHCIIOBOM MPSMOil.
Pemarh cucTeMbl IMHEHHBIX HEPABEHCTB, H300pakaTh peleHue
CUCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  NPSIMOM  IIpH
HEO0OXOIMMOCTHU C BU3YAJILHOH OIMOPOii.

DyHKIUH.
OcHoBHBIC
NOHSATHS
(CAY

[lonsatne ¢ynkuun. OOnacTh ONpEAENCHUS W MHOXKECTBO
3HaueHul Qynkuun. CriocoOsl 3a1anus QyHKIUH.
I'padux ¢ynkumu. CpoiicTBa (yHKINH, UX OTOOpaKEHHE Ha

rpaduke.

Hcnoab3oBaTh  QYHKIMOHATBHYIO  TEPMHHOJIOTHI0O M
CHMBOJIUKY.

BoruncasaTs 3Hauennss pyHKUMN, 3aaHHBIX (Qopmynamu (Tpu
HEOOXO/MMOCTH HCIOJIb30BaTh KaJbKYJATOP); COCTABJIATH
TA0 MBI 3HAYEHUIT QYHKINH.

Ctpouts no Toukam rpapuku QyHKIUIL.

OnuceiBaTh cBOMcTBa (QYHKIIMM Ha OCHOBE €€ Irpauyeckoro
OpEJCTaBICHUs MpH  HEOOXOJUMOCTH C  HalpaBIIAOLICH
HIOMOIIBIO.

Hcnoab3oBaTh  (QYHKUMOHAIBHYIO  TEePMHHOJOTHI0O  H
CHMBOJIHKY.

HceaenoBarh npuMepbl TIpadUKOB, OTPAXKAIOMIUX peajbHbIE
nporeccel U sBieHus. [IpuBOAMTH NMpUMeEpPbI IMPOLECCOB U
SIBJICHUH C 3a/laHHBIMU CBOICTBaMHU.

Hcnoab30BaTh KOMIBIOTEPHBIE MPOTPAMMBI Ul IOCTPOEHUS
rpaduKoB PYHKIUI U U3ydeHUS UX CBOMCTB

DyHKIUH.
YucJioBbie
byHxunn

Urenue M MOCTpoeHHE TIpaduKOB
rpadukoB pyHKUINN, OTpasKaIOLIUX PEAJIbHbIE MPOLIECCHI.
OyHKINH, ONUCBHIBAIOIINE  MPAMYIO

o0paTHyIO

Haxoauthb ¢ noMombio rpadpuka QyHKIIUN 3HAUCHHE OJHOM U3
paccMaTpUBAEMbIX BEJIMYHMH MO 3HAYCHUIO JIPYTOM.
B Hecl0XHBIX Ciy4asx BbIpakaTh (opmMyJioH 3aBHCHMOCTH




(CAY) MPONOPIMOHATIFHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mexay BeTUUMHAMH.
Ipaduk Gyskmmm y = x°. OnuceiBaTh XapakTep HW3MEHEHHsS OIHOM BEJIMYUHBI B
2 k %
OyEKIMA Y = X%,y = X, ¥ = /x, ¥ == *rpaduaeckoe 3aBHCHUMOCTH OT U3MEHEHUS IpYyron }
. - Pacno3snaBate Buabl u3ydaeMmbix ¢QyHkiuid. Iloka3piBaTh
pEIlIECHNE YPAaBHEHUH U CUCTEM YpaBHEHUM. .
CXeMaTH4YeCKH TI0JIO)KEHWE Ha KOOPAMHATHOM IJIOCKOCTU
rpadukoB byHKIMIA BHJIA: y = x4 y = x,
k
y=axy ==
HUcnonb3oBarh GyHKIUOHAIBLHO-TPadUYECKHE
npeacTaBJIeHHs /ISl PELIECHUS U UCCIIEI0BaHUS YPaBHEHUH U
CUCTEM YPABHEHMH.
I[IpumensTe MppPoBLIe pecypehbl Uil NOCTPOCHUS I'papUKOB
GbyHKIHIA.
IloBTOpPEHME [loBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpPaBHEHMsS] 4YMCEI, BBIYMCIICHUH,

M 00001IeHHE
(6 9)

KJaccoB, 00001IeH e 3HAHNH.

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yjibTaTa BBIYMCIEHHH, IpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemrate 3agayu W3 peaibHOM  KU3HHM, NPUMEHATH
MAaTEMAaTUYCCKHUE 3HaHWA MOJId PpCHICHUA 3aJad W3 JPpYrux
IIPEAMETOB.

Pemath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kaace (He menee 102 1)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4aI0IMXCH

Yuciaa n

PammmonansHbIe qucia, *I/IppaHI/IOHaJ'IBHBIC 4qHucCiia, KOHCYHBIC U

Pa3BuBaTthb npeacraBjaceHuss O 4YxCIaxX: OT MHOXCCTBaA




BbIYNCJIEHUS.
JlelicTBUTEIbHbIE
quciaa

99

OecKOHEeUHbIe JIECSITUUHbIE Opoou. MHo3ecTBO
JNCHCTBUTENBHBIX  YUCEN; JCHCTBHUTEIBHBIE YHUCIIA  Kak
OecKOHeuHbIe JlecCATUYHBIE Ipodu. B3ammHO opHO3HAUHOE
COOTBETCTBUE MEXIY MHOXECTBOM JIEHCTBUTENIBHBIX YHCET U
MHOECTBOM TOUYEK KOOPAMHATHOU IPSIMOM.

CpaBHeHHEe  JI€HCTBUTENIBHBIX  4uCell, apu(MeTudecKkue
JIEHCTBUA C NEUCTBUTEILHBIMA YUCIIAMA. *

[Tpubnnxénnoe 3HA4YCHHE BEJIMYMHBI, TOYHOCTb
MPUOITMKCHHUS.

Oxpyrnenne wuucen. Ilpukuaxka u  oOmeHKa pPe3ysIbTaToOB
BBIYMCIICHUM.

HATypaJbHbIX YUCEN 10 MHOKECTBA JEHCTBUTEIbHBIX YUCEN.
O3HakoMHTBCHA c BO3MOKHOCTBIO IIPE/ICTABICHUS
JNEHCTBUTEILHOTO YHCIIa KaK OECKOHEYHOU IECSITHYHON Apoou,
NPUMEHSATHh JIECATUYHbIE NPUOIIKEHUS palUOHAJIbHBIX U
HMppalOHAJIbHBIX YUCEN.

*3anucpIBaTh, CPaBHMBATh " YHOPSiI0YMBATh
JIEACTBUTEIILHBIE Yrciia *.

BeinmoiHsATh, coyeTas YCTHbIE W INHCbMEHHBIE IPUEMBI,
apugMeTHYeCKHe [JelCTBUA C PAlMOHAILHBIMU YHCIAMU;
HAXOJUTh 3HAUEHHUs CTENEHEW C LEeIbIMM [OKa3aTeasiMu U
KOpHEH; BBIYMCJISITh 3HAYCHUST YUCIIOBBIX BBIPAKEHUH.
Honyuyutrs mnpeacraB/ieHHe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YuCesl B MPAKTUYECKOM IESITENbHOCTH YEI0BEKA.
AHaU3MPOBaTh M JeJaThb BBIBOAbI (110CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOTMKEHUS JEUCTBUTEIBHOIO YHCIIa
IIPU PELICHUH 3a/1a4.

OKpyrisiTh JEHCTBUTEIBHBIE UYNCIIA, BBIMOJIHATH NPUKUAKY
pe3ysipTaTa  BBIYMCICHUH, OLEHKY 3HAUYE€HUH  YUCIIOBBIX
BBIPAKCHU.

3HAKOMMTHCS C UCTOPUEN pa3BUTHS MATEMATHKH.

YpaBHeHus

U HEpaBeHCTBA.
YpaBHeHus

¢ OIHOM
nepeMeHHOMn
(14 9)

JIuneiiHoe ypaBHeHHe. PemieHne ypaBHEHUH, CBOASIIMXCA K
JIMHEUHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOASIIUXCSA
K KBaJpaTHbIM. bUKBaipaTHbIE ypaBHEHUS.

*[Ipumepbl pelieHus ypaBHEHUM TpeThbell U ueTBEPTON
CTeIeHel pa3nokeHueM Ha MHOXKUTEINH. *

Pemenue npoOHO-paliMOHAILHBIX YPaBHEHUH.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM METOA0M.

OcBauBaTh, 3aNOMMHATHL W MNPHMEHATH Trpaduyeckue
MEeTO/bI NPHU PEIICHUN ypaBHEHUH, HEPAaBEHCTB M UX CHUCTEM
(mpu HEOOXOIUMOCTH C OINOpPOHl Ha AIrOPUTM  YUEOHBIX
JIEeNCTBUN).

Pacno3HaBathb LieJbie U IpOOHBIE YPaBHEHUS.

Pemiats JiMHeliHble W KBajJpaTHble YPaBHEHHs, YPaBHCHUS,
CBOASIIMECS K HHMM, IpocTellnne JIpoOHO-pallioHaIbHbIE
yYpaBHEHHS.

IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTb TEKCTOBBIE 3aJauyd pa3HbIMU
crocobamu.

3HAKOMUTHCS ¢ HCTOPHEl Pa3BUTHSI MATEMaTUKN




YpaBHeHus

U HepaBeHCTBA.
Cucrembl
YpPaBHeHUil

(14 v)

JIuHeitHOe ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €T0 TpaduK.
Cucrema AByX JMHEWHBIX YPaBHEHHWM C IBYMs IEPEMEHHBIMU
n e€ peuieHue. Pemienue cucreM IByX YpaBHEHHM, OJHO U3
KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM CTEIICHH.
I'paduueckass MHTEpIIpETAUs] CUCTEMbl YPAaBHEHHHA C JBYMs
IIEPEMEHHBIMH.

Pemmennie TeKCTOBBIX 33729 alnreOpandecKuM Crocooom.

OcBanBaTh W NPUMEHATH NPHEMBI PELICHUS CHCTEMBI JIBYX
JMHEWHBIX YPABHEHHI C JBYMsI TIEPEMECHHBIMUA M CUCTEMBI JIBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPaBHEHHUE HE SABJISCTCS JTMHEHHBIM
(o BU3yaJIbHOM omope).

Hcnonb3oBath (QyHKIHOHATBHO-TpAUUIECKUE MPEACTABICHUS
JUI pelieHHs] U HCCJIeI0BAHNS YPABHEHUH U CUCTEM.
AHAJIU3NPOBATh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIOCOOOM: MEPeXOAUTHOT CIOBECHONH (OPMYIUPOBKH YCIOBHS
3a71auu K anreOpanyeckoil MoJeNnu MyTEM COCTABJICHUSI CUCTEMBI
YpaBHEHHUIi; pemaTh COCTaBICHHYIO CHCTEMY YypaBHEHUH;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMAaTUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JInHeliHbIe HEpAaBEHCTBA C OJIHOM MTEPEMEHHOMN U UX PEIICHUE.
CucremMpl JTUHEMHBIX HEPABEHCTB C OJIHOM NMEPEMEHHON M MX
peuieHue.

