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HOACHUTEJIBHAA 3AIINCKA
OO0mas xapakrepucTuka yued0Horo npeamera «VMaremaTuka

[Tporpamma y4geOHOTO mpenmera «MaremaTrkay pazpaboTana Ha ocHOBe DenepaabHOro roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
OCHOBHOTO 00I11er0 00pa30BaHuUs C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUIA, IPEIBIBISEMBIX K MATEMaTHIECKOMY 00pa30BaHUIO, M TPaIUIIHIA
poccuiickoro 00pa3oBaHuUs, KOTOpble 00ECNEUMBAIOT OBJIAJICHUE KIIOUYEBHIMU KOMIIETEHLHUSMHM, COCTaBIIAIOIIMMU OCHOBY JJIsi HENPEPBIBHOTO
00pa3oBaHuUs ¥ CaMOPa3BUTHSL, a TAKXKE [EJIOCTHOCTh OOMIEKYIbTYPHOTO, JIMYHOCTHOTO M MTO3HABATEIBHOTO Pa3BUTHA oOydaromuxcs. B mporpamme
yuTeHbl ujieu 1 nojoxenus Konuenuuu pa3BuTus MaremaTnueckoro oopasosanus B Poccuiickoit denepanuu. B snoxy nudposoit Tpanchopmanun
Bcex cdep 4eI0BEUYEeCKON 1eATeIbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOM MAaTeMaTU4eCKOW MOATOTOBKH.
VYke B 1IKOJIe MaTeMaTHKa CIYKUT ONOPHBIM INPEIMETOM Ui M3YYEHHUs CMEXHBIX AMCLMILIINH, a MOCJIE IIKOJbl peaibHOM HE0OXOJUMOCTHIO
CTaHOBUTCS HENPEpPhIBHOE 00pa3oBaHKe, YTO TPeOyeT MOJHOLIEHHOM 0a30B0# 00111€00pa30BaTEIbHOI MOATOTOBKH, B TOM YHUCIIE U MAaTEMaTUYECKOM.
D10 00YCIOBIEHO TE€M, YTO B HAIM JHHU PacTeT YHCIO MPOQeccuid, CBA3aHHBIX C HEMOCPEJCTBEHHBIM NMPUMEHEHHEM MaTeMaTHKU: U B cdepe
SKOHOMMKH, U B OM3HECE, U B TEXHOJOTMYECKUX O0JIaCTAX, U JlaXke B T'yMaHUTapHBIX cepax. Takum oOpasom, Kpyr oOydaromuxcs, A1 KOTOPBIX
MaTeMaTHKa MOYET CTaTh 3HAYUMBIM MIPEIMETOM, PACUIUPSIETCS.

[IpakTHyeckas Moje3HOCTb MaTEMaTHKU OOYCJIOBJIEHA TEM, YTO €€ NMPEAMETOM SIBISIOTCS (yHAAMEHTAJIbHBIE CTPYKTYphl HAILIEr0 MHUpA:
MIPOCTPAHCTBEHHBIE (POPMBI U KOJIMUECTBEHHBIE OTHOIIEHHSI OT POCTEHMIIINX, YCBAUBAEMbIX B HEITOCPEJACTBEHHOM OIIBITE, JI0 IOCTATOYHO CIIOKHBIX,
HEOOXOAMMBIX AJISl PAa3BUTHUA HAy4YHBIX U NPHUKIATHBIX HJeH. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAHUM 3aTPyJHEHO NOHMMaHHE MPUHIIUIIOB
YCTPOWCTBA M MCTIOJIB30BAHMS COBPEMEHHOW TEXHUKH, BOCIIPUATHE ¥ HHTEPIIPETAIN I pAa3HOOOPAa3HOM COIMATBLHOM, SKOHOMUUYECKOM, TIOJIUTUYECKON
uHpopmanuu, Majo 3(ppekTuBHa MOBCETHEBHAS IPAKTUYECKasl IeATeNbHOCTh. KakJOMy 4enoBeKy B CBOEH KU3HU MPUXOJANUTCS BBINOJIHATH PACUEThI
U COCTaBIATh AJTOPUTMBI, HAXOAUTh U NMPUMEHATh (POPMYJIbI, BIAJETh MPAKTUYECKUMH IPUEMaMU F€OMETPUUYECKHX M3MEPEHUH U MOCTPOEHUH,
YUTaTh MH(POPMALUIO, IPEJICTABICHHYIO B BUAE TaOIUILI, AUArpaMM U I'pauKOB, KHUTh B YCIOBUAX HEONPEAEIEHHOCTH 1 IOHUMATh BEPOSTHOCTH bIi
XapaKkTep CIy4alHbIX COOBITHH.

OnHOBPEMEHHO € pacIlupeHueM cdep NPUMEHEHHUsI MAaTEMATUKU B COBPEMEHHOM 00I1IeCTBE Bce 00J1ee BaKHBIM CTAHOBUTCSI MAaTEMATUUECKUI
CTUJIb MBIIJICHHUS, [TPOSBIISIOIIMICS B ONpPE/IEIEHHBIX YMCTBEHHBIX HaBblKaX. B mpouecce n3yueHus MaTeMaTUKU B apceHall IPUEMOB U METOJIOB
MBIIIUIEHUS YeJIOBEKa €CTECTBEHHBIM 00pa30M BKJIFOUAOTCS MHAYKLMS U IeAYKIHsI, 0000IIeHNe 1 KOHKPeTH3alHsl, aHaIU3 U CUHTE3, KJIacCU(pUKaLus
U cucremaruzauus, abcrparupoBaHue M aHajuorus. OOBEKTbl MaTeMaTHYECKMX YMO3AKJIIOYEHUH, MpaBHia UX KOHCTPYHMPOBAHMS PACKPBIBAIOT
MEXaHU3M JIOTUYECKUX HOCTPOEHUH, CIIOCOOCTBYIOT BhIpaOOTKE yMEHMs (POPMYIUpOBaTh, OOOCHOBBIBATh U JIOKA3bIBATh CYKICHHUS, TEM CAMBIM
Pa3BUBAIOT JIOTMUYECKOE MbIIIIeHHe. Beayias poJib NpuHAUIEKUT MaTeMaTHKE U B (POPMUPOBAHUH AITOPUTMUYECKONH KOMIIOHEHTHI MBILUICHUS U
BOCIIMTAaHUM YMEHUH 1eHICTBOBATH MO 33JaHHBIM JITOPUTMAaM, COBEPIIEHCTBOBATH U3BECTHBIE M KOHCTPYMPOBATh HOBbIE. B mpoliecce penienus 3a1au
— OCHOBOM y4eOHOM AEATeNbHOCTH Ha YPOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TaKXKe TBOPUYECKask U MPUKIAJHAS CTOPOHBI MBILIUICHUS.

OOyueHne MaTeMaTUKe AaeT BO3MOKHOCTb Pa3BUBATh Y 00YYAIOLINXCS TOYHYIO, pallMOHAIBHYIO M UH POPMATUBHYIO pedb, yMEHUE OTOUPATh
HaunboJiee MOAX0AIINE SI3bIKOBbIE, CUMBOJIMYECKHE, TpaprUecKie CPeICTBA Ul BRIPAXKEHUS CY)KICHUN U HarJIAHOTO UX MPEICTaBICHUSL.

Heo0xoauMbIM KOMIIOHEHTOM OOIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHMU sBJIETCS oOIlee 3HAKOMCTBO C METOJAMU IO3HAHMS
JeWCTBUTENLHOCTH, MTPEJICTABICHHUE O MTPEIMETE U METOIaX MaTeMaTHKH, UX OTIUYMI OT METOJIOB PYI'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00



0COOEHHOCTSX MPUMEHEHUS MATEMAaTUKH JUIs PEIIEHNs HAy9HBIX U PUKIATHBIX 331a4. TakuM 00pa3om, MaTreMaTuyeckoe 0Opa3oBaHne BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHe OOIIEH KyIbTYphl YeIOBEKA.

H?:y‘-IGHI/Ie MaTEMAaTHUKHU TaK¥XKE CHOCO6CTBy€T OCTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, IOHMMAHHUIO KPACOThI U U3AIIECTBA MATCMATHYCCKUX
paccyXJeHHUH, BOCIIPUATHIO T€OMETPUYECKIX (OPM, YCBOCHHIO UAECH CUMMETPHHU.

KoppekunonHo-pa3BuBaroIuii MOTEHIIMAN yueOHOro npeaMera «MaremMaTHKa» COCTOUT B 00€CIIEYeHUH BO3MOXKHOCTEH /ISl PEOA0JICHUS
CIIETYIOMIUX CIIeNU(PUISCKUX TPYTHOCTEH CITa00BUASIINX 00YIAFOIIUXCSI:

o (parMeHTapHOCTh WJIM UCKKEHHOCTH MPEJICTABICHUH O pealbHBIX 00BEKTaxX M MPOIECCaX;

. HEJ0CTaTOYHOCTh HEOOXO0IMMBIX CBEIEHUN 00 OKPYKAIOIIEM MHUPE;

. HEJ0CTaTOYHOCTh COLMAJIbHOTO OMbITa M, KaK CJIEJCTBUE, HEBO3MOXKHOCTh YCIEIIHOTO (OPMUPOBAaHUS psAa MOHATHH, perieHus
CIOKETHBIX U MPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4;

. TPYAHOCTH BOCHPUATUA Trpaduyeckord HHGOPMAIUKU U BBITOJHEHHS JTIOOBIX TpapuUyecKux padoT, 3aMeJICHUE TeMIIa BBITTOJTHEHUS
MTOCTPOCHNN;

o 3aMeJIeHHE TeMIIa U CHIKEHHE CKOPOCTHU BBITMOJIHEHUS MHCbMEHHBIX padoT.

IIpeononenue yka3aHHBIX TPYAHOCTEH JOJDKHO OCYILECTBIIATHCS Ha KaXKJIOM YPOKE YYUTEIEM B IpOIEcce CHEHMaIbHO OPraHW30BaHHOM
KOPPEKIIMOHHOU paboTHhl.

eaun nzyvyenusi yueOHoro npeamera «VMaremaTuka

[IpuopureTHpIMU 1IETIMU OOYICHHS MaTEMaTHUKe B 5S—9 Kilaccax SBIISIIOTCS:

(hopMupOBaHUE IEHTPAITHHBIX MATEMATHICCKUX TTOHATHH (YUCII0, BEIMYUHA, TeOMETpHIecKas Gurypa, mepeMeHHas, BEpOSITHOCTh, PyHKITHS),
ofecreynBaroInX MPEeeMCTBEHHOCTh U EPCIIEKTUBHOCTh MAaTEMAaTHYECKOT0 00pa3oBaHus 00yJaroniuxcs;

nojiBe/ieHue 00y4arouuXcs Ha JTOCTYIMHOM JJIsi HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3M MAaTEMAaTHUKU U OKPYXKAlOIIEro MUpa, MOHUMAaHHE
MaTeMaTHKHU KaK 4YacTH 00Iel KyIbTyphl UeJIOBEUECTBA;

pa3BUTHE HMHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH OO0ydaroluxcs, MO3HABATEIbHOM aKTUBHOCTH, WCCIENOBATENBLCKUX YMEHUH,
KPUTHYHOCTH MBIIIUICHUS, HHTEpECca K U3yYCHHIO MaTeMaTHUKH;

(dbopmupoBanue PyHKIIMOHATEHON MaTeMaTHYECKONH IPaMOTHOCTH: YMEHUS Pacrlo3HaBaTh MPOSIBICHUS MaTEMaTHUYECKUX MOHATUH, 0OBEKTOB
U 3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CHUTYallUsX M NPU HU3YUYEHUU JPYTHX YUEeOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYTUPOBATh UX Ha SA3BIKE MAaTEMATUKH W CO3/1aBaTh MAaTeMaTUYECKHE MOJENH, MPUMEHSATh OCBOCHHBIH MaTeMaTH4YECKHIi
anmapart JJisl peleHus IPaKTUKO-OpPUEHTUPOBAHHBIX 3a/a4, HHTEPIPETUPOBATh U OILICHUBATH MOJIyYEHHBIE PE3YIbTAThI.

Koppekunonnsie 3aiaun:

o Pa3BuTHE 3pUTEIBHOTO, OCS3aTENBHO-3PUTEIHHOTO U CIIyXOBOTO BOCTIPUSTHSL.
Pa3BuTHe npou3BOJILHOTO BHUMAHHUS.
Pa3BuTHe U KOppeKIHs TaMATH.
Pa3BuTHe U KOppEKIHs JOTUIECKOTO MBIIIICHHSI, OCHOBHBIX MBICITUTENILHBIX OTIEpPAITHil.
[Ipeogonenne HHEPTHOCTH TICUXUIECKUX MTPOLIECCOB.



. Pa3BuTre nuanornyeckoi ¥ MOHOJIOTUYECKON PEYH.

o [Ipeononenue Bepbamu3ma.

. ®opMupoBaHUE HAaBBIKOB 3PUTEIBHOIO, OCA3ATENIbHO-3PUTEIBHOIO U CIIyXOBOTO aHAIN3A.

o Pa3BuTHE HaBBIKOB OCSI3aTENILHO-3PUTEIBLHOTO 00CIEI0BaHUS U BOCIIPUATHS LIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0EIIbIX) peabeHBIX
M300paKeHI MTPEIMETOB, KOHTYPHBIX H300paXEHHUI T€OMETPHUECKUX (GUTYp H T. II.

) ®opMHpOBaHNE YMEHHSI BBITIOJHATH MPU MOMOIIN YEPTEKHBIX HHCTPYMEHTOB T€OMETPUIECKUE ITOCTPOCHUS, TIOCTPOCHUE TPadUKOB
GyHKUIWH, TarpamMm M T. 1.

. dopMupoBaHUE YMEHMSI YUTaTh IBETHbIE (MM KOHTPACTHBIE, YepHO-Oesbie) penbedHble TpaduKy dJIEMEHTApHbIX (YHKIHUNA Ha
KOOPJIMHATHOM MIJIOCKOCTH.

. OO0ydeHue nmpaBuiIaM 3allCcU MaTEMaTHUYECKUX QOPMYI U CTIeUaIbHBIX 3HAKOB.

. OO6yuenue mpueMaM MpeoOpa30BaHKs MATEMATHIECKUX BBIPAKEHUH.

. CoBepllIeHCTBOBAHUE CIIEUATIBHBIX PUEMOB 00CIIEIOBAHNS U N300paKEHUSI U3y4aeMbIX 0ObEKTOB.

. dopmupoBaHue, yTOUHEHHE UM KOPPEKIUs MPEICTaBICHUH O MpeMeTax U Mpolieccax OKpyKaroliei 1eHCTBUTENbHOCTH.

. dopmMupoBaHUE U COBEPIICHCTBOBAHNE YMEHHUS Paclo3HaBaTh CXOIHbIE MPEIMEThI, HAXOAUTh CXOJHbIE U OTIUYUTEIbHbIEC TPU3HAKU
MIPEeIMETOB U SIBJIICHUH, UCTIONb3Yys COXPaHHbIE aHATU3ATOPHI.

. dopMupoOBaHUE U COBEPIICHCTBOBAHWE YMEHHUS HAaXOIUTh MPUYUHHO-CJIEICTBEHHbIE CBSI3U, BBIIEIATH TJIaBHOE, 000011aTh, AeTaTh
BBIBOJIBI.

o CoBeplIlIeHCTBOBAaHUE HABBIKOB BepOaIbHOW KOMMYHUKALIUU.

° CoBepIlIeHCTBOBaHKE YMEHUS TPUMEHSTHh HEBEPOATbHbBIE CIIOCOOBI OOIIIECHHMS.

° Pa3BuTre MeNKOil MOTOPHUKHU U 3pUTEITBHO-MOTOPHON KOOPAUHAIUH.

o CoBepllIeHCTBOBAaHUE YMEHHUSI 3PUTEILHON OPUEHTUPOBKH B MUKPOIIPOCTPAHCTBE.

° (DOpMI/IpOBaHI/IC palroOHAJIBHOTO ITOAXOJa K PCHICHHUIO yLIe6HBIX, OBITOBBIX U HpO(bCCCI/IOHaJ'IBHBIX 3aJla4, Pa3sBUTUC aHAJIMTHUKO-
IIPOrHOCTHYCCKUX YMCHI/Iﬁ 1 HAaBBIKOB.

Anre6pa ABJACTCA OJHUM H3 OIIOPHBIX KYPCOB OCHOBHOM IIKOJBI: OHa 00€CIEeYNBAET HU3YYCHUEC APYIruxX AWCHUILIMH, KaK €CTECCTBCHHO-
HAay4YHOTI'0O, TaK WU I'YMAaHHUTApHOI'O IHUKIIOB, €€ OCBOCHUC HCO6XOI[I/IMO AJI IPOOOJDKCHUA O6pa3OBaHI/I5[ n B HOBCCHHCBHOﬁ ku3HH. PasButne y
o6yqa}0mnxc;1 HAaYYHBIX Hpe,I[CTaBJ'IeHI/Iﬁ O IPOUCXOKACHHUU N CYIIHOCTU aJIFe6paI/I‘{eCKI/IX a6CTpaKI_II/II7I, criocobe OTpaKCHHUA MaTeMaTHYEeCKOM
HaYKOﬁ SIBJICHUH U MpouecCCoOB B IIPHUPOIAC U O6H.[€CTB€, PO MaTEMATUICCKOT'O MOJACINPOBAHNA B HAYYHOM IIO3HAHHUU U B IIPAKTHKE CHOCO6CTByCT
q)OpMI/IpOBaHI/IIO HAayYHOI'O MHUPOBO33PCHHUA U KAaUCCTB MbIIIJICHH, HeO6XOI[I/IMbIX I ajanrtainyyu B COBpEMCHHOM I_[I/I(prBOM 06H_ICCTB6. I/ISY‘IGHI/IG
aJ'Il"e6pI>I CCTCCTBCHHBIM 06p8.30M oOecrneynBaeT Pa3BUTHEC YMCHUA Ha6JHOI[8.TB, CpaBHHUBATb, HAXOAHUTb 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTH
MBIITJICHHA, CIIOCOOHOCTH APpTYMCHTUPOBAHHO 00OCHOBBIBAThH CBOU HeﬁCTBHH U BBIBO/JBI, (bOpMy.]'IPIpOBaTB YTBCPKACHUA. OcBoenune Kypca aJ'IFC6pr
obecnieuynBacT Pa3BUTHUEC JIOTUYCCKOTO MBIIIJICHUSA o6yqa}oumxcs[: OHU HCIOJIB3YIOT ACAYKTUBHLIC U MHAYKTHUBHBIC PACCYXKICHU, O606H.[CHI/IG n
KOHKPCTU3alHnto, a6CTpaer0BaHHe N aHaJIOI'uro. O6yquI/Ie anre6pe npearojraract 3HAYUTEIBHBIH 00BEM CaMOCTOSTEIIBHOM ACATCIIBHOCTHU
06yqa10m1/1xc;1, MO3TOMY CaMOCTOATCIBHOC PCHICHUC 3a/1ad CCTCCTBCHHBIM o6pa30M SABJIACTCA peanmaul/leﬁ ACATCIIbHOCTHOT'O IPpUHIHIIA O6y‘IeHI/I$I.



B cTpykType nporpammsl yaeOHOTO Kypca «Anredpa» 0CHOBHOM HIKOJIBI OCHOBHOE MECTO 3aHMMAIOT COAEPKATENIbHO METOAMYECKHIE JTMHUU:
«Yucna u BbIUKCIHEHMS»; «AnreOpanueckue BbIPAKEHUSA»; «YPAaBHEHMsT M HEpaBEHCTBa»; «DPyHkuum». Kaxnpas M3 3THX COJEpKaTEJIbHO-
METOAMYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUM YETHIPEX JIET U3Yy4EHHUs! Kypca, €CTECTBEHHBIM 00pa3oM IEpeIvieTasch U B3aUMOJCHCTBYS C
JPYTMMHU €ro JUHUSIMU. B Xoje n3ydyeHust Kypca o0ydaromumMes MPUXOAUTCS JIOTMUYECKH PacCyX/J1aTh, UCHOJIb30BaTh TEOPETUKO -MHOKECTBEHHbIN
s3bIK. B CBA3M C 3TUM 1enecooOpa3sHO BKIIOYWUTH B IMPOrpaMMy HEKOTOpPBIE OCHOBBI JIOTMKH, MPOHM3BIBAIOIIME BCE OCHOBHBIE Ppa3Jeiibl
MaTEeMaTHIEeCKOTO 00pa30BaHMs M CIIOCOOCTBYIOIIHE OBIAJICHUIO 00YJaIOIIMMHUCS OCHOB YHHUBEPCATLHOTO MaTEMAaTUYECKOTO s13bIKa. TakuM oOpazom,
MOJKHO yTBEP)KAATh, YTO COJAEPKATEIBLHON M CTPYKTYPHOI 0COOCHHOCTBIO Kypca «AnreOpay sIBISIETCS €r0 HHTETPUPOBAHHBIA XapakTep.

Copnepxanue AMHUM «Yucina U BBIUMCICHMSD CIYKUT OCHOBOW JJIsl JajdbHEHILEro M3y4eHHs] MAaTeMaTUKH, CIOCOOCTBYET pPa3BUTHIO Y
oOyuaroumxcs JOTHYECKOro MBIIIIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BAaThCS AITOPUTMAaMH, a TakKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HE0OXO0IMMBIX JUIsl HOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATHS O UKCiIe B OCHOBHOM LIKOJIE CBSI3aHO C PALlMOHATIBHBIMY U UPPALIUOHATIbHBIMU YUCIIAMU,
(¢bopMHUpOBaHMEM MPEJCTaBICHUN O JEHCTBUTEILHOM 4YHUCIE. 3aBEpIIEHHE OCBOEHHUS YMCIOBOW JIMHUM OTHECEHO K CTapllieMy 3BEeHY OOIIero
o0OpazoBaHwUsI.

CogmepxaHue JBYyX aireOpandeckux JIHMHHUH — «Adredpanyeckue BbIpaXEHUS» U «YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET
(dhopMHpOBaHHIO Y 00yUaIONINXCS MaTEMaTHUECKOT0 anmnapara, He00X0AMMOTO /ISl pelIeHHs 3a1a4 MaTeMaTUKH, CMEXHBIX ITPEIMETOB U MPAKTUKO -
OpUEHTHPOBAHHBIX 3aJa4. B OCHOBHOU IIKOJie y4eOHBIN MaTepuas TpyHNIUPYeTcss BOKPYr pallMOHAIbHBIX BhIpaXKeHUH. Anredpa 1€MOHCTPUPYET
3HaYEHHE MaTEeMaTHKH KaK S3bIKa JUIsl IOCTPOCHUS MaTeMaTHYECKUX MOJIeJIeH, OTMCaHus MPOLIECCOB U ABJIEHUH pealibHOro Mupa. B 3amaun o0yuenus
anredpe BXOJAT TakkKe AalibHEHIIee pa3BUTHE aITOPUTMUYECKOTO MBILIICHUS, HEOOX0IMMOT0, B YaCTHOCTH, I OCBOCHUSI Kypca MH(POPMATUKHU, U
OBJIaJICHUE HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue CUMBOIBHBIX (OPM BHOCUT CBOHM crenupuyeckuil BKIag B pa3BUTHE
BOOOpaKEHHUs, CITIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTRY.

Conepxxanne (pyHKIMOHATBHO-TpaUUECKOW JHHUM HAIlEJICHO Ha TOJydeHHe OOydJaroIMMUCS 3HAHUW O (YHKIUAX KaK BaKHEHUIIEH
MaTeMaTH4eCKON MOJEIH JUIsl OIMCAaHUS U UCCIIE0BAHUS Pa3HOOOpa3HBIX MPOLIECCOB U SIBICHUN B TPUpO/Ie U o01IecTBe. M3ydenue 3Toro matepuana
CIOCOOCTBYET Pa3BUTHIO Yy OOy4alOLIUMXCS YMEHHUS HCIOJIb30BaTh DPA3JIMYHBbIC BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MAaTEMaTHUKU — CJIOBECHBIE,
CUMBOJIMYECKUE, rpadruecKkre, BHOCUT BKJIaJ B OPMUPOBAHUE MPEACTABICHUHN O POJIM MAaTEMaTUKU B Pa3BUTHH LIMBUIN3ALUU U KYJIbTYPHI.

Crnenys mpencTaBieHHOW pabouell mporpaMme, HauMHAs C CEAbMOIO Kjacca Ha YpOKaX I€OMETPUH OOYYalOUIUIiCs YYUTCS MPOBOJAUTH
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTD JIOTUYECKUE YMO3AKIIFOUECHHS, JOKA3bIBATh NCTUHHBIE YTBEPKACHHS U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM,
MPOBOJHUTh PACCYKIEHHUS «OT IMPOTHBHOTO», OTIMYATh CBOWCTBA OT MPU3HAKOB, (GOpPMYyIHUpPOBaTh OOpaTHbIe yTBepxkaeHus. OOyuaromuiics,
OBJIAJICBIINI UCKYCCTBOM PacCyX/JaTh, OyAeT MPUMEHSTh €0 U B OKPY)KAIOIIEH KU3HU.

Llenpro n3ydeHus: FTeOMETPUN SIBIISIETCA UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA [PU PELICHUN KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 33]1a4,
BCTPEUAIOIIUXCA B peaibHOM XKHU3HU. OKOHUMBIIUN Kypc T€OMEeTpUH OOYYarOUIMIiCs IOJDKEH ObITh B COCTOSIHUM OMPEAETUTh TeOMETPUUYECKYIO
¢burypy, onucarb CIIoBaMH JaHHBII YePTEX WM PUCYHOK, HANTH MIIOMIAb 3€MEJIbHOTO Y4acTKa, pacCCUUTaTh HEOOXOAUMYIO [UTMHY OIITOBOJIOKOHHOTO
Kabens Ui TpedyemMble pa3Mephl rapaxa it aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOpAsi, BRIYUCIUTEIbHAS JIUHUS B U3YYEHUH T€OMETPUH B IIIKOJIE.

Y4uTento peKoOMeHAyeTcsl HOA0MPaTh 3aa4M MPAKTUYECKOT0 XapaKkTepa A1 pacCMaTPUBAEMBbIX TEM, YUUTh JIeTel CTPOUTh MaTeMaTHYecKue
MOJIENIN PEAbHBIX XU3HEHHBIX CHUTyallui, NMPOBOAWTH BBIYHUCIECHHWS U OLIEHHMBATh aJE€KBAaTHOCTb IOJy4EHHOro pesynbTaTta. KpaliHe BakHO
MOTYEPKUBATh CBSI3U T'€OMETPUHM C JAPYTMMHU IpeIMeTaMu, MOTHBUPOBATh HCIIOJIb30BATh OIPEICICHUS T€OMETPUUYECKUX (GUTyp U TOHSATHUH,



JE€MOHCTPUPOBATh NPUMEHEHHE IIOJYYECHHBIX YMEHUH B (U3MKe W TEXHHKE. OTH CBA3M HauOoyiee sIpKO BHUIHBI B TeMax «Bekropbi,
«Tpuronomerpuueckie cOOTHOIIEeHU, «Metoa koopauHaT u «Teopema Iludaropay.

B coBpemeHHOM 1M(POBOM MHpPE BEPOSITHOCTh M CTATUCTUKA MPHOOPETAIOT BCE OOJBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHUS MTPAKTUIECKUX
MPUJIOKEHUH, TaK M MX POJIM B 00pa3oBaHWHU, HEOOXOIMMOM KaKJIOMy 4eloBeKy. Bospacraer umcino mpodeccuid, mpu OBIAJACHUN KOTOPHIMU
TpeOyercst xopomiast 6a30Basi MOJrOTOBKA B 00JACTH BEPOATHOCTH M CTATHCTUKHU, TaKasl MOATOTOBKA BaXKHA JUISl TIPOJIOJDKCHUS 00pa30BaHUs U IS
YCHENIHOM Mpo(hecCHOHATBLHON Kaphephl.

Kax/p1if 4yenoBek MoCTOSTHHO MPUHUMAET PEIICHHs] Ha OCHOBE MMEIOIIUXCS y HETO NaHHBIX. A uisi 000CHOBAaHHOTO NMPHHSTHUS PEHICHUS B
YCIOBUSAX HEAOCTaTKa WM HM30bITKa HMH(OpMalM¥ HEOOXOJMMO B TOM YHCJIE XOPOIIO CHOPMUPOBAHHOE BEPOATHOCTHOE U CTaTHCTUYECKOE
MBIIIIJIEHHE.

NMenHO mo3TOMY OCTpO BCTajda HEOOXOAUMOCTh chOPMHUPOBATh y 00yJarOIUXCs PYHKIIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAOILYIO B ce0s B
KayecTBE HEOTHEMJIEMOM COCTaBJISIONIEH yMEHHME BOCIPUHUMATh M KPUTHYECKH AHAIU3UPOBAaTh MH(OPMALMIO, MPEICTABICHHYIO B PAa3JIMYHBIX
(hopmMax, MOHUMATh BEPOSITHOCTHBINA XapaKTep MHOTHX pealbHBIX MPOLIECCOB U 3aBUCUMOCTEN, IPOU3BOIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACYETBI.
3HaKOMCTBO C OCHOBHBIMH IIPUHIIMIIaMU cOOpa, aHaIM3a U MPEJICTaBICHUS JAHHBIX U3 Pa3IMYHbBIX cep )KU3HU 00IIECTBA U TOCYAAPCTBA MPUOOLIAeT
oOyuaronuxcs K OOIIECTBEHHbIM HMHTepecaM. M3yueHne OCHOB KOMOMHATOPUKHM pa3BMBAeT HABBIKM OpraHM3alMy nepedopa M Mojcuera ducia
BApUAHTOB, B TOM YHUCIIE, B IPUKIIAJAHBIX 33/1a4aX. 3HAKOMCTBO C OCHOBAMHU T€OPUH IpaoB co3/1aeT MaTeMaTHuyecKuil GyHIaMeHT U1 JOPMUPOBAHUS
KOMITETEeHIMI B oOiactu MHPOpMATUKU U LUGPOBBIX TexHOJorui. IloMuMo 3TOro, mpu M3y4eHUH CTAaTHUCTUKH M BEPOSTHOCTU 00OTalaIOTCs
IIpeJCTaBICHUs OOyJaroluXcsd O COBPEMEHHOH KapTHHE MHMpa U METOJAX €ro HccieloBaHHs, pOpMUpYEeTCs NMOHMMAaHHE POJIM CTaTUCTHKHM Kak
MCTOYHMKA COLMAIBHO 3HAYMMON MH(OPMAIMK U 3aKJIaJbIBAIOTCSI OCHOBBI BEPOSTHOCTHOIO MBIIIJICHHUS.

B cooTBeTCTBMM € JaHHBIMM LIETSIMH B CTPYKTYpE IpOrpaMMbl y4eOHOTro Kypca «BeposTHOCTh M CTaTHCTHUKA) OCHOBHOM HIKOJIbI BBIIEIEHBI
CIIEQYIOIINE COJEPKATENbHO MeToaudeckue nuHuM: «lIpencraBicHue OaHHBIX M ONUCATENIbHAs CTATUCTUKA»; «BeposTHOCTBY»; «NEeMEHTHI
KOMOMHaTOpUKNy»; «BBenenue B Teopuio rpadosy.

Copnepxxanune nuHun «lIpencraBieHue AaHHBIX W OMMCATENbHAs CTATHCTUKA» CIY)KUT OCHOBOM Ui (POPMHUPOBAHMS HABBIKOB PAabOTHI C
uHpopMaluei: OT YTEHUs U UHTepIpeTaluu HHPOPMAaLUK, IPEICTaBIEHHON B TabIuIax, Ha JuarpaMMax U rpadukax 1o co6opa, npeicTaBiIeHUus U
aHaJIM3a JaHHBIX C MCIIOJIb30BAaHMEM CTATUCTMYECKMX XapaKTEPUCTHK CPEAHUX W paccerBaHusA. Paboras ¢ gaHHBIMH, oOydaromuecs ydarcs
CUMTBIBATh U MHTEPIPETUPOBATh JAaHHBIE, BBIIBUraTh, apryMEHTHUPOBATh M KPUTUKOBATh IPOCTEHIINE TMIIOTE3bl, Pa3MBIILIATh HaJl (aKTOpaMuy,
BBI3BIBAIOLIMMH U3MEHUYHUBOCTD, U OLICHUBATh UX BIMSHUE HA PACCMATPUBAEMbIE BEJIMUUHBI U IIPOLIECCHI.

HNHTynTHBHOE NpPEACTABIECHUE O CIy4alHONW M3MEHUMBOCTH, MCCIEAOBAHUE 3aKOHOMEPHOCTEH M TEHICHLMI CTAaHOBUTCS MOTHUBHUPYIOLIEH
OCHOBOH JJIl U3y4EHUSI TEOPUHU BEPOATHOCTEH. bonbllioe 3HaYeHHE 3[1€Ch UMEIOT NPAKTHUYECKUE 3aJaHUsl, B YACTHOCTH OIBITHI C KJIACCUYECKUMHU
BEPOSITHOCTHBIMU MOJIEJISIMU.

[ToHsiTue BEpOSATHOCTH BBOAMTCSA KaK Mepa NpaBaonofoOus ciydaifHoro coObitus. [Ipu m3ydeHum Kypca oOydarouiuecs 3HAKOMSTCS C
MIPOCTEHIIMMHA METOJAMHU BBIYMCIEHUS BEPOSTHOCTEH B CIY4YalHBIX ODKCIEPUMEHTAaX C PaBHOBO3MOJKHBIMHM JJIEMEHTAapHBIMU MCXOJaMH,
BEPOATHOCTHBIMH 3aKOHAMH, O3BOJISFOIIMMH CTaBUTh U pelIaTh Ooiee CI0oXKHBIE 3a/1aun. B Kypc BXOIT HadaabHbIE IPEACTABICHUS O CITy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.



Taxxe B paMKax 3TOro Kypca oCymeCTBIACTCA 3HAKOMCTBO 06yqaloumxcs1 C MHOKCCTBAMH U OCHOBHBIMHU OIICpallUAMHU HAd MHOKCCTBAMHU,
paccMaTpruBaArOTCA NPUMCPBI IPUMCHCHUA IJIA PCHICHUSA 3a/laYd, a TAKKE UCII0JIb30BAHUA B IPYIT'UX MATCMATUUCCKUX KypCaxX U y‘IC6HBIX npeamMeTax.

Mecrto yueoHOro npeamera «MaremaTuka» B y4eOHOM IJIaHe

YueOHbIii ipenMeT «MaremaTukay SBISETCs 00s13aTSIBHBIM IMPEAMETOM Ha JaHHOM yYpoBHE oOpa3oBaHus. B 5-9 kmaccax (Bapuant 1 AOOIT
000) yuebnbIi IpeaMeT «MareMaTuKa» TPAIUIIMOHHO U3y4aeTCsl B paMKax CIICIYIONUX YIeOHBIX KYPCOB: B 5—6 Kiaccax — Kypca «MaTemaTrukay,
B 7-9 kiaccax — KypcoB «AnreOpay (BKIIIOUast SJIEMEHTHI CTATUCTHKH U TEOPHH BeposiTHOCTEH) 1 «I'eomerpusi». Hactosmiel mporpamMmmoii BBOJUTCS
CaMOCTOSITENIbHBIN yueOHbIN Kypc «BeposTHOCTb U CTaTUCTUKAY.

B 5—10 knaccax (Bapuant 2 AOOII OOO) y4eOHsbIil npeamer «MaTtemaTuka» TpaJIulMOHHO U3y4aeTcs B paMKax CIEIYIOIIHUX Y4eOHbIX
KypcoB: B 5-6 kiaccax — Kypca «MartemaTukay, B 7—10 kimaccax — KypcoB «Anredpay» (BKJI04as 3J€MEHTHI CTATUCTUKU U TEOPUH BEPOSITHOCTEH )
u «I'eomerpusi». Hactosieil mporpaMmoii BBOAUTCS CaMOCTOSITENbHBIN yueOHBIN Kypc «BeposiITHOCTh M CTaTUCTHKAY.

Mecrto yueoHOro kypca «MaremaTuka» B y4eOHOM ILIaHe.

CornacHo yuebHOoMmy tany (BapuanT 2 AOOII OOO) B 5-6 kiaccax M3y4aeTcsi MHTETPUPOBAHHBIM mpeameT «MaTeMaTrkay, KOTOPBIN
BKJIIOUaeT apupMEeTHUECKU MaTeprasl U HarJISIHYI0 TEOMETPHIO, a TaKXKe MPOIEJeBTUUYECKUE CBEJICHHS U3 anreOphl, SIEMEHTHI JIOTUKH U Havaia
onucareabHON cTaTucTUKU. HacTosieit mporpammoii mpetycMaTpiBaeTcsl BblJIeIEHHE B yUeOHOM IUIaHe Ha U3y4yeHHe MaTeMaTuku B 5—06 kiaccax 5
y4eOHBIX YacOB B HEJIEIIO B TEUEHUE KaX/I0T0 Toa 00ydeHusl.

MecTto yueOHOro Kypca «AJredpa» B yueOHOM IIaHe.

CornacnHo yue6HOMY muany (Bapuant 2 AOOIT OOO0) B 7-10 knaccax u3ydaercs yaeOHbIN Kype «Aredpay, KOTOPBIA BKIIIOYAET CICAYIONINE
OCHOBHBIE pazjeibl coiepxaHus: «Uucia U BBIUUCICHUS», «ANreOpanyecKkue BBIPRXKECHUSD, «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». B
COOTBETCTBUU ¢ yueOHBIM T1aHoM (BapuaHT 1 AOOIT OOO) Ha uzydeHue yueOHOTO Kypca «Anredpay ¢ 7 mo 9 kiacc OTBOJAUTCS HE MEHee 3 4acoB
B HEJIEJII0, BCETO 3a TpH roaa o0yueHus — 238 yacoB. YueOnsIit tuiad (Bapuant 2 AOOIT OOQO) Ha uzydeHue anreOpsl B 7 Kjlacce OTBOJIUT HE MEHEe
3 yueOHBIX YacoB B HeZento, B 8, 9, 10 kinaccax He MeHee 2 yueOHBIX YaCcOB B T€UEHHE Ka)XJ0ro roja o0y4eHusi, BCEro 3a YEThIpe roja 0 Oy4eHus He
Menee 306 yueOHbIx yacoB. [Ipu peanuzanuu Bapuanta 2 AOOIT OO0 oOGpa3oBaTenbHBIM OpraHu3aIusaM pekomeHayercs B 8—10 kiraccax yBeTuIUTh
KOJIMYECTBO YacOB, OTBOAUMBIX Ha H3ydeHHE y4eOHOT0 Kypca «Anredpa» 10 TpeX 4acoB B HEJIENIO 3a CUET YacOB YacTH, (popMHUpyeMOi yuac THUKAMHU
00pa3oBaTeNIbHbIX OTHOIIEHUN y4eOHOTO IUIaHa.

Mecto yueOHOro kypca «I'eomerpusi» B y4eOHOM ILIaHe.

CornacHo yue6HOoMy miaHy (Bapuant 2 AOOII OOO) B 7-10 knaccax uzydaercst yueOHbIH Kypc «l'eomeTpus», KOTOpBIH BKIHOYAET
CIIeyIOIIMe OCHOBHBIE pa3zieibl cojaepkanus: «l'eomerpuueckue (UTypbl U UX CBOHCTBay, «lI3MepeHHE IeOMETPHUYECKUX BEIMYMH», a TaKKe
«JlexapToBBl KOOpAMHATHI HA IMJIOCKOCTH», «BekTopwl», «JIBmxkenus miaockoctu» u «lIpeobpazoBanus nogodusi». B coorBercTBUM ¢ yueOHBIM
wianoM (Bapuant 1 AOOIT OOO) Ha uzyuyenue yueOHoro kypca «l'eomerpus» Ha 6a30BOM ypoBHE ¢ 7 IO 9 Kilacc OTBOJIUTCS HE MEHEe 2 4acoB B
HEZIeIt0, BCEro 3a Tpu rojaa o0ydeHus — 204 gaca. YueOnsiii mian (Bapuant 2 AOOIT OOO) Ha uzyuyenue reomerpun B 7—10 kitaccax OTBOJUT HE
MeHee 2 yueOHBIX 4acOB B HEJIEIII0, BCETO 3a YeThIpe rojia o0yueHus He MeHee 272 yuyeOHBIX YacoB.

MecTo yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKA» B Y4eOHOM ILJIaHe.



B ocHOBHOI 11K0JI€ M3y4YaeTcs Kypc « BeposiTHOCTh M CTaTHUCTUKA», B KOTOPBIM BXOJAT pasaeinsl: «IIpeacraBieHne JaHHBIX U ONKCATENbHAs
CTaTHCTUKA»; «BeposSTHOCTDY; «DIIeMEHThI KOMOMHATOPHUKNY; «BBenenue B Teoputo rpadosy. Cornacao yueOHomy miany (Bapuant 1 AOOIT O00)
Ha U3y4YeHUe JaHHOIO Kypca oTBoAUTCS | yueOHbIN yac B Heaemnto B 7-9 kiaccax, Bcero 102 yue6HbIX yaca. CoryiacHO yueOHOMY IUIaHy (BapuaHT 2
AOOII OOO0) nHa u3y4yeHne JaHHOTO Kypca oTBoauTcs | yueOHbIi yac B Hepenro B 8—10 kiaccax, Bcero 102 y4eOHBIX yaca.

OcobenHocTH pacnpeejieHusi yaeOHOro marepuaJia. YuedHbiii kypc «MaTremMmaTuka».

Pacnipenenenne nporpammuoro marepuaia yauebnoro kypca «Marematuka» B AOOIT OOO mexay nBymsi rogamMmu oOydeHus COOTBETCTBYET
[10OIT 0O0O0.

OcobenHocTH pacnpeie/ieHUs: y4eOHOro Mmartepuasia. YueOHbI Kypc «AJaredpay».

Pacnipenenenne nporpammuoro matepuana yaueoHoro kypca «Anredpa» B8 AOOIT OOO (Bapuant 1) coorBerctByet [IOOIT OOO.

[IporpammusbIii Matepuan ydeOHoro Kypca «Anredpa» B AOOITI OOO (Bapmant 2) pacmpenenserca Ha 4 roxa: 7, 8, 9, 10 kmacchl.
[lepepacnpenenenue coaepkaHusi yueOHOro Kypca OOYCIOBJIEHO MOTPEOHOCTHIO B JIOMOJHUTEIBHOM BpPEMEHH, HEOOXOAMMOM I U3Yy4eHUs
MaTepuasa, BbI3bIBAIOIIETO Y CIENbIX 00ydJaromuxcs 0coOble 3aTPyAHEHNUS, a TaKXkKe JUIsl pa3BUTHUSL Y HUX KOMIIEHCATOPHBIX CIIOCOOOB AEHCTBUI 1
JaTbHENIIET0 0OyUeHHS UX UCTIOIh30BAHHUIO.

1. 7 knacc: n3yuenne marepuaina 7 kimacca [TOOIT OOQO, u3 kotoporo riaBa «CHCTEMBI JTUHEWUHBIX YPABHEHUI» MEPEHOCUTCA B 8 KJacc.

2. 8 KJ1acc: u3y4eHue MepeHeceHHon u3 7 kiacca raBbl «CUCTeMbl TMHEHMHBIX ypaBHEHMI» 1 MaTtepraiia 8 kinacca [TOOIT OO0, u3 kotoporo
rinaBbl «KBaznparHbie ypaBHeHUs Y, «HepaBeHcTBa», «CTeneHsb ¢ 1eTbIM OKa3aTeleM» epeHocsTes B 9 Kiacc.

3. 9 kiacc: u3y4yeHHue NMepeHeceHHbIX U3 8 kiacca riaB «KBaaparHeie ypaBHeHUs», «HepaBeHcTBay, «CTeneHb ¢ LEIbIM MOKa3aTelieM» 1
Marepuana 9 kmacca [TOOIT OOO, u3 xotoporo riaBel «KBaapatusiii TpexwieH. KBagparuunas QyHKIus», «YpaBHEHUS U HEPABEHCTBA C OJIHOM
MIEPEMEHHOIY, «YpaBHEHUS 1 HEPABEHCTBA C IBYMsI IepeMEHHBIMIY, «ApudMeTndeckas 1 reoMeTpruueckas rnporpeccun» nepeHocurcs B 10 kiace.

4. 10 knmacc: npooipkenre nzydenus Mmarepuana 9 kimacca [IOOIT OOO; 06001ieHre 1 cucTeMaTH3aIys 3HaHUH TI0 KypCy alireOpbl OCHOBHOM
LIKOJTBI.

Oco0eHHOCTH pacnpeneieHUs1 y4eOHOro MaTepuaJa. YueOHblid Kypc «I'eomerpusi».

[Iporpammusbiii Matepuan ydebnoro kypca «I'eomerpusi» B AOOII OOO (Bapmant 2) pacmpenensercs Ha 4 roma: 7, 8, 9, 10 xmacchl.
[lepepacnpenenenue coaepkaHus ydeOHOTo Kypca OOYCIIOBIEHO MOTPEOHOCTHIO B JOMOJHUTEIBHOM BPEMEHH, HEOOXOIUMOM JUISl M3y4CHHS
MaTepuasa, BbI3bIBAIOIIETO Y CIENbIX 00ydJaromuxcs oco0ble 3aTPyAHEHUs, a TAaKXKe JUIsl Pa3BUTHUSL Y HUX KOMIIEHCATOPHBIX CIIOCOOOB NEHCTBUI U
JalbHENIIero 00y4eH s UX UCTO0Ib30BaHUIO.

1. 7 xiacc: okoH4aHUEe TeMbl «COOTHOIIEHHUS MEXIly CTOPOHAMHU U YTJIaMU TpeyroibHuKa» (moarema «lloctpoeHue TpeyroibHUKa O TPEM
AJIEMEHTaM») MEPEHOCUTCS B 8 Kilacc.

2. 8 xiacc: oxkoH4uaHue Tembl «llogoOHBIE TpeyroiabHUKN» (moaremMa «COOTHOLIEHUS MEXIy CTOPOHAMH M YIJIAMH MPSMOYTOJBHOTO
TPEYroJbHUKAay») MePEeHOCUTCS B 9 Kiacc.

3. 9 xnacc: Tema «COOTHOILIEHUS MEKTy CTOPOHAMU M YIJIaMU TpeyroyibHUKa. CKallIpHOE IPOM3BEIEHUE BEKTOPOB» nepeHocuTcs B 10 kacc.

4. 10 knacc: npoaoswkeHne nzydenue marepuaia 9 knacca [I0OOIT OOO.

OcobennocTH pacnpenejieHusi y4e0HOro marepuasa. Y 4eOHbIi Kypc «BeposiTHOCTb M CTATHCTHKA».



Pacnpenenenue nmporpamMmMHoro matepuana yueOHoro kypca «BepostHocts u ctaructuka» B AOOIT OOO cooterctByer [10OOIT OO0, HO
M3y4YeHue Kypca HauhHaeTcs He ¢ 7, a ¢ 8 Kiacca.

IJMIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YUEGHOI'O IIPEIMETA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUASA

JINYHOCTHBIE Pe3yJIbTATHI

JIM9HOCTHBIE PE3YJIBTAThI OCBOCHUS IMPOTPaMMBbl y4eOHOTO TIpeaMeTa «MareMaTrukay XapakTepU3yHTCs CISAYIONUM 00pa3oM.

Ilampuomuueckoe ocnumanue. MPOSBICHUE UHTEPECA K MPOILIOMY U HACTOSIIEMY POCCUHUCKONW MaTEMAaTHUKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHUKEHHUSIM POCCUUCKUX MATEMAaTUKOB M POCCHMCKOM MAaTEeMaTHUYECKOM IIKOJIbI, K WCIOJb30BAaHUIO 3THX JOCTHMKEHHM B JPYrUX HaykKax W
MPUKIIATHBIX cepax.

I'pasxcoanckoe u 0yxo8Ho-HpagcmeeHHoe 80cnumanue. TOTOBHOCTh K BBITIOJIHEHHIO OOS3aHHOCTEN TpaKJaHWHA M peajn3allud ero Mpas,
MPEACTABICHUE O MAaTEMAaTUYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUM, MPOIEAYP T'PAKIAHCKOTO OOIIecTBa (BHIOOPHI,
OTIPOCHI M TIP.); TOTOBHOCTh K OOCYKJICHHIO dTHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUN HAayKH, OCO3HAHUWE
BOXKHOCTH MOPAJIbHO-ITHYECKUX MMPUHIIUIIOB B IEATEIILHOCTH YIEHOTO.

Tpyoosoe 6ocnumanue: yCTAHOBKA Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTUYECKHUX 3aJ1a4 MAaTeMAaTHYEeCKOW HANpaBJICHHOCTH, OCO3HAHUE
BOKHOCTH MaTEeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUHU BCEH )KM3HU JTSI yCTICIITHOM MPO(HeCCHOHATBHOM ASSITEIPHOCTH M Pa3BUTHE HEOOXOTUM bIX
YMEHUW; OCO3HAHHBIM BHIOOP M TIOCTPOCHUE WHIUBHUIYATIBHOW TPACKTOPWUU OOpa30BaHUS W KU3HEHHBIX IUJIAHOB C YUETOM JIMYHBIX WHTEPECOB U
00I1eCTBEHHBIX TIOTPEOHOCTEH.

Ocmemuyeckoe gocnumariue: CIOCOOHOCTh K SMOIMOHATBHOMY U ACTETHYECKOMY BOCIIPHUSATHIO MaTEMaTUUECKUX 00BEKTOB, 3a/1a4, PCIICHHIA,
paccyXJI€HUI; yMEHUE BUAETh MAaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu Hayunoeo nosumauusi; OPHUEHTAIMS B JACSITCIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX TPEICTAaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI M 00IIECTBA, TOHUMAaHUE MaTEMAaTUUECKON HAyKH KakK c(hephbl UeJT0BEYECKOMN ACSITEIBHOCTH, ITAIMIOB
€€ pa3BUTHUS U 3HAUUMOCTH JUISl PA3BUTHS IUBWIM3ALIUM; OBJIAJICHUE SI3bIKOM MAaTEMATUKU U MAaTEMATHYECKOW KYJbTYPOH KaK CPEACTBOM MO3HAHUS
MHpA; OBJIAJCHUE MPOCTEUIIMMHU HAaBbIKAMHU MCCIIEIOBATEILCKOU €SI TEILHOCTH.

Qusuueckoe socnumatnue, GopmMuposarue Kyabmypvl 300p08bs U IMOYUOHATbHO20 01a20N0YYUsA. TOTOBHOCTh IPUMEHATh MaTeMaTHICCKUE
3HaHUS B MHTEPECax CBOETO 3J0POBBsS, BEACHHE 3I0POBOro 00pasa »W3HH (3I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIA PEKHUM 3aHATHH U OTIbIXA,
perynspHas ¢pu3ndeckas akTUBHOCTh); C(hOPMUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO IMpaBa Ha OMMOKY U TaKOTO K€ MpaBa JAPYyroro
YyeJIoBeKa.

OKonoeuneckoe ocnumanue: OPUSHTAIMS Ha MPUMEHEHHE MATEMAaTHYCCKHMX 3HAHUW JUIs peIIeHUs 3aJad B OO0JaCTH COXPaHHOCTH
OKpY)Karollel cpefpl, MIAHUPOBAHUS MOCTYIKOB M OIICHKHM WX BO3MOXKHBIX TOCTEACTBUN IJISi OKpYKaIOLIEH Cpeibl; OCO3HAHUE TII0OATBHOTO
XapakTepa 9KOJOTHYECKHX Mpo0sieM U MyTeil X peuieHusl.

Jluunocmmusie pesynrsmamol, obecneyugarouue a0anmayuio 00y4arue20cs K UsMeHIIOWUMCS YCI08UAM COYUAILHOU U NPUPOOHOL CPeObl:

° TOTOBHOCTh K JIEUCTBHUSIM B YCJIOBHUSAX HEONPEACIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO
JeSITENEHOCTD, B TOM UHCJIE YMEHUE YUYUTHCS Y APYTUX JIIOJIeH, MPHOOpeTaTh B COBMECTHOM JIeATEIHbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHITUH
W3 OMbITa APYTHUX;



° HE00X0AUMOCTh (HOPMUPOBAHUS HOBBIX 3HAHUH, B TOM YU Cle (JOPMYIUPOBAHUE UJIEH, TIOHITHS, TUTIOTE3bI 00 0OBEKTaX U SBJICHUSIX,
B TOM YHCJI€ paHee HEe N3BECTHBIX, OCO3HAHKE Ae(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAHUPOBAHUE CBOETO Pa3BUTHS;

° CIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHHUMATh CTPECCOBYIO CHTYalMIO KaK BBI30B, TPeOYIOLIUII KOHTpMeEp,
KOPPEKTHPOBATh MPUHUMAEMbIEC PELICHHS U IEHCTBHA, (POPMYIMPOBATEH M OIICHUBATH PUCKH M IOCIEACTBHSA, (POPMHUPOBATH OIIBIT.

CneuuajbHble JIMYHOCTHBIE Pe3yJbTaThI:

o CIOCOOHOCTh K OCMBICIICHUIO U TU(PepeHIINaU KAPTHHBI MUPA, €€ BPEMEHHO-TIPOCTPAHCTBEHHOHN OpraHn3allny;

L SMOLIMOHAIBHO-LIEHHOCTHOE OTHOLIEHUE K OKPYXKAIOILEH cpesie, HEOOXOUMOCTH €€ COXPAHEHUS M PALlMOHAIBHOIO MCIOJIb30BAHNUS;

o yMeHHe (HOpMHUPOBATh SCTETUUECKHE YYBCTBA, BIIEYATIIECHUS OT BOCIPUATHS IPEIMETOB U SBJIECHUIN OKPYXKAIOIIETro MUpPa;

o TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JlasibHENIIEH TpodeccnoHalbHOM TPaeKTOPUU B COOTBETCTBUH C COOCTBEHHBIMU MHTEPECAMHU U
BO3MOKHOCTSIMH.

MeranpeamMeTHble pe3yJIbTAThI

MetanpeaMeTHbIE pe3ylIbTaThl OCBOSHHS MPOrpaMMbl yueOHOTO npeaMeTa «MareMaTHKa) XapaKTepU3yIOTCs OBJIaJJIEHUEM YHUBEPCATIbHBIMU
M03HABATEIbHBIMU JIEUCTBUAMHU, YHUBEPCAIbHBIMI KOMMYHUKATUBHBIMU JIEHCTBUSMHU U YHUBEPCAJIbHBIMU PETYISATUBHBIMU JIEHCTBUAMHU.

