MyHuuunajgibLHoe aBTOHOMHOE 0011e00pa3oBaTe/ibHOe YUpeKIeHne
cpeaHsis 001eodpa3oBareabHas mkoaa Nell um. B. U. CmupHoBa r. Tomcka

Paboyas nporpamma mo
MaTeMaTHKe
st ooydarommxcest ¢ THP (Bapuant 5.2)
5-9 knaccoB

5 kiacc — 1874acoB (5,5 yacoB B HEZEINIO)
6 ximacc - 178 gacoB (5,259acoB B HEJIEIIIO)
7 xnacc — 204 gaca (6 4acoB B HEJIEJIIO)

8 kiacc - 204 gaca (6 4acoB B HEJEIIO)

9 knacc — 204 gaca (6 4acoB B HEJIEJIIO)

Tomck — 2022

VYrBepxaeHo npukazom Ne 355 ot 30.08.2022

ABTOpP-COCTaBUTEIIb:
T'omman H.A.



HosicHuTeIbHASA 3aNIUCKA
PaGouas mporpamma st ooydaromuxcst ¢ THP (BapuanT 5.2) mo marematuke it oOydaromuxces 5-9 KI1acCoB COCTAaBJICHAa HA OCHOBAHUH CIICTYOIITUX

HAOKYMCHTOB!

®denepanbubiii 3akoH Poccuiickoit @eneparuu ot 29 nexadpst 2012 roma Ne 273-03 «O6 obOpazoBanuu B Poccuiickoit deneparun» (B per.
W3MEHEHUN );

KouBennus o nmpaBax pebEHKa;

denepanbHbBIN TOCYIapCTBEHHBI 00pa30BaTEIBHBIA CTAHIaPT OCHOBHOTO 0011ero oopa3oBanus (ITpukaz Munnpocsemenus Poccun ot 31.05.2021
N 287 "O6 yrBepx)acann (hereparbHOTo TOCYyIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO 001Iero oopa3oBanus" (3aperucTpupoBaHo B
Mumntocte Poccun 05.07.2021 N 64101);

[IpumepHas aganTupoBaHHasi OCHOBHAsi 00pa3oBaTeNlbHAs IpOrpaMMa OCHOBHOTO O0IIEro 00pa30BaHUs 00YYAIOIIUXCS C TAXKEIbBIMH HapyILIEHUSIMU
peun (BapuaHnrt 5.2) (onodpena ®YMO, nmpotokon Nel/22 ot 18.03.2022 1.)

AnantupoBaHHas OCHOBHasl 00pa3oBaTelibHasl TporpaMMa OCHOBHOTO oo1iero oopasosanus ooyuatomumxcst ¢ THP (Bapuant 5.2) MAOY COIII Nell
uM. B. 1. CmupnoBa r. Tomcka;

[TpumepHas paboyast mporpaMma OCHOBHOT'O 0011iero oopazoBanus «MaTemMaTuka»

@denepanbHblil MEpeYeHb YYEOHHKOB, PEKOMEHAYEMbIX K MHCIIOJIB30BAHMIO IPU peaju3alud HMMEIOIIHUX TOCYAAPCTBEHHYIO aKKpEIUTaIUIo
00pa30oBaTeNIbHBIX MPOrPaMM HauyalbHOTO OOIEro, OCHOBHOTO OOIIET0, CPeTHET0 00Iero o0pa3oBaHus, yTBEpKIEHHOI0 MpHUKa3oM MUHHUCTEPCTBA
npocernieHus: Poccutickoit @eneparuu ot 28.12.2018 Ne345 (B pea. usmeHeHui).

[Tpuka3 Munnpocseuienus ot 22.03.2021 Ne 115 «O6 yrBepkaenuu [lopsiaika opraHu3anuy U OCyIIecTBICHU 00pa30BaTeIbHOM 1A TEIbHOCTH 110

OCHOBHBIM 00111€00pa30BaTeNIbHBIM MIPOrpaMMaM — 00pa30BaTeIbHbIM IpOrpaMMaM HauyadbHOIO OOIIET0, OCHOBHOI'O OOILIEro U CpelHEero oOLiero
o0pa3oBaHU;

[TocTanoBneHne ['maBHOrO rocyJapCTBEHHOIO CaHMTApHOro Bpaya poccuiickoil dexeparmu oT 28 ceHTsOps 2020 r. Ne28 «O06 yTBepx aeHHUH
caautapubix npaBuwin CIT 2.4.3648-20 «CaHuTapHO-3THIEMHOIOTHYECKHEe TPeOOBaHUS K OpPTraHM3alUsAM BOCIUTAHUS M OOYYEHHUS, OTAbIXa U
0310pPOBJIEHUS I€TEN U MOJIOJEKNY;

-IloctanoBnenue I'maBHOro rocyaapcTBEHHOro caHuTapHoro Bpauya Poccuiickoit @enepanuu ot 28 suBaps 2021 r. Ne2 «O06 yTBepkIeHUU
caHuTapHbIx npasui 1 HopM CanlluH 1.2.3685-21 «I'uruennueckrue HOpMaTUBbI U TPeOOBAaHUS K 00€CIIEUeHUI0 6€30MacHOCTH U (W) Oe3BpEeTHOCTH
U1 4eJI0BeKa (PaKTOPOB CPeIbl OOUTAHUS)

Konuenmus pa3BUTUS MaTeMaTHYECKOI0 00pa3oBaHusl, yTBEpxKaAeHHas pacnopsbkenueM [IpasurensctBa oT 24.12.2013 Ne 2506-p;

YHuBepcanpHbIe Ki1accu(PpUKaToOpbl pachpeesIeHHBIX M0 KilaccaM MPOBEpSIeMbIX TpeOOBaHUMN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON
[IPOrpaMMbI 10 YPOBHSIM OOIIEr0 OOpa30BaHUs W AJIEMEHTOB COAEpXaHHUsS MO Y4eOHbIM MpeaMeTaM Ul HCIOJIb30BaHHs B (elepallbHbIX U
PErHOHANIBHBIX TPOIIEIypax OILEHKH KadecTBa OOpa3oBaHUsA, 0J00OpeHHBbIE pernieHreM (enepaabHOro ydeOHO-METOAMYECKOTO OOBEAMHEHUS IO
obmemy obpaszoBanuto (nasee @YMO) (mporokon ot 12.04.2021r. Nel/21), moaroroBnenHbie DenepalibHBIM TOCYJAPCTBEHHBIM OI0OIKETHBIM
Hay4dHbIM yupexaeHueM «DenepanbHblii HHCTUTYT MeAaroruueckux M3MepeHni» U pa3MelleHHble Ha caiiTe https://tc.edsoo.ru/;

Oo0mas xapakrTepucTuka yueOHoro npeamera «MareMaTuka

AnanTupoBaHHas TporpamMma mo matematuke st oOywatomuxcsi ¢ THP ocnoBweiBaeTcss Ha OOIT OOO, ogHako mpu 3TOM YUHUTHIBAIOTCS TE

HCAOCTAaTKU PCYCBOIO WM HEPCUCBOI'0 PA3BUTHUA, KOTOPBIC HOCAT COYCTAaHHBIN HIIH BTOpI/I‘-IHBII\/i XapakTep. H€O6XOIII/IMOCTI) MPUMCHCHUA CIICHUAIbHBIX
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METOIOB M IPHEMOB 00yUYCHHSI MaTeMaTHKE 00YCIIOBIIEHA, B YaCTHOCTH, IpodiieMaMi Hec(hOpMUPOBAHHOCTH MPOCTPAHCTBEHHBIX U KBa3UIIPOCTPAHCTBECHHBIX
OTHOIIICHWH, B Psjie CIy4acB HAIMYUEM IUCKAIBKYIHUYECKHX PACCTPOMCTB, HEJOCTATOYHBIM YPOBHEM C(HOPMHPOBAHHOCTH CIIOBECHO-JIOTHUECKOTO
MBILUIEHUS, TPOOJIeMaMH YCBOCHHUSI aOCTPAaKTHOM JIEKCUKH (HAIpHMep, MaTeMaTH4YeCKON TepMUHOJIOTHH). MaTemMaTnieckas AesTeIbHOCTh CIIOCOOCTBYET
Pa3BUTHIO HATJSAHO-ICHCTBEHHOTO, HArisAHO-00pa3HOro, BepOATbHO-JIOTMYECKOTO MbIIieHus: oOyuatomuxcss ¢ THP. Ona ngaeT BO3MOXXHOCTH
c(OpPMHPOBATH U 3aKPEIUTh A0CTPaKTHBIC, OTBICYEHHBIE, 0000IAIOIINE TOHITHS, CIOCOOCTBYET Pa3BUTHIO MTPOIIECCOB CHMBOJIM3AIINHT, HABBIKA TIOHUMAHH I
nH(pOpMaInu, TPEICTaBICHHONW Pa3HbIMHU CToco0amMu (TEKCT 3amadd, (pOopMyaupoBKa MpaBuia, TaOJUIbI, aJTOPUTM JEUCTBHA U T.1I.), (POPMHUPOBAHUIO
MaTEeMaTHYECKON JIEKCUKH, MOHMMAHUI0O U YHOTPEOJEHHUIO CIOXKHBIX JIOTMKO-IPAMMATUYECKUX KOHCTPYKIMH, CBSI3HOM YCTHOM M INMUCBMEHHOW pedu
(Mopo’KIeHNe CBS3aHHOTO Y4eOHOTrO BBICKA3bIBAHHMA C HCIOJIB30BAHMEM MAaTEMAaTUYECKMX TEPMHUHOB W TOHATHIA), oOecreumBaeT NpOPHIAKTUKY
TUCKATIbKYTUU. YPOKHU MaTEMaTUKH PAa3BUBAIOT HAOII0AaTEIbHOCTh, BOOOpaKEHNE, TBOPUECKYIO aKTUBHOCTH, 00YyUJaIOT MpHUeMaM CaMOCTOATEIbHON paboThI,
CTIIOCOOCTBYIOT (POPMUPOBAHUIO HABBIKOB CAMOKOHTPOJIS.

Pabouas nporpamma ydyeOHoro npeamera «Marematrka» o0ecredrBaeT JOCTHKEHHUE IIaHUPYEMbBIX PE3YJIbTaTOB OCBOEHUS IPOIPaMMbl OCHOBHOT'O
obiero oopazoBanus. B paboueil mporpamme yueOHoro npenmera «MaTeMaTHKa» yYTeHbl OCHOBHBIE HallpaBJIEHUs! BOCIIUTATEIbHOMN JeSTENbHOCTH:

[S—

. 'paxxnanckoe BociTanue.
. [latproTryeckoe BoCUTaHUE.
. lyXOBHO-HpaBCTBEHHOE BOCITUTAHUE.

. DcTeTnYeCcKoe BOCIIUTAHUE.
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3
4
5. ®u3uveckoe BocuTanue, (OPMUPOBAHNE KYJIBTYPHI 3J0POBbsI H SMOIIMOHAIBHOTO OJIATOTIOTYYHSI.
6. TpynoBoe BOCHIUTaHUE.

7. DKOJIOTNYECKOE BOCIIUTAHUE.

8. LIleHHOCTH HayYHOTO TO3HAHHUS.

HEJU 1 OCOBEHHOCTU N3YUEHUSI YYUEBHOI'O IPEJMETA «MATEMATHUKA».

[TpuopureTHbIMU TIETSIMU 00YYCHHUS MaTEMaTHUKE B 5—9 Kitaccax sBJISIFOTCS:

e (opMHpOBaHHUE LEHTPAIBHBIX MAaTEMAaTHUYECKHX MOHATHH (YHUCII0, BEJIMYMHA, TeOMETpUYecKas (Qurypa, mepeMeHHas, BEpOSTHOCTh, (PYHKITHU),
O6€CH€‘II/IB3IOHH/IX MPEEMCTBCHHOCTD MU INCPCICKTUBHOCTE MATEMATHYCCKOI'O O6pa3OBaHI/I$I o6yqa}oumxcs[;

® [0JBEACHUE O0YYaAIOUIMXCS HAa JOCTYIHOM YPOBHE K OCO3HAHHUIO B3aUMOCBSA3M MAaTEMAaTUKU U OKPYKAIOLIEr0 MUpa, TOHUMAHWE MATEMaTHKH Kak
4acTH 0OLLIEH KyJIbTyphl YEJIOBEUECTBA;



® Pa3BUTUC HHTCIUICKTYAJIBHBIX U TBOPUYCCKUX CIIOCOOHOCTEH 06yqaromnxc;1, MO3HABaTEIbLHOMI AKTUBHOCTH, MHCCICAOBATCIIBCKUX YMGHHﬁ,
KPUTHUYHOCTH MBIIIJICHHA, MHTEPECA K U3YUCHUIO MAaTEMAaTUKU,;

e (opmupoBanue (GYHKIUOHATHLHOW MaTeMAaTUYECKOM I'pPaMOTHOCTH: YMEHHS pacIliO3HABaTh IMPOSIBICHHS MAaTEMaTHUYECKHUX IMOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTE B pEAJbHBIX J>KU3HEHHBIX CHTYallUAX W TPU H3YYEHUH JAPYrUX YYEOHBIX IPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (OpPMYTUPOBATh UX Ha SI3bIKE MaTEMaTHKU M CO3JaBaThb MaTEMaTHYECKHUE MOJENIH, MPUMEHSATh OCBOCHHBIH MaTeMaTHYECKHii
anmapar Uil PEeIIeHMs [IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATh U OLICHUBATh MOJYYECHHBIE PE3YJIBTATHI.

OCHOBHBIC JIMHUHM COJAEp)KaHUS Kypca MaTreMaTHKu B 5— 9 kiaccax: «YHucnma M BBIUMCICHHSA», «AnreOpa» («Anredpandeckue BBIPaKEHUS,
«YpaBHEHUsI M HepaBeHCTBa»), «DyHkuum», «l'eomerpus» («I'eomerpuueckue GuUrypsl U uUX cBoiicTBa», «3MepeHHE T€OMETPUUYECKUX BEIHUYHHY),
«BeposaTHOCTB U cTaTHCTUKAY. JlaHHBIE TUHUN Pa3BUBAIOTCS MapajuIeIbHO, KaXK/ast B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJIHA
OT JIpyroii, a B TECHOM KOHTaKTe M B3aumojeiictBuu. Kpome 31oro, ux o0beJUHAET JOTHUECKask COCTABIAIONIAsA, TPAJAULIMOHHO MPUCYIIas MaTeMaTHKE U
IIPOHU3BIBAIOLIAS BCE MATEMATUYECKUE KYPChl U COZIEP KATEIbHbIE JIMHUU.

e CodopmynupoBanHoe B DenepaabHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE OCHOBHOTO 0OLIero 0o0pa3oBaHUs TPeOOBaHHE «YMETh
OIIEPUPOBATH MOHITHSIMU: ONPEICIICHUE, aKCHOMA, TeOpeMa, J0Ka3aTeIbCTBO;

® yMEHHE paClO3HABaTh HMCTHUHHBIC U JIOKHBIC BBICKA3bIBAHUS, MPHBOJHUTH TMPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHMS W OTPHIIAHUS
BBICKa3bIBaHUI1» OTHOCUTCS KO BCEM KypcaM, a (JOPMUPOBAHUE JIOTHIECCKUX YMEHHI pacipeiesisieTCs 0 BCeM rojilaM 00y4eHHsI Ha YPOBHE OCHOBHOTO
o0miero o0pa3oBaHuUs.

Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM OCBOCHHs paboueil MporpaMMsbl, pacrnpeiei€Ho Mo rojaM OO0y4EHHS.
CTpyKTypHpOBaHO TakKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOMpocaMm oOydarouiuecs: oOpallainuch HeOAHOKpaTHO. OBiaaeHue
MaTeMaTHYECKUMHU MOHATHSIMU U HABBIKAMH OCYIIECTBISUIOCH MTOCIEA0BATENFHO U MOCTYNATENbHO, ¢ COOII0IEHUEM NPUHIINIIA IPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYAJIUCH B OOIIYI0 CUCTEMY MaT€MaTHYECKHX MPEICTaBICHUM OOydaroluXcs, paciiupss u yriyomuss e€, o0pa3ys MpOUYHbIE MHOXKECTBE HHbIE
CBA3U

MECTO YYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YYHEBHOM IIVIAHE

B cootBetcTBUM ¢ DenepaibHBIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO 00ILEro 0Opa3oBaHMs yueOHBbIH mpeameT «Pycckuii
SI3BIK» BXOJIUT B IIPEIMETHYIO 0071acTh «PyCCKUiA S3BIK U IUTEpaTypay U ABISETCS 00s13aTeNbHBIM [uis n3ydeHust. Conepxanue yueOHoro npeamera «Pycckmii
A3BIKY», IpesicTaBieHHoe B [IpuMepHoil paboueit nporpamme, cootBeTcTBYeT ®I'OC OOO, IlpnmepHOit 0cHOBHOI 00pa3oBaTeIbHOM MpOrpaMmMe OCHOBHOTO
oOmero oobpaszoBanusi, [[pumepHoit aganTHPOBAHHONW OCHOBHOM 00pa30BaTelbHOM MPOrpaMMe OCHOBHOTO 00111eT0 00pa30BaHMs 00YUYaIOIIUXCS C 3a€PIKKOM
NICUXUYECKOTO Pa3BUTHS.
B npenenax oaHOro Kiacca rnocjieoBaTeIbHOCTh U3YUEHHUs TEM, IPEACTABICHHBIX B COAEPKAaHUH KaXKJI0T0 Kiacca, MOXKET BapbUPOBATHCS.

B coorBercTBUM ¢ DepepasbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOIO 0OLIEro oOpa3oBaHUs MaTeMaTHKa SIBIISETCS
00s13aTeNIbHBIM MIPEIMETOM Ha JaHHOM ypoBHE oOpazoBanusa. B 5—9 knaccax y4yeOHbIi mpenmeT «MaremMaTHKa» TPaAUIIMOHHO H3Y4YaeTCcs B paMKax
CJIEAYIOIIMX Y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca «MaTematukay, B 7—9 ki1accax — KypcoB «Anreopay» (BKJIH04Yas 3JIEMEHThI CTATUCTUKU U TEOPHH
BeposiTHOCTEH) 1 «I'eomerpusi». Hacrosmieit mporpaMmoii BBOJUTCS CaMOCTOSITEIIbHBIN yueOHbIH Kypc «BeposTHOCTh M CTATHCTUKAY.



Hacrosimieli mporpaMmoii mpeaycMaTpuBaeTCs BBIICIICHHE B YIeOHOM IIaHe HA W3y4eHHE MaTeMaTHKU B 5 Kiacce—S5,5 y4eOHBIX YacoB B HEACTIO (B TOJ
185 gacoB), B 6 kimacce -5,25 yueOHBIX 4acoB B Henemo (B roa 178 4acoB) B TeueHHE KaI0T0 roja o0y4deHus, B 7—9 kinaccax 6 yd4eOHBIX 4acOB B HEIEIIO
(B rox 204 yaca) B TeueHHE KaXXI0T0 rojia o0yueHus, Bcero 975 yueOHbIX yaca.

YMK yueOHoro npeamera s neaarora;

1. Maremaruka. 5,6 kiacc: yaeOHUK JJ1s1 oOmeo0pa3zoBarenbHbixX yupexxaenuid, H..SI. Bunenkun, B.W. Koxos, A.C. Yecnokos, C.W. IlIBapuioypa. M:
Mmuemo3suHa, 2021 T.

2. JupmakTuyeckue Matepualibl o MaremaTtuke mis 5,6 kiacca. A.C. YHecHokos, K.W. HemkoB M.: [Ipocsemenue 2019r.

3. Maremaruka. 5,6 xnacc. KonTposibHbIe pabOThI 1S ydanmxcs oomeoopasoBatenbHbiX yupexaennit. B.M.JKoxos, JI.b. Kpaitnesa M: Muemo3uHa,
2018r.

4. MaremaTudeckue qUKTaHTHL: 5,6 knace. B.W. XKoxos, . M. Mursesa M: Muemo3una, 2011r.

5. TlpenonmaBanue MaTeMaTUKH B 5 — 6 Kilaccax: MmeToauueckoe rnocoowue. B.M. Koxos M: Muemo3suna, 2012r.

6. Marematuueckue TpeHaxep: 5,6 kimacc.  B.W. XKoxos, . M. MutsesaM: Muemo3una, 2010r.

7. 3a cTtpanunamu yueOHHKa MaTeMaTuku. [locobue aiis yaamuxcs 5-6 knaccoB cpeanedt mkoubl. 1.5, Jlenman, H. 5. Bunenkun M.:
IIpocsemnienue 2009r.

8. COOpHHK TMarHOCTUYECKUX pabOT Mo MareMatuke 5 — 6 kinacc  mox peaakinueid P.b. Komenesuu Kpacnonap: «IIpocBenienue — IOr»

2010r.Anrebpa.7 knacc: yueOHUK st o01meoopazoBarenbHbiX yupexaeHui / FO.H. Makaperaes, H.I'. Munmiok, K., Hemkos C.b. CyBopoBa. — M..:
[Ipoceemenne.2021

9. Aunrebpa.7,8,9 kiacc: yueOHUK 1iis 001eoopazoBarenbHbIX yupexacauii / FO.H. Makaperaes, H.I'. Munarok, K.1. HemkoB C.b. CyBopoBa. — M.:
[Ipoceemenne.2019-2022

10. JL.U 3BaBuu. Anrebpa. Jlunakt. Marepuansl. 7 Kiiacc: mocodue Jyist yauTtesei oomeodpa3zoBaTebHbix opranusanuii/ JI. Y. 3BaBuy, JI.B.Ky3Herona,
C.b.CyBopoBa. — M.: [Ipocsemenue, 2018.

11. XXoxoB B.N.Anre6pa. Iumakt. Marepuaisl. 8 knace/ B.M.)XKoxos, F0.H.Makapsraes, H.I'.Munarok. — M.: I[Ipocsemenue, 2017.

12. MakaperueB FO.H.Anre6pa. dunakt. Marepuansl. 9 kmacc: mocoOue uis yuurtenei obOmeoOpazoBaTenbHbXx opranuzaimid/. FO.H.Makapbrues,
H.I'.Munntok — M.: [Ipocsemenue, 2019.

13. MaxkapsrueB FO.H. H3yuyenue anreOpsl B 7-9 kiaccax: nocobue ans yuuteneit/ FO0.H.Makaperues, H.I'.Munatok, C.b.CyBoposa. - M, :IIpocserenue,
2015.

14. Amenko N.B u np. THA 2014.Marematuka. 3 moayns. 30 BapuaHTOB THIMOBBIX TecToBbIX 3aaanuii /W.B. Amenko, C.A.lllectakoB, A.C. Tpenanus,
A.B. Cemenos, I1.11.3axapoB. — M.: Dk3ameHn, 2015.

15. T'eometpus, 7-9: yuebHuk 11 oOieobpazoBarenbHbIx yupexaenuii / JI. C. Aranacsn, B. @. byrysos, C. b. Kagomies u ap. — M.: IIpocsenienue,
2006.

16. I'aBpuiioBa H.®. YHuBepcanbHbIE TOYPOUHbIE pa3paboTKu 1o reomMeTpuH. 7 kiaacce. AuddepeHunpoBanHblii OIX0/: B TOMOIIb IIKOJIBHOMY YUUTEI IO
/ H.® I'aBpunosa. - BAKO, 2013.

17. T'aBpuiioBa H.®. YHuBepcanbHbIe TOYpOUHbIE pa3pabOTKH M0 FTeOMETPUH. 8 Ki1acc. Y HUBEpCaIbHOE U3JaHKE: B IOMOIIb MIKOJIbHOMY yuuTeinto / H.d
I'aBpunosa. - BAKO, 2014.

18. I'aBpmiioBa H.®. YHuBepcanpHble NMOYpOUHBIE pa3paboTku mo reomerpuu. 9 kiacc. AuddepeHurpoBaHHBINA MOIX0A: B MOMOIIL HIKOJIBHOMY
yuuteno / H.® IMapunosa. - BAKO, 2012.



19. Aranacsan JI.C. M3ydenue reomerpuu B 7-9 kitaccax: MeToA, pekoMeHaauuu: kH. s yuurens / JI. C. Atanacss, B. @. byryzos, }O. A. ['ma3zkoB u
np. — M.: [Ipocsemenue, 2009.

20. 3uB b. I'. 'eomeTpus: aunaktuk. matepuainst s 7 k. / b. I'. 3us, B. M. Meiinep. — M.: IIpocBemenue, 2010.

21.3uB b. I'. 'eomeTpus: qunaktuk. marepuaist st 8 k1. / b. . 3uB, B. M. Meiinep. — M.: IIpocsemenue, 2010.

22. MakapsrueB FO.H. Anrebpa: aneMeHThl CTATUCTUKH U TEOPUH BEpOSITHOCTEH: yueOHOe mocobue it ydamuxcs 7-9xinaccoB 001eo0pa3zoBaTebHBIX
yupexaenuit / FO.H. Makapserues, H.I'. Muniok

Humepnem-pecypcwl 0115 yuumens u y4aujuxcs.

1. TectupoBanue online: 5-11 knaccsi : http://www.kokch.kts.ru/cdo/

2. Ilemaroruueckast mactepckasi: http://teacyer.fio.ru

3. Hossle TexHon0rnM B 00pazoBanu: http://www.edu.secna.ru/main/

4. Coam I'IIA: http://sdamgia.ru/

5. Pemy EI'D : reshuege.ru
6. ®UIINA : http://old.fipi.ru

YMK yueOHOro npeamera st 00y4ar0uuxcs.

1. Marematuka. 5 kiacc: yaeOHHK 111 00pa3oBaTebHBIX opranuzanuii: B 24./ H.5l. Bunenkuna, B.U. XXoxosa, A.C. Yecnokona, C.U, l1IBapu0ypra,
M.: Muemo3suHa, 2020r.

2. Maremarunka. 6 Kiacc: yaeOHHK /1 00pa3oBaTenbHBIX opranusanuii: B 24./ H.5l. Bunenkuna, B.U. Xoxosa, A.C. Yecnokona, C.1, llIBapuOypra,
M.: MuemosuHa, 2020r.

3. Anrebpa.7 knacc: yueOHUK 115 oOmeo0pazoBarenbHbIX yupexaeHuii / FO.H. Makaperues, H.I'. Munmiok, K.1. Hemkos C.b. CyBoposa. — M.:
IIpcBemenne.2021.

4. Anrebpa.8 kmacc: yueOHUK 1151 001meodpazoBaTenbHbIX yupexxaenuii / FO.H. Makapsrues, H.I'. Munmiok, K.M. Hemkos C.b. CyBopoBa. — M.:
IIpcBemenne.2021.

5. Anre6pa.9 knacc: yueOHHK 11 001eo0pa3oBaTeabHbIX yupexaeHuit / FO.H. Makaperaes, H.I'. Munarok, K.1. Hemkos C.b. CyBopoBa. — M.:
IIpcBemenne.2019.

6. 'eometpus, 7-9: yueOHuk 1u1st 061eodpazoBatenbHbiX yupexkaenuii / JI. C. Aranacsan, B. @. byty3os, C. b. Kagomues u ap. — M.:
IIpocsemenue, 2016.

CBSI3b C PABOUYEM MPOI'PAMMOM BOCITUTAHUS IIKOJIbI

e  YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUH ¢ 00y4YaroIUMHUCS, CIOCOOCTBYIOUIMX O3UTUBHOMY BOCTIPUATHIO 00YYaIOIIMMUCS TPeOOBaHUH U IPOCHO
yUuuTels, IPUBJICYCHUIO UX BHUMAHUA K 00CYyX/1aeMoii Ha ypoke HH(pOpMaIMK, aKTUBU3ALMK UX II03HABATEIbHON JESTEIbHOCTH;



e N00yXJIeHHe 00yUaroMXcs COOI0AATh Ha YpOoKe OOLIETPUHSTHIE HOPMbI IOBEJICHUS, TIPaBUIIa OOIIEHUS CO CTAPIIUMH U CBEPCTHUKAMMU, IIPUHIIMIIBI
y4eOHOM TUCIIMIUTMHBI U CAMOOPTaHU3aIUH;

e [pUBJICYCHHE BHUMAHUS O0YJaIOIUXCsl K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax sIBIE€HUH, OpraHu3anys ux padoTsl ¢ MOIy4aeMON Ha ypoKe
COLIMAIBHO 3HAYMMOU HH(OpMAITHEH;

e  BKJIIOYEHHUE B YPOK UI'POBBIX MPOLEAYP C LEIbIO MOAIEPKaHUsI MOTHBALIMM 00YUYaIOIIMXCS K MOJYYSHHUIO 3HaHUH, HATaKMBAHUIO TO3UTUBHBIX
MEKIMYHOCTHBIX OTHOILIEHUH B KJIACCE;

e nO0yXJIeHHe 00yUaromMXCs COOM0AATh Ha YPOKE OOLIEPUHATHIE HOPMBI TOBEICHHSI, IPaBUiIa OOLICHUS CO CTAPIIUMHU U CBEPCTHUKAMM, TIPUHIIMIIBI
yueOHOU JUCIUIUIMHBI U CAMOOPTraHU3alINN;

e TIpUBJICYCHHE BHUMAHUS O0YJAIOIUXCS K IECHHOCTHOMY acleKTy H3y4aeMbIX Ha ypoKax sIBJICHUH, OpraHu3alus UX paboThl C OJy4aeMOi Ha ypoKe
COLIMAJILHO 3HAYUMOM HH(pOpMaLIUEH;

e [PUMEHEHHUE HAa YPOKE UHTEPAKTUBHBIX ()OPM pabOThI C 00YUAIOLIMMHUCS : HHTEIUIEKTYAIbHbIX UT'P, CTUMYJIUPYIOIIKUX T03HABATEIbHYIO MOTHBALHIO
00ydJaromuxcs;

e  BKJIIOYEHHE B YPOK UI'POBBIX MPOLEAYP C LEIbIO MOAIEPKaHUsI MOTUBALMU OOYUYAIOIIMXCS K IMOJIyYSHUIO 3HAHUN, HaJJa)KUBAHHUIO TIO3UTHBHBIX
MEXIIMYHOCTHBIX OTHOIIEHUH B KJIacce;

®  VHULIMHUPOBAHUE U MOAJEPIKKA UCCIETOBATEIBCKOM JIeATEIIEHOCTH 00YYaIOINXCS;

®  JIeMOHCTpaLus 00y4aroLMMCcs IPUMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOI O MIOBEACHUS, IPOSBICHUS YEJIOBEKOIIO0US U 100OPOCEPAECUHOCTH Uepes3
no100p COOTBETCTBYIOIIUX 3a1a4 JJIsl peIICHUs;

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «<MATEMATHUKA»

7 KJ1ace

Yucna u evluucienus

ParnmonanbHbBIe UncIa

JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, MEPeXoi OT OAHOM (opMbl 3amucu aApobeit k npyroil. IloHsTHe panuoHaNbHOrO 4Mcia, 3amUCh, CPaBHEHUE,
YHOpAAOUYUBAHUC PATUOHAIIBHBIX YHCCIIL. ApH(l)MeTH‘-IeCKI/Ie I[efICTBI/ISI C paOHAJIbHBIMU YK CIIAMH. Pemenue 3aga4 u3 pCaHBHOﬁ IMPAKTUKKW Ha 4YaCTH, HA
Ipoou.

CreneHb ¢ HaTypaJlbHBIM MOKa3aTeJIeM: ONpeaeNieHue, mpeodpazoBaHue BhIPAKEHHI HA OCHOBE ONpPEAeNIeHNs, 3auch 00NbIIUX yncen. [IporeHTsl, 3anuch
MIPOIICHTOB B BUJI€ IpOoOH U TpoOU B BHJIE€ MIPOIICHTOB. TPpU OCHOBHBIE 33/1a4l Ha MPOIIEHTHI, pEIICHUE 3a/1a4 U3 PEaIbHON MTPAKTUKH.

HpI/IMeHeHI/Ie IMPU3HAKOB JCJIUMOCTH, PA3JIOKCHHUC HA MHOKUTCIIN HATYPAJIbHBIX YHUCCIIL.
Peanbubie 3aBUCHUMOCTH, B TOM YHUCJIC IIpAMad U o6paTHa51 MMpONnOpPUUOHAJIBHOCTH.

Aneedpauueckue eblpa)iceHus




IlepemeHHBIE, YKCIIOBOE 3HAYECHHUE BBIPAKECHUS C IIEpEMEHHOM. JlomycTUMBIC 3Ha4YeHMs NIepeMeHHbIX. [IpeacraBienrne 3aBUCUMOCTH MEXKY BEIMYMHAMU B
Buzae Gopmynbl. Berancienus no dopmynam. [IpeodbpazoBanne OyKBEHHBIX BBIPAXXCHHH, TOXKIECTBEHHO PAaBHBIC BBIPAKCHHS, MMPaBHIa MpeoOpa3oBaHuUs
CYMM M IIPOU3BEACHUH, IPaBUIIa PACKPBITHS CKOOOK U MPUBEIECHUS MO00HBIX ClIaraeMbIX.

CBolicTBa CTEIICHU C HaTypaJbHBIM IIOKA3aTCJICM.

OpnHouneHsl 1 MHOTOWIEeHbl. CTeneHb MHOrowieHa. CloKeHne, BBIYUTaHUE, YMHOKEHHE MHOTOWIEHOB. POpMYyIbl COKPAIIEHHOTO YMHOKEHHSI: KBaapaT
CYMMBI U KBagpaT pazHocth. DopMyna pa3HOCTH KBaApaToB. Pa3inoxkeHne MHOTOYIEHOB HA MHOKUTEIIH.

Ypasnenusn
YpaBHeHHEe, KOPEHb YpaBHEHUS, MIpaBUjIa MpeoOpa3oBaHus ypaBHEHHsI, PABHOCUILHOCTD YPAaBHEHHU.

JIuneitHoe ypaBHEHHE ¢ OJHOM MEPEMEHHOM, YUCIIO KOPHEN JIMHEMHOTO YpaBHEHUSI, PEIICHHUE JIMHEHHBIX ypaBHeHUH. CoCTaBIeHUE YPaBHEHHUH IO YCIOBUIO
3ajaun. PereHue TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUH.

JluneliHoe ypaBHEHHE C ABYMS IEpeMEHHBIMU U ero rpaduk. Cucrema ABYX JUHEWHBIX ypaBHEHUH ¢ IByMs IepeMEHHBIMH. Pelenne cucteM ypaBHEHUIH
crioco00OM NOJCTaHOBKU. [IprMepsl pereHns TEKCTOBBIX 3a/1a4 ¢ IOMOIBI CUCTEM YPaBHEHHH.

Koopounamul u 2papuxu. @ynuxuyuu

Koopaunnara Toukn Ha ipsMoit. Yucnossle MpoMexXyTKH. PaccTossHre MexX Ty IByMsI TOUKaMU KOOPJANHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U OpJuHATa TOYKUA HA KOOPAMHATHOW IJIOCKOCTH. [Ipumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu. Urenne rpadukoB peanbHbix 3aBucuMocteid. [lonstue pynkiuu. I'paduk Gynkmuu. CpoiictBa dhyukumid. JIuneiHas Gynakous, e€ rpadux.
I'padux pynkuun y = 1 x L. I'paduyeckoe perienne TUHEHHBIX YpaBHEHHH M CHUCTEM JIMHEHHBIX YpaBHCHHIA.

8 kaacce

Yucna u ebluucienus

KBagpatusiii kopeHb u3 uncia. [lonstiue o0 uppamnuoHasbHOM 4ucie. [lecaTnunbie mpuOIMmKeHUsT HppaloHaabHbIX ynced. CBoHCTBA apuMeTHIe CKIX
KBaJ[paTHBIX KOPHEH M UX MPUMEHEHHE K MPeoOpa30BaHHIO YHCIOBBIX BBIPAKECHHUI U BBIYUCICHUAM. J|eHiCTBUTEIBHBIC YHCTIA.

Crenens ¢ 1enbpIM 1oKasarenaeM U e€ cBoiictsa. CtaHgapTHas 3alluCh YUCTA.

Anzedbpauueckue ebipalcenus

KBa,I[paTHBIﬁ TpéX‘IJ'IeH; Pa3JI0KCHHUEC KBAAPATHOT'O TpéaneHa Ha MHOXXHUTCIIHN.

AnrebOpanyeckast 1poOb. OCHOBHOE CBOMCTBO anredOpanmueckoir apoOu. CrokeHHe, BBIYMTAHHE, YMHOXXCHHE, JEJICHUE anredpanvecKkux JpoOeH.
PanmonansHbIie BEIpaXKEHUS U UX MpeoOpa3oBaHUE.



Ypasuenus u nepasencmea

KBagpatHoe ypaBHeHue, (popMyia KOpHEH kBaapaTHOro ypasHeHus. Teopema Buera. Pemenue ypaBHeHUH, CBOIAIIMXCS K JIMHEHHBIM U KBaJPaTHBIM.
[pocreiimme 1poOHO-paIMOHATBHBIE YPAaBHEHHS.

I'paduueckas MHTEpHIpeTaLUsl YpaBHEHUH ¢ JByMs NEPEMEHHBIMH U CHUCTEM JIMHEHHBIX YpaBHEHHMH ¢ IBYMs NepeMeHHbIMH. [IpuMepsl pemieHus cucreM
HEJIMHEHHBIX YpaBHEHUH ¢ ABYMs IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a71a4 areOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJJHOM NEpeMEHHON. PaBHOCHMIIBHOCTh HEPABEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucreMbl TMHEVHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyuKkyuu
[Tonstue pynkuun. OGIaCTh ONMpeIeTCHUS U MHOXKECTBO 3HaYeHUH QyHKIMU. CriocoOb! 3a1anus GyHKITUH.

I'paduk @ynkunu. Yrenue cBoHCTB pyHKIMH 110 €€ rpaduky. [Ipumepsl rpa@ukoB QyHKINN, OTpaKalOIIUX  PEaJbHBIE MPOLIECCHI.

k
@YHKIMH, ONKCHIBAIOIINE NPSIMYIO0 U 00paTHYyIO 3aBucuMocTU. [locTpoenue u urenue rpagpukoB y = kx, y =kx + b, y = e I'paduueckoe pemenne
YPaBHEHUH U CUCTEM YPaBHEHHIA.

Yucna u evruucienus

JlelicTBUTEILHBIE YHCIIA

PaI_[I/IOHaJ'IBHBIe qucia, HppaluoOHAJIIBHBIC YKUCJIa, KOHCUYHEBIC U OeCKOHEYHEIE ACCATUYHBIC ,I[pO6I/I. MHokecTBO ,HefICTBHTeJIBHI)IX YHCCII, ﬂeﬁCTBHTeHBHBIe
YpclIa Kak 0ECKOHEUHBIC JACCATHYHBIC I[pOGI/I. Bzanmuo OAHO3HAYHOC COOTBECTCTBUC MCIKIY MHOKCCTBOM I[ef/'ICTBI/ITeJII)HI)IX YUCCI U KOOpZ[HHaTHOfI HpHMOﬁ.

CpaBHeHI/Ie HCfICTBHTGJ’IbHBIX YHUCCII, apI/I(I)MeTI/I‘-IeCKI/IC ,Z[GIZCTBHSI C HCﬁCTBHTCHBHBIMH qHucCJIaMU.

H3mepenus, HDI/I6J'II/I)K6HI/I$I, OLICHKH

PaBMepH 00BEKTOB OKPYXKAromero Mmupa, JJIUTCIbHOCTD ITPOHCCCOB B OKPY’KAOIIEM MHPC.