KBagparHble HEpaBEHCTBA U UX PELLICHUE.

I'papuueckas  MHTepHmpeTaluss HEpaBEHCTB U CUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMHU.

Yurars, 3anMCchIBATD, NOHMMATb,
HHTEPNPETHPOBATHLHEPABCHCTBA; MCIIONb30BaTh CUMBOJIMKY H
TEPMHUHOJIOTHIO.

BoinosHsaTh 1peoOpa3oBaHusl HEPAaBEHCTB, MCMOJIb30BATh IS
1peoOpa30BaHus CBONCTBA YMCIOBBIX HEPABEHCTB.
Pacno3naBaTh JTUHEIHBIE U KBaJpaTHbIC HEPABEHCTBA.

Pemath,  JIMHEHHBIE  HEPABEHCTBA, CHCTEMBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJPATHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKAATh IIOJYYCHHBIC PEIICHMUS.
M300paxkaTh pelieHne HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YHCIOBOW IPAMOH, 3amMChIBATH PEHICHHME C IOMOUIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPABEHCTBA, HCMOJIb3Ysl TIpadudecKkue
IIPEJICTaBIICHHUS.

OcBanBaTb W TPUMEHATHL HEPABEHCTBA IIPU PEIICHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

DOyHKIUHT
(16 9)

KBanpatnunas ¢ynkums, e€ rpaduk u cpoiicrBa. Ilapaborna,
KOOP/AMHATHI BEPIIMHBI ApabOoIIbl, 0Cb CHMMETPHH MapadoJIbl.
CrenenHble (YHKIMM C HAaTypalbHBIMU IMOKa3aTelsiMu 2 U 3,
uX rpauKu 1 CBOMCTBA.

Pacno3snaBaTh BUIBI U3y4aeMbIX (DYHKIHIA, HILTIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATH PACIOJIOKEHUE HAa KOOPAHMHATHOM
IUIOCKOCTH TpauKOB QyHKUMN BUaa: y = kx, y = kx + b, , y
= ax’, y = ax’,




Ipadukn Gysxumit: y = kx,y = kx + b, , y = ax’, y = ax’,
k
y =y =k

k .
y =%y = ~ B 3aBUCHMOCTH OT 3HAUCHHH K03 (ULHEHTOB;

OIKCHIBATh UX CBOWCTBA.

Pacno3HaBaTh KBaApaTUIHYIO (YHKIUIO TIO0 popmyie.
IIpuBoauTL mNpUMEPbI KBAJAPAaTHUYHBIX 3aBUCUMOCTEH U3
peasbHOM XU3HH, (PU3HKH, TCOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH rpaduka KBaJApaTHUHON
dyHkmEE  y = ax® + bx + ¢ (UpH  HEOOXOZMMOCTH  C
HaIPaBJISIONIEH TOMOIIBIO).

Crpourb H  H300paxaThb  CXeMaTH4YeCKHM  Trpaduku
KBAPATHYHBIX (DYHKIHI, 3a1aHHBIX HOPMYIIaMU BUIAY = ax’, y
=ax’+q, y=ax+pyl, y=a’+bx+c (mpu
HEOOXOIMMOCTH C BU3YaJIbHOU OIOPOiA).

AHAIM3UMPOBATh W TPHUMEHATh CBOMCTBA H3YYEHHBIX
GyHKIMA U1 UX TOCTPOSHHS, B TOM YHUCIE C MOMOIIBIO

U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

[ToHsATHE YMCIOBOM MTOCIEI0BATEIBHOCTH.

3amaHue TOCIe0BaTEIbHOCTH PEKYPPEHTHOH (GopMysIoin u
¢bopMyI0#t #-TO useHa.

Apudmernueckass U reomerpuueckas nporpeccuu. Dopmynbl
n-ro 4jieHa apu(pMETHYEeCKOH M reoOMeTpUYeCKOl Mporpeccuii,
CYMMBI IIEPBBIX /1 YWICHOB.

*N300pakeHue 4YJIEHOB apU(PMETHUECKOM M TreoMeTpUdecKoi
IIPOTrPECCUI TOUKAMH Ha KOOPAUHATHOM INIOCKOCTH.
JIMHEVHBIN U SKCIIOHEHIIUATIBHBINA POCT.

Cno’xHble MPOLIEHTHL. *

OcBanBaTh M MPUMEHSATHh UHJEKCHbIE 0003HAUCHUS, CTPOUTH
peueBble BBHICKA3bIBAHUSI C HCIOJIb30BAHUEM TEPMHUHOJIOTUH,
CBSA3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AHaau3upoBatb (QOpMyJIy 7-TO 4ji€Ha IOCJIEI0BaTEIbHOCTH
WIN  PEKYppeHTHY0  GOpMyJdy W  BBIYHCIATH  WICHBI
IIOCJIEI0BATEIBHOCTEH, 3aJITaHHBIX ITUMHU bopmynamu.
YcranaBiauBatb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU
MOCJIEZI0BATENbHOCTH, €CJIU BBIMHMCAHBI TEPBbIE HECKOJBKO €&
YJICHOB.

Pacno3naBarh  apupMETHUYECKYI0O M  TE€OMETPHUUYECKYIO
IPOTPECCUU NPH pa3HBIX Croco0ax 3aJaHMs.

Pemath 3a7auu ¢ HCHOJNb30BaHMEM (GOpPMYNT A-TO YiEHa
apu(pMETHYECKOH U TEOMETPHUECKOW MPOrpeccHii, CyMMBI
MEPBBIX /1 YWIEHOB C OMOPOil Ha CIPaBOYHYIO HHPOPMAIIHIO.
*U300paxkaTh WICHBl IIOCIENI0BAaTEIbHOCTH TOYKaMU Ha
KOOPJIMHATHOMN TIJIOCKOCTH *,

PaccmarpuBare npuMepsl NpPOLECCOB M ABJEHUH U3




peambHOM  JKM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(pMETHYECKOI MPOrPEeCcCUy, B TEOMETPUIECKON MPOTIPECCHH;
*n300pakaTh COOTBETCTBYIOIINE 3aBUCIMOCTH TpaduuecKu ™.
Pemiate mpocreiimme 3aja4u, CBS3aHHbIE C YHCIOBBIMH
MOCJIEIOBATEIbHOCTAMU, B TOM WYHCIIE 3aJaud W3 PEaTbHOU
KM3HM € WCIONB30BaHMEM  LUQPPOBBIX  TEXHOJIOTHI
(37EKTPOHHBIX Ta0JIHUI, rPaUIECKOTO KATBKYIATOPA U T.I1.).
*PemaTh 3aauu Ha CIOXHbIE MPOLIEHTHI, B TOM YUCIIE 3aJjaud
U3 PeabHOM MPAKTHKH (C UCMIOIB30BAaHUEM KaIbKYIATOpa). ™
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS MATEMATUKU.

[MoBTOpEHME,
00001meHMeE,
cHCTeMATH3aIus
3HAHHH

(18 u)

UYucna u BbIYMCIeHHs (3aIUCh, CPaBHEHHUE, JEHCTBUS C
JNEHUCTBUTEIbHBIMU YHUCJIAMM, YUCIOBasl MpsMas; IMPOLIECHTHI,
OTHOIIECHHUS, PONOPIMH; OKPYIJIEHUE, TPUOIMKEHNE, OLICHKA;
pellIeHre TeKCTOBBIX 3aa4 apu(PMETHIECKUM CIIOCOO0M).

AJiredOpanyeckue BbIpaKeHUsl (mpeobpa3zoBaHue
anredpanvyeckux BhIPAKEHUH, TOMMYCTUMbIE 3HAUEHMUS).
@®ynkmuu (IOCTPOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTb TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
olepalyy HajJ MHOXECTBAMM;, HCHOJb30BaTh TIpaduyeckoe
IIPEACTABJIICHUE MHOKECTB I ONHUCAHMS PEAIBHBIX IIPOLIECCOB
U SABJICHMH, @pU pEIIeHUuH 3aJady M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPIBHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHCIA, NEIUMOCTb HATypaJbHBIX YUCEN, MPU3HAKU
JEIUMOCTH, 1I€JI0€ YHUCIIO, MOAYJb 4YHcia, OOBIKHOBEHHAs U
JecaTUYHas ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHIecKuit
KBaJPaTHBIN KOPEHb.

BeinoiHATL  fAelicTBUSA, CPaBHUBATL M YNOPAAOYHUBATH
YUCJIA, MPEACTABIATh YHCIA HAa KOOPAWHATHOM IMIPSIMOM,
OKPYIJIATH  YHCJA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYMCIECHUN.

PemiaTh TekcTOBBIE 33a1a4H ApUPMETHUECKUM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COAEpKallUe IIPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAIOIIHUE 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IMPOU3BOJUTEIBHOCTD TPY/Ia.
Pa3ouparhb peanbHble KU3HEHHBIE CUTYallnH, (GOpPMYJIMPOBATH
UX Ha s3bIKE MAaTEMAaTHKH, HAXOAWUTH pEIICHUE, NPUMEHSA
MaTEMaTHYECKHUN anmnapar, HHTEePIPeTHPOBATHL PE3yIbTaT




OnepupoBaTh NMOHATHUSIMH: CTENEHb C LEJIbIM IIOKa3aTelleM,
apupMeTHYeCKH KBaJ[paTHBIN KOpEHbB, MHOI'OYJIEH,
anredpanveckas Apo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH Pacu€Thl IO
dbopMynaM, TpeoOpazoOBLIBATh IIENbIC, IPOOHO-PAIIMOHAIBHBIE
BBIDQKEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pa3jgoKEeHUE MHOIOUIEHa HAa MHOXUTEIU, B TOM 4YHCIE C
UCMOJb30BaHUEM (OpMyJ pa3HOCTH KBaJpaTOB M KBajapara
CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPABOYHYIO MH(POPMAITHUIO);
HaXOJUTh JONYCTUMBIC 3HAUEHUS IEPEMEHHBIX I JAPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBJICHUS.

OnepupoBath mousiTusAMu: QyHKIMS, rpaduK QYHKIUN, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHMs, yObIBaHMs, HanOOJIbIlIee U HAUMEHBIIIEE 3HAUCHHS
(GyHKIHIH.

AHanu3MpoOBaTh, CPaBHUBATh, 00CYyXkJaThb  CBONCTBa
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh MNOHATHSIMU: TIPSAMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUS,
KBaJpaTU4Has QyHKLus, napabdosa, runepooa.

