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[TOACHUTEJIBHA A 3AITMCKA

Pabouass mporpaMma 1o MareMaTuke s OOydaloIluXcs C 3aJep>KKOi
ncuxuyeckoro passutus (nanee — 3[1P) Ha ypoBHE 0CHOBHOIO 0011IETO 0Opa30BaHUs
HOATOTOBJIIEHa Ha OCHOBe @enepanbHOr0 ToOCyJapCTBEHHOIO 00pa3oBaTeIbHOIO
CTaHaapTa OcHOBHOro obmero oopasosanus ([Ipuxaz Munnpocsemenuss Poccuu ot
31.05.2021 . Ne 287) (manee — ®I'OC OO0OO), denepanbHO ananTUPOBAHHOU
o0pa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHus JJIsi 00YyJarOIINXCS C
OrpaHUYEHHBIMA BO3MOXKHOCTAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 mos6ps 2022 1. Ne 1025), denepanpHO paboueld MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusa 1o y4deOHOMY mpenmery «Marematukay, DenepalbHON MPOTpaMMbI
BOCITUTAHMS, C YUETOM PaACHpECNICHHBIX MO KjaccaM IMPOBEPSEMBIX TPEeOOBaHUN K
pesynbrataMm  ocBoeHuss ~ DenepanbHON  aJanTUPOBAHHOW  00pa3oBaTeIbHOU
OporpaMMbl OCHOBHOTO OOmHIEro oOpa3oBaHus Il OOy4aroOUIUMXCS C 3aJCpHKKON
ICUXUYECKOTO pa3BuUTUS. B paboueil mporpamMme y4TEHbl HJIEM U TOJOXKEHUS
Konuenuuu pa3sutus maremarnyeckoro oopazoBanust B Poccuiickoit @enepanuu.

O01mas xapakTepucTUKA Yy4e0HOro npeamera «MareMaTuKay

VYuebnsiii mnpeamer «MareMarvkay BXOAMT B TNPEIMETHYIO 0O0JacTh
«Marematuka u uHpopmaTuka». OH CHOCOOCTBYET pPAa3BUTHUIO BHIYUCIUTEIHLHOU
KyJAbTYpPhl U JIOTMYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IIOJIB30BaThCSA
aIrOpUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIMMBIX B
MOBCEAHEBHOW xku3HM oOywatonuxcs ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBINIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIMOHAIBHYIO TPaMOTHOCTD,
YMEHHsI ~ BOCHPHHHMATh W  KPUTUYECKH  AQHAIM3HPOBATh  HHQPOPMAIHIO,
MPECTABICHHYIO B PA3IMYHBIX (hopMax.

OOyueHune maremMartuke Ja€T BOBMOXKHOCTb pa3BuBaTh y oOydatoumuxcs ¢ 3I1P
TOYHYIO, PAllMOHAJIBHYI0 W HH()OPMATUBHYIO peyb, YMEHHE OTOMpATh Hauboliee
MOJXO/AIINE SI3BIKOBBIE, CUMBOJIMYECKUE, Tpaduueckue CpeAcTBa A BBIPAKCHUS
CYXJCHUHN U HAJISTHOTO UX MPEICTABICHHUS.

HeoO0XoqumbIM KOMIIOHEHTOM OOILEH KYyJIbTYpbhl B COBPEMEHHOM TOJKOBAaHUU
ABNsieTCS  oOIlee 3HAKOMCTBO C METOJaMU IO3HaHWsS  JIEHCTBUTENIBHOCTH,
IpeACTaBICHUE O PEAMETE U METOJaX MaTEMAaTUKH, UX OTIIMYUI OT METOAOB JIPYTHX
€CTECTBEHHBIX U T'YMAaHUTApPHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUTSL peIIEHUs] HAayYHBIX W TPUKIAIHBIX 3a/ad. TakuM 00pa3oM, MaTeMaTHYeCKOe
oOpa3oBaHre BHOCHUT CBOM BKJIaJ B (hOpMHUpOBaHKE OOIIEH KYJIBTYphI YeTIOBEKA.

M3yueHne MaTeMaTWKH TakKKe CIOCOOCTBYET ASCTETHUECKOMY BOCIHUTAHUIO
YelloBeKa, TMOHMMAHUIO KpPacoThl M M3SIIECTBA MAaTEMAaTHYECKHUX PACCYKICHHM,
BOCHIPUATHIO TEOMETPUUECKHUX (HOPM, YCBOCHHIO I CUMMETPHH.

[TporpamMma oTpakaeT coaepxaHue oOydeHHus TpeaMmeTy «MaremaTuka» ¢
y4e€TOM 0COOBIX 00pa3zoBaTeIbHbIX MOTpeOHOCTEN oOyuaronuxcs ¢ 311P. OBnanenue
y4eOHBIM TIpeaMeToM «MateMaTrka» MpeACTaBIIsAeT ONPEACTECHHYIO CI0XKHOCTD IS
yuamuxcs ¢ 3[IP. ¥V oOyuarommxcs ¢ 3[IP nambonee BbIpakeHBI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTUYECKUX (OPM MBILIUICHUS, IO3TOMY aOCTpakTHbIE H



OTBJICUEHHBIE KATETOPUH MM TPYIHOAOCTYNHBL. B TOXe BpeMms npu crnenralbHOM
oOyueHuu oOydyaromuecss MOTYT BBINOJHATH 3aJaHust 1o anropurMmy. OHu
BOCIIPMMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HAa AHAJIIOTMYHOE 3a/IaHUE
YCBOEHHOT0 crnocoba pemieHusi. CHI)KEHHUE Pa3BUTUSL MBICIUTENbHBIX OINEpalui U
3aMEIJICHHOE CTaHOBJICHHE JIOTMYECKMX JCHCTBUW IPUBOAAT K HEIOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMBIX YUEOHBIX ACUCTBUHA. Y 00yYaromuxcs 3aTpyqHEHbI
CYECTHBIC BBIYHCIICHUSA, MPOU3BOJMMBIE B yME. B NHCbMEHHBIX BBIYHMCICHUAX OHHU
MOTYT TPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX mIaroB. llpu paboTe ¢ YHCIOBBIMU
BBIPDQKCHHUSIMH, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NpPaBUIbHBIN
nopsnok naevictBuil. Ilpu ympomenuu, npeoOpa3oBaHUM BBIPAKEHUN ydaliuecs ¢
3[IP He MOryT CaMOCTOATENBbHO NPHHATH PEIIEHHE O TOCJIEI0BaTEIbHOCTH
BBINIOJIHEHUS J1elcTBHI. KOHKPETHOCTh MBIIUIEHHSI OCJOKHSAET YCBOEHHUS HaBbIKA
pElIeHNsT YpPAaBHEHWM, HEPABEHCTB, CHCTEMBbI YypaBHEHMU. MM ManoIoCTymHO
COBEpIIEHHE 00paTUMBbIX ONIEpaLIUid.

Husknii  ypoBeHb  pa3BUTUS  JIOTMYECKMX  OIEpaluid, HEAOCTATOYHAs
00OOILIEHHOCTh MBINUICHUS] 3aTPYAHSIOT M3ydyeHue Tembl «DyHKIUU»: Tpu
onpeaeneHu (YHKIUOHAJIBHOW 3aBUCHUMOCTH, IPU ONHCAHUM TrpapuuecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anredpandeckuil, QyHKINOHAIBHBIN S3bIKU.
Hepenko yuamiuecst He BUIAT pasHULBI MEXAY 00JAaCThIO ONpeneiaeHHs] PYHKIUU U
00J1acThIO 3HAUECHUH.

Pemenue 3amad conmpsikeHO € TPYAHOCTAMH O(DOPMIIEHMSI KPaTKOM 3amucw,
MIPOBE/ICHMSI aHAIM3a YCJIOBUA 3aJ]a4M, BIJIEJIEHUS CcyllecTBeHHOro. O0yyaromuecs ¢
3I1IP 3aTpynHsArOTCA caenaTh YMO3aKJIIOYEHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAIBHBIE CHOCOOBI  PEIICHHS, HWHOTJa OrpaHUYUBAIOTCA
MaHUIYJSIUSAMU C YUCIIaAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTJIKUBAOTCS €  TPYIHOCTBIO  JI€JIaTh  JIOTHYECKHE  BBIBOJABI,  CTPOUTH
[IOCJIEOBATENbHBIE PacCyKAeHUs. HermpouHble 3HaHUs OCHOBHBIX TEOPEM F€OMETPUN
OPUBOJUT K OLIMOKaM B pPELICHUM reoMeTpuyeckux 3agad. OOydaromuecs MOryT
HOAMEHUTH (pOopMyITy, HEMTPaBUIIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbkaM B
pelIeHMM  3aJad  NPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIC
npencraBiieHds. VIM CIOKHO BBINOJHUTE 4YEPTEXK K YCIOBHUIO, B IHCBMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

TO4YHOCTH 3aIOMUHAHUSI U BOCIIPOMU3BEIEHUSI YUYEOHOr0 Marepuaia CHUKEHBI
N0 MPUYMHE CIA00CTH MHECTUYECKOW MAESITENbHOCTU, CYKEHHUS OObeMa IMaMsTH.
O6yuarouumest ¢ 3IIP TpeGyercst Gosibllie BpeMEHHM Ha 3aKpeIUICHHE Marepuala,
aKTyanu3alus 3HaHUH 10 0Nope MPH BOCIPOU3BEICHHH.

Jlns  mpeojlosieHMs]  TPYAHOCTEM B M3y4eHMM  y4yeOHOTO  MpeaMmera
«Marematuka» HeoOXxoaUMa ajanTtanus oObeMa U Xapakrepa yueOHOro Marepuana K
MO3HABaTENbHBIM BO3MOXHOCTAM ydwamuxcs ¢ 3[IP. Cnenyer yueOGHbIE Marepuan
MPENOAHOCUTh HEOOJBUIUMHU MOPLUSIMH, YCIOXHSSI €ro MOCTENEHHO, W3bICKUBAThH
CHOCOOBI  aJanTalMy TPYAHBIX 33JaHUN, HEKOTOpble TEMbl J1aBaTh Kak
03HAKOMHUTEJIBHBIE; UCKJIIOYaTh OTJEIbHbIE TPYZHBIE J0Ka3aTeJIbCTBA;
TEOPETUYECKUI MaTepuall PEKOMEHAYETCS H3ydaTb B MPOLECCE IMPAKTUUYECKOU
NEATENBHOCTH 10 pEIIeHHI0 3a1ad. OpraHnyeckoe €AMHCTBO NPAKTUYECKON H



YMCTBEHHOW JESITEIIbHOCTH YYaIluXCs Ha ypOKax MaTEMaTUKH CIIOCOOCTBYIOT
OPOYHOMY U CO3HATEIIbHOMY YCBOEHHIO Oa3MCHBIX MaTeMaTHYEeCKUX 3HAHUN u
YMEHUM.

IIeJIl/I " 3a/1a91 U3YYCHUA yqeﬁﬂoro nmpeamera «MaTtemaTuka

[IpuopuTeTHBIMU 1EISIMU OOyUEeHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE LIEHTPAJIHHBIX MATeMAaTUYECKUX MOHIATHM (YHMCIIO0, BETUYMHA,
reomeTrpuueckas  ¢urypa,  nepeMeHHas,  BEPOATHOCTb,  (YHKIHUs),
00eCreynBalolIMX MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MaTeMaTHUYeCKOTO
oOpazoBanus odydaromuxcs ¢ 311P;

* poaseAeHue oOydaronuxcs ¢ 3[IP Ha pgocTymHOM i HHX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTEMaTHKW M OKPYXAIOIEro MHUpa, MOHMMAaHHE
MaTEeMaTHUKHU KaK 4acTH OOIlel KyIbTyphl UEJIOBEUECTRA;

" pa3BUTUE WHTEIJUIEKTYaJIbHBIX MU TBOPYECKHUX CIIOCOOHOCTEH OOyYarolmuxcs C
311P, mo3HaBarebHONM AKTUBHOCTH, UCCIIENOBATEIBCKUX YMEHUM, KDUTHYHOCTH
MBIIUICHUS, UHTEpEca K U3YYEHUIO MAaTEMaTUKH;

* ¢opmupoBaHue (PYHKIMOHATBLHOM MAaTeMaTHUYECKOM TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh  NPOSBICHUST  MaTEMaTHYECKUX  IMOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEM B pEAIbHBIX JKU3HEHHBIX CHUTyallUsIX WU MpPU H3YUYECHUH
JIPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha fA3bIKE MaTEeMaTUKH M CO3/1aBaTh MaT€MaTUYECKHE
MOJICJIM, TPUMEHSITh OCBOEHHBIM MaTeMaTUYECKUIl anmapar sl pPEeLICHHS
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/Jady, HHTEPIPETHPOBATh M  OLICHHBAaTh
MOJIYYEHHBIE PE3YJIBTATHI.

JlocTrkeHne 3TUX 1eiel 00ecrneurnBaeTCsl pelieHUEM CIIeAYIOIINX 3a/1ay:

» ¢opmupoBarh y oOydaromuxcsi ¢ 3[IP HaBbiku yueOHO-NO3HABaTEILHON
NEATENIbHOCTH: TUIaHUpPOBaHUWE pPabOThl, MOUCK palMOHAJBHBIX TyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaIbHOMY pa3BUTHIO, (OPMHpPOBATh KauyecTBa,
HEO0OXOIUMBbIE YEJIOBEKY JJIsl MOTHOLIEHHOM KM3HU B COBPEMEHHOM OOIIECTRBE,
CBOMCTBEHHBIE MAaTEMaTUYECKOU JCSATEILHOCTU: SICHOCTH U TOYHOCTHU MBICIIH,
WHTYUIINH, TIPOCTPAHCTBEHHBIX MPEACTABICHHM, CTIOCOOHOCTH K MPEO0JICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOYEBHIE KOMIIETCHIIMM YYallUXCd B paMKaxX MPeIMETHOU
obnactn «Martematrka u HHPOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;

" OCYIICCTBIATh KOPPEKIIMIO MTO3HABATEIBHBIX MpolieccoB oOydatomuxcs ¢ 311P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
npeamery;

" IpeayCMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIMM OOpa30BaTeNIbHBIX JC(UIIMTOB
B OCBOEHHUH NPEIUIECTBYIOMIET0 MPOTPAMMHOI0 Marepuaina y oOydarolmuxcs C
3IIP 1 HEOOCTAaTKOB B UX MaTe€MaTUYE€CKOM Pa3BUTHH;

* chopMUpOBaTh YCTOMUUBBIM HHTEPEC YUAIUXCS K TIPEIMETY;

" BBLISBIATH U Pa3BUBATh MAaTEMaTHYECKUE U TBOPUECKHE CTIOCOOHOCTH.



OcHOBHBIC THHUM COJEPKaHMs Kypca MaTeMaruku B 5—9 knaccax: «Yucna u
BBIUMCIICHUS», «AnreOpa» («Anredpanueckue BbIpAKEHUA», «YpaBHEHUS U
HepaBeHCTBaY»), «DyHkuun», «leomerpus» («l'eomerpuueckue GUTYpHl U HX
CBOICTBaY, «3MepeHrne reoMeTpUuYECKUX BEIMYUHY ), «BeposITHOCTh ¥ CTAaTUCTUKAY.
JlaHHbIE JTMHUU Pa3BUBAIOTCS MapajuIeNbHO, KaX]lass B COOTBETCTBUM ¢ COOCTBEHHOU
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe H
B3aumojieiicTBud. Kpome »3Toro, ux oOObEIMHSIET JIOTHYECKas COCTaBJISIOIIAs,
TPAAUITMOHHO TIPHCYIas MaTeéMaTWKe W TPOHU3BIBAIOIIAS BCE MAaTeMaTUYECKHE
Kypcbl u comepxarenbHble JmHHH. CdopmymupoBanHoe B DenepaibHOM
rOCylIapCTBEHHOM OOpa30BaTEIbHOM CTaHJApPTe OCHOBHOTO OOIIEro oOpa3oBaHUs
TpeOOBaHHE «yMETh ONEPHUPOBATH IMOHATHUSMH: OMIpPEICICHUE, aKCHOMa, Teopema,
JI0Ka3aTeIhCTBO; YMEHHE pACIIO3HABATh WCTHHHBIC W JIOKHBIE BBICKA3bIBAHMS,
MIPUBOIUTE TPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH BBHICKA3BIBAHUS W OTPUIIAHUS
BBICKa3bIBaHMI» OTHOCUTCS KO BCEM Kypcam, a (hOPMHPOBAHUE JIOTUYECKUX YMEHUN
pacmpenensieTcs IO BCeM rojaM oOOy4YeHHsT Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUSI.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yiabTaram
ocBoeHusi @DenepanbHOl pabouell TPOrpaMmbl, paclpefe€HHbIM 10 TojaM
oOy4deHHUs, CTPYKTYpPHPOBAHO TakKuM o0O0pa3oM, dYTOObBI KO BCEM OCHOBHBIM,
NPUHIIMIHATBHBIM BOMpPOcaM oOydaromuecs oOpallajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHNEC MATEMaTHYECKUMH TIOHATHSAMH ¥  HaBBIKAMHA  OCYIIECCTBILIOCH
MTOCJICIOBATEIBHO U MTOCTYIATEIBHO, C COOIOACHIEM IPUHIINIA MPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAIMCH B OOIIYIO CHUCTEMY MaTeMaTHYCCKHUX IPEICTaBICHUN
oOyuaromuxcsi ¢ 311P, pacumpsist u yryOnsist €€, 00pa3ys MPOUYHbIE MHOKECTBEHHBIC
cBs3u. OOmUe 1enn n3ydeHus: yaeOHoro npeaMera «MaTeMaTuka» MpeCcTaBICHBI B
denepanbHON padodeit mporpaMmMe 0CHOBHOTO O0IIEero 00pa3oBaHus.

Oco0enHocTH 0TOOpPa M alaniTALMM Y4eOHOI0 MAaTepHaJIa 10 MATEeMAaTHKe

OOyuenue yueOHOMy mpeamery «MaremaTtuka» CTPOUTCS Ha CO3IaHUU
ONTUMAJILHBIX YCIOBUMU JJI YCBOCHUS MPOTPAMMHOTO MaTepHasia 00y4JaroliuMucCs ¢
3I1P. bonblioe BHUMaHuE yrensierca oT00py yueOHOro marepuasia B COOTBETCTBUU C
OPUHLKIIOM JOCTYIIHOCTU TNPU COXpPaHEHHH OOIIero 0a30BOr0 YpOBHSA, KOTOPBIN
JIOJIKEH TI0 COJIEPYKaHHI0 U 00BbEMY OBITh aIaTUPOBAHHBIM 17151 oOydatomuxcs ¢ 3[1P
B COOTBETCTBHHM C HX 0COOBIMH 0Opa3oBarelbHbIMH TOTpeOHOCTIMHU. Cremnyer
oOnerynTh OBJajAeHUE MarepuaioM oOydaromumuca ¢ 3[IP mocpeactBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMAaTHYECKUM MTOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU
B NPUMEHEHUU 3HAHUW, HUCMHOJIb3ysd MPHEMbl aKTyalu3aluu (BU3yajbHas oIopa,
aMsITKa).

denepanbHas mporpaMMa mpeaycMaTprBaeT BHECCHHE HEKOTOPHIX N3MEHEHUH:
YMEHBIIIEHUE 00beMa TEOPETUUYECKUX CBEICHHUI, BHIHECEHUE OTIEIBHBIX TEM WU
IEJIBIX Pa3/IeNIOB B MaTEpUAIIbI 1T 0030PHOT0, 03HAKOMHUTEIFHOTO N3YYCHUS.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax



B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4daTb CIEAYIOLIME TEMBI:
«Pumckass Hymepanus», «PaBHbie ¢uryps», «umunap, xonyc, mapy», «Kyo»,
«IIpssMOyronpHBIN napaiuienenunen», «llepeMenienre no KOOPJAUHATHON TPSAMOI,
«Mopaynb uucnay, «HucnoBbele NpoMExXYyTKH»; «Macitad» (U3ydaeTcs B Kypce
«I"eorpadusy); «M300paxkeHne reoMeTpuuecKux (GUryp Ha HEJITMHOBAHHOW Oymare ¢
UCIIOJb30BAaHUEM ULUPKYJS, JIMHEHWKHW, YrOJIbHUKA, TpaHCHopTupa», «JlimnHa
OKpykHOCTHY», «lInomane kpyra», «llapamnensusie npsmsie», «llepneHauKynspHbIe
npsmMele», «OceBas W LIEHTpajbHasi CUMMETPUN» (M3y4daeTcs B Kypce I€OMETpHH);
«beckoHeuHble TEPUOAMYECKUE AECATUYHBIE apoOu. [lecsaTuuHoe mNpuOIMKEeHNE
OOBIKHOBEHHOM Jpo0OM» (M3ydaeTcs B Kypce aareopsl).

Crnegyer yMEHBIIMTh KOJMYECTBO YacOB Ha CIEAyIOIIMe TeMmbl: «PemieHue
JOrMYecKun 3amau», «JnmHa otpeska», «lllkaney, «PacnpenenurenbHbil 3aKOH
YMHOXEHUSI», «3anuch NPOU3BEJICHUS ¢ OYKBEHHBIMU MHOXUTEIAMIY, «[locTpoeHue
KOH(MUTypanuii U3 4YacTed MpsMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KIIETYATOU
oymarey, «Jlenurenu u kparable. [Ipusnaku nenumoctn», «HaubGonpmmii oOmwmii
JIEUTENIb M HauMEHblllee oOlee KpaTHoe. J[eTuMOCTh CyMMBI U TIPOU3BEIACHUS.
«IIpuBenenre apoOu K HOBOMY 3HaMeHarteno», «HaxokneHue dvactu 1EIOoro u
ejaoro mo ero yactu». «OKpyriieHHe AECSITHUYHBIX JApooeit». «Pemenue 3amau
nepebopoM BCEX BO3MOKHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKCHHIM
0 YCJIOBHMIO 3ajaun». BbICBOOOJUBIIMECS Yachl MOXKHO HCIOJb30BaTh Ha
MOBTOPEHUE (B Hayaljie ¥ KOHIIE y4eOHOTo roja), Ha U3ydyeHue HauboJjee TPYAHbIX U
3HAUYMMBIX TEM: B V KJlacce — Ha pellICeHUEe YpaBHEHUM, IPUBEIECHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHUE U JCJICHHUE NECATUUYHBIX Apo0Oeid, n3mMmepeHue yrios; B VI
KJIACCE — JIEWCTBUSA C TOJIOKUTEIBHBIMA W OTPULATEIIBHBIMU YHMCIIAMH, PEIICHUE
YpaBHEHUH, CII0)KEHHE W BBIUYMTAHHUE YHUCEJI, COJIEPKAILUX LIENIYI0 U IPOOHYIO YacTh,
Ha YMHOXEHUE U JIeJIEHUE OOBIKHOBEHHBIX JPOOCH.

Auaredpa

B 03HakOMUTENIBHOM IUIAHE PEKOMEHAYETCS H3y4aTb CIEAYIOLINE TEMBI:
«ppaunonansHeie uyncia. JlelictBuTenbHble unciay, «CpaBHEHUE NEeHCTBUTEIbHBIX
qucesn, apupMETHICCKUE JCHCTBUS C JSHCTBUTEIBHBIMU yuciIaMuy», «HaxoxxmaeHue
NpUOMMKEHHBIX 3HAYCHUM KBaJpaTHOro KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPETbEU U YETBEPTOU CTEIIEHEU PA3JIOKEHUEM HA MHOXKUTEINY, «DyHKIUA
y =Vx u ee Tpadux», «IIOrpelmHOCTs U TOYHOCTh TPHOMIKEHUD, «UeTHBIE U
HeueTHble QyHKIMU», «DyHKIusS y=x"», «DyHKIHSA y= ax’, ee rpaduK U CBOWCTBA.
I'padukn dyHkumit y= ax” + n u y=a(x-m)’, «YpaBHEHHE C ABYMS ICPEMCHHBIMH H
ero rpapuk», «['paduueckuit crmocod® pelieHUs CUCTEMBI  ypaBHEHHII»,
«M300paxkeHne 4aeHOB apu(PMETHUECKON M TeOMETPUYECKON MPOrpeccuil TouKaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCINOHEHUHMAIBbHBIM pocT. CloKHbBIE
IPOLIEHTHI.

CrenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha M3ydeHUe Tem: «Dopmysibi»,
«JlokazaTenbCTBO TOXKIECTBY, «JIMHEMHOE YpAaBHEHHUE C JBYMS HEU3BECTHBIMI,
«I"paduk TUHEWHOTO ypaBHEHUS C ABYMS NEepeMEHHBIMIY, «I paduyeckoe perieHue
JMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEHMHBIX YpaBHEHUN», « CBONCTBA KBaJAPAaTUUYHON

byHKIIANY.



BricBoOOMBIIIECST Yachl PEKOMEHAYETCS HWCIOJb30BaTh: Ui JydIleil
npopabOTKK HamboJyiee BaKHBIX TeM Kypca: «PelieHue ypaBHeHui», «PerieHue
CHUCTEeM ypaBHEHHI», « COBMECTHBIC ACHCTBHS ¢ ApoOsMuy», «lIpuMeHeHrne CBONCTB
apu(METHYECKOTO0 KBaJpaTHOTO KOpHS»;, Ha TIOBTOPEHHUE, pEIICHHE 3ajad,
nmpeoOpa3oBaHUEe BRIPAKEHUM, a TAKKe Ha 3aKpeIjieHue N3yUYeHHOr0 MaTepuaa.

I'eomeTpus

Crnenyer OCHOBHO€ BHUMAHHME YACIUTh MPAaKTUYECKON HaNpaBIECHHOCTH Kypca,
HUCKJIIOYMB U YIOPOCTUB HaWOOJEE CIOXKHBIA IS BOCHPHUSTHS TEOPETUUECKUMN
Marepuan. Ha ypokax reomeTpun HEOOXOAMMO MAaKCUMaIbHO HCIIOIh30BATh
HaIJSIIHBIE CpeAcTBa OOy4eHHs, OOJBIINE MPOBOAUTH MPAKTHUYECKHX padoT ¢
YYaInUMHCs, pemats 3aaaqu. CTpOUTh pelieHue 3a/1a4 MPpU MOCTOSITHHOM OOpaIieHIH
K HarJISITHOCTH — PUCYHKAM U YEPTEkKAM.

O3HakOMHUTENBHO JaTh TeMbl: «TeopeMbl M J0KA3aTeNbCTBO. AKCHUOMBIY,
«JlokazareabCTBO OT MNPOTUBHOIO», «CylllecTBOBaHWE W  E€IUHCTBEHHOCTH
MEPIEHINKYJISIpa K MpsiMOi», «MeToa TeoOMETpUYEeCKUX MecT», «MeTo yIBOEHHUS
Meauans», «Teopema daneca U TeopemMa 0 MPONMOPIUHUOHATIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHuKa», «l/3MeHeHHe TPUTrOHOMETPUYECKHX  (DYHKIMA  mpH
BO3pacTaHuu yriay, «Dopmynbl I8 paguyCcoB BIHMCAHHBIX W ONMCAHHBIX
OKPYXHOCTEl  NpPaBWIbHBIX  MHOTOYTOJIBHHMKOBY»,  «YpaBHEHHE  MPSMOI»,
«JIBmxenue», «CBolcTBa ABMXKEHUS», «TeopemMa O MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIINX, TEOPEMA O KBAJIPATE KACATEIbHOW.

Crnenyer yMEHBIINTHh KOJMYECTBO YacOB Ha H3y4yeHHE TeM: «CHMMMETpUYHBIC
¢urypel. OCHOBHBIE CBOMCTBAa OCEBOM CUMMETpUN», «lleHTpallbHas CUMMETpPHS»,
«ITapamnensubiii mepenocy, «lloBopor», «llpeodpazoBanne mnomodus. Ilogobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/laul HA TOCTPOCHHE C IMOMOIIBIO
UUPKYJIS W JIMHEHMKW», «JlekapTOBbl KOOpAWHATHI Ha IUIOCKOCTW», «Pemenune
TPEYroJIbLHUKOBY, «[lomobue dhurypy.

BricBoOOIMBIIIMECS Yachl HCTIOIB30BATh HA PEIIEHUE 3a7a4 ¥ TTIOBTOPCHHE.

BeposiTHOCTH M CTATHCTHKA

B cBs3m ¢ TeM, 4TO MaHHBIA KypC BBI3BIBACT HAMOOJBIINE CIOKHOCTH IS
obyuarommxcst ¢ 3[IP, cBs3aHHBIC CO CHIKCHHBIM YPOBHEM Pa3BHUTHS CJIOBECHO-
JIOTHYECKOTO MBIIJICHUS, €r0 U3yUYCHHUE JOJKHO CTPOUTHCS Ha 0a30BOM YpOBHE
JOCTYITHOM ISl Y4Y€HUKOB Matepuajie. OCHOBHOE€ BHHMMAaHHUE CIEAYET YACIUTH
paszenaM, CBA3aHHBIMHA C TOBTOPEHHEM MPOWJIEHHOTO MaTepuayia, YBEIUYUTH
KOJIMYECTBO YIPAKHEHUNW W 3aJaHUN, CBSI3AHHBIX C IMPAKTUYECKOW NEATEIBbHOCTHIO
00yJaroIMXcs.

Heobxonumo mepecMOTpeTh COJEp)KaHHE TEOPETUUECKOTO MaTrepuana |
XapaKkTep €ro M3JIOKEHHUS: TECOPETUYECKUW MaTepuaj MNPEnogHOCUTH B MPOIECCE
pellieHusl 3a7a4 W BBINOJHEHUS 3aJaHUil HAIrJISHO-TIPAKTUYECKOrO0 XapakTepa; He
TpeOOBaTh BHIBOJA M 3allOMHHAHHS CJIOKHBIX (DOPMYJ, PEIICHHS HECTaHIAPTHHIX,
TPYAOEMKUX 3aaHui. P Tem creayeT n3ydarb B 03HAKOMUTEIIBHOM ILJIAHE.

denepanbHas MporpaMMa MPEJOCTABISIET aBTOpY paboyeil mporpamMMmbl
CBOOOJTy B pacmpe/elieHIl MaTepuaia mo 4eTBepTsaM (Tpumectpam). Pactipenenenue
BPEMEHU Ha U3yY€HUE TEM B TEUCHHE YU4EOHOTO TOJa CAMOCTOSITEIbHO ONPEIETseTCS



o0Opa3oBaTeNbHON OpraHu3alueil 1 3aBUCUT OT OCOOCHHOCTEH IPyIIbl 00YJYarOIINXCS
¢ 3I1P 1 ux ocoObIx 0Opa3oBaTeIbHBIX MOTPEOHOCTEH.

IlpumepHble BuUAbI AeATeJbHOCTH oOydaromuxcsa ¢ 3IIP, o0yciaoBieHHbIe
0coObIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecnmedyuBaIOIMe
OCMBICJICHHOE  OCBOEHHMEe  COJep:KaHuM  O00pa3oBaHuUsI MO  MpeaMeTy
«MaremaTtuka»

Conepxanue BHJIOB JesaTenbHOCTH oOydaromuxcs ¢ 3[IP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMHMO IMIMPOKO HCIIOJIB3YEMBIX B
DOAOIT OO0 o0mux 411 Bcex 00yUYaroIIMXcsl BUJIOB JICITEIBHOCTH CIEAYET YCUIUTh
BU/JIBI JICATEIILHOCTH Crielu(PUIHBIC IS JAaHHON KaTErOpuu JIeTei, 00eCIeunBarome
OCMBICIICHHOE OCBOCHHE COJIepKaHUsg oOpa3oBaHUs [0 TMPEIMETY: YCUJICHHE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTHBU3AIMEd CEHCOPHBIX CHCTEM;
Yyepe/oBaHUE BHUJOB JEATEIBHOCTH, 3aJCUCTBYIONIUX Pa3JIMUYHbICE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHuaja ¢ OMOpPOil Ha alTOPUTM; «IIOIIArOBOCTh» B U3YUYECHUU
Marepuana; HWCIOJIb30BaHUE JOMOJIHUTEIBHOM BU3YaJbHOM OMOpPHI  (CXEMBI,
a0JIOHbl, OMOpPHBIE TAOJIMIIBI); PEYEBOM OTYET O TMpOIEeccCe M pPe3yJsibTare
NEATEIbHOCTH;, BBITIOJTHEHUE CIEIUANIBHBIX 3aJaHui, 00€CIICUUBAIOIINX KOPPEKIIUIO
peryJdiuu  y4eOHO-MI03HABATEILHOM JEATEIbHOCTY M KOHTPOJb COOCTBEHHOTO
pe3yJibTaTa.

denepanbHas TeMaTUUYECKass M TEPMUHOJOTHYECKas JIGKCUKAa COOTBETCTBYET
®AOIT O0O0.

Jns oOyuaromuxcst ¢ 3I[IP cymecTBeHHBIM SBISIOTCS NMPUEMBI PabOTHI C
JEKCUYECKUM MaTepuajioM 1o mpeaMery. IlpoBoauTcs crnernuaibHas paboTa o
BBCICHUIO B aKTHBHBIN CJIOBaph OOYYaIOIMMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaembie TEepMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTesbHa
BU3yaJIbHAsl TIOJAICPKKA, AITOPUTMBI PA0OTHI C OMPEICTICHUEM, OTIOPHBIE CXEMBI IS
aKTyalli3aliid TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MareMaTUKa» B y4eOHOM IJIaHe

B cootBercTBUM ¢ ®DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOro 001Iero oOpa3oBaHus y4yeOHBIM mnpeaMer «MareMaTuka
BXOJUT B NpPEIMETHYI0 o0nactb «MaremaTuka M HHPOPMATHKA» U SBISETCA
o0s13aTeNbHBIM 11 u3ydeHus. B 5-9 kmaccax yueOHBIM mpenmeT «MaTemaTuka
TPaJAMIIMOHHO M3Y4YaeTcs B paMKax CIEQYIOIIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Martematuka», B 7-9 kjaccax — KypcoB «Aunrebpa» (BKIIIOYas 3JI€MEHTHI
CTaTUCTUKU W Teopuu BeposTHocTeil) u «['eomerpusi». Hactosimieit mporpammoit
BBOJMTCS CAMOCTOSITENIbHBIN yueOHbIN Kypc « BeposITHOCTh M CTaTUCTHKAY.