HpI/I6J'II/I}KéHHOG 3HAa4YCHUC BCINYHNHBI, TOYHOCTH HpHGHI/I}I(CHI/IH. OprTJ'IeHI/Ie YHUCCII. HpI/IKI/II[Ka H OLICHKA pE3yJIbTATOB BBIYMCIICHUI.

9 kJacc

Ypasuenus u nepasencmea

YpaBHEeHUs ¢ OJHOM IIEPEMEHHON




JIuneitnoe ypaBHeHue. Pelienue ypaBHeHUH, CBOASAIINUXCS K JIUHEUHBIM.

KBanpaTtHoe ypaBHeHue. Perienre ypaBHeHHI, CBOAALIMXCA K KBaipaTHBIM. bukBaapaTHoe ypaBHeHue. [Ipumeps! penieHus: ypaBHeHH TpeTheil U 4eTBEPTOI
CTEIICHEN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne IlpO6H0-paLII/IOHaJ'IBHBIX ypaBHeHPIﬁ. Pemenne TekcTOBBIX 3aa4 aJIFC6paI/I‘-ICCKI/IM METOJOM.

Cucrembl YpaBHEHUI

VYpaBHeHMeE C ABYMS IEPEMEHHBIMU U ero rpaduk. Pemenue cucteM AByX JIMHEHHBIX YpaBHEHUH ¢ IByMsI IepeMeHHbIMU. PelieHue cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JUHENHOE, a [pyroe — BTOpoi creneHu. ['paduueckas nHTepriperanys CUCTEMbl ypaBHEHUH ¢ IBYMS IEPEMEHHBIMH.

Pemmenrie TeKCTOBBIX 3a71a4 aNreOpandeckKuM criocooom.
HepasencrtBa
YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOW IMEpEeMEHHOM. PellleHHe cuCTeM JMHEHWHBIX HEPABEHCTB C OJHOM mepeMeHHOH. KBaapaTHble HEpaBEHCTBA.
I'pacdmueckas uHTEpIIpETAIMS HEPABCHCTB U CUCTEM HEPABEHCTB C JIBYMsI IIEPEMEHHBIMHU.

DynKyuu

KBangpartuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [Tlapabona, KOOpAMHATHI BEPLIMHBI TapadoIIbl, OCb CHMMETPUH MapaloJIbL.
v K 3 o
I'paduiky QYHKIMIA y =KX, =KX + B,y =-,y=+/X, y=x°, y = x| ¥ nx coiicTsa.
X

Yucnoewvle noci1e006amenbHoCmu

OHDGIICHGHI/IC M CHOCOOBI 3aJIaHKS YUCIOBBIX MOCASA0BATEIHLHOCTEH

[TonsiTre YMCIOBOM MOCIEAOBATETFHOCTH. 3aJaHIe MTOCIIeIOBATEILHOCTH PEKYPPEHTHOM (hopmynoit u popmymoii
n-0ro 4JjeHa.

ApudmMeTnyeckast U reOMETPUIECKAs] IIPOrPECCUU

Apudmernueckas 1 reomeTpudeckas nmporpeccud. PopmyIibl 7-0ro WwieHa apu(pMETHIECKON U TeOMETPUUYECKON POrpeccuii, CyMMBbI IEPBBIX /1 YJIECHOB.

N3o0pakeHre 4aeHOB apu(PMETHICCKON U TEOMETPUUECKONW MPOTrpecCHil TOYKaMHU Ha KOOPJIWHATHOMN TUIOCKOCTH. JIMHEWHBIA M SKCITOHEHITUAIBHBIA POCT.
CnosxHble POLIEHTHI.

COJAEPKAHUE YYEBHOTI'O KYPCA «'EOMETPHUSA»
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7 KJacc

Hauanpupie monstust reomerpuu. Touka, mpsimMasi, OTpe3oK, Jdyd. Yroia. Bunel yrimos. BeprukanbHble U cMmexHble yriibel. buccekrpuca yrna. Jlomanas,
MHOTOYToJbHUK. [[apamienbHOCTh U NEPIEHANKYISPHOCT IPSIMBIX.

Cummetpuunsble ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUHU. [IprMepsl CHMMETPUN B OKPY>KaroIIeM MHpE.
OCHOBHbBIE IOCTPOEHUS C IOMOIIBIO LUPKYIA U JInHEeHkH. TpeyronsHuk. BeicoTa, Meauana, OuccekTpuca, MX CBOWCTBA.
PaBHOOEIpeHHBIN U PABHOCTOPOHHUHN TpeyroibHUKU. HepaBeHCTBO TpeyroibHUKA.

CaoiicTBa U MpU3HAKK paBHOOEIPEHHOT O TpeyroyibHUKa. [Ipr3Haku paBeHCTBa TPEYTOIbHUKOB.

CaoiicTBa M NPU3HAKK MapaJljieNbHbIX MpsMbIX. CyMMa yIJIoB TpeyroibHHKa. BHElIHNE yriibl TpeyrojibHUKA.

[IpsimoyTonbHBIN TpeyroiabHUK. CBOMCTBO MeIHaHbl IPSIMOYTOJILHOTO TPEYTOJIbHUKA, TPOBENEHHON K runotenyse. [Ipu3Haku paBeHCTBA NPSIMOYT OJIbHBIX
TPEYroJabHUKOB. [IpAMOYroapHBIN TPEYTOIBHUK C YTII0M B 30°.

HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYroJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOU, TeopeMa o OoJiblIeM yriie U OoJblIell CTOPOHE TPEyTrOoJIbHUKA.
[lepneHaAUKyISIp U HAKJIIOHHAS.

['eomeTpuueckoe mecto Touek. buccekTpuca yria v cepelMHHBIN NePIeHIUKYISP K OTPE3KY KaK TeOMETPHUUECKUE MECTa TOUEK.

Opr)KHOCTB u Kpyr, xopaa U AUaMCTp, UX cBoiicTBa. B3anmHoe PacCIoJIOKCHHUE OKPYXKXHOCTU H Hp}IMOfI. KacarenpHas u CCKylIasA K OKPYXHOCTH.
Opr}KHOCTI), BIIMCaHHAd B YI'OJI. Bnmcannas u onmcanHas OKPYXXHOCTH TPEYTrOJIbHUKA.

8 kaace

YerbipéxyronpHuku. Ilapamienorpamm, ero npusHaku 1 cBoiicTBa. YacTHbIE cllyuyan napajuieorpaMMoB (IpSIMOYTOJIbHUK, POMO, KBAJpar), UX MPU3HAKU U
cBoiicTBa. Tpamnenus, paBHOOOKas Tpanenus, e€ CBOCcTBa U mpu3Haku. [IpsMoyroipHas Tpanenusi.

Merton yaBoenus meauanbl. LleHTpanbHas cummetpusi. Teopema daneca v TeopeMa 0 IPONOPLHMOHAIBHBIX OTPE3KaX.
Cpennue TMHUM TpeyroyibHUKA U Tpaneuuu. LlenTp macc TpeyroiapHukKa.
[Tonobue TpeyronbHUKOB, KO3 punneHt noxodus. [lpusnaku nogodus TpeyronbHUKOB. [IpumMeHeHne nogo0us Npy pelIeHUH MPAaKTUIECKUX 3a/1ay.

CpoiicTBa miomniaaeil reomeTpuueckux ¢uryp. @opMyIsl A IUIOMIATN TPEYrojJbHUKa, HapaenorpaMMa, pomoa u Tpaneuuu. OTHOIIEHUE TUTOIIAI e
MoA00HBIX (uryp.

Brruncnenue miomazeil TpeyroJbHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. [Ipumenenune Teopemsl [Tudaropa npu penieHnn NpakTUYECKUX 3a1a4.
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CuHyc, KOCUHYC, TAHT'€HC OCTPOTO yIJia MPSMOYTOJILHOTO TpeyrojibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTpuueckue (GpyHKIUU
yrioB B 30°, 45° u 60°.

BrivicanHble ¥ LICHTPAJIBHBIE YIIIbL, YTOJI MEXKIY KacaTeJIbHOM M XOPAOU. YTIIbl MEXKIY XOPAAMU U CEKYIIMMU. BriicaHHbIE ¥ ONTMCAHHBIC YETHIPEX YT OJIBHUKH.
B3aumMHoe pacrionoxkeHue AByx okpyxHoctel. Kacanue okpyxHocteid. O01ine KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 kaace
Cunyc, kocunyc, Taurec yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPHUUYECKOE TOXKAeCTBO. DOPMYIIbI IPUBEICHUS.

Pemenue tpeyronbHuKoB. TeopemMa KOCMHYCOB U TeOopeMa CHHYCOB. PelieHne mpakTH4eCKUX 3ajay C UCIMOJIb30BAHUEM TE€OPEMbl KOCUHYCOB U TEOPEMBI
CHUHYCOB.

[IpeobpazoBanue mogodus. [logodre cOOTBETCTBEHHBIX IJIEMEHTOB.
Teopema o MPOU3BEICHUN OTPE3KOB XOPJI, TECOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIHX, TEOpeMa O KBaJpaTe KacaTeIbHOM.
e Bekrop, 1iuHa (MOYIJb) BEKTOpPA,
e COHamNpaBJICHHBIC BEKTOPHI, IPOTUBOIIOI0KHO HAMPABJICHHBIC BEKTOPHI,
® KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIINU HAJl BEKTOPAMH.

Pa3no)keHne BeKTOpa MO JBYM HEKOJUIMHEapHBIM BekTopam. KoopanHaTel BekTopa. CKajasipHOE IPOU3BEIECHUE BEKTOPOB, IPUMEHEHUE JJI1 HAXOXJIEHUS
JUIVH U YTJIOB.

JlexapTOoBbl KOOPAMHATHI HA IJIOCKOCTH. Y PABHEHUS IPSIMOM U OKPYKHOCTH B KOOPAMHATAX, IIEPECEUYCHNUE OKPYKHOCTEN U IPSIMBIX. MeTO KOOpAUHAT U
€ro IIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJTBHUKY. [[TMHA OKpYKHOCTH. ['pagycHas v paguaHHas Mepa yriia, BEIYMCICHUE IJIMH IyT oKpykHOcTel. [momane kpyra, cekropa,
CerMeHTa.

HBI/DI(CHI/IH IJIOCKOCTH U BHYTPCHHHUC CUMMETPUHN (I)I/Il"yp (BHeMeHTapHBIe HpeI[CTaBJ'ICHI/ISI). HapanneanLIﬁ IEpCHOC. HOBOpOT.

COJAEPKAHUE YYEBHOT' O KYPCA «CTATUCTHUKA U BEPOATHOCTDb»

7 KJacc

[IpencraBineHue NaHHBIX B BUJIE TaOJUWIl, AHarpaMm, rpadukoB. 3amoJHEHHE TaOIHI], YTEHUE U MOCTPOCHUE AUArpaMM (CTOJOHMKOBBIX (CTOJIOYATHIX) U
KpYyroBbIX). UTeHue rpaduKoB peanbHbIX IpolieccoB. M3pneuenne nHhpopMaluy U3 JuarpaMmm | TaOJIull, UCTIOIb30BaHUE U UHTEPIIPETAIMS JaHHBIX.

OmnucarenpHasi CTAaTUCTHKA: CpellHee apuPMeTHUecKoe, MeMaHa, pa3Max, HauOolblllee ¥ HaMEHbIlIee 3HaUYeHUsI Habopa YUCIOBBIX NaHHBIX. [IpumMepsl
CIIy4ailHOM U3MEHYMBOCTH.
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CrydaiiHblil 5KCTIEpUMEHT (OIIBIT) U cilyyaiiHoe coObITHEe. BeposTHOCT M yacToTa. Posib MamoBEepOATHBIX U MPAKTHYECKU TOCTOBEPHBIX COOBITUI B IPUpOJIE
U B oOmecTBe. MoHeTa U UrpajbHAas KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepmmHbl. Yucno pédep u cymmapHas creneHb BepiiuH. IIpencraBnenue o csizHoctu rpada. Llenu u nukisl. Ilytu B
rpadax. O6xox rpada (siinepoB myTh). [IpencrabBienne 06 opueHTupoBaHHOM Tpade. Pemenue 3amgad ¢ momoinbio rpados

8 kJiacc

HpeI[CTaBJIeHI/IC JaHHBIX B BHJIC Ta6JII/IH, auarpamMm, Fpa(i)I/IKOB. MHO)KGCTBO, QJIEMCHT MHOXECCTBA, IIOAMHOMXCCTBO. Onepam/m Haa MHOXCCTBaAMU:
O6T>€I[I/IHGHI/IC, EPECCUCHHUC, NOIIOJIHCHUC. CsoiicTBa onepauI/Iﬁ HaJl MHOXXCCTBaAMU: IICPECMCCTUTCIIBHOC, COUCTATCIIbHOC, PAaCIIPpCACIUTCIbHOC, BKIIFOYCHUS.
Hcnonp3oBanue rpa(bnqecxoro MMpEaACTaBICHUA MHOXKCCTB JJIsA OITMCaHUs PCaJIbHBIX ITPOLCCCOB U HBJIGHI/II;'I, IIpu pCUICHUMN 3a/iay.

N3mepenne paccenBaHus JaHHbIX. J(ucrepcust U CTaHAAPTHOE OTKJIIOHEHUE YUCIIOBBIX HA0OPOB. JlnarpaMma paccenuBaHus.

DneMeHTapHbIe COOBITHA CilydaiiHoTro omnbiTa. Ciydaiineie coObITHS. BeposTHOCTH cOOBITHI. ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.
Cry4aiinbiii BbIOOp. CBsI3b MEXKAY MaJIOBEPOATHBIMU M IPAKTUYECKH JOCTOBEPHBIMHU COOBITUSAMU B IIPUPOJIE, OOLIECTBE U HAYKE.

JlepeBo. CBoiicTBa J€peBbEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAaHHE BUCSYEH BEPIUMHBI, CBSI3b MEXAY YHCIOM BepIIMH W yucioM pédep. IlpaBuio
yMHOKeHUs. Pemenue 3amau ¢ momormpio rpados. IIporuBomonoxkusie coObitus. [Juarpamma Oiiepa. OObeauHEHHE M IEpecedeHue COOBITHI.
HecoBmectHble coObiTus. @opMyna  CIIOKEHUS BEpOSITHOCTEH. Y clloBHas BeposITHOCTb. [IpaBuio ymHoxxeHusi. HezaBucumele coOwitus. I[lpencrasienue
HKCIIEPUMEHTA B BUJIE JIepeBa. Pemenue 3a1a4 Ha HAXOKIEHUE BEPOSITHOCTEHN € MOMOLIBIO IEpEBA CIIy4allHOTO 3KCIIEPUMEHTA, IuarpaMM ODuiepa.

9 kJjaacc

[IpencraBieHue JaHHBIX B BUJE TaOJHUL, 1MarpaMM, rpaduKkoB, MHTEpIpeTalus JaHHbIX. UTeHne 1 mocTpoeHue Tabiaul, AuarpamMmm, rpadukoB Mo peasbHbIM
JTAHHBIM.

[lepectanoBku u hakropuan. Couetanus u yncio couetanuid. TpeyronpHuk Ilackans. Pemenue 3agayu ¢ HCOIb30BaHUEM KOMOMHATOPHKH.
I'eomerpuueckas BeposiTHOCTb. CityyaiiHbIH BBIOOP TOUKM U3 (PUTypHI Ha IIIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.
Hcnbrtanue. Ycnex u Heynada. Cepus UCTIBITaHUM /10 iepBoro ycrexa. Cepust uctsitanuii bepryinu. BeposTHOCTH cOOBITHIA B cepyu HCTIBITaHUH bepHymn.

CnyyaiiHast BelMuYMHA W paclpelelieHHe BeposTHOCTe. MaremaTudeckoe oOxuIaHue U aucnepcusa. [Ipumepbl MaTeMaTHUYECKOTO OXHIAHUSA Kak
TEOPETHUUECKOTO CPEIHETO 3HAYCHUsI BEJIMYMHBI. MaTeMaTH4ecKOoe OKHMJIaHUE W JUCTICPCUS CIIyYalHOW BEJIMYMHBI «UUCJIO YCIIEXOB B CEPUM MCIBITAHUN
bepnymany.

[lonsrtue o 3akoHe OoybIINX YKcell. MI3MepeHne BEeposITHOCTEH ¢ MOMOIIbI0 4acTOT. Poiib 1 3HaueHHe 3aK0HA OOJIBIINX YHCEN B IPUPOE U OOIIECTBE.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEAMETA «<MATEMATHUKA»
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OcBoenune yqe6H0ro npeamMeTa «MaTreMaTHukay JTOJKHO obecneynBaTh JOCTUIKCHUC Ha YPOBHEC OCHOBHOI'O O6IJ_ICFO O6p8.30BaHI/I$I CIeaAyromux JIMYHOCTHDIX,
MCTAIMPCAMCTHBIX U MPECAMETHBIX O6pa30BaTeJ'H)HLIX PE3YyIbTATOB!:

JIMYHOCTHBIE PE3YJIbTATHI
JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl ydeOHOro nmpeameTa «MaTeMaTHKa» XapaKTepUu3yIoTCs:

1. IIaTproTHYECKOE BOCIIUTAHUE:

® TMPOABJICHUCM MHTCPCCA K NPOUUIOMY U HACTOAIICMY pOCCHfICKOfI MaTCMaTHKu,

® [ICHHOCTHBIM OTHOIIEHHEM K JOCTUKEHUSAM POCCUHUCKMX MAaTEMAaTUKOB M POCCUHCKOW MaTeMAaTHYECKOW IIKOJIbl K MCHOJB30BAHHUIO ITHX
JOCTHKEHHUH B IPYTUX HayKax M MPUKIaJAHBIX cepax.

2. T'paxkmagckoe M TYXOBHO-HPABCTBEHHOE BOCHUTAHUE:

® TOTOBHOCTBIO K BBIIOJHEHHIO 00sI3aHHOCTEH TpaXJaHWHAa U peaJin3alilvi €1ro I1pas,

® MpeACTaBICHHEM O MaTEMaTHYECKHX OCHOBaX (DYHKIMOHHPOBAHUS Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOILENYp I'pa’KAaHCKOro 0OIIecTBa
(BBIOOPBI, OTIPOCHI U TIP.);

® TOTOBHOCTBIO K O6CY)K)IGHI/IIO OTUYCCKHUX npo6neM, CBA3aHHBIX C MMPAKTUYCCKUM IIPUMCHCHHUEM ,ZIOCTI/I)KGHI/Iﬁ HAayKH, OCO3HAHHUEM Ba*XHOCTHU
MOPAJIbHO-3THYCCKUX IMPUHIUIIOB B JCATCIILHOCTHU y‘-IéHOFO.

3. TpymoBoe BOCHUTAHHUE:

° YCTaHOBKOﬁ Ha aKTUBHOC Y4AaCTUC B PCIICHHUHU IIPAKTHYCCKUX 3ada4 MaTeMaTHYECKOMU HAIIPpaBJICHHOCTH,

® OCO3HAaHUEM BAXXHOCTH MaTEMaTWYECKOro 0Opa3oBaHMs HA MPOTSIXKEHUM BCEH JKU3HM JUIS YCIIEHUIHON NpodecCHOHANBHOM eI TeNbHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMEHHUH;

® OCO3HAHHBIM BBHIOOPOM M TIOCTPOCHHEM WHIMBUAYAJIbHON TPACKTOPHU O0pA30BaHMs U KHU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB H
00IIeCTBEHHBIX TOTPEOHOCTEHA.

4. DcreTHdecKkoe BOCOUTAHUE:

® CIOCOOHOCTHIO K IMOIIMOHAIEHOMY M CTETUYECKOMY BOCIIPHSTHIO MATEMATHYECKUX 0OBEKTOB, 3314, PEIICHUH, PACCYXKICHHUIA;
® YMEHHIO BUJIETh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH B HCKYCCTRBE.

5. LleHHOCTHM HAVYHOTO IO3HAHWS

o OpHeHTaHHeﬁ B ACATCIIBHOCTH Ha COBPEMCHHYIO CUCTEMY HAaYYHBIX Hpe)ICTaBJ'IeHI/II\/’I 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BHUTHA YCJIIOBCKaA,
MPUPOIBI M 00IIECTBA,
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e I[IOHMMaHHMEM MaTeMaTH4eCKOM HAayKH Kak C(bCpLI YeJI0BEUYECKOM ACATCIIBHOCTH, JOTallOB eé Pa3BUTHA U 3HAYUMOCTHU IJId Pa3BUTHUA
OUBUIIN3aIINH,

® OBJIAZACHHEM A3bIKOM MATCMATUKH U MaTeMaTHIeCKOM Ky.]'H:TypOfI KaK Cp€ACTBOM IMO3HAHHA MHUPA,
® OBJIAZACHHUEM HpOCTGﬁHIHMPI HaBbIKaMH HCCHeﬂOBaTCHBCKOﬁ JCATCIIBHOCTH.

6. Pusznyeckoe BOCIIMTAHUE, d)ODMI/IDOBaHI/Ie KVYJIBTYPBI 3J0POBbA U SMOIIMOHAJIBHOTI'O 6J'IaFOHOJ'IV‘lI/I$II

® TOTOBHOCTBIO IPUMEHATh MaTEMaTUYECKHE 3HAHUS B HHTEpECcaxX CBOETo 370pPOBb,
e BeJCHM 3/10pOBOr0 00pa3a *KHU3HHU (310pOBOE MUTAaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U OT/IbIXA, peryJsipHas pusnyeckas akTUBHOCTD);
e c(hopMUPOBAaHHOCTHIO HaBbIKa peduieKcu,

® IPHU3HAHUEM CBOETO IIPaBa Ha OLUIMOKY M TAKOT'O K€ MpaBa APYroro 4eaoBeKa.

7. DKOJIOTrMYeCKOE BOCHUTAHUE:

e OpHEHTalMel Ha IPUMEHEHNE MaTEMaTHUECKUX 3HAHUH JJIs1 peLIeHUs 3a/1a4 B 00JIaCTU COXPAHHOCTH OKPYXKaIoLIel cpeapl,
¢ [IJJAaHUPOBAHUS MOCTYNKOB U OLIEHKH UX BO3MOXKHBIX OCIEACTBUM ISl OKpYXKaroleil cpebl;
® 0CO3HaHHEM ITI00AJIBHOrO XapaKTepa 3KOJIOTHYECKUX MPoOIeM U IMyTel X pelIeHus.

8. JIMYHOCTHBIC PE3YIbTATHI, 06eCHe‘*II/IBaIOH_[I/Ie ajganTanuro 06vqa}omer00${ K W3 MCHSIIONIUMCS YCIOBHUSIM COITMATLHON M IPUPOJTHOM CPEJIBI:

® TOTOBHOCTBHIO K )IGP'ICTBHHM B YCJIIOBHAX HGOHpe)IeJ'IéHHOCTI/I, IMMOBBIICHUIO YPOBHA CBOCH KOMIIETCHTHOCTH gepe3 MPAKTUICCKYIO ACATCIbHOCTE, B TOM
YHUCJIC YMCHHUC YYUTHCA Yy APYIrUx HIOHeﬁ, HpHOGpeTaTB B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHU S, HABBIKH U KOMIICTCHIIUHN U3 OIbITA JPYTIHUX;

L4 HCOGXOI[I/IMOCTBIO B q)OpMI/IpOBaHI/II/I HOBBIX 3H8.HPII>1, B TOM YHCJIC q)OpMy.HI/IpOBaTB NACHU, IIOHATHUSA, TUIIOTC3bI 00 00OBeKTax u SABJICHHUAX, B TOM YHUCJIC
paHEC HC U3BCCTHLIX, OCO3HABATb I[e(bI/ILII/ITBI COOCTBEHHBIX 3HAHHUH U KOMHCTCHTHOCTeﬁ, IJIaHUPOBATb CcBOE Pa3BUTHUC,

® CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIlMI0 KaK BBI30OB, TPEOYIOMIUNA KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAaeMble pelIeHUsl U AecTBUs, GOPMYIUPOBATh U OLICHUBATH PUCKHU U MOCJIEACTBUA, (POPMUPOBATDH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTaHpe,HMCTHBIe PE3yJabTaTbl OCBOCHHA IIPOTpaMMBL yqe6Hor0 npeamMera «MatemaTuka» XapaKTCPUIYIOTCA OBJIAJACHHUCM YHUBCPCAJIbHBIMU
MMOo3HAaBaTEeJIbHbBIMU HeﬁCTBHHMH, YHUBCPCAJTbHBIMA KOMMYHUKATUBHBIMHA ,Z[efICTBI/IHMI/I N YHUBCPCAJIbHBIMHU PEryJaATUBHBIMUA ,Z[efICTBI/IHMI/I.

1) YHuBepcajbHble NMO3HABaTe/lbHble AeiicTBUA oOecreynBaloT (opMHUpOBaHHE 0a30BBIX KOTHUTHBHBIX MPOIECCOB OOydaromuxcsi (OCBOEHHUE
METOJIOB TIO3HAHHSI OKPYIKAIOIIETO MHUPA; TPUMEHEHHUE JIOTHUECKHX, HCCIISIOBATEIBCKHIX OIepaliii, yMeHHid paboTaTh ¢ HHpOpManuei).

ba3oBrle Jjornueckue NefCTBUS:
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BBISIBIISATh M XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKM MaTEMaTHUYECKHX OOBEKTOB, MOHATHH, OTHOIIEHUN MEXAYy MOHATUSAMH; (HOPMYIUPOBATH
oTpe/ieNIeHUs MOHATHI; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKAIIUN, OCHOBaHUS 111 0000IIEHHS U CPABHEHU S, KPUTEPUH IIPOBOIUMOTO
aHaIun3a;

BOCIIPHUHUMATDb, (bOpMy.]'IPIpOBaTB u HpCO6p330BI>IBaTB CYXKACHUA: YTBEPAUTCIBHBIC 1 OTPULIATEIBHBIC, CAMHUYHBIC, YACTHBIC U 06H_[I/Ie; YCJIOBHEIC,

BBISIBIISITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M NPOTHUBOpEUUs B (akTax, JaHHBIX, HAOMIONEHUSIX U YTBEPKICHUAX; IpeAsaraTh
KPUTEPUU JJIs BBIABJICHUS 3aKOHOMEPHOCTEW U IPOTUBOPEUYUN;

ACJIaThb BBIBOJbI C UCIIOJIb30BAHHUEM 3dKOHOB JIOTUKH, ACAYKTHUBHBIX U UHAYKTUBHBIX yMOSaKﬂmquHﬁ, YMOSaKJ'IIO‘leHI/Iﬁ 10 aHaJIOT'nu,;

pa3bupaTh J0Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (IPSAMbIE U OT IPOTUBHOI0), IPOBOAUTH CAMOCTOSITEILHO HECIIOXKHBIE J10Ka3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh apTyMEHTALINIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHL; 0OOCHOBBIBATH COOCTBEHHBIE PACCYXICHMUS;

BBIOMpPATh CIOCOO pemieHus y4eOHOW 3ajaud (CpaBHMBAaTh HECKOJBKO BapHAaHTOB pEIICHHs, BHIOMpATh Haubojiee MOIXOMSAIUN ¢ y4ETOM
CaMOCTOSITEJIHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble nccaenoBaTebCKUE NEHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIE0BATEIbCKUN MHCTPYMEHT MO3HAHUS; (OPMYIHPOBATh BONPOCHL, (PUKCHPYIOIIME MPOTUBOpEUUE, MpodiIemy,
CaMOCTOSITENIFHO yCTaHABIMBATh HCKOMOE U JaHHOE, (POpMUPOBAThH TUIOTE3Y, APIYMEHTUPOBATH CBOIO TMO3UIINI0, MHEHHE;

MIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY TUIAHY HECJIOXHBIH AKCIEPUMEHT, HEOOJBIIIOE MCCIIEAOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTHIEeCKOT0 00BEKTa, 3aBUCUMOCTEH O0OBEKTOB MKy COOOH;

CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIIICHUS ¥ BBIBOJIBI 110 PE3yIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS, UCCIICIOBAHMS,

OILICHUBAThH JOCTOBEPHOCTH IMOYICHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHHIA;

IMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLICCCA, a TAKIKC BbIABUTATH MPCATIOJJIOKCHUSA O €0 PA3BUTHU B HOBBIX YCJIIOBUAX.

PaGota ¢ uudbopmanmei:

BBIABJIATH HCAOCTATOYHOCTDh U HU30BITOYHOCTD HH(bOpMaHI/II/I, JaHHBIX, HCO6XO,ZLI/IMBIX JJI pCHICHUS 3alavu,
BLI6I/IpaTL, AHaJIM3UpPOBaATb, CUCTCMATU3UPOBATE U UHTCPIIPECTHUPOBATH I/IH(1)OpMaI_[I/IIO Pa3JIMYHbIX BUJOB U (bOpM IMPEACTABJICHUA,

BbIOMpaTh (opMy mpefcCTaBIeHHs WHGOPMAIMKM W WLIIOCTPUPOBATh peIlaeMble 3aJayd CXEMaMH, JHarpaMMaMH, HWHON Tpaukod W HX
KOMOHHALIMSIMU,

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO KPUTEPUAM, IPEATIOKECHHBIM YUUTEIEM UIH CHOPMYTUPOBAHHBIM CAMOCTOATEIBHO.

2) yHI/IBepcaJIbHI)Ie KOMMYHHUKATHUBHbIC JeHCTBUA 00ecIeunBaOT C(bOpMPIpOBaHHOCTL conuaJIbHbIX HABBIKOB o6yqa}01u1/1x051.

16



OoOmenue:

BOCIIPHUHUMATL U (bOpMYJII/IpOBaTI) CYXKICHUA B COOTBETCTBHHU C YCIOBUAMU U LICIIIMU 06H_ICHI/I$I; sSICHO, TOYHO, I'PAMOTHO

BbIpa’XaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U IMIMCbMCHHBIX TEKCTAX, JaBaTh IOSACHCHHSA IO XOAY PCUICHUA 3a/la4l, KOMMCHTHUPOBATH HOJ'Iy’—IGHHBIfI pE3YIbTAT,

B X0J1¢ 00CYKICHHSI 32/1aBaTh BOMPOCHI 110 CYIIIECTBY 00CYkK1aeMOi TeMBbI, IIPOOJIEMBI, pEIIIAeMOH 3a/1a4H, BEICKA3bIBAThH UIICH, HAIICIICHHBIC Ha IIOMCK
PEIICHHUS; COTIOCTABIIATH CBOU CYXKACHHUS C CY)KICHUSIMU JIPYTUX YYACTHUKOB JUAIIOTa, OOHAPYKUBATh PA3IMYUE U CXOJICTBO MO3UIIUN; B KOPPEKTHOM
dbopme hopMyITHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHHUSI;

MNpEACTABIIATh PE3YJIbTAaThl pCIICHUA 3a1a4r, SKCIICPUMECHTA, UCCIICAOBAHUA, IIPOCKTA, CaMOCTOATCIBHO BI>I6I/IpaTI> (1)OpMaT BBICTYIIJICHUA C y‘IéTOM
3a/lav IpC3CHTAlluU U 0COOEHHOCTEH AyAUTOPUH.

COoTpyIHUYECTBO:

MIOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHAMBHYATBHOW paOOTHI TPH PEIICHUH yIeOHBIX MATEMAaTHUECKUX 3a/1a4; IPUHUMATH eJTh
COBMECTHOH JESITEIBbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, paclpenessaTh BUIbI padoT, JOrOBapUBATHCS, 00CYXKIATh MPOLECC U
pe3ynbTaT paboThl; 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (Qopmax paboTbl (0O0CykaeHHs, OOMEH MHEHHUSMH, MO3IOBbIE INTYPMBlI U JIp.); BBINOJHITH CBOI 4YacTb pabOTHl U
KOOPJMHUPOBATh CBOM JIEHCTBHUA C APYTUMH 4YJI€HAMHM KOMaHJbI; OIIEHWBAaTh KayeCTBO CBOETO BKJaJa B OOIMIMH MPOJYKT MO KPUTEPHUSM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMHU

B3aUMOJICHCTBUS.

3) YHuBepcajJbHble peryJsiTHBHbIE AeiicTBHS 00eCIeYNBAIOT (POPMUPOBAHIE CMBICIOBBIX YCTAHOBOK U JKU3HEHHBIX HABBIKOB JTMYHOCTH.

CaMoopragu3arus:

*  CaMOCTOATEJIbHO COCTABJIATH IUIAaH, AJITOPUTM pEIICHUs 3aauu (WK €ro YacTh), BEIOUPATh CIIOCOO peIIeHHs ¢ YYETOM UMEIOIIUXCSI PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEN, apr'yMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpMALUK.

CaMOKOHTPOJIb:

¢* BJIAIACTH criocobamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IMPpOoLCCCa U pE3yjibTaTa pCIICHUA MaTeMaTHYeCKOI 3aJa4u,

* MpPEIBUAETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PEUICHUU 3a/lauyd, BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYTHOCTEH;

*  OLICHUBAaTbh COOTBETCTBHE PE3yJIbTaTa AEATEIbHOCTHU TOCTABICHHOM LIEJIN U YCIOBUAM, OOBSICHATH PUYUHBI JOCTHXKEHUS WU HEJAOCTHKEHHUS 11N,
HaXOJUTh OMIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIBTATBI OCBOEHUSA KYPCA «MATEMATHUKA»
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OcBoeHne ywyeOHOro Kypca «MartemaTHka» B 5—6 KiaccaX OCHOBHOM WIKOJNBI JOJDKHO OOECIIeYMBATh JOCTHIKEHHE CIICAYIOUIMX IPEIMETHBIX
00pa30BaTeNbHBIX PE3YTHTATOB:

5 kJgace

Yucna u evruucienus

e [loHumaTh U MPaBUWIBHO YNOTPEOIIATH TEPMUHBL, CBI3aHHBIE C HATYPAJIbHBIMH YHCIaMH, OOBIKHOBEHHBIMH U IECATUYHBIMU APOOSMHU.
e (CpaBHMBATH M YIOPSIOUYMBATH HATYpaJbHbIC YNCIIA, CPABHUBATH B IPOCTEHIINX CIydastX OOBIKHOBEHHBIE IPOOH, A€CATHUHBIE APOOH.

e COOTHOCHUTh TOYKY Ha KOOPJHMHATHOW (YMCIOBOH) MPSIMOW C COOTBETCTBYIONIMM €W YHCIOM M M300pakaTh HATYypalIbHBIC YUCIIA TOYKAMHU Ha
KOOPJMHATHOM (YUCIIOBOI) MIPSIMOA.

e BrimonHATh apupMeTHyecKre AeCTBUS C HATYpaIbHBIMU YHCIaMH, C OOBIKHOBEHHBIMU APOOSMHU B MIPOCTEHIINX CIIydasiX.
e BbInogHATE NPOBEPKY, NPUKUAKY PE3YJIbTAaTa BEIYUCICHUN.
e  OKpyrisaTh HaTypaJbHBIEC YHCIIA.

Pewienue mexcmogwix 3a0ay

L] PCIHaTB TCKCTOBBIC 3a1a4YU apI/Iq)MeTI/I‘IGCKI/IM CHOCO6OM U C IIOMOIIIBIO OpFaHI/ISOBaHHOFO KOHCYHOI'O Hepe6opa BCEX BO3MOKXHBIX BapI/IaHTOB.
L] PeHIaTB 3aJ1a4yu, cozlepmanme 3aBUCUMOCTH, CBA3BIBAIOIIINEC BEJIINYNHBI:

a) CKOpOCTb, BPEMsl, PACCTOSIHUE;

b) 1eHa, KOJIMYECTBO, CTOUMOCTD.
L] I/ICHOJII)?,OBaTB KpaTKI/IC 3a11nucu, CXEMHbI, Ta6J'II/IIII)I, 0603H3.‘-I€HI/I$I HpI/I peHIeHI/II/I 3a1a4.

e [lonp30BaThCsi OCHOBHBIMU €IMHHUIIAMH W3MEPEHHUS: 1IEHbI, MACChI; PAaCCTOSIHUS, BPEMEHHU, CKOPOCTH; BBIPAXXAaTh OJIHH €IMHUIIBI BEJIMYUHBI Yepe3
IpyTHe.

e lI3Biekarb, aHAIM3UPOBATh, OICHMBATH HH(OPMAIUIO, MPEACTABICHHYI0 B Tabiauile, Ha CTOJ0YAaTOW AMarpamMme, HHTEPIPETUPOBATH
[IPEACTaBICHHBIEC JaHHBIC, UCIIOIb30BaTh JaHHbIE IIPU PELICHUU 3a1a4.

Hazcnaonan ceomempus

e [lonb30BaTbcst rEOMETPUUECKUMHU MTOHSATHSIMHU:
TOUKa, MpsiMasi, OTPE30K, JIy4, YTroJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
e [IpuBoauThH NprUMepbl 0OBEKTOB OKPYKAIOIIET0 MUPa, UMEIOIIUX (POPMY U3YUEHHBIX T€OMETPUUECKUX PUTYP.

18



Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO
a) C yriamu: BeplIMHa, CTOPOHA,
b) ¢ MHOrOyroJbHUKamH: yroJj, BEepIIHHA, CTOPOHA, AUArOHAaJb;
C) C OKPYXXHOCTBIO: pajuyc, TuaMeTp, IEHTP.
N300paxaTh U3ydeHHbIE TeOMEeTpUYeCKre (GUTYPhI HA HEJTMHOBAHHOM M KJIeT4aTol Oymare ¢ HOMOIIbIO LIUPKYIIS U JTMHEUKH.

HaxonmuTh JUIMHBI OTPE3KOB HEMOCPEICTBCHHBIM HM3MEPEHHEM C MOMOINBIO JIMHEHKH, CTPOUTh OTPE3KH 3aJlaHHOW UTHHBI, CTPOMTH OKPYXHOCTh
3aJ[aHHOTO pajuyca.

Hcmonp30BaTh CBOMCTBA CTOPOH Y YIJIOB MPAMOYI'OJIbHUKA, KBaJgpaTa AJId UX IMMOCTPOCHU A, BBIYUCICHUA TIOIIAAN U IICpUMETPA.

BbIuuciiate nepuMeTp U IJI0NIas KBaIpara, MpsiMOYTroIbHUKA, PUTYpP, COCTABICHHBIX U3 TIPSMOYTOJIILHUKOB, B TOM YHCIe (GUTYp, H300paKEHHBIX Ha
KJIeTyaTou Oymare.

ITonb30BaThCss OCHOBHBIMM METPUUECKUMHM €UHUIIAMU U3MEPEHUS AJIMHBI, IUIOIIA/IU; BEIpaXaTh OJHU €JUHUIIbI BEJIMUMHBI YEPE3 IPYTHE.
Pacrnio3znaBaTe napasienenunen, Kyo:

a) HCIOJb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO TpaHb, U3MEPEHUS;

b) HaxoAuTh U3MEpPEHUs Napasuiesenunena, Kyoa.
Boruncnsate 006EM KyOa, nmapanenenumnesa 1no 3aaHHbIM U3MEPEHUSIM, MT0JIb30BaThCS €AMHUIIAMU U3MEPEHUS 00bEMA.

PerraTe HeclIOKHEIE 3aJlaur Ha UIBMCPCHUC I'COMECTPHUICCKUX BCJIMYHH B IIPAKTUYCCKUX CUTYyalUAX.

6 KJacc

Yucna u evluucienus

3HaTh ¥ MOHUMATh TEPMHHBI, CBS3aHHBIC C PA3IMYHBIMHU BHJAMH YHCEJ U CIIOCO0AMM WX 3aIlMCH, MEPEXOAMUTH (€CIH 3TO BO3MOXKHO) OT OJHOM
(bopMBI 3anMCH YHCTIa K JPYTOH.