HUcnoan3oBath rpaguku UL  ONPEIEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTux
y4eOHBIX MNPEIMETOB M pEaibHOM JKHU3HHM;, MOAEJIMPOBATH C
MOMOIIBIO TPa(MKOB peaIbHbIE MPOLECCH U SBICHHUS.
Bripaxkarts popMysiamMu 3aBUCUMOCTU MEXKIY BEIIMUMHAMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (ITO TOAAM OBYYEHMU )

7 kaacc (He MeHee 68 )




Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

4acoB)
IIpocreiimme [Ipocreiimme reomeTpruuecKkue 0ObEKTHI: TOUKH, IPSIMBbIE, JTy4d | POpMyJIMPOBATH OCHOBHBIEC IOHATHUS U ONIPE/ICICHUSI.
reoMeTpuyeckue M yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3naBaTh  M3y4YeHHblE  T€OMETpUUYECKHE  (UIYpHI,
durypsi CMexHbIe U BEPTUKAJIBHBIE YTJIbL. onmpeeJiATh UX B3aUMHOE pAaCIOJOKEHUE, BBINOJHATH
U HX CBOliCTBA. Pabota ¢ npocTefiMu yepTeKamu. 4epTEX MO YCIOBUIO 3a/laud (C MCIOJIb30BAHHEM CMBICIOBOU
N3mepenue W3mepenne IJMHEHHBIX W YIJIOBBIX BEJIMYMH, BBIYMCICHHE |OMOPBI: HABOASIINE BOIPOCHI H/MIM alrOpUTMa y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JIEHCTBH ).
BeJIUYNH Ilepumerp u  1uomaas  ¢uryp, cocraBiaeHHbIX  u3|IlpoBoAMTH NpoCTEHIINE NOCTPOCHUS C IIOMOLIBIO LIUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JUHEHKH.
N3MepsATH JUHEIHBIE U YIJIOBbIE BEJIMYMHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOHEKTOB.
OmnpenenssiTb «Ha TIJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
NMPOBOAUTH IPYOYIO OLIEHKY UX Pa3MepoB.
Pemiath 3a7a4u Ha BBIYMCICHHE JJIMH OTPE3KOB U BEJIUYMH
YTJIOB.
Pemath 3a/1a4i Ha B3aMMHOE PAcCIONIOXKEHHE T€OMETPUUECKUX
dburyp.
IIpoBoauTk KiIaccu(pUKaLMIO YIIIOB, BHIYUCIATDH JIUHEWHbIE U
YIJIOBBIE BEIIUYUHBI, MPOBOAUTH HECJIO0:KHbIE HEOOXOAUMBIE
JI0Ka3aTeNbHbIE PACCYKICHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMeTPHU.
TpeyroabHuku [lonsiTve ©  paBHBIX  TpPEYrojJbHUKAaX U  MepBUYHbIC | Pacmo3HaBaTh Napbl pPaBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
(22 9) NPEJCTaBICHUS O PAaBHBIX (KOHIPYIHTHBIX) ¢Qurypax. Tpu|ueprexax (C ykazaHHEM HPU3HAKOB) MpPHU HEOOXOIUMOCTH C

MIPU3HAKA PABEHCTBA TPEYTOJILHUKOB.
IIpu3naku  paBeHCTBA  INPSMOYTOJIBHBIX  TPEYTOJBHUKOB.
CBOMCTBO MeIMaHbI IPSIMOYTOJIBHOTIO TPEYTOJIbHUKA.
PaBHOOepeHHBIE W PABHOCTOPOHHHUE  TPEYrOJbHHKH.
[Ipu3Haku u cBoicTBa paBHOOEAPEHHOTO TPEYrOJIbHUKA.
IIpotuB OGonbIIEH CTOPOHBI TPEYTrOJbHUKA JIEXKHUT OOJBIIMN

BU3yaJIbHOW ONIOPOM.

BoiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

®opmyanpoBaTh OIIpENIEIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPCYTrOJIbHUKOB; 6I/ICCCKTpI/ICBI, BBICOTHEI,




yTOJL
[Ipocreiiie HepaBeHCTBA B TE€OMETPHUHU.

TpeyroiabHUKa. HepaBeHCTBO ToMaHOiT*.
[IpsAMOYTOJIBHBIM TPEYTOJIBHUK ¢ YoM B 30°,
[lepBblie MOHATHUS O JOKA3aTENbCTBAX B TEOMETPHH.

*HepaBeHCTBO

MeJMaHbl TPEYroJIbHUKA; CEPEAMHHOIO IEpHEHAUKYISIpa
OTpe3Ka; NepuMeTpa TPEyrojbHUKA MPU HEOOXOJUMOCTU C
OIOPOI HAa AIITOPUTM IPABUIIA.

@opMyJIMpoOBaTh CBOWMCTBA M MPU3HAKK DPABHOOEIPEHHOIO
TPEYTrOJIbHUKA.

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

IIpumeHsaThH IIPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 33Jadyax (C MCIONb30BAaHUEM CMBICIOBOM
OTIOPBI: HABOJSAIINE BOMPOCHl H/WIM alrOpuTMa Y4eOHBIX
JIEUCTBHI).

Hcnoan3oBath  1U(POBLIE
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMUTBCA C HCTOPHEN Pa3BUTUSA TEOMETPHUMU.

PECYPCHIAVIANCC/ICAOBAHUSA

IHapanieabHbie [TapamteneHble mpsiMble, WX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE NP | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJIOB [epeCeUCHUH MapaJIeIbHbBIX MPSMBIX CEKYIIEH). M3yyaTh CBOICTBA YIJIOB, 0Opa30BaHHBIX IPH IEPECEUCHUU
TPeyroJbHHKA [IpyzHak  mapauIeNbHOCTH  NPSMBIX  YEPE3  PaBEHCTBO |ApAJUIEIBHBIX MPAMBIX CEKYILEH
(14 v) pPacCTOSTHUM OT TOYEK OJHOM IPSMOM 10 BTOPOU IIPSIMOIA. IIpoBoauTe pokazareabcTBa. PopmyaMpoBaTh TeopeMy
CymMa yriioB TpeyroJlbHHKa U MHOTOYTIOJIbHUKA. NAapaJUIEIBHOCTH  JBYX HPSIMBIX C  IIOMOIIBIO  YIJIOB,
Baeminue yriel TpeyrojibHHKa 00pa30oBaHHBIX NpPU MEPECEUEHUU OTUX MPSAMBIX TpPETben
IIPSAMOM.
BbIYuCaATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHUKA.
Haxomuth uucinoBble U OyKBEHHbIE 3HAYE€HUS YIJIOB B
reOMETPUUECKUX 3aJjauyaxX ¢ UCHOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJIBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUM.
OxpyxHOCTH OKpyKHOCTb, XOp/Ibl U JUAMETpPHI, UX cBolicTBa. KacarenpHas | @opMyJupoBaThL  ONpeaeeHusl.  OKPY)KHOCTH,  XOPJBI,
H KpYyT. K OKpykHOCTU. OKpY>KHOCTb, BMcaHHas B yroi. *[loHsTtue o|auamerpa M KacaTelbHOM K OKpyxkHOcTH. M3ydarh ux
I'eomerpuueckne |I'MT, npumeHenue B 3agadax. buccekTpuca u cepeaMHHBIN | CBOMCTBA, IPU3HAKY, CTPOUTH YEPTEKH.
NOCTPOEHUA MEPIEeHIUKYIIAp KaK FT€OMETPHUUECKHE MecTa TOUeK *. HccnenoBathb, B TOM 4HCIIE HCMOJIB3YS HU(POBbIE peCypPChl:

(14 1)

OKPY)KHOCTB, OMMHMCaHHAasA OKOJIO TPCYTOJIbHUKA. Bnucannas B

OKPY’KHOCTb, BIIMCAHHYKO B YyI'oJI; LCEHTP OKPYXHOCTHU,




TPEYTOJIbHUK OKPY>KHOCTb.
[Ipocreiimne 3a1a4u Ha MOCTPOCHHUE.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoan3zoBath MeTon ['MT 11 nokazaTenbcTBa TEOPEM O
MepeceYeHN OUCCEKTPUC YIIIOB TPEYrOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TOMOILbIO
I'MT.*

OBjaneBaT, NOHATHAMHU  BIIMCAaHHOM
OKPY>KHOCTEH  TpEyroJibHUKa, HaXOAHUTh
OKPYKHOCTEH ¢ ONOPOM Ha AJITOPUTM IpaBuIIa.
PemiaTh OCHOBHBIE 3aa4uM HA NMOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEIUHHOI0 MNEpPHEHANKYJIIpa JaHHOTO OTPE3Ka;
IpsAMOM,  NPOXOJAIIEH  4Yepe3  JaHHYH  TOYKy H
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yria; TPEyroJbHUKOB [0 pPa3jU4YHBIM dJEMEHTaM MpHU
HEOOXOMMOCTH C HAIPABJISAIONICH TOMOIIIBIO.

3HAKOMUTBCS ¢ HICTOPHEi Pa3BUTHS T€OMETPHHU.

U OIHCAHHOU
HEHTPBhl  ITHUX

IToBTOpEHHUE,
00001IeHNE
3HAHUM
(44)

[ToBTOpeHne u 0000IIeHNEe OCHOBHBIX TOHATUH U METOOB
Kypca 7 kiacca.

Pematn 3aJa4Yd Ha TIIOBTOPCHHUC, HWIUIIOCTPUPYIOIIHUC CBA3U
MCXKAY pa3iInYHbIMU YaCTsAMHU Kypca.

8 kmacc (He MeHee 68 4)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yeroipéxyroannuk |[lapannenorpamM, ero npusHaku U coiictBa. YacTHbele ciyyau | A300paskaTh W HAXOAUTH HA YepTexkaX 4EeThIPEXYTrOJbHUKU
" napaiesiorpaMMoB  (IPAIMOYTOJIBHUK, pPOMO, KBaapaT), WX |pa3HbIX BUJOB U UX 3JIEMEHTHI.
(12 9) npusHaku v cBoifictBa.  Tpamemus.  PaBHOOOkas — u|dopmyJmpoBaTh onpeeIeHus: napajuiesiorpaMmma,

MPSIMOYTOJIbHAS TPAIICLIUH.
*Y nBoenue Menuanbl. LleHTpanbHas cummeTpus *

NpSMOYToJIbHUKA, poMOa, KBajpaTa, Tparelyu, paBHOOOKOMH
Tpamnenuu, IpSIMOYTOJIbHOM Tparenuu.