OO1ee yncno 4acoB, peKOMEHOBAHHBIX [Tl U3y4eHUsl MaTeMaTHKH (06a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBanusi, — 952 vaca: B 5 kiacce — 170
yacoB (5 yacoB B Hefento), B 6 kinacce — 170 vacoB (5 yacoB B HeZENI0), B 7 Kiacce —
204 yaca (6 yacoB B HeJento), B 8 kiacce — 204 yaca (6 yacoB B HeZleN0), B 9 Kiacce
— 204 yaca (6 yacoB B HEJIEJIO).



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

N3ydyenne MareMaTMKU Ha YpPOBHE OCHOBHOTO 00mIero o0Opa3oBaHMUs
HaMpaBIIEHO Ha JoCTkKeHue oOyyaromumucs ¢ 3[1P nMuHOCTHBIX, MeTanpeIMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOEHUS yU€OHOT0O IIpeaMeTa.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHUS IPOrpaMMbl IO  MaTEMaTUKe
XapaKTEePU3YIOTCS:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpPECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON MAaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MAaTEMaTUYECKOM IIKOJIbI, K MCIOJB30BAHUIO 3TUX JIOCTUKEHUN B JIPYTUX HAyKaX U
MPUKIAAHBIX cepax;

rPaKAaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alliu €ro
paB, MPEACTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYp, SIBJICHUH, TMpOIEAyp TPakIaHCKOTO oOIiecTBa (HampuMmep, BHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJCHUIO OSTUYECKHMX MPOOJEM, CBS3aHHBIX C
IIPAKTUYECKUM I[PUMEHEHUEM JIOCTMI)KCHUM HayKH, OCO3HAaHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX IIPUHIIUIIOB B ACATEIBHOCTH YUYEHOIO;

TPYAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE B PEIICHUHA TMPAKTHYECKUX 33134
MAaTe€MaTUYECKOW HANpPaBICHHOCTH, OCO3HAHUEM BAXHOCTH MaTeMaTH4E€CKOTO
oOpa3oBaHus Ha MPOTHKEHUM BCEW >KU3HU ISl YCIELIHOW MpodeccuoHanbHOU
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAUBUIYATHHON TPACKTOPUM OOpa30BaHMs M >KU3HECHHBIX TUIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

3CTEeTHYEeCKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K  DMOIIMOHAIILHOMY H  JCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajlady, pEIICHUH, pPaCCyX JICHHMH, YMEHHIO BHJIETbH
MareMaTU4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTU HAYYHOI'0 NO3HAHUSA:

OpPUEHTALlMEd B JCATECIIBHOCTM HAa COBPEMEHHYK) CHUCTEMY HAay4HBIX
MpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI YEJIOBEKa, MPUPOIBI U
oOlecTBa, MNOHUMAHUEM MaTeMAaTUYECKOM HAayKu Kak c@epbl YeloBeUYeCKOn
JNEATEIbHOCTH, JTANOB €€ Pa3BUTHUA W 3HAYMMOCTU JJIsl PAa3BUTUS LMBUJIU3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKW W MaTEMATHYE€CKOW KYJIBTYpPOH KakK CpPEICTBOM
MO3HAHUS MHUpPA, OBJIAJCHUEM MPOCTEUIIMMH HaBBIKAMHM HCCIEH0BATEIbCKOU
NEATEIbHOCTH;

¢usnuyeckoe BocnuTaHue, GOopMHpPOBAHUE KYJBTYPbl 310POBbS H
3MOIMOHAJIBLHOIO 0JIATrONOJTyYHs:

TOTOBHOCTBIO TMPHUMEHATh MATEMAaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
30pOBBS,  BEIEHUS  3I0pOBOro  oOpa3a  KU3HM  (3I0pOBOE  MUTAHUE,
cOQTaHCHPOBAaHHBIN PEXKUM 3aHATHH ©  OTABIXAa, peryiaspHas (dundeckas



aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HABBIKA peIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKoro K€ MpaBa APYroro 4ejJoBeKa;

IKOJIOTMYeCKOe BOCTIMTAHHE !

OpUEHTAllMEN HA MPUMEHEHHE MAaTEMaTUUYECKUX 3HAHUU JJIs pelIeHUsl 3a1a4 B
00JIaCTU COXPAHHOCTU OKPYKAIOIIEH Cpeibl, IUIAHUPOBAHUSA ITOCTYNKOB U OLEHKU UX
BO3MOXHBIX TIOCJEJICTBUN JJIsi OKpYXKAIOLIEH cpenpl, OCO3HAHUEM I100aIbHOIO
XapakTepa SKOJIOTHYECKUX MPOOJIEM U MyTEH UX PELICHUS;

ajanTauMsa K M3MEHSIOUIMMCH YCJIOBMSAM COLMAJIbHOW W NPHUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCJIOBHSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO ACSTeNbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCS Y IPYTHX JIONEH, TPHOOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIC
3HaHWSA, HABBIKM M KOMITIETEHIIUHU U3 OIBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIE
(GopmynupoBarh HJEH, MOHATHUS, TUIOTE3bl 00 00BbEKTaX U SABJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IJITAaHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYKD  CUTYalMIO,  BOCIPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TpPEOYIOLUI KOHTPMEp, KOPPEKTUPOBATH
OpPUHMMAaeMble pElIeHUs U JEeHCTBUS, (OpMYIHpOBaThb U OLCHUBATh PHUCKU U
MOCJENCTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynprare ocBOEHHS MPOTpaMMBI MO MareMaTHKE Ha YpPOBHE OCHOBHOTO
oOmero obOpazoBanusi y oOyyatomerocs ¢ 3IIP  Oynyr cdopmupoBansl
METamnpeMETHBIE PE3YIbTaThl, XapaKTEPU3YIOIIHUECs OBJIAJCHUEM YHHBEPCaTbHBIMU

IMO3HABATCILHBIMH JICUCTBUSIMU, YHUBEPCAIBHBIMU KOMMYHHUKATUBHBIMH
JIEUCTBUSMU U YHUBEPCAIBHBIMU PETYIISITUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAIbHBIMHA Y4eOHbIMU NMOo3HABaTEJbHBIMH
JIeiCTBUSIMM

yCTaHABJIMBATh  MPUYUHHO-CIEJCTBEHHbIE CBA3M B  XOJE  YCBOCHHS
MaTEMaTUYECKOr0 MaTepHuaa;

BBISIBIIATH JC(UIIUT JTaHHBIX, HEOOXOJIMMBIX JUIsI PEIICHHs] TOCTaBICHHOM
3a/1auu;

C TIOMOIIBIO yUYWUTENS BBIOMpATh CHOCOO pelieHUS MaTEeMaTHYSCKOW 3amavu
(cpaBHUBATh BO3MOKHBIC BAPUAHTHI PEIICHMUS);

NPUMEHATh M TPeoOpa3oBBIBATH 3HAKM W CHUMBOJBI B XOJAC PCIICHHS
MaTEeMaTHYECKHX 3a]1a4;

yCTaHaBJIMBATh HCKOMOE M JITAHHOE TIPH PEIICHUN MaTEMaTHICCKOH 3a1a4H;

MOHUMAaTh M WHTEPHPETHPOBATH WMH(POPMAIMIO PA3IMYHBIX BUIOB U (HOPM
MIPEICTABJICHHS;

WJUTIOCTPUPOBATH PeliaeMble 3a1a4 TpadUIEeCKUMH CXEMaMU;

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

MOHUMATh U UCIIOJIb30BAaTh MaTEMAaTUYECKHUE CPEJICTBA HATTISITHOCTH (Tpadukwy,
IuarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Ui WUIOCTpPAIlid, WHTEPIpETaIiH,
apryMeHTaIuH.



OBiajeHue  yYHUBEPCAJIbHBIMH  yY4e€OHbIMH  KOMMYHUKATHBHBIMH
NEeNCTBUAMM:

OpraHU30BbIBaTh y4eOHOE COTPYJAHHYECTBO M COBMECTHYIO NEATEIbHOCTH C
YUUTENIEM U CBEPCTHUKAMHU B MPOIECCE PEIICHUS 3a/1a4;

B3aMMOJICUCTBOBATh U HAXOJIUTh 00IIIHE CIOCOOBI pabOThI; paboTaTh B TPYIIIIE:
HaXOJuTh OOIlee pelleHHe U paspeniarb KOHGIMKTHI Ha OCHOBE COTJIACOBAHUS
no3uiMié ¥ yd4€Ta  HMHTEpPECOB;  CiyliaTh  mapTHépa;  GOpMYIHpPOBATH,
apTyMEHTHUPOBATh M OTCTAUBATh CBOE MHEHUC;

MPOTHO3UPOBATh BO3HWKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUYCK
3peHUs W pa3pemarh KOH(JIMKTHI Ha OCHOBE y4é€Ta WHTEPECOB W TO3HIIMHA BCEX
YYaCTHUKOB;

apTyMEHTUPOBATh CBOIO TO3UIMIO W KOOPAWHUPOBATH €€ C TO3WUIUSIMHU
mapTHEPOB B COTPYAHUUYECTBE TPH BBIPAOOTKE OOIIEro pEmeHus B COBMECTHOM
NEeSITeTbHOCTH;

BBITIOJIHATh CBOIO YacTh PalOThI, JOCTUTaTh KAaYECTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMHU YI€HAMU KOMaH/IbI;

OILICHMBATh Kau€CTBO CBOETO BKJIaJa B OOIIUIN TTPOTYKT.

OByaieHue YHMBEPCAJIbLHBIMH Y4€OHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CTaBUThH LI€NM, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI JUISI PEIICHUS YYCOHBIX
MaTEeMaTUYECKUX TPoOIIeM;

IJIAHUPOBATh M OCYIIECTBIATH JACATEIBHOCTh, HAMPABICHHYIO Ha PEIICHHUE
3a/1a4 UCCJIEIOBATEIILCKOTO XapaKTepa.

bopMyIMpOBaTh W YACPKUBATh YyUEOHYIO 3adady, COCTAaBJIATh IUIAH H
MOCJeI0BaTEIbHOCTD JICHCTBUT;

OCYIIECTBJIATH KOHTPOJIb TI0 00pa3Ily U BHOCUTh HEOOXOAMMBbIC KOPPEKTUBHI;

KOHTPOJMPOBATh MpOIECC U  pe3yslbTaT yduyeOHOW  MaTeMaTHUYeCKOM
NeSITeTbHOCTH;

aJICKBaTHO OIIEHWBATh MPABWIBHOCTh WM ONIMOOYHOCTH BBITIOJHEHUS
yueOHOM 3amauu, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOKHOCTHU €¢
pelIeHUS;

CIMYaTh CIOCO0 JNEWCTBHUS M €ro Pe3yJbTaT C 33aJaHHBIM JTAJOHOM C IIEJBIO
0OHapyXEHUsI OTKJIOHCHUH M OTIIMYMN OT ATaJOHA.

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

MOHUMATh MPUYUHBI, IO KOTOPBIM HE OBLT JOCTUTHYT TPEOYEeMBIN pe3yibTaT
NESATETBHOCTH, OMPEICIATh TO3UTUBHBIC M3MEHEHWS W HaINpaBJICHHS, TPEOYIOIINe
nanbHeie padoTsl,

PETyIUPOBaTh CIIOCO0 BBIPAXKCHUS IMOIIHA.

[IpenmeTHBIE  pe3yJabTaThl  OCBOCHHS  INMPOTrpaMMbl IO  MaTeMaTHKE
MIPENCTABIICHBI IO ToAaM OOY4YeHHUs B paMKax OTIEIbHBIX y4eOHBIX KypcoB: B 5—6
KJlaccax — Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «Anredpay, «['eomerpus»,
«BeposATHOCTD U CTAaTUCTHKAY.



PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKAY. 5-6
KJIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHs] MaTEMATUKE B 5—6 Kilaccax sIBISIOTCS:

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

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOyJarommxcs C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

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

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

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas U TeOMETpUYeCcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKO, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroi, a B
TECHOM KOHTAaKT€ W B3aUMOJIECHCTBUHM. TaKkKe B Kypce€ MPOUCXOIHUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTATUCTUKHU.

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

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano u3ydenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATan B OCBOCHHMM APOOEH, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU
UAesIMHU, MOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO AECATUUYHBIX IPOOEH, YTo 11e1eco00pa3Ho
C TOYKU 3pPEHUs JIOTUKU W3JI0KEHHS] YMCIOBOW JMHUM, KOTAa MpaBuiia JACUCTBUH C
JIECATUUYHBIMH APOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJITOPUTMAMHU
BBIMOJIHEHUS AEMCTBUI C OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JIE€CATUYHBIMU
ApOOSIMH PacHIMPUT BO3MOXKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3allMCH NIPU W3YUYEHUU JPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHECEH BTOpPOW JTam B M3YYCHHH JpoOeH, rie
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS U MpeoOpa3oBaHUs IpoOeil,
OCBOCHHME  HOBBIX  BBIYUCIMTENbHBIX  QJITOPUTMOB, OTTAYMBAHUE TEXHUKHU
BBIYMCIICHU, B TOM YKCJI€ 3HAUEHUI BBIPAXKEHU, COAEPKAIUX U OOBIKHOBEHHbIE, U



JeCSITUUHBIE ApOOH, YCTaHOBJICHHE CBS3EH MEXIy HUMH, PacCCMOTPEHHUE MPHUEMOB
pelieHus 3a1a4d Ha qpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C ITOHITHEM
IIPOLICHTA.

OCO0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)K€ MOTYT PacCMaTpUBaTbCi B HECKOJIBKO JTanoB. B 6 kiacce B
HaqyaJle U3y4eHHsI TeMbl «lloJ0KHUTENBHbIE U OTPULIATENIBHBIE YMCIIA» BBIAEIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCJIAaMUA W JIEUCTBUSMM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMA YHCIAMH
IIPOMCXOJUT HA OCHOBE COAEPKATEIBHOI0 MOAXO0AA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYaIIUXCS NPAKTHYECKH CO BCEMH OCHOBHBIMU IOHATHUSAMH
TEMbI, B TOM YHUCJE€ M C MpPaBUJIAMU 3HAKOB IPH BBIIOJIHEHHH ApU(PMETHUECKUX
neictBuid. M3ydeHue palMOHAIbHBIX YHUCEI HA 3TOM HE 3aKOHYMTCS, a Oyjaer
MIPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIMM IPOXO0JIOM BCEX
OPUHLMIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3JielieHHe TPYyAHOCTEH obierdaer
BOCIPUSATUE MaTepHalla, a paclpeiesieHHe BO BPEMEHU CHOCOOCTBYET IMPOYHOCTH
IpUOOpPETAEMBbIX HABBIKOB.

[Tpu oOyueHUM pELIEHUI0 TEKCTOBBIX 3a/ady B 5—O6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KiaccaxX, pacCMaTpUBAIOTCS 3aa4M CIIECTYHOLIUX
BUJOB: 3a/Jayd Ha JBWKEHHE, HA YacTd, Ha I[OKyNKd, Ha paboTy WU
ITPOU3BOJIUTEIIBHOCTh, Ha NPOLEHTHI, Ha OTHOLIEHUS M mnpomnopuuu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C NpUEMAMM pElIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MHGOpMAILMEN, IpencTaBlieHHO B (opme TadJuIl
WJIY JUArpamM.

B paGoueli nmporpamMmme mpeaycMOTpeHO (OpMHUpPOBaHUE MPOMNEAECBTUUECCKUX
anreOpanyeckux NpeacTaBlIeHUd. bykBa Kak CHMBOJI HEKOTOPOTO 4YHuCia B
3aBUCHUMOCTH OT MAaTE€MaTHYE€CKOIO KOHTEKCTA BBOJAUTCA IMOCTENEHHO. bykBeHHas
CHUMBOJIMKA LIIMPOKO HMCTIONB3YETCs MPEKIE BCETrO JAJISl 3allMCH OOIIMX YTBEPXKIECHUMN
U MpeasioKeHul, Gopmyi1, B YaCTHOCTH JUIsl BBIYMCIECHUS] TE€OMETPUUECKHUX BEJINYMH,
B KQUE€CTBE «3aMECTUTEII» YUCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HamnpaBlieHHass Ha  pa3BUTHE OOpa3HOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOI'O
BOOOpa)KEHUsS, H300pa3UTEIbHBIX YMEHHI. OTO BaXHBIH 3Tall B HU3YYEHUU
F€OMETPUHU, KOTOPBIM OCYLIECTBISIETCS HAa HAISAHO-IIPAKTUYECKOM  YPOBHE,
ONMMpaeTcsd Ha HarsIAHO-00pa3HOe MbIIUIeHHe oOydJaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKOW JEATEIIBHOCTH, OIBITY, 3KCIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaroiuecss 3HAKOMSTCS C T€OMETPUYECKUMH (GUTrypaMyd Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(MUTYpalUSIMH, ydarcid H300pakaTb UX Ha
HEJIMHOBAaHHOW M KJieT4aTol Oymare, pacCMaTpUBarOT MX IMpocTellne cBoiicTBa. B
MpoLEecce U3yYeHUsl HarJsAHONW TeOMEeTpUr 3HaHUs, NOJyYyeHHbIe 00yJaloIUMHUCS B
HavyaJIbHOU LIKOJIE, CUCTEMATU3UPYIOTCS " pacIIMpPSIOTCS.



MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo y4yeOHOMY IUIaHy B 5—6 Kjaccax H3y4yaeTcss WHTErPUPOBAHHBIN
npenMer «MaTtemaThkay, KOTOPBIA BKIIOYAeT apU(PpMETHUECKUd MaTepuanl u
HArJIHYI0O TEOMETPHUIO, a TaKXKe NPONEACBTUUECKUE CBEICHUS U3 airedpsl,
AJIEMEHTHI JIOTUKH U Hayaja OMUCaTEeIbHON CTATUCTUKH.

VY4eOHbIil I1aH Ha U3y4YeHHE MaTEMAaTHKU B 5—06 Kjlaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEYEHHE Ka)KJ0ro roja o0yuyeHus, Bcero He meHee 340
y4eOHBIX YacCOB.

COJEP)XAHUE YUYEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYYEHUST)

S KJIACC

HarypajbHble 4nciia 1 HYJIb

Hatypansnoe uwucno. Psg nHarypanbnbix uucen. Yucno 0. UzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YUCIOBON) IPSIMOMA.

[lozunnonHas cucrema cyucieHus. *PuMckas Hymepaluss Kak MOpuUMep
HETO3HIHOHHON CHCTEMBI CUMCICHUA* . JleCSTHYHAS CHCTEMA CUHCIICHUSL.

CpaBHEHME HATYpPAIIbHBIX YHCEJ, CPABHCHUE HATYPaJbHBIX YHCEN C HYJEM.
Cnioco0bl cpaBHeHUs1. OKpyTII€HNE HATyPATbHbBIX YUCEN.

Ciio)keHue HaTypajbHBIX YMCEI; CBOMCTBO HYJS NPHU CJIOKEHUU. Brruntanue
Kak JeHCTBHE, OOpaTHOE CIOKEHUIO. YMHOKEHHE HATypajbHBIX UHCEJ; CBOWMCTBA
HYJISl U €IMHULIBI TIPU YMHOXKEHUU. JleneHue kak JeicTBue, 00OpaTHOE YMHOXKEHUIO.
KomrionenTsl  nmeiicTBuUM, CBs3b  Mexay  Humu. [IpoBepka  pesyibrara
apudmMmeTHyecKkoro JaedcTBus. llepemecTUTeNlbHOE U COYETaTENIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXEHHUS, *pacrlpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOKEHUS ™.

Hcnonb3oBanue OykB 111 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3alHCH
CBOMCTB apu(METUUYECKUX JACHUCTBUM.

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

CreneHb C HaTypajgbHBIM TIOKA3aTelieM. 3alkCh YHUCIA B BHUAE CYMMBI
pPa3psAIHBIX CIAraeMbiX.

UucnoBoe BbIpakeHHE. DBplunciaeHne 3HAYEHUW YHUCIOBBIX BBIPAKCHUM;
MOPANOK  BBINOJHEHUA  JeucTBUM.  Mcmonb30BaHME€  NpU  BBIYKMCIIEHUSX
MEePEMECTUTEIILHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUSI,
*pacnpeneuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienre o JOpobm Kak cmocobe 3almMch  YacTH  BEIUYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE U HenpaBuiIbHbIE ApoOu. CMmernaHHas IpoOb;
MPEICTABIICHUE CMEIIAHHON NpoOW B BHUJE HEMPABWIBHOW APOOW U BBIJACICHUE

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



[eJIOM YacTH 4Yuciia U3 HempaBHIbHOW apoOu. M3oOpaxeHue npoOelt Toukamu Ha
qucaoBoi npsmMoit. OcHoBHOE cBOMCTBO Apoou. *Cokparienue npooeit. [IpueneHue
IpoOu K HOBOMY 3HameHaTento*. CpaBHeHUE ApOOeii.

CrnoxxeHre U BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
obpatHble 1podu. *HaxokaeHue 4acTu 11e710T0 U IeJI0T0 0 €ro 4acTu™.

Hecatnunas 3anuch apoOei. IlpeacraBieHune necATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOU. M300paxkeHne MeCATHYHBIX Apo0el TOUKaMH Ha YHUCJIOBOM MPSIMOIA.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmeTrnueckue JAEUCTBUA C JCCATHUUYHBIMH JApoOsMu. *OKpyrieHue
JECATUYHBIX APOOEiT™.

Pemenne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3aday  apudMeTHdyeckuM crmocoOoMm. *Permienue
JOTUYECKHUX 3adad. Pemienuwe 3amay mepedOpoM BCEX BO3MOXKHBIX BapHUaHTOB™.
Hcnionp3oBanue mpy pelieHuu 3aad TaOIuI] U CXEM.

Pemienne 3amay, cojaepiKalllUX 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI:
CKOpOCTb, BpEMSI, PACCTOSIHHE; 1IE€HA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHNUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBs3b MEXKIYy €IUHUIIAMU
U3MEPEHUS KaXX10W BEJIMUHHBI.

Pemenne oCHOBHBIX 3aj1a4 Ha pOOH.

[IpencraBienne TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AHATPAMM.

Harasinnas reomerpust

Harnsiguele npenctaBiaeHus o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMas,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYI'OJIbBHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTpBIW, TYNION U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AUMHUIBI JUIMHBL. J[JIMHA JOMaHOH, mepuMeTp
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTpOeHKE YII0B C MOMOUIBIO0 TPAHCHIOPTHUPA.

Harnsinuele mnpencrtaBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK;
PsIMOYTOJILHUK, KBAJIpaT; TPEYTrOJIbHUK, *0 paBeHCTBE Puryp™.

N3o6paxkenne ¢uryp, B ToOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KOH(MUTypanuii U3 4YacTed MpsIMOM, OKPY>KHOCTH HA HEJIMHOBAHHOW W KJIETYATOU
O6ymare*. Mcrnonp30BaHKe CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBApaTa.

[Inomaas NOpPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
NPsIMOYTOJILHUKOB, B TOM 4Yucie (uryp, m300pakEHHBIX Ha KJeT4yaTol Oymare.
Enuaunier usmepenus mioniaau.

*Harnsaaeie mpeACcTaBiIeHUs O TPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBIN
rapasuJielIeIuIe]n, KyO, MHOT'OTPaHHUKH. N3obpaxxenue MPOCTENIINX
MHOTOrpaHHUKOB. Pa3BépTku kybOa wu mnapawienenunena. CozmaHue Mojelen
MHOTOI'PaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U JIp.)™.

*O0BEM MPSMOYTOJBHOrO mMapajuienenunena, kyda. EIuHUIBI u3MepeHus
o0BEMa™.

6 KJIACC

HarypaabHblie yucia
Apudmernueckre JEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.



YucnoBble BhIpaXEHHS, MOPSIIOK JCHCTBUI, HCIIONIb30BaHnEe CKOOOK. Mcnonb3oBanue
IIPU BBIYHUCICHUSAX IEPEMECTUTEIBHOIO M COYETATEIIBHOTO CBOMCTB CJOKEHHUS U
YMHOXKEHHUSI,  *paclpelieIMTeIbHOr0  CBOMCTBA  yMHOXeHUA.*  OkpyryeHue
HATypaJIbHBIX YUCET.

Jlenutenu u KpaTHbIe YKclia; *HAUOOJIBIINI OOUIUI JAeNUTENh U HauMEHbIIEe
oO1ee kpaTHoe. [lenrMMocTbh CyMMBI M pou3BeieHUs ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHas1 ApOOb, OCHOBHOE CBOWMCTBO JpOOM, COKpalleHue Apooeil.
CpaBHenue u ymopsagounBaHue npoOeil. Pemenne 3amay Ha HaxOXKIACHHE YacTU OT
[EJIOr0 M LeJoro mo ero d4actu. [IpoOHoe uMcino Kak pe3ynbTaT JeJCHHS.
[IpencraBnenne necATUIHOW ApOOM B BHJE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
MpecTaBiICHUsT OOBIKHOBEHHOW NpoOM B BUJE JAecATUYHOU. JlecsaTuuHbie apodu u
MeTpUYecKas cucrema mep. ApudmeTrnueckue ACHCTBUS U YKCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMH JIPOOSMHU.

OtHouienue. JleneHne B JaHHOM OTHONIIEHHMU. *Macmrad*, Mnpornopuus.
IIpuMeHeHre TpONOPLU PY PEILIEHUH 3a/1a4.

[TonsiTne poueHTa. BerauciieHne npoueHTa OT BEJIUYUHBI U BEJIMYUHBI 110 €€
OpOLEHTY. BrlpaxkeHne NpPOLEHTOB AECATHUUHBIMM ApodOsimu. Permenue 3amau Ha
IPOLIEHTHI. BrlpaXkeHne OTHOIEHUS BEJIUYMH B IIPOLEHTAX.

ITos10:kMTENBHBIEC H OTPULATEIbHbBIC YHCJIA

[lonmoxxutenpHble W OTpUIAaTeNbHble yHcna. Llenplie uncna. *Monyne uwucia,
reOMETpUYEeCKas MHTeprnperauus Moayas uucia™. HWM3o0paxeHue dyucen Ha
KOOPJMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKH ™.

CpaBHeHue umcesl. ApuUPMETHUYECKHE JIEUCTBHUS C TIOJOXXHUTEIbHBIMU H
OTPULIATETLHBIMHU YHCIAMU.

[IpsiMmoyroJibHasi cucTeMa KOOpAWMHAT Ha IilockocTH. KoopauHAaThl TOYKM Ha
IUIOCKOCTH, abcuucca u opauHaTa. [loctpoeHue Touek u puryp Ha KOOpAUHATHOM
IUIOCKOCTH.

BykBeHHBIE BbIpasKeHUsI

[Tpumenenue OyKB JJisl 3aITUCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBUA. *BykBeHHBIE BBIPAKEHUS W YHUCIOBBIC
HOJICTAHOBKHU.* ByKBEHHbIE pPaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyiibl; GopMyIbI IEPUMETPA U TUIONIAN MPSAMOYTOJIbHUKA, KBaJparTa, *00béma
napajieienuneaa u kyoa*.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3adady  apuMETHYECKUM crnocoboM. *Pemenue
JOTUYEeCKUX 3ajad. Pemienue 3aaau nepedOpoM BCceX BO3MOKHBIX BAPUAHTOB.™

Pemenne 3amau, coaepxaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTENBHOCTb,
BpeMsi, 00bEM paboThl. EauHMIBI M3MepeHHs: MacChl, CTOUMOCTH; PaCCTOSIHUS,
BpPEMEHU, CKOPOCTU. CBA3b MEXKY €IMHULIAMH U3MEPEHUS KaXK 0 BEIIMUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPLIMOHATIBHOCTHIO BEJINYMH,
MPOLIEHTAaMU; pPEIIeHHE OCHOBHBIX 3aJ1a4 Ha APOOU U MPOLEHTHI.

*OueHKa U MPUKKUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocranieHue OyKBEHHBIX BBIPAXEHHI 10 YCIOBHIO 3a1a4n™.



[IpencraBieHne AaHHBIX C TMOMOLIbI0 Tabnuu U auarpamm. CronOuaTbie
JUarpaMMBbl: YTEHUE U IOCTPOCHUE. UTEHHE KPYTOBBIX IHArpamM.

Harasignas reomerpus

Harnsgnele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, HpsMas,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYI'OJIbHHK, YETBIPEXYTOJBHUK, TPEYTOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacnoyioKeHHWE JABYX HPSIMbIX Ha IJIOCKOCTH, HapajlieibHbIe
NpsIMble, MEPIEHIUKYISpPHbIE MpsMble™. M3MepeHue pacCTOSHUNA: MEXIY ABYMs
TOYKaMH, OT TOUKH JI0 MPSIMOiL; JJIMHA MapIIpyTa Ha KBaJpaTHOW CETKeE.

WN3mepeHne W TNOCTPOEHHE YIJOB C MOMOIIBIK TpaHCHOpTHpa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSAMOYTOJIbHBIN, TYIIOYT OJIbHBIM;
paBHOOCPEHHBIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJBbHUKOB. [IpAMOYroNbHUK, KBaJapaT: UCIOJIb30BAHHE CBOWCTB CTOPOH,
yIioB, nauaroHaneil. *M3o0pakeHune reoMeTpuueckux QUryp Ha HEJIMHOBAHHOU
Oymare ¢ WCIIOJIb30BAHUEM LUPKYJs, JIMHEHKH, YroJIbHHWKA, TpaHCIOpTUpa™.
[TocTpoenus Ha kieT4aTol Oymare.

[lepumerp MHoroyronbHuka. [loHsiTHe momwaan QUIypel;  €IUHUIIBI
u3Mepenus miomanu. pubmkénnoe nuaMepenue miomanu Guryp, B TOM 4Ucie Ha
KBajgpaTHON ceTke.* IlpuOmmk€HHOE H3MEpEHHE UIMHBI OKPYKHOCTH, IUIOLIAIN
Kpyra®*.

*CuMMeTpusi: LeHTpajbHasA, OCeBas M 3epKalibHas cumMmerpuu. lloctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsagnele MIPEICTABIICHUS 0 MPOCTPAHCTBEHHBIX durypax:
napawienenunen, KyO, mOpu3Ma, NUpaMHAa, KOHYC, MWIMHIAp, Map W cdepa.
N300paxxeHne npocTpaHCTBEHHbIX (Quryp. Ilpumepsl pazBEPTOK MHOTrOrpaHHUKOB,
uuauHApa U koHyca. CozmaHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (U3 Oymaru,
IPOBOJIOKH, TUIACTUJIMHA U JIP.).

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

IIJTAHUPYEMBIE TTIPEIMETHBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyeOHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IITKOJIBI
TOJDKHO 00eCTeurBaTh JOCTHXKEHHUE CISAYIONIUX TPEIMETHBIX 00pa30BaTeIIbHBIX
pEe3yJIbTATOB:

5 KUIIACC

Yucua ¥ BbIYMCICHUSA

OpueHTupOoBaTbCI B TNOHATHAX M ONEpPUpPOBaTH Ha 0a30BOM YpOBHE
TEPMHHAMHU, CBSI3aHHBIMH C HATYpPaJbHBIMH YHUCJIaMH, OOBIKHOBEHHBIMH U
JECITUUYHBIMH JPOOSIMH.

CpaBHHMBaTh M yHOpSAOYMBATH HATypAJIbHBIE YHWCIA, CpPAaBHUBATh B
NPOCTEUIINX CITy4asiX OOBIKHOBEHHBIE APOOH, IECITUYHBIE IPOOH.

CoOoTHOCUTh  TOYKY Ha  KOOpAMHATHOM  (YMCIOBOM)  mpsMOM  C



COOTBETCTBYIOIIMM €W YHCIOM M H300pakaTh HATYpaJIbHBIE YHCIIA TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.

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

BoINoONHATE NpOBEPKY, NPUKUAKY pPe3yIbTaTa BEIYUCICHUN.

OKpyrasTh HATypaJbHbIC YKCTIA.

Penienne TeKCTOBBIX 3a7a4

Pemarp TekcTOBBIE 3alauM apU(PMETHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpTraHW30BaHHOTO KOHEYHOTO TMepedopa BCeX BO3MOXKHBIX BapHaHTOB (TIpu
HEOOXOJIMMOCTH C HAPaBJISIONIEH MOMOIIIBIO).

Pemarte 3amaun, cojaepXkamiye 3aBHCHUMOCTH, CBS3BIBAIONINE BEITHYMHBIL:
CKOPOCTb, BpEeMsI, PaCCTOSIHHE; I[eHa, KOJIMYECTBO, CTOUMOCTH (TIpH HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOJIUIIbI, 0003HAYCHUS MIPU PEIICHUU
3ajay.

[Tonb30BaThCsi OCHOBHBIMH €IUHUIIAMH W3MEPEHUS: IICHbI, MACChl; PACCTOSHUS,
BPEMEHH, CKOPOCTH; BBIpaKaThb OJHM €IUHUIIBI BEJIMYMHBI 4Yepe3 Jpyrue (mpu
HEO0OXOIMMOCTH C OTIOPOM HA CIIPABOYHYIO HMH(POPMAIIHIO).

W3Bnekats uHMOpMaIuio, MPEACTABICHHYIO B Tabnuile, Ha CTOIO04YaTOMN
IuarpaMMe, HHTEpPIPETUPOBATH MPE/ICTABICHHBIE JaHHBIC, HCIOJb30BaTh JaHHBIC
P PEIISHUH 3a]1a4.