CpaBHI/IBaTL " ynopsaaouuBaTh LCJIbIC YUCIIA, OOBIKHOBEHHBIE U JACCATUYHBIC ,Z[p06I/I, CpaBHHUBATL YMCJIa OJHOI'O U PA3HBIX 3HAKOB.

BBIHOJIHSITB, coucTad YCTHBIC U IMUCbMCHHBLIC HpI/IéMBI, apI/I(bMeTI/I‘-IeCKI/Ie I[GflCTBPISI C HaTypaJbHBIMH W LCJIBIMU YUCJIAMHU, OOBLIKHOBEHHBIMH U
ACCATHYHBIMHA I[pO65[MI/I, MMOJIOKUTCIIbHBIMHA U OTPULATCIbHBIMHA YU CJIIaAMU.

BbruncnaTe 3Ha4eHUs YUCIOBBIX BBIPAKEHUM, BBINOJIHATH IPUKUAKY U OLIEHKY pe3yJibTaTa BHIYMCICHUH; BBIIOIHATH IPE0Opa30BaHMsI YUCIOBBIX
BBIP@)KEHUI Ha OCHOBE CBOICTB apu(pMeTUUECKUX ACHCTBHIMA.
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e (COOTHOCHTH TOYKY Ha KOOpHHHaTHOﬁ HpHMOﬁ C COOTBCTCTBYIOIIIUM e YuCIIOM.

L4 I/I306pa)KaTB quciia TOYKaMH Ha KOOpI[I/IHaTHOﬁ HpHMOﬁ, HaxXOJUTb MOAYJIb YHUCJIA.

e (COOTHOCHUTbH TOYKH B HpHMOYTOHBHOﬁ CUCTCMC KOOpAUHAT C KOOpJAHUHATaAMU 3TOM TOYKHU.
L4 OprFJ'IS[TI) OCJIbIC YKUCiia U ACCATUYHBIC I[pO6I/I, HaXoaUuThb HpI/I6J'II/I)K€HI/I$I YHUCCII.

Yucnoswvie u 6VK8€HHble 6blpAINHCCHUA

e JloHuMath u ynOTp€6J'I${TI) TCPMHHBI, CBA3aHHBIC C 3allMChIO CTCIICHU YMCJIa, HAXOAWUTH KBaJApaT U KY6 qHuciia, BBIYUCIATH 3HAYCHUA YHCIOBBIX
BBIpa)KCHI/II‘/JI, CoACpIKAIUX CTCIICHU.

e [lonp30BaThCs MpU3HAKAMU JIETMMOCTH, PACKIIabIBaTh HATYPAJIbHBIC YMCIIA HA TPOCTHIE MHOXKHUTEIH.
e [lonp3oBaThcst MacmITaboM, COCTABIISATE MPOTIOPIIUH U OTHOLICHHUSI.

e lcnonb3oBaTh OYKBbI AJ11 0003HAUYEHHUS YUCEI MPU 3alMCH MATEMAaTUYECKUX BBIPAXKEHUN, COCTABIIATH OyKBEHHBIE BBIPAXKEHUSI U OPMYJIbL, HAXOIUTh
3Ha4YeHUs1 OYKBEHHBIX BbIPA)XKEHUI, OCYIIECTBIISASI HEOOXOAUMBIE OJCTAHOBKU U MTPe0Opa30BaHMUs.

e HaxoauTh HEM3BECTHBIII KOMIIOHEHT paBCHCTBA.

Pewenue mexcmosuvix 3a0au

e PemaTth MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4H apU(PMETHIESCKIM CIIOCOOOM.
e Pemath 3a71a4M, CBSI3aHHBIE C OTHOLICHUEM, IPOIIOPLIMOHATIBHOCTHIO BEJIMYUH, IPOLIEHTAMH; PEIIaTh TPU OCHOBHBIC 33/1a4d HA APOOU U MPOLEHTHI.
e Pemats 3a7a4M, COAEpIKaIMe 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUNHBI:
a) CKOpPOCTb, BpEMsI, PACCTOSHUE,
b) meHa, KOIMYECTBO, CTOUMOCTb;
C) TPOU3BOAMTEIHHOCTH, BpeMsi, 00bEMa padoTHI,
UCTIONB3YS apuMeTHyecKue AeUCTBUSA, OLIEHKY, IPUKUIKY; TOIh30BATHCS €AMHUIIAMUA U3MEPEHUSI COOTBETCTBYIOIIUX BEITUUHH.
e CocraBnsaTh OyKBEHHBIEC BHIPAKEHUS 110 YCIOBUIO 3aIa4H.

e li3Bnekarp uHpOpPMAIMIO, MPEACTABICHHYIO B TaOmuIax, Ha JHMHEHHOW, CTOJIOYATOW WM KPYroBOM JaumarpamMmax, HHTEPIPETUPOBATH
IIPEICTAaBICHHBIE IaHHBIC; UCIIOJIb30BATh JAaHHbIE IIPU PEILICHUU 3a1ad.

e [lpencraBnarh HHPOPMALIUIO C TTOMOIILIO TAOIHI, TUHEHHON U CTOJIOYATON JUATPaMM.
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Haznaonan ceomempus

[TpuBoaNUTE HpHUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHUpA, UMEIOIUX (OpMY H3YyUEHHBIX M€OMETPUYECKHX IUIOCKMX M NPOCTPAHCTBEHHBIX (QUTYP,
IIPUMEpPHI PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkaTh ¢ MOMOIIBIO TUPKYIIS, THHEHKH, TPAHCTIOPTHPA HA HEJTMHOBAHHOM M KJIETYaTON OyMare M3y4eHHBIC TUIOCKHE TeOMETpUIecKre (GUrypsl
¥ KOH(UTYpaLlui, CHMMETPUYHBIE (PUTYPHI

Ilons30BaThCA rCOMECTPUICCKUMU TMOHATHAMU: PABCHCTBO (1)I/Il"yp, CUMMCTpPUSA; HCINOJIB30BaTh TCPMHUHOJIOTHIO, CBA3AHHYIO C CI/IMMeTpI/IeI\/JII 0oCh
CUMMCTPHHU, HCHTP CUMMCTPHUHU.

Haxoauths BeNMYMHBI yIJI0B MU3MEPEHHEM C MOMOLIBKO TPAHCIOPTUPA, CTPOUTH YIVIBI 3aJaHHOW BEJIMYMHBI, IOJIb30BAThCS NPU PELIECHUU 3ahad
IpaayCHOM MEpPOH YIJIOB; paclo3HaBaTh HA YEPTEKAX OCTPHIN, MPAMOM, pa3BEPHYTHIA U TYIIOW YTJIbI.

BbluucnaTe 1MHY JIOMaHOM, MEPUMETP MHOTOYIOJIBHHMKA, IOJb30BAThCS €AMHULAMU WU3MEPEHHMs UIMHBI, BBIPAKATH OJHU €IMHUIIBI U3MEPEHHUS
JUIMHBI 4epe3 Ipyrue.

Haxonute, ucnonb3ys 4epTéxXHbIE MHCTPYMEHTBI, PACCTOSHUSA:
a) Mexay ABYMs TOUKaMH,
b) OT TOukM 10 IPSIMOIA,
C) JAMWHY ITyTH HA KBaJpaTHOM CETKeE.

Bbruucnare miomanbs (GuUryp, COCTaBIEHHBIX M3 MPSMOYTOJIBHUKOB, HCIIOJIb30BaTh pa3OMeHHE Ha NpPSIMOYTOJIbHUKH, Ha paBHbIE (QUTYpBHI,
J0CcTpanBaHMe 0 NMPSMOYTOJIbHHKA; M0JIb30BAThCSI OCHOBHBIMM €IMHULIAMU U3MEPEHUs IUIOMIAH; BhIpaXKaTh OJHU €AMHMIIBI M3MEPEHUS IO
4yepes Apyrue.

Pacmo3nasath Ha MOACIAX U I/I306pa)KeHI/I$IX nupaMmuay, KOHyC, MUWINHIAP, UCII0JIb30BATh TCPMUHOJIOTULO!

BEpIINHA, peOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToOl Oymare npsMOYTOJIbHBINA apasiesenumnes.

Berancnsate 00bEM MPAMOYTOJIBHOTO TMapajliesienuIie/ia, Kyoa, oJb30BaThCsl OCHOBHBIMU €IMHULIAMU U3MEPEHUS 00BEMA; BRIPAKATh OJTHU €THHUIIBI
u3MepeHus: 00bEMa uepes Ipyrue.

PemiaTe HECOXXHEIE 3aaUl HA HAXOXKICHUE TCOMETPUUCCKUX BCINYHH B IMIPAKTUYCCKUX CUTYALUAX.

IMPEAMETHBIE PE3YJIbTATBI OCBOEHUS KYPCA «AJI'EBPA»
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OcBoeHue ydeOHOTO Kypca «Anredpa» Ha YpOBHE OCHOBHOTO oOIIero oOpa3oBaHHs JOJDKHO OOECIeYMBaTh JOCTH)KEHHE CIIEAYIOUIMX MPEAMETHBIX
00pa30BaTeNbHBIX PE3YTHTATOB:

7 KJ1ace

Yucna

U 6blUUC/ICHUA

BBIHO.HHSITL, coucTad YCTHBIC U TMCbMCHHBIC HpI/IéMBI, apI/I(bMeTI/I‘-IeCKI/Ie HCI;’ICTBI/IH C pallMOHAJIbHBIMHU YHCJIaMU.

HaxonuTh 3HaYeHHMsS YMCIOBBIX BBIPAKEHHI; MPUMEHSTH Pa3sHOOOpa3HbIE CIMOCOOBI M MPHUEMBI BBHIUYMCICHUS 3HAUYEHUH IPOOHBIX BBIPAXKECHUH,
coJiepxKalux 0OObIKHOBEHHbIE U AECATUYHBIE APOOH.

[lepexonuTh OT OJTHOM (POPMBI 3aMKCH YHUCEN K APYTOi:
a) mpeoOpa3oBBIBATh JECATHUHYIO IPOOb B OOBIKHOBEHHYIO,
b) OOBIKHOBEHHYIO B ICCATHYHYIO,
C) B YacCTHOCTH, B 0ECKOHEUHYIO JECATUYHYIO APOOb.
CpaBHUBATh U YHOPSAJOYUBAThH PAllMOHAJIbHBIE YUCIIA.
OKpyrJyATh yucia.
BBINOTHATE NPUKUIKY U OLEHKY pe3y/bTaTa BEIUMCICHHM, OIICHKY 3HaYCHHUI YUCIOBBIX BHIPAKECHUI.
BEHIMOTHATE NEWCTBUS CO CTEMEHSIMU C HATYpaTbHBIMU TTOKA3aTEISIMH.
[IpuMeHATh TPU3HAKU JEIUMOCTH, Pa3I0KEeHHE Ha MHOKUTENIN HATypaJIbHbIX YHCE].

Pemrats MPAKTUKO-OPUCHTHUPOBAHHBIC 3aJja4d, CBA3aHHBIC C OTHOUICHUCM BCIWYWH, MPOMNOPHUOHAIBHOCTHIO BCJIIMYWH, IIPOLCHTAMMU,
HHTCPIPETUPOBATH PE3YJIbTAThI PCIICHUA 3a1a4 C y‘IéTOM OFpaHI/I‘leHI/Iﬁ, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpUuBaACMBIX 0OBEKTOB.

Anzeopauueckue gviparicerus

Hcnonb3oBaTh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B IPOLIECCe OCBOECHUS yUeOHOro MarepHara.

Haxonuth 3HaueHHst OyKBEHHBIX BBIPAKCHHUH MPH 3aJaHHBIX 3HAYCHUSAX MIEPEMEHHbIX.

BbimonHATE mpeoOpa3oBaHus LEJI0ro BIPAKEHHUS B MHOTOWICH MPUBEICHUEM MTOJOOHBIX CIaraeMbIX, paCKpPBITHEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOUJIEHA HA MHOTOWIECH U MHOTOWICHA Ha MHOTOYJICH, IPUMEHSTH (hOPMYJIBI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCyIIecTBISATh Pa3I0KEHHEe MHOTOUJICHOB HAa MHOKUTENIM C MIOMOIIbIO BHIHECEHHSI 32 CKOOKHM OOIIEr0 MHOXKUTEJNSI, TPYIIIUPOBKHU ClaraeMsix,
npuMeHeHHs (HOPMYIT COKPALIEHHOTO YMHOXKEHHUSI.
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L4 HpI/IMCHSITL npeo6pa30BaHI/151 MHOT'OYJICHOB IJIsI pCIICHUS PA3JIMYHBIX 3a/]d4 U3 MATCMATHKHU, CMCKHBIX ITPEAMETOB, 13 pCaHBHOﬁ IMPAKTHUKH.

e lcnoap30BaTh CBOMCTBA CTEIICHEH C HaTypaJIbHbIMHU IMOKA3aTCIIAMU JJIA Hp606pa3OBaHI/ISI BBIpa)KeHHﬁ.

Ypasnenus u nepasencmea

o Pemarh TUHEHHEIS YpaBHCHHA C OJIHOI HCpCMCHHOfI, MMPUMCHSA IIpaBUJIa IIEpeXoa OT UCXOJHOI'0 YpaBHCHHA K PABHOCHUIIBHOMY €MY. HpOBep}ITB,
SABJISICTCS JIM YHUCJIO KOPHEM YPABHCHUS.

e [IpumeHsTh rpadguuecKkrie METOAbI MPU PEUICHUH TUHEHHBIX YPABHEHUN U UX CUCTEM.
e TloxpOupaTh MpUMEPHI Map YUCE, IBISIOIMIUXCS PEeUICHHEM TUHEHHOTO YpaBHEHHsI C IBYMsI IIEpPEMEHHBIMH.

e CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JMHEHHOTrO ypaBHEHHUS C JBYMs MEPEMEHHBIMU; IOJIB3YSICh TPapUKOM, MPHUBOAUTH MPHUMEPHI
peleHNs ypaBHEHHUS.

e Pemars cucTeMbl JABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYyMs IICPCMCHHBIMHA, B TOM YUCJIC Fpa(i)I/I‘{eCKI/I.

e (CocTaBisATh U peulaTh JUHEWHOE YpAaBHEHUE WJIM CUCTEMY JMHEHHBIX YPAaBHEHHI MO YCJIOBHUIO 33/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4 MMOJTYy4YECHHBIN pe3yJIbTarT.

Koopounamur u 2papuxu. @ynuxuyuu

N300pakaTh Ha KOOPIUHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPAMHATAM, Y4, OTPE3KH, HHTEPBaJIbI.
3anuchIBaTh YUCIOBBIE MPOMEXKYTKH Ha aJIreOpanveckoM s3bIKe.

OTmMmedaTh B KOOPJAMHATHOMN IMIIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAMHATAM; CTPOUTH Tpaduku TUHEHHBIX QyHKIni. CTpouTh rpaduk GyHknun y = |
x L

OnuchIBaTh C MOMOIIBIO (DYHKIMI N3BECTHBIE 3aBUCIMOCTH MEXK/Ty BETUYHMHAMHU:
a) CKOpPOCTb, BPEMsI, PACCTOSTHUE;
b) 1eHa, KOJIUYECTBO, CTOUMOCTB;
C) TPOU3BOAMUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHune QyHKIMU MO 3HAYEHUIO e€ apryMeHTa.

[Tonumatsp rpaduueckuii crocod MpeACTaBICHUS U aHaIu3a WH(POPMAIMK; U3BJICKATh U MHTEPIPETUPOBATH HH(POPMAIIHIO U3 TPAPUKOB pPeaTbHbBIX
HPOLIECCOB U 3aBUCHUMOCTEIA.

KJIaCC
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Yucna

U 6blUUC/ICHUA

Hcnonb30BaTh HaydajibHbIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTENBHBIX YHMCEN JJIi CPaBHEHHUsS, OKPYIJIEHUS U BBIYMCIICHUH; M300pakaTh
JIEWCTBUTEIIBHBIE YHCIIA TOYKAMU HA KOOPIWHATHOM IIPSIMOA.

[MpumeHsTh TOHATHE apu(METHYECKOTO KBAAPAaTHOTO KOPHS; HAXOIWUTh KBaJIpaTHBIE KOPHHU, WCHOJNB3Yys NPH HEOOXOAMMOCTH KAJIBKYISATOD;
BBITIOJIHATH PE0Opa30BaHMs BHIPAXKEHUH, COIEPIKAIIMX KBaIpaTHbIE KOPHU, UCTIONB3Ysl CBOWCTBA KOPHEH.

Hcnonp30BaTh 3amucy OOIBIIUX M MaJIBIX YHCEN C TOMOIIBIO AECATUYHBIX Ipo0ei u creneHeit yncna 10.

Anzedpauueckue gviparxcenus

HpI/IMeH}ITL TIOHATHUEC CTCIICHU C LICJIBIM I10KA3aTCJICM, BBIIIOJIHATDH HpCOGpaSOBaHI/ISI Bblpa)KeHHﬁ, CoACpKalUuX CTCIICHU C LCJIbIM IMOKA3aTCIICM.

BbINOIHATE TOX/IECTBEHHBbIE MPeo0pa30BaHus PallMOHAIBHBIX BBIPaKEHUI Ha OCHOBE NMpaBWJI JEHCTBUIM HaJ MHOTOWIEHAMH U ajaredpanyeckuMu
IpoosMHu.

PacknagsiBaTh KBaI[paTHLIﬁ TpéX‘lJ’IeH Ha MHOX>KUTCIIN.

[TpumensTs npeoOpa3oBaHus BIPAXKEHUH JUI PEIICHHS PA3IMYHBIX 33/1a4 U3 MATEMaTUKH, CMEXXHBIX MPEAMETOB, U3 PEaJbHOM MPAKTUKH.

Ypasuenus u nepasencmea

Pemarn HHHCﬁHBIC, KBAaAPATHBIC YPABHCHUA U PALIMOHAJIBHBIC YPAaBHCHUS, CBOJAIIUCCA K HUM, CUCTCMbI IBYX ypaBHeHI/Iﬁ C ABYyM: IICPCMCHHBIMH.

[IpoBOaUTH TpOCTEHIINE HCCIECJOBAHUS YPAaBHEHHH M CHCTEM YpPaBHEHHMH, B TOM YHCIIE C TPUMEHEHHEM TIpaUuecKuX NpeaCcTaBICHUIM
(ycTaHaBiIMBaTh, UMEET JIM YPaBHEHUE WM CUCTEMa YPABHEHUH peIleHus], €CII UMEET, TO CKOJIBKO, H Ip.).

[lepexoauTs OT cOBeCHON (POPMYTUPOBKH 3a/1auu K e€ anreOpandeckoi MOJENIN ¢ TOMOIIbI0 COCTaBICHHS YPaBHEHUS WU CHCTEMbI YPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIYYE€HHBIH pe3ybTaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHMUSI, OLICHKH; pelIaTh JUHEITHbIE HEPaBEHCTBA C OJTHOM MepeMEHHON 1 UX CUCTEMBbI; 1aBaTh
rpauuecKyro WUTIOCTPALIMI0 MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

ITonuMaTs ¥ UCIIOJIL30BATh q)yHKI_[I/IOHaJIBHBIe IIOHATHA U A3BIK (TepMI/IHBI, CHUMBOJIMYCCKHUEC 0603H21‘-I€HI/ISI);

CrpouTts rpaduku pyHkiuid y =kx, y=kx +b, y= % ,y=ax?+bx +c,y=x3 y=+/x, y= x|, onpenensts cBoiicTBa QyHKIMA.

9 KkJjacc
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Yucna u ebluucienus

CpaBHI/IBaTB " YHOopsAAOUIUBATh pAllMOHAJIBHBIC U UPpPALlTMOHAJIBHBIC YHUCJIA.

BreinonaHsATh apI/I(l)MeTI/I‘-IeCKI/Ie JEUCTBUS C pallOHAJIBHBIMU, COYCTass YCTHBIC W TIHMCbMCHHBIC HpI/IéMLI, BBITIOJIHATH BBIYHCICHHA C
HppaguOHaJIbHBIMU YUCJIaMU.

Haxozu/m, 3HAYCHHS CTEIICHEH C IIeIBLIMH IOKa3aTeIIMH 1 KOpHefI; BBIYHCIIATH 3HAYCHHUA YU CIIOBBIX BBIp&)KGHHfI.

OprTJ'IHTB JCUCTBUTEIILHBIC 4uCJiia, BBIIOJHATE IIPUKUIKY PE3YyJIbTaTa BBI‘IHCJIGHI/Iﬁ, OLCHKY YHCJOBBIX BBIpa)KeHHﬁ.

Ypasuenus u nepasencmea

PemraTe nuHeitHpie 1 KBaJpaTHbIC YPABHCHUSA, YPABHCHUA, CBOAAIIUCCA K HUM, HpOCTGfIH.IHG I[pO6HO-paI_[I/IOHaJ'IBHBIe YpaBHCHUA.

Pemate cuctemsbl IBYX JIMHEHWHBIX YPaBHEHHMM C JBYMS NIEPEMEHHBIMU U CHUCTEMBI JIByX YpPaBHEHUH, B KOTOPBIX OJIHO YpaBHEHHUE HE SIBJISICTCSA
JIMHENHBIM.

Pematpb TekcTOBBIE 337241 aIreOpanvdeckuM ClIOCOOOM C TOMOIIBbIO COCTABJICHUS] YPAaBHEHUS UM CUCTEMBI IBYX YPaBHEHHH € IBYMS IEpEMEHHBIMU.

[IpoBoauTh mpOCTEilllIne HCCIEAOBAHUS ypaBHEHUI W CHCTEM YypaBHEHHUI, B TOM 4HCIE C HPUMEHEHHEM TrpapuuecKuX MpeAcTaBICHUN
(ycTaHaBiIMBaTh, UMEET JIM YPAaBHEHUE UM CUCTEMA YPAaBHEHUI pELIEHMs], €CJIM UMEET, TO CKOJIBKO, U TIp.).

Pemate 1MHENHBIE HEPABEHCTBA, KBAIpaTHbIC HEPABECHCTBA,;
a) u300pakaTh PELICHUE HEPABEHCTB Ha YMCIIOBOM NMPSAMOI,
b) 3anuchIBaTh pelIeHHE C IOMOIIBIO CUMBOJIOB.
Pematp cucTteMbl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOUAIOIIME KBAaJPATHOE HEPABEHCTBO;
a) M300pakaTh pelIeHUe CUCTEMbI HEPABEHCTB HA YHCIOBOM MPSAMOIi,
b) 3anuchIBaTh pelIEHHUE C IOMOIIBIO CUMBOJIOB.
Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHNUHN PA3JIMYHBIX 3a4a4.

Pacnio3naBathe pyHKIIMH N3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXeMAaTHUYECKH PACIIONOKEHHNE HA IIIOCKOCTH TpaduKoB GyHKIUN BUJA:

K . .
y=kx,y=kx+b,y= oY= ax? +bx +c,y=x3, y=+/x, y= x| B 3aBuCHMOCTH OT K03 (DUIMEHTOB, OMICHIBATH CBOIMCTBA (ByHKIIMIA

Crtpouts 1 U300pakaTh CXeMaTH4eCKu TpaduKy KBaIpaTHUHBIX (YHKIIHM, ONMMCHIBATh CBOMCTBA KBaAPATUUHBIX (DYHKIUH MO WX TpaduKaMm.
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Pacnio3HaBath KBaipaTHUHYIO (GYHKIHUIO IO (hopMyJie, IPUBOAUTH IPUMEPHI KBaPAaTUUHBIX (QYHKIUI U3 pealbHON KU3HHU, (PU3UKH, TEOMETPUH.

Apudmemuueckas u cecomempuueckas npozpeccuu

Pacnio3HaBaTh apupMeTUYECKYIO M T€OMETPUUECKYIO POrPECCUH MTPH Pa3HbIX CrIoco0ax 3aJaHusl.
BBINOJIHATE BBIYMCICHHS C UCTIOJIb30BaHHEM (POPMYIT 12-0TO WieHa apu(METHUECKONW U T€OMETPUIECKOMN MPOrPeCcCHii, CyMMBbI IEPBBIX /1 YJICHOB.
N300pakaTh 4IeHBI OCIEI0BATEIHPHOCTA TOYKAMH Ha KOOPMHATHON TUIOCKOCTH.

Pemrate 3amaun, cBsi3aHHBIE C YUCIIOBBIMH TOCJIEIOBATEIHHOCTSIME, B TOM YHCIIE 337a9d U3 PEajbHOM KHU3HH (C MCIIOJIb30BAaHUEM KaIbKYIATOPA,
U(PPOBBIX TEXHOJIOTUH).

INPEAMETHBIE PE3YJIbTATBI OCBOEHUS KYPCA «'EOMETPUHN»

OcBoenne yueOHOro Kypca «l'eomerpusi» Ha ypoOBHE OCHOBHOI'O 001ero oOpa3zoBaHHs JOKHO OOECHEYMBATH JAOCTUIKEHHE CIEAYIOIIUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

7 KJacc

Pacno3naBath HU3YUYCHHBIC TCOMECTPHUYCCKUC (I)I/Il"ypbl, ONpCACIAThL UX B3aUMHOC PACIIOJIOKCHHC, I/I306pa)KaTL TCOMECTPHUICCKUC (I)I/IprLI; BBIIIOJIHATb
YCPTECIKU I10 YCJIOBUIO 3a/Ia4H. H?:MCprTB JIMHEWHBIC U YI'JIOBBIC BEJIMYMUHEL. PemraTs 3ala4i Ha BBIYHCICHUEC NJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JTMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B peaibHOMN KU3HU, pa3MEPOB IPUPOIHBIX 00BEKTOB. Paznuyuate pazMmepsl ATUX
O00BEKTOB 10 TIOPSIKY BEITUIHHEI.

CTpouTh 4epTeKU K TEOMETPUUECKUM 3a/1adaM.
[Tonb30BaThcs MpU3HAKAMU PABEHCTBA TPEYT OJIBHUKOB, UCIIOJIB30BaTh IPU3HAKH U CBOICTBA paBHOOEPEHHBIX TPEYTrOJbHUKOB IIPU PEILICHUH 3a/1ay.
[IpoBOINUTE pacCyXI€HUS C UCTIOIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

Ilonp30BaTbCss MpHU3HAKAMU PABEHCTBA IMPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, NMPOBEAEHHON K THUIIOTEHY3€ IPSIMOYTOJIBHOTIO
TPEYroJbHHUKA, B PELIEHUH F€OMETPHUUECKHX 3a/1a4.

OnpenensaTs NapajuieabHOCTb MIPSIMBIX C IIOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMU cekymasd. OnpeaensaTs NapajielbHOCTh NPSIMBIX ¢ IOMOILBIO
pPaBEHCTBA PACCTOSHUN OT TOYEK OAHOU NPSMOM 10 TOYEK APYTrOM IPSIMOA.

Pematp 3a1aun Ha kiieT4aroi Oymare.

26



[TpoBOIUTH BBIYMCICHUS U HAXOAUTHh YHCIOBBbIE M OYKBEHHbIE 3HAUEHHs YIJIOB B M€OMETPUYECKHX 3ajjayax C HCIOJIb30BAaHHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB W MHOTOYTOJIbBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU IE€PECEUECHUU JBYX MapajylesIbHbIX MNpsSMbIX cekyuleil. Pemate
IIPAKTUYECKUE 3a7a41 Ha HAXOXKICHHUE YIJIOB.

Bnanetre moHsaTueMm reoOMETPpUIYCCKOIr0o MECTa TOUYCK. YMmeTh OnpeaCITh 6I/ICCCKTpI/Icy yriia u CCpCZ[PIHHLIfI NEpHNCHAUKYIIAP K OTPE3KY Kak
IreOMETPHUICCKHE MECTA TOYCK.

®opMynupoBaTh ONpeAeeHUs] OKPY)KHOCTH M Kpyra, XOpZbl U JMaMeTpa OKPY)KHOCTH, IOJb30BATHCS MX CBOWCTBAMH. YMETh HNPUMEHSTHb 3TH
CBOMCTBA IPH pEIICHUU 3a]1a4.

Bnanets moHsATHEM ONMUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXoauTh €€ 1eHTp. [loap3oBaThcs (hakTamu, 4TO OMCCEKTPUCH YIIIOB
TPEYrOJIbHUKA [IEPECEKAOTCS B OHOU TOUYKE, UTO CEPEIMHHBIE NIEPIICHAMKYJIISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJJHOM TOUKE.

BraneTts nmoHsATHEM KacaTelbHOW K OKPYHOCTH, MOJIb30BATHCS TEOPEMOM O MEPIEHAUKYISIPHOCTH KAacaTeIbHOW U paguyca, IPOBEIEHHOIO K TOUKE
KacaHusl.

ITons30BaThCA HpOCTCﬁIHHMH TCOMCTPUYICCKUMU HCPABCHCTBAMU, IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICIJI.

HpOBO,[[I/ITL OCHOBHBIC TCOMETPHUICCKUC TIOCTPOCHHUA C ITIOMOIIBIO NUPKYJIIA U JIMHEUKHU.

8 Kiaacc

Pacno3HaBaTh OCHOBHBIE BU/IBI ‘{CTBIpéXYFOJ'ILHI/IKOB, HX 3JICMCHTEI, IIOJIb30BAThCA UX CBOMCTBaMH IpU pCHICHUN I'COMCTPUUCCKHUX 3a1ay.
HpI/IMeHHTB CBOMCTBA TOUKU NepeCCUCHUA MCANaH TPCYIrOJIbHUKA (I.[eHTpa MaCC) B pCIICHUHU 3a1a4.

Bragers noHsATHEM CpeIHEH JIMHUM TPEYrOJIbHMKA W TpaAllClMH, IPUMEHATh UX CBOMCTBA IIPU PELICHUM I'e€OMETpUYeCKHX 3anad. Ilomp3oBatbes
Teopemoit daseca U TECOPEMOH O NPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PELICHUS [IPAKTUYECKUX 3a1a4.

HpI/IMeH}ITL IIpU3HAKHU HOI[O6I/I${ TPCYrOJIbHUKOB B PCIICHHUU I'COMCTPHUYCCKUX 3aaaY.

Ilons30BaThCA TeOpeMOﬁ Hn(paropa AJI1 pCIICHUA TCOMETPUUCCKUX W MPAKTHUYCCKUX 3a/ad. CTpOI/ITL MaTEMaTUYICCKYIO MOZCIIb B IIPAKTUYCCKUX
3agadax, CaMOCTOATCIIbHO OCJIaTh ‘ICpTé)K M HAXOJUTHb COOTBETCTBYIOIIUC IJIMHBI.

BJ'IaI[eTB IMOHATHAMHA CUHYCA, KOCHHYCAa U TAaHI'CHCA OCTPOIo yrija npsAMOYIroJbHOTO TPECYIroOJIbHUKA. ITonn30BaTbCA STUMH MOHATHSIMH JJIA peIIC HUSA
MPAKTUYCCKUX 3aJiay.

BoeruucisaTs (pa3nuyHbIME CIIOCOOaMU) IUIOINIAIb TPEYTOJIbHUKA U IUTIOIAA MHOTOYTOJIBHBIX (pUTYp (TI0JIB3YSCh, 1€ HEOOXO0IUMO, KATBKYJISITOPOM ).
[IpuMeHsTh MoNyYeHHbIE YMEHHUS B MPAKTUYECKUX 3a/1ayax.

Bnangers NOHATHSAMU BIMCAHHOTO M LIEHTPAIBHOTO YIila, UCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, YIrJIax MEXIy XOopJaMu (CEKYIIUMH) U YIIie
MEX1y KacaTeJIbHOM U XOpA0H IpU PelIeHUH TeOMETPUUYECKUX 3a/1a4.
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e Biagerh NOHATHEM OIMCAHHOIO I-ICTBIpéXYl" OJIbHUKA, IPUMCHATH CBOICTBA OIMCAaHHOTO I-ICTI:IpéX}’l"OJ'II:HI/IKa. Ipu pCIICHUHA 3a/1a1

e [IpuMeHTh MOTyYEHHbIE 3HAHUS HAa MIPAKTUKE — CTPOUTHh MAaTEMATHUYECKUE MOJEIH JUIs 3a7a4 peaibHOW KM3HU U NMPOBOJAUTH COOTBETCTBYIOLIUE
BBIUMCJICHHSI C IPUMEHEHHEM I0100MsI U TPUTOHOMETPUH (TI0IB3YSICh, I/1€ HEOOXOIUMO, KAIBKYIIATOPOM).

9 Kiacc

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPHIX YIJIOB, HAXOJIUTH C MX MTOMOIIBIO PA3IMYHBIE JIEMEHTHI MPSIMOYTOJILHOTO TPEYTOJIbHHKA («pElIeHre
NPSMOYTOJIBHBIX TPEYTOJIBHUKOBY). Haxo1uTh (C MOMOIMIBIO KaJIbKYJISATOPA) AIHMHBI M YIIIBI U HE TAOIMYHBIX 3HAYCHUH.

IToms30BaThCA @OpMYHaMI/I INpuBCACHUA W OCHOBHBIM TPUIOHOMETPUUYCCKUM TOXKACCTBOM IJId HAXOXIACHUA COOTHOIIICHUMN MCXKOY
TPUTOHOMCTPUICCKUMH BECIIMYNHAMU.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB IS HAXOXKJCHHS Pa3IMYHbBIX HJIEMEHTOB TPEYTOJIbHUKA («PEIIECHHE TPEYTOJIbHUKOBY), IPUMEHSATh
UX IPU PELICHUU T€OMETPUYECKUX 3a1aY.

Bnangets monsTHAMH TIpeoOpa3oBaHUsS IMOJ00Ms, COOTBETCTBEHHBIX JJIEMEHTOB MOJ00HBIX ¢uryp. Ilomb3oBaThCs CBOMCTBAMHU MMOAOOUS
MIPOM3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH AJIMHBI M HAXOAHUTH YIIIbl Y MONOOHBIX GUryp. IIpuMeHsTh cBOMCTBA OAOOMS B MPAKTUYECKUX 3aadax.
YMeTh NPUBOIUTH MPUMEPHI TIOAOOHBIX (DUTYD B OKPYIKAIOIIEM MHpE.

ITonp3oBaThCs TCOpEMaMHU O ITPOU3BCIACHUUN OTPE3KOB XOPI, O IIPOU3BECACHUHN OTPE3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM.

Ilons30BaThCA BCKTOpaMu, IOHUMATh UX FCOMCTpI/ILICCKI/Iﬁ n (I)I/I3I/I‘{eCKI/II>'I CMBICJI, TIPUMCHATD UX B PCIICHHUU TCOMETPUUICCKUX U (pI/I3I/IquKI/IX 3azaad.
HpI/IMeHSITB CKaJIIpHOC MPOU3BCACHNUE BEKTOPOB JJI HAXOXKACHUA IJIUH U YIJIOB.

IToms30BaThCS MCTOAOM KOOPJAWHAT HaA IJIOCKOCTHU, IPUMEHATH €0 B pCHICHUH IT'€OMCTPHICCKUX U MMPAKTUYCCKUX 3a1a4.

Brnanets NOHATUAMY NPaBUIBHOTO MHOTOYTOJIBHHKA, JIMHBI OKPYKHOCTH, IJIMHBI 1YTH OKPYKHOCTU U PAJIMaHHON MEpHI YIJIa, YMETh BBIYACIIATH
IUIOIIAb Kpyra U ero yactei. [IJpuMeHsaTs noJIydeHHbIE YMEHUS B IPAKTHYECKUX 3a7a4ax.

Haxoautb ocu (WM LEHTPbl) CUMMETPUH (PUTYp, IPUMEHATh ABH)KEHUS IJIOCKOCTH B MPOCTEHUIINX CAydasiX.

IIpuMeHsTh Moy4YeHHbIE 3HaHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJEIH JUIsl 3a7]a4 PEajJbHOM )KU3HU U ITPOBOJUTH COOTBETCTBYIOLIUE
BBIYUCIICHUS C IPUMEHEHUEM TIOJ00HS U TPUTOHOMETPUUECKUX (DYHKIMH (TI0JIB3YSCh, TIe HEO0OXO0AUMO, KaIbKYISITOPOM).

INPEAMETHBIE PE3YJIbTATBI OCBOEHUSA KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

Hpe)IMeTHBIC PEe3yJIbTaThbl OCBOCHUS KypCa «BepOHTHOCTb M CTaTUCTUKa» B 7—9 Kiaccax XapaKTCPU3IYHOTCA CICAYIOIIMMU YMCHUAMU.

7 KJacc

YuraTh uHPOPMAIHIO, TPEICTABICHHYIO B TA0IMIIAX, HA THarpaMMax; MPEICTABIIAThH TaHHbIC B BUJIC TAOJIHII, CTPOUTH TUATPAMMBI (CTOJIO UKOBBIE
(cTonGuaTeie) M KPYroBbI€) IO MAaCCHBAaM 3HAYCHHIA.
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OnuceIBaTh U HHTCPHIPCTUPOBATHL PCAJILHBIC YUCIJIOBLIC JJAHHBIC, IIPCICTABJIICHHBIC B TaGJ’II/IL[aX, Ha JuarpaMmax, rpa(pm(ax.

Hcnonp3oBaTh I ONMCAaHUS HAHHBIX CTaTHCTUYECKHE XapPaAKTCPUCTUKU: CPCIHCC apI/I(I)MeTI/I‘-ICCKOC, MCIHaHa, HanOOJbIIee U HAaNMEHBIIICE
3HAUCHH:, pa3Max.

Nmerp mnpenctaBieHue O CIydalHOW HW3MEHYMBOCTH Ha TNpUMEpax IIeH, (U3MYECKUX BEJIIMYWH, AHTPOIOMETPHUYECKUX JIaHHBIX; HMETh
MPECTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

8 Kaacc

W3Bnekars u mpeoOpa3oBbIBaTh HHG)OPMAIIHIO, MTPEJICTABICHHYIO B BUAC TAaOJIUI, TUarpaMm, TpauKoB; MPEICTABIATh JaHHBIC B BUE TaOJMII,
JIuarpaMM, rpaQukos.

OnuceIBaTh JAaHHBIC C IIOMOIIIBIKO CTATUCTHYCCKUX MOoKa3aTelIeH: CpCaAHUX 3HAaYCHUU U MCp pacCCUBAHUA (pa3Max, AUCIICPCUA U CTAHAAPTHOC
OTKJIOHCHHE).

HaxonuTh 4acTOTHI YMCIIOBBIX 3HAYECHUHN M YaCTOTHI COOBITHIA, B TOM YHCJIC 110 Pe3yJIbTaTaM U3MEPEHUN U HAOJIIOICHHI.

HaXOI[I/ITB BCPOATHOCTH CHy‘I&ﬁHHX COOBITHH B OIIbITaX, 3Had BEPOATHOCTH DJICMCHTAPHBIX CO6BITHI>1, B TOM YHCJIC B OIIbITaX C paBHOBO3MOXXHBIMH
SJICMCHTApPHBIMU COOBITHSAMH.

Hcnonp3oBaTh Tpaduyeckue MOJEIN: AEPEBO CIIy4ailHOTO 3KCIEPUMEHTA, TuarpaMMBbl Diiniepa, ducioBasi mpsMas.
OneprpoBaTh TOHATUSIMU: MHOKECTBO, TOAMHOXECTBO; BBIMOJHIATH ONIEPalliy HAaJl MHOKECTBAMM:

a) oObenuHEeHue, epeceueHue, TOMOTHEHNE;

b) mepeyucisTh JIEMEHTHl MHOXKECTB;

C) MPUMEHATH CBOMCTBA MHOXKECTB.

