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HOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma yuebHoro npenmMera «MareMaTHKa» Ha YpOBEHb OCHOBHOT'O OOIIET0
oOpa3zoBaHus s o0yyarommxces 7—9-X KiaccoB pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMH:

e ®depepanpHoro 3akoHa ot 29.12.2012 Ne273-®3 «O6 obpazoBanuu B Poccuiickoii
Denepanuny;

e [puKa3za MHUHHUCTEpCTBAa oOpazoBanmss W Hayku PD ot 17.12.2010 Nel897 «O06
YTBEPXKICHUH (PellepalbHOTO TOCYAAPCTBEHHOTO OOpPa30BaTENbHOIO CTaHAApTa OCHOBHOIO
o01rero oopa3oBaHUs»;

e nmpukaza MunnpocsemnieHuss oT 18.05.2023 Ne370 «O6 yrBepxkaeHun ¢eaepaabHOn
00pa3oBaresbHON MPOrpaMMbl OCHOBHOI'O 00I1IET0 00pa30BaHUs;

e (enepanbHOIl paboueit mporpammbl yueOHOTro mpeamera «MaTemMaTukay.

B cootBercTBUE € (penepanibHOIl  00pazoBaTeNbHONW MPOrpaMMbl  OCHOBHOTO  OOILEro
00pa3oBaHus, YTBEPXKICHHON IprKka3oM MuHucrepcTBa npocseuienus Poccuiickoit denepanuu
or 18.05.2023 Ne370 «OO6 yrBepxkaeHuu deaepanbHOH 00pa3oBaTeNbHON MPOTrpamMMBbl
OCHOBHOT'O 001Iero 00pazoBaHMs» B Kypc «Anredpa» B 7-9 Kilaccax MHTETPHUPYETCS MPEIMET
«BeposTHOCTH U CTaTUCTUKAY.

CBs13b ¢ paboueit TporpaMMoi BOCIIUTaAHUS IITIKOJIBI
Peanuzamusi  BOCHUTATENBHOTO  MOTEHLHMAda ypokoB  uHGOpMaTUKH  (YpOUHOU
JESTSIIBHOCTH, ayIMTOPHBIX 3aHATHH B paMKax MaKCUMAJIBHO JIOIyCTUMOHM Yy4eOHOUW Harpy3KH)
peycCMaTpUBAET:

® MaKCHMMalbHOE HCIOJb30BaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COAEpKAHUS YPOKOB
Uisi POPMHUPOBAHUS Y OOYYAIOIIMXCS POCCUHUCKHUX TPAIUIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX H
COLIMOKYJIBTYPHBIX ~ I[EHHOCTEH, POCCHICKOTO HCTOPUYECKOTO CO3HAHUS HA  OCHOBE
HCTOPUYECKOIO IPOCBEIIEHUS; MOAOO0p COOTBETCTBYIOUIETO COJIEP)KaHUSA YPOKOB, 3aJlaHuM,
BCIIOMOTaTeNbHBIX MaTePUaoB, MPOOIEMHBIX CUTYAIUH ATl O0CYKICHHIA,

e BKIIOYEHHUE B COJCPKAHHE YPOKOB IEJIEBBIX OPUEHTHUPOB PE3yNbTATOB BOCHHUTAHUS, UX
y4eT B ONpeAeNIEHUU BOCIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATHI;

e BBHIOOpP METO/IOB, METOJUK, TEXHOJIOTHIA, OKA3bIBAIOIINX BOCIUTATENLHOE BO3/ACHCTBHE HA
JMYHOCTh B COOTBETCTBHUH C BOCHHUTATENBHBIM HJICAIIOM, IENBI0 M 33Ja4aMH BOCIHTAHHS,
[[EJIEBBIMU OPHUEHTHPAMU PE3YJIbTaTOB BOCIUTAHUS; PEATU3alMI0 MPUOPUTETAa BOCIUTAHUS B
y4eOHOM JesTEeNHHOCTH,

® TIpUBJICYCHNWE BHUMAHUS OOYUYAIONIMXCS K EHHOCTHOMY acIleKTy U3y4aeMbIX Ha ypoKax
MpEeIMETOB, SIBICHUI W COOBITUH, WHUIMUPOBAHUE OOCYXKICHUN, BBICKA3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKM CBOETO JUYHOCTHOTO OTHOIICHHSI K HM3y4aeMBbIM COOBITHSIM, SIBIICHUSIM,
TUIaMm;

® TpPUMEHEHHWE WHTEPAKTUBHBIX ¢GopM y4eOHON paboOThl — HMHTEJUIEKTYaJIbHBIX,
CTUMYJTUPYIONINX ITO3HABATEIIPHYI0 MOTHBAIIMIO, HWIPOBBIX METOJHK, TUCKYCCHMA, IArOIIHX
BO3MOXXHOCTh MPUOOPECTH OMBIT BEACHHS] KOHCTPYKTUBHOTO JAMAajora; TpYNIoOBOW paboTHl,
KOTOpasi Y4UT CTPOUTH OTHOIIEHHS M JeHCTBOBAaTh B KOMaHZE, CIIOCOOCTBYET DPAa3BUTHIO
KPUTHYECKOTO MBIIUICHHUS,

e MoOyXJIeHHe O0ydJaromuxcs coOM0AaTh HOPMBI TOBEACHUS, INpaBHUia OOIIEHUS CO
CBEpCTHUKAMH ¥ TIEarOTHYECKUMU paOOTHUKAMH, COOTBETCTBYIOIME YKIIQAY IIKOJIBI,
YCTaHOBJICHHE U MOAJEPKKY T00pOKeTaTeNEHON aTMOC(EPHI;

® OpraHM3alfio0 HACTABHUYECTBA MOTHUBHUPOBAHHBIX U 3PYAUPOBAHHBIX OOYYAIOIIUXCS HAT
HEYCIEBAIOIIMMU  OJIHOKJIAaCCHUKaMH, B TOM 4HCI€ C OCOOBIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTSIMU, MAIOMIETO OOYYAIOIIUMCS COLMATbHO 3HAYUMBIA OMBIT COTPYAHHYECTBA U
B3aMMHOM ITOMOIIIH;



® VHUIMHPOBAHUE U TMOMJIEPKKY HCCIEAOBATEIbCKON ACSITENFHOCTH OO0YyYarOIIuXCs,
IUTAHUPOBAHWE W BBHIMOJTHEHHE WHIMBUAYAIBHBIX W TPYIIOBBIX MPOEKTOB BOCIHUTATEIHHON
HAIPaBJIEHHOCTH.
Pe3ynbrarel euHCTBAa Y4eOHOW M BOCIIUTATEIBHON JESATEILHOCTH OTPAKEHBI B pa3Jiene
paboueii mporpammbl «JIMYHOCTHBIE pe3ybTaThl U3ydeHHs yueOHOro mpenmera «MaTemaTuka
Ha YpPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUI.

COJEPKAHUE OBYYEHUSA
7 KUIIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbI 3amucu Apoleilt K
apyroi. IloHATHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALIMOHAIBHBIX
yucen. Apudmerndeckue AEHCTBUS ¢ PaLMOHAIBHBIMU yuciamMu. Perienue 3aia4 U3 peaibHOU
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHb ¢ HaTypaJlbHBIM IOKa3aTelieM: ONpeJelieHue, Ipeodpa3oBaHue BBIPAKEHUN Ha
OCHOBE OTIpPE/ICICHHUS, 3aIUCh OOIBIINX Yncenl. [IpomenHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
poOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIEC 3a]laud HA MPOLEHTHI, PELICHUE 3a/ad U3 pealbHOM
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB EIMMOCTH, Pa3JIOKEHUE HA MHOXKUTEIN HATYPaIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IIlepeMeHHBIE, YACIOBOE 3HAUYEHUE BBIPAKEHUSA C NEepeMeHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKACCTBEHHO paBHBIC
BBIpQXXEHUSI, IPaBUJIa MIPEOOPa30BaHUsI CYMM M IPOU3BENEHUH, MpaBUila PACKPBITUS CKOOOK U
NPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHouneHnbl 1 MHOrowieHbl. CteneHb MHorouieHa. Clio)keHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHMs: KBagpaT CyMMbl M KBaJpaT PAa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO YypaBHEHU,
pellleHue JIMHEHWHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

Jluneiinoe ypaBHEHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. Crucrema JABYX JTHHEWHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHMH CIOCOOOM IOJCTaHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7ad ¢ IIOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTrosiHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcrmucca U opauHaTa TOYKHU Ha
KOOpAMHATHOM IuIocKOoCTH. [lpumepsl rpadukoB, 3aiaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUHUH.
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Jlunetinas ¢ynkus, e€ rpaduk. ['padux dynkmum y = [x|. 'paduyeckoe penieHne JTHHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEHHBIX YPaBHCHUM.
Hauana reomerpumn.

Hcroprsi BOBHUKHOBEHMSI WM pa3BUTUA reoMeTpuu. HauanbHble TOHATHS T€OMETPHUH.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHE 00 aKkcrome, TeopeMe, 10Ka3aTebCTBE, ONPEICICHUH.

B3anMHoOe pacrnionoxkeHue Touek Ha npsmMoil. M3mepeHue JIMHBI OTPE3Ka, PACCTOSHHE
MEX1y TOUKaMHU.

[Tonynnockocte n yron. Buner yrinos. M3mepenne BenuuuH yrioB. BepTukaibHble n
cMexHble yriel. [lapamiensHble M NEpHeHIUKYJSApHbIE NpsAMble. PaccTosiHME OT TOYKH 110
npsmoid. buccektpuca yria.

Jlomanas. Buasl somanbix. JinumHa < somaHo.  MHoroyroipHuku. Ilepumerp
MHOrOoyrojibHuKa. [IoHATHE 0 BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbBHUKAX.

[lepBHUYHBIE IPEICTABIEHUS O PaBEHCTBE (DUTYP, UX PACIIONOKEHUU, CHMMETPHUH.

[Ipocreiimue noctpoenusi. UHCTpyMEHTHI 1Sl U3BMEPEHUN U TOCTPOCHUM.

TpeyrojbHuKH.

Bugbsl  TpeyroyibHMKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEIpeHHBIC, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa U BEICOTA TPEYTOJIbHUKA.

PaBencTBo TpeyronpHukoB. [lepBblii 1 BTOpOI IPU3HAKU PABEHCTBA
TPEYIrOJIbHUKOB. PaBHOOEIpeHHbIE TPEYTOJBLHUKY U UX CBOMCTBA. [Ipr3HaK
paBHOOEAPEHHOTO TPEYroibHUKA. TpeTuil Mpru3HaK paBeHCTBA TPEYTrOJIbHUKOB.

CooTHolIeHHs  MEXIy CTOpOHAaMM U  yIjlaMM  TpeyrojbHuka. HepaBeHCTBO
TpeyroyiibHUKa. HepaBeHCTBO 0 1JIMHE TOMAaHOM.

Cummerpuunbie  (urypbl. OCHOBHBIC CBOMCTBAa OCeBOM cuMMeTpuH. [Ipumepbl
CUMMETPHUU B OKPYKAIOIIEM MUDE.

IMapajuienbHbie npsiMbie. CyMMa yIJIOB MHOTOYTOJILHUKA.

[TapamiensHOCTh NPAMBIX, UCTOPUYECKUE CBEACHHUS O mnocrynare EBkiuna um o ponu
JloGaueBCcKOro B OTKPBITUM HEEBKJIMA0BOM reomerpuu. CBOWCTBAa M NMPU3HAKM IMapaljiesIbHbIX
npsimblx. CyMMa yrjoB TpeyrojbHUKAa. BHemHue yrisl TpeyronbHuka. CymMMa BHYTPEHHHX
YIJI0B MHOTOYTOJIbHUKA U CyMMa BHEIITHUX YIJIOB BBITYKJIOIO MHOTOYTOJIbHUKA.

IIpsiMoOyroJibHBIC TPEYTOJIbHUKH.

[Ipu3Haky paBeHCTBa MPSMOYTOJbHBIX TPEYrOJIbHUKOB. [leprnenaukynsp u HakIOHHas.
CBolicTBO MeauaHbl MNPSAMOYIOJIBHOTO  TPEYTOJIbHHMKA, NPOBEAEHHOW K  THUIIOTEHY3E.
[TpstMmoyToNbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

OKpyKHOCTB.

[ToHATHS OKPYXXHOCTH M Kpyra. DJEMEHThl OKpPY)KHOCTH W Kpyra: LIEHTp, paauyc,
JMaMeTp, XOpJa, UX CBOMCTBA. B3auMHOe pacnonoxeHue OKpyKHOCTH U npsimoi. KacarenpHas
U ceKkymass K OKpYyXHOCTH. OKpyKHOCTb, BNHCaHHas B yroi. lIpocreiimme mocTpoeHus c
MIOMOUIBIO HUPKYJIS U TUHENKH.

I'eomeTpuyeckue mecTa ToO4eK.

[lonsaTe 0 reoMeTpUYECKOM MecTe ToueK. IIpuMepsl reoMeTpu4eckux MeCT TOYEK Ha
IJIOCKOCTH. buccekrprca yria u cepeMHHBINA NMEPIEHIUKYISIP K OTPE3Ky KaKk reéOMETPUYECKHE
MecTa Touek. OnucaHHas OKPYKHOCTb TPEYTOJIbHMKA, €€ LEeHTp. MeToJ reoMeTpuYeCKUX MECT
TOYEK IPHU PEUICHUH FeOMETPUUECKUX 3ajau.

ITocTpoeHusi ¢ NOMOIIBIO WUPKYJISA M JINHEHKH.

Uctopuueckue ceaenus. OOOCHOBaHMS MPOCTEUIINX MOCTPOEHUH, ATambl 3aJadydl Ha
MIOCTPOEHHUS, PEILIEHHUE 3a/1a4 HA IOCTPOCHHUE LIUPKYJIEM U JINHEHKOM.

[IpencraBienue JaHHBIX B BUJE TaONMIl, AMArpaMM. 3alloJIHEHUE TaOJHIl, YTEHHE M
MOCTPOCHHUE CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX auarpamMm. UteHue rpaukoB pealbHbIX
mporeccoB. UM3Biedyenwe wuHPOpMAMK W3 JAWarpaMM W TaOJWIl, WCIOJIL30BAaHHE U
MHTEPIIpETALNS JAHHBIX.



OnucarenpHasi CTaTUCTHKA: CpelHee apupMeTHUecKoe, MeraHa, pa3Max, Haulosbliee
U HauMEHblIEE 3HAYCHUS, KBApTWIM, CpPEAHEE TapMOHHUYECKOE, CpEJHEE I'apMOHMUYECKOE
YHUCIIOBBIX JaHHBIX.

IIpuMepsl citydalHOM HM3MEHYMBOCTH IIPU HM3MEPEHUSAX, B MacCOBOM IIPOU3BOJCTBE,
TEHACHIIMM U Ccly4yailHble KoJjeOaHus, TPYNIUPOBKA JAaHHBIX, NPEICTaBICHUE CIy4yailHOU
M3MEHUYMBOCTHU C IIOMOIIBIO IMarpaMM, YacTOThI 3HAUEHUH, CTATUCTUYECKAs] YCTOWUUBOCTb.

I'pad, Bepmmna, pedbpo. Crenenb BepumuHbl. Yucino pédep M cymmapHas CTENEHb
BepmnH. [lonsTre o cBsa3ubIX rpadax. [lytu B rpadax. Lenu u nuxnel. O6xoxn rpada (sitnepon
nyTh). [loustue 06 opueHTrpoBaHHOM rpade. Pemienue 3a1ad ¢ ToMoIbio rpados.

VYTBepkaeHuss U BbIcKa3blBaHMs. OTpUlLlaHUE YTBEP)KICHMS, YCIOBHBIE YTBEP)KIEHUS,
oOpaTHbIE U PAaBHOCUJIbHBIC YTBEP)KIEHUS, HEOOXOIUMBIE U JIOCTATOYHbIE YCJIOBHUS, CBOMCTBA U
npusHaku. [[poTrBonoNOKHbIE YTBEPKIEHUS, 10KA3aTEILCTBA OT IPOTUBHOTO.

CrnydaifHpI DKCIIEpUMEHT (OTBIT) W ClIy4aiiHoe coObITHE. BeposTHOCT, M dacToTa
cirydaifHOro coObITHs. POJTb MaOBEPOSTHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHI B PUPOAE
U B OOLIIECTBE.

8 KUIACC

Yuciia 1 BbIYUCICHUA

KBanparublii kopenb u3 uucia. lloHarue o0 wuppauuvoHanbHOM uyucie. JlecaTuyHbie
npuOJIMKEHUsT UPPALMOHANBHBIX Yncelsl. CBolcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH M MX
IPUMEHEHHE K MpeoOpa30BaHUI0 YMCIOBBIX BBIPAXKEHUM M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crernenb ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3auch YKCa.

Anredpanyeckne BbIPaKeHUs

KBaaparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas 1poOb. OcHOBHOe cBOMCTBO aireOpandyeckoit apobu. CioxeHue,
BBIYUTAHNE, YMHOKEHHE, JICJICHUEe airedpandeckux ApoOeil. PammoHanbHble BBIpaXKEHUS H UX
npeoOpa3oBaHue.

YpaBHeHUsI M HEpABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHHM, cBOAAIIMXCA K JMHEMHBIM U KBaapaTHbIM. [Ipocreiimme npoOHO-
paloHaIbHbIE YPaBHEHUS.

I'padmueckas mHTEpHpeTals ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHHUH C JByMs NEepeMEHHbIMU. [IpuMmepbl pelieHns CUCTEM HENMHEWHBIX ypaBHEHHH ¢
JBYMsI IEpEMEHHBIMHU.

Permenue TeKCTOBBIX 3ajau anreOpandeckuM CriocoOOM.

UucnoBsle HepaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHCTeMBbI
JIMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

DOyHKIUH

[Tonsitue Gynkuunu. O6nacTe oNpeaesieHns U MHOXKeCTBO 3HaueHul (yHkiuu. CrnocoOb
3a1aHus (QYHKIMHA.

I'paduk ¢dynkuuu. Yrtenue cpoiictB pyHkumu no e€ rpaduky. [Ipumepsr rpadgukon
(GYyHKLIUH, OTpaXXKAIOUINX peabHbIEe IPOIIECCHI.

@OYHKINY, ONMUCHIBAIOIINE MPSAMYIO U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, HX
rpapukn. @yrkupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemenre ypaBHEHHI H CHCTEM
YpaBHEHUM.

YeTbIpéXyroJibHUKH.
[Tapannenorpamm, ero npuszHaku M cBoiicTBa. IIpsiMOyronbHUK, poM0O, KBagpar, HUX
npu3Haku W cBoiicTBa. Tpamenus. PaBHoOenpeHHast Tpamenus, €€ CBOICTBa W IPU3HAKH.
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[IpssmoyronbHas Tpaneuus. CpeHss JIUHAS TPANICHNH.

CpenHsist TMHUS TpeyrojbHUKAa. MeToa yaBOEHMsI MEAMaHbl TPEYroibHUKA. Teopema o
MIEPECEUCHUH MEIUAH TPEYTOJIbHUKA.

Teopema @aineca, Teopema 0 IPONOPLUOHAIBHBIX OTpe3kax. Teopema BapunboHa st
IIPOU3BOJIBHOTO YETHIPEXYT OJIbHUKA.

LleHTpasibHO-CUMMETPHYHBIE (PUTYPHI.

IToxooOmue.