Harasignasi reomerpust

[Tob30BaTHCS TEOMETPUUYCCKUMH TOHATHSAMH: TOYKA, MpsAMas, OTPE3OK, Jyd,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaMTh TpPUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIIHX (Gopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3YalbHOW OTMOpeE,
CBS3aHHYIO C yTJlaMU: BEPIIKMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJ, BEpIIMHA,
CTOpPOHA, IMaroHallb; C OKPY>KHOCTBIO: pajuyc, TUaMeTp, LEHTP.

N300pakath W3y4YeHHBIE TeoMeTpuueckre (Urypsl Ha HEIWHOBAHHON W
KJIeT4aTol Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEWKH (MIOCTIE COBMECTHOTO aHAIIN3a).

HaxonuTh MIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JUHEHKH, CTPOUTH OTPE3KU 3aJaHHOW [IJIMHBI, CTPOUTH OKPY>KHOCTH 3aJIaHHOTO
paauyca.

Hcronp30BaTh CBOWCTBA CTOPOH W YIJIOB MPSMOYTOJIbHHKA, KBaapaTa I WX
MIOCTPOCHUS, BEIYUCIICHUS TIIOMIAIN U TICPUMETpa.

BeraucisaTe mepuMeTp W IUIONIAAbR KBajapaTa, MNPSAMOYTOJIbHHWKA, (UTYP,
COCTABJICHHBIX W3 TPSAMOYTOJBHUKOB, B TOM 4YHCIIC (GUTYp, HU300paKEHHBIX Ha
KJIeT4yaTon Oymare.

[Tonp30BaThCS OCHOBHBIMH METPUYECKUMU EIUHUIIAMU W3MEPEHUs JJIHHBI,
TJIOIIA/IN; BRIPAXATh OJTHU €IMHUIIBI BEJIMUMHBI uyepe3 Apyrue (mpu HeoOX0IUMOCTH
C OTIOPOIi Ha CIIPABOYHYIO HH(POPMAIIHIO).

PacnosnaBate  mapasuienemnunen, KyO, HCIOIB30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, peOPO TpaHb, U3MEPEHHUS;, HAXOIUTh U3MEPECHHUS TapaJuIeNienuIe/ia, Kyoa.

Boeraucisate 00b€M KyOa, Mapajuienenunena 1Mo 3aJaHHBIM H3MEpeHUsM (C



OTIOPOM HA AJITOPUTM Y4YEOHBIX ACHCTBHUI), MONB30BATHCS EAUHUIIAMU H3MEPEHUS
00BbéMa.

Pemiate HecnokHbIE 3aJa4yM Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIMYMH B
MPAKTUYECKUX CUTyalusX (Ipu HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOH).

6 KIIACC

Yuciaa v BBIYMCICHUA

OpueHTHpOBaTbCS B MOHATHSIX U ONEpPUpOBaTh Ha 0a30BOM  YpOBHE
TEPMUHAMU, CBA3aHHBIMHM C PA3UYHBIMM BHJIAMH YHCET M CIIOCOOAMHM HMX 3alluCH,
NEPEXOAUTH (€CIU ATO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

CpaBHUBaTh M YyHOPSAIOYMBATH II€JIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

Brinonuats apudmMeTrHuecKkre N1eMCTBUS C HATYPAIbHBIMH U LIEJIBIMUA YHUCIIAMH,
OOBIKHOBEHHBIMU U JIECTUYHBIMU APOOSIMH, TOJIOKUTEILHBIMUA U OTPUIIATEIIbHBIMU
YU CJIAMU.

Briuncnars 3Ha4€HUST YUCTOBBIX BhIPAXKEHUMN, BBIMOIHATh IPUKUIIKY U OLICHKY
pe3yJiibTaTa BBIUMCICHUH; BBINOJIHATh MPEOOpa30BaHUsI YMCIOBBIX BBIPAKECHUN Ha
OCHOBE CBOMCTB apu(PMETUUECKUX JIEUCTBUM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM U U300pa)xaTh YUCJIa TOYKAaMU Ha KOOPJUHATHOM MPSIMON, HAXOJIUTh MOJTYJIb
qucia.

COoOTHOCUTH TOYKH B MPSIMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOpAMHATAMHU
3TOU TOYKH.

OxkpyrasTh IeNble 4YKClia U JeCATHYHbIE ApoOu (Mo oOpasily), HaXOJHTh
MPUOJIMKEHUS YUCEN.

YucioBbie 1 0yKBEHHbIE BHIPAKCHUSA

OpueHTUpOBaThCS B TMOHATUSIX W ONEpUpPOBATH Ha ©0a30BOM YPOBHE
TEpPMUHAMU, CBSI3aHHBIMU C 3alUChI0 CTENEHW YKCJIA, HAXOJIUTh KBaJpaT U KyO
YuCaa, BBIYUCIATh 3HAUYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKECHHUH, COJAEpIKALIUX
CTETICHH.

[Tonp30BaThCsA MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C OMOpPOM Ha
ITOPUTM TMPABUJIA), PACKIIAIBIBATh HATYpaIbHBIC YUCIIA HA POCTHIE MHOKHUTEIIH.

*Tlonp30BaThCS MACIITAOOM™, COCTABJISITh TPOTIOPIIMU U OTHOIIICHUS.

Hcnonp3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATHYCCKUX
BBIDOKCHUN, HAXOAUTh 3HAYCHHS OYKBEHHBIX  BBIPAKCHHM,  OCYIIECTBIISS
HEOOXOJAMMBIC TOACTAHOBKM W TIpeoOpa3oBaHus (C OMOPOM Ha aJrOPUTM y4eOHBIX
JEUCTBUM ).

HaxoauTs HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienne TeKCTOBBIX 3a7a4

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4yd apuU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pematsp MPOCTEUIINE 3a7a4u, CBSI3aHHBIC C OTHOILICHUEM,
MPOTIOPIIMOHAJIBHOCTBIO BEJIMYMH, MPOIIEHTAMM; pPellaTh TPU OCHOBHBIE 33/1aud Ha
JIpOOU U TPOLEHTHI.



Pemare 3amaum, copepkamme 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeMH, paccTosiHue, 1ICHa, KOJIMYECTBO, CTOUMOCTB;
IPOU3BOJUTENBHOCTh, BpeMsi, 0O0BbEMaA paboThl, MCMONb3Ysd AapUPMETUUECKUE
NEUCTBHs,  OLICHKY, IIPUKUAKY;  IOJb30BAThCS  C€IAMHHULIAMHM  HM3MEPEHUS
COOTBETCTBYIOIINX BEIUYMH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l MIOCJIE COBMECTHOIO
aHaJIN3a.

W3Bnekate wH(MOpMAIMIO, TPEACTABICHHYI0O B TaOJWIaX, Ha JIMHEHHOM,
CTOJIOYATOM WJIM KPYrOBOM JuarpaMmax, WHTEPHPETUPOBATh MPEICTABICHHBIE
JTAHHBIE; UCII0JIb30BaTh JAHHbIC ITPU PEIICHUH 33/1a4.

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

Harasinnas reomerpust

[TpuBoauTh mpuUMEpbl OOBEKTOB OKPYKAIOILIETO0 MHpa, HUMEKuX (opmy
U3YYEHHBIX TEOMETPUYECKHX IUIOCKMX M MPOCTPAHCTBEHHBIX (QUIYp, HPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOUIbIO IUPKYJIs, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
U KjeTyaTod Oymare M3ydyeHHbIE IUIOCKME TIeoMeTpuueckue ¢Qurypel u
KOH(QUTYpaLUU, CAMMETPUYHbBIE (PUTYPBI.

HMmeTp npeacTaBlieHHE O TEOMETPUYECKUX TMOHATHUSAX: PABEHCTBO (UIYD,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTe BETWYMHBI YTIIOB U3MEPEHUEM C OMOIIBIK TPAHCIIOPTHUPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, MTOJB30BAThCA NPU PELIEHWU 3a1ad IpagyCHOU MEpou
YIJIOB; PAcO3HABaTh HA YEPTEXKAX OCTPHIN, MPSIMOU, pa3BEPHYTHIN U TYIIOU YIJIBL.

Beuncnare IMHY JOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, TOJIb30BaThCS
€IMHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €IWHUIBI U3MEPEHHUS JJIMHBI YEPE3
Ipyrue.

Haxoaute, Ucnonb3yst 4epTEKHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMs
TOYKaMH, OT TOYKHU 10 IPSIMOM, JUIMHY ITyTH HA KBaIPaTHOMN CETKE.

Bbruncnsate muomanb  (Uryp, COCTaBICHHBIX U3  HPSIMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHre Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUTYpBI, TOCTpauBaHUE
10 NPAMOYIOJIBHUKA; I10Jb30BaThCs OCHOBHBIMM E€IMHUIAMU WU3MEPEHUS IUIOLIANN;
BbIpaXkaTh OJIHU €IMHUIIBI U3MEPEHUS IJIOLAAN Yepe3 aApyrue (mpu HeoOXOJUMOCTH
C OTIOPOM Ha CIPABOUYHYIO0 HH(POPMAITHUIO).

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

N3o0paxkath Ha KjIeT4aToM OyMare MpsMOYTOJbHBIN Mapasjieaenune].

Boruucnsate 00bEM NpSIMOYTOJIBHOTO Mapajvienenuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00bEMA; BhIpaXaTh OAHU €AUHUIBI U3MEPEHUs
00BéMa yepe3 apyrue (C omopoi Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pemare HECHOXHBIE 3a4auM HA HAXO0XKICHUE T'€OMETPUYECKUX BEJIMYMH B
MPAKTUUECKUX CUTyalusx (Ipu HEOOXOIUMOCTH C BU3YAJIbHOM OIMOpPOii).



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Hean n3yyeHusi yuedOHOro Kypca

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecreynBaeT HM3y4yeHUE IPYruX [WCLUUIUIMH, KAaK E€CTECTBEHHOHAYyYHOIO, TaK W
TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOIOJKEHUST 00pa30BaHuUs
U B MOBCETHEBHOW kHU3HU. Pa3BuTHe y 00yyaroumxcs HayYHBIX MPEACTABICHUN O
MIPOUCXOXKIACHUN
M CYIIHOCTH aJreOpandecKux aOCTpPaKIMi, CIOCO0e OTpakKeHHS MaTeMaTHYECKOM
HAyKOW SIBJIEHUH W TPOLECCOB B MPHUPOJE M OOLIECTBE, PO MaTEMaTHUYECKOTO
MOJIEJIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUSI U KAYECTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aJlaliTallid B
COBpeMEHHOM LH(ppoBoM obmecTBe. M3yueHue anreOpbl €cTeCTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMeHHMs  HaOIOJaTh,  CpaBHUBaTh,  HAXOAWUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJIEHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS W BBIBOABL, (POPMYIUPOBATH
yTBepkaeHus. OcBoeHue Kypca aiareOpbl 0OecleyuBaeT pPa3BUTUE JIOTHYECKOTO
MBIIUICHUS] OOYYalOMIMXCSA: OHHM HCIONB3YIOT JEAYKTUBHBIE M WHIyKTUBHBIC
paccyxeHus, o00O0O0IIeHHe W KOHKpPETH3allhio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOydenue anreOpe MpeanoiaraeT 3HAUYUTENBHBIM O00BEM  CaMOCTOSITEIHHOMN
NEATEAbHOCTH  OOYy4YaloIIMXCA, [O3TOMY CAMOCTOSTEIBHOE pEIICHHE 3ajad
€CTECTBEHHbIM 00pa3oM SBISETCA pealn3alell eATeIbHOCTHOrO IMPUHLINIA
00yueHus.

B crpykrype mporpammsl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJbI
OCHOBHOE MECTO 3aHHMMAIOT COJEep)KaTeIbHO-MeTonudYeckue nuHuu: «Yucna u
BBIUMCICHUSDY; «AJreOpandyeckue BBIPAKEHUSN»; «YPABHEHHS U HEPABEHCTBAY;
«Dynkuuny. Kaxnaa u3 3Tux copepkaTeabHO-METOIUYECKUX JIMHUM pa3BUBaETCA HA
OPOTSHKEHUU TPEX JIET M3Yy4YeHUsl Kypca, €CTECTBEHHBIM 00pa3oM IepervieTasich U
B3aUMOJEHUCTBYSl C IPYTMMHM €ro JIMHUAMU. B Xoze nzydeHus: Kkypca oOydaromumes
MPUXOAUTCS JIOTHYECKH PacCyKIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M € 3TUM LIeN1eco000pa3HO BKIIOUYHUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI
JIOTWKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/iesibl MATEMAaTUYECKOTO 00pa30BaHUS U
CHOCOOCTBYIOLIME  OBJAJICHUIO  OOYyYalIIUMHCS ~ OCHOB  YHUBEPCAJIBHOIO
MaTEMaTUYECKOro  fA3blka. TakuMm  00pa3oM, MOXKHO  yTBEpXKIaTh, 4YTO
coliepKaTeIbHOW U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Ainredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxxanne muHUKM «Yucia ¥ BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaJIbHEHIIET0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYarouuxcs
JIOTUYECKOT0 MBIIUIEHUS, (DOPMUPOBAHUIO YMEHHs MOJIb30BATHCSA ANTOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Ui MOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PAllMOHAILHBIMU U
MppAlMOHATIBHBIMUA YHCIIaMH, (POPMUPOBAHUEM MPEACTABICHUN O JAEHCTBUTEIHLHOM
yycie. 3aBeplleHWe OCBOCHUS YHCIOBOM JIMHUMA OTHECEHO K CTapUIEMy 3BEHY
o0111ero oO0pa3oBaHUsI.



CopepxaHue OBYX aireOpandeckux JMHUN — « Alredpanyeckue BhIPaKCHUS
U «YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYyYaroIIMXCs
MaTEMaTUYECKOIo ammnapara, HEOOXOAMMOIO Uil pEIIeHUs 3aJad MaTeMAaTUKH,
CMEXHBIX IPEIMETOB M INPAKTUKO-OPUECHTHPOBAHHBIX 3a/1ad. B OCHOBHOW wIKOJIE
y4eOHBI MaTepuall IPyHIUPYETCsl BOKPYI PAllMOHANBHBIX BBIpRXXKEHUU. Ajredpa
JE€MOHCTPUPYET 3HAUEHHUE MAaTEMATHKHU KaK S3bIKA JIJIsl HOCTPOEHUSI MaTEMaTHYECKIX
MOJIeJIeH, ONMMCaHMs MPOLIECCOB U SBJICHUH peajpHOro mupa. B 3amaum oOyueHus
anredpe BXOIAT TakXKe JallbHEHIIee Ppa3BUTHE AaNTOPUTMHUYECKOTO MBIIIICHHUS,
HE0OXOUMOTr0, B YaCTHOCTH, JUIsI OCBOEHHUS Kypca HMH(DOPMATHKH, W OBJIAJCHHE
HaBbIKAMU JIEAYKTUBHBIX paccyxaeHuid. I[IpeoOpa3zoBaHue CHUMBOJIBHBIX (HOpM
BHOCHT CBOHM crneuuduueckuil BKJIaJ B pa3BUTHE BOOOpPa)KEHUS, CIIOCOOHOCTEH K
MaTEeMaTH4YeCKOMY TBOPUECTBY.

Conepxanue (QyHKIIMOHATBLHO-TPAPUUYECKONW JTUHUU HAIICJIICHO Ha IMOJIYyYEHUE
IIKOJIbHUKAMU 3HAaHUM O (PYHKIMIX KaK BaKHEWIIEW MaTeMaTU4ecKOW MOJenu AJs
OMHCAaHUS U HUCCIEJOBAHMUS Pa3HO-0Opa3HBIX MPOLIECCOB MU SIBJICHUM B MPUPOAE U
oOuiectBe. M3yueHue »TOro marepuajia CliOCOOCTBYET Pa3BUTHIO Y OOYYaroIIMXCs
YMEHHSI HCITIOIh30BaTh PA3IUYHbBIC BBIPA3UTEIbHBIC CPEJCTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKIaJ B (OpPMUPOBAHUE
IPEICTaBICHUN O POJIM MAaTEMATHUKH B PA3BUTUN HUBWIN3ALUHI U KYJIbTYpBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Y4yeOHBIH Kypce
«Anre0Opa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3Jelbl COJACPKAHUS:
«Yucma ¥ BBIYUCICHUS», «ANreOpandeckue BBIPAXKEHUS», «YpPaBHEHUS U
HEpaBeHCTBA», «DyHKIIIN.

VY4eOHbIN MJIaH Ha KM3y4yeHue anreOpel B 7—-9 Kiaccax OTBOAMT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUECHHUE KaXKIOro rojaa oOy4yeHHs, BCEro 3a TpU rojaa
00yueHust — He MeHee 306 yueOHBIX YacoB.

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

Yuciaa v BBIYMCICHUA

JIlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEX0J] OT OMHOW (OpMBI 3ammcu
npobert k gpyroil. [loHsATMe palMOHATBHOTO YHCHA, 3alicCh, CpPaBHEHHE,
yOOPSIIOUMBAHUE  pallMOHAJBHBIX  4Huceld.  ApudMeTH4YecKue  JCUCTBUS  C
palMOHAJILHBIMU YHuCJIaMU. PelieHue 3amad w3 peajqbHOM MPAKTUKUM HA 4YacTd, Ha
JpoOu.

CreneHb ¢ HaTypaJlbHbIM IIOKa3aTeJleM: OIpeJesieHre, MpeoOpa3oBaHUe
BBIPKCHHUI Ha OCHOBE OTPE/IEIICHUS, 3aIUCh OOJIBIITUX YHUCE]T.

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

[IpumMeHeHue MPU3HAKOB  JACIMMOCTH, pPAa3j0KEHHWE Ha  MHOXKUTEIU
HaTypaJbHbIX YHCEIL.



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

AnredOpandeckue BbIPAKEHUS

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

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

CBoJicTBa CTENEHH C HATYPAJIBbHBIM IIOKA3aTEIIEM.

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

YpaBHeHnust

VYpaBHeHHE, KOpEHb YpaBHEHHUs, NpaBWJa MpeoOpa3OBaHUs YpaBHEHMUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

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

*JIuHeiiHOe ypaBHEHUE C JBYMS IEPEMEHHBIMU U €TI0 rpacpHK*Z. Cucrema nByx
JUHEWHBIX YpPaBHEHUW C JAByMs IIEpEMEHHBIMM. PemeHue cucreM ypaBHEHUHN
coco0OM TOJICTaHOBKH. [IprMephl peleHus TEKCTOBBIX 3a7a4 ¢ MOMOIIbI0 CUCTEM
YpaBHEHUM.

DOYyHKIUU

Koopaunara Touku Ha npssMoi. UucnoBele MpOMEXYTKH. PaccTosHne Mexay
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

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

[Tonsarue ¢pynkuu. ['paduk dynkmuu. CroiictBa dyHkuui. JIunelinas GpyHKIus,
e¢ rpaduk. I'padpuk pynkumm y = kx + b. *I'paduueckoe peirenne TMHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KUIACC

Yucaa v BIYMCICHUA

KBagparueiii kopenb u3 uyucina. *llonstue 00 wuppanyuoHAIHLHOM YHCIIC.
Jlecatuunble TPUONMDKEHUST UppalMoHaIbHbIX yncen™. CBoicTBa apuMETHIECKUX
KBaJ[paTHBIX KOPHEH U WX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIUHCIICHUSAM. * J[eiCTBUTEIbHBIC YUCTa™.

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

AsredpanvyecKue BbIpaKeHUA

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



KBanparHbiil TpEXWICH; Pa3JIOKEHUE KBAIPATHOTO TPEXWIEHA HA MHOXKHUTEIIH.

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

YpaBHeHUs U HEPABEHCTBA

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

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

Pemenne TeKCTOBBIX 3a/1a49 aareOpandecKuM CIiocoOoM.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEpPaBEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DOyHKUMHA

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

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

OyHKIMY, ONHUCHIBAIOIIME TIPSIMYI0 U OOpaTHYH MNPONOPLHMOHAIBHBIC

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

*T"padmueckoe pelieHrne ypaBHEHU U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucaa v BIYMCICHUSA

PaunonanbpHble yucia, *MppalvoHaIbHbIE YMCIa, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE IpoOU. MHOXKECTBO JNEHCTBUTEIBHBIX YMCEN; NEHCTBUTEIbHBIE YHMCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCENI U KOOPAUHATHOU MPSIMOU.

CpaBHeHMe  JCWCTBUTEIBHBIX  4YMCEN, apudmeruyeckue JEHCTBUS €
IeHCTBUTENBbHBIMU YU CIIAMU ™.

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

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

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIMXCS K JTUHEUHBIM.

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

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3aa4 alreOpandeckuM METOIOM.



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

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

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

DOyHKIUU

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

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

YuciioBbIe MOCIEI0BATEILHOCTH U IIPOIPecCHU

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

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

*N300pakeHne 4WICHOB apU(PMETUYECKON M Te€OMETPUYECKOW MPOrpeccHid
TOYKaMM HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIMAIBHBIM POCT.
Cno>xHbl€ TPOLIEHTHI ™.

IIJTAHWAPYEMBIE ITPEJIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHON PABOYEM ITPOI'PAMMEBI KYPCA «AJITEBPA»

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

7 KIIACC

Yuciia ¥ BIYHCICHUSA

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

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

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

OKpyrJsTh Yncia.

BbINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCIICHUN, OLEHKY 3HAYCHHI



YU CJIOBBIX BBIPAKECHHM.

BbINONHATE JEHCTBUSL CO CTENEHAMH C HaTypaldbHBIMM IOKa3aTeslssMHu (C
OTOPOi Ha CIIPAaBOYHYIO HH(POPMAILIUIO).

[IpuMEHATh NPU3HAKK JEIUMOCTH, Pa3J0KEHUE HA MHOYKUTEIN HATYPaJIbHBIX
quced.

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

AJiredpanyeckue BbIpaKeHUs

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

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

BrinonHATe peoOpa3zoBaHus LEJNOT0 BbIpAaKEHHUs] B MHOTOWIEH MPUBEACHUEM
NOJJOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINONHAT yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJICH, MPUMEHSTh (hOPMYJIbI KBaJipaTa CyMMBbI U KBajpaTa pa3HOCTU (C OMOpon
Ha CIPaBOYHYIO MH(POPMAIIUIO).

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

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

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATyPAIbHBIMM TOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOIl HA CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHMs U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHHMS C OJHOW NEPEMEHHOM, IMPUMEHAS IIpaBUia
nepexoaa OT HCXOIHOIO YPABHEHUS K PABHOCHIIBHOMY eMy. [IpoBepsTs, sABisgeTcs n
YHUCJIO KOPHEM YPABHEHHS.

Nmety mpencraBieHne o rpadUyecKUX METOJaxX NpPH PEIICHUHM JIMHEHHBIX
YPaBHEHUW U UX CUCTEM.

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

CtpouTh B KOOPJAMHATHOM TIOCKOCTU TpadUK JMHEHHOTO YPAaBHEHUS C ABYMsI
NepeMEHHBIMHU; MOJB3YSACh TPAPUKOM, IPUBOJIUTH IPUMEPHI PEILICHUS YPABHEHUS.

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

CocraBnsTh (1MOCie COBMECTHOTO aHAlM3a) M pellaTh JUHEHHOE ypaBHEHHE
WM CUCTEMY JIMHEHHBIX YPaBHEHWI MO YCIOBUIO 3aJadyd, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4H ITOJTYYEHHBIN pe3ybTar.

Koopaunarel u rpadpuxu. ®yHKUUU

N300pakath Ha KOOPAUHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIHNE 3aJIaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, UHTEPBAJIbl;, 3alIUChIBATh YMCIOBBIE MPOMEXKYTKU Ha
anreOpandecKkoMm si3bIKe.



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

OnuceiBaTh C TMOMOUIBI0 (PYHKIUHA HM3BECTHBIE 3aBUCUMOCTH  MEX]Y
BeIMYMHAMU (IO aJTOPUTMY yUEOHBIX IEHCTBHUI): CKOPOCTh, BPEMs, PaCCTOSHUE;
IIeHa, KOJIMYECTBO, CTOMMOCTD; TIPOU3BOAUTEIHLHOCTD, BpeMsl, 00bEM pabOTEHI.

Haxoauts 3HaueHne GYHKIMH 110 3HAYCHUIO €€ apTyMeHTa.

[Tornmate TpaduvecKuii Crocod TpPEICTaBICHHUS W aHanu3a WHGOPMAIUU;
M3BJICKATh ¥ UHTEPIPETHPOBATH MHGOPMAIINIO U3 TPA(QUKOB PEATHHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

8 KVIACC

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOYKECTBE JEUCTBUTEIBHBIX
qyyceNn U1 CPaBHEHMs, OKPYIJIEHUS U BBIYMCIECHUN; M300pa)xaTh JEHCTBUTEIbHBIE
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsaTh TOHATHE apUPMETHUYECKOTO KBaJPATHOIO KOPHS; HAXOAUTh
KBaJ[paTHbIE KOPHH, KCIOJIb3ys NPU HEOOXOJUMOCTH KAIBKYJISITOP; BBIMOJHATH
MpocTelle NpeoOpa3oBaHUsl BBIPAKECHHUM, COAEpXKAIIMX KBaJIpaTHbIE KOPHH,
UCIIOJIb3YSl CBOMCTBA KOPHEM.

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

AuredpanvyecKue BbIPAKEHUSA

[IpumMeHATP TOHATHE CTENEHW C  LEIbIM  I0KA3aTeJeM,  BBIIOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX CTENEeHW C LEeJIbIM ToKaszaTteineM (C
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUN).

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

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

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

YpaBHeHMs U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOM
uH(OpMaIMK) W palroHAIbHBIE YPAaBHEHMsI, CBOISAIIMECS K HHUM, CHCTEMBI JBYX
YPaBHEHHM C ABYMsI IEPEMEHHBIMU.

[IpoBOAUTE IpPOCTEHIINE HCCIEIOBAHKS YPAaBHEHUU U CUCTEM YPAaBHEHUH, B
TOM YHCJIC C MPUMEHEHHEM TpadUueCcKuX MPEeACTaBICHUN (YCTaHABINBATh, UMEET JIU
ypaBHEHUE WJIM CHCTEMa YPaBHEHUU PEIICHMs, €ClId UMEET, TO CKOJIbKO, M Mp.) C
OMOPO HA aNTOPUTM YUEOHBIX ACUCTBUH.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKM 3a7auu K e€ anredpandeckoit
MOJENM C TOMOUIBIO COCTABJICHUS YpPAaBHEHHsS WIH CHCTEMBbl YpaBHEHMI,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJII CPABHEHMS, OLICHKU; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJHOM NMEPEMEHHOW U UX CHUCTEMBI; aBaTh IPaPpUUIECKYIO



WJUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.
DyHKUIMHA
OmnepupoBarb Ha 0a30BOM YpOBHE (YHKIMOHAJIbHBIC IOHITHUS U S3bIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAUEHUS); OINpPENEATh 3Hau€HHE (YHKIUU IO
3HAYEHUIO apryMEHTA; ONPEAEIATh CBOMCTBA (PYHKIMU 1O €€ rpauKy.
CTpouTh rpadyKi dIeMeHTapHBIX GYHKIMA BHma , Y = X, Y = X, Y = v/x ,

k . . .
y= —; ONKMChIBATH CBOKCTBA YHCIIOBOM byakuun 1no e€ rpaduky (mpu

HEO0OXOJIMMOCTH C HAMPABJISAIONMICH TOMOIIBIO).

9 KUIIACC

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

BrimonssTh apudmerrnueckue IeUCTBUS ¢ PAllMOHATLHBIMU YKCIaMU, coYeTast
YCTHBIE U INHUCBMEHHBIC MPUEMBI, BBIIOIHATh BBIYMCICHUS C HPPALUOHAIbHBIMU
YU CIIAMHU.

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

OKpyriaTh JACHUCTBUTEIIBHBIE YHCIA, BBINIOJHATH MPUKUIKY PE3yJIbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHus U HEPABEHCTBA

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

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

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

[IpoBOANTE MPOCTEHIINE HCCICIOBAHNUS YPAaBHEHWW M CUCTEM YPAaBHEHUH, B
TOM YHUCJIEe ¢ MPUMEHEHUEM TpapUUYECKUX MPeICTaBICHUN (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHEHbIE HEPABEHCTBA, KBAJApPAaTHbICE HEPABEHCTBA; H300pakaTh
pEIlIEHUE HEPABEHCTB HAa YMCJIOBOM MPSMOW, 3alMCHIBATh PEUICHHE C TMOMOUIBIO
CHUMBOJIOB.

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

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIAYHBIX 3a4a4.

DyHKIUU

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

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

K03((PUIIMEHTOB; ONKCHIBATH CBOWCTBA (PYHKIUH.



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

Pacno3HaBaTh KBajpaTHUHyH (DYHKLIHIO TO (QopMmysie, IPUBOAUTH HNPUMEPHI
KBaJIpaTUYHBIX (YHKIUI U3 peanbHOM KU3HU, (PU3UKU, TEOMETPHUU.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOIPECCHHU

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

BbIMONMHATS  BBIYMCIACHUS C  HCIOJBb30BaHHEM (GopMyn N-TO  4ieHa
apu(MeTHYeCKO M TeOMETPHUYECKOW MPOTpeccHil, CyMMbI HEPBBIX N 4IEHOB (C
OTIOPOH Ha CTIPaBOYHYIO HH(GOPMAITHUIO).

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

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUSI». 7-9
KJIACCBI
Hean u3yyeHus y4e0HOro Kypca

OOmue uenu wu3ydeHuss ydeOHoro kypca «l'eomerpusi» mnpeacTaBieHbl B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypOKaxX T'€OMETPHUH
oOydJaronuiicss y4uTCs TPOBOAUTH JOKA3aTEIbHbIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBaTh HMCTHHHBIE YTBEPKIACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKICHHUS «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (pOpMysIMpoBaTh OOpaTHbBIE YTBEpKIeHUA. B o0yueHun
YMEHHUIO paCCyXJIaTb COCTOMT Ba)XHOE€ BOCHMUTATEIBHOE 3HAYEHHE W3yYCHHUS
r€OMETPUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MAaTEMAaTUYECKOH IIKOJIE.

Bropoii wnenpr0 W3ydeHUsT T€OMETPUU SBISETCS HCIONBb30BaHHE €€ Kak
MHCTPYMEHTa IIPU PEUICHUM KaK MAaTeMAaTHYECKUX, TaK W IPAKTUYECKUX 3ajad,
BCTPEYAOUIMXCSI B pEaJbHOM  KM3HU. OTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIINTEIbHAS JIMHUAA B W3YyYEHWH T€OMETpPUM B IIKoJe. JIJIsi 3TOro yduremnto
pEeKOMeHayeTcsl ~ moadupaTh — 3aJayd  [pPaKTUYeCKOro  xapakrepa  JUid
paccMaTpUBaEMbIX TEM, YUYHUTh OOYYAIOLIMXCS CTPOUTh MAaTEMAaTHYECKHUE MOJEIH
peanbHBIX KU3HEHHBIX CHUTyallMid, MPOBOJAUTH BBIYMCICHHUS M  OLEHUBATH
aJIeKBAaTHOCTh TOJIYyYEHHOTO pe3ynbTaTa. KpailHe BaXXHO NOMYEPKUBATH CBSI3U
r€OMETPUU C JIPYTMMU MpeAMEeTaMH, MOTHBHUPOBATh MCIOJb30BAaTh OIpPEaeSICHUs
r€OMETPUYECKUX (UTYpP U TOHSATUH, NTEMOHCTPUPOBATH MPUMEHEHHUE MOJTYyYEHHBIX
yMeHUH B (pU3MKe U TEXHUKE. DTU CBA3U HamboJiee IpKo BUIHBI B TeMax «BekTopsiy,
«Tpuronomerpuyeckue COOTHOLIEHMs», «Merox koopauHat» U «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CormacHo yuyeOHOMY TuTaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«l'eomeTpus», KOTOPBIM BKIIOYAET CIECAYIOIIME OCHOBHBIE PA3JEIbl COIACPKAHUS:
«l'eomeTpuueckne QuUrypsl W HX CBOHCTBa», «M3mepeHne reomMeTpuuecKux



BEIIMUMUH», a Takke «JlekapToBbl -KOOpAMHATHI HA IUIOCKOCTW», «BeKTopsD»,
«/IBmxenust minockoctu» u «IIpeodpazoBanus noao0us».

YyeOHbIN TUIaH TperycMaTpUBAET U3yYEHUE TeOMETpPUHM Ha 0a30BOM YpPOBHE,
UCXOJsl U3 He MeHee 68 ydeOHbIX YacoB B Y4eOHOM TOJy, BCEro 3a TpU roja
o0yueHus — He MeHee 204 yacos.

COJEP)XAHUE YUEBHOI'O KYPCA «EOMETPUSI» (ITO TOJAM
OBYYEHUS)

7 KIIACC

Hauvanenbie nonsAaTus reomerpuu. Touka, npsiMasi, OTPE30K, JIyd. YTou. Buabl
yriaoB. BeprukanbHele H  cMexHble yrubl.  buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

*CumMerpuunble  (Gurypl. OCHOBHBIC CBOMCTBA OCEBOH CHMMETPUH™',
[IprMepbl CHMMETPHH B OKPYKAOLIEM MUPE.

*OCHOBHBIE TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U JTMHEHKHA™.

TpeyronpHuk.  Bpicora,  MenuaHa,  OucceKkTpuca, HUX  CBOMCTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpEyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa U MPU3HAKK PAaBHOOENIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBHUKOB.

CBONMCTBa M MPU3HAKU MapajuieNbHbBIX NPpAMbIX. CyMMa yrioB TPEyroJbHHUKA.
Bremnue yribsl TpeyroibHuKa.