YHuBepcanbHble NO3HABaTeIbHbIE JEHCTBHS 00ecreunBaoT GOopMUPOBaHNE 0a30BBIX KOTHUTHBHBIX MTPOIIECCOB OOyUaronnxcs (OCBOCHHE
METO/I0B TIO3HAHMSI OKPYXAIOIIEro MUpa; IPUMEHEHNE JIOTHYECKUX, NCCIIEeI0OBATENIbCKUX ONepaluil, yMeHui paboTath ¢ nHpopmManuei).

bazosvie nocuveckue oelicmeus:

° BBISBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NMPU3HAKM MATEeMaTHYECKUX OOBEKTOB, NMOHATHM, OTHOLIEHUH MEXIy HNOHATUAMY,
(bopMynUpoBaTh ONpEAEICHUs MOHATUH; yCTAaHABIMBATH CYLIECTBEHHBIH NpPH3HAK KIacCU(UKALMM, OCHOBaHMs A 00OOIIEHUS M CpaBHEHUS,
KPUTEPHH ITPOBOJIUMOTO aHAIIN3A;

° BOCIIPUHUMATh, (POPMYIIHPOBATH U MPEOOPA30BBIBATE CYKICHHS: YTBEPAUTEIIbHBIE U OTPHULIATEIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE;
YCIIOBHBIE;

° BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUHs B (akTaX, JAHHBIX, HAOIIONCHUAX U YTBEPKICHUSIX;
npeaaraTb KpUTEPUHU AJIs BBISIBJICHHS 3aKOHOMEPHOCTEHN U MTPOTUBOPEUHIi;

° JIeNIaTh BBIBOJIbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUSHHI TI0 aHAJIOTHUH;

° pa3buparh 10Ka3aTeIbCTBA MAaTEeMATHUECKUX YTBEPXKACHUN (MPSMbIE M OT MPOTHBHOIO), MPOBOAUTH CaMOCTOSITEIHHO HECIOXKHbBIC
JI0Ka3aTeNIbCTBA MaTeMaTUYeCKUX (DaKTOB, BBICTpaBaTh apryMEHTAIUI0, MIPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI; 0OOCHOBBIBATh COOCTBEHHBIE
paccyXJIeHus;

° BBIOMpATh croco0 pemieHus: yueOHO# 3a7aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB pEIICHUS, BbIOMpaTh Hanbosiee MOJIXOISIINMA ¢

y‘{éTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/IeB).
Baszosvie uccneoosamenvckue oelicmeus.

® HCII0JIb30BATH BOIIPOCHI KaK HCCIIeI0BaTeIbCKUIM HUHCTPYMCHT ITIO3HAHUA; (I)OpMy.HI/IpOBaTL BOIIPOCHI, (I)I/IKCI/IpyIOH_II/Ie MpoTUBOPCUHUC,
HpO6JICMy, CaMOCTOATCIIbHO YCTAHABJIIMBATD UCKOMOC U JAHHOC, (I)OpMPIpOBaTB TUIOTE3Y, apryMCHTHUPOBATH CBOIO MO3UIUIO, MHCHHC,
® OpOBOAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY HECJIOKHBIN OKCIICPUMCHT, He0O0IbIII0e HCCJIICAOBAHUC IO YCTAHOBJICHUIO
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O0COOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOH;

° CaMOCTOATENBHO (popMyIHpoBaTh 0000IIEHNUS U BBIBOJBI 10 PE3yJbTaTaM MPOBEAEHHOTO HAOMIOACHUS, UCCIEIOBAHMS, OLICHUBATD
JIOCTOBEPHOCTH TMOJTYICHHBIX PE3yJIbTAaTOB, BBIBOJOB U 000OICHHMIA;

° MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEIOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Paboma c ungopmayueri:

° BBISIBJIATH HEOCTATOYHOCTH U M30BITOYHOCTH MH(POPMALINH, TAHHBIX, HEOOXOJMMBIX JJISl PEIICHUS 3a/1a9H;

° BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3NPOBATh U HHTEPIPETHPOBATH HHPOPMAIHIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHHUS;

° BBIOMpATh GOpMYy MpeAcTaBIeHUS HHPOPMAUN U WIIIOCTPUPOBATh pelllaeMble 3aJjaul CXeMaMu, JuarpaMMaMi, HHOU rpadukoi u
MX KOMOMHAIUSIMH;

° OIICHUBATh HAAEKHOCTh HH(DOPMAIHH TIO0 KPUTEPHSM, TPEATIOKEHHBIM YIUTEIEM HITH c(hOpPMYyTHPOBAHHBIM CaMOCTOSITEITHHO

YHuBepcalbHbIe KOMMYHHKATHBHBIE JICHCTBUS 00€CIIeUnBAIOT CHOPMHUPOBAHHOCTD COIMAILHBIX HABBIKOB 00YJarOIUXCSI.

Obuwenue:

° BOCIIPUHUMATh U (OPMYIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSIMH M IENISIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPQKATh
CBOIO TOUKY 3pEHHSI B YCTHBIX M MMUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS 10 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJyYeHHBIA PE3YIIbTaT;

° B X0Jie 0OCYXJIeHUSI 3a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYXJIaeMOU TeMbl, IPOOJIEMBbI, pelraeMoi 3ajaud, BbICKA3bIBATh WJIEH,

HAICJICHHBIC Ha ITOMCK PCIICHUA, COIIOCTABJIATE CBOU CYXXKJICHUSA C CY)KACHUAMU APYTUX YHYAaCTHUKOB JUaliora, O6HaPY)KI/IBaTB pas3inunue u CXoaCTBO
TIO3UIIHIA; B KOPPEKTHOH popMe popMyTUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,

° MIPE/ICTaBIATh PE3YyIbTAaThl pPELICHUS 3a/Jadyd, SKCIEpUMEHTa, HCCIEAOBAaHUSA, MPOEKTa; CaMOCTOSTENBbHO BBIOMpPATh Qopmar
BBICTYIUICHHUS C Y4ETOM 3aa4 IPE3eHTALUU U 0COOEHHOCTEN ayTUTOPUH.

COTPYJHHYECTBO:

° MMOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON M MHIMBU/IyalbHOU paObOThI PU pEeUICHUH Y4eOHBIX MaTEMaTHUECKUX 3aa4;

MIPUHUMATh 1eJdb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPraHU3alldi0 COBMECTHOM pPalOTHI, pacmpenensiarTh BUIbl padoT, AOrOBapHBaThCH,
o0cyXJaTh Mmporiece U pe3yinbTaT padboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

° y4acTBOBAaTh B IpynmnoBbIX ¢opMax paboThl (00CykIeHusl, 0OMEH MHEHHUSMH, MO3TOBbIE IITYPMbI U Jp.); BBIIOJIHITH CBOIO YacTh
paboThl U KOOPIUHUPOBATH CBOU JICHCTBUSA C APYTMMHU YICHAMHM KOMaH/bl; OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT 1O KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

YHuBepcanpHble peryJ/siTABHbIE JACicTBUs 00ecreunBaoT (OPMUPOBAHNUE CMBICTIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopeanuzayus:

° CaMOCTOSITEJIBHO COCTABIIATH IUIaH, AJITOPUTM pELIeHUs 3a/1aui (WIM €ro YacTb), BBIOMPATh COCOO pelIeHHs ¢ Y4ETOM UMEIOLIUXCS
pecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI peIIEHUH ¢ yu€TOM HOBON MH(OPMAIIMH CAMOKOHTPOJIb:

° BJIQJIETh CIIOCOOAMHU CAaMOTIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3ysbTaTa pelleH!sl MaTeMaTUYecKon 3a1a4H;

° MIPEIBUIIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IIPU PELICHUU 33a4l, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, HallIGHHBIX OINOOK, BBISBICHHBIX TPYIHOCTEH;

° OILICHUBATh COOTBETCTBUE pE3yJbTaTa AEATEIbHOCTH IOCTABICHHOM LENMW U YCIOBHSM, OOBSCHATh NPUUYMHBI JOCTHKEHUS WIIH
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HEIOCTIKEHHS LENH, HAXOAUTh OLIHOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.
CnennanbHble MeTanpeIMeTHbIE pe3yJbTaThI:

° WCIIONb30BAaTh COXPAHHBIE aHATU3aTOPbl B PA3MUYHBIX BHIAX JEATEIbHOCTH (y4eOHO-TIO3HABATEIbHON, OPUEHTHPOBOYHOM,
TPYIOBOM);

° MPUMEHSATH COBPEMEHHBIE CPEICTBA KOMMYHUKAIIMH U TH(PIOTEXHUIECKHE CPEACTBA;

° OCYIIECTBIISITh MPOCTPAHCTBEHHYIO U COMAIBHO-OBITOBYIO OPHEHTHPOBKY, 00J1a1aTh MOOUILHOCTBIO;

° IPUMEHATH IPUEMBI 0TOOpa U CUCTEMAaTHU3aLUH MaTepualia Ha OIIPEAEICHHYIO TEMY;

° BECTH CaMOCTOSITEIIbHBII MOUCK HH(POPMAIIHH;

° peoOpa3oBBIBATh, COXPAHATH U NIepeIaBaTh HHPOPMAIUIO, TOJYYCHHYIO B Pe3yIbTaTe YTCHHS WIIH ayJMPOBAHHS,

° IPUHUMATh Y4acTHE B Pe4eBOM OOIIEHNH, COOII0asi HOPMBI PEYEBOTO ITHKETA,

° aJIeKBaTHO MCIOJIH30BATh )KECTH, MUMUKY B IPOIIECCE PEYEBOTO OOIICHUS;

° OCYIIECTBIISITH PEYE€BOI CAMOKOHTPOJIb B TIpOIIecce YUeOHOH eI TeTHHOCTH U B TIOBCEHEBHOW KOMMYHHKAIIAN;

° OIICHUBATh CBOIO PeYb C TOUKH 3PEHHS €€ COACPIKaHUs, I3BIKOBOTO O(POPMIICHHUS;

° TUTAHUPOBAaTh, KOHTPOJIUPOBATh W OIICHWBATh YUEOHBIC NIEHCTBHS B COOTBETCTBHU C TIOCTABICHHOH 3aja4ell W YCIOBUSMHU e
peann3anum.

PABOYASA ITIPOI'PAMMA 110 YYEBHOMY KYPCY «MATEMATHUKA)
Conep:xanue yueOHOro kypca «MaremMaTuka
5 kuaace

HartypaabHble ynciia U HYJIb.

HarypansHoe uncno. Psa HaTypanbabix uucen. Yucno 0. M3o00pakeHue HaTypalbHBIX YHCENl TOYKaMU Ha KOOPAWHATHOH (YMCIIOBOM) MPSMOH.

[To3unmonnast cucrema cumuciienus. PuMckas Hymepanus Kak mpuMep HeTo3UIHOHHON CUCTEMbI cuuciieHus. JlecsiTuunas cucreMa CUUCIICHHUS.

CpaBHeHHE HaTypalbHBIX YUCEI, CPABHEHHE HATypalbHbIX yncel ¢ HynéM. CriocoObl cpaBHeHUs. OKpyrieHne HaTypaibHBIX YUCEIL.

CrnosxeHure HaTypaJbHBIX YHCEI; CBOMCTBO HYJIIS IIPU CJIOKEHUU. BrIunTaHue Kak JeiicTBre, 00paTHOE CI0XKEHUIO. Y MHOKEHHE HATYpaIbHbBIX
Yycell; CBOMCTBA HYJSl U €IMHUIBI IPU YMHOKeHuH. JleneHue kKak aeicTBre, 0opaTHOEe YMHOXKEHUI0. KOMIIOHEHTHI 1eUCTBUM, CBSI3b MEXKAYy HUMHU.
[IpoBepka pe3ynabTata apudmernueckoro maeiicteus. l[lepemecTuTenbHOE M cOYeTaTENbHOE CBOWMCTBA (3aKOHBI) CIIOKEHHUS W YMHOKEHUS,
pacnpenenuTeIbHOe CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3oBanue OyKB st 0003HaU€HUSI HEM3BECTHOTO KOMIIOHEHTA U 3allMCU CBOMCTB apuU(PMETHUECKUX IEHCTBUM.

JlenuTenu u KpaTHBIE YKCa, pa3IoxeHue Ha MHOxuTenu. [IpocTeie u cocraBuble uncna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM.

CreneHb ¢ HATYpaJIbHBIM MMOKA3aTENEeM. 3allUCh YUCIIA B BUAE CYMMBI Pa3psAHbIX CIaraeMblX.

UucnoBoe BbipakeHHe. Beruncienne 3HaueHnil YNCIOBBIX BBIPAKEHUM; MOPSAOK BBIMOJIHEHUS AeMCTBUI. Vcnoab30BaHue PY BEIYMCICHUSIX
MEePEMECTUTEIHHOTO U COYETATEIFHOTO CBOMCTB (3aKOHOB) CIOXKEHHS M YMHOXKEHUS, pACIIPEIEIUTEIHHOTO CBOMCTBA YMHOKEHUSI.

Jpoon.
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[IpencraBnenue o 1podu Kak criocode 3anucy yactu BenuyrHbl. OOBIKHOBEHHBIE poou. [IpaBuiibHbIe U HeTIpaBUIIbHBIE ApoOH. CMeranHas
Ipo0Ob; MpeCTaBIEHNE CMEIIAHHON APOoOU B BUJIC HEMPABIIIBHOM APOOU U BBICTICHHUE IIETI0M YaCTH YUCIIa U3 HeMpaBUILHOU poou. M300pakeH ne
Ipo0Oeii TouKaMK Ha YHUCI0BOM mpsiMoii. OcHOBHOE CBOMCTBO Apobu. Cokpamienue npooeit. [IpuBenenne npodu k HOBoMy 3HaMeHaTeno. CpaBHEHUE
IpOOCH.

CrnosxeHue u BblUMTaHUE JpoOeil. YMHOXKEHUE U JieeHne JIpo0eil; B3auMHO-00paTHble ApoOu. HaxoxkaeHne yacTu 1enoro u Lenoro mno ero
4acTH.

Jlecsitmunas 3amuchk Apooeid. [IpencraBinenne necaTuaHOW IpoOu B BUE OOBIKHOBEHHOU. M300pakeHHe NECSITHUHBIX ApoOel TOYKaMU Ha
4qiCII0BOM npsiMoil. CpaBHEHUE IECATUUHBIX JPOOEi.

Apudmernueckue AeMCTBUS C JECATUUHBIMU IpoOsiMu. OKpyriaeHHe TeCATUUHBIX APOOEH.

Pemienne TekcToBBIX 3a1a4.

Pemenune TekcToBbIX 3ajau apudmernyeckum crnocobom. Pemienwe normueckux 3agad. Pemienue 3agad mepedOpoM BcCeX BO3MOMKHBIX
BapuaHTOB. Vcnonp30BaHue Mpy pelIeHNH 3a/1a4 TaOJIUI U CXEM.

Pemenne 3amaud, comepxaliux 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE; II€HA, KOJUYECTBO, CTOMMOCTb.
Enunauns! uamepenus: Maccel, 00bEMa, 1IEHbI; pACCTOSIHUS, BpEMEHH, CKOPOCTH. CBS3b MEXAY €IMHUIIAMU U3MEPEHMSI Ka’KJI0M BETUUHHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBnenue qaHHBIX B BUAE TaOIUL, CTOJIOYATHIX AUATPaAMM.

Haruasanasi reomerpusi.

Harnsanueie npencraBienust o purypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jyd, yroJll, JJoMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpPYT.
VYron. [TpsMoi, oCTpblid, TyOH U pa3BEPHYTHINA YIJIbI.

JInvHa oTpe3ka, METpUUYECKHUE €IUHULIBI JUIMHBL. /[1Ha JIoMaHOH, IEPUMETP MHOTOYrOJIbHUKA. VI3MepeHre 1 MOCTPOECHNE YII0B C MOMOUIBIO
TPaHCIIOPTHPA.

Harnsanaeie npencraBienus o Gpurypax Ha mjaoCKOCTH: MHOTOYTOJIbHUK; IPSIMOYTOJIbHUK, KBaJIpaT; TPEYrOJbHUK, O PaBEHCTBE (QUTYD.

N3obpaxenue ¢puryp, B TOM uncie Ha kieTdaroi oOymare. [locTpoeHne KOHGUTrypanuii U3 4acTeil IpsMoid, OKPY)KHOCTH Ha HEJIMHOBAaHHOW U
KJeT4yaroit Oymare. Mcrnonbp3oBanue CBOWCTB CTOPOH U YIJIOB MPSIMOYIOJIbHUKA, KBapaTa.

[Tnomaas TpsIMOYroJIbHEKA U MHOTOYT'OJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJILHUKOB, B TOM 4HcIe QUTYp, U300paKEHHBIX HA KJIETYATON
Oymare. EaunHuiibl u3mepeHus rioaim.

Harnsaguele mpenctaBieHHs O TPOCTPAHCTBEHHBIX (uUrypax: MpsIMOYrOJIbHBIN Mapalienenumnes, KyO, MHOrorpaHHukd. HM3obOpaxkeHue
MPOCTEHIINX MHOTOTpaHHUKOB. Pa3BépTku KyOa u napamienenunena. Co3ganue Moaeneii MHOTOTPAaHHUKOB (M3 Oymaru, MpoBOJIOKH, IJIACTUINHA U
Jp.).

O06BEM PAMOYroIBHOTO Napajuienenunena, kyoa. Enuuuie: nusmepenus oobéma.

6 KJacc

HarypajibHble ynciia.
Apugpmernueckue IeWCTBUS ¢ MHOTO3HAUHBIMU HATypalbHBIMU 4HCIaMHU. UHCIOBBIE BBIpAXXEHUs, MOPSAOK NEHCTBUH, MCHOJIb30BAHUE
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ckoOoK. Mcrnonp3oBaHWe TPH BBHIYUCICHUSAX MEPEMECTUTENBHOTO U COYETATENIbHOTO CBOWCTB CIOKEHHMS W YMHOXCHHS, PACIPEACIUTEIHHOTO
cBOMCTBa YMHOKeHUs. OKpyIJIeHUuE HaTypajIbHbIX YHCEL.

JlenuTenu v KpaTHbIE YUCIIa; HAMOOIbIINK OOLIMI AETUTENb U HAUMEHbILIee 0011ee KpaTHOE. JenMMocTs CyMMBI U pou3BeaeHus. [lenenue
C OCTaTKOM.

Apobu.

OObIKHOBEHHAsA JpoOb, OCHOBHOE CBOWMCTBO ApoOu, cokpaiieHue apoOei. CpaBHeHHE W ymnopsaourBaHue apoOeit. Pemienue 3amay Ha
HAXOKJCHHE YacTH OT IeJIOTO W IENIOTo Mo ero 4acTu. J[poOHoe 4Ymciio Kak pes3yabTar aeneHus. lIpenctaBiieHue NecSITHYHON APOOH B BHE
OOBIKHOBEHHOM JIpOOH 1 BO3MOKHOCTb IIPEJICTABIEHUSI 0OBIKHOBEHHOM JpoOU B BUIE AeCATUYHOM. [lecsiTuuHble ApoOU U METpUUEcKasi CucTeMa Mep.
Apudmernueckue AeMCTBUS U YUCIOBbIE BHIPAXKEHHS C OOBIKHOBEHHBIMU U AECATUYHBIMU JPOOSIMH.

Otnomenue. [lenenue B JaHHOM OoTHOIIEHUH. Macita0, nponopius. [Ipumenenre nponopiuii mpu perieHnuu 3aaad.

[TonsiTre npoueHTa. Bolyncienue npoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€ MPOLEHTY. BripaxkeHne MpOoLEeHTOB JECITUUHBIMU APOOSIMHU.
Pemenue 3a1a4y Ha MpoLieHTHI. BbipaXkeHne OTHOLIEHHS BEIMYUH B MPOLICHTAX.

[TonoxurenpHbIle U OTPUIIATEIbHBIE YK CIIA

[TonoxwurenpHble U OTpULIaTeIbHbIE Unciaa. Llenbie yncna. Monyns uncia, reoMeTpruueckasl HHTepOpeTanus Moayis uyucna. M3obpaxenue
qrcelsl Ha KOOpAUMHATHOM npsiMoit. YucnoBele mpoMexyTku. CpaBHeHHE yucell. ApudMeTHieckre JeMCTBUS ¢ OJ0KUTEIbHBIMH U OTPUIIATEIbHBIMU
YHCIIaMU.

[IpsimoyrosbpHas cucTeMa KoopAMHAT Ha IockocTu. KoopuHaThl TOUKK Ha MJIOCKOCTH, abcuucca u opauHata. [loctpoenue Todyek u ¢uryp
Ha KOOPJAUHATHOM MJIOCKOCTH.

BykBeHHBbIE BbIpasKeHHS.

[Ipumenenne OyKB MJIsi 3amMCH MaTEMaTUYECKUX BBIpAKCHHH W mpeminokeHuit. CBolcTBa apudMeTHYecKHX AcicTBUi. BykBeHHBIE
BBIPOKEHUSI U YHCIOBBIE MOJICTAHOBKU. ByKBEHHBIE paBEHCTBA, HAXOXKJIEHHE HEU3BECTHOTO KOMIOHEHTa. Dopmyinbl; GopMyasl NmepuUMeTpa U
IUIOLIA/IM MPSIMOYTOJIbHUKA, KBajJpaTa, 00bEMa napaienenumnena u Kyoa.

Pelnenue TekcTOBBIX 3a7a4.

Pemenune TekcToBbIX 3amau apudmernyeckum crnocobom. Pemienue normueckux 3agad. PemieHue 3amad mepebOpoM BceX BO3MOXKHBIX
BAPUAHTOB.

Pemrenne 3amau, copepkamux 3aBUCHUMOCTH, CBSI3bIBAIOIIMX BEJIUYHMHBI: CKOPOCTb, BPEMS, PACCTOSIHME; LI€HA, KOJIMYECTBO, CTOMMOCT;
MIPOU3BOIUTENBHOCTD, BpeMsi, 006EM paboThl. EAMHUIIBI M3MepEeHHs: MacChl, CTOMMOCTH; PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBSA3b MEXIy € AMHUIIAMU
WU3MEPEHUS KaXKJI0M BEJIMUMHBI.

Pemenue 3amay, CBSI3aHHBIX C OTHOILIEHUEM, MPOMOPLUUOHAIBHOCTHIO BEIWYWH, MPOLIEHTAMU; PEUICHHE OCHOBHBIX 3a/ad Ha JIpo0H U
MIPOLICHTBHI.

OreHka U IpUKKJKa, OKpyrieHue pesynbrara. CocraBieHne OyKBEHHBIX BBIPQXKEHUH 110 YCIOBUIO 3a1auu.

[IpencraBieHne AaHHBIX ¢ MOMOIIBIO TabuIl ¥ tuarpaMM. Cton04aTeie JUarpaMMBbl: YTEHUE U IOCTpoeHHe. UTeHHe KpyroBbIX JUarpaMMm.

Harusanas reomerpus.

Harnsanele npenacraBieHust o pUrypax Ha IUIOCKOCTH: TOYKa, NpsMasi, OTPE30K, Jy4, yrol, JOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK,

14



TPEYrOJIbHUK, OKPY’KHOCTb, KPYT.

B3anMHOe pacnosiokeHue IBYyX HPSIMBIX Ha IJIOCKOCTH, IApajulelIbHBIE IPsMbIE, NEPIEHAMKYISAPHbIE IpsMble. V3mepeHue pacCTOsSHUM:
MEXKy IBYMs TOYKaMH, OT TOUKH 10 NPAMOM; JUIMHA MapIIpyTa Ha KBAJAPAaTHON CETKE.

N3mepeHue u MoCTpOEHUE YIVIOB € NOMOIIBIO TPAHCHOPTHPA. BUIBI TPEYroJIBHUKOB: OCTPOYIOJIBHBIN, MPSIMOYTOJIbHBIM, TYIOYTOJIbHBIM;
paBHOOEIPEHHBIM, PABHOCTOPOHHHUU. YETHIPEXYTONBHUK, MPHUMEPHI YETHIPEXYroJbHUKOB. [IpsAMOYrOIbHHK, KBAJpaT: HCIOJB30BAHHE CBOMCTB
CTOPOH, YIJIOB, AuaroHaneil. M3o0paxenne reoMeTpuieckux GUryp Ha HEIMHOBAHHON Oymare ¢ MCHOJb30BAaHUEM IUPKYJIIS, TUHEWKH, YTOJIbHUKA,
TpaHcnoptupa. Iloctpoenus Ha kiieryaroit oymare.

[lepumerp mHOroyronbHuka. [lonsTre miomanu GUrypsl; eqUHUIBI U3MepeHus mioumaau. [pubmmkénHoe n3MepeHue wiomain Quryp, B
TOM 4HCJIe Ha KBajipaTHOH ceTke. [IpubnnxEHHoe u3MepeHne JUIMHbI OKPYKXHOCTH, TUIOIIAIU KpYyTa.

CuMMeTpus: LIeHTpallbHasl, OCceBasl U 3epKajbHasi cUMMeTpuu. [locTpoeHre CHMMETPUUHBIX QUTYP.

Harnsagaele npencTaBieHus O IPOCTPAaHCTBEHHBIX (urypax: nmapajuienenumnes, Kyo, npusma, nupamujaa, KOHYC, IMIUHApP, map u chepa.
N300paxkenue mpocTpaHcTBeHHBIX Guryp. [Ipumepsl pa3BEPTOK MHOTOTpaHHUKOB, IMIMHApPA U KoHyca. Co3laHue Mojesneil MpoCTPaHCTBEHHBIX
¢buryp (u3 Oymaru, NpoBOJIOKH, MJIACTUIIMHA U JIp.).

[Tonsarue 06bEéMa; enuHUIIBI U3MEpPeHUs 00BEMaA. OOBEM MPAMOYTOIHLHOTO NapalIeIeHIeaa, Kyoa.

Ili1anupyemMble peAMeTHbIE Pe3yJbTAThl 0CBOEHHUS YU4eOHOro Kypca «MaremMaTuka

5 kaace

Uucna v BBIYUCIEHUS:

° MMOHUMATh U MIPABWIIBHO YHIOTPEOISATH TEPMUHBI, CBA3aHHbIE C HATYPAIbHBIMU YHCIIAMU, OOBIKHOBEHHBIMU U 1€CA TUYHBIMU IPOOSMU;

° CpaBHMBATh U YIOPSAA0UYMBATH HaTypalbHbIC YHCIIA, CPABHUBATH B MPOCTEUIINX CITydasX 0ObIKHOBEHHbIE APOOU, AeCATUYHBIE APOOU;

° COOTHOCHUTh TOYKY Ha KOOPJWHATHOW (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM € YHCIOM M HM300pa)kaTh HaTypalbHBIC YHCIIA
TOYKaMH Ha KOOPAMHATHOM (YMCIIOBOM) TIPSIMOIA;

° BBITIOJIHATH apu(PMeTHYECKUe NeHCTBUS C HATYPATbHBIMU YHCIIAaMU, C OOBIKHOBEHHBIMU APOOSIMU B MPOCTEHIINX CIIy4dasix;

° BBITIOJIHATH IPOBEPKY, IPUKHUIKY pPe3yibTaTa BEIYUCICHUII;

° OKpPYTJISITh HATYpaJbHbIE YUCIIA.

Pemienue TekcTOBBIX 3ajau:

° pelaTh TeKCTOBbIE 3a/laud apu(PMETHYECKHUM CIIOCOOOM M C MOMOIIBI0 OPraHU30BAHHOTO KOHEUHOTro IMepedopa BCeX BO3MOMKHBIX
BapUAHTOB;

° peliaTh 3a7a4uu, coaepKaIirie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJTHUMUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; 1I€Ha, KOJMYECTBO, CTOMMOCTH;

° WCI0JIb30BaTh KPAaTKUE 3aIlMCH, CXEMbI, TaOIHUIIbl, 0003HAUEHHUS IPU PEILICHUH 3a/a4;

° M0JIb30BATHCSI OCHOBHBIMM €IUHULIAMU U3MEPEHHUS: LIEHbI, MACChl; PACCTOSHUS, BPEMEHHU, CKOPOCTH; BBIPAKATHh OJHU E€AUHUIIBI
BEJINYMHBI Uepe3 Ipyrue;

° W3BJIEKaTh, aHAIM3UPOBATh, OIEHUBATh WH(MOPMAIIUIO, IPEACTABICHHYIO B Ta0IHIle, Ha CTOJI0YATON quarpamme, HHTEPIPETUPOBATh

MMPEACTAaBJICHHBIC JAaHHBIC, UCIIOJIb30BATh NAHHBIC TP PCIICHUU 3a/1a4.
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Harnsannas reomerpus:

° M0JIb30BATHCSI TEOMETPUUECKUMU MOHATUSIMU: TOUKA, MpsiMasi, OTPE30K, Jy4, YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT;

° MIPUBOJIUTH TIPUMEPBI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIONTIX (OPMY H3yICHHBIX TE€OMETPUICCKIX UTYD;

° KCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIIIaMU: BEPIINHA, CTOPOHA; C MHOTOYTOJIbHUKAMHU: YroJI, BEPIINHA, CTOPOHA, IMarOHAJIb;
C OKPYXHOCTBIO: pauyc, TuaMeTp, [eHTp;

° n300paxaTh U3y4eHHBIC TeOMETpHUSCKUEe (PUTYPHI HAa HETMHOBAHHOM ¥ KJIETYATON OyMare ¢ OMOIIBIO IUPKYIIS U JTHHCHKHY;

° HaxOJIUTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHEM C MOMOIIBIO0 JIMHEHKH, CTPOUTh OTPE3KU 3aJlaHHOW JJIUHBI, CTPOUTH
OKPYXXHOCTb 33JIaHHOTO PaJnyca;

° KCIIOJIb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSIMOYTOJIBHHUKA, KBaJIpaTa JJIsg UX MOCTPOEHUS, BEIYUCIICHUS TJIONIATU U TIEPUMETPA;

° BBIYUCIIATH TIEPUMETP U TUIONIAh KBaJparta, MPsSMOYroJdbHUKA, PUTYp, COCTABICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4YHCIe (puryp,
n300paxEHHBIX HA KJIETYaTOl Oymare;

° MTOJTE30BAThCSI OCHOBHBIMH METPHUYCCKHMH SAMHHUIIAMHA W3MEPECHHS JUTUHBI, TIOMAN; BBIPKATh OJHU CIMHHIIBI BEIIMYHHBI Yepes3
Apyrue;

° pacrmo3HaBaTh MapajuieJenumnes;, Kyo, UCIOoJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpPO TpaHb, U3MEPEHUsS; HAXOIUTh M3MEPEHUS
napajuiesenumnesaa, Kyoa;

° BBIYUCIIATE 00BEM KyOa, mapasuiesienureia mo 3aJaHHbIM U3MEPEHUSIM, TI0JI30BATHCS SAMHUIIAMU U3MEPEHHS 00BEMA;

° pelIaTh HEeCIOXKHbIE 337ja4l Ha U3MEPEHNE T€OMETPUYECKUX BETMYHH B MPAKTHUYECKUX CUTYaIHUsIX.

6 kiacc

Uucna v BBIYUCIEHUS:

° 3HAaTh ¥ IOHUMAaTh TEPMHUHBI, CBSI3aHHBIC C PA3JIMYHBIMU BUJAMH YHUCET U CIIOCOOaMH MX 3alHUCH, EPEXOAUThH (€CIU 3TO BO3MOKHO)
OT 0/IHOM (OpPMBI 3aMKCH YHCIIA K APYTOii;

° CpaBHHMBATh U YIOPSA0YUBATD LIEJIbIE YK CIIA, OOBIKHOBEHHBIE U AECATUYHbIC APOOU, CPAaBHUBATH YKCIIA OJTHOTO U Pa3HBIX 3HAKOB;

° BBITIOJIHATh, COYETas YCTHbIE U MHCbMEHHbIE NpPUEMBI, apudMeTHyecKue ACUCTBHUS C HATypalbHBIMU U IEJIbIMH YHUCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMU, TOJIOKUTEIBHBIMU U OTPULIATEIBLHBIMU YHCIIAMH;

° BBIYHCIISATH 3HAUECHUS YUCITIOBBIX BBIPAXKEHUM, BBITIOIHATh TPUKUAKY M OLIEHKY Pe3yabTaTa BHIYMCICHUIT; BHIIOIHATH MpeoOpa3oBaHus
YHCIIOBBIX BBIPAXKEHHUI HA OCHOBE CBOMCTB aprU(PMETUUECKUX ICHCTBUIA;

° COOTHOCHUTH TOYKY HAa KOOPAMHATHOM MPSIMON C COOTBETCTBYIOIIMM €{ YHCIOM M M300pa)kaTh 4yHclia TOYKAMU HAa KOOPIUHATHOMN
MPSIMOi, HAXOAUTH MOIYJb YHCIIA;

° COOTHOCHUTbH TOUKH B MIPSIMOYTOJIBHON CHCTEME KOOPAMHAT C KOOPAMHATAMU ITOU TOUKH;

° OKPYTJISTH IENIbIE YNCa U AECATUYHBIEC JPOOU, HAXOAUTh MPUOIMKEHUS YHCeIL.

UuncnoBsie U OYKBEHHBIE BBIPAKCHUS:

° MOHUMATh U YHOTPEOIATh TEPMUHBI, CBSI3aHHBIE C 3alMMChIO CTEMIEHU YMCIa, HAXOIUTh KBAApaT M KyO 4HcCla, BRIUUCIISATH 3HAUCHUS

YHCJIOBBIX BpraX(eHHﬁ, COACPpIKAIIUX CTCIICHU,
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® IIOJIb30BATHLCA IMPU3HAKAMU JCIIMMOCTHU, PACKIIaJAbIBATh HATYPAJIbHBIC YHUCJIA Ha ITPOCTBIC MHOXKUTCIINU,

° MOJIb30BAThCSI MACIITA0OM, COCTABJIATH MIPOMIOPIIUN M OTHOIIICHHS;

[ ] HCIIOJIB30BAaTh 6yKBI)I JJIA 0603H21‘-I€HI/I$I YUCCII HpI/I 3alIuCU MAaTCMATHUYCCKUX BLIpa)KeHHﬁ, COCTAaBJIATH 6yKB€HHI>I€ BI)Ipa)KeHI/ISI 158
(bopMyIbl, HAXOAUTH 3HAYCHUSI OyKBEHHBIX BBHIPAKEHUH, OCYILIECTBIISISI HEOOXOIMMBbIE TIOJICTAHOBKH U TIPEe0Opa3oBaHUs;

[ J HAaXOIUThb HGI/ISBCCTHbel KOMIIOHCHT paBeHCTBa.

Pemenne TeKCTOBBIX 3a11a4:

° penraTh MHOTOIIIArOBBIE TEKCTOBBIC 3a7aul apu(PMETHICCKUM CTIIOCOO0M;

[ ] pemaTb 3aJa4yiu, CBsI3aHHBIC C OTHOIIICHUEM, HpOHOpHI/IOHaJ'II)HOCTBIO BCJINYHH, HpOHeHTaMI/I; pemaTL TpI/I OCHOBHBIC 3a/la4U HA )IpO6I/I
158 HpOHCHTI)I;

° pelarh 3a7a4M, COJIEPKaIE 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUUHBI: CKOPOCTh, BPEMSI, PACCTOSIHHE, [IEHA, KOJIMYECTBO, CTOUMOCTD;

MIPOU3BOIUTEIHHOCTD, BpeMsl, 00béMa pabOThI, UCTIONB3YS apuU(PMETHUECKUE NEHCTBUS, OIEHKY, MPUKUIKY; MOJb30BaThCS CAMHUIIAMU U3MEPEH Us
COOTBETCTBYIOIIUX BEJINYMH;

° COCTaBJISATh OYKBEHHBIE BBIPAKEHHUS 10 YCIOBUIO 3a/1a4H;

° W3BJIEKaTh UH(POPMAIUIO, TPEJICTABICHHYIO B TaOIUIaX, Ha JIMHEHHON, CTOIOUATOM WM KPyroBOil inarpaMMax, HHTepIpeTUPOBATh
MIpe/ICTaBJICHHbIE JaHHBIC; UCIIOJIb30BATh JaHHbIE MPU PEIICHUH 3a/1a4;

o MPEICTaBIATh HHPOPMAIUIO C ITIOMOIIBIO TaOIUL, TUHEHHON U CTOJI0YaTON AUarpamm.

Harnsannas reometpus:

° MIPUBOJIUTH PUMEPHI 00BEKTOB OKPYKAIOIIET0 MUPa, UMEIOIIUX (POPMY H3y4EHHBIX T€OMETPUUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepbl paBHBIX 1 CUMMETPUYHBIX QUTYD;

° n300paxaTh C IMOMOLIBIO LUPKYJS, JUHEHKH, TpaHCIOPTUpA Ha HEJIWHOBAHHOW M KieTyaTold Oymare HW3Yy4eHHbIE IUIOCKHE
reoMeTpuueckre (GUrypsl 1 KOHQUTrypauu, CAMMETPUYHbIE (PUTYPHI;

° MOJIb30BAaThCsl TEOMETPUUECKUMHU TMOHITHSMH: PaBEHCTBO (UIyp, CHUMMETpHUS; HCIHOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C
CUMMETpUEN: 0Cb CHUMMETPHH, IEHTP CUMMETPUU;

° HaXOJUTh BEJIUYMHBI YTIIOB U3MEPEHHUEM C IIOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbl 33JAHHOM BETUUMHBI, I0JIb30BATHCS IIPU PELICHUH
3a7a4 rpaJyCHOM MepOoH yrioB; pacro3HaBaTh Ha YEPTEKaxX OCTPBIM, IPAMOU, Pa3BEPHYTHIN U TYMOM YIJIbl;

° BBIYHCIIATE JJIMHY JIOMAHOM, IEPUMETP MHOTOYTOJbHUKA, MOJIh30BATHC €IUHUIIAMH U3MEPEHUs JJIHHBI, BBIPAXKATh OJIHU €IUHUIIBI
W3MepeHusl JJIMHBI Yepe3 Ipyrue;

° HAXOJHUTh, UCHOJb3Ysl YEPTEKHBIE MHCTPYMEHTHI, PACCTOSIHHS: MEXAY ABYMs TOYKAMH, OT TOYKM JIO MPSMOW, JUTMHY TMyTH Ha
KBaJIPATHOU CETKE;

° BBIYHCIIATH TUIOMIAAL (PUTYp, COCTABICHHBIX M3 MPSMOYTOJHHUKOB, HCIOJIb30BAaTh Pa3OHMeHHE Ha MPSIMOYrOJbHUKH, Ha paBHBIC

¢burypsl, 1ocTparBaHue J10 IPSIMOYTOJILHUKA; M10JIb30BAaThCSl OCHOBHBIMH €AMHUIIAMHM U3MEPEHUs TUIOINAN; BhIpaKaTh OJHU €JUHUIIBI U3MEPEHHUS
IUIOIIAN Yepe3 APYTUe;

° pacro3HaBaTh Ha MOJIEJIAX U W300paKEHUSAX MUpaMHy, KOHYC, [IMJIMHJP, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, rpaHb,
OCHOBaHUE, pa3BEPTKA;
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° n300pakaTh Ha KJIETYaTOl Oymare nmpsMOYTOJIbHBIA MapauieIenunesn;

° BBIUUCIIATH 00BEM MPSAMOYTOJIBHOTO Napaliesienue/a, Kyoa, mojib30BaTbCsi OCHOBHBIMH €IMHUIIAMHU U3MEpEHHs 00bEMA; BBIPAXKaTh
OJIHU €IMHHULIBI U3MEPEHUs1 00bEMA Uuepe3 Apyrue;
° pelIaTh HECI0XKHbIE 3a7jaul Ha HAX0K/IEHUE T€OMETPUUECKUX BEJIMYUH B IPAKTUYECKUX CUTYALIUSX.

CrnennajibHble pe3yabTaThl:

° BJIQJICHHE 3PUTEIBHO-0CA3aTENFHBIM CIIOCOO0M 00CITIeIOBAHMSI 1 BOCTIPHSITHS IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0EIIBIX) peIbeHBIX
M300paxKeHuil MpeAMETOB, KOHTYPHBIX U300paKeHUI reOMEeTpUYEeCKUX GUTYp U T. 1.

° YMEHHE BBIMOJIHATH MPH MOMOIIM YEPTEKHBIX MHCTPYMEHTOB T'€OMETPUYECKHE IMOCTPOEHHUS, MOCTPOECHHE TpadUKOB (PYyHKIUH,
ayarpamm M T. 1.

o YMEHHME YUTaTh LIBETHbIE (WM KOHTPACTHbIE, YepHO-Oeinble) penbedHble I'padUKU 3JIEMEHTAPHBIX (YHKIHUA Ha KOOPAMHATHOM
IUIOCKOCTH.

° BJIaJICHUE MTPaBHJIAMU 3alMCU MaTeMAaTUYECKUX (POPMYIT U CHIEIUAIbHBIX 3HAKOB.

° BIIaJICHUE MTpHeMaMHU NPeoOpa30BaHMsI MaTEMAaTHUECKUX BhIPaKEHUH.

TEMATHYECKOE IINIAHUPOBAHUE 110 YYEBHOMY KYPCY «MATEMATHKA»
5 knacce
(5 yacoB B Hejaeam0, Becero 170 yacon)

Haszpanue
5 kiacce.
pa3nena N
J1eKTPOHHBII
(TeMBI)KYp MaremaTuka OcHoBHbBIE BUABI AeSITEIbHOCTH 00y4aI0UIUXCS
ecypc
ca (yucio pecyp
OcHoBHOe coiepxanue
4acoB)
HaTypaJ'ILHBI HaTypaJ'ILHOC YHUCIIO. ® YuTaTh, CPABHUBATHL U YHOPSAO0YMBATL HATYpaAJIbHBLIC YMCTIA, https://resh.edu.ru
€ uhcna Psan  HaTypasibHBIX — YHCEI. ® u300pakaTh KOOPJMHATHYIO MPSAMYK), COOTHOCHTH TOYKY Ha KOOpAMHATHO# | /subject/lesson/77
HyJb. (43 4.) Uucno 0. UzoOpaxenue (4nCIOBOI) TIPSIMOI C COOTBETCTBYIOIIMM € YMCIIOM; M300pakaTh HaTypaibHble | 06
HaTypaJbHBIX YUCET TOUKaMHU YHUClla TOYKAMH Ha KOOPAMHATHOW (YHMCIOBOM) MPSIMOM, HAXOMUTH KOOPIMHATHI
Ha KOOpIAMHATHOM TOYKH;
(4MCNI0BOIT) IPAMOIA. ® JICCIIEIOBaTh CBOICTBAa HaTypadbHOro psiga, uucen 0 m 1 Opu ciaoxeHuu u
YMHOXKEHUU;
[To3ummonHas cucrema °

HCIIOJIB30BAaTh MPAaBUJIO OKPYIJICHUA HATYPAJIbHbIX YHCCII;

BBIMOJHATh apHU(QMETHUECKHE NEUCTBHUS C HATypaJbHBIMH YHCIIAMH, BBIYUCIATH
Hymepalusa  Kak  IIpUMEp 3HAYEHUS YUCIIOBBIX BBIPAXKEHUH CO CKOOKaMH U 06€3 CKOOOK;
HENO3ULIMOHHOM  CHUCTEMBI

CUHHCJICHUA. Pumckas °
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CUHHCIICHUA. I[eCSITI/I‘{HaH
CUCTEMA CUHCIICHUA.

CpaBHeHUe
HaTypaJbHbIX YUCCII,
CpaBHCHUC HaTypaJlbHbIX
gucen ¢ Hyiaém. CrocoObl
CpaBHEHUS. Oxkpyrienue
HaTypaJbHbIX YUCEIL.

Croxenue
HaTypaJbHbIX qHuCen,;
CBOICTBO HYJS npu
CIIOKCHUM. BplUmTanne Kak
NEHCTBHE, obpaTtHoe
CIIOXKEHHIO. YMHOXKEHNE
HaTypaJbHBIX qucen;

CBOWCTBA HYNS M EIUHHIIBI
npu yMHOXeHUH. JlerneHue
Kak JeiicTBhe, oOpaTHOE
YMHOKEHNI0. KOMIOHEHTHI
JNIEUCTBUM, CBA3b  MEXAY
Humu. IIpoBepka pesynbTaTta
apu(pMETHICCKOTO JTCHCTBHS.

IlepemectutenbHOE u
COYETATENbHOE CBOIICTBa
(3aKOHBI) CITOKEHUS u
YMHOXKEHHUS,
pacnpenenuTensHOe
CBOMCTBO (3aKoH)
YMHOXEHHSI.

UcnonezoBanue OykB
IS 0003HaYEHHS
HEM3BECTHOI'O KOMIIOHEHTA U

3alUChIBaTh MPOU3BEICHUE B BHUJC CTEIEHH, YWTATh CTENCHH, HCIOIb30BATh
TEPMHUHOJIOTHIO (OCHOBAHUE, MIOKA3ATENb), BEIUMCISATh 3HAUCHUS CTEIICHEH;
BBITIOJIHATH MPUKUJIIKY M OLIEHKY 3HAUYCHUW YHCIIOBBIX BBHIPOKECHUHU, IIpeiarath u
IIPUMEHSATH IPUEMBI IIPOBEPKU BBIYMCIICHUN;

HCIIONIb30BATh MPHU BBIYUCICHUAX MEPEMECTUTEIHFHOE U COUYETATEILHOE CBOMCTBA
CIOXKEHUSI W  YMHOXEHHUA, PAaCIpeNeTUTEIbHOe CBOMCTBO  YMHOXKCHUS,
(hopMyTUpPOBATH U MPUMEHSTH MPaBUIIa TIPEOOPA30BAHUS YUCIOBBIX BEIpAKCHUH Ha
OCHOBE CBOMCTB apr()METUIECKUX JICUCTBHIA.

MOHUMATh W TPABWIBHO YIOTPEOISATh TEPMHHBI, CBSI3aHHBIE C HATYpPaJIbHBIMU
YUCITIaMU;

HCCIIECZIOBATh YUCIIOBBIC 3aKOHOMEPHOCTH, BBIJIBUTATh U O0OCHOBBIBATH TUIIOTE3BI,
(hopMynupoBaTh O00OOIIEHUS W BBIBOABI IO pPe3yjbTaTaM IPOBEAEHHOrO
HCCIICIOBAHMSI,

(hopMyIUPOBATL ONPENEICHUS IEIUTENIS M KPAaTHOrO, HAa3bIBaTh JCIUTEIN U
KpaTHBIE YHCIIa; PAcIO3HABATh MPOCTHIE M COCTaBHEIE YHCIa; (GOPMyIUPOBATH U
MPUMEHSTh TPU3HAKK JenuMoctr Ha 2, 3, 5, 9, 10; mpuMeHSITh aaropuTM
Pa3IOKEHUS YHCIIa HA MPOCThIC MHOXKHUTEIHN; HAXOMUTh OCTAaTKHA OT JCTCHUS U
HEIOJIHOE YaCTHOE;

pacrmo3HaBaTh WCTHHHBIE W JIOKHBIE BBICKA3bIBaHHS O HATYpPaJbHBIX YHCIAX,
MPUBOJUTHh TPUMEPHl M KOHTPIPUMEpPHI, CTPOUTH BBICKA3BIBAHUS W OTPHIIAHHUS
BBICKA3bIBAHUI1 O CBOMCTBaX HATYPAJIBbHBIX YUCEN;

KOHCTPYHPOBATh MaTeMaTHUECKHE TIPEIUIOKEHHUS C TIOMOIIBIO CBA30K «H», U,
«ECyH..., TO...».

19




3aIucu CBOMCTB
apu(MeTHIECKUX TCHCTBUM.

[enurenn u KpaTHbIE
yHucia,  pas3okKeHHe  Ha
mHoxutenu. [Ipocteie
coctaBHble yncia. [IpuszHaku
JenumocTu Ha 2, 5, 10, 3, 9.
Jlermenue ¢ ocTaTKoOM.

Crenenn c
HATYpaJbHBIM [OKa3aTelleM.
3anuch 4rcia B BUAE CYMMBI
Pa3psITHBIX ClIaraeMbIX.

YucnoBoe BbIpaXKeHHe.
Brrancienmne 3HAUCHUHU
YHCIIOBBIX BBIpaYKEHU;
TOPSIIOK BBITIOTHEHUS
neiictBuii.  Mcmonp3oBaHue
npu BBIYHCIICHUSX
MepEMECTUTENBHOT O u
COYETaTEIIbHOI0 CBOICTB
(3aKOHOB)  CIIOXKEHHUS W
YMHOKCHHSI,
pacnpeneauTeaILHOro
CBOICTBA YMHOXEHUSL.

Hpobwu.
q.)

(79

IIpencraBnenue 0
Ipo0u Kak croco0e 3aIrucu
4acTu BEJINYMHBL
OOBIKHOBEHHBIE JIpo0H.
[IpaBunpHbIE u
HenpaBWIbHbIE Ipo0H.
CMmemanHas Ipo0b;

npeacTaBJICHUC CMEIIaHHOM

YUTaThb M 3alUCHIBATh, CPABHUBATH OOBIKHOBEHHBIC ApOOH,
00OCHOBBIBATh U 00CYKIATh CIIOCOOBI YIIOPSIOYUBAHUS APOOEii;
MOHMMATh W TPABHIBHO YIMOTPEOIATh TEPMUHBI, CBA3aHHBIE C OOBIKHOBEHHBIMHU
JECSITHIHBIMH IPOOSMH;

MpeJyIaraTh,

MOZEIMPOBaTh B IpauuecKor, MpeAMETHOH ¢opmMe, C MOMOLIbI0 KOMIbIOTEpa
MIOHSITHSL U CBOMCTBA, CBA3aHHBIE C OOBIKHOBEHHOH IPOOBIO;

n300paxkaTb OOBIKHOBEHHBIE JpOOM TOYKAaMH Ha KOOPIMHATHOW MPSMOM;
UCIIOJIb30BATh KOOPJAMHATHYIO NPSAMYIO /sl CpaBHEHHS APOOEH;

(hopMynupoBaTh, 3amUCHIBATE C TIOMONIBI0O OYKB OCHOBHOE CBOWMCTBO

u

https://resh.edu.r
u/subject/lesson/
7757/
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JIpoOu B BUJIE HEMPABUIBHON
IpoOu ¥ BBIICICHUE IENOH

4acTH qucnia u3
HENPaBUILHON JIpo0owu.
Uzobpaxenne npobeit

TOYKAMM  Ha  YHCJIOBOM
npsimoii. OCHOBHOE CBOMCTBO
npodu. Cokpaiienue ApoOeit.
[IpuBenenue JIpoou K
HOBOMY 3HaMeHaTelIo.
CpaBaenme ApoOei.

Croxenue u
BbIUYATAHUE npoodeit.
VYMHOXEeHHE H®  JeJIEHHE
npobeli;  B3aMMOOOpaTHBIC
npobu. Haxoxmenwe dactu
[EeJIOr0 M IEIOro 10  €ro
YacTH.

JlecsatuuHas ~ 3amuch
TPOOEHA. [Ipencrasnenne
JECATUIHONH JapoOH B BHUIC
OOBIKHOBEHHOM.
N3obpaxkeHne HECATHYHBIX
Ipooei TOYKAMH Ha
YHUCIOBOMU OpsMOil.
CpaBHenue JIECSITHYHBIX
Ipo0eit.

Apudmernyeckue
JICUCTBUSL C  JIECATHYHBIMU
JIpOOsIMH. Oxpyrienue
JECSTUYHBIX POOEi.

OOBIKHOBEHHOI IPOOU; HCITOIBL30BATh OCHOBHOE CBOWMCTBO APOOH ISl COKPAIIICHUS
JpoOelt ¥ mpuBeIeHUs APOOH K HOBOMY 3HAMEHATEIIIO;

MPEJCTABIIATh CMEIIAHHYIO IPOOb B BUJIC HEMPABUIBLHON U BBIICIATH IETYIO YaCTh
YHUCIIa U3 HEMIPaBUIIBHOM Ipoou;

BBITIONHSTh apU(METHUCCKUE JICHCTBUS C OOBIKHOBEHHBIMHU M JCCATHUHBIMH
JPOOSIMU; IPUMEHSATH CBOMCTBA apU(PMETHUCCKUX JSHCTBHUM IS PAlliOHATHU3AIIH
BBIUMCIICHUIM;

BBITIOJIHATh TMPUKHUJIKY W OIEHKY pe3yJlbTaTa BBIUUCICHHUM, TIpeiaratb W
IIPUMEHSATH IPUEMBI IIPOBEPKU BBIYMCIICHUN;

MPOBOAUTh  HCCIICIOBAaHUS CBOMCTB  ApoOei, ommpasch Ha  YHCIOBBIS
SKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIILI0 KOMITHIOTEPA);

pacrio3HaBaTh HWCTUHHBIE UM JIOKHBIE BBICKA3BIBAHUS O JpO0SIX, IPHBOIUTH
MIPUMEPHI ¥ KOHTPIIPUMEPHI, CTPOUTDH BBICKA3BIBAHUSI M OTPUIIAHNS BBHICKA3BIBAHU;
peliaTh TEKCTOBBIC 3aja4d, CcojcpKalliue ApoOHbIC JIaHHbIC, W 3aJa4d Ha
HaXOXKJCHHME YaCTH IIEJI0r0 M IIEJIOr0 IO €ro YacTH; BBIABIATh MX CXOJCTBA U
pasITuums;

MOJIETTMPOBATH XOJI PEIICHUS 3a/1a9l C TIOMOIIIBIO PUCYHKA, CXEMBI, TaOJUIIHI;
MPUBOANTH, pa30HWpaTh, OIEHWBATH pa3JMYHBIC pEIICHHUS, 3alUCH PpeIIeHUI
TEKCTOBBIX 33/1a4;

KPUTHYECKH OIEHUBATH MOIYUYEHHBIA pe3yibTaT, OCYIIECTBISITH CAMOKOHTPOJb,
MPOBEPSISA OTBET HA COOTBETCTBUE YCIIOBUIO, HAXOIUTH OIINOKH;

MIPEJICTABIATH JAECATHIHYIO IpOoOb B BUE OOBIKHOBEHHOW, YATATh M 3aIHMCHIBATH,
CpPaBHHMBATH JECATHYHBIE IpoOW, Tpemyaratb, OOOCHOBHIBATH H OOCYXIaTh
CIIOCOOBI YITOPSIOYMBAHUS JIECATUIHBIX APOOEH. M300pakaTh NeCATUIHBIE APOOH
TOYKaMH Ha KOOPJUHATHOM MPSIMOI;

BBEISIBJSITH CXOJCTBA W PasiU4YMs TPaBWI apu(METHUECKHUX AEHCTBUH ¢
HaTypaJTbHBIMU YUCIIAMHU U JECATUIHBIMH IPOOSIMH, OOBSICHSTH UX;

BEITIONHSTH OKPYTJICHHUE AECATUIHBIX IPOOEH.