[Tomobue TpeyronbHUKOB, K03 dumment mogodus. [Ipu3naku mogo0ust TPEYroabHUKOB.
[TpumeneHue no1o0Us MU PEIICHUN T€OMETPUUYECKUX U MPAKTUUYECKUX 3a/1au.

ILnomans.

[Tonsatne o mmomamu. CBoiicTBa MIIomaneld reomerpudeckux ¢uryp. Ilpocteitmme
dopMynbl UIA TUIOIIAAM TPEYroNbHUKA, Mapajuiesorpamma, pomba u Tpaneumu. [lmormamm
no100HbIX (puryp. OTHOIIEHHE TUIOIIaIel TPEYTrOJIbHUKOB.

Teopema IIngaropa.

Teopema I[lucdaropa. Ilpumenenue teopemsl [ludaropa mpu permieHUH MPaKTHUECKUX
3a/1a4.

DJIeMeHTbl TPMTOHOMETPHH.

CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC OCTPOTrO YIJa MPSMOYrOJbHOTO TPEYTOJIbHUKA.
Tpuronomerpuyeckue ¢pyHkuuu yriaos B 30°, 45° u 60°.

[TponopuiroHabHBIE OTPE3KU B IPSIMOYTOJbHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTr0JbHUKH, CBSI3AHHBIE C OKPY’KHOCTBIO.

BrucanHnble U LEHTpanIbHBIE YIJIbL, YIOJI MEXAY KacaTeJIbHOW M XOPIAOM. YTIIBI MEXIY
XOpJlaMH M CEeKyIIMMH. BrucaHHble M ONUCAaHHBIE OKPY)KHOCTU TpPEYrojbHUKA U
4yeThIpEXYroibHUKK. CBONCTBA M TpU3HAKM BIMCAHHOTO 4YETHIPEXYrosibHUKA. B3aumHoe
pacmosoxeHue JByX OKpyxHocTed. Kacanme okpyxkHocted. OOlue KacaTelbHBIE K JABYM
OKPYKHOCTSIM.

MHOXECTBO M MOAMHOXKECTBO. llpumepbl MHOXECTB B OKpYXarOLIEM MHDE.
[lepeceuenne u oObenuHEeHHWE MHOXKeCTB. Jluarpammbl Oilinepa. YucioBble MHOKECTBA.
[TpuMepbl MHOXKECTB U3 KypcoB ainre0pbl U reoMerpuu. [lepeuncieHre 31€eMEHTOB MHOXKECTB C
MOMOUIbI0 OPraHW30BaHHOrO Tepedopa W IMpaBwia YMHOXeHUs. DopMyna BKIIOUEHHUS-
VCKIIIOYCHMS.

DOneMeHTapHble  cOObITHUS.  BeposiTHOCTHM  cliydalHBIX — COOBITHH.  ONBITHI €
PaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITUAMU. CityualiHbIi BBIOOD.

N3mepenue paccenBaHus YUCIOBOTrO MaccuBa. Jlucrepcust M CTaHIAPTHOE OTKJIOHEHHE
yuciaoBoro HabOopa. CBoiicTBa JucmepcMM M CTaHAAPTHOIO OTKJIOHEHUs. Jluarpammbl
paccerBaHMs IBYX Ha0Jl0/1aeMbIX BeIMUMH. JIMHEelHas CBSA3b Ha AMarpaMMe pacCeUBaHMUS.

HepeBo. [lepeBo ciywailiHoro skcnepuMmeHTa. CBOWCTBA J1€PEBHEB: E€IUHCTBEHHOCTH
MyTH, CBA3b MEXAY YHCIIOM BeplIMH U yucioMm pédep. I[lonsatue o miockux rpadax. Pemenue
3a/1a4 € TOMOUIBIO JEPEBHEB.

Jlornueckue coro3bl «M» u «MJIN». CBsA3b MeXAY JTOrMUECKUMHU COH03aMU
U ONepalisIMH HaJl MHOXecTBaMU. Vcrob30BaHue JIOTHYECKHUX COI030B B ajireope.

CrnyuaiiHple COOBITHS KaK MHOXKECTBA 3JIEMEHTapHbIX coObITHi. [IpoTHBOMONOXKHBIE
coObITus. Onepanuu Haj coObITusAMU. DopMyria CI0XKEHUS! BEPOSITHOCTEH.

IIpaBuno yMHOXEHMsSI BEpOSATHOCTEH. YcCioOBHas BepOATHOCTh. [IpencraBinenue
CJIlydaifHOTO SKCIIEpUMEHTa B BUJE JiepeBa. He3aBucuMBble COOBITHSL.

9 KJIACC
Yuciaa 1 BLIYHCTICHUS
PanmonansHbIe Ymciia, HppalmoOHATbHBIC YHCIA, KOHEUHbIE U OCCKOHEUHBIE JECATUYHBIC
npobu. MHOXECTBO JeHCTBUTENBHBIX YHCEN, JICHCTBUTENbHBIE 4YHCIA KaKk OECKOHEYHBIe
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JIecsTHUHble  apoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEWCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSAMOI.

CpaBHEHHE JCHCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C ACHCTBUTEIBHBIMU
YUCJIaMH.

Pasmepsl 0OBEKTOB OKpYXKAlOIIET0 MHpPA, AIUTEIBHOCTH IPOLIECCOB B OKPY)KAIOIIEM
MUDE.

[TpuOnmxk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh HpuOIMKeHus. OKpyIjIeHUE 4YHUCEll.
[Ipuknka v OL€HKa pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOISAILUXCA K TUHEWHBIM.

KBanparHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOAALIMXCA K  KBaJpPaTHBIM.
bukBagpatHoe ypaBHenue. [Ipumepsl pelieHuss ypaBHEHUU TpeThed M YETBEPTOM CTEMEHEH
Pa30KEHUEM Ha MHOKUTEIIH.

Pemienne  npoOHO-pallMOHAIBHBIX ~ ypaBHEHMH.  PemeHue  TEKCTOBBIX  3ajaad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMU U ero rpaduk. Pemienue cucteM ABYX JHMHEWHBIX
YpaBHEHUN € JByMs NEpEMEHHbIMU. PelleHne cucteMm [ByX YpaBHEHUH, OJHO M3 KOTOPBIX
JWHEWHOe, a Jpyroe — BTOPOH cTemeHu. ['paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHHUU C
JBYMsI IEPEMEHHBIMU.

Perienrie TeKCTOBBIX 33124 aNredpandeckum crocoOom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEMHBIX HEPABEHCTB C OAHOM IEPEeMEHHOW. PemeHune cuCTeM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagparHble HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatuunas ¢yukuus, e€ rpapuk u cBoictBa. [lapabona, KOOpAWMHATHI BEPUIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'paduxn dyskmmit: y = kx, y =kx + b, y=k/x, y=x3, y =x, y = [x| , # ux cBoiicTBa.

Yucii0BbIe MOCIE10BATEILHOCTH U NPOrPECCUH

[TonsiTHe YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJJaHue TOCIE0BATEIIbHOCTU PEKYPPEHTHOM
bopmynoit u popmysoit N-ro wieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®dopmynsl N-ro  4jeHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrpecCHil, CyMMBI IIEPBBIX N YJIEHOB.

N300paxeHne 4jaeHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMU Ha
KOOPJMHATHOM MJIOCKOCTU. JIMHENHBIN 1 SKCIOHEHIHAIbHBINA POCT. CIIOAKHBIE POIEHTHI.

Pemienue TpeyroibHMKOB.

Cunyc, xocunyc, TanreHc yriaoB or 0° mo 180°. OCHOBHOE TpPHUIOHOMETPUYECKOE
TokAecTBO. PopMysbl puBeneHUs. Pemenue TpeyroinbHUKOB. Teopema KOCMHYCOB M TeopeMa
CHUHYCOB. PellleHne mpakTHUYecKHX 3a7ad C HUCIOJIIb30BAHMEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CUHYCOB. Pemienne 3aga4 reoMeTpuIecKOd ONTUKH.

Tpuronomerpuueckue QGoOpMysbl Ui IUIOMAAM TPEYroibHUKA, Mapajuiejorpamma,
pomba, Tpaneruu. @opmyna ['epona. @opMyna miIonIaan BEITYKIOTO Y€THIPEXYTOIbHUKA.

ITono0ue TpeyronbHUKOB.

Xopasl ¥ TOJI0OHBIE TPEYTOJIBHUKU B OKPYKHOCTH. Teopema 0 IpOU3BEIeHUN OTPE3KOB
XOpJ, TEOpPEMBI O IMPOU3BEIACHUU OTPE3KOB CEKYLIUX, TEOpeMa O KBaJIpaTe KacaTeJIbHOM.
IIpuMeHeHne Npu pelIeHnH reoMeTpudeckux 3anad. Teopembl UeBbl u Menenas. Ilonstue o
TOMOTETHH.

MeToa KOOPAUHAT.



VYpaBHeHHE TIPSMON Ha TUIOCKOCTH. YTIJIOBOM KO3(PGUIMEHT W CBOOOMHBIN HJIEH, MX
reoMeTpuuecKuidl cmbicia. [lapaynenbHOCT U NEPNEHIUKYISAPHOCTh HPSIMBIX (Yepe3 YriaoBOM
koa(durmeHt).

VYpaBHeHHE OKpYXHOCTH. HaxokIeHHe nepecedeHHi OKpPYKHOCTEH M IpsAMBIX B
koopauHarax. Popmyna paccTOsHUS OT TOYKM A0 npsamou. Ilmomans napamienorpamma B
KOOpJAMHATax, MOHATHE 00 OpPHEHTHUPOBAHHOH Iwiomanu. [IpuMeHeHne merona KOOpAUHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a/1a4ax.

BekTopsl.

BekTops! Ha miockocTd. ClI0KEHHE M BBIYMTAHNUE BEKTOPOB - IIPABMJIA TPEYTOJbHUKA U
napajuiejorpaMma. YMHOXEHHE Bektopa Ha uucio. Koopaunatel BekTopa. CloxeHue u
BBIUNTAHUE BEKTOPOB, YMHOKCHHE BEKTOpa HA YHCJIO B KoopauHaTax. [I[pumeHeHre BEKTOpOB B
¢du3uke, HEHTp Macc.

Ilonarue o Oasuce (Ha miuockoctu). PaznoxeHuss BekropoB mno Oasucy. CkansipHoe
IIPOU3BEJICHUE BEKTOPOB, FEOMETPUYECKUM CMBICI U BBIPAKEHUE B JIEKAapPTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTE CKAJSIPHOTO Npou3BeAeHUs. CKallipHOE MPOU3BEJCHHUE U MPOELHUPOBAHUE.
IIpuMeHeHne CKaIsIpHOTO MPOU3BEACHUSA BEKTOPOB JUIsI HAXOKJICHHs JUIMH U yrioB. Pemenue
TFEOMETPUUYECKUX 3a/]a4 C IIOMOILBIO CKAJIIPHOTO IIPOU3BEACHHUS.

JlUIMHA OKPY/KHOCTH M ILUIOWIAAb Kpyra.

[IpaBuibHbIE MHOrOYroibHUKHM. JlnuHa OKpykHOCTH. I'pagycHas M paauaHHas Mepa
yTJIa, BBIYMCIICHHUE JUIMH OyT OKpykHOcTed. [Iimomanpe kpyra, cekropa, cermeHra. Mcropuueckue
CBe/IeHUs 00 U3MEPEHUH JJIMHBI OKPYXHOCTH U IUIOLIAAN KPYTa.

JIBUKeHHUS MJI0CKOCTH.

Lentpanbnas cummerpus. LleHTpanbHO-cumMeTpuuHble ¢urypsl. IloBopor. OceBas
cuMMeTpust. Purypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. I1apaensHslii mepeHoc.

Ilonatue nBuxkeHus M ero cpoiicrBa. PaBeHcTtBo ¢uryp. IlposiBaeHus cummerpuu B
IpUpoJe, JKUBOMMCH, CKYyJIbNType, apxurTekrype. Kommosunuum nBumxeHuil (mpocreiiiue
npuMepsl). [IpumeHeHne B reoMeTpu4ecKkux 3a1a4ax.

Komb6unaropaoe npasuino ymHoxenus. [lepecranoBku u ¢akropuan. Yuciao couetaHuit
u tpeyroapHuk Ilackans. CsolictBa umcen coderanuil. bunom Herorona. Pemenue 3agau c
MCIIOJIb30BaHNEM KOMOMHATOPUKH.

['eomerpuueckast BeposATHOCTb. CiydaliHbI BBIOOP TOUYKU U3 (UTYpHI Ha IJIOCKOCTH, U3
OTpE3Ka, U3 IyTH OKPYKHOCTH.

Hcneitanusa. Ycnex u Heynada. Cepus wucnbiTaHuii 10 nepsoro ycmexa. Cepus
ucnelTaHuil bepuynnu. BepositHocTu coObiTuii B cepuu ucnbiTanuil beprymnu. CiydaiHbIi
BBIOOP M3 KOHEYHOTO MHOKECTBA.

CrnyuaiiHas BeTMYMHA U pacripeiesieHue BeposaTHOCcTe!. [IpuMepsl ciydyaliHbIX BEUYMH.
BaxkHble pacnpefesnieHust - 4UCIIO MOMNBITOK B CEPUM UCIBITAHUN 10 MEPBOrO yCIeXa U YHUCIO
yCIIEXOB B CEpUU UCTbITaHUI bepHyn (reomerprueckoe 1 OMHOMHAIILHOE PacTIpeIeIeHus).

MaremaTuyeckoe  OXKHMAAHUE  CIy4YalHOM  BeIWYUHBL.  PUNYECKHMH  CMBICH
MaTE€MaTU4ecKoro Oxuaanus. [IpuMepsl HCIOIB30BAHMS MATEMATHYECKOTO  OXKUIAHUS.
Jucnepcuss U cTaHAAPTHOE OTKJIOHEHHWE CilydailHOW BenuumHbl. CBOMCTBA MaTeMaTH4ECKOIO
0’KMJIaHMS U TUCTIepcur. MaTemMaTH4ecKoe OKUJaHNE U JUCIIEPCHS U3YUYECHHBIX PACIIPEACICHUH.

HepaBenctBo YeObimeBa. 3akoH OonbIIMX uKcesl. MaremMaTudeckue OCHOBaHMS
U3MepeHusl BeposTHOCcTeld. Ponb v 3HaueHue 3akoHa OOJIBLIMX YHCENl B HayKe, B IPUPOJE U
o0111eCcTBE, B TOM YHCJIE B COLIMOIOTHYECKUX 00CIEeIOBaHUSIX U B U3MEPEHUSX.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JInYHOCTHBIE  pe3yJbTaThl OCBOCHHMS  MNPOrpaMMbl  yd4eOHOTO  Kypca  «Amnrebpay
XapaKTepPU3YIOTCS:

1) naTpuoTHYEeCKOEe BOCIIUTAHME:

MIPOSIBJICHUEM HHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHHCKOM MaTeMaTHKH, IEHHOCTHBIM
OTHOIIICHUEM K JTOCTHIKCHHUSIM POCCHHCKMX MAaTEMAaTHKOB M POCCUHUCKONW MATEeMaTHYECKOHM IITKOJbBI, K
MCIIOJIb30BAHUIO ATUX JOCTHKCHHI B IPYTUX HayKax M MPUKIAIHBIX chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHCHHIO OOSI3aHHOCTEH TpaKAaHMHA M pealM3allid  €ro Ipas,
MIPEACTABICHHEM O MaTeMaTHYECKHMX OCHOBax (YHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHUH,
IpoIelyp Tpa)XIaHCKOro oOImiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIECHHUIO
ATUYECKUX TMPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHIXKEHUU HAayKH, OCO3HAHHEM
BaXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/lad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BAXKHOCTU MaTEMaTHYECKOTO OO0pa3oBaHUsS HaA MPOTSIKECHUU BCEH
JKU3HU JUI YCIEUHOW NpoQecCUOHANBHON MAEATENbHOCTH U Pa3BUTHEM HEOOXOJUWMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HHIWBUIYaJbHOW TPACKTOPUU OOpa30BaHUS U >KU3HEHHBIX
TUTAHOB C YIETOM JIMYHBIX MHTEPECOB U OOMIECTBEHHBIX IMMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M ACTETUYECKOMY BOCIPHUATHIO MaTEMAaTHYECKHX O0OBEKTOB,
3a/1a4, PelIeHU, pacCyKICHU, YMEHUIO BUJIETh MATEMATUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIME B JCATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA 4YENOBEKa, TMPHUPOABI M  O0IIecTBa, MOHMMAaHUEM
MaTeMaTHYeCKON HayKu KakK cepbl YeIOBEUECKON AeATeIbHOCTH, STANOB €€ Pa3BUTHS M 3HAYUMOCTH
JUISL pa3BUTHS [UBWJIM3AIMN, OBJIAJICHUEM S3BIKOM MAaTEeMaTHKM U MaTeMaTHUYeCKOW KYJIbTYpOH Kak
CpPEICTBOM TO3HAHUA MHpaA, OBJAJACHUEM MPOCTCUIIMMU HABBIKAMU  HCCIEIOBATEIIbCKOM
JIeATEIbHOCTH;

6) ¢usnueckoe BocnuTaHUe, (POPMHPOBAHUE KYJbTYPbl 30POBbSi U 3MOLHMOHAJBHOIO
Os1aronosyqusi:

TOTOBHOCTBIO TPUMEHSITh MaTEeMaTHYECKHUE 3HAHUS B WHTEpPECax CBOETO 37I0POBbsS, BEICHUS
3I0pOBOTO OOpa3a KH3HU (3A0POBOE TNHUTAHHWE, COANAHCUPOBAHHBIM PEXUM 3aHATUH U OTIbIXA,
perynspHas puznuecKas akTUBHOCTS), C(HOPMHPOBAHHOCTHIO HAaBbIKA peieKCHH, TPU3HAHUEM CBOETO
mpaBa Ha OMMOKY M TAKOTO e TpaBa JAPYroro 4YeIOBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIE Ha TpPUMEHEHHWE MaTEeMaTHYECKUX 3HAHMW JUIsl pelieHus 3amad B 00J1acTu
COXPAHHOCTH OKPYXaoIel Cpe/ibl, INIAHUPOBAHUSI IOCTYIIKOB U OIIEHKH UX BO3MOXHBIX MOCJIEICTBHUI
JUTSL OKPYKAroIIel Cpefibl, OCO3HAHHEM TTI00aTBbHOTO XapaKTepa IKOJIOTUYECKUX MPoOsieM U myTel ux
pelIeHUS;

8) ajanTanus K HN3MEHAIOIUMCS YCJI0BUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

FOTOBHOCTBIO K JEUCTBUSIM B YCIOBUAX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Y IPYTUX JIOJCH,
mpuoOpeTaTh B COBMECTHOM JACSATEIHPHOCTA HOBBIE 3HAHUS, HABBIKM M KOMIIETCHITUN U3 OMBITA IPYTUX;
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HEOO0XOIUMOCTBI0O B (OPMHUPOBAHMHM HOBBIX 3HAaHUI, B TOM uucie (QOpPMYyJIUpOBaTb HIEH,
NOHATHUS, TUMOTE3bl 00 OOBEKTaX W SBJICHUAX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALlMIO, BOCHPUHUMATh CTPECCOBYIO CUTYalMIO KaK
BbI30B, TpPEOYIOLIMH KOHTPMEp, KOPPEKTUpOBaTh IPUHMMAaeMble pELIeHHs U  JeicTBus,
(bopMyIHpOBaTh M OIICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBHS
ba3oBble Jloruyeckue 1ecTBUA:

® BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, TIOHSATHH,
OTHOIICHUN MEXIy MOHSATUSMHU, (POPMYIHPOBATH OINPEACICHHS IMOHSATHH, yCTaHABIUBAThH
CYIIECTBEHHBIM MPU3HAK KIacCH(PHUKAIMU, OCHOBAHUS Ui OOOOIICHHWS W CpaBHEHUS,
KPUTEPUU IPOBOJUMOTO aHAIN3;

® BOCIIPUHMMATh, (OPMYIHUPOBATh U MPEOOpPa3OBbIBATh CYXKACHUSA: YTBEPAUTEIbHBIE H
OTpHUIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BEISIBIISITh MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHUBOpeuHs B (hakrax,
JMaHHBIX, HAONIONEHUAX U YTBEPXKICHHUSIX, MpeniaraTh KPUTEPUU ISl  BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e le7laTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30bupaTh JI0Ka3aTeIbCTBA MATEMATHYCCKHX YTBEPXKICHUH (MpsAMbIE W OT TPOTHBHOIO),
IPOBOJIUTH CAMOCTOATEIBHO HECIOXKHBIE JOKa3aTeJIbCTBA MAaTEMaTHYeCKUX (PAKTOB,
BBICTpAauUBaTh apryMEHTAlMI0, TPUBOAWTH MPUMEPHI W KOHTPHPUMEpPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXICHHUS,

® BLIOMpATh CIOCO0 pelieHusl y4yeOHOM 3aiadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIIEHUS,
BbIOMpaTh HanboIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUSA:

® [ICII0JIB30BAaTh BOIPOCHl KaK HCCIIENOBATEIbCKUM HMHCTPYMEHT MO3HaHMS, (POpMyIHpoOBaTh
BONPOCH], (DUKCUPYIOIIME MPOTUBOpPEUUE, MPOoOJIEMy, CAMOCTOSTEIbHO YCTaHaBJIMBATh
HCKOMOE U JJaHHO€, (OPMHUPOBATh TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

® IPOBOJUTH MO CAMOCTOSITENIFHO COCTABICHHOMY TUIaHY HECIOXHBINA SKCIIEPUMEHT, HEOOIbIIIOE
MCCJIEIOBAaHKE 10 YCTAHOBJIEHUIO OCOOEHHOCTE MaTeMaTH4ecKoro o0beKTa, 3aBUCUMOCTEH
00BEKTOB MEXY COOOM;

® CaMOCTOSITENBHO (HOPMYIHPOBATh OOOOIIEHHUS W BBIBOJBI MO pPE3yibTaTaM IPOBEIEHHOTO
HAOMIO/IEHUsI, WCCIEJOBaHUs, OILIEHUBAaTh JOCTOBEPHOCTH IMOJIYYCHHBIX pPE3yabTaTOB,
BBIBOJIOB M 000OIIEHNI;

® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIEcca, a TAaKKe BBIABUTaTh MPEIOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaumeii:

® BBLISIBIISITh HEAOCTATOYHOCTh M HM30BITOYHOCTh WH(MOpPMAIMU, TAHHBIX, HEOOXOJUMBIX JUIS
pelleHus 3a1auu;

® BHIONpATh, AHATU3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATh HH(OPMAIIHIO
pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

e BEIONpaTh (GopMy mpeacTaBieHUs WHOOPMALMKA W WILIIIOCTPUPOBATH peIlaeMble 3aladu
CXeMaMH, IuarpaMMaMH, HHOW rpapuKkoi U X KOMOMHAIIMSIMH,
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® OLICHMBATh HAJA&KHOCTh HHGPOpPMALMU IO KPUTEPUSAM, MPEIOKEHHBIM YUUTENIeM MU

Cc(OPMYITHPOBAHHBIM CAMOCTOSTENBHO.
KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

® BOCIIPUHUMATh M (HOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBUSMH M UEISIMU
0OLIEHMs, ICHO, TOUHO, TPAMOTHO BBIPa)XKaTh CBOIK TOYKY 3PEHHUS B YCTHBIX M NMHCbMEHHBIX
TEKCTax, JaBaTb IOSICHEHMS 10 XOJy pELIEHUs 3aJaud, KOMMEHTHPOBATh IOJIyYE€HHBIH
pe3ysbTar;

B X0Ji¢ OOCYXJEHHUS 3a7aBaTh BOIPOCHI IO CYLIECTBY OOCYKAA€MOM TeMbl, IMpPOOJIEMBI,
pelaeMoil 3a1a4uM, BbICKa3bIBaTh MJI€H, HALICIEHHbIE Ha TOUCK PELIEHMsI, COITOCTABIIATh CBOU
CYXKJIEHUS C CYXICHMAMU JpPYrUX YYaCTHMKOB JHajora, OOHapyXuBaThb pas3jindyue u
CXO/ICTBO IMO3UIIHIA, B KOPPEKTHOU (hopme PopMyTnpoBaTh pa3HOIIIACHS, CBOU BO3PAKCHHUS;

® [IPE/ICTABIATh DPE3yJbTaThl PEIIEHUS 3aJadyM, OSKCIEPUMEHTA, MWCCIEI0BAaHUS, IIPOEKTa,
CaMOCTOSITENIFHO BBIOMpPATh (oOpMaT BBICTYIUICHHS C YYE€TOM 3a7ad TpPE3CHTAlUU H
0COOEHHOCTEHN ayAUTOPUH;

®[IOHMMAaTh M HCIOJb30BATh IPEUMYIIECTBA KOMAaHIHOH M WHAMBHUIYyalbHOH paboOThl NpHU
peleHnH y4yeOHbIX MaTeMaTUYEeCKUX 3ajiay;

® [I[PUHUMATh L(€JIb COBMECTHOM J1€ATEIIbHOCTH, IIJIAHUPOBATh OPraHU3alii0 COBMECTHOM paboTHhl,
pacrpenesate BUAbl pabOT, JOrOBapUBAThCsA, OOCY)XIaTh MPOLECC M pe3yibTaT pPabOTHI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

® yJacTBOBaTh B TPYHNOBBIX (opMmax padoTel (00CYXIaeHHs, OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBl U JPYTHE), BBHIIOJIHATH CBOIO 4YacTh pabOThI M KOOPJIMHUPOBATH CBOM JIEHCTBUS C
JpYTMMH 4J€HaMM KOMaHJbl, OLIEHWBATh Kaue€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA
Camoopranusanus:

© CaMOCTOSITENIBHO COCTABJIATH IIJIaH, aJIFOPUTM pELICHHs 3ajadd (WIM €ro 4acTh), BbIOMpaTh
crocod pemeHuss ¢ y4€TOM HMEIOLIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

®BJIAJIETh CIOCO0AMM CaMOIIPOBEPKH, CAaMOKOHTpOJI IMpolecca W pe3ysbTaTa pelieHus
MaTeMaTUYECKOH 3a7aun;

® [IPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IIpU PELIEHUM 3aJadd, BHOCHUTH
KOPPEKTHBBI B JIESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OIICHMBATh COOTBETCTBUE pE3yJbTaTa JESATENBHOCTH IIOCTABIEHHOM WEIH U YCIOBHSM,
OOBSICHATh TPUYMHBI JOCTHXKEHHUS WIM HEIOCTM)KEHUS IIeJM, HaXOJIUTh OIIMOKY, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIBTATHI
K koHiy o0yuenus B 7 Kjaacce 00yJaromuics MOIyYUT CIETYIONIIUE TPeIMETHbIE Pe3yIbTaThI:
Yucsa v BbIYUCTCHUSA
BeimonHATE, coyeTas YCTHbIE W TNHChMEHHBIE TpPHUEMBI, apuQMETHUYEeCKHe JEHCTBHA C
palMOHATIBHBIMHU YUCIIAMH.
HaxoauTe 3HaueHHs] YMCIOBBIX BBIPAXKEHUH, MPUMEHATh pazHOOOpa3Hble COCOOBI U MPHEMBI
BBIYUCIICHHSI 3HAYCHHUI APOOHBIX BBEIPAKECHUH, COIEPIKAIINX OOBIKHOBEHHBIE H JIECATUYIHBIE IPOOH.
[TepexoauTh OT OJTHOM (HOPMBI 3aITUCH YKCEI K APyroi (mpeoOpa3oBhIBATh IECATUYHYIO TPOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO IPOOBb).
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CpaBHMBATh U YIOPSIOYMBATh pallMOHAIbHBIC YUCIIA.

OxpyrisTh uucna.

BBIMONHATE NPUKUAKY M OLEHKY pe3ysbTaTa BBIYMCICHHH, OLEHKY 3HAUYEHHH YHCIOBBIX
BbIpa)K€HUI. BBINONHATE NEHCTBHS CO CTENEHAMU C HaTypaJIbHBIMU I10KA3aTEIIAMHU.

[TpuMeHATH NPU3HAKK JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HAaTYPaJIbHbIX YHCEIL.

Pemate  mpakTHKO-OPHEHTHPOBAHHBIE 3aJaud, CBSA3aHHBIE C OTHOLICHHEM BEIHYHH,
IPONOPIHUOHATBHOCTHIO BEJIMYWH, MPOIEHTAaMH, MHTEPIPETHPOBATh PE3yNbTaThl PEIICHUS 3a/1ad C
y4€TOM OI'paHUYEHHI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb30BaTe anredpanyecKkyo TEPMHHOJIOTHIO M CHMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BeinonHATe npeoOpa3zoBaHus LEJIOrO BBIPAXKEHMS B MHOTOWIEH IPHUBEIEHUEM MOJAOOHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BEBIMONHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa HA MHOTOWICH, IPUMEHATH
(bopMyIbl KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OcymiecTBIATh pa3iokKeHHe MHOTOWIEHOB Ha MHOXMTEIM C IMOMOILIbIO BBIHECEHHSI 32 CKOOKH
00IIer0 MHOXKHTEJSI, TPYNITUPOBKU CJIaraeMbIX, IPUMEHEHHSI (POPMYIT COKPAIIEHHOTO YMHOXKCHHS.

[TpumeHsTh MpeoOpa3oBaHKUs MHOTOWICHOB JUISI PEIICHHs pa3jiMyHBIX 3a]ad W3 MaTeMaTHKH,
CMEXKHBIX NPEIMETOB, U3 pealbHOW MPAKTUKU.

Hcnonb3oBaTh CBOICTBa cTeneHEW € HATypaJbHBIMU IIOKa3aTeNIAMU Ul MpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHelHble ypaBHEHMs C OJHOM IE€pEeMEHHOW, NpUMEHssl IpaBWia Iepexoja OT
HCXOJIHOTO YpaBHEHHUS K PABHOCUIILHOMY eMy. [IpoBepsiTh, ABISETCS JIM YUCIO KOPHEM YPAaBHEHHMSL.

[TpumeHsTH rpaduIeckre METOIBI TPH PEIICHUHN JINHEHHBIX YPAaBHEHUH M UX CHCTEM.

[TonOupars mpuUMeEpHl Map YHCEN, SBISIONMXCS pPEIICeHUEM JHHEHHOTO YPaBHEHHS C JIBYMS
HEPEMEHHBIMH.

CrpouTh B KOOPIMHATHOW IJIOCKOCTU IpadUK JMHEHHOr0 ypaBHEHUS C ABYMS IEpEMEHHBIMH,
MOJIB3YSACh TPaQUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS] YpaBHEHUSI.

Pemate cucTempl IBYX JMHEWHBIX YpaBHEHHWHA C JABYMS IE€PEeMEHHBIMH, B TOM YHCIE
rpau4ecKy.

CocTtaBisaTh U peuarh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX ypaBHEHMH MO YCIOBHUIO
3aJ1a4i, HHTEPIIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJTYyYCHHBIN Pe3yibTar.

DOyHKIUHA

N300pakaTh Ha KOOPJMHATHOW NMPSMON TOYKH, COOTBETCTBYIOILIME 33JaHHBIM KOOPJHMHATaM,
JY4H, OTPE3KH, HHTEPBAJIbI, 3alIMCHIBATh YHUCIIOBBIEC POMEKYTKH Ha alNreOpanyeckoM si3bIKe.

OTmeuath B KOOPAMHATHON TUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIWHATaM, CTPOHTH Tpaduku
nuHeHbIX QyHKUuNA. CTpouTh Tpaduk GQyHKIUHU Y = [X|.

OnwuceBaTh ¢ MOMOIIBIO (DYHKIIMHA HW3BECTHBIE 3aBHCHMOCTH MEXIY BEIUYMHAMH: CKOPOCTH,
BpEMs1, pacCTOSTHUE, [IeHa, KOJIMYEeCTBO, CTOMMOCTb, TPOU3BOIUTEIILHOCTE, BpeMsl, 00BEM padOTHI.

Haxoaute 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.
[Tonumate rpaduueckuil cnoco® mNpeAcTaBieHUs W aHaluW3a HH(QOpPMAlMM, HU3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMALIUIO U3 TPaQUKOB peaTbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

PacrioznaBaTte  M3y4yeHHBIE TE€OMETpUYECKHE  (QUTYpbI, ONpEeAeNnsiTh UX B3aHUMHOE
pacroyio’)keHre, U300pakaTb reoMeTpuueckue (DUTYpbI, BBITOJHATH YEPTEKH MO YCIOBHIO 33Jauu.
W3MepaTe nuHEWHBIE W YIJIOBble BeNWYMHBEL. Pemare 3ajauv Ha BBIYMCIEHHE [UIMH OTPE3KOB U
BEJIMYUH YIJIOB.
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IIpoBOANTE NPUKUAKY M OLCHKY JMHEWHBIX M YIVIOBBIX BEJIMYMH IPEIMETOB B PEAIbLHOU
KHU3HH, Pa3MEPOB MPUPOJIHBIX 00BEKTOB. Pa3znuyarh pa3mMepsl 3TUX 0OBEKTOB IO MOPSAAKY BEIUYHHBI.

CTpouth 4epTeKH K FT€OMETPUYECKUM 3a1a4aM.

[Tonp30BaTbes MpU3HAKAMHU PABEHCTBA TPEYrOJILHUKOB, MCIOIb30BaTh NPU3HAKU U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajau.

[IpoBOAUTDH JIOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonp30BaTbecsd NpU3HAKAMM  PABEHCTBA INPSMOYIOJBHBIX TPEYIOJBHUKOB, CBONCTBOM
MeAMAaHbl, IPOBEAEHHON K IMIIOTEHY3€ MPSMOYIOJIbHOIO TPEYTOJIbHUKA, B PEILIEHUU I€OMETPUUECKHUX
3a1a4.

Onpenensatb NapauleIbHOCTh MPSAMBIX C IOMOUIBIO YIJIOB, KOTOpblE OOpa3yeT ¢ HUMHU
cekymasd. OnpeaensaTs NapajyIebHOCTh MPSMBIX € IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU
IIPSIMOM 10 TOYEK JPYroy IpsiMOil.

Pemate 3amaun Ha kieT4yaroi Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOAWTh YHUCIOBbIE W OyKBEHHBIC 3HAUCHHS YIJIOB B
FEOMETPUUYECKUX 337adax C HMCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB M MHOIOYTOJIBHHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX INPH MEPECEUCHUU ABYX MapaUICTbHBIX NMPSAMBIX CeKyluel. PemaTsh
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XKJICHUE YIJIOB.

Bnagerp mnonATHEM «reomeTpuueckoe MecTo Todek» (namee - I'MT). Omnpenensrs
OucceKTpUCy yria M CepeiMHHBIA NeprneHAuKynsap kK orpe3ky kak I'MT. IToiap3oBaThCsi MOHATHEM
I'MT npu nokasarenbCcTBe F€OMETPUUECKUX YTBEPIKACHUM U IIPU PELLICHUH 3a4a4.

DopMyIMpOBaTh ONPENEICHNUS OKPYKHOCTM M Kpyra, XOpIbl M AHaMeTpa OKpPYXKHOCTH,
YBEPEHHO BJaJIeTh UX CBOWCTBAMHU. YMETh JIOKa3bIBaTh U IPUMEHSATh 3TH CBOWCTBA IPU pEIICHUU
3aj1ad.

Bnagers noHATHEM ONMCAHHON OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh HaXOIUTh €€ LEHTP.
Jloka3bIBaTh U UCMOJIB30BaTh (PAKThl O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA IEPECEKAIOTCS B
OJIHOH TOYKE, U O TOM, YTO CEpeAMHHbIE MEPIEHANKYIISPbI K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAIOTCS B
OJIHOM TOYKE.

Bimamere  moHATHMEM ~— KacaTeNbHOM K OKPYXXHOCTH, ITOJIB30BaTbCAd  TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTelbHOW M paauyca, NPOBEAEHHOrO K TOYKe KacaHus. Jloka3bIBaTh
PaBEHCTBO OTPE3KOB KacaTeIbHBIX K OKPY>KHOCTH, TPOBEIEHHBIX U3 OAHOM TOUKH, U IIPUMEHSTH 3TO B
pELIEHNN TEOMETPUYECKUX 3a/1ay.

Jloka3piBaTh M NPUMEHATH MPOCTEHIINE TE€OMETPUUYECKHE HEPaBEHCTBA, IOHUMATh HX
MIPAKTUYECKUNA CMBICIT.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHUSI C TOMOLIBIO HUPKYJIIS U IUHEHKH.

YuraTth nHpOpMAILNIO, TIPEICTABICHHYIO B Ta0NIMIIaX, HA JUarpaMMax, MpeCcTaBisaTh JaHHbIE
B BU/JI€ Ta0JIMII, CTPOUTH CTOJIOMKOBBIE (CTOJIOUAThIE) M KPYTOBbIE IMAarpaMMBbI 110 MacCUBaM 3Ha4E€HUH.

OnuceIBaTh U HHTEPIPETHUPOBATH peaIbHbIE YHCIIOBBIE JaHHbIE, TPECTaBICHHbIE B TA0INIAX,
Ha JuarpaMmmax, rpadukax.

Hcnonp3oBate A ONMCAaHUS JIAHHBIX CTATUCTHUYECKHE XApAaKTEPUCTUKH: CpEIHEE
apudmernyeckoe, MeraHa, HanOoJbIIee U HaMEHbIlIee 3HAYeHUs, pa3MaX, KBapTUIIH.

HMeTp mpencTaBieHUE O JIOTUYECKUX YTBEPKACHMSIX M BBICKA3bIBAaHUSAX, YMETb CTPOUTH
oTpulaHus, GOpMyJIUPOBATh YCIOBHBIE YTBEPK/ICHUS NMPHU PEIICHUH 3a]ad, B TOM YUCIE U3 JIPYrHX
y4eOHBIX KYypCOB, HMETh NPEICTABICHHE O TEOPEeMax-CBOMCTBAX U TeopeMax-NpU3HaKaxX, O
HEOOXOUMBIX M IOCTATOUHBIX YCIOBHSX, O METO/IE 10KA3aTeIbCTBA OT IPOTUBHOTO.

HMeTp mpezncTaBieHue O ClydyallHOM M3MEHUYMBOCTH Ha NPUMEPAX PE3YNIbTATOB MU3MEPEHUI,
11eH, (pU3NYeCKUX BEJIUYMH, aHTPOIOMETPHUUECKHUX JTaHHBIX, UMETh MPECTABIEHUE O CTaTUCTUYECKON
YCTONYUBOCTH.

Hcnonb30BaTh /Ui ONMCAHUS TAHHBIX YacTOTHl 3HAYEHWH, IPyNIHUPOBATh JaHHBIE, CTPOUTH
TUCTOIPaMMBbI IPYIIIIUPOBAHHBIX JAHHBIX.