[IpsMOyroyibHBI ~ TpeyroJbHUK. (CBOWCTBO MeAMaHbl IMPSIMOYTOJIBHOTO
TPEYroJbHUKA, NPOBEIEHHON K rurnoreHyse. [Ipu3Haku paBeHCTBA IPSAMOYTOIbHBIX
TPEYrOJLHUKOB. [IpSIMOYTOJIBHBINA TPEYTOIBHUK ¢ YoM B 30°.

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYrOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJibLIEM YIiie W OOJbIIeH CTOpPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*T'eomeTprueckoe MeCTO ToueK.* buccekTpuca yria W CEepelIUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK.

OkpyXHOCTP M Kpyr, XOpAa W JAuaMeTp, HX CBOMCTBA. B3anmmHoe
pacmoJIOKEHUE OKPYXKHOCTH M mpsiMoil. KacarenbHas M cekymias K OKpPY>KHOCTH.
OKpyXHOCTb, BNHCaHHasg B yroj. BnucaHHas u oOnucaHHas OKPYKHOCTH
TPEYrOoJbHUKA.

8 KJIACC

YerpipéxyronpHuku. IlapamnenorpamMm, ero npusHaku U cBoWcTBa. HacTHbIE
cllyyau MapajieorpaMMoB (MPSIMOYTOJIBHUK, pOMO, KBajpaT), UX MpPU3HAKK U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © MPHU3HAKHU.
IIpssmoyrosibHas Tpanenus.

*Metoa yaBoeHus Meauanbl. [{eHTpanbHas cuMMeTpus.

Teopema daieca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3Kax. CpeqHue TMHUU

3
3)_IGCL u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUE KOTOPLIX NIPOBOJAUTCSA B O3HAKOMUTECIILHOM IIJIaHE. HC,HEII‘OF
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM Hn3y4aeMoro mMmarepuaja.



TpeyroibHHKa U Tpaneuuu. LlenTp macc TpeyroapHuKa.

[Tomobue TpeyronbHUKOB, Kod(hduiment mnomodus. [Ipusnaku mogo0uUs
TpeyroiapbHUKOB™. [IpuMeHeHne noqo0us py pelieHuy MPaKTHIECKUX 3a1a4.

CpoiicTBa mIomazaei reoMerpuueckux ¢uryp. Dopmynsl A IUTOMIAIN
TPEyToJbHHUKA, MapauienorpamMma, pom6a u Tpameuud. OTHOIICHHWE IIOMAaeH
OJ00HBIX (UTYP.

Beraucnenue 1uiomaneii TpeyroabHHKOB M MHOTOYTOJFHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mnpu permenun
MPAKTUYECKHX 3a]1ad.

CuHyc, KOCHHYC, TaHTE€HC OCTPOTO yria NPSIMOYTOJbHOTO TpPEYrojbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKre (HYHKIIUU YTIIOB
B 30°, 45° u 60°.

Brricannbie U 1eHTpaJIbHBIE YTIIbI, YTOJI MEXAY KacaTeIbHOW U XOPJOM. YTJIbI
MEXAY XOpJAaMH W CEeKylMMH. BrucaHHbie W ONUCAHHBIC YETHIPEXYTOJBHUKH.
B3aumHoe pacnonoxkenue AByx okpyxHoctel. Kacanuwe oxpyxHoctedt. OO6mume
KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHrenc yrioB or 0° mo 180°.  OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYJIIBI IPUBEACHMUS.

Pemenue TpeyroapsHuKoB. TeopemMa KOCHHYCOB M TeOpEMa CUHYCOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeobpazoBanue noaoowus. [logodue coOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa o IpoU3BEAEHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB
CEKYLINX, TEOpEMa O KBaJIpaTe KacaTeIbHOU™.

Bektop, gnuHa  (MOIyJib)  BEKTOpa,  COHAIpPaBJICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOKHO HANpPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallid HaJ  BeKTopamu. PasiokeHue BeKkTopa IO JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopauHatel BekTopa. CkalsipHOE NpPOU3BEACHHE
BEKTOPOB, MPUMEHEHUE /ISl HAXOKICHUS IJIUH U YTJIOB.

JlexapTOBBI KOOPAUHATHI HA MJIOCKOCTH. *YpaBHEHHS MIPAMON™ U OKPY>KHOCTH
B KOOpJIHMHATaX, NMEPECEYEHNEe OKPYKHOCTEH M MNpsiMbIX. MeToa KOOpAWMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. JITMHA OKpYyXKHOCTHU. ['pagycHas U paanaHHas
Mepa yria, BBIYMCICHHE JJIMH Jyr OKpyxkHocTed. Ilmomans kpyra, cekropa,
CErMeHTa.

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



INTAHUPYEMBIE ITIPE/IMETHBIE PE3VJIBTATBI OCBOEHUA
®EJIEPAJILHOM PABOYE ITPOI'PAMMBI KYPCA «T'EOMETPUST» (TTO
I'OJAM OBYYEHMU )

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

7 KIIACC

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

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

CtpouTh YepTeXH K TIE€OMETPUYECKUM 3ajadaM (C HCIOJIb30BAHUEM
CMBICJIOBOM OIOPBI: HABOISALIME BOIPOCHI /WA alTOPUTMa yU4EOHBIX ACHCTBUI).

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

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

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

Omnpenensts napajjiebHOCTh MPSIMBIX C MIOMOILBIO YTJIOB, KOTOpblEe 00pa3yer
¢ HUMM cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NMPSAMOM JO TOYEK IPYTOU MPSAMOM.

Pemate 3a1aun Ha KJeT4aTol Oymare.

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

MMeTs npencTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTA TOYEK.

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

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

OpueHTHpOBaTbCS B TOHATHSX UM ONEpPUpOBATh Ha 0a30BOM ypOBHE:



KacarelibHasg K OKPYKHOCTH, TE€OpeMa O IMEPIEHAUKYJISAPHOCTH KacaTeJIbHOU H
paanyca, IpOBEIEHHOTO K TOUKE KaCaHUSI.

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

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

8 KVIACC

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

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

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

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYTrOJAbHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

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

Brmagete DOHATHMSAMM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
OPSIMOYTOJIBHOTO TpeyroibHUKa. [I0ap30BaThCsl 3TUMHU MOHATHAMM JUIS PELICHUS
NPaKTHYECKUX 3a7a4 (Mpu HEOOXOAUMOCTH C OIIOPON Ha AITOPUTM MpaBUJIA).

Boruucnsate  (paznuuHbiMH - crioco0amMu) (C OMOpOM  Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIIAJb TPEYTrOJAbHUKA M IUIOWAAM MHOTOYTOJbHBIX (Uryp
(m0NB3yACh, T/I€ HEOOXOAUMO, KANbKYISITOPOM). [IpUMEHATh MONy4eHHbIE YMEHUS B
MMPAKTUYECKUX 3a7a4ax.

Brnagets MNOHATUSMU BOMCAHHOTO M ILIEHTPAJbHOTO yria, HCIOJIb30BaTh
TEOPEMbI O BIMCAHHBIX YTJaX, yriaXx MEXIy XOpJaMHu (CEKYIIHMH) U YIJIE MEXKIY
KacaTeJIbHOM M XOPJAOU NPH PEIICHUH NPOCTEUIINX TEOMETPUUECKUX 3a1ad.

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

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

9 KUIIACC

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

[Tonw3oBaThes (hopMysiaMu NPUBEJAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM



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

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

Bnaners nonatusMu npeoOpa3zoBaHus M0A00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
nogoOHbIX ¢uryp. Ilosnb3oBaTbes cBoCTBaMHM 1MOAOOMSI MPOU3BOJBHBIX (QUTYD,
YMETh BBIUYHCIATH JJIMHBI U HAXOJWUTh YIJbl y MOJOOHBIX (uryp (o anroputmy
yueOHbIX AeiicTBuif). [lpuMeHATh cBOiCTBAa MOM0OMA B MPAKTUYECKUX 3a7ayax.
YMeTh NPUBOAUTH MIPUMEPHI MOJA0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCsA TeOpeMaMHu (IO BU3YyallbHOW OINOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBAPATE KacaTeIbHOM.

[Tonb30oBaThCAd BEKTOpamMH, MOHMUMAaTh WX T€OMETPUYECKUA M (PU3HUECKHUI
CMBICI, NPUMEHATh HMX B PEIIEHUUM TEOMETPUUYECKUX U (PU3NYECKUX 3aj]ad.
[IpuMeEHATH CKaJISIPHOE POU3BEACHUE BEKTOPOB U1l HAXO0XKACHUS JUIMH U YIJIOB.

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

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

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

[IpuMeHsATh MOJIy4eHHbIE 3HAHMS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEINU AJIA 33a]1a4y peaibHOU *KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM TI0J00MSI M TPUTOHOMETPUYECKMX (PYHKIUU (MOJB3YSACh, TIE
HEO0OXO0IUMO, KAJIBKYJISITOPOM).

OEJAEPAJ/IBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJTACCBI

eau n3yyeHust yueOHOro Kypca

B coBpemMeHHOM IH(PPOBOM MHpE BEPOSTHOCTH M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBITYIO0 3HAYMMOCTD, KaK C TOYKH 3PCHHUS MPAKTHUYCCKUX MPUIOKEHUN, TaK U
UX poyin B 0Opa3oBaHWHU. KaIplii 4YeJOBEK IMOCTOSHHO NMPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIINUXCS Y HETO JaHHBIX. A /UIsi 000CHOBAHHOTO MPUHSATHS PEIICHUS B
YCJIOBHSIX HEIOCTATKa WM U30bITKA MHGOPMAIIMH HEOOXOIMMO B TOM YHUCJIE XOPOIIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbIUIeHuEe. IMEHHO mosTOMY
OCTPO BCTaja HEOOXOAUMOCTh CGHOPMHPOBATH y OOYYAIOIIMXCA, B TOM YHCIIC
oOyuatomuxcst ¢ 3I1IP, ¢yHKIMOHANBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ceOsl B
KaueCTBE HEOThEMJIEMON COCTABJISIONIEH YMEHHWE BOCIPUHUMATh W KPUTHUUYECKH
aHAIM3UPOBaTh WHOOPMAIIUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (OpMax, TMOHUMATH
BEPOSITHOCTHBI  XapakTep MHOTHX peajJbHBIX TPOIECCOB W 3aBHCHUMOCTECH,
IIPOU3BOJIUTH TPOCTEHUINNE BEPOSTHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMHU



MpUHIMTIAaMU cOOpa, aHaliM3a W MPEICTABICHUS JaHHBIX U3 PA3IUYHBIX cep KU3HU
o0l1IeCTBa U TOCYAapCTBa MPUOOIIAET 00yHYarOUUXCsl K OOLIECTBEHHBIM HHTEPECAM.

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

Conepxanue nuHuu «lIpencraBneHne JaHHBIX U ONMUCATENbHASI CTATUCTUKA)
CIIY’KUT OCHOBOH 151 opMUpOBaHUS HABBIKOB PabOThI ¢ MH(POpMAIIUEH: OT YTCHUS U
WHTEpHpeTannn WHPOPMAIUU, TMPEACTABICHHOW B TaOiWIlaX, HAa auarpamMmax u
rpadukax m0 cOopa, TpEACTaBICHUS U aHalW3a JaHHBIX C HCIOJIb30BAaHHEM
CTaTUCTUYECKUX XApaKTEPUCTUK CPEIHMX U pacceuBaHusa. Paboras ¢ JaHHBIMH,
obOyuatomuecs: ¢ 3[IP yuarcst cuuThIBaTh U1 UHTEPIPETUPOBATH JTAHHBIC, BBIJIBUTATh,
ApryMEHTHPOBaTh M KPUTHUKOBATH MPOCTEUIIME THUIOTE3bl, Pa3MBIIUISATh HaJ
¢dakTopamu, BBI3BIBAIONIMMU HW3MEHUMBOCTb, W OILICHMBaTh MX BIUSHUE Ha
paccMaTpyUBaeMble BEJIMYUHBI U IIPOLIECCHI.

NHTYUTUBHOE NIPEACTABICHUE O CIYYaWHOW W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEU U TEHJICHIUNM CTAHOBUTCS MOTUBUPYIOILIEH OCHOBOU ISl U3YUYCHUS
Teopuu BeposATHOCTEH. bombiioe 3Hauenne mis obyuaromuxcs ¢ 3I1P 3aecs umeror
IIPAKTUYECKUE 3aJaHKS, B YACTHOCTU ONBITHI C KIACCUYECKUMH BEPOSTHOCTHBIMU
MOJIEIISIMH.

[loHaTre BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONoOA00UsS CIIy4yaHOTO
coobiTus. [lpu n3yuenun kypca oOydaromuecs ¢ 3I1P 3HakoMATCS ¢ pocTeHIMMu
METOJIaMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIyYallHbIX  JKCIIEPUMEHTaX ¢
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIMMM  CTaBUTh M pelIaTh OoJjiee CIOXKHBIE 3aaaud. B Kypc BXOAsT
HAYAJIbHBIE TPEJACTABICHUS O CIy4YalHBIX BEJIMYMHAX M MX  YHCIOBBIX
XapaKTEPUCTHUKAX.

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

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTHUKA», B KOTOPBIi
BxoAsaT paszaensl: «lIpencraBieHue MaHHBIX M ONHUCATENIbHAs CTAaTUCTUKAY,
«BeposaTHOCTbY; «I1eMeHThl KOMOUHATOPHUKNY; «BBenenue B Teopuro rpadosy.

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

COIEPXXAHUE YYEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTHUKA (TTO
I'OAAM OBYYEHUA)

7 KIIACC

[IpencraBienrie AaHHBIX B BUJE TaOJUIl, AUarpamm, rpadukoB. 3amoJIHEHUE



TaOJINII, YTEHUE U TTOCTPOEHUE JUarpaMM (CTOJOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHBIX MpoleccoB. M3BneueHne nHpopManuy U3 IuarpamMmm u
TaOJINIL, UCTIOB30BAHNE U UHTEPIIPETALIMS JAHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeAHee apudmeTnyeckoe, MeIHWaHa, pa3Max,
HaumOoJbIIIeE W HaWMEHbIee 3HAuYeHUS HaOopa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

*CrydailHeIN 3KCIEpUMEHT (OMBIT) W ClaydailHOe coObITHE. BeposTHOCTh u
yacTtoTa. Posib MaloBEpOSATHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHI B MPUPOJE U
B 001IecTBe. MOHETa M UrpaibHasi KOCTh B TEOPUU BEPOSITHOCTE™ .

*T'pad, BepmmHa, pedpo. Crenens BepmmuHbl. Yucno pédep u cymmapHas
crenenb BepunH. [IpencraBnenue o cBs3Hoctu rpada. Llemm u nmxiel. Ilytun B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 00 OprueHTHPOBAHHOM Tpade.
Pewenue 3amay ¢ moMonibio rpados™.

8 KJIACC

[IpeacraBnenue NaHHbBIX B BUE TaOIML], TUarpamMmm, rpa)ukoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, IOAMHOXeCTBO. Omnepauum Haj
MHOXECTBaMU: OOBEAUHEHHUE, NIepecedeHue, nonoiHenne. CBOMCTBa onepauuid Haj
MHO>KECTBaAMU: IIEPEMECTUTENIBHOE, COYETaTEIbHOE, pacIpenenuTeabHoe,
BKJItOUeHUs. lcnonb3oBaHue rpadUuecKkoro MPEACTABICHUS MHOXKECTB IS
ONMCAaHMS PEAIBHBIX MTPOLIECCOB U SABJICHUM, ITPU PEILICHUY 33]1a4.

*M3mepenne paccerBaHMs AaHHBIX. Jlucrnepcusi U CTaHAAPTHOE OTKIJIOHEHUE
YUCIIOBBIX HA00OPOB. JlnarpamMma paccenBanus ™.

OneMeHTapHble CcOOBbITHS  ciay4ailHoro omnbiTa. CiydailHble  COOBITHS.
BeposiTHocT coObITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinblii BBIOOp. CBS3b MEX]ly MaJOBEPOATHBIMU M IPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/JIE, OOLIECTBE U HAYKE.

*JlepeBo. CBOICTBa J€pEBbEB: E€IMHCTBEHHOCTh IyTH, CYIIECTBOBAHHUE
BUCAYEH BEpUIMHBI, CBSI3b MEXKIY YHUCIOM BEPIIMH U yucioM pédep. Ilpasuio
yMHOXeHUsI. Perienue 3a1ad ¢ moMouisto rpados.

[IpotuBononoxueie coObiTus. [uarpamma Oiinepa. OObeAUHEHHE WU
nepeceuenue  coObiThil. HecoBmectHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOATHOCTEU. YcCIOBHass BepoATHOCTh. [lpaBuiio ymHoxkenus. HeszaBucumelie
coowiTusa. [lpencraBneHue skcrepuMeHTa B BuAe JepeBa. PemieHue 3agad Ha
HaxOXXJCHUE BEPOSATHOCTEH C IOMOIIBIO JEpeBa CIy4alHOrO JKCIIEPUMEHTA,
auarpamm Ditnepa™.

9 KUIIACC

[IpencraBnenre  maHHBIX B BHJAE TaOnWI, Jauarpamm, Tpadukos,
WHTEpIpeTanus JaHHbIX. YTeHHne W MOCTpOoeHue Tabiuil, auarpamm, rpadukoB 1O
pEAIbHBIM JTaHHBIM.

4
3HGCL u gajee * x O603Ha‘l€HLI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT O6’I>eM HU3y4aeMoro mMmarepuaJia.



[lepectanoBku u (axropuan. CodeTaHusI U YUCIO COUYEeTaHUA. *TpeyrobHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOIb30BAHUEM KOMOMHATOPHUKHU.

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

HcnbiTanue. Ycnex u Heygaya. Cepust UCIIbITaHUM 10 nepBoro ycnexa. Cepus
ucnbiTanuit bepuynnu. BepostHocT coObITHH B cepun ucnibiTaHuit beprysm.

CnydailHasg BeIMYMHA W PaCHpEAcsICHUE BEpOsATHOCTEW. MaremaTuyeckoe
oXuaaHue W gucrepcusd.  IIpuMepbl  MaTeMaTHYECKOro  OKHJAHMUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTndeckoe OXUIAaHHWE U
TUCIIEPCHUs CIIy4allHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCTIBITAHUM bepHyum».

[Tonarue o 3akoHe OOJbIIMX yucen. M3mMepeHue BEpOSITHOCTEH C MOMOIIBIO
qgacToT. Posib 1 3HaueHne 3aKk0Ha OOJIBIINX YHCEIN B MIPUPOJIE U OOIIECTBE.

IIJTAHWAPYEMBIE ITPEJIMETHBLIE PE3YJIbTATHBI OCBOEHM A
®EJIEPAJILHOM PABOYEM ITPOT'PAMMEBI KYPCA «BEPOSITHOCTD U
CTATUCTHUKA» (ITO TOAAM OBYYEHUA)

[IpenMeTHbIE pe3ybTaThl OCBOCHUS Kypca «BeposTHOCTh U CTaTUCTUKA» B 7—
9 Kknaccax XxapakTepU3yIOTCs CIEAYIOIUMUA YMEHUSIMHU.

7 KIIACC

Uutate wuHPOpMAIMIO, TPEACTABICHHYI0O B Ta0lMIax, Ha JuarpaMmax;
OpEICTaBIATh JaHHbIE B BHAE TaOJMUI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTosi0uaThie) U KPYTroOBBI€) IO MAacCUBAaM 3HAYEHUH (C UCTIOIBb30BAHUEM 3PUTEIIHLHOM
HaIJISITHOCTU W/WK BEepOaJIbHOM OMOpHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATh  peajbHbIE  YWUCIOBBIE  JIAHHBIE,
MpEACTABICHHbBIE B TA0JINIIAX, HA IUarpaMmax, rpapukax.

OpueHTHpOBaTbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTruyecKoe, MeAaraHa, HauOoblllee 1 HAMMEHbILIEe 3HAUYEHUs, pa3Max.

NmeTp mipencraBieHWE O CIIy4YaHOM MW3MEHUYMBOCTH Ha IIPUMEpax LIEH,
(u3nyecKux BEIMYMH, AHTPONOMETPUYECKHX JIaHHBIX; MMETh IMPEJCTaBICHUE O
CTaTUCTUYECKON YCTOMYMUBOCTH.

8 KJIACC

W3Bnekatb u mnpeoOpa3oBbIBaTh HH(POpPMAIMIO, MPEICTABICHHYIO B BHJE
TabIuL, AUarpamm, rpadukoB; MPEACTaBIATh JaHHbIE B BUIEC TaOIUIL, AMArpaMM,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIN3a JAHHBIE C TOMOIIBIO CTATUCTUYECKUX
MOKa3aTelIel: CpEeJHUX 3HAYEHUH M Mep paccermBaHMs (pa3max, IUCIEpCUs WU
CTaHJIaPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YAaCTOTHI COOBITHIA, B TOM YHUCJE MO
pe3yjbTataM U3MEpeHud U HaOMoAeHUH (C  HCIOJB30BAaHUEM 3PUTEILHOU
HarJIAIHOCTH W/WIKA BepOaIbHOU OMOpHI).

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH



AJIEMEHTApHBIX COOBITHI, B TOM 4YHCJI€ B ONBITaX C PABHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITHSMH (C WCIOJB30BAHUEM 3PUTEIBHON HATJSAHOCTH W/WIH
BepOaIbLHON OTOPHI).

HmeTs mpenctaBieHHEe O TpadUUECKUX MOJEISIX: JEpPeBO  CIydailHOTro
AKCIIEPUMEHTA, AUarpaMMbl DUjepa, YUCI0Bas MpsMast.

OnepupoBarh MOHATUSAMH Ha 0A30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBITIOJTHATH OTNEpaIK HaJl MHOKECTBAMHU: 00bEIMHEHHUE, IEPECCUCHNE, JOMOHECHNUE;
MEPEUYNCIIATh  DJEMEHTHl MHOXKECTB;, TPHUMEHSITh CBOMCTBA MHOXKECTB (C
WCIIOJIh30BAaHUEM BH3yaJIbHOW OTIOPHI).

HNmeth mpencraBieHue 0 TpauuecKoM TPENCTaBICHUE MHOXKECTB M CBS3EH
MEXy HUMH JIJISI ONTUCAHUS MPOTIECCOB U SBJICHUH, B TOM YHCIIC TIPU PEIICHUH 33124
U3 IPYyTUX YIEOHBIX TPEIMETOB U KYPCOB.

9 KJIACC

N3Bnekats u mpeoOpa3oBbIBaTh MH(OPMALINIO, IPECTABICHHYIO B PA3IMYHbBIX
MCTOYHHMKAX B BUJE TAOJMI, [Uarpamm, rpaukoB; NPE/CTABIATh JAHHBIE B BHJIE
Ta0JINLL, TUarpaMm, rpapuKoB.

Pemate mnpocredimime 3agaud OpraHW30BAaHHBIM IEPEOOPOM BAPUAHTOB, a
TaKXKe C UCIOJIb30BAHUEM KOMOMHATOPHBIX MTPaBUII U METOJIOB.

HmeTs mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX JJIsi MacCHUBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHCJIE CPEAHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAYEHUN M YaCTOTHI COOBITHS, B TOM YHCIIE IHOJIB3YSACh
pe3ynbTaTaMyu MPOBEIEHHBIX U3MEPEHHUM U HAOMIOACHUH (C OTIOPOM HA CIIPABOYHYIO
uH(bOpPMAIIHIO).

HaxonuTh BEpOATHOCTH CIydallHbIX COOBITUH B M3YYEHHBIX OIbITaX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPHSIX
WCTIBITAHHUM 10 TIEPBOIO YCIIEXA, B CEPUAX UCTBITAHUN bepHyIuIn.

NmMeTs mnpeacTaBieHWE O CIy4YalHOW BEJIIMYMHE W O PACHpPEACIICHUN
BEPOSTHOCTEM.

NMeTp mnpenctaBieHUE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHUCET B
IPUPOJIC U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJMYECTBE YACOB, OTBOJAMMBIX Ha OCBOCHHE KaXKIOW TeMbl y4eOHOro MpeameTa
«MatemaTuka» (QenepaJbHON alanTUPOBAaHHON OCHOBHOW 00pa3oBaTENIbHON MpOrpaMMbl OCHOBHOT'O OOIIEr0 0O0pa3oBaHUsA
0o0y4aromuxcst ¢ 3aJepKKOM IMCUXUYECKOTO Pa3BUTHsSL, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOLIUM pa3ieiioM (enepanbHON
pabodeil mporpaMMbl yueOHOro npeamera «MaremaTtuka» o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUS.
[Tpu sTom Opranusanus BIpaBe caMa BHOCUTb U3MEHEHUS B COAEpkAaHHE U paclpesesieHue y4eOHOro maTtepuaia 1o rogam
oOy4deHHusi, B TMOCJIEIOBAaTEIIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHE KaXJOM TEMbl, OIpeaeiieHUE
OpraHMu3aloOHHBIX (opM 00yueHus U T.1. OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH OIpeeNnsieTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzanueii Y MK, nHIuBHIyanbHBIMHA ICUXO(DU3NIECKUMH OCOOEHHOCTSIMU KOHKPETHBIX oOy4aromuxcs ¢ 311P, crenenpro
YCBOEHHOCTH WMHU YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTalud Y4yeOHOro Marepuaia I0 MaTeMaTHKeE,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kaace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
HaTtypaabHble Jecatuynas cucrema cyucieHus. Psn HaTypanbHbIX uncel. UuTaTh, 3amMChbIBaTh, CPaBHMBATh HATYpPAJIbHBIE YHCIA;
unciaa. leiicrBusi ¢ |Hatypanbnbii psa. Yucno 0. HarypanbHble 4ymcia HaydyacTBOBaThb B O00CY:KI€HMH CIHOCOOOB YIOPSJOYMBAHUSA
HATYPaJIbHbIMHI KOOp-IAUHATHOU MPAMOM. CpaBHeHue, OKpYTJIEHUE [UHACEN.
YU CIAMH HaTypaJIbHBIX YHCEN. N300paxars, KOOPAMHATHYIO MPAMYIO, OTMeYaTb YHUCIA

(43 u)

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

*pacIIpe IeTHTEIBHOE CBOMCTBO YMHOMKEHMS™ *.

TOYKAMU Ha KOOPJAMHATHOM MPSAMOW, HAXOAUTH KOOPIWHATHI
TOYKH.

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

M cmosib30BaTh MPABUJIO OKPYIVIEHUS HATYPAJIbHBIX YHCEI IIPU
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.




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

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemrenue TeKCTOBBIX 3a/1a4 Ha Bce apu(MeTHIecKne AeHCTBUS,
HAa JIBIJKCHUE U ITOKYIIKH.

BeinoHaTs apugMernyeckue ACMCTBUS C HaTypalbHBIMU
YUCIIAMU, BBIYUC/ISTH 3HAYCHHs YHUCIIOBBIX BBIPAXKCHHM CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh NPOU3BEICHUE B BUJE CTEIICHU, YUTATh CTECIICHHU,
MCNO/Ib30BATh TEPMHUHOJIOTHI0 (OCHOBAaHME, IIOKAa3aTelb),
BBIYMCJISITh 3HAYEHUsl CTENEHell npu HEOOXOJUMOCTH ¢
BU3yaJIbHOW OIIOPOM.

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

Mcmonp30BaTh MpU  BBIUMCICHUSX MePeMECTUTENbHOE H
coueTareJlbHOE  CBOMCTBA  CJIOKEHHST M YMHOKCHHS,
*pacnpeneMTeIbHOE CBOICTBO YMHOKeHHA ™ ; HOpMYIHpoBaTh
M [pPUMEHATh  IIpaBWIa  NpeoOpa3oBaHHMs  YHUCJIOBBIX
BBIPA’KEHUHM HA OCHOBE CBOMCTB apU()METHYECKHX AeHCTBUMH
NP HEOOXOAMMOCTH ¢ HANIPABJISIIOLIEH MOMOLIBIO.
@opmMyIMpoBaTh oONpeaeeHHus] JEIUTENd M KpaTHOro (c
OTIOpPOIl Ha ANTOPUTM NIPABUIIA), HA3BIBATH JICJUTENIN U KpaTHbIE
YUCJIa; Ppacmo3HaBaTh IPOCThIE U  COCTaBHBIE  YHCIIA;
(hopMy/IMpOBAaTHh U MPUMEHATH MPU3HAKHU JIEIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha anNTOPUTM TMpaBUIIA); NMPUMEHSITH
AQJIFOPUTM  PA3JIOKEHWs] YWCIAa Ha MPOCThIE MHOXKUTEIH;
HAXOJAUTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
Pacrio3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA O
HATypaJIbHBIX YMCIIAX, IPUBOAUTH NPUMePbI U KOHTPIIPUMEDSI,
CTPOUTHh BBICKA3bIBAHUSI W OTPHUIAHMS BBICKa3bIBaHUI O
CBOICTBaxX HaTypaJIbHBIX YHCEJ C ONIOPOH Ha oOpasell.

Pemiath TEKCTOBBIE 3a/Ja4M  apU(PMETUUYECKUM CHOCOOOM,
MCIO0JIb30BATh 3aBHCHMOCTH MEXIY BEIMYMHAMHU (CKOPOCTH,
BpEMs, PAaCCTOSIHHE; I1I€HA, KOJIMYECTBO, CTOMMOCTb M Jp.) NpPH
HEOO0XOIMMOCTH C HCIIOJIb30BaHUEM CIPaBOYHON HH(OpMaIuu:
AHAJM3UPOBATH TEKCT 3a/1a4M, NMepeopMy/IHpPOBaTh YCIOBUE,
H3BJIEKATH HEOOXO0MMbIe JTaHHBIE, YCTAHABJIMBATH
BaBUCHMOCTH MEXAYy BEIMYMHAMU TIPU HEOOXOIMMOCTH C




HAIIPABJIIOLIEH ITOMOLIBIO.

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

I[puBoanTh, pa3dupaTrh pPa3IUYHblE pEIIEHUs, 3alUCH
PEIICHNI  TEeKCTOBBIX  3ahad  (IpH  HEOOXOAMMOCTH  C
HAIpPAaBJISAIONMIEH TOMOIIBIO).

C noMombi0 megarora OUEeHHBATh IOJNYYCHHBIH pE3yibTar,
OCyHIeCTBJISATH  CAMOKOHTPOJb,  INpOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIINOKH.

*Pemath 3agaul ¢ moMombI0 mepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHs apU(PMETUKH.

Harasianas
reomerpus. Jlmanu

Ha IMJIOCKOCTH
(12 1)

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

[IpakTuueckas pabota «IlocTpoeHne y3opa U3 OKpyKHOCTEI».

VYron. IlpsMoH, OCTpbIM, TymnmoW W pa3BEPHYTHIA YIJIBL.
N3mepenue yrios.

[TpakTryeckas pabdora «IlocTpoeHue yrioB.

Pacno3HaBaTh Ha  uYepTeXkax, pHUCYHKAX, OMUCHIBATH,
MCIIOJIb3YSl TEPMUHOJIOTHIO, WM HM300paxaTb C IIOMOILBIO
UEpTEXKHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOAMMOCTH  IIO
BHU3YyaJbHOW OIIOpPE): TOYKY, NPSAMYK, OTpPE30K, JIyd, YIoJ,
ITOMaHY10, OKPY>KHOCTb.

Pacno3naBaTh, MPUBOAUTHL NPHUMePBI O0BEKTOB PEATBHOIO
Mupa, UMEHMX (OpMy H3YUEHHBIX (QUIYp, ONEHHBATH HUX
ITMHEHBIE pa3MeEpBI.

Mcnoib30BaTh JUHEHKY U TPAHCIOPTUP KAK MHCTPYMEHTHI ISt
[OCTPOCHMs U U3MEPEHUS: M3MEPATh JIMHY OTPE3Ka, BEIUYUHY
yIaa; CTPOMTHL OTPE30K 3aJaHHOM JUIMHBL, Yrojd, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LUPKYJIEM pPaBHBIE OTPE3KH, CTPOMTH
OKpPY>KHOCTb 33/IaHHOT'O pajinyca.

N300paxkaTh KOHQUIYpallUM TE€OMETPHUYECKUX QUryp u3
OTPE3KOB, OKPYKHOCTEW, WX 4YacTel Ha HEIWHOBAHHON W
KjeTyaToil Oymare; mpeajaratb, ONHCHIBATH M 00CYKIATh
CMOCOOBI, AQJTrOPUTMBI TOCTPOEHHUS IIOCIIE COBMECTHOTO
aHaJIn3a.

Pacno3HaBaTh M M300pakaTh HAa HEJIMHOBAHHOM M KJIETYATOU
Oymare TpsIMOW, OCTpBIM, TyNOW, pPa3BEPHYTHIA  YIJIbI;
CPaBHMBATh YIJIbI.




BbIuncasATh JUIMHBI OTPE3KOB, IOMAHBIX.

I[onumMaTh W WCHOOJB30BATH TPH pelIeHHH 33124
BaBHCHMOCTH MEXKIYy CIMHUIIAMUA METPUYECKOU CHCTEMBI Mep;
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. IlpaBunbHble M HenmpaBwibHblE ApoOu. OcHOBHOE
cBoicTBO Apodu. CpaBHEHUE IPOOEH.

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

Pemienue TeKCTOBBIX 3afay, coiepkauux Jpodu. OCHOBHBIE
3a/1auu Ha ApoOH.

ITpumeHeHne OYKB Ul 3aIIMCU MaTEMaTUYECKUX BBIPaKEHUH U
MPEIIOKEHU .

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

UuTaTh W 3aNMCHIBATH, CPABHHUBATH OOBIKHOBEHHbIE Ipo0H,
npeniaraTb H 00CyKIaTh COCOOBI YIOPSIOYMBAHUS IpOOei.
IN300pakaTh OOBIKHOBEHHBIE IpOOM TOUKAMHU Ha KOOPIMHATHOM
MpPSAMOH;  HMCNMOJIb30BAaTh  KOOPJIMHATHYK  OPSIMYyH  JUIS
CpaBHEHUs IpoOei.