Hcnons3o0BaTh rpaq)nqecxoe MNpeaACTaBJICHUEC MHOKCECTB U CBs3eit MCXKIAY HUMU IJId OITMCaHUA IIPOUECCOB U SIBJIGHI/If/'I, B TOM YHUCJIC ITPpHU PCUICHUUN
3ala4 U3 Apyrux y‘le6HLIX npeaAMETOB U KypCOB.

9 Kanacc

W3Bnekats 1 mpeodpazoBbIBaTh HHGOPMAIIUIO, MPEACTABIECHHYIO B PAa3IUYHBIX UCTOYHUKAX B BHUJIE TaOJHUII, Uarpamm, rpadukoB; MPEACTaBIATh
JIaHHBIE B BUJIE Ta0JINII, AUATpaMM, Ipa(uKoB.

Pematsb 3a1aun opraHu30BaHHBIM [1€peOOPOM BapHAHTOB, a TAKXKE C UCIIOIb30BAaHHEM KOMOMHATOPHBIX MPABUI U METOJIOB.
Hcnonp30BaTh onucaTeIbHbIE XapaKTEPUCTUKHU JUISI MACCUBOB YHCIIOBBIX JIAHHBIX, B TOM YHCIIE CPEHHE 3HAUCHUSI U MEPbl pacCEUBaHUSI.
Haxoauth 4acTOThI 3HAUYEHUI 1 YACTOTHI COOBITHS, B TOM UHUCJIE MOJB3YyACh Pe3yabTaTaMU MPOBEAEHHBIX U3MEPEHHUI U HAOIIOICHUH.
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e HaxonuTh BEepOSITHOCTHU CITy4aiHbIX COOBITHI B M3YUYEHHBIX OMBITAX, B TOM YHCJIE B OINBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B
CepUsIX UCIBITAHUN JI0 IIEPBOTO yCIeXa, B CEPHUIX UCTIBITAHUI bepHyiu.

e lMeTh npeacTaBieHue O CIIy4YalHOW BEJIMYMHE U O PaCIPENEIEHUN BEPOSITHOCTEN.

e lIMeTp mpejcTaBiICHUE O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B CIIYYalHON M3MEHYHMBOCTH M O POJIM 3aKOHA OOJBIINX
YuCes B IPUPOJIC U OOIIECTBE.

TEMATHYECKOE IVIAHUPOBAHHUE

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «<MATEMATHKA»

5 kaacc (187 4)

Ha3Baunue
pasaesia (TeMbl)
Kypca (4uci1o
4acoB)

OcHoBHOe cocpikaHue

OcHOBHBIE BUIbI 1eSTEJIbHOCTH
o0yuamuxcst

DJIEeKTPOHHBIEC 00pa3oBaTe/IbHbIC
pecypchl

HarypaabHbie
yucjaa. [leiictBus
¢ HATyPaJIbHBIMHU
yHucJIaAMHU

(43 49)

Jecsatuunas cuctema
cuucneHus. Psai HaTypanbHbIX
yucen. HarypanbHbii psa.
Yucno 0. HarypanbHble yncina
Ha KOOPJIMHATHOU IIPSIMOA.
CpaBHeHME, OKPYTJICHUE
HaTypaJIbHBIX YHCEIL.
ApubmMernueckue TeHUCTBUS C
HATypaJbHBIMHU YHCIIAMH.
CgoiicTBa HYJIS MPU CIOKEHUH
Y YMHOKE€HUH, CBOMCTBA
€IMHULbI IPY YMHOKEHHH.
IIepemecturensHoe u
COYETaTENIbHOE CBOICTBA
CIIOKEHMSI U1 YMHOXKEHMUS,
pacrpenenuTeaIbHOe CBOMCTBO
YMHOXKEHHUS.

Yurarh, 3aIMCHIBATH, CDABHMBAThH
HaTypaJIbHbIE YUCIIA; MpeJIaraTh U 00CyKIATh
CIOCO0BI YIOPSAA0YMBAHUS YUCEN.

HN300pakaTh KOOPJMHATHYIO IPSMYIO, 0TMEYaTh
YHCJIa TOYKAMU Ha KOOPAVHATHOU MIPSIMOH,
HAXOIHMTh KOOPJUHATHI TOUYKH.

HccienoBarh CBOCTBAa HATYPAJIBLHOIO Psija,
yucen 0 u 1 npu CIIOKEHUH U YMHOKECHUHU.
Hcnonb3oBaTh NPpaBHII0 OKPYTIICHUS
HaTypaJIbHBIX YHCEIL.

BeinoHATL apupMeTHYecKHe JeHCTBHA C
HATypaJIbHBIMH YUCIIAMH, BBIYHCJIATH 3HAUCHHUS
YHCIIOBBIX BBIPAKEHHI CO CKOOKamu 1 0e3
CKOOOK.

3anuchIBaTh IPOU3BECHUE B BUJIE CTENICHH,
YHUTATh CTEIICHH, HCIOJb30BATh TEPMHUHOJIOTHI0
(ocHOBaHMeE, TOKA3aTENb), BBIYUCIATH 3HAYCHHUS
CTEIICHEN.

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie
-materialy/

Karasnor 6ecrmaTHoro mudpoBoro KOHTEHTa
Ha educont.ru (1C, mpocserienue,
dboxchopa, HOBBIN AUCK)
https://www.yaklass.ru/

https://uchi.ru/
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JlenuTenu u KpaTHBIE YKCTIa,
pazyoKeHHe Yncia Ha
MHOXXUTENHU. Jlenenue ¢
octaTtkoM. [IpocTsie n
cocTaBHble uncina. [Ipusnaku
IeauMocTH Ha 2, 5, 10, 3, 9.
CreneHb ¢ HaTypaJbHBIM
nokaszareyieM. YucioBbie
BBIPKEHHUSI; TIOPSIOK
JEVCTBUM.

Pemrenue TekcTOBEBIX 3a7a4 Ha
BCe apudmeTnyeckre
JICCTBUSA, HA IBUKEHUE U
MOKYIIKH

BBINOTHATL NPUKUAKY U OLEHKY 3HAYCHUI
YHCJIOBBIX BBIPA)KCHUH, MPeAIaraTb U
NPUMEHATH NPUEMBI IPOBEPKHU BBIYNCIICHUN.
Hcnonb3oBaTh NIPH BHIYUCICHUSIX
IIEPEMECTUTEIILHOE U COYETATEIBHOE CBOMCTBA
CJIOKECHMSI U YMHOXKECHHUSI, PACTIPEIEIUTEIBHOE
CBOMCTBO YMHOXEHUS; (POPMYTHPOBATH U
NPUMEHSATH NPaBHJIA TPEOOPA30BAHUS YUCIOBBIX
BBIP@)KCHUI Ha OCHOBE CBOMCTB apu(hMETHUECKUX
nercreuii. UceiieqoBaTh 4rCiIOBBIE
3aKOHOMEPHOCTH, BBIIBUIaTh U 000CHOBBIBATH
rUnoTesbl, GopMyIHPOBATH 0000 ECHUS U
BBIBO/IbI 110 PE3YJIbTaTaM IPOBEAEHHOTO
uccienoBanus. PopMyaIHpPoOBATH ONpeieIeHUs
JEJATENS U KPaTHOTO, HA3bIBATh JCIIUTENN U
KpPAaTHBIEC YKCIIA; PACIIO3HABATH IIPOCTHIC U
COCTaBHBIC YUCIIA; (OPMYITUPOBATH H
NPUMEHATH NPU3HAKH JEIUMOCTH Ha 2, 3, 5, 9,
10; npuMeHATH aJITOPUTM Pa3JIOKECHUS YHCIIa Ha
IIPOCTBIE MHOKUTEIIN; HAXOAUTH OCTaTKHU OT
JICJICHNS U HETIOJHOE YaCTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC
BBICKA3bIBaHUS O HATypaJIbHbBIX YUCIIAX,
NPUBOIUTH IPUMEPBI U KOHTPIPUMEPBHI,
CTPOUTH BbICKA3BIBAHUA U OTPULIAHUS
BBICKA3bIBAaHUI O CBOMCTBAX HATYPAJIBHBIX YHACEIL
Koncrpyuposars MaTeMaTH4ecKue
NPeI0KeHU C IIOMOLIBIO CBI30K «1», U,
«ECJH..., TO...».

PemaTh TekcTOBBIE 3371aUH ApUPMETUUECKUM
CIOCO0OM, HCT0JIB30BATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU (CKOPOCTb, BPEMsI, pACCTOSIHUE; 1IEHAa,
KOJINYECTBO, CTOUMOCTD U JIp.): AHAJIU3MPOBATDH U
OCMBICJIMBATh TEKCT 3aJa4H,
nepedopmMyIMpoBaTh yCIOBUE, U3BJIEKATH
He00X0/IMMbIE JaHHbIE, YyCTAHABJIMBATH
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3aBUCHUMOCTH MEXy BEIMUYNHAMU, CTPOUTH
JIOTUYECKYIO LIEMIOYKY PACCYKICHUN.
MoaeanpoBaTh X0 pELICHUS 3aJa4H C
MIOMOILBIO PUCYHKA, CXEMBI, TAOJIULIBL.
IIpuBoauTh, pa3déupathb, OLEHNBATH PA3IUYHbIC
pELICHNs, 3aIIUCU PEIIECHUI TEKCTOBBIX 3aJa4.
Kpurnyecku oneHMBaTh ITOJY4CHHBIN
pE3yJIbTaT, 0CYECTBIATH CAMOKOHTPOJIb,
MIPOBEPSIsl OTBET HA COOTBETCTBHE YCIIOBUIO,
HAXOIUTH OIINOKH.

PemaTsb 3a1aun ¢ nomonipio nepedopa Beex
BO3MO>KHBIX BApUAHTOB.

3HAKOMUTBCH C UCTOPUEN Pa3BUTHS
apu(pMeTHKH

Harasanas
reoMeTpus.
JIMHUHU HaA
miockoctu (12 4)

Touka, npsamas, OTPE30K, JIyd.
Jlomanas. 3mepeHue JiHbI
OTpe3Ka, METPUYECKUE
€IVHULIBI U3MEPEHHUS JJINHBI.
OKpy>KHOCTb U KpYT.
[IpakTuyeckas pabora
«ITocTpoenue y3opa u3
OKPYKHOCTEN».

VYrou. Ipsmoii, OCTpsId, TYIOH
U pa3BEPHYTBIN YIJIBL.
N3mepenue yrios.
[Ipaktuyeckas pabora
«Iloctpoenue yrios»

Pacno3naBarth Ha uepTexax, pUCyHKaXx,
ONUCHIBATH, UCIIOJIb3Ysl TEPMUHOJIOTHIO, U
H300pakaTh C MOMOLIbIO YEPTEKHBIX
WHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JyY,
YTOJ1, TOMaHY10, OKPY>KHOCTb.

Pacno3naBath, NPUBOAUTH NPUMeEPbI 00BEKTOB
pearbHOr0 MUpa, UMEIOIINX (POPMY U3YISHHBIX
¢buryp, oeHnBaTh UX JUHEHHbBIC pa3MEphL.
Hcnonb3oBaTh TUHEHKY U TPAHCIIOPTUP KaK
MHCTPYMEHTBHI 111 IOCTPOEHHUS U U3MEPEHUSL:
U3MePATh JUIMHY OTPE3Ka, BEJIUUUHY YIJa;
CTPOUTH OTPE30K 3aJaHHOM UIMHBI, YOI,
3a/laHHOM BEJTMYMHBI; OTKJIAABIBATH LIUPKYJIEM
paBHBIE OTPE3KHU, CTPOUTH OKPYKHOCTh
3a1anHoro paauyca. U3odpaxars KoHPUTYpaIun
reOMETPUYECKUX (DUTYp U3 OTPE3KOB,
OKPY>KHOCTEH, UX YaCTEH Ha HEJIMHOBAHHOW U
KJIET4aTOl Oymare; mpeajiaratb, ONUCHIBATH U
00Cy:KIaTh cOCO0bI, AJITOPUTMBbI [TOCTPOCHHUS.
Pacno3snaBath M n300pakaTh Ha HEJIMHOBAaHHOU
Y KJIeT4aTOu Oymare nmpsiMoid, OCTpPBIH, TYIIOH,
Pa3BEPHYTHIN YIVIBI; CPABHUBATH YIJIBL.
BbpI4uCaATh IIMHBI OTPE3KOB, JOMAaHBIX.

https://resh.edu.ru/subject/12/5/

https://fincult.info/teaching/metodicheskie

-materialy/

Karanor 0ecmatHoro I_II/I(I)pOBOFO KOHTCHTA

Ha educont.ru (1C, mpocsemnieHue,
doxcdop/, HOBBIH TUCK)
https://www.yaklass.ru/
https://uchi.ru/
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IoHuMAaTh M MCNOJIL30BATH NIPU PeLIeHUHU
32124 3aBUCHMOCTH MEXIy TUHUIIAMH
METPUYECKOH CHCTEMBI MEp; 3HAKOMUTHLCS C HE
METPHYECKHMHU CUCTEMaMHU Mep; BbIPAKATh
JUTMHY B Pa3JIMYHBIX €MHNALIAX U3MEPEHUSI.
HccaenoBarh Gurypsl u KoH(GUTypaIu,
WCTIONB3Ys IIU(PPOBBIE PECYPCHI

OOBLIKHOBEHHBIE
Apoou

(48 v)

HpoOs. [IpaBunbHBIE U
HeTpaBUIIbHBIE IPOOH.
OcHOBHOE CBOMCTBO JIpo0OH.
CpaBHenue po0eit.

CroskeHre U BEIYUTaHHE
OOBIKHOBEHHBIX JPOOCH.
CwMmemanHas 1po0s.
YMHOXEHME U JeJIeHIE
OOBIKHOBEHHBIX TPOOEii;
B3aUMHO OOpaTHBIC IPOOH.

Pemenne TexCcTOBBIX 33714,
coJieprKalux JpoOH.
OcHoBHbIE 337]a41 Ha JIpOOH.

[Ipumenenue OyKB /1715 3aMucu
MaTE€MaTUYECKUX BBIPAXKECHUM U
IIPEIOKEHU I

MoaeanpoBath B rpaduuecKoOn, TPeIMETHON
¢dbopMe, C TOMOIIBI0 KOMITBIOTEPA TMTOHSATUS U
CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOM JPOOBIO.

YuraTh ¥ 3aIHCHIBATh, CPABHUBATH
OOBIKHOBEHHbIE 1pOoOH, NMpelIaraTh,
000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOpSAI0YMBAHUS APOOEH.

N300paxkaTh 0OBIKHOBEHHBIE IPOOU TOYKAMHU Ha
KOOPJAMHATHOM MPSIMOM; MCIOJIb30BATH
KOOPJMHATHYIO TIPSIMYIO JUISI CpaBHEHUS APOOEH.

®opMyIHpPOBaTh, 3alIMCHIBATH C OMOIIbIO
O0YKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM Ipo0H;
HCNOJIb30BaTh OCHOBHOE CBOIMCTBO IpoOH 1ist
COKpalleHUs Apo0eii U MpUBEIEHUS IPOOH K
HOBOMY 3HAMEHATEIIIO.

IIpeacTaBasATh CMEIIaHHYIO APOOH B BUJIE
HETMPaBUIILHOMN U BBIJIETSATH LETYIO YaCcTh YUCia U3
HEeTPaBUIILHOH JIpOOH.

BoinosHaTs apudMeTndeckue 1eiicTBUA C
OOBIKHOBEHHBIMH JJPOOSIMHU; MPUMEHSITH
CBOIicTBA apu(PMETHUECCKUX TEHUCTBUI JIJIst
paloHATN3alUY BHIYUCIICHUI.

BbINOTHATL NPUKUIAKY H OLEHKY pe3yibTaTa
BBIUMCJICHU; IIpelJIaraTb U IPUMEHATh
NPHEMBI IPOBEPKHU BBIYUCIICHUM.

https://resh.edu.ru/subject/12/5/

https://fincult.info/teaching/metodicheskie
-materialy/
Karanor 6ecrmatHoro upoBoro KOHTEHTa

Ha educont.ru (1C, mpocsemienue,
¢doxcdop1, HOBBIN AUCK)

https://www.yaklass.ru/

https://uchi.ru/
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IIpoBoanTh HCCIE0BAHMS CBOMCTB Ipo0OeEii,
OIUPAsACh Ha YUCIIOBBIE SKCTIEPUMEHTHI (B TOM
YHUCJI€ C IIOMONIBIO KOMITBIOTEPA).

Pacno3HaBaTh NCTHHHBIC U JIOXKHBIS
BBICKa3bIBaHHUA O ,I[pO6HX, NPUBOAUTD IIPUMEPDBI
U KOHTPHPUMCEPLI, CTPOUTH BbICKA3bIBAHUA 1
OTpULAHUA BBICKA3bIBaHMH.

Pemarh TEKCTOBBIE 3a1a4HM, COIEPIKAIIIHE
JIpOOHBIC JaHHBIC, M 33]]a4l Ha HAX0XKICHHE YaCTH
LIEJIOTO | IIEJIOTO I10 €T0 YaCTH; BLISIBJIATE HX
CXOJCTBA H pasanvusi. MoaeJnpoBaTh X0/
pEIICHHS 3a1a41 C IIOMOIIBIO PHCYHKA, CXEMBI,
TaOJIUIIEL.

IIpuBoauTH, pa3dupaTh, OLEHUBATH PA3ITUYHBIC
peLLeHMs], 3alIUCH PELLICHUH TEKCTOBBIX 3a/1a4.

KpuTnyecku oneHMBaTh IOJIy4CHHBIN
pe3yNbTaT, OCYIIECTBIIATH CAMOKOHTPOJIb,
IIPOBEPSISt OTBET HA COOTBETCTBHE YCIIOBHUIO,
HAXOIUTH OIINOKH.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS
apuMeTUKn

Harasanas
reomMeTpusi.
MHOroyroJbHUKH
(10 v)

MHOroyrojabHuKH.
YeThIpEXYroIbHUK,
IIPSIMOYTOJIBHUK, KBaJpar.

[pakTuyeckas pabora
«IlocTpoeHune npsIMOYroJbpHUKA
C 3aJJaHHBIMU CTOPOHAMU Ha
HEJIMHOBAHHOM Oymare.

TpeyroiapHuk.

[Inomane u nepumeTp
MPSIMOYTOJIbBHUKA U
MHOT'OYT'OJIbHUKOB,

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTH
apudmetuk ONMCchIBATH, UCNOJb3YS
TEePMHHOJIOTHIO, H300Pa’KATh C IIOMOLIbIO
YepTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJICIIUPOBAThH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoaMTHL NpUMepPBI 00BEKTOB PEATHLHOTO
MUpa, UMEoLUX (pOpMy MHOTOYTOJIbHUKA,
IIPSAMOYTOJIbHYKA, KBAaJIpaTa, TPEYrOJIbHUKa,
OLICHMBATh UX JIMHENHBIE pa3Mepbl. BbIUMCIATH:
[IEPUMETP TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIA/1b PSAMOYTOJIbHUKA,
KBaJpara.

https://resh.edu.ru/subject/12/5/

Karasor 6ecruratHOro udpoBoro KOHTEHTA
Ha educont.ru (1C, mpocsenieHue,
doxchopa, HOBBIH AUCK)

https://www.yaklass.ru/

https://uchi.ru/
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COCTaBJICHHBIX U3
OPSMOYTOJIbHUKOB, €JUHULIBI
U3MEPEHUs oA N,
[lepumeTp MHOTO- yrojibHUKa

H300paxkaTh 0CTPOYTOJIbHBIE, IPIMOYTOJIbHBIE U
TYNOYTOJIBHBIE TPEYTOJbHUKH.

CTpouTh Ha HEIMHOBAHHOM M KJIETYaTOW Oymare
KBaJpatT U MPSIMOYTOJIbHUK C 33JIaHHBIMU JJIMHAMH
ctopoH. UccienoBars cBOlcTBA
MPSIMOYTOJIbHUKA, KBaIpaTa MyTéM dKCIIEPUMEHTA,
HAOJI0IeHUs, U3MEPEHUS, MOJICTUPOBAHUS;
CpaBHUBATh CBOMCTBA KBaJipaTa 1
npsiMoyroyibHuKa. KoHecTpynpoBars
MaTeMaTu4ecKue NnpeaioKeHusl C MOMOIIBIO
CBSI30K «HEKOTOPBII», «1t000k». Pacmo3naBarth
WCTHUHHBIE U JIO)KHBIC BHICKA3bIBAHUS O
MHOT'OYTOJIbHUKAX, NPUBOAUTH MPUMePbI 1
KOHTPIPUMEPHI.

HccaenoBars 3aBUCUMOCTD ILIOIIATH KBaJpara
OT IJIMHBI €T0 CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBaJPaTHOM CETKH JJISI
noctpoeHus Gpuryp; pa3duBaTh MPSIMOYrOJILHUK
Ha KBaJpaThl, TPEYTOJIbHUKH;, COCTABJISATH
(burypsl u3 KBaJpaToB U MPSMOYTOJIEHUKOB U
HaxOJIUTh UX IUIONIA/b, pa30MBaTh (PUTYpPHI HA
HpSIMOerJII:HI/IKI/I nu KBaZIpaTBI 1 HAXOOUThb UX
IUIOIIAIb.

BeipaxkaTh BeIMYUHY IUIONIAIN B Pa3IMUHBIX
€UHULIAX U3MEPEHUSI METPUUECKON CUCTEMBI MEp,
NOHMMATh U UCHOJb30BATH 3aBHCUMOCTH
MEXy METPUUECKUMH €IMHUIIAMHU U3MEPEHUS
TUIOIA/IH.

3HAKOMHTBCS ¢ MPUMEpPAMU PUMEHEeHU s
IUIOIIANH U IEPUMETPA B IPAKTUYECKUX
cutyauusx. Pemarp 3aga4u u3 peaqbHOU KU3HU,
npemiaratb U 00Cyk1aThb pa3- JUYHbIE
Crmoco0bI perieHus 3a1a4y
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JecsaTuunbIe
Apooun

(38 4)

Hecatnynas 3anmuch Jpo0ei.
CpaBHEHHE JIeCITHYHBIX
IpoOeii.

JlelcTBHS C AeCATUIHBIMU
npobsimu. OkpyrieHue
JECATUYHBIX IPOOEii.

Perienne TeKCTOBBIX 3a1a4,
COJIepIKaIIuX IpooH.
OcHoBHbBIE 3a- 1a4l Ha TPOOH

IIpeacTaBisiTh 1ECATUYHYIO 1pOOH B BHJIE
OOBIKHOBCHHOH, YMTATh M 3alIMCHIBATD,
CPaBHUBATH JICCATUYHBIC APOOH, MpeAIaraThb,
000CHOBBIBATH U 00CYKIaTh CIOCO- ObI
YIOPAIOYUBAHHSA JECITUYHBIX APOOEH.

N300pazkaTh necaTHUHBIC IPOOU TOUKAMH HA
KOOPJMHATHOU MPSIMOM.

BpIIBAATH CXOACTBA U PA3IHYUsA [IPABUII
apu(pMeTHYECKUX ACHCTBUI ¢ HATYpaIbHBIMU
YHCJIaMU U IECATUYHBIMU APOOSIMHU, OOBSACHATH
uX. BbINOJHATH apupmMeTHIecKre JeHCTBUS C
JECATUYHBIMU APOOSMU; BBIIOJTHATH NPUKUAKY
U OLEHKY pe3yisibTrara BeluyucieHuil. Il pumensars
CBOIicTBA apu(PMETHIECCKUX TEUCTBUM JIJIst
panMOHaIN3alUU BEIYUCICHUN.

IIpuMeHATH NPaBHI0 OKPYIJICHHUS JECITUUHBIX
npobeii. [IpoBoAUTH HCC/IeI0BAHUS CBOWICTB
JECATUYHBIX Ipo0eil, onupasch Ha YHUCIOBBIE
AKCIIEPUMEHTHI (B TOM YHCJIE C IIOMOIIBIO
KOMIIbIOTEPA), BBIIBUIATh THIIOTE3bI U
MPUBOJIUTH UX OOOCHOBAHUS.

Pacno3HaBaTh HCTHHHBIC U JIOJKHEIC
BbICKa3bIBaHUA O ,leO6$IX, NPUBOAUTH IIPUMEPLI
1 KOHTPHIPUMEPLI, CTPOUTH BbICKA3bIBAHUA U
OTpULIaHUA BBICKQ3bIBaHUM.

PemaThb TEKCTOBEIC 3ala4ui, COACPIKaInUC
I[pO6HI>IC JaHHBIC, 1 HA HAXOXICHHUEC YaCTH LICJI0T0
U IOCJIOTO II0 €0 YaCTH, BbIABJIATH UX CXO0ACTBA
U pa3jinvins.

MopeaupoBaTh X0 pELICHUS 3a1a4H C
MIOMOILBIO PUCYHKA, CXEMBI, TAOJIULIBL.
IIpuBoauTh, pa3déuparhb, OLEHUBATH PA3IUYHbIC
peleHH s, 3alUCH PEILICHUH TEKCTOBBIX 3a/1a4.

https://resh.edu.ru/subject/12/5/

https://fincult.info/teaching/metodicheskie

-materialy/

Karanor GecrratHOro nugpoBoro KOHTEHTa

Ha educont.ru (1C, mpocserienue,
dboxcdopa, HOBBIN AUCK)

https://www.yaklass.ru/
https://uchi.ru/
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OnepupoBaTthb IpOOHBIMHU YHCIAMH B PEaTbHBIX
KM3HEHHBIX CUTYyaLUsX.

KpuTnyecku oneHMBaTh IOJY4CHHBIN
pe3yNbTaT, OCYIIECTBIIATH CAMOKOHTPOJIb,
IIPOBEPSISI OTBET HA COOTBETCTBHUE YCIIOBHIO,
HAXOJNUTH OLIUOKH.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTH
apupMeTHKI

Harasauas
reomerpus. Teaa

U (purypsl B
npocrpancrse (9

1)

MHOrorpaHHuKH.
N3o00paxkenue
MHOTOTpaHHUKOB. Monenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpssMoyronbHbIN
napajuiesenumnes, Kyo.
Pa3BépTku KyOa u
napajuJiesienunea.

[IpakTnueckas pabora
«Pa3BépTKa Kyda».

O06BEéM Kyba, MPSIMOYTOJIBHOTO
napaJulesIenuneaa

PacnozHaBath Ha yepTeskax, pUCyHKaX, B
OKPY KaI01eM MHpPe IIPIMOYTOJIbHBIN
napasuiesnenunes, Kyo, MHOrOrpaHHHUKH,
ONUCBHIBATH, HCII0JIb3YH TEPMUHOIOIHIO,
OLICHUBATD JINHEHHBIC PA3MEPBI.

IIpuBoauTHL NpUMeEpPBI 00BEKTOB PEATTLHOTO
MUpa, UMeroIuX (popMy MHOTOTpaHHUKA,
MPsIMOYTOJIBHOTO TIapajuienenunena, Kkyoa.

H306paxath Ky0 Ha KJIeT4aTON Oymare.

HccnenoBarth cBolicTBa Kyda, IPSIMOYTOJILHOTO
napaJsuieNienurne1a, MHOrOrpaHHUKOB, UCTIONIb3Ys
MO/IEJIH.

PacnoznaBath M u300paxkaTh pa3BEPTKH Kyda u
napasenenunena. MoaeaupoBathb Kyo 1
napajuiesnenunes u3 OyMmaru 1 mpoumx
MaTepHalioB, 00BSICHATH CNOCOO MOJIEITMPOBAHUS.

Haxonuts m3MepeHus, BBIMHCIATH IUIOIIAb
MIOBEPXHOCTH; 00BEM Kyba, MPSIMOYTOJIBHOTO
napasuieNieluIe/1a; uccjae10BaTh 3aBHCHMOCTH
00bEMa Kyba OT ITHBI ero pedpa, BBIABUIATH U
000CHOBBIBATH THIIOTE3Y.

Ha6a01aTh ¥ IPOBOAMTH AHAJIOTHH MEXITY
MOHSATUSMH IUIOIIAIU U 00bEMa, IepuMeTpa U
TJI0IA M TTOBEpXHOCTH. Pacnmo3HaBaThb

https://resh.edu.ru/subject/12/5/

Karasnor 6ecrmaTHoro mudpoBoro KOHTEHTa
Ha educont.ru (1C, mpocserienue,
dboxchopa, HOBBIN AUCK)

https://www.yaklass.ru/
https://uchi.ru/
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NCTUHHBIC U JIOKHBIC BBICKA3bIBAHHA O
MHOT'OIpaHHUKAaX, MIPUBOAUTDb NPUMEPHLI U
KOHTPIPUMCEPLI, CTPOUTDL BBICKA3bIBAHUSA 1
OTpULIaHUA BBICKQ3bIBaHUM.

PemaTp 3a1a4u u3 peasbHON KU3HU

IToBTOpEHME H
o0o0menue (10 u)

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJI0B Kypca 5
Kjacca, 00001IeHre 3HaHUH

BbruncJsTh 3HAUCHUS BBIPAXKEHUM, COAEPKAIIUX
HaTypaJbHbIE YKCIa, OOBIKHOBEHHBIE U
JeCATUYHbIEC POOHU, BHIIOTHATH TPeoOpa3oBaHus
qHCe.

Bbi0upaTh cnocod cpaBHEHUs YHCET,
BBIYMCIICHUM, IPUMEHATH CBOMCTBA
apudMeTUIECKUX JCHCTBUN ISl palliOHATN3AINH
BBIYMCIICHUM.

OcyumecTBaASITH CAMOKOHTPOJIb BBITIOJHAEMBIX
JEUCTBUI U CAMOTIIPOBEPKY pe3yiIbTaTa
BBIUKCJICHU.

Pematp 3axauu U3 peaabHOHN )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUS [l pEIICHUs 3a]1a4 U3
APYrux y4eOHBIX MPEIMETOB.

PemaTp 3a1a4u pasHbIMHU clioco0aMu,
CPaBHMBATH CNOCOOBI PEIICHUS 33/1a4H,
BbIOMPATh PAllMOHAJILHBIH CIIOC00

https://resh.edu.ru/subject/12/5/

https://fincult.info/teaching/metodicheskie
-materialy/
Karanor 6ecraTHOro iu)poBOro KOHTCHTA

Ha educont.ru (1C, mpocserienue,
¢doxcdop, HOBBIH TUCK)

https://www.yaklass.ru/
https://uchi.ru/

OcHoBBI
MaTeMaTH4YeCKOIi
rpPaMOTHOCTH
(174.)

CocraBnenue YHCIIOBBIX
BBIPAKECHHM.

13 UCTOPUU pa3BUTHUSA
apu(METHUKH.

Uucnossie peOyCHI.
Nzo6pakenue puryp, He
OTpBbIBas KapaHjama oT Oymaru
Y YETHOCTb.

3a/auM co CIIMYKAMHU.

V3111 Ha BEpEBKE.

3a/lauy Ha NIepeIuBaHueE.

PaGora ¢ TexkcToM: mouck uHGOpMaK U
IIOHUMAHHUEC HpOLII/ITaHHOFO. BI)I‘-IJ'IGHGHI/IC n3
TeKkcTa HH(POPMAIIUU, KOHKPETHBIX CBEACHUI,
(hakTOB, 3a7JaHHBIX B IBHOM BHjie. OCHOBHBIC
COOBITHS, COIEPIKAIITUECS B TEKCTE, UX
IOCJIEA0BATEILHOCTE. Pa3BUTHE MBICIH B TEKCTE.
CriocoOsI cBsi3u MpeiokeHuid B Tekcte. CpeacTsa
CBSI3M MPEIIOKEHUN B TeKCTE. CMBICIIOBBIE YAaCTH
TeKCTa, MUKpOTeMa, a3all, TUIaH TEKCTa.
YnopsimounBanue nH(GpOpMaIIUU 0 3aJaHHOMY
ocHoBaHU10. CylieCTBEHHbIC PU3HAKHA OOBEKTOB,

https://resh.edu.ru/subject/12/5/

https://fincult.info/teaching/metodicheskie
-materialy/
Karanor 6ecratHoro mupoBoro KOHTEHTa

Ha educont.ru (1C, nmpocBemieHue,
doxchop/, HOBBIH TUCK)

https://www.yaklass.ru/
https://uchi.ru/
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3ajauu Ha B3BELIUBAHUE.
Omutara 6e3 cnauu U pa3MeHa
MOHET.

PucoBanue ¢uryp Ha
KJIETYaTO Oymare.
Pa3pesanue ¢uryp Ha paBHbIe
YacTH.

Urpel ¢ neHTamMuHO.
BepHsble u HEBEpHBIE
YTBEPKACHHUS.

Jlornueckue 3amaymn.

3ajauu- UIyTKH.
Maremaruueckue GOKyCHI.
MatemaTHueCKHUe UTPHI.

OIMMCAHHBIX B TCKCTEC, UX CPABHCHHUC. Paznrle
CII0COOBI IpEaAcCTaBICHUA I/IH(bOpMaI_[I/II/II CJIOBECHO,
B BUJIC pUCYHKA, CUMBOIJIA, Ta6JII/II_IBI, CXCMBI.
BI/I,Z[BI YTCHUA: O3BHAKOMHUTECIIBHOEC, NU3YyYaIOIICEC,
ITIOHMCKOBOC, BBI60p BuJa 4YTCHUA B COOTBETCTBUU C
OCJIBIO UTCHHA. Hctounukn I/IH(l)OpMaLII/II/II
CIIpaBOYHHKH, CIIOBApPH.

6 kiaacc (e menee 178 yacoB)

Ha3Baumue
pasaesia (TeMbl)

Kypca (4uciao
4acoB)

OcHoOBHOe coaepkaHue

OcHoBHbBIE BUJBI JA€ATEJIHLHOCTH
o0yyarmmxcs

0P

HarypanbHble
YHCIa

(30 1)

Apudmernueckue 1eHCTBHS C
MHOTO3HAYHBIMU
HATYypaJIbHBIMU YHCIIAMH.
YucnoBbie BhIpaXeHMUs,
MOPSOK ICUCTBUM,
HCIIOJIb30BaHNE CKOOOK.
OkpyriieHHe HaTypaJIbHBIX
qucen.

Jlenvtenu u KpaTHBIE YKUCIIA;
HaHOOJBIINN 00U JETUTEIb
¥ HaMEHbIIIee 0011Iee KpaTHOE.
Pa3noxenue yncia Ha MpocTsIe
MHOXHUTEIH. JlenmuMocTh

BeinoaHATL apupMeTHYecKHe 1eHCTBHUSA C
MHOI'03HAaYHBIMU HATYPaJIbHBIMU YHUCIIAMH,
HAXOAUTh 3HAYEHUS YNCIIOBBIX BBIPAKEHUN CO
CKOOKaMu 1 0e3 CKOOOK; BHIYMCISTH 3HAYEHUS
BBIPAXKEHHUI, COJICPKALIUX CTECIECHU. BBINOJIHATH
NPUKHIKY H OLEHKY 3HAaYCHHUH YHCIIOBBIX
BBIPAKCHU, IPUMEHATH NPUEMBI IPOBEPKHU
pesynbrata. Mcnob30BaTh NPU BbIYHCICHUAX
IIEPEMECTUTEIILHOE U COYETATEIIBHOE CBOMCTBA
CJIO’KE€HHUS U YMHOKEHHsI, paCIpPEICIUTEIIbHOE
CBOMCTBO YMHOKE€HHSI OTHOCUTEJIBHO CII0KEHHS,
CBOMCTBAa apU(PMETUYECKHX ICHCTBUH.
HccaenoBatb 4MCIOBBIE 3aKOHOMEPHOCTH,

https://resh.edu.ru/subject/12/5/

Karanor 6ecriatHoro mugpoBoro KOHTEHTa

Ha educont.ru (1C, nmpocsemenue,
¢boxcdop, HOBBIN AUCK)
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CYMMBI U ITIPOU3BCACHUA.
I[eneHHe C OCTAaTKOM.

Penrenune TeKCTOBEBIX 3a1a4

MMPOBOAUTD YHUCJIOBLIC SKCIICPUMCHTHI, BLIIBUTAThH
H 000CHOBBLIBATDL THIIOTE3bI.

@DopMyJIMPOBATH ONpeaeSIeHUsl JCTUTENS U
KpaTHOTO, HAauOOJIBIIIET0 OOIIETO NeTUTENS U
HAaWMEHBIIIETO OOIIETO KPaTHOTO, MPOCTOTO U
COCTaBHOT'O YHMCEJT; UCTIOIB30BATh 3TU MOHATHUS
P PELIEHUN 3a/1a4.

IIpuMeHSITH AJATOPUTMBbI BEIUUCIICHHS
HAHOOJIBIIEr0 OOIIEr0 AETUTENIS U HAUMEHBIIIETO
00111eT0 KPaTHOTO JIBYX YHCE, AJITOPUTM
Pa3NIoKEHUs YKMCIIa HA TPOCThIE MHOXKUTEIH.

HccnenoBartp ycnoBus 1enUMMOCTH Ha 4 1 6.
HccaenoBartp, 00cyxnaTn, popmyaupoBath U
000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBI,
MIPOU3BENICHHUS: ABYX YETHBIX YHCEN, IBYX
HEYETHBIX YKCIIE, YETHOTO U HEYETHOIO YUCEL.

HccnenoBarh cBoOiicTBA JEIUMOCTH CYMMBI U
MIPOU3BEICHUS YHCET.

IIpuBoauTHL IpUMeEPHI YKCEN C 33JaHHBIMU
CBOWCTBaMH, pacliO3HABaTh BePHbIe U HEBEPHbIE
YTBEPKACHUSI O CBOMCTBAX YHCET, ONPOBEPraTh
HEBEPHBIE YTBEPXKIECHUS C IOMOIIBIO KOHTP
IPUMEPOB.

KoncTrpyuposars MaTeMaTH4YeCcKHe
NpeJI0KEHHUsI C TI0 MOIIBIO CBA30K «H», «HIIN,
«ECHH..., TO...».

Pemiathb TEKCTOBBIE 33741, BKIIOYAIOIIHE
MOHATHUS JETUMOCTH, apu(PMETUUECKUM CIIOCOOO0M,
MCIIONIb30BaTh Mepedop BCEX BO3ZMOKHBIX
BapHaHTOB.

MopaeupoBaTh X0 peIIEHUs 3a/1a41 C IOMOIIBIO
PHUCYHKA, CXeMbI, TaOJIHIIBI.
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IIpuBoauTh, pa3déupaTh, OHEHNBATH PA3JINYHbIC
pEIEHNs, 3alliCU PELICHUH TEKCTOBBIX 3aad.
Kpurnuyecku oueHuBaTh I10Jy4CHHbBIN
pe3ynbTaT, HAXOAUTh OIIMOKH, OCYLIECTBIATD
CaMOKOHTPOJIb, IIPOBEPsAsl OTBET HA COOTBETCTBUE
YCIIOBUIO

Harasignas
reoMeTpus.
IIpsimbie Ha
miaockoctu (7 1)

IleprieHquKyJIApHBIE IPSIMBIE.
[TapannenpHble IpsMBIE.

PaccrosiHne Mexy 1Byms
TOYKaMH, OT TOUYKH J10 NPSIMOH,
JUTMHA ITyTHU Ha KBaJpaTHON
CETKE.