HUcnoab30BaTh 1NpPU  pelleHMHd NPOCTeHIIMX 3agay
IpU3HAKU U CBOMCTBA: MapasuiesorpaMMa, MpsiMOyTroIbHHKA,
pomOa, KBajgpara, Tpameluud, pPaBHOOOKOW Tparemuw,
IPSIMOYTOJIBHOM Tpameru.

IIpumeHsTH MeTO] YIBOEHUS MEIUaHbl TPEYrOJIbHUKA C
OTMOPOI Ha alITOPUTM IpaBUIIA.

Hcnoap3oBarh 1H(POBBIE pECypchl ISl HMCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMHUTBCS C UCTOPUEN pa3BUTHS reOMeTPHUH.

Teopema ®aneca

*Teopema daneca 1 TeopeMa O MPOMOPLUOHAIBHBIX OTpe3Kax. *

HpOBOI[I/ITb MOCTPOCHHUSA C ITOMOIIBIO HUPKYIIS U JIMHEUKH C

U TeopeMa o Cpennsist nuHUS TpeyrojabHuKa. Tpamnenus, e€ cpeiHsst JMHUSA.  |ucrosib3oBaHue  TeopeMbl  dameca U Teopembl O
nponopuuoHaabH | *[IponopunoHanbHble  OTPE3KH, IOCTPOEHUE  YETBEPTOIO |IPONOPLUUOHANBHBIX  OTpPE3KaX, CTPOUTH  YETBEPTHIH
bIX OTpe3Kax, IIPOIOPLIMOHAJIBHOTO OTPE3Ka. IPONOPLUOHAIIBHBIM OTPE30K C ONOpPOM Ha 3PUTEIBHYIO
no100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HarJIsTHOCTb.
TPeYroJbHUKH [lonobuble  TpeyronbHuku.  Tpu  mpuszHaka  nojoOus | HaxoamTs 11og00HbBIE TPEYTOJIbHUKHN Ha TOTOBBIX YepTeXkax ¢
(154) TpeyroJibHUKOB *. [IpakTHueckoe mpuMeHeHHe. yKa3aHHEM COOTBETCTBYIOIIMX IPU3HAKOB MOJOOMS IpU
HEOOXOAMMOCTH C BU3YaJIbHOW OTMOPOiA.
PemaTth 3agaum Ha NOAOOHBIE TPEYrOJIBHUKH C TOMOIIBIO
CaMOCTOSITEJILHOTO TIOCTPOCHHSI YepTeXEeH U HaAXOXKICHHS
HNOJOOHBIX  TPEYrOJbHUKOB  IpPH  HEOOXOAMMOCTH  C
HAMPABJISAOIIECH TOMOIIBIO.
IIpoBoauTH 10KA3ATEJIHCTBA C UCIOJIB30BAHUEM ITPU3HAKOB
M0100MsI HECIOXKHBIX T'€OMETPUUYECKUX 3a/lad C ONOpoil Ha
JITOPUTM y4eOHBIX 1eHCTBUH.
IlpumeHsiTh  TOJNYYEHHbIE  3HaHMS  [PU  PEIICHUHU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 IIPU HEOOXO0AUMOCTH
C HaIPaBJISIOLIEN TOMOIIBIO.
3HAKOMHTBCS C HCTOPUEH Pa3BUTHS FEOMETPUM.
IMnomans. [TonsiTre 06 0Ol TeOpUH MIIOLIA/IH. OgianeBaTh NMEPBUYHBIMH TPEACTABJEHHAMHU 00 00mIei
Haxo:xnenne @opmynbl A IUIOIIAAU TPEYrOJbHUKA, MapajjiesiorpaMMa. |Teopuu Iomanau (Mepel), ¢opmMyaupoBaTh CBOWCTBA
nJiomajei *OTHOILIEHUE TIOMAe TPEYroJbHUKOB ¢ OOIIMM OCHOBAHUEM | IUIOIIAIH, BBICHATH UX HATJISTHBIA CMBICII.
TPeYroJbHUKOB WM o0IIel BBICOTO. [Ipumensats  ¢opmyasl  MIOLIAAU  HapaieorpaMMma,




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

Brruncnenue miuomaaeid CloXHBIX GUTyp depes pa3OneHHue Ha
Y4acTH M IOCTpoeHue. *

[Tnomanu ¢uryp Ha kier4aroi dymare.

[Tnomany nomoOHIX Guryp. Beraucienue miomanei. 3amayu ¢
MPAKTUYECKUM cojepkaHueM. *PemieHune 3amad ¢ MOMOIMIBIO
METOJa BCIIOMOIaTeIbHON Iiomaau. *

TPEYrONbHHUKA, TpalelWh C OMOpPOd Ha CIPABOYHYIO
uHdopmaIuto.
IIpumeHsTH (hopmyIibI TUTOTIAIN BBITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAMArOHAIU U yrojl MeXAy HUMHU C
OIOPOH Ha CIPABOYHYIO MH(HOPMAITHIO.

Haxoauth 1wiomanu Quryp, n300pak€HHBIX Ha KIIETYATON
Oymare, HCIOJIb30BaTh Pa30MEHIE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npuMepbl HCIOJIB30BaHUS BCIIOMOIaTeIbHOU
TUTOIIAIH [T PELICHUS TeOMETPUUYECKHIX 3ajad.

Haxoaure 1wiomanu mnonoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BouncasTh 10N Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYP.
PemaTh 3aaun Ha IUIOMIAJb C MPAKTHYECKUM COZICPIKAHUEM
MOCIIE COBMECTHOTO aHAN3a.

Teopema
IMudgaropa n
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO W NPHUMCHCHUE.
Oo6parnas Teopema [Iudaropa.

OmnpeneneHre TPUTOHOMETPUUECKUX (YHKIMIA OCTPOTO yIia,
TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B MPSIMOYTOJIbHOM
TpeyroibHuke. OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO.
CooTHOIIEHHsS ~ ME@XAYy CTOPOHaMH B  MPSMOYTOJBHBIX
TpeyroapHuKax ¢ yriaamu B 45° u 45°%; 30° u 60°.

dopmynupoBath Teopemy Iludaropa, mcmoab3oBarh e B
MPAKTUYECKUX BBIYMCIICHUSIX.

Bnametp  MOHATUSMH  TPUTOHOMETPHUYECKUX  (YHKIUI
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

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

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B

MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAOLIEN TOMOILBIO.

Hcnoan3oBarb  GOpMynbl  TPUBEIEHUA U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUIsI HAXO0KICHUS
COOTHOIICHUH MEXAYy TPUTOHOMETPUYECKUMHU (QYHKIUSIMHU
pa3UYHBIX OCTPHIX YIJIOB C OMNOPOH Ha CIPaBOYHYIO
nH(pOpMaIHIO.

IpuMeHsiTh TOJNyYEHHBIE 3HAHUS U YMEHUS TPHU PEIICHUU
MpaKTUYECKUX 3a1ad (Mpu HEOoOXOJUMOCTH C OINOpOM Ha
JITOPUTM TPaBUIIA).

3HAKOMHTBCS € HCTOPHEIPA3BUTUS T€OMETPHUN.

OCHOBHO€




Yrasl B BrnincanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DOpMYJIHPOBATHL OCHOBHBIE OIPEICIICHUS, CBSI3aHHBIE C
OKPY>KHOCTH. XOpAOH. yrilaMu B Kpyre (BIMCaHHBIN YIroJl, IEHTPaIbHBIN YIou).
Bnucannsble VYTibl MEXAY XOpIaMU U CEKYLITUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE BrircaHHbBIE ¥ ONMCAHHBIE YETHIPEXYTOJBHUKH, UX MPU3HAKU U | BBIYMCJISATH YIJIbl C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX yIiax,
4YeThIPEXyroJbHUK |CBOWCTBA. IIpuMeHeHume H3TUX CBOMCTB IpU  PELIEHUU |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
u. TFEOMETPUUYECKUX 3aad. LIEHTPAJIbHOM yIJIe HpHU HEOoOXOAMMOCTH C BH3yaJbHOMH
KacartenbHble B3anmHoe pacnionokeHue IByX OKpyxkHocrtei. Kacanue|onopowu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBatb, B TOM UHCIE C IOMOLIBIO LU(PPOBBIX
Kacanue pecypcoB, BIMCAaHHBIE M OIMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY:KHOCTeH BBIBOJUTH WX CBOWMCTBA M IPU3HAKU IIOCJIE€ COBMECTHOIO
(13 v) aHaju3a.
Hcnonb3oBaTh 3TU CBOWCTBA M INPU3HAKM IIPU PELICHUU
3ajad.
IloBTOpEHue, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3ajauM Ha IOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menune KJIaCCOB, 0000IIeHNEe 3HAHU. MEXly pa3IMYHbIMU YacTsAMU Kypca.
3HAHMH
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)

Tpuronomerpus. |Onpenenenne TPUrOHOMETpUUECKUX (GYHKIMA yrioB oT 0° 10| MopMyJMpoBaTh  ONpedeJIeHHs]  TPHUTOHOMETPHYECKUX
Teopembl 180°. KocuHyc M CHHYC NpsSMOro W Tymoro yria. Teopema|(QyYHKIUH TYIbIX W MPSIMBIX YIJIOB C BU3YaJbHON OIOPOIA.
KOCHHYCOB M kocuHycoB. (O000mEnHas) Teopema CHHYCOB (C pamuycoM | DopMyTHpoOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHON OKpYXHOCTH). HaxoxaeHue UIMH CTOPOH M |pPaJlyCOM OIMCAHHON OKPYKHOCTH).

Pemenue BEJIMYMH YITIOB TPEYTOJIbHUKOB. Pemiath TpPEyrojbHUKM C ONOPOM Ha aNrOPUTM YUEOHBIX
TPEyroJibHMKOB @dopmyna MIoOMEAAN TPEYrOJIbHUKA YEpE3 JABE CTOPOHBI U YroJ | IEHCTBUM.

(16 9) Mexay HUMU. PopMyrna IUIOMAau YeTBIPEXYTOJIbHUKA yepe3 ero |Pemare  mpakTuyeckue  3agadyd, CBOAfAIIHECH K




AWaroHajaiv U yroJjl MCxxay HUMHU.
HpaKTI/I‘lCCKOC IIPUMEHCHUE NOKA3aHHBIX TCOPEM.

HaXO0KACHUI0 PA3/IMYHBIX 3JIEMEHTOB TPECYIroJbHUKA.