@dopMyIMpOBaTh, 3alIUCHIBATH € NMOMOIIbLI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOW JpoOM € ONOpOW Ha MpaBHIIO;
HCIO0JIb30BATh OCHOBHOE CBOMCTBO JIpoOM sl *COKpallleHUs
mpoOeit M mpuBeAeHUs OpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CITydasx™.

IpeacraBasaTe 10 o00pasly CMEIMIaHHYIO Jpo0b B BuUAE
HENpPAaBWJIbHOM W BBIAGNSATH LEIYH0 4YacTh 4HUCIa U3
HEMPaBUILHOM Jpodu.

BbInoHATH apudMeTnyecKue JecTBUS C OOBIKHOBEHHBIMU
MpoOsSMU B MPOCTBIX ~ CIIy4asx; NPHMEHSATh CBOWCTBA
aprudmeTnyecKkux NeNHCTBUI s palliOHATN3allUU BEIYUCICHUH.
BbINOJHATL NPUKHAKY M OLEHKY pe3yJIbTaTa BBIYHCICHMH;
NnpeaaraTh ¥ NPUMEHATh NPUEMBI IPOBEPKH BBIYMCICHUMN.
IMpoBoauTh HCCAEAOBAHUS CBOMCTB Jpo0Oed, omupasch Ha
YMCIIOBBIE OSKCIIEPUMEHTHl (B TOM YHCIE€ C IOMOILBIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAaHUS O ApPOOsX,




NPUBOAUTH NPUMEPbl U KOHTPIIPUMEPBIL.
Pemate, npocreilliue  TEKCTOBbIE  3a/JadyM, COJAEprKallue
MpOOHBIE JaHHBIC, U 33/J1a4M HAa *HAXOXKICHUE YacTU IIEJIOT0 H
L[€JIOT0 I10 €r0 YaCTH; BIABJIATH UX CXO/ICTBA U Pa3Iu4ns™.
MopaenupoBaTh XOJ PELICHMs 3aJayd C IOMOILBIO PUCYHKAa,
CXEMBI, TAOIUIIBI.

IIpuBoauTHL, pa3dmparb, OLEHUBATH DPA3JIMYHBIC DPELICHUS,
BalMCU pEIIeHUM TEeKCTOBBIX 3aJad IHpU HEOOXOAUMOCTH C
HaIIPaBJAIOIIECH TOMOIIBIO.

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

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

Harasanas
reoMeTpus.
MHOroyroJibHUKH
(10 u.)

MHoroyronpHuku.  YeTbIpEXYrOoJIbHUK,  MPAMOYIOJIbHUK,
KBaJpar.

TpeyroiabHUK.

[Inoumianp U nepuMeTp MpsIMOYTOJIbHUKA U MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX W3 TNPAMOYIOJbHUKOB, E€IUHMIIBI H3MEPEHUS
mwroniaau. [lepumerp MHOTOYyTOJIBHHKA.

Pacno3naBatb, H300pakaTh C IOMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB U OT pPYKHM, MOJEIUpOBaTh U3 Oymaru
MHOTOYTOJIbHUKH.

I[puBoauTHL MpPUMEPbI OOBEKTOB PEATBHOTO MHUPA, MMEIOIIUX

dbopMy  MHOTOYroJIbHUKAa,  HPSAMOYTOJbHUKA, KBaJpara,
TPEYrOJbHUKA, OLIEeHUBATH UX JTMHEHHBIC Pa3MEPBIL.

BblunciasaTh: TEPUMETP TPEYTrOJIbHHMKA, MPSIMOYTOJIBHHKA,
MHOTOYT'OJIbHUKA; IUIOIIA[b MPSMOYIOJbHUKA, KBajpara (IpH
HE00XO0IMMOCTH C ONOPO Ha alITOPUTM YUE€OHBIX JeHCTBUI).
N300paxarh OCTpPOYTOJIBHBIE, IPSIMOYTOJIbHBIE u
TYIOYTOJIBHBIE TPEYTOJIbHUKH.

CTpouTh Ha KJeT4aToil Oymare KBajpaT U NPSMOYTOJIbHHUK C
BaJlaHHBIMH JUITMHAMH CTOPOH.

MccnenoBaTh CBOMCTBA TNPSIMOYTOJbHUKA, KBajapaTa IYTEM
PKCIIEpUMEHTa, HaONIONEHUs, M3MEPEHUs, MOJCIUPOBAHMS;
CpaBHHMBATh CBOMCTBA KBaJIpaTa U MPSIMOYTOJIbHUKA.
Pacrio3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA O
MHOT'OYI'OJIbHUKAX, IPUBOJAUTH NPUMePbI U KOHTPIIPUMEDHI.
MccnenoBaTh 3aBUCMMOCTH IIJIOLIAAN KBaJpaTa OT JUIMHBI €r0
CTOPOHBI.




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

Beipa:kaTh BeIMYMHY IUIOLAAM B PaA3JIMYHBIX EIMHULIAX
M3MEpPEHUS] METPUYECKOW CUCTEMBI MEpP, HMCHOJIb30BATH
BABUCHMMOCTH MEXAY METPUYECKUMHU €IMHULAMU H3MEpEHUs
[UIOINAAX TNPU HEOOXOIMMOCTH C ONOPOH Ha CIPaBOYHYIO
MH(pOpMaLIUIO.

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

JlecaTuaHbIE
npoou
(38 u)

Hecsatuunas 3anuch apodeil. CpaBHEHHE AECATUUHBIX IPOOEH.

JleWicTBUS C ECATHYHBIME Ipo0siMu. OKpyTIIeHHE MECITUIHBIX
Ipobeii.

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

IpencTaBasATh ACCATUUHYIO JApoOb B BHJE OOBIKHOBEHHOM,
YMTATh W 3aNuchiBaTh, CPAaBHUBATH JCCATUYHBIE Jpo0H,
npeajaratb M 00CYy:KIaThb  CHOCOOBI  YIOPSAIOYMBAHHUSA
IMECATUYHBIX APOOEH.

N300pakaTh AeCATHYHBIE JPOOM TOYKAMU Ha KOOPIMHATHOM
MIPSAMOM.

BbISIBISATH CXOACTBA W Pa3jH4Msl NPaBWI apu(PMETHUECKUX
IMEeHCTBHUI ¢ HATYPATHHBIMH YUCIAMH U JACCATUYHBIMH JTPOOSIMH,
[OCJIE COBMECTHOTO aHAIN3A.

BoinoinaTh apudmeTnueckue JACHCTBUA C  JIECATHYHBIMU
MPOoOSMHU; BBIMOJHIATH, TPHKUAKY W OLEHKY pe3yibTaTa
BBIYMCIICHUM.

Ipumensith cBoiicTBa apudMETHUECKUX JeHCTBUH  uIs
[paliioHaIN3au1 BIYUCICHUH.

I[puMeHsTH, MPABUJIO OKPYIJIEHHS JCCATUYHBIX JpoOei, mpu
HEOOXOMMOCTH C BU3YaJIbHOU OMTOPOH.

I[poBoaUTH MCCIETOBAHUSI CBOWCTB JECATHYHBIX Apo0ei,
ONMHpasCh Ha YHCJIOBBIE OHKCIEPUMEHTHI (B TOM 4HCIE C




[MOMOIIIbIO KOMITBIOTEPA).

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

PemiaTh npocTediiue  TEKCTOBBIE — 3a7adM, COZAEprKalue
MPOOHBIE aHHBIE, U HAa *HaXOXKJEHHWE YacTH ILIEJOro M LEeJIOro
10 €r0 YaCTU™; BBIABJIATH UX CXOACTBA M Pa3JIMYusl.
MoaenupoBaTh XOJ PELICHMs 3aJadd C IOMOILBIO PUCYHKa,
cxembl, TaOauipl. Pa30uparh pa3ivuHble pELICHMS, 3aIlUCH
PELLICHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIAMU B PEAIbHBIX >KU3HEHHBIX
CUTYyalHsX.

C nmoMombI0O MeAarora OUEHUBATHL IIOIYYCHHBIM pPE3ysbTar,
OCYLIEeCTBJISATL  CaMOKOHTpOJIb,  IIPOBEpsii  OTBET  HA
COOTBETCTBUE YCIOBUIO, HAXOAUTh OUIMOKH.

3HAKOMUTHCS C HCTOPHE Pa3BUTHS apU(PMETHKI

Harasianas
reoMeTpus.
Tesna u purypsi
B IIPOCTPAHCTBE
C )

*Muororpannuku. M300paxeHne MHOrorpaHHUKoOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpssmoyronbHbIi mapamnenenunesn, kyo. Pa3Béprku kyba u
napajuleJenuneaa.
O0BEM Kyba, IPSAMOYTOJILHOTO MapajuIiesienunena™.

PacniozHaBaTh Ha 4epTeikax, PHCYHKaX, B OKpY:Kalwlem
MHpe TPSMOYTOJIbHBIN Napanienenune], Kyo, MHOIOTpaHHUKH,
ONUCHIBATb,  HCHOJb3ysl TEPMHHOJIOTHIO, OLICHUBATH
ITUHEWHBIE pa3MeEpBI.

IpuBoAMTH MPUMePbI OOBEKTOB PEAIBHOIO MHUPA, MMEIOLIUX
(bopMy MHOTOrpaHHHKA, MPSMOYTOJBHOTO MapajieNenunesaa,
KyOa.

N300paxkaTh Ky0 Ha KiieTyaToi Oymare.

HccnenoBarb CBOMCTBA KyOa, MPSIMOYTOJIbHOTO
napajuiejenunea, MHOIOTPAHHUKOB, HCIOJIb3Ys MOJEIHU MpHU
HE0OXOIMMOCTH C HAMPaBJISAIOUIEH TOMOIIBIO.

Pacno3zHaBaTh  pa3BéPTKM  Kyba HW  MmapajUienenurnesa.
MoaenupoBarh Ky0 M napajuienenunesn u3 Oymard M Mpoyux
MaTepuasoB, o 00pasily.

Haxoauth u3MepeHHUs, BBIYUCIATH IUIOHIANb IOBEPXHOCTH,
00BEM Ky0a, TPSMOYTOJIBHOTO TMapajiesienuIesia ¢ Onopoil Ha
QITOPUTM Y4eOHBIX JCHCTBUIA; HMCCJIeI0BATh 3aBHCHMOCTH




00BEMa Kyba oT JUTUHEI ero pedpa.

Ha6s101aTh M NPOBOAUTH AHAJOTHM MEXIy MOHIATHUAMU
rUIoMaaM 1 00bEMa, TIEPUMETPA U TUIOIIA TN TOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIE W JIOXKHBIE BBICKA3bIBaHUS O
MHOIOI'DaHHUKAX, NPUBOAUTH NPHUMEPBI U KOHTPIPUMEPHI.
PemaTn 3a1a4uu U3 peajbHOM KU3HHU.

IloBTOpEHUE
M 00001IeHHE
(10 u.)

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOJOB Kypca 5 Kiacca,
0000111eHNE 3HAHUH.

BbI4ucaATh 3HAYCHUsI BBIPAXKECHUM, COACPKALIUX HATYPAIbHbIE
YUClia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHINOIHATH
rpeoOpa3oBaHMs YUCE MPU HEOOXOIUMOCTH C HaIpaBJsIolIeh
MOMOIIBIO.

Boioupats  cmoco®  CpaBHEHMS — 4Mcel,
NPUMEHATh CBOWCTBA apU(pMETUUYECKHX
[paliMOHaIN3aU1 BBIYUCICHUH.
OcylecTBIATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUH H
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

Pemiate mpocreiimme 3aJauydM U3 PEAIBHOW  JKU3HHU,
NPUMEHATh MaTeMaTH4YecKHe 3HAHMS U1 PEUICHHs 3a1ad U3
IMPYTUX y4eOHBIX MPEIMETOB.

Pemiate  mpocreiimme  3aaadu
CPABHUBATL  CIOCOOBI  DELICHUSA
PALMOHAJILHBIH CIIOCO0.

BBIYHCIICHHH,
NEUCTBUM IS

crocodamm,
BBIOMpATH

pa3HbIMU
3a/1a4d,

6 xaacc (ue menee 170 u)

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

OcHoBHOE coaep:xaHue

OcHOBHBIE BHUABI 1€ATCJIBHOCTHU oﬁyqalomnxm

HartypaabHble
ymncaa
(30 )

Apudmernueckue JIEUCTBUSA c MHOTO3HaYHBIMHU
HaTypaJbHBIMU 4YMCJIaMHU. UKCIIOBBIE BBIPAXKEHHUS, IOPSIAOK
JIEHCTBHI, UCIIOIb30BaHNE CKOOOK. OKpYIJICHHE HATYPATbHBIX

BoinoaHsaTs apudpmernyeckue aeiicTBUS C MHOTO3HAYHBIMU
HaTypaJbHBIMU YHUCJIaMHM, HAXOAUTh 3HAYCHUHA UYHCIOBBIX
BBIpAXXEHHH cO cKOOKaMU 1 6e3 CKOOOK; BLIYMCJISTH 3HAYEHUS




YHCEIl.
Jenutenu u KpaTHbIC YKCIia; *HauOONBIINNA OOIIMI JACIUTEIH
¥ HaMEHbIIee 00IIIee 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 W
coyeTarejlbHOe CBOWMCTBAa CJOKEHHSI M  YMHOKEHHS,
*pacnpenesMTe]bHOe CBOWCTBO YMHOKEHHSI OTHOCUTE/IbLHO
CJI0KeHUS™, CBOICTBA apu(MeTHYECKHX J1elCTBUI.
HccnenoBarh  YUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBATh OMNpededeHHsl JICIUTENId U KpaTHOro,
HauOOJbIIEro OOIIEro JAEIUTENs U HAUMEHbBIIEro OoOIIero
KpaTHOT0, IPOCTOTO M COCTABHOI'O YHUCEJ; HCIOJIb30BATh 3TH
MOHSTHS IIPU PELIEHUHU 3a]1a4 (IIPY HEOOXOAUMOCTH € ONOPO Ha
AJITOPUTM TPaBUIIA).

IpuMeHsITH AJITOPUTMBI BBIYUCICHHUS HAHOOJBIIEro OOIIEeTo
JIenmuTeNns W HauMEHBIIEro oOIIero KpaTHOTO JBYX YHCel,
QJITOPUTM Pa3JIOKEHUS YHUCIIa Ha IPOCThIE MHOKUTENH.
HccnenoBarh cBoiicTBa IE€IMMOCTH CyMMBI M NPOM3BEICHUS
YHUCell ¢ ONOPOM Ha BOMPOCHBIN MIIAH.

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

KoncrpyupoBars  MaTeMaTH4YecKHe  NpPeMJIOKeHHUs]  C
MTOMOUIBIO CBSA30K «H», KUIN», «ECIH..., TO...» [I0 00pasiy.
Pemiath TEKCTOBBIE 3a/1a4M, BKIIOYAIOIINE TOHATHS AEITUMOCTH,
apumeTnyeckuM CcrnocobOM, UCIONB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IJIaH.
MoaenupoBarh XOJ pelIeHHs 3aJadd C MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH Pa3JINYHbIE pPeIIeHUSs],
3alMCH  pelleHHil TeKCTOBBIX 3aJa4 C HalpaBJAIOILEH
MTOMOUIBIO.

Kpurnyecku OLICHUBAaTh MOJIyYeHHBIH pe3y/abTaT, HAXOAUTh




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

Harasnnas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

*Tlepnenaukynspuble npsmele. [lapannenbHblie npsmelie™.

PaccrosiHue Mexay AByMs TOYKaMH, OT TOYKH JIO MPSMOH,
JUIMHA IYTU HA KBAJIPATHOM CETKE.
*TIpuMepbl IPSIMBIX B MPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexkax, PUCYHKax Cilydad B3aUMHOIO
PacroIOKEHUs IBYX NPSAMBIX.

M300paxkarth ¢ NOMOIIBI YePTEKHBIX HHCTPYMEHTOB
KjIeTyaToll Oymare JBe IepeceKaloluecs MpsMble, JBeE
IapaJuIeIbHbIE IPSMBIE, CTPOUTH IPIMYIO, NEPIECHIUKYISPHYIO
JaHHOM.

IIpuBoauTh NpuMepbl [apaJuIeIbHOCTH u
NEPIEHIUKYJIAPHOCTH IPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBatb B MHOIOYIOJBHUKAaX NEPHEHAUKYJSAPHBIE H
napajuiejabHble  CTOpOHBbL. HM300paxkaTb MHOIOYIOJIBHUKU C
napajuleJbHBIMU, NEPIEHIUKYJIIPHBIMA CTOPOHAMH 110 00pasily.
Haxoauth paccTrossHue MEXIy ABYMs TOYKAMH, OT TOYKH [0
NpsAMOM, JUIMHY HyTH Ha KBaJpaTHOW CETKEe, B TOM YHCIIE
UCTOJb3Ys LIU(PPOBBIE PECYPCHI.

JApoou
(32 4)

OObIKHOBEHHAsT ~ JIpoOb, OCHOBHOE€  CBOWMCTBO  Jpo0wH,
cokpaienue n1pobdeit. CpaBHeHUE U yIOpsI0uYnBaHue ApoOeH.
Hecsatuunbie TpoOU U METPUYECKasi CUCTEMa Mep.

Apudmerndeckue  JeicTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUUHBIMH IPOOSMHU.

OrtHomieHue. JleneHre B JaHHOM OTHOIICHHWHM. *Macirad™,
MPOTOPIIHSL.

[TonsiTre mporeHTa. BBIYHCIeHHE TPOIEHTa OT BEIUYHHBI U
BEJIMYMHBI 110 €€ MPOIICHTY.

Pemennie TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIEHTHI.
[TpakTnueckast padora «OTHOIIEHUE JJIMHBI OKPYXHOCTH K €€
JUAMETPY».

CpaBHUBATHL W YHNOPSIAOYMBATH JIpOOH, BHIOMPATH CHOCOD
CpaBHEHUs Ipobei.

IIpencraBasaTh [eCATUYHBIE IpOOM B BUJE OOBIKHOBEHHBIX
nIpoOeil 1 OOBIKHOBEHHBIE B BHJIE JECATUYHBIX, HCMOJIb30BATH
IKBHBAJIEeHTHBbIE MpPeICTABJIEHUs] APOOHBIX YHCEN MPH HX
CpPaBHEHMM, TIPH BBIYHMCICHUSX (IpU HEOOXOJUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Hcnoab3oBaTrh JecATHUHBIE ApoOu Tpu TpeodpazoBaHUU
BEJINYUH B METPUYECKOMN CUCTEME MED.

BoinoJHsaTh apudpmernyeckune AeiicTBHSL ¢ OOBIKHOBEHHBIMU
U JICCATUIHBIMHA JIPOOSMH.

BoruucasaTs 3HAYEHUS BBIPAXKEHU, coJiepKaInx
OOBIKHOBEHHBIE W JIECATHYHBIE  JpOOHM,  BBHITIOJHSTH
npeoOpa3oBaHusi pobOel, BBHIOHPATH CHOCOO, NPUMEHATH
CBOIicTBa apu(PMETHUECKUX IEHCTBUM A1 paloHaIN3aluu
BBIUMCJICHU.




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

HaxoauTh 3KCHePUMEHTAJIBHBIM IYTEM OTHOLICHUE JJIMHBI
OKpYXHOCTH K e juamerpy (mIpu HEOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxonuth MacmTal IulaHa, KapThl U BBIYUCIATH PAcCTOSHUA,
MCIOJIb3YS MacIlTad ¢ ONOPOH Ha aJITOPUTM Y4E€OHBIX AEHCTBUM.
OOBSICHATH, YTO TAKOE MPOLEHT, YHOTPeOIsITh 000POTHl pPeUH
CO CIIOBOM «IIPOLEHT». BbIpaskaTh IPOLEHTH B ApoOSIX U
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
HaXO0XXJIeHHE ApoOH (IIPOIIEHTA) OT BEIMYUHBI M BETMUUHBI TI0 €€
npobu (TporeHTty), apoOu (MpOLeHTa), KOTOPBIM COCTaBIISET
onHa BenuuuHa OT apyroi. IlpuBoauTh, pa3duparh,
OLIEHMBATDH PA3JIMYHBIC PEIICHHUs, 3alTUCH PEIIEHUI TEKCTOBBIX
3aj]a4u Mpu HEOOXOJUMOCTH € HAIIPABIIAIOLIEH MOMOIIBIO.
N3Baexkars uHpoOpMamu ©3 TAOMUI U JAMATPAMM,
MHTEPIPETHPOBATH TaOJIMYHBIE JaHHBIE, OTIpeseNTh
HanOoJIbIIIee M HANMEHBIIIEE U3 MTPECTABICHHBIX JaHHBIX.

Harasanas
reoMeTpusi.
Cummerpus
(6 9)

*QOceBast cumMmeTpusi. LleHTpanbHas CHMMETpPHUSL.

[TocTpoeHre CUMMETPUYHBIX QUTYP.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3naBaTh Ha yepTekax M M300pakeHUSIX, H300pakaTh OT
PYKH, CTPOUTH C TOMOIIBIO MHCTPYMEHTOB (UTYpYy (OTpe30K,
JIOMaHYyl0, TPEYrOJIbHUK, MpPSAMOYIOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAIOLIEH TOMOILBIO.

Haxoauth npuMepbl CHMMETPUH B OKPY’KalOIIEM MUPE.
MopneaupoBarh U3 Oymaru JBe (GUIYpbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO INPSMOM; KOHCTPYHMPOBATh TI'€OMETPUYECKUE
KOH(HTypaluu, UCIONb3ysl CBOMCTBO CUMMETPHH, B TOM YHCIIE
C MOMOUIbIO LU(POBBIX PECYpPCOB € ONOPOM Ha alropuTM




y4eOHBIX JICUCTBUII.

Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB Ui 3aIIUCU MAaTEMaTUYECKUX BbIPAKEHUH U
npeyiokeHuil. *byKkBeHHblE  BBIp@KEHHUS U YMCIIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE paBEHCTBa, HAax0KJICHUE HEU3BECTHOTO
KOMITOHEHTA. DOpMyIIBI.

Hcnoab3oBath OYKBBI 11 0003HAYCHHs YHCEN, MIPHU 3aIllUCU
MaTEMATHYECKUX  YTBEPXKACHHM, COCTABJIATH OYKBEHHBIE
BBIPAXKEHHUS IO YCIOBUIO 3aa4H.

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

BbIunciasTh YHCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHUAX OYKB C ONOPON Ha aNrOpUTM Y4EOHBIX
JICHCTBHIL.

3anucbiBaTh ¢hopmy.bi: nepumMeTpa u IUIOILA
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY)KHOCTH, TUIONIAJN
KpPYTa; BHINOJIHATH BRIYHCJIEHHS 110 3TUM (HopMyIiaM.
CocTaBiasiTb (popMyJibl, BBIPAKAIOIIKME 3aBUCHMOCTH MEXAY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, paCCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJIUTEIBLHOCTh, BpeMsl, O0BEM pabOTHI;
BBITIOJHATH BBIYUCIICHUS TI0 3TUM (opMyaMm.

Haxoauth  HEW3BECTHBII  KOMIIOHEHT  apHU(QMETHYECKOTO
JICCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYyroJIbHUK, IIpUMEpPEHL YEeTBIPEX YT OJIbHUKOB.
[IpsMoyronbHUK, KBagpaT: CBOHCTBa CTOpPOH,  YIJIOB,
JMaroHanei.

N3mepenue yrinoB. Buabl TpeyroibHUKOB.

[lepumerp MHoOroyronbHuka. [lnomanp ¢urypsl. dopmysnst
nepuMerpa W IUIOMAAM HpsiMOyrojibHUKa. [lpubmmxénHoe
U3MEpEeHUe Mo U GUryp.

*TIpakTuyeckas padorta «Ilnomaas kpyran™.

N300paxkaTt, Ha HEIWHOBAHHOW W KJeT4yaTroil Oymare c
UCIOJIb30BaHUEM YepPTEKHBIX MHCTPYMEHTOB
YEeTBIPEX YT OJIBHUKU c 3aJJaHHBIMU CBOMCTBAMH: c
napajieNIbHbIMU, MEePIeHAUKYISIPHBIMU, PaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIAMU W JIp., PaBHOOEIPEHHBIM TPeyrojabHUK.
IIpennarars U 00CyK1aTh CNIOCO0OBI, ATTOPUTMBbI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HaOJIIOJCHHE,
MOJICIMPOBAaHNE, CBOWMCTBA  NPSMOYTOJIbHUKA, KBajpara,
pa3OuBaTh Ha TPEYTOJIHHUKH C OMTOPOI HA BOMPOCHBIH TUTaH.
O00CcHOBBIBATH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPXKIEHHUsI O TPSMOYTOJIEHUKE, KBaJpare, pacno3HaBaTh
BEPHBIC U HEBEPHBIE YTBEPKACHUSI.

W3MepsATH M CTPOUTH C TIOMOIIBIO TPAHCIIOPTUPA YIJIBL, B TOM
4uCcI€ B MHOTOYIOJIbHHMKE, CPABHHBATH YIJIbI; PACO3HABATH




OCTpbIE, IPSIMBIE, TYIbIE, PA3BEPHYTHIE YIJIbL.

Pacno3naBars, U300paxkaTh OCTPOYTOJIbHBIM,
IIPSAIMOYTOJIBHBIH, TYIOYT'OJIBHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHUI  TPEYroJIbHUKH (TMpU  HEOOXOJUMOCTH C
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

BeruucasrTe [IEPUMETP MHOI'OYTOJIbHUKA, IJI01A1b
MHOTOYTOJIbHUKA pa3OMeHHeM Ha MPSMOYTOJbHUKHU, Ha PaBHbIC
¢burypsl, HUCHOIB30BaTh METPUYECKUE EAUHHIIBI U3MEPEHUS
JUTMHBI U TIJTOIIAIN C OTIOPOM HA aJTOPUTM yUeOHBIX JEeHCTBUIA.
Hcnoab3oBaTh NpuOIHKEHHOE U3MePeHHe JJIMH U IUIoNIa1en
Ha KIETYaTOl Oymare, NpUOIMKEHHOE W3MEPEHUE JUTHHBI
OKPY’KHOCTH, TUIOLIAAN Kpyra.

IHoaoxxurTeabHLIC H

[lensle  uymcna.  *Moaynp  yucia,  reoMeTpUyecKas

I[IpuBoANTL NpPHUMePHI HCIOJIB30BAaHUS B DPEAIBHON KU3HU

oTpHUAaTeJIbHbIE UHTEpIpeTaus MOAYsl. UnCIoBbIe TPOMEXKYTKU™. MOJIOKUTENBHBIX U OTPULATEIBHBIX YUCEL.
qyucjia ToNOKUTENbHEIE W OTPUIATENbHBIE umcia. CpaBHeHHE N300paxkath 1enbIe YnCia, MONOKUTENbHBIE M OTPULATENbHbIE
(40 1) TIOJIOKUTENBHBIX U OTPULATENbHBIX uncel. Apudmerndeckue | AT  TOUKaMH — Ha  HHCIOBOM  NPAMOH,  HMCIIOJB30BATH
JeHCTBHUS C TIOJI0KUTETLHBIMU U OTPULIATENBHBIMY UicIamy, | TACTOBYIO HPAMYFO UL CPaBHCHIS HHCCIT.
PelleHne TeKCTOBBIX 3a/1ad. I[IpumeHsiTh NpaBUJIA CPAaBHEHUS, YNOPSA0YMBATH LEJIbIE
quciia; *HaX0AUTh MOTYJIb Ynucaa™.
®opMyJIMPOBATH MPABUJIA BEIYHUCICHUS C TIOJOKUTEIBHBIMU U
OTPHULIATEIIBHBIMU YHCJIAMH, HAXOAUTH 3HAYEHHUsl YHCIIOBBIX
BBIPAKEHH, coJiepKaIInx JENCTBUSA
C TIOJIOKUTEIBHBIMH ¥  OTPUIIATEIBHBIMU  YHCIAMH  TIPH
HEOOXOIUMOCTH C OMOPOI Ha aNTrOPUTM MPaBHIIA.
IIpumeHsATh CBOWCTBA CIOXKEHUA U YMHOXEHHUS  JUIA
peoOpa3oBaHUs CyMM U MTPOU3BEACHUN.
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 THArPaMMBL. TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPIWHATHOM IIJIOCKOCTH TOYKH H

[TpakTtuyeckas padora «IlocTpoeHue quarpaMmm.
Pemienne  TEKCTOBBIX  3amady,  COACpXKAIUMX  JAHHBIC,
Ipe/ICTaBJICHHbIEC B TAONIHIIAX U HA JUarpaMmax.

¢Gurypel 1o 3aJaHHBIM KOOpJIMHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.
Yurarth cronbuarsle u KpPYTrOBbIE JarpaMMbl;




HHTEPNpPEeTHPOBATH JIaHHBIC; CTPOUTH cTosouaThie
JINarpaMMmBl.

Hcnoab3oBaTh MH(POPMALUIO, TIPEICTABICHHYIO B Ta0IUIaX,
Ha JuarpaMmax Uil PElIeHHUs] TEKCTOBBIX 3aJady U 3a1ad u3
peanbHOU KU3HU.

Harasnuas
reoMeTpusi.
Durypsi

B NIPOCTPAHCTBE
9 v)

*[IpssMOYTOJIBHBII Tapasuiesenume, Ky0, npu3ma, mupamuia,
KOHyC, [uinuHap, 1map u  chepa.  M3o0paxeHue
POCTPAHCTBEHHBIX dburyp. [Tpumepnt pa3BEéPTOK
MHOI'OI'paHHUKOB, UJIMHAPA U KOHYCA.

[TpakTrueckas paborta «Co3znanue Mojienei
IPOCTPAHCTBEHHBIX QUTYPY.

[Tonsitue oO0BEMA; emauHMIBI H3MepeHHus o0béEMa. OOBEM
MPSIMOYTOJIBHOTO TIapaJuIeyIeuIie ia, Kyoa, popmMyiel 00bEMa*™.

Pacno3sHaBaTh Ha  uepTekKax, PpUCYHKax, ONHMCBHIBATh
nUpaMuIy, MpU3My, HUIHHIP, KOHYC, IIap, H300paaTh UX OT
PYKH, MOJEJTHPOBATH U3 OyMaru, MiIacTUIMHA, IIPOBOJIOKU U JIp.
¢ Hampasiitonie nomoiuso. IIpuBoANTH NMpUMepbl 0OBEKTOB
OKPY’KaIOIIEro MUpa, UMEIOLINX (OPMBbI Ha3BaHHBIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, Pa3BEPTKA.

H3y4yaTh, UCHIONB3Yysl SKCIIEPUMEHT, HAONIOJICHHE, W3MEpEHNE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOWCTBA Ha3BaHHBIX TEJ, BBIABJIATH CXOACTBA M PA3INYHA:
MEXy MUPaMHUION M MPU3MOI; MEXTy LMIMHIPOM, KOHYCOM U
IapOM.

Pacno3naBaTh pa3BEPTKU Mapajuienenunena, Kyba, MpHU3MBI,
NUpaMyU/ibl, KOHYCa, WINHAPA; KOHCTPYMPOBATH JAHHBIE Tela
U3 pa3BEPTOK, CO3/aBaTh HUX MOJAEIM C HalpaBIsAOLIeH
MOMOILBIO.

Co31aBaTh MOJeJIH NPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, IIJIACTUIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEUCTBUIA.

N3mepsaTh Ha Moaeasix: JJIMHBI pEOEp MHOTOIPaHHUKOB,
JaMeTp I1apa.

Boruucasate mo  ¢opmyiaam: 00bEM  IPSIMOYTOJBHOTO
napajjenenunena, Kyba; HCIONb30BaTh €AMHUIBI M3MEPEHHS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTABJICHHBIX M3 KYyOOB,
napajJlelIeuIe0B; peliaTh 3aa4i C PEabHBIMU JaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO HH(POPMALIHUIO.

IHoBTOpEHUE,

[ToBTOpEeHHE OCHOBHBIX MOHSITHH U METOJOB KYypcoB 5 U 6

BeryucasrTs 3HAYCHUS BBIPAKCHMUI, CoZEpIKaIUX




00001IeHHE,
cHCTEeMATH3aIMs
(20 u)

KJIACCOB, 0000IICHNE ¥ CHCTEMATH3aLIMs 3HAHHUI.

HaTypajbHbIE, IEJIbIe, TOJIOXKHUTEIbHbBIE U OTPHULATEIbHBIC
yucia, OOBIKHOBEHHBIE M JECSITHUYHBIE JApOOU, BBINOJIHATH
peoOpa3oBaHus YKUCEN W BBIPAKEHUH MPU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIBIO.

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

Pemath mpocTeiilime 3agauM U3 pPEATBHOM  JKU3HH,
NPUMEHAATHL MaTeMaTH4YeCKHe 3HAHMS Ul PELICHUs 3a1ad U3
JIPYruX NPeIMETOB.

Pemars npocreiiiue 3a1a4i pa3HbIMHU cIIoco0aMu.
OcylmiecTBJIATh CAMOKOHTPOJIb BBINOJHIAEMBIX JCHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.

BBIYHCIICHUH,
NEUCTBUU i

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJIT'EBPA» (I1IO TOJAM OBYYEHMUS)

7 knace (He menee 102 )

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoACpPKAHUEC

OcHoBHbIE BUbI JIeITEJIbHOCTH 06yqa101unxcn

4acoB)
Yucaa u [lonsiTHE palMOHATILHOTO YUCIA. CucreMaTM3upoOBaTh U odoramarnb 3HAHUSA 00
BbIYMCJIEHHSI. Apudmernueckue AEHCTBHUS C PAIMOHAIBHBIMHA YHCIAMU. | OOBIKHOBEHHBIX U JECATUIHBIX APOOSX.
PanuonanbHble CpaBHeHMe, ynops104MBaHUE PALIMOHAIBHBIX YHCEI. CpaBHHMBATBh H YHOPSIA0YMBATH APOOHU, TIPeoOPa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM MOKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

Perienue OCHOBHBIX 3aj7jay Ha ApoOU, MPOLIEHTHI U3 peaTbHON
MIPAKTHUKH.