OIIEepPUPOBATh IPOOHBIMH YHCIIAMU B PEATbHBIX KU3HEHHBIX CUTYAIHSX.
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Pemenue Pemenne  TekcTOBBIX ® pemiaTh TEKCTOBBbIE 3aJadyd  apu(METHYECKHMM  CIIOCOOOM, HCIIOJIb30BaTh https://resh.e
TEKCTOBBIX 3a1a4 apu(METHUCCKIM 3aBHCUMOCTH MEKAY BeIMUYMHAMH (CKOPOCTh, BpEMsl, paccTOsSHHE; LeHa, du.ru/subject/
3amad. (8 u.) CIIOCOBOM. Perrenue KOJIMYECTBO, CTOMMOCTh M JIp): aHAJIM3UPOBATH U OCMBICIMBATH TEKCT 3a/Ia4H, lesson/7728/
JIOTMYECKUX 3ajad. PemreHne nepedopMyITUpOBaTh YCIOBHE, U3BJIEKATh HEOOXOAUMBIC JaHHBIE, yCTAHABINBATD
jamaq  mepebopoM  BCex 3aBHCHMOCTU MEXK]y BEIMYMHAMH, CTPOUTH JIOTHYECKYIO IENOYKY PACCYKICHUN;
BO3MOYKHEIX BAPUAHTOB. ®  MOJCITHPOBATH XOJ PEIICHUS 3aAa4uH S MOMOIIBIO PHCYHKA, CXEMBI, TaOJIHIIBL;
VICHOE30BAHME i ® KPUTHYECKH OIICHUBATHh MOIYUYCHHBI pe3yNbTaT, OCYIIECTBISTh CAMOKOHTPOIIb,
pelTeHyH 3a7au TaGmHm W IPOBEPsIst OTBET Ha COOTBETCTBUE YCIOBHIO, HAXOUTH OLINOKH;
CXOM. ® pemaTh 3a/1a4u ¢ MOMOIIBIO Mepedopa BCeX BO3ZMOXKHBIX BAPUAHTOB;
® [I0JIE30BATHCS OCHOBHBIMH €IMHUIIAMU W3MEPEHHS: IIEHBI, MAcChl, PacCTOSHUS,
Pemenne 3ajad, BPEMEHH, CKOPOCTH; BhIpaXKaTh OJTHM €IWHUIIBI BETMYHHEI Yepe3 JIPYTHE;
COJIEpPXKAIINX 3aBHCUMOCTH, ® 3BJICKaTh, AHAIM3UPOBATH, OICHUBATh WHQPOPMAIUIO, MPEACTABICHHYIO B
CBSI3BIBAIOIIINE BEJIMYUHBI: Ta6HI/IHe, Ha crToJi0yaToun auarpamMme, HHTCPHIPETUPOBATE MNPCACTABICHHBIC
CKOpOCTb, BpeMms, JIAHHBIE, HCIIOJIH30BATh TAHHBIC TIPH PEIICHUH 3a/1a4.
paccrosiHue; IeHa,
KOJIMYECTBO, CTOMMOCTb.
E nnanier W3MEPECHUS:
MAaccChl, 00béMa,  IIEHBI;
paccrosiHus, BpPEMEHH,
ckopoctd. CBs3b  MEXIY
eMHUIIAMU U3MepeHUs
KaKIOU BEJINYMHBI.
PemeHne  OCHOBHBIX
3a1a4 Ha ApoOwH.
IIpencrapnenue
JaHHBIX B BHAE Tabuul,
CTOJNOYATHIX THATPAMM.
Harnsnnas Harnsianeie ® [10JIb30BATHCSI TEOMETPUUCCKUMU MOHSITHAMU: TOUKA, MPsIMasi, OTPE30K, Ty, yTroi, https://resh.Ed
reoMeTpusl. MIPEACTaBICHUS O PUTypax Ha MHOTOYTOJIBHHUK, OKPY>KHOCTB, KPYT; u.ru/subject/les
(30 4.) IJIOCKOCTU: TOYKa, NpsMad, ® ICIIONIb30BAaTh TEPMUHOJOTHIO, CBS3aHHYIO C VyIJaMH: BepIIWHA, CTOPOHA;, C son/7743/
OTPE30K, JIy4, YTOJl, JIoMaHasl, MHOT'OYTI'OJIBHUKAaMH: YTOJI, BEpIINHA, CTOPOHA, AUATOHAJIb; C OKPY>KHOCTBIO: PAaJHyC,
MHOT'OYT OJIbHUK, AUaMETp, LEHTP,
OKPY/KHOCTB, KpYI. YTOIL ® [CTIOJIB30BaTh CBOWCTBA CTOPOH M YIJIOB MNPSIMOYTOJIBHHKA, KBajgpara Uil HX

MNOCTPOCHM, BEIYMCIICHHUA TJIOIAAN U MIEPUMCETPA;
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IIpsiMoii, OCTpBIM, TYHOH H
Pa3BEPHYTHIN YIIIBL.

Jnvina OTpE3Ka,
METPUYECKUE eMHUILIBI
JIUHBL.  J[muHa  JOMaHOH,
MepuUMeTp MHOTOYTOJbHHUKA.
N3mepeHne u 1OCTpOECHHE
YIJIOB c TIOMOIITLIO
TPaHCIIOPTHUPA.

Harnagusie
MIpEICTaBICHUS O PUTYpax Ha
IIJIOCKOCTH: MHOTOYTOJNBHHK;
MPSMOYTOJBHUK,  KBajparT;
TPEYTrOJIbHUK, O pPaBEHCTBE
¢uryp.

N3obpaxxkenne ¢uryp,
B TOM YHUCIE Ha KJIETYaTOU
Oymare. [Toctpoenne
KoH(HUTypanmmii ©3 dYacTel
OpsIMOM, OKPY)KHOCTH Ha
HEIMHOBAHHOW M KJIETYaTOU
Oymare. Ucnonr3oBanmne
CBOIICTB CTOpPOH U YIJIOB
MIPSIMOYTOJTFHUKA, KBaJIpaTa.

[Tnomans
PSMOYT OJIbHHKA "
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX u3
NPSMOYTOJIbHHKOB, B TOM
qucIe ¢buryp,
N300pakEHHBIX Ha

BBIUMCIIATh TEPUMETp W IUIOMAAb KBajpaTa, MPSIMOYrOJbHHKA, QUryp,
COCTaBJICHHBIX M3 MPSIMOYTOJbHUKOB, B TOM 4wucie (Uryp, H300paKEHHBIX Ha
KJIeTYaTou Oymare;

MOJIb30BaThCS OCHOBHBIMHU ~METPHUYECKUMH  CIAMHUIIAMHA HW3MEPCHUS  JUIMHBI,
TUIOIIA/H; BBIPAXKATh OJHH CAMHUIIBI BETMYUHEI Yepe3 IPYyTHe;

pacno3HaBaTh mNapajuieienumen, KyO, HCIOJIb30BaTh TEPMHUHOJOTHIO: BEpIIUHA,
pebpo rpaHb, U3MEPEHHS; HAXOIUTh U3MEPEHHUSI MapauieienuIie/a, Kyoa;
BBIUUCIIATh 00BEM Ky0a, TapajUielienuena MO0 3aJaHHBIM  H3MEPEHHSM,
MOJIb30BAThCS SAMHHUIIAMU U3MEPEHUs 00bEMA;

peliaTh HECHOXKHBIC 3aJa4d Ha HW3MEPEHHE TIEeOMETPUYECKUX BEIMYMH B
MPAKTUYECKUX CUTYaIUsX.

UCIO0JIb30BaTh JIMHEHKY M TPAHCIOPTUP KAaK MHCTPYMEHTBI JUIsl ITOCTPOCHUS U
W3MEPEHUs: U3MEPSITh JUIMHY OTPE3Ka, BEJIMUUHY yIJIa; CTPOUTh OTPE30K 3aaHHOM
JUIMHBI, yroj, 3aJaHHOW BEIMYUHBI, OTKJIAJbIBATH IIUPKYJEM PaBHBIC OTPE3KH,
CTPOUTDH OKPY)KHOCTb 3a/IaHHOI0 PajInyca;

n300pakaTh KOH(HrypalMy T'€OMETPHUUYECKUX (UIYyp Ha HEIMHOBAHHOW U
KjeryaTord Oymare (Uit ciaaOOBUASAIINX); IpeAiaraTth, OMUCHIBATE U 00CYXKIATh
CIOCOOBI, aJTOPUTMBI TIOCTPOCHHUS;

pacro3HaBaTh W H300pakaTh HAa HEIMHOBAHHON W KIETYaTON Oymare IpsiMOM,
OCTPBIA, TYIOW, pa3BEPHYTHIA VYIAB (ST CIA0OBUASIMNX), (TSI  CIEHBIX
o0yJarommxcst n300pakaTh U3ydaeMble YIIIBI B pHOOpE IS MIChMa 10 Opaiio);
CpaBHUBATH YTJIbI,

MMOHUMATh ¥ UCIOIH30BAThH MPH PEIICHUH 3384 3aBUCHMOCTH MEXAY CANHUIIAMHA
METPUYECKON CHUCTEMBI MEp; 3HAKOMHTHCS C HE METPUYCCKUMHU CHCTEMaMHU Mep;
BBIPAXKATH JUIMHY B Pa3IMYHbIX SAMHUIAX U3MEPECHUSI.

MPHUBOJUTL TPUMEPBl  O0BEKTOB  PEATLHOrO0 MHpa, HUMemmx (opmy
MHOTOYT'OJIbHUKA, TPSIMOYTOJbHHUKA, KBaJpaTa, TPEYyroJbHHKA, OICHHBATH WX
JTUHEHHBIC pa3Mepbl. BBIUKCIATH: MEPUMETP TPEYrONbHUKA, MPSIMOYTOJIbHHKA,
MHOTOYT'OJIbHUKA; TUTOMIA(h TIPSMOYTOJIbHUKA, KBJIPATa;

n300paxaTh OCTPOYTOIbHBIE, MPSIMOYTOJBHBIE U TYMOYTOJIBHBIC TPEYTOJIbHUKY;
CTPOUTHh Ha HEIWHOBAHHON M KIIeTYaToW Oymare KBaJIpaT U MPSMOYTONBHUK C
3a/IaHHBIMU JJTWHAMH CTOPOH (11 CIa0OBUIAIINX ), (IJIS CIIEMBIX O0YYarOIIuXCs
n300pakaTh u3y4aeMbie GUTYpHI B IPHOOpE IS MICbMa 110 Opaiiitio). UCCIIenoBaTh
CBOMCTBAa MPAMOYrONBbHUKA, KBajpaTa MyTEM DKCIIEPUMEHTA, HAOJIIOICHNUS,
U3MEpEHHUS, MOJICTTUPOBAHUS; CPABHUBAThH CBOWCTBA KBAJPaTa U MPSMOYTOJIbHUKA
pacro3HaBaTh HCTHHHBIE W JIOXKHBIC BBICKA3bIBAHUS O MHOTOYT'OJIbHUKAX,
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KJerdaTon Oymare. EnquHUIBI
HW3MEPEHNUS MIIOLIATH.

Harnagusie
MIpEeCTaBIICHUS 0
MPOCTPAHCTBEHHBIX
¢durypax:  mpsSMOYTOJNBHBIN
TapajuieNenue], KyO,
MHOTOTPaHHUKH.

UzoOpaxenne mpocTermmx
MHOI'OI'PaHHMKOB. Pa3BépTku
Kyb0a ¥ Tmapajuielienuiesa.

MPUBOJIUTH MPUMEPHl M KOHTPIPUMEPHI. HUCCIENOBATH 3aBUCUMOCTDH IUIOLIAIN
KBaJipaTa OT JJIMHBI €r0 CTOPOHBI;

BbIpaXaTh BEJIMYMHY IUIONIAJM B PA3JIMUYHbIX €IUHULAX U3MEPEHUS METPUUYECKON
CHUCTEMBbl MEpP, NOHUMAaTh M HMCIOJIb30BAaTh 3aBUCMMOCTH MEXKIY METPUUYECKUMU
€IMHULIAMU U3MEPEHUS TIIIOIIAIN;

3HAKOMHUTHCS C MPUMEPAMU MPUMEHEHUS TIJIOLIAIA U IEPUMETPA B MPAKTHUECKUX
CUTyaIlUsX. pellaTh 3aJayd W3 PeajbHOH JKU3HHU, Mpemiaratb W 0OCYXIaTh
pa3iMyHbIe CIIOCOOBI pelIeHus 3aad.

Coznanmne MoJienei

MHOI'OI'PaHHUKOB (n3

Oymaru, MIPOBOJIOKH,

TJIACTWIIMHA U Jp.).

O0BéM

MPSIMOYT OJIEHOT'O

TapasuIeyeIuIe 1a, KyoOa.

Ennaunner U3MepeHus

00BEMa.
IToBTOpenue IToBTOpenue 00001IaTh ¥ CUCTEMATU3MPOBAT 3HAHUS 110 KYPCy MATEMATHKU 5 Kiacca; https://resh.edu.ru
u OCHOBHBIX ~ TIOHATHH  H BBIYMCIIATh 3HAYECHMS BBIDAKECHHM, COJIEPKANMX  HaTypanbHble uucna, | /subject/lesson/77
o0o01IeHue. METOAOB Kypca 5 Kiacca, OOBIKHOBEHHEBIC M IECATUIHBIC APOOH, BRIITOIHSITH PEOOPa30BaHUS YUCET; 37/
(10 1.) 00001IeHre 3HaHUH. BBIOMpPATh CIIOCOO CpaBHEHUS YHCEN, BBIUYMCICHHWHA, IPUMEHSATH CBOHCTBA

apuMeTHIeCcKUX NEHCTBHUI IS palliOHAIN3aliN BEIYMCIICHHIA,

OCYLIECTBIIAITh CAMOKOHTPOJIb  BBIIOJNHSAEMBIX JEUCTBUIL M  CaMOIPOBEPKY
pe3yJIbTaTa BbIYMCIICHUH;

pelmars 3aJaud U3 peajbHOM JKW3HHU, NMPUMEHATh MaTeMaTHYECKUE 3HAHUS OIS
peleHus 3a1a4 U3 APYrux yaeOHbIX NPeIMETOB;

pelmars 3ajaud pasHbIMH CHOCOO0aMH, CPaBHMBATH CIIOCOOBI PEIICHHS 3a/ayH,
BEIOMPATh PAlMOHAIBHBINA CIIOCO0.
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IHOYPOYHOE INTAHUPOBAHUE 110 YYEBHOMY KYPCY «MATEMATHKA»

5 kJacce

(5 yacoB B Heaes10, Beero 170 yacon)

Ko K/P | Jdara
Ne
Ne Tema Ja Hexe DJIeKTp. pecypchl
BO
U

1 Bxoonasa koumponvnas paboma 1 1 1

2 Pa3Hoo0Opa3Hblil MUp JIMHUIA 1 1 https://resh.edu.ru/subject/lesson/7741/
3 Harnsianeie npencrasieHus 0 GUrypax Ha IIoCKOCTH 1 1 https://resh.edu.ru/

4 [Ipsimas. Yacte npamoii. Jlomanas. Jlyd. Otpe3ok 1 1 https://resh.edu.ru/subject/lesson/7741/
5 JnvHa nmuHum. 1 1 https://resh.edu.ru/subject/lesson/7739/
6 JlnnHa muHuN. 1 2 https://resh.edu.ru/subject/lesson/7739/
7 OKpYXHOCTb. 1 2 https://resh.edu.ru/

8 OxpyxHOCcTh. Kpyr 1 2 https://resh.edu.ru/subject/lesson/7736/
9 HatypanpHoe 4rciio, MHOYXXECTBO HATYypPaJIbHBIX YHCEN U er0 CBOWCTBA 1 2 https://resh.edu.ru/subject/lesson/7719/
10 [To3uiroHHas 3aMCh HATYPaIbHOrO YKciia Pasnnune Mex 1y nudpoi u 4uciom 1 2 https://resh.edu.ru/subject/lesson/7719/
11 [TonsiTHE O CpaBHEHWUHU HATYPAIBHBIX YHCET APYT C IPYTOM M HyJIEM MaTeMaTH4ecKas 3amich | 1 3 https://resh.edu.ru/

CpaBHEHUH

12 HarypanbsHasrit psin. CpaBaenue ancen. CriocoObI CpaBHEHUS IUCEN 1 3 https://resh.edu.ru/subject/lesson/7718/
13 Uricna ¥ TOYKH Ha MPSMOH. 1 3 https://resh.edu.ru/subject/lesson/7756/
14 N3obpaskeHre HATYpaIbHBIX YUCEN HA YUCIOBON TIPSIMOM 1 3 https://resh.edu.ru/

15 OxpyriieHne HaTypaJbHBIX YHCEI. 1 3 https://resh.edu.ru/

16 OxpyriieHNe HaTypaJbHBIX YHCEI. 1 4 https://resh.edu.ru/

17 Heo0xoanMocTh HaTypaIbHBIX YHCEIN, TPABHIIO OKPYTIICHAS HATYPAJIbHBIX YHCEN 1 4 https://resh.edu.ru/

18 Permenre koMOMHATOPHBIX 3a/1a4. 1 4 https://resh.edu.ru/subject/lesson/2572/
19 Pemenne koMOMHATOPHBIX 3a0a4. 1 4 https://resh.edu.ru/

20 Permenre koMOMHATOPHBIX 3a/1a4. AprdMeTHIecKnii epedop BapHaHTOB 1 4 https://resh.edu.ru/

21 Konumponovuasn paboma 1 1 5 https://resh.edu.ru/

22 Ananu3 ommooK K/p. 1 5 https://resh.edu.ru/

23 Crnoxenue u BerunTaHue. KOMIIOHEHTHI c10KEHHS U BEIUYUTAaHUsL. CBsI3b MEXAY HUMH 1 5 https://resh.edu.ru/subject/lesson/7723/
24 Haxoxienne cyMMBl pa3HOCTH. 1 5 https://resh.edu.ru/subject/lesson/7715/
25 CrnoxeHue U BeluuTaHue. Mi3MeHeHrne CyMMBI U Pa3HOCTH IPH U3MEHEHUU KOMITIOHEHTOB 1 5 https://resh.edu.ru/subject/lesson/7717/

CJIOKCHHMA U BbIYUTAHUW .
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26 YMHOXKEHHE U JICTICHUE. 1 6 https://resh.edu.ru/subject/lesson/7722/
27 YMHOKEHHE U JICTICHUE CBSI3b MKy HUMHU. 1 6 https://resh.edu.ru/subject/lesson/7722/
28 YMHOKEHHE U JICTICHUE. 1 6 https://resh.edu.ru/
29 YMHOKEHHE U JICTICHUE. 1 6 https://resh.edu.ru/
30 YMHOXKEHHE U JieTieHre. Y MHOYKEHHUE U JIelIeHUE B CTOIOUK 1 6 https://resh.edu.ru/subject/lesson/7712/
31 Konmponvnuaa paboma 2. 1 7 https://resh.edu.ru/
32 Ananu3 omm0ok x/p. Ilopsaok gelcTBHid B BBIYHCICHHSIX. 1 7 https://resh.edu.ru/
33 [Topsinok neiCTBUI B BRIYUCICHUSIX 1 7 https://resh.edu.ru/subject/lesson/7708/
[TpoBepka pe3yabTara ¢ TOMOIIBIO MPUKHJIKH H 00pAaTHOTO JeHCTBHSI
34 [Topsimok neiicTBU B BEIYMCICHUSX YMCIIOBBIE BRIPAKEHUS U €ro 3HaYeHHe 1 7 https://resh.edu.ru/
35 Crenenb ¢ HaTYpaJbHBIM MTOKa3aTeNeM 1 7 https://resh.edu.ru/subject/lesson/7713/
36 3amnuck Yrcia B BUJIE Pa3pIHBIX ClaraeMbIX, TOPSI0K BHITIOTHEHUS AEHCTBUIA B 1 8 https://resh.edu.ru/
BhIpakeHusix. CoyiepKaliux CTeNneHb YMCIa.
37 Crenenp yncna. 1 8 https://resh.edu.ru/
38 3agaun Ha ABWOKCHHE 1 8 https://resh.edu.ru/subject/lesson/7762/
39 3ajaun Ha ABIDKEHHE 1 8 https://resh.edu.ru/
40 3ajaun Ha ABIDKEHHE 1 8 https://resh.edu.ru/
41 3ajaun Ha ABIDKEHHE 1 10 https://resh.edu.ru/subject/lesson/7762/
42 0O0630p r1aBHL 1 10 https://resh.edu.ru/
43 Konmponwvnas paboma Ne3 1 10 https://resh.edu.ru/
44 Amnanu3 omumbok k/p. Mcmonb3oBaHue CBONCTB ACHCTBUM P BHIYUCICHUN 1 10 https://resh.edu.ru/
45 [lepeMecTUTETHHBINA 1 COYETATENBHBIA 3aKOHBI CJIOKEHHSI 1 YMHOXKEHHS 1 10 https://resh.edu.ru/subject/lesson/7722/
46 PacripenennTensHbIi 3aKOH YMHOKEHHUSI OTHOCHTEIIBHO CITOMKEHHS 1 11 https://resh.edu.ru/subject/lesson/7724/ /
47 O00CHOBaHHE aJITOPUTMOB BBITTOJTHEHUS apu(PMETHICCKUX NEHCTBUH 000CHOBaHNE 1 11
48 Perrenrie TeKCTOBBIX 337124 apu(PMETHIECKAM CIIOCOOOM 1 11 https://resh.edu.ru/subject/lesson/7711/
49 3anauu Ha 4acTH 1 11 https://resh.edu.ru/subject/lesson/7710/
50 3ajaumn Ha 9acTH 1 11 https://resh.edu.ru/subject/lesson/7710/
51 3ajaun Ha ypaBHUBaHHE 1 12 https://resh.edu.ru/
52 3ajaum Ha ypaBHUBAHHE. 1 12 https://resh.edu.ru/
53 Konumponvuas paboma Ned 1 12 https://resh.edu.ru/
54 Ananmm3 omm6Ook K/p. M300pakeHrie OCHOBHBIX T€OMETPHUIECKIX (QUTYP 1 12 https://resh.edu.ru/
55 Buner yrios, rpagycHas Mepa yria 1 12 https://resh.edu.ru/subject/lesson/7735/
56 W3mepenne yrios. 1 13 https://resh.edu.ru/
57 W3MepeHne 1 TOCTPOEHHE YIVIOB C IOMOUIBIO TPAHCIOPTHPA. 1 13 https://resh.edu.ru/
58 W3mepenne yrios. 1 13 https://resh.edu.ru/
59 JIoMaHBIe 1 MHOTOYTOJIbHUKH. 1 13 https://resh.edu.ru/subject/lesson/7734/
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60 [lepuMeTp MHOTOYTOJIBHHKA 1 13 https://resh.edu.ru/

61 00630p T71aBHI. 1 14 https://resh.edu.ru/

62 Konmponwvnaa paboma Ne 5 1 14 https://resh.edu.ru/

63 Ananu3 omm0OoK k/p. JlenuTenu u KpaTHsIe. 1 14 https://resh.edu.ru/

64 JlenuTenu u KpaTHBIE. 1 14 https://resh.edu.ru/

65 CBOMCTBO AETMMOCTH CYMMBI M Pa3HOCTH Ha YHUCIIO. 1 14 https://resh.edu.ru/subject/lesson/7751/
66 JenuTens ¥ ero CBOMCTBA OOIIMIA ISTUTENh ABYX U 00Jee Yrucel HanOOIbIIUN OOIIHid 1 15 https://resh.edu.ru/subject/lesson/7748/

JIETTUTENb U €r0 HAXOXK/ICHHUE

67 [pocteie u cocraBHble yncna. Pemero DpaTocdena 1 15 https://resh.edu.ru/

68 Pa3nokeHne HaTypanbHOrO YKciia Ha MPOCThIE MHOXKHUTEIH 1 15 https://resh.edu.ru/

69 KonuuectBo penureneil yucia, ailrOPUTM Pas3yIoKEHHsI YHCIIa Ha MPOCThIe MHOXKHUTEIH 1 15 https://resh.edu.ru/

70 CBoIiCTBa IETMMOCTH 1 15 https://resh.edu.ru/subject/lesson/7751/
71 [Ipu3HaKu JETUMOCTH. 1 16 https://resh.edu.ru/subject/lesson/7750/
72 [Ipu3HaKy JETUMOCTH. 1 16 https://resh.edu.ru/subject/lesson/7750/
73 [Ipu3HaKy JETUMOCTH. 1 16 https://resh.edu.ru/subject/lesson/7750/
74 [Tpu3HaKu AENMMOCTH. 1 16 https://resh.edu.ru/

75 Jenenue ¢ octaTkoM. 1 16 https://resh.edu.ru/subject/lesson/4447/
76 Jlenenne ¢ ocTaTKOM. 1 17 https://resh.edu.ru/

77 Jlenenne ¢ ocTaTKOM. 1 17 https://resh.edu.ru/

78 O630p rnaBsl 1 17 https://resh.edu.ru/

79 Konumponvuan paboma Ne6 1 17 https://resh.edu.ru/

80 Ananu3 omubok K/p. TpeyrojabHUKH U UX BHIIBI. 1 17 https://resh.edu.ru/

81 TpeyronbHUKH 1 X BUABL. YeTHIPEXyT OMbHUKHI 1 20 https://resh.edu.ru/subject/lesson/7734/
82 [IpsiMOYTONTEHUKH. 1 20 https://resh.edu.ru/

83 [IpsiMOyTONTBHUKH. KBapaT 1 20 https://resh.edu.ru/subject/lesson/7733/
84 Qurypsl B OKpy>Karomem Mupe 1 20 https://resh.edu.ru/subject/lesson/7727/
85 PaBenctBo ¢uryp. [lorsitue o paBeHCTBE HUTYD 1 20

86 [Tnommaae NpsIMOyTOThHAKA. 1 21 https://resh.edu.ru/subject/lesson/7732/
87 [Tnomane npsmoyronparKa. O030p TIABBL 1 21 https://resh.edu.ru/subject/lesson/7754/
88 Konumponouan paboma Ne 7 1 21 https://resh.edu.ru/

89 Ananu3 omumboK K/p. 1 21 https://resh.edu.ru/

90 Jonu. ons gacts 1 21 https://resh.edu.ru/subject/lesson/7782/
91 UYro Takoe 1poOb. 1 22 https://resh.edu.ru/subject/lesson/7782/
92 Yro Takoe 1pobb. 1 22 https://resh.edu.ru/subject/lesson/7782/
93 Yro Takoe 1pobb. 1 22 https://resh.edu.ru/

94 OcHOBHOE CBOWMCTBO APOOH. 1 22 https://resh.edu.ru/

27




95 OcHOBHOE CBOWMCTBO APOOH. 1 22 https://resh.edu.ru/
96 OcHOBHOE CBOWMCTBO APOOH. 1 23 https://resh.edu.ru/
97 [TpuBenenue npobOeii K 00IIEMY 3HAMEHATEINIO. 1 23 https://resh.edu.ru/subject/lesson/7778/
98 [TpuBenenue npobdeii k 00IIeMy 3HAMEHATENIO. 1 23 https://resh.edu.ru/
99 [TpuBenenue npoOeit kK 00IIEMy 3HAMEHATEINIO. 1 23 https://resh.edu.ru/subject/lesson/7778/
100 | CpaBHeHHMe 0OBIKHOBEHHBIX JIpoOeit 1 23 https://resh.edu.ru/subject/lesson/7776/
101 CpaBHeHme apoOei. 1 24 https://resh.edu.ru/subject/lesson/7776/
102 | CpaBHeHue apoOei. 1 24 https://resh.edu.ru/
103 | CpaBHeHue apoOei. 1 24 https://resh.edu.ru/subject/lesson/7775/
104 | HaTypanbHble uncia u qpoou 1 24 https://resh.edu.ru/
105 | HatypanbHble uncna u Jpo0H. 1 24 https://resh.edu.ru/subject/lesson/7761/
106 | HatypanbHbie uncia u poOH. 1 25 https://resh.edu.ru/
107 | O630p ¥ KOHTPOJIb. 1 25 https://resh.edu.ru/
108 | Koumponvnasn paboma Ne 8 1 25 https://resh.edu.ru/
109 CroxxeHre U BEIYUTAHHUE JPOOCH. 1 25 https://resh.edu.ru/subject/lesson/7774/
110 | CaoxeHre U BRIYUTaHHUE APOOEH. 1 25 https://resh.edu.ru/
111 CroxeHre ¥ BEIYUTAHUA JIPOOCH. 1 26 https://resh.edu.ru/subject/lesson/7773/
112 | CnoxeHre U BEIYUTaHHUE APOOEH. 1 26 https://resh.edu.ru/
113 | CnoxeHre U BEIYUTaHHUE APOOEH. 1 26 https://resh.edu.ru/subject/lesson/7771/
114 | CMemansble poOH. 1 26 https://resh.edu.ru/subject/lesson/7761/
115 | CMemansble poOH. 1 26 https://resh.edu.ru/
116 | CMemanHbIe pOOH. 1 27 https://resh.edu.ru/subject/lesson/7761/
117 | ApubMernaeckre JSHCTBUSA CO CMEITAaHHBIMHU APOOSMH 1 27 https://resh.edu.ru/
118 | cmoXeHwH ¥ BRIYMTAHUH CMEMIAHHBIX IPOOEH. 1 27 https://resh.edu.ru/subject/lesson/7760/
119 | cnoxeHus ¥ BBIYNTAHUE CMELIAHHbIX ApoOeil. 1 27 https://resh.edu.ru/
120 | coxeHre ¥ BEIYNTAHHE CMENIAaHHBIX IPOOEH. 1 27 https://resh.edu.ru/subject/lesson/7759/
121 CIIO’KEHHUE ¥ BRIYMTAHUE CMEIIAHHBIX APOOEH. 1 28 https://resh.edu.ru/
122 | cnoxeHre ¥ BEIYNTAaHUE CMENIAaHHBIX IPOOEH. 1 28 https://resh.edu.ru/subject/lesson/7784/
123 | Konmponavnas paboma Ne9 1 28 https://resh.edu.ru/
124 | YMHOXEHHEe OOBIKHOBEHHBIX Jpo0eil. 1 28 https://resh.edu.ru/subject/lesson/7769/
125 | YMmHOXeHHue qpobei. 1 28 https://resh.edu.ru/
126 | YMHO)eHue apoleil. 1 29 https://resh.edu.ru/subject/lesson/7768/
127 | YMHOXeHue apoOeil. 1 29 https://resh.edu.ru/
128 | YMmHoxeHue apobeil. 1 29 https://resh.edu.ru/
129 | YMHoxeHue apo0beil. 1 29 https://resh.edu.ru/subject/lesson/7785/
130 | Jenenne oOBIKHOBEHHBIX JIpo0eit 1 29 https://resh.edu.ru/subject/lesson/7766/
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131 Henenue npobeit. 1 31 https://resh.edu.ru/subject/lesson/7766/
132 | Jlenenue npoGeit. 1 31 https://resh.edu.ru/

133 Jenenue npobeii. 1 31 https://resh.edu.ru/subject/lesson/7786/
134 | Jlenenue npo0eii. 1 31 https://resh.edu.ru/subject/lesson/7765/
135 HaxoxaeHue yacTy 1enoro 1 Menoro mo ero 4acTy. 1 31 https://resh.edu.ru/subject/lesson/7764/
136 | HaxoxaeHue 9acTH IeJIoro | LEJI0ro Mo ero YacTH. 1 32 https://resh.edu.ru/

137 | HaxoxxeHre 9acTH 1eJ0ro U LEIOoro Mo ero YacTH. 1 32 https://resh.edu.ru/subject/lesson/7768/
138 | HaxokeHue 9acTH 1eioro | MeJI0ro Mo ero 4acTH. 1 32 https://resh.edu.ru/subject/lesson/7764/
139 | HaxoxaeHue 9acTH IeJIoro | IEJI0ro Mo ero YacTH. 1 32 https://resh.edu.ru/

140 | HaxoxneHre 9acTH IeJIoro | 1EJI0ro MO €ro 9acTH. 1 32 https://resh.edu.ru/subject/lesson/7764/
141 3a/iaun Ha COBMECTHYIO padoTy. 1 33 https://resh.edu.ru/subject/lesson/7762/
142 | 3amaun Ha COBMECTHYIO padoTy. 1 33 https://resh.edu.ru/subject/lesson/7762/
143 | 3amaun Ha COBMECTHYIO padoTy. 1 33 https://resh.edu.ru/subject/lesson/7762/
144 | 3agaum Ha COBMECTHYIO padoTy. 1 33 https://resh.edu.ru/subject/lesson/7762/
145 0030p 1 KOHTPOJIb 1 33 https://resh.edu.ru/subject/lesson/7789/
146 | Konmponvnasn pabomaiNel( 1 34 https://resh.edu.ru/

147 | HarnsaHble mpeacTaBlieHus O IPOCTPAHCTBEHHBIX (HUTypax 1 34 https://resh.edu.ru/

148 | 'eomerpudeckue Tena U UX H300pakeHuUe. 1 34 https://resh.edu.ru/

149 | Ilapannenenunes. 1 34 https://resh.edu.ru/subject/lesson/7731/
150 | Ilapannenenuner. 1 34 https://resh.edu.ru/

151 [MousTre o0bema Enuauis o0bema 1 35 https://resh.edu.ru/

152 | O6bpem mapansenenumnesa. 1 35 https://resh.edu.ru/subject/lesson/7753/
153 | Ilupammupa. [lpuzma. 1 35 https://resh.edu.ru/subject/lesson/5866/
154 | Pa3Beptok IIpuMeps! pa3BepTOK MHOTOIPaHHUKOB 1 35 https://resh.edu.ru/

155 | Koumponsuas padbomanNel 1 1 35 https://resh.edu.ru/

156 | UreHnne u cocTaBiIieHUE TaOJIHII. 1 36 https://ypok.pd/presentation/30274/.
157 YreHue 1 COCTaBJICHME TaOIHUII. 1 36 https://resh.edu.ru/

158 YreHue 1 COCTaBJICHNE TaOIHUII. 1 36 https://resh.edu.ru/

159 | JlnarpamMMBslL 1 36 https://resh.edu.ru/subject/lesson/5233/
160 | /Imarpamwmsl. 1 36 https://resh.edu.ru/

161 Omnpoc o01IecTBEHHOrO MHEHHUSI. 1 37 https://ypok.pd/presentation/30417.
162 | Onpoc 0011ecTBEHHOTO MHEHHS. 1 37 https://resh.edu.ru/

163 [ToBTOpenue. JIelcTBUS ¢ HATYpaJIbHBIMU YHCIIAMHU. 1 37 https://resh.edu.ru/

164 | IloBTopenue pobu. JleiictBus ¢ qpo0smu. 1 37 https://resh.edu.ru/

165 | IloBTopenue pobu. JleiictBus ¢ qpo0smu. 1 37 https://resh.edu.ru/

166 | IloBTropenue MuoroyronsHuKH. [lepumerp u miomnaib MHOTOYTOJIbHUKOB. 1 38 https://resh.edu.ru/
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167 | IloBropenue TekcToBbIE 331a4d HA JBM)KEHUE 3a1a4u Ha YpaBHUBAHUE. 1 38 https://resh.edu.ru/
168 | IloBropenue 3agauu Ha yacTu. TEKCTOBBIC 3a7]a4l HA COBMECTHYIO paboTy. 1 38 https://resh.edu.ru/
169 | Hmozosas xkonmponshasn paboma 1 38 https://resh.edu.ru/
170 | Ananu3 KOHTPOIIBHOM paboThl. YPOK -urpa "Marematuk" 1 38 https://resh.edu.ru/

TEMATHUYECKOE IINTAHUPOBAHMUE I10 YYEGHOMY KYPCY «MATEMATUKA»
6 ki1ace
(5 yacoB B Hejen10, Bcero 170 yacoB)
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HasBanmne

pasaena 6 kJacc.
(TeMbI) o 5
Kypea MaTeMaTHKAa CHOBHBIE BH/bI IeATEIbHOCTH 00y4aI0INXCS neKTpoHBIi pecype
(4uciao OcHoBHOe coiepKaHue
4acoB)
Hatypanbubt Apugmernyeckue 3HATh M IOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3MUYHBIMHU BHIaMH unced u | https://resh.edu.ru/subject/lesson/68
e yucna. (30 | meficTBUS € MHOTO3HAYHBIMHU CIoco0aMu X 3aIKCH, IEPEXOTUTH (€CIIM 3TO BO3MOXKHO) OT ofiHOW dopmbr | 45/
q.) HaTypalbHbIMU YHCIaMHU. 3aIMCHU YHCIIA K IPYTOi;
UHCIIOBbIEC BBIPAXKEHNS, IOPSI0K CPaBHUBATD U YIIOPSJOYUBATS IEbIe YK CIa, OOBIKHOBEHHBIE U ICCATUYHBIC
neicTRH HCHOb30BAHME IpoOu, CpaBHUBATH YHCIIA OAHOTO U Pa3HBIX 3HAKOB;
> ..
ckOGOK. VICTIONb30BAHKE  MIPH BBHIMOJTHSATD, COYETasl YCTHbIC W THCbMEHHBIE NMPUEMBI, apUPMETHUECKHE
JEUCTBUS C HATYpalIbHBIMH M IEIBIMA YHCIAMH, OOBIKHOBEHHBIMH U
BBIYUCIICHHSAX
JECATUYHBIMU JIPOOSMHU, MOJIOKUATETFHBIMU U OTPULIATEILHBIMU YHCIIAMH;
MepEeMECTUTEIBHOTO " N
. BBIYUCIISITh 3HAUCHUS YKMCIOBBIX BBIPAKCHUH, BBIOJIHATH MPUKHIKY H
COYETaTEIbHOTO CBOICTB .
OLIEHKY pe3yJibTaTa BBIYUCICHUH; BBITIOIHATH IPEOOPa30OBaHUS YHCIOBBIX
CIIOXKEHHUS W YMHOXCHHS,

pacupenenuTenbHOro CBOMCTBA
YMHOXEHHUS. Oxkpyrienne
HaTypaJIbHBIX YHCEN.

Henurenu u KpaTHbIE
Yypciia; HauOONBIIMH  OOIIUH
JEMUTENh ¥ HaMeHbIIee o0Iee
KpaTHoe. [lemuMoCcTh CyMMBI U
npousBeneHus.  Jlemenne ¢
OCTaTKOM.

BBIpQKEHU Ha OCHOBE CBOMCTB apr(pMETHUECKUX JIeCTBU,

COOTHOCHUTh TOYKY Ha KOOPJIMHATHOH NPSMOH C COOTBETCTBYIOIIMM €U
YUCIOM M UW300paXkaTh YMCIIA TOYKAMH HAa KOOPJMHATHOH TPSIMOH,
HaXOIWUTh MOAYJIb YHCIIA;

OKPYTJIATH LIENble YUCIA U JEeCATHYHbIE APOo0H, HaAXOMUTH MPHUOIMKEHHS
4HCeT;

BBINOJIHATH apu(pmMeTnyecKkue NefcTBUS C MHOINO3HAYHBIMU HAaTypaJIbHBIMU
YHCJIAaMH, HAXOJUTh 3HAYEHHS YMCIIOBBIX BBIPAXKEHHH CO CKOOKaMH M 0e3
CKOOOK; BBIUUCIIATH 3HAYECHUS BBIPAXKEHUH, COAEPKAILUX CTENCHU;
HCIIOIB30BaTh IIPH BBIUHCICHUSAX IEPEMECTUTENBHOE H COYETATENbHOE
CBOWCTBA CIIOKECHHSI W YMHOXEHHWs, PacIpeNeUTENbHOE CBONUCTBO

YMHO)KEHUSI OTHOCHTEIBHO CIIOKEHHS, CBOWCTBA apH(PMETHIECKUX
JICHCTBHIA;
WCCIEAOBATh  YWCJIOBBIE  3aKOHOMEPHOCTH, TIPOBOIWUTH  UYHCIIOBEHIC

9KCIEPUMEHTHI, BBIABUIATh U 00OCHOBBIBAThH TUIIOTE3HI;

(dbopMynupoBaTh ONpeneNeHusl OEIUTENss W KPaTHOro, HauOOJBIIEro
o0miero aenuTenss M HAWMEHbBLIETO OOLIEro KpaTHOTro, IPOCTOr0 M
COCTAaBHOI'0 YHCEJl; UCIIONb30BATh ATU IOHSTHUS MPH PELICHUH 3a1a4;
MIPUMEHSTh aJTOPUTMBl BBIUMCIICHUS HAauOOJBIIEr0 OOLIEro NETUTENS U
HaMMEHBILEro 00ILEro KpaTHOTo ABYX YUCEN, ITOPUTM Pa3I0KEHHUS YHCIa
Ha MPOCTHIE MHOXKHUTEIN;

HCCIIEI0BAaTh CBOMCTBA ACIMMOCTH CyMMBI U TIPOU3BEICHUS YHCEIT;
MIPUBOAUTH HPUMEPH YHCEN C 3aJaHHBIMH CBOMCTBAMH, PAaCHO3HABAaTh
BEpPHBIC M HEBEPHbIE YTBEPXKIEHHS O CBOMCTBaX 4YHCEN, ONPOBEPraTh
HEBEPHBIE YTBEPKACHUS C TOMOLIbI0 KOHTPIPHUMEPOB;




KOHCTPYUPOBATb MATEMATUYCCKUC IMMPCAJIOKCHUSA C TIOMOLIBIO CBA30K «U»,
«HMIn», KECIIA..., TO...»,

pemath TEKCTOBblE 3ajayd, BKIIOYAIOIIME TIOHATHUS  JAEIHMOCTH,
apu(MeTn4yecKkuM CrocoOOM, HCHONB30BaTh IEpedop BCEX BO3MOMKHBIX
BapHAaHTOB;

NPUBOIIUTH, pa3OHpaTh, OLICHUBATH Pa3IMUHBIC PEIICHUS, 3aIICH PElllCHUN
TEKCTOBBIX 3aJa4;

KPUTUYECKH OIEHHBATh IONYYECHHBIA pe3yabTaT, HAXOIUTh OIIUOKH,
OCYILIECTBJIATH CAMOKOHTPOIIb, IIPOBEPSISL OTBET HA COOTBETCTBHUE YCIOBHIO.

HpoOu.
q.)

(78

OOBbIKHOBEHHAsT  POOb,
OCHOBHOE  CBOWCTBO  JApoOH,
COKpaIieHue npooOeit.
CpaBHEHHE W YHOPSIOYMBAaHUE
npobeit. Pemenme 3amad  Ha
HAXOXJCHUE YaCTH OT IENOro
menoro mo ero yactu. JpobHoe
YHCIO KaK pe3ylbTar JeIeHHS.
IIpencrapnenue JIECATUYHOU
Ipobu B BHIE OOBIKHOBEHHOM
Ipoou u BO3MOXXHOCTh
MpeICTaBICHUS] OOBIKHOBEHHOU
IpoOW B BHIC CCATUIHOM.
JlecaTuanbie Ipodu u
MeTphYecKas CHCTEeMa  Mep.
ApubmMerndyeckue NEHCTBHS U
YHCIIOBBIC BBIpaXCHUS c
OOBIKHOBEHHBIMHA "
JECATUYHBIMU JIPOOSMH.

Ornomenue. [enenue B
JaHHOM OTHOIIeHHH. Macirta0,
MIPOTIOPITHSI. [Ipumenenne
MIPOTIOPIINHA TTPH PEIICHUH 3a/1a4.

IlonsTne IMpoOUCHTA.

Beruncnenne npoucHTa oT

CPaBHUBATH U YIIOPSI0YUBATH IpoOH, BEIOMPATh CIIOCOO CpaBHEHUS APOOEH;
NPEJCTABIIATh JIECATHYHBIC APOOM B BHUAC OOBIKHOBEHHBIX JpoOed wu
OOBIKHOBEHHBIE B BHJIE JICCATHYHBIX, HCIIONH30BATh OSKBUBAJICHTHBIC
MIpeICTaBICHUS IPOOHBIX YHCEI IPU X CPABHEHWH, IIPH BBIYUCIICHUSX;
WCTONB30BaTh JECATUYHBIE JApOOM TpHU MpeoOpa3oBaHUH BEIWYUH B
METPUYECKON CHCTEME MED;

BBITIOJTHSATH apUPMETHUECKIE ISHCTBUS ¢ OOBIKHOBEHHBIMU U JICCSITUYHBIMHA
IPOOsIMHU;

BBIYHMCIIATh 3HAYCHHUS BBIPAKCHUH, COAEpXalmMX OOBIKHOBEHHBIE U
NECATUYHBIC ApOOW, BBITONHITH IIpeoOpa3oBaHUs IpoOeH, BHIOWpATH
croco0d, IPHUMEHATh CBOWCTBA  apU(METHYCCKMX  JICHCTBUH IS
paLOHAIN3AI[N BEIYUCIICHUIH;

COCTaBJIATh OTHOIIEHHS M HPONOPLHUH, HAXOMUTH OTHOLICHUE BEIHYMH,
JIETTATH BEIMYNHY B JAHHOM OTHOIICHUH;

HaXOIWUTh SKCHEPUMEHTAIBHBIM ITyTEM OTHOIIEHHE JUTMHBI OKPYKHOCTH K
€€ nuamerpy;

HMHTEPIPETUPOBATH MACIITA0 KaK OTHOIIEHHE BEJIMYHH, HAXOAUTh MAcIITad
IUTaHa, KapThl U BEIYUCIIATH PACCTOSHUS, UCIIONB3Ys MacIITad;

OOBSICHATH, YTO TaKOE IPOILEHT, YIIOTPEOIAT, 000POTH PEYr CO CIIOBOM
«IPOLICHT;

BBIP@XKaTh MPOLEHTH B APOOSX W OpOOH B MPOLEHTAaX, OTHOIICHUE JBYX
BEJIMYUH B IIPOIICHTAX;

BBIYHCIIATH MTPOLIEHT OT YHCIIA ¥ YHCIIO IO €r0 MPOIEHTY. OKPYTJIATh APOOH
U TIPOLIEHTHI, HAXOIUTH MPHOJIMIKEHNS YK CelT;

pemiath 3a1ayll Ha YacTH, MPOLEHTHI, MPOIOPLUH, Ha HAXOXKICHHE IpOoOu
(mporieHTa) OT BEMMYHMHBI M BEJIMYMHBI 1O €€ ApoOu (TpOoLeHTy), Ipodu
(mporieHTa), KOTOPBIN COCTABIISIET O/IHA BEIUYMHA OT IPYTOif;

https://resh.edu.ru/subject/lesson/68
50/

https://resh.edu.ru/subject/lesson/68
67/
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BCIMYMHBI M BEIMYUHEI IO €€

MIPOLIEHTY. Bripaxenue
MIPOLIEHTOB JIECATUIHBIMU
npoOsimu. Pemenune 3amad Ha
IIPOLEHTHI. Beipaxxenue
OTHOILIEHUS BETTUYNH B
MIPOIIEHTAaX.

ITonoxurenbubie u

OTpUIATCIIbHBIC YHCJIa

ITonoxurenbubie u
oTpuuarenbHble yucna. llensie
Yyucha. Monynb yucna,
reoMerpuieckas
WHTEPIPETAIAS MOIYJS YHCIIa.
NzobpakeHue qHCeN Ha
KOOpAWMHATHOM MPSAMOH.
YucnoBblie MPOMEXYTKH.
CpaBHEHHE JHUCEIL.
ApubmMerndeckue ACHCTBUSI C
TTOJIOKUTENTbHBIMHU u
OTPHIIATETHHBIMHU YHCITAMH.

[IpssMoyronbHas
cucrema KOOpJMHAT Ha
wiockoctd. KoopauHatel TOUKH
Ha IUIOCKOCTH, aOciucca H
opaunata. IloctpoeHue Touek u
¢buryp Ha KOOpINHATHOU
IIOCKOCTH.

NIPUBOAMTH IIPUMEPHI UCIIOIb30BAHUS B PEAILHOMN JKU3HH IOJIOKUTENBHBIX
U OTPULIATENBHBIX YUCEIL;

n300pakaTh MeNble YHUClia, TOJIOKHUTENbHbIE W OTpUIATENbHBIE YHCIa
TOYKAMHU HA YHUCIIOBOM IIPSIMOM, HCIIOJIB30BATH YHUCIOBYIO MPSAMYIO JUISL
CPaBHEHUS YHCE,;

IIPUMEHSATH IIpaBUiIa CPABHEHMS, YIIOPSIOUYUBATh LIENbIE YUCIIA; HAXOIUTh
MOZyJIb YUCIIA;

dbopMmynupoBaTh  TpaBWJIa  BBIYHCICHHS C  IOJNOXHTEIBHBIMH |
OTPULATENbHBIMA YMCIIAMH, HAXOJIWUTh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUM,
COZIEpKAIIUX ACUCTBUS C MOJIOXKUTEIBHBIMU U OTPULIATENILHBIMU YUCIIAMY;
NPUMEHSATh CBOWCTBA CIIOKEHUSI H YMHOXKEHHUsI JJIs1 TPeoOpa3oBaHUs CyMM
U IIPOU3BENIECHUN;

MIPUBOJINTH, pPa30MpPaTh, OIICHUBATh Pa3INYHbIC PEIICHUS, 3aIUCH PEIlCHHH
TEKCTOBBIX 3aJa4;

M3BJIEKaTh MHQOPMANMIO W3 TaONWIl W AWarpaMM, HHTEPIPETHPOBATH
TaONWYHbIE JaHHBIE, ONpENeNaTh HauOoIbllee W HaWMEHbIIee W3
NIPEICTABIICHHBIX JIaHHBIX;

OOBACHSITh U WJUIIOCTPUPOBATH IIOHATUE MPAMOYTOJIBHOH CHUCTEMBI
KOOpAMHAT Ha IUIOCKOCTH, HCIIOJIIB30BAaTh TEPMHUHOJIOIHMIO; CTPOWUTH Ha
KOOPAWHATHOHN IUIOCKOCTH TOYKH M (UTYpHI IO 3alaHHBIM KOOpAMHATAM,
HaXOIWTb KOOPIAWHATHI TOYEK.

BykBennbie

BBIPQXKEHHSL.
(6 4.)

[Ipumenenue OykB s

3aIluCH MaTeMaTHYECKUX
BBIDQXKCHUM U MPEAJIOKEHUN.
CaoiicTBa apu(MeTnIecKux

HUCIIOJIBb30BaTh 6y1(BLI JUIA 0003HaYCHUS HUCCII, npu 3aIllMCH
MAaTEMATHYCCKUX yTBep)K,Z[eHHfI, COCTaBJIATH 6YKB€HHI>IG BBIPpAXCHUA 110
YCJIOBHIO 3aJa1H;

HUCCICA0BATD HCECIIOXKXHBIC YHCIOBBIC 3aKOHOMCEPHOCTH,
6YKBBI JJIA UX 3aIlliCH,

HCIIOJIBb30BaTh

https://resh.edu.ru/subject/lesson/68
53/
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JENCTBUH. bykBeHHbBIC | ® BHIYMCIATH YMCIOBOE 3HAYeHHE OYKBEHHOIO BHLIPAXKEHHs IPH 3aJaHHBIX
BBIPAXKCHHUS u YHUCIIOBBIE 3HAYCHUSIX OYKB;
MTOJICTAHOBKH. bykBeHHbIE | ® 3amUCHIBATH POPMYIIBI: IEPUMETPA U ILIOMIAN MPAMOYTOJILHUKA, KBaApaTa;
paBeHCTBa, HaXO0XKICHHE JUIMHBI OKPYKHOCTH, ILJIOIIaJNd KPYra; BBIMTOJIHATH BBIYMCICHHS IO 3TUM
HEU3BECTHOI'O KOMIIOHEHTA. opmymam;
@OpMyHBI; (bopMyH])I repuMerpa ® COCTaBJIATH q)OpMYHLI, BbIpaXXaromuye 3aBUCUMOCTH MCXKAY BCIUMYUHAMU:
¥ IUIOW@H IPSMOYTONbHHKA, CKOpOCTb, BpEMs, pacCTOSHHUE, II€Ha, KOJUYECTBO, CTOMMOCTb;
KBa/IpaTa, obBEMa MIPOU3BOIUTEIILHOCT, BpeMs, 00bEM PaOOThI; BBITOIHATH BBIYMCICHUS 110
MapaJjuieNenureia u Kyoa. STHM opMynam; . .
® HaXOJUTh HEU3BECTHBIM KOMIIOHEHT apru(h)METUICCKOTO JACHCTBUSI.
Pemenne Pemenne TEKCTOBBIX | ® peEIIaTh MHOIOIIIArOBbIE TEKCTOBBIC 3a/1a4K apU(PMETHICCKUM CIIOCOOOM; https://resh.edu.ru/subject/lesson/68
TEKCTOBBIX 3a/1a4y apu(MeTHYeCKUM | ® pelaTh 3aJadyd, CBS3aHHBIE C OTHONIGHHWEM, IPONOPLUOHAIBHOCTEIO | 73/
3amad. (8 4.) | crocoOom. Pemenune BEJIMYMH, MPOILEHTAMM, PEIIaTh TPU OCHOBHBIC 3aJaydl Ha JpPoOU U
JOTMYECKHX 3aj1ad. Pemenne HPOUCHTRI,
3a7au nepeGopoM Bcex | ® DeWIaTh 3a1auu, COAEPKANIME 3aBUCHMOCTH, CBSA3BIBAIOIIME BEIMYUHBL
BO3MOJKHBIX BAPHAHTOB. CKOPOCTb, ~ BPEMs, ~ PACCTOSIHME, — UEHA,  KONMHECTBO, ~ CTOMMOCT;
MIPOU3BOIUTEIBHOCTb, BpeMS, 00béMa paboTHI, HCIIOJIB3YS
Pemenne 3a/a4, apupMeTHIecKue JeHCTBHS, OICHKY, TPUKHJIKY; TIOJIE30BAThCS CAMHUTIAMHA
coJiepKalux 3aBUCHUMOCTH, HU3MEPEHNA COOTBCTCTBYIOIIUX BEJIMYNH,
CBSI3BIBAIOIIHX BEIMYMELL: | ® COCTaBJIATh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 3a/1aul;
CKOPOCTb, BpeMs, paccTosiHue; | ® M3BJCKaTh “I/IH(I)OpMaI_II/I}O, MPEACTABICHHYIO B TabNMUIaX, Ha JMHEHHOH,
I[eHa, KOTHUECTBO, CTOHMOCT; cTonO4yaToii WM KpPYroBOM  JWarpaMMax,  HWHTEPIPETHPOBATh
MIPE/ICTaBIEHHBIE JaAHHBIE, HCIIOIB30BaTh JAHHBIC IPU PEIICHUH 3a1ad;
MIPOM3BOAUTEIHHOCTh,  BPEMI,
N ® TIPCACTABIAT, HWHGOPMAIMIO C TIOMOINBIO TAOMUIl (TSI CICTBIX W
00BéM  paborel.  EnuHMIEI

W3MEpPEHMs: MacChl, CTOMMOCTH;
paccrosiHus, BpPEMEHH,
CKOPOCTH. CBs3b MEXAY
SIMHHUIIAMU W3MEPEHMsI KaxIou
BEJINYMHBI.

Pemrenne 3ajady,
CBSI3aHHBIX C  OTHOIICHHUEM,
MIPOMOPIIMOHATBHOCTHIO
BCITHYHH, MPOIIEHTaAMU;

CITabOBUIAINX ), THHEHHON U CTONOYATON AUarpamMM (1T CITaOOBHIAIINX ).

34




pelICHHEe OCHOBHBIX 3aja4 Ha
JpoOH 1 TIPOLICHTEI.

OneHka W TPHUKUIKA,

OKpYIJIEHHE pe3yibTara.
CocraBnenue OyKBEHHBIX
BBIPAKCHUU o YCIIOBHIO
3aJauu.

IIpencraBienne faHHBIX
C TIOMOMIBIO TAOJIHII X THATPaMM.
Cronbuatsie JAarpaMMBbl:
YTEHHE U NOCTpoeHue. UreHue
KPYT'OBBIX JTHArpaMM.

Harnsnnas
reoOMETpPHUSL.
(38 4.)