[Tpumeps! IpsIMBIX B
IIPOCTPAHCTBE

Pacno3HaBaTh Ha uepTexax, pUCyHKax clydyau
B3aMMHOT'0 PACIIONIOXKEHHS IBYX MPSIMBbIX.

HN300paxkarhb ¢ TOMOIIBIO YePTEKHBIX
HHCTPYMEHTOB Ha HEJIMHOBAaHHOM M KJI€TYATON
Oymare JBe MepeceKaronIfuecs npsiMbie, 1B
napasiesbHble IPSIMbIE, CTPOUTH MPSIMYIO,
NEPNEHAUKYSPHYIO JaHHOM.

IIpuBoaUTH NpUMeEPHI NAPAJUIETBHOCTH U
NEPIEHANKYIAPHOCTH NPSAMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYrOJIbHUKAX
NEePHEHAUKYIISPHBIE U MapaiIebHbIE CTOPOHBI.
HN300pakaTb MHOTOYTOJILHUKH C
napajuieIbHbIMH, EPIICHIUKYISIPHBIMU
CTOPOHAMHU.

HaxoauTte paccTossHue MeX1y IByMs TOYKaMU, OT
TOYKH J0 MPSIMOY, JNIMHY IIyTU HA KBaJAPaTHON
CEeTKE, B TOM YHCIIE€ UCTIOIb3Ys LIU(POBbIE

pecypchl

https://resh.edu.ru/subject/12/5/

Karasor 6ecriaTHOro mugpoBoro KOHTEHTa
Ha educont.ru (1C, mpocsemenue,
dhoxcdopa, HOBBIN JUCK)
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JApodu
(324)

OOGBIKHOBEHHAS IpOOBb,
OCHOBHOE CBOHCTBO Apo0H,
COKparieHue apooei.
CpaBHeHUE U YIOPSIOUYUBAHUE
TpoOeid.

Jecsatuunble 1pobu u
METpHUUECKasl CUCTEMA MEP.
ApudmeTrueckue JeHCTBUS C

CpaBHUBATb U YHOPAA0YUBATH JIpo0H,
BBIOMPATH CIOCO0 CPaBHEHHS IPOOECH.

IIpeacTaBiasiTh JecATUYHBIE IpOOH B BUE
OOBIKHOBEHHBIX JApOOEH U OOBIKHOBEHHBIE B BU/JIE
JECATUYHBIX, HCIO0JIb30BAaTh IKBUBAJICHTHBIEC
npeAcTaBJIeHHUs APOOHBIX YUCET MPU UX
CpaBHEHMH, IpU BbunciaeHUsX. Mcnoabp3oBaTh
JeCSITUUHbIE TpoOU Mpu Npeodpa30BaHUU BEIUUNH
B METPUYECKON CUCTEME MED.

https://resh.edu.ru/subject/12/5/

Karanor 6ecrmatHoro nu¢poBoro KOHTEHTa
Ha educont.ru (1C, mpocsernieHue,
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OOBIKHOBEHHBIMU U
JECATUIHBIMH JIPOOSMHU.

OrtHouenue. Jlenenue B

JaHHOM OTHOIICHUH. MacmTaG,

IIPOTIOPIIUSL.

[TonsTne npoueHra.
Beruucnenue nporeHra or
BEJINYMHBI U BEJINYUHBI 1O €€
IIPOLICHTY.

Pemienue TekcToBbIX 3a1ad,
coJiepKalux Jpoou u
IIPOLIEHTBHI.

[TpakTrueckas pabota
«OTHOIIIEHNE UTUHBI
OKPY>KHOCTH K €€ TuaMeTpy»

BbInosHATL apupMeTHYecKHe 1eHCTBHUSA C
OOBIKHOBEHHBIMH U JI€CATUYHBIMU JAPOOSMH.

BoryucasaTes 3HaYEHUS BBIPAKEHUN, CONEPKALINX
OOBIKHOBEHHBIE U JECATUYHbIE JPOOHU, BHIIOIHSTh
npeoOpa3oBaHus qpobeil, BLIOMPATh c1ocoo,
NPUMEHSATH CBOHCTBA apu(METHUECKIX
JIEUCTBUM [T pallUOHAJIU3ALMH BEIYUCICHUH.

CocTaBasiTh OTHOLLIEHUS U MPOMOPILINH,
HAXOAUTh OTHOILICHUE BEJINYUH, ICJIUTh BEIMUUHY
B TaHHOM oTHomennu. Haxoaurthb
IKCHEPUMEHTAIbHBIM MIYTEM OTHOILLIEHUS JTUHBI
OKPYKHOCTH K €€ THaMeTpy.

HNuTepnpernpoBath MaciTad Kak OTHOILIEHUE
BEJIMYMH, HAXOAUTH MacITad I1aHa, KapTsl U
BBIUUCIISITH PACCTOSHUS, UCIIOJIB3Ys MacIlTa0.

OOBSICHATD, UTO TAKOE MIPOLIEHT, YIIOTPEOIATh
000pOTHI PEUH CO CIOBOM «IPOLIEHT». BbIpaskaTh
MPOLEHTHI B APOOSIX U ApoOU B IPOLIEHTAX,
OTHOILICHHE ABYX BEJIMYUH B ITPOLIEHTAX.

BbIuncasiTh MPOLIEHT OT YKCIIA U YUCIIO 110 €ro
npoteHTy. OKpyrJasTh IpoOu U MPOLIECHTHI,
HAXOJUTh MPUOIMKEHUS YHCEIL.

Pemath 3a1aum Ha yacTH, IPOLEHTHI,
MIPOTIOPIINY, Ha HAX0XKICHHUE ApoOH (IIPOIEHTA) OT
BEJIMYMHBI U BETMYUHBI 110 €€ ApoOu (MPOIICHTY),
JIpoOu (TIpOLIeHTa), KOTOPBII COCTABIISIET OHA
BeJIMUMHA OT Jpyroi. [IpuBoauTh, pa3oupars,
OLIEHUBATH PA3JIMYHBIC PEIICHUS, 3aTHUCH
pelIeHn TeKCTOBBIX 3a/a4.

N3BaexaTh nHpopManuio u3 Tabaui u
JyarpaMM, HHTEPIIPETUPOBATH TAOIUYHBIC
JTaHHbIE, OTIPEAEIATh HauOobllee U HAUMEHbBIIIEEe
H3 MMPEACTABJICHHBIX JaHHBIX
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Harasignas
reoMeTpusi.
Cummetpus (6 4)

OceBas cuMMeTpus.
LlenTpanpHast cCMMMETpHSI.

ITocTpoeHne cMMMETPUYHBIX
¢buryp.

[Tpaktuueckas padora «OceBas
CUMMETPHUSD.

CumMMeTpHs B IPOCTPAHCTBE

Pacno3naBarth Ha yepTexax U U300pakKEHUSX,
H300pakKaTh OT PyKH, CTPOUTH C ITOMOILBIO
UHCTPYMEHTOB QUTypy (OTPE30K, JIOMaHYIO,
TPEYTroJbHUK, MPSIMOYTOJIbHUK, OKPYKHOCTB),
CHUMMETPUYHYIO JAHHOW OTHOCHUTEIIBHO MPSIMOM,
TOYKH.

HaxoauTh npuMepbl CHMMETPHH B OKPY’KAIOIIEM
mupe. MoaeanpoBathb 13 Oymaru 18e GUrypsl,
CHMMETPHUYHBIE OTHOCUTEIIBHO MPSIMOIA;
KOHCTPYHPOBAaTh T€OMETPHUYECKHUE
KOH(UTYypaIHH, UCTIONB3Ys CBOWCTBO CHMMETPHH,
B TOM YHCJIE C TOMOIIBIO IU(PPOBBIX PECYPCOB.

HccnenoBath CBOMCTBA H3YYEHHBIX (HUTYD,
CBS3aHHbBIE C CHMMETPHEH, UCTIONB3YS
HKCHEPUMEHT, HAOII0/IeHIE, MOJICTUPOBAHNUE.

O00CHOBBIBATH, ONIPOBEPraTh C IIOMOILBIO
KOHTP NPUMEPOB YTBCPKIACHUA O CUMMCETPHUN

¢buryp

https://resh.edu.ru/subject/12/5/

Karanor 6ecriiaTHOro udpoBoro KOHTEHTa
Ha educont.ru (1C, mpocsemenue,
doxchop/1, HOBBIH THUCK)

https://www.yvaklass.ru/

https://uchi.ru/

Bruipakenus ¢
oyxkBamu (6 4)

[Tpumenenue OyKB AJIs 3aMTUCH
MaTEeMaTUYECKUX BbIPAXKEHUN U
IIPEIIOKEHUN. byKBeHHbIE
BBIPa)KEHUS U YUCIIOBbIE
MIOJICTAHOBKH.

bykBeHHBIE paBEHCTBA,
HaXO0XJICHUE HEU3BECTHOTO
KOMITIOHEHTa. POpMyIIbI

Hcnoab3oBaTh OYKBBI 17151 0003HAUYCHUS YHCET,
IIPY 3aIIMCH MaTEMaTUYECKUX YTBEPKICHUM,
COCTaBJIATH OYKBEHHBIE BHIPAXKEHHS 110 YCIOBHIO
3a/1a4H.

HccaenoBaTh HECTOKHBIC YHCIOBBIE
3aKOHOMCPHOCTH, UCITIOJIL30BATh 6yKBBI JJI1 UX
3aIllMCH.

BbI4ucJasiTh YMCI0BOE 3HaUEHHE OYKBEHHOIO
BBIPA)KEHUS MPH 3a/1aHHBIX 3HAYCHUSAX OYKB.

3anuceiBaTh GOPMYJIBI: IEPUMETPA U IUIOLIAN
NpSMOYTOJIBHUKA, KBAIpaTa; JUIMHBI OKPY>KHOCTH,
IUIOINAJH KPYTa; BHINOJIHATH BEIYMCJIEHHS 110
1M popmynam. CocTaBasaTs Gpopmyibl,
BBIPAXKAIOLINE 3aBUCUMOCTH MEX/1y BETMUMHAMMU:
CKOPOCTb, BPEMsI, PACCTOSIHUE; [IEHA, KOJIMIECTBO,

https://resh.edu.ru/subject/12/5/

Karanor 6ecrmaTHoro mudpoBoro KOHTeHTa
Ha educont.ru (1C, npocsemenue,
doxchop/1, HOBBIH THUCK)
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CTOMMOCTb; MIPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM
pabOThI; BBHITIOIHATH BEIYMCICHUS 110 STHM
dbopmynam.

HaxoauTth HeN3BECTHLIN KOMIIOHEHT
apu(MeTHUIECKOTro ISUCTBUS

Harasanas
reomMeTpus.

Durypsl

Ha miockoctu (14

1)

YeTpIpEXYroJIbHUK, IIPUMEPHI
YETBIPEX YT OJIBHUKOB.
[IpsiMOyTroNbHUK, KBaApaT:
CBOMCTBA CTOPOH, YIJIOB,
IUaroHaicu.

N3mepenue yrios. Buibl
TPEYTrOJIbHUKOB.

[IepumeTp MHOTOYTOJIbHUKA.
[Tnomans ¢puryper. Dopmybl
nepuMeTpa u Iiolaaun
MPSIMOYTOJIbHUKA.
[pubnmxénnoe n3MepeHne
iomaau Guryp.

[TpakTueckas pabora
«[Inomans kpyra»

HN300paxkaTh Ha HEJTMHOBAHHOM M KJI€TYATON
OyMmare ¢ UCII0JIb30BAHUEM YEPTEKHBIX
UHCTPYMEHTOB YEThIPEXYIOJIBHUKH € 3aJJaHHBIMU
CBOMCTBAMM: C I1APaJUICIIbHBIMU,
HEePIEHANKYIAPHBIMU, PABHBIMU CTOPOHAMH,
NPSIMBIMH yTJIaMU | JIp., PABHOOEIPEHHBIH
tpeyroasHUK. [IpenaaraTes u 00cyKkaaTh
CIOCo0bI, AJITOPUTMBI IIOCTPOCHHUS.

HccaenoBarhb, UCIIOJIB3Ysl SKCIIEPUMEHT,
HaOJI0ieHNe, MOJIeIMPOBAaHUE, CBOMCTBA
NpsIMOYTOJIbHUKA, KBajipaTa, pa30uBaTh Ha
TpeyrojabHUKU. O0O0CHOBBIBATH, ONIPOBEPraTh C
IIOMOILIBIO KOHTP IPUMEPOB YTBEPKACHUS O
IpSMOYTOJIbHUKE, KBaJIpaTe, paclo3HABaTh
BEPHBIE U HEBEPHBIE YTBEPKICHHUS.

HN3mepsATH U CTPOUTH C IIOMOILBIO TPAHCIIOPTHUPA
YIJIbI, B TOM YHCII€ B MHOTOYTOJIbHUKE,
CPaBHUBATh YIJbl; PACIO3HABATDH OCTpbIE,
npsiMbIe, TYIIbIE, pa3BEPHYTHIC YIIIbI.
Pacno3naBarth, H300paxkaTh OCTPOYTOJIbHBIH,
MPSIMOYTOJIBHBIN, TYMOYTOJbHBIN,
PpaBHOOEIPEHHBIH, pABHOCTOPOHHUM
TPEYrOJIbHUKHU.

BbruncasiTe nepuMeTp MHOTOYTOJIbHHKA,
TUIOINAb MHOTOYTOJIFHUKA pa30MeHUEM Ha
MPSIMOYTOJILHUKH, HA paBHbBIE (PUTYPHI,
HCIIOJIb30BaTh METPUUYECKUE €TUHULIBI U3MEPEHUS
JUUHBI 1 omaan. Menoab3oBaTh
npuodINKEHHOEe H3MepPeHue JUIMH U IUIoIa el Ha

https://resh.edu.ru/subject/12/5/

Karasnor 6ecratHoro mu¢ppoBoro KOHTEHTa
Ha educont.ru (1C, mpocsemieHue,
dhoxcdop, HOBBIN JUCK)
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KJIeT4aToi Oymare, npubInKEHHOE U3MEPEHHE
JUIMHBI OKPY>KHOCTH, TUIOINAAHN Kpyra

MMonoxutenbubie | Llenbie uncna. Moaynp uucna, | IIpuBoaMTH NpUMeEPHI UCIIOIB30BAHUS B https://resh.edu.ru/subject/12/5/
/| reoMeTpuyecKas peaIbHOM JKU3HU MOJIOKUTEIBHBIX U
Karanor 6ecriatHoro mugpoBoro KOHTEHTa
OTpUIIATeIbHBIE | UHTEPIpETAIUs MOILYJIS. OTpULIATENbHBIX YUCET.
Ha educont.ru (1C, mpocsemenue,
yHciaa YucnoBbie TPOMEKYTKH. -
H3o0paxkaTs 1ienble Yncia, M0JI0KUTEIbHBIE U ¢boxcdopa, HOBBIN AUCK)
(40 49) [TonoxuTensHbIE U OTpHUIATEIbHBIC YUCIIA TOYKAMH Ha YUCIOBOM
. https://www.yaklass.ru/
OTpHULATENIbHBIE YUCIIA. IPSIMOM, MCIIOJIB30BATh YHCIIOBYIO MIPSMYIO JUIsS
CpaBHeHHE MOJOKUTENIBHBIX U | CPAaBHEHHUS YHCElL. https://uchi.ru/
OTpULIATENIBHBIX YUCET.
. IIpuMeHATH MpaBUIa CpaBHEHUS,
ApudmeTrueckue IeHCTBUS C
NOPAI0YMBATH IIEIIBIC YUCIIA; HAXOAUTH MOIYIIb
MOJIOXKUTCIbHBIMU U ynopsao TCIBIC HHC4, on Oy
YHCIIa.
OTpUIATENILHBIMH YHCIIAMHU.
®opMyIMpPOBATh NPABUJIA BHIYUCIICHUS C
Penrenyne TeKCTOBBIX 3a1a4 pmMy/up p
MOJIOKUTENBHBIMUA U OTPULIATEIIBHBIMU YU CIIAMU,
HAXOAMTh 3HAYEeHHUSs] YHCIIOBBIX BbIPAXKECHUH,
CoZiepKalluX JEMCTBUS C MOJIOKUTEIBHBIMU U
OTpULIATENIbHBIMU YUCJIAMHU.
IIpuMeHATH CBOMCTBA CIOKEHUS U YMHOKCHUS
JUTs IpeoOpa3oBaHus CyMM U MTPOU3BEACHUN
IIpencrasienue IIpsimoyronbHas cucrema OO0BSICHATH U HILTIOCTPHPOBATH NMOHSATHE https://resh.edu.ru/subject/12/5/
JAAHHBIX KOOpJMHAT Ha TUIOCKOCTH. IPSIMOYTOJIBHOM CHCTEMbI KOOPIUHAT Ha
) Karanor 6ecriatHoro nugpoBoro KOHTEHTa
Koopaunats! Touky Ha IUIOCKOCTH, UCII0JIB30BATh TEPMHUHOJIOTHIO;
(6 9) Ha educont.ru (1C, npocsemenue,

IUIOCKOCTH, a0cIiucca u
OopIuHAaTA.

CronbuaTble U KPYroBbIE
JarpaMMsl.

[TpakTueckas padbora
«ITocTpoenue guarpamm.
Pemenne TekCTOBBIX 337124, CO-
Jiep>KallluX JaHHbIE, IPEICTaB-
JICHHBIC B Ta6n1/1uax 1 Ha
Jrarpammax

CTPOMTH Ha KOOPAMHATHOM MJIOCKOCTH TOYKH U
GuryphI M0 3aJaHHBIM KOOpJIUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

YuraTh cTONOYATHIE U KPYTOBBIE 1HAarPAMMBbI;
HHTEPNPETHPOBATH JAHHbBIC; CTPOUTH
cronbuateie quarpammsel. Mcnosib3oBaTh
HH(OpMaNNI0, IPEICTABICHHYIO B Ta- OJHIIAX, HA
JuarpaMmmax Juisl peleHHs TEKCTOBBIX 3a]1a4 U
3a71a4 U3 pealibHOW KU3HU

doxchop/, HOBBIH THUCK)

https://www.yvaklass.ru/

https://uchi.ru/
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Harassnnas
reoMeTpus.

Durypbl

B IIPOCTPaHCTBE
(CRY

[IpssMoyronbHbIN
napajJiesienunen, Kyo, npusma,
NUpaMua, KOHYC, HWIHHID,
mrap u cepa. M3obpaxenue
IIPOCTPAHCTBEHHBIX QUTYD.
IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB, LIMJIMHAPA U
KOHYyCa.

[TpakTrueckas padota
«Co3gauue Moueeit
NPOCTPAHCTBEHHBIX (DUTYDPY.

[MonsiTre 00BEMA; e TUHHIIBI
u3MepeHus oo0péma. O0béM
NPSIMO- YTOJIBHOTO
napajuieNienumnena, Kkyoa,
dbopmyiel 00bEMa

PacnozHaBaTh Ha yepTexax, pUCyHKax,
ONMCHIBATH UpPaMULy, IPU3MY, HIUIUH/P, KOHYC,
niap, H300paxarb UX OT pyKH, MOAEJIMPOBATH U3
Oymaru, MjIacTUIMHA, IIPOBOJIOKU U JP.
IIpuBoauTHL NpUMepPbI 00BEKTOB OKPYKAIOILIETO
MUpa, UMEIOLNX (GOPMBbI HA3BaHHBIX TEll.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo, TpaHb, OCHOBAaHHUE, BBICOTA, PATUYC U
TUaMeTp, pa3BEPTKA.

N3yuarth, UCTIOIB3Yys SKCIIEPUMEHT, HA0JIIOIEHNE,
WU3MEpPEHUE, MOJIEIMPOBAaHUE, B TOM UHCIIE
KOMITBIOTEPHOE, 1 OMUCHIBATH CBOICTBA
HAa3BaHHBIX TEJ, BBISIBJSATH CXOACTBA U
Pa3IMYHUs: MEeXAY TUPAMUION U IPU3MOIL; MEKIY
LWIMHIPOM, KOHYCOM U IIapOM.

PacnozHaBaTh pa3sBEPTKH NapasuleICIUAIIEIA,
KyOa, IpU3Mbl, MUPaMU/Ibl, KOHYCA, LIMIMHIPA;
KOHCTPYHMPOBATh JaHHBIC TEJa U3 Pa3BEPTOK,
cosgasath ux mogenu. Co3xaBaTb MOAEIH
POCTPaHCTBEHHBIX (Huryp (13 Oymarm,
IIPOBOJIOKH, TIACTUIIMHA U JIp.)

N3mepsaTh HA MoJesIX: UTUHBI pEGEp
MHOTOTPaHHHUKOB, TUAMETP II1apa.

BoiBoauTh (hopmyay o0bEMa MPSIMOYTOIBHOTO
napajuIeJICIunea.

Boruncasts nmo popmysiam: o0bEM
OpSMOYTOJIBHOTO Mapajulesenumnena, Kyoa;
HCIIOJIH30BATh €UHUIIBI U3MEPEHUST 00bEMA;
BBIYHMCJIATH 00BbEMBI TEJI, COCTABICHHBIX U3
KyOOB, ITapajuIeJIeNUIeIOB; pelaTh 3a1a4H C
peabHbl- MU JAHHBIMU

https://resh.edu.ru/subject/12/5/

Karanor 6ecriatHoro mugpoBoro KOHTEHTa
Ha educont.ru (1C, npocsemenue,
¢boxcdop, HOBBIN AHUCK)
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IToBTOpEHHE ,
00001IEHME,
cucTeMaTH3auus

(20 v)

[ToBTOpEHNME OCHOBHBIX
MOHATHUI

Y METOJIOB KypcOB 5 1 6
KJIaCCOB,

000011IeHrEe U cUCTEMATHU3ALAA
3HAHUI

BouruncJisTh 3Ha4YCHHS BBIPAXKEHUN, COAEPKAITUX
HaTypajbHbIE, IIEJbIC, MOJ0KUTEIbHbBIE U
OTpUIATEIIbHBIC YHUCIIa, OOLIKHOBCHHBIC
JeCATUYHBIC IPOOH, BBITIOJHATH MPE0Opa3oBaHUs
YUCEN U BBIPAXKCHUM.

Bbi0nparh criocod cpaBHEHMs 4MHCel,
BBIYMCJICHUM, IPUMEHSATH CBOMCTBA
apuPMETHUECKUX JACUCTBUN IS PAllHOHATH3AIIH
BBIYMCIICHUM.

Pemats 3a1aum U3 peaibHON )KU3HU, IPUMEHSATH
MaTeMaTH4YecKHe 3HAHUA JUUIs pELICHMs 3a]1a4 U3
JIpYrux MpeaMeToB.

Pemats 3a1aun pa3HbIMH ciocodamu,
CPAaBHUBATh, BBIOUPATH CNIOCOOBI PELICHUS
3aJ1a4uu.

OcymecTBasiTh CAMOKOHTPOJIb BBITOJIHSIEMBIX
JIEWCTBUI U CAaMOIIPOBEPKY pe3ysbTaTa
BBIYUCIIEHUN

OcHOBBI
MaTeMaTHYeCKOM
rpaMOTHOCTH
(84.)

3amaun co CHHYKaMH.

Y3I1b1 HA BEPEBKE.

3agayu Ha MepeIuBaHuE.
3amauyy Ha B3BEIIMBaHUE.
OmaTa 6€3 caaum U pa3MeHa
MOHET.

PucoBanue ¢uryp Ha
KJIeT4aToi Oymare.
Pa3pesanne puryp Ha paBHbBIE
YacTH.

Hrpel ¢ meHTaMUHO.

Pa6ora ¢ TexcToM: mouck uHGoOpMauu u
MMOHUMaHUE MPOUYUTAHHOTO. Bhrusienenue u3
TeKcTa HHGOpPMAITUH, KOHKPETHBIX CBEJICHUH,
(baKTOB, 3a1aHHBIX B ABHOM BUJC. OCHOBHbIe
COOBITHS, COIEpXKAIIHECS B TEKCTE, UX
IIOCJICA0BATCIIbHOCTD. PaSBI/ITI/IC MBICJIN B TCKCTC.
Crioco0wI cBsi3u TIpeiokeHui B Tekcre. CpeacTra
CBiA3HU HpeILHO)KeHI/Iﬁ B TCKCTC. CMBICJIOBI:IG qacTu
TEeKCTa, MUKpOTEeMa, ad3all, MIaH TEKCTa.
YnopsinounBanue nHGOPMAIUHU TI0 33JaHHOMY
ocHoBaHM10. CyIIECTBEHHBIE IPU3HAKH 00HEKTOB,
OIIMCaHHbIX B TCKCTEC, UX CpaBHeHI/Ie. Pa3HBI€
CrocoObI MpeICTaBICHUS HHPOPMAIIUH: CIOBECHO,
B BUC pI/ICYHKa, CHMBOIJIA, Ta6J'II/IIII)I, CXCMBI.
Buel yTeHHs: 03HaKOMUTENBHOE, U3yYaloliee,
IIOMCKOBOC, BI)I60p BHU1Aa YTCHUA B COOTBECTCTBUU C

https://resh.edu.ru/subject/12/5/

https://fincult.info/teaching/metodicheskie
-materialy/

Karasor 6ecruratHOro udpoBoro KOHTEHTA
Ha educont.ru (1C, mpocserienue,
doxchopa, HOBBIH AUCK)

https://www.yaklass.ru/

https://uchi.ru/
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1elnbto yreHus. IcTouHnKH nHpopManuu:
CIIPaBOYHMKHU, CIIOBAPHU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA»

7 KJacc

Ha3Banue
pasaesia (TeMbl)

Kypca (4uci10
4acoB)

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI AeAITeJIbHOCTH 00Yy4YAHLIUXCS

0P

Yucaaun
BbIYHCJICHHUS.

PannonaanHbIe
qyucJaa

(25 v)

IloHsiTHE PALIMOHAIEHOTO
yucia. ApupmeTnyeckue
JIEWCTBHS C palliOHAIbHBIMU
yrciaaMu. CpaBHEHME,
YHOPSI0UMBaHUE
palMOHAJIBHBIX YHCEIL

Crenenb ¢ HaTypaJbHBIM
MIOKA3aTeJIeM.

Perenne ocHOBHBIX 3aj1a4 Ha
JpoOH, TIPOLICHTHI U3 PeaTbHOU
MPAKTUKH.

[Ipu3Haku nenuMocCTH,
Pa3JIOKEHUST HA MHOKUTEIIH
HaTypaJbHbIX YHUCEIL.

PeabHBIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIMOHAIBHOCTH

CucreMaTu3upoBaTh U 000ralaATh 3HAHUA 00
OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.

CpaBHMBATH U YIOPSI0YUBATH APO0H,
peoOpa3oBhIBast IPH HEOOXOIUMOCTH
JECATUYHBIC JPOOU B OOBIKHOBCHHBIC,
OOBIKHOBEHHBIC B JICCATHYHBIC, B YACTHOCTH B
OECKOHEUHYIO JECATUYHYIO APOOE.

I[IpumeHsATH pa3HoOOpa3HbIe CIOCOOBI U
NpuéMBbI BHIYUCJICHUSI 3HAYeHUH IPOOHBIX
BbIPasKeHM, CoIepKaluX OOBIKHOBEHHBIE U
JECSITUUHBIE IPOOU: 3aMEHSATH NIPU
HEOOXOAUMOCTH JIECATUYHYIO IPOOh
OOBIKHOBEHHO! M OOBIKHOBEHHYIO J1€CSITUHYHOM,
IPUBOIUTH BhIpakeHUE K hopMe, Harboee
y10OHOM AJIst BBIYMCIICHUH, TPE00pa30BhIBATh
JpoOHBIE BEIpa)KEHUSI HA YMHOKEHHE U JIeTIeHNe
JECATUYHBIX APOOeH K NEHCTBUAM C IIEIIBIMU
YHCJIAMH.

IIpuBoaUTH YKCI0BbIE U OyKBEHHbIE PUMEPbI
CTEIEHHU C HATypaJIbHBIM IMOKa3aTesieM, OObICHSIS
3HAUEHUS] OCHOBAHUS CTETICHU U TIOKa3aTens
CTCIICHH, HAaXOAUTh 3HAUCHUS CTeIeHe Buaa a” (a

https://resh.edu.ru/subject/12/5/

Katanor 6ecruiaTHOro nugpoBoro KOHTEHTa

Ha educont.ru (1C, nmpocBemienue,
(boxcdopa, HOBBII AHCK)

https://www.yaklass.ru/
https://uchi.ru/
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— m1000€ paloHaNnbHOE YNCII0, 1 — HaTypaJlbHOE
YHUCIIO).

IoHumaTth cMbICi 3anKcu OOJIBIIUX YUCET C
MIOMOIIBIO AECATUYHBIX APOOEH U cTeneHel yncia
10, IPpUMEHATH UX B PCAIBHBIX CUTYyaLUsX.
IIpuMeHATH NPU3HAKY ETUMOCTH, Pa3I0KEHUS
Ha MHOXXKUTEJIM HATYPAJIbHBIX YUCEIL.

Pemarhb 3a1auM Ha YacTH, IPOLEHTHI, MPOIOPIIHH,
Ha HaxoXJleHue 1po0u (IpOILEeHTa) OT BEIUUUHBI U
BEJIMYMHBI 110 €€ ApoOu (MPOIIEHTY), TpodH
(mporeHTa), KOTOPHIN COCTaBISAET OHA BETUYMHA
oT apyroii. [lpuBoauThH, pa3dupaThb, OLEHNBATH
pa3IuYHbIE PEICHMS], 3alIUCH PEILIEHUIN TEKCTOBBIX
3azad.

Pacno3naBatb M 00bSCHATD, OIIUPASICh HA
olpezeNIeHus, IPSAMO IPOIOPLHUOHATIbHbBIE U
00paTHO MPONOPIMOHATILHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; PUBOAUTH IPUMeEPBI dTUX
3aBUCHUMOCTEH U3 peajbHOro MUpa, U3 JPyrux
y4EOHBIX TPEAMETOB.

Pemiath npakTHKO-OpUEHTUPOBAHHBIC 33/1a4H HA
JpoOH, TIPOLICHTHI, MPSMYIO U 0OPaTHYIO
OpOoNnoOpHUOHATIBHOCTH, IIPONOPLHUA

Aaredpanueckue
BBIPAKEeHUS

(27 v)

BykBeHHBIE BBIpaXKECHUS.
Ilepemennsie. [JonycTumMslie
3HAYEHMSI IEPEMEHHBIX.
DopMyIIBL.

[TpeoGpa3oBanue OyKBEHHBIX
BBIPAKEHUM, pACKPBITHE
CKOOOK M MpHBEJICHHUE
IMOAOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C
HATYpaJIbHBIM [TOKA3aTEIICM.

OBnagers anredpanyeckoil TEPMUHOIOTHEN U
CHMBOJIMKOM, IPUMEHATH €€ B IIPOLIECCE OCBOCHHUS
yueOHOro MaTepuana.

Haxoauth 3HaueHNs OYKBEHHBIX BbIpaKEHUHN TpU
3aJJaHHbIX 3HAYEHUSAX OYKB; BBIIOIHATh
BBIYHCIICHUS 110 (hOpMYyTIaM.

BeinosHATHL TpeoOpa30BaHus LENOI0 BEIPAKEHUS
B MHOT'OYJICH ITPUBEICHUEM MOJJOOHBIX CIaraeMblX,
packpbITHEM CKOOOK. BBINOIHATH YMHOKEHNE
OJTHOWJIEHA Ha MHOT'OWIEH ¥ MHOTOWJIE€HA Ha

https://resh.edu.ru/subject/12/5/

Karanor 6ecriatHoro mugppoBoro KOHTEHTa
Ha educont.ru (1C, mpocsenieHue,
(dhoxcdop, HOBBIN TUCK)

https://www.yaklass.ru/
https://uchi.ru/
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Muorounensl. CoxeHue,
BBIYUTAHHUE, YMHOKCHHUE
MHOTOWIEHOB. @OpMYJIbI
COKpAIIEHHOTO YMHOXEHUS.
PaznoxeHrne MHOTOWICHOB Ha
MHOKHTEIIH

MHOTOWICH, MPUMEHATh GOpMYJIbI KBaipaTa
CYMMBI M KBaJIpaTa pa3HOCTH.

OcymecTBJAATH Pa30KeHHE MHOTOWICHOB Ha
MHOKHUTEJH MTyTEM BBIHECEHUS 32 CKOOKH O0IIEro
MHOXHUTEJSI, MPUMEHEHHS ()OPMYITBI Pa3HOCTH
KBaJpaToB, (HOPMYII COKPALIEHHOTO YMHOKEHHSI.

HpI/IMeHﬂTL npeoGpazoBaHI/Ie MHOTI'O4JICHOB IJIsA
PEIICHUA pa3JIMYHBIX 3aJa4 U3 MaTCMAaTUKU,
CMCIKHBIX TPECAMETOB, U3 peaHBHOﬁ IMPAaKTHUKHU.

3HaKOMHUTBCSH C HCTOpI/IEﬁ Pa3BUTHA MAaTCMATHUKH

YpaBHeHus

U HEpaBEeHCTBA
(20 v)

YpaBHeHue, paBuia
npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUIIBHOCTb YPABHEHUM.

JIuneliHOEe ypaBHEHHE C OTHOU
IIEPEMEHHOM, peleHne
JIMHEUHBIX YPaBHEHUM.
Pemnrenue 3agad ¢ moMoOIIbIO
YPaBHEHHUH.

JInHetHoe ypaBHEHUE C IBYMsI
NIEPEMEHHBIMU U €ro rpaduxk.
CucreMa AByX JMHEHHBIX
YpPaBHEHUH C ABYMS
nepeMeHHbIMU. Pemenue
CHCTEM YpaBHEHUH CIOCOOOM
MOJICTAHOBKHU M CIIOCOOOM
CIIOXKCHUS

Pemarts JIMHEWHOE ypaBHEHHUE C OJJHON
IIEPEMEHHOM, IPUMEHSAS MPaBUJIa [IEPEX0Aa OT
HCXOJHOI'0 YPaBHEHUS K PABHOCUIIBHOMY EMY
6onee npocroro Buaa. [lpoBepsTk, sABIsETCS U
KOHKPETHOE YHUCJIO KOPHEM ypaBHEHUS.

IopOupaTh npuMepsbl nap YKCEl, IBISIOMINXCS
pelIeHreM JIMHEHHOTO YpaBHEHHUSI C IBYMSI
nepeMeHHbIMU. CTPOMTB B KOOPAUHATHON
IJIOCKOCTH rpaduK JMHEHHOTO YpaBHEHHUS C IBYMsI
NepEeMEHHBIMU; MOJIb3YSICh I'pauKOM, IPUBOIUTH
NpHUMepbl PECIICHUS yPaBHEHUS.

HaxonuTh pelieHue cUCTEMBI IBYX JTUHENWHBIX
YPaBHEHUH C IBYMsI [IEPEMEHHBIMH.

CocTaBJAITh U pelIaTh YPaBHEHUE WIH CUCTEMY
YpPaBHEHUH 1O YCIIOBUIO 3aJa4H,
UHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM
3a/1a4 MOJIY4ECHHBIN PE3YIbTAT

Koopaunartsl u
rpaguxu.
DOyHkuuu (24 4)

Koopaunara Touku Ha
npsiMont. Yucnossle
npoMexxyTku. Paccrosinue
MEXIy ABYMS TOUKaMU
KOOPJIMHATHOM MPAMOM.
IIpsimoyronbHas cucrema

HN3o00paxkaTh Ha KOOPAUHATHON MPSMON TOUKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAUHATAM, JIYUH,
OTPE3KH, MHTEPBAJIbI; 3aIICHIBATh UX HA
anreOpandeckom sizpike. OTMedaThb B
KOOPAUHATHOM MJIOCKOCTH TOYKHU MO 331aHHBIM
KOOPJMHATAM; CTPOUTH TPadUKH HECIOKHBIX

https://resh.edu.ru/subject/12/5/

Karasnor 6ecriatHoro mugpoBoro KOHTEHTa

Ha educont.ru (1C, mpocBemieHue,
(hokcdop, HOBBIN TUCK)
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KOOPJAMHAT Ha TUIOCKOCTH.
[Tpumeps! rpadukos,
3aJlaHHBIX (POPMYITAMHU.
Yrenune rpauKoB peanbHbIX
3aBUCUMOCTEH.

[Monsitre pynxuuu. I'padux

¢dbyakuu. CBOMCTBA (YHKITHA.

Jluneiinast QyHKIHSA.
[TocTpoenue rpaduka
nuHerHoU ¢pynkuuu. ['paduk

byHKIIUN
y=IxI

3aBHCUMOCTEH, 3aJaHHBIX (POPMYIIaMH, B TOM
Yyclie ¢ TOMOIIBIO IU(PPOBBIX J1A0OPATOPHIl.

IIpuMeHSITh, H3y4YaTh MPEeUMYIIIECTBA,
HHTEePNPeTHPOBATH rpadudeckuii crocod
MPECTaBICHUS U aHaJIN3a pa3HOOOpa3HOU
*)u3HeHHOU nH(popmanuu. OcBauBaTH MOHITHE
dbyHKIMH, OBIaZeBaTh (DYHKIIMOHATIBHON
TEPMUHOJIOTHEN.

PacnosnaBath JqMHENHHYI0 QyHKUUIO y = kX + b,
ONUCHIBATh €€ CBOMCTBA B 3aBUCHMOCTH OT
3HaYeHU’ K03 PunueHToB k u b.

Crpouth rpadukm JTHHEHHON QYHKIUH,
dbyHKIMM

y=IxL

Hcnonb3oBats nugposbie pecypesl i
HOCTPOCHHUS

rpadukoB pyHKUIMN U U3y4YEHUS] UX CBOICTB.
[IpuBOAUTE PUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B
peanpHBIX Mpoleccax U SBICHUSX

https://www.yaklass.ru/
https://uchi.ru/

IloBTOpEHUE U
0000menue (6 1)

[ToBTOpEHHE OCHOBHBIX
MOHATHI U METOJ0B Kypca 7
Kjacca, 00001IeH e 3HaHUH

BpiOupaTh, NpUMEHATH OIEHUBATH CIIOCOOBI
CpaBHEHHMSI YUCEJI, BEIUMUCIICHHIA, TPeoOpa3oBaHuit
BBIPAXEHUM, PEILICHUS] YPaBHEHU.

OcyuecTBIsITh CAMOKOHTPOJIb BBIIOJIHIEMBIX
JIEVCTBUI U CAMOIIPOBEPKY pe3yJibTaTa
BBIYHCIICHHH, TPe0Opa3oBaHUi, MOCTPOCHHIA.
Pematp 3a1aun u3 peaabHOM KU3HU, IPUMEHATH
MaTeMaTH4ecCKHe 3HAHUA [JIs PEIICHM 3aa4 U3
JIPYTUX MPEeIMETOB.

Pemiath TeKkcTOBBIE 32124, CPABHUBAThD,
BbIOUPATH CIIOCOOBI PEIICHUS 3a1a4K

https://resh.edu.ru/subject/12/5/

Karanor 6ecriatHoro mupoBoro KOHTEHTA

Ha educont.ru (1C, mpocBemieHue,
(dhoxcdop, HOBBIN TUCK)

https://www.yaklass.ru/

https://uchi.ru/
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8 kimacc A

Ha3Banue
pasaesia (TeMbl)

Kypca (4uciao
4acoB)

OcHoOBHOe coaep:kaHue

OcHOBHBIE BU/IbI JAeATEJIbHOCTH 00yYAKOUIUXCH

0P

Yucnau
BBIYHCJICHUS.
KBaaparubie
KOPHH

(15 )

KBangpaTHblii KOpEHB U3 YUCHA.