[Ipu3Haku  [E€IUMOCTH,  PA3jOKEHHs  HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL
PeanbHble 3aBUCUMOCTHU. IIpsimas u obpaTHast
[IPONOPLUOHAIBHOCTH.

OOBIKHOBEHHBIC B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECSTUYHYIO IPOOb.

IIpumensitTe  pasHooOpasHble  CcHOCOOBI M NPHEMBI
BbIYNMCJIEHNS] 3HAYEHUH TPOOHBIX BBIPAKEHUI, COIEPKALIUX
OGLIKHOBCHHBIG n ACCATUYHBIC I[p06I/IZ 3aMCHIATH npu
HEOOXOAUMOCTH  JECATUYHYIO JpoOb  OOBIKHOBEHHOH W




OOBIKHOBEHHYIO JIECATUYHON, IPUBOJUTH BBIpAXKECHHE K (hopme,
HauOoyee yINOOHOW Uil  BBIYUCICHHWH, IPeoOpa3oBHIBATH
JIpOOHBIE BBIPAKECHHUS HA YMHOXKECHHE U JEJICHHE JECATHYHBIX
npoOeit K NEHCTBHUAM C LENBIMH YHCIaMU (IIPH HEOOXOAUMOCTH
C HalpaBJISAIOUIEH TOMOIIBIO).

I[IpuBoanTH YHCIOBBIEe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HATypaJbHBIM I[OKa3aTeleM, OOBSCHSAS 3HAUYCHHUS OCHOBAHHS
CTCIICHU W TOKa3aTelsl CTCICHU, HAXOIUTh 3HAUYCHUS CTEICHEH

Biza @ (2 — moGoe PAIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCII0) C OMOPOH HA CIIPABOYHYIO HH(OPMAIIHIO.

[ToHnmaTs cMbICA 3anMcH OOJBIIMX YHCEJ € INOMOIILIO
AecATHYHBIX Apoleil U cTeneHel ynciaa 10, TpUMEHATH UX B
peaJIbHBIX CUTYAIUsIX.

IIpuMeHSITH IPU3HAKY JETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIU
HaTypaJbHbIX YHUCEIL.

Pemate mpocreiilime 3ajaYM Ha  YaCTH, IIPOLIEHTHI,
IPOMNOPILMH, HA HaX0XJIeHHE ApoOH (IPOLIEHTa) OT BEIHMUUHBI U
BEJIMYMHBI 10 €€ Jpobu (ImpoLeHTy), ApoOu (IpoueHTa),
KOTOpBIM COCTaBIIsI€T OJHA BeIWYMHA OT Apyroi. IlpuBoauTs,
pa30upaTh, OLEHNUBATDH PA3JINYHbIC PEILICHUS, 3alIUCU PEIICHUIN
TEKCTOBBIX 3a]a4.

Pacno3naBatb M OOBACHATH, ONUPASICH HA OIPEACICHHUS,
OpsSMO MPONOPLUOHATIBHBIE M 00paTHO NPONOPLUOHAIbHbIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMU; MPUBOAUTH MPUMeEPHI ITHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHMX Y4eOHBIX
MPEIMETOB.

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

Auredpanyeckue
BBIPAaKeHU s
(27 9)

bykBennsle  BolpaxeHus.  llepemennsle.  JlomycTtumsie
3HAYEHHs epeMeHHbIX. DOPMYIIBL.
[IpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK

Osaapgers Ha 0azoBoM yYpPOBHeE anreOpanyeckoi
TEPMUHOJIOTHEN W CHMBOJUKOW, NMPUMEHSITh €€ B Ipoliecce
OCBOCHHMS yUeOHOTO MaTepuaa.




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 LEIOT0 BBIPAKEHHUS B MHOTOWICH
IPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, paCKphITHEM CKOOOK.
BhInOoIHATL YMHOXXEHHME OJHOWIEHA HAa MHOIOYIEH H
MHOIOWJIE€Ha Ha MHOIOYICH, MPUMEHATh (HOpMysbl KBajpaTa
CyMMBl M KBajpara pasHOCTH C OIIOpOM Ha CIIPAaBOYHYIO
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 peoOpa3OBaHUE MHOTOUWIEHOB JMJIs PELICHUS
pa3IMYHBIX 3aJad HU3 MATEMAaTHKH, CMEXKHBIX IPEIMETOB, W3
peanbHON NPAKTHUKHU.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHA MATEMATHKH.

YpaBHeHus
1 HEpaBeHCTBA
(20 u)

VYpaBHeHue, npaBuia npeobpazoBaHus YpaBHEHUS,
PaBHOCUJILHOCTh YPaBHEHMIA.

JIuHeitHOE ypaBHEHUE C OJHON IEPEMEHHOMN

IIEPEMEHHOM, pELICHNUE JIMHEWHBIX YpaBHEHUN. Pemenne 3a1au
C TIOMOIIBIO YPaBHEHHUM.

*JluneitHoe ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €T0 rpapuK™.
Cucrema IByX JIMHEWHBIX YPaBHEHUU C ABYMS MEPEMEHHBIMH.
Pemenne cucreM ypaBHEHUH CIIOCOOOM IMOJCTAHOBKU U
CIIOCOOOM CIIOKEHHS.

Pematp JMHENHHOE YypaBHEHME C OJHOW IIEPEMEHHOW,
NpUMEeHsAs NPaBWJA IEpexofa OT MCXOJHOIO YPaBHEHHS K
paBHOCWIIBHOMY €My Oosiee npoctoro Buzaa. I[IpoBepsiTs,
ABJIETCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHEHMUS.

I[oadupars nmpumepbl Nap YUCEN, SBIAIOMIMXCA PEIIEHUEM
JIMHEWHOI'O YPaBHEHUSA C ABYMs [IEPEMEHHBIMH.

CTpouth B KOOPIMHATHOW IUIOCKOCTH TpaduK JIHHEHHOTO
YpaBHEHHUsI C JBYMs MEpPEeMEHHBIMH (IIPU HEOOXOAUMOCTU C
MCIOJIb30BAHUEM CMBICIIOBOW OMOPBI); MOJB3YACh T'padUKOM,
NPUBOJAUTH IPUMeEPbI PELICHNs YPABHEHHUS.

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

CocTaBasiTh M pelIaTh YPAaBHEHUE WIM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 3aJa4d, HWHTEPIPETHPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/la4yd IIOJYy4YEHHBIH pe3yiabTaT C ONOpPOM Ha
BOIIPOCHBIH IJIaH.




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, 3amaHHBIX (opmymamu. YUrteHue rpaduUKOB
peanbHbIX 3aBUCUMOCTEM.

[Tonstue Qynkmuu. I'paduk dyakuun. CBoiicTBa (HyHKIIHIA.
JIuneiinas  gynkuus. I[loctpoenwe rpaduka aHHEHHOU
byukiun. ['paduk Gyakuun y = kX + b,

H3o0paxatb Ha KOOPJAMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOLIIME 3aJaHHBIM KOOpAMHATAM, JIy4M, OTpPE3KH,
MHTEPBAJIbI; 3aIMCHIBATH UX Ha alIreOpanyecKoM si3bIKE.
OTrMeyaTh B KOOPAMHATHON IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAMHATaM; CTPOUTh TI'paUKHA HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OopMyJlaMH, B TOM 4YMCJIE C MOMOIIBIO IUPPOBBIX
naboparopuil.

IIpuMeHsiTh, M3y4aTh NpPeMMYIIECTBA, HHTEPHPETHPOBATH
rpaduyecKuii criocod MpeICTaBICHMS H aHaIN3a Pa3HOOOpa3HOI
KU3HEHHOH HH(pOpMAaIHH.

OcBauBaTh Ha 0a30BOM YpOBHE MOHATHE (PYHKIIMH, OBJIAICBATh
(GyHKIIMOHATIBHONW TEPMHUHOJIOTHEH.

Pacno3naBarth JUHEHHYIO QyHKIUIO Y = KX + b, omuceiBaTh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3Ha4YeHU K03 duuueHToB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MPABUIIA).
CrtponTthb rpaduxu JuHelHO# QyHKimu, GyHkimuy = kx + b
Hcnonb3oBats nudpoBbie pecypcbl Uil IOCTPOCHUSA
rpaduKoB PYHKIMI U U3ydeHUs UX CBOMCTB.

[IpuBOAUTE TPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B peajbHBIX
IpoLeccax U sIBJICHUSIX.

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 MTPU HEOOXOAMMOCTHU C HAIIPABJISIONMIECH TOMOIIIBIO.
OcyniecTBJIAATh CAMOKOHTPOJIb BBINOJIHAEMbBIX JEUCTBUM H
CaMONIPOBEPKY pe3ysibTaTa BBIYHCICHHM, MpeoOpa3OBaHUM,
IIOCTPOEHUM.

Pemath mpocreiilime 3agauM U3 pEATbHOM  JKW3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA I PEIICHUS 3a/1a4 U3
JIPYTUX IPEIMETOB.

Pemiate mnpocreiiliye TEKCTOBbIE 3a1a4H, CPaBHUBATD,
BbIOHPATH CIIOCOOBI PEILICHUS 3a1a4UH.




8 kmacc (He menee 102 u)

Ha3zBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHoOe coepkaHue

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

4acoB)
Yucna u KBagparnbiii  xopeHb M3 uucina.  *Ilonarue 00| @opmyaupoBaTh onpeaeaeHHe KBaJpaTHOTO KOPHsA U3 4HCIa,
BbIYHCJICHHS. uppalMoHabHOM  yHcie.  JlecaTuuHble  NpUONMKEHUS | apU(PMETUYECKOrO KBAaJPAaTHOIO KOPHS MPH HEOOXOIUMOCTH C
KBaaparusie MPPALMOHAIIBHBIX YNCEIL. BHU3yaJIbHOW OIIOPOM.
KOpPHH HeiictBurenbHble ynciaa. CpaBHEHHUE JEHCTBUTENBHBIX uncen™. |[IpuMeHsITh OIEpaluio HM3BJIEYEHHS KBAJpaTHOTO KOpPHSA W3
(15 9) Apudmernueckuil KBaApaTHbIM KOPEHb. qucia, HCMOJb3Ys IPU HE00X0AUMOCTH KAJBKYJISITOP.

YpaBHenune Buaa X° = a.

CaoiicTBa apudmeTnyecKux KBaJIpaTHBIX KOpHEH.

[IpeoOpa3oBaHre  YHCIIOBBIX  BBIPAXKCHHM,
KBaJIpaTHbIE KOPHH.

COZIepIKaINX

OIIeHI/IBaTb KBaApaTHbIC KOpHHA O EeJIbIMU qucjiaMu u
JECATUYHBIMU JPOOSMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U
UppalMOHAJIbHBIE YUCIIA, 3alIMCAHHbIE ¢ TIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH MpH HEOOXOIMMOCTH € HapPaBJISIOLIEH TOMOIIBIO.

HccnenoBars ypaBHEHHE X2 = d, HaxoAWTb TOYHBIE W
npubimkEHHbBIe KopHU ipu @ > 0.

HccnenoBarh cBOiMCTBAa KBaJpaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE AKCIEPUMEHTHl C MCIIOJNb30BAaHUEM KaJbKYJIsSTOpa
(xoMmbIOTEPA).

IlpumeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHeH 1/
npeodpa3oBaHNs BbIPAKEHUI.

BbinosHATL mnpocreiimine mnpeo0pa3soBaHWs  BBIPAKCHUI,
coJlepKalluX KBaJpaTHbIE KOPHU. BplpakaTb NepeMEHHbIE W3
reOMeTpPUYECKUX U PU3ndecKuX GopMys MPU HEOOXOIAUMOCTH C
ONOpOH Ha MPABUJIO.

BorunciasiTe 3HaYeHHs1 BBIPAXKEHUHN, COJEpKAIINX KBaJpaTHbIE
KOpPHU, UCIIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIBKYIIATOP.
HUcnoan3oBath B XOA€ peleHUs 3a7ad  dJIEMEHTapHbIE
NPECTAaBJICHUSA, CBSI3aHHBIC C NPUOTMKEHHBIMU 3HAUYCHUSIMH
BEJIMYHUH.

3HAaKOMUTBCA C UICTOPUEH pa3BUTHS MaTeMaTHKH.




Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ IeJBbIM
nmoKa3sarejieM
(79)

Crenens ¢ nenslM nokasareneMm. CTangapTHas 3aluch YUCa.
Pa3mepbl 00BEKTOB OKpysKaroIiero Mupa (0T 3JIeMEHTapHbIX
YaCTHUII 10 KOCMUYECKUX OOBEKTOB), UTUTEILHOCTH TPOIIECCOB
B OKPYXAaroIleM MUpeE.

CBoiiCTBa CTETIEHH C LIEJIBIM MTOKA3aTEIIEM.

®opMyIUpPOBaTH ONpeaeIeHre CTEIICHH C IeJIbIM MToKa3aTeIeM
(pu HEOOXOUMOCTH TI0 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, JIUTEILHOCTH IMPOIIECCOB B
OKpY’KarolieM MHpe.

@opMyJIMPOBaTh, 3aMMCHIBATL B CHMBOJIHYECKOIi (popme U
WLTIOCTPHPOBATH NMPHMEPAMH CBOICTBA CTEMEHU C IENbIM
nmokasareneMm (IpH  HEOOXOIUMOCTH C  HUCIOJIb30BAaHUEM
BU3YIILHOW OIIOPHI).

IIpuMmensiTh  cBOWCTBA CTEMEHHM JUISI  IpeoOpa3oBaHUS
BBIPOKEHUH, COJCPIKAIIMX CTCIECHU C IICIBIM IOKa3aTelieM C
UCIIOJIb30BAHUEM  CIIPABOYHOW WHGpOpMAuu. BbIMOJHATH
JAelcTBUSI C YHUCIaMH, 3alMUMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXXEHUE, JIeIeHNe, BO3BE/ICHUE B CTETICHB ).

Auaredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(59

KBanpatsslil TpéxuneH. PaznoxkeHue kBajpaTHOrO TpEXUsIeHA
Ha MHOXHTEIIH.

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

PacknaapiBaTh HA MHOMKUTEJIM KBAJApaTHbIM TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TIPH HEOOXOIUMOCTH C
OIIOPOM Ha AITOPUTM IpaBUIIA.

AuredOpanyeckue
BBIPasKeHH .
AuredOpanyeckast
ApooOL

(154)

Anrebpandeckas ApoOs. [JomycTrmMbie 3HaYEHUS TIEPEMEHHBIX,
BXOIAIIMX B  anreOpanyeckue BoIpakeHus. (OCHOBHOE
CBOMCTBO anreOpanyeckoit npodu. CokpaieHne apooeil.
Crnoxenue, BBIUMTAHUE, YMHOXEHHE U JIeJICHHe
anreOpanmdeckux  apoOeii. [IpeoOpazoBaHue BbIpaKeHUH,
CoJIeprKalIuX anredpandeckue Ipoou.

3anuceiBaTh anredpandeckue BeipaxkeHus. HaxoauTh 001acTh
OTIpeieNIeHNUs] PAllMOHAIIEHOTO BBIPAXKEHUSI.

BbINOJHATHL YKCIOBBIE MMOJACTAHOBKHA M BBIYMCJIATH 3HAUCHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYIATOPA.
@opMyJIMpOBaTh OCHOBHOE CBOMCTBO anredpanyeckoil Ipobu
¥ MPUMEHSATH €ro JJIs peoOpazoBaHust Jpobeit.

BoinogHATh aeiicTBUsSI ¢ anreOpandyeckuMH JApoOsSMU MpU
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumeHsTs
npeoOpa3oBaHus BBIPAXEHUN JUIsl pelleHus 3a1ad. BeIpakaTth
nepeMeHHble U3 (opmyn (pU3MUECKUX, TECOMETPUUECKHUX,




OMHCHIBAIONIUX OBITOBBIC CUTYallMH) MPU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparnsie
YPaBHEHHSA
(154)

KBagparnoe ypaBHenue. HemosiHoe kBajapaTHOE ypaBHEHHE.
dopMya KOpHEH KBaapaTHOTo ypaBHeHuUs. *Teopema Buera™*.
Pewienne  ypaBHeHMH,  CBOIOAIIMXCS K KBaJApaTHBIM.
[Ipocreiimme ApoOHO-paLIMOHATILHBIC YPaBHEHHUS.

Pemenne TeKCTOBBIX 3aad € TIOMOIIBIO  KBAAPATHBIX
YpaBHEHUH.

Pacno3HaBaTh KBaJpaTHbIE YPABHEHUS.

3anucpiBaTh (QOpPMYJy KOpHEH KBaJpaTHOIO YpaBHEHUS;
pemiaTh KBaJApaTHbIe YPaBHEHUs] — IIOJIHbIE U HEMOJHbIE (C
MCIIOJIb30BaHUEM CIPAaBOYHON MHPOPMAIUN).

IIpoBoauTs  mpocreiilime  McCAeAOBAHMSA  KBaJPaTHBIX
YpPaBHEHUU.

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

HabaogaTts M aHAJIM3MPOBATH CBSA3b MEXKAY KOPHAMHU U
K03 pHUIIHEeHTaMU KBaJPAaTHOTO YPaBHEHUSI.

*TIpuMeHsTh TeopemMy Buera TUISE pelieHus
3aj1a4 (C MCIOIb30BaHUEM 00pasia)™.

Pemats TekcTOBBIE 3amaydm  anreOpanvyeckuM CIocoOoM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHPOBKU YCIOBUS 3aJaud K
anreOpanyeckol MOZAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOUMOCTH C  HampaBIAIOIIEd TOMOINBIO);  pelaTh
COCTaBJIEHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH PE3YJIBTAT.
3HAKOMUTHCS C HCTOPHEl Pa3BUTHS aIreOpsl.

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 1)

JIuHeltHOe ypaBHEHHE C JBYMs IE€pPEeMEHHBIMH, €ro rpadux,
IIPUMEPBI PEIICHNS YPABHEHHH B LIEJIBIX YNCTIAX.

Pemenne cucreM [ByX JIMHEWHBIX YPAaBHEHUHW C JBYMs
nepeMeHHbIMU. [Ipumepsl pelIeHHnsT CHCTEM HEJIWHEWHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMH.

*T'papuueckas HMHTEepHpeTalusi  ypaBHEHUS C  JABYMS
MIEPEMEHHBIMH U CHCTEM YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU *.
Pemrenne TeKCTOBBIX 3aJ1a4 € MOMOIIBIO CUCTEM YPABHEHUM.

Pacno3HaBaTh JMHENHBIE YPABHEHUS C IBYMS IIEPEMEHHBIMH.
Crtpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM YHCIE
HCHoJb3ysi HH(poBbie pecypcehl (P HEOOXOIUMOCTU C
OTOPOY Ha aJITOPUTM Y4E€OHBIX IEUCTBUM).

Pa3nuuyares napajulenbHBIE M NIEPECEKAIOIIHUECS NPSMbIE M0 UX
YpaBHEHUSIM.

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

Pemath npocTelne CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUN
HE SIBJIACTCS IMHEWHBIM NP HEOOXOJUMOCTH € HalpaBJIIOLIeH
MOMOILBIO.




*TIpuBoauTh rpaguyeckyl0 HMHTEPNPETANMI0  PEIICHUS
YPaBHEHMsI C JABYMs IE€PEMEHHBIMH M CUCTEM YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU. ™

PemaTth TeKcTOBBIE 321a4H AITeOPaMUECKUM CIIOCOOOM.

YpaBHeHnus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyMpoOBaTh CBOliCcTBa YUCIIOBBIX HEPABECHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 01HOM nepeMeHHOM. JInHeliHbIle HepaBEeHCTBA C | WIUTIOCTPUPOBATh MX Ha KOOPJIUHATHON IPSIMO.

HepaBencrBa OJHOM mnepemMeHHOM M uX pemeHue. Cuctembl JHHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.

(12 9) HEPaBEHCTB C OAHOM MEPEMEHHOMN U UX pELICHUE. Pemiatp JMHEIiHBIE HEPAaBEHCTBA C OJHOM NE€PEMEHHOM,

N300pakeHne penieHns JIMHEHHOTO HEPaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHNEe HEPABEeHCTBA HA YHCIOBOM MPSIMOM.
Ha YUCIIOBOU IPSIMOM. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh peIIeHUE

CUCTEMBl  HEPaBEHCTB  HAa  YHUCIOBOM  NPSIMOM  IIpH
HE00XO0/IMMOCTH C BU3YaJIbHOW OIOPO.

DOyHKIMH. [lonsatne ¢ynkuuu. OOnacTe ompeneneHus W MHOXECTBO | Mcmoab3oBaTh  (QYHKIHOHAIBHYIO ~ TEPMHHOJIOTHIO W

OcHoBHBIC 3HayeHui QpyHKiuu. CriocoObl 3a1aHus PYHKIMIA. CHMBOJIHKY.

NOHATHS I'paduk ¢ynkuu. CoiicTBa (QyHKIMH, UX OTOOpakeHHE Ha |BbIuMCAATH 3HAYeHHst QYHKUIUHN, 3aJaHHBIX (GopMmynaMu (IIpu

Sy rpaduke. HEOOXO/MMOCTH HCIONb30BaTh KalbKYJISATOpP); COCTABJIATH
Ta0JIMIbI 3HAYeHUH (QYHKIHH.
Ctpouts no Toukam rpaguku QyHKIUIL.
OnuceiBaTh cBOMcTBa (QYHKIIMM Ha OCHOBE €€ Irpauyeckoro
OpEJCTaBICHUs MpH  HEOOXOJUMOCTH C  HalpaBIIAOLICH
ITOMOIIBO.
Hcnoab3oBaTh  (QYHKUMOHAIBHYIO  TEePMHHOJOTHI0O  H
CHMBOJIHMKY.
HccaenoBarh mpuMepbl IpadUKOB, OTPAXKAIOMIUX peabHbIE
npoueccsl U sBiaeHUs. [IpuBoAUTH NMpHUMepPbI NPOLECCOB U
SBJICHUH C 3a/1aHHBIMH CBOMCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE MPOTPAMMBI [UI TIOCTPOCHUS
rpaduKoB PYHKIUI U U3ydeHUS UX CBOMCTB

DOyHKIMH. Urenne wu mnoctpoeHue rpapukoB ¢yHkuuid. Ilpumepsl | Haxoauth ¢ moMombio rpadpuka QyHKIUN 3HAUCHHE OJHOM U3

YuciioBbie rpaduKoB (PYHKIHH, OTpa’KarOIIKUX pealIbHbIE IPOLIECCHI. paccMaTpUBAEMBIX BEIMYUH 110 3HAYCHUIO APYTOM.

byHxuun OyHKIUH, OIIUCHIBAIOIIE HPAMYIO 5 o0paTHyI0 | B HECIIOXHBIX cCiIydasx BbIpaxKaTh (OpPMYJIOH 3aBHCHMOCTH




(CAY) PONOPIMOHATIFHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mexay BeTUUUHAMH.
Ipaduk pynxmumy = X2 OnuceiBaTh XapakTep HW3MEHEHHsS OIHOM BEJIMYUHBI B
— 2\ = 3y = _ k. i
Oyuxuuny = X5,y = X5,y = Vx, Y =5 *rpaduueckoe 3aBHCHUMOCTH OT U3MEHEHUS IpYyron }
. - Pacno3snaBate Buabl u3ydaeMmbix ¢QyHkiuid. Iloka3piBaTh
pEIlIECHNE YPAaBHEHUH U CUCTEM YpaBHEHUM. .
CXeMaTH4YeCKH TI0JIO)KEHWE Ha KOOPAMHATHOM IJIOCKOCTU
rpadukoB byHKIMIA BHJIA: y = X, y = X,
k
y = Vx oy =g
HUcnonb3oBars GQyHKIUOHAIBHO-TPaUYECKUE
npeacTaBJIeHHs /U1l PELICHUS U UCCIIEI0BaHUS YPaBHEHUH U
CUCTEM YPABHEHMH.
I[IpumensTe MppPoBLIe pecypebl Uil NOCTPOCHUS I'padUKOB
GbyHKIHIA.
IloBTOpPEHME [loBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHATH CHOCOOBI CpPaBHEHMS 4YMCEJI, BBIYMCIICHUH,

M 00001IeHHE
(6 9)

KJaccoB, 00001IeH e 3HAHNH.

npeoOpa3oBaHuil BBIPAKEHUH, pEIIeHUs] ypaBHEHUI.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJHAEMBIX JICUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

Pemrare 3agayu W3 peaJibHOM  KU3HHM, NPUMEHATH
MAaTEMAaTUYCCKHUE 3HaHWA MOJId PpCHICHUA 3aJad W3 JPpYrux
IIPEAMETOB.

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

9 kiacc (ae meree 102 u)

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

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

Yuciaan

PaHI/IOHaJIBHI:Ie quciia, *I/IppaHI/IOHa.HBHBIe qHucijia, KOHCYHBIC U

Pa3BuBaTthb npeacraBjaeHuss O HYUCIaX: OT MHOXCCTBA




BbIYNCJIEHUS.
JlelicTBUTEIbHbIE
quciaa

99

OecKOHEeUHbIe NECATUYHBIE Ipoou. MHOXkeCTBO
JNCHCTBUTENBHBIX  YUCEN; JCHCTBHUTEIBHBIE YHUCIIA  Kak
OecKOHeuHbIe JlecCATUYHBIE Ipodu. B3ammHO opHO3HAUHOE
COOTBETCTBUE MEXIY MHOXECTBOM JIEHCTBUTENIBHBIX YHCET U
MHOECTBOM TOUYEK KOOPAMHATHOU IPSIMOM.

CpaBHeHue  JE€HCTBUTENBHBIX  4HUCEN,  apUpMeTHdYecKHue
JEUCTBUS C IEHCTBUTEIbHBIMU YU CIIaMU. ™

[Tpubnnxénnoe 3HAa4YCHHE BEJIMYMHBI, TOYHOCTb
PUOITMKCHHUS.

Oxpyrnenne wuyucen. Ilpukuaxka W OLEHKa pe3ynbTaToOB
BBIYMCIICHUM.

HATypaJbHbIX YHCEJ 10 MHOKECTBA ACHCTBUTENBHBIX YHCEN.
O3HakoMHTBCHA c BO3MOHOCTBIO IIPE/ICTABICHUS
JNEHCTBUTEILHOTO YHCIIa KaK OECKOHEYHOU IECSITHYHON Apoou,
NPUMEHSATHh JIECATUYHbIE NPUOIMKEHUS palMOHAJIBHBIX U
HMppalOHAJIbHBIX YUCEN.

*3anucpIBaTh, CPaBHMBATh " YHOPSiI0YMBATh
JIEUCTBUTEIIbHBIC YK CIIa™.

BeimosiHATh, coyeTas YCTHblE W NHCbMEHHBIE MPUEMBI,
apupmernyeckue JIeiicTBUS C PAUMOHAIBHBIMU YHUCIAMY;
HAXOJUTh 3HAUEHHUs CTENEHEW C LEeIbIMM [OKa3aTeasiMu U
KOPHEH; BLIYUCJIASATH 3HAYCHUS YUCIOBBIX BBIPAKECHUH.
Honyuyutrs mnpeacraB/ieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YUCeJl B MPAKTUYECKOU IESITEIbHOCTH YEIIOBEKA.
AHaU3MPOBaTh M JeJaThb BBIBOAbI (110CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOIMKEHUS JIEUCTBUTEIBHOIO YHCIIA
IIpY PELIECHNH 3a1a4.

OKpyrisiTe JEHCTBUTEIBHBIE UYNCIIA, BBIMOJHATH NPUKUIAKY
pe3ynbTaTa  BBIUMCIEHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.

3HAKOMMTHCS C UCTOPUEN pa3BUTHS MATEMATUKH.

YpaBHeHus

U HEpaBeHCTBA.
YpaBHeHust

¢ OJIHOM
nepeMeHHOMn

(14 1)

JIuneiiHoe ypaBHeHHe. PemieHne ypaBHEHUH, CBOASIIMXCA K
JIMHEUHBIM.

KBagparHoe ypaBHeHue. PemenHue ypaBHEHMI, CBOISAIIMXCS
K KBaJlpaTHbIM. bUKBaipaTHbIE ypaBHEHUS.

*TlpuMepsl pelieHUs] ypaBHEHUHW TpeTbed U  4eTBEPTOU
CTeIeHeH pa3iokeHueM Ha MHOXKUTENN. ™

Pemenue npo6HO-pallOHAIBHBIX YPAaBHEHUH.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM METOA0M.

OcBauBaTh, 3aNOMMHATHL W MNPHMEHATH Trpaduyeckue
MEeTO/bI IIPU PEIICHUN YpaBHEHUH, HEPAaBEHCTB M HMX CUCTEM
(mpu HEOOXOIUMOCTH C OINOpPOl Ha aIrOpuUTM Yy4eOHBIX
JIEUCTBHI).

Pacno3HaBathb LieJbie U IpOOHBIE YpaBHEHUS.

Pemath JiMHelHble W KBaJpaTHble YPABHEHHsl, YPAaBHEHUI,
CBOASIIMECS K HHUM, IMpocTelinne JIpoOHO-pallioHaIbHbIE
YpaBHEHHS.

IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTb TEKCTOBBIE 3aJa4d Pa3HBIMU
croco0amH.

3HAKOMHTHCS € HCTOPHEl pa3BUTHS MATEMAaTUKN




YpaBHeHnus JIuneitHOE ypaBHEHUE C ABYMS MIEPEMEHHBIMU U €10 Tpaduk. |OcBaMBaTh M NMPUMEHSITH MPHUEMBI PELICHUS CHCTEMBI JIBYX
U HEpaBeHCTBA. Cucrema AByX JNMHEWHBIX YPaBHEHHMM C JIBYMs IIEPEMEHHBIMH |JIMHEHHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMHU U CUCTEMBI JIBYX
Cucrembl n e€ peuieHue. PemieHue cucreM IByX YpPaBHEHMM, OJHO W3 |ypPaBHEHHMH, B KOTOPBIX OJHO YPABHEHME HE SIBJISACTCS JIMHEHHBIM
YPaBHeHHUI KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM CTEIICHH. (o BU3yasbHOM omope).
(14 9) I'padmueckas wHTEpHpETallds CUCTEMBl ypaBHEHHH ¢ aAByMs | Mcmosb3oBaTh (QYHKIMOHAIBHO-TpadUUECKUE IMPEACTABICHUS
IIEPEMEHHBIMH. JUISl pellleHHusl M MccJleIOBAHUSl YDABHEHUH U CUCTEM.
Pemienue TeKCTOBBIX 3aa4 aNreOpandeckuM CrioCOOOM. AHAJIM3UPOBATh TEKCTHI 3a/1a4, peliaTh UX aaredpandeckum
CHOCOOOM: MEPeXOauTh OT CIOBECHOH (hOPMYIHPOBKU YCIOBHS
3a7auu K anreOpandeckoil MOJeNu MyTEM COCTABJICHUS CUCTEMBI
YPaBHEHHH; pelIaThb COCTaBJICHHYI0 CHCTEMY YypPaBHEHUI;
HHTEePIPETHPOBATH PE3YJILTAT.
3HAKOMHTBCS ¢ HICTOPHEN Pa3BUTHUS MATEMaTUKU
YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anuCbIBATh, IOHHMATbh, HHTEPHPETHPOBATH
U HEpaBeHCTBA. JIuHelHbIE HEPAaBEHCTBA C OAHON IEPEMEHHON U UX PEIICHUE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTUHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHOW U HX | BLIMOJHATHL MpeoOpa3oBaHUs HEPABEHCTB, MCMOJIb30BATh IS
(16 9) peuieHue. peoOpa30BaHuUs CBOWCTBA YHCIIOBBIX HEPABEHCTB.
KBagpaTHble HEpaBEHCTBA U UX PELICHHUE. Pacno3HaBaTh JTUHEIHBIC U KBAJpaTHbIC HEPABEHCTBA.
I'papuueckas  MHTepmperanusi HEpaBEHCTB U cHUcTeM |PemiaTth  JMHEHHBIE  HEPaBEHCTBA, CUCTEMbl  JIMHEHHBIX
HEPABEHCTB C JIBYMs IIEPEMEHHBIMHU. HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIFOYAOLIUX KBAJIpPaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh IIOJIYYCHHBIEC PEILICHUS.
N300paxkaTh pelieHNe HEPABEHCTBA U CUCTEMBI HEPABEHCTB HA
YHCIOBOM MPSAMOH, 3amMCBIBATH DPELUICHHME C IOMOUIBIO
CHMBOJIOB.
PemaTh KBajpaTHblE HEPABEHCTBA, MCIONB3Ys TIpaduueckue
IIPEICTABJICHHUS.
OcBanBaTh W TPUMEHATH HEPABEHCTBA IIPU PEILIECHUU
Pa3IMYHBIX 3a/1a4, B TOM YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKUNH KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona,|Pacmo3HaBaTh BUAbI U3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 9) KOOPJMHATHI BEPIITUHBI MapadO0JIbl, OCh CHMMETPHUH Mapaboibl. |CXeMAaTHYECKH, 00bSICHATH PACIOJIOKECHHE Ha KOOPJIWHATHON

Crenennbie (QYHKIMHM C HATypaIbHBIMHU MOKa3aTeNsiMu 2 U 3,
WX TpavKu U CBOMCTBA.
Ipadukn ¢pyaxumit: y = kx, y = kx + b, ,y = ax, y = ax’,

TUIOCKOCTU TpadukoB GyHKImA Buma: Y = kx, y = kx + b, , y
= axé, y = axc,




<
1
=
<
1
RI=

- _ k o .
y = 4x Y = ~ B 3aBUCHMOCTH OT 3HAUCHHH K03 ULHEHTOB;

OIKCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBagpaTHUHYO (QYHKIHIO 110 GopMmyIie.
[IpuBoanTs, mNpUMeEpPbl KBAaJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTUUHON
Gyukmun Yy = ax’> + bx + ¢ (upu  HEOOGXOAMMOCTH  C
HAIPaBJISFOIIEH TOMOIIBIO).