IIpeo6pa3zoBanmne | *[lonsarue o mpeoOpa3oBaHUH OIO0US. OcBanBarthp MOHATHE npeoOpa3oBaHus noao0usl.
noao0usi. CoOTBETCTBEHHBIE 3JIEMEHTHI TOI0OHBIX (PUTYD. HcceaenoBarh OTHOIIEHUE JTMHEHHBIX JIEMEHTOB QUIYp MpHU
Metpuueckue Teopema o0 mTpou3BEeNEHUH OTPE3KOB XOpA, Teopema o |mnpeolOpasoBanuu moaodus. HaxoauTs mpuMepsl moaodus B
COOTHOIIIEHHUSI B IIPOM3BEJCHUN OTPE3KOB CEKYIIHMX, TeopeMa O KBajpaTe |OKpysKarollel AeHCTBUTEIbHOCTH.
OKPY’KHOCTH KacaTenbHOU. [IprMeHeHHEe B pEIIEHHH T'eOMETPUYECKUX | *“BBIBOAMTH METPUYECKHE COOTHOLICHUS MEXAY OTpEe3KaMu
(10 9) 3anay. * XOpH, CEeKYyIIMX UM KacaTelbHBIX C MCIOJIb30BaHUEM
BITUCAHHBIX YTJIOB U TIOJOOHBIX TPEYTOIHLHUKOB.
PemaTh reomMeTrpuueckue 3ajaud U 3aJa4d U3 peajbHOMN
KHU3HH C UCIIOJIb30BaHNEM IOJOOHBIX TPEYTrOJIBHUKOB. *
BekTopsbi OmnpeneneHne BEKTOPOB, CIIOXKEHHE M PA3HOCTb BEKTOPOB, | McmoJib30BaTh BEKTOPbl Kak HAalpaBlIEHHbIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOpa Ha YUCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemereHue) u
OU3NYeCKuil 1 FreOMETPUUECKUNA CMBICT BEKTOPOB. ¢usnueckuil (cuja) CMBICIBI BEKTOPOB C OMOpPOMl Ha
Paznoxxenne BekTopa 1O JBYM HEKOJUIMHEAPHBIM BEKTOpPaM. | BOIPOCHBIH IUIaH.
Koopaunatsl BekTopa. 3HaTh ompenejJieHHMsi CYMMbl U pa3HOCTH BEKTOPOB,
CkansipHoe MPOW3BENCHHE BEKTOPOB, €r0 IMPHUMEHEHHE IS | yMHOKEHHS BEKTOpa Ha 4HCIIO, uccae10BaTh
HaXO0XKJICHUS JJIUH U YTJIOB. reOMETPUUECKUI U (PU3NUECKUI CMBICIIBI 3TUX OTEepaLnil.
Pemrenue 3a1a4 ¢ MOMOIIBI0 BEKTOPOB. Pemath, TeoMeTpHYeCKHE 3aadydl C  HCIOJIH30BAHHUEM
[IpuMeHeHHe BEKTOPOB MJIsl PEUICHUs 3a]ad KUHEMaTHKH | |BEKTOPOB.
MEXaHUKH. PackiaabpiBaTh BEKTOp 10 JIBYM  HEKOJUTMHEAPHBIM
BEKTOpaM.
Hcnoab3oBaTh  CKaJIspHOE  TPOM3BEACHHE  BEKTOPOB,
BBIBOJIMTDH €0 OCHOBHBIE CBOICTBA.
BbIyucasiTh CyMMY, Pa3sHOCTh M CKAISIPHOE MPOHM3BEICHUE
BEKTOPOB B KOOp/IMHATAaX.
IpuMeHsiTh CKAIIPHOE TPOM3BEACHUE ISl HAXOXKIACHUS
JUIUH U YTJIOB.
JlekapToBbI JlekapTOBbI KOOPAMHATHI TOYEK HA TIOCKOCTH. OcBauBaTh NMOHSITHE TPSIMOYTOJILHOW CUCTEMBI KOOPJMHAT,
KOOpAMHATBHI  Ha| *YpaBHeHue npsAMOi.* YTiioBoM KO3(QUIMEHT, TaHT'€HC YTIJIa|JeKapTOBBIX KOOPAUHAT TOUYKH.
MJIOCKOCTH HaKJIOHA, apajiesIbHbIe U MEePIEeHUKYIISIPHbIE TPSMBIE. HccaenoBarh ypaBHEHHE NMPSMOU M OKPYXHOCTH C OMOPOM




Ow

VYpaBHeHue OKpykHOCTH. HaxoxzaeHue KOoOpauHAT TOYeK
nepeceyeHus: OKPY>KHOCTH U MIPSIMOH.

MeTo KOOpAMHAT IIPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4.
Hcnonb30BaHre MeTO1a KOOPAMHAT B IPAKTHUECKUX 3a7adax

Ha BOIIPOCHBIN IIJIaH.

HaxoauTe 1eHTp U paanyc OKPYKHOCTHU IO €€ YpaBHEHHUIO.
PemaTh 3aaunHa HaXOXXICHUE TOUEK MEPECCUCHUS TPSIMBIX
U OKPYKHOCTEH C IOMOIIbIO METOja KOOPAUHAT.
Hcnoab30BaTh CBOWCTBA YIJIOBOTO KOX(UIMEHTA MPSIMOI
OpU pELIeHUH 3a7ad, JUIsl ONpPEIENICHHUs] PpaclloyIOKEHUs
HIPSIMOM.

IpuMeHsATL KOOPIUHATHI NPU PELICHUH F€OMETPUYECKUX U
MPAaKTUYECKUX 3a4ay, JUIi MOCTPOCHHS MaTeMaTHYEeCKUX
MoJieneil peabHbIX 3a/1a4 («MEeTO KOOPAMHATY).
Moab3oBaTbest AT TIOCTPOCHUS W HMCCIEIOBAHUI
U(PPOBBIMU pECypCcaMHu.

3HAKOMHTBCS C HCTOPUEH Pa3BUTHS FEOMETPUHI

IIpaBuabHbBIE
MHOTI'OYTOJIbHUKH.
JlanHa
OKPYKHOCTH U
IUVIOIIAAb Kpyra.

[IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHHE HX 3IIEMEHTOB.
YUucno m v uIMHA OKPYXKHOCTU. /[[nmMHAa AYru OKpYKHOCTH.
Pannannas mepa yrna.

[Inomanpe kpyra W ero 5JIeMEHTOB (CEKTOpa M CETrMEHTA).
Brruncnenue miomazaei Gpuryp, BKIIOYAOMIMX JIEMEHTHI Kpyra.

®opMyJIHpPOBATH omnpezeneHue
MHOTOYT'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IMoab30BaTHCA MOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOIIBI0 TPAaBUIBHBIX MHOI'OYTOJILHUKOB, OMpenesiTh
YUCJIO T, JNIMHY IYTH U paJUaHHYI0 MEpY yriia 1o oopasity.

IIpaBUJIbHBIX

Bobrunciienue IIpoBoanTh mepexoa OT paJllaHHON MEpHI yria K IrpagyCHOU
Iomaxein 1 Hao0OpOT 10 BU3YaJIbHOM omope.
84) OnpeaeasTh IIOMAAb KPYTa.
BoiBoauTs dopmyasl (B IpagyCcHON U paJuaHHON Mepe) s
JUIMH NyT, IJIOLA/Ied CEKTOPOB M CErMEHTOB C ONOpPOH Ha
BOIIPOCHBI IIJIaH.
BouruncasTes 1iomanu (uryp, BKIIOYAIOUIUX DIEMEHTHI
OKpPY)XKHOCTHM  (Kpyra) C OHOpOMl Ha  CHPaBOYHYIO
UH(pOPMALIHUIO.
HaxoauTp 1UI0IIAIM B 337]a4aX peaIbHOM )KU3HH.
JABuaKeHust *[loHsiTHE O ABMXKEHUU TUIOCKOCTH. Pa3oupars  npuMmepbl,  WUIIOCTPUPYIOUIME  MOHSATHS
IIOCKOCTH [TapannenpHblil nepeHoC, TOBOPOT U cUMMETpUsA. OCH U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHH.
(6 4) CUMMETPHH. @DopMyJIHPOBATH ONPEIEICHUS IAPALIEIBHOIO IEPEeHOca,

[Ipocreiinye npuMeHeHUs B PEIIEHUH 3a/1a4 *,

IIOBOPOTAa MU OCEBOM CHUMMETPUU C BHU3YaJbHOM OIIOPOM.




HaxoanTh HEMOABWKHBIE TOUKU IO 00pas3Ly.

HaxoauTh LEHTPBI U OCH CUMMETPHUI IpOCTeHIIuX QUryp 1o
oOpa3iry.

*[IpuMeHATh NapajuIeNIbHbIA MEPEHOC U CUMMETPHIO IpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4 (pa30upaTh IPUMEPHI).
Hcnoan3oBaTh /1151 HOCTPOSHUS U UCCIIEIOBaHUHN LIUPPOBBIE
pecypcsL *

IToBTOpEHMUE,
00001IEHME,
CHCTeMAaTH3aIuSsI
3HAHMH

(7 9)

[ToBTOpEHHE OCHOBHBIX TMOHSITHH M METOJOB KypcoB 7—9

KJIaCCOB, 0000IIEHNE U CUCTEMATH3aLusl 3HAHUI.

[Ipocreiime reoMerpudeckue QUIypsl U HMX CBOMCTBA.
N3mepenne reoMeTpudecKux BEIUYHH.

TpeyroapHUKH.

[TapanienpHble U NEPIEHIUKYIISIPHBIE IPSIMbIE.
OxkpyxHOCTb M Kpyr. ['eomeTpuueckue MOCTpOEHHUs. YTJbl B

OKpPY>KHOCTH.  BrucaHHble W ONHCAaHHBIE  OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYrOJIbHUKH. Bnucannsie Hu ONHCAaHHBIC
YETHIPEXYTOJIbHUKHU.

Teopema [Iudaropa u Hayana TpuroHomerpun. Pemenne oomumx
TPEYrOJIbHUKOB.

[IpaBUsbHBIE MHOTOYTOJIBHUKH.

[Ipeobpa3zoBanus IJIOCKOCTH. JIBUKEeHHUS. [Tonobue.
CummMmertpust.

IImomane. Bemucnenue 1wromanei. IDiomagn momoOHBIX

¢uryp.
JlekapTOBBI KOOPIMHATHI HAa TIIIOCKOCTH.
BekTops! Ha MIOCKOCTH.

OnepupoBaTh MOHATHAMM: (QUIypa, TOUKa, IpsMas, Yroi,
MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIBHBII TpPEYroJIbHUK, MEINaHa,
OuccekTpuca M BBICOTA TPEYroOJbHHUKA, MapajlIesorpamwm,
poMO, NPSAMOYTOJBHUK, KBaJpaT, Tpamelus; OKpPYKHOCTb,
KacaTeJbHast; paBEHCTBO M M0OJ00He (pUryp, TpeyroibHUKOB;
[apajuIeIbHOCTh M INEPIEHIUKYJIIPHOCTh MPSMBIX, YIOJ
MEXAY MNpPAMBIMHA, CHMMETPHUS OTHOCHUTEIBHO TOYKM U
IOpsIMOM; JUIMHA, PAcCTOSHUE, BEJIMYMHA YIJa, IUIOLIAb,
HIEPUMETP.