[onsiTue 06 MppalMOHATEHOM
qucie. JlecaTuanbie
npUOIVKEHUS
HUPPAIMOHAIBHBIX YHCETT.
JlelicTBUTENIbHEIC YHCIA.
CpaBHEHME AEHCTBUTEIBHBIX
yrcesn. ApupMeTHueckuit
KBaJIpaTHbIN KOPEHb.

VYpaBHeHHe BUA X° = d.
CoiicTBa apruMeTHUECKUX
KBaJPATHBIX KOPHEM.
[IpeoOpa3oBaHue YUCIOBBIX
BBIPaXECHUI, CO- IepKALIUX
KBaJpPaTHbIE KOPHU

®opMyJIMPOBATH ONpeAeIeHre KBaIPaTHOTO
KOPHS U3 YucIa, apupMeTUIeCKOro KBaJpaTHOIO
KOPHSL.

IIpuMeHATH Onepalyio U3BJICYEHHS KBAJPAaTHOTO
KOPHS U3 YUCIIa, HCMOJIb3Ysl TIPU HEOOXOIUMOCTH
KAJIbKYJATOP.

OIIeHI/IBaTB KBaJApaTHbIC KOPHU LECJIBIMU YHUCJIaMU
N JCCATUYHBIMHA ,Z[pO6HMI/I.

CpaBHUBATH H YNIOPS10YMBATH PAaLlMOHAJIbHBIE U
MppALMOHATIBHBIC YHCIIA, 3aIMCAHHBIE C TTOMOIIBIO
KBaJIpaTHBIX KOPHEH.

HMceneoBaTh ypaBHEHHE X* = d, HAXOJUTh TOUHBIE
U IpuOIKEHHBIE KOpHU Tipu a > 0.

HcciienoBarh ¢BOMCTBA KBAaIpaTHBIX KOPHEN,
IIPOBO/ISI YUCIIOBBIE HKCIIEPUMEHTHI C
UCTIOJIb30BaHUEM KaJIbKYIATOpa (KOMIIBIOTEPA).

Jloka3pIiBaTh CBOMCTBA apU(METHUSCKUX
KBaJIPATHBIX KOPHEH; MPUMEHSTh UX JIJIS
npeoOpa3oBaHus BbIpakeHH. BoINMOJHATH
npeodpazoBaHMsl BEIPAKCHUI, COAEPIKAIINX
KBaJIpaTHbIE KOPHU. BrIpakaTh epeMeHHbIE U3
reoOMETPUUECKUX U Puznueckux Gopmy.

BorunciasiTe 3HaYeHHUS BBIPAKCHUH, COICPKAIINX
KBaJ[paTHbIC KOPHH, UCTIONB3YS TIPU
HEOOXOAMMOCTH KaJIbKYJIATOP.

https://resh.edu.ru/subject/12/5/

Karanor 6ecratHoro mugpoBoro KOHTEHTa
Ha educont.ru (1C, mpocsenieHue,
(boxcdop, HOBBIN AMCK)

https://www.yaklass.ru/

https://uchi.ru/
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Hcnoab3oBaTh B XO0J€ pCUICHUA 3aaa4
OJIEMCHTApPHBIC ITPEACTABJICHNA, CBA3aHHBIC C
HpI/I6JII/I)KéHHLIMI/I 3HA4YCHUAMU BCINYHMH.

3HAKOMHUTLCH € HCTOpHeﬁ Pa3BUTHA MAaTCMAaTUKH

Yucaau CreneHs ¢ 1eNbIM @opmyJHpoBaTh onpeaeeHue creneHu ¢ nenbiM | https://resh.edu.ru/subject/12/5/
BbIYHCJICHUS. MOKa3aTeseM. MOKa3aTeseM.
Cremenn ¢ Karanor 6ecratHoro mugpoBoro KOHTEHTa
HeBIM CrangapTHas 3aMKch YKcCia. IIpeacTaBiasiTh 3aMUCh OOJIBIIUX M MaJBIX uncesl | Ha educont.ru (ICV, MPOCBEILICHHUE,
N —— PasMepht 0GHeKTOB B CTaHAapTHOM Buje. CpaBHMBATh yncia U (boxcdop, HOBBIN AHUCK)
BEJIMUMHBI, 3aIIUCaHHBIE C UCIIOJIb30BAHUEM
7 ) :ﬁgzzﬁg;ul{e;i h::(l?fnﬁ); ) cremen 10. https://www.yaklass.ru/
KOCMUYECKUX 00BEKTOB), Hcnonb30BaTh 3aMUCh YHCE B CTAHIAPTHOM https://uchi.ru/
JUIUTEIBHOCTh IIPOLIECCOB B BUJIE JIJIS1 BBIPAXKEHUS pa3MepPOB 0OBEKTOB,
OKPYKaroIIeM MHUpE. JUTUTETTLHOCTHU TPOIIECCOB B OKPYXKAIOIIIEM MHUPE.
CBoiicTBa CTETIEHH C IEIBIM DopMyJINPOBATH, 3aIMCHIBATH B
IIOKa3aTeseM CHUMBOJIMYECKOH (popMe 1 HILJIIOCTPUPOBATH
NpuMepaMM CBOMCTBA CTENIEHU C LIETIBIM
MOKa3aTeseM.
IIpuMeHATH CBOICTBA CTEICHU JJISI
peoOpa3oBaHUs BBIPAKEHH, COIEPIKAIIIX
CTCTICHH C IIEJIBIM TI0Ka3aTesieM. BBITOTHSATH
JAeHCTBUS C YHCIIAMU, 3alICAHHBIMH B
CTaH/JapTHOM BHUJE (YMHOXCHHE, JCIICHNUE,
BO3BCCHHUE B CTCIICHB)
Aareopanyeckn | KBagpaTHblif TpéXuiieH. Pacno3HaBaTh KBaJpaTHBIN TPEXUICH, https://resh.edu.ru/subject/12/5/

€ BbIPaKeHHs.

KBaapatublii
TPEXYIeH

(CAY

Paznoxenune kBapaTHOro
TpEXUIICHA HA MHOXHUTEIIN

YCTaHaBJIMBATb BO3BMOYKHOCTD €TI0 Pa3JIOKCHUSA Ha
MHOXUTCIIN.

PackiaaabiBaTh HA MHOKHUTEJIH KBaIlpaTHI)IfI
TpéX‘lJ'IeH C HCOTpULATCIIbHBIM JTUCKPUMHWHAHTOM

Karanor 6ecrnmaTHoro nugpoBoro KOHTeHTa
Ha educont.ru (1C, mpocsernieHue,
¢doxcop/1, HOBBIH THUCK)

https://www.yaklass.ru/

https://uchi.ru/
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AJireOpanyecku
€ BbIpa:KeHMsI.

Anrebpanueckas ApoOb.
JlonmycTumble 3HaYCHUS
NEPEMECHHBIX, BXOAAIIHNX B

3anuceIBaTh anreOpandyecKkue BbIPaKeHUsI.
Haxoauthb 0651acTb OnpeieieHns paliOHaIbLHOTO
BBIPaXCHUSI.

https://resh.edu.ru/subject/12/5/

Karanor 6ecriatHoro mugpoBoro KOHTEHTa

Aur HYEeCK Ha educont.ru (1C, mpocBenieHue
A eﬁﬁpa ccka anredpanyecKue BhIPAKEHUS. B (boxcd ( - P m ’
| b . BINOJIHATH YUCIIOBBIE [10/ICTAHOBKU U oKc(op1, HOBBIN AUCK
Apo OcHOBHOE CBOMCTBO A PA, AUCK)
6 . 6 BBIYUCJATH 3HAaYCHHUE JPOOH, B TOM YHUCIIE C
(15 4) ajareopandcckon I1poou. https://www.yaklass.ru/
o MOMOMUIbIO KaJIbKYJIATOPA.
CokparieHue a1po0ei.
DopMyJIHPOBATH OCHOBHOE CBOWCTBO https:/fuchi.ru/
CnokeHue, BEIYUTAHUEC, .
anreOpandeckoi 1poou ¥ MPUMEHSITh €TO JIIS
YMHOXEHHUE U JICTICHHUE 5 Sei
. npeoOpa3oBaHus JpoOeil.
anredpanveckux IpoOeid. peobp Ap
lIpeoOpasoBaHue BEIPAXKCHUH, | BpIMOJHSATH A CTBHS C aNreGpanuecKuMu
COZIepIKAIIMX ANreOpPandecKue | npoGsmu. IIpUMeHATh Mpeobpa3oBaHus
npobu BBIPAKEHUM JIJIs PELLICHMS 3a/1a4.
BbIpakaTh nepemMeHHbIe U3 GpopMyI
(pusnyeckux, reOMETPUUYECKUX, OITUCHIBAIOLIIUX
OBITOBBIC CUTYAIIH )
YpaBHenust KBanpaTtHoe ypaBHEeHHE. Pacno3HaBaTthb KBajJipaTHbIC YpaBHEHUS. https://resh.edu.ru/subject/12/5/

U HEPaBEeHCTBA.
KBanparHsbie
YPaBHEHUA

(15 )

Henonxoe kBagpaTHOe
ypaBHeHHE. PopMysia KOpHEM
KBaJIPAaTHOTO ypaBHEHUSI.
Teopema Buera.

Pewenne ypaBHeHui,
CBOJISILIIUXCS K KBaJIPATHBIM.
[Ipocreiimue apodHO-
palMOHATIbHbIE YPaBHEHHUS.

Perrenye TeKCTOBBIX 3a71a4 C
MO- MOIIBIO KBAJAPATHBIX
ypaBHEHUI

3anuceiBaTh pOpMYyJIy KOpHEN KBaJIpaTHOTO
YPaBHEHUS; peliaTh KBaJApPaTHbIC yPABHEHHUA —
IIOJIHBIE Y HEIOJIHBIE.

IIpoBoauTh NpocTeHIIME UCCICI0BAHUSA
KBaJIpaTHBIX YPABHEHU.

Pemiats ypaBHeHMs, CBOASIIMECS K KBaJAPATHBIM,
C MOMOMIBIO Pe0Opa30BaHM U 3aMEHOI
IIEPEMEHHOM.

HabaroaaTh 1 aHAIM3HPOBATH CBSI3b MEXY
KOPHSAMH U KO3(PPHUIHEHTAMU KBaJPaTHOTO
YpaBHEHHUSL.

dopmyaHMpoBaTh TeopeMy Buera, a Takxke
00paTHYIO TEOpEMY, IPUMEHSATh 3TH TEOPEMBI IS
pelieHus 3a1ay.

Karanor 6ecriatHoro mugpoBoro KOHTEHTa
Ha educont.ru (1C, nmpocsemeHue,
¢boxcdopa, HOBBIN AMCK)

https://www.yaklass.ru/
https://uchi.ru/
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PemaTh TekcTOBBIC 32/1a4H aJIreOpanvyeckum
CIOoCOOOM: IEPEXOIUTH OT CIOBECHOM
(OpMyYIHPOBKH yCIIOBHUS 33J]auu K anre0pandeckoi
MOJIETIU IMyTEM COCTaBJICHHS YPABHEHUS; pelllaTh
COCTaBJIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATD
pe3ymbTar.

3HAKOMHUTBCSI ¢ HCTOPHUE Pa3BUTHS anreOpbl

YpaBHeHus

H HEPaABCHCTBA.

JIuneitHOE ypaBHEHHE C ABYMS
HepEeMEHHBIMH, €T0 rpaduk,
IPUMEPHI pEIICHNs] YpaBHEHUI

Pacno3HaBaTh JIMHEHBIE YpaBHCHUSA C ABYMSL
NEPCMCHHBIMHU.

https://resh.edu.ru/subject/12/5/

Karasnor 6ecratHoro muppoBoro KOHTEHTa

Cucrembl B LEMBIX UHCIAX Ctpoutb rpadyku TMHEHHBIX YPaBHEHUH, B TOM Ha educont.ru (1C, mpocsenieHue,
ypPaBHeHUii ' qucie dhoxcdop, HOBBIN JUCK)
Pewmenne cucrem nByx
134 . " HCIOJIb3Y HH(PPOBEIE PeCypCHlI. https: .yaklass.r
(A3 w) JMHEWHBIX YpaBHEHUH C IBYMs ys undp pecyp ttps://www.yaklass.ru/
nepeMeHHbIMH. 1IpuMeps! Pazanuarh napasuieNibHbIE U TIEPECEKAOIIUECS https://uchi.ru/
PCUICHHA CUCTEM HEJIMHEHHBIX NpSAMBIE 110 UX YPaBHEHUSAM.
YpPaBHEHHUH C ABYMS
IepeMEHHBIM. Pemiathb cucteMbl IBYX JUHEHHBIX YpaBHEHHH ¢
JBYMsI TIEPEMEHHBIMHU TIOJICTAHOBKOW 1
rpa(bI/ILIGCKaH HHTCPpIIPETAlNA CJIOKCHUEM.
YpaBHEHUS C ABYMsI
[epEMEHHBIMH H CHCTEM Pemats npocTeiiiiye cucTeMbl, B KOTOPBIX OJHO
ypaBHEHHil ¢ ABYMS U3 YpPaBHEHUH HE SBIISCTCS JTUHCHHBIM.
TICpEMCHHBIMH. IpuBoaMTH rPaQUIECKyI0 HHTEPIPETALAIO
PellleHre TeKCTOBBIX 34134 C pelIeHNs YpaBHEHUS C IBYMSI IEPEMEHHBIMU U
110~ MOIIIBIO CHCTEM CUCTEM YpaBHECHUH C IBYMS MIEPEMEHHBIMHU.
YPaBHCHUH Pemiath TEKCTOBBIE 32Ja4H AITeOpandecKuM
crocobom
YpaBHenust UucnoBble HEPaBEHCTBA U UX DopMyJIMPOBATh CBOICTBA YHCIOBBIX https://resh.edu.ru/subject/12/5/

U HEPaBeHCTBA.
HepaBencrBa
(12 4)

CBOWCTBA.

HepaseHnctBo ¢ ogHOM
nepeMeHHou. JInnelHbie
HEpPABEHCTBA C OJTHOU
NEPEMEHHON U UX pelIeHHE.
CucTeMbl TUHEHHBIX

HEpPAaBEHCTB, WJTIOCTPUPOBAThH UX HA
KOOPAMHATHOU NPAMOM, JOKa3bIBATH
anreOpanvecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B X0/
pemieHns 3a1a4. Pemars 1MHEWHbIE HEPAaBEHCTBA C

Karanor 6ecriatHOro mugpoBoro KOHTEHTa
Ha educont.ru (1C, npocsemenue,
dhoxcdop, HOBBIN JUCK)

https://www.yaklass.ru/
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HEPABEHCTB C OJIHOMU
NEPEMEHHOMN U UX PELICHUE.

N3ob6paxenue perieHus
JMHEMHOIO0 HEPABEHCTBA U UX
CHCTEM Ha YUCJIOBOU MPSMOM

OJIHOH NepeMEeHHOM, N300paxkaTh pelICHUe
HEpPaBEHCTBA HA YMCJIOBOM MPSIMOM.

PemaTb cucTeMbl TMHEWHBIX HEPABEHCTB,
n300paxkaTh pEIICHUE CUCTEMbl HEPABEHCTB Ha
YUCJIOBOU MTPSIMOM

https://uchi.ru/

DYHKIUH. [onstue pynkuuu. OdmacTh Hcnonb3oBaTh PyHKIINOHAIBHYIO https://resh.edu.ru/subject/12/5/
OTIPEICNICHUSI 1 MHOKECTBO TEPMHHOJIOTHIO U CUMBOJIUKY.
OcHoOBHBIE . Karanor 6ecrnatHoro nuppoBoro KOHTeHTa
3HaueHui pyHkuuu. CriocoOsl .
. BbIyucasTh 3Ha4YeHUs QYHKIIHIA, 33 JaHHBIX Ha educont.ru (1C, npocseenue,
OHSATHS 3aaHus QyHKITHH. -
dbopmynamu dhoxcdop, HOBBIN JUCK)
(5 ) I'padux dpynkuuu. CoiicTBa
IIpY HEOOXOAUMOCTH UCIIONIBb30BaTh KaJbKYIATOp); | https: .yaklass.r
¢byHKIIMY, UX 0TOOpakeHHe Ha (p A 6 i & Y p); | https://www.yaklass.ru/
COCTABJIATH TA0JMIBI 3HAYEHUH QYHKIIUH. )
rpaduke https://uchi.ru/
CTponTh 110 TOYKAM rpaguku QyHKIUH.
OnucpIBaTh CBOiicTBA (QYHKITMU HA OCHOBE €€
rpaduuecKoro npeCTaBICHHUS.
Hcnonb3oBaTh yHKIIMOHAIBHYIO
TEPMHUHOJIOTHI0 U CUMBOJIHKY.
HccaenoBath npruMeps! rpadUKoB, OTPaKAIOIMINUX
peasibHbIe mporiecchl u spieHus. [IpuBoauTh
NpuMepbl IPOLECCOB U SBJIECHUN C 3aJaHHBIMU
CBOMCTBaMH.
Hcnonb3oBaTh KOMIBIOTEPHbIE NPOrPaAMMBbI
JUISL TIOCTPOEHMS IPaPUKOB PYHKLIHNA U U3Y4EHUs
UX CBOWCTB
DyHKIUH. UteHue u mocTpoeHue Haxoautp ¢ nomompbio rpaguka QyHKIuu https://resh.edu.ru/subject/12/5/
rpadukoB kuui. [Ipumepsl | 3HaUEHUE OAHOM U3 pacCMaTPUBAEMBIX BEJIMUUH I10
Yucaosbie pad dyn PHMEP P P Karasnor 6ecriatHoro mu¢ppoBoro KOHTEHTa
rpaduKoB 3HAYCHHUIO JIPYTOi.
Ha educont.ru (1C, mpocsernieHue,
HKIHH . . .
pynxu (GyHKIMH, OTpa)karonmx B HecltokHBIX Ciydasix BbIpa:KkaTh (popmyJioi ¢doxchop/1, HOBBIH THCK)
(9 4) peaibHbIE MPOIIECCHI. 3aBHCHUMOCTb MEX1y BETHIMHAMH.

@OyHKIMY, OTMCHIBAIOIIUE
OpsSIMYIO U OOpaTHYIO

OnuceIBaTh XapaKTCP U3MCHCHUA OI[HOI71
BCJIIMYHHBI B 3aBUCHUMOCTH OT U3MCHCHU I{perﬁ.

https://www.yaklass.ru/

https://uchi.ru/
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IPONOPLUOHAIIEHBIE
3aBHCHUMOCTH, UX IPaUKH.

I'unep6ona. I'paduk pyHKIMN
y =x%. OyHKMu y = x%, y = x°,

y=x, y=I
rpaduueckoe perieHue
YPaBHEHUH U CUCTEM
YpaBHEHUI

Pacno3HaBaTh BUBI U3y9aeMbIX (YHKINH.
IToxa3pIBaTH CXeMaTHYECKH 10JIOKCHHUE Ha
KOOPAMHATHOM IJIOCKOCTH IpaukoB pyHKUIMH
Buga: y=x%, y=x>,y=x,y=IxL

Hcnoab3oBath (QyHKUMOHAIBLHO-Tpadguyeckue
NPeICTaBJICHUA I PEIICHNS U UCCIIC0BaHUS
YPaBHEHUI U CUCTEM ypaBHEHUM.

IIpuMensaTr uUPpPoBLIE pecypebl 1Is
NOCTPOCHUS TpaUKOB PYHKIIHIA

IToBTOpEHHE H
00o0menue (6 1)

[ToBTOpEHME OCHOBHBIX
IIOHATUH U METOJ0B KYypCOB 7
U 8 KJ1accoB, 00001IeHE
3HAaHUU

Bb10npaTh, IPpUMEHATDH, OHEHUBATh CIOCO0bI
CpaBHEHUs YHUCell, BHIYUCIICHUH, Tpeodpa3oBaHuit
BBIPAXKEHUM, PEIICHUS] YPABHECHHUI.

OcymecTB/ISITh CAMOKOHTPOJIb BBINOTHIEMBIX
JENCTBUI U CAMOIIPOBEPKY pe3yJIbTaTa
BBIUMCJIEHU, IPe0Opa30BaHU, TOCTPOEHUII.

Pemats 3a1a4m U3 peaibHOM KU3HH,
NPUMEHATH MaTEMAaTUYECKUE 3HAHUS JUIS
peleHus 3a1a4d U3 Ipyrux npeaMeToB.

Pemathb TekcTOBBIE 32/1a4M, CPABHUBATD,
BbBIOUPATH CIIOCO0OBI PEILICHUS 3aa4l

9 kJjacc

HazBanue
pasaesia (TeMbl)

Kypca (4uciio
4acoB)

OcHOBHOe coepkaHue

OcHOBHBIE BU/bI 1eSITEJLHOCTH 00y4aloIMXCs

0P

Yuciaau
BbIYHCJICHHUA.

PanmonannsHBIC Uncna,
HMppalOHAJIbHBIE YUCIIA,
KOHEYHEIC U

Pa3BuBaTthb NpeacTaBJACHUsA O YUCIIax: OT
MHOXCCTBA HATYPAJIbHBIX YUCCJI 1O MHOKCCTBA
I[efICTBPITeHLHBIX YHUCCII.

https://resh.edu.ru/subject/12/5/
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JelicTBUTEIbHBI | OECKOHEYHbIE 1€CATUYHbBIE O3HaAKOMHTBCSI C BO3MOXKHOCTBIO TpejicTaBiieHust | Karanor 6ecriaTHOro mudpoBoro KOHTEHTA
e ymucsaa npobu. MHOXeCTBO JEHUCTBUTENLHOTO Yncia Kak 0eCKOHEUHOU Ha educont.ru (1C, mpocsernieHue,
9 JIEUCTBUTEIIbHBIX YHCEIT, NECATUYHOMN poOH, MPUMEHSATH JIECATUYHBIC doxchop/1, HOBBIH JTUCK)
q .
G JEHCTBUTEIIbHBIC IPUOIIKEHUS PAllMOHANBHBIX U UPPAIIMOHATBHBIX
https://www.yaklass.ru/
quCced.
qrciia Kak 0eCKOHEUHbIe )
. https://uchi.ru/
JecsATHYHBIC poOu. Bzaumuo | M300pakaTh NeHCTBUTEIBHBIC YUCIIA TOUKAMU
OJIHO3HAYHOE COOTBETCTBHE KOOPJMHATHOMN MPAMOH.
MEXIY
3anucpiBaTh, CPABHUBATH U YNOPS/A04UBATH
MHOKECTBOM JICCTBUTENBHBIX | JEHCTBUTEIbHBIE YHCTA.
YHCEI U MHOYKECTBOM TOUEK BbInoaHATH, coueTas yCTHbIE U TUCbMEHHbBIE
KOOPAWHATHOW MPSMOiA. npuémbl apupMeTudecKue 1eiicTBUS C
. paIoHaTbHBIMU YHCIAMH; HAXOAUTh 3HAYCHHUS
CpaBHeHHE TCHCTBUTEIBHBIX . .
CTENeHEeH ¢ LeJIbIMH MT0Ka3aTeNsIMU U KOpHEH;
qrcen, apupMeTHIecKue o
. - BBIYUCJATH 3HAYCHHS YUCIIOBBIX BBIPAKCHHM.
JIEUCTBHS C IEUCTBUTEIHLHBIMU
YHCIIaMHU. IHosy4yuTs npeacraBjaeHne 0 3HAYUMOCTH
. JIEVCTBUTEJIBHBIX YUCEI B MPAKTUYECKOM
[TpubmmxénHoe 3HaUCHUE
JeATEeNIbHOCTH YeNIOBEKa.
BEJIMYUHBI, TOYHOCTH
PUOIIKEHUS. AHaJIM3MpPoOBATh U 1€J1aTh BBIBOJbI O TOYHOCTH
PHUOIKEHUS JCHCTBUTEILHOTO YUCITA TIPH
Oxkpyriaenue uucen. [Ipukuaka
peIlIeHnH 3a/ay.
U OIICHKA PE3YJIbTaTOB
BBIUMCIICHUM OKpyriasiTe IeHCTBUTENbHBIC YUCIIA, BHINOJIHATH
NPUKHUAKY PE3YJIbTaTa BHIYUCICHUH, OLIEHKY
3HAYEHUM YHUCIIOBBIX BBIPAKEHUM.
3HAKOMHUTBCSA C HCTOPUEN Pa3BUTHUS MATEMATUKHU
YpaBHeHnust Jlunelinoe ypaBHEHHUE. OcBanBaTh, 3alI0MMHATh W TNPHMEHATH https://resh.edu.ru/subject/12/5/

U HEPaBeHCTBA.
YpaBHeHus
C OXHOM

nepeMeHHOoH

Pemienue ypaBHeHuit,
CBOOALIIUXCA K JINHEHHBIM.

KBanpaTHO€e paBHEHME.
Pemenne ypaBHeHuUH,
CBOAIIUXCS K KBaJPATHBIM.
bukBanpaTHble ypaBHEHUS.

rpaguveckre MeTOAbI IIPY PEUICHUH YPABHEHUH,
HCPABCHCTB U UX CUCTCM.

Pacno3HaBarh LieIbIe U ,[[p06HBIC YpaBHCHHA.

PemaTh iuHeliHbIE M KBA/IPATHbIE YPABHEHM S,
YpaBHCHHA, CBOAAIIUCCA K HUM, HpOCTGfIHIHC
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Karanor 6ecriiaTHOro ugpoBoro KOHTEHTa
Ha educont.ru (1C, npocsemenue,
doxchop/1, HOBBIH THCK)

https://www.yaklass.ru/

https://uchi.ru/
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(14 9) [Tpumeps! permenus IIpeanaratb BO3MOXKHBIE CLIOCOOBI pelIeHUs
YpaBHEHUH TPEThEU U TEKCTOBBIX 33/1a4, 00CYKAaTh UX U PellaTh
YETBEPTOU CTEIECHEN TEKCTOBBIC 33/1a4X PA3HBIMH CIIOCOOAMH.
pa3ioKEHUEM HAa MHOXKUTENU. | 3HAKOMMTBLCH C MCTOPHEH pa3BUTUSI MATEMATUKU
Pemenne npo6HO-
paIrMoHATBHBIX YPAaBHECHUI.
Pemienue TekCTOBBIX 3a1a4
anredpanyecKuM MEeTOJOM
YpaBHenust Jluneiinoe ypaBHeHue ¢ 1BymMsi | OcBauBaTh M NPUMEHATH IPUEMBI PELICHUS https://resh.edu.ru/subject/12/5/

U HepaBEeHCTBA.

MEPEMEHHBIMU U €ro rpaduxk.

Cucrema AByX JTUHEHHBIX

CHUCTEMBI JIBYX JINHEMHBIX YPABHEHU C IBYMs
IIEPEMEHHBIMH U CUCTEMBI JIBYX YPaBHEHMUIL, B

Karanor 6ecrmatHoro nudpoBoro KOHTeHTa
Ha educont.ru (1C, npocsemenue,

CHCTEeMBI . KOTOPBIX OJTHO YPaBHEHHUE HE SIBJIACTCS JIMHCUHBIM. %
. YPaBHEHHUH C IByMs ¢boxcdop, HOBBIN AUCK)
ypaBHEHHH IIEPEMEHHBIMU U Hcnonb3oBath QyHKIMOHAIBHO-TpaduiyecKue httos:// K /
: . T
(14 9) . MpEeICTAaBICHUS JIJIsl pellleHusI U UCCIe0BAHUS DSITWW Wy 41455, T
e€ pemeHue. Pemenue cucrem o .
N YPaBHCHUU U CUCTEM. https://uchi.ru/
JBYX PaBHEHUM, OJTHO U3
KOTOPBIX JINHEHHOE, a IPYyroe | AHAJIM3HUPOBATH TEKCTHI 32/1a4, pellIaTh UX
— BTOPOH CTETEHH. anredpanyecKuM crocoOOM: mepexoauTh OT
CJIOBECHOU (POPMYITHPOBKH yCIIOBHS 337291 K
['paduaeckas naTEpIpETALIHS o R
- anredpandyecKoil MoIeNu MyTEM COCTaBICHUS
CHUCTEMBI ypaBHEHUH C ..
CUCTEMBI ypaBHEHUI1; pelliaTh COCTABICHHYIO
JIBYMSI TIEPEMEHHBIMU. ..
CHUCTEMY YpaBHEHHIl; HHTEPIPETUPOBATH
Penienue TeKCTOBBIX 3a/1a4
pe3ynbTar.
anreOpandecKuM crocooom
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS MaTEMaTHKU
YpaBHenust UucnoBbie HEPABEHCTBA U UX Yurarh, 3aIMCHIBATH, IOHUMATh, https://resh.edu.ru/subject/12/5/

U HEPaBeHCTBA.
HepaBencrBa
(16 v)

CBOWCTBA.

JInHeliHbIE HEPABEHCTBA C
OJHOM EPEMEHHOMN U UX
pelieHue.

CucTeMbl TUHENHBIX
HEPABEHCTB C OJIHOU
IIEPEMEHHOM U UX pPELICHUE.

HHTEPIPeTUPOBATH HEPABEHCTBA; HCIOIb30BATh
CHUMBOJINKY Y TEPMUHOJIOTHIO. BBINOTHATH
peoOpa3oBaHUs HEPABEHCTB, HCMOJAb30BATH IS
npeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3naBaTth JuHEHbIE U KBaJpaTHbIE
HepaBeHCTBA. PemiaTh JIMHENHbIE HEPAaBEHCTBA,
CUCTEMBI JIMHEWHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB, BKJIIOUYAIOLIUX KBAaIpaTHOE

Karanor 6ecriaTHOro mudpoBoro KOHTEHTa
Ha educont.ru (1C, mpocsemieHue,
dhoxcdop, HOBBIN JUCK)

https://www.yaklass.ru/

https://uchi.ru/
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KBagparHsle HepaBeHCTBA U
UX pELICHHUE.

I'paduueckas unTEepIIpeTaLIUs
HEPaBEHCTB U CUCTEM
HEPABEHCTB C JBYyMS
nepeMEeHHbIMHU

HEPaBEHCTBO, U PEIIATh UX; 00CYKIATh
MOJTy4YEHHBIE PEIICHUS.

HN300paxaTh peilieHNe HEPABEHCTBA U CUCTEMBI
HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3alIUCHIBATH
pelIeHre C NOMOUIBI0 CUMBOJIOB.

Pemats kBagpaTHBIC HEPABEHCTBA, HCIIONB3YS
rpaduueckue mpeICTaBICHHUS.

OcBauBatb n NPpUMEHATDb HCPABCHCTBA IIPU
PEIICHUH pa3JINYHBIX 3aaa4, B TOM YHCJIC
MMPAKTUKO-OPUCHTUPOBAHHBIX

®yukuuu (16 4) | KBagpatuunas ¢pyHkuus, eé Pacno3naBarthb BUIbI H3y4aeMbIX (DYHKITUH; https://resh.edu.ru/subject/12/5/
rpaduk u CBOMCTBA. WILTKCTPUPOBATH CXeMATH4YECKH, 00bSCHATH
. Karanor 6ecratHoro mugpoBoro KOHTEHTa
[Tapaboa, KoOpIUHATHI pacmoJio’keHre Ha KOOPIMHATHOW TUIOCKOCTH
o . Ha educont.ru (1C, mpocsemenue,
BEPILIMHBI TapaloJibl, 0Ch rpa¢ukoB GyHKIMHA Bupa:y=kx,y=kx+b,y=k -
23 _ doxcdop, HOBBII AUCK)
CUMMETPHH NTapadoIIbl. ,y=ax",y=ax’,y =x,y=1x1B3aBucumoctu ot
Crenennble pyHKIINU C 3HaueHUH KO3(PPUIMEHTOB; OMMUCHIBATH UX https://www.yaklass.ru/
HATypaJIbHBIMH ITOKa3aTelIIMA | CBOHCTBA.
2 u 3, ux rpaduKu U CBOWCTBA. https://uchi.ru/
Pacno3HaBath KBaJipaTUYHYIO (PYHKITUIO 11O
I'padu bynkwmii: y = kx dopmyne. [IpuBoAUTH NPpUMeEPBbI KBAIPATUYHBIX
) 3aBUCUMOCTEH U3 PEeaTbHOU KU3HU, PUIUKH,
y=kx+b y=k,y=ax"y=
3y oy reoMeTpun. BeISIBJASATH 1 0600111aTH 0COOCHHOCTH
ax’, y = .
Y =X rpaduka KBaapaTUIHON GYHKIMH y = ax® + bx + c.
= Ixl
y=Ix CTpouthb u U300pakaTh cXeMaTHYeCKH rpaduKu
KBaJIpaTHUHBIX (YHKIIMH, 3alaHHBIX GOpMyTaMu
BUmay = ax’,y=ax’*+q,y=a(x+p)% y=ax’ +
bx + c.
AHAJIM3UPOBATH U IPUMEHSATH CBOMCTBA
W3YYCHHBIX (YHKIUH JJIs1 UX TOCTPOCHHUS, B TOM
YHClie ¢ TOMOIIbIO IU(PPOBBIX PECYpCOB
YucioBble [lonsiTue yncnoBoit OcBanBaTh M IPUMEHSATH UHICKCHbBIE https://resh.edu.ru/subject/12/5/
MOCJIeI0BATEJIbH | [TOCJIE0BATEILHOCTH. 0003HaYCHMSI, CTPOUTH pevyeBbie BHICKA3BIBAHUS
octu (15 4)
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3ajaHue nocae0BaTeIbHOCTH
PEKYPPEHTHOH (HOpMYJION U
dbopMyIoii n-ro YieHa.

ApudpmeTrrueckas u
reomMeTpudecKasl Iporpeccu.
@opMyIIBI 1-TO YJIEHA
apu(pMeTHIECKON U
reOMETPUYECKON NPOTPECCUi,
CYMMBI IIEPBBIX 71 YICHOB.

N306pakeHne 4aeHOB
apudMeTHIecKoi n
reOMETPUYECKOM MTPOTPECCHil
TOYKAMHU Ha KOOPAMHATHOU
IIJIOCKOCTH.

JInbelinblil 1
AKCIOHEHIIMAJIBHBIN POCT.

CrnoxHEIe IIPOLCHTHI

C UCIIOJIb30BAHUCM TCPMHUHOJIOTHH, CBSI3aHHOM C
IIOHATHUEM ITIOCJICIOBATCIIBHOCTH.

AHaTU3MpPoOBaTh GOPMYITY /-TO YICHA
MOCIIE0BATEILHOCTH HIIA PEKYPPEHTHYIO
(1)OpMy.]'Iy U BBIYUCJ/IATH YJICHBI
MOCIIEI0BATEIFHOCTEH, 3a/IaHHBIX YTHMHU
dbopmynamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B TIOCTPOCHUU
MOCJIEA0BATEILHOCTH, €CJIM BBIITMCAHBI IIEPBbIE
HECKOJIBKO €€ UJIECHOB.

Pacno3naBath apupMeTHUECKYIO U
TreOMETPUYECKYIO TPOrPECCUH MIPU PA3HBIX
crocobax 3aJaHusl.

Pematsp 3aa4u ¢ UCNIOIB30BaHUEM (POPMYIT 1-TO
YJieHa apuQMETHUECKOM U TeOMETPHUUECKOI
IPOrpeccuil, CyMMbI IEPBBIX 71 YJICHOB.

H300paxarh ieHbl 10CIE0BATEILHOCTU
TOYKAMH Ha KOOPAMHATHOM IIIOCKOCTH.
PaccmaTrpuBaTh npuMepsl NpoLeccoB
SIBJIEHMI U3 pealbHOM JKU3HU, WILTIOCTPUPYIOIINE
U3MEHEHHE B apU(PMETUUECKOM MTporpeccuu, B
TeOMETPUYECKON POrPECCHH; U300pakaTh
COOTBETCTBYIOIIHME 3aBUCUMOCTHU TPAPHUECKH.

Pemath 3a1auM, CBsI3aHHBIC C YHCIIOBBIMU
MIOCJICIOBATEIBHOCTSMH, B TOM YHCJIC 3a]1a91 U3
peasbHOM KU3HU C MCIIOIB30BaHUEM ITU(PPOBBIX
TEXHOJIOTHH (3JIEKTPOHHBIX TaOJHII, TpadruecKkoro
KaJIbKYJIATOPA U T.IL.).

Pematp 3a71a41 Ha CIIOKHBIE TPOLIEHTHI, B TOM
YHClie 3aJJa4M U3 peallbHOM MPaKTUKHU (C
HCIIOJIb30BAHUEM KaJIbKYJIATOPA).

3HAKOMHUTLCH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATUKHU

Karanor 6ecriatHoro mugpoBoro KOHTEHTa
Ha educont.ru (1C, nmpocsemenue,
¢boxcdop, HOBBIN AHUCK)

https://www.yaklass.ru/

https://uchi.ru/
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IToBTOpEHHUE,
000011IEHHE,
cucTeMaTH3auus
3HAHUM

(18 u)

Yucaa 1 BLIYMCIEHUS
(3amuch, CpaBHEHHE, JCHCTBUS
C ICHCTBUTCIILHEIMH YHCIaMHU,
YHUCJI0Bas MpsiMast; IPOLICHTHI,
OTHOILEHUS, IPOTIOPIIUH;
OKpYTJICHUE, TPUOINKECHUE,
OLICHKA; PELICHNE TEKCTOBBIX
3a/1a4 apuhMEeTUIECKIUM
crocobom)

OnepupoBaThb NOHATHSIMH: MHOKECTBO,
IIOJMHOKECTBO, OIIEPALIMK HaJl MHOXKECTBAMU;
HCMOJb30BaTh TpadruecKoe Npe/CTaBICHNE
MHOKECTB U1 OIMCAaHUs peaabHBIX IIPOLIECCOB U
SIBJICHHI, TIPU PEIICHUH 3a/1a4 U3 APYrUX y4eOHBIX
IIPEIMETOB.

AKTYaJIM3MpOBAaTh TEPMHHOJIOTHIO U OCHOBHbIE
AEHCTBHS, CBA3AHHbIE ¢ YUCIAMM: HATYPaJIbHOE
YHCJIO, IPOCTOE U COCTABHOE YHCIIA, JETUMOCTb
HaTypaJbHbIX YUCE, IPU3HAKU JEITUMOCTH, LIEJI0€
YHCII0, MOAYJb YHCia, OOBIKHOBEHHAS U
JecITUYHAs ApoOH, CTAaHNAPTHBIA BUJI YHCIA,
apudMeTHUecKuil KBaJpaTHbIN KOPEHb.
BbINOHATH 1eiiCTBUSA, CPABHUBATH H
YIOPAA0YHMBATH YNCIIA, IPEICTABIIATh YUCIIA HA
KOOPJMHATHOM IIPSIMOM, OKPYTJIATh YUCIIA,
BBINOJIHATH NPUKUAKY H OLEHKY Pe3yibTaTa
BBIYHCIICHUM.

PemiaTh TeKCTOBBIE 32/1a4H ApU(YMETHICCKUM
crocobom. PemaTts npakTu4eckue 3agavm,
coJieprKallue MPOLEHTHI, OIH, YaCTH,
BBIPQKAIOIINE 3aBUCUMOCTHU: CKOPOCTh — BpEMs
— paccTosiHUE, 1IeHa — KOJIMYECTBO —
CTOMMOCTbH, 00BEM pabOTBI — BpeMsl —
MPOU3BOIUTEILHOCTD TPY/A.