Ctpoutb W  u300paxkaTh  CXeMaTHYeCKH  Tpaduku
KBAJPAaTHUHBIX (YHKIMH, 3a1aHHBIX GOpMyTaMu BHgay = ax’, y
—ax*+q y=ax+p?’: y=at+bx+c (upu
HEOOXOIMMOCTH C BU3YaJIbHOU OIOPOiA).

AHAJIUM3UPOBATh M NPUMEHATH CBOWCTBA  HM3YYCHHBIX
GyHKIMA 1S HMX T[OCTPOCHHUS, B TOM YHUCIIE C IOMOIIBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

IToHsATHE YUCIIOBOM MTOCIIEI0BATEIBHOCTH.

3ajaHue TOCIeN0BaTeIbHOCTH PEKYPPEHTHOM (GopMynoil u
¢dbopmyIoit N-To uieHa.

Apudmernueckass U reomerpuueckas nporpeccuu. Dopmynbl
N-ro wieHa apu(MEeTHUECKON U reOMEeTPUUECKOM MPOrpeccuid,
CYMMBI IIEPBBIX N YWICHOB.

*M300paxeHne 4IEHOB apU(PMETHUYECKOH U IeOMETpHUUYECKON
MIPOrPECCUi TOUKaMHU Ha KOOPAUHATHOM INTIOCKOCTH.
JInHENHBIN U DKCIIOHEHIIMAJIBHBINA POCT.

Cno>xHbl€ MPOLEHTHL. ™

OcBanBaTh M MPUMEHSTHh UHJEKCHbIE 0003HAUEHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBSA3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AnHaau3upoBath (QopMyildy N-TO 4jieHa IOCJIEI0BaTENbHOCTH
WIN  PEKYppeHTHY0  GOpMyJdy W  BBIYHCIATH  WICHBI
IIOCJIEI0BATEIBHOCTEH, 3aJITaHHBIX ITUMHU bopmynamu.
YcranaBiauBatb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU
MOCJIEZI0BATENbHOCTH, €CIIU BBIMHMCAHBI TEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUYECKYI0O M  TE€OMETPHUUYECKYIO
MIPOTPECCUU NPH pa3HBIX Crloco0ax 3aJaHMus.

Pemath 3ajauu ¢ HcHoib3oBaHMEM (GopMyl N-TO wieHa
apu(METHYECKOH U T€OMETPHUUECKOW IPOrpeccHif, CyMMBI
MEPBBIX N YWIEHOB C OMOPOil Ha CIPaBOYHYIO HHPOPMAIIHIO.
*W300paxkaTh WICHBl II0CIEAOBAaTENIbHOCTH TOYKAaMU Ha
KOOPJMHATHOM TIIIOCKOCTH ™.

PaccmaTrpuBare npuMepbl NpPOLECCOB M ABJEHUH U3




peambHOM  JKM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(pMETHUECKOI MPOrPeCcCHy, B TEOMETPUIECKON MPOIPECCHH;
*M300paxkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH rpadudecku™.
Pemats mnpocreiimme 3agauM, CBS3aHHBIE C YHCIOBBIMU
MOCJIEIOBATEIbHOCTAMU, B TOM YHCIIE 3aJa4yd W3 PEaTbHOU
KM3HM € WCIONB30BaHMEM  LUQPPOBBIX  TEXHOJIOTHI
(9MEKTPOHHBIX TabIUIL, rPaGUUECKOTO KaTbKYIATOpa U T.I1.).
*PemiaTh 33724l Ha CJIOXKHbIE MIPOLEHTHI, B TOM YHCIE 3a/1a4U
U3 pealIbHOM NMPAKTUKHU (C UCTIONb30BAaHUEM KAJIbKYJISTOpaA).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

[MoBTOpEHME,
00001meHMeE,
cHCTeMATH3aIus
3HAHMH

(18 )

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

AJjredpanyeckue BBbIPpaKeHUs (mpeobpazoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIE 3HAUCHHUS).
@®ynkmuu (IOCTPOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHEHUN U UX CUCTEM).

OnepupoBaTb TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
olepalyu HajJ MHOXECTBAMH;, HCHOJb30BaTh TIpaduyeckoe
IIPEACTABJIICHUE MHOKECTB ISl ONMCAHMS PEAIBHBIX IIPOLIECCOB
U SABJICHMH, @pU pEIIeHUuH 3aJady M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPIbHOE 4YHUCIO, IIPOCTOE U
COCTaBHOE YHCIIA, JCIMMOCTb HATypaIbHBIX YHCEN, NPU3HAKU
JEIUMOCTH, 1I€JI0€ YHUCIIO, MOJYJb 4YHCIa, OOBIKHOBEHHAas U
JecaTUYHas ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHIecKuit
KBaJPaTHBIN KOPEHb.

BpinoiHATL  fAelicTBUSA, CPaBHUBATH M YNOPAAOYUBATH
yucia, MPEACTaBIATh YHCIA HAa KOOPAWHATHOM IPsMOM,
OKPYIJIATH  YHCJIA;, BBINOJHATH MNPHUKHAKY MW OLIEHKY
pe3yJibTaTa BEIYUCICHUN.

PemaTh TekcTOBBIE 3a1a4H ApUPMETHIECKUM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COZAEpKallUe IIPOLEHTHI,
JIOJIM, YaCTH, BBIPAKAIOIIHUE 3aBUCUMOCTH: CKOPOCTb —
BpeMsi — pPAacCTOSIHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IPOU3BOAUTEIBHOCTD TPY/Ia.
Pa30oupartpb peanbHbIC KU3HEHHBIE CUTYalllH, (GOpPMYJIHPOBATH
UX Ha S3bIKE MAaTEMAaTHKH, HAXOAWUThH pEIICHUE, NPUMEHSA
MaTeMaTUYECKHUN anmnapar, HHTePNPeTHPOBATH PE3yIbTaT




OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIbIM I1OKa3aTeleM,
apupMeTHYECKH KBaJ[paTHBIN KOpEHbB, MHOI'OYJIEH,
anredpanveckas Apo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH Pacu€Thl I10
dbopMynaM, TpeoOpazoOBLIBATh IIENbIC, IPOOHO-PAIIMOHAIBHBIE
BBIDQKEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pas3ioKeHHEe MHOTOYJICHa HAa MHOXHTEIH, B TOM 4YHCIE C
UCMOJb30BaHUEM (OpPMyN Ppa3HOCTH KBaJpaTOB W KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CHPaBOYHYIO MH(MOPMAIIUIO);
HaXOJUTh [JONYCTUMBbIC 3HAUEHUsS IEPEMEHHbIX A JIPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCHl U
SIBTICHHUSL.

OnepupoBath mousiTusAMu: QyHKIMA, rpaduK QYHKIUN, HYIH
(GyHKINK, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHMs, yObIBaHMs, HanOOJIbIIEe U HAUMEHBIIIEE 3HAUCHHS
(GyHKIIH.

AHaNU3MpoOBaTh, CPaBHUBaTb, O00CYKAaTh  CBOWCTBa
(GyHKLIUH, CTPOUTH UX IPaUKH.

OnepupoBaTh MNOHATHSIMH: IIpsIMas IPONOPIHMOHAIBHOCTB,
oOpaTHass  MPOMOPIMOHAIGHOCTh,  JIMHEWHas  (QyHKIUS,
KBaJpaTU4Has QyHKLus, napabdosa, runepooa.

HUcnoan3oBath rpaguku UL ONpPENEICHUS  CBOWCTB,
IPOIIECCOB M 3aBHCUMOCTEH, Uil pelIeHus 3ajad U3 Jpyrux
y4eOHBIX TPEIMETOB M pPEaTbHOH >KU3HU; MOAEJHPOBATH C
MOMOIIBIO TPA(UKOB peaIbHbIE MPOLECCH U SBICHHUS.
Boipakath ¢opmysiaMu 3aBUCHMOCTH MEXY BEIMIHHAMHU.

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

7 kiaacc (He MeHee 68 )




Ha3zBpanue
pa3aesa (TemMbl)
Kypca (4uciio

OcHOBHOe coiep: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. Pacno3HaBaTh  M3y4YeHHBbIE  TeoMeTpudeckue  (Qurypsi,
durypsi CMexHbIe U BEpTUKAJIbHBIE YTJIbL. onmpeeNATh HUX B3aUMHOE pACIOJOKEHUE, BBINOJHATH
U HX CBOIiCTBA. Pabora ¢ mpocTelmmMu yepTexamu. 4epTEX MO YCIOBUIO 33a/1ayd (C HMCIOJIb30BAHHEM CMBICIOBOU
N3mepenue W3mepenne IJMHEHHBIX W YIJIOBBIX BEJIMYMH, BBIYMCICHHE |OMOPBI: HABOASIINE BOIPOCHI H/MIM alrOpUTMa y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JIEHCTBH ).
BeJIMYMH Ilepumerp u  1uomaas  ¢uryp, cocraBiaeHHbIX  u3|IlpoBoAMTH NpoCTEHIINE NOCTPOCHUS C IIOMOLIBIO LIUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JUHEHKH.
N3MepsaTh JUHEIHBIE U YIJIOBbIE BEIMYHUHBI T€OMETPUUYECKUX
U TIPAKTHYECKUX OOHEKTOB.
OnpenenssiTh «Ha TJa3» pa3Mepbl pealibHbIX OOBEKTOB,
MPOBOAUTH IPYOYIO OLIEHKY UX pa3MepoB.
Pemath 3a7auu Ha BBIYMCICHHE JJIMH OTPE3KOB M BEIUYMH
YTJIOB.
Pemath 3a/1a4 Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUUECKUX
dburyp.
IIpoBoauTh Ki1accu(UKalMIO YIIIOB, BHIYUCAATDH JIUHEWHBIE U
YIJIOBBIE BEIIUYUHBI, MPOBOAUTH HECJIO0:KHbIE HEOOXOAUMBIE
JTIOKa3aTeNIbHbIE PACCYKICHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMETPHU.
TpeyrojgbHuku [lonssiTe 0 paBHBIX TpPEYroJdbHUKaX W  IepBHUYHBIC | Pacmo3HaBaTh Tapbl PaBHBIX TPEYTOJIHBHUKOB Ha TOTOBBIX
(22 v) MPEJICTAaBICHUSI O paBHBIX (KOHTPYIHTHBIX) (urypax. Tpu|deprexax (C ykazaHHEM MPHU3HAKOB) MPU HEOOXOAUMOCTH C

MIpU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB.
[IpuzHakn  paBeHCTBA  NIPSIMOYTOJIBHBIX — TPEYTOJIBHHUKOB.
CBOMCTBO MeIMaHbI IPSIMOYTOJIBHOTIO TPEYTOJIbHUKA.
PaBHOOepeHHBIE W PABHOCTOPOHHHUE  TPEYrOJbHHKH.
[Ipu3Haky u cBOMCTBA paBHOOECIPEHHOTO TPEYTOJbHUKA.
[IpoTuB OGONbBIICH CTOPOHBI TPEYrOJbHUKA JIEKHUT OONBIIHA

BU3yaJIbHOW ONIOPOM.

BoiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

®opmyanpoBaTh OIpeEIIEHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,




yTOJL
[Ipocreiiie HepaBeHCTBA B TE€OMETPHUHU.

TpeyroyibHuKa. HepaBeHCTBO ToMaHOK ™.
[IpsAMOYTONIBHBIN TPEYTONLHUK ¢ YIiioM B 30°.
[IepBbie MOHATHS O IOKA3aTEIBCTBAX B TEOMETPHUHU.

*HepaBeHCTBO

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

®opMyJIMpOBaTh CBOWMCTBA U MPU3HAKK DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

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

I[IpumeHsTH IIPU3HAKU paBeHCTBa IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aJadyax (C MCIOIb30BAaHUEM CMBICIOBOM
OTOpPBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl ISl HMCCIAeTOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBCA C HCTOPHUEN PA3BUTHUSA FEOMETPUU.

IMapanieabHble [TapameneHble mpsiMble, WX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE NP | HAXOAUTH MPAKTUUYECKUE IPUMEPBHI.
yIJIOB MepeceyeHn  MapayiebHbIX MPSMBIX CEKYILEH). M3yyaTh CBOICTBAa YIJIOB, 00pa30BaHHBIX INPH 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 TpeyrojabHHAKa 00pa30oBaHHBIX NpPU MEPECEUEHUU OTUX MPSAMBIX TpPETben
IIPSAMOM.
BbIuHCAsATH CYMMY YIJIOB TPEYTOJbHUKA U MHOTOYTOJIBHUKA.
Haxonuth uyucinoBble W OyKBEHHbIE 3HAYEHUS YIJIOB B
TEOMETPHYECKUX 3a/1a4aX C MCIIOIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ UCTOPHENl Pa3BUTH T€OMETPUMU.
OxpyxHOCTH OKpyKHOCTb, XOpZbI U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoOBaThL  ONpedeeHHs:  OKPY)KHOCTH, XOPJBI,
H KpYyT. K OKpykHOCTU. OKpY>KHOCTb, BMcaHHas B yroy. *[loHsTtue o|auamerpa M KacaTelbHOM K OKpyxkHOcTH. M3ydarh ux
I'eomerpuueckune |I'MT, npumenenue B 3agadax. buccekTpuca M cepeaMHHBIN | CBOMCTBA, IPU3HAKY, CTPOUTH YEPTEXKH.
NMOCTPOEHUA NEPIEHANKYIISp KaKk T€OMETPUYECKHE MeCTa TOYEK™. HccnenoBarhb, B TOM YHCIIE HCHOJIB3YH HH(POBbIE PECYPCHI.

(14 u)

OKpy’KHOCTb, OIMCAaHHAs OKOJIO TpEyrojbHUKa. BnucanHas B

OKPYKHOCTb, BIIMCAaHHYK) B

yrojl; LEHTP OKPYKHOCTH,




TPEYTOJIbHUK OKPY>KHOCTb.
[Ipocreiimue 3aja4u Ha MOCTPOEHUE.

BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nna nokasarenbcTBa TEOpeM O
MepeceYeHN OUCCEKTPUC YIIIOB TPEYrOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TOMOILbIO
I'MT.*

OBjaneBaTr NOHATHAMHU  BIIMCAaHHOM
OKPY>KHOCTEH  TpEyrojibHUKA, HaXOAHUTh
OKPYKHOCTEH C OIOPOM Ha aIropuTM IpaBuJia.
PemiaTh OCHOBHBIE 3aa4uM HA MOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEIUHHOI0 MNEpPHEHANKYJIIpa JaHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  d4epe3  JAaHHYI  TO4YKYy U
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yrija; TPEYroJbHUKOB 110 pPa3jU4YHBIM dJEMEHTaM IpHU
HEOOXOMMOCTH C HAIPABJISAIONICH TOMOIIIBIO.

3HAKOMUTBCSI ¢ HICTOPHE Pa3BUTHUSA T€OMETPHUU.

U OIHUCAHHOU
HEHTPBhl  ITHUX

[HoBTOpEHME,
00001IeHNE
3HAHUM
(44)

[ToBTOpeHne u 0000IIeHHE OCHOBHBIX MOHATUH M METOJOB
Kypca 7 kiacca.

Pemartpb 3aJa4Yd Ha TIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUEC CBA3U
MCXKAY pa3iInYHbIMU YaCTsIMU Kypca.

8 kmacc (He MeHee 68 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe cogepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4aI0IUXCH

4acoB)
Yerwipéxyroabuuk |Ilapamnenorpamm, ero npusHaku u cBorctsa. YacTHele ciydau | M300paskaTh M HAXOAMTH HA YEpPTEkKaX YETHIPEXYTOIbHUKHU
/| napajuieiorpaMMoB  (MIPSIMOYTOJIBHUK, pPOMO, KBaApaT), HUX |pa3HbIX BUJOB U UX DJICMEHTHI.
(12 9) npuzHakd U cBoifctBa.  Tpamemus.  PaBHOOOkas — u|dopmyJmpoBaTh onpeeeHus: napajuiesiorpamma,

[psAMOYIOJIbHAS TPaICLUH.
*V nBoenue meauansl. LleHTpanbHas cumMmMeTpus™

NpSMOYToJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOMH
Tparenuu, IpsMOYTrOJIbHOM Tparemnny.




HUcnoab30BaTh 1NpPU  pelleHMHd NPOCTeHIIMX 3agay
IpU3HAKU U CBOMCTBA: MapasuieJorpaMMa, MpsiMOyToIbHHKA,
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.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS reOMeTPHUH.

Teopema ®aneca

*Teopema Daineca U TeopeMa 0 MPOMOPIHOHATBHBIX OTpe3Kax.™

HpOBOI[I/ITb MOCTPOCHUSA C IIOMOIIBIO HUPKYIIS U JIMHENKU C

U TeopeMa o Cpennsist TuHUS TpeyrojabHuKa. Tpamenus, e€ cpeiHsst JMHUSA.  |ucrosib3oBaHue  TeopeMbl  dameca U Teopembl 0O
nponopuuoHaabH | *[IponopuuoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLUUOHANBHBIX  OTPE3KaX, CTPOUTH  YETBEPTHIH
bIX OTpe3Kax, IIPOIOPLIMOHAJIBHOTO OTPE3Ka. IPONOPLUOHAIIBHBIM OTPE30K C ONOpPOM Ha 3PUTEIBHYIO
no100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HaTJISTHOCTb.
TPeYroJbHUKH [lonobuble  TpeyronbHuku. Tpu  mpuszHaka  nojoOus | HaxoamTs 1og00HbBIE TPEYTOJIBHUKHN Ha TOTOBBIX YepTexkax ¢
(1549) TpeyroJibHUKOB*. [IpakTHueckoe mpuMeHEeHHE. yKa3aHHEM COOTBETCTBYIOIIMX TMPU3HAKOB NOAOOMS NpHU
HEOOXOUMOCTH C BU3YJIbHOU OMOPOH.
PemaTth 3agaum Ha NOAOOHBIE TPEYrOJIBHUKH C TOMOIIBIO
CaMOCTOSITEJILHOTO TIOCTPOCHHSI YepTeXEeH U HaAXOXKICHHS
HNOJOOHBIX  TPEYrOJbHUKOB  IpPH  HEOOXOAMMOCTH  C
HAMPABJISAOIIECH TOMOIIBIO.
IIpoBoaUTH 10KA3ATEJIHCTBA C UCIIOJIB30BAHUEM ITPU3HAKOB
MOA00MsT HECJOKHBIX T€OMETPUUYECKHX 3aJlad C OMOpOM Ha
ITOPUTM y4eOHBIX IEHCTBUH.
IIpumeHsiTh  TOJNYYEHHbIE  3HAHMS  [PU  PEIICHUU
reOMETPUUECKUX U MPAKTUUYECKUX 3a/1a4 IIPU HEOOXO0AUMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.
3HAKOMMTBCS C HCTOPHEH Pa3BUTH FEOMETPHH.
IMnomans. [TonsiTre 06 0Ol TeOpUH MIIOLIA/IH. OgianeBaTh NMEPBUYHBIMH TPEACTABJEHHAMHU 00 00mIei
Haxo:xnenne @opmynel A7 IUIOMIAAM  TPEYrojbHHKA, Mapajjiesorpamma. |Teopur Iuiomagd (Mepsl), ¢opMyJMpoBaTh CBOWCTBA
nJiomajei *OTHoLIEHNE TUIOIAAEeH TPEYroJbHUKOB ¢ OOIIMM OCHOBAHUEM |IUIOIIAH, BEISICHATD UX HAIJIAJHBINA CMBICII.
TPeyroJbHUKOB WM o0IIel BBICOTOM. [Ipumensts  ¢opmyasl  MIOHIAAM  HapajielorpaMMa,




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

Brruncnenue miuomaaeid CloXHBIX GUTyp depes pa3OneHHue Ha
4acTU U AOCTpoeHue.™

[Tnomanu ¢uryp Ha kier4aroi dymare.

[Tnomany nomoOHIX Guryp. Beraucienue miomanei. 3amayu ¢
IIPAaKTUYECKUM cojepkKaHMeM. *PelieHue 3agad ¢ HNOMOUIbIO
METO/1a BCHOMOTIaTeIbHOM II0Maan. ™

TPEYrONbHHUKA, TpalelWh C OMOpPOd Ha CIPABOYHYIO
uHdopmaIuto.
IIpumeHsTH (hopmyIibI TUTOIAIN BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JTUAroHall M YTroJl MEXIy HUMHU C
OIOPOH Ha CIPABOYHYIO MH(HOPMAITHIO.

Haxoaute 1wiomaan ¢Guryp, u300paXEHHBIX Ha KIETYATON
Oymare, HCIOJIb30BaTh Pa30MEHIE HA YaCTU U JOCTPOCHHE.
Pa3oupaTh npuMepbl HCIOIB30BAHUS BCIOMOTATEILHON
rmiaom@aan i pCCHus recOMETpUICCKUX 3a/iay.

HaxoauTh 1wiomaau nONO0HBIX (uUryp ¢ omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BbI4ucasiTh TUIOMIAN Pa3INYHBIX MHOTOYTOJIBHBIX (DUTYD.
Pemath 3a1a4u Ha IUIOMIA/b C IPAKTHYCCKUM COZCPIKAaHUEM
TI0CJIE COBMECTHOT'O aHaJIM3a.

Teopema
ITudaropa n
HayYaJia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ g0Ka3aTeNbCTBO U TPUMEHEHHE.
Ooparnas Teopema [Iugaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (DYHKLIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B MPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
CooTHOlIEHUsT ~ MEXAY CTOPOHaMH B NPSIMOYTOJbHBIX
TpeyroiapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBatsk TeopeMy I[ludaropa, memoabzoBaTh €€ B
MPaKTUYECKUX BBIYMCICHUSIX.

Brnagerb  NOHATUSIMM ~ TPUTOHOMETPUYECKUX  (YHKIUH
OCTpPOTO YIia, NPOBePATh UX KOPPEKTHOCTb.

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

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B

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

Hcnoab3oBarh  (QopMynbl  NpUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISI HAX0KICHUS
COOTHOUIEHUH MEXIy TPUTOHOMETPUYECKUMH (QYHKIUSIMU
pPa3IUYHBIX OCTPBIX YIVIOB C ONOpPOM Ha CIPAaBOYHYIO
nH(pOpMaIHIO.

IpuMeHsiTh TOJNyYEHHBIE 3HAHUS U YMEHUS TPHU PEIICHUU
MPaKTHYECKUX 3a7a4 (MpU HEOOXOJWMOCTH C OMNOpOH Ha
QJITOPUTM IPABUJIIA).

3HAKOMHTBCS € HCTOPHEI Pa3BUTHA T€OMETPUU.

OCHOBHO€




Yrasl B BrnicanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DOpMYyJIHPOBATHL OCHOBHBIE OIPECIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIIUCAaHHBIN yrol, IEHTPAJIbHBIN yTro).
Bnucannsle VYTibl MEXAY XOpIaMU U CEKYLITUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONUpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Brucannble U onuMcaHHbIE YETHIPEXYTOJbHUKH, UX MPU3HAKU U | BBIYMCJISATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,
4YeThIPEXyroJbHUK |CBOWCTBA. IIpuMeHeHume H3TUX CBOMCTB IpU  PELIEHUU |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJIbHOM YIJ€ NpU HEOOXOJMMOCTH C BHU3YaJbHOU
KacartenbHble B3anmHoe pacnionokeHue IByX OKpyxkHocrtei. Kacanue|onopowu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TIOMOIIBIO IH(PPOBBIX
Kacanue pECYpPCOB, BIIMCAHHBIE U OIMCAHHBIE YETBIPEXYIOJIbLHUKU,
OKpY:KHOCTeH BBIBOJAUTh UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoabp30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IloBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHATHH U METONOB KypcoB 7 u §|Pemarh 3agaym Ha MOBTOPEHHE, WILUTIOCTPUPYIOLIUE CBS3H
00o0menune KJIacCOB, 000011IeHNE 3HAHUI. MEX/1y pa3IMYHbBIMU YacTAMHU Kypca.
3HAHUM
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4AKIIHUXCS

4acoB)

Tpuronomerpus. |OnpeneneHne TPUrOHOMETpUUECKUX (GYHKIMA yrioB oT 0° 10| MopMyJMpoBaTh  ONpedeJIeHHs]  TPHTOHOMETPHYECKUX
Teopembl 180°. KocuHyC W CHHYC IpPAMOro M Tymoro yria. Teopema|(QyHKIHMHA TYINBIX W HPAMBIX YIJIOB C BU3yalbHOM OIOPOIA.
KOCHHYCOB M kocuHycoB. (O000mEnHas) Teopema CHHYCOB (¢ paaumycoM | DopMyTHpoOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OMHMCAaHHOW OKPYKHOCTH). HaxoxaeHue [UIMH CTOPOH W |paJlyCOM OMHCAHHON OKPY>KHOCTH).

Pemenne BEJIMYUH YTJIOB TPEYTOJIbHUKOB. Pemiate TpPEyrojbHUKM C ONOPOM HaA aNTOPUTM YUEOHBIX
TPEeYrojbHUKOB dopmyna MmIomaay TPEYrojbHUKA Yepe3 JBE CTOPOHBI U YroJ | IeHCTBUM.

(16 9) Mexay HUMU. PopMyrna IIOMAau YeThIPEXYTOJbHUKA yepe3 ero |Pemate  mpakTuyeckue — 3agadyd, CBOIfAIIHECH K




AWaroHajaiv U yroJjl MCxxay HUMHU.
HpaKTI/I‘leCKOC IIPUMEHCHUEC NOKA3aHHBIX TCOPEM.

HaXO0KACHUI0 PA3/IMYHBIX 3JIEMEHTOB TPECYIroJbHUKA.

IIpeo6pa3zoBanmne |*[lonsrue o mpeoOpa3oBaHUH OIO0US. OcBaunBaTh NMOHATHE npeoOpa3oBaHuUs nooous.
nojao0us. Co0TBETCTBEHHBIE ITEMEHTHI MOJOOHBIX QUTYP. HccnenoBarh OTHOIIGHUE JIMHEHHBIX 3JIEMEHTOB (DUTYp MpU
Metpuueckue Teopema o0 TpoW3BENEHUH OTPE3KOB XOpJ, Teopema o |mpeodpasoBanuu nonodbus. HaxoauTs mpuMepsl mono0us B
COOTHOIIIEHUS B MIPOU3BEICHUH OTPE3KOB CEKYIIHUX, TEOpeMa O KBaJApare |OKPYKarIIeH 1eHCTBUTEIbHOCTH.
OKPY’KHOCTH kacatenbHOU. [IpuMeHeHHe B pelIEHUH TeOMETPUUECKUX | *BBIBOAUTH METPUUYECKUE COOTHOUICHUS MEXAY OTPE3KaMu
(10 9) 3amau.® XOpH, CEeKyIIMX U KacaTelbHbIX C UCHOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTrOJILHUKOB.
Pematp reoMeTpuYecKue 3aJaud U 3aJaud U3 pPEATbHOU
YKU3HH C UCTIOJIB30BAHUEM MOJOOHBIX TPEYTrOJIHLHUKOB. ™
BekTopbl OnpenenieHue BEKTOPOB, CIIOXKEHUE W PaA3HOCTh BEKTOPOB,|Mcmojib30BaTh BEKTOPbl Kak HaIpaBl€HHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOpa Ha YUCIIO. HCCJIe0BATH reOMETPUYECKUI (mepemereHue) u
®u3NUECKUl 1 TeOMETPUUECKUI CMBICI BEKTOPOB. ¢usnueckuil (cuja) CMBICIBI BEKTOPOB C OMOpPOMl Ha
Paznoxenue BekTOpa TO JABYM HEKOJUIMHEAPHBIM BEKTOpPAM. | BOIIPOCHBIN IJIaH.
Koopaunats! BekTopa. 3HaTL omnpejieeHUsi CYMMbl U Pa3HOCTH BEKTOPOB,
CkansipHO€ TPOU3BEACHUE BEKTOPOB, €r0 MPUMEHEHUE JJis | yMHOXKEHUS BEKTOpa Ha 4HCIIO, HCCJIeI0BATH
Hax0KJIeHUS JITUH U YTIIOB. TeOMEeTPUUECKUN U U3UYECKUIN CMBICIBI ATUX OTIEePAIlHii.
Pemrenue 3amayu ¢ MOMOIIBI0 BEKTOPOB. Pematp reoMeTpHYecKHME 3a/layd €  HMCIOJb30BaHUEM
[IpuMeHeHne BEKTOPOB ISl PEHICHHUS 3aJady KUHEMATHKU U |BEKTOPOB.
MEXaHUKH. PackiaaapiBaTh BEKTOpP IO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnoab3oBaTh  CKaJISIPHOE  TPOU3BEIACHHUE  BEKTOPOB,
BBIBOJIMTH €TI0 OCHOBHBIE CBOICTBA.
BuIuHCasATL CyMMY, Pa3HOCTh U CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB B KOOpANHATAX.
IIpumeHsITL CKaJIspHOE NPOU3BENEHUE [UISI HaXOXKJIEHUS
JUTH U YTJIOB.
JexapToBbl JlexapToBBbI KOOPAMHATHI TOUYEK Ha MIIOCKOCTH. OcBanBaTh MOHSITHE NPSIMOYTOJIBHON CUCTEMBI KOOPJIMHAT,
KOOPAUHATBI Ha |*YpaBHeHue mpsaMol.* VYriaoBod Kod3()PUIMEHT, TaHT€HC YyTJia |IeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HAaKJIOHA, TapaJlyIe/IbHbIE U IEPIECHANKYIISIPHBIE TPSIMbIE. HccaenoBarh ypaBHEHHE MPSIMON M OKPYKHOCTU C OIMOPOMH




Ow

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

MeTo KOOpAMHAT IIPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4.
Hcnonp30BaHre METOa KOOPAUHAT B IPAKTHUECKUX 3a/1a4axX

Ha BOIIPOCHBIN IIJIaH.

HaxoauTe 1eHTp U paanyc OKPYKHOCTHU IO €€ YpaBHEHHUIO.
Pemarh 3agaym Ha HAXOXJICHHE TOYEK IEPECEUCHUS
IPAMBIX M OKPY>KHOCTEH C IOMOILBIO METOAAa KOOPANHAT.
Hcnoab30BaTh CBOWCTBA YIJIOBOTO KOX(QUIMEHTA MPSIMOI
OpU pELIeHUH 3a7ad, JUIsl ONpPEIENICHHUs] PpaclloyIOKEHUs
HIPSIMOM.

IIpuMeHsiITH KOOPIMHATHI IPU PELICHUM F€OMETPUYECKUX U
NPaKTUYECKUX 3a/a4, Ui TOCTPOSHHS] MaTeMaTHYECKUX
MoJieneil peabHbIX 3a/1a4 («MEeTO KOOPAMHATY).
Moab3oBaTbest AT TIOCTPOCHUS W HMCCIEJOBAHUMN
U(PPOBBIMU pECypCcaMHu.

3HAKOMHTBCS C HCTOPUEH Pa3BUTHS FEOMETPUU

IIpaBuabHbBIE
MHOTI'OYTOJIbHUKH.
Jnuna
OKPY:KHOCTH U
IUVIOIIAAb Kpyra.

[IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHHE HX 3IIEMEHTOB.
Uucno m v JuIMHA OKPYXHOCTU. JlIMHA AYrd OKpPYKHOCTH.
Pannannas mepa yrna.

[Inomanps kpyra W ero 5SJIEeMEHTOB (CEKTOpa M CETMEHTA).
Brruncnenue miomazaei Gpuryp, BKIIOYAOMIMX JIEMEHTHI Kpyra.

®opMyJIHpPOBATH orpezeneHue
MHOT'OYT'OJIbHUKOB, HAXOAMTh UX 3JIEMEHTHI.
IMosb30BaThCsl TTOHATHEM JJIMHBI OKPYXHOCTH, BBEAEHHBIM
C TOMOIIBI0 NPAaBUIBHBIX MHOTIOYTOJILHUKOB, OMpeneasiTh
YUCJIO T, JNIMHY IYTH U paJUaHHYI0 MEpY yriia 1o oopasity.

IIpaBUJIbHBIX

Bobrunciienue IIpoBoanTh Mepexox OT paJuaHHON MEpHI yIia K rpagyCHON
1omaxen 1 Hao0OpOT 10 BU3YaJIbHOM omope.
(84) OmnpeneasaTs III0IIALb KPyTa.
BoiBoauTs dopmyasl (B IpagyCcHON U paJuaHHON Mepe) s
JUIMH JyT, IJIOIIAJEH CEKTOPOB M CETMEHTOB C OIOpOM Ha
BOITPOCHBIH IIJIaH.
Boruncasite miomand  ¢GuUryp, BKIIOYAIOLUIMX SJIEMEHTHI
OKpPY)XKHOCTH  (Kpyra) C OHOpoil Ha  CIPaBOYHYIO
uH(pOpMaIIHIO.
HaxoauTp 1UI0IIAIM B 337]a4aX peaIbHOM )KU3HH.
J{BuKeHH S *TloHsATHE O JBUKEHUH MJIOCKOCTH. Pa3oupary  npuMepsl,  WUIIOCTPUPYIOLIIME  HOHATHUSA
IJIOCKOCTH [TapannenpHblil nepeHoC, TOBOPOT U cUMMETpUsA. OCH U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHH.
(64) CHUMMETPHH. @DopMyJIHPOBATH OIPEICICHHU IapalIeIbHOrO IEPEeHoca,

[Ipocreiimne npuMEHEHN B PELLICHUH 3a7a4d™.