Harnsnueie
MpejCTaBIeHus] O ¢urypax Ha
IJIOCKOCTH:  TOYKa, MpsiMas,
OTpE30K, JIyd, YTON, JIOMaHas,
MHOTOYTOJTbHHK,
YETBIPEX YT OJBbHUK,
TPEYTOJBbHUK,

KpPYT.

OKPY>KHOCTB,

Bsaumnoe
pacronoXeHue AByX MpPsSIMbIX Ha
IUIOCKOCTH, napasJiesibHbIe
OpsMble,  TEPIEHAUKYISIPHBIC
MpsIMBIE. Nsmepenue
paccTosHUI: MEXKAYy  JIBYMS
TOYKaMH, OT TOYKU JO MPSIMON;
JUTMHA MaplIpyTa Ha KBaApaTHOU
CETKe.

N3mepenue u
MOCTPOEHUE YTJIOB C IOMOILBIO
TPaHCHOPTHUPA. Bugpt

pacro3HaBaTh Ha YepTexax, pUCYHKaX CIIydau B3aHMMHOTO PACIIONIOKCHHS
JIByX IPSIMBIX;

n300paxkaTh ¢ MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB Ha HEIMHOBAHHOM W
KIeT4aTol Oymare JBe IepeceKarolyecss MpsMble, JBe MNapajvleibHbIC
NpsIMbIe,  CTPOMTH  TPAMYIO,  TEPIEHAUKYISPHYIO  JAaHHOW (IS
CTa0OBHIAIINX), (IS CIEHBIX O0YYarOIIMXCS BBIIOIHATH IOCTPOCHUE B
pruooOpe TS MUChMa 110 Opaitino);

MPHBOJIUTH MPUMEPHI MAPAJIICIHPHOCTH W MEPICHIUKYIISIPHOCTH TIPSIMBIX B
MPOCTPAHCTRE;

pacro3HaBaTh B MHOTOYT'OJBHUKAX TMEPICHIUKYISAPHBIE W TapajieibHbIC
CTOpOHBI,

n300paxkaTh MHOTOYT'OJIbHUKH C TMapajuieNbHBIMK, NEPICHINKYISPHBIMUA
CTOPOHAMU;

HAXOJUTh PACCTOSHUE MKy IBYMS] TOUKAMH, OT TOUYKH JIO IPSMOH, JUTHHY
MyTH Ha KBaJPATHOW CETKE, B TOM YHCIIC UCIIONb3Ys IIU(PPOBBIC PECyPCHI;
n300pakaTh Ha HETMHOBAHHOW M KJIETYATOW Oymare (i caboBUASIINX),
C HCIOJNB30BAHHEM YEPTEKHBIX HMHCTPYMEHTOB YETHIPEXYTOJBHUKU C

3aJaHHBIMH CBOICTBaMH: C NapajuIeIbHBIMHU, MEPIEHANKYIISPHBIMHY,
PaBHBIMM CTOPOHAMH, HpPAMBIMH yIJIaMd W JAp, PaBHOOEAPEHHBIH
TPEYrOJIbHUK;

npepjiaratb 1 060y>K,Z[aTB CHOCOGLI, AJITOPUTMBI ITOCTPOCHU S,
HCCJIICA0BATh, HCIIOJNBb3ysd OKCIHCPUMCHT, Ha6J'IIO,Z[€HI/I€, MOJCIIMPOBAHHC,

https://resh.edu.ru/subject/lesson/68
51/
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TPEYTOIbHUKOB:
OCTPOYTOJIbHBIN,
HPSIMOYTOJIBHBIH,
TYIIOYT OJIbHBI;
paBHOOEAPECHHBII,
PaBHOCTOPOHHMUI.
YerbIpEXyTrONbHUK,
YETBIPEX YT OJIbHUKOB.
IIpssMOyroJIbHUK, KBaJpar:
WCIIOJIb30BaHKE CBOMCTB CTOPOH,
YTJIOB, JMaroHajen.
Nzo0paxeHne TeoMeTpuiecKux
¢uryp Ha HEMTMHOBAaHHOW Oymare
C HWCIONB30BaHUEM IIHPKYIIA,
JINHEWKH, YIOJIbHUKA,
TpaHcnoptupa. IloctpoeHus Ha
KJIeTYaTol Oymare.

HIpUMEPBI

ITepumerp
MHOTOYTOJIbHUKA. [lonsarue
mIomaad  (Quryper; eIUHUIBI
M3MEpeHNs TIJIOMIATH.
[Ipubmmxénnoe M3MepeHne
JI0MIa U (GUTyp, B TOM YUCIIE Ha
KBaJIpaTHOM CeTKe.
[Ipubmmxéntnoe M3MepeHne

JUTMHBI OKPYXKHOCTH, TUTOMIaN
Kpyra.

Cummerpus:
LEHTpaJIbHAs, oceBast u
3epKaJibHast CUMMETPHH.
[locTtpoeHne  cUMMETPUYHBIX

¢buryp.

CBOMCTBa MPSIMOYTOJIbHHKA, KBaJpaTa, pa30MBaTh HA TPEYT OJIbHUKH;
00OCHOBBIBATD, OITPOBEPraTh C MOMOLIbI0 KOHTPIIPHUMEPOB YTBEPKICHHS O
NpsIMOYTOJIbHUKE, KBajJpaTe, paclo3HaBaTh BEpPHbIE U  HEBEpHBIE
YTBEpKIEHUS;

U3MEPATh M CTPOUTH C IMOMOIIbIO TPAHCIOPTUpa YIJIbI, B TOM 4YHCIE B
MHOTI'OYTOJIbHUKE, CpaBHHUBATh YIJIBI; pPAclO3HaBaTh OCTPBIE, MpPSAMBIE,
TyTIble, pa3BEPHYTHIE YIIIBL;

pacro3HaBars, n300paxarth OCTPOYTOJIbHBIH, IIPSAMOYT OJIbHBIM,
TYMOYTOJIbHBIHN, paBHOOEIPEHHBIN, pABHOCTOPOHHUH TPEYTONBHUKY;
BBIUHCIIATh TEPUMETP MHOTOYrOJbHHMKA, IUION[aJb MHOTOYT'OJbHHKA
paszOueHreM Ha TNPSMOYTONBHUKH, Ha paBHBIE (UTYPHI, HCIIOIL30BAThH
METpUYECKHE EANHUIIBI U3MEPEHUSI JUTUHBI U TUTO0IIAIH;

WCTONB30BaTh  NMPHONWKEHHOE  M3MEpeHHe JUIMH W IJIommajieH,
pUOIIKEHHOE N3MEPEHNE [UTMHBI OKPYXHOCTH, TUIOLIAAN KPyTa;
pacmo3HaBaTh Ha 4YepTeXax W M300paKEHHSIX, M300pakaTth OT PYKH (I
CITa0OBH/IAINX), CTPOUTH C MOMOINBIO MHCTPYMEHTOB (GHUTYpYy (OTPE3OK,
JIOMaHyI0, TPEYTOJNbHUK, MPSIMOYTOIbHUK, OKPY)KHOCTH), CHMMETPHUYHYIO
JIAHHOW OTHOCHUTENNBHO MPSIMOM, TOUKH;

IIPUBOAUTH IPUMEPbl OOBEKTOB OKPYXKAIOLIETO MHUpPA, UMEILIMX (hopmy
H3YyYEHHBIX TIE€OMETPUYECKMX IUIOCKHX M IIPOCTPAHCTBEHHBIX (Uryp.
HaXOIUTh NIPUMEPHl CUMMETPUHU B OKPY)KAIOLIEM MHUPE. MOJAEIUPOBATh U3
Oymarn 1Be  (urypbl, CHUMMETPUYHBIE OTHOCHUTEIBHO  IIPSIMOM;
KOHCTPYMPOBaTh I'€OMETPUYECKHUE KOH(UIYpalluH, HCIONb3YS CBOWHCTBO
CUMMETPHH, B TOM YHUCJIE C TIOMOIIBIO U(POBBIX PECYPCOB;

HCCIIEOBAaTh CBOMCTBA H3Yy4YEHHBIX (UIryp, CBSI3aHHbIE C CHMMETpHEl,
HCIOJIB3YsI SKCIEPUMEHT, HAOII0AEHHE, MOIEIUPOBAHHUE;

00OCHOBBIBATH, OIIPOBEPIaTh C IOMOLIBIO KOHTPIIPUMEPOB YTBEPKICHUS O
CUMMETPHH QUTYP;

pacro3HaBaTh Ha 4YEpTEKaxX, PUCYHKAX, OMMCHIBATH MUPAMUAY, HPU3MY,
OWJWHIP, KOHYC, IIap, W300pakaTh WX OT PYKHA (AN CiTabOBHIAIINX),
MOJEIMPOBaTh U3 OyMaru, ImIacTUIMHA, IPOBOJIOKH U JIp;

MIPUBOAUTH NMPUMEPHI OOBEKTOB OKPYKAIOIIEro MHUpPa, UMEIOLIMX (HOPMBI
Ha3BaHHBIX TEJ;

HCIOJIb30BaTh TEPMUHOJIOTMIO: BEpIIMHA, pedpo, TIpaHb, OCHOBAHME,
BBICOTA, PaANyC U TUAMETP, pa3BEPTKa,;
u3yyaTh,  WCHONB3YSl  DKCIIEPUMEHT,

HaOIIIoIeHHE, 3MepeHne,
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Harnagusie
MpEeACTaBICHUS 0
MPOCTPAHCTBEHHBIX  (DUTypax:
napajuieienumnen, Kyo, npusma,
nupamMuia, KOHYC, LHJIMHAD,
map u chepa. M3o0paxeHnue
MIPOCTPAaHCTBEHHBIX ¢uryp.
ITpumepst Ppa3BEPTOK
MHOTOTPaHHUKOB, NWIHHApA |
konyca. Coznmanue Mojenen
MPOCTPAHCTBEHHBIX (uryp (u3
Oymaru, MPOBOJIOKH,
TJIACTWIMHA U Jp.).

IlousTue 00nEMa;
SAVMHUIEI W3MEpeHusl 00BEMAa.
O6BEM MPSIMOYT OJILHOT'O
TapaJjuIeNenuIesna, Kyoa.

MOJENMPOBaHNE, B TOM YHUCIE KOMIIBIOTEPHOE, W OIUCHIBATH CBOWCTBA
HA3BaHHBIX TeJl, BBISIBIISTH CXOACTBA M PA3IUUUs: MEXKIy MUPAMUIOH H
MPU3MOI; MKy HUIMHAPOM, KOHYCOM H LIapOM;

pacmo3HaBaTh pa3BEPTKU Mapajuieienunena, Kyba, MPU3MbI, MUPAMHIBL,
KOHYCa, [IWJIMH]pa; KOHCTPYHPOBATH ITAHHBIE Tela U3 pa3BEPTOK, CO3AaBATh
UX MOJIENH;

CO3[1aBaTh MOJENH NPOCTPAHCTBEHHBIX (UTyp (W3 Oymaru, MpOBOJIOKH,
MJIACTUIIMHA U JIP.);

U3MEPSATh HA MOJICISIX: JUIMHBI pé0ep MHOTOrPaHHUKOB, AUaMETp IIapa;
BBIBOJIUTH POpMYITy 00bEMa MPSIMOYTOJILHOTO Tapaliesienue/a;
BBIYUCIATh 10 (GopMysiaM: 00BEM MNPSIMOYTOIBHOIO Tapaieienuresaa,
Ky0a; UCIONb30BaTh SMUHHIIBI H3MEPEHUsI 00BEMA; BBIYNCIATE O0BEMBI T,
COCTaBIICHHBIX M3 KyOOB, MapauIeNenuIe/[OB; pelaTh 3aJ1a4i ¢ pealbHbIMU
JaHHbIMU.

IToeTOpEHue
u
o0obmmenme.
(10 1.)

IToeTOpEHue OCHOBHBIX
MOHATUI U METOJIOB KYypCOB 5
u 6 KjaccoB, O0OOOIIEHHE U
cUCTeMaTHu3alus 3HaHUH.

0000maTh W CHCTEMAaTH3UPOBATh 3HAHUS IO KypCy MaTeMaTUKH 5 u 6
KJIACCOB;

BBIYHCIIATh 3HAUCHHS BBIPAXEHHWH, COAEPKAIMX HATypalbHBIE YHCIA,
OOBIKHOBEHHBIE M IECATUIHBIC IPOOH, BBHITOIHATH MPE0OPa30BaHUS TNCEN
U BBIPAYKEHUM;

BBIOMpATh CIIOCOO CpaBHEHMs YMCENl, BEIYMCIEHUH, PIMEHATh CBOMCTBA
apupMETHICCKUX ICHCTBUN TS paIliOHATN3ANH BEIYUCICHUH;
OCYIIIECTBIIATh CAMOKOHTPOJb BBITIONHIEMBIX JNEHCTBUNA W CAMOMIPOBEPKY
pe3yabTaTa BBIUMCICHHI;

pemaTe 3a1a49u U3 pearbHON KU3HU, TPUMEHSITh MaTeMAaTHYeCKHe 3HAHMS
JUTS PELIeHHs 3a/1a4 U3 IPYTHX y4eOHBIX IPEIMETOB;

pemaTts 3aJadu pa3HBIMH CIIOCO0aMH, CPaBHHUBATH CIIOCOOBI pEIIeHUS
3a/1a4y¥, BEIONPATh PallMOHAIBHBIN CIIOCO0.

https://resh.edu.ru/subject/lesson/69
23/
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IHoypouHoe miianuposanue no yueonomy kypcy «MATEMATHUKA»

6 Kiacc

(5 yacoB B Henel10, Bcero 170 yacoB)

Kounuyecrn
0 4acoB Hat
Ne n/m | HaumeHoBaHue pa3aejioB M TeM IPOrpaMMbl JJIeKTPOHHBbIE PecypPcChI
BCer a
K/
o p
1 Apupmernyeckre eHCTBHS C MHOTO3HAYHBIMU HATYPAITbHBIMU YHCIIAMH. 1 1 https://resh.edu.ru/subject/lesson/7235/
2 AprdmMeTndyecKre AeHCTBISI ¢ MHOTO3HAYHBIMU HATYPATbHBIMU YHCIIAMH. 1 1 https://resh.edu.ru
3 Aprdmerndeckie AeHCTBUS ¢ MHOTO3HAYHBIMU HATYPAIbHBIMU YUCITAMHU. 1 1 https://resh.edu.ru
UnciioBbIe BRIPAXKEHUS, TIOPSAOK JEHCTBII, HCIOIB30BaHKe CKOOOK. IlepemecTurenpHoe .
3 DECHHA, TIOPAIOK A p 1 1 |https://resh.edu.ru/subject/lesson/6208/
W COYETATEIbHOE CBOWCTBA CIIOKEHHSI M YMHOKCHUS
B UnciioBbIe BRIPAKEHHUS, TOPSIOK JIEHCTBHI, HCIIOIB30BaHKE CKOOOK. [lepemMecTHTENBHOE 1 1 https://resh.edu.ru/subject/lesson/6208/st
1 COYETATEIbHOE CBOWCTBA CIIOKEHHSI M YMHOXKCHUS art/
UricoBEIE BEIPAKEHHS, ITOPSIIOK IEHCTBHUM, HCIIONB30BaHne cKoOOK. IlepeMecTuTeNbHOE
6 p U1, TIOPAIOK L p 1 2 https://resh.edu.ru
M COYETATEIIbHOE CBOWCTBA CIIOKEHHSI M YMHOKCHHUS
7 OxpyrieHue HaTypaabHBIX YHCEI. 1 2 https://resh.edu.ru/
8 OxpyrieHue HaTypaabHBIX YHCEI. 1 2 https://resh.edu.ru
€JIUTENN U KpaTHBIE YKCia; HauOOIBIINKM OOIIMH AeJIUTEIb U HauMEHbIIIee O0IIee .
0 A P H A H 1 2 https://resh.edu.ru/subject/lesson/7746/
KpaTHOE
€JIUTENN U KpaTHBIE YKMCiIa; HANOOIBIINN 001U NeIUTENh U HAHMEHbIIIEE 00I1ee
10 A P A H 1 2 https://resh.edu.ru/
KpaTHOE
€JIUTENN U KpaTHBIE YMCiIa; HANOONBIINN OOIIUN AETUTENb U HaUMeEHbIIIee 001Iee
11 A P A Hl 1 3 https://resh.edu.ru
KpaTHOE
€JIUTENN U KpaTHBIE YKMCiIa; HANOOIBIINN 001U NeIUTENh U HAHMEHbIIIEE 00I1ee
12 A P HHH A H 1 3 https://resh.edu.ru
KpaTHOE
13 [Tpocteie uncna. Paznoxenue uncna Ha MPOCTbIE MHOKUTEIH. 1 3 https://resh.edu.ru/
14 [TpocThie uncina. PasnoxkeHne ynciia Ha IPOCThIE MHOXHTEN 1 3 https://resh.edu.ru/subject/lesson/7236/st
P ' P ' art/?ysclid=m402zd55w5108057220
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15 [IpocThie uncina. PasnoxkeHne Yrcia Ha IPOCThIC MHOXKHTEH. 1 3 https://resh.edu.ru/subject/lesson/7236/
16 JIeIMMOCTh CYMMBI M TTPOM3BEICHHUS. 1 4 https://resh.edu.ru/subject/lesson/5255/c
17 J1eTHMOCTh CYyMMBI U TIPOU3BEICHHSL. 1 4 https://resh.edu.ru/subject/lesson/5255/
18 J1eMMOCTh CYMMBI M IPOM3BEIEHHSL. 1 4 https://resh.edu.ru/
19 JleneHne ¢ OCTaTKOM. 1 4 https://resh.edu.r/
20 JleneHne ¢ OCTaTKOM 1 4 https://resh.edu.ru/subject/lesson/7709/
PeriieHne TeKCTOBBIX 33124 apru()METHIECKAM CIIOCOOOM COJIepIKaIie 3aBHCHMOCTH,
21 CBSI3BIBAIOLIMX BEIMYUHBI CKOPOCTH, BPEMSI, PACCTOSHHE, IPOU3BOAUTEILHOCTD, Bpems, |1 S5 https://resh.edu.r/
00beM paboThl. CBSI3b MEK/TY SAMHHUIIAMH H3MEPEHHUS Ka)KION BETHYHHBI.
PeriieHre TEKCTOBBIX 33124 apru()METHIECKAM CIIOCOOOM COJIepIKaIie 3aBHCHMOCTH,
22 CBSI3BIBAIOLIMX BETUYUHBI CKOPOCTh, BPEMS, PACCTOSHHUE, TPOU3BOIUTENLHOCTD, BpeMs, |1 5 https://resh.edu.ru/subject/lesson/684/
00beM paboThl. CBSI3b MEK/Y SAMHHUIIAMH H3MEPEHHUS KaJKION BETUYHHBI.
PeriieHre TEKCTOBBIX 3324 apu()METHIECKAM CIIOCOOOM COJIEpIKaIie 3aBUCHMOCTH,
23 CBSI3BIBAIOLIMX BEIUYMHBI CKOPOCTh, BPEMS, PACCTOSHKE, TPOU3BOUTEILHOCTD, BpeMs, |1 5 https://resh.edu.ru/subject/lesson/684
00beM paboThl. CBSI3b MEKTY SAMHHUIIAMA H3MEPEHHUS KaXKION BETUYHHBI.
24 Konmponvnaa paboma 1 1 5
Harssiaablie nmpefcTaBieHns o GUrypax Ha IIOCKOCTH: TOYKA, IPSIMasi, OTPE3OK, JT
25 8 belt uryp > 1P » OTPE3OI, JIYH, 1 5 https://resh.edu.r/
yroJ1, JIoMaHasi, MHOTOYTOJIbHUK, YETHIPEXyTOJIbHHK, TPEYTOJIbHUIK.
B3anMHOE pacroioKeHne ABYX MPSMbIX Ha IIOCKOCTH, [lapaiuienbHble mpsMbie
26 P AABYX TP > ap P 1 6 https://resh.edu.r/
[leprieH MKy IAPHBIC TPSIMBIC.
B3anMHOE pacroioKeHre ABYX MPSMbIX Ha IIOCKOCTH, [lapaienbHble mpsMbie .
27 P JBYX TP - 1ap p 1 6 https://resh.edu.ru/subject/lesson/7311/
[leprieH UKy ISPHbIE PSIMBIC
M3MepeHre pacCTOSHAN: MEeXy IByMs TOYKaMHU, OT TOYKH 0 NMPSIMOM, AJTMHA MapIIpyTa
28 P pa oY HABYM ’ 710 ip e PHipyTa)) 6 https://resh.edu.r/
Ha KBaJPATHOI CETKe.
29 lI3MepeHne 1 MOCTPOSHUE YTIIOB C MTOMOIIBIO TPAHCIIOPTHPA. 1 6 htts//re.edu. /
30 3MepeHne U IOCTPOEHNE YIVIOB C IIOMOLIBIO TPAHCIOPTHPA. 1 7 https://resh.edu.ru/subject/lesson/7735/
31 Konmponwvnasn paboma2 1 7 https://resh.edu.r/
32 OOBIKHOBEHHASI IPOOb, OCHOBHOE CBOWCTBO JPOOH, COKpalleHne Apooei 1 7 https://resh.edu.r/

39




33 OOBIKHOBEHHASI TPOOb, OCHOBHOE CBOMCTBO JpOOH, COKpaIeHUe Ipooei 1 7 https://resh.edu.ru/subject/lesson/705/
34 OOBIKHOBEHHASI TPOOb, OCHOBHOE CBOMCTBO JAPOOH, COKpaIeHUe Ipooei 1 7 https://resh.edu.ru/subject/lesson/705/
35 OOBIKHOBEHHAsI IPOOb, OCHOBHOE CBOMCTBO JPOOH, COKpAIICHUE Ipo0ei 1 8 https://resh.edu.ru/subject/lesson/705/
36 CpaBHEHHE U YIOPSI0YNBaHKE pOOei 1 3 https://resh.edu.r/
37 CpaBHEHHE U YIIOpsiA0YUBaHuEe ApoOei 1 8 https://resh.edu.ru/subject/lesson/6889/
38 Perenue 3aa4 Ha HAXOXKICHHUE IIETIOT0 U IIEJIOT0 MO €ro YacTH. 1 8 https://resh.edu.r/
39 Perenme 3aa4 Ha HAXOXK/ICHHE TIETIOT0 U IIEJIOT0 1O €ro YacTH. 1 8 https://resh.edu.ru/subject/lesson/7764/
40 JIpoOHOE YKCII0 KakK pe3y/abTaT JAeIeHus 1 https://resh.edu.r/
41 [IpencraBiieHnE NECITUIHON BvBI/II[e OOBLIKHOBEHHOI )j[pOGfI 1 BO3MOXKHOCTh 1 10 https:/resh.cdu.r/
[pECTaBJICHUs] OOBIKHOBEHHOMN APOOH B BUJE ACCATHUHOM
) [IpencraBiieHne neCITUIHON BVBI/IJIG OOBIKHOBEHHOMH )1p0631 1 BO3MOXXHOCTh 1 10 https://resh.cdu.ru/subject/lesson/7238/
[pencTaBIeHns OOBIKHOBEHHOH Ap0o0OH B BUE JECITHIHON
43 [IpencraBiieHne AeCITUIHON BVBI/IJIG OOBIKHOBEHHOM )1p0631 U BO3MOXKHOCTh 1 10 https:/resh.edu.ru/subject/lesson/7238/
[pencTaBIeHnss OOBIKHOBEHHON Ap0o0H B BUAE JECITHIHON
44 [TonsTHE IpOLIEHTA. 1 10 |https://resh.edu.ru/subject/lesson/6846/ /
45 BrranciaeHre IpoeHTa 0T BEMHYMHBI U BEJIMYHMHEI OT €r0 IPOLICHTA 1 10 |https://resh.edu.ru/subject/lesson/6847/
46 BrranciaeHre IponeHTa OT BEIMYUHEL U BEIMYHMHEI OT €r0 IPOLIEHTa 1 11 |https://resh.edu.ru/subject/lesson/6848/
47 BrranciaeHre IpoeHTa 0T BEMHYUHBI U BEJIMYHMHEI OT €r0 IPOLICHTa 1 11 |https://resh.edu.ru/subject/lesson/6839/
48 Pemenne 3a1a4 Ha IPOLIEHTEI 1 11 |https://resh.edu.r/
49 Pemenye 3a1a4 Ha IPOLICHTHI 1 11 |https://resh.edu.r
50 Pemenne 3ana4 Ha IPOLIEHTHI 1 11 |https://resh.edu.ru/subject/lesson/1060/
51 [Konmponvnas paboma 3 1 12 |https://resh.edu.ru/subject/lesson/6853/
<o Perenue 3a1a4, cofepiKanmx 3aBHCHMOCTD LIEHa, KOTHYECTBO, CTOMMOCTB. CBsi3b | 12 |https://resh.edu.r/
MEKIY STMHHIAMEI U3MEPCHHS Ka) IO BETUYHNHBI
53 Perienre 3a1a4, cofepiKanmx 3aBHCHMOCTD LICHA, KOHUCCTBO, CTOUMOCT®. CBsi3b | 12 |https:/resh.edu.ru/subject/lesson/5692/
MEKIY STMHHIAMEI U3MEPCHHS KaX IO BETUYHUHBI
54 [IpeacrarieHue qTaHHBIX ¢ TIOMOIIBIO TaOuIl U quarpamm. CTonOuaTeie THarpaMMbi: | 12 |https://resh.edu.r/
YTEeHME U TIOCTpOeHHEe. UTeHHe KPYTroBbIX JUArpaMM.
55 [IpencrarieHue JaHHBIX ¢ TOMOINBIO TAOIHUI ¥ quarpamM. CTon0ouaThie TUarpaMMal: 1 12 |https:/resh.edu.ru/subject/lesson/6922/
YTeHME U TIOCTpoeHHe. UTeHHe KPYTroBbIX JUArpaMM.
60 [IpencraBieHue NaHHBIX C TOMOINBIO TAOIUI] U nuarpamMM. CtonbuaThie TUarpaMMel: 1 13 https://resh.edu.r/
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UTCHNEC U ITOCTPOCHUC. YrteHue KPYI'OBbBIX JUATr'PAMM.

61 JlecsaTruHbIe IPOOH M METPHUECKast CHCTEMa Mep. 13 |https://resh.edru/
[IpencraBienue necATHYHON JPOOU B BUJC OOBIKHOBEHHOM IPOOU U BO3MOXKHOCTh
62 best A .- A AP 13 |https://resh.edu.r/
[pPECTaBJICHUs] OOBIKHOBEHHOMN APOOH B BUJE ACCATUUHOM
[IpencraBieHue NeCATHUHON IpOOH B BHJIC OOBIKHOBEHHOM IPOOU U BO3MOXKHOCTh .
63 beaL A . A AP 13 |https://resh.edu.ru/subject/lesson/7238/
[pEICTaBJICHUs] OOBIKHOBEHHOMN APOOH B BUJE ACCATUUHOM
[IpencraBienue NecATHYHON JPOOU B BUJC OOBIKHOBEHHOM POOU U BO3MOXKHOCTh .
64 pea A - A AP 13 |https://resh.edu.ru/subject/lesson/7238/
[peCTaBJICHUs] OOBIKHOBEHHOH JPOOH B BUJE JCCATUIHOM
65 CpaBHEHHS JECATHUHBIX IpOOEH 14 |https://resh.edu.r/
66 CpaBHEHHS JECATHUHBIX IpOOEH 14 |https://resh.edu.ru/subject/lesson/6902/
Apu METHYECKHE JENCTBUSA CU YUCIIOBBIE BEIPAXKEHUS C O6BIKHOBeHHBIMI/I )51
67 pud A p 14 |https://resh.edu.r/
NCCATUYHBIMU )IpO6$[MI/I.
Apu METHYECKHE JENCTBUSA CU YHCIIOBBIE BEIPAKEHUS C O6BIKHOBCHHI)IMI/I u .
68 pu¢p A p 14 |https://resh.edu.ru/subject/lesson/6904/
NCCATUYHBIMU )IpO6$[MI/I.
Apu METHYECKHE JENCTBUSA CU YHCIIOBBIE BEIPAXKEHUS C O6I)IKHOB€HHBIMI/I 158 .
69 pud A p 14 |https://resh.edu.ru/subject/lesson/6904/
NCCATUYHBIMU )IpO6$[MI/I.
70 OxpyrieHue 15  |https://resh.edu.ru/subject/lesson/23/
71 OxpyrieHne 15  |https://resh.edu.ru
PelieHre TEKCTOBBIX 3a/1a4 COJEPIKAIIME 3aBUCUMOCTH, CBSI3bIBAIOIINX BETUYHHBI
72 A Alepaalil ’ H . 15  |https://resh.edu.ru
CKOPOCTh, BpeMsl, paccTosiiue, CBsI3b MEXKY CIMHUIIAMH H3MEPEHHSI KaXKI0 BETUYHHBI.
PerieHre TEKCTOBBIX 33724 COAEPIKAIIME 3aBUCUMOCTH, CBSI3bIBAOIINX BETHYMHBI
73 A Alepaalil ’ H N 15  |https://resh.edu.ru
CKOPOCTh, BpeMsl, paccTosiiue, CBsI3b MEK/Y CAMHUIIAMH H3MEPEHHS KaKI0H BEITMIUHBI.
PerieHre TEKCTOBBIX 33724 COAEPIKAIIME 3aBUCUMOCTH, CBSI3bIBAOIINX BETHYMHBI .
74 Alatt CoReparal : H y 15  |hitps://resh.edu.ru/subject/lesson/5243/
CKOPOCTh, BpeMsl, paccTosiiue, CBsI3b MEKY CIMHUIIAMH W3MEPEHHsI KaXKI0H BETUYHHBIL.
75 Konmponovnas paboma 4 16  |https://resh.edu.ru
76 OKpYXHOCTB, KPYT. 16  |https://resh.edu.ru
Bubl TpeyronbHUKOB: OCTPOYIOJbHBIM, TYOYTOJIbHBIN, NPSIMOYTOIbHBIM
77 BT TPEYTOIIBIY POYTOILHEIH, TyHOyr > TIPAMOYT ’ 16  |https://resh.edu.ru
aBHOOCPEHHBIN, PABHOCTOPOHHHUI.
Bubl TpeyroinbHUKOB: OCTPOYTOJBHBIM, TYIOYTOJIBHBII, TPSIMOYTOJIBHBIN
78 JIbL TPEYT MBI POYTOTIbHBIH, TYHOYT > TIPAMOYT ’ 16  |https://resh.edu.ru
aBHOOCPEHHBIN, PABHOCTOPOHHHI
1300paskeHne TeOMETPHYECKUX (GUryp Ha HETMHOBAHHON Oymare ¢ HCIOJIb30BaHUEM
79 P . P uryp ™ 16  |https://resh.edu.ru
[UPKYJISL, JINHEHKH, YTOJbHUKA, TPAHCIIOPTHPA.
["eomerpuveckre GUrypsl B mpocTpancTe (00bEMHBIE Tena) [TepBHUYHbBIC TIPEICTaBICHHS
80 p uryp pOCTp ( ) Iep el 17  |https://resh.edu.ru

o cepe, mape, KOHyce, HUIMHAPE UX MJIEMEHTaX U MPOCTEHIINX CBONCTBAX.
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["comerpuueckue GUTYphl B IpOCTpaHCTBE (00bEMHBIC Tena) [lepBUYHBIC IPEICTABICHUS

81 o0 cepe, mape, KOHyce, IUIMHAPE UX AIEMEHTaX U MPOCTEHIINX CBOWCTBAX ! 17 hups://resh.edu.ru
82 OTHOIIICHHUE. 1 17  |https://resh.edu.ru/subject/lesson/6844/
83 OTHOIIICHHUE. 1 17  |https://resh.edu.ru/subject/lesson/6844/
84 JleseHre B JAHHOM OTHOIICHHH 1 17 |https://resh.edu.ru/subject/lesson/6842/
85 JleseHne B JAHHOM OTHOIICHHH 1 20  |https://resh.edu.ru/subject/lesson/6842/
86 Maciira0, 1 20  |https://resh.edu.ru/subject/lesson/6843/
87 Macrura0, 1 20  |https://resh.edu.ru/subject/lesson/6843/
88 [Tpornopitust. [TpuMeHeH e MPONOpIiA IPU PEIICHUH 3a/1a4. 1 20  |https://resh.edu.ru/subject/lesson/6841/
89 [Tporopius. [IpuMeHeHre MPOMOPIUiA PU PEIICHUH 3a1a4 1 20  |https://resh.edu.ru/subject/lesson/6841/
90 [Tporoprus. [IpuMeneHue mporopIuii Mpy petieHn  3a1a4 1 21  |https://resh.edu.ru/subject/lesson/6849/
01 [Tporoprus. [IpuMeneHre mporopiuii Mpy penieHn  3a1a4q 1 21  |https://resh.edu.ru
92 Permenvie 3a7ja4 Ha MPOLIEHTHL. BeipaskeHne OTHOIIEHNS BETMYUH B MPOLIEHTaX 1 21  |https://resh.edu.ru
03 Pemenue 3a1a4 Ha IPOLIEHTHI. BbIpaskeHue OTHOILIEHUS BEIMYUH B IIPOLEHTaX 1 21  |https://resh.edu.ru/subject/lesson/1060/
04 Pemenue 3a1a4 Ha POLIEHTHI. BripaXkeHNe OTHOLIEHUS BEIUYMH B POLIEHTAX 1 21  |https://resh.edu.ru
05 Pemenue 3a1a4 Ha IPOLIEHTHI. BripaXkeHNe OTHOLIEHUS BEIUYHH B IPOLIEHTAX 1 22 |https://resh.edu.ru
R e T I R
e T
08 Konumponvnas paboma 5 1 22 |https://resh.edu.ru
09 OceBas cumMeTpud. 3epKanbHas cuMMerpus. [locTpoerrne ciMMeTpUIHBIX GUTYP. 1 22 |https://resh.edu.ru/
100 OceBas cumMMeTpusi. 3epkasibHast cummerpus. Iloctpoerne cuMmeTpuyHbIX GUTyp 1 23 |https://resh.edu.ru/subject/lesson/5971/
101 OceBas cummMerpus. 3epkaibHas cummerpus. [loctpoenne cuMmMeTpudHbIX QUTYp 1 23 |https://resh.edu.ru
102 LlenTpanbaast cummerpust. [loctpoeHne cuMmmMeTpuyHbIX GUryp. 1 23 |https://resh.edu.ru
103 LlenTpanpras cumMmerpus. [locTpoenne ciMMeTprIHBIX GUTYP. 1 23 |https://resh.edu.ru
104 KonrposnsHast pabora 6 1 23 |https://resh.edu.ru
105 [Iprmenenue OYKB 1151 3aIMCH MaTEMAaTHUYECKUX BBIPAKCHUI M NPEIUIOKEHHH. 1 24 |https://resh.edu.ru
106 CaoiicTBa apr(h)METHUECKUX JCHCTBUI 1 24 |https://resh.edu.ru
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107 bykBeHHBIC BRIPQXKEHUSI U YUCIIOBBIC MTOJACTAHOBKH. 1 24 |https://resh.edu.ru

108 ByKBEHHBIC BRIPOKEHHS W YHUCIIOBBIC TIOJCTAHOBKH. 1 24 |https://resh.edu.ru

109 byKBEHHBIC PABEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMITOHCHTA. 1 24 |https://resh.edu.ru/subject/lesson/6876/
110 byKBEHHbBIC PAaBEHCTBA, HAXOXKICHUE HEM3BECTHOI'O KOMIIOHEHTA. 1 25  |https://resh.edu.ru/subject/lesson/6875/
111 ByKBEeHHBIC PaBEHCTBA, HAXOXK/ICHUE HEM3BECTHOTO KOMITOHEHTA. 1 25  |https://resh.edu.ru

112 bykBeHHBIC paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA. 1 25  |https://resh.edu.ru

113 dopmybl; hopMyIIbl IEpUMETPa U ILIONIAAN IPSIMOYTOIbHUKA, KBaIpaTa. 1 25  |https://resh.edu.ru

114 Dopmybl; hopMyIIbl IEpUMETPa U TUIOMIAAN PSIMOYTOJIbHIKA, KBaIpaTa. 1 25  |https://resh.edu.ru

115 DopMyIIBI IJTMHBI OKPYKHOCTH, TUIOHIAANA Kpyra 1 00beMa Iapa 1 26  |https://resh.edu.ru

116 DopMyIIbI ITHHBI OKPY)KHOCTH, TUIOMIAAN Kpyra 1 o0beMa Iiapa. 1 26  |https://resh.edu.ru

117 DopMyIIbI IJTMHBI OKPY>KHOCTH, TUIOIIAIM Kpyra 1 o0bema Iapa. 1 26  |https://resh.edu.ru

118 2;22‘;12;6‘;$§;;‘:H?;‘i‘; ;ﬁgﬁ‘o “3:5:§“HK3’ OKpyrIeHHe pesybTata. CocTapienue |, 26 |https://resh.edu.ru/subject/lesson/6874/ /
119 g;gij; ;ig;;;l;;a;iz }2;121;1;?0 Hg:ﬁ:;nnxa, OKpyTJIeHHe pe3ynbTata. CocTaBieHue 1 26 |https://resh.edu.ru/

120 g;ii‘g;;e‘gg;;;ﬁi‘é ;ﬁiﬁﬁ;ﬁ:ﬁ;‘;ﬂm’ OKpyriienne pesyaptata. Coctasnenne | | 27 |https:/resh.edu.ru/subject/lesson/6892/
121 16’;1(1]1;1;?; ;eléi:;;;;;a;i: yocﬁziﬁ?o Hg:g:;plm(a, OKpyTJIeHHe pe3ynbTata. CocTaBIeHHEe 1 b7 |https://resh.edu.ru/

122 Konumponvnas paboma 7 1 27

123 [lonoxurensHble U OTpULATENbHBIC Yncia. Llenble uncna. 1 27  |https://resh.edu.ru/subject/lesson/6872/
124 [lonoxxurensHbIE U OTpULIATENbHBIE Yncna. Llenble yncia. 1 27  |https://resh.edu.ru/

125 [TonoxuTenbHbIC U OTpULATENbHBIE yncia. Llenblie yucia. 1 28  |https://resh.edu.ru/

126 [lomoykuTenpHBIE U OTPULIATENBHBIE YKcna. Llensle uncia. 1 28  |https://resh.edu.ru/subject/lesson/6862/
127 Monyns 4ncia, FeoMeTpuIecKas HHTEPIIpETalus MOLYJIs. 1 28  |https://resh.edu.ru/

128 Monyns 4ncia, FeoMeTpuIecKas HHTEPIIpETalus MOLYJIs. 1 28  |https://resh.edu.ru/

129 Moaynp 4ncia, FeoMeTpuiecKkas HHTEpIpeTaus MOy JIs. 1 28  |https://resh.edu.ru/subject/lesson/6862/
130 UrcioBbIe TPOMEKYTKH. 1 29  |https://resh.edu.ru/

131 UrcnoBbIE TPOMEKYTKH. 1 29  |https://resh.edu.ru/
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132 UrcIoBBIE TPOMEKYTKH. 1 29  |https://resh.edu.ru/
133 UrcoBBIE TPOMEKYTKH. 1 29  |https://resh.edu.ru/
134 CpaBHEHUE MOIOKUTEIBHBIX M OTPHIIATEIBHBIX YHCE. 1 29  |https://resh.edu.ru/subject/lesson/6861/ /
135 CpaBHEHUE MOIOKUTEIBHBIX M OTPHIIATEIBHBIX YHCE. 1 31  |https://resh.edu.ru/subject/lesson/6861/
136 CpaBHEHUE MOIOKUTEIBHBIX M OTPHIIATEIBHBIX YHCE. 1 31  |https://resh.edu.ru/subject/lesson/6861/ /
137 CpaBHEHHE TIOJIOKHUTEIBHBIX H OTPUIATEIBHBIX YUCEIL. 1 31  |https://resh.edu.ru/
138 ApudMeTnyeckre IeHCTBUS C MOJOKUTEIBHBIMU U OTPULIATSIIbHBIMU YU CIAMH. 1 31  |https://resh.edu.ru/subject/lesson/6863/
139 Apudmerndyeckre IeHCTBUS C TOJI0KUTEIBHBIMU M OTPUIATEIBHBIMU YHCITAMHU. 1 31  |https://resh.edu.ru/subject/lesson/6864/
140 ApudMeTnyeckre IeHCTBUS C OJ0KUTEIBHBIMU U OTPULIATEIHBIMHA YMCIIAMH. 1 32 |https://resh.edu.ru/subject/lesson/6865/ /
141 ApubMeTHIecKrue JSUCTBUS C TIOJOKUTEIBbHBIMA U OTPUIIATEIBHBIMHA YNCITAMH. 1 32 |https://resh.edu.ru/subject/lesson/6860/
142 Apudmerndeckre JeMCTBUS C OJIOKHUTETHHBIMU M OTPUIIATETFHBIMU YHCIaMH. 1 32 |https://resh.edu.ru/
Perenrie TeKCTOBBIX 3a1a4. Pemenne gornueckux 3aaad. Pemenue 3aaa4d mepedbopom
143 e A A pebop 1 32  |https://resh.edu.ru/
BCCX BO3MOYXHBIX BAPUAHTOB.
144 Permenme TeKCTOBBIX 3a1ad. Pemenue torndeckux 3amad. Pemenue 3amad mepedopom 1 32 |https://resh.edu.ru
BCEX BOBMOXKHBIX BAPHAHTOB
Perrenrie TeKCTOBBIX 3a1a4. Pemenne nornueckux 3anad. Pemenue 3aaad mepedbopom
145 A A A peoop 1 33  |https://resh.edu.ru
BCeX BOBMOXKHBIX BAPHAHTOB
146 Permenme TeKCTOBBIX 3a5ad. Pemenue torndeckux 3amad. Pemenue 3amad mepedopom 1 33 |https://resh.edu.ru
BCEX BOBMOXKHBIX BAPHAHTOB
147 Konmponwvnaa paboma 8 1 33 |https://resh.edu.ru
148 [IpsmMoyronpHasi cucTeMa KOOpIMHAT Ha IIOCKOCTH. 1 33  |https://resh.edu.ru
149 [IpssMOyToNMbHAs CHCTEMa KOOPAMHAT Ha TUIOCKOCTH. 1 33 |https://resh.edu.ru/
150 KoopauHaTh TOUKH Ha IIOCKOCTH, abciucca u opanHara. [Toctpoenue Touek u GUryp | 34 |https://resh.edu.ru
HA KOOPJAWHATHOM MIIOCKOCTH
KoopuHaThl TOYKH Ha MIOCKOCTH, adciucea U opanHara. [loctpoeHue Touek u Gur
151 P N » abell P R (uryp 1 34 |https://resh.edu.ru
HA KOOPJAWHATHOM TIOCKOCTH
152 Konmponvnas paboma 9 1 34 |https://resh.edu.ru
UeThipexyroibHUK, [IpruMepbl 4eThIpeXyroNbHUKOB. [IpAMOYroIbHUK, KBApAT:
153 PEXyT > "PAMED pexyr | PAMOYT > KBAIP 1 34  |https://resh.edu.ru/
MCTIOJIb30BAHKE CBOMCTB CTOPOH, YIJIOB, JIMArOHAJCH.
154 UeThIpeXyrobHUK, }_[pI/IMepLI HETBIPEX YT OIbHUKOB. IpssMoyronsHUK, KBaIpaT: 1 34 |nttps://resh.edu.ru/
MCTIOJIb30BAHKE CBOMCTB CTOPOH, YIJIOB, JIUArOHAJICH.
155 Harusiable mpeicTaBieHns O MPOCTPAaHCTBEHHBIX (UTypax: Mapauiesenures, Kyo, 1 35  |https://resh.edu.ru/
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mpu3Ma, MMpaMuia, KOHYC, HWIMHAP, map U cdepa.

Harmsgueie MMpeaACTaBJICHUA O MPOCTPAHCTBCHHBIX (bI/II‘yan: napaJjiCaCiuIica, Ky6,

156 1 35  |https://resh.edu.ru
npu3Ma, THpaMuIa, KOHYC, IIIHHIP, map U chepa.
157 306parkeHre MPOCTPAHCTBEHHBIX (BHUTY. 1 35  |https://resh.edu.ru/
158 [TprMepsl pa3BEPTOK MHOTOIPAHHHKOB, HIUIMHAPA U KOHYCA. 1 35  |https://resh.edu.ru/
159 g;?faHHe MoJIelieil TPOCTPaHCTBEHHBIX GUryp (13 OyMaru, MpoBOJIOKH, MIIACTWINHA U 1 35 |hitps://resh.edu.ru/
160 [TonsiTue 00bEMa; SIMHUIIBI H3MEPEHUs 00bEMA. 1 36  |https://resh.edu.ru/
161 [lonsTre 00bEMa; SAUHUILIBI U3MEPEHUS 00BEMA. 1 36
162 O0BEM TIPAMOYTOIBHOTO MapasuIeenuIena, Kyoa. 1 36  |https://resh.edu.ru
163 O0BEM MPSAMOYTOIBHOTO Tapasuielienumnena, Kyoa. 1 36  |https://resh.edu.ru/subject/lesson/7730/
164 Konumponvnas paboma 10 1 36  |https://resh.edu.ru
165-170 [[ToBTopenue. CucremMaTH3amus 3HAHUI 6 37-38|https://resh.edu.r/
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PABOYAS ITPOT'PAMMA 11O YYEBHOMY KYPCY «AJITEBPA»
Coaep:xkanue yueOHOro Kypca «AJjaredpa»

7 KJIacce
Yucsaa v BLIYMCTICHHUS.

PanmonanbsHbIe yncIa.

Jpo6u 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO]T OT 0/1HOH (hopMBI 3amucH Apoodei k apyroil. [loHsTHE paliMoHaNnbHOTO YKCIIa, 3aUCh, CPAaBHEHU €,
YIOPSAJOYMBAHUE PALIMOHANIBHBIX YHCEN. ApumMeTnyecKkue JIeHCTBUS ¢ PallMOHATIbHBIMM YMciIaMu. Pelienre 3a1a4 U3 peaqbHOM MPakTUKKU Ha YacTH,
HaJpoOu.

CreneHb ¢ HaTypaJbHBIM MTOKA3aTeIEeM: ONpeiesieHne, MpeoOpa3oBaHe BbIPAKEHNUN HAa OCHOBE ONPEAENIEeHUs, 3alUCh OOIBIINX YHCEIL.

[IpoueHTsl, 3anuCh MPOLIEHTOB B BUJE ApOOH U IpoOH B BUIE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4l Ha MPOLIEHTHI, PEUICHUE 3aJa4 U3 pealbHOU
MIPaKTUKH.

[IpumeHeHue NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHHs.

IlepemeHHbIe, YMCIOBOE 3HAYEHUE BBIPAKEHUS C IEpEeMEHHOH. JlomycTuMmble 3HaueHUs NepeMeHHbIX. [IpencTaBiieHne 3aBUCUMOCTH MEXIY
BEIMYMHAMHU B Buae Gopmyisl. Berancnenus no gpopmynam. IIpeobpaszoBanne OyKBEHHBIX BbIpaXKEHUH, TOXKIECTBEHHO PaBHBIE BBIPAX €HHUs, IIPaBUIIA
peoOpa3oBaHus CyMM M NPOU3BEICHMH, IpaBUiIa PACKPBITUS CKOOOK M MpPUBEIECHUSA NOJOOHBIX ciaraeMbiX. CBOICTBa CTENEHU C HATypalbHBIM
MIOKa3aTeeM.

OnHousnensl 1 MHOrowieHsl. Ctenenb MHOrousaeHa. Clio)xeHue, BBIUUTaHWE, YMHOKEHNE MHOTO4IeHOB. POpMYIIbl COKpaIIEHHOTO YMHOKEHUS:
KBaJpaT CyMMBI U KBajpatr pasHocTH. DopMysa pa3HOCTH KBaApaToB. Pa3iiojkeHrne MHOIOWIEHOB HA MHOYKUTEIIH.

YpaBHeHus.

VYpaBHeHHE, KOPEHb YpaBHEHUsI, IpaBUiIa IPeoOpa30BaHusl ypaBHEHUS, pABHOCWIBHOCTb YpaBHEHUIA.

JIuHeltHOe ypaBHEHHUE C OJJHOM IEPEMEHHOM, YMCII0 KOPHEN JTMHEHHOTr0 ypaBHEHUs, pelleHne JIMHEHHbIX ypaBHeHnH. CocTaBieHne ypaBHEHUN
10 YCJIOBHIO 33Jauu. PelieHne TeKCTOBBIX 3a/]1au C IOMOLIbI0 YpaBHEHHH.

Koopannarts! u rpaduku. ®yHKUHU.

KoopannaTa Touku Ha npsiMoil. PaccrosiHue Mex Iy IByMsl TOYKaMU KOOPAMHATHOM MPsIMOiA.

[IpsimoyromabHas cuctema KoopauHat, ocu Ox u Oy. AOciycca 1 oOpAMHATa TOYKH HAa KOOPAMHATHOM 1utockocTu. [IpumMeps! rpadukoB, 3aaHHBIX
¢dopmynamu. UteHnue rpadukoB peanbHbIX 3aBucumocteil. [lonstue ¢pynkiun. I'padux Gynkinun. CpoiictBa ¢pynkuuit. Jluneitnas gpynkuus, e€ rpaduxk.
I'paduk pyukuuu y=|x|..I'padudyeckoe pelieHne THHSHHBIX YPABHEHHIA.



8 kiace

Yucsia v BBIYUCTIEHHS.

KBanparuslii kopeHp u3 uucina. llondarue o6 uppauvoHanbHOM uucie. JlecsiTuuHble NpUONMMKEHUS HppaluoHalbHBIX uuces. CBoiicTBa
apuMeTHUeCKUX KBaIPATHBIX KOPHEH M X IPUMEHEHHUE K TIPe0Opa30BaHUIO YHCIIOBBIX BRIPAKCHUN U BBIYUCIICHUSIM.

JlelicTBUTENIbHBIEC YHCIIA.

PanvionaneHbie 4YKclia, UppalnMoOHAIbHBIE YWCIA, KOHEUYHbIE UM OECKOHEYHbIC ICCATHYHBIC IpOOM. MHOXKECTBO JCHCTBUTEIBHBIX YHCEI,
JEUCTBUTENLHBIE YHCTIA KaK OECKOHEUHBIC JECATUYHBIC APpoOH. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXTY MHOXKECTBOM JCHCTBUTEIBHBIX YHCET U
KOOPAMHATHOW MIPSMOIA.

CpaBHEHHE TEUCTBUTENBHBIX YUCEN, apU(METUUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

AJiredpanyecKue BbIpasKeHUsl.

AnrebOpandeckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoit npoou. CrokeHne, BBIUMTaHUE, YMHOKECHHE, JIETICHUE aNreOpandecKux IpoOeid.
PanmonansHbIe BRIpaKEHUS U WX MPeoOpa30BaHue.

YpaBHeHus.

JluneiiHoe ypaBHEHUE C IBYMS MIEpeMEHHBIMH U ero rpaduk. Crucrema ABYX JMHEWHBIX YPAaBHEHHH ¢ ABYMs NepEMEHHBIMU. Penenune cucreM
ypaBHEHUH CITOCOOOM TMOACTaHOBKH. [IprMephl pemeHnst TEKCTOBBIX 33714 ¢ IIOMOIIIBIO0 CHCTEM JTMHEHHBIX YPAaBHCHHI.

D yHKIUMH.

I'paduaeckoe pernieHne cucTeM JTUHEHHBIX YPaBHCHU.

. k .
I'paduku Gyakumii y = oY= VX ¥ ux cBoiicTa.

9 kJaacc

Yucaa v BLIYHCIEHUS.

Crenensb c 1eNbIM MoKa3aTesieM 1 €€ cBoiicTBa. CTaHgapTHas 3allMCh YKCIA.

N3mepenust, npuOInKeHus, OIICHKH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MHUPA, JTUTEIBHOCTH MPOIIECCOB B OKPYKAIOIIEM MUPE.

[TpubmmkE€HHOE 3HAUeHNE BEJITMYUHBI, TOUHOCTD MpuOmkenus. Okpyrinenue uncen. [Ipukuaka u oleHka pe3yabTaTOB BHIYMCICHUI.

YpaBHeHNsI 1 HEPABEHCTBA.

KBanpatHoe ypaBHeHue, opmyrna KOpHeW KBajpaTHOro ypaBHeHHs. Teopema Buera. Pemienue ypaBHeHUM, CBOISIIMXCS K JIMHEHHBIM U
kBaapatHbIM. [IpocTeiiine ApoOHO-parioHaTbHBIE YPaBHEHUS.

Pemenue npoOGHO-paliiOHATBHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 alre0pandyeckKuM METOJIOM.

HucnoBble HEpAaBEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ 0HOM mepeMeHHOU. PaBHOCUIBHOCTE HEpaBEeHCTB JIMHENHHbIE HEPABEHCTBA C OJHOM
nepeMeHHON. CrucTeMbl JIMHEHHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.
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Koopaunartsl u rpapuku. ®yHKIHH.

UYucnoBele MpoMexyTKH. 1300paxkeHre YUCIOBBIX IPOMEXYTKOB Ha KOOPAUHATHON IPSIMOM.

[Monsitne Gpynkuu. O6IaCcTh ONpEAETICHNS U MHOXKECTBO 3HaUeHUH QyHKIMH. CriocoOb! 3a1aHusl PyHKIHHA.

I'padux Gynkum. Yrenue cBoiictB pyHKunu no e€ rpaduky. [Ipumeps! rpadukoB GyHKINHA, OTpasKkaIOMIMX peabHbIe POIIECCHI.

k .
OyHKIMH, OTIMCHIBAIONIUE MPSMYIO M 0OpaTHYIO MPOTIOPIUOHATIBHEIE 3aBUCUMOCTH Y = kx,y = o uxrpaduky u cBoiicrBa. OyHKIMHY = kX +

b,y f—xz,y:x3,y = x, y=|x|,y = Vx, ux rpaduku u cBoiicTsa.
I'paduueckoe perenne ypaBHEHHI.

10 kaacc

AJiredpanyecKue BbIpasKeHUsl.

KBanpatHblil TpéxusieH; pa3ioKeHne KBaJpaTHOTO TPEXWIEHa Ha MHOKHUTEIIH.

[IpeoGpa3oBanue paroHaIbHBIX BHIPAKEHUH.

YpaBHeHHUsI U HEPABEHCTBA.

Pemenue ypaBHeHuUi, CBOIANINXCS K KBaIpaTHOMY, OUKBaapaTHOMY ypaBHEHUIO. [I[puMeps! penieHns ypaBHEHUN TPEThei 1 YeTBEPTOM CTETICHEH
pa3ioKeHueM Ha MHOKHUTENH. [IpoOHO-paloHaNnbHbIE YpaBHEHHUS.

CucrteMbl ypaBHEHHI.

VYpaBHeHHe ¢ IByMs IepeMEHHBIMU U ero rpaduk. Pemenue cucrem IByX JIMHEHHBIX YpaBHEHUH ¢ IByMs IepeMeHHBIMU. Pelienue cucrem IByx
YpaBHEHUH, OJTHO U3 KOTOPBIX JIMHENHOE, a APYrO€ — BTOPOU CTETICHHU.