HUcnonb3oBars  ¢opmyabl: nepuMmMerpa M IUIOLIAAU
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAJHA KpyTa,
00bEMa MPSMOYTOJIBHOTO MapasliesIenunesa.

OnepupoBaTh NOHATHAMM: IIPAMOYIOJbHAas CHCTEMA
KOOPJIMHAT, BEKTOP, MCHOJb30BAaTh OTH IIOHATHS IS
MIPEACTABICHUS JTAHHBIX M PEIICHUS 3a7a4, B TOM YHUCIE W3
JPYTUX y4eOHBIX MPEIMETOB.

Pemats 3agaum Ha TOBTOPEHHME OCHOBHBIX IIOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3Iu4yHbIMHU 4YacTsAIMU Kypca.
Boi0upaTs MeToa Ui pELICHUS 3a0a4u.

PemaTh 3a1a4m U3 MOBCEJHEBHOU KU3HH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»




(IO TOJAM OBYYEHUA)

7 kaacc (He menee 34 4)

Ha3zBpanue
pa3aesa (TemMbl)
(4K CJI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

IIpeacrasiienue [lpencraBienne ngaHHBIX B Tabmunax. [Ipaktuyeckue | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JAHHBIX BBIUUCIICHUS] 1O TaOJUYHBIM JIaHHBIM. VI3BieueHMe U | NpPEACTaBICHUS CTATUCTUYECKHUX MJAHHBIX U YHMCIOBBIX
(7 9) WHTEpIIpeTanus TAaOJWYHBIX NaHHBIX. [IpakThdeckas paboTra | MAacCHBOB C IOMOIIBI0 TaONWI[l © JUarpaMm ¢
«Tabnuup. UCIIOJIb30BAHUEM  aKTYalbHbIX M BaXKHBIX JaHHBIX
I'padguueckoe mnpejacTaBieHUE JaHHBIX B BHJE KpPYroBblX, | (zemorpaduueckue JaHHBbIE, IIPOU3BOJICTBO
CTOJOMKOBBIX  (cTONMOYATHIX)  AuMarpaMM.  YTeHHWE U | NPOMBIIUIEHHOW M CEIbCKOXO3AHCTBEHHOW NIPOAYKLHUH,
noctpoeHue  auarpamm.  [Ipumepsl  aemorpadguueckux | OOIIECTBEHHbIE U IPUPOAHBIE SIBICHUS).
Jyarpamm. M3yyats Metoabl pabOTbl C  TaOIMYHBIMH U
[TpakTnyeckas pabora «JluarpaMmmsbi». rpaMUecKuMH TPeJICTaBICHUSIMU JAHHBIX C IOMOIIbIO
nU(ppPOBBIX PECYpCOB B XOJE NPAKTUUYECKUX padoT (c
HaMpaBJIsIONIEH TOMOUIBIO).
OnucareabHas Uucnosslie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpPOBHe NOHSITHUSI: YUCIIOBOH
CTATHCTHKA Menuana 4rciaoBoro Habopa. Y CTOMUYMBOCTh METUAHBI. Habop, Mepa LIEHTPalIbHON TeHJEeHIMU (Mepa LIEHTpa), B
8 v) [TpakTuueckas padota «CpenHue 3HAaUCHUS. TOM YHCIIe CpeiHee apuPMeTHIecKoe, MeIMaHa.

HaubGonpiiee u HanmMeHbIllee 3HAYSHHS YMCIOBOTO Habopa.
Pasmax.

OnucpiBaTh CTAaTHUCTUYECKUE JIAHHBIE C TOMOIIBIO
cpeaHero apuMETHYECKOro U MeAnaHbl. Pemars 3aqaun
(c ucmonb30BaHUEM 3pUTEIBHOM HAIrMIAAHOCTH W/WIN
BepOaIbHOM ONOpPHI)

HN3yyarp cBOMCTBAa CPEIHHUX, B TOM YKCIIE C IIOMOIIBIO
U(POBBIX PECYpPCcOB, B XO0JI€ MPAKTHYECKUX PadOT, (C
HaIpPaBJISIONIEN TOMOIIBIO).

OcBauBaTh Ha 6230BOM yYpOBHE MOHSATHA: HauOOJIbIlIEE
Y HavMeHbIlIee 3HaUeHHsI YMCIOBOTO MacCUBa, pa3Max.
Pemathb 3agaum Ha BHIOOp crioco0a ONMHMCaHUS TaHHBIX B




COOTBECTCTBHUH C HpHpOI[Oﬁ JaHHBIX )51 nejaaMu
Hncciacag0oBaHus C HanpaBn;Homeﬁ IIOMOIIBIO.

Cayyaiinas
H3MEHYNBOCTH
(69

*CnyyaitHasi ©3MEHYMBOCTH (MMpUMephI). YacToTa 3HaUYECHUN B
MaccuBe JaHHbIX. ['pynnuposka. ['uctorpammel.
[TpakTuueckas pabota «CiydaitHasi UBMEHYUBOCTDY. *

*OQcBanBaTh MOHATHS: YacTOTa 3HAYCHUI B MacCUBE
JIAHHBIX, TPYIIIUPOBKA JIJAHHBIX, THCTOIPaMMa.

CTpouTh THCTOTPaMMBI 110 00pa3iy

OcBauBaTh rpaduyeckue NpeICTaBICHUS Pa3HbIX BHIOB
CIy4ailHOW HM3MEHYMBOCTH, B TOM 4YHCJIE C IOMOIIBIO
U(PPOBBIX PECYPCOB, B XOZ€ MPAKTUYECKON pabOTHI. *

BBenenue B
Teopuio rpagos
(4 9)

*'pad, Bepmmna, pedpo. Ilpeacrasnenue 3a1auu ¢ HTOMOIIbIO
rpada. Cremnenp (BaJIEHTHOCTH) BepmiuHBL. Yucimo pébdep u
cymmapHas creneHb BepmuH. Llens u mukn. Ilyte B rpade.
[TpencraBnenune o cBszHocTH rpada. OOxoxn rpada (ditepo
nyTh). [IpeacraBnenue o0 OpueHTHPOBAHHBIX rpadax. *

*OQcBauBaTh NOHATHS: Tpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BAICHTHOCTh BEPIIMHBI), IIETTb U IIHKI.
OcBauBaTh NOHSATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpacda, OpueHTHPOBAHHBIN Tpad.

OOcyxaarb pemieHHe 3aJa4yM  HAa IIOMCK CYyMMBI
CTeTCHEW BepimnH Tpada, Ha MoucKk obxoma rpada, Ha
MOWCK TMyTe B  OPHEHTUPOBAHHBIX Tpadax ¢
HaIIpaBJIAOIIECH TOMOILBIO.

OcBauBaTh CHOCOOBI INPEACTaBICHUS 3aJady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTUX
OpeIMETOB ¢ TMoMolblo rpadoB  (KapThl, CXEMBI,
AIIEKTPUYECKUE LEeNH, (YHKIMOHAIbHBIE COOTBETCTBUS)
Ha rnpuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiHOT 0
coObITHUS

(4 9)

*Cny4aiiHbIii ONBIT M ciyyaiiHoe coObiTHe. BeposTHocTh U
yacToTa coObITHA. PoJb MaloOBEpOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B mpHpojJe U B obmectBe. MoHeTa U
UTPAIIbHASI KOCTh B TEOPUU BEPOSITHOCTEM.

[TpakTryeckas padora «HacToTra BeIIaIEHUS Opiay.*

*OcBanBaTh MOHSITHS: CIYYalHBIM ONBIT U CIy4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTUYECKH TOCTOBEPHOE
coObITHE.

M3yuyaTh 3HAYUMOCTb MAJIOBEPOSITHBIX COOBITHUH B
npupoJie M OOIINEeCTBE Ha BaXKHBIX MpUMeEpax (aBapuu,
HECUaCTHBIE cilydau, 3aIuTa NepCOHAIBHOM
uHOpMalny, epeaada JTaHHbIX).

M3yuarh pojib KJIACCHYECKHX BEPOSTHOCTHBIX MOjemeit
(MoHeTa, UrpajbHas KOCTb) B TEOPUHU BEPOSITHOCTEH.
HabawaaTte W M3y4yaTh 4YacTOTy COOBITUH B HPOCTBIX




OKCIIEPUMEHTaX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/ie IPaKTUYECKOi paboThl. *

O00011eHue,
KOHTPOJIb
v

IIpencraBnenne  maHHbIX.  OmnmcarenpHas — CTATUCTHKA.
BeposiTHOCTB cilydyaliHOTO COOBITHS.

[HoBTOPSATH M3YyYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUN.
Peimatp 3ajaum Ha NpejCTABICHUE U OMHACAHUE JTAHHBIX

c MTOMOIIBIO U3yYEHHBIX XapaKTePUCTUK C
HAIpPaBJISIONIECH TOMOIIBIO.
O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHIA,

MaJIOBEPOATHBIX U IIPAKTUYECKU JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, HUX POJIM B MPUPOAEC U KU3ZHU
4eJI0BEKa

8 kiacc (He menee 34 1)

Ha3zBanue
pasaena (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE€ CoAcCpKaHUEC

XapaKTepnchca HECATCJIbHOCTH Oﬁy‘lalOIIH/IXCﬂ

IloBTOpPEHME
Kypca 7 kJjacca
CR))

[IpencraBnenne  paHHbIX.  OmnwMcarenbHass — CTATHUCTHKA.
Crnyyvaiinas usMmeHuuBocTh. CpeiHHe YnCcIoBOro Habopa.
Cnyualinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Moaenu TEOpUHM BEPOSTHOCTEH: MOHETa H
urpajibHasi KOCTb.

IloBTOpSAITH H3Yy4CHHOE W BBICTPAUBATH CHCTEMY
3HaHUM.

Pemiate 3agauu (o BH3YyaJbHOHl  omope) Ha
NPEACTABICHUE M ONKMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
MIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX WU OIHCAHME
CIIy4allHON U3MEHUYUBOCTH.

Pemiate 3agaum (o BH3YyaJbHOHl  omope) Ha
oIpeneIeHue Y4aCTOTHI CIIy4alHBIX COOBITHIH,
o0cyxIeHne MIPUMEPOB CIIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX 51 IIPAKTUYECKU JIOCTOBEPHBIX
CIIy4alHBIX COOBITUH, UX POJM B MPUPOAE M KU3IHHU
YeJI0BEKa.