Hcnonb3oBath rpadsl Asis pelieHus 3anad, UMeTh MpeACTaBlIeHHE O TEepMHUHAX TEOopUu
rpa¢oB: BeplInHa, pedpo, Lenb, LUK, MyTh B rpade, UMeTh npeacraBieHne o0 o0xozae rpada u ob
OPHUEHTHPOBAHHBIX rpadax.
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K xoniy o0ydenus B 8 kiacce 00yJaronuics MoTyduT CICAYIONTUE TPEIMETHBIC PE3yIbTATHI:

Yucsa v BbIYUCICHUSA

Hcnonp30BaTh HadajdbHbBIE IPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN JUId
CpPaBHEHHMsSI, OKPYIJICHHS U BBIYMCICHUH, H300pakaTh JACHCTBUTEIbHBIE 4YHCIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[TpuMeHATh TIOHATHE apU(PMETHUECKOTro KBAaAPAaTHOIO KOPHS, HAXOAUTh KBaJpaTHBIE KOPHH,
UCTIONB3Ysl TP  HEOOXOAMMOCTH  KaIbKYJIATOpP, BBIIOJIHATH MpeoOpa3oBaHUS  BBIPAKCHUH,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIINX U MaJIbIX YHCET ¢ OMOIIbIO IECATUYHBIX Ipo0eil u crenenen
gucna 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpyMeHsTh MOHSATUE CTETICHHU C LEJbIM ITOKa3aTelIeM, BBIMOIHATH MpeoOpa30BaHus BEIPAXKECHUIH,
CoJIeprKalIiX CTENEHH C LEIbIM ITOKa3aTEeJIeM.

BbINOMHATE TOXAECTBEHHBIE MTPEOOPa30BaHUS PALMOHANBHBIX BBIPAXKEHUM Ha OCHOBE IpaBUII
JeHCTBUI HaJl MHOTOUIEHAMHU U aJIreOpandecKUMHU JIpOOsSMHU.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHMs BBIPAKEHUU JUIS PEIICHUS Pa3IMYHBIX 3a]a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAbHON IPAKTUKH.

YpaBHeHusI 1 HepaBeHCTBA

Pemars nuHeitHble, KBagpaTHbIE YPaBHEHUS U pallOHATbHBIC YPaBHEHUS, CBOJSIIMECS K HUM,
CUCTEMBI IByX YPaBHEHHH C JBYyMs IE€PEMEHHBIMHU.

[IpoBOaNTHE IPOCTEHINNE HCCIEAOBAHUS YPAaBHEHHM W CHCTEM YPaBHEHMI, B TOM YHCIE C
IpUMEHEHHEM TIpauyecKuX IpeACcTaBIeHU (ycTaHaBIMBaTh, UMEET JIM YpPAaBHEHHE WIM CHUCTEMa
YpaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U Tpoyee).

[TepexoauTh OT ClOBECHON (OPMYIHMPOBKH 3a/laud K €€ aireOpandeckoi MOJENIu C MOMOIIbIO
COCTaBJICHUS] YPABHEHUS UJIU CUCTEMbl YPaBHEHUN, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MTOJIYYEHHBIN pe3ynbTarT.

[TpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHHUS, OLIEHKH, PEIATh JIMHEHHBIE
HEpaBEHCTBA C OJIHOW MEpPEeMEHHOM M MX CHUCTEMBI, JaBaTh rpa)uuyecKyr0 WIIIIOCTPAIMI0O MHOXKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh W UCNONB30BaTh (PYHKIMOHAIbHBIE MOHATUS M SA3BIK (TEPMUHBI, CUMBOJIMYECKHUE
0003HaueHMsI), OMpeAesATh 3HaueHUe (YHKIMU IO 3HAYEHUIO apryMeHTa, ONpeAessaTh CBOWCTBA
byHkuun 1o e€ rpaduky.

Ctpouts rpaduku 3JeMEeHTapHbIX PYHKIMH BUJA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIICHIBATH CBOHCTBA YHCIOBOH PYHKIMH 110 e& rpaduKy.

Pacno3HaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJbHUKOB, HMX JJEMEHTHI, IOJb30BAThCS HX
CBOMCTBAaMM IIpM pELIEHMM TEOMETPUUYECKHMX 3ahad. Pa3nuuaTe mNpu3HAKM M CBOMCTBA
napajuiesiorpaMma, pomoa u npsiMoyrojibHHKa, JOKa3bIBaTh UX U YBEPEHHO MPUMEHSTH NPU PEILICHUN
FEOMETPUYECKUX 3aad.

Hcnonp30BaTh CBOMCTBA TOUKH MepeceueHrs MeAraH TpeyrojabHUKa (IIEHTpa Macc) B pellIeHUU
3azad.

Brnaners nonsiTueM cpenHell JTMHUU TPEYrojJbHUKA U Tpalelny, IPUMEHATh UX CBOICTBa MpH
pellIeHnn reoMeTpudeckux 3anad. Vcnonb3oBats Teopemy Paseca U TEOpEMY O MPONOPLHOHAIBHBIX
OTpe3Kax, MPUMEHATh UX Ul PeIIeHUs] MPAKTHUECKUX 3ajay.

Pacno3HaBate 1LEHTpaJIbHO-CUMMETpPUYHBbIE (UTYpbl M HCIOJB30BaTh HMX CBOMCTBAa IpH
pelleHny 3ajay.

Brnagerp moHATHSAMH TOAOOUS TPEYTOIBHUKOB, KOAPUIIMEHTa TOJ00Ms, COOTBETCTBEHHBIX
3JIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. MMeTh mpeacTaBieHHe O MpeoOpa3oBaHWU MOJO0US U O
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nonoOHbIx ¢urypax. Ilonap3oBaThCsi MNpU3HAKAMM MOJOOUS TPEYrOJIbHUKOB TMPU  pEIICHUU
reOMeTpPUUECKUX 3anad. JlokasplBaTh W TNPUMEHSATh OTHOIICHUS MPOMOPIHMOHATHHOCTH B
MPSIMOYTOJIBHBIX TpeyrojabHuKax. [IpuMeHsTh mogodue B MpakTUYECKUX 3a7adax.

BeiBomuTh W WCMONB30BaTh MpocTediue (HOpMyNbl s IUIOIMIATUd  TPEYroJbHUKA,
napajuieiorpaMma, pomOa U Tpanmenuu. Beruucnare  (pa3iMyHBIMH - CIIOCOOAMM)  IUIOHIAJb
TPEYroJdbHUKA W TUIOMIAAN MHOTOYTOJBHBIX (UTYp (MOJIB3YSACh, TJI€ HEOOXOIMMO, KaIbKYISITOPOM).
3HaTh OTHOIIEHHUE IUIOMIAJeH MOJOOHBIX (UIYp M NPUMEHATh MpPHU pelieHud 3aaad. llpumeHsaTs
MOJIy4YCHHBIC YMEHUS B MPAKTUYECKUX 3aa4ax.

[Tonb3oBatbes Teopemoit Iludaropa g pemeHnss reOMeTpUYECKUX M MPAKTUYECKUX 3ajad.
Ctpouth MaTEMaTUYECKYIO MOJIENb B MPAKTUYECKUX 3aJlayaX, CAaMOCTOSITEIHLHO MPOBOIUTH YEPTEK U
HAXOJHUTh COOTBETCTBYIOIIHNE JIUHBI.

Bragets nonsTHEeM BIUCAHHOTO U LIEHTPAJIBHOTO yIja, yria MEXAy KacaTeJIbHOM M XOpAOH,
OMMCAHHOM U BIUCAHHON OKPY>KHOCTH TPEYTOJIbHUKA U YEThIPEXYroJbHUKA, IPUMEHSATh UX CBOMCTBA
P PEILICHUH 3a/1a4.

[IpuMeHsTh MONyuYeHHBbIE 3HAHUA Ha MPAKTHKE - CTPOUTh MaTeMaTHUECKUe MOJIENU A 33134
peaabHON JKM3HHM U TPOBOJUTH COOTBETCTBYIOIIME BBIYHMCICHUS C TMPUMEHEHHEM TMOoa00us u
TPUTOHOMETPHH (MOJIB3YSCH, IJIe HEOOXOAUMO, KATbKYISTOPOM).

OnepupoBarh TMOHATUSIMH MHOXECTBA, IOJMHOXECTBA, BBIMOJIHATH OMEPAMU  HAJ
MHOKECTBaMU: OOBEAMHEHHE, MEPECeUCHHE, MEePEUUCISITh dJIEMEHThl MHOXKECTB C HCIOJIb30BAHUEM
OpraHMW30BaHHOTO Mepedopa U KOMOUHATOPHOTO MPABHIIa YMHOKEHHUS.

HaxomuTh BEpOSTHOCTH CIIy4aiHBIX COOBITHII B CIIydallHBIX OIBITAX, 3HAs BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITHIA, B TOM YHUCJIE B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU,
UMETh MIOHATHUE O CITy4aiiHOM BbIOOpE.

OnuceiBaTh JaHHBIE C TMOMOIIBIO CPEIHUX 3HAYCHUM W MEp pacceuBaHus (IuUcCTepcus M
CTaH/JapTHOE OTKJIOHEHHUE). YMETh CTPOUTh M MHTEPHPETUPOBATH AHArpaMMbl PACCEUBAHUS, WUMETh
MIPE/ICTABJICHUE O CBA3U MEXAY HAOIIOaeMbIMHU BETMYMHAMM.

Nwmets npencTaBiieHne o JepeBe, 0 BepIInHax U péOpax JepeBa, UCIIOIb30BAHUN JIEPEBbEB MPU
pelIeHun 3a/1ady B TEOPHH BEPOATHOCTEH, B IPYTHUX YYEOHBIX MaTEMaTUYECKMX Kypcax W 3aaad u3
JIPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh TOHSATHEM COOBITHS KaK MHOXKECTBA DJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO
OTIbITA, BBITIONHATH OMEPAlMd HaJ COOBITHSIMH, WCIOJIB30BaTh MPU PEHICHUH 3a]ad Juarpammbl
Ditniepa, YUCTOBYIO IPSIMYIO, TPUMEHSTH (DOPMYITY CIIOKEHHUST BEPOSITHOCTEH.

[Tonb30BaTbcs  MPaBWJIOM  YMHOXKEHHUS  BEpPOSTHOCTEH, HCIONB30BaTh  JEPEeBO IS
MIPEICTABJICHHS CIy4YalHOTO OIbITA MPHU perieHuu 3amad. OnepupoBaTh MOHATHEM HE3aBUCUMOCTH
COOBITHIA.

K xoniy o0y4yeHus B 9 kiacce o0yJarouuics MoyquT CICAYIONTUE TPEIMETHBIE PE3YJIbTATHI:

Yucsia v BbIYUCICHUSA

CpaBHUBATH U YIOPSAIOUYNBATH PAlHOHATBHBIC M UPPALIMOHAIILHBIE YUCIIA.

BeimonasaTe  apudmeTndeckue MEHCTBHS € PalMOHATBHBIMU YWCIAMH, COYeTas YCTHBIE U
MUChMEHHBIC TPUEMBI, BBITIONHATH BEIYUCIICHUS C UPPAITIOHATHHBIMU YHCIIAMH.

HaxonuTte 3HaueHus CTemeHeW C LENbIMA TOKa3aTeNsIMU U KOpPHEH, BBIYHUCIATh 3HAYCHUS
YHCIIOBBIX BBIPAKECHUH.

OKpyrisTh ACWCTBUTEIBHBIC YHCIIA, BBHIMONHITH MPUKHUIKY Pe3yJbTaTa BBIYUCICHUN, OICHKY
YHUCIIOBBIX BBIPAKCHHM.

YpaBHeHHUsI M HEpaABEHCTBA

Pematpr nuHeliHbIe U KBaJpaTHbIC YpaBHEHHUS, YPAaBHEHHUS, CBOJSIIMECS K HHUM, MPOCTEHIIIHE
JIpOOHO-PAlMOHAILHBIE YPABHEHHS.

Pemarhk cucTeMbl JBYX JIMHEHHBIX ypaBHEHUH C JBYMs IEPEMEHHBIMH W CHCTEMBI JBYX
ypaBHEHUH, B KOTOPHIX OJTHO YPaBHEHHUE HE SIBIIACTCS JINHCHHBIM.

Pemath TekcToBBIE 3amauu anreOpandeckuM CIOCOOOM C TIOMOIIBIO COCTABJICHHS YPaBHEHHUS
WJIH CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.
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[IpoBoauTh TpOCTEHIIME WCCIEAOBAHUS YPaBHEHUHW M CHCTEM YpPaBHEHHUI, B TOM 4YHCIE C
MPUMEHEHHEM TpadUUYecKuX MPeACTaBIeHU (yCTaHABIMBaTh, UMEET JIM YPaBHEHHE WM CHUCTEMa
YpaBHEHUH PEIICHHUS], €CJIM UMEET, TO CKOJIbKO, U TIpouee).

Pemarp nuHeiiHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300pakaTh pellleHue HEPaBEHCTB
Ha YKMCIIOBOM IPSAMOM, 3aIIMCHIBATh PEIICHHUE C IOMOIIBI) CUMBOJIOB.

Pemiate cuctembl JIMHEHMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBaJpaTHOE
HEPAaBEHCTBO, HM300pakaTh pEIICHWE CUCTEMBbl HEPABCHCTB HA YHUCJIOBOM TPSIMOHM, 3amUCHIBATH
pELIeHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUH PAa3JIMYHBIX 3a/1a4.

DOyHKUUHA

PacrioznaBath (QyHKIMHM W3YYCHHBIX BUIOB. lloKa3bBaTh CXEMATHUYECKH PACIOJIOKECHUE HA

KOOPAMHATHOM MI0cKOCTH TpadukoB GyHkimii Buga: Y =KX, y =kx + b,y =k/x,y=ax2 +bx +c,y =
x3, y =X, Y = |X|, B 3aBHCHMOCTH OT 3HaYeHHI KOd((HUIIUEHTOB, ONHCHIBATE CBOICTBA (YHKIIHIA.

CrtpouTth 1 H300pakaTh CXeMaTUIECKH rpauKy KBaJPaTHIHBIX ()YHKIINH, ONMCHIBATh CBOMCTBA
KBaJPaTHYHBIX QYHKIUH 110 UX rpadukam.

Pacno3HaBaTh KBajpaTHU4YHYIO0 (QYHKLIHIO 1O (opMmyiie, MPUBOJUTH MPUMEpPbl KBaJApaTUUYHBIX
(byHKUUI U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YuciioBble MOCI€10BATEILHOCTH H IPOrPeccuu

Pacno3naBate apupMeTHYECKyl0 M TEOMETPUYECKYIO0 TPOTPECCHH IPH pa3HbIX crocobax
3aJlaHus.

BBINONHATE BBIYMCICHUS C HUCHOJNb30BaHUEM (OPMYN N-ro wieHa apupMETHYECKOH MU
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOM MJIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YHCIOBBIMHU IIOCIENOBATEIBHOCTAMM, B TOM YHCIE 3alayd U3
peasbHOM JKU3HU (C UCTIOIb30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHI).

3HaTh TPUTOHOMETpUUYECKHE (YHKIUHU OCTPHIX YIJOB, YMEThb HAXOJIUTh C HMX IIOMOIIbIO
pasii4yHble  DJIEMEHThl  TMPSAMOYTOJBHOTO  TPEYrOJbHHUKA  («peIleHHe  IpSIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBIO KaNbKYNATOpa) UIMHBI M YIJIBI A7 HETaOJIU4HbBIX
3HAYEHUU.

[Tonb3oBaTbes popMynaMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM JIJISt
HaXO0X/IECHNs COOTHOIIEHUI MEKYy TPUTOHOMETPUUECKUMHU BETUYNHAMU.

Jloka3plBaThb TEOPEMY CHHYCOB U TEOpPEMY KOCHMHYCOB, NMPUMEHATh HUX U1 HaXOXACHUA
Pa3IMYHBIX JIEMEHTOB TPEYroJbHUKA («PELICeHNE TPEyroJbHUKOBY), MPU PEIIEHUH T€OMETPUUYECKUX
3ana4. [IpuMeHsTh NodydeHHbIE 3HAaHUS IPU PELLICHUH MPAKTUYECKUX 3a/1ad.

[IpuMeHITh TPUTOHOMETPUIO B 3aJadyax HA HAXOXACHHUE IUIOLIAAH, BBIBOAUTH M BIIAIETh
TPUTOHOMETpPUYECKUMH (GopMyllaMu JJs IUIOMIAAW TpPEeyroyibHHKa, Mapajuiesorpamma, pomoa,
Tpamnenuy, BBIBOAUTH M TPHUMEHATh Qopmyny [epoHa u Qopmyny s IUIOMIAIH BBITYKIOTO
YeThIPEXYTOJIbHUKA.

WwmeTs nipencraBiieHne 0 rOMOTETUH, TPUMEHSATh B TPAKTUUYECKUX CUTYaIUIX.

Hcnonbe3oBate Teopemsl UeBbl 1 MeHenast Ipu pelIeHUH 3a1a4.

Hcnonb30BaTh TEOpeMbl O BIMCAaHHBIX yIJax, yriax MEXIy XopJaMu (CEeKyIIMMH) U yIie
MEXy KacaTeIbHOM M XOpJAOW IPHM PELIEHUH IE€OMETPUUYECKHX 3ahad. [loka3piBaThb U NPUMEHSTH
TEOpEMBbl O TPOU3BEIACHUM OTPE3KOB XOpJ, O MPOU3BEICHUM OTPE3KOB CEKYIIMX, O KBajJpare
KacaTeJIbHOM.

Brnanets noHsTHEM KOOPAMHAT Ha IJIOCKOCTH, Pa0OTaTh ¢ ypaBHEHUEM MPSMOI Ha IMIIOCKOCTH.
Brnaners nmoHsATHAMH yrioBoro ko3¢ ¢uIieHTa 1 cBOOOJHOrO 4ieHa, TOHUMAaTh UX Te€OMETPHUECKUI
CMBICJI U CBS3b YIJIOBOT0 KO3((HUIMEHTA ¢ BO3pAaCTaHWEM W yObIBAHWEM JMHEHHON (QYHKIIUU. YMETh
pemaTrs METOAOM KOOPAMHAT 33Jaud, CBS3aHHBIE C NApaUIEIbHOCTBIO U MEPHEHAMKYISIPHOCTHIO
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MPSIMBIX, IEPECEUCHUEM NPSIMBIX, HAX0XKICHUEM TOUYEK ITEPECCUEHUSI.

BeiBomuTh M BIIAZETh ypaBHEHUEM OKpYKHOCTHU. lcmonb3oBaTh MeETON KOOpAMHAT JUIs
HAXOXJICHUS MEepPeceueHuil OKpY>KHOCTeH U mpsMbIX. Bianets dhopMynaMu paccTosHUSL OT TOYKHU 0
OpsAMOM, IUIOWaNM TMapajuieiorpaMMa B KOOpDAMHATaX, WMETh IOHSATHE 00 OpPHUEHTHPOBAHHOMN
momany. [lonp3oBaTbcs METOIOM KOOPAMHAT HA IIOCKOCTH, HPUMEHATH €ro IpU PEIICHUU
FEOMETPUUECKUX M IpaKkTU4YeckuxX 3ajnad. I[IpumeHsaTp Merox KOOpAMHAT B IIPAKTHKO-
OPUEHTHPOBAHHBIX FT€OMETPUUECKUX 3a/1a4ax.