[Ipumeps! pelieHus cHUCTeM HEJIMHEHHBIX YpaBHEHUU C IBYyMs MepeMEeHHbIMU. ['paduueckas MHTepHpeTanus CUCTEMbl YPAaBHEHUN C IBYMs
[I€PEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1au alNreOpandeckum crocoooMm.

KBagparHble HepaBeHCTBa.

I'padmyeckas uHTEpIpETALIMS HEPABECHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

Koopaunats! u rpaduku. ®yHKIHHU.

Ksanparuunas ¢ynkmus, e€ rpaduk u ceoiicta. [Tapabona, koopauHATHI BEPIINHBI TApPa00JIbl, 0Ch CHMMETPHH Mapadoibl.

I'padmyeckoe pemieHre ypaBHEHUI U CUCTEM ypaBHEHUH.

Yucii0BbIe N0CJI€10BATEILHOCTH.

Omnpenenenre u cnocoObl 3aJaHKs YUCIOBBIX TOCTIEI0BATEIBHOCTEIN.

[ToHsiTHE YNCIOBOH MOCIEIOBATEILHOCTH. 3a/JaHUE MOCIEI0BATEILHOCTH PEKYPPEHTHOM hopMynoii u (opMyIoil n-ro uieHa.

Apudmernueckas u reoMmerpuueckas nporpeccun. @opMmyinsl n-ro 4ieHa apupMeTHIECKON U TeOMETPUIECKON MPOTPecCHii, CyMMBbI TIEPBBIX N
YJICHOB.
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N3o00paxkenue wieHOB apu(METHUYECKOW M TEOMETPUYECKOW MpOrpeccMii TOYKaMW Ha KOOPAWMHATHOW TUIOCKOCTH. JIMHEHHBIH U
AKCHOHEHIMANBHBIA pocT. Cl10KHbIE TIPOLICHTHI.
IloBTOpeHue U cucreMaTu3anus U3y4eHHoro B 5—10 kiaaccax.

H.]IaHI/lpyeMble NPpEeAMETHBLIC PE3YJIbTAThI 0CBOCHUS yqeﬁﬂoro Kypca «A.J1re6pa»

7 KJIacce

Yucna ¥ BEIYMCIIEHUA

BBITIOJIHATh, COYETask YCTHHIE U MMCbMEHHBIE TPUEMBI, apu(METHUECKHUE JEHCTBUS C pallMOHAIbHBIMU YHCIIAMU;
HaxXOJUTh 3HAUEHUS YHCIIOBBIX BBIPAKEHUH; NMPUMEHSATh pa3HOOOpasHble CHOCOObBI U MPUEMBI BBIYMCICHUS 3HAYEHUH JPOOHBIX

BBIPAKEHUH, cofiepKalluX OOBIKHOBEHHBIE U IECTUYHBIE POOH;

MepPEeXOIUTh OT OJHOM (HOPMBI 3amucU Yucell K Apyroi (mpeoOpazoBbIBaTh ACCATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B

JECATUIHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITHUYHYIO TPOOB);

CpPaBHMBATh U YIOPSIA0UYNBATh palliOHATIbHbIE YHCIIA;

OKPYTJISITh YHCTIA;

BBITIOJIHATh IPUKUKY U OLIEHKY PE3YJIbTATa BBIUUCICHUMN, OLICHKY 3HAYEHUIN YMCIIOBBIX BBIPAKEHUH;

BBITIOJIHATH ACUCTBUSA CO CTENEHSIMU C HATYPAJIbHBIMM ITOKAa3aTEIsIMU;

MIPUMEHSATH PU3HAKU JEIUMOCTH, PA3JIOKEHHE HA MHOKUTENH HATYPaJIbHbIX YUCEN;

penaTh MPaKTUK OPUEHTUPOBAHHBIE 33J1a4M, CBSI3aHHBIE C OTHOIIEHUEM BEJIMYWH, NMPONOPLUUOHAIBHOCTBIO BEIWYWH, NMPOLEHTaAMU;

MHTEPIPETUPOBATH PE3YNIbTAThI PEIICHUS 3a/1a4 ¢ yYETOM OTPaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX 0OBEKTOB.
AnrebpandecKkue BbIPaXKEHHUS:

Pa3HOCTH;
[ J

HCIIOJIB30BATh aﬂre6panqec1<y10 TEPMHHOJIOTHIO U CUMBOJIUKY, IIPUMCHATH e B IIpouecce OCBOCHUA yqe6H0r0 Marepuala,

HaXOoAUuThb 3HAYCHUA 6YKBCHHBIX BBIpa)KeHI/Iﬁ IIpH 3aJaHHBIX 3HAYCHUAX IICPEMCHHBIX,

BBITIOJIHATD HpeO6pa3OBaHI/IH [ EJIOro BeIpa’KCHM B MHOI'OYJICH ITPUBCACHUEM HO,HO6HBIX cj1ara€MbIX, paCKpbITUEM CKO6OK;

BBIIIOJIHATE YMHOKCHUE OJHOYJICHA HAa MHOT'OYJICH U MHOI'O4JICHAa Ha MHOTOYICH, IPUMCHATDH (I)OpMy.]'ILI KBaJpaTa CyMMbI U KBaJipaTa

OCYIICCTBJIATh PA3JIOKCHHUEC MHOI'OYICHOB Ha MHOXHUTCINW C IIOMOIIBIHO BBIHCCCHHUSA 3a CKOOKH 0611[61"0 MHOXHUTCIIA, I'PYHIIUPOBKU

cJlaracMbIXx, IPUMCHCHUA q)OpMy'J'I COKpaH_[éHHOFO YMHOKCHUA,

IIPAaKTHUKH,

NIPpUMCHSTH npeo6pa30BaHI/I;1 MHOT'OYJICHOB JII PCHICHHA PA3JIMYHBIX 3ada4 U3 MAaTCMATHUKU, CMCXKHBIX HNPCIMCETOB, W3 peaanofI

HCII0JIb30BaTh CBOMCTBA CTEIICHEH C HATypaJIbHBIMU IMOKA3aTCIIAMUA I Hp606pa30BaHI/I}I BBIpaH(eHHﬁ.

ypaBHeHI/IH 1 HCPABCHCTBA:

peuiaTtb JIMHEMHBIE YpPaBHCHUA C OJIHOH nepeMeHHoﬁ, MPUMCHSS IIpaBUJIa IIEPEXoJa OT UCXOAHOI'0 YPABHCHUSA K PABHOCHIIbBHOMY EMY;

MPpOBEPATDH, SABJIACTCA JIM YUCIIO KOPHCM YPABHCHUS
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o MPUMEHSTH TpaduIecKre METObI IIPH PEIICHUH JIMHEHHBIX YpaBHEHUH;

° COCTAaBJISITh U PEIIATh JIMHEHHOE YpaBHEHHE IO YCIIOBHIO 3a7]a41, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4H IMOTyYEHHBIHN
pe3ynbTar.

Koopaunats! u rpapuku. ®yHkum:

° M300paxkaTh TOYKH Ha KOOPIAWHATHOU MIPSIMOM, COOTBETCTBYIONIHNE 3aJaHHBIM KOOPAMHATAM;

° OTMEYaTh B KOOPJIMHATHOM TIOCKOCTH TOYKH TIO 33JJaHHBIM KOOPJIMHATAM; CTPOUTH TpadUKU JTUHEHHBIX (YHKITUH;

° crpouTh rpaduk GyHkmun y =|x|;

° OTIMCHIBATh C TOMOIIBIO (PYHKIIMI M3BECTHBIC 3aBUCUMOCTH MEXIY BEIUYHMHAMHU: CKOPOCTh, BPEMs, pacCTOSHUE; IIeHa, KOJUYECTBO,
CTOMMOCTb; MPOU3BOIUTEILHOCTh, BpEMsi, 00HEM pabOTHI;

) HaxO0JIUTh 3HAYCHUE (PYHKITUH 110 3HAYCHUIO €€ apTyMEHTa;

° MMOHUMATh TpadUUecKuii crocod MpeACTaBICHUS U aHAIN3a HHPOPMAIIUH, U3BJIEKaTh U HHTEPIPETUPOBATH MHPOPMAITHIO U3 TpauKoB

peanbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

8 kuace

Uucna v BBIYUCIIECHUS:

° WCIOJIb30BaTh HayallbHbl€ MPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHMCEN MJIsi CPaBHEHUS, OKPYTJIECHUS W BBIUHUCIICHHIA;
n300pakaTh ACUCTBUTEIIBHBIC YMCIIA TOYKAMU Ha KOOPIUHATHON MIPSMOW;

° MPUMEHSTh TMOHATHE apu(METHYECKOro KBAJpaTHOTO KOPHS; HAXOJWTh KBaJpaTHbIE KOPHHU, MCIOJIb3ysd MPH HEOOXOAMMOCTH
KaJIbKYJIATOD; BBIIIOJHATH IPE0Opa30BaHUs BEIPAKESHUM, COIEPIKAIINX KBaIpaTHbIE KOPHU, UCIOJIb3Yys CBOMCTBA KOPHEH;

° CpPaBHHMBATh U YIOPSIA0YMBATH PAllOHATIbHBIE U UPPALIMOHAIBHBIE YNCIIA;

° BBITIOJIHATH apu(MeTHdecKue ISHCTBUS C pallMOHAIbHBIMU YHCIIAMU, COUETasl yCTHBIE U MUCbMEHHbIE MPUEMBI, BBITIOIHITH BEIYUCICHUS
C UppalroHaIbHBIMU YUCIAMH, OKPYTJISATH ACHCTBUTEIbHBIC YHCIIA.

Anrebpanyeckue BbIPaXKEHHUS:

° BBITIOJIHATh TOXKIECTBEHHbIE MPE0oOpa30BaHUS PAIMOHATBHBIX BBIPAKEHUM HAa OCHOBE MpaBWJI JEHCTBUI HAJl MHOTOWIEHAMU U
anreOpanvdecKuMu apo0sMH;

° MIPUMEHSTH TPE0OPa30BaHUs BBIPAKEHUH IS PELICHHS] PA3IMYHBIX 33/1a4 U3 MAaTEMaTUKU, CMEXHBIX IPEIMETOB, U3 PEAIbHOM TPAKTHKHU.

VYpaBHEHHUS 1 HEPABEHCTBA:!

° MoAOUPATh MIPUMEPHI Map YUCEN, SIBISIOUIUXCS PEIIEHHUEM JIMHEHHOTO YpaBHEHUS C ABYMsI IEPEMEHHBIMU;

° CTPOUTh B KOOPAWHATHOM MJIOCKOCTH TpaduK JUHEHHOTO YpaBHEHHUS C JBYMs IMEPEMEHHBIMH; MOIb3YSICh Tpa@UKOM, MPUBOAUTH
MIPUMEPHI PEICHUS] YPaBHEHNUS,

° pelaTh CUCTEMBI IBYX JIMHEHHBIX YPaBHEHHH C IByMsI IEPEMEHHBIMHU, B TOM YHCIIE TpadUuecKH;

° MPUMEHSTH rpa@uuecKre METO bl IPU PEIICHUH CUCTEM JIMHEHHBIX YPaBHEHHIA;

° COCTaBJISITh U pelIaTh CUCTEMY JIMHEHHBIX YPaBHEHH 10 YCIOBUIO 33/1a4d, HHTEPHPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1au
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IIOJIY4ECHHBIN pe3ysbTar;

° pelaTh JMHEWHbIE YpaBHEHUS U YPABHEHUS, CBOIALIUECS K HUM;

° MPOBOJIUTH MPOCTEUIIINE MCCIICIOBAHNS YPAaBHEHH U CUCTEM YpaBHEHH, B TOM YHCJE C MPUMEHEHHEM rpapuyecKux mpeacTaBIeHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA YPAaBHEHUHN PELLIEHUs, €CJIU UMEET, TO CKOJIBKO, U TIp.);

° MIEPEXO/IUTh OT CIOBECHON (POPMYIMPOBKH 3a/a4uM K €€ ajredpandyeckoil MOJIEIH C MOMOIIbIO COCTaBJICHUS YPAaBHEHUSI MM CUCTEMBbI
YpaBHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlaui MOJy4YE€HHBIH pe3ysbTar.

OyHKIUU:

° MOHUMAaTh W HUCHOJb30BaTh (YHKIHMOHAIbHbIE MOHATUS M SI3bIK (TEPMHHBI, CHUMBOJIMYECKHE OOO3HAUEHH); OMpPENEIsITh 3HAuUECHUE
(YHKIMY 110 3HAYEHUIO apryMEHTa; ONpeAesaTh CBOWCTBA (DYHKIMU 110 €€ rpaduKy;

o CTPOUTH IpaQUKy dJIeMEHTapHbIX QYHKIUIY = S’ y = /X; OIICEIBATH CBOMCTBA YKA3aHHBIX (DYHKIMIA 1O TPaduKy.

9 kiace

Uucna v BBIYUCIIEHUS:

o UCIOJIb30BATh 3aIIMCH OOJIBIINX M MaJIbIX YHCEN C IOMOIIBIO AECATHUHBIX JPOOEH U CTENeHe! Yncia;

o HAaxXOJWUThb 3HAYCHHUA CTEIICHEH C LIEJIBIMU IT0OKA3aTEIIMU U KOPHEH; BBIYUCIIATH 3HAYCHHS YACIOBBIX BBIPAXKECHUM;

o BBIIIOJIHATH IPUKUJIKY PE3YJIbTaTa BEIYACICHUN, OLIEHKY YACIOBBIX BBIPAKCHHM.

YpaBHEHUS 1 HEPABEHCTBA:

o pelaTh JUHEWHbIE U KBaApaTHbIE YPABHEHUS, YPaBHEHUS, CBOASALINECS K HUM, IPOCTENIINE APOOHO-PAIMOHAIbHBIE YPABHEHUS;

° pelaTh TEKCTOBBIE 3a/1a41 AIreOpanyeckuM CocoOOM ¢ TIOMOILIBIO COCTABIICHUS YPaBHEHHUS;

° IIPOBOJIUTH NIPOCTEHIIINE NCCIIE0BAaHMS YpaBHEHUH (YCTaHABIMBATh, UMEET JIM YpaBHEHNUE KOPHH, €CIIM UMEET, TO CKOJIBbKO, U IIp.);

° IIPUMEHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsl CPABHEHUs, OLICHKH; PEIIATh JIMHEWHBIC HEPAaBEHCTBA C OIAHOM IEPEMEHHOM M UX
CHCTEMBI; aBaTh I'papUECKyI0 WIIIOCTPALIMIO MHOYKECTBA PEILIEHUH HEPaBEHCTBA, CUCTEMbl HEPABEHCTB;

° pelaTh JMHEHHbIE HEPaBEHCTBA, N300paXkaTh PELICHNE HEPABEHCTB Ha YNCIIOBOMU MPSIMOM, 3aMIMChIBAaTh PEILIEHHE C TOMOILBIO CHMBOJIOB;

° pelaTh CUCTEMbI JIMHEMHBIX HEepaBEHCTB, N300paXkaTh pellIeHHE CUCTEMbl HEPABEHCTB HA YMCIOBOM NMpPsIMOH, 3allUChIBATh PEIICHUE C
IIOMOIIBIO CUMBOJIOB;

° HCII0JIb30BATh HEPABEHCTBA TP PELICHUN PA3JIMYHBIX 3a1a4.

AunreOpandeckue BbIpaKeHUS:

o NPUMEHATh MOHATHE CTENEHHM C IEJbIM I0Ka3aTeNleM, BBINOJHATh MpeoOpa3oBaHUs BBIPAXKEHUH, COJEpXKAIlUX CTENEHU C LENbIM
II0Ka3aTeseM;

Koopaunats! u rpadpuku. OyHKIuu:

o n300pakaTh Ha KOOPAWHATHOM MPSIMOM JIy4H, OTPE3KH, MHTEPBaJIbl; 3alMChIBATh YHCIOBbIE TPOMEKYTKH Ha alreOpanyeckoM s3bIKE;

° MOHMMAaTh U MCIOJIb30BaTh (PYHKIHMOHAIBHBIE MOHATHUA U S3BIK (TEPMMHBI, CUMBOJIMYECKHE OO0O3HAYEHMS); OINpPENesATh 3HAYCHHE
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(GYHKIMH IO 3HAYEHUIO apTyMEHTa; OIPEIeNsATh CBOUCTBA (PYHKIIMH IO ee rpaduKy;

° CTPOUTH TpadUKH JICMCHTAPHBIX PYHKIHUN BUIA Y = f, y = x2,y = x3,y =/x,y = |x|; onmuceBats cBOiicTBa YHCIOBOI (yHKINHM TIO
e€ rpaduky;
° pacrno3HaBaTh PYHKIIMU U3YYCHHBIX BUIIOB;
° HOKa3bIBaTh CXEMATHYECKH PACIOJIOKEHUE HA KOOPAMHATHON IIIOCKOCTH rpapuKoB
dbyHRUIMN BUga: y = kRx, y = kRx + b, Yy = %,
y=2x%y = Jx, y = |x| B 3aBUCHMOCTH OT 3HAYEHUIT KODDDUIA-
€HTOB; OIIMCHIBATH CBOMCTBA DYHKI[UII.
10 xaace
Anrebpandeckue BbIpaXKeHUS:
° packiaapBaTh KBaAPATHBIN TPEXWICH Ha MHOKUTEIIH,
° MpeoOpa30BbIBATh PALIMOHAIIbHBIE BHIPAYKEHUSI.
YpaBHEHUS 1 HEPABEHCTBA:
° pelaTh JTMHEeHHbIE U KBaJApaTHbIE YpaBHEHUs], ypaBHEHHS, CBOSIINECS K HUM, POCTEHIINE JpOOHO-palliOHANIbHBIE YPAaBHEHUS;
° pelaTh CUCTEMBbI BYX JIMHEHHBIX YpPaBHEHUN C BYMSI NIEPEMEHHBIMU U CHUCTEMBI JIBYX YpaBHEHUH, B KOTOPBIX OJIHO YpaBHEHHE HE
SIBJISIETCS JIMHEHHBIM;
° pelaTh TEeKCTOBBIE 33aJ]aul alredpandeckuM CrocoOOM € MOMOUIbIO COCTABICHHS YPAaBHEHUS WJIM CUCTEMbI JIByX YpaBHEHUH C IByMs
MIePEMEHHBIMH;
° MIPOBOJUTH MPOCTEHININE UCCIEAOBAHNS YPAaBHEHUI U CHCTEM ypaBHEHHI, B TOM YHCJIe C MPUMEHEHHEM I'padUyecKux MpeacTaBIeHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHHE UM CUCTEMa YPAaBHEHUHN pELISHUs], €CIIU UMEET, TO CKOJIbKO, U TIp.);
° peuath KBaJpaTHbIE HEPABEHCTBA; M300pakaTh pEIICHHWE HEPABEHCTB HAa YHUCIIOBOM MPSAMOI, 3alHCHIBATH PEIICHHE C TMOMOIIbIO
CHUMBOJIOB;
° pelaTh CHUCTeMbl HEPAaBEHCTB, BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO; M300pakaTh PEIIEHUE CHUCTEMbl HEPABEHCTB Ha UYUCIOBOU
MPSIMOIA, 3alKUCHIBATh PEIICHHUE C TIOMOIIIbIO CHMBOJIOB;
° WCI0JIb30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 33/1a4.
Koopaunate! u rpadguku. OyHKIINN:
° CTpPOUTh M H300pa)kaTh CXEMaTHYEeCKH TpadUKd KBAJPAaTHUUHBIX (YHKIIMHM, OMUCHIBATH CBOMCTBA KBAaAPATUYHBIX (QYHKIHUNA MO X
rpadukam;
° pacrno3HaBaTh KBaApaTHUHYIO yHKIIHIO TI0 (hopMyIie u 1o TpaduKy, TPUBOIUTH MPUMEPHI KBAIPATUYHBIX (PYHKIUN U3 peanbHOMN KU3HHU,

(pI/IBI/IKI/I, reoMeTpuu.
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ApupmeTrrueckas ¥ reOMeTpUIecKast IPOrpecCuu:

o pacrno3HaBaTh apu(pPMETUUYECKYIO U TEOMETPUUECKYIO IPOTPECCUH ITPH Pa3HbIX CLIOCO0axX 3aaHusl;

° BBITIOJTHATH BBIYHUCIICHUS C UCTIOIB30BaHUEM (DOPMYIT 1-TO WieHa apu(METHUECKOW U T€OMETPHUECKON MPOTPECCHiA, CYMMBI TIEPBBIX 711
YJICHOB;

° M300pakaTh WICHBI MOCIEI0BATEIPHOCTH TOYKAMH Ha KOOPIMHATHON TIOCKOCTH;

o pemarh 3aJa4yM, CBSA3aHHBIE C YMCJIOBBIMHU IOCIEI0BATEIbHOCTAMHU, B TOM YHCJE 3aJauyd W3 peaJbHOM KM3HM (C HCIOJIb30BAHHUEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHH).
CrnennajnbHble peAMeTHbIE Pe3yJabTaThl:

° BJIQJICHUE 3PUTEIIBHO-0CA3AaTEIbHBIM CIIOCOO0M 00CIE0BAHNS U BOCIPUATHS LIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0€IBIX) pesbeHbIX
M300paxKeHuil MpeAMETOB, KOHTYPHBIX U300paKeHH reoMeTpuiecKuX GUryp u T. 1.

° YMEHHE BBITIOJIHATH IIPH MOMOIIY YEPTEHKHBIX UHCTPYMEHTOB F'€OMETPUUECKHE MTOCTPOEHHS], TOCTPOEHUE rpaUuKoB PyHKIUH, TrUarpaMm
UT. I

o YMEHHE YUTATh LIBETHbIE (UJIU KOHTPACTHBIE, YepHO-0eble) penbedHble rpapuKy IeMEHTapHBIX QYHKIINI HAa KOOPAMHATHOM MIIOCKOCTH.

° BIIaJICHUE MTPaBHJIAMH 3alMCU MaTEeMAaTUYECKUX (DOPMYIT U CHIEI[UAIbHBIX 3HAKOB.

° BIIaJIEHHE ITPUEMaMH NpeoOpa30BaHMs MAaTEMAaTHUECKUX BbIPAKEHUI .

TemaTn4yeckoe NVIAHUPOBAHKE M0 Y4EOHOMY KypCy «AJredopa»

7 kaacc
(3 yaca B HeaeJ10, Becero 102 yaca)

Ha3Banmue
pasnaesa (TeMbl)
(UM CJI0 YACOB)

7 kiaacc.
AJITEBPA
OCHOBHOE CO/Iep:KaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00y4ar0MXCsl

BBoausie YPOKH I/ICTOpI/IH BO3HHMKHOBCHUA anre6pbl, npeaMeT HU3YyUCHUA

® II0JIy4YaTb 3HAHUA 00 HUCTOPHUH BO3HUKHOBCHHUA aJ'IFC6pr H IIpeaAMETC

u ypoku | anreOppl. Myxamen ©OeH Myca  anb-Xope3Mmu. uzydenus anredpel, o [luodante, o Myxamene O6en Myca anb-
MIOBTOPEHUS. IToBTOpEHHNE MO TEMaM Kypca MaTeMAaTUKH 5—O6 KIJIACCOB: Xopesmy;

Yucna U | JEHCTBUA C palUOHANbHBIMH YHUCIIaMHM, IIPU3HAKK | @ CHCTEMaTU3UpOBaTh M oOOoramarh 3HaHHS 00 OOBIKHOBEHHBIX U
BBIYHCIICHUS. JEIMMOCTH, IPONIOPLINH, TPOLEHTHI. PellieHne 0CHOBHBIX JECATUYHBIX IPO0sX;

PanmonaneHeie 3ajady Ha JpoOH, MPOLEHThl U3 pPEaJbHOM NPAKTHKU. CpaBHUBaThb M YHNOPSAJOYMBATH JpoOH, MpeoOpa3oBbIBas INpHU

gucna. (8 4.)

PeanbHbie 3aBUCUMOCTH.
IpONMOPIMOHAIIEHOCTH.

IIpsimas  u  oOpaTHas

HGO6XO)II/IMOCTI/I JACCATHUYHBIC ,[[pO6I/I B 06BIKHOBCHHBIG,
OOBIKHOBCHHBLIC B JACCATUYHBIC, B YaCTHOCTH B 6CCKOHC‘{HYIO
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JECATUYHYIO IpOOb;

OPUMEHSATh PAa3HOOOpPA3HbIE CIIOCOOBI W TPHEMBI  BBIYMCICHHS
3HaUEHUN JPOOHBIX BBIPAKEHUM, COJEpXkAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE APOOU: 3aMEHATh MPU HEOOXOIUMOCTH AECCATUYHYIO
IpoOb OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, MPUBOIUTH
BBIpa)KEHHE K ¢opme, Hambonee yHOOHOW s BBIYHMCICHUH,
peoOpa3oBbIBaTh JPOOHBIE BBHIPAKEHUS HA YMHOXKEHUE U JICIICHUE
JECSITUUHBIX Apo0Oel K NeHCTBUAM C LIETIbIMU YHCTIAMU;

OTepUpOBaTh MOHSATHEM '"YHUCIIOBOE BbIpaKEHHUE": aHAJIN3HPOBATH
BBIDKEHUS, pAcCHO3HaBaThb YHUCIIOBBIE BBIPAKEHUS; HAXOAMTH
3HAYEHHUsI YACIOBBIX BBIPAXKECHHUM C YUETOM MOPSIAKA AEUCTBUM;
pelarh 3aJayd Ha YacTH, MPOIEHTHI, IPONOPIMH, Ha HaXO0XKJIEHUE
npoOu (MpoIlleHTa) OT BEIWYMHBI W BEIMYMHBI 1O €€ apoowu
(mpouieHty), 1po6u (Mpo1eHTa), KOTOPBIN COCTABIISIET OJJHA BEIUYUHA
OT JIpyrou;

IPUBOJIUTH, Pa30UpaTh, OLICHUBATh DPA3JIUYHBIE PEIICHUS, 3aIUCH
pELIEHHI TEKCTOBBIX 3a/1ay;

pacrio3HaBaTh U OOBSCHATh, ONHUPASCh HA OINpPENEJICHUs, MPSAMO
IPONOPLHUOHAIIBHBIE M 00paTHO IPONOPLUOHAIBHBIE 3aBUCUMOCTHU
MEX]y BEIIMYMHAMU; MPUBOJAUTH IMPUMEPHl ITUX 3aBUCUMOCTEH U3
peaIbHOro MHpa, U3 APYrux y4yeOHbIX MPEIMETOB;

pelaTh MPakTUKO-OPUEHTUPOBAHHbIE 33Jaul Ha APOOU, MPOLEHTHI,
IpSAMYIO U 00paTHYIO NPONOPIUOHAIBHOCTH, IPOIOPLIHH.

AnreOpanveckue
BBIPKCHUSI.
Toxnectna. (8 4.)

bykBeHHbIE = BBIpOKEHHMS  WIM  BBIPAXEHUS  C
NepeMeHHbIMU. JlonmycTUMBbIE 3HAYEHUs] IEPEMEHHBIX.
®opmynsl. [IpeoOpasoBanre OyKBEHHBIX BBIPAKCHHIA,
pacKpbITHE CKOOOK U MPUBEACHUE MOJOOHBIX CIaracMbiX.

OBJIaZIETh ~ aNreOpauyeckod TEPMHUHOJIOTMEH M CHMBOJIMKOM,
IPUMEHSATH €€ B IPOLIECCE OCBOEHMSI yUEOHOTO MaTepuaa;

HaXOJIUTh 3Ha4YeHUs OYKBEHHBIX BBIPAXEHUH TMpH 3aJaHHBIX
3HA4YEHUsX OYKB;

BBINOJIHATH BBIYMCICHUS IO (POPMYIIaM.

GopMynupoBaTh  CBOMCTBA CIIOKEHUSI M YMHOXKEHHUS  YHCEN
(mepeMecTUTENbHOE, COYEeTaTeNIbHOE, paclpeIe/IuTeNIbHOE, CBOMCTRA,
CBSI3aHHBIE C HYJIEM U €AMHUIIEH ), 3aHUChIBaTh UX B BUjE (GOopMyT,;
OPUMEHATH (GOPMYIIBI s pallMOHANN3AUHN BEIYHCIICHUH;

COCTaBJIATh (POPMYITy YETHOTO Yuclia U (OpMYIly HEYETHOTO YHcia,
4HCiIa, KPATHOTO JAHHOMY;
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OOBSCHSATH IOHATHE TOXKECTBA.
BBHITIONTHATH TOKJIECTBEHHBIC MPEOOPAa30BAHMS IENBIX BBIPAKCHUN C
NIEPEeMECHHBIMI Ha OCHOBE CBOWCTB CJIOXKEHHUS M YMHOXKCHUS:
MPUBOJUTL TOJOOHBIC ClIaraeéMble, PAaCKpPbIBaTh CKOOKH, TIepes
KOTOPBIMH 3HAK «TUTFOCY», 3HAK «MUHYC», MHOKHUTEIIb;
NPUMCHSITh TOXICCTBCHHBIE IPEOOPa30BaHUS IS YIPOIICHUS]
BBIPKEHUH C IEPEMCHHBIMU;

MIPOBOJIMTH JIOKA3aTEIbCTBO TOXKAECCTB PA3HBIMH CITOCOOAMH.

YpaHenus. (9

9.)

YpaBHEeHHE U €ro KOpHU. JINHEHHOE YpaBHEHHUE C OJIHOU
nepeMeHHoM. Penienne 3a1a4d ¢ moMOIIbI0 YPaBHEHUM.

OTIEPUPOBATH MOHATUSIMHU: YUCIIOBOE PABEHCTBO, YPABHEHHUE C OJIHOM|
IIEPEMEHHOM, KOPEHb YPABHEHUS, PABHOCWIBHOE YPABHEHUE;
MMPOBEPATH, ABJICTCA JIM KOHKPETHOC YHUCIO KOPHEM YPAaBHCHUA,
06T)$[CH$ITI), YTO 3HAYUT PCIINTb YPABHCHUC,

dbopMyIHpOBaTh M IPUMEHSITH CBOMCTBA YPABHECHHS,;

06T)$[CH$ITI), KaKO€ YpaBHCHHEC HA3bIBACTCA HHHCﬁHLIM; pacino3HaBaTh
JUHEIHOe YpaBHEHHUE; OIpeAesaTh KOJIMYECTBO KOPHEW, Crocol
pelIeHus;

peliath ypaBHEHHS BUAA ax=b MpH pa3IMYHbIX 3HAUEHUSX a U b, a
TaKK€ HECIOXHbIC JIMHEHHbIE YpPaBHEHUS C OJHOM MEPEMEHHOM,
CBOJSIIMECS K HHUM, IPUMEHSAS IpaBUia MepexoAa OT HCXOIHOIrO
yYpaBHEHHUS K PaBHOCHIILHOMY eMy 0oJjiee MpOCTOro BUa,

COCTaBIISITh W pellaTh ypaBHEHHWE [0 YCIOBUIO  3a/adyH,
UHTEPIIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM  3aJaydu
MOJIyYEHHBIN pe3ysbTar.

Oynkiuu. (15 4.)

Koopnunara toukum Ha mnpsmoi. PaccrosiHue mexmy
JBYMsI TOUKaMU KOOpIMHATHOH npsiMoid. [IpsimoyromibHast
cUCTeMa KOOpAMHAT Ha MIockocTu. [loHsTre dyHKuMS.
BBIYKCIICHUE 3HaYeHui ¢yHkuuii o dopmyne. ['paduk
¢byukiun. Jluneitnas Qynkuusa u e€ rpaduk. [lpsamas
MPOMOPLIUOHAIBHOCTh. UTeHHe TpaduKoOB pPeaTbHBIX
3aBucuMocrteil. I'padux dyukimn y = [x|.

n300pakaTh Ha KOOPIMHATHOH MPSMON TOYKE, COOTBETCTBYIOIIUE
3aJJaHHBIM KOOPJMHATAM;

OTIEPUPOBATH MOHITUSAMU: KOOPJIUHATHAS TUIOCKOCTh, MPSMOYTOJIbHAS]
crcTeMa KOOPJIUHAT, KOOPIMHATHI TOUKH, a0CIMCCa, OpIMHATA;
OTMEYaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 3aJIaHHbBIM|
KOOpJMHATaM; CTPOHMTh TpapUKH HECIOXKHBIX 3aBUCHMOCTEH,
3a/laHHBIX GOpMyIaMu;

OTIEpUPOBATh MOHATUAMU: (QYyHKIUA, Tpaduk GyHKIUH; Tpaduk
3aBUCUMOCTH, apryMEHT (YHKIUH, 3HaueHUe (YHKIUHU, 00J1acTh
oTpeeNIeH s GbyHKIUY; OBJIa/IeBaTh (G yHKIIMOHATBHOM
TEPMHUHOJIOTHEH;
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paccmaTpuBaTh CcHocoObl 3amanus QyHKuuH (dhopmyra, Tabmuia,
rpaduK); TPUMEHITh, U3y4aTh MPEUMYIIECTBA, WHTEPIPETUPOBATH
rpaduveckuii crnoco® MpencTaBleHUs M aHAIM3a Pa3HOOOpPA3HOM
KU3HEHHOU MH(pOpMAIINK;

paboTtarh ¢ rpaduYECKUMH HW300pKEHUSIMU, TaOJIMIIAMHU, OCBAUBAThH
QITOPUTM BOCTIPHUSATHUS TPAPUUECKIX 0OBEKTOB;

COCTaBJISITH TAOIHIIBI 3HAYCHUHN (DYHKITHIA;

UCTIOJIb30BAaTh HOBBIE TEPMHHBI B MaTeMaTHYeCKOH peun U
(yHKIMOHAIBHYIO CUMBOJIMKY JJIs 3alUCH (DaKTOB;
BBIUUCIIATH 10 GOpMYyIIe 3HaYeHHE (PYHKIHH O 33JaHHOMY apTyMEHTY|
Y 3Ha4YeHHE apryMeHTa 10 3a/laHHOMY 3HAa4eHHIO (PYHKIINY;

HAXOJUTh 3HaUeHHE (PYHKIIUHU TI0 U3BECTHOMY 3HAUYCHUIO apTyMEHTa H
pemiats 0OpaTHYIO 3a1auy 1o rpaduky GyHKIUY;

CTpOUTH rpaduKku GYHKIMI MO TOUKaM;

NPUMEHSTH TIOJTyYeHHBIE 3HAHUS I HHTEpPIpEeTalnu rpaduaeckoro)
M300pakeHHs pealbHbIX 3aBUCUMOCTEN;
ONIEPUPOBATh TIOHATHEM JIMHEHHas (QYHKIUA, TpaduK JMHEHHON
byHKIIAN (TIpsSIMas);

pacmo3HaBaTh JHHEHHYIO GyHKIMIO Yy = kx + b, ommceiBaTh €€
CBOWCTBA B 3aBUCHUMOCTHU OT 3Ha4eHUH K0dhdunmreHTos k u b;
ONEPUPOBATh TOHITHEM YIJIOBOW KOA(pGUIMEHT mpsMon (rpadukal
JUHEHHOHN QYHKITNN);

CTPOUTH IpaMKH JIMHEHHON (YHKIMHU, QyHKIUHU y = |X|;
OPUBOJIUTH TPUMEPHl JIMHEWHBIX 3aBHCHUMOCTEH B  peEalbHbIX|
npoleccax 1 siBJICHUSIX.

paccMaTpuBaTh YacTHBIE CIydau TUHEHHON (YHKIIUU U UX TpaduKu;
HCCIIeIOBaTh CBOMCTBA (hyHKIMHU 110 opMyIie U 1o TpaduKy;

CTpOUTH rpaduKu TMHEWHBIX GyHKIMHA BUaa y=kx+b, y=b, y=kx;
pacro3HaBaTh IPSIMYIO IPOTIOPLHOHATBHOCTH MO GopMyIie U rpaduKy;
OPUBOAUTH TPUMEPHl JIMHEHHBIX 3aBUCUMOCTEH B  pEaJIbHBIX
npoleccax u sIBICHUSX;
Uccle1oBaTh Kak BiIUsAeT ko3¢ uiueHT k Ha pacnosoxeHue rpapukal
B KOOpDJMHAaTHOM IUIOCKOCTH M Ha B3aUMHOE IOJOXKEHHE [BYX|
rpauKoB;
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® HAXOJUTh TOUKY TEpecedeHus ABYX I'paMKOB JIMHEHHBIX (YHKIUH
rpau4ecKy U aHATUTUYECKH.
Crenenn c | OnpenencHue CTENEHM C HATYpAJIbHBIM II0KA3aTENIEM. | ® TPHUBOJUTH YHCIOBBIE ¥ OYKBEHHBIE MPHUMEPHI CTEHNEHH C
HaTypaJIbHbIM YMHOKEHHUE U JIeJIEHUE CTENEeHE. BO3BE/ICHUE B CTEIIEHD HATYpaJIbHBIM [OKa3aTeneM, OOBSICHSS 3HA4YCHUS OCHOBAHUS
IoKasaresaeM u €€ | mpou3BeaeHUs U creneHu. OHOWIEH U ero CTaHAapTHBIN CTENEHM U MOKa3aTessl CTENEHH, HAXOIUTh 3HaYeHUs CTEIIeHEN Bua
cBoiictBa. (13 4.) | BuA. YMHOXKEHHE OJTHOUJICHOB. BO3BECHUE OJHOWIEHA B a" (a— mo0oe paloHaIbHOE YHUCIIO0, 1— HaTypalbHOE YHCIIO);
cTenenb. QYHKIMH Y=X°, y=X° U UX TPapUKH. ® BBIYUCIIATH 3HaYEHHE BbIPAKEHUH BHIa A", TJIE N - HATypaJIbHOE YHCIIO
IpH JIFOOBIX a;
® HAXOJUTh 3HAYCHHUS BBIPAKEHMUH, COJAEpXKALUIUX  CTENEHb C
HaTypaJbHbIM IIOKA3aTelIeM, 110 MOPSAIAKY ICHCTBUM;
e (GopMmynTHpoBaTh, 3aMHWCHIBATH B  CHUMBOJUYECKOH Qopme u
000CHOBBIBAaTh CBOMCTBA CTENEHH (YMHOXEHHE U JIEJICHHE CTENeHel,
BO3BEJICHUE B CTETIEHb TPOU3BE/ICHUS U CTEIICHN);
® IpPUMEHATh CBOWCTBA CTENEHU JUIsl MPeoOpa3oBaHUs BBIPAKEHHUH U
BBIUYMCIICHUH, JUIsl BBEICHUS IOHSTHSI HYJEBOM CTEIIEHU YHCIa;
® OIEepPUPOBATH MOHATUEM «OJIHOUJICH.
® Dpacrno3HaBaTh OJHOYWICH M OJHOWIECH CTAHJAPTHOTO BUIA, IPUBOJNUTH
OJIHOWIEH K CTaHIapTHOMY BHIY;
® BBINOJIHATE YMHOXXCHHE OJHOWIECHOB M BO3BEICHHE OIHOWICHA B
CTCIICHB;
® [PUMEHATH paHee NOJYYCHHbIE 3HAHUS O CBOMCTBAX CTEICHH.
MHoOro4seHsl. MHorowieH ¥ ero craHfgapTHeli Buja. ClOKEHWE W | @ pacro3HaBaTh MHOTOYWIECH M MHOTOWICH CTAHJAPTHOTO BU/A;
(39 4.) BbIUUTAHHE MHOTIOWICHOB. YMHOXKEHHE OJHOWIEHAa Ha | @ MPHBOAMTH MHOTOWICH K CTAHJAPTHOMY BHIY;
MHOT'OYJIEH. BEIHECEHUE OOIIEro MHOXKHTEINA 3a CKOOKU. | ® OIpeaeisaTh CTENEHh MHOIOYIEHA.
YMHOKEHHE MHOTO4YICHa HAa MHOTOYWICH. Pa3iioXXeHHE | © BBINONHATH NPEOOpa3OBaHMsS LIEJIOTO BBIPAKCHHS B MHOTOUICH
MHOTOWIEHa Ha MHOXHTEIU CIOCOOOM TIPYIITMPOBKHU. HPUBEJEHUEM TOJJOOHBIX CIIaraeMbIX, paCKPhITHEM CKOOOK;
BO3BEJICHUE B KBAJIPaT U B KyO CyMMBI M Pa3HOCTH JIBYX ® BLINOJHATh YMHOXXCHHE OTHOYJICHA HA MHOTOWICH U MHOTOYJICHA HA
BBIPDOKCHHUU. PasfiokeHne Ha MHOKHUTEIU C MOMOUIBIO MHOTOWIEH, NPUMEHATh (OopMysbl KBajpaTa CyMMbl W KBajpara
¢dopmMyn KBajgpaTa CyMMBI M KBajJpaTa pa3HOCTH. pa3HOCTH;
YMHOXKXCHHE Pa3sHOCTH JBYX BBIP@XKCHUH HA UX CYMMY. | ® HCIOJB30BaTh TePMHH "(hOPMYJIbI COKPALIEHHOTO YMHOKEHHUS"
Pa3znoxxeHne pasHOCTHM KBaApaTOB HA MHOXWTEIHU. | e

PaznoxxeHne Ha MHOKUTEIHN CYMMBI U pa3HOCTHU Ky6OB.
Hp606p330BaHI/IC [CJIOTO BBIPAKCHUSA B MHOT'OYJICH.

OCYILIECTBIIATh PA3JI0KEHNE MHOTOWIEHOB HAa MHOXHTEIU ITYTEM
BBIHECEHHS 3a CKOOKHM OOIIEro MHOXUTEJNs, TPUMEHEHUsT (hOPMYITbI
Pa3sHOCTH KBaJpaToB, GOPMYI COKPAIEHHOTO YMHOXEHHs], Crlocoba
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[IpumeneHnue pa3iaMyHbIX CIOCOOOB JJISl Pa3/IOKEHUs Ha
MHOKHUTEJIH.

TPYIIIUPOBKH;

IPUMEHSTH IPeoOpa30BaHNEe MHOTOUICHOB JUTS PEIICHUS Pa3InYHbIX
3a/1a4 U3 MaTEMaTUKN, CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKY;
3HAKOMUTBHCS C UICTOPUEHN Pa3BUTUS MATEMATHUKHU.

[ToBropenne u | IloBTOpeHHE OCHOBHBIX MOHSATHI M METO/JOB Kypca 7 BbIOMpaTh, NPHUMEHSTHh OILIEHWBAaTh CIOCOOBI CpPaBHEHMS 4YHCEl,
00o011eHue. KJ1acca, 0000111eHre 3HaHU . BBIYMCIICHUH, TpeoOpa30BaHNil BEIpKEHUM, pellIEeHUS] YpaBHEHUI;
(10u.) OCYHIECTBJIATH ~ CAMOKOHTPOJIb  BBINOJHSAEMBIX  JCUCTBUH W
CaMOIIPOBEPKY  pe3yiabTaTa  BBIUMCICHUH,  MpeoOpa3OBaHMM,
MIOCTPOCHN;
peliath 3aJaud U3 peabHOM KU3HU, MPUMEHSATh MaTeMaTUYECKue
3HAHUA JUISl pellieHus 3aJa4 U3 IPYruX NpeaMeTOB;
pemath TEKCTOBbIE 3aJayd, CpPaBHMBATb, BHIOWpATh CHOCOOBI
pEIICHUS 3a1a4H.
IToypouHoe niiaHupoBaHue
7 kiaace
(3 yaca B HeaeJ10, Becero 102 yaca)
Ne Koa-Bo k/p | dara N
Tema ’ DJIEKTPOHHBII pecypc
n/n JacoB Ne Hemern P pecyp
Yncia 1 BbIYUCICHUSA 8 yacos 1-3 Henento https://resh.edu.ru/subject/lesson/7235
Panmona e uncna Hcro 03 OBE anred .
1 HHOMAIILHBIC HHC/Ta VICTOPHA BOSHHKHOBCHILL AT EOPPL, 1 1 3.09 https://resh.edu.ru/subject/lesson/7235/
npeaMer n3ydenns anredpsl Myxamen 6en Myca anb- Xope3mu.
2 JIeficTBUS ¢ palliOHAIBHBIMH YUCIIAMU 1 4.09 https://resh.edu.ru/subject/lesson/7232/
3 IIpu3HaKM AEMMMOCTH 1 09.09 https://resh.edu.ru/subject/lesson/7236/
4 PasnoxxeHne Ha MHOXKUTEIH HAaTypaJIbHBIX YHCEIL. 1 09.09 https://resh.edu.ru/subject/lesson/7236/
5 Pemenue 3a1a4 u3 peagbHON MPAKTUKH HA YaCTH 1 12.09
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6 I[TpoIeHTHI, 3aMKCh B BUE MTPOLICHTOB. PvemeHI/Ie OCHOBHBIX 1 16.09 https://resh.edu.ru/subject/lesson/7237/
3aj1a4 Ha JipoOu. [IpOIeHTHI U3 peabHON IPAKTUKH
7 PeasibHbIe 3aBUCHMOCTH 1 16.09 https://resh.edu.ru/
8 ITpsiMasi 1 oOpaTHast IPOMOPIIHOHATEHOCTH. 1 19.09 https://resh.edu.ru/
Ausredpanyeckue Boipa:kennsi. ToxaecTsa 8 yacos 4—6 Heneno https://resh.edu.ru/subject/lesson/7258/
9 ByKkBeHHbBIC BBIPAKCHHSI WM BHIPAXKCHHS C TIEPEMEHHBIMU. 1 23.09 https://resh.edu.ru/subject/lesson/7258/
10 | JomycTumble 3HAUYEHHS TIEPEMEHHBIX. 1 23.09 https://resh.edu.ru/
11 | ®opmyssl. [Ipeobpa3oBaHre OYKBEHHBIX BBIPAKEHUIA, 1 26.09 https://resh.edu.ru/
12 | IIpeoGpa3oBanne OYKBEHHBIX BBIPAXKEHUI 1 30.09 https://resh.edu.ru/
13 | PackpbiTie CKOOOK U TPUBEICHHE MOO0HBIX CIaraeMbIX 1 30.09 https://resh.edu.ru/
14 | PackpbiTie CKOOOK U TPUBEICHHE MO00HBIX CIaraeMbIX 1 2.10 https://resh.edu.ru/
15 | PackpbITie CKOOOK U TIPUBEICHHE MOIO0HBIX CIIaraeMbIX 1 7.10 https://resh.edu.ru/
16 | PackpbITHe CKOOOK M TIPUBEICHHE MOIO0HBIX CIIaraeMbIX 1 7.10 https://resh.edu.ru/
YpaBHeHus 9 yacoB 7-10 mememto | https://resh.edu.ru/subject/lesson/7274/
17 | YpaBHeHue 1 €ro KOPHU. 1 10.10 https://resh.edu.ru/subject/lesson/7277/
18 | JIuneitHOE ypaBHEHHE C OHOM MIEPEMEHHOM. 1 14.10 https://resh.edu.ru/subject/lesson/7278/
19 | JIuneitHOe ypaBHEHHE C OJHOM MEPEMEHHOM 1 14.10 https://resh.edu.ru/subject/lesson/7278/
20 | Perenue NMHEHHBIX ypaBHEHUI 1 17.10 https://resh.edu.ru/subject/lesson/7278/
21 | Pemenue nuHEHHBIX ypaBHEHUN 1 21.10 https://resh.edu.ru/
22 | CocraBiieHne ypaBHEHHA 110 YCIOBHIO 3a/1a41 1 21.10 https://resh.edu.ru/subject/lesson/7274/
23 | Perrenue 3aa4 ¢ IOMOIIBIO YPaBHEHHI 1 24.10 https://resh.edu.ru/subject/lesson/7274/
24 | PereHne TEKCTOBBIX 3aJa4 C MOMOLIBIO YPaBHEHUI 1 7.11 https://resh.edu.ru/subject/lesson/7274/
25 | Konmponwvnas paboma 1 11.11 https://resh.edu.ru/subject/lesson/7280/
@yHKIUH. 15 yacos 11-15 mepenro | https://resh.edu.ru/subject/lesson/3139/
26 | KoopauHarta TOYKH Ha IPSIMOM. 1 14.11 https://resh.edu.ru/subject/lesson/7233/
27 | PaccrosiHue MEKIY JBYMSI TOUKA. 1 18.11 https://resh.edu.ru/subject/lesson/7233/
28 | PaccrosiHue MEXKTy IBYMsI TOUKA. 1 18.11 https://resh.edu.ru/subject/lesson/7233/
29 | IlpsaMoyrosbHas cucTeMa KOOPAMHAT Ha TJIOCKOCTH 1 21.11 https://resh.edu.ru/
30 gg;\i;iz (pyHKIIH, BIMMCICHHE SHAUCHHH (pyHKIIMHN 110 1 25.11 https://resh.edu.ru/subject/lesson/3139/
31 | I'papux pynkuum, 1 28.11 https://resh.edu.ru/subject/lesson/1966/
32 | I'paduk pyHKuum 1 2.12 https://resh.edu.ru/subject/lesson/1966/
33 | Jluneiinas pyHKuus u ee rpaduk 1 2.12 https://resh.edu.ru/subject/lesson/2910/
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34 | Jluneiinas QpyHkuus u ee rpaduk 1 9.12 https://resh.edu.ru/subject/lesson/2910/
35 | Jluneiinas pyukuus u ee rpadux 1 9.12 https://resh.edu.ru/subject/lesson/2910/
36 Cremeith ¢ HATYpATbHEIM TIOKA3ATENEM 1 12.12 https://resh.edu.ru/subject/lesson/7713/sta
' rt/?ysclid=m4090fp8wg791218722
37 R 1 16.12 https://resh.edu.ru/subject/lesson/6849/m
DAMAS POTOPIHONATEHOCTS. ain/?ysclid=m409143xik581687144
38 | Urenue rpaduKoB peasbHBIX 3aBHCHMOCTEH 1 16.12 https://resh.edu.ru/
39 | I'paduk dpyuxiwn y=IxI. 1 19.12 https://resh.edu.ru/subject/lesson/1966/
40 | Konmponvnas paboma 1 23.12
CTeneHb ¢ HATYPAJIbHBIM MOKA3aTeJIeM U €€ CBOIiCTBA. 13 yacoB 16-21 nenemo | https://resh.edu.ru/subject/lesson/7232/
41 Ompenenenre CTENEHN ¢ HATYPATBHBIM [TOKa3aTeeM 1 16
42 CBOMCTBO CTEMEHN C HATYPAJIBHBIM ITOKa3aTeieM. Y MHOKEHUE U 16
JIEJIEHUE CTENEHEH, BO3BEICHHE B CTEIEHb TIPOU3BEICHUS U 1 https://resh.edu.ru/subject/lesson/7242/
CTCIICHH.
43 CaoiicTBO CTEIEHH C HaTypaJlbHbIM IOKa3aTENEM. YMHO)KEHHE U 16 https://resh.edu.ru/subject/lesson/7232/co
gf:ﬁl;;l; CTCIICHEN, BO3BCACHUEC B CTCIICHD ITPOU3BCICHUSA U 1 nspect/?yscl1d=m408zhcd8z661019343
44 | CgoiicTBO CTEIISHH C HATYPAJILHBIM NOKA3ATENeM. YMHOKEHHE U 17 https://resh.edu.ru/subject/lesson/7232/co
ix;egﬁl;lli CTereHel, BO3BECHNE B CTEIICHD [IPOM3BEICHHS 1 1 nspect/?ysclid=m4o8zhcd8z661019343
45 | OxHOYIEH M €ro CTaHJAAPTHBIN BUI. 1 17 https://resh.edu.ru/subject/lesson/7260/
46 | OxgHOWICH M €ro CTaHNAPTHBIN BUJL. 1 17 https://resh.edu.ru/subject/lesson/7257/
47 | YMHOXeHHE OJHOWICHOB. Bo3BejeHNEe OMHOWICHA B CTEIICHb. 1 20 https://resh.edu.ru/subject/lesson/7259/
48 | YMHOXEHHE OJHOWICHOB. Bo3BejeHNEe OMHOWICHA B CTCIICHb. 1 20 https://resh.edu.ru/subject/lesson/7259/
49 | Oynkuus y = x2. rpaduk 1 20 https://resh.edu.ru/subject/lesson/2908/
50 | Odynknusa y=x2rpaduk. 1 21 https://resh.edu.ru/subject/lesson/2908/
51 | Oynkius y=x3 1 21 https://resh.edu.ru/subject/lesson/2908/
52 | Oynknus y=x3 1 21 https://resh.edu.ru/subject/lesson/2908/
53 | Konmponwvnas paboma 1 22 https://resh.edu.ru/
MHOT04JIeHBI. 39 yacos https://resh.edu.ru/subject/lesson/7251/
54 | MHOro4ieH 1 ero CTaHAapTHBII BUJ 1 22 https://resh.edu.ru/subject/lesson/7256/
55 | MHOro4ieH u ero CTaHAapTHBII BU 1 22 https://resh.edu.ru/subject/lesson/7255/
56 | MHOro4ieH u ero CTaHAapTHBIN BUJL 1 23
57 | CnoxeHue U BBIYMTAHUE MHOTOYJICHOB 1 23 https://resh.edu.ru/subject/lesson/7254/
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58 | CioxeHue 1 BBIYMTAHHE MHOTOUICHOB 1 23 https://resh.edu.ru/subject/lesson/7254/
59 | Cnoxenue 1 BRIYMTAHIE MHOTOUICHOB 1 24 https://resh.edu.ru/subject/lesson/7254/
60 | Croxenue 1 BEMUTAHHE MHOTOWIEHOB 1 24 https://resh.edu.ru/
61 | Vunoxenue ofHOUICHA Ha MHOTOWIEH. 1 24 https://resh.edu.ru/subject/lesson/7253/
62 | VuuoxkeHUe OHOUWICHA HA MHOTOWICH. 1 25 https://resh.edu.ru/subject/lesson/7253/
63 | VmuoxkeHMe OHOUWICHA HA MHOTOWIEH. 1 25 https://resh.edu.ru/subject/lesson/7253/
64 | Brimecenne obIIEro MHOKHTEN 32 CKOOKH. 1 25 https://resh.edu.ru/
65 | Buimecenne obIIEro MHOKHTEIN 32 CKOOKH. 1 26 https://resh.edu.ru/
67 | Bumecenne oOIIEro MHOKHTEIS 32 CKOOKH. 1 26 https://resh.edu.ru/
68 | VuHoKeHMEe MHOTOWIEHA HA MHOTOWIEH. 1 26 https://resh.edu.ru/subject/lesson/7262/
69 | VmHOKeHMEe MHOTOWIEHA HA MHOTOWIEH. 1 27 https://resh.edu.ru/subject/lesson/7262/
70 | YMHOKeHMe MHOTOUICHA HA MHOTOMICH. 1 27 https://resh.edu.ru/subject/lesson/7262/
71 | PaznoxeHne MHOrOWIeHa Ha MHOKHTEIH CIIOCOOOM 1 27 https://resh.edu.ru/
TPYIIHPOBKH,
72 Pa3noxeHue MHOro4eHa Ha MHOXKHTENU CIIOCOO0M 1 28 https://resh.edu.ru/
IPYIIHPOBKH,
73 | PaznoxeHne MHOrOWwIeHa Ha MHOKHTEIH CIIOCOOOM 1 28 https://resh.edu.ru/
IPYIIIHPOBKH,
74 Pasnoxenne MHOro4eHa Ha MHOKHUTEIN CII0CO00M 1 28 https://resh.edu.ru/
TPYIIIHPOBKH,
5 BosBez[eane B KBAJIPAT,  Ky0 CyMMBI H PasHOCTH ABYX 1 29 https://resh.edu.ru/subject/lesson/7250/
BBIPKCHUI
76 BosBez[eane B KBAIIDAT, Ky CyMMBI H PasHOCTH ABYX 1 29 https://resh.edu.ru/subject/lesson/7248/
BBIPKCHUIA
77 BosBez[eane B KBAIIPAT, Ky CYMMBI H PasHOCTH ABYX 1 29 https://resh.edu.ru/subject/lesson/7264/
BBIPOKEHUI
78 | PaznoxeHune Ha MHOXXHTENHU C TIOMOMIBIO (OPMYIT KBaIpara 1 31 https:/resh.edu.ru/
CYMMBI M Pa3HOCTH KBaJpaTa pPa3HOCTH,
79 | PaznoxxeHne Ha MHOXHUTENH C TTOMOIIBIO (hOPMYIT KBaIparTa 1 31 https://resh.edu.ru/

CYMMBbI U pa3HOCTHU KBaJApaTa pa3HOCTH,
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80 | PasnokeHue Ha MHOKHTENH C IOMOIIBIO GOPMYIT KBajIpaTa 1 31 hitps://resh.edu.ru/subiect/lesson/7265/
CYMMBI M pa3HOCTH KBaJpaTa pa3HOCTH, ps: T :

81 | Vunoxenne Pa3HOCTH JIBYX BBIPAXKEHUH HA UX CYMMY. 1 32 https://resh.edu.ru/subject/lesson/7265/

82 | Vunoxenne Pa3HOCTH JIBYX BBIPAXKEHUH HA UX CYMMY. 1 32 https://resh.edu.ru/subject/lesson/7265/

83 | Pasnoxenue Pa3HOCTH KBAJPATOB HA MHOXKUTEIH. 1 32 https://resh.edu.ru/subject/lesson/7246/

84 | Pasnoxenue Pa3HOCTH KBaJPAaTOB HA MHOXKHUTEITH. 1 33 https://resh.edu.ru/subject/lesson/7266/

85 | Pasnoxenue Pa3HOCTH KBAJPATOB HA MHOXKUTEIH 1 33 https://resh.edu.ru/subject/lesson/7266/

86 | Pasnoskenue Ha MHOKHTENH CYMMBI ¥ Pa3HOCTH KyOOB. 1 33 https://resh.edu.ru/subject/lesson/7266/

87 [IpeoGpa3oBaHue IENTOr0 BBIPAKEHUS B MHOTOUICH. 1 34 https://resh.edu.ru/subject/lesson/7252/

88 [IpeoGpa3oBaHue IENTOr0 BBIPAKEHUS B MHOTOUICH. 1 34 https://resh.edu.ru/subject/lesson/7263/

89 [IpeoGpa3zoBaHue IETOr0 BBIPAKEHUS B MHOTOUJIEH. 1 34 https://resh.edu.ru/subject/lesson/7263/

90 | I[IpuMeHeHHE PA3IIMYHBIX CITOCOOOB IS pa3IoKEHHs Ha 1 35 https://resh.edu.ru/subject/lesson/7266/
MHO)KHTEIN

91 [IpuMeHeHue pa3IMIHBIX CITOCOOOB IS Pa3IOKCHHS Ha 1 35 https://resh.edu.ru/subject/lesson/7246/
MHO)KHTEIN

92 | I[IpuMeHeHHE PA3IIMIHBIX CITOCOOOB IS pa3jIoKEHHs Ha 1 35 httos://resh.edu ru/subiect/lesson/7251/
MHOKHTEIN ps: T :

93 Konmponvnaa paboma 1 36 https://resh.edu.ru/subject/lesson/7246/

?(L)Z IMoBTOpEeHMe U 000GIeHNE. 10 =acos 36-38 menemo https://resh.edu.ru/subject/lesson/7252

TemaTn4ueckoe IIAHNPOBAHUE N0 Y4eOHOMY Kypcy «Auaredpa»

8 kiace

(2 yaca B HeeJ110, BCero 68 yacon)

Ha3sBanmue pasgena (Tembl)
Kypca (4MCJ10 4acoB)

8 kiacc.
AJI'EBPA
OcHoBHOE coaep/kaHue

OcHOBHBIE BUBI eSITEILHOCTH 00y4a0IMXCst

pecypc
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[ToBTOpEHUE Kypca anredopsl 7
kiacca. (5 4.)