OnucareabHas *Ortknonenus. Jlucrnepcus yucioBoro Habopa. CtanmaptHoe | *OcBamBaTh MNOHATHS: JUCIEPCUS H  CTaHJAPTHOE
CTATHCTHKA. OTKJIOHCHHE YHCIIOBOTO Habopa. Jluarpammsel paccenBaHmsl. * OTKJIOHCHHE, HCIIOJIb30BaTh OSTHU XapaKTCPUCTUKH IS
PacceuBanmne ONUCAHUs PACCEUBAHUS JAHHBIX.
JaAHHBbIX Y4acTBOBaTh B 00CYKI€HHH I'MIIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUU CBSI3U 10 IMarpaMMmaM pacCeUBaHUs.
CTpouTh JMarpaMMbl PACCEUBAHUANO HMEIOIIHUMCS
JIAHHBIM, B TOM YHCJIE C MOMOIIbI0 KOMIbIOTEpa (Iocie
COBMECTHOTO aHau3a).*
MHo:kecTBa MHOecTBO, MOAMHOXKECTBO. Omnepaiuu Haja MHOXecTBaMH: | (OcBaMBaTh MOHSATHA: MHOXXECTBO, 3JIEMEHT MHOYKECTBA,
4 9) o0benuHeHue,  mepeceueHue,  nomnoysiHeHue.  CBOWCTBA | MOJAMHOXKECTBO.
onepanui Hax MHOKECTBAMM: NepeMecTUTeIbHOE, | BBINOJHATH onepannu HaJl MHOKECTBaMHM:
CoueTaTeNIbHOE, paclpeAeuTeNbHOE, BKIOUECHHUS. 00BbeAMHEHNE, TIEpEeceYeHHE, JOOJIHEHUE (110 00pasiy).
I'padpuaeckoe npeacraBIcHUE MHOXKECTB. HUcnoan3oBarh CBOMCTBA: MEePEMECTUTEIBLHOE,
COYETaTENIbHOE, PACIPENCIUTEIIbHOE, BKIIOYCHHUS (C
MCIIOJIb30BAaHUEM BU3YaAJILHOM OIMOPHI).
Hcnoan3oBath rpaduyueckoe MpeACcTaBICHHUE MHOXKECTB
IIPU OINMCAaHUHM PEATbHBIX TMPOIECCOB M SBJICHHH, TNPH
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCTONTb30BaHNEM BU3YAIbHOMN OIOPHI).
BepositHOCTH DeMeHTapHbIe COOBITHS. Crnyuaiinbie coOriTg. | OcBauBaTh Ha 0a3zoBOM YPOBHe MOHATHS
CJIy4aiiHOro bnaronpusrcTByromue AJIeMEHTapHbIE COOBITHS. | DJEMEHTapHOe COOBITHE, CclydailHOe COOBITHE Kak
coOLITHS BepositHoctn  coObITHL. ONBITBI ¢ PAaBHOBO3MOXKHBIMH | COBOKYITHOCTH  OJIATOMPUSITCTBYIOIIMX — SJIEMEHTAPHBIX
(6 9) AIIEMEHTapHBIMU COOBITUAMU. CTydaifHbIN BBIOOP. COOBITHIA, pABHOBO3MOXHBIE dJIEMEHTAPHBIE COOBITHSI.

[IpakTuueckas padota «ONbBITE C PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMHU COOBITUSIMU.

PemaTh 3a7a4M Ha BBIUKUCIEHUE BEPOATHOCTENH COOBITHI
M0 BEPOATHOCTSIM AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO
OombITa (C MCIOJIb30BAHUEM 3PUTEIBHOW HATJISTHOCTH
u/Win BepOabHON OIOPHI).

PemaTh 3a7a4u Ha BBIUHUCICHUE BEPOSITHOCTEH COOBITHIT
B OINBITaX C PABHOBO3MOXXHBIMU  3JIEMEHTAPHBIMHU
COOBITUSAMH, B TOM YHCIIC C TOMOIIBIO KOMIBIOTEpPa (C
UCIIONIb30BAaHUEM  3PUTEIBHOW  HATTSAHOCTH  W/WUIH
BepOATBHOM OTOPHI).




IIpoBoanTs M M3y4aThb ONBITHI C PABHOBO3MOXKHBIMU
3JIEMEHTAPHBIMHU COOBITUAMU (C UCIOJIB30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JIpYTrux MoJIeIIel)
B XOJ€ IpakTHYecKoW paboThl (C HCHOJIb30BAHUEM
BHU3YyaJIbHOW ONOPHI).

BBenenue
Teopuio rpagos
(4 19)

B

*IlepeBo.  CBoiicTBa  nepeBa: €IUHCTBEHHOCTH  IYTH,
CYIIECTBOBAaHHME BHCSYEH BEPIIMHBI, CBS3b MEXKAY YHCIOM
BepILINH U uyncioM péodep. [IpaBuno ymHoxkeHus. *

*OQcBanBaTh NOHSATHA: JEPEBO Kak rpad Oe3 HuKIa,
BUCsYasl BepiinHa (JIMCT), BETBb JiepeBa, NyTh B JIEPEBE,
JaMeTp JepeBa.

M3yuaTh cBoiicTBa JepeBa: CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CIUHCTBEHHOCTh IYTH MEXAYy JABYMS
BEPIIMHAMH, CBSI3b MEXKIY YHCIOM BEPUIMH U YHCIOM
pedep.

YyacTBoBaTh B OOCY:KI€HHHM pelIeHUsl 3aJa4yd Ha
MOUCK W TIEPEUYHCIICHHE MyTeH B JepeBe, ONpe/eicHue
YyuCiia BEpIIMH Wi pEédep B JepeBe, 00X0J OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TNPUMEHEHHEM IIpaBWIIa
YMHOXEHHSL. *

Cayuaiinbie
coonITHS
84)

*[IpotuBomnonioxkHOe  coObiTne.  Juarpamma  Dinepa.
OObenuHeHne u rmnepeceueHue coObITUN. HecoBMecTHBIE
coObiTust. @opmyna cioxeHus BeposTHocTed. IlpaBuio
YMHOXXEHHUSI ~ BEpOATHOCTEH.  YCIOBHask  BEpPOATHOCTb.
HeszaBucumpbie  coObiTusi.  IlpeacraBienune  cirydaitHOTO
HKCIIEpUMEHTA B BHJIE JIepeBa. *

*OcBanBaTh MOHSATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHS, ONepaluy HaJ COOBITMSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), cOBMeCTHbIE 1 HECOBMECTHBIE COOBITHS.

N3yuyaTth TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS ABYX
coObITHH ((hOpMYJIBI CIIOKEHUS BEPOSATHOCTEN ).

YuacTBOoBaThH B 00CYyKIeHHM pellieHUs 3aJa4u, B TOM
quCJIe TEKCTOBBIE 3aJjaul Ha OINPEAEIEHUE BEPOSTHOCTEN
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO

YUCIOBOM mpsAMOM, aumarpamm OJilnepa, (HOpMyIbI
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBartsp NOHSATHS: IIPABUJIO YMHOXEHUS
BEpPOSITHOCTEM, YCIOBHAsI BEPOATHOCTh, HE3aBHUCUMBIE
COOBITHS JIEPEBO CIYyYaHOTO OMBITA.

N3yuars cBoiicTBa  (ONpeneleHus) HE3aBUCHUMbBIX




COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HHH pelIeHHsl 3aJa4yd Ha
ONpeJIeJICHUE U UCIIOJIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B OOCY)KI€HHUM pelIeHMsl 3aJa4yd Ha
IIOUCK BCpOSITHOCTeI;'I, B TOM 4YHUCIIC yCJIOBHBIX, C
HCITOJIb30BAaHUEM JIepeBa CIIy4aifHOTO ombITa. *

O00011eHHe,
KOHTPOJIb
4 4)

[IpencraBnenue nanubix. OnucartenbHas craTucTuka. ['padsor.
BepositHOCTB CIIy4ailHOTO COOBITHSL. DneMEeHThI
KOMOWHATOPHKH.

IloBTOPATH M3Yy4CHHOE M BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTts 3aga4ym Ha NPEICTAaBICHUE M OMMCAHUE JAHHBIX
C  IIOMOUIbK0  HU3YYEHHBIX  XapakTepucTtuk  (c
UCIOJIb30BAHUEM BU3YaJIbHOM OMOPBI).

*Y4yacTBoBaTh B O00CYK/JIEHHUM peLIeHUs™ 3aJa4M C
IpUMEHEHHEM TpadoB.

Pemiath 3aJayM  Ha  HAXOXJAEHUE  BEPOSITHOCTU
CJIy4alfHOIO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTAPHBIX
cOOBITHI, B TOM YHCJI€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AIIEMEHTAPHBIMU COOBITUSMU (C BU3yaJIbHOU OMOPOH).
*Y4yacTBoBaTh B 00CY:KICHMH pelleHUsi™ 3aJa4M Ha
HaXO0’XJICHUE BEPOSATHOCTEH OObEJUHEHUS U MepPeceueHUs
COOBITHI, B TOM YHCJI€ HE3aBHUCUMBIX, C UCIIOJIb30BAaHUEM
rpaduecKux TpeACTaBIeHUN U JepeBa ClydailHOro
OTIBITA.

*Y4yacTBOBaTh B 00CY:KIeHHUM pelleHus™ 3aJiayM Ha
NepeyuciieHre KOMOMHAIMM (Yuciia epecTaHoBOK, YHucia
coyeTaHuil), Ha HaXOXKJAEHUE BEPOSTHOCTEH COOBITHI C
NPUMEHEHUEM KOMOMHATOPHKM, B TOM 4YHCIE C
UCMOJIb30BaHUEM TpeyroyibHuKa [lackans.

9 kynacc (He MeHee 34 4)

Ha3Banue
pa3naesa (TemMbl)

OcHoBHOE coaepxaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS




(4K CJI0 YacoB)

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nmaHHbiX.  OmnucarelbHas  CTaTUCTHKA.
Omneparuu HaJ COOBITUAMU. He3aBUCUMOCTH COOBITHIA.

I[loBTOpATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONMCAHUE JTAHHBIX.
Pemarr 3amaum  Ha  HAaXO0XKICHUE  BEPOATHOCTEH
OOBeAMHCHHUS U TIEPECEYCHHS COOBITUH, B TOM YHCIIE
HE3aBUCHUMBIX, C  HUCIOJIb30BaHUEM  I'papUIECKUX
IIPEACTABJICHUM U IepeBa CIIy4alHOTO OIIBITA.