Bnaners nonsTueM BekTOpa. YMETh CKJIa/IbIBaTh M BBIYUTATh BEKTOPBI, YMHOXATh Ha YHCIIO,
BJIQJIETh MIPAaBUJIAMU TPEYTOJIbHUKA U Napajuiesorpamma. Biiaers npakTHYeCKUMH MHTEPHPETALUSIMHU
BEKTOPOB. YBEPEHHO IOJIb30BAaThCS KOOPAMHATAMM BEKTOpPA. BilaneTs ClOK€HMEM U BBIYMTAHHEM
BEKTOPOB, YMHOKEHHUEM BEKTOpPA HA YUCJIO B KOOPIUHATAX.

Wwmers npencraBienue o Oasuce (Ha IUIOCKOCTH). PackiiaapiBaTh BEKTOpPHI 1O 0aswucy.
PacknanpiBaTh BEKTOpBI CHJI C IOMOIIBIO IMPOECLHMPOBAHUS U TPUTOHOMETPUYECKUX COOTHOLICHMI.
[TpuMeHSTH MOTyYeHHbIE 3HAHUS B MPOCTEHIINX (PU3NUECKUX 3a/1auax.

Bragere moHsATHEM CKaJISPHOIO MPOU3BEJEHUS BEKTOPOB, NMOHUMATh €0 I€OMETPUUYECKHUI
CMBICI U YBEPEHHO TMOJb30BaTbCSl €r0 BBIPAKEHHEM B JEKapTOBBIX KOOpAMHATax. 3HATh
TUCTPUOYTUBHOCTh CKAJIIPHOTO TMPOU3BEACHUS U €ro CBs3b C IpoeuupoBaHueM. lIpuMeHATH
CKAJIIPHOE IIPOU3BEJICHNE BEKTOPOB JUUI HAXO0XKACHMS JUIMH U yIJI0B. PemaTte reoMeTpuyeckue 3a1auu
C TIOMOIIBIO CKaJISPHOrO Mpou3BeAcHUs. lcmosb30BaTh CKaJIpHOE NPOU3BEACHUE BEKTOPOB B
anreOpandeckux U GU3MUYECKUX 3a1a4dax.

Brnagers NOHATHSMU NPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXHOCTH, JUIMHBI AYT'H
OKPYKHOCTH M paJUaHHOW MEpBI yIJIa, BBIYMCIATH IUIOMIAAb Kpyra U €ro yactei. IloHumare cMbIca
qucia oc. [IpuMeHsATh MoJydeHHbIE YMEHHUS IPU PEIIECHNUN NIPAKTUYECKUX 3a/1ad. 3HaTh UCTOPUUYECKUE
CBe/IEHUS 00 U3MEPEHUH JTTMHBI OKPYKHOCTH U TUIOIIAIN KPYyTa.

Nwmets npeacraBneHue o npeoOpa3zoBaHUM MIIOCKOCTH, O ABMKEHHUSIX. HaxoauTh ocu, LEHTpPbI
CUMMeTpUH (UTYp, UEHTPHI IOBOPOTA, HAXOAWTH KOMIIO3UIUH TMPOCTEHIINX TMPEoOpa3OBaAHHM.
[TpyuMeHATh IBUKEHMS INIOCKOCTU IIPH PELIEHUN T€OMETPUUYECKUX 3a1a4.

[IpuMeHATH MMONy4eHHBIE 3HAHUS HA MIPAKTUKE - CTPOUTHh MAaTEMaTUYECKHEe MOJACIIN I 3a/1a4
peasbHOM KHM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIUMCIEHUS C NPUMEHEHHEM MOoJ00us |
TPUTOHOMETPUUECKUX QYHKIMH (IIOJIB3YACH, I1Ie HEOOXO0AUMO, KAIbKYISITOPOM).

[Tonp30BaTbcss KOMOMHATOPHBIM TNPABWIIOM YMHOXEHHs, HaXOJIUTh YHUCIO TNEpPECTaHOBOK,
YUCJIO COYETAaHMH, MOJIb30BAThCSA TPEYrojapbHUKOM Ilackaimsd mpu pemieHuM 3ajad, B TOM 4YHCIE Ha
BBIYUCIIEHHE BEPOSTHOCTEH COOBITHI.

Hcnonp30BaTh MOHATHE T'€OMETPUYECKONW BEPOSITHOCTH, HAXOAMTHh BEPOSITHOCTU COOBITHI B
OMBITAaX, CBS3aHHBIX CO CIIydyailHBIM BBIOOPOM TOYEK M3 IUIOCKOW (UTypbl, OTpe3Ka, IIHHBI
OKPY’KHOCTH.

HaxonuTe BepoATHOCTH COOBITHH B ONBITaX, CBA3AHHBIX C HMCHBITAHUAMH IO JOCTHKECHUS
IIEPBOTO yCIIeXa, B CEPUAX UCHBbITaHUNA bepHyuin.

HMeTp mpencraBieHHE O CIydalHBIX BEJIWYMHAX U PACIO3HABATh CIIyYalHbIE BEIMUYUHBI B
ABJIICHUSX OKPYKArOLIEro MHpA, ONEPUPOBATH MOHATHEM «PACIPENEIICHHE BEPOATHOCTEN». YMETh
CTPOUTH PacIpeleleHHsI BEPOSITHOCTEN 3HAUEHUH CIIy4aliHbIX BEJIMYMH B U3YYEHHBIX OIBITAX.

Haxomute MmaTemaTudyeckoe OXHIAHHE M JHCIEPCUI0  CIIy4allHOM  BEIMYMHBI 10
pacnpeeeHUI0, IIPUMEHATh YMCIIOBBIE XapaKTEPUCTUKU M3YYEHHBIX paclpeiesICeHUui MpHU pelIeHUn
3a/ay.

NMeTp mpencTaBieHHE O 3aKOHE CIydalHBIX YMCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CIIy4ailHOH W3MEHUYMBOCTH, IIOHMMaTh MaTeMaTHueckoe OOOCHOBaHME OJM30CTH YacTOTHl U
BEPOSTHOCTH cOOBITUS. VIMETh Mpe/icTaBlIeHHE O POJIH 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U 00IIeCTRE.
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TemMaTnyeckoe NJIAHNPOBaAHUE

7 knace
YueOHbIi Kypc «Ajredopa»

HasBanmue pasagena Yucao JJIeKTPOHHEIE JdesATeIbHOCTD YYUTEJId ¢
(TemMbI) Kypca 4acoB OCHOBHOE CofIepKanie (zudposeie) Y4€TOM NPOrpaMMbl
oGpa3oBaTesbHbIE BOCIHUTAHHUS IHKOJIbI
pecypcsi
Yucna v BBIYHCIICHUSL. 23 [ToHsITHE PAIMOHATBHOTO YKcia. ApupMeTHIecKue https://lesson.academy- -yCTaHOBIICHHE
PaluoHanbHbIE YUCIa JeHCTBHA ¢ PaLOHATBHBIMH YHCIAMH. go;/tg;t.myschool.edu.rulo JOBEPUTEIIBHBIX OTHOIICHUH
. MEXAY
CpaBHeHHE, YIIOPSAA0YNBAHHE PAIIMOHATIBHBIX YHCEL. € AT OTHIECKIM PaBOTHEKOM
CreneHb ¢ HaTYpaJIbHBIM IIOKA3aTEIIEM. ¥ 00y YAKOIIMMHUCH,
Pemenne OCHOBHBIX 3a/1a4 Ha APOOH, IPOLICHTHI U3 CIIOCOOCTBYIOLIHX
peaﬂBHOﬁ MPAKTUKH TIO3UTUBHOMY BOCIPHUATUIO
00y4aromMMucs
[Ipu3HaKky JeTMMOCTH, Pa3IoKEeHUE Ha MHOKHUTEIN 2 N
TpeOoBaHMii U MPOCKO
HaTypaJIbHBIX THCCIL. MeIaroru4eckoro paboTHHKA,
Peanbnble 3aBucumocti. Ilpsamas u oOparHas NPUBJICYCHHUIO HX BHUMAHHS K
IPOIIOPIHOHATBHOCTH 00Cyx/1aeMOH Ha ypoke
. HHPOpMauHu, akKTUBU3allUH
Aunrebpanueckue 24 BykBenusie Beipaxkenus. Ilepemennsie. Jlomyctumeie | https://lesson.academy- bopmarum, 8 &
@ Ipeob content.myschool.edu.ru/Q | TO3HABATCILHOM
BBIPAKCHUS 3HaueHHs nepeMeHHbIX. Popmyisl. [IpeodpazoBanne 5 2107 ———
OYKBEHHBIX BBIpQKEHHH, PACKPBITHE CKOOOK H ' - 106y KAeHNE 0OYYarOMUXCs
NpUBE/ICHHE TIOAOOHBIX ClIaraeMbIX. COOJIOIaTh HA YPOKE
CBoIiCcTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTENIEM. obuenpuHsTHIe HOPMH6
IIOBEACHMUA, IIpaBUjia O CHHUA
Muorounensl. CroxeHue, BBIYUTaHNE, YMHOKCHUE co JICHHA, TP B
MHOTO4IeHOB. POPMYIIBI COKPAIIEHHOTO YMHOKCHUSL. L ——
Pa3nosxeHre MHOTOYWICHOB Ha MHOKUTEIH paGoTHUKaMK) 1
VYpaBHeHUs U 18 VYpaBHeHue, MpaBuia Mpeodpa3zoBaHus ypaBHEHUS, https://lesson.academy- CBEPCTHHKAMH

HCPAaBCHCTBA

PaBHOCUJIBHOCTbh YPaBHEHH.

JIvuHeitHoe ypaBHEHHE C OJTHOW MTEPEMEHHOM,
pelIcHe JIMHEWHBIX YpaBHEeHUM. Pelienne 3anau ¢
IIOMOILBIO YPABHEHUM.

JInHeliHOE ypaBHEHHE C IBYMs IEPEMEHHBIMU U €TI0

content.myschool.edu.ru/0
2.2/107

(oOyuaromuMucs), IPUHITHITBL
yUeOHOM AUCIUTLTUHBI 1
CaMOOpraHH3aIUH;

- IPUBJICUCHUE BHUMAHUS
00y4aroIUXCs K IEGHHOCTHOMY
aCIIeKTy




rpaduk.

CucremMa 1ByX JJMHEHHBIX YPaBHEHUH € ABYMsI
[IEPEMEHHBIMH.

Permenwne cuctem ypaBHEHHH CIIOCOOOM IMOICTAHOBKU
U CTIOCOOOM CIIOKEHHS

Koopaunatse! u
rpaduKu.
OyHKIUU

22

Koopaunara Touku Ha nipsimoid. YucioBblie
IIPOMEXYTKU. PaccTossHME MeX 1y IByMsl TOUKAMMU
KOOPJAMHATHOU IIPSIMOM.

[TpsimoyronbHas cucTeMa KOOPAUHAT Ha IIOCKOCTH.
[Tpumepsl rpadukoB, 3a1aHHbIX hopMynamu. UteHue
rpaduKOB peabHbIX 3aBUCUMOCTEH.

[Monstue pynxuun. ['padux Gpynkun. CoiicTa
GbyHKIHIA.

Jlunetinas @ynkus. [Tocrpoenne rpaduka ITMHEHHOM
GbyHKIHH.

I'paduk byukimm y = |x|.

https://lesson.academy-
content.myschool.edu.ru/0
2.2/07

OnucarenbHas
CTaTUCTHKA.
PacceuBanue
JAHHBIX

Yucnossle HaOopel. CpenHee apudmeTnieckoe.
Menuana yrciioBoro Habopa. Y CTOMYMBOCTD
Me/IMaHBl.

[TpakTrueckas padota «CpeaHue 3HaUCHUSN».
HauOonbIiee 1 HauMeHbllee 3HAYSHUS YHCIOBOTO
Habopa. Pazmax

https://lesson.academy-
content.myschool.edu.ru/0
2.4/07

Cnyuaiinast
M3MEHYMBOCTh

CrnyuaitHas u3MeHYMBOCTH (TipuMepsl). YacTtoTa
3HAYEHU B MAaCCUBE JaHHBIX. [ pynmnupoBKa.
I'ucrorpammsl.

[TpaxTuueckas padota «Ciy4aitHas
U3MEHYUBOCThY

https://lesson.academy-
content.myschool.edu.ru/0
2.4/07

Beenenue B
Teopuio rpados

I'pad, Bepmuna, pedpo. [Ipencrapnenue 3agauu ¢
nomouibio rpada. CreneHs (BaJ€HTHOCTD)
BEPILUHBI.

UYucno pédep u cyMMapHasi CTETICHb BEPIIIHH.
Ilens u muxi. ITyTs B rpade. [IpencraBienue o

https://lesson.academy-
content.myschool.edu.ru/0
2.4/07

U3y4aeMbIX Ha YPOKax
SIBIICHHUH, OPTaHM3aLIsT UX
paboThI ¢

MOJIy4aeMoOu Ha YpOKeE
COLIMAJIBHO 3HAYUMOM
nHpOpMarmei —
MHHULIMUPOBAHUE €
00CY’KIeHUs, BHICKAa3bIBAHHS
00y4JaOIUMUCS

CBOETO MHEHHUS 110 €€ MOBO/Y,
BBIpaOOTKH CBOETO K HEl
OTHOILICHNS;

- HCTIOJIb30BaHME
BOCITUTATENbHBIX
BO3MOXHOCTEH coAepKaHus
y4e0HOro TpeIMeTa uepes
JIEMOHCTPALIUIO 00yYaIOITIMCS
IPUMEPOB OTBETCTBEHHOTO,
IPakIaHCKOTO TIOBE/ICHNS,
MIPOSBJICHUS YESIIOBEKOIIO0MS U
JI00poCepIeuHOCTH, Yepes3
mo100p

COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTEHHS, 3a/1a9 JIst
penienus,

HPOOJIEMHBIX CUTYaIHI JUTS
0o0CcyXIeHHs B KJacce;

- IpUMEHEHNE Ha YPOKe
WHTEPAKTUBHBIX ()OPM padOTHI
c

00yJarOIITUMUCS:
MHTEIUICKTYaJIbHBIX UTP,
CTUMYJIUPYIOLIIX
MI03HABATEIHLHYI0 MOTHBAITHIO
00yYaromuxcs; TUCKYCCHH,
KOTOpBIE Jal0T 00yYaromumMest
BO3MOXXHOCTb TIPHOOpECTH
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cBsizHOCTH Tpada. O6xox rpada (FHIEpOB MyTh).
[pencraBnenne 00 OPHEHTHPOBAHHBIX Tpadax

Cnyuaiinble
COOBITHS.
BepositHOCTE M
4acToTa
CIIy4aifHOTO
COOBITUS

Crny4aiiHBIii OTIBIT U CITy4ailHOE COOBITHE.
BepositHOCTh M wacTtoTa coObITHs. PoJb
MaJIOBEPOSATHBIX U MPAKTUUYECKU JOCTOBEPHBIX
COOBITHI B IPUPO/IE U B 0OIIECTBE.

Momnerta u urpajiabHasi KOCTb B TEOPUH
BEPOSATHOCTEM.

[TpakTudeckas pabora «Yacrora BbIIaICHUS
opJiay

https://lesson.academy-
content.myschool.edu.ru/0
2.4/07

IToBTOpEHUE U
00001IeHnne

[ToBTOpEHNE OCHOBHBIX MOHITUN U METOJIOB Kypca 7
Kjacca, 0000IIeHHe 3HAHUH

OTIBIT
BEICHUS] KOHCTPYKTUBHOTO
JMajora; rpynnoBoi paboTh
WIN

paboTH B Mapax, KOTOPBIC
ydaT KOMaHHOU padoTe u
B3aUMOJICHCTBHIO C APYTHMHU
JETbMU;

- BKJIFOYEHHUE B YPOK UI'POBBIX
npoLeayp, KOTOpble TOMOTaloT
NOoJIepP’KaTh MOTHUBAIINIO
o0yJaronmxcs K MoTydeHUI0
3HAHUM,

HAJIQ)KUBAHUIO MTO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIICHHUH
B

KJ1acce, TOMOTatoT
YCTaHOBJICHUIO
TIOOPOXKENATETEHOM
aTMocdepsl BO BpeMs YpPOKa;
- opranusanus medcTsa
MOTHUBHPOBAHHBIX U
3pYAUPOBaHHBIX
0o0yJarouxcst HaJl uxX
HEYCIEBAIOLINMHU
OJTHOKJIACCHUKAMH,

JTAIOIIETO UM COLIMATIBHO
3HAYUMBIN OTIBIT
COTPYZIHHUYECTBA U

B3aMHOU TTOMOIITH;

- HHUIIUUPOBAHHE U
HOJ/ICPKKa
UCCIIEJIOBATENBCKON
JIESTENIbHOCTH O0yYaIOIINXCS B
paMKax peaqu3aluyd UMH
HWHAMBUAYAIBHBIX U
IPYMIOBBIX
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UCCIIC/IOBATEIBCKUX MTPOCKTOB,
YTO AACT O0yYaIOIIIMCS
BO3MOKHOCTB ITPHOOPECTH
HABBIKU

CaMOCTOSITETTFHOTO PEIICHHS
TEOPETHIECKON TTPOOIIEMEI,
TCHEPUPOBAHUS M OPOPMIICHUS
COOCTBEHHBIX HEH,
YBa)KHUTEIHHOTO OTHOIIEHHS K
YYKUM HJIEsM, 0OPMIICHHBIM
B paboTax Ipyrux
HcclieqoBaTelIeH, HaBBIK

myOJIUYIHOTO
BBICTYIUICHHA IEPE
ayIUTOPUEH,
ApPTYMEHTUPOBAHUS
Hroro 102
YueOHslii kypc «I'eomeTpus»
Ha3Banue pa3jgena YucJo JQJIeKTPOHHBIE JesAiTeIbHOCTh YYUTEJIA €
(TembI) Kypca 4acoB OCHOBHOE COTepIKanIe (uudpossie) Y4YETOM NPOrpaMMbl
o0pa3oBaTesbHBIE BOCIUTAHUS HIKOJIbI
pecypchI
[Ipocreitmme 14 [Ipocreitmme reomeTpuuecke 0OBEKTHI: TOUKH, https://lesson.academy- -yCTaHOBJIEHUE
reOMETPUIECKHE (PUTYPBI OpsIMbIe, JIYYH U YIJIbI, JIOMaHasi, MHOTOYTOJIbHHK. c?f)/r(l)t;ent.myschool.edu.ru/ 02| noBepUTENLHEIX OTHOLICHHE
o . MEXAY
U MIX CBOWCTBA.
CMexHbIe U BEPTUKAIIbHBIE YTIIBL. e1arorMYeCcKIM paGOTHUKOM
Nzmepenne Pabota ¢ npocreiimumu yeprexamu. Mzmepenue 1 00y4aroIUMHKCH,
FCOMETPUIECKUX JINHEMHBIX U YIJIOBBIX BEJIMYUH, BBIYUCIICHUE CHOCOOCTBYOIINX
BCIIMYNH OTPE3KOB U YIJIOB. IMO3UTUBHOMY BOCIIPHUATHUIO
[lepuMeTp u MmIomWags GUIyp, COCTABICHHBIX U3 obyuaromuMucs
TpeOoBaHMii U MPOCKO
MPSMOYTOJTBHUKOB
neaarorudcckoro pa6OTHI/IKa,
TpeyronsHUKH 22 [TonsATHE O paBHBIX TPEYrOJbHUKAX U IIEPBUYHBIE https://lesson.academy- MPHBIIEYCHUIO HX BHUMAHHS K

MIPE/ICTAaBICHHS O PaBHBIX (KOHIPYIHTHBIX) QUTYpax.
Tpu npusHaka paBeHCTBA TPEYTrOIbHUKOB. [Ipu3Haku

content.myschool.edu.ru/02
.3/07

o0cyX1aeMOH Ha ypOoKe

I/IH(l)OpMaI_II/II/I, AKTUBHU3alll1
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PaBCHCTBA NPAMOYTOJIBHBIX TPCYT'OJIbHUKOB.