Pa30upatp peanbHble )KHU3HEHHbBIE CUTYAIIUH,
(opmysmpoBaTh X Ha S3bIKE MATEMATHKH,
HAXOAUTh PEIICHUE, MPUMEHSSI MAaTEMaTUUCCKUIA
arnmnapaT, HHTepIpeTHPOBATh PE3yIbTaT

AnreOpanyeckue
BbIpa:KeHH s
(mpeobpazoBaHue
anredpanyecKux BbIPaKEHUH,
JIOTTYCTUMBIE 3HAUCHUS)

OnepnpoBaTh NOHATHSIMHU: CTETIEHD C LIEIBIM
nokasaTesieM, apuMeTHUEeCKUI KBaIpaTHBIM
KOpEHb, MHOTOUJIEH, anredpanyeckas ApoOb,
TOXJIECTBO.
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BbInoJHATL OCHOBHBbIE 1efiCTBUSA: BBIIIOJIHATD
pacuéThl 1o Gpopmyiiam, Ipeodpa3oBbIBATH LIETbIE,
JIpOOHO-palIMOHATILHBIE BHIPAKECHUS U BBIPAKCHHUS
C KOPHSIMH, PEAJIM30BbIBATh Pa3JI0KEHUE
MHOI'O4WICHAa HAa MHOKUTEJIHU, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (POPMyYJT pa3HOCTH KBAAPAaTOB U
KBaJpaTa CyMMbl U Pa3HOCTH; HAXOIUTh
JIONYCTUMBIE 3HAUEHUS IEPEMEHHBIX JUIsL APOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.
MogaeupoBaTh ¢ IOMOLILIO POPMYII peasbHbIe
IIPOLIECCHI U SIBJICHHUS

@OyHKIUH (TTOCTPOCHHE,
CBOMCTBA U3y4YEHHBIX
byHKUM; rpadruyecKoe
pelieHue ypaBHEHUN U UX
CHCTEM)

OnepupoBaThb NOHATHAMU: QYyHKIHS, TpauK
GyHKIUY, HYTU QYHKIUH, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA, TPOMEKYTKH BO3PACTAHHS,
yObIBaHUS, HAUOOIIBIIICE U HAUMEHBIIIEE 3HAYCHUS

GyHKITUN.

AHAJTU3MPOBATh, CPABHUBATH, 00CYKAATH
CBOWCTBA (PYHKIUH, CTPOUTH UX I'paUKH.

OnepupoBaTh MOHATHSIMH: TIPSIMast
IPOTIOPIUOHATIBHOCTD, 00paTHAs
IPOTOPIIMOHATBHOCTb, JIMHEHHAS (YHKINS,
KBaJpaTHuHas (QyHKIMs, napadosna, runepooa.

Hcnoub3oBath rpadpuku s onpeaeacHus
CBOICTB, ITPOLIECCOB U 3aBUCUMOCTEH, IS
peleHus 3a1a4 U3 APYrux y4eOHBIX MPEIMETOB U
pEaJIbHOM JKU3HH; MOAETHPOBATH C TIOMOILBIO
rpauKOB peanbHbIe MPOLECCHI U SABJICHUSI.

Beipaxkats (popMyI1aMH 3aBUCUMOCTH MEXIY
BEJIMYNHAMU

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

7 kjaacc
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Ha3Banue
pa3nena (TemMbl)

Kypca (4uciao
4acoB)

OcHoBHOe cofepkaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00Yy4YAKOUIUXCS

0P

IIpocreiimmel’eo | [Ipocreitmne reomerpuueckue | @OpMyJaMpPOBaTh OCHOBHBIE TOHATHUS U https://resh.edu.ru/subject/12/5/
MeTpHYecKHe OOBEKTHI: TOUKH, TIPSIMBIE, OTIpeICIICHUSI.
Karanor 6ecrmatHoro nuppoBoro KOHTeHTa
(urypsi u ux Jy4Yd U YTIIbI, MHOTOYTOJIbHUK,
S Pacno3HaBaTh U3y4eHHbBIE TEOMETPUUECKUE Ha educont.ru (1C, npocserienue,
cBojicTBa. JIOMaHasl. %
¢Gurypsl, onpeaeasiTb UX B3aUMHOE ¢boxchop/1, HOBBIH THCK)
H3mepenne CMexHbIe U BepTUKAJIbHBIE PacToOKEHUE, BHIMOJIHATH YEPTEXK MO YCIOBHUIO
https://www.yaklass.ru/
YTIIBL. 3aa4u.
I'eomeTpuyeckunx .
o . https://uchi.ru/
BeJIHYUH Pa6ora ¢ npocTeitmmmu IIpoBoauTH IPOCTEHIIIIE TOCTPOCHHUS C TIOMOIIBIO
YepTeKAMH. .
(14 v) LUPKYJIA U JIUHEUKH.
N3mepenue TMHEMHBIX U .
YIJIOBEIX HN3mepsATH TUHEWHBIE U YTTIOBBIC BEIHYHHBI
F€OMETPUYECKHUX U MPAKTUYECKUX OOBEKTOB.
BEJIUYHH, BEIYUCIICHHE
OnpenensiTe «Ha TIa3» pa3Mepbl peaTbHBIX
OTPE3KOB U YIJIOB.
00BEKTOB, MPOBOAUTH IPYOYIO OLIEHKY UX
[Tepumetp u mmomane Quryp, | pamepos.
COCTaBIICHHBIX W3
Pemiath 3a7a4n Ha BRIYUCIICHHE JUTHH OTPE3KOB U
MIPSIMOYT OJTBHUKOB
BEJIMYMH YTJIOB.
Pemiath 337241 Ha B3aMMHOE PACIIONIOKEHUE
reoMeTpuIecKux Guryp.
IIpoBoauTh KIacCH(UKALNIO YTIIOB, BBIYHCIAATH
JUHCWHBIE W YTJIOBBIC BEJIMUYUHBI, MPOBOAUTH
HEO0OXOUMBIE JOKa3aTelbHbIE PACCYKICHUS.
3HAKOMUTBCSA C HCTOPUEN Pa3BUTHS T€OMETPUU
TpeyroabHukn [TonsiTue o paBHBIX Pacno3HaBathb napbl paBHbIX TPEYTOJbHUKOB Ha https://resh.edu.ru/subject/12/5/
(22 9) TPEYroJbHUKAX U IEPBUYHBIE | TOTOBBIX YepTexkax (C yKazaHUEM MPU3HAKOB).

MIPEJICTABIICHUS O PABHBIX
(KOHTPY?HTHBIX) PUTypax.
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Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX
TPEyrojJbHUKOB. CBONCTBO
MEJIUaHbl TPSIMOYTOJILHOTO
TPEYroJIbHHKA.

PaBHOOEIpEHHBIC U
PaBHOCTOPOHHHE
TpeyronbHuKH. [Ipu3Haku n
CBOICTBa paBHOOEPEHHOTO
TPEyroNbHUKA.

[IpotuB GobIIEH CTOPOHBI
TPEYTOJIbHUKA JICKUT
oot yrou. [Ipocreiimue
HCPaBCHCTBA B TCOMCTPHH.
HepaBeHcTBO TpeyronbHHKa.
HepaBeHcTBO TOMaHOM.

[IpsAMOYTONIBHBIN TPEYTOJIBHUK
¢ yrioMm B 30°.

[IepBbie OHATHSA O
JI0Ka3aTeJIbCTBAX B FEOMETPUU

BoiBoauTh cienctBus (paBeHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB) M3 PABEHCTB
TPEYTrOJIbHUKOB.

®opMyJIHPOBATH OIPEEIECHUS: OCTPOYI'OJIBHOTO,
TYIOYTOJIBHOTO, IPSMOYTOJIBHOTO,
paBHOOEIPEHHOTO, PABHOCTOPOHHETO
TPEYroJbHUKOB; OMCCEKTPHCHI, BEICOTHI, METUAHbI
TPEYTrOJIbHHUKA; CEPEIUHHOTO MEPIEHIUKYIIIpa
OTpe3Ka; IepUMeTpa TPEyroJbHHKa.

@®opMyJIMPOBATH CBOKCTBA U MTPU3HAKHU
paBHOOEIPEHHOTO TPEYrOJIbHUKA.

Crpouts uepTexu, pemaTh 3aJa4H C IOMOILIBIO
HaXO0KIEHUS PABHBIX TPEYTOJIbHUKOB.

I[IpuMeHATH PU3HAKKU PABEHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aJja4ax.

Hcnoan3oBath 1udppoBbie pecypehl 1Js
HCCJIeJOBAHMS CBOMCTB N3y4aeMbIX (QUTYD.

3HAKOMHTBCS € HCTOPHEH Pa3BUTHSI T€OMETPUU

Karanor 6ecratHoro mugpoBoro KOHTEHTa
Ha educont.ru (1C, mpocsernieHue,
doxchop/1, HOBBIH JTUCK)

https://www.yaklass.ru/

https://uchi.ru/

ITapaneabHble
npsiMble, CyMMa
yIJioB
TPeyroJabHUKA
(14 v)

[TapamtensHble npsMbIe, UX
cBoMcTBa, [IaTHIN MOCTYNAT
EBknupa. Hakpect nexanue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI
(o6pazoBaHHbIE ITPH
MepeceueHu ! napauieabHbIX
NPSIMBIX CEKYIIEH).

[Ipu3Hak napannenbHOCTH
MPSIMBIX Y€pe3 PABEHCTBO

@DopMyJIMPOBATH MOHATHE TTAPAIIICTBHBIX
NPSIMBIX, HAXOAUTH MPAKTUYECKUE TIPUMEPBI.

H3yuarthb CBOIICTBA yII0B, 00Pa30BaHHBIX MPHU
NIEPECECYCHUH NAPAIIICIBHBIX IPSIMBIX CEKYILEH.
IIpoBoauTh A0KA3aTENbCTBA MAPATIICTHBHOCTH
JBYX TIPSIMBIX C TIOMOIIIBIO YTJIOB, 00pa30BaHHBIX
IIPU MIEPECEUCHUH ITUX MPSMBIX TPEThel MPAMOI.
BbiuucasTs cymMmy YIiiOB TPEYroJIbHUKA U
MHOTOYTOJIbHHKA.

HaxoauTth uuciioBble U OYKBEHHbIE 3HAYEHUS
YIJI0B B FEOMETPUUECKUX 3a]a4ax C

https://resh.edu.ru/subject/12/5/

Karanor 6ecriatHoro mugpoBoro KOHTEHTa
Ha educont.ru (1C, nmpocsemenue,
(boxcdop, HOBBIN AMCK)

https://www.yaklass.ru/
https://uchi.ru/
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pacCTOSIHUKA OT TOYEK OAHOMN
MPSAMOM 10 BTOPOH MPSIMOM.

CyMMa yriioB TpeyrojbHHUKa U
MHOT'OYTI'OJIbHUKA.

BHerHue yrisl TpeyrojibHUKa

UCIIOJIB30BAHUEM TEOPEM O CyMME YIJIOB
TPEYrojbHUKa U MHOT'OyrOJIbHHKA.

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHSI T€OMETPUU

OKpy:KHOCTH H

OKpy»XHOCTb, XOPJIbI U

®opMyJIMPOBATH ONpPeAeIeHHsl. OKPYKHOCTH,

https://resh.edu.ru/subject/12/5/

KPYT. JTMaMETpPBl, UX CBOMCTBA. XOpJbl, TUaMETpa U KacaTeIbHON K OKPYKHOCTH.
KacarenbHas Kk OKpy>KHOCTH. H3yuarthb ux cBoiiCTBa, MPU3HAKU, CTPOUTH Karanor GecrraTHoro m(posoro KOHTEHTa
P'eomerpuieckue OKpyXHOCTb, BIICAHHAs B yeprexu. UceseqoBarb, B TOM YUCIIE HCHOJIb3YS Ha educont.ru (lcj TpOCBCIICHAC,
frocTpoeHus yroin. [lonsarue o I'MT, nu¢poBbIe pecypchbl: OKPYKHOCTb, BIIUCAHHYIO B (boxeopa, HOBEIH 1UCK)
(14 4) MIPUMEHEHHE B 3aJa4ax. YTOJ; UEHTP OKPY>KHOCTH, BIIUCAHHOW B YIOJI; https://www.yaklass.ru/
buccektpuca u cepe1MHHBIN PaBEHCTBO OTPE3KOB KAaCATEJIbHBIX.
TIEpIICH/MKYIIAP KAk https://uchi.ru/
rEOMETPHYECKHE MECTA TOUCK. Hcnoan3oBath MeToa I’ MT 1i1s1 foka3aTeiabcTBa
TEOpEM O MepeceueHu OUCCEKTPHC YIIIOB
OKpy>XHOCTb, OITUCAHHAS TPEYrOJIbHUKA U CEPEAUHHBIX NEPIEHAUKYISPOB K
OKOJIO TPEYIrOJIbHUKA. CTOpOHAaM TpeyrojibHUKa ¢ momoueo I'MT.
Bnucannast B TpeyroyibHUK OBjaieBaTh NOHATHAMM BIIHCAHHOU U
OKPY’KHOCTb. ONMCAHHOM OKPY>KHOCTEU TPEYrOJIbHHKA,
. HAXOAUTh LIEHTPBI 3TUX OKPYKHOCTEH.
[Ipocreiimue 3agaun Ha
IIOCTPOECHHE Pematb OCHOBHBIE 321241 HA MOCTPOEHME: yIIIa,
PaBHOIO TaHHOMY; CEPEIMHHOIO MEPIIEHANKYIIApa
JAHHOTO OTPE3Ka; MPsMOU, TPOXOIAIlEH Yepe3
JIAaHHYIO TOYKY ¥ IEPIEHIUKYJIIPHON TaHHOMN
PSIMOM; OUCCEKTPUCHI TAHHOTO YTJIa;
TPEYTOJIBHUKOB IO Pa3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBCSA C HCTOPUEN Pa3BUTHS T€OMETPUU
IHoBTOpEHME, IToBTOpenue n 06001IEeHNE Pemath 3a1aum Ha NOBTOpPEHUE,
o0o0menue OCHOBHBIX TIOHITHH H WJUTFOCTPUPYIOIIUE CBA3U MEXAY PA3TUIHBIMU
. METOAO0B Kypca 7 Kiacca YacTsMH Kypca
3HAHUH
(49)
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8 kiacc

Ha3Banue
pasaesia (TeMbl)

Kypca (4uciao
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHBIE BH/IbI /1eATEJIbHOCTH 00y4arOIINXCS

0P

YeTbIpEXyrojbH
uku (12 9)

[Tapannenorpamm, ero
MIPU3HAKH U CBOMCTBA.
YacTHble ciyyan
napasuiesorpaMMoB
(MIpsIMOYTOJIBHUK, POMO,
KBaJlpaT), X NPU3HAKU U
cBoricTBa. Tpanenus.
PaBHOOOKAs ¥ IPSMOYTOJIbHAS
Tpaneuuu.

VY BoeHue MeauaHbl.
LenTpanbHast cuMMeTpust

M300paxaTh 1 HAXOAUTH HA YEpPTEXKAX
YeThIPEXYTOJbHUKN PA3HBIX BUAOB U UX JIEMEHTHI.

PopMyJIHPOBATH ONPEACTCHHS:
napasiesiorpaMma, psiMoyrojabHHUKa, poMoa,
KBaJ[para, Tpareuuy, paBHOOOKOH Tpamnenuy,
IPSAMOYTOJIBHOM Tpanenuu. Jloka3siBaTh U
HCIO0/1b30BAaTh NPU PEelIeHNH 32124 [IPU3HAKU U
CBOMCTBA: MMapaJuIeNOrpaMMa, IPSMOYTOJIbHUKA,
poMmba, KBaJpaTa, Tpareuu, paBHOOOKOH
Tpaneuuu, IpsIMOYroJIbHOM TPaIlelyH.

IIpumMeHATH MeTO/ yIBOCHUS MEIHAHBI
TPEeYroJbHUKA.

Hcnonb3oBaTh udpoBbIe pecypehl s
WCCJICIOBaHMS CBOWCTB U3y4aeMbIX QUTYP.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUU

https://resh.edu.ru/subject/12/5/

Karanor 6ecratHoro mugpoBoro KOHTEHTa
Ha educont.ru (1C, mpocsenieHue,
(boxcdop, HOBBIN AMCK)

https://www.yaklass.ru/

https://uchi.ru/

Teopema dajieca
U TeopeMa 0
NMPONOPUHOHAIb
HBIX OTpe3Kax,
noao0HbIE
TPeyrojibHUKH
(15 4)

Teopema daneca u TeopemMa o
PONOPLHUOHATIBHBIX
OTpe3Kax.

Cpenusist muHus
TpeyroipHuKa. Tpanenus, eé
CpeIHSIS JTMHHUS.

IIponopuuoHabHbIE OTPE3KH,
MMOCTPOECHUE YETBEPTOTO
IIPONIOPLUOHAIBHOIO OTPE3Ka.

IIpoBoaAMTH MOCTPOEHMSI C TTIOMOIIBIO ITUPKYJIIS U
JUHEHNKY ¢ ucnonb3oBaHue TeopeMbl Dareca u
TEOPEMBI O TIPOMIOPIIMOHATIBHBIX OTPE3KaXx,
CTPOUTH YETBEPTHII MPONOPIMOHATBHBINA OTPE3OK.

IIpoBoauTH A0KA3ATENBCTBO TOTO, YUTO METUAHBI
TPEYroJIbHUKA MEPECEKAIOTCS B OAHOM TOUKE, 1
HAXOIMTh CBA3b C LIGHTPOM Macc, HAXOAUTH
OTHOIIIEHUE, B KOTOPOM MEUAHBI IENATCS TOUKOU
UX MepEeCeUeHUsI.
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CaoiicTBa 1IeHTpa Macc B
TPEYrOJbHUKE.

ITonoGHBIE TPEYTONBHUKH.
Tpu npuzHaka nog00us
TPEYrOJIbHUKOB.
IIpakTrueckoe NpUMEHEHNE

HaxoauTh mogo0HbBIe TPEYTOJFHUKH Ha TOTOBBIX
YyepTexkax ¢ yKa3aHHEM COOTBETCTBYIOIINX
IIPU3HAKOB MOJ00US.

PemaTsh 3a1aum Ha MOTOOHBIC TPEYTOJILHUKH C
IIOMOIIBIO CAMOCTOSITEIIBHOIO ITIOCTPOCHUS
YepTeKel U HaXOXKIEHUS MOJ00HBIX
TPEYIrOJIbHUKOB.

IIpoBoauTH 10KA3aTEIBCTBA C UCTIOIB30BAHHEM
IIPU3HAKOB MOJ00NS.

Jloka3bIBaTh TPU MpU3HAKA TOJ00MS
TPEYrOJbHUKOB.

IIpuMeHsATH NOTyYEHHBIE 3HaHUS U PEILICHUH
FEOMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS T€OMETPUU

Ilnomaan.
Haxo:xxknenue
mJoiaaen
TPeyroJbHUKOB

U
MHOTI0yT0JIbHBIX
¢uryp. ILnomanu
NOx00HBIX (puryp
(14 9)

[Tonsitre 06 o0rieli Teopun
IUIOMIA/IH.

DopMyIbl 11 TIIOIIAAN
TPEeYroJbHUKA,
napasuiesiorpaMma.
OTHollIEHHE TIOMAaaeH
TPEYTOJIBHUKOB C OOLITUM
OCHOBaHUEM WU OOLIEH
BBICOTOM. Brruncienme
TUIOMIA/ICH CIOXKHBIX PUTYP
yepe3 pa3OueHue Ha YacTH U
JIOCTPOCHHUE.

[Tnomanu ¢puryp Ha
KJIeT4aTou Oymare.

[Tnomanu nogoOHBIX Guryp.
Boruucnenue miomiazaei.
3agaun ¢ MPaKTUYECKUM
coaepxkanueM. Pe- menue

OBgi1ageBaTh NEPBUYHBIMH MPeICTABICHUSIMU
00 o011eit Teopuu TUIOIIAAN (MEPHI),
(¢opmyupoBaTh CBOMCTBA IJIOIIA/IH, BBISICHATD
WX HaIJISIHBIA CMBICIL.

BoiBoauTh (hOpMyIBI MIOMAAH
napasiesiorpaMmma, TpeyrobHHUKa, TPATSIHH U3
(hopMyJIBI IIJIOMIAIN IPSIMOYTOJIbHUKA (KBaApaTa).
BbIBOAMTH (hOPMYIIBI IJIOLIAIN BHITYKIIOTO
YeTHIPEXYTOIBHHUKA Yepe3 JUArOHATH U YTOJI
mexny auvu. Haxoqutsb miomanu Guryp,
M300pakEHHBIX Ha KJIETYaTol Oymare,
HCNO/Ib30BaTh pa30MEeHNE HAa YaCTH U JOCTPOCHUE.

Pa30upath npumepbl UCIOIb30BaHUS
BCIIOMOTaTEJIbHOW TUIOINAAN Ul PELICHUs
r€OMETPUYECKHX 3a7au.

Haxoautp mnomaan mogo0HsIX Guryp.
BbIuncasiTe 1Ioma M pa3imaHbIx
MHOTOYTOJBHBIX (PUTYD.

https://resh.edu.ru/subject/12/5/

Karanor 6ecriiatHOro ugpoBoro KOHTEHTa
Ha educont.ru (1C, mpocsemenue,
doxchop/1, HOBBIH THUCK)

https://www.yaklass.ru/

https://uchi.ru/

68




3aaa4 C IOMOIIbIO METOda
BCIIOMOTaTSIIbHOM iomaian

Pemarnb 3ala4y Ha rjiomanab ¢ MPpakKTUICCKUM CO-
ACpKaHUEM

Teopema Teopema ITudaropa, eé Joxa3biBaTh TeopeMy [Iugaropa, ucnonb3oBarb | https://resh.edu.ru/subject/12/5/
IMudaropa u IOKa3aTeJILCTBO U .
e€ B MPAKTUYECKUX BHIYUCIICHUSIX. Karanor 6ecriatHoro nuppoBoro KOHTeHTa
Hayajaa npumenenne. OopaTHas oy p ru (1C
OpPMYJ/JIMPOBATh ONPE/CICHUS Ha educont.ru IIPOCBELICHUE
TpuroHomerpuu | teopema Iludaropa. pMy-Hp pel N ( - P 1 ’
TPUTOHOMETPHUECKUX (YHKIIHI OCTPOTO YIiia, dhoxcdop, HOBBIN JUCK)
(10 v) Omnpenenenue NMPOBEPATH UX KOPPEKTHOCTD.
https://www.yaklass.ru/
TPUTOHOMETPHUUECKHX B
. BIBOJUTH TPUTOHOMETPHUECKUE COOTHOIICHUS B )
(yHKIHIT 0CTpOTO YyIiIa, P P https://uchi.ru/
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
TPUTOHOMETPHYECKHE
COOTHOLICHNA B HccnenoBatb COOTHOMIEHUS MEXAY CTOPOHAMHU B
IIPAMOYT'OJIBHOM IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX € yriamu B 45° u
TpeyroibHuKe. OCHOBHOE 45°; 30° u 60°.
TPUTOHOMETPHUUECKOE
TO%1ecTBO. COOTHOITCHHS Hcnonb3oBaTs GopMysibl IPUBENECHUS U
MEXLy CTOPOHAMH B OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO IS
MPSAMOYTOJTBHBIX HAXOXKICHHUS COOTHOIICHUI MEXITy
TPEYroNbHUKAX ¢ yIIaMH B TPUTOHOMETPUUECKUMHU (DYHKITUSIMU PA3ITAIHBIX
. TPBIX B.
45° u 45°; 30° u 60° OCTpBIX yTJI0
IIpuMeHSITH MOTYYCHHBIC 3HAHUS U YMEHUS TIPU
pEIICHUU PAKTHUECKHX 3a/ad.
3HAKOMMTBCS ¢ HCTOPHUEH Pa3BUTHS T€OMETPUU
Yrasl B Brnricannsie u LeHTpaIbHbIC ®opmyIMPOBaTH OCHOBHBIC ONPE/IENICHUS, https://resh.edu.ru/subject/12/5/
OKPY>KHOCTH. JIBI CBSI3aHHbBIC C YTJIaMU B Kpyre (BIHMCAHHBIN YroJ
py M 4 pyre ( YOI | Kararor Gecrimathoro 1M pPOBOro KOHTEHTA
Bunucanunbie LIEH-

H OIMIUCAHHbIC

YeThIPexyrojibHI
KH.

KacareabHbIe

K OKPYKHOCTH.

YIoJl MEXKy KacaTeJIbHOU U
XOpJIOH.

VYribl MeXay XOpAamMu 1
CEKYIIMHU.

Bnucannbie u onrcaHHble
YETBIPEX-

YTOJIbHUKH, UX MPU3HAKU U
cBoricTBa. [I[puMeHeHue aTux

TpaJIbHBINA yrour).

HaxoauTthb BnMcaHHBIE YIIIbI, OMUPAIOIIMECS Ha
OJIHY JIyTY, BBIYHCJISATH YIJIbI C IOMOIIBIO
TEOPEMBI O BIUCAHHBIX YIJlaX, TEOPEMBI O
BIIMCAHHOM YETBIPEX YT OJIbHUKE, TEOPEMBI O
LIEHTPAJIbHOM YTJIE.

Ha educont.ru (1C, npocsemenue,
doxchop/1, HOBBIH THUCK)

https://www.yaklass.ru/

https://uchi.ru/
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Kacanue CBOWCTB IIPHU PEIICHUHN HccaenoBarh, B TOM YHCIIEC C IIOMOIIBIO
OKPY:KHOCTel r€OMETPUUYECKUX 3a/1au. U POBBIX
(13 4) B3auMHoe pacnonoxxenue pPECYpPCOB, BHMCAHHBIE W OINKWCAHHBIE
JIBYX OKpykHOCTel. Kacanne | 4eThIpEXyroJibHUKH, BBIBOAMTH UX CBOKCTBA U
OKpY>KHOCTEH MPU3HAKH.
Hcnonb30BaTh 5TH CBOMCTBA M MPU3HAKHU MIPU
pELIECHNH 3a/1a4
IToBTOpEHHUE, [ToBTOpEHKME OCHOBHBIX PemaTp 3a1a4u Ha TOBTOPEHNE,
00001ICHHUE MOHATUN U METOJOB KYpCOB 7 | WIUIKOCTPUPYIOLLKE CBA3U MEKIY Pa3IndHbIMU
. A 8 Kiaccos, 00001IEHHE YacTsAMH Kypca
3HAHUHI N
3HAHUH
4q)
9 kmacce
Ha3Banue 0P

pazaeJia (TemMbl)

Kypca (4ucio
4acoB)

OcHoBHoOe coaepkaHue

OcHoBHbBIE BHUAbI ACATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

TpuroHomerpusi.

Teopembl
KOCHHYCOB H
CHHYCOB.

Penrenue
TPEyroJbHHUKOB
(16 )

Onpenenenue
TPUTOHOMETPHUECKUX
¢dbynakmii yrios ot 0° 1o
180°.

Kocunyc u cunyc npssmMoro u
TYIOTO yTJa.

TeopeMa KOCUHYCOB.
(O6006ménHas) Teopema
CHUHYCOB (C pagnycom
OIMCAaHHOM OKPYKHOCTH).
HaxoxneHue 1IuH CTOpOH |
BEJIMYMH YTJIOB
TPEyTrOJIbHUKOB.

®opMyJIHPOBATH ONPeAeTCHUA
TPUTOHOMETPUYECKUX (PYHKIIUI TYIBIX U MPSMBIX
YTJIOB.

BbiBoAMTH TEOpEMY KOCUHYCOB U TEOPEMY
CHHYCOB (C paJiycOM ONHUCAHHON OKPYXHOCTH).

Pemiatb TpeyrojabHUKH.

Pematn MNPaKTUICCKHUC 3a/]a4r, CBOAAIINCCA K
HaXOXIACHUIO PA3JIMYHBIX 3JICMCHTOB TPCYIOJIbHHUKA

https://resh.edu.ru/subject/12/5/

Karasnor 6ecrmatHoro mmugpoBoro

koHTeHTa Ha educont.ru (1C, mpocselieHue,

dboxchopa, HOBBIN AUCK)
https://www.yaklass.ru/
https://uchi.ru/
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®opmyna mIomagu
TPEYroJabHHUKA

yepes3 JIBe CTOPOHBI U YroJl
MEXITY

HHUMMU.

dopMyia IIoIaau
YETBIPEXYrOJIbHUKA YEPE3 €ro
JMarOHalld U Yrol MEXIYy
HHUMMU.

[IpakTrueckoe nmpuUMEHEHHe
JIOKa3aHHBIX TEOPEM

IIpeodpa3oBanne
noxoous.
Mertpuyeckne
COOTHOIICHUS B
okpy:xHoctH (10

)

[onsTHE 0 MpeoOpa3oBaHUH
noxoous.

CoOTBETCTBEHHBIE YJIEMEHTHI
mo00HBIX (uryp.

Teopema o mpousBeeHUN
OTPE3KOB XOpJ, TEOpeMa 0O
IIPOU3BENECHUN OTPE3KOB
CEeKYILIHX, TEOpeMa O
KBaJpaTe KacaTeIbHOMU.
[IpumeHeHue B pelieHnu
reOMETPUUECKHX 3a7a4

OcBauBaTh OHSATHE Hp606pa3OBaHI/IH HOI[O6I/ISI.

HccaenoBaTh OTHOIIIEHUE JUHEUHBIX YIIEMEHTOB
¢buryp pu npeodpa3zoBaHUU MOA00HS.

Haxoauth npumeps! 1ogo0us B OKpyKaromien
NENCTBUTEIBHOCTH.

BbIBOAUTHL METPUYECKHE COOTHOLICHUS MEXKIY
OTpPE3KaMHM XOpJI, CEKYIIMX U KACATEIIbHBIX C
HCIOJIb30BAaHUEM BIIUCAHHBIX YIJIOB U MOIOOHBIX
TPEYroJbHUKOB. PemiaTe reoMeTpudecKkue 3a1auu
U 33/1a4U U3 peajbHOM KU3HU C UCIIOJIb30BAHUEM
MOJI00HBIX TPEYTOJIbHUKOB.

https://resh.edu.ru/subject/12/5/

Karanor 6ecrmatHoro nudpoBoro
koHTeHTa Ha educont.ru (1C, mpocsenieHue,
b oxchop/, HOBBIH TUCK)

https://www.yaklass.ru/
https://uchi.ru/

BexTopbl

(12 4)

OmnpeneneHnie BEKTOPOB,
CJI0KEHHE U Pa3HOCTh
BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha YHCJIO.

duznueckuii n
F€OMETPUUYECKUN CMBICT
BEKTOPOB.

Hcnoab30BaTh BEKTOPHI KaK HANIPABIICHHBIC
OTPE3KH, HCCIEA0BATH N'€OMETPUIECKUN
(mepemernienne) U GUINIECKUIl (CHIa) CMBICTBI
BEKTOPOB.

3HaTh onpeeJeHHs1 CYMMBI U pPa3HOCTH BEKTOPOB,
YMHOXEHHSI BEKTOpa Ha YUCII0, HCCJIEeA0BATh
reOMETPUIECKUN M (PU3MUECKHI CMBICIIBI THX
omeparuu.

https://resh.edu.ru/subject/12/5/

Karasnor 6ecratHoro mmugpoBoro
koHTeHTa Ha educont.ru (1C, mpocserieHwme,
dboxchopa, HOBBIH AUCK)

https://www.yaklass.ru/

https://uchi.ru/
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PasnosxeHne BekTopa 1o 1ByM
HEKOJUUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTopa.

CkansipHO€ ITPOU3BEICHNE
BEKTOPOB, €r0 MPUMEHEHHUE
JUIA HAaXOXACHUA OJIMH U
YTJIOB.

Pemrenue 3aga4 ¢ mOMOIIBIO
BEKTOPOB.

HpI/IMCHeHI/IC BCKTOPOB IJIA
peICHHUA 3aJa4 KHHCMATHUKN
1 MCXaHHUKHU

Pemathb TCOMECTPHUICCKUC 3aaa4u C
HCII0JIb30BAaHHUEM BCKTOPOB.

PackyiaabIBaTh BEKTOP 110 IBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

HUcnoab3oBaTh CKaJIIPpHOC MPOU3BCACHUC
BCKTOPOB, BBIBOAUTH €I'0 OCHOBHBIC CBOMCTBA.

Boruncasite cymMMy, pa3sHOCTb U CKaJISIPHOE
IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX.

HpI/IMeHﬂTb CKAJIAPpHOC IIPOU3BCACHHUC JIA
HaxXOXIACHUA JJIMH U YI'JIOB

JdexkapToBbl
KOOP/IMHATHI Ha
m10cKkocTH (9 4)

JlexapToBbI KOOPAUHATHI
TOUYEK Ha IUIOCKOCTH.

YpaBHeHHE NPAMON. YTI0BOU
KOX(Q(HUIMEHT, TAHTEHC yTia
HaKJIOHA, TapaJlIeJIbHBIE U
MEPIEHAUKYIISIPHBIE TIPSIMBIE.

YpaBHEHHE OKPYKHOCTH.
Haxoxxaenue koopauHaT
TOUEK MEPECEUCHUS
OKPYKHOCTH U IPSAMOIL.
Meto KOOpAUHAT NpU
pelIeHNH T€OMETPUIECKUX
3azad.

Hcnonn3oBanue MeTona
KOOPJMHAT B MPAKTHUYECKUX
3aJa4ax

OcBanBaTh NOHATHE IIPSIMOYTOJIBHON CUCTEMBI
KOOPJAMHAT, JE€KAPTOBLIX KOOPAUHAT TOYKHU.

BeiBoauTH ypaBHEHME NPSAMOW U OKPYKHOCTH.
Bo1esiTh MOJHBIN KBagpaT A1l HAXOKICHUS
LIEHTpa U pajinyca OKPYKHOCTHU IO €€ ypaBHEHHUIO.

Pemarhb 3a1a4M Ha HAXOXKIECHHUE TOYEK
IepeceueHus NPSMbIX U OKPY>KHOCTEH € TOMOIIbIO
MeToz1a KoopauHat. Mcnmosib30BaTh CBOMCTBA
YTJIOBOTO KOA(PPHUIMEHTA MPSIMOM TPH PEIICHUH
3az1a4, JUIsl ONIPEEICHNS PACTIONOKEHHS IPSIMOM.

IIpuMeHsITH KOOPIAMHATHI IPU PEIICHUN
TCOMCTPUUYCCKHUX U NPAKTUUCCKUX 3a4a4, AJIA
MOCTPOSHHSI MATEMATHIECKUX MOJIETICH peabHbBIX
3a/1a4 («METOJ] KOOPJIUHATY).

IHonb30BaTBLCA 1151 IOCTPOCHHUS U UCCIIEA0BAHUI
HU(PPOBBIMU pecypcaMy. 3HAKOMHThCH €
HCTOPHEH pa3BUTHs T€OMETPUU

https://resh.edu.ru/subject/12/5/

Karanor 6ecriaTHOro 1iu)poBoro
koHTeHTa Ha educont.ru (1C, npocBemicHue,
dboxcdopa, HOBBIN AUCK)

https://www.yaklass.ru/
https://uchi.ru/
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IIpaBuibHbIE
MHOI'0YI0J1IbHUKH
. Jonuna
OKPY’KHOCTH M
IU101AAb Kpyra.

IIpaBunpHbIE
MHOT'OYTI'OJIbHUKH,
BBIYMCIICHUE UX JJIEMEHTOB.

Yucno u JJINMHA OKPYKHOCTH.

JlnvHa nyru OKpyKHOCTH.

®opMyJMPOBaTh ONpEICIICHUE TPABUIBLHBIX
MHOTOYT'OJIbHUKOB, HAXOAMTh UX 3JI€MEHTHI.

ITonb30BaTHCA TTOHATHEM AJINHBI OKPY>KHOCTH,
BBCI[éHHBIM C IMOMOUIBIO NPpaBUJIBHBIX
MHOT'OYT'OJIbBHUKOB, ONIPEACAATDb YKNCIIO, JJINHY

https://resh.edu.ru/subject/12/5/

Karanor 6ecrmatHoro ugpoBoro
koHTeHTa Ha educont.ru (1C, mpocsenieHue,
doxcop/, HOBBIH TUCK)

Brruuciienue PaI[I/IaHHaﬂ MEpa yriia. https-//www Vaklass ru/
. A ¥ PaJluaHHyIo0 M€ 1a. * * -
IJioiaaen [Imomane kpyra u ero AYrH 1 paj YI0 Mepy ¥
3JIEMEHTOB - https://uchi.ru/
(8 1) IIpoBoauTHL Mepexoa OT paguaHHON MepHI yriia K
rpagycHO U Ha00OPOT.
(cexTopa ¥ CeTMEHTA). pany p
Briuucinenne Hﬂomaueﬁ Ol'lpelle.]'lﬂTl) TUIOIIAIb KpyTa.
¢buryp, BKIIOUYAIOIINX
3JIeMEHTBI Kpyra BeiBoauTh (popMyJIbl (B rpagyCcHON U pasiiaHHOM
Mepe) I JUTHH YT, TUI0HaIel CEKTOPOB U
CErMEHTOB.
Boruncasts miomaan Guryp, BKIFOYAOIINUX
3JIEMEHTBI OKPY)KHOCTH (Kpyra).
HaxoauTp MII0MIaaM B 3a/la4ax peaabHON KU3HHU.
JBuxenust [loHsiTHE O BHXKEHUU Pa3ouparts npumepsl, mwitoctpupyromue nouatust | https://resh.edu.ru/subject/12/5/
IIOCKOCTH mockocTH. [TapannensHbIi JBHKEHUS, IEHTPOB U OCEW CUMMETPHH.
Karanor 6ecrmatHoro nugpoBoro
6 MIEPEHOC, IOBOPOT U @ d tru (1C
MYJIHPOBATH OIT HUS 11 BHOT KOHTEHTa H nt. MIPOCBEIICHH
(6 9) cHMMeTpHs. OCH H IIEHTDEI OpMY/IMPOBATL ONpe/leNeHNs NapalIebHOro OHTeHTa Ha educont.ru (1€, poceemerHe,
. repeHoca, NoBOPOTa U OCEBOM CUMMETPUH. K HOBBII TUCK
cummetpuu. [Ipocreimue cperocd, HOoBOpO N OCCBOM € ctp (boxedopa, 1o AUCK)
BbIBOAUTH WX CBOICTBA, HAXOAUTH HEMIOABM)XHBIC
IIPUMCHCHUA B PCIICHNN https://www.yaklass.ru/
TOYKH.
3a1a4y
N . https://uchi.r
HaxoauTh HEHTPHI M1 OCH CUMMETPUM MPOCTENIINX ttps://uchi.ru/
duryp.
IIpuMeHATH napaylyIeNIbHbINA IEPEHOC U
CUMMETPHUIO NPU PEIICHUH T€OMETPUUECKHUX 3a7a4
(pa3zbupaTh IpUMeEpHI).
Hcnoab30BaTh I IOCTPOCHUS U UCCIIEOBAHUN
udpoBbIe pecypCh
IloBTOpEHME, [loBTOpEHNE OCHOBHBIX OnepupoBatb NOHATHAMM: UTYpa, TOUKA,
o0o0menue, MOHSITUI U METOJJOB KypCOB npsiMasi, yroji, MHOrOyrojbHUK, paBHOOEIPEHHBIN U
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cHCTEeMaTH3alus
3HAHUM

(7 1)

7—9 KnaccoB, 0000IIIEeHNE U
cUcTeMaTh3alus 3HaHUM.
[Ipocreiimne
reoMeTpuyeckue GUrypol u
ux cBoiictBa. U3mepenue
F€OMETPUUYECKUX BEJIIMUYHUH.
TpeyroiapHuKu.
[TapannenwHbie 1
MEPIEHIUKYIIIPHBIE IIPSIMbIE.
OKpy>XHOCTb U KpYT.
I'eomerpuueckue
IIOCTPOCHHUS. YTIIbI B
OKpYXHOCTH. BrincanHubie u
OIHMCAaHHBIE OKPYKHOCTU
MHOTOYroJbHUKOB. [IpsimMas u
OKPYKHOCTb.
YeThIpEXYroJbHUKY.
Bnucannsie u onucaHHble
YEeTBIPEXyroJIbHUKU. Teopema
[Mudaropa u Hayana
TpUroHomeTpuu. Pemenne
OOIINX TPEYTOJIbHUKOB.
[IpaBunbHbBIE
MHOTOYT'OJIbHUKH.
[IpeoOpa3zoBaHus TIOCKOCTH.
JBwxenus. [TogoOue.
Cummerpus. [nomanp.
Brrunciienue miomanen.
[Tnomanu momoOHBIX GuUryp.
JlexapToBbl KOOPAUHATHI HA
IJIOCKOCTH. BekTopsl Ha
IJIOCKOCTH

PABHOCTOPOHHHUHN TPEYTOJILHUKH, IIPSIMOYTOJIbHBIN
TPEyrojibHUK, MeIaHa, OUCCEeKTpUCa U BbICOTA
TpEeyroJIbHUKA, IIapauleorpaMm, pomo,
IIPSIMOYTOJIBHUK, KBaIpaT, TPaNeLys; OKPYKHOCTb,
KacaTellbHasi; paBEHCTBO M mojio0ue ¢uryp,
TPEYTrOJIbHUKOB; I1apaJlIEIbHOCTD U
MEPIEHIUKYJIIPHOCTD IPSIMBIX, YTOJI MEXKIY
IIPSIMBIMU, CAMMETPUS OTHOCUTEJIBHO TOUKH U
MPSIMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
I101a1b, NIEPUMETP.