Pemath 3agaumM Ha MEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEePECTAaHOBOK, YHCJIa COYETaHWM), Ha HaXOXIACHHUE
BEpPOSTHOCTEH COOBITHM c pUMEHEHUEM
KOMOWHATOPUKHA, B TOM UHCIE C HCIOJIb30BAHUEM
TpeyroibHuka [lackans

DJ1eMeHThI
KOMOMHATOPUKH
(4 1)

KombOunaropnoe mnpaBuino ymHOxeHus. [lepecTaHoBKH.
@axropuan. Coueranus U yucio coyetaHuil. *TpeyronbHuk
[Tackamns.* [IpakTnueckas pabota «Bpruucnenue
BEPOSITHOCTEH € HCIOJIb30BAHUEM KOMOMHATOPHBIX (DYHKIMH
AIIEKTPOHHBIX TAOIUIIY.

OcBauBath Ha  0a30BOM  yYpOBHe  IOHAATHSA:
KOMOMHATOpPHOE MPABUJIO YMHOXEHHs, YINOPAAOYECHHAs
napa, Tpoika OOBEKTOB, IIEPECTAHOBKA, (aKTopua
qucaa, COYETaHUE, YHUCIO COYETaHWH, *TpeyrosbHUK
[Tackamns.*

Pemiare nmpocreiilime 3axa4yM  Ha  TEPEUYMCIICHHE
YIIOPSTOYESHHBIX nap, TPOEK, NIepevrCcIIeHIe
NEPEeCTAHOBOK M COYETAaHUH HIIEMEHTOB PAa3JIMYHbIX
MHOXECTB (110 00pa3Iy).

Pemiate nmpocreiimme 3aja4u Ha IPUMEHEHHUE YHCTIA
codeTtaHuil B anredpe (CokpanéHHOe YMHOXKEHHE, ONHOM
HrroToHa) (C HampaBisIONIeH MOMOIIBIO).

Pematb, mnpuMeHsii KOMOWHATOPHMKY, 3aJadd Ha
BBIUMCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJHUI] B XOJ€ MpaKTHUeCKOM paboThl (C
BHU3YaJIbHOW OMOPOIA).

I'eomeTpuueckast
BEpPOSITHOCTH

*'eomeTpuueckasi BeposTHOCTb. CiryyailHbIil BBIOOp TOUKH U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH. *

*OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSTHOCTH.
YuacTrBoBaTh B 00CY:KICHHMHM pelIeHUs] 3a1a4H Ha




CR))

HAaxOXKJICHUE BEPOATHOCTEH B OIBITAX, IPEICTABUMBIX
Kak BbIOOp TOYEK M3 MHOIOYIOJIbHHKA, Kpyra, OoTpe3Ka
WIN AYTU OKPY>KHOCTH, YUCIIOBOTO IIPOMEXKYTKa *

HUcnuiTanuns
bepnyaamn
(6 9)

Ucneitanune. VYcnex u Heynada. Cepus HCHBITaHUR 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiTHii B cepun wucnbliTaHuid beprnymmu. IlpakTuueckas
pabora «Mcneiranus bepuymmy.

OcBauBaTh Ha 0230BOM ypPOBHe NMOHSITHS: UCIBITAHUE,
AIIEMEHTapHOE COOBITHE B UCIIBITAHUHU (yCIIEX U Heyjaua),
cepusi UCHBITAHWM, HACTyIUICHME IIEpBOro  yclexa
(neynaum), cepust ucnbiTanuii bepuysmm.

Pemiate  mpocreiimime 3aja4yd Ha  HAXOXICHHE
BEPOATHOCTEH COOBITHI B CEpUU HCTBITAHUI J10 TIEPBOTO
ycriexa, B TOM YHCJIe C MpUMEHEHHEM (OPMYIIbI CyMMBI
reOMETPUUYECKOI mporpeccuu (C OMOpoil Ha CIIPaBOYHYIO
nH(pOpMaIUIO).

Pemiate  mpocreiimme 3axauMm Ha  HAXO0XACHUE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITMH B  CEpUU
UCIbITaHUN bepHyM, Ha HaXO0XJACHUE BEPOSTHOCTH
ONPEACNIEHHOIO 4YHUCIIa YCIEXOB B CEPUM  HUCHBITAHUHN
bepuymu (¢ BU3yalbHOM OMOpOii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuM UCIbITaHui bepHryum

Cayuaitnas
BeJIMYMHA
(64)

CnyuaiiHas BeIMYMHA W PACHPENETICHUE BEPOSATHOCTEM.
Maremarnueckoe OXHMJIAHHE UM JHUCIEPCHs  CIy4alHOHR
BelIMUYMHBL. [IpuMepel MaTeMaTHMYecKOro OXHUAAHHUA Kak
TEOPETHYECKOT0 CPEHErO 3HAYCHH S BEIIMYHHBI.

[TonstTue o 3akoHe Oonbiux  yucen. M3mepenue
BEPOSITHOCTEW € MOMOLIBI0 4YacToT. [IpuMeHeHue 3akoHa
OOJIBIINX YHCEIL.

OcBoutrs Ha 0a30BOM YpOBHe NOHATHA: ClydaiHas
BEJINYMHA, 3HA4YECHUE CIIy4alHOM1 BEJINYMHBI,
pacrpeneieHue BEpOsSTHOCTEN.

HN3yuyatp uW o0cCy:kIaTh NIPUMEPBHl JTUCKPETHBIX U
HEMPEPbIBHBIX CIyYaiHbIX BEITUYMH (POCT, BEC YEIOBEKA,
YUCJICHHOCTD HaceJeHus, JIpyrue U3MEHYUBBIE
BEJIMYMHBI, PACCMATPUBABIINECS B KypC€ CTATUCTHKH),
MOJIEJIbHBIX ~ CIy4YailHBIX  BEJIUYMH, CBSI3aHHBIX  CO
CllydyaliHBIMU OIbITaMH (OpocaHWe MOHETHI, UTpajbHON
KOCTH, CO CITy4yalfHbIM BEIOOPOM U T. I1.).

OcBauBath Ha  0a30BOM  yYpPOBHe  IOHATHSA:
MaTE€MaTH4YeCKOe OKMJAHUE CIIy4alHOW BEIWYMHBI KaK




TEOPETUUECKOE cpenHee 3HAuYEHHUE, Jucrepcus
CIIy4aifHON BEJIMYMHBI KaK aHAJIOT AUCIIEPCUU YUCIOBOTO
Habopa.

Pemath 3amauMm Ha BBIYMCIEHUE MAaTEMATHYECKOTO
OXKMJIAHWS W JUCIEPCUU  JUCKPETHOM  CIlydailHOU
BEJIMYMHBI [0 33JJaHHOMY paclpeesieHUuI0, B TOM YHCIIe
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIoTepesMu (cC
HAIPAaBJIAIONIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTEMaTU4YECKUM  OXHJIAHUEM U
JTUCTIEpCUell HEKOTOPBIX paclpeieNieHUuil, B TOM 4HCIIe
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyiuin.

M3yyaTrh, 49acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CIIy4aiHBIX OMBITAX KaK CIy4ailiHYIO BEIHUUHY.
3HAKOMHUTBLCS C 3aKOHOM OoJnbImuX uucen (B (opme
bepnymnu): mpu OONBIIOM YHCIE OMNBITOB 4YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSATHOCTH.

Pemate 3amaum  Ha H3MEpEHUE BEPOSATHOCTEH C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOIICH MTOMOIIIBIO).
OOcykmaThb  poib  3aKoHa  OOJIBIIMX  4HMCel B
000CHOBaHUHU 4aCTOTHOTO MeToj1a U3MEpEeHUs
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK IpOsBICHHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B U3MEHYMBBIX SIBICHHUSX,
poOJib 3aKOHA OOJBLIMX YHCEN B NPUPOJE M B KU3HU
4eJI0BEKA.

0O06006menue,
KOHTPOJIb
(10 v)

IIpencraBienue  JaHHBIX.
BepostHOCTh CIIy4ailHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydaliHble BETUYHHBI U pACTIPe/IeIICHUS.

OmnucarenpHass  CTaTHUCTHKA.
DeMEHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

Pemarsp 3a1a4u Ha IPEACTABICHUE U ONMCAHUE TAHHBIX.
Pematr, 3amauMm  Ha  HAXOXKIEHUE  BEPOATHOCTEU
COOBITHIA, B TOM YHCII€ B OIMBITAX C PaBHOBO3MOKHBIMHU
BJ'IeMeHTapHI)IMI/I CO6BIT HiAMU, BepOSITHOCTeﬁ
OOBeAMHEHUS M TIEPEeCEYeHUs] COOBITUH, BBIYUCIATH




BEPOSITHOCTH B  OMbITaX C CEPUSIMH  CIy4yalHBIX
UCOBITAaHUN

[Ipu paspaboTke paboueld MporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCIIOJIb30BaHUS AIEKTPOHHBIX (LHU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIOIIMXCSA yU€OHO-METOANYECKUMU MaTepralaMu
(MynbTUMEIUNHBIE TPOTPAMMBI, JJIEKTPOHHBIE YUEOHUKM U 33JaYHUKH, DJJIEKTPOHHbIE OHOJIMOTEKH, BUPTyaJIbHbIE
71a00paTopyu, UTPOBBIE MPOTPaMMBbl, KOJJIEKINUU LUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIIONb3YyEMbBIMU /ISl OOYUYEHUS U
BOCIUTAHUSA PA3NUYHBIX TPYII MOJb30BaTENCH, MPEACTABICHHBIMUA B 3JEKTPOHHOM (LU(PPOBOM) BHUIAE U PEATUIYIOLIMMHU
munakTuueckue Bo3MoxxkHocTH KT, coneprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATENIbCTBY 00 0Opa30BaHUH.

Peanuzanus wWHKIIO3UBHOrO 00y4yeHus mo3BojseT aersaM ¢ OB3 oOyuatsca mo KTII oOpa3zoBarenbHbIX Mporpamm
http://vschool.org.ru/psikholog-sotsialnyj-pedagog/37-rabochie-programmy/30-rab-pr-ooo , HO IJis1 KaXJI0TO KOHKPETHOTO
pebeHka pa3zpadaThiBaeTCsl MHAMBUAYAJIbHBIM Y4YEOHBIM IUIaH, TZI€ YYHUTBIBAIOTCS MX OOpa3oBaTelbHbIE MOTPEOHOCTH U
OCYIIECTBIISETCS UHAUBUYaJIbHBIA MOIXO/.

LIOKYMEHT MOAMWCAH SNEKTPOHHOM MOANWCHIO

MYHULUMUNAJIbHOE OBLLEOBPA3OBATEJIbHOE YYPEXXAEHUE 14.03.24 12:13 (MSK) Ceptudukat 5380838D977C2F37CFB5CICIFE62C611
"BOXOMCKAS CPEJHSIS1 OBLLLEOEPA3OBATEJ/IbHAS LLIKOJIA"

BOXOMCKOI0 MYHULIMMNAJIbHOIO PAIOHA KOCTPOMCKOM OBJIACTH,

Okynosckas EneHa MNasnosHa, AnpexkTop
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