CBoliCcTBO MeIMaHbI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOGe1peHHBIC 1 PABHOCTOPOHHUE TPEYTOJIbHUKH.

[Ipu3naku U cBOWCTBa paBHOOCIPEHHOTO
TPEYrOJIbHUKA.

COOTHOIIEHUS MEKTy CTOPOHAMH U YIJIAMU
TpeyroyibHuKa. [IpoTuB GosbIIeH CTOPOHBI
TPEYTrOJbHHUKA JIEKUT OOJIBIINI YTOI.
[Ipocreiimme HepaBeHCTBA B TEOMETPUU.
HepaBeHcTBO TpeyroyibHUKA.

HepaBenctBo nomaHoOi.

[IpsiMOyTONBHBIN TpEyronbHUK ¢ yriaom B 3001,
[lepBble NOHATHS O 1OKA3aTENBCTBAX B TEOMETPUHU

[MapanenbHblie IPSIMBIE, 14 [MapamnnenbHble IpsMbIe, HX CBOWCTBA, I1AThIi https://lesson.academy-
CyMMa YIJIOB TPEYroJbHHKA nocrynar Eskiusa. content.myschool.edu.ru/02

Haxkpecr nexarye, COOTBETCTBEHHbIE U 3107

OJTHOCTOPOHHUE YIJIbl (00pa3oBaHHBIE IPU

NepeceyeHU N NMapauIeIbHbIX NPSIMBIX CEKYILEH).

[Tpu3HaK mapayuieTbHOCTH NPSMBIX Y€pe3 PAaBEHCTBO

pacCTOSTHUM OT TOYEK OJAHOU MPSIMOM 10 BTOPOU

npsimoii. CymMma yriioB TpeyrojbHHUKA U

MHOTOYTOJIbHUKA. BHEITHHUE YTITBI TPEYroJIbHUKA
OKpy>KHOCTb U KpYT. 14 OKpy»KHOCTb, XOpP/bI U TUAMETPBI, UX CBOWCTBA. https://lesson.academy-
['eoMeTpuyeckue KacatesbHast K OKpYKHOCTH. content.myschool.edu.ru/02
MOCTPOCHUS OKpY>KHOCTb, BIIMCAHHAS B YTOJI. 3107

[Tonsitue o 'MT, npumeHeHne B 3a/1a4ax.
buccekTpuca u cepeIMHHBIN NEPIEHIUKYIIAP KakK
reoMeTpuyecKue Mecta Touek. OKpy)HOCTb,
ONMCaHHAasl OKOJIO TPEYTroJIbHUKA.

Bniucannast B TpeyrojibHUK OKPYXHOCTb.

[I03HABATEIILHOMN
JIeSITeIbHOCTH;

- moOyxaeHue 00yJYaromuxcs
co0Jr0aTh Ha ypoKe
OOIIETTPUHATHIC HOPMBI
MTOBE/ICHNS, TIPaBUiIa OOIIEHHS
co

cTapuMH (Tie1arormaecKuMHI
pabOTHHUKAMM) H
CBEPCTHUKAMU
(oOy4aroIIMMUCS ), TPUHLIUATIBL
y49eOHON AUCIUTUTAHBI 1
CaMOOpTaHHU3aIINH;

- IpUBJICUCHUE BHUMAaHUSI
o0yJaronmxcs K IEHHOCTHOMY
acCTIeKTy

U3y4aeMbIX Ha YPOKax
SIBJICHUH, OpTaHU3aIMsI UX
paboTHI C

MoJy4aeMou Ha YpoKe
COLIMAJIBHO 3HAYUMOM
uHpOpMaIen —
WHUIIMHPOBAHHE €€
00CyXIeHM, BHICKa3bIBAaHUS
00y4aIOIUMUCS

CBOET0 MHEHHUS TI0 €€ TTOBOTY,
BBIPAOOTKH CBOETO K HEl
OTHOUICHUS;

- HCITOJIb30BaHUE
BOCITUTATEBHBIX
BO3MOXHOCTEH COAepKaHus
yueOHOro nmpeamera yepes
JEeMOHCTPALIUIO
obyJarorumcst

PUMEPOB OTBETCTBEHHOTO,
IpaXJaHCKOTO MTOBEJICHHS,
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IIpocreiimune 3axa4n Ha IOCTPOEHUE

[ToBTOpenue, 0600IICHNE
3HaHUHI

[ToBTOpeHME M 06001IEHNE OCHOBHBIX MOHSATUHN H
METOJIOB Kypca 7 Kiacca

https://lesson.academy-
content.myschool.edu.ru/02
.3/07

OpOSIBIICHHUS YeJIOBEKOIOOUS
1 100pOCePACIHOCTH, Yepe3
nooop

COOTBETCTBYIOIIUX TEKCTOB
JUTSL 9T€HUS, 3a1a4 JUIs
pemIeHus,

NPOOJICMHBIX CUTYaIH JUTs
00CyXIeHH B KIIacCe;

- IpUMEHEHHUE Ha yPOKe
MHTEPAKTUBHBIX (hOpM pabOThI
c

00y4aIOIIIMUCS:
MHTEIUICKTYaJIbHBIX UTP,
CTHMYJTUPYIOIIIX
MO3HABATENIFHYIO MOTHUBALIUIO
00y4aromMXcst; AUCKYCCHH,
KOTOpBIE Aal0T 00YYatOLIIMCS
BO3MOXKHOCTb TIPHOOpECTH
OIIBIT

BEJICHHS] KOHCTPYKTUBHOT'O
JIMaJora; TpynmnoBoi padoTs
WITH

paboTHI B apax, KOTOpbIE
ydJaT KOMaHJHOW paboTe u
B3aHMOJICHCTBHIO C IPYTUMH
JIETBMH;

- BKIIIOYEHHUE B YPOK UTPOBBIX
npoIeayp, KOTOpbIEe TOMOTa0T
HOIeP’KaTh MOTHBALIHIO
o0yJaronmxcs K MoIy4eHHI0
3HaHUMH,

HaJIAKMBAHHUIO TTO3UTHBHBIX
MEJIMIHOCTHBIX OTHOIICHUH
B

KJiacce, IOMOTaloT
YCTAHOBJICHUIO
JI00OpOXKEIaTSIILHOM
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aTMocQepsl BO BpeMs YpOKa;
- opranm3arus medcTsa
MOTUBUPOBAHHBIX U
3pYINPOBAHHBIX
oOyJaronmxcs HaI X
HEYCIEBAOLIIMHU
OJTHOKJIACCHUKAMH,
JAOIETO UM COLIMAIBHO
3HAQYUMBIH OIBIT
COTPYZIHUYECTBA U

B3aMMHOM TOMOIIH;

- HHULMUPOBAaHUE U
HOJ/ICPIKKa
HCCIIEN0BATEIbCKON
JeSITeIbHOCTH 00yUaromuxcs
B paMKax peaqn3alud UMU
VMHIMBUIYaJIbHBIX U
TPYMIIOBBIX
HCCIIEA0BATEIbCKUX IIPOCKTOB,
YTO JJACT O0YYAFOIIUMCSI
BO3MOXXHOCTb TIPHOOpECTH
HaBBIKU

CaMOCTOSITEIIBHOTO PELICHUS
TEOPETUIECKOU MPOOIIEMBI,
TeHEPUPOBAHUS U
oQopMIIeHUS] COOCTBEHHBIX
HJIeH,

YBKUTEIHHOTO OTHOIICHHUS K
YyKUM HIesIM, 0pOPMIIEHHBIM
B paboTax JIpyrux
HCCIEI0BaTENeH, HaBBIK
myOJIMYHOTO

BBICTYIUICHUS TIEpe]
ayIUTOPUEH,
apryMEHTUPOBAaHHUS

Hroro

68
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8 knace
YueOHbIi Kypc «Ajredopa»

HazBanmue pa3nena Yucao JJIeKTPOHHbIE eATeJIbHOCTh YYHUTEJIH C
P
(TemMbI) Kypca 4acoB OCHOBHOE CofIepKanie (zudpossie) Y4€TOM NPOrpaMMbl
o0pa3oBaTeJIbHBIE BOCHUTAHUSA IIKOJbI
pecypchl
Yucna v BIYUCICHUS. 13 KBaznparuslii KopeHb u3 uncia. [lonsrue 06 https://lesson.academy- -yCTaHOBIICHUE
KBaipaTHbIe KOPHH UppaoHaabsHOM uncie. Jecsatuunsle mpubmmkenus | content.myschool.edu.ru/0 | noBeputenbHbIX OTHOMICHNI
HPPAMOHAIILHBIX YHCETI. 2.2/08 MExIY
JleticTBuTenbHbIe uncna. CpaBHEHHUE EHCTBUTEIBHBIX Te/ArorIeCKUM PabOTHIKOM
ancer U 00yJarOIIIMHUCH,
i . . CIIOCOOCTBYIOMIUX
Apudmernaeckuii KBaApaTHbBIN KOPEHb. Y paBHEHUE Yot
X2 S TIO3UTUBHOMY BOCIPHATUIO
BHIa X = a.
9 . 00y4aromMMHucs
CBoiicTBa apu(hMETHUECKUX KBaJIPATHbIX KOPHEH. TpeGOBAHHIA M IPOCHO
IIpeoOpazoBaHne YUCITOBBIX BHIPAXKECHHUH, Me/[ArOrHYECKOro paboTHHKA,
CoACpKANX KBAAPATHBIC KOPHHU MPUBJICYCHUIO UX BHUMAaHUA K
Yucia U BEIYMCIICHHUS. 5 Crenens ¢ nenbM nokaszarenem. CrangaprHas sanuck | https:/lesson.academy- 00CykKIaeMoii Ha ypOKe
p y yp
CreneHs ¢ ebIM yycna. Pasmepsl 00BbEKTOB OKPYKaIOIIero Mupa (ot content.myschool.edu.ru/0 | uadopmanmu, akTHBH3aIIH
oKazarejieM AIIEMEHTAPHBIX YACTHI] 10 KOCMUYECKUX 0OBEKTOB), 2.2/08 HO3HABATCJIbHON
JUTUTEIILHOCTH TPOIIECCOB B OKPYIKAIOIIEM MHPE. ACATCIBHOCTH,
CBOiiCTBa CTETIEHH C IEJIBIM MTOKa3aTeIeM - ng6y>1<neHHe obyHarommxes
o o . COOJII0aAaTh Ha OKE
Anrebpanueckue 4 KBaspatHslii Tpéxunen. Pasnoxkenue KBapaTHOTO https://lesson.academy- o6 eHHHHHTHg 1120 MEL
BBIPAKCHMUSL. TpEXUJICHA HA MHOKUTEIIN content.myschool.edu.ru/0 nenp P 6
K L 22/08 MOBEJIEHUS, TPaBUIIa OOIIEHUS
BaJIPaTHBIN TPEXWICH o
Anrebpanueckue 13 Aunrebpandeckas Apo0b. JlomycTUMbIC 3HAYCHHSI https://lesson.academy- CTApIIMMH (Il AarOrHIeCKIMA
BBIPAYKEHHSI. TePEMEHHBIX, BXOSIINX B alreOpandeckue content.myschool.edu.ru/0 pabOTHUKAMM) U
Anrebpanueckas 1poob BbIpakeHus1. OCHOBHOE CBOMCTBO alireOpanveckoit 2.2/08 CBEPCTHUKAMM
npo6u. Cokparienue Apooe. (0OyuaroLMMHKCST), TPUHIIHIIBI
CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U JCJICHHUE Y4eOHOM AMCUUIUIMHBL U
anrebpandeckux apooeit. [IpeobpazoBanue CaMOOpraHu1saliy,
BBIpKCHUH, COJIepKaluX anredpanuecKue qpoou ) ngBHequHe BHUMAHUA
. O0ydJaromuxcs K HEHHOCTHOM
VpaBHEHUS 1 HEPABEHCTBA. 13 KBaznparnoe ypaBuenue. Hemonnoe kBagpatHoe https://lesson.academy- YyHator t Y

KBanpartHble ypaBHEHUS

yYpaBHEHHUE.
dopMyna KOpHEW KBapaTHOro ypaBHeHus. Teopema

content.myschool.edu.ru/0
2.2/08

acCIeKTy
U3y4aeMbIX Ha YPOKax
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Buera.

Pemenne ypaBHeHUH, CBOAAIIMXCS K KBaJPAaTHBIM.
[Ipocreiimme qpoOHO-paLlOHAIBHBIE YPABHEHHUS.
Pemenne TeKCTOBBIX 3aJa4 ¢ TIOMOILBIO KBaJPAaTHBIX
ypaBHEHUH

VYpaBHEHUS U HEPABEHCTBA.
Cucremsbl ypaBHEHU

12

JIunelHOEe ypaBHEHME € ABYMs IEPEMEHHBIMU, €T0
rpaduK, IpUMEpHI PELUICHNS YPABHEHUHN B IIETIBIX
YHCIIax.

Pewrenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYyMS
nepeMeHHbIMU. [Ipumeps! perienus cucrtem
HEJIMHENHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMM.
I'paduueckas uHTEpIIpeTalUs YpaBHEHUS C ABYMS
IIEPEMEHHBIMU U CUCTEM YPAaBHEHMU C IBYMs
IIEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 33714 € TOMOIIBIO CUCTEM
ypaBHEHUH

https://lesson.academy-
content.myschool.edu.ru/0
2.2/08

VYpaBHEHHUs U HEPABEHCTBA.
Hepagencrtpa

11

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO
C OJIHOM mepeMeHHOU. JInHEeITHbIE HEpaBEHCTBA C
OJIHO epeMeHHOM U uX pemeHue. CucTeMbl
JINHENHBIX HEPABEHCTB C OJIHOW IEPEMEHHOM U UX
peuieHue.

N300pakeHune pereHus TMHEHHOTO HEPaBEHCTBA U X
CUCTEM Ha YMCIIOBOM IPSIMOM

https://lesson.academy-
content.myschool.edu.ru/0
2.2/08

@ynkuuu. OCHOBHBIE
MIOHATHUS

[Monstue pynkuuu. O6macTh onpeneneHus u
MHOXECTBO 3HaueHu# QyHKimu. CriocoObl 3a1aHus
GbyHKIHUH.

I'paduk pynkmuu. CoricTBa PyHKITNH, UX
oToOpaxxeHne Ha rpaduke

https://lesson.academy-
content.myschool.edu.ru/0
2.2/08

@ynknuu. Ynucnosele
byHKIIUU

Urenue u noctpoenue rpapukoB ¢pyHkuii. [Ipumepsr
rpaduKoB (PYHKIMHI, OTpaXKaroIIKX peabHbIe
IIPOLIECCHI.

DyHKIUH, OMUCHIBAIONINE MPSIMYIO M 0OpaTHYIO
MIPOIOPLIMOHAJIbHBIE 3aBUCUMOCTH, X T'padUKH.
['unepOoua.

https://lesson.academy-
content.myschool.edu.ru/0
2.2/08

SIBIICHUH, OpTaHn3aHsl UX
paboTHI C

MOJIy4aeMoOu Ha YpOKeE
COLIMAJIBHO 3HAYUMOMN
nHpOopMarmei —
VHUIUHPOBAHNE €€
00CyXIeHHS, BBICKA3bIBAHUSI
00y4JaOIUMUCS

CBOETO MHEHHUS TI0 €€ MTOBOY,
BBIpaOOTKH CBOETO K HEl
OTHOILLIEHUS;

- HCITOJTb30BaHHUE
BOCIIMTAaTCJIbHBIX
BO3MOXHOCTEH COAepKaHUA
y4e0HOro TpeIMeTa uepes
JIEMOHCTPANINIO 00yYaIOIIIMCS
IIPUMEPOB OTBETCTBEHHOIO,
IpaXXaHCKOTO MTOBEICHHUS,
MIPOSIBIICHUS YEIOBEKOITIOOUS U
JI00poCepIeuHOCTH, Yepes3
moabop

COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTSHUS, 337124 s
petienus,

MPOOJIEMHBIX CUTYalUd JIJIst
00CYXJIEHUS B KIIACCE;

- IpUMEHEHNE Ha YPOKe
WUHTEPAKTUBHBIX (hOpM paboThI
c

00yJarOIITUMUCS:
HWHTCIUICKTYAJIbHBIX UTP,
CTUMYJIUPYIOLIIX
MO3HABATEIbHYI0 MOTHBALIHIO
00yJaronumXxcst; TUCKYCCHH,
KOTOpbIE Aal0T 00Y4aIOLIMCS
BO3MOXXHOCTbh IPHOOpECTH
OIIBIT
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I'padux byHKIUYU Y =
2

X2, =%, y=x’y=vx,y=|x|
OyHKIUU Y ;
rpaduueckoe peleHre ypaBHeHUIH U CUCTEM
ypaBHEHUH

OmnucareibHas CTATUCTUKA.
PaccenBanne JaHHBIX

Otknonenus. Jlucnepcus 4ucioBoro Hadopa.
CranmapTHOE OTKIIOHEHHE YHCIOBOTO Habopa.
Jlnarpammbl paccenBaHus

https://lesson.academy-
content.myschool.edu.ru/0
2.4/08

MHuoxecTBa

MHoOXxecTBO, MOAMHOKECTBO. Onepanuu HaJl
MHOKECTBaMU: 00bEAMHEHUE, TIEpeceUeHUE,
JIOTIOJTHEHHE.

CaoiicTBa orneparyii HaJy MHOXECTBaAMH:
MIEPEMECTUTEIBHOE, COUETATEIIBHOE,
pacnpenenurenbHoe, BKIodeHus. ['padpuueckoe
MIPEACTABICHIE MHOXKECTB

https://lesson.academy-
content.myschool.edu.ru/0
2.4/08

BepositHoCTh citydaitHOTo
CcoOBITUSA

OnemeHTapHble coObITHs. CaydaliHble COOBITHSL.
brnaronpusTcTByIOLIME 37IEMEHTAPHBIE COOBITHSL.
BepositHOoCcTH cOOBITHIH. OMBITHI ¢ PABHOBO3MOXKHBIMU
3JIEMEHTapPHBIMU COOBITUSMHU.

CayvaiiHblii BBIOOD.

[IpakTrueckas padbota «ONBITH C PABHOBO3MOKHBIMU
JIEMEHTAPHBIMHU COOBITUIMU

https://lesson.academy-
content.myschool.edu.ru/0
2.4/08

Brenenue B Teoputo

HepeBo. CBoiicTBa AepeBa: €AMHCTBEHHOCTh MYTH,

https://lesson.academy-

rpagos CYIECTBOBAHUE BUCAYEN BEPIIMHBI, CBA3b MEXKLY content.myschool.edu.ru/0
4UCIIOM BEPIIMH U YUCIIOM pEDep. 2.4/08
[TpaBWJI0 YMHOKEHHUS
Ciry4aiiHble [TporuBomonoxuoe cobpITHe. [{narpamma Ditepa. https://lesson.academy-
COOBITHS OObeIMHEHHE U TIEpecedeHne COOBITHIA. content.myschool.edu.ru/0

HecoBmecTHBIE COOBITHS.