IIOBOPOTa M OCEBOM CHMMETPUU C BU3YaJbHOM OIIOPOM.




HaxoanTh HEMOABWKHBIE TOUKU IO 00pas3Ly.

HaxoauTh LEHTPBI U OCH CUMMETPHUI IpOCTeHIIuX QUryp 1o
oOpa3iy.

*TIpuMeHATHh NapaUICIbHBIM NEPEHOC M CUMMETPHUIO IIPU
pelIeHIH TeOMETPHUECKUX 3a/1au (pa3douparb MpUMEPHI).
Hcnoan3oBaTh /1151 HOCTPOSHUS U UCCIIEIOBaHUHN LIUPPOBBIE
pecypcesL™

IToBTOpEHHUE,
00001IEHME,
cHCTeMATH3AIUS
3HAHMH

(7 9)

[ToBTOpEHNE OCHOBHBIX MOHSATUH W METONOB KypcoB 7—9
KJIaCCOB, 0000IIICHHE U CUCTEMATH3aIIMs 3HAHUH.

IIpocreiime reomeTpuyeckue QUIypsl U HUX CBOWCTBA.
N3mepenne reoMeTpudecKux BEIUYHH.
TpeyroapHUKH.

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

OKPY>)KHOCTH.  BrnmcanHble ¥ ONUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYrOJIbHUKH. Bnucannsie Hu ONHCAaHHBIC
YEThIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana TpuroHomerpun. Perenne oomux
TPEYrOJIbHUKOB.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanmst TIJIOCKOCTH. JIBrOKeHMsI. [TonoOwue.
CummMmertpust.
IImomane. Bemucnenwe 1wromaneit. IDromagm 1momoOHBIX

¢buryp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.
BekTops! Ha MIOCKOCTH.

OnepupoBaTh nousaTusiMu: (Gurypa, Touka, npsmas, yroi,
MHOTOYTOJIbHUK, PaBHOOCIPEHHBII W  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIBHBI TpPEYTrOJIBHHUK, MEINaHa,
OucceKTpuca U BbBICOTa TPEYroJbHUKA, IapajljIesiorpamm,
poMO, NPSAMOYTOJBHUK, KBaJpaT, Tpamelus; OKpPYKHOCTb,
KacaTeJbHast; paBEHCTBO M M0OJ00He (pUryp, TpeyroibHUKOB;
[apajuIeIbHOCTh M INEPIEHIUKYJIIPHOCTh MPSMBIX, YIOJ
MEXIy MNpPSIMBIMH, CHUMMETPUS OTHOCHTEIBHO TOYKH U
IpsIMOM; [UIMHA, PAcCTOSHHWE, BEIWYMHA Yyrja, IJIOLIAlb,
IIepUMETP.

HUcnoab3oBarb  (opmyabl: IepuMeTpa U ILIOLIAIU
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAJHA KpyTa,
00bEMa MPSMOYTOJIBHOTO MapasliesIenunesa.

OnepupoBaTb NOHATHUSIMU: IPSAMOYTOJIbHAs  CUCTEMA
KOOPJIMHAT, BEKTOP, MCHOJb30BAaTh OTH IIOHATHS IS
MPEACTABJICHUS JTAaHHBIX M PEIICHUS 3a7a4, B TOM YHUCJIE W3
JPYTUX y4eOHBIX MPEIMETOB.

Pematp 3agauM Ha TIOBTOPEHHE OCHOBHBIX IIOHATHH,
WJUTFOCTPALUIO CBS3€d MEXAY Pa3iIu4yHbIMM 4YacTsIMU Kypca.
Bbi0upars MeToa I peLICHUS 3a1a4uu.

PemaTh 3a1a4m U3 MOBCEJHEBHOU KU3HH.




TEMATHYECKOE IJIAHUPOBAHME YYEBHOTO KYPCA «BEPOSATHOCTH U CTATUCTHUKA»
(II0 TOJIAM OBYYEHUS)

7 kaacc (He menee 34 )

Ha3zBpanue
pa3naesa (TemMbl)
(4mciI0 YacoB)

OcHOBHOE co/lep:KaHue

XapakTepucTHKA 1eATeJILHOCTH 00y4a0IIMXCS

IIpeacrasiienue [lpencraBnenne fmaHHBIX B Tabmumax. IIpaktuyeckwe | OcBamBaTh  Ha  0a30BOM  yYpOBHE  CIOCOOBI
JAAHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTHMYECKUX TaHHBIX U YHCIIOBBIX
(7 9) UHTEepIpeTanus TaOIUYHBIX JaHHbIX. [IpakThueckas pabora | MacCMBOB € IOMOIIBIO TaOJHMII M  JUarpaMm  C
«Tabnuup. UCIIOJIb30BAHUEM  AKTYaJbHbIX UM  BaXXHBIX JIAHHBIX
I'paduueckoe npeacTaBieHHE IJaHHBIX B BMJIE KPYIOBbIX, | (Zemorpaduueckue JTaHHBbIE, IIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AMarpaMM.  YUTeHHE U | MPOMBIIUICHHOW U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
noctpoeHne  auarpamm.  [Ipumepsl  gemorpaduueckux | OOIIECTBEHHBIE U MPUPOIHBIC SIBICHUS).
JUarpaMm. M3yyars Metoabl paboTbl ¢  TaOIWYHBIMH U
[TpakTrueckas pabota «Jluarpammby. rpaUyecKUMU NPEICTABICHUAMU JaHHBIX C MOMOIIbIO
IU(POBBIX PECYPCOB B XOJ€ HPAKTUYECKUX paboT (c
HaIPaBJISIONICH TOMOIIIBIO).
OnucareabHas Uucnossie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHe INOHATHS: YUCIOBOH
CTATHCTHKA Menuana 4rciaoBoro Habopa. Y cTOMUYMBOCTh METUAHBI. Habop, Mepa LIEHTPalIbHON TeHJEeHIMU (Mepa LIEHTpa), B
84) [TpakTiueckas paborta «CpeqHue 3HaUCHUs». TOM YHCIIE cpesiHee apudmMeTnyeckoe, MeHaHa.

Haubonpinee n HauMeHbIIEe 3HAUEHUS YHCIOBOrO Habopa.
Pa3zmax.

OnucpiBaTh CTAaTUCTUYECKHME JaHHBIE C TMOMOIIBIO
CpemHero apupMeTHIecKoro U Meauanbl. Pemars 3aqaun
(c UCmoONb30BaHHEM 3PUTENBHON HATJSIAHOCTH W/UIU
BepOaIbHOM OMOPHI)

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

OcBauBaTh Ha 6a30BOM YPOBHE MOHATHsI: HanOoJbIIEe
Y HaMMEHbIIIee 3HAaUeHHsI YUNCIIOBOTO MacCUBa, pa3Max.




Pemarh 3aga4un Ha BBIOOp crioco0a ONMMCaHUS TaHHBIX B
COOTBETCTBUH C MHPHPOJOH  MAaHHBIX HM  LEJIIMH
UCCIICIOBAHMSI C HAMPABJISIONICH TOMOIIIBIO.

Cayuaiinas
H3MEHYHBOCTh
(6 1)

*CnyuaiiHasg U3MEHYUBOCTH (mpumepsbl). Yactora 3HaUYCHU B
MaccHBe JaHHbIX. [ pynmnupoBka. ['ucrorpaMmel.
[Tpaktuyeckas pabora «CinydaiiHas H3MEHUUBOCTB». ™

*OcBanBaTh NOHATHS: YaCTOTa 3HAYECHUH B MAaCCHBE
JAHHBIX, TPYNIIUPOBKA JTAaHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOrPaMMBI TI0 00pa3ily

OcBauBaTh rpaduyeckue MnpeacTaBIeHUs] pa3HbIX BUOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHCJIE C IOMOULIBIO
U(POBBIX PECYPCOB, B XO/I€ MPAKTUYECKON pabOThL. ™

BBenenue B
Teopur rpagos
4 )

*T'pad, BepumHa, pedpo. IIpencrasnenue 3a1a4u ¢ MOMOIIBIO
rpada. CreneHb (BaJeHTHOCTh) BepiiMHBL. Yucio pédep u
cymmapsas crenenb BepmuH. Llens u nuki. [lyte B rpade.
[TpencraBnenue o cBsizHOCTH rpada. OOxon rpada (diinepos
nyth). [IpencraBnenne o6 opueHTUPOBaHHBIX Tpadax.™

*OcBaunBaTh noHATHA: Tpad, BepmmHa rpada, pedpo
rpada, CTerneHb (BaJICHTHOCTh BEPIIMHBI ), ST U IIUKII.
OcBauBaTh NOHSTHA: NyTb B Tpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OOcyxknaTh pelieHHe 3aJa4d  Ha IOUCK CYMMBbI
cTerneHeil BepmnH rpada, Ha mouck obxonaa rpada, Ha
MOWCK TyTeii B  OPHUEHTHPOBAHHBIX Tpadax ¢
HaMpaBJIIONIEH TOMOIIBIO.

OcBauBaTh cnocoObI IPEJACTABICHUS 3a/ad U3 Kypca
anreOpbl, T€OMETPUM, TEOPUU BEPOATHOCTEH, APYrux
IpeIMEeTOB € MOMOUIbI0 TpadoB (KapThl, CXEMBI,
AIIEKTPUUYECKUE IIeMH, (YHKLIMOHAIbHBIE COOTBETCTBHS)
Ha npuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
co0bITHSA

49

*Cny4aiiHbI ONBIT M cily4aiiHOe coObiTHe. BeposTHOCTH U
yacToTa COOBITHS. PoNb ManoBEepOSTHBIX W NPaKTUYECKH
JIOCTOBEPHBIX COOBITHI B Mpupoje U B oOmmecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

[TpakTiueckas pabota «YacroTa BbIaeHUs Opiay.™

*OcBauBaTh MOHSITHUSI: CIYYalHBIN OMNBIT U CIIy4ailHOE
COOBITHE, MAJIOBEPOSATHOE U TPAKTHUECKH JTOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTh MAJOBEPOSTHBIX COOBITUH B
npupoae W oOIIecTBE Ha BaXKHBIX IMpHUMepax (aBapuw,
HECYaCTHBIE clIy4au, 3amuTa NIEPCOHAIBHOMN
uH(popMaluu, nepeaada JaHHbIX).

H3yuaTh poib KJIACCUYECKMX BEPOSTHOCTHBIX MOAENEH
(MOHeTa, UrpajibHast KOCTh) B TEOPUHU BEPOSITHOCTEH.




Ha6mronaTth W M3y4yaThb 4YacTOTY COOBITHH B IPOCTBHIX
HKCIEPUMEHTaX, B TOM 4YHCJIE C MOMOLIbI LU(PPOBBIX
PECYpPCOB, B X0JI€ IPAKTUYECKOH paboThL. ™

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  nmaHHbiX.  OmnwucarelbHas  CTaTUCTHKA.
BeposTHOCTB City4aitHOTO COOBITHSI.

I[MoBTOpAATH H3Yy4YEHHOE U BLICTPAUBATH CHCTEMY
3HAHUH.
PemaTh 3agaum Ha Npe/ICTABIICHUE U OMHCAHUE JTAHHBIX

c MIOMOILBIO U3yUYEHHbIX XapaKTePUCTUK C
HaIIpaBJIAOIIEH TOMOILBIO.
O0cyxnaTh NpUMepbI CIIy4aiHBIX COOBITHI,

MaJIOBEPOSTHBIX u MIPaKTUYECKH JIOCTOBEPHBIX
CIIy4ailHBIX COOBITUH, WX POJM B TMPUPOAEC U KHUZHU
YesoBeKa

8 kiacc (He meHnee 34 4)

Ha3zBanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0IHXCS

IHoBTOpEHME
Kypca 7 kiacca
(44)

[IpencraBnenne  maHHbiX. OmnmcarenbHas — CTAaTHUCTHKA.
CrnyqaitHast ”3BMEHUMBOCTh. Cpe/THre YHCIOBOTO Habopa.
Crnyuaiiiple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccnyeckne Monenu TEOpUH BEPOSITHOCTEH: MOHETa H
UrpanbHasi KOCTb.

IloBTOpPSAITH M3Y4EHHOE U BBICTPAMBATB CUCTEMY
3HaHUM.

Pemars 3agaum (Mo BH3yaJdbHOHW omope) Ha
MIPEACTABICHUE M OINHCAHME JAaHHBIX C IIOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (o BH3YyaJbHOl  omope) Ha
IIPEJICTAaBICHUE TPYNIUPOBAHHBIX JAHHBIX WM OINHCAaHUE
CIy4ailHON M3MEHYUBOCTH.

Pemars 3agaum (Mo BH3yaJdbHOHW omope) Ha
OTpEICIICHUE YacCTOTBI CITyYaHBIX COOBITHH,
obcyxaeHue IPUMEPOB CIIy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX " IIPAKTUYECKH  JTOCTOBEPHBIX
CIly4yaliHBIX COOBITHH, WX POJM B MPHUPOJEC M KU3HHU




YCJIO0BCKaA.

OnucarejibHast *Otknonenus. Jucnepcus yucioBoro Hadopa. CranaaptHoe | *OcBamBaTb NOHSATHA: JHUCIEPCHUS W CTaHAAPTHOE
CTAaTHCTHKA. OTKJIOHEHHUE YMCII0BOro Habopa. Jluarpammsl pacceuBaHus.™ OTKJIOHEHHE, HCMOJIb30BaTh ATH XapaKTEPUCTUKHU IS
PaccenBanme ONMCAHUS PACCEUBAHUSI JTAaHHBIX.
JaAHHBbIX Y4acTBOBaTh B 00CYKI€HHH T'MIIOTE3bI 00 OTCYTCTBUU
49) WJIM HAJIMYUU CBSI3U 110 MarpaMmaM pacCeuBaHUs.
CTpouTh JAuarpaMMbl pacCeMBAaHUSA IO HMEIOIIHUMCS
JJaHHBIM, B TOM 4YMCJI€ C IIOMOIIbIO KOMIIbIOTEpa (mocie
COBMECTHOTI'O aHajIu3a).™
MHuoxkecTBa MHuosecTBO, noaMHOXkecTBo. Onepauuu Haj MHOXecTBamH: | OcBamBaTh MOHSATHS: MHOXECTBO, 3JIEMEHT MHOXECTBA,
(4 49) o0beanHEHUE,  TepeceyeHue,  nomoiHeHue.  CBoicTBa | MOAMHOXKECTBO.
onepanuit Haj MHO’KECTBaMU: NEPEMECTUTENBHOE, | BBINMOJIHATH onepauuu Hajl MHO’KECTBaMU:
COUeTaTeNbHOE, PACTIPEACTUTEIbHOE, BKITIOUCHHUS. o0beAHEeHNE, TIepeceYeHre, AOMOIHEeHuE (110 00pasiry).
['paduueckoe nmpecTaBiIeHE MHOXKECTB. Hcnoab3oBaTh CBOMCTBA: [IEPEMECTUTENBHOE,
COYeTaTeNIbHOE, paclpeAeuTeabHoe, BKIOYeHUs (c
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).
Hcnoab3oBaTh rpaduueckoe NpeAcTaBiICHUE MHOXECTB
NpU ONHCAHWU PEaJbHBIX IPOLECCOB W SBICHUH, TPHU
pELICHUHN 3a]1a4 U3 JPYTUX Y4eOHBIX PEIMETOB U KypCOB
(c MCIIOJIB30BaHKEM BU3YaJIbHOM OIOPBHI).
BepositHocTh OnemMeHTapHbIe COOBITHS. Crnyuaiinbie coObiTHs. | OcBamBaTh Ha  0a30BOM  YPOBHe  NMOHSATHS:
cay4aiHoOro bnaronpustcTByromue 3JIEMEHTapHbIE COOBITHS. | PJIIEMEHTApHOE COOBITHE, CiIydyaifHOe COOBITHE Kak
coObITHSA BepositHocTH  cOOBITHIH. ONBITBI ¢ PaBHOBO3MOXXHBIMH | COBOKYITHOCTH — OJarompHsTCTBYIOIIUX — 3JIEMEHTaPHBIX
(6 4) 3JIEMEHTapHBIMH COOBITUSIMU. Ciry4daiiHbIi BBIOOP. COOBITHI, PABHOBO3MOXHBIE HJIEMEHTAPHBIE COOBITHS.

[TpakTrueckas padota «ONbBITH C PABHOBO3MOKHBIMHU
DIIEMEHTAPHBIMHU COOBITUSMUIY.

PemaTh 3a7a4M Ha BRIUHUCICHUE BEPOSATHOCTENH COOBITHI
M0 BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHI CITy4aiiHOTO
ombITa (C MCIOJIb30BAaHUEM 3PUTEIBHOW HATJISTHOCTH
u/Win BepOabHON OIOPHI).

PemaTh 3a7a4u Ha BBIUHUCICHUE BEPOSATHOCTENH COOBITHI
B ONBITAX C PaBHOBO3MOXHBIMH  DJIEMEHTapHBIMHU
COOBITHSAMH, B TOM YHCIIC C IOMOIIBIO KOMITbIOTEpaA (C




UCIIOJIb30BAaHUEM  3PHUTEIHHOU u/unm
BEepOATBHOM OIOPHI).

I[IpoBoauTs, M M3y4YaTh ONBITHI C PABHOBO3MOXKHBIMU
DIIEMEHTAPHBIMH COOBITUSAMU (C UCIIOJIH30BAHUEM MOHET,
UTPATBHBIX KOCTEH, TPYTHX MoJIeIei)
B XOJI¢ TMPAKTHYECKOW paboThl (C HCHOJIB30BAHUEM

BHU3YyaJIbHOW ONOPHI).

HarisiaHOCTH

BBenenue
Teopur rpagos
(4 1)

B

*JlepeBo. CBoiicTBa JepeBa: E€AMHCTBEHHOCTb  IIYyTH,
CYLIECTBOBaHME BHUCSUEH BEpIIMHBI, CBSI3b MEXAY YHUCIOM
BEpILUH U unciaoM peéoep. [IpaBuio ymHOKEHH. ™

*OcBanBaTh NOHATHSA: JIEPeBO Kak rpad Oe3 muKia,
BUCsYasi BepIIMHA (JIUCT), BETBb JIepeBa, MyTh B JIEPEBE,
JIMaMeTp JIepeBa.

M3yuyath cBoiicTBa jaepeBa: CyNIECTBOBAHHE BHCSIYCH
BEPIIMHBI, CJMHCTBCHHOCTh IyTH MEXIY ABYMs
BEpPIIMHAMH, CBS3b MEX/Y YMCIOM BEpIIMH M YHCIOM
pedep.

YyacTBOBaTh B OOCY)KIEHHU PpelIeHHs 3aJa4d Ha
MOUCK M TIePEUYHCIICHUE MyTel B JepeBe, ONpeCCHUE
yuciaa BepIIMH win pédep B JepeBe, 00Xoa OMHApHOTO
JepeBa, B TOM 4YHCIe C NPUMCHEHHEM MpaBuiia
YMHOXXEHUs.*

Cayuaiinble
coonITHS
84)

*TIpotuBomnonoxkHoe  coOwsitTvie.  Jlmarpamma  Ditnepa.
OObenuHeHne u rmnepeceyeHue coObITUH. HecoBMecTHBIE
coObiTust. @opmyna cioxeHus BepoaTHocTed. IlpaBuio
YMHOXXEHHUSI ~ BEpOATHOCTEH.  YCIOBHas  BEPOSTHOCTb.
HesaBucumbie  coObiTus.  IlpencraBieHue — CIydailHOTO
HKCIIEpUMEHTa B BUJIE IepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IMPOTHBOIIOJIOKHbIE
COOBITHS, ONepaluy HaJ COOBITMSAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Oinepa (Dinepa—
BenHa), COBMECTHbIE U HECOBMECTHBIE COOBITHSL.

N3yuyaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS ABYX
coObITHH ((hOPMYJIBI CIIOKEHUS BEPOATHOCTEH ).

YuacTBoBaTh B 00CY:KI€HHH pellleHUus] 3aJa4H, B TOM
qucJie TEKCTOBBIE 3aJjaul Ha OINPEAEICHUE BEPOSTHOCTEN
00BEIMHEHNUSI W TIEPECEUCHHs] COOBITHMA C TOMOIIBIO

YUCIOBOM mpsAMOM, aumarpamm Dilepa, (HOpMyIbI
CJIO’KE€HHSI BEPOATHOCTEN.

OcBauBatsp MOHATHA: IIPaBUJIO YMHOKECHUS
BEPOATHOCTEH, YCIOBHAsI BEPOATHOCTb, HE3aBHCHMBIE




COOBITHSI IEPEBO CIIYYAHOTO OIIBITA.

H3yuare cBoiicTBa (ONpeneleHUs) HE3aBUCHUMBIX
COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HUM pelIeHMs] 3aJa4yd Ha
ONpeJIeTICHUE U UCIIOJIb30BAaHUE HE3aBUCUMBIX COOBITUH.
Y4yacTBoBaTh B OOCY)KI€HUM pelIeHMsl 3aJa4yd Ha
IIOUCK BepOSITHOCTef/'I, B TOM 4YHUCIIC yCJIOBHBIX, C
MCIIOJIb30BaHUEM JIepEBA CIIYYalfHOTO OMBITA. ™

0O606menue,
KOHTPOJIb
4 4)

[IpencraBnenue nanHbix. OnucatenbHas craTucTuka. ['padsr.
BepositHOCTB CIIy4ailHOTO COOBITHSI. DneMEeHThI
KOMOWHATOPHKH.

IloBTOPATH M3Yy4CHHOE M BBLICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3ajaun Ha NPECTaBICHUE U ONMCAHUE JAaHHBIX
C  IOMOUIbK0  HU3YYEHHBIX  XapakTepucTtuk  (c
UCIOJIb30BAHUEM BU3YaJIbHOM OIOPBHI).

*Y4yacTBOBaTHL B OOCYKIEHMU pelIeHHsA™ 3aJayl C
IpUMEHEHHEM TpadoB.

Pemath 3agayM  Ha  HAXOXJAEHUE  BEPOSITHOCTH
CIIy4alfHOTO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCII€ B ONbITAX C PaBHOBO3MO>KHBIMHU
HJIEMEHTAPHBIMH COOBITUSAMHU (C BU3yaJIbHOH OMOPOI).
*Y4yacTBOBaTH B 00CY:KI€HMHM pelIeHUsI™ 3aga4yM Ha
HaXO0’XJICHUE BEPOSATHOCTEH OObEJUHEHUS U MepPeceueHUs
COOBITHI, B TOM YHCJI€ HE3aBHUCUMBIX, C UCIIOJIb30BAHUEM
rpaduecKux TpeACTaBIEHUN U JepeBa ClydailHOro
OTIBITA.

*YuyacTBOBaTH B 00CY:KICHHMM pelIeHUs™ 3aga4yM Ha
MepevrcIeHne KOMOMHAIUH (JHCIia MepecTaHOBOK, Yncia
coyeTaHuil), Ha HaXOXKJECHUE BEPOSTHOCTEH COOBITHIl C
NPUMEHEHUEM KOMOMHATOPHKHM, B TOM 4YHCIE C
MCII0JIb30BaHUEM TpeyrosibHUKa [lackans.




9 kaacc (He MeHee 34 1)

Ha3Banue
pa3neia (TemMbl)
(4mMcy10 YacoB)

OcHoBHOe coepkaHue

XapaKTepl/ICTI/IKa HEATCJIbHOCTH oﬁyqaloumxca

IToBTOpPEHME
Kypca 8 kiacca
(CR))

[IpeacraBnenne  nmaHHbiX.  OmnucarenbHas  CTaTUCTHKA.
Orneparuu Haj cCOOBITHUAMU. He3aBUCUMOCTE COOBITHH.

IloBTOpATH U3YYEHHOE U BBICTPAUBATH
3HAHUH.

PemaTh 3a1aum Ha IPEICTABIICHUE U ONTUCAHUE JaHHBIX.
Pemarr 3amaum  Ha  HaxXOXJCHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPEeCEeUeHUsi COOBITUI, B TOM YHCIIE
HE3aBHUCHUMBIX, C  HUCIOJIb30BaHUEM  I'papUUYECKUX
IIPEACTABJICHUM U IepeBaA CIy4allHOIO OIBITA.

Pemarp 3agaun Ha mepevrcieHue KOMOWHAIM (dyncna

cucremy

MEePECTAaHOBOK, YHCJIa COYETaHWI), HAa HaXOXKJICHHE
BEpPOSITHOCTEMN COOBITHH c PUMEHEHUEM
KOMOWHATOPHKH, B TOM UYHCIE C HCIOJIb30BAaHUEM

TpeyroiapHuka I[lackans

DJIEeMEeHTBI
KOMOMHATOPUKH
4w

KomOunaropHoe mnpaBwio yMmHOXeHHs. [lepecTaHOBKH.
®axropuan. CoyeraHus UM 4UCIO coueTaHuil. *TpeyronbHUK
[MTackans.* IIpakTrueckas pabota «Bpruncnenue

BEPOATHOCTEN C MCMOJIb30BAaHUEM KOMOMHATOPHBIX (PYHKIIMMA
AIIEKTPOHHBIX TaOIHID.

OcBauBath Ha  0a30BOM  YPOBHE¢  INOHATHA:
KOMOMHATOpPHOE MPAaBUJIO YMHOXEHUS, YHOpSIOUYEHHAast

mnapa, TpoOWKa OOBEKTOB, TIEPECTaHOBKA, (aKTopHua
YHUCJIa, COYETaHHWE, YHUCJIO COYCTAaHWH, *TPEyrojbHUK
ITackamsa.*

Pemate nmpocreiimime 3agaum  Ha IepeyHCIIEHUE
YIOPSAOYCHHBIX nap, TPOEK, MIePEYUCIICHUE

MEPECTAaHOBOK M COYETAaHWH DIIEMEHTOB Pa3IMIHBIX
MHO3KeCTB (110 00pa3siry).

Pemats mpocreiimime 3agauym Ha NPUMEHEHHE 4YHCIIA
coyeraHuil B anredpe (COKpaméHHOEe YMHOXKEHHE, OMHOM
HrroToHa) (¢ HanmpaBIsIIOIIEH TOMOIIBIO).




Pematb, mnpuMeHsii KOMOWHATOPHMKY, 3aJadyd Ha
BBIUUCIICHHE BEPOATHOCTEH, B TOM YHUCIIE C IOMOIIbIO
AIIEKTPOHHBIX TAONUI] B XOAE MPAKTHYECKOW paboThHI (C
BHU3yaJIbHOW OTIOPOiA).

I'eomeTpuueckast
BEPOSITHOCTH
4w

*T"'eomeTpudeckasi BEposATHOCTh. CilydailHbI BEIOOP TOYKH U3
(GUTypHI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 JYT'H OKPY>KHOCTH.™

*OcBauBaTh NOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YuyacTBoBaTh B O00CYKICHHH pelleHMs 3a/a4y¥ Ha
HAXO0XJICHUE BEpOSITHOCTEH B OMNBITaX, IPEICTABUMBIX
Kak BbIOOp TOYEK M3 MHOTOYTOJIbHMKA, Kpyra, OoTpe3Ka
WJIH TyTH OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKa™

HUcnuiTanuns
bepunyiuiu
(6 9)

Ucnpitanune. Ycnex u Heynaua. Cepus HCHBITaHUR 10
nepBoro ycnexa. HMcneitanus bepnymnu. BepostHocTH
coObiTUil B cepun wucnbiTanuid bepunymau. Ilpaktuueckas
pabota «Vcnwitanus bepuymim.

OcBauBaTh Ha 60230BOM ypPOBHe NMOHSITHS: UCIBITAaHUE,
3JIEMEHTAapHOE COOBITHE B CIBITAHUM (YCHEX U Heyaaya),
cepusi UCHBITAHWM, HACTYIUIEHME IIEpBOrO0  yclexa
(Heynaun), cepus ucnbITaHUl bepHysun.

Pemiate  mpocreiimiume 3axa4yd Ha  HAXOXIACHHE
BEPOSITHOCTEW COOBITUII B CEpUU UCIIBITAHUHN JI0 MIEPBOTO
ycrexa, B TOM YHUCJe C MPUMEHEHHEM (OpPMYJIbl CyMMBbI
reOMEeTPHUECKON MPOrpeccuu (C Onopoi Ha CIPABOYHYIO
nH(popMaIu).

Pemiare  mpocreiinue 3aja4yd Ha  HAXOXICHHE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITMH B  CEpUU
UCIBITAaHUN bepHy/uM, Ha HAaXO0XACHUE BEPOATHOCTH
ONpeAeIEHHOr0 4YHUCIIa YCIEXOB B CEPUM  HMCHBITAHUUN
bepHysum (¢ BU3yaJlbHON OMOPOHA).

M3yuaTs B X01€ NpaKTHYECKOH padoThI, B TOM YHUCIIE C
MOMOIIBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTHU B
cepuu ucnbslTaHui beprymum

Cayuaiinas
BeJMYMHA
(69

CnydaiiHass BeIMYMHA W PACHpPEACIICHHE BEPOSTHOCTEM.
MaremaTtnueckoe OXHMAAHUE W JUCIEpPCHUs  CIlydalHOH
BeMIMUMHBL. [IprMepsl MaTEMaTUYECKOTO OXHUJAHHS KAk
TEOPETUYECKOTO CPEAHETO 3HAUCHUS BEIIMUMHBI.

[TonssTue o 3akoHe  Oonbmux  uymcen.  M3mepeHue

OcBouth Ha 0a30BOM YpOBHe NOHSTHS: ClydaiHas
BEJIMYNHA, 3HAUEHUE CIIy4aiiHOI BEJINYMHBI,
pacrpeieIeHHe BEPOSITHOCTEMH.

H3yyath W 00CyXKIaTh IPUMEPHI JUCKPETHBIX U
HEMPEePBIBHBIX CIyYailHbIX BEIUYUH (POCT, BEC YEIOBEKA,




BEPOSATHOCTEH C TIOMONIbIO 4YacToT. lIpuMeHeHue 3akoHa
OOJIBIIINX YUCE.

YHUCICHHOCTD HaCeIICHHUS, JIpyrue M3MCHYUBBIC
BEJIMYMHBI, pacCMaTPHUBABIINECS B KYpC€ CTATHCTHKH),
MOJCJIbHBIX ~ CIIyYalHBIX  BEJIMYMH, CBA3AHHBIX CO
CIIy4yalHBIMU ONBITaMH (OpocaHWE MOHETHI, MTPATbHOU
KOCTH, CO CITydallHbIM BEIOOPOM U T. I1.).

OcBauBatb Ha  0a30BOM  YpPOBHe  TOHSTHS:
MaTEMaTUYECKOE OXKUIAHHUE CIYYalHOM BEIWYMHBI KakK

TEOPETUYECKOE CpelHee  3HAYCHHUE, JCTICPCHS
CITy9aifHOW BEJIMYMHBI KaK aHAJIOT JAWCIICPCUU YUCIOBOTO
Habopa.

Pemath 3aauMm Ha BBIYMCIEHUE MaTEMAaTUYECKOIO
OKUJAHUS W  JIUCHEPCUM  JTUCKPETHOW  CilyyailHOM
BEJIMYMHBI 110 33JJaHHOMY paclpeesieHUuI0, B TOM 4HCIIe
3ajjay, CBSI3aHHBIX CO CTPaxOBaHUEM WU JOTepesiMH (C
HAIPAaBJIAIOIIEH TOMOIIIBIO).

3HAKOMHUTBCSI C MAaTEMaTU4YEeCKUM OXHJIAaHUEM U
JIACIIEPCUEN HEKOTOPBIX pACHpPENENICHHH, B TOM YHUCIE
pacnpeiesieHus] CIIydyallHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUU UCIBITAaHUHN bepHyIuu.

M3yyaTrh, 4acToTy CcOOBITMS B  MOBTOPSIOIIUXCS
CIIy4alHBIX OIIbITaX KakK CIy4alHYIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OoJbIiuX uucen (B (opme
bepnymuin): mpu OONBIIOM YHCIE ONBITOB 4YacToTa
coOBITHS OJM3Ka K €r0 BEPOSTHOCTH.

Pematr 3agaum Ha U3MEpPEHHUE BEPOSITHOCTEH C
MTOMOUIBIO YaCTOT (C HANPABJISAIOLIEH TOMOIIBIO).
OOcy:xaaThp  posib  3akoHa  OOJIbIIMX  4YHMCET B
000CHOBaHUHU 4aCTOTHOI'O MeToa U3MEPEHMS
BEPOSITHOCTEM.

OOcy)kmaTh 3aKOH OOJBIIMX YHCEN KaK IMpOsBICHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B U3MEHUMBBIX SIBICHMUSIX,
pOJb 3aKOHa OOJBIIMX YHUCEN B HPUPOAEC M B JKU3HU
4eJI0BEKa.




0O000menue,
KOHTPO.JIb
(10 v)

[IpencraBienue  JaHHBIX.
BepositTHOCTB CIIy4aitHOTO COOBITHSI.
KoMOuHaTopuku. CirydaiiHble BETUYUHBI U pPaCIpeieTICHUS.

OmucareilpHass  CTaTHUCTHKA.
OJIEMEHTHI

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONTUCAHUE JaHHBIX.
Pematr, 3amaum  Ha  HAXOXICHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCIIE B OINBITAX C PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMHU COOBITHSIMH, BEPOATHOCTEH
OOBEAVHECHUS ¥ TIEPECEUYCHHS] COOBITUN, BBIYHCISATH
BEPOSITHOCTM B  ONbITaX C CEPUSIMH  CIy4YalHBIX
ACIBITAaHUH