Crenenn C HaTypaJIbHbIM
mokaszareneM HM  e€  CBOMCTBA;
peoOpPa30BAHKE IENIBIX BBIPAKCHUM.

AKTYAJIM3UPOBATH UMCIOIIUCCA 3HAHUSA U YMCHUA,
BBIIIOJIHATE TPCHUPOBOYHBIC 3adaHHA, KOPPCKTHUPOBATH CBOU
SHAHUS 1 YMCHUA,

pelIeHHE JIMHEHHBIX YpaBHEHWH. OTBEYaTh Ha WTOTOBBbIE BOMNPOCHI M OLIEHUBATh CBOU

Pemenne 3agau  npu  OMOIIHM JOCTH)KEHUSI.

JIMHEHHBIX YPAaBHEHUM.
VYpaBHeHHusT U HepaBeHCTBA.| JIMHeilHOe ypaBHEHHE C JIByMS noxoupaTh MPUMEpPHI Map 4Hces, SBISIOMMXcS pemenueM https://resh.edu.ru/
Cucremsl JIMHEHHBIX | IEpEMEHHBIMU U €70 rpaduK. JIMHEHHOTO YPAaBHEHMUS C IByMsI [IEPEMEHHBIMY; subject/lesson/727
ypaBHeHHH. (14 4.) IlonsiTME  CHCTEMBI  JIMHEWHBIX HAaXOJUTh LIeJIbIE PEIIeHUs MTyTéM mnepedopa; 6/

YpaBHEHUN C JIBYMSI MIE€pPEMEHHBIMH. BBIPAXKaTh U3 JIMHEHHOTO YPaBHEHMSI C ABYMS IEPEMEHHBIMU

Pemrenne CUCTEM JIMHENHBIX

ypaBHEHUH CIIOCOOOM IOJICTAHOBKH,
criocoboM crnoxenus. ['padpuyeckuit
METOJI pELIeHUs] CUCTEM JIMHEWHBIX
YpaBHEHUN C JIBYMSI MEPEMEHHBIMH.
Pemenue 3agay ¢ moMomip0 cucTeM
JINHEMHBIX YPaBHEHUH.

OJIHY IIEPEMEHHYIO Yepe3 IPYTyIo;

CTPOUTh B KOOPJIMHATHOW IUIOCKOCTH TpaduK JIUHEHHOTro
YpaBHEHUS C JIBYMs NEPEMEHHBIMH; MOJIB3YSICh I'paduKoMm,
MPUBOJIUTH MPUMEPHI PELICHUS] YpaBHEHMUS,

pa3nuyath napajuiesbHble U MepeceKaromuecs mpsiMble o UxX
YpaBHEHUSIM;

HCCIIE0BATh BOIIPOC O KOJUYECTBE PEUICHUH CUCTEMBI ABYX|
JUHEHWHBIX  ypaBHEHHMH Ha  OCHOBE  (DYHKIIMOHAIBHO-
rpau4ecKux MpeCTaBICHUN ypaBHEHNUS;

UCNOJb30BaTh IpaUuyecKuil METOJ Ul PpEIIeHUs CUCTEM
JVHENUHBIX YpaBHEHUH € IBYMsI IEpEMEHHbBIMH (OIpaHUUYEHHO);
pelarbs CUCTEMBI JBYX JIMHEHHBIX YPAaBHEHUU C JBYMs
IIEPEMEHHBIMU IOJCTAHOBKOM U CIIOKEHUEM;

COCTAaBJIATH U PEIIATh YPABHEHHUE WK CUCTEMY YPaBHEHHUH 110
YCIOBUIO 3a/ayd, HMHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M IOJIY4YECHHBIN pPe3yJIbTar.

AureOpandecKkue BhIpaKCHUSI.
AnreOpanveckas apo0Ob. (23

9.)

PanmonansHele BBIPA)KCHUS.
AnreOpandeckas TpOOb.
JlommycTiMBble 3HaUSHHsI IEPEMEHHbIX
B JIpOOHO-PALMOHATBHBIX
BbIpaKeHUsAX. OCHOBHOE CBOWMCTBO
npoow, COKpaIleHHe
anreOpanyecKux npo0eit,
NpUBEJICHHE anreOpanvdeckux

3aMKChIBaTh AIreOpanvecKre BhIPAKEHUSI.

HaXOAWTh 00JacTh JOMYCTHUMBIX 3HAYEHHUI pallMOHAIBHOTO
BBIPAYKEHUS;

BBITIONTHATH YHUCIIOBBIE MOJICTAHOBKU M BBIUUCIATH 3HAUYCHUE
JIpoOH, B TOM YKCIE C TOMOIIBIO KaIbKYyISATOPA;
dbopMynupoBaTh OCHOBHOE CBOMCTBO anredpandeckoit Apoodu u
OPUMEHSTh €ro Juig mpeoOpa3oBaHUs Opobeii: cokpamarh
palyioHanbHble JpoOM, MPUBOAUTH JAPOOb K 3aJaHHOMY]

https://resh.edu.ru/
subject/lesson/726
7/
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npobeit k oOrmeMy 3HaMEHATello.
CrnoxeHue W BbIYUTaHHE JApOOEH C

OIMHAKOBBLIMHU 3HAMEHATEISIMU,
CIIO)KEHHE W BBIUMTAHUE JAPOOeH ¢
pa3HBIMHU 3HaMEHAaTEIIMHU,

YMHOXEHUE Jpo0eil; Bo3BeneHue
IpoOM B CTENEHbB; JCICHHUE IPOOCH.
[TpeobpazoBanue paIrMoOHAIBHBIX
BBIpAKCHUI. IloncranoBka
BBIPQ)KEHUH BMECTO MTEPEMEHHBIX.
¢byakmus  y = k/x  (oOpaTHas
MPOMOPLIMOHAIBHOCTD) U €€ rpaduk
(rumepOouta).

3HaMEHATeJIIo;

BBITIOJIHATH JICHCTBHS C alIr€OpandecKuMu Ipo0siMH;
BBIIIOJIHATH CJIOXKEHUE, BBIUUTAHUE, YMHOXXEHUE, JIEIICHUE U]
BO3BEJICHUE B CTENEHb palMOHAIbHBIX JpoOed  mpu
peoOpa3oBaHUM  PALMOHAIBHBIX BBIPAXKEHUH C Yy4EeTOM
MopsiJiKa ACMCTBUI;

JIOKa3bIBaTh TOXKAECTBA, COJEPIKAIINE pallMOHaIbHbIE ApO0u;
OPUMEHSTh NPEeoOpa3oBaHUsl BBIPAKEHUW IS  pEIICHUS
3ajay;

BbIpaKaTh  IepeMeHHble U3  (opmyn  (PpU3NUECKHX,
F€OMETPUYECKUX, ONUCHIBAIOIINX ObITOBBIE CUTYAINH);
pacno3HaTh QYHKIHUIO Y=K/X U €€ rpaduxk;

CTpouTh rpaduk QyHKIMHU MO TOYKAM, ONHCHIBATh CBOWCTBA
byHKIMM (OTrpaHUYEHHO); aHAIM3UPOBAaTh W IMOKA3bIBaTh
CXEMAaTUYECK! TOJIO)KEHHE Ha KOOPAMHATHOM IIOCKOCTH
rpaduka B 3aBUCUMOCTH OT 3HaU€HUsI KOAPPUIMEHTA.

Yucia u BBEIYHCIICHUS.
Ksanparueie kopau. (19 4.)

PanmionansHbIe 1 UppallMOHATIBLHBIC
YHUCJIa; MHOYKECTBO PAIlMOHAIBHBIX
YHUCeN, CPaBHEHHUE DPAIlMOHAIBHBIX
YUCe, ICUCTBUS C pallUOHATBHBIMH
YHCIIAMHU. [IpencraBnenue
palMoOHAIBHOTO YHCTIa IeCATUYHOMN
JpOOBIO. Pacno3naBanue
HppaMOHAIBHBIX YHCel.

WppanuoHansHocTs  uncia V2.
JlecsiTuunbie npUOIKEHUS
HppalMoHaTIbHBIX qrcer.
CpaBHeHue UPpalMOHATBHBIX
yrcen. KoHeuHnble U OECKOHEUHBIE

necsiTUuHble ApoOu. MHOXKEeCTBO

JIECTBUTEIIBHBIX YHUCCII,
JIEICTBUTEIIHHBIE qucia Kak
OCCKOHCYHBIC ACCATUYHBIC I[p06I/I.
B3aMMHO OJHO3HAYHOC

pa3BUBaTh TPEACTABJICHHS O 4YHCIaX: OT MHOYECTBA
HATypaJbHBIX YUCEN JI0 MHOXKECTBA JCHCTBUTEIHHBIX YHCEIT;
03HAKOMHTHLCSI c BO3MOKHOCTBIO MIPEACTABIICHUS
IEWCTBUTEIILHOTO 4YHCJIa KaK OECKOHEUYHONW IECATHYHON
Ipoowu, MIPUMEHSTH JIE€CATUYHBIE MPUOJTMIKESHUS
parMoOHAIBHBIX U UPPAITMOHATBHBIX YHCEIT;

M300pakaTh IEHCTBUTEIIbHBIC YHCIIa TOUKAMHU KOOPAMHATHOM
MPSAMON;

3aMMChIBaTh, CPABHUBATH M YIIOPSAI0YUBATH JCHCTBUTEIbHBIC
YHCIIa;

BBINIOJIHATh, COYETasi YCTHbIE M MHUCHbMEHHBbIC TPUEMBI,
apudMeTHYECKUe JCHCTBUS C pPAIlMOHAIBHBIMUA YHCIAMU;
MPEACTABIISITh PAIIMOHAIIBHBIE YHCIIA ACCITUIHON JPOOBIO;
MOJY4YUTh HPEACTABICHUE O 3HAYUMOCTU JEHCTBUTEIBHBIX
YyuceNl B IPaKTUYECKOU JAESITENbHOCTH YEIOBEKA;
dbopMynupoBaTh OMpeeieHne KBaAPaTHOTO KOPHS U3 YUCIA,
apuMeTHUIECKOTO KBaPATHOTO KOPHS,

https://resh.edu.ru/
subject/lesson/155
1/

MNPUMCHATH OINCPpAlUI0 HU3BJICYHCHHA KBAJAPATHOI'0O KOPHA U3
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COOTBCTCTBUC MCKAY MHOKCCTBOM

JIENCTBUTEIIBHBIX qHCen u
MHOKECTBOM TOYEK KOOPIAUHATHOMN
HPSIMOM. CpaBHeHue
JIEUCTBUTEIHLHBIX qucel,

apudmernueckue  JACUCTBHS  C
JNCUCTBUTEILHBIMH YUCIIAMHU.

KBagpartusie KOpHHY;
apupMeTHYECKU KBaJIpaTHBIN
KOpeHb. YpaBHeHHE BHJA X° = a.
HAaxO0KJICHHE MPUOIMKEHHBIX
3HAQYEHW  KBaJpaTHOrO  KOPHS.
KBagpartusrit KOpPEHb u3
MIPOU3BEACHUS u Ipoou;

KBaJpaTHBI KOpPEHb W3 CTEIICHH,
BHIHECCHHE MHOXHUTEIS  W3-TIOJ
3HaKa KOPHS; BHECEHHE MHOKUTES
oA 3Hak kopHs. [IpeoOpasoBanue
BBIPAKECHUIA, coJep KaInX
KBaJIpaTHbIE KOPHHU.

®ynximsa y=vx ¥X+/x u ee rpadux.
[Ipocreitmme HWppaluOHAIIbHBIC

ypaBHenus +/f(x) = a,/f(x) =
Vg (x).

YHCciia, UCHOJb3Ys MPU HEOOXOIUMOCTH KaJIbKYJISATOP;
OLICHMBAaTh KBaJpaTHble KOpPHU LEJIbIMM YHUCIaMU U
JECATUIHBIMH JIPOOSIMU;

pacnosHaBaTh GyHKIHIO y=vX 1 rpaduk ByHKIHH;

CTpOUTH TpapuK (PYHKIMM TO TOYKAM, ONHCHIBATH CBOWCTBA
(GyHKIIUY, TIOKA3bIBAaTh CXEMaTHYECKH TOJI0OKEHNE TpaduKa Ha
KOOPJAWHATHOM MIOCKOCTH;

CpaBHMBaThb M  YHOPSAJOYMBATH  pALUOHAIBHBIE U
VUPPALMOHAIIBHBIE  YMCJIA, 3alMCaHHblE C  TOMOUIBIO
KBaJPaTHBIX KOPHEH;

HCCNENOBATh ypaBHEHHE X° = a, HAXOAWTh TOYHBIE H
npuOIKEHHBIE KOpHU 1ipu a> 0;

UCCJIEN0BaTh CBOWCTBA KBAJAPATHBIX KOPHEH, IPOBOIA
YHUCJIOBBIE SKCIEPUMEHTHI C MCHOJb30BaHUEM KAJIBKYJISATOPA
(xommbrOTEpA);

JI0Ka3bIBaTh CBOMCTBA apu(hMETHUECKIX KBaJAPATHBIX KOPHEH;
IPUMEHSATh UX Ul IPeoOpa30BaHuUs BBIPAKECHUH;

BBIHOCUTH MHOXHTENIb M3-II0J 3HaKa KOpHS, BHOCHUTH
MHOJKHTENb 10| 3HaK KOPHS;

BBINOJIHATh NPEOOpa3oBaHMs BBIPAXKEHUH, coJep Kalux
KBaJIpaTHbIE KOPHU;

u3y4yaTh CIOCOOBI OCBOOOXAEHUS OT HMPPALMOHAIBHOCTU B
3HaMeHarese Jpoou;

BBIPA)KaTh IEPEMEHHBIE M3 I€OMETPUYECKUX M (PU3MUECKUX
(opmyur;

BBIYHCIIATh 3HAYCHUSI BBIDAKEHUH, COACP KAILNX KBAJApaTHbIC
KOPHH, UCHOJIb3Yysl MPU HEOOXOIUMOCTH TabIMIly KBaJpaToB
HaTypaJIbHBIX YHUCEI, KAJIBKYJIATOP;

UCIIOJIb30BAaTh B XOJAE pELICHMs 3ajad dJIEeMEHTapHbIC
IPEeCTaBJICHHUs, CBA3aHHBIE C MPUOMMKEHHBIMY 3HAYCHUAMU
BEJIMYNH;

3HAKOMMTHCS C UCTOPUEN pa3BUTHsI MAaTEMATHKHU.

IToBTOpenue u o6o6meHue. (7

9.)

HOBTOpeHI/IC OCHOBHBIX TMOHATHM H
MCTOJOB KYPCOB 7 u 8 KJIaCCOB,

BbIOMpPATh, NPUMEHSTh, OLEHUBATh CIOCOObI CpaBHEHHUS
YK CeJl, BEIUMCIIEHUH, TpeoOpa30BaHuil BRIPAKEHUHN, pEIICHUS

https://resh.edu.ru/
subject/lesson/155

65




00001IIeHE 3HAHU.

YpaBHEHUI; 9
OCYILECTBJISATh CAMOKOHTPOJIb BBITOJIHSAEMBIX JEUCTBUUA U
CaMOITIPOBEPKY pe3yibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUM,
IIOCTPOCHUH;

peumarb 3ajadyd U3 PEANbHOM  KWU3HU, IPUMEHSTH
MaTeMaTUYECKUE 3HAHUS I PELICHHsS 3aJad U3 JPYrux
MIPEIMETOB.

IHoypouHoe niiaHMpoBaHue

8 kiace
(2 yaca B Henen10, Bcero 68 yacon)
Jara
No 8 kiace. AJITEBPA Koa-Bo Ne
y K/p DJIeKTPOHHBIH pecypc
i Tema 4acoB Henea
U
IToBTOpeHne Kypca 7 kiaacca 5
1 | Crenenp ¢ HaTypaJlbHBIM MTOKa3aTeNEM U €€ CBOIMCTBA; 1 1 https://resh.edu.ru/subject/lesson/7232/
2 | Cremnenb ¢ HaTypaJIbHBIM MIOKA3aTENEM U €€ CBOMCTRA; 1 1 https://resh.edu.ru/subject/lesson/7232/
3 | IIpeoOpa3oBaHme IETBIX BEIPAKCHHM. 1 2 https://resh.edu.ru/subject/lesson/7263/
4 | PemeHmne TUHEHHBIX YpaBHEHHH. 1 2 https://resh.edu.ru/subject/lesson/7280/
5 | Pemenne 3aa4 npy oMoy JHHEHHBIX YpaBHEHUN 1 3 https://resh.edu.ru/subject/lesson/7274/ /
YpaBHeHus1 U HepaBeHCTBA. CHcTeMbl JIMHEHHBIX YPABHEHMIA. 14
6 | JluneitHoe ypaBHEHUE ¢ ABYMS IIEpEMEHHBIMU U €ro TpaduK. 1 3 https://resh.edu.ru/subject/lesson/7273/
7 | JluneitHOe ypaBHEHUE C IByMs ITIEPEMEHHBIMH U €T0 Tpaduk. 1 4 https://resh.edu.ru/subject/lesson/7273/
8 | [lonsTHE CUCTEMBI IMHEWHBIX YPABHEHUI C IBYMS MTEPEMEHHBIMU 1 4 https://resh.edu.ru/subject/lesson/7273/
9 Pemenne cucreM TMHEHHBIX ypaBHEHHH CLIOCOOOM IOJICTAHOBKH 1 5 https://resh.edu.ru/subject/lesson/7276/

66




10 | Pemenne cucteM TMHEHHBIX YPaBHEHUN CIIOCOOOM IMOJICTAHOBKH 1 5 https://resh.edu.ru/subject/lesson/7276/
11 | Pemmenue cucteM JTMHEHHBIX YPaBHEHUN CIIOCOOOM CIIOKCHUSI. 1 6 https://resh.edu.ru/subject/lesson/7276/
12 | Pemenne cucTeM JTMHEHHBIX YPaBHEHUM CIIOCOOOM CIIOXKCHHUS 1 6 https://resh.edu.ru/subject/lesson/7276/
13 | I'paduyeckuii MeToA peLICHUsI CHCTEM JTHHEHHBIX YPaBHEHHH C IByMs TIepPEM EHHBIMH. 1 7 https://resh.edu.ru/subject/lesson/7276/
14 | I'paduyeckuit MeTO pELICHUs] CHCTEM JTHHEHHBIX YPaBHEHHH C JIByMs TIepEM EHHBIMH. 1 7 https://resh.edu.ru/subject/lesson/7276/
15 | I'paduyeckuit MeTo pelIeHUs] CHCTEM JTHHEHHBIX YPaBHEHHH C JIByMs TIepEM EHHBIMH. 1 8 https://resh.edu.ru/subject/lesson/7276/
16 | Pemenwue 3a7a49 ¢ TOMOIIBIO CUCTEM JIMHEHHBIX YpaBHEHUH 1 8 https://resh.edu.ru/subject/lesson/7271/
17 | Pemenwme 3a1a49 ¢ TOMOIIBIO CUCTEM JIMHEWHBIX YpaBHEHUHN 1 10 https://resh.edu.ru/subject/lesson/7271/
18 | Pemenwne 3a1a49 ¢ TOMOIIBIO CUCTEM JIMHEHHBIX YpaBHEHUH 1 10 https://resh.edu.ru/subject/lesson/7271/
19 | Konmponsuan padoma 1 11 https://resh.edu.ru/subject/lesson/7280/

Anredpanyeckue BhIpaskeHHsl. AJiredpandeckasi 1podb. 24
20 | PanmonanbpHBIE BBIPaKEHUS. 1 11 https://resh.edu.ru/subject/lesson/2907/
21 | Anredpaundeckas ApoOb. JlonmycTHMbIE 3HAYEHUS IIEPEMEHHBIX B POOHO- 1 12 https://resh.edu.ru/

PanMOHATIBHBIX BBIPAKECHHIX
22 | Anrebpamdeckas apo0b. JlomycTrMple 3HAaUeHUS IEpEMEHHBIX B JPOOHO- 1 12 https://resh.edu.ru/

PanMOHATBHBIX BBIPAKECHHIX
23 | OcHOBHOE CBOMCTBO APOOH 1 13 https://resh.edu.ru/
24 | CokpalneHue anredpandeckux Apooei 1 13 https://resh.edu.ru/subject/lesson/1549/
25 | llpuBenenue anredpandeckux ApoOei K oOIIeMy 3HaMEHATEITIO. 1 14 https://resh.edu.ru/subject/lesson/1967/
26 | [lpuBenenue anredpandeckux ApoOeil K oOIIeMy 3HaAMEHATEITIO. 1 14 https://resh.edu.ru/subject/lesson/1967/
27 | CnoxkeHre 1 BBIYMTaHUE JPOOEH ¢ OAMHAKOBBIMH 3HAMEHATEISIMH; 1 15 https://resh.edu.ru/subject/lesson/1550/
28 | ciokeHWEe U BBIYUTAaHUE IPOOE ¢ pa3HBIMU 3HAMEHATEISIMH, 15 https://resh.edu.ru/subject/lesson/1967/
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29 | CnokeHre 1 BEIYUTaHUE OPOOEH ¢ pa3HBIMU 3HAMEHATEISIMH, 16 https://resh.edu.ru/subject/lesson/1967/
30 | YMHOxkeHHE Apodeit 16 https://resh.edu.ru/subject/lesson/1968/
31 | YMHoxkeHue apodeit 17 https://resh.edu.ru/subject/lesson/1968/
32 | Bo3Benenue nqpodu B CTENIEHb 17 https://resh.edu.ru/subject/lesson/1968/
33 | Bo3Benenue nqpodu B CTENEHb 20 https://resh.edu.ru/subject/lesson/1968/
34 | Henenue npodeit 20 https://resh.edu.ru/subject/lesson/1969/
35 | Henenue apodeit 21 https://resh.edu.ru/subject/lesson/1969/
36 | IIpeobpazoBaHue paniOHANBHBIX BBIPAKEHUH. 21 https://resh.edu.ru/subject/lesson/1970/
37 | IIpeobpazoBaHme paniOHATBHBIX BBIPAKEHHUH. 22 https://resh.edu.ru/subject/lesson/1970/
38 | [loncTanoBKa BBIpayKEHHUI BMECTO TIEPEMEHHBIX 22 https://resh.edu.ru/subject/lesson/1970/
39 | [loacTaHOBKa BBIpaYKEHHUI BMECTO TIEPEMEHHBIX 23 https://resh.edu.ru/subject/lesson/1970/
40 | dyukams y = k/x (oOpaTHas IpOHOPIHHOHAIBHOCTE) U e rpaduk(rumnepoona) 23 https://resh.edu.ru/subject/lesson/2501/
41 | ®yukums y = k/x (00paTHas IpONOPLHOHAIBHOCTE) U e¢ rpaduk(rumnepooa) 24 https://resh.edu.ru/subject/lesson/2501/
42 | Oyakams y = k/x (oOpaTHas IpOMOPIHOHAIBHOCTE) U ee Tpaduk(runepoona) 24 https://resh.edu.ru/subject/lesson/2501/
43 | Konmponvuas paboma 25 https://resh.edu.ru/subject/lesson/1971/
Yucaa u Bpiuuciaennsi. KBagpaTubie KOpHH.
44 | PannoHasHBIE M HPPALMOHATIBHBIE YMCIIa, MHOXKECTBO PAIlMOHATHHBIX YHCET 25 https://resh.edu.ru/subject/lesson/2914/
45 | CpaBHeHUE paliOHATBHBIX YHCEI, EUCTBUS C PalMOHAEHBIMU YHACIAMH. YHCEIT, 26 https://resh.edu.ru/
apudmeTnIeckre eHCTBUS C NIEHCTBUTEIHHBIMU YHACITAMH.
46 | IlpencraBieHne paMOHAIBFHOTO YUCHIA JIECATUIHON APOOBIO. OJHO3HAYHOE 26 https://resh.edu.ru/

COOTBECTCTBHC
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47 | PacrosHaBaHme HPPAIHOHATBHBIX YKCeT. MpparHoHanbHOCTh yrca V2. JlecaTHUHbIe 27 https://resh.edu.ru/subject/lesson/1972/
MpUOJIMKEHHSI HPPaLlMOHATBHBIX yKcen. CpaBHEHHE HPPAOHATBHBIX YHCET.
48 | Koneunsle 1 OECKOHEUHBIE IECATUUHBIE APOOH. MHOXKECTBO JEHCTBUTENBHBIX YUCET; 27 https://resh.edu.ru/
JICHCTBUTENILHBIC YK CIIa KaK OCCKOHEUHBIC JIECATUYHBIC APOOH.
49 | B3auMHO OJJHO3HaYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JIEHCTBUTENBHBIX YHCEN U 28 https://resh.edu.ru/
MHO>XECTBOM TOYEK KOOPAMHATHOMU IIPSIMOM.
50 | CpaBHeHHE NCHCTBUTENBHBIX YUCEN, apU(PMETHICCKUE NSHCTBUS C ACHCTBUTEILHBIMU 28 https://resh.edu.ru/subject/lesson/2916/
quciiaMu
51 | KBaapatHbie KOpHU; apuPMETHUECKHI KBaIPATHBIH KOPEHb. 29 https://resh.edu.ru/subject/lesson/1551/
52 | KBagpatHble KOpHU; apU(PMETHUECKHII KBaIPATHBIH KOPEHb. 29 https://resh.edu.ru/subject/lesson/1551/
53 | YpaBHeHue BHIa X° = a. HAXOXK/ICHUE NPUOIMKEHHBIX 3HAYEHNH KBAPATHOTO KOPHS. 31 https://resh.edu.ru/subject/lesson/1973/
54 | YpaBHeHMe BH/Ia X° = a. HAXOXK/ICHUE NPHUOIHKEHHBIX 3HAYEHNH KBAPATHOTO KOPHS. 31 https://resh.edu.ru/subject/lesson/1973/
55 | KBaapaTHbIi KOPEHb U3 IPOU3BENCHUS U IPOOH 32 https://resh.edu.ru/subject/lesson/2915/
56 | KBagpaTHbIil KOpeHb U3 CTETEHHU; 32 https://resh.edu.ru/subject/lesson/1974/
57 | BoiHeceHne MHOXKHTEINSI U3-TI0/T 3HaKa KOPHS, 33 https://resh.edu.ru/subject/lesson/2913/
58 | BHecenmne MHOXKUTENS O] 3HAK KOPHS 33 https://resh.edu.ru/subject/lesson/2913/
59 | IIpeobpazoBaHme BRIpAKEHHIA, COEPKAIMNX KBaApaTHbIE KOpHH. DyHKIHS y=\/x uee 34 https://resh.edu.ru/subject/lesson/1975/
rpaduk.
60 | IIpocrelimue nppannoHaIbHBIE YPaBHEHUS V(f(x)=a, \/(f(x)=\/(g(x). 34 https://resh.edu.ru/
61 | Ilpocrelimue nppannoHaIbHBIE YPaBHEHUS V(f(x)=a, \/(f(x)=\/(g(x). 35 https://resh.edu.ru/
62 | Konmponvnan paboma 35 https://resh.edu.ru/
63- | TloBTOpPEHUE 060GIIEHHE 36-38 | https://resh.edu.ru/
68
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TemaTnuyeckoe MIIAHUPOBAHUE 110 Y4eOHOMY Kypcy «AJuaredpa»

9 kiaacce

(2 yaca B Hene10, Bcero 68 yacon)

Ha3Banue pa3ngena

(Tembl) 9 knace. DJ1eKTPOHHBI
AJITEBPA OcHoBHbBIE BH/BI J1eSITeILHOCTH 00y4ar0MXcsi N
Kypca (4Mci10 H pecypc
OcHoBHOE conepxaHue
4acoB)
[ToBTOpenue. (44.) | [IpeoOpazoBanue palMOHAIBHBIX | ® aKTYyaJU3UPOBATH UMEIOIIUECS 3HAHUS U YMEHUS,
BBIPAKECHUM. ITpeoOpa3oBaHue | ® BBHIMOJNHATh TPEHUPOBOYHBIC 3aJaHUs, KOPPEKTHPOBATH
BBIPAXXEHUH, COAEPKAIIUX KBaJPATHBIE CBOU 3HAHUS U YMEHUS;
KOpHU. PelleHMe CUCTEM JIMHENHBIX | ® OTBEYaTh Ha HWTOTOBBIC BOMPOCHI W OICHHWBATh CBOY
YPaBHEHUM. JIOCTHKEHMSI.
YpaBHeHust n | OnpezneneHne KBaIpaTHOTO YPABHEHNUs, | ® pacro3HaBaTh KBaIPAaTHBIC YPaBHEHUS. https://resh.edu.ru/
HEPABEHCTBA. HEMOJIHBIE  KBaJpaTHbIE YpaBHEHUsS. | ® 3amucChiBaTh POPMYITy KOpHEH KBaapaTHOTO ypaBHeHus;, (subject/lesson/313
KBanparusie KomuuecTBo ~ KOpHel — KBaJpaTHOro | @ pemiaTh KBaJIpPaTHbIC YPABHEHUS — TIOJIHbBIE U HETIONHBIC; |7/
ypaBHeHUs. (22 4.) | ypaBHEHHs B 3aBHCUMOCTH OT €ro | @ MPOBOAMTH IIPOCTEHINNE WCCIENOBAHMS KBaIpPaTHBIX
JTUCKpUMHHAHTA. Penienue KkBaapaTHbIX ypaBHEHUH;
ypaBHeHui 1o ¢opmyne. Penienue | @ pemars ypaBHEHWs, CBOJANIMECS K KBAJIPAaTHBIM, C
YPaBHEHUIHA, CBOIAIUXCA K MOMOIUIBIO TPe0Opa30BaHuiL;
KBaJpaTHbIM.  Pemienne 3aga4 € | @ HaOMIOJATh M aHAJIU3UPOBATH CBSA3b MEKIY KOPHIMH H
MOMOIIBIO  KBAJIPATHBIX  YPABHCHHIL. K03 pULHeHTaMU KBaJpaTHOTO YpPaBHEHUS;
Teopema Buera. Ilopbop KopHeil ¢ | @ (opmynupoBath TeopeMy Buera, a Takke 0OpaTHYHO
UCIIONB30BaHUEM — Teopembl  Buera. TEOPEMY, IPUMEHATH 3TH TEOPEMBI IS PEIIECHUS 33124,
KBagpaTHble ypaBHEHUS C IAPAMETPOM. | @ pemaTh TEKCTOBBIC 3aJa4M adreOpandecKuM CIIoCOOOM:
Pemenue JPOOHO-PALMOHAIBHBIX NEPEXOIUTh OT CIOBECHOH (POPMYITHPOBKHU YCIOBHS
ypaBHeHHi1. PerieHne 3a1a4 ¢ TOMOLIBIO 3aJauu K anreopanyeckod MOJenu MyTéM COCTaBICHUS
panroHaIBHBIX YpaBHEHUH Ha yPaBHEHHS,
JBMKEHHE, COBMECTHYIO DaboTy H | e pelarb COCTaBJICHHOE YpaBHEHHUE.
MMOKYIIKH. ® UHTEPIPETUPOBATH PE3YIIBTAT.
® 3HAKOMHTbHCS C MCTOPUEH pa3BUTHS anreOpsbl.
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VYpaBHeHUs ¥ YucnoBble HEPABEHCTBA U UX CBOWCTBA. ¢opmynupoBaTh  CBOICTBa  YHCIOBBIX  HepaBeHCTB,https://resh.edu.ru/s
HEPaBEHCTBA. O0benuHenue u nepeceyeHme WUIIOCTPUPOBATh MX HAa KOOPAMHATHOM  mpsMoiijubject/lesson/2577/
HepaBenctBa. (18| uncioBeix ~ MHOXeCTB.  UHCIOBBIC JIOKa3bIBaTh AJIreOpanyuecKH;
q.) IIPOMEXKYTKH. OObenuHeHne U JIOKa3bIBaTh HEPABEHCTBA HA OCHOBE OINpEeiCHUs]
MIEPECEUCHUE YHCIOBBIX MTPOMEKYTKOB. YHCIIOBOTO HEPABEHCTBA;
HEpPABEHCTBO C OJIHOM MEpPEeMEHHOI. IPUMEHSTh CBOWCTBA HEPABEHCTB B XOJI€ PEILLICHUS 3a/1ay;
JluHeliHble HEpaBeHCTBA C  OJIHOM B TOM YHCJIE /Ul OLICHKH 3HAUYEHUS BBIPAXKEHUS;
nepeMeHHON M uX pemenue. CucTeMsbl OOBSCHSATB, UTO SIBJIIETCS PEIIEHHEM HEPABEHCTBA C OJHOH
JMHEWHBIX ~ HEPABEHCTB C  OJIHOM IIEPEMEHHOM U 4TO 3HAYUT PEIINUTh HEPABEHCTBO;
NIEPEMEHHON u 150, peuieHue. peuiaTth JIMHEWHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM,
N300pakeHnEe pEIIEHHs  JIMHEHHOTO n300pakaTh peleHne HepaBEHCTBA Ha YMCIOBOM TIPSIMOiA;
HEPAaBEHCTBA M MX CUCTEM Ha YUCIOBOM OPUMEHATh TPU  PCIIEHUH  HEPAaBEHCTB  CBOMCTBA
MIPSIMOM. HEPaBEHCTB;
pemath CHCTEMbl JIMHEWHBIX HEPaBEHCTB, H300pakaTh
peneHre CUCTEMbl HEPABEHCTB HA YHCIOBOM IPSIMO;
penaTh JBOMHBIE HEPABEHCTBA.
Yucna y [Tpubmmx€éHHoe 3HaUYeHUE BEIMYUHBI, OOBSICHATh TOHATHSA TNPUOMMKEHHOE 3HaueHuWe u ero| @ https://resh.edu
BBIUYHCIICHUSL. TOYHOCTh TNpubImxeHus. OKpyrieHue TOYHOCTb; .ru/subject/less
[Tpubmxénnoe YHUCell. [Tpuxuaka 51 OlICHKA WCIIOJIh30BaTh pa3Hble (OPMBI 3aMHUCH MPUOIKCHHBIX| on/1985/
3HA4YEHHE pe3ynbTaToOB BBIYHCIICHUMN. 3HAYEHU;
BEJTUYMHBIL. (2 4.) [TorpemHocTs NpUOIHKEHUS. aQHAIM3UPOBATh M JeJIaTh  BBIBOJBI O  TOYHOCTH|
npUOIMKEHUs JEWCTBUTENBHOTO YHKCIA MPH pELIeHUY]
3azay;
BBIYUCIISITH A0COTIOTHYIO M OTHOCUTENBHYIO TOTPEIIHOCTH]
MPUOJIMKCHHUS;
OKPYIJISTh ACUCTBUTEIbHBIE YMCIIA, BHITIOIHATH HIPUKUIKY)
pe3ynbTaTa BBIUYMCICHUN, OLIEHKY 3HAYEHUM YHCIIOBBIX
BBIPAYKCHMIA.
Yucna Y CreneHp ¢ LEJIBIM  IIOKAa3aTEJEM. dopmynupoBath ompeaeneHue creneHu ¢ - mensimhttps://resh.edu.ru/s
BBIYUCIICHUS. CrangaprtHas 3amuck yuciaa. Pazmepsl [IOKa3aTeNeM; ubject/lesson/2576/
CreneHp ¢ 1enbM OOBEKTOB OKpyXaromero wmupa (ot HaXOJWUTh 3HAYCHMsI BBIPAXKEHHUM, CONEPKAIINUX CTEIEHb C|
IIOKAa3aTeJIEM. JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKUX LIEJIBIM OTPHULATEIbHBIM [IOKA3aTENEM;
(10 1) 00BEKTOB), [UTMTETHLHOCTH MPOIIECCOB B NPEJICTaBISITh 3aluCh OONBIIMX M MallbIX 4YHCel B

okpyxatoiieM Mupe. CBOMCTBa CTETIEHU

CTAHJAAPTHOM BHUJC;
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C IICJIBIM ITOKa3aTCJICM.

CpaBHUBAaTh 4YHCJIa M BEJIMYMHBI, 3alUCaHHBIE (|
HCII0JIb30BanueM crenenu 10;

WCIIOJIb30BaTh 3allMCh YHUCENT B CTAaHAAPTHOM BHJE IS
BBEIDOKEHUS  Pa3MEpOB  OOBEKTOB,  JUIUTEIHHOCTH]
MIPOIIECCOB B OKPYKAIOIIIEM MUPE;

dbopMyITUpOBaTh, 3aNMCHIBATH B CUMBOJIMYECKON (hopme U
WJUTIOCTPUPOBATH MPUMEPaMU CBOMCTBA CTETICHH C LIEIIBIM|
MMOKa3aTelIeM;

MPUMEHATh CBOWMCTBA CTENEHU JJIA MPeoOpa3oBaHUSs
BBID@KECHHUI,  COJIEpXKAIUX  CTENEHH C  LEeJbIM]
IMOKa3aTelIeM;

BBINIOJIHATL JEWCTBUS C YHCIAMH, 3alMCaHHBIMH B
CTaHJApTHOM BHE (YMHOXXCHHE, JIeJICHUE, BO3BE/ICHNE B
CTETEHb).

OyHKIUN.
OcHOBHBIC
TTOHSITHSL.

YwucaoBeie

¢dbysakuun. (7 4.)

[TonsiTe (byHKIMH. Ob6nacTb
OTIpe/IeNIeHUs] M MHOKECTBO 3HA4YCHUH
¢dbyakuun. CiocoOs! 3a1anus QyHKITHA.
I'paduk byakuu. CBoiicTBa QyHKIINH,
HX 0TOOpakeHHe Ha rpaduke.

Urenne u mocTpoeHHE TpaduKoB
GhyHKIHA. [Tpumepsr rpadgukoB
GYHKIUH, OTpaXarolluX peajbHbIe
MpoIecChl. (QYHKIMH, OMHCHIBAIOIINE
MIPSAMYIO u 00paTHyIO

MPONOPIMOHAILHBIE 3aBUCHUMOCTH, HUX
rpadukn. QyHKIME y=x°, y=x>, y=V/X,
y=k/x, y=|x|.

OIIEPUPOBATH MTOHATUSIMU: byHKIMS, obmacTb
ompeneneHus (yHKIUHM, 00JIACTh 3HAYCHHWHA (PYHKIIHH,
3HaYeHHUE apryMeHTa, 3HaueHue PyHKLNU;

BBIUMCIIATh 3HAYCHUs] (PYHKUUH, 3aJaHHBIX (Qopmyraamyl
(p1 HEOOXOUMOCTH MCTIOIB30BATh KATBKYIIATOP);
COCTaBJISITh TAOJIUIIBI 3HAYCHUN (DYHKIIUH.

CTPOMTH 1O TOYKaM rpaduku GyHKIUN (OrpaHUYCHHO);
ONHUCHIBaTh  CBOWMCTBAa (YHKIMM Ha  OCHOBE e
rpaduueckoro npeacTaBlIeHuUs;

OTMCBHIBATh CBOMCTBA 3JIEMEHTApHBIX (QyHKIMA: y=kx+b,
y=x, y=x’, y=Vx, y=k/x, y=Ix];

HAXOJMTh C MOMOIIBIO rpaduka QyHKIUU 3HAUEHUE OJHOM]
U3 paccMaTpUBA€MbIX BEJIMYUH [0 3HAYCHHUIO APYroi
(TpUOIN3HUTEIBHO);

B HECIIOJKHBIX CITy4asiX BbIpaxaTb (POpMYI0il 3aBUCUMOCTH|
MEX/1y BEIMYNHAMU;

pacro3HaBaTh BHUJIbI U3y4aeMbIX (DYHKIUH, COMOCTABISATH
CXEMaTHUYECKH TOJIOKEHUE Ha KOOPIWHATHOMN IMJIOCKOCTH|

rpagukoB QyHkumit Buma: y=kx+b, y=x, y=x’, y=vX,

https://resh.edu.ru/s
ubject/lesson/3139/

y=k/x, y=|x| ¢ coorBercTByIomei popmymnoi;
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HUCIIOJIB30BATh (bYHKL[I/IOHaJIbHyIO TCPMHUHOJIOTUTIO n
CHUMBOIJIHUKY;

UCCIIeIOBaTh ~ MPHUMEPHl  rpaduKoB,  OTpPa)KaAIOUIHX
PCATBHBIC ITPOLUECCCHI U SABJICHUSA

IMPUBOJUTH ITPUMCPEI ITPOLCCCOB U SIBJICHUU C 3aJaHHBIMU]
CBOMCTBaMU,;

3HAKOMHUTbCS C TIOHATUEM HENPEpbIBHOW (QYyHKIUY;
paccMaTpuBaTh MPUMEPhl KYCOUHO 3aJaHHbBIX QYHKIUI;

IToBTOpEHUE u
06o6mIenue. (5 4.)

[ToBTOpEHHME OCHOBHBIX TOHSATUUA U
METOJIOB KypcoB 7, 8 W 9 Kiaccos,
000011IeHEe 3HAHUN.

BbIOMpaTh, MPUMEHSTh, OLIEHWBATh CHOCOOBI CpaBHEHUS]
yHcelsl, BBIYUCIEHUH, MpPeoOpa3oBaHU  BBIPAKEHUH,
peleHust ypaBHEHUM;

OCYILECTBJISATh CAMOKOHTPOJIb BBIMOJIHIEMBIX JEUCTBUH |
CaMOIIPOBEPKY pe3ynbTaTa BBIYMCIICHUH,
npeoOpazoBaHMi, MOCTPOCHHUI;

pemaTe 3aJa4dM M3 PEATBHOM KU3HH, IPUMEHSTH
MaTe€MaTHYECKHE 3HaHMS JUIS PEHICHUS 3a/1ad U3 JPYrux|
MIPEIMETOB;

pematb TEKCTOBbIE 3a/adyd, CpaBHUBATh, BBHIOMPATH

https://resh.edu.ru/s
ubject/lesson/3140

CrocoObI peleHus 3a/1a4u.
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IHoypouHoe mi1aHupoBaHue MO y4eOHOMY Kypcy «Auaredpa»

9 kiaacce

(2 yaca B Hene10, Bcero 68 yacon)

Ne 9 knacc. AJITEBPA Kon-so | K/ | Jara DJIEeKTPOHHBI pecypc
rllj/ Tena 4acoB p HeIJ:{;_rﬂu
IoBTOpeHnue. 4
1 | [Ipeobpa3oBanue panoHATBLHBIX BEIPAKESHHH. 1 1 https://resh.edu.ru/subject/lesson/1970/
2 | IlpeoOpa3zoBaHue pallMOHATIBHBIX BHIPAXKCHUH 1 1 https://resh.edu.ru/subject/lesson/1970/
3 | IIpeoOpazoBaHue BHIPAKEHUI, COAEPIKAIINX KBaJPATHbIC KOPHH 1 2 https://resh.edu.ru/subject/lesson/1970/
Pemenne cuctem MTMHEHHBIX YpaBHEHHH 1 2 https://resh.edu.ru/subject/lesson/7276/
KBanpaTtHble ypaBHeHHSI. 22
5 | OmpenencHue KBaIpaTHOTO YPaBHEHUS 1 3 https://resh.edu.ru/subject/lesson/1976/
6 | Hemomubie KBagpaTHBIC YPaBHEHUS. 1 3 https://resh.edu.ru/subject/lesson/1976/
7 | KommdecTBo KOpHEH KBaIPpaTHOTO YPAaBHEHUS B 3aBUCUMOCTH OT €r'0 JUCKPUMHUHAHTA. 1 4 https://resh.edu.ru/subject/lesson/1557/
8 | Pemenue xBagpaTHBIX YpaBHEHUH 1O (opMyITe. 1 4 https://resh.edu.ru/subject/lesson/1976/
9 | Pemenne kBagpaTHBIX ypaBHEHUH 1O (opMyIIe. 1 5 https://resh.edu.ru/subject/lesson/3137/
10 | Pemmenne kBaipaTHEIX ypaBHEHHH IO (hopMyIIe. 1 5 https://resh.edu.ru/subject/lesson/3137/
11 | Pemenne ypaBHEHHH, CBOMAIIMXCS K KBaIPATHBIM 1 6 https://resh.edu.ru/subject/lesson/3137/
12 | Pemenne ypaBHEHHIA, CBOSIIINXCS K KBAPATHBIM 1 6 https://resh.edu.ru/subject/lesson/3137/
13 | PemieHnue ypaBHEHUH, CBOAAIIMXCA K KBaIPATHBIM 1 7 https://resh.edu.ru/subject/lesson/3137/
14 | Teopema Buera. Ilogbop kopHeii ¢ ncnons3oBaHNEM TeopeMbl Buera. 1 7 https://resh.edu.ru/subject/lesson/1552/
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15 | Teopema Buera. [logbop KopHeii ¢ ucmionb30BaHneM TeopeMbl Buera 1 8 https://resh.edu.ru/subject/lesson/1552/
16 | Pemenune 3a1a4 ¢ IOMOIIBIO KBAaJIPATHBIX YpaBHEHUH 1 8 https://resh.edu.ru/subject/lesson/1979/
17 | Pemenue 3a7a4 ¢ MOMOIIBIO KBAJPATHBIX YpaBHEHUHN 1 10 https://resh.edu.ru/subject/lesson/1977/
18 | Pemenue 3a7a4 ¢ mMOMOIIBIO KBAJPAaTHBIX YpaBHEHUHN 1 10 https://resh.edu.ru/subject/lesson/1977/
19 | Pemenue 3a1a4 ¢ TOMOIIBIO KBAJIPATHBIX YpaBHEHUH 1 11 https://resh.edu.ru/subject/lesson/1977/
20 | KBagpaTHble ypaBHEHUS C TAPaMETPOM. 1 11 https://resh.edu.ru/subject/lesson/1980/
21 | KBagpaTHble ypaBHEHHS C TAPaMETPOM. 1 12 https://resh.edu.ru/subject/lesson/1980/
22 | Pemenue ipoOHO-pallMOHANBHBIX YPaBHEHUH. 1 12 https://resh.edu.ru/subject/lesson/1978/
23 | Pemenue IpoOHO-pallMOHANBHBIX YpaBHEHUH 1 13 https://resh.edu.ru/subject/lesson/1978/
24 | PemeHnue 3a/1a4 ¢ TOMOIIBIO PallOHATBFHBIX YPAaBHEHUN HA ABM)KCHHUE, COBMECTHYIO paboTy 1 13 https://resh.edu.ru/subject/lesson/1979/
U MOKYIIKH.
25 | PemeHnue 3a1ad ¢ TOMOIIBIO pallOHATBFHBIX YPaBHEHU HA ABM)KCHHUE, COBMECTHYIO paboTy 1 14 https://resh.edu.ru/subject/lesson/1979/
U IIOKYTIKH
26 | Konmponvuas padoma 1 14 https://resh.edu.ru/subject/lesson/1981/
HepaBenctaa. 18 15
27 | YncnoBble HEPaBEHCTBA U MIX CBOWCTBA. 1 15 https://resh.edu.ru/subject/lesson/1983/
28 | OObenHEHNE U TIEpECEUeHHEe YHCIOBBIX MHOMKECTB. 16 https://resh.edu.ru/subject/lesson/1986/
29 | OObenuHEeHUE U TIEPECEUCHUE YHCIOBBIX MHOKECTB 1 16 https://resh.edu.ru/subject/lesson/1986/
30 | Yucnoseie mpomexxyTku. OObeTUHEHNE U TIepeCeUeHIe YUCIOBBIX IIPOMEKYTKOB. 1 17 https://resh.edu.ru/subject/lesson/3407/
31 | YucnoBeie npoMexxyTku. OO0beqMHEHUE U TIepecedeHe YHCIOBBIX TPOMEKYTKOB 1 17 https://resh.edu.ru/subject/lesson/3407/
32 | HepaBeHCTBO ¢ 0JTHOM TIepeMEHHOM 1 20 https://resh.edu.ru/subject/lesson/1983/
33 | HepaBeHCTBO ¢ 0JTHOM TTepEMEHHOM. 1 20 https://resh.edu.ru/subject/lesson/2578/
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34 | HepaBeHCTBO ¢ O/THOW ITEpEMEHHOM. 1 21 https://resh.edu.ru/subject/lesson/2578/
35 | JIunelinble HEPABEHCTBA C OHOW MTEPEMEHHON U UX PEIIEHNUE. 1 21 https://resh.edu.ru/subject/lesson/2578/
36 | JluneliHple HEPAaBEHCTBA C OJTHOM NIEPEMEHHOMN 1 X pEllcHUE. 1 22 https://resh.edu.ru/subject/lesson/2578/
37 | JluneliHple HEPABEHCTBA C OJHOM NIEPEMEHHOMN 1 X pEllcHUE. 1 22 https://resh.edu.ru/subject/lesson/2578/
38 | CucreMbl THHEHHBIX HEPABEHCTB C OJHON MEPEMEHHON U UX PEIICHUE 1 23 https://resh.edu.ru/subject/lesson/1987/
39 | CucreMbl TUHEHHBIX HEPABEHCTB C OJHON MEPEMEHHON U MX PEIIeHNE 1 23 https://resh.edu.ru/subject/lesson/1987/
40 | CucteMbl TMHEHHBIX HEPABEHCTB C OTHOM TIEPEMEHHON U X PEIIeHUE. 1 24 https://resh.edu.ru/subject/lesson/1987/
41 | CucreMbl THHEHHBIX HEPABEHCTB C OTHOM MTEPEMEHHON U UX PEIIeHne 1 24 https://resh.edu.ru/subject/lesson/1987/
42 | UzobpaxkeHne perieHus JIMHEHHOTo HepaBeHCTBA M MX CHCTEM Ha YUCIIOBOW MPSIMON 1 25 https://resh.edu.ru/subject/lesson/1987/
43 | Uzo0paxkeHne pelieHus JIMHEHHOTo HepaBeHCTBA M MX CHCTEM Ha YUCIIOBOW MPSIMON 1 25 https://resh.edu.ru/subject/lesson/1987/
44 | Konmponavuas paboma 1 26
IMpudamkénHoe 3HaYeHHE BEJTHYUHBI. 2
45 | IlpubnnxEHHOE 3HAUCHHUE BEIMYUHBI, TOYHOCTD MPHOKeHus1. OKpyTCHNUE YHCElL. 1 26 https://resh.edu.ru/subject/lesson/1985/
46 | Ilpukuaka u OleHKa pe3yabTaTOB BEMAHCIeHnH. [lorpemHocTs mpubarmkeHus. 1 27 https://resh.edu.ru/subject/lesson/1985/
CreneHb ¢ HeJIbIM IOKA3aTEIEM. 10

47 | Crenenb ¢ 1iensiM moka3ateneM. CTaHmapTHas 3aMich YUClia 1 27 https://resh.edu.ru/subject/lesson/3116/
48 | Cremenb c miensiM moka3ateneM. CTaHIapTHAS 3aI¥Ch YHCTA. 1 28 https://resh.edu.ru/subject/lesson/1554/
49 | CpoiicTBa CTENEHN C LETBIM MTOKA3aTENEM. 1 28 https://resh.edu.ru/subject/lesson/2576/
50 | CpoiicTBa CTENEHH C LETbIM ITOKa3aTeIEM. 1 29 https://resh.edu.ru/subject/lesson/2576/
51 | CpoiicTBa cTEeNEHH € LEIbIM II0Ka3aTeIeM. 1 29 https://resh.edu.ru/subject/lesson/2576/
52 | CBoiicTBa CTENEHH C LETbIM ITOKa3aTeIEM. 1 31 https://resh.edu.ru/subject/lesson/2576/
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53 | CBoiicTBa CTENEHU C IENBIM MTOKA3aTEIEM. 31 https://resh.edu.ru/subject/lesson/2576/
54 | PazMepnl 00BbEKTOB OKpY>Kalomero Myupa (0T 3J1€MEHTaPHBIX YaCTHI] 10 KOCMHYECKUX 32 https://resh.edu.ru/subject/lesson/1988/
00BEKTOB), INTUTETLHOCTH MPOIIECCOB B OKPYKAIOLIEM MUDE.
55 | Konmponvnas paboma 32
@ynknuu. OcHoBHbIE MOHATHSA. Unc0BbIe QyHKIMM.
56 | Ilonstue pynkiuu. O0NACTh ONpPEACICHHUS 1 MHOKECTBO 3HAUCHUN ()YHKITUH., 33 https://resh.edu.ru/subject/lesson/3139/
57 | CnocoOsl 3aianus pynkuuid. ['paduk GyHkimm. 33 https://resh.edu.ru/subject/lesson/1338
58 | CpoiicTBa (yHKIIMH, UX OTOOpaKeHUE Ha rpaduke. 34 https://resh.edu.ru/subject/lesson/2569/
59 | YUrenue u nocrpoeHue rpadukoB QyHKIIHH. 34 https://resh.edu.ru/subject/lesson/4016/
60 | I[Ipumeps! rpadkoB (HYHKIIHA, OTPAXKAIOIIMX PealbHbBIC TPOIECCHI. 35 https://resh.edu.ru/subject/lesson/1412
61 | ®yHKUMH, OMMCHIBAIONINE MIPSAMYIO U OOPATHYIO MPOMTOPIIHOHAIEHBIE 3aBUCUMOCTH, UX 35 https://resh.edu.ru/subject/lesson/2501/
rpaduKH.
62 | ®Oynkuun y=x2, y=x3, y=\x, y=k/x, y=|x|. 36 https://resh.edu.ru/subject/lesson/2917/
63 | Konmpoavnas paboma 36
64- | IloBTOpeHHE U 0000IIEHHE. 37-38
68
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TemaTnuyeckoe MIAHUPOBAHUE 110 Y4eOHOMY Kypcy «Auaredpa»

10 xkixacc

(2 yaca B Hene10, Bcero 68 yacon)

Ha3zsanue pasaena (Tembl) 10 xaace. e OcHOBHbIE BU/BI IeSITEJILHOCTH 00y4alommxcss  [DJIEKTPOHHBIN pecypc
Kypca (4McJ10 4acoB) AJITEBPA
OcHOBHOE coJepKaHHe
[ToBTopenue. (3 u.) Pemenue ypaBHeHuii u ® aAKTyaJlu3MpOBATh UMEIOIIMECS 3HAHUS U YMEHHUS; https://resh.edu.ru/subject/
HEPaBEHCTB. ® BBINOJHATH TPEHUPOBOYHBIE 3amganus, [lesson/1555/
IIpeoOpazoBanue KOPPEKTHPOBATH CBOU 3HAHUS U YMECHHUS;
BBIPAKEHUH, COJepKaIINX ® OTBEYaTh HA UTOTOBBIE BOIPOCHI U OIICHWBATH CBOM
CTENEHb C LEIbIM JOCTHKEHHUSI.
IOKa3aTeIeM.
Anrebpandeckue BblpakeHus.| KBaapaTHbIN TpEXuiieH. ® pacro3HaBaTh KBAJPATHBIN TpEXWIEH, HaX0AUTh KopHUhttps://resh.edu.ru/subject/]

KBanparuslit TpéxuneH. (3 4.)