Dopmyiia CI0KEHUS BEPOATHOCTEM.

[IpaBuI0 YMHOXEHUS BEPOSTHOCTEM.

VYcioBHas BEpOSATHOCTb.

HezaBucumbie coObITHS.

[IpencraBnenue cay4ailHOro SKCIEpUMEHTA B BUJE

2.4/08

BE€/ICHUS] KOHCTPYKTUBHOTO
JIUAIIOTa; TPYTIIOBOH pabOThHI
17001

paboThl B mapax, KOTOpbIE
ydaT KOMaHHOU padoTe u
B3aMMOJICHCTBUIO C IPYTUMH
JETbMU;

- BKJTFOUEHHUE B YPOK UTPOBBIX
MIPOLIEAYP, KOTOPBIE TTOMOTAIOT
HoJAepKaTh MOTHUBALINIO
00y4aromuxcs K MoJIy4YeHHIO
3HAHWMH,

HaJIa> KUBAHUIO ITO3UTHUBHBIX
MEXKIUYHOCTHBIX OTHOIIEHHI
B

KJIacce, MOMOTaf0T
YCTaHOBJICHUIO
JIOOPOXKENIATSIILHOM
aTMochepsl BO BpeMs YpOKa;

- opranusanus medcTsa
MOTHBHUPOBAHHBIX U
3PYANPOBAHHBIX
oOydaronmxcs HajIl uX
HEYCIIEBAIOIIMHU
OJTHOKJTACCHUKaMH,

JTAIOIIETO UM COLUATBHO
3HAYUMBIN OTIBIT
COTPYAHAYECTBA U

B3aMMHOM ITOMOIITH;

- MTHUOMUPOBAHUC U
MOJJICPIKKA
UCCIIEJIOBATENBCKON
JesITeIbHOCTH 00YyYalOLINXCS B
paMKax peanu3alid UMH
WH/IMBHUTy AJTbHBIX U
IPYyMIIOBBIX
UCCIIEIOBATENBCKUX MTPOSKTOB,
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JepeBa

[ToBTOpeHME 1 0000IIEHNE

[ToBTOpEHNE OCHOBHBIX MOHSATUN U METOAOB KYpPCOB 7
H 8 Kj1accoB, 0000IIeHNe 3HAHNHI

YTO AaCT 00yYarOIMMCS
BO3MOYKHOCTH IIPHOOPECTH
HABBIKA

CaMOCTOSITEIBHOTO PELICHUS
TEOPETHIECKON TTPOOIIEMEI,
TeHEePUPOBaHUSI U 0OPMIICHHUS
COOCTBEHHBIX HIEH,
YBOKUTEIHHOTO OTHOIICHHUS K
Yy)KHM HJIesIM, 0pOpMITCHHBIM
B paboTax Ipyrux
HccieaoBarenei, HaBbIK
TyOJIMYHOTO

BBICTYIUICHHA IEPE
ayIUTOPUEH,
apryMEHTUPOBAHHUS

Hrtoro

102

YueOHnslii Kypc «I'eomeTpus»

HazBanmue pa3nena
(TembI) Kypca

Yucio
qacoB

OcHoBHOE conepkanue

JIeKTPOHHBIE

(uudpossie)
oO0pa3oBaTeJIbHEIE

pecypchl

JeITeIbHOCTD yUUTEJIS C
y4eTOM NMPOrpaMMbl
BOCIUTAHUS IIKOJIbI

YeTbIpEXYroJbHUKU

12

[TapannenorpamMm, ero Npu3Haku U CBOUCTBA.
YacTHble ciryyan napauieorpaMMoB
(mpsAIMOYTONIBHUK, pOMO, KBaJIpar), X MPU3HAKH U
CBOMCTBA.

Tpaneuus. PaBHOOOKast 1 IPsIMOYTOIbHAS TPATICIUH.
VY BoeHUe MequaHEbL.

IleHTpasibHasi CHMMETPHS

https://lesson.academy-
content.myschool.edu.ru/0
2.3/08

Teopema Paneca u
Teopema o
MPONOPIUOHATBHBIX
OTpe3Kax, MoI00HbBIC
TPEYTrOJIbHUKH

15

Teopema ®aneca u Teopema 0 IPONOPLIUOHATBHBIX
OTpEe3Kax.

Cpennsist tuHUA TpeyrojibHUKa. Tpanenus, e€ cpeasss
JIUHUSL.

[IpornopiiroHabHbIE OTPE3KH, IOCTPOEHHE
4eTBEPTOro NMPONOPLMOHAIBHOIO OTPE3KA.

https://lesson.academy-
content.myschool.edu.ru/0
2.3/08

-yCTaHOBIICHUE
JIOBEPUTEIBHBIX OTHOLICHUM
MEXKTY

MeIarOTHYeCKUM PAaOOTHUKOM
1 00y4aroMMHUCS,
CIOCOOCTBYFOIIUX
HO3UTUBHOMY BOCTIPHUSATHIO
00y4aIOIUMHUCS

TpeOoBaHMii U MPOCKO
MearorHIeckoro paboTHHKA,
HPUBJICUYCHUIO UX BHUMAHHUS K
00CyX1aeMOH Ha ypoke
uH(OpMAIINH, AKTUBH3AIHH
II03HABATEJIbHOMN
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CBolicTBa LIEHTpa Macc B TPEYIOJIbHUKE.
[Tono6uble TpeyronbHUKH. Tpu Mpu3HaKa mo100us
TPEYTrOJIbHUKOB.

[IpakTHueckoe NpUMeHEeHHe

[Imomanes. Haxoxnenue
TUIOIIAICH TPEYroJbHHKOB
Y MHOTOYTOJIBHBIX (PHTYP.
[Tnomanu mogoOHBIX huryp

14

[TonsTre 06 obuielt Teopuu mioaau. Popmyssl
JUTSI TUTOIA/IM TPEYTOJIbHUKA, TTapaJliejiorpaMma.
OTHo1IeHHUE TIONIaIeH TPEYTrOJIbHUKOB C 00IIUM
OCHOBAaHHEM WM 0011l BBICOTOM. Briuncienue
TUTOIIAZICH CIOXKHBIX (GUTYp uepe3 pa3OueHune Ha
YaCTH U JIOCTPOCHHE.

[Inomanu ¢uryp Ha kieTyaroi Oymare.
[Tnomaau nomgo6HbIX uryp.

Brruucnenue miomnaaei. 3agauu ¢ mpakTUYECKUM
coJiepKaHUEM.

Pemenne 3ama4d ¢ IOMOIIBI0 METOAA
BCIIOMOTaTeILHON IIIOIIAaU

https://lesson.academy-
content.myschool.edu.ru/0
2.3/08

Teopema [Tudaropa n
Hayajla TPUTOHOMETPHHU

10

Teopema [Mudaropa, e€ qokazaTenbCTBO U
npumeHenue. O0parHas Teopema ITudaropa.
OmnpeneneHne TPUTOHOMETPUIECKUX (PYHKITHIA
OCTpPOTO YIjia, TPUTOHOMETPUUYECKHE COOTHOIICHUS B
MPSIMOYTOJIBHOM TpeyrosibHuKe. OCHOBHOE
TPUTOHOMETpHUYECKOE TOX1eCTBO. COOTHOIIEHUS
MEXy CTOPOHAMH B IPSIMOYTOJIBHBIX
TpeyrojpHUKax ¢ yraamu B 4500 n 4501; 3000 u 60L1.

https://lesson.academy-
content.myschool.edu.ru/0
2.3/08

VYTIIBl B OKPY’KHOCTH.
Bnucannsie 1 onucaHHbIe
YETBIPEX YT OJIbHUKMU.
Kacarenbnble k
okpykHOCTH. KacaHune
OKPYKHOCTEMN

13

Bnucannbie U IEHTpaIbHBIE YIIIBI, YTOJI MEXIY
KacaTeJIbHOW U XOpAOU. YTIIBI MEXAY XOpAaMu U
CEeKYLIUMU.

BrucanHble U ONIMCAaHHBIE YETBIPEXYTOIIBHUKH, X
MIPU3HAKU U CBOMCTBA. [[puMeHeHne 3TuX CBOWCTB NpH
peLICHUU TEOMETPUYECKUX 3a1a4.

B3aumHOe pacnonoxenue IByX OKpY>KHOCTEH.
Kacanue okpyxHOCTEN

https://lesson.academy-
content.myschool.edu.ru/0
2.3/08

[ToBTOpeHnue, 06061IeHNE
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHATHUIN U METOJI0B KYpCOB 7
H 8 KJaccoB, 0000IIeHNe 3HAHNHI

https://lesson.academy-
content.myschool.edu.ru/0

JeSITeIbHOCTH;
- MO0y IeHNE 00YJIarOIINuXCS
co0Jr0aTh Ha ypoKe
OOIIECNTPUHSATHIE HOPMBI
TIOBE/ICHHS, TIPABUIIA OOIICHHS
co

CTapIInMH (TIeJarornuecKuMu
pabOTHHUKAMM) U
CBEpPCTHHKAMHU
(oOy4arouIMMuCS ), TPUHLIUTIBL
y4eOHOU JUCHIUIUIMHBI U
CaMOOpraHH3aLIH;

- IPUBJICUCHNEC BHUMAaHUA
00yYaromuxcs K IeHHOCTHOMY
aCIIeKTy

N3y4aeMbIX Ha ypOKax
HBHGHHﬁ, opranusanus ux
paboThI ¢

MOJIy4aeMOU Ha ypoKe
COLIMAJIBHO 3HAYUMOM
uHQOpMaIuen —
WHUIUAPOBAHUE €€
00CYy>K1eHHs, BBICKa3bIBaHHS
o0yJaroruMucs

CBOET0 MHEHHS 110 €€ MOBO.Y,
BBIPa0OTKH CBOETO K HEl
OTHOIIICHMUS,

- HCTIOJIb30BaHME
BOCIIMTATEIbHBIX
BO3MOXHOCTEH coAepaHus
y4e0HOro peaMeTa yepes
JEMOHCTPALIUIO 00Y4aIOINMCS
PUMEPOB OTBETCTBEHHOTO,
TpaXa1aHCKOTI'O IMOBCJACHU,
NPOSIBIICHUS YeJIOBEKOIIO0US 1
I00pocepIeuHOCTH, Yepes3
moabop
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2.3/08

COOTBETCTBYIOIIUX TEKCTOB
JUTSL 9T€HUS, 3a1a4 JUIs
peuieHus,

NPOOJIEMHBIX CUTYaIHi JUTs
0o0CyXIeHHs B KIIacCe;

- IpUMEHEHHUE Ha yPOKe
MHTEPAKTUBHBIX (hOpM pabOTHI
c

00y4aIOIIMIUCS:
MHTEIUICKTYaJIbHBIX UTD,
CTUMYJIUPYIOLIHX
MO3HABATEIIFHYIO MOTHUBALIUIO
00y4aromMXcst; AUCKYCCHUH,
KOTOpBIE Aal0T 00YJatOLIIMCS
BO3MOKHOCTB TTPHOOPECTH
OIIBIT

BEJICHHSI KOHCTPYKTUBHOTO
JMajora; TpynnoBoi padoTh
i

paboThl B mapax, KOTOpbIE
ydaT KOMaHJIHOW paboTe u
B3aHMOJICHCTBHIO C IPYTHMH
JIETBMH;

- BKJIFOYCHHUE B YPOK UTPOBBIX
HpoLeIyp, KOTOPbIE TOMOTAI0T
HOAIePKaTh MOTHBALIHIO
oOyJaronmxcs K MoJy4eHHIo
3HAaHUH,

HaJIaKMBAHHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHUIN
B

KJjiacce, IOMOTaloT
YCTaHOBJICHUIO
JI00pOXKEIaTSIIbHOM
aTMoc(epsl BO BpeMs YPOKa;
- opraHu3anms medceraa
MOTHBHUPOBAHHBIX
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3pYINPOBAHHBIX
oOyJaronmxcs HaI X
HEYCTEBAIOIIMHU
OJTHOKJIACCHUKAMH,

JTAIOIIETO UM COLUATBHO
3HAQYUMBIH OIBIT
COTPYZIHUYECTBA U

B3aMMHOM TTOMOIIIH;

- HHUITUUPOBAHUE U
HOJ/ICPKKa
HCCIIEN0BATEIbCKON
JIESTEIbHOCTH 00yJaIOIIIXCS B
paMKax peanu3aliyd UMH
WHIMBUTyJIbHBIX U
TPYIIOBBIX
HCCIIEeIOBATEIHCKUX MTPOEKTOB,
YTO AaCT 00yYarOIMMCS
BO3MOXKHOCTb TIPHOOpECTH
HaBBIKA

CaMOCTOSITEIIBHOTO PELICHUS
TEOPETUIECKOU POOIIEMBI,
TeHepUPOBAHUS B OPOPMIICHUS
COOCTBEHHBIX HJIEH,
YBKUTEIHHOTO OTHOIICHHUS K
YYKUM HJIEM, 0OPMIIEHHBIM
B paboTax JIpyrux
HcCle0BaTeNeH, HaBbIK
myOIMYHOTO

BBICTYIUICHUS TIEpe]T
ayIUTOPUEH,
apryMEHTHPOBAHUS

Hroro

68
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9 knace
YueOHbIi Kypc «Ajredopa»

Hassanmue pasagena Yucao JJIeKTPOHHEIE JdesATebHOCTD YYUTEJId ¢
udpossie
(TemMbI) Kypca 4acoB OCHOBHOE CofIepKanie (undp ) Y4€TOM NPOrpaMMbl
o0pa3oBaTeJIbHBIE BOCHUTAHUSA IIKOJbI
pecypchl
Yucia ¥ BHIYUCICHUS. 8 PanyoHasbHbIE YUCiia, UPPaMOHAIbHEIE YHCIIa, https://lesson.academy- -yCTaHOBJICHUE
JlelicTBUTEILHBIE YHCIIA KOHEYHBIE U OECKOHEUHBIE JAECATUYHBIE IPOOH. content.myschool.edu.ru/0 | noBepuTeILHBIX OTHOIIEHUH
MHOXeCTBO JCHCTBUTEIBHBIX YHCEIT, 2.2/09 MEXKIY
JENCTBUTENBHEIE YMCIIA KaK OECKOHEYHBIE HeHgFOFH%CKHM paboTHIKOM
u 9 HMUCS
JeCATUYHBIE ApoOH. B3auMHO 0JHO3HAYHOE ODYHAIOIIHMHUCA,
N CHOCOOCTBYOIIUX
COOTBETCTBUE MEXKY MHOKECTBOM JE€HCTBUTENILHBIX
o o TIO3UTUBHOMY BOCIPHATUIO
4HCENT 1 MHOKECTBOM TOYEK KOOPAHHATHOH MPSAMOH. 0By aIOmEMHCH
CpleHeHHe ACHCTBHTEITBHBIX UHCeTT, aprdMeTHIECKHe TpeGoBanii 1 MPOCKE
JENCTBUS C ICUCTBUTEIBHBIMH YHUCIAMH. Ie/IarOrHYECKOro paGoTHUKA,
HpI/I6HI/I)I(éHHOG 3HAa4YCHUC BCIIMYUHBI, TOUHOCTH MPUBJICYCHUIO UX BHUMAaHUA K
MIPUOTMKCHHUS. 00CysK1aeMoii Ha ypoKe
Okpyrienue unce. [IpuKuaKa v OLEHKa PE3yIbTaTOB HH(pOPMALKH, AKTUBU3AIIUHI
BBIUUCJICHUN I03HABaTEIIbHOM
VY paBHEHUS U HEPABEHCTBA. 13 JIuneliHoe ypaBHeHue. Perienne ypaBHeHuil, https://lesson.academy- ACATCILHOCTH;
VpaBHEHUS C ONHOM CBOJAIIMXCS K TMHEAHBIM. content.myschool.edu.ru/0 | - o0y ierme obyyatonmxes
. o 2.2/09 coOMI01aTh Ha YPOKE
IIEpEMEHHON KBagparnoe ypaBHeHue. Penienue ypaBHeHHI, :
OOIIETIPUHSATHIE HOPMBI
CBOJIAIIMXCS K KBAJIpaTHBIM. BukBapatHsie
IMMOBCJICHUA, IIpaBUjia O6HIeHI/I$I
ypaBHEHUS. ) ) o co
IpuMepsI peleHns: ypaBHEHUI TPEThEN U YeTBEPTOI CTapuHMH (ITeIArOTHIECKIMHI
CTerneHel pasioKeHHeM Ha MHOKUTENHU. Pemenue paBoTHUKAMH) H
JPOOHO-pAIMOHAIIBHBIX YpaBHEHUH. Peenue CBEPCTHHKAMH
TEKCTOBBIX 3aJ1a4 aIreOpandecKuM METOJIOM (oOy4aroMMuCs ), TPUHLIUIIBL
VpaBHEHHs 1 HEPAaBEHCTBA. 13 JIuneiiHOe ypaBHEHHE C IBYMs IEPEMEHHBIMHU U €0 https://lesson.academy- Y4eOHON AUCUHUILIMHBL 1

Cucremsl ypaBHEHUHN

rpaduxk.

Cucrema 1ByX JTUHENHBIX YPAaBHEHUM C JBYMsI
IIEpEMEHHBIMU U €€ pemeHue. Pemenue cuctem aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX JINHEWHOE, a IPyroe —
BTOPOU CTEIEHH.

content.myschool.edu.ru/0
2.2/09

CaMOOpraHu3aluu;

- IPUBJICYCHUE BHUMAHUS
00y4aromuxcs K HEHHOCTHOMY
acCIeKTy

U3y4aeMbIX Ha YPOKax
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I'padmyeckas mHTEpPIIpETALINS CUCTEMBI YPAaBHEHUH C
JBYMS IEPEMEHHBIMHU.

Petienne TeKCTOBBIX 3aj1a4 aJIreOpandecKum
croco6oM

YpaBHEHHUs U HEPABEHCTBA.
HepaBencrtpa

14

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM U UX
pelieHue.

CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX pELICHUE.

KBagparHble HepaBEHCTBA U UX PEILICHUE.
I'padmueckas mHTEpIIpETalIUsI HEPABCHCTB U CUCTEM
HEPABEHCTB C JIBYMs IEPEMEHHBIMU

https://lesson.academy-
content.myschool.edu.ru/0
2.2/09

OyHKIUU

14

KBagparuunast pyHkus, e€ rpaguik 1 CBOMCTBA.

[Tapabona, KOOpAMHATHI BEPIINHBI 1ApadOIIBI, OCh

CUMMETPUU NapadoJIbl.

CreneHHble (yHKIUH C HATYPaIbHBIMU ITOKa3aTEIIMU

2 u 3, ux rpauKu 1

CBONCTBA.

I'paduku GpyHkImii: y = KX,
y=ady =a, y=vx,y=|x|

=/oc+b,y:%

https://lesson.academy-
content.myschool.edu.ru/0
2.2/09

YucaoBbie
MOCJeI0BATEeILHOCTH

14

[ToHsiTHE YNCIIOBOI MOCIENOBATENBLHOCTH. 3a/JaHUE
MOCJIeI0BATEIbHOCTH PEKYPPEHTHOM popmymoit u
(dhopmymoit N-To wieHa.