Hcnoab3oBatsh GopmyJibl: IEPUMETPA U TIOMIAAN
MHOT'OYT'OJIbBHUKOB, JJIMHBI OKPYXKHOCTH U IIJIOIIAAN
Kpyra, 00bEMa NpsSIMOYTOIBHOTO MapaiieNenuneaa.

OnepupoBarb NOHATHAMM: TIPIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, BEKTOP; HCIOJIb30BATh 3TH
MOHSITHSL JIJIs1 IPEACTABIICHUS JAHHBIX U PELICHUS
3aja4, B TOM YHUCJIE U3 IPYTUX YIeOHBIX
npeaMeToB. Pemars 3agaum Ha MOBTOpEHUE
OCHOBHBIX IIOHATUHN, WITFOCTPALIUIO CBSI3€H MEXIY
Pa3IUYHBIMH YacTsAMU Kypca. BelOupaTh MeTon
JUIsl penieHus 3agaun. Pemarsb 3agauu us
MTOBCEIHEBHOM JKU3HU

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
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7 kaacc

HazBanue
pasaesia (TeMbl)

Kypca (4ucji0
4acoB)

OcHOBHOe coepKaHue

OcHOBHBbIE BHbI 1€ATEJILHOCTH 00Y4aI0UIUXCS

0P

VY CcTOMUNBOCTE METMAHEL.
[TpakTrueckas pabora
«CpenHue 3HaYCHUS».
Haubosmplitee 1 HaMEHBIIIEE
3HAYEHHMS YUCIIOBOTO Habopa.
Pazmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOILBIO
cpeaHero apupMeTHIeCKOro u Meauansl. Pemars
3a71a4H.

HN3yuaTh cBoiicTBA CPEIHUX, B TOM YHUCJIE C
MIOMOIIBIO II(PPOBBIX PECYPCOB, B XO/I€
MpaKTHYeCKuX pabot. OcBauBaTh MOHATHS:
HauOoJIbIlIee U HAMMEHbIIEE 3HAUEHUS YUCIOBOTO
MaccCHuBa, pa3max.

Ipencrasiaenue | [IpencraBieHune 1aHHBIX B OcBauBaTh CrOCOOBI MTPEACTABICHUS https://resh.edu.ru/subject/12/5/
JAAHHBIX tabmunax. [Ipaktudeckue CTAaTUCTUYECKUX JIAHHBIX M YUCIOBBIX MACCHBOB C
Karanor 6ecruiaTHOro 1iu)poBoro
. BBIYMCJICHUS 110 TAOJUYHBIM | TIOMOIIIBIO TAOJHII U JHArPaMM C UCITOJIb30BaHUEM d ru (10
KOHTEHTAa Ha nt. MIPOCBEIICHH
(7) naHHbIM. M3BNeueHue u aKTyaJlbHBIX M BOXKHBIX JaHHBIX (AemMorpaduueckue OHTC cducont.ru (1€, mpoceemene,
. OKC(Op/I, HOBBIH JTUCK
MHTEpIIpeTalus TaOIUYHBIX JTaHHbIE, IPOU3BOACTBO IPOMBILIIEHHOHN U (boxedopa, AUCK)
naHHbIX. [IpakTnueckas CEJIbCKOXO3AMCTBEHHOW MPOAYKLIHH, https://www.yaklass.ru/
pabota «Tabmuib. 0011IeCTBEHHBIC U TIPUPOIHBIC SIBJICHUS).
['paduueckoe npeacTaBicHUe https://uchi.ru/
N3yuarb MeToabl pabOThI ¢ TAOJTUYHBIMU U
JTAHHBIX B BUJI€ KPYTOBBIX,
rpaduuecKuMu I TaBJICHUSIMH JTAHHBIX
CTOJIOMKOBBIX (CTOJIOUATHIX ) paguriec peac © e ¢
MOMOIIIBIO II(PPOBBIX PECYPCOB B X0
nuarpamm. Urenue u b10 P peeyp A
MPAKTHYECKHUX padoT
MOCTPOCHHE AHATPAMM.
[Tpumeps! gemorpaduueckux
nuarpamm. [Ipaktnaeckas
paborta «/luarpammbi»
OnucareabHast UYucnossie HaObopbl. Cpennee | OcBauBaTh MOHATHS : YUCIOBOI Ha0Op, Mepa https://resh.edu.ru/subject/12/5/
CTAaTHCTHKA apudmernueckoe. Meaunana LEHTPaJIbHON TEHACHLIUU (Mepa LEHTpPa), B TOM
Karasnor 6ecratHoro mugpoBoro
YHCIIOBOr0 Habopa. qucie cpegHee apudMeTnueckoe, MeinaHa.
84) koHTeHTa Ha educont.ru (1C, mpocserieHwe,

dboxchopa, HOBBIH AUCK)

https://www.yaklass.ru/

https://uchi.ru/
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Pemats 3axauu Ha BEIOOD criocoba onucanus
JTaHHBIX B COOTBETCTBHMHU C MPUPOI0H JaHHBIX U
LEJIIMU MCCIIEIOBAHUS

Cayuaiinas
H3MEHYHBOCTD (6

)

Crnyuaiinast ”3MEHUYHNBOCTh
(mpumepsl). YactoTa
3HaYEHUI B MacCHBE JAHHBIX.
I'pynnuposka. I'ucrorpamMmel.
[IpakTrueckas pabora
«CrnyyaifHasi ”3BMEHUYHUBOCTH)

OcBauBaTh NOHATHSA . YACTOTA 3HAYEHUU B
MacCCHBE JIaHHBIX, TPYIIIUPOBKA TaHHBIX,
TUCTOrpaMMma.

CTpouTh 1 AaHAJIU3UPOBATH TUCTOTPAMMBI,
noadu- paTh MOJIXOISIINIA IIar TPYIITUPOBKH.

OcBaunBaTh rpadudecKkue MpeACTaBICHUS pa3HbIX
BHJIOB CJIyYallHOW U3MEHYHMBOCTH, B TOM YHUCIIE C
MTOMOIIBIO ITUGPOBBIX PECYPCOB, B X0
MPaKTUYECKON pabOTHI

https://resh.edu.ru/subject/12/5/

Karanor 6ecruatHoro mu¢gpoBoro
koHTeHTa Ha educont.ru (1C, npocBemieHue,
dokchop/, HOBBIH TUCK)

https://www.yaklass.ru/
https://uchi.ru/

BBenenue B
Teopuio rpagos
4 )

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3anauu ¢
nomo1nbto rpada. CreneHs
(BaJIGHTHOCTD) BEPILUHBI.
Yucno pédep u cymmapHas
creneHb BepuuH. Llens u
nuki. [lyTts B rpade.
[IpencraBnenue 0 CBI3HOCTH
rpada. O6xox rpada
(3¥inepoB MyTh).
[IpencraBnenue 06
OpPHEHTUPOBAHHBIX Tpadax

OcBauBaTh NOHATHS: Tpad, BepinHa rpada,
pebpo rpada, creneHs (BaIeHTHOCTH BEPILIUHBI),
ETb U IHKIL.

OcBauBaTh NOHATHS: TyTh B rpade, 3i1epos
nyTh, 00X0]1 Tpada, OpUeHTUPOBAHHBIH rpad.

Pematp 3a1a4u Ha TIOUCK CYMMBI CTETICHEH
BepIIvH rpada, Ha Mouck 00xo/a rpada, Ha TIOUCK
nyTel B OPUEHTUPOBAHHBIX Tpadax.

OcBauBaTh cnoco0bl NpeICcTaBICHUs 3a7a4 U3
Kypca anre0pbl, reOMETPUH, TEOPUU BEPOSTHOCTEH,
JIPYTUX IPEeIMETOB € MOMOIIbIO TpadoB.

https://resh.edu.ru/subject/12/5/

Karanor 6ecratnoro miugpoBoro
koHTeHTa Ha educont.ru (1C, mpocserieHue,
dboxchopa, HOBBIN AUCK)

https://www.yaklass.ru/
https://uchi.ru/

BeposiTHoCTb M
4acToTra
CJIY4YaHHOr 0
co0bITHS (4 1)

Crny4aiiHbli OIIBIT U
Clly4aitHO€ COOBITHE.
BeposTtHOCTh M yacToTa
coObITus. Ponp
MaJOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX
COOBITHIA B IPUPOZE U B
oOmecTBe. MoHeTa u
UrpajgbHasi KOCTb B TECOPUU
BepoaTHocTel. [IpakTruueckas

OcBauBaTh NOHATHUS: CTYYaHBIN OMBIT U
cily4aifHOe cOOBITHE, MAJIOBEPOATHOE U
MPAKTHYECKH JOCTOBEPHOE COOBITHE.

N3y4aTh 3HaUMMOCTb MaJIOBEPOSITHBIX COOBITUI B
IpHUpoJie U OOIIECTBE HA BaXKHBIX IPUMEPAX
(aBapuH, HECUACTHBIE CITy4Yau, 3alUTa
nepcoHaIbHON MHpOpMAIUH, ITepeiaya JaHHBIX).

https://resh.edu.ru/subject/12/5/

Karanor 6ecmnatHoro ugpoBoro
koHTeHTa Ha educont.ru (1C, mpocsenieHue,
doxcdop/, HOBBIH TUCK)

https://www.yaklass.ru/

https://uchi.ru/
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paborta «HacToTa BhIaICHUS
opJiay

HN3yuaTh poab KIIACCUYECKUX BEPOSITHOCTHBIX
Mojienel (MoHeTa, UrpajibHas KOCTh) B TEOPHH
BEPOSITHOCTEM.

Ha6monaTh 1 M3y4aTh 4acTOTY COOBITHI B
IIPOCTBIX 3KCIEPUMEHTAaX, B TOM YHUCJIE C TIOMOILBIO
UQPPOBBIX PECYPCOB, B XO€ MPAKTUIECKON pabOTHI

O0600menue, IIpencraBieHue JaHHBIX. IToBTOPSATH H3y4EeHHOE U BBICTPAMBATH CHCTEMY
KOHTPOJIb OmnwucarenpHas CTaTUCTUKA. 3HAHUH.
BeposiTHOCTE ciydaitHOTO

(59 COGBITHS PemaTs 3axaum Ha NpeicTaBICHUE U ONIMCAHUE
JTAHHBIX C MIOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cyxk1aTh NpUMePbI CIIy4ailHBIX COOBITUH,
MaJOBEPOSTHBIX U IPAKTHYECKH JOCTOBEPHBIX
CIIy4alHBIX COOBITUH, X POJIM B IPUPOE U )KU3HU
4eJI0BEKa

8 knace
Ha3Banmne 0P

pasaesia (TeMbl)

Kypca (4uciio
4acoB)

OcHOBHOe coep:KkaHue

OcHOBHBbIE BHbI 1€ATEJILHOCTH 00Yy4aI0NIUXCS

IToBTOpEHHE
Kypca 7 KkJjacca
(4 4)

[IpencraBnenue qaHHBIX.
OnucarenpHas CTaTUCTHKA.
CrydaiiHasi ”3MEHUYHNBOCTb.
Cpennue uncinoBoro Habopa.
Cry4aiinpie COOBITHSI.
BeposTHOCTH M 4aCTOTHI.
Knaccuueckue monenu
TEOPUU BEPOSATHOCTEN:
MOHETa U UrpajibHasi KOCTb

IHoBTOPATH N3YYEHHOE U BLICTPAMBATH CUCTEMY
3HAHUU.

Pemartp 3a1a4u Ha npesicTaBlIEHUE U ONHMCaHKE
JTAHHBIX C MIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
PemaTs 3axa4um Ha NpeicTaBICHUE
IPYNIIMPOBAHHBIX JAHHBIX U ONMCAHUE CIIY4aitHOU
WU3MEHUYUBOCTH.

Pematp 3axa4uu Ha onpe/esieHHe YacTOThI
CIIy4aiHbIX COOBITHI, 00CYXI€HNE TPUMEPOB
CIIy4alHbIX COOBITHH, MAJOBEPOSITHBIX U

https://resh.edu.ru/subject/12/5/

Karanor 6ecrmaTHOro 1iud)poBoro
koHTeHTa Ha educont.ru (1C, mpocsenieHue,
(dhoxcdopa, HOBBIN TUCK)

https://www.yaklass.ru/
https://uchi.ru/

77




MIPAKTHYECKH JOCTOBEPHBIX CIYyYalHbBIX COOBITHIA,
UX POJIU B IPUPOJE U KU3HU YEIIOBEKA

OnmucareabHast
CTATHCTHKA.
PaccenBanue
JaHHBbIX (4 4)

Otknonenus. Jucnepcus
YHCII0BOTO Habopa.
CranmapTHoe OTKIIOHEHHUE
YHCIIOBOTO Habopa.
JlnarpamMmsl pacCeuBaHMs

OcBaunBaTb NOHATHSA: AUCTICPCUA U CTAHAAPTHOC
OTKJIOHCHUE, NUCII0JIb30BaTh 3T XapaKTEPHUCTHUKNU
AJIs1 OITMCaHUsA PACCCUBAHUA NaAHHBIX.

BoiaBUraTh runoTe3bl 00 OTCYTCTBUU WIIH
HaJUYHH CBSI3H 110 JUArpaMMaM pacCEeUBaHMS.

CTpouThb 1uarpaMMbl pacCeUBaHUS TI0
MUMEIOIIUMCS TaHHBIM, B TOM YHUCJIE€ C TTIOMOIIBIO
KOMIThIOTEPA

https://resh.edu.ru/subject/12/5/

Karanor 6ecrmatHoro mugpoBoro
koHTeHTa Ha educont.ru (1C, mpocBemenue,
(doxchop1, HOBBIH THUCK)

https://www.yaklass.ru/

https://uchi.ru/

MmuoxecTBa (4 1)

MHO0XeCTBO, TOAMHOKECTBO.
Omnepanuu Haj
MHOYKECTBAMU: 00beTMHEHHE,
repeceyeHue, JI0MOJIHEHHE.
CaoiicTBa onepanuii Hajl
MHO>KECTBAMM:
MepeMeCTUTEIBHOE,
coYeTaTeabHOE,
pacmpenenuTenbHoe,
BKIIFOUeHUs. ['padudeckoe
MpeICTaBIEHUE MHOXKECTB

OcBauBaTh NOHATHSA . MHOXCCTBO, 3JICMCHT
MHOXKECTBA, IIOAMHOXCCTBO.

BpInoJHATH Onepauuu HaJl MHOKECTBAMU
00beIMHEeHHE, TIepECeUCHHE, TOTIOJTHEHNUE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COoYeTaTeNIbHOE, paclpeeIuTEIbHOES, BKIIOUCHHUS.
Hcnonb3oBaTh rpaguaeckoe mpecTaBICHHE
MHO>KECTB IIPU OMMCAHUK PEATBHBIX MPOIECCOB U
SIBJICHHIA, TIPU PEIICHUH 3a/1a4 U3 APYTHX YIeOHBIX
MPEIMETOB U KypCOB

https://resh.edu.ru/subject/12/5/

Karanor 6ecriataoro iudpoBoro
koHTeHTa Ha educont.ru (1C, mpocBemieHue,
(dhoxkcdop, HOBBIN JUCK)

https://www.yaklass.ru/
https://uchi.ru/

BeposiTHOCTB
CJIy4aiHOr o
co0bITHS (6 1)

DneMeHTapHbIe COOBITHS.
Crny4aiinpie COOBITHSI.
bnaronpusarcTByromue
3JIEMEHTapHBIC COOBITHSI.
BepositHOCTH COOBITHIA.
OnbITH ¢ PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITHSIMH.
CrnydaiiHbI# BEIOOD.
[paktuyeckas pabora
«OnbITHI €
PaBHOBO3MOYKHBIMU
3JIeMEHTapHbI- MU
COOBITHUSIMI

OcBanBaTh NOHATHSA: YIIEMEHTAPHOE COOBITHE,
cITydaiiHOe COOBITHE KaK COBOKYITHOCTb
OJaroNpUATCTBYIOIIUX AJIEMEHTAPHBIX COOBITHH,
PAaBHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHSI.

PemaTp 3a1a4u Ha BEIYMCIICHUE BEPOSITHOCTEN
COGLITI/II\/'I 10 BGpOﬂTHOCTSIM BHeMeHTapHLIX
COOBITUH CITy4alHOTO OTIBITA.

PemaTp 3a1a4u Ha BEIYMCIIEHUE BEPOSITHOCTEN
COOBITHIA B OTIBITAX C PABHOBO3MOYKHBIMU
AJIEMEHTAPHBIMH COOBITHSIMU, B TOM YHUCJIE C
MIOMOLIBIO KOMITBIOTEPA.

https://resh.edu.ru/subject/12/5/

Karanor 6ecrmatHoro iugpoBoro
koHTeHTta Ha educont.ru (1C, mpocsemienue,
(doxchop1, HOBBIH THCK)

https://www.yaklass.ru/

https://uchi.ru/
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IIpoBoaMTHL U M3y4YaTh ONBITHI C
PaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
(Cc UCIIOJIP30BAHUEM MOHET, UTPAIbHBIX KOCTEH,
JpYrux Mojiene) B Xo/ie MpakTUYeCKon paboThl

BBenenue B
Teopuio rpagos
(4 9)

JHepeBo. CBoiicTBa nepesa:
€MHCTBEHHOCTb IIyTH,
CYILIECTBOBAHUE BUCSYEH
BEPILUUHBI, CBSI3b MEXK]Y
YUCJIOM BEPILIUH U YHCIOM
pébep. IlpaBuno yMHOXKEHUS

OcBauBaTh NOHSATHS: ICPEBO Kak rpad O6e3 ukIia,
BHUCsIUasi BepIIKHA (JIKCT), BETBb JIEpPeBa, MyTh B
JiepeBe, IUaMeTp JepeBa.

HN3yuarp cBOMCTBA AEpEBA: CYLIECTBOBAHUE
BUCSTYCH BEPIIMHBI, €IMHCTBEHHOCTD ITyTH MEXKIY
JIBYMsI BEPIITUHAMH, CBSI3b MKy YUCIIOM BEPIIUH
u yuciioMm péoep. Pemars 3a1a4n Ha MOUCK H
nepevnciaeHne MyTel B IepeBe, ONpeIelIiCHue Yuciia
BepIIUH WK pedep B HepeBe, 00X0a OMHAPHOTO
JIepeBa, B TOM YHUCJIE C TIPUMEHEHUEM TIpaBUiIa
YMHOYKEHUS

https://resh.edu.ru/subject/12/5/

Karanor 6ecrmaTHoro mugpoBoro
koHTeHTa Ha educont.ru (1C, mpocBemieHue,
(doxchop1, HOBBIH THUCK)

https://www.yaklass.ru/

https://uchi.ru/

Cayuvaiinble
co0bITHS (8 1)

[IpoTHBONOI0KHOE COOBITHE.
Huarpamma Diiepa.
OObennHeHNe U iepeceyeHme
coObITuii. HecoBmecTHbIE
coObITHs. Popmyrna
CJI0’KEHHUS BEPOATHOCTEN.
IIpaBuno yMHOXEHUSA
BEPOSITHOCTEHN. Y CJIOBHAS
BEpOATHOCTh. HezaBrucumble
coosiTus. [Ipencrasnenne
CIIy4allHOT' O KCIIEPUMEHTA B
BHJIE JIepeBa

OcBanBaTh NOHATHSA . B3aUMHO
HpOTI/IBOHOJ'IO}KHBIe CO6I)ITI/I$I, onepam/m Hazg
COOBITHSIMU, OOBEANHEHNE U TIEpeCceUeHHe
coObITHii, Aarpamma Jilnepa (Diinepa—BenHa),
COBMECTHEIC U HECOBMECTHBIEC COOBITHS.

H3y4aTs TeopeMbl 0 BEPOSATHOCTH 00bEIMHEHUS
JBYX COOBITUH ((OPMYIIbI CIIOKEHUS
BEPOSITHOCTEM).

Pemats 3axa4u, B TOM 4uCIie TEKCTOBBIE 33/1a4H
Ha ONpeiesieHHe BEPOSTHOCTEH 00beTMHEHUS U
nepecedeHust COObITHI C MOMOIIIBIO YHCIIOBOM
IpsIMOM, AMarpaMm Ditniepa, GopMyJIbl CI0KEHUS
BEPOSITHOCTEM.

OcBauBaTh NOHSATHS: TPABIIIO YMHOXKEHHUS
BEPOSITHOCTEH, YCIIOBHASI BEPOSITHOCTD,
HE3aBHCHMBbIE COOBITHUS IEPEBO CIYYAHOTO OMbITA.

H3yuarth cBoiicTBa (onpeaencHus) He3aBUCUMBIX
COOBITHH.

https://resh.edu.ru/subject/12/5/

Karanor 6ecrmataoro g poBoro
koHTeHTa Ha educont.ru (1C, mpocsenieHue,
(doxchop1, HOBBIH THCK)

https://www.yaklass.ru/

https://uchi.ru/

79




Pemathb 3aga4n Ha OMpCaACICHUC U UCITOJIBL30BAHUC
HE3aBUCHUMBIX COOBITHIA.

O0o0menue,
KOHTPOJIb

(44)

[IpeacraBineHune n1aHHBIX.
OnucarenpHasi CTaTUCTHKA.
I'padsr. BepositHOCTB
CITy4aitHOTO COOBITHSI.
D1eMeHThl KOMOMHATOPUKU

IloBTOPSATH U3yYEeHHOE U BHICTPAMBATH CHCTEMY
3HAHUH.

PewmaTs 3a1aum Ha npejcTaBieHUe U OMMCAHNE
JTAHHBIX C MIOMOIIbIO U3YYEHHBIX XaPAKTEPUCTHK.
Pemats 3axaum ¢ npumeHeHneM rpados.

Pemarnb 3ala4YM Ha HaXOXICHUEC BEPOATHOCTH
CJ'Iy‘IH.IZHOl"O COOBITHS TIO BCPOATHOCTAM
SJICMCHTAPHBIX CO6I>ITHﬁ, B TOM YHMCJIC B OIIBITax C
PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU COOBITHSIMHU.

PemaTsb 3a1a4n Ha HAXOXKACHUE BEPOSITHOCTEN
00beIMHEHMS U TIEPECEUEHUS COOBITUH, B TOM
YHCJIE HE3aBUCUMBIX, C UCIIOJIb30BAHUEM
rpaduuecKkux NpeJCTaBICHUN U 1epeBa
CJIy4ailHOTO OIIBITA.

Pemats 3a1aun Ha nepevrcieHre KOMOMHAIIUN
(uncna mepecTaHOBOK, YMCIIA COUYETaHMM ), Ha
HAXO0XJI€HUE BEPOATHOCTEH COOBITHIA C
MIPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIC C
UCIOJIb30BaHUEM TpeyroyibHuka [lackans

9 kaacc (He MeHee 34 1)

Ha3Banue
pasaesa (TeMbl)

Kypca (4uciao
4acoB)

OcHoBHOe coepxkaHue

OcHoOBHBIE BU/IbI /IEATEJIbHOCTH 00y4alOUINXCS

0P
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IToBTOpEHME
Kypca 8 kiacca
(4 4)

[IpencraBnenue JaHHBIX.
OnucaTtenbHas CTaTHCTHKA.
Omnepanuu Hal COOBITHSIMH.
He3aBucuMocTh COOBITHH

IToBTOPATH N3YYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUN.

Pematpb 3aga4n Ha MpEeaACTABIICHUC U OIMUCAHUC
JaHHBIX.

PemaTp 3a1a4u Ha HAXOXKIEHUE BEPOATHOCTEN
00BeIMHEHHS U TIEPECEUCHUS COOBITUH, B TOM
YHCJIe He3aBUCHUMEIX, C HCITOJIb30BaHUEM
rpaduuecKux mpeAcTaBICHUN U IepeBa
CIIY4ailHOTO OIBITA.

Pemarp 3a1aun Ha niepevrciieHre KOMOUHAIIUIA
(uucna mepecTaHoBOK, YMCIIa COYETaHUil), Ha
HaXO0XJI€HUE BEPOATHOCTEHN COOBITHI ¢
IpUMEHEeHHEM KOMOMHATOPUKH, B TOM YHCIIE C
MCIIOJIb30BaHueEM TpeyrojbHuka [lackans

https://resh.edu.ru/subject/12/5/

Karanor 6ecrmaTHOro mudpoBoro
koHTeHTa Ha educont.ru (1C,
npocBseteHue, Gokcop1, HOBBIN JTUCK)

https://www.yaklass.ru/

https://uchi.ru/

DJIeMeHThI KomOunaTopHOe npaBuiio OcBanBaTh NOHATHS: KOMOWHATOPHOE MTPABUIIO https://resh.edu.ru/subject/12/5/
KOMOH- HoKeHwus. IlepecTaHOBKH. MHOKCHHS, YIIOPSIIOUYeHHAS mapa, TPohKa
M P Y > YIOP ba, 1p Karanor 6ecriaTHOro nugppoBoro
HATOPUKH ®axropuan. Coueranus u 00BEKTOB, MMepecTaHOBKa, (pakTOpHal yncia, d tru (1C
. . KOHTEHTa Ha educont.ru
4 YHCIIO COYETAaHUH. COUETaHUE, YUCIJIO COYETAHUMN, TPEYTOJIbHUK Poxed L )
q npocseleHue, Gokchop, HOBbIN AUCK
() Tpeyronsnuk [Tackais. [Tackans. P m ’ P, a
[IpakTueckas padbora https: klass.r
P P o Pemarp 3a1a4u Ha iepevynCIICHUE ttps://www.yaklass.ru/
«Bplunciienne BeposATHOCTEN
TIOPSIOYEHHBIX T K, TIEPEUNCIICHI . i
. NEPEeCTAaHOBOK U COYETAHUH 3JIEMEHTOB PA3IUUHBIX
KOMOUHATOPHBIX (QYHKIUI
MHO>KECTB.
AJICKTPOHHBIX TaOJIUII»
Pemate 3a1a4mM Ha IPUMEHEHUE YKCIIA COYCTAaHUN
B anreoOpe (CokpaméHHoe YMHOKEHNUE, ONHOM
Heiorona). Pematb, npuMeHsisi KOMOMHATOPUKY,
3aJjauu Ha BBIUUCIIEHUE BEPOATHOCTEH, B TOM YHUCIIe
C TIOMOIIBIO JIEKTPOHHBIX TAOJIHUIL B XOJ1€
MPaKTUYECKON pabOThI
I'eomeTpuyeckasn | ['eomerpuueckas OcBanBaTh NOHATHE T€OMETPUUYECKON https://resh.edu.ru/subject/12/5/
BEPOATHOCTD BEpOATHOCTh. CirydaliHbIH BEpOSATHOCTH. Pelmiarhb 3a7a4u Ha HAX0XKICHHE

BBIOOP TOUKH U3 (PUTYpPHI HA

BepOHTHOCTeI\/'I B OIIbITaX, NPCACTABUMBIX KaK BBI60p
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(4 9) IIJIOCKOCTH, U3 OTPE3Ka, U3 TOYEK U3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka WIH Karanor 6ecmiataoro nudpoBoro
JIyTU OKPY>KHOCTH JIyTU OKPY>KHOCTH, YHCIIOBOTO MPOMEKYTKA koHTeHTa Ha educont.ru (1C,
npocselieHue, Gpoxcdop, HOBbII IUCK)
https://www.yaklass.ru/
https://uchi.ru/
HcneiTanusa Ucnerranue. Ycmex u OcBauBaTh NOHATHS : UCTIBITaHUE, d5IeMeHTapHoe | https://resh.edu.ru/subject/12/5/
Bepuyaiau Heynava. Cepusi UCTIBITAHUN | COOBITHE B UCTIBITAHUM (YCIIEX U HEY/Aaua), Cepus
. Karanor 6ecraTHOro mug)poBoro
JIO TIEPBOTO yCIIexa. WCIIBITAHUH, HACTYIUICHUE TIEPBOTO yCcIieXa
(6 9) . koHTeHTa Ha educont.ru (1C,
Hcnwitanus bepaymnnu. (meymaun), cepus ucnbiTaHui bepHymim. .
. MIPOCBEIICHU K HOBBIN JWCK
BepositHocTH coObITHIT B p . poCBeImeHue, Gokchopy, HO JCK)
. elaTh 32124 Ha HAXOXKICHHE BEPOSITHOCTEH
CepHH HCTIBITAHHH EpHYITH. COOBLITHH B CEPUH UCIIBLITAHUN 10 nepBoro cIiexa, B https://www.yaklass.ru/
[TpakTrueckas pabora P P Y ’
TOM YHUCJIE C TPUMEHEHUEM MYJIBI MBI . i
«Hcnbrranus beprysiny 0 clie ¢ HPUMCHCHHC (hopmyIEr Cym https://uchi.ru/
r€OMETPUUECKOU MPOTPECCUH.
PemaTh 3a1aum Ha HAXOXKICHUE BEPOSITHOCTEH
AIIEMEHTAPHBIX COOBITHI B CEPUH UCTILITAHUN
bepnysum, Ha HAXOXKIECHUE BEPOSTHOCTH
OTIPeICIEHHOTO YUCIIa YCIIEXOB B CEPUU
ucneiTanuil beprnymu. U3yuarts B xoae
NMPaKTH4eCKOi padoThl, B TOM YUCJE C TOMOUIbIO
U (POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
Cepuu UCbITaHui bepHysum
Cayuaiinas CnyuaiiHasi BeJIMYUHA U OcBouTH NOHATHS: CITyYaiiHas BEJIMUMHA, https://resh.edu.ru/subject/12/5/
BeJIMYHHA pacnpeenenue 3HaYeHHUE CIy4yailHOW BEIMUYUHBI, pacrpeesieHue
. . Karanor 6ecrmatHoro mugpoBoro
BEpPOSITHOCTEH. BEPOSITHOCTEH.
(6 4) koHTeHTta Ha educont.ru (1C,

MateMaTH4ecKoe OXKUJaHue
U JUCHIEPCHs CITydaliHOU
BeMYMHBL. [IprMepbl
MaTEMaTHYECKOI0 OKUIAHMS
KaK TEOPETUYECKOTO
CPEIHEr0 3HAYCHUS
BenuuuHbL. [loHATHE O 3aKOHE
Oonpmmx uucen. M3mepenne
BEPOSATHOCTEH € TOMOILIBIO

H3yuartp U 00CyKAATH IPUMEPHI TUCKPETHBIX U
HETIPEPBIBHBIX CITyYalHBIX BEJTHUUH (POCT, BEC
YeJI0OBEKa, YUCICHHOCTh HACEIICHHS, IPYTUE
M3MEHYMBBIC BEJTMUUHBI, PACCMATPUBABIINICS B
KypCe CTaTUCTUKH ), MOJICIBHBIX CITyYaifHbIX
BEJIMYMH, CBSI3aHHBIX CO CIy4allHBIMU OIBITAMHU
(OpocaHme MOHETBI, UTPATBHOI KOCTH, CO
CIy4alHBIM BBIOOPOM H T. 11.).

npocseleHue, Gpokcdop, HOBBII TUCK)

https://www.yaklass.ru/

https://uchi.ru/
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yacToT. [Ipumenenue 3akoHa
OOJIBIIINX YKCEN

OcBauBaTh NOHATHS: MATEMATHUECKOE OXKHUIAHNUE
CIIy4aliHOM BEJIMYMHBI KAK TEOPETHUYECKOE CpEHEE
3HA4YEHME, JUCIIEPCUS CIIy4aiiHOW BEJIMYMHBI KaK
aHaJIOT TUCIIEPCUH YHCIOBOIO Habopa.

Pemiate 3a1a4um Ha BBIYKCIICHHE MATEMATHYECKOTO
0’KMJIaHMSI U TUCIIEPCUN JUCKPETHOM CIIy4aiiHOU
BEJIMYMHBI 110 3aJJaHHOMY PacIpeeICHHIO, B TOM
YHCIIE 334, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEpESIMHU.

3HAKOMMTBCS C MATEMAaTUYECKUM OXKUJIAHUEM U
JIACIIEpCUEN HEKOTOPBIX PaCIpeesICHU, B TOM
YHUCJIE paclpeaeeHUs CIIy4aiHON BEJIMYUHbBI
«4UCJIO YCIIEXOB» B CEpUU UCIBITAHUHN bepHyiu.

M3y4yarh 4acToTy COOBITUS B TOBTOPSIFOIIUXCS
CIIy4alHBIX ONBITAX KAK CIy4alHYIO BEJINUUHY.

3HAKOMMTBCS C 32aKOHOM OOJIBIIMX YKcen (B
dbopme bepHynnn): mpu 6OJIBIIOM YKCIIE OMBITOB
gacToTa cOOBITUS OJIM3Ka K €70 BEPOSITHOCTH.

Pemath 3a1aum Ha U3MEpPEHUE BEPOSTHOCTEH C
MOMOIIbIO YacTOT. QOOCYKAATh POJIb 3aKOHA
0O0JIBIINX YHCEI B 000CHOBAHUH YaCTOTHOT'O
METO]1a U3MEPCHHS BEPOSITHOCTEH.

O0cykaaTh 3aKOH OOJIBIIMX YUCENT KaK
MPOSIBJICHUE CTATUCTUYECKOW YCTOMYMBOCTH B
M3MEHYMBBIX SIBIICHUSX, POJIb 3aKOHA OOJBIINX
YuUCell B PUPOJE U B )KU3HU YEIOBEKA

O0001eHue,
KOHTPOJIb

(10 v)

[IpencraBnenue JaHHBIX.
OnucatenbHas CTaTUCTHKA.
BeposiTHOCTB CitydaitHOro
COOBITHS. DIIEMEHTHI
koMOuHaTopuku. CiydaiiHble
BEJIMYMHBI U PACIIPEICICHUs

IHoBTOPATH N3YYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUN.

Pematp 3a1aum Ha npeiCTaBICHUE U ONTUCAHUE
JaHHBIX.

PemaTp 3a1a4u Ha HAXOXKICHUE BEPOATHOCTEMN
COOBITHIA, B TOM YHCIIE B OIBITaX C
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PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH,
BEPOSATHOCTEH 00BEIMHEHHS U TIEpECEUCHUS
COOBITHI, BEIUUCIISITH BEPOSITHOCTHU B OIBITAX C
CEepUSIMU CIIyYalHBIX UCIIBITAHUI

IIpunoxenue

Opranusanys NPOEKTHON U Y4eOHO-HCCIe0BATEIbCKOM 1eATeJIbHOCTH 00y Y0 XCH.
5 knacc

—

. CymMMa yrJIoB TpEyroibHMUKa Ha IJIOCKOCTH M Ha KOHYCE
. CoBepllIeHHbIE YnCIia

. Uucia MepcenHa

. UeTbIpe 1eMCTBUS MaTeMaTUKHU

. IpeBHuE MephI JIUHBI

. Bo3aukHOBeHME uncen

. Cuétn

. CTapI/IHHBIe PYCCKHUEC MCPBI WK CTaAPUHHAA MAaTCMAaTHKa

O 0 N O »n bk~ W N

. Marnueckue KBaaparsl
6 knacc
1. Apudpmerrka Maruumkoro
. Uucna
. Maremarnka Ha KjieT4aTon Oymare
. Pemmero Dpartocdena
. Macmra6. Pa6ota ¢ xommacom, GPS-HaBuranms

. MaremaTtnka B KHU3HH Y€JIOBEKa

U)WV, I SN US T \O)

. Jleontnii ®ununoBrny MarHunkuii u ero « ApupmeTrukar»



I.

. 321)13‘11/1 Ha MICPCIIMBAHUC KUIKOCTU

. KOOpI[I/IHaTHaH IIJIOCKOCTBh M 3HAKH 30/]aKa

7 Knacc

"[IpuMeHeHne paBeHCTBA TPEYTOJIbHUKOB P U3MEPUTENBHBIX paboTax”

. 'eomerpust popmyn

. IIpouieHTHBIE pacUYETHI HA KAaXK/bIM JEHD
. llentubie npobu

. CknlajiHble KBaJIpaThl

2
3
4
5
6.
7
8
9

[Tocnenane nudpsl cTeneHen

. Tpeyronpuuk ITackans
. CBoiicTBa cTerneHu

. CTpana TpeyroJibHUKOB.

10. JIuct Mébuyca

11. [lepuonnyeckas qpoOb MHE yIBIOHYIIACh

12. HeHeHI/Ie BO MHO>KCCTBC MHOI'O4JICHOB

o I N W B~ W

. [lpumenenne nogo6us TPEyroJbHUKOB MPH U3MEPHUTEIbHBIX paboTax
. [Iugarop u ero reopema

. KpuBble Ha miockocTu

. 3ameyaresbHble KPUBBIE

. [Tnomaau duryp

. B3aumocBsI3b apXUTEKTYpBl U MATEMATHKH B CHMMETPUU

. [TapkeTnt

. bopatopsl

8 knacc
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9. INoctpoenue rpadukoB WK QyHKIUH.
10. Ot HaTypaJIbHOTO YKCa 4O MHUMOW €TUHUIIBI
9 knacc
1. Mcrionb30BaHMe TPUTOHOMETPUIECKHIX (POPMYIT TPH U3MEPUTEIBHBIX paboTax
2. 3010TO€E CeueHue
3. Iloctpoenue rpadukoB CIOKHBIX (YHKITHI
4. HectanmapTHble CIIOCOOBI pellieHHsI KBaIpaTHBIX YpaBHEHHH
5. TpeyronbHuk Jitnepa-bepryinu

6. YpaBHeHHUs (BB, PEIICHUS U T.].)
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