Pa3znoxenne kBagpaTHoOro
TPEXUWIEHA HA MHOKUTEIH.

KBaapaTHOTO TpéaneHa, YCTaHaBJIMBATb BO3MOYKHOCTD
€T0 pa3jIOKCHHA HAa MHOXHUTCIIN,

esson/1557/

® pacKJIaAbIBaTh HA MHOXKHUTEIHN KBaJPATHBIM TPEXUWIEH C
HEOTPHULATENbHBIM AUCKPUMHHAHTOM;
® IpPUMEHATH pasJioKeHHue KBaZlpaTHOIO
Tpéx4JieHa A peobpa3oBaHUsA paldOHAIbHBIX
BbIpa)KEHHUH.
OyHKIUU. KBanpatuunas | Kanpartuunas ¢pyHkuus, e€ | ® pacro3HaBaTh KBajpaTHUHYIO GyHKIHUIO 1o Gopmyine; https://resh.edu.ru/subject/l
dbyakuus (8 49.) rpaduk U CBOMCTBA. ® 1CCIIeNIOBAaTh W ONKCHIBATh CBOWMCTBA (QYHKIMH y—ax?esson/2575/
[Tapabosa, KOOpIMHATHI npu a >0 u npu a <0 u pyHKIMN y=ax2+n 1 y=a(X-m)2;
BEPLIMHBI 1apaloJIbl, OCh ® CTpOUTh U U300pakaTb CXeMaTH4Yecku TIpaduku
CUMMETpPHUHU NapadoIbl. KBaJIpaTUYHBIX (PYHKLINH, 3aJaHHBIX (OpMylIaMU BUA)
Crenennble QyHKIUH C y=ax?, y=ax>+n, y=a(x-m)?, y=a(X-m)’+n ¢ IOMOILIbI)
HaATypaJbHBIMHU 11a0J10HOB apaboIIbL;
nokasarenasmMu 2 u 3, ux ® BBBIITH W 0000mare ocoOeHHOCTH Trpaduka
rpaduKu 1 CBOMCTBA. KBaJIpaTUYHOM PyHKIMHU y = ax2 + bX + c;
I'paduueckoe pemieHue ® OmpeaensiTh KOOPJUHATHI BEPIIMHBI Mapaboibl, OCh ee
YpaBHEHUH. CUMMETpPHH, HallpaBJieHUE BETBEH;
® crpouth rpaduk (yHKIUH, 3alaHHON GopMyIoi BUIA)
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y=ax2+bx +c;

® [IPUBOJUTH IPUMEPHI KBAJAPATUUHBIX 3aBUCUMOCTEN U3
peanbHOM KU3HH, (PU3UKH, TEOMETPHH;
® pacno3HaBaTh QYHKIHIO y=ax’
® OOBSACHATH  pacloOKEHHWE Ha  KOOPAWHATHOM
IUTOCKOCTH rpaduKa;
® JCIOJIb30BaTh (GYHKIIMOHATBHO-TpaPHIECKHE
NOPEJCTaBICHUsST JJIsi pEelIeHHs] W HUCCIEIOBaHMs
YpaBHEHUH;
® AHAIM3UPOBATh U NPUMEHATH CBOMCTBA U3YyYEHHBIX
(GyHKUMH JUIsl UX TOCTPOEHHUS.
VYpaBHEHUS U HEPABEHCTBA. Jluneitnoe YPaBHEHHUE. | ® OIpeNesITh CTENEHb 1eJIOT0 YPaBHEHHUS. https://resh.edu.ru/subject/
YpaBHEeHM C onHon | Pemenue YPAaBHEHMI, | ® pacro3HaBaTh LENbIe ¥ JPOOHBIC YPABHEHHUS; esson/2575/
nepeMeHHo. (8 u.) CBOJAIIMXCA K JIMHCHHBIM. | ® pemiaTh JIMHEHHBIC W KBaJpaTHBIC  YpaBHEHUS,
KBanpatHoe YpaBHEHHE. YpaBHEHMS, CBOASAIIMECS K HUM, MPOCTEUIINE
Pemenne YpaBHEHUH, JIpOOHO-palMOHATIFHBIC YPABHEHUS,
CBOJILIMXCA K KBAJApPAaTHBIM. | @ peElIaThb yPaBHEHUS TPEThEH M YETBEPTOM CTEIEHM C
bukBajgpatHele  ypaBHEHHS. IIOMOIIBIO PA3JI0KECHUSI Ha MHOXHUTEIW W BBEICHUS
[Tpumepsr peueHus BCIIOMOTATEJIBHBIX ~ NEPEMEHHBIX (METOJ  3aMeHbl
YpaBHEHUH TpeTbell | MEePEeMEHHO#), B YacCTHOCTH periaTh OWKBaIpaTHHIC
4eTBEPTOMN cTeneHein YpaBHEHUS;
pasoKeHUEM Ha | @ pemnath ApOOHO-pALOHANIbHBIE YPABHEHMS, CBOJS UX K
MHOKHTEJIH. Pemenne LENbIM YPABHEHMSM C IOCIEAYIOIIEH IPOBEPKOY
JTPOOHO-PALIMOHANBHBIX KOpHe;
ypaBHeHI/IfI- Pemenue | o HaxXoJUTh o0iacte JIOITYCTUMBIX 3Ha4YEeHUU
TCKCTOBBIX 3aa4 nepeMeHHOﬁ B ,Z[pO6HO—paHI/IOHaJ'IBHOM YPaBHCHHUHU,
anreOpan4eCKuM METOJIOM. COTJIaCOBBIBATh KOpHU ypaBHeHus ¢ O/13;
® [peUlaraTb BO3MOKHBIE CIIOCOOBI PELICHUS TEKCTOBBIX|
3agad, 0oOCyXJaTh WX M peIIaTh TEKCTOBbIE 3a/auu
pasHBIMU CIIOCOOAMU;
® 3HAKOMUTbCH C UCTOPUEN PA3BUTUS MaTeMaTHUKH.
VYpaBHeHuss W HepaseHcTBa. | KBajpaTHble HepaBEeHCTBA U | @ https://resh.edu.ru/subject/1

KBanparusie HepaBeHcTBa. (6

9.)

UX pEILICHUE.

Pemenne HCPABCHCTB

YUTaTb, 3allACbIBATb, IMOHUMATb, HWHTCPHPCTUPOBATH|
HCPAaBCHCTBA, HUCIIOJIb30BaTh

TCPMHUHOJIOTHUIO;

CUMBOJIUKY H

esson/3118/
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MCTOJOM HHTCPBAJIOB.

BBITIOJIHATD npeoOpa3oBaHus
UCIIOJIb30BAaTh  JUII  IpeoOpa3oBaHUs
YHCJIOBBIX HCPABCHCTB,
pacro3HaBaTb JIMHEHHBIC 1 KBaApaTHBIC HCPABCHCTBA,
pemaTh ~ KBagpaTHbIE  HEPABEHCTBA,  HCIOJB3YA
rpaduvecKue mpeICcTaBICHuUs;
pemaTh KBaJpaTHbIC HEpAaBEHCTBA U HEPABEHCTBA OoJiee]
BBICOKOI CTEIIEHHN MCTOAOM MHTCPBAJIOB,
peuarb CHUCTEMBI HCPaBCHCTB,
KBaJ[paTHOE HEPAaBEHCTBO;
OCBaMBaTb M TMPUMEHATb HepaBeHCTBa MpH
pelleHUMHd pas/MYHbIX 33aja4, B TOM 4YHUCIE
NPaKTHUK OPUEHTUPOBAHHBIX.

HEPaBEHCTB,
CBOMCTBA

BKJIIOYAIOIIMX|

YpaBHEHHS 1 HEpABEHCTBA.
Cucremsbl ypaBHeHUH. (6 4.)

YpaBHeHHe c JBYMSI
TepEMEHHBIMU U €T0 rpaduK.
CucrteMa JAByX JIMHEHMHBIX
ypaBHEHUH c JIBYMS
TIEPEMEHHBIMHA 51 eé
peuenune. Pemenne cucrem
JIBYX YypPaBHEHHH, OJHO W3
KOTOPBIX JIMHEIHOE, a Apyroe

OCBaMBaTh W MPUMEHATH NPHUEMBI PEHICHUS CHCTEMBI
JIBYX JIMHEWHBIX YPABHEHUU C ABYMsI IEPEMEHHBIMH U
CHUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE
HE SIBJISICTCS JINHEHHBIM;

HCIT0JIh30BATh (HYHKITMOHATIEHO rpadudeckue
NPEJICTaBICHUS JJIsi pEHIeHUs] W HUCCIEIOBaHMUS]
YpaBHEHUH U CUCTEM;

aHAIM3UPOBATh  TEKCTHl  3ajJay,  pemarb  ux|

https://resh.edu.ru/subject/l
esson/1999/

— BTOPOi CTCIICHHU. anreOpanvecKuM Crioco0OM: MEPEXOUTh OT CIIOBECHOM

I'paduueckas GOpPMYITMPOBKH YCIIOBHS 3a/ladydl K allreOpandecKou

HMHTEpIpeTaIus CUCTEMBI MOJEIM TYTEM COCTABJICHHUS CHUCTEMbl YpaBHEHUIA,

ypaBHEHUH c IBYMS pemarb  COCTaBJICHHYIO  CHUCTEMY  YpPaBHECHUI;

MIEPEMEHHBIMU. Pewmenune UHTEPIPETUPOBATH PE3yIbTaT;

TCKCTOBBIX 3aj1a4q 3HAKOMUTBLCS C UCTOPUEH pa3BUTUSA MaTEMATUKHU

anreOpanvecKuM crocoooMm.
YpaBHEHUS 1 HEPABECHCTBA. I'paduueckas UMETh  TIpeAcTaBieHHMe 00  m3o0pakeHun  Hahttps://resh.edu.ru/subject/l
Hepasenctpa c JIByMsI | MHTEpIIpeTalusi HEpPaBEHCTB KOOpJIMHATHOM TUIOCKOCTH MHOKECTBa  pemieHuiesson/2574/

MepeMeHHbIMU (2 4.)

U CHCTCM HCPABCHCTB C
ABYMA ICPCMCHHBIMU.

HEpPaBCHCTBA C [ABYMA IEPEMCHHBIMH C TIOMOIIBIO
IMPUMCPOB HA 'OTOBLIX PUCYHKAX.

Hucnossle
nocienoBarenbHOCTH. (20 4.)

IlongaTne YHCIJIOBOU
MIOCJIEI0OBATEIHLHOCTH.

® OcCBanMBaTh U IPUMCHATP HHJICKCHBIC 0603Ha‘leHI/I$I,

CTPOUTL PCUCBBIC BBICKA3BIBAHUS C MCIIOJIb30BAHHUCM

https://resh.edu.ru/subject
/lesson/2006/
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3anaHue
MOCIIEI0BATEIBHOCTH
peKyppeHTHOH (opmMynoi u
dbopMmynmoii  n-ro  wieHa.
Apudmernueckas "
reoMeTpuvecKast

nporpeccuu. GOpMyIbl N-ro
yieHa apudmernyeckoil u
reOMETPUYECKON
MIPOTPECCUi, CyMMBI ITEPBBIX
n wieHoB. M3o0paxkeHue
YWIEHOB apu(dMeTudecko u
reOMETPUYECKON
MpOTrpeccuii  TOYKAMM  HA
KOOPJIMHATHOM  TIJIOCKOCTH.
JlnnenHbI u
SKCIOHEHIIMAIBHBIA  POCT.
CI10KHbI€ IPOLEHTBHI.

TEPMUHOJIOTHH, CBSI3aHHOM c MOHSTUEM
NIOCJIEZIOBATEIBHOCTH;
aHaJIN3UPOBATH bopmyiry n-ro YJieHa

MIOCTIEIOBATEIBHOCTH UITH PEKYPPEHTHYIO (hopmMyIty u
BBIUUCIISTh YWIEHBI IIOCJIE0BATEIbHOCTEHN, 3a/1aHHBIX
3TUMU (HOPMYIIaMHU;

yCTaHaBIMBaTh 3aKOHOMEPHOCTb B
MOCJIEZIOBATEILHOCTH, €CJIM  BBIIMCAHbI
HECKOJIBKO €€ YJICHOB;

pacrno3HaBaTh apuPMETHUECKYI0 U T€OMETPUUECKYIO
IPOrPECCUU TPU Pa3HBIX CIIOCO0aX 3aJaHus;

pemarh 3aJayd ¢ HUCHOJb30BaHUEM (GOpPMYT N-ro
yieHa  apuMETUYECKOW HW  TEOMETPUYECKOUN
MPOrpeccuil, CyMMBI MEPBBIX N WIECHOB;

n300pakaTh WJIEHBl TOCJIEIOBATEIILHOCTH TOYKaMU
Ha KOOPAMHATHOM MJIOCKOCTHU (OrpaHUYEHHO);
paccMaTpuBaTh MPUMEPHI MPOLECCOB U SIBJICHUN W3
peanbHOM KW3HM, WUIIOCTPUPYIOIIUE W3MEHEHHE B
apuMETUYECKOW TPOTPECCHH, B TEOMETPHUYECKOM
IIPOTPECCUU;

pemiatb  3aJa4yd, CBA3aHHbIE C  YHCIOBBIMHU
MIOCJIEIOBATEILHOCTSAIMUA, B TOM 4YHUCJE 3aJa4d U3
peaIbHOM JKU3HH;

pelaTh 3a/1a4u Ha CJI0KHbIE MIPOLIEHTHI, B TOM YHUCIIE
3aaud W3 pealibHOM MPaKTUKU (C HCIOJIb30BAHUEM

[IOCTPOECHUU
nepBbIe

https://resh.edu.ru/subject/
lesson/2121/

KaJIbKYIATOPA);
3HAKOMHTBCS C UCTOPHEH pa3BUTUSI MAaTEMAaTHKH.
IToBTOpEHuUeE, o06o0uienue, | Yucna u BBIYMCIICHUS ONIEepPUPOBATH MOHSATUSMU: MHO3KecTBO, https://resh.edu.ru/subject
cucremarusanus 3HaHuid. (12 | (3amuce, CpaBHEHHUE, MTOJIMHO’KECTBO, OTICPAIIMH HAJl MHOYKECTBAMU; lesson/1565/
q.) nencTBus c UCIOJIb30BaTh rpaguueckoe IpeJCTaBIeHUE
NeWCTBUTENbHBIMU YHUCIIAMH, MHOXECTB JUIl ONMCAaHHs pealibHBIX IPOLECCOB U
YHCIoBast npsivasi; SBJICHUH, MU pPEIIeHUM 3a7ay U3 JAPYTuX y4eOHBIX
HPOLICHTHI, OTHOILIEHHUS, peMETOB;
OPOMOPLUHU;  OKpYIJICHHE, aKTyaJIM3MpOBaTh TEPMUHOJOIMIO M OCHOBHBIE
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MpUOTHKCHHE, OIICHKa;
pelliecHHe TEKCTOBBIX 3aja4
apumeTHIecKuM
CrIocoooM).

NEUCTBUS, CBSI3aHHBIE C YHUCIAMHU: HATypalbHOE
YHUCJIO, IPOCTOE M COCTABHOE 4YHCIA, ACIUMOCTb
HATypaJIbHbIX YHUCEJI, NPU3HAKU AECITUMOCTH, LIEJI0e
YHCII0, MOJYJTb YUCIIA, OOBIKHOBEHHAS U JICCATUYIHAS
Ipo0u, CTaHAAPTHBIA BUJA YHCIA, apU(PMETUUECKUM
KBaJPaTHBIN KOPEHB;

BBIIOJIHATH JIEUCTBUS, CPABHUBAThH U YIIOPAI0YMBAThH
YyHuclla, NPEJICTaBIsATh 4YUCIA Ha KOOPAMHATHOU
IIPSIMOM, OKPYTJISATh YUCIIA;
BBIMOJIHATh NPUKUIKY U
BBIYHCIICHHI,
pemarb  TEKCTOBbIE
CIrocooom;

pemiatb  MpakTUYeCKWe  3ajadd, CoJieprKaliue
MPOLIEHTHI, JIOJIH, 4acTH, BBbIpaXKaroIiye
3aBUCHUMOCTHU: CKOPOCThb—BpPEMS—pPaCCTOSHUE, IIEHA
—KOJMYECTBO — CTOMUMOCTh, O0BEM pabOThHI —
BpEMS — MPOU3BOAUTEIBLHOCTD TPYAA;

pa3buparh  peajbHbIE  JKU3HEHHBIE  CUTYallUH,
(GopMyIHMpOBATh UX HA S3bIKE MATEMATUKHU, HAXOIUTh
pellleHne, NIPUMEHAsd MAaTeMaTU4eCKUi —ammapar,
MHTEPIPETUPOBATH PE3YJIBTAT.

OLIEHKY pe3yjibTaTa

3aaun  apuPMETHIECKUM

AnreOpanveckue
BBIPKCHUS
(mpeoOpazoBaHue
areOpandecKux
BBIPQKCHUH,  JIOTYCTUMBIC
3HAYCHMS).

OTNEpUpOBaTh TMOHATUAMHU: CTENEHb C  LEJIbIM
MoKazaresiem, apudmernyeckuit KBaJIpaTHbIN
KOpEeHb, MHOTOWJIeH, anreOpanyeckas ApoOb,
TOXJIECTBO;

BBITIOJTHATH ~ OCHOBHBIE  JICHCTBUS:  BBINIOJIHATH
pacuétel 1o QopmynaM, MpeoOpa3oBBHIBATH IIEIbIE,
JIPOOHO-PALIMOHANBHBIE BHIPAKEHUS U BBIPAKEHUS C
KOPHSIMH, PEaln30BbIBATh Pa3ji0KEHHE MHOTOUYICHA
HA MHOXWTEIH, B TOM YHCIE C HCIOJIb30BAHUEM
dbopMyn pa3HOCTH KBaJpaTOB M KBaJpaTa CyMMBI U
pa3HOCTH;

HAXOJWTh JOMYCTUMBIE 3HAUCHUS MEPEMEHHBIX s
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JpOOHO parMOHATBHBIX BEIPAKECHUHN, KOPHEH.

VYpaBHEHHUsI, HEPABEHCTBA U
10,4 CHUCTEMEI (MeToBI
peuieHus, peleHue 3aaad
IIpY IIOMOIIM YPaBHEHHU U
CUCTEM YpaBHEHUN)

OIICpUPOBATH IIOHATUSAMMU: YpaBHCHUC, KOpPCHDb
YpaBHCHH, CTCIICHb YpaBHCHUA, JIMHENHOE
HEPAaBCHCTBO, KBAJIPaTHOE HEPABCHCTBO, CHCTEMa
ypaBHeHI/If/'I, CUCTCMa HCPABCHCTB, PABHOCUJIBHBIC
npeoOpa3oBaHMUs;

AKTyaJIM3UpOBaTb OCHOBHBIC MCTOAbI PCIICHHA
YpaBHEHUH, HEPABEHCTB U UX CUCTEM;

peuarb TEKCTOBBIC 3a1a4yu aJ'Il"e6paI/I‘-I€CKI/IM
CrocoooMm.

OyHKINH (moctpoenue,
CBOMCTBA M3Y4YEHHBIX
byHKIINIH; rpaduueckoe

peuieHue ypaBHEHMM M HX
CUCTEM).

OTNepUpOBaTh  MOHATHAMH:  (QYHKIMS, Trpauk
GbyHKUIMM, HYIH (QYHKIUH, TPOMEXKYTKH 3HaK
MOCTOSIHCTBA, POMEKYTKH BO3paCcTaHUsl, yObIBaHUS,
HauOoJbIlIee U HAaMEHbIIee 3HAaUeHUS (PYHKIUH;
aHaAJIM3UpPOBaTh, CPABHUBATh, OMMCHIBATH CBOWMCTBA
(GYHKIIUNA, CTPOUTH UX TPAPUKH;

OTIepUPOBATH MOHATHSIMHU: npsimMast
MPONOPLUUOHAIBHOCTb, oOpaTHas
MPONOPLUUOHAIBHOCTb, JTUHEHHas byHKLMS,

KBaapaTuyHas QyHKIHs, mapadosia, runepoona;
UCTIOJIb30BaTh I'pauKu JUIsl ONPENICIICHUS] CBOWCTB,
NPOIIECCOB U 3aBUCUMOCTEH, ISl PEIICHUS 3a/a4d U3
JPYrUuX y4eOHBIX MPEIMETOB U PEATBHOM KU3HH,
MOJICJIUPOBaTh C IOMOIIbID T'paUKOB pealibHbIC
NPOIIECCHI U SIBJICHUS;

BBIp@XaTh  (OpPMYJIaMU  3aBUCUMOCTH  MEXIY
BEJIMYMHAMHU.
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IloypouHoe niianupoBanue no yueOHOMY Kypcy «AJredpa»

10 kaace

(2 yaca B HeeJ110, Bcero 68 yacos)

Ne 10 kaacc. AJITEBPA Koa- | K/p | dara DJIeKTPOHHBIN pecypc
n\n Tema BO
4acoB
IloBTOpEHUe. 3
1 Pemenne ypaBHeHU 1 HEPABEHCTB 1 1 https://resh.edu.ru/subject/lesson/3768/
2 Penienne ypaBHeHU U HEPABEHCTB 1 1 https://resh.edu.ru/subject/lesson/3768/
3 [IpeoOpa3oBaHue BbIpaKEHUI, COIEPXKALUX CTENEHb C LEIbIM MOKa3aTesIeM 1 2 https://resh.edu.ru/subject/lesson/3768/
AJjredpanyeckue BbipaxkeHusi. KBaapaTHblii TpexusieH 3
4 KBanpatuslil TpexuneH 1 2 https://resh.edu.ru/subject/lesson/1557/
5 Pa3no)xeHne KBaJJpaTHOTO TpeXujeHa Ha MHOKUTENH 1 3 https://resh.edu.ru/subject/lesson/1991/
6 Pa3no)keHne KBaJJpaTHOTO TpeX4IeHa Ha MHOKUTENIH 1 3 https://resh.edu.ru/subject/lesson/1991/
@Oyukuun. Kpaaparuynas pynkuus 8
7 KBanparuunas ¢yHkius, ee rpaduk u cBONCTBa 1 4 https://resh.edu.ru/subject/lesson/1555/
8 [Tapa6omna, KoOpIMHATHI BEPIIUHBI Tapab0JIbl, 0Ch CHMMETPHH MapadoJIbl 1 4 https://resh.edu.ru/subject/lesson/1995/
9 [Tapaboiia, KOOpAMHATHI BEPUIMHBI TapabOJIIbl, 0Cb CHMMETPHUH MapaloJIb 1 5 https://resh.edu.ru/subject/lesson/1995/
10 | CreneHHble (GYHKIIMM C HATYPATLHBIM MTOKa3aTeseM 2 U 3, ux rpaduKu U CBOMCTBA 1 5 https://resh.edu.ru/subject/lesson/2231/
11 | CreneHHble (GYHKIIMH C HATYPATLHBIM MTOKa3aTeseM 2 U 3, ux rpaduKu U CBOMCTBA 1 6 https://resh.edu.ru/subject/lesson/1993/
12 | I'padmueckoe penieHne ypaBHEHUH 1 6 https://resh.edu.ru/subject/lesson/1548/
13 | I'padmueckoe penieHne ypaBHEHUH 1 7 https://resh.edu.ru/subject/lesson/1548/
14 | Konmponvnas paboma 1 1 7
YpaBHeHNSs] M HEPABEHCTBA. Y PABHEHUS C OHOM NepeMeHHOI 8
15 | JIuneitHoe ypaBHeHuE. Penienue ypaBHEHU CBOAAIIMUXCS K IUHEHUHBIM. 1 8 https://resh.edu.ru/subject/lesson/1210/
16 | KBagpaTHoe ypaBHeHue PelieHne ypaBHEHUN CBOASAIIMXCS K KBAaIPaTHBIM. 1 8 https://resh.edu.ru/subject/lesson/1552/
bukBanpaTHbie ypaBHEHUs
17 | Ilpumepsl pelieHns: ypaBHEHU TPEThEN U YETBEPTOM CTENIEHU PA3JI0KEHUEM Ha 1 10 https://resh.edu.ru/subject/lesson/3785/
MHOKHTEIIH
18 | Pemenue npoGHO -paloOHAIBHBIX YpaBHEHUN 1 10 https://resh.edu.ru/subject/lesson/1978/
19 | Pemenue npoGHO -paiOHANBHBIX YpaBHEHUN 1 11 https://resh.edu.ru/subject/lesson/1978/
20 | PemeHne TEKCTOBBIX 3a/1a4 alredpanyeckKuM METOJIOM 1 11 https://resh.edu.ru/subject/lesson/7271/
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21 | Pemenue TEKCTOBBIX 3a/1a4 aJIreOpaniyecKuM METOI0M 1 12 https://resh.edu.ru/subject/lesson/7271/
22 | Koumponvnas paboma 12
YpaBHeHusi u HepaBeHcTBa. KBagpaTHble HepaBeHCTBA 6
23 | KBazjpaTHble HEpaBEHCTBA U UX PELLIEHUE. 1 13 https://resh.edu.ru/subject/lesson/3118/
24 | KBajpaTHble HEPaBEHCTBA U UX PELIEHUE 1 13 https://resh.edu.ru/subject/lesson/3118/
24 | KBajpaTHble HEPaBEHCTBA U UX PELICHUE 1 14 https://resh.edu.ru/subject/lesson/3118/
26 | Pemenue HepaBeHCTBA METOJOM UHTEPBAJIOB 1 14 https://resh.edu.ru/subject/lesson/1996/
27 | Pemenune HepaBeHCTBA METOJIOM MHTEPBAJIOB 1 15 https://resh.edu.ru/subject/lesson/1996/
29 | Koumponvnas paboma 1 15
YpaBHeHusi u HepaBeHcTBa. CHcTeMbl ypaBHeHU 6
30 | YpaBHeHuE C AByMS IEPEMEHHBIMH U €r0 rpaduK. 1 16 https://resh.edu.ru/subject/lesson/2740/
31 | Cucrema ABYyX JIMHEHHBIX YpaBHEHHH C IBYMsI IEPEMEHHBIMU U €€ pelIeHHUE. 1 16 https://resh.edu.ru/subject/lesson/7276/
32 | Pemenue cucteM ABYX ypaBHEHHH, OJTHO M3 KOTOPBIX JUHEHHOE, a IPyroe- BTOPOH 1 17 https://resh.edu.ru/subject/lesson/1999/
CTETEeHH.
33 | I'padmyeckas nHTEpIpETALlUsl CUCTEMBl YPAaBHEHHH C TBYMsI IEPEMEHHBIMU 1 17 https://resh.edu.ru/subject/lesson/1560/
34 | PemeHue TEKCTOBBIX 3a/1a4 alreOpandeckKuM CrocoOoM. 1 20 https://resh.edu.ru/subject/lesson/7271/
35 | Koumponvnas paboma 20
YpaBHeHusi 4 HepaBeHcTBa. HepaBeHcTBa ¢ ABYMs NepeMeHHBIMH 2
36 | I'padmueckas uHTEpIIpETAIlis HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS 1 21 https://resh.edu.ru/subject/lesson/2001
MIePEeMEHHbBIMHU.
37 | I'padbmueckas HHTEpIIpETAIlMs HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS 1 21 https://resh.edu.ru/subject/lesson/2001/
MIePEeMEHHbBIMHU.
YmncsioBble N0CT€10BATEIbLHOCTH, NOHATHE M0C/€10BATEIbHOCTH 20
38 | IloHsATHE YHMCIOBOM MMOCIEIOBATEIILHOCTH. 1 22 https://resh.edu.ru/subject/lesson/2003/
39 | 3amanue nocnea0BaTeNbHOCTH PEKYPPEHTHON (HOopMyNoi 1 GopMyIol n-ro wieHa 1 22 https://resh.edu.ru/subject/lesson/2003
40 | 3amaHue moCIeOBATEILHOCTH PEKYpPPEHTHOM hopmynoi u hopMysoif n-ro ujaeHa 1 23 https://resh.edu.ru/subject/lesson/2003
41 | Apudmerndeckas mporpecCuu. 1 23 https://resh.edu.ru/subject/lesson/2004/
42 | ®opmyna n-ro wieHa apupMeTHUECKON Mporpeccuu 1 24 https://resh.edu.ru/subject/lesson/2004
43 | ®opmMyna n-ro wieHa apuMEeTHUECKOI mporpeccun 1 24 https://resh.edu.ru/subject/lesson/1561/
44 | CymMMa nepBbIX HECKOJIBKHX YJICHOB apu(METUUECKON MPOrpecCHu 1 25 https://resh.edu.ru/subject/lesson/2005/
45 | CyMMa nepBbIX HECKOJIBKHX YJICHOB apu(METHUECKON MPOrpeccCuu 1 25 https://resh.edu.ru/subject/lesson/2006/
46 | 'eomerpuueckas nporpeccus 1 26 https://resh.edu.ru/subject/lesson/2007/
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47 | ®opmMyia n-ro 4ieHa reoMeTpUUYECKOM POrpeccun 1 26 https://resh.edu.ru/subject/lesson/2008/

48 | ®opmyia n-ro wieHa reoMeTpUYECKOM porpeccun 1 27 https://resh.edu.ru/subject/lesson/2007/

49 | CymMa nepBbIX HECKOJIBKUX YJICHOB T€OMETPUUYECKOMN MPOTPECCUH 1 27 https://resh.edu.ru/subject/lesson/1562/

50 | Cymma nepBbIX HECKOJBKUX YWICHOB F€OMETPUYECKOM MPOTPeccuu 1 28 https://resh.edu.ru/subject/lesson/1562/

51 | 3oOpaxenue 4ieHOB apu(pMETUIECKON IMPOTPECCHI TOUKaMHU Ha KOOPIUHATHOM 1 28 https://resh.edu.ru/subject/lesson/2121/
IIJI0OCKOCTH

52 | M3o0paxeHne 4ICHOB T€OMETPHUECKON MPOTPECCHil TOUKaMU Ha KOOPAWHATHOMN 1 29 https://resh.edu.ru/subject/lesson/2121/
IJI0CKOCTH

53 | JIuHelHbIN U SKCIIOHEHIIMAIbHBIM poCT 1 29 https://resh.edu.ru/subject/lesson/2121/

54 | Cnos>xHbI€ MPOLICHTHI 1 31 https://resh.edu.ru/subject/lesson/5223/

55 | CnoxxHble IPOILIEHTHI 1 31 https://resh.edu.ru/subject/lesson/5223/

56 | O6o0maronmi ypok 1 32 https://resh.edu.ru/subject/lesson/2121/

57 | Koumponvnas paboma 1 32
IToBTOpEeHuUe, 000011IeHNE, CHCTEMATH3AIIUA 3HAHMIA. 12

58 | Yucna u BeIYMCIEHUS (3aKCh, CPAaBHEHHE, AEUCTBUSA C AEHCTBUTEIbHBIMU YHCIIAMH, 1 33 https://resh.edu.ru/subject/lesson/7240/
YHCJIOBas IpsiMasi, OKpYTJIeHUE, MPUOINKEHHE, OLICHKA).

59 | IIpoueHThl, OTHOIIEHHUS, TPONOPIIUU 1 33 https://resh.edu.ru/subject/lesson/1060/

60 | IlporieHThI, OTHOMICHHUS, TPOTIOPIIUH 1 34 https://resh.edu.ru/subject/lesson/1060/

61 | Permenue TeKCTOBBIX 3a/1a4 apU(PMETHIECKUM CIIOCOOOM 1 34 https://resh.edu.ru/subject/lesson/4441/

62 | Permenue TEKCTOBBIX 3a/1a4 apU(PMETHIECKUM CIIOCOOOM 1 35 https://resh.edu.ru/subject/lesson/4441

63 | AnreOpanueckue BeIpakeHUs (ITpeoOpa3oBaHKe anreOpandecKuX BhIPKCHHM, 1 35 https://resh.edu.ru/subject/lesson/1261/
JIOTYCTUMBbIE 3HAYCHHUSI

64 | AnreOpanueckue BeIpakeHUs (MMpeoOpa3oBaHUe areOpanyecKuX BhIpaKCHHH, 1 36 https://resh.edu.ru/subject/lesson/1261/
JIOTYCTUMBbIE 3HAYCHHUSI

65 | YpaBHEHHS U UX CUCTEMBI (METO/IbI PEIICHUS, PEIICHHUE 3a/1a4 IIPU TTOMOIIU 1 36 https://resh.edu.ru/subject/lesson/7271/
YpaBHEHUH U CUCTEM ypaBHEHUM

66 | YpaBHEHHS U UX CUCTEMBI (METO/IbI PEIICHUs, PEIICHHUE 3a/1a4 PU TTOMOIIU 1 37 https://resh.edu.ru/subject/lesson/7271/
YpaBHEHUH U CUCTEM ypaBHEHUM

67 | HepaBeHcTBa U UX CHCTEMBI (METObI PEIICHHMS, PEIICHUE 3a/1a4 TPH ITOMOIIH 1 37 https://resh.edu.ru/subject/lesson/1987/
HEPaBEHCTB)

68 | dyHkuMK (MOCTpOEHUE, CBOMCTBA N3YUEHHBIX (PYHKIUN; TpapuuecKoe pelieHue 1 38 https://resh.edu.ru/subject/lesson/6124/

YpaBHEHUH U UX CUCTEM).
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PABOYAS ITPOI'PAMMA 110 YYEBHOMY KYPCY «'EOMETPUS

Coaepixkanue yueOHoro kypca «I'eomerpus»

7 kaace

Hauansneie nonsarus reomerpun. Touka, mpsimasi, OTpPE30K, JIyd. YToJ. Buael yrios.
BepTukanbHuble 1 cMeXHbIE yribl. buccekrpuca yria. IlapannenbHOCTh U HEPHIEHAUKYISIPHOCTD
MPSIMBIX.

OcHOBHbBIE TIOCTPOEHMSI C INOMOUIbIO LHUPKYJAS M JIMHEHKU. TpeyroiabHuK. Beicora,
MeraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 PAaBHOCTOPOHHUH TPEYTrOJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa W TpU3HAKKM PaBHOOEIPEHHOrO TpeyroibHHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M IpU3HAKK HapauiedbHbIX NpsAMbIX. CyMMa YrioB TpeyrojibHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssmoyronpHbIil TpeyroapbHUK. CBOMCTBO MeOUaHBl MPSIMOYTOJBHOIO TPEYroJIbHUKA,
MpOBEIEHHOW K rumoteHyse. Ilpu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB.
[IpsAMOYronbHbI TpeyronbHuK ¢ yriaom 30°,

HepaBeHcTBa B reoMeTpHUH: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema 0 0OJIbIIIEM yTiie ¥ OOJBIIEH CTOPOHE TPEYTrOIbHUKA.

OKpyXHOCTB U KPYT', XOp/la ¥ AMAMETP, UX CBOMCTBA.

8 kuace

[lepnienquKyIsip ¥ HAKJIOHHASL.

['eomeTprnueckoe Mecto Touek. buccekTpuca yria W CepeMHHBIA NEPHNEHANKYISAp K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

Jlomanas,, MHOroyrosbHUK. YerbipéxyronbHuku. [lapamnenorpamMm, €ro npu3HAKU U
cBoiicTBa. YacTHble ciydan nmapaienorpaMMoB (IPsSMOYTroJIbHUK, POMO, KBaJpar), UX MpU3HaKU
u cBoicTBa. Tpamenus, paBHOOOKas Tpamerys, €€ CBOWCTBa W TpHu3HaKU. [IpsMoyronpHas
Tpamneuus.

Merton yaBoeHus: meauanbl. LleHTpaibHasi CHMMETpPHSL.

Teopema ®aneca u Teopema 0 IPOMOPLHUOHATIBHBIX OTpe3Kax. LleHTp macc TpeyrojapHHUKa.

CpoiicTBa miuomajeil reomerpuueckux guryp. @opMyibl Uil TUIOMIAANW TPEYroJbHUKA,
napajuienorpamma, pom0a u Tpanenuu. OTHOILIEHHE IUIoMaei Mo00HbIX Guryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH TPAKTHIECKUX
3az1a4.

[Ipeo6pazoBanue nmoaoous. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.

[Togo6ue TpeyroibHUKOB, Kod(hdunmeHT nogodus. [Ipuznaku nonoOus TpeyroabHUKOB
Cpennsas nuHus TpeyroyibHuKa. [IpumMenenre nogoOus npu perieHny IpakTUIeCKUX 3a/1ad.

9 kiace

CuHyC, KOCHHYC, TaHT€HC OCTPOIO yIJIa NPsSMOYIOJIBHOTO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOKAECTBO. Tpuronomerpudeckue Gpynkimu yrios 830°,45° 160°,

B3aumHOoe pacnonoxkeHue OKpYKHOCTM M npsaMol. KacarenpHas u cekymas K
oKkpyxHOCTH. OKpYy)KHOCTb, BIHMCAaHHas B yroi. BnucaHHas M ONMCaHHAs OKPYXHOCTHU
TPEYrOJIbHUKA.

BnycaHHbBIE U LIEHTpaJIBHBIE YIVIBI, YTOJ MEXAY KacaTelbHOW M XOpAOH. YTIJIBI MEXAY
XOpZIaMH U CEKYIIMMHU. BrincanHble 1 onMcaHHble YETBIPEXYTOJILHUKY. B3auMHOE pacnoioskeHne
IBYX OKpyXHOcTel. Kacanue okpyxHocteid. O01ime kacaTeabHbIe K BYM OKPYKHOCTSIM.

Teopema 0 mpon3BeIEHUN OTPEZKOB XOPJI, TEOPEMBI O POU3BEACHUN OTPEZKOB CEKYILHX,
TEOpeMa O KBaJlpaTe KacaTeIbHOM.

Bekrop, anmuHa (MOIynb) BEKTOpA, COHAMpaBIEHHbIE BEKTOPBI, MPOTHBOMOJIOXKHO
HaIIPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMd HaJ



BekTopamu. CpenHsis auHUSA Tpaneuuu. PasnokeHne BeKTOpa IO JBYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopaunarsl BeKTopa.

JlexapTOoBBl KOOpPAMHATBI HAa IUIOCKOCTH. YPaBHEHMs IPSAMOM M OKPYKHOCTH B
KOOPAMHATAX, IIEPECECUCHUE OKPYKHOCTEH U NMPAMBIX. MeTo KOOpAUHAT U €r0 IIPUMEHEHHUE.

10 kacc

Cunyc, kocuHyc, TaHreHc yrmoB or 0 go 180°.OcHOBHOE TpUrOHOMETpUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemrenne TpeyronpHHKOB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. Pemienue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

CkansipHO€ MMPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE JIJIsl HAXO0KJIEHUS JIJIMH U YTIJIOB.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTH. I'pagycHas u paauaHHas Mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpYyXHOCTel. [momane kpyra, cekTopa, cermeHra.

JIBMKEHMS TUIOCKOCTU ¥ BHYTPEHHUE CUMMETPHUH QUTYD (3J1€MEHTapHbIE IPEACTABICHUS).
[TapannensHbiii neperoc. [IoBopoT.

I[lnannpyemble npeaMeTHbIE Pe3yJibTAThl 0CBOEHUs YueOHOro kypca «['eomeTpus»
7 kaacc
° Pacrio3HaBath n3ydeHHbIE reoMeTpudeckhe (Urypbl, ONpeaeisTh UX B3aUMHOE
pacrojio’keHue, n300paxkaTb TeoMEeTpuyeckhe (UTYphl; BBINOIHATH YEPTEKU IO YCIOBHUIO
3aJa4u;

° WU3MEPSTH JIMHCHHBIC U YIIIOBBIC BEJIMUMHBI;
° pemiaTh 3a/1a4i Ha BBIYMCIICHUE JUTHH OTPE3KOB M BEJIMUMH YTJIOB;
° JienaTh rpyOyI0 OLEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pPeaslbHOM

KU3HU, pa3MEpoOB MPUPOTHBIX OOBEKTOB; pa3inyaTh pa3Mepbl 3TUX OOBEKTOB MO MOPAIKY
BEJTUYMHBI;

° CTPOUTH YEPTEKU K TEOMETPUUECKUM 3a]a4aM;

° M0JIb30BaThCsl MPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIb30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEPEHHBIX TPEYTrOJIbHUKOB IPU PEIICHUH 33]1aY;

° IPOBOAMUTH JIOTUYECKHE PACCYKICHHUS C KCIOJIb30BAaHUEM TIE€OMETPHUUYECKHUX
TEOpeM;

° M0JIb30BAThCA  NpPU3HAKAMH  PABEHCTBA MPAMOYIOJBHBIX  TPEYrOJIbHUKOB,

CBOMCTBOM MEHMAaHbI, MPOBEIEHHON K TMIIOTEHY3€ MPSMOYTOJIBHOIO TPEYrOJIbHHUKA, B PEIICHUU
reOMETPUYECKUX 33/1a4;

® ONpCACIIATh MApalJICJIBHOCTE IPAMBIX C IIOMOIIBIO YIJIOB, KOTOPBIC 06pa3yeT C
HHUMHU CCKYIast;

L] peiaTs 3aaa41 Ha KJIeT4aToOM 6YM8.F€;

® IMPOBOAWUTH BBIYHMCICHHUA U HAXOJUTH YHUCJIOBLIC U 6y1(BeHHLIe 3HA4YCHHUA YIJIOB B

reOMETPUYECKUX 3a/1a4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYroJbHHKOB, CBOMCTB YIJIOB,
00pa30BaHHbBIX [IPU NEPECEUCHUHN JBYX MapajlIeNIbHbIX MPSAMBIX CEKYILEH;

° pelaTh MpakTUYECKHE 3aJaud Ha HaXOKJCHUE YIJIOB;

° (dbopMynupoBaTh OIpeNeNieHUs] OKPY)KHOCTM M Kpyra, XOpJIbl W Juamerpa
OKPY)KHOCTH, TOJIb30BAaTbCS MX CBONCTBAaMH; YMETb IPHUMEHATb TH CBOMCTBA IPH PELICHUH
3ajau;

° II0JIb30BAThCS MTPOCTEUIIMMU T€OMETPUUYECKMMU HEPABEHCTBAMM, NIOHUMATh UX
MPAKTUYECKUN CMBICIT;
° IIPOBOJUTH OCHOBHBIE I'€OMETPHUUYECKUE IOCTPOECHUS C IOMOLIBI LUPKYIS H
JIMHEHWKH.
8 kiacc
° Onpenensars napawieIbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT

TOYEK OJHOU IIPSAMOM 10 TOUEK IAPYrou MpsIMOU;
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® BJIAJICTh TIOHATUECM I'COMETPHUUICCKOI0 MECTA TOYCK;

° YMETh OIpPEJeNATh OUCCEKTPUCY YIila U CEPEAMHHBIN MEPIESHANKYISIP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOUEK;

° pacrno3HaBaTh OCHOBHbIE BUbI YETBIPEXYTOJIbHUKOB, UX 3JIEMEHTBI, [10JIb30BATHCS
UX CBOWCTBaMU IIPU PELLICHUU T€OMETPUUECKUX 3a/1ay;

° IPUMEHSTh CBOMCTBA TOUKU [IEPECEUEHUSI MEAUAH TPEYrobHUKa (LIEHTpa Macc) B
pELIeHNH 3a]1a4;

° BJIQ/IETh MOHITHEM CPEIHEN JUHUU TPEYroJbHHUKA, IPUMEHSATh €€ CBOWCTBO MpHU
pELIeHUH T€OMETPUUYECKUX 3a/1aY;

° MOJIb30BaThCsl Teopemoi dajneca U TEOPEeMOr O MPONOPLIMOHAIBHBIX OTpPE3Kax,
MIPUMEHSTH UX JIJISl pELICHUS IPAKTUYECKUX 3a/1a4;

° MPUMEHATh MPU3HAKU MOJ00US TPEYTOJIbHUKOB B PEIIEHUH TE€OMETPUYECKUX
3a/1ay;

° nosnb3oBarbest  Teopemod Iludaropa pans  pemieHus TEOMETPUYECKHX U
MPaKTUYECKUX 3a/a4;

° CTPOUTh MAaTEMaTHYECKYI0 MOJElb B IPAKTHUECKUX 3aJadyaX, CaMOCTOATEIbHO
JieNIaTh 4YePTEX U HAXOAUTh COOTBETCTBYIOLINE AJIUHBI;

° BBIYMCIATh (pa3lMYHBIMU crHoco0aMu) IUIOIIAh TPEYroJibHUKa M IJIOUIaau
MHOTOYTOJIHBIX QUTYP (IOJIB3YSCh, IJI€ HEOOX0AUMO, KAIBKYIISITOPOM);

° BJIQJIETh TOHATHUSIMU MpeoOpa3oBaHUsl MONO0OMS, COOTBETCTBEHHBIX 3JIE€MEHTOB
mo00HBIX Uryp;

° M0JIb30BaThCsl CBOMCTBAMM IOJ00USI MPOU3BOJBHBIX (PUTYp, YMETh BBIYUCIATH
JUIMHBI U HaXOUTh YIJIbl Y TOJOOHBIX PUTYD;

° IIPUMEHSATH CBOMCTBA NOJOOMS B IPAKTUYECKUX 3a/1a4aX;

° YMETb IPUBOJUTH NPUMEPBI OJOOHBIX (QUTYP B OKPYXKAIOLIEM MHPE;

° IIPUMEHSATH ITOYYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax;

° NIPUMEHATh IOJIY4YCHHBIE 3HAaHUS Ha INPAKTUKE — CTPOUTh MAaTEMaTUYECKHE

MOJCNTH JUIA 3aJad pPEalbHOW JKU3HH M TIPOBOJUTH COOTBETCTBYIOIIWE BBIYUCICHUS C
MIPUMEHEHHUEM T10I00HS.

9 kJaacc

° BiageTs moHSATHSMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yIiia IPsIMOYTOJIbHOTO
TPEYroJbHUKA; MOJb30BATHCS ITUMH MOHATHAMU JJIs1 PEIICHUS MPAKTHYCCKUX 3a7a4;

° MOJIb30BaThCS OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM I HAXOXKICHUS
COOTHOIIICHUH MEXIy TPUTOHOMETPUYCCKUMHU BEJTMIMHAMU;

° BJIQJIETh TOHSATHEM KacaTeIbHOM K OKPYXKHOCTH, MOJIb30BAaThCS TEOPEMOUM O
MEPIEeHIUKYIIPHOCTH KacaTeIbHOU U paauyca, MPOBEAEHHOTO K TOUKE KaCaHUs;

° MOJIB30BaThCS TEOPEMaMH O TPOM3BEICHUU OTPE3KOB XOpJ, O IPOHM3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM;

° BJIQ/IETh MOHITUSAMHU BIIMCAHHOTO U IIEHTPAIBHOTO YIJIa, UCTIOJIB30BAaTh TEOPEMBI O

BIIMCAHHBIX YI'JIaX, yIjlaxX MCKAY XOopAaMUu (CGKYH_II/IMI/I) H YTJIC MCIKY KacaTeJabHOU U XOpI[OIZ IIpu
peHICHNU I'COMCTPHUYCCKUX 3a/1aY;

® BIAJETh IIOHATHEM OIMCAHHOM OKOJO TPEYIrOJIbHUKA OKPYXKHOCTHU, YMCTb
HaxXOOuTh €€ LHCHTP,
® IMOJIb30BATbLCA CI)aKTaMI/I O TOM, 4YTO 6I/ICCGKTpI/ICH YIJI0B  TPEYroJIbHUKaA

MEPCCCKAOTCsA B OJTHOM TOYKE, U O TOM, UYTO CCPCAMHHBIC IICPIICHAUKYIISIPBI K CTOPOHaAM
TPEYroJIbHUKA MEPCCCKAOTCA B OJIHOH TOYKCE,

® BJIaJCTh TIOHATHCM OIIMCAHHOT'O ‘-ICTBIpéX}/TOJ'IBHI/IKa, MPUMCHATH CBOMCTBa
OITMCAHHOTO I-IeTI:IpéX}’l’OJ’H:HI/II(a. IIpu pCUICHUH 3aaaY;

® MOJIb30BATHCA BEKTOpaMH, IOHUMATL UX FGOMeTpI/I‘{eCKI/Iﬁ n (1)1/131/1%01(1/1171 CMBICII,
MNPUMCHATH UX B PCHICHUU T'COMCTPUUCCKUX U (I)I/IBI/I‘-ICCKI/IX 3aJgay,

® BJIaACTh IIOHATHUEM CpC,Z[HCﬁ JIMHUW Tparcuuu, NpUMCHATb e€ CBOICTBO npu
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pEIICHUN TEOMETPUUYECKUX 3a/1aY;

(] NPUMCHATL IIOJIYYCHHBIC 3HAHUA Ha IPAKTHKEC — CTPOUTH MATCMATHYCCKUC
MoOACIn AJid  3a4a4d peaﬂbHOﬁ JKU3HU HW TPOBOAWUTH COOTBCTCTBYIOLIME BBIYUCICHUSA C
IpPUMEHEHHEM TOAO00Ms W TPUTOHOMETPUYECKHX (DYHKIHMI (HOJB3ysACh, TIe HE0OXO0AUMO,
KQJIbKYJSTOPOM).

10 kaace
° 3HaTh TPUTOHOMETpPHUYECKUE (DYHKIIUH OCTPHIX YIIIOB, HAXOJIUTH C MX MOMOIIIBIO
pa3MyHbIE  BJEMEHTHl  MPSMOYTrOJIBHOTO  TPEYroJbHUKA  («pelIeHue  MPSIMOYTOJBHBIX
TPEYTOJILHUKOBY);
° HaXOJUTh (C TMOMOIIBIO KAIBKYIATOpPAa) JJIWHBI W YIJIBl Ui HE TaOJIMYHBIX
3HAYCHUM;
° WCIIONIb30BaTh TEOPEMBI CHHYCOB W KOCHUHYCOB [UISI HAXOXJICHHS Pa3IMYHBIX

AJIEMEHTOB TPEYroJIbHUKA («pelIeHHue TPEyroJbHUKOB»), MNPUMEHSITh HX IPU pelIeHUun
F€OMETPUUYECKHX 3a/1a4;

® NPHUMCHATH CKAIAPHOC IMPOU3BECACHNUEC BEKTOPOB IJIS1 HAXOXKACHUSA JJIMH U YIJIOB,

® MOJIb30BATHCA METOJOM KOOpPAWHAT Ha IJIOCKOCTH, NMPUMCHATH €ro B PCIICHUU
TCOMETPHUUCCKUX U MPAKTUYCCKHUX 3a1a4;

® BJIAJICTE MIOHATHAMUA IIPABUJIBHOTO MHOT'OYI'OJIbHUKA, JJIMHBI OKPYXHOCTH, JJIMHBI

JIyTU OKPYXKHOCTH M PAJMaHHOW MEpPBI YIJIa, YMETh BBIYMCIATH IUIOIIA]b KPyra M €ro 4acred
MIPUMEHSATH [TOJyYEHHbIE YMEHHUSI B IPAKTUYECKUX 3a]a4aX;

° HaXOJUTh OCH (UJTH LIEHTPbI) CAMMETPHUH QUTYP, TPUMEHSATD IBHKEHUS IIJIOCKOCTH
B MPOCTEHUIINX CIyYasx;
° IIPUMEHATh IOJIYYCHHBIE 3HAaHUS Ha INPAKTUKE — CTPOUTh MAaTEMaTUYECKHE

MOJIENH Ui 3aJad peajbHOH JKM3HM W TIPOBOJUTH COOTBETCTBYIOIIHE BBIYMCICHHS C
MIPUMEHEHHEM TPUTOHOMETPHUIECKUX (PYHKITUH (TI0JIB3YSCh, TJIe HEOOXOAUMO, KaJTbKYIATOPOM).
CnenuajbHble IpeIMeTHbIE Pe3yJabTaThl:
° BIIQJICHUE 3PHUTEIBHO-OCI3aTEIBHBIM CIIOCOOOM OOCIIEOBAHUS M BOCIPHSATHUS
IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0€IIBIX) perabedHbIX N300paKeHU MPEeIMETOB, KOHTYPHBIX
M300paKEeHUI TeOMETPUIECKUX QUTYp U T. II.

° YMEHUE BBIMOJHATh MPU MOMOIIM YEPTEIKHBIX MHCTPYMEHTOB I'€OMETPHYCCKUE
MOCTPOCHHMSI, TOCTPOCHHE TpaPuKOB QYHKIUH, THarpaMm M T. II.

° YMEHHUE YUTATh I[BETHBIC (MJIM KOHTPACTHBIC, YUePHO-0embie) penbedHbIe rpaduKku
AIIEMEHTAPHBIX (YHKIUH Ha KOOPJMHATHOMN TIOCKOCTH.

° BJIJICHHE MIPABHIIAMH 3aITUCH MAaTEMAaTHYECKUX (DOPMYI U CIIEIaIbHBIX 3HAKOB.

° BJIaJICHHE TIPUEMaMH ITPeoOpa30BaHUsI MATEMATHYECKUX BBIPAKCHHIA.
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TemaTuyeckoe NJIAHUPOBAHUE 10 Y4eOHOMY Kypcy «I'eomerpusi»

7 Kjaace

(2 yaca B Hene10, Bcero 68 yacon

Ha3Banue pa3nena
(Tembl) Kypca
(4uci10 4acoB)

7 kjaacc.
TEOMETPUSI
OcHOBHOE coJiep:KaHue

OcHOBHBIE BU/IBI /IESITEIbHOCTH
00yyarImuxcsi

Hauanbnasie
r€OMETPUUECKHIE
cBenenus. (14
4acoB)

[Ipocreiinme reomerprueckrue 0OBbEKTHI:

TOYKa, IpsiMasi, OTPE30K, JIyd, yroJl,
MHOTOYTOJIbHUK, JJOMaHas.

PaBeHcTBO reoMeTpudecKuX QUTYD.
CpaBHEHHE OTPE3KOB U YIJIOB.
N3mepeHune oTpe3KoB: JUIMHA OTPE3KA,
€AVHULBI U3MEPEHUS, U3MEPUTEIIbHBIC
WHCTPYMEHTBHI.

N3mepenue yrios: rpagycHas Mepa
yria, U3BMEPEHHE YII0B HA MECTHOCTH.
[lepnenuKyIsIpHBIE IPSIMBIE: CMEXKHBIE
Y BEpTUKAJIbHBIE YIJIbI,
MEePIEHIUKYIISIPHBIE TIPSIMBIE,
IIOCTPOEHHUE MPSMBIX YTJIOB Ha
MECTHOCTH.

PaboTa ¢ mpocTelmumMu 4epTexamu.
[IpakTuueckue 3a7aHus U 3a/1a4u.

bopMynHpOBaTH OCHOBHBIE TIOHITHS U
OTIpE/ICIICHUS;

pacrmo3HaBaTh, H300paXkaTh 1 0003HaYATh
U3y4EHHbIE T€OMETPUUECKHE (PUTYPBI,
OTIPEJICIIATh UX B3aUMHOE PACIIOJIOKCHHE,
BBINOJIHATH YEPTEXK 10 YCIOBUIO 33/1a4U;
MPOBOAMTH MPOCTEHIIINE TOCTPOCHHUS C
IMOMOIILIO TUHEHKH;

U3MEPSATH JINHEHHBIE U YTTIOBbIE BETUYHHBI
F€OMETPUYECKUX U MPAKTUYECKUX OOBEKTOB C
MOMOUIBIO0 U3MEPUTENBHBIX HHCTPYMEHTOB
(IuHelika, MaciITabHast TMHEiKa, pyJaeTKa,
TPAHCIIOPTUP, YUEPTEIKHBINH YTOJbHUK);
OTIPEJICIIATh «HA IJ1a3)» pa3Mephl peanbHbIX
00BEKTOB, MPOBOJIUTH IPYOYIO OLIEHKY UX
pa3MepoB;

pelaTth 3aJjaui Ha BBIUYMCIICHUE JJIMH OTPE3KOB U
BEJIMYUH YIJIOB;

pelaTh 3aJjaui Ha B3aUMHOE PacoIOKEHUE
FEOMETPUYECKUX QUTYD;

MPOBOAUTH KJIACCU(DUKAIIUIO YTIIOB, BEIYUCISATh
JVHEWHBIE U YTTIOBbIE BETHMUMHBI, TPOBOJAUTH
HE0OX0UMBIE JOKa3aTelIbHbIE PACCYKACHUS;
3HAKOMHTBHCS C UCTOPHEH pa3BUTHUSI TEOMETPUH.

e https://resh.edu.ru/subje
ct/lesson/7285/




Tpeyrosbauku. (22
yaca)

TpeyroJIbHUK U €ro AIEMEHTBHI.
[ToHsiTHE O PaBHBIX TPEYTOJIbHUKAX U
IIEPBUYHBIE MPEJICTABICHUS O PABHBIX
(KOHTpY’HTHBIX) (hUrypax.

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB.

[lepneHuKyIIsIp K NPSAMO.
Menuana, buccekTpuca 1 BbIcoTa
TPEYrOJIbHUKA.

PaBHOOEIpeHHBIN TPEYTOJIBHUK U €r0
cBOMCTBA. PaBHOCTOPOHHHUI
TPEYrOJIbHUK.

OKpyXHOCTB.

[TocTpoenus HUpPKyIeM U JIMHENKOM.
[Ipumeps! 3aa4 Ha MOCTPOEHHUE.

pacro3HaBaTh Ha TOTOBBIX YEPTEkKAX
TPEYTrOJIbHUKH, IIapbl PABHBIX TPEYTOJIbHUKOB (C
yKa3aHUEM IIPU3HAKOB);

BBIIIOJIHATH KPATKYIO 3aIMCh U YEPTEXK IO
YCIIOBUIO 33/1a4H;

BBIBOJIUTH CJIEJICTBUS (PAaBEHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB) U3 PABEHCTB
TPEYTOJIbHUKOB;

(opMyIHpOBATE OIPEAEIIEHHS: OCTPOYTOJIHOTO,
TYIOYI'0JIBHOTO, IPSIMOYI'OJIBHOTO,
paBHOOEIPEHHOT0, PABHOCTOPOHHETO
TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MEJMaHbl TPEYTrOJIbHUKA; CEPEIUHHOTO
NEePHEHANKYIIApa OTPE3Ka; IepuMeTpa
TPEYTOJIbHUKA;

M3y4aTh aITOPUTM IOCTPOCHUS MEAUAHBI,
OUCCEKTPUCHI U BBICOTHI TPEYTOJIBHUKA;
(GopMynHupOBaTh CBOWCTBA U IPU3HAKU
paBHOOEIPEHHOTO TPEYrOJbHUKA,
AQHAJIN3UPOBATH PUCYHKH M PEIIATh 3a1a4M 110
TOTOBBIM YEPTEXKaM;

IIPUMEHSTh U3YYEHHYIO0 TEPMHHOJIOTHIO U
CHUMBOJIMKY IIPH 3aIIUCH PEILIECHUM;

CTPOUTH YEPTEKHU, PELIaTh 3a1a4H C IOMOILIBIO
HaXO0XJICHUs PaBHBIX TPEYrOJIbHUKOB;
pacrio3HaBaTh Ha YepTEXax U U300paXkaTh
OKPY’KHOCTb U €€ 3JIEMEHTHI;

pelaTe OCHOBHBIE 3a/1a4M HA IOCTPOCHHUE: YIJIa,
PaBHOIO JaHHOMY; CEPEAMHHOIO
NEPHEHANKYIIApa JAHHOTO OTPE3Ka; MPSAMOH,
MIPOXOJAIIECH Yepe3 JaHHYIO TOUKY U
NEPIEHANKYJIIPHON JaHHOU NPSMOMU;
OUCCEKTPUCHI JJAHHOTO YIJIa;

UCIIOJIb30BATh M (POBBIE pecypehl AT

e https://resh.edu.ru/subjec
t/lesson/7293/
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UCCIICIOBAHMSI CBOMCTB M3y4aeMbIX QUTYp;
3HAKOMUTBCS C UCTOPUEN pPa3BUTHUS T€OMETPUN.

[TapamrensHbie
npsimelie. (14 yacos)

Ornpezenenue napamieNbHbIX MPSIMbBIX.
Hakpect nexanine, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHHE YTJIbl (00pa3oBaHHBIC
MIPU TIEPECEUCHHH TapauIeIbHBIX
MPSIMBIX CEKYIIEH).

[Ipu3Haky nmapawieTbHOCTH IBYX
MPSIMBIX.

[IpakTrueckue criocoObl MOCTPOCHUS
MapajuIeIbHbIX MPSMBIX.

[TaTeiit moctynar EBkinaa.

Teopemsl 00 yriax, 00pa3oBaHHBIX
JTBYMSI TIapaJUIEIbHBIMU TIPSIMBIMH H
CEKYIIEH.

VYTIBI ¢ COOTBETCTBEHHO
napayiebHBIMU WU
MEePIEeHIUKYIIPHBIMH CTOPOHAMMU.
[Ipu3Hak napamienbHOCTH MPSIMBIX
yepe3 paBEHCTBO PACCTOSHUN OT TOUEK
OJIHOM MPSIMOM JIO BTOPOU MPSMOIA.
[lepBbie MOHATHS O TOKA3aTEILCTBAX B
FEOMETPHH.

(dbopMynupoBaTh OIpeaesieHIe MapaieIbHBIX
IPSIMBIX, IPUBOJIUTh IPAKTUYECKUE TIPUMEPBI
HapauIeIbHBIX IPSIMBbIX;

U3y4aTh CBOMCTBA YIJIOB, 00pa30BaHHBIX MIPU
NepEeCeYeHUH MapaIIeNIbHBIX MPSMBIX CEKYIIIEH;
OOBSICHATE, YTO TAaKOE CIIEACTBHE.

IPUMEHSIThH [IPH JI0KA3aTEIbCTBE METO OT
MPOTUBHOIO;

U3y4aTh NPUHIIMUIT KOHCTPYHPOBAHUS OOpaTHBIX
YTBEPKJICHUH;

IPOBOAMTH JIOKA3aTENIbCTBA MAPAJLIEIbHOCTH
JBYX IPSIMBIX C MOMOIIBIO YIIJIOB, 00pa30BaHHBIX
IIPY NIEPECEUEHUH ITUX NPSMBIX TPEThEN
MPSAMOW;

AQHAJIN3UPOBATh PUCYHKH M PEIIATh 3a1a4M 110
TOTOBBIM YEPTEKaM;

BBIIIOJIHATH MIOCTPOEHUS MapaJlIEIbHbBIX IPSIMBIX.
IIPUMEHSTh U3YYEHHYIO0 TEPMHHOJIOTHIO U
CHUMBOJIMKY IIPH 3allMCH PELICHUN;

pelaTh 3aa4y Ha 10Ka3aTelIbCTBO U BEIYUCIICHMUS,
MCIIOJIb3YsI U3yYEHHBIE TOHATHS;

3HAKOMMTHCS C UCTOPUEN pa3BUTHUS T€OMETPHH.

e https://resh.edu.ru/subje
ct/lesson/7302/

CooTHo1ICHUS
MEXIy CTOPOHAMU
U yrilaMu
TpeyrojapHuka. (14

9.)

Teopema 0 cymMMe yrioB TpEyroJbHUKA.
Bnewnuii yros TpeyrojibHUKA.
OCTpOYroJIbHBIN, IPSIMOYTOJIBHBIN U
TYNOYTOJIbHBIN TPEYTOJIbHUKH.

Teopema 0 COOTHOLIEHUAX MEXKIY
CTOPOHAMH U YIJIaMU TPEYTOJIbHUKA U €€
CIIEICTBHUS.

[Ipocreiinme HepaBeHCTBA B TEOMETPHH.

BBIUUCIIATH CYMMY YIJIOB TPEYTOJIbHUKA.
HaXOJIUTh YUCIIOBbIE U OYKBEHHBIE 3HAUEHUS
YIJIOB B TEOMETPHUECKUX 3a7a4yax C
HCII0JIb30BAHUEM TEOPEM O CYMME YIJIOB
TPEYTOJIbHUKA;

aHaAJTM3UPOBATh TPEYTOJILHUKHU C Pa3HBIMU
JAHHBIMM, IPOBOJUTH HAOIOACHUS, J1eJIaTh
BBIBO/JIbI;

e https://resh.edu.ru/subje
ct/lesson/7304/
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HepasencrBa TpeyroiapHuKa.
HexkoTtopeie cBoMCTBA IPSIMOYT OJIBHBIX
TPEYTOJIbHUKOB.

[Ipu3Haky paBeHCTBA NPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB.

CBOMiCTBO MeIMaHbl MPSMOYTOJIbHOIO
TPEYrOJIbHUKA.

(dbopMynupoBaTh U IOKa3bIBATH TEOPEMBI O
CBOMCTBaX IPSIMOYTOJIBHOTO TPEYroJIbHUKA,
pacrno3HaBaTh Ha FOTOBBIX YEPTEKax Maphbl
PaBHBIX IPSIMOYTOJIBHBIX TPEYTOJILHUKOB (C
yKa3aHUEM IIPU3HAKOB);
CTPOUTH YEPTEKHU, PeLIaTh 3a/1a4K C IOMOLIBIO
HAXO0/IEHUS PaBHBIX NMPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB;
NPUMEHSTh CBOMCTBO MEIUaHbI IPSIMOYTOJIbHOTO
TPEYroJbHUKA IIPU PELICHUH 3aay;
3HAKOMMTbHCS C UCTOPHEN pa3BUTHUSI TEOMETPHUH.

[ToBTOpEHME.
O60061meHne

3HaHUU U YMEHUU.

(4 gaca)

[ToBTOpeHMe 1 00001IEHNEe OCHOBHBIX

MOHSATHUN U METOJIOB Kypca T€OMETpUu 7
KJiacca.

peuaTh 3aga4u Ha MOBTOPCHUC,

WJUTIOCTPUPYIOIIHUE CBA3U MEXKIY Pa3InYHbIMHU
4acTIMU Kypca.

e https://resh.edu.ru/subje
ct/lesson/7310/
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IloypoyHoe miiaHupoBaHue no yuedOHomy Kypcey «l'eomerpus»

7 Kjaace

(2 yaca B Hene10, Bcero 68 yacon)

Ne 7 kaacc «I'eomeTpus» Koa- | K/p | dara DJIeKTPOHHBIN pecypc
n\n Tema BO
4acoB
HauanbHble reoMeTpUYecKHEe CBEIeH NS, 14
1 [IpocTeitmme reomeTprdeckie 0OBEKTHI: TOUKA, MPsMasi, OTPE30K, Ty, 1 1 https://resh.edu.ru/subject/lesson/7284/
MHOTOYT'OJIbHUK, JJOMaHast
2 [IpocTeitmme reomeTprueckie 0OBEKTHI: TOUKA, MPSMast, OTPE30K, Ty 1 1 https://resh.edu.ru/subject/lesson/7284/
3 VYron. Bunel yrinos. CpaBHEHHE OTPE3KOB M YIJIOB. PaBEHCTBO reOMETPUUYECKUX 1 ’ https://resh.edu.ru/subject/lesson/7283
buryp /https://resh.edu.ru/subject/lesson/7282/
4 buccekrpuca yria 1 2 https://resh.edu.ru/subject/lesson/7287/
5 CMeXHBIC U BEPTUKAIBLHBIE YIIIbI 1 3 https://resh.edu.ru/subject/lesson/7287/
6 CMeXHbIC U BEPTUKAJIbHbBIC YTJIbI 1 3 https://resh.edu.ru/subject/lesson/7287/
7 [TapanneapbHOCTh M NEPIEHIUKYISIPHOCTD MPSMBIX 1 4 https://resh.edu.ru/subject/lesson/7288/
8 [TapannenbHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX, 1 4 https://resh.edu.ru/subject/lesson/7288/
9 [TapanienbHOCTh M NEPHEHAUKYISAPHOCTD IPSMBIX, IOCTPOEHUE IPSIMBIX YIJIOB 1 5 https://resh.edu.ru/subject/lesson/7288/
Ha MECTHOCTH.
10 | IlocTpoeHue npsiMbIX HA MECTHOCTH 1 5 https://resh.edu.ru/subject/lesson/7285/
11 | PaGota ¢ mpocTeiminmu yepTekaMu 1 6 https://resh.edu.ru/subject/lesson/7285/
12 | PaGota ¢ mpocTeiinmMu yepTeskaMu 1 6 https://resh.edu.ru/subject/lesson/7285/
13 | IIpakTuueckue 3a1aHus U 3aa41 1 7 https://resh.edu.ru/subject/lesson/7285/
14 | Konmponsuasa paboma 1 1 7 https://resh.edu.ru/subject/lesson/7285/
TpeyroabHuKH. 22
15 | TpeyroJapHUK U €ro 3JEMEHTHI. 1 8 https://resh.edu.ru/subject/lesson/7292/
16 | TpeyroJapHHUK U €0 3JEMEHTHI. 1 8 https://resh.edu.ru/subject/lesson/7292/
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17 | [loHsATHE O PaBHBIX TPEYTOJIbHUKAX U IEPBUYHBIE ITPEICTABICHUS O PABHBIX 1 10 https://resh.edu.ru/subject/lesson/7292/
(KOHTPYSHTHBIX) pHUrypax.
18 | Tpu npu3Haka paBeHCTBa TPEYTOJbHUKOB. 1 10 https://resh.edu.ru/subject/lesson/7294/
19 | Tpu npu3HaKka paBeHCTBA TPEYrOJbHUKOB 1 11 https://resh.edu.ru/subject/lesson/7294/
20 | Tpu npu3HaKka paBeHCTBA TPEYrOJbHUKOB 1 11 https://resh.edu.ru/subject/lesson/7294/
21 | lepneHaukynsp K npsiMoit 1 12 https://resh.edu.ru/subject/lesson/7291/
22 | MenuaHna, 6ucceKkTpuca U BbICOTAa TPEYTOJIbHUKA 1 12 https://resh.edu.ru/subject/lesson/7290/
23 | MenuaHa, bucceKkTpruca U BbICOTAa TPEYTOJIbHUKA 1 13 https://resh.edu.ru/subject/lesson/7290/
24 | PaBHOOeIpeHHBIN TPEYrOJIbHUK U €r0 CBOMCTBA 1 13 https://resh.edu.ru/subject/lesson/7295/
24 | PaBHOOeIpeHHBIN TPEYrOJIbHUK U €r0 CBOMCTBA 1 14 https://resh.edu.ru/subject/lesson/7295/
26 | PaBHOCTOPOHHUI TPEYrOJIbHHUK. 1 14 https://resh.edu.ru/subject/lesson/7295/
27 | PaBHOCTOPOHHMI TPEYTrOJIbHUK 1 15 https://resh.edu.ru/subject/lesson/7295/
29 | Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB 1 15 https://resh.edu.ru/subject/lesson/7296/
30 | Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1 16 https://resh.edu.ru/subject/lesson/7296/
31 | Tpu npu3HaKka paBeHCTBA TPEYTOJIbHUKOB 1 16 https://resh.edu.ru/subject/lesson/7296/
32 | Tpu npusHaka paBeHCTBA TPEYTOJbHUKOB 1 17 https://resh.edu.ru/subject/lesson/7297/
33 | Okpy»KHOCTb 1 17 https://resh.edu.ru/subject/lesson/7289/
34 | TlocTpoeHus MUPKYJIEM U JIMHEUKOM. 1 20 https://resh.edu.ru/subject/lesson/7289/
36 | IlocTpoenus nupkysieM u JuHeWKou. [Ipumepsl 3a1ad Ha MOCTPOCHUE 1 20 https://resh.edu.ru/subject/lesson/7289/
37 | Ilpumepsl 3aj1a4 HA TOCTPOCHUE 1 21 https://resh.edu.ru/subject/lesson/7314/
38 | Konmponvnas paboma 1 21 https://resh.edu.ru/subject/lesson/7293/
IMapajjiesibHbIe IPSIMBIE. 1
39 | OnpeneneHue napajuieabHbIX MPSMBIX. 1 22 https://resh.edu.ru/subject/lesson/7299/
40 | Hakpect nexaiiue, COOTBETCTBEHHBIC M OJJHOCTOPOHHHE YTJIbI (0Opa3oBaHHbIe | 1 22 https://resh.edu.ru/subject/lesson/7299
IIPU [IEPEeCeUEHUH MapasIeNbHbIX NPSAMBIX CEKYyLIeH)
41 | Hakpect nexaiine, COOTBETCTBEHHBIEC U OJJTHOCTOPOHHHE Yribl (0Opa3oBaHHbIe | 1 23 https://resh.edu.ru/subject/lesson/7299
IIPU [IEPEeCeUEHUH NapaIeNIbHbIX IPSMBIX CEKYLIEH
42 | Ilpu3Haku napaJieIbHOCTH JIBYX MPSMBbIX. 1 23 https://resh.edu.ru/subject/lesson/7298/
43 | Ilpu3HaKku NapajieIbHOCTH JBYX IPSAMBIX 1 24 https://resh.edu.ru/subject/lesson/7298/
44 | Ilpu3HaKku NapaJIeIbHOCTH JBYX NPSIMBIX 1 24 https://resh.edu.ru/subject/lesson/7298/
45 | Ilpaktuueckue crnocoObl HOCTPOCHUS apalIebHBIX MPSIMbIX 1 25 https://resh.edu.ru/subject/lesson/7298/
46 | Ilareii nocrynar EBknuna. IlepBble mOHATHSA O JOKa3aTeabCTBax B reomerpun | 1 25 https://resh.edu.ru/subject/lesson/7300/
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47 | Teopemsl 00 yriax, 00pa3oBaHHBIX ABYMS MapaJliebHBIMU MPSIMBIMU U 1 26 https://resh.edu.ru/subject/lesson/7301/
CEKyIIEen

48 | Teopemsl 00 yriax, 00pa3oBaHHBIX JBYMS apaJIebHBIMU MPSAMBIMU U 1 26 https://resh.edu.ru/subject/lesson/7301/
CEKYIIECH.

49 | Teopemsl 00 yriax, 00pa3oBaHHBIX ABYMS MapaJlIeTbHBIMU MPSIMBIMU U 1 27 https://resh.edu.ru/subject/lesson/7301/
CEeKyIIen

50 | Yrasl ¢ COOTBETCTBEHHO NapaJlICIbHBIMK WITH TIEPIEHANKYISIPHBIMU 1 27 https://resh.edu.ru/subject/lesson/7301/
CTOPOHAMHU

48 | IIpu3HaK napajaesbHOCTH MPSAMBIX Y€pe3 PABEHCTBO PACCTOSIHUM OT TOUEK 1 28 https://resh.edu.ru/subject/lesson/7306//
OJIHOM ITPSIMOM 10 BTOPOM IIPSIMOM

49 | Konmponvnas paboma 1 28 https://resh.edu.ru/subject/lesson/7311//
CooTHOLIEHUsI MEK1Y CTOPOHAMH M YIJIAMH TPEYroJbHUKA 14

50 | Teopema 0 cyMMe yroB TPEYrOJbHUKA. 1 29 https://resh.edu.ru/subject/lesson/7308/

51 | Teopema 0 cyMMe yrjoB TPEYrOJbHUKA. 1 29 https://resh.edu.ru/subject/lesson/7308/

52 | OcTpoyroJibHbIHI, NPSIMOYTOJIbHBIN U TYNOYTOJIbHBIA TPEYTOJIbHUKU 1 31 https://resh.edu.ru/subject/lesson/7308/

53 | Teopema 0 COOTHOIICHUSIX MEXKy CTOPOHAMH U YTIIaMU TPEYTOJIbHUKA U €€ 1 31 https://resh.edu.ru/subject/lesson/7307/
CIICACTBUS

54 | Teopema 0 COOTHOIICHUSIX MEXKy CTOPOHAMH U YTIIAMU TPEYTOJIbHUKA U €€ 1 32 https://resh.edu.ru/subject/lesson/7307/
CIICACTBUS

55 | HepaBeHCTBa TpeyroJibHUKA 1 32 https://resh.edu.ru/subject/lesson/7307/

56 | HepaBeHcTBa TpeyroyibHUKA. BHEIIHMI yro1 TpeyrojbHUKa 1 33 https://resh.edu.ru/subject/lesson/7307/

57 | lIpocreiirie HepaBEeHCTBA B TEOMETPHUHU. 1 33 https://resh.edu.ru/subject/lesson/7307/

58 | Konmponvnas paboma 1 34 https://resh.edu.ru/subject/lesson/7307/

59 | HekoTtopsble cBOMCTBA MPSAMOYTOJbHBIX TPEYTOJIbHUKOB 1 34 https://resh.edu.ru/subject/lesson/7309/

60 | HexoTopsle cBOMCTBA NPSMOYTOJBHBIX TPEYrOJIbHUKOB CBOWCTBO MEINAHBI 1 35 https://resh.edu.ru/subject/lesson/7304/
IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

61 | Ilpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. 1 35 https://resh.edu.ru/subject/lesson/7304/

62 | Ilpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. 1 36 https://resh.edu.ru/subject/lesson/7304/

63 | Konmponsuasa paboma 1 36 https://resh.edu.ru/subject/lesson/7304/

64- | IloBTopenne. O000IeHHE 3HAHUI U YMEHU. 4 37- | https://resh.edu.ru/subject/lesson/7310/

68 38
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TemaTn4yeckoe mIaHUpPOBaHUE MO Y4eOHOMY Kypcey «I'eomerpus»

8 kiacc

(2 yaca B Henes110, Bcero 68 yacon)

HazBanue DJIEKTPOHHBIIi pecypc
azjena
IzTe}:/Ibl) 8 knace. OcHoOBHBbIE BH/IbI 1€ATEIbHOCTH
T'EOMETPUS
Kypca o0y4yarommxcs
OcHOBHOE coJepKaHHe
(umciio
4acoB)
CooTHomeHust [lepnienquKyIIsip ¥ HAKJIOHHASL. pacro3HaBaTh U U300pa)kaTh Ha PUCYHKE e https://resh.edu.ru/subject/lesso
MEXKIy PaccrosHue oT TOUKM 10 IPSIMOM. NEPHEHANKYJIAP U HAKIIOHHYIO, n/7305/
CTOpPOHAMH U Paccrosiaue Mexmy nmapaniebHbIMA NIPOBE/ICHHBIC U3 TOYKH K MPSIMOH;
yriiaMu TIPSIMBIMH. CpaBHUBATh UX JUINHBI,
TpEeyrojbHUKa I'eomerpuueckoe mecto Touek (I'MT). bopMynupoBaTh OMpeeNeHUs] PACCTOSTHUS

(oxonuanwue). (9
4acoB)

[TocTpoeHue TpeyroJbHUKA II0 TPEM
AIIEMEHTAM.

OT TOYKH JI0 NIPSIMOM U PACCTOSHUS MEXKAY
napaieIbHbIMUA IPSIMBIMH,
WITIOCTPUPOBATh 3TH NOHATUS;

pelaTh 3a/1auu Ha BHIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBS3aHHBIE C
COOTHOILEHUSIMH MEX]ly CTOPOHAMH U
yIJIaMU TPeyroJbHUKA, PACCTOSHUEM MEXIY
napajelbHbIMU IPSMBIMHU, PACCTOSIHAE OT
TOYKHU J0 NPSIMOH;

MOJIJIMPOBATh YCIOBHE 33J]aU C IOMOIIBIO
YyepTerka WM PUCYHKA, IPOBOJASAT
JIOTIOJIHUTEIIbHBIE IOCTPOEHUS B X0OJ1€
peLeHus;

OTIpe/IeNsATh OMCCEKTPUCY YIIIa U
CEpEIVHHBIN NEPIEHIUKYIISAP K OTPE3KY KaK
TEOMETPUUECKHUE MECTa TOYEK;

pelaTbh OCHOBHBIE 3a/1a4M Ha TOCTPOECHUE
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TPEYrOJIbHUKOB 110 PAa3JIMYHBIM DJIEMEHTAM;
3HAKOMUTBHCS C UCTOPUEHN pPa3BUTHUSA
T€OMETPHH.

YeTblpexyroJibH
UKHU. (24 gaca)

MHoroyroasHuK. Beimykiibrit
MHOTOYI'OJIbHUK. YeThIpeXyrojabHUK.
[Tapannenorpamm, ero nNpu3Haku U
cBoiicTBa. YacTHbIE Ciyyan
napajyuieIorpaMmoB (IIPSIMOYTOJIbHUK,
poMO, KBaJpar), UX MPU3HAKHU U
cBoiictBa. Tpanenus. PaBHoOokas u
MIPsIMOYTOJIbHAs Tpaneuuu. Teopema
Qaneca.

VnBoenue meanadel. OceBas u
LEHTpaJIbHAsl CUMMETPHH.

n300paxkaTh U paclo3HaBaTh Ha YEPTEKAX
YETBIPEXYTOJIbHUKU PA3HBIX BUJIOB U UX
AJIEMEHTHI;

bopMynupoBaTh ONpEEIEHUS:
napasuiesorpaMmma, npsiMoyrojibHHKa,
pomba, KBaapara, Tpareuuu, paBHOOOKOM
Tpaneuuu, NpsIMOyroJIbHOM Tpamnenu;
JIOKa3bIBaTh U UCII0JIb30BAThH MIPH pEIIeHUN
3a/1a4 IPU3HAKU U CBOMCTBA!
napasuiesiorpaMmma, npsiMoyrojibHHKa,
pomba, KBaapara, Tpareuu, paBHOOOKOM
Tpaneuuu, NpsiMOyroJIbHOM Tpamnenuy;
IIPOBOJIUTH MMOCTPOEHHUS C MOMOILBIO
LUPKYJIS ¥ JINHEWKU C UCIIOJIb30BaHUE
Teopembl Dareca;

MIPUMEHATHh METOJ| YABOCHUS MEINaHbI
TPEYroJIbHUKA IPU PEILICHNUH 3a/1a4;
MPUBOIUTH pUMeEpPHI GUryp, o01a1aronnx
OCEBOM M IIEHTPaJIbHON CUMMETPHUEH, a
TaKKe MPUMEPBI 0CEBOW U LEHTPAIbHOU
CUMMETPUHU B OKpYKaro1iei 00CTaHOBKE;
CTPOUTH CHMMETPHUYHBIE (PUTYPHI;
UCIOJIb30BaTh IIU(POBBIE PeCypChl AJis
UCCJIEIOBaHMS CBOWCTB U3Yy4aeMBbIX QUTYD;
3HAKOMUTBHCS C UCTOPUEHN pa3BUTHUSA
T€OMETPHH.

e https://resh.edu.ru/subject/less
on/2011/
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[Tnomans.
Teopema
[Mucdaropa. (13
4acoB)

[TonsiTre 06 00MIEH TEeOpHH MIIOIA/IH.
[Inomans MHOrOYrOJIbHHKA,
napajuiesiorpaMmma, TpeyrojabHHUKa,
Tparneuuu.

OTHoleHue mIomaae TpeyroabHUKOB C
0OIIMM OCHOBAHHEM HJTU OOIIEH
BBICOTOM.

Boruncnenue miomaneit cnoxHeIx Guryp

gepe3 pa3OneHne Ha YacTH U JOCTPOCHHE.

[Tnomaau ¢uryp Ha kieryaroit Oymare.
Teopema ITudaropa, e€ 10ka3aTeaHCTBO
Y TIPAMCHCHUE.

O6parnas Teopema I[ludaropa.

(dbopMUPOBATH IEPBUYHBIC
npeCcTaBICHUAMHU 00 001Iei Teopun
wiomaau (Mepsl), GopMyarpoBaTH
CBOJCTBA IUIOIIA/IU, BBISICHATD UX
HaTJISIIHBIA CMBICIT,

BBIBOJUTH (DOPMYIIBI TLIOIAN
napaiesniorpaMMa, TPeyroJibHUKa,
Tparnenuu u3 GopMyIIbl TUIOIIAINA
MpsIMOYTOJIbHUKA (KBaJpara);
BBIYUCIIATH (Pa3IMUHBIMU CIIOCOOaMM)
TUTOIAb TPEYTOJbHUKA H TUIOIIAIN
MHOTOYTOJIbHBIX (QUTYp;

HaXOJUTh TUIOMIATN GUTYD,
n300paXEHHBIX Ha KJIeT4aToi Oymare,
WCITOJIH30BaTh pa30MeHNEe HA YaCTH U
JOCTPOCHUE;

pa3bupath MpUMEPhI UCTIOIb30BaHUS
BCIIOMOTATEJIbHOM MJIOMIAAH [T pelIeHUs
FEOMETPUYECKUX 3a/a4;

OTHpPAasCh Ha JIaHHBIEC YCIIOBUS 3aJauH,
HAXOJUTh BO3MOXXHOCTH IIPUMEHEHUS
HEOOXOAUMBIX (HOPMYIT M CBOHCTB
IUIOIIA/IU, IPe0Opa30BhIBATh POPMYIIbI;
BBIUHCIIATH IUIOMIAN Pa3IMYHbIX
MHOTOYTOJIbHBIX (PUTYD;

JOKa3bIBaTh TeOpeMy nudaropa,
UCIIOJIb30BAaTh €€ B MPAKTUYECKUX
BBIYHCIICHUSX;

MPUMEHSIThH MOJIyYeHHBIC 3HAHUS U
YMEHUS NPU PELICHUH PAKTHYECKUX
3ajauy;

3HAaKOMHUTbHCS C UICTOPUEH pa3BUTHS
TeOMETPUH.

e https://resh.edu.ru/subject/les
son/1490/
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ITogo6ubIE
TPEYrOJbHUKH.
(18 gacos)

[IponopuroHanbHbIE OTPE3KHU.
[Toobue TpeyrobHUKOB, KOAPPUIIUEHT
noo0usi.

[Ipu3Haku nogo6Ust TPEYrOJbHUKOB.
CpenHsist TMHUS TPEYroJIbHUKOB.
[Ipumenenue noaooust pu peLIeHUH
3amad. TeopeMa o Touke nepeceyeHus
MeJIaH TPEYTroJbHUKA.
[IponopumoHanbHbIE OTPE3KHU B
MPSIMOYTOJIbHOM TPEYT OJIbHHKE.
[IpakTryeckue MpuIIOKEHUs 000U
TPEYTrOJIbHUKOB.

O6’b$ICHSITB MOHATHC IMPOIMMOPHUOHAIIBHOCTU
OTPE3KOB;

WCCJICZIOBATh BOIIPOCHI O
MPOMOPIUOHAIILHOCTHA OTPE3KOB, Ha
KOTOpBIC OMCCEKTpHCA JACTUT CTOPOHY
TpEYrojabHUKA, IIPUIIEKAIIUM CTOPOHAM
TPEYrOJLHUKA;

bopMyTUpPOBATh OMpeeICHUE TI0I00HBIX
TPEYrOJHLHUKOB;

HaXO0JUTh HOI[O6HI)IG TPCYrOJIbHUKHN Ha
TOTOBBIX YePTEKAX C YKA3aHUEM
COOTBETCTBYIOIIMX IIPU3HAKOB HOJIO6I/I$[;
pemaTh 3a/1a4u Ha MOI00HbBIe
TPEYTOJABHUKHU C IIOMOIIBIO
CaMOCTOSITEIIBHOTO TIOCTPOCHUS YepTEKEH
Y HaXO0>KJIEHUs TOJOOHBIX
TPEYrOJIbHUKOB;

bopMyITHpOBaTh M TI0KAa3bIBATh TEOPEMY 00
OTHONICHHH IUIOIIa/Iel TOJOOHBIX
TPEYrOJIbHUKOB;

MIPOBOJMTH JIOKA3aTENbCTBA C
MCIOJIb30BaHUEM IIPU3HAKOB MOA00HS;
JOKa3bIBaTh TP MpU3HAKA OO0
TPEYrOJIbHUKOB;

HAXOAMTH IJIOUIAAN MOAOOHBIX (Uryp;
dbopMynupoBaTh onpeaesieHue CpeIHe
JUHUH TPEYTOJIbHUKA;

MPOBOAMTD JIOKA3aTEIbCTBO TOTO, YTO
MeMaHbI TPEYroJIbHUKA MEPECeKA0TCs B
OJIHOM TOYKE, U HAXOJHUTh CBSI3b C
[EHTPOM Macc, HaXOJUTh OTHOIIICHHE, B
KOTOPOM MEJUaHbI ACTSATCS TOUYKON HX
NepecevyeHNs,;

MCCJIEIOBATh BOMPOC O MPOTOPIHOHAIBHBIX

e https://resh.edu.ru/subject/less
on/2503/
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OTpE3KaxX MPSIMOYTOJIbHOTO TPEYr0JIbHUKA,

pelaTh COOTBETCTBYIOIINE 3a/1a4M Ha
BBIYHCIICHHUE;

paccmaTpuBaTth IPUMEHEHUE METO1a
1101001 B 3a/1a4ax Ha MOCTPOEHHUE;
00BSACHATh, KAK MOKHO HCII0JIb30BaTh
CBOMCTBA MOJOOHBIX TPEYTOJBbHUKOB B
U3MEPUTENIbHBIX Pa00TaxX HA MECTHOCTH;
pemaTh reoMeTpUYecKre 3a/1aui U 3aJa4u
13 peaIbHOM KU3HU C UCIIOJIb30BAaHUEM
M0/I00HBIX TPEYTrOJIbHUKOB.

3HAKOMMTBCS C UCTOPHUEH pa3BUTHA
F€OMETPHH.

[ToBTOpEHME,
00001IeHNE 1
cUCTeMaTH3aIus
3HaHUH. (4 yaca)

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 M 8 KIJIacCOB,
0000111eHIE 3HAHUIA.

® pCUIaTh 3a1a4d Ha IIOBTOPCHUC,

WUTIOCTPUPYIOIINE CBA3U MEXKTY
Pa3IUYHBIMU YaCTSAMU Kypca;

® TIPUMCHATH IIOJIYUCHHBIC 3HAHUA ITPU

PEIICHUU MMPAKTUYCCKUX 3a/1a4.

e https://resh.edu.ru/subject/less
on/3140/

Iloypounoe niianupoBanue no yuedonomy kypcey «Il'eomerpus»

8 kiacce

(2 yaca B Hene10, Bcero 68 yacon)

Ne 8 knacc «I'eomeTpus» Kon- | K/p | Jara DJIeKTPOHHBIN pecypc
n\n Tema BO
4acoB
CooTHOLIEHUS MeKAY CTOPOHAMM M YIJIAMH TPEYIroJbHHUKA (OKOHYaHHe). 9
1 [lepnieHUKYJIAp U HAKJIIOHHAs 1 1 https://resh.edu.ru/subject/lesson/6127/
2 IlepnieHqUKYJIAp U HAKJIIOHHAS 1 1 https://resh.edu.ru/subject/lesson/6127
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3 PaccrosiHuie OT TOUKH 10 IPSIMOMA. 1 2 https://resh.edu.ru/subject/lesson/7306/
4 PaccTosiHue Mexay napajuiebHbIMU IPSIMBIMU. 1 2 https://resh.edu.ru/subject/lesson/7306/
5 PaccrosiHue Mex 1y napauienbHbIMU NPSIMbIMU 1 3 https://resh.edu.ru/subject/lesson/7289/
6 I'eomerpuueckoe mecto Touek (I'MT) 1 3 https://resh.edu.ru/subject/lesson/7289/
7 I'eomerpuueckoe mecto Touek (I'MT) 1 4 https://resh.edu.ru/subject/lesson/7289/
8 [TocTpoeHue TpeyrojabHUKa 0 TPEM IEMEHTaM 1 4 https://resh.edu.ru/subject/lesson/7305/
9 [TocTpoeHue TpeyroabHUKa 0 TPEM JIEMEHTAM 1 5 https://resh.edu.ru/subject/lesson/7305/
YeTbIpexyroJbHUKH. 24
10 | MHOTOYTrOJIbHHUK. 1 5 https://resh.edu.ru/subject/lesson/1497/
11 | Belmykiblit MHOTOYTOJIBHUK 1 6 https://resh.edu.ru/subject/lesson/1497/
12 | YeTbIpexyrojbHUK. 1 6 https://resh.edu.ru/subject/lesson/1497/
13 | [Napasenorpamm, ero CBOMCTBA. 1 7 https://resh.edu.ru/subject/lesson/1499/
14 | [Napannenorpamm, ero CBOMCTBA. 1 7 https://resh.edu.ru/subject/lesson/1499/
15 | [Napamnenorpamm, ero Npu3HaKH. 1 8 https://resh.edu.ru/subject/lesson/1496/
16 | [Mapamnenorpamm, ero npu3HaKku 1 8 https://resh.edu.ru/subject/lesson/1496/
17 | Tpanmeuus. CBolicTBa Tpanenuu 1 10 https://resh.edu.ru/subject/lesson/2009/
18 | PaBHOOOKas ¥ IPSIMOYTOJIbHASI TPAIICIIMK UX MPU3HAKUA U CBOMCTBA 1 10 https://resh.edu.ru/subject/lesson/2009/
19 | YacTHble ciydan MapauieorpaMMOB: MPSIMOYTOJIbHUK U €r0 CBOWCTBA 1 11 https://resh.edu.ru/subject/lesson/1495/
20 | YacTHbIe Cilydad MapauieIorpaMMOB: MPSIMOYTOJIBHUK U €r0 MPU3HAKU 1 11 https://resh.edu.ru/subject/lesson/1495/
21 | YacTHbIe cilydad MmapauieIorpaMMOB: poMO B CBOWCTBA 1 12 https://resh.edu.ru/subject/lesson/1495/
22 | YacTHbIE Cilydad MapajuieIorpaMMOB: poMO B CBOHCTBA 1 12 https://resh.edu.ru/subject/lesson/1495/
23 | YacTHbIe Cilydad MapauieIorpaMMOB: pOMO M MPU3HAKU 1 13 https://resh.edu.ru/subject/lesson/1495/
24 | YacTHbIe Cilydau MapauieIorpaMMOB: pOMO | MPU3HAKH 1 13 https://resh.edu.ru/subject/lesson/1495/
24 | YacTHble caydad MapajijieJorpaMMOB: KBAJIpaT U CBOMCTBA 1 14 https://resh.edu.ru/subject/lesson/1495/
26 | YacTHble cilydad NapauieorpaMMOB: KBaJpaT U CBOMCTBA 1 14 https://resh.edu.ru/subject/lesson/1495/
27 | YacTHble cilydad NapauieorpaMMOB: KBaJIpaT U NPU3HAKU 1 15 https://resh.edu.ru/subject/lesson/1495/
29 | YacTHble cilydad NapauieorpaMMOB: KBaJIpaT U NPU3HAKU 1 15 https://resh.edu.ru/subject/lesson/1495/
30 | Teopema ®aneca 1 16 https://resh.edu.ru/subject/lesson/2502/
31 | YaBoeHHEe MeaMaHbl 1 16 https://resh.edu.ru/subject/lesson/2010/
32 | OceBas U NEHTpaJIbHAsI CHMMETPHUH 1 17 https://resh.edu.ru/subject/lesson/2010/
33 | OceBas u EeHTpaJIbHAsL CHMMETPHUH 1 17 https://resh.edu.ru/subject/lesson/2010/
34 | Konmponvuas paboma 1 20 https://resh.edu.ru/subject/lesson/2011/
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ILliiomans. Teopema IIudgaropa.

[
w

36 | [lonstre 06 ob6mielt Teopun monaau. [hnonans MHOTOYTroTbHIKA 1 20 https://resh.edu.ru/subject/lesson/1484/
37 | I[Inomaap napajuienorpamma 1 21 https://resh.edu.ru/subject/lesson/1493/
38 | [Inomaap napajuiesorpamma 1 21 https://resh.edu.ru/subject/lesson/1493/
39 | [Inomans TpeyroabHUKa 1 22 https://resh.edu.ru/subject/lesson/1492/
40 | I1nomans Tpaneuu 1 22 https://resh.edu.ru/subject/lesson/1491/
41 | Ilnomans Tpaneuu 1 23 https://resh.edu.ru/subject/lesson/1491/
42 | Teopema ITudaropa, e€ 10ka3aTeabCTBO 1 23 https://resh.edu.ru/subject/lesson/1490/
43 | Teopema ITucdaropa, e€ npumMeHeHue 1 24 https://resh.edu.ru/subject/lesson/1490/
44 | O6parnas teopema [Tudaropa 1 24 https://resh.edu.ru/subject/lesson/1490/
45 | Ilnomamu guryp Ha kieryatoi Oymare 1 25 https://resh.edu.ru/subject/lesson/2013/
46 | OTHOUICHHE IUIOMIAICH TPEYTrOJHbHIUKOB C OOITUM OCHOBAaHUEM HITH OOIIEH 1 25 https://resh.edu.ru/subject/lesson/2013/
BBICOTOM
47 | BoluncrieHue iomaiel CloxXHbIX GUryp uepes pazOueHue Ha 4acTH U 1 26 https://resh.edu.ru/subject/lesson/2013/
JOCTPOEHHUE
48 | Konmponvnasa paboma 1 26 https://resh.edu.ru/subject/lesson/2013/
Ilo00HbBIE TPEYT0JILHUKH. 20
49 | IIponopuuoHaJIbHBIE OTPE3KH. 1 27 https://resh.edu.ru/subject/lesson/2014/
50 | IlomoGue TpeyroabHUKOB, KOO PHUITUEHT TT0100HS. 1 27 https://resh.edu.ru/subject/lesson/2014/
48 | Ilpu3Haku nomoOus TPEyroJbHUKOB 1 28 https://resh.edu.ru/subject/lesson/2503/
49 | IlpusHaku noAao6us TPEYroJbHUKOB 1 28 https://resh.edu.ru/subject/lesson/2503/
50 | Ilpu3naku nmomo6ust TpEyroabHUKOB 1 29 https://resh.edu.ru/subject/lesson/2503/
51 | Ilpusnaku nomo6us TpeyroabHUKOB. . 1 29 https://resh.edu.ru/subject/lesson/2503/
52 | Ilpu3naku moo0ust TpeyroabHUKOB 1 31 https://resh.edu.ru/subject/lesson/2503/
53 | Koumponwvnas paboma 1 31 https://resh.edu.ru/subject/lesson/2015/
54 | CpenHsisi TMHUS TPEYTOJbHUKOB 1 32 https://resh.edu.ru/subject/lesson/2015/
55 | CpenHsisi nMHUS TPEYTOJbHUKOB 1 32 https://resh.edu.ru/subject/lesson/2015/
56 | Teopema o TOUKe nepecevyeHusl MeaH TPEYTroJbHUKA 1 33 https://resh.edu.ru/subject/lesson/3035/
57 | TeopeMa 0 TOUKE IEPECEUECHUSI MEIMAH TPEYrOJIbHUKA 1 33 https://resh.edu.ru/subject/lesson/3035/
58 | I[IponopuroHaIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYIOJIbHUKE 1 34 https://resh.edu.ru/subject/lesson/3035/
59 | IIponopunoHaIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE 1 34 https://resh.edu.ru/subject/lesson/3035/
60 | IIponopuyoHaJIbHBIE OTPE3KU B IPSIMOYIOJBHOM TPEYTOJIBHUKE 1 35 https://resh.edu.ru/subject/lesson/3035/
61 | IlpumeHeHue noaoOUs IpU PEICHUH 3a/1a4 1 35 https://resh.edu.ru/subject/lesson/3140/
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62 | [IpumeneHue noao0oust Ipu pELIEHUH 3a]1a4 1 36 https://resh.edu.ru/subject/lesson/3140/

63 | IlpakTHuecKkue NpUIOKEHUS MOA00HS TPEYroJIbHUKOB 1 36 https://resh.edu.ru/subject/lesson/3140/

64 | IlpakTrueckue NpuIOKEHUs 110100Ms TPEYTOJIbHUKOB 1 37 https://resh.edu.ru/subject/lesson/3140/

65 | Konmponsvnas paboma 1 1 37 https://resh.edu.ru/subject/lesson/2018/

66- | IloBTOpEeHUE, 0000IIEHNE ¥ CHCTEMATH3AIUS 3HAHUIA. 2 38 https://resh.edu.ru/subject/lesson/2018/

68

TemaTn4yeckoe MIaHUpPOBaHUE MO Y4eOHOMY Kypcey «I'eomerpus»
9 kJacc
(2 yaca B Hene10, Bcero 68 yacon)
HasBanmue JIEKTPOHHBIN
pasneja 9 kJacc. pecypc
(Tembl) I'EOMETPUS OcHOBHbBIE BH/IbI AeSITEJIbHOCTH 00YYAO M XCH
Kypca (4Mci10 OcHoBHOE conepxaHue
4acoB)

[TonpoGHbIe CuHyc, KOCHHYC, TAHT€HC OCTPOTO yria dbopMynupoBaTh ONpeeNeHUs] TPUTOHOMETPUUYECKUX (YHKIUI https://resh.edu.ru/s
TPEYroJIbHUKH NIPAMOYI'OJIBHOTO TPEYrOJIbHUKA. OCTpPOTO yIJja, MPOBEPATh X KOPPEKTHOCTB; ubject/lesson/2018/

(oxonuanwme). (7
4acoB)

OCHOBHOE TPUTOHOMETPUIECKOE
TOXIECTBO. TpUroHOMEeTpUYecKue
¢ynxrmu yrnos 30°, 45° u 60°.

BBIBOJIUTH TPUTOHOMETPUYECKHE COOTHOIICHHUSI B IPSIMOYTOJIbHOM
TPEYTrOJIbHUKE;

UCCJIEIOBATh COOTHOIICHUS MEXK1Yy CTOPOHAMU B MPSAMOYTOJIbHBIX
TpeyroJibHUKax ¢ yriiamu B 45° u 45°; 30° u 60°;

UCIO0JIb30BaTh ()OPMYJIbI IPUBEACHUSI U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO JJIs1 HAXOKIECHHUSI COOTHOIICHUN
MEX/1y TPUTOHOMETPUYECKUMU (PYHKIUSIMHU PA3IMYHBIX OCTPBIX
YTJIOB;

MPUMEHSITH MOJIyYeHHbIC 3HAHUS 1 YMEHUS MIPU PELICHUH
MPAKTHYECKUX 33/a4;

3HAKOMUTBHCS C UCTOPUEH pa3BUTHUSI TEOMETPUH.
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OxpyxHOCTb. (18 B3aumHoe pacnosoxeHue OKpyKHOCTH U (dopMynHupoBaTh ONpeaeNeH s OKPY>KHOCTH, XOP/IbL, JHaMeTpa U https://resh.edu.ru/
4acoB) npsimoid. KacatenbHas u cexymas K KacaTeJIbHON K OKPY)KHOCTH; U3y4aTh UX CBOMCTBA, IPU3HAKH, subject/lesson/202
OKPY>KHOCTH. CTPOUTh YEPTEKU; 2/
BrnycanHble U IEHTpaJIbHBIE YIJIBI, YTOJI (bopMyIMpOBAaTh M IOKAa3bIBATH TEOPEMBI: O CBOMCTBE KacaTEIbHOM, O
MEX1Y KacaTeJIbHOW U XOPIOH. pHU3HAKe KacaTeIbHOH, 00 0Tpe3Kax KacaTeabHOM, TPOBEICHHBIX U3
VYTl MEXy XOpIaMHU U CEKYILIUMU. OJHOM TOYKHU;
Teopema o ipou3BeneHUN OTPE3KOB XOP/I, (GopMynupOBaTh MOHATHS IyTU OKPYKHOCTH U I'PATYCHOIN MEphI Tyr'1
TEOPEMBI O IPOU3BECHUH OTPE3KOB OKPY>KHOCTH;
CEKYIUX, TEOPEMa O KBaJpaTe (dopMynupoBaTh ONpeeeHusl HEHTPAIBLHOIO U BIIMCAHHOI'O YIJIa;
KacaTeJIbHOM. pacrno3HaBaTh Ha yepTexax U N300pakaTh HEHTPaIbHbIE U BIMCAHHbBIE
buccekTpuca u cepeTMHHBIN YIIIBL;
NCPICHANKYJIAP KaK TCOMCTPUICCKUEC dbopMynupoBaTh U JOKA3bIBATh TEOPEMBI O BIMCAHHOM YTJIe, 00
MecTa TOYeK. OTpe3KaxX NePeCeKaroUXCs XOP/;
OKpy>KHOCTb, BIIHCAaHHAS B yTOJL. (bopMynupoBaTh U JOKA3bIBATh CIEICTBUS U3 TEOPEMBI O BIUCAHHOM
Bnncannas u onucanHas OKpY>KHOCTH yrie;
TpEYroJjpHUKA. HCTIOJIB30BATh METOJ TMT JJISI IOKA3aTEIbCTBA TEOPEM O TIEPECEUEHUH
Briucannble v onucaHHbIe OMCCEKTPHUC YIJIOB TPEYTOJIbHUKA U CEPEIUHHBIX TIEPTICHAUKYISIPOB K
YCTBIPEXYTOJIBHUKH. CTOPOHAM TPEYTOJIBHHUKA,;
(opMynupoOBaTh ONpeaeIeHE OKPYKHOCTH, BIMCAHHON B
MHOTOYTOJIbHUK, U OKPYKHOCTH, OIIMCAHHON OKOJIO MHOTOYT'OJIbHHKA;
(opMyIHpOBATh U IOKa3bIBATh TEOPEMBI: 00 OKPYKHOCTH, BIUCAHHOM
B TPEYrOJIbHUK, 00 OKPYXHOCTH, OIIMCAHHON OKOJIO TPEYT0JIbHUKA, O
CBOMCTBaX CTOPOH OIIMCAHHOTO YETBIPEXYTOJIbHUKA, O CBOMCTBE YIJIIOB
BIIMCAHHOTO YETBIPEXYTOJIbHUKA;
UCCIIeI0BaTh, B TOM YHCIIE C TOMOIIBIO LIU(POBBIX PECYPCOB,
BIIMCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIBHUKH, BBIBOJUTH UX CBOMCTBA
Y TIPU3HAKHY;
IIPUMEHSTH [IOJIyYEHHBIEC 3HAHWSI U YMEHHUS [IPU PELICHUH
IIPAKTUYECKUX 3a1a4;
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TEOMETPHH.
Bexkropsr. (16 ITonsitue BexTopa. JlmuHa (MOIyIb) (