Apudmernueckas 1 reoMeTprUUECcKasi IPOTrPeCCUH.
®opmyIbl N-To wieHa apuPpMEeTHUECKON U
F€OMETPUYECKOU ITPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB.

N3006paskeHne 1wieHOB apu(PpMeTHIECKOi 1
Tr€OMETPUYECKON ITPOTrPECCUI TOUKAMU Ha
KOOPAMHATHOM IIJIOCKOCTH.

JIMHEeHBIN ¥ YKCIIOHEHIIMAbHBIA POCT.

CrnokHbIE TPOLIEHTHI

https://lesson.academy-
content.myschool.edu.ru/0
2.2/09

DneMeHTbl KOMOMHATOPUKH

KomM6uHaTopHOE IpaBUI0 YMHOXKEHUS.
IlepecranoBku. @akTopuan. CoueTanus U 4YUCIIO

https://lesson.academy-
content.myschool.edu.ru/0

SIBIICHUH, OpTaHn3aHsl UX
paboTHI C

MOJIy4aeMoOu Ha YpOKeE
COLIMAJIBHO 3HAYUMOMN
nHpOopMarmei —
VHUIUHPOBAHNE €€
00CyXIeHHS, BBICKA3bIBAHUSI
00y4JaOIUMUCS

CBOETO MHEHHUS TI0 €€ MTOBOY,
BBIpaOOTKH CBOETO K HEl
OTHOILLIEHUS;

- HCITOJTb30BaHHUE
BOCIIMTAaTCJIbHBIX
BO3MOXHOCTEH COAepKaHUA
y4e0HOro TpeIMeTa uepes
JIEMOHCTPANINIO 00yYaIOIIIMCS
IIPUMEPOB OTBETCTBEHHOIO,
IpaXXaHCKOTO MTOBEICHHUS,
MIPOSIBIICHUS YEIOBEKOITIOOUS U
JI00poCepIeuHOCTH, Yepes3
moabop

COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTSHUS, 337124 s
petienus,

MPOOJIEMHBIX CUTYalUd JIJIst
00CYXJIEHUS B KIIACCE;

- IpUMEHEHNE Ha YPOKe
WUHTEPAKTUBHBIX (hOpM paboThI
c

00yJarOIITUMUCS:
HWHTCIUICKTYAJIbHBIX UTP,
CTUMYJIUPYIOLIIX
MO3HABATEIbHYI0 MOTHBALIHIO
00yJaronumXxcst; TUCKYCCHH,
KOTOpbIE Aal0T 00Y4aIOLIMCS
BO3MOXXHOCTbh IPHOOpECTH
OIIBIT
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coueranuid. Tpeyronpauk [lackand. [IpakTrueckas
pabota «BbruncneHue BeposiTHOCTEH C
HCIOJIb30BaHUEM

KOMOMHATOPHBIX (DYHKIIMH SJICKTPOHHBIX TAOJINIDY

2.4/09

Ucnbiranus bepnyinu

Wcneiranue. Yenex u Heynaya. Cepusi UCIIBITAaHUH 10
IIEPBOTO ycCIexa.

Ucnwiranus bepraymm. BepostHocT coObITHIT B
cepuu ucnbiTaHui bepHysm.

[IpakTnueckas padbora «Mcnpiranus beprymnmy»

https://lesson.academy-
content.myschool.edu.ru/0
2.4/09

Cnyuaitnas
BEJIMYMHA

CrnydaiiHasi BeJIMYMHA U pacipeiesieHue
BEPOATHOCTEN. MaTeMaTu4ecKoe OKUJaHuE U
JUCIIEPCUS CIIy4YaliHOU BeIU4YuHBL. [IpumMepnl
MAaTeMaTUYECKOTO 0KUJAHUS KAK TEOPETUYECKOTO
CPEIHETO 3HAaYEHUS BEJTUUNHBI.

[Tonstue o 3akone Oospiux uncen. Mzmepenue
BEpPOSITHOCTEH € MOMOIIBIO YacToT. [Ipumenenue
3aKoHa OOJIBIINX YHCET

https://lesson.academy-
content.myschool.edu.ru/0
2.4/09

[ToBTOpEeHME, 0000IIECHNE,

CHCTEMAaTH3aINsI 3HAHUH

18

Yucja ¥ BBIYUCIEHHA (3aIIUCh, CPABHEHUE, JIEHCTBUS
C IeCTBUTENIbHBIMU YHUCIAMHU, YUCIIOBAs MPsSMasi;
IIPOLIEHTBI, OTHOIIECHHUS, IPONIOPLIUH; OKPYIJICHHE,
MpUOIMKEHNE, OLIEHKA; PellIeHNEe TEKCTOBBIX 3a/1a4
apu(pMeTHYECKUM CIIOCOOOM)

Auaredpanyeckue BbipaxkeHus (nmpeoOpa3zoBaHue
anreOpandecKux BhIpAKEHHUM, TOMYCTUMbIE 3HAUSHUS)
®yHKuuMu (MocTpoeHue rpagukoB, CBOWCTBA
U3yYeHHBIX (DYHKIMIA; rpaduuecKoe petieHmue
YpaBHEHUU U UX CHCTEM)

BepositHocTh M craTtucTHKA. [IpencraBienue
JNaHHbIX. OnucarenpHas CTaTUCTHKA. BepoaTHOCTH
CIIy4aitHOTO COOBITHS. DJIeMEHThl KOMOMHATOPUKH.
CirydaiiHble BETMYMHBI U pacCIpeIeICHUs

Be/ICHUS] KOHCTPYKTUBHOTO
JIUAIIOTa; TPYTIIOBOH pabOThHI
17001

paboThl B mapax, KOTOpbIE
ydaT KOMaHHOU padoTe u
B3aMMOJICHCTBUIO C IPYTUMH
JETbMU;

- BKJTFOUEHHUE B YPOK UTPOBBIX
MIPOLIEAYP, KOTOPBIE TTOMOTAIOT
HoJ/AepKaTh MOTHUBALINIO
00y4aromuxcs K MoJIy4YeHHIO
3HAHWMH,

HaJIa> KUBAHUIO ITO3UTUBHBIX
MEXKIUYHOCTHBIX OTHOIIEHHI
B

KJIacce, MOMOTaf0T
YCTaHOBJICHUIO
JIOOPOXKENIATSIILHOM
aTMochepsl BO BpeMs YpOKa;

- opranusanus medcTsa
MOTHBHUPOBAHHBIX U
3PYANPOBAHHBIX
oOydaronmxcs HajIl uX
HEYCIIEBAIOIIMHU
OJTHOKJTACCHUKaMH,

JTAIOIIETO UM COLUATBHO
3HAYUMBIN OTIBIT
COTPYAHAYECTBA U

B3aMMHOM ITOMOIITH;

- MTHUOMUPOBAHUC U
MOJJICPIKKA
UCCIIEJIOBATENBCKON
JesITeIbHOCTH 00YyYalOLINXCS B
paMKax peanu3alid UMH
WH/IMBHUTy AJTbHBIX U
IPYyMIIOBBIX
HCCIIE/IOBATENBCKUX MTPOCKTOB,
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YTO AaCT 00yYarOIMMCS
BO3MOYKHOCTH IIPHOOPECTH
HABBIKA

CaMOCTOSITEIIBHOTO PEIICHHUS
TEOPETHIECKON TTPOOIIEMEI,
TeHEePUPOBaHUSI U 0OPMIICHHUS
COOCTBEHHBIX HIEH,
YBOKUTEIHHOTO OTHOIICHHUS K
Yy)KHM HJIesIM, 0pOpMITCHHBIM
B paboTax Ipyrux
HccieaoBarenei, HaBbIK

TyOJIMYHOTO
BBICTYIUICHHA IEPE
ayIUTOPUEH,
apryMEHTHUPOBaHUs
Htoro 102
YueOHnslii Kypc «I'eomeTpus»
HazBanmue pa3nena Yucao JJIeKTPOHHEIE JdeATeIbHOCTD YUHTEJIA €
(TembI) Kypca 4acoB OcHOBHOE conepAanie (undporsie) y4€TOM NPOrpaMMbl
ob0pa3oBarteJbHbIE BOCHHTAHMSA IIKOJIbI
pecypcsl
Tpuronomerpus. Teopembl 16 Onpenenenye TPUTOHOMETPUUECKUX (PYHKITHIA https://lesson.academy- -yCTaHOBJICHHUE
KOCHHYCOB H CHHYCOB. yrnos ot 0[] o 180(]. Kocunyc n cunyc mpsimoro u | content.myschool.edu.ru/0 | noBepuTenbHBIX OTHOWIEHUH
Pelenne TpeyrojibHUKOB TYIIOTO yIJIa. 2.3/09 MEXIY
Teopema kocurycoB. OG00MIEHHAS TEOPEMA CHHYCOB MearorIeckuM paboTHIKOM
(c pagumycom onucaHHOM OKpyx)HOCTH). Haxoxnenue 1 00ydaomUMHCA,
CIOCOOCTBYFOIIUX
JUIMH CTOPOH U BEJIMYUH YIJIOB TPEYTOJIbHUKOB.
IMO3UTUBHOMY BOCITPUATHIO
®dopmyna mIoImaay TPEyroJbHUKA YEPE3 JIBE 00y4aroIMMHUCS
CTOPOHBI H YTOJI M€Ky HUMH. dopmyna miaomaau TpeGOBAHHIT M IPOCHO
YETBIPEXYTOJIbHUKA YEPE3 €0 JUArOHaJIN U yroj [l JarOrMYECKOr0 paGOTHHKA,
MCXKIy HAMHU. [IPUBJICYEHUIO UX BHUMAHUA K
[IpakTHueckoe NpUMEHEHUE NOKAa3aHHBIX TEOPEM 00CyX/1aeMoii Ha ypoke
[IpeobpazoBanue moaoowms. 10 [TonsTre o mpeobpazoBaHUU MTOAOOUS. https://lesson.academy- UH(OPMALIMH, AKTUBU3AL[HH

Merpuueckue

CoOTBETCTBEHHBIE HJIEMEHTHI MOI00HBIX (PUTYD.

content.myschool.edu.ru/0
2.3/09

[103HaBaTEIbHON
JIeSITeILHOCTH;
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COOTHOIIICHUS B
OKPY>KHOCTH

Teopema o mpousBeieHUHN OTPE3KOB XOPJ, TEOPEMA O
IIPOU3BEJCHNU OTPE3KOB CEKYIIUX, TEOpemMa O
KBaJparTe KacaTeJIbHOM.

[IpuMeHeHue B pelIeHuU reOMeTPUYECKUX 3a/1a4

Bexrops!

12

Omnpenenenue BEKTOPOB, CIIOKEHHE U Pa3HOCTh
BEKTOPOB, YMHOXXCHHE BEKTOpA HA YUCIIO.
@uU3HYECKU U TEOMETPUYECKUI CMBICI BEKTOPOB.
Pa3noxeHne BeKTOpa 10 1BYyM HEKOJUIMHEAPHBIM
BekTopaMm. Koopaunats! Bekropa. CkansipHoe
IIPOU3BEICHNE BEKTOPOB, €TI0 IPUMEHEHUE [T
HaXOXJACHUS JUIMH U YIJIOB.

Pemenue 3anay ¢ nomounpto BeKTopoB. IIpumenenne
BEKTOPOB JUIsl pEIIEHU 33]]a4 KHHEMATUKH U
MEXaHHUKHU

https://lesson.academy-
content.myschool.edu.ru/0
2.3/09

ﬂeKapTOBI)I KOOpAWHATLI HA
IINTIOCKOCTH

JlekapTOBBI KOOPJIMHATHI TOYEK HA MIJIOCKOCTH.
YpaBHeHHe MpsAMOid. YTI0BON KOAPHUIIUEHT, TAHT€HC
yrila HaKJIOHA IPSIMOM, NapaJuleIbHbIE U
MEePIEHUKYISIPHBIE TIPSIMBIE.

YpaBHeHue okpyxHocTU. Haxoxaenne koopiuHaT
TOYEK MEPECEUCHUS OKPYKHOCTHU U MPSIMOM.

MeTto1 KOOpAMHAT MPH PEIICHUN T€OMETPUUECKHUX
3a7ad4.

Hcnonb3oBaHue MeToa KOOPAUHAT B MPAKTUYECKUX
3a7a4ax

https://lesson.academy-
content.myschool.edu.ru/0
2.3/09

[IpaBunpHbIE
MHOT'OYTOJIbHUKH.
JlnvHa OKpY>KHOCTH U
IJIOIIAb Kpyra.
Breruucnenune
mIomanen

[IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE X
JJIEMEHTOB.

Yucno m 1 IMHa OKpY>KHOCTHU. JlmuHa nyru
OKPYKHOCTH.

Pagnannas mepa yrna.

[Inomans kpyra v €ro 3J€MEHTOB (CEKTOpa U
cerMeHTa). Boruncnenue miomaneit puryp,
BKJIIOUYAIOIIUX 3JIEMEHTHI Kpyra

https://lesson.academy-
content.myschool.edu.ru/0
2.3/09

JIBH>KEHUS TUIOCKOCTH

[TonsTHe 0 nBMXeHUM IoCKOCcTH. [lapannensHsblii
NIEPEHOC, MOBOPOT U cuMMeTpUs. OCH U LIEHTPBI

https://lesson.academy-
content.myschool.edu.ru/0

- moOyxaeHue 00yYaromuxcs
coOJIFOIaTh Ha YpOKe
OOIETIPUHSATHIC HOPMBI
TIOBEJICHMS, TPaBUIIa OOICHUS
co

CTapIuMH (TIearorHuecKuMU
paboTHUKAMH) U
CBEPCTHUKAMU
(oOyuarormmMucs), TPUHITAITBT
yUeOHOM AUCITUTLTHHBI 1
CaMOOpTaHHU3AIINH;

- IPUBJICUCHUE BHUMAHUS
00yYaromuxcs K IeHHOCTHOMY
aCTICKTY

M3y4YaeMbIX Ha yPOKax
SIBIICHUH, OPTaHU3aIUS UX
paboThI ¢

MOJIy4aeMou Ha YpOKe
COLIMAJIBHO 3HAYUMOMN
uHQOpMaIuen —
WHUIOHUUPOBAHUC €€
00CYXIeH!SI, BBICKA3bIBAHHSI
00y4aIOIUMHUCS

CBOET'O MHEHHUS 110 €€ MOBO/IY,
BBIPA0OOTKH CBOETO K HEl
OTHOIIICHUS;

- HCTIOJIb30BaHHE
BOCIINTATCJIBbHBIX
BO3MOXHOCTEH COMICPIKAHHS
y4e0HOro peaMeTa yepes
JIEMOHCTPAITHIO 00yJarOIINMCS
HPUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO TIOBEJICHNS,
MIPOSBJICHHS YESIIOBEKOJIIO0MS U
I00poCepIeuHOCTH, Yepes3
moaoop

COOTBCTCTBYIOIIINX TCKCTOB
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CUMMETPHHU.
[Ipocreiinne npuMeHeHHs B PEIICHUH 3aa4

2.3/09

[ToBTOpeHue, 060061mIeHNE,
CUCTEMATH3AIUs 3HAHUMA

[ToBTOpEHNE OCHOBHBIX MOHATHUI U METOJIOB KYpPCOB
7—9 kjaccoB, 0000IIeHNE U CUCTEMATH3aLIUs
3HAHUM.

[Ipocreiimue reomerpuyeckue GUrypbl U UX
cBolicTBa. M3MepeHne reoMeTpu4eCKuX BEIIMYHH.
TpeyroabHUKH.

[TapannensHble ¥ EPIICHIUKYISPHBIC MIPSMBIE.
OkpyxHOCTb U Kpyr. ['eomeTpuueckure nocTpoeHus.
VYTriabl B OKpY>KHOCTH. BriiCaHHbBIE U ONTMCAHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeTpIpE€XYyroibHUKU. BriicaHHbIE U ONIMCAaHHbBIE
YETBIPEX YT OJIBHUKU.

Teopema [Tudaropa u Hauana TPUrOHOMETPHH.
Pemenue o0mux TpeyroJsHUKOB.

[IpaBUsIbHBIE MHOTOYTOJIBHUKH.

[TpeobpazoBanus mwiockoctu. Jsmxenus. [Togodue.
Cummertpus.

IImomans. Beraucnenue momaaei.

[Tnomaau momgo6HBIX Guryp.

JlexapToBBI KOOPAMHATHI HA TIJIOCKOCTH.

BekTopsl Ha 10CKOCTH

https://lesson.academy-
content.myschool.edu.ru/0
2.3/09

JUTSL YTEHHS, 3aa4 JJIs
perIeHus,

npoOJIEeMHBIX CUTYalUH IS
00CyXIeHUs B KJacce;

- IpUMEHEHHUE Ha yPOKe
HAHTEPAKTUBHBIX GOpM pabOTHI
c

00y4aIOIIMIUCS:
MHTEIUIEKTYaIbHBIX UIP,
CTHMYJHPYIOIINX
MO3HABATEIbHYI0 MOTHBAIHIO
00y4aroImMXcst; AUCKYCCHH,
KOTOpBIE Aal0T 00YJatOLIIMCS
BO3MOXKHOCTb TIPHOOpECTH
OIIBIT

BEJICHHSI KOHCTPYKTHBHOTO
JMajora; TpynnoBoi padoTsl
WIN

paboTHI B mapax, KOTOpbIE
ydaT KOMaHJIHOW paboTe u
B3aUMOJICHCTBHIO C IPYTUMU
JIETBMH;

- BKJIIFOYCHHUE B YPOK UTPOBBIX
npoIeayp, KOTOPbIE TOMOTa0T
HOAeP>KaTh MOTHBALIHIO
00y4JaromuXcs K MOITy4SHUIO
3HAaHUH,

HAJIQ)KUBAHUIO MTO3UTHBHBIX
MEJIMIHOCTHBIX OTHOIICHUH
B

KJ1acce, IIOMOTafoT
YCTAHOBJICHUIO
JIOOPOXKENATEITEHOM
aTMocdepsl BO BpeMs YPOKa;
- opranu3zanus medcrsa
MOTHUBUPOBAHHBIX U
IPYIUPOBAHHBIX
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oOyJaronmxcs HajI ux
HEYCIEBAOLIIMHU
OJTHOKJIACCHUKAMH,

JAIOIIETO UM COIIMATBHO
3HAQYUMBIH OIBIT
COTPYZIHHUYECTBA U

B3aWMHOH [TOMOILIY;

- HHULIMUPOBAaHUE U
MOJIICPIKKA
UCCIEN0BATEIbCKON
JESITeIbHOCTH 00YJaIOLINXCS B
paMKax peaau3anuy UMU
VMHIMBUIYaJIbHBIX U
TPYMIIOBBIX
HCCIIEA0BATEIbCKUX IIPOCKTOB,
YTO AACT O0yYaIOIIIMCS
BO3MOXKHOCTb TIPHOOpECTH
HaBBIKU

CaMOCTOSITEIBHOT'O PELICHUS
TEOPETUIECKOU POOIIEMBI,
TeHEepUPOBaHUsI U OOPMIICHHUS
COOCTBEHHBIX UAEH,
YBa)KUTEIBHOTO OTHOLLIEHHUS K
Yy KHM HJIesiM, 0pOpPMIIEHHBIM
B paboTax Ipyrux
uccIie1oBaTelei, HaBbIK
myOIMYHOTO

BBICTYIUICHUS TIEpe]]
ayIUTOPUEH,
apryMEHTHPOBAHHUS

Hroro

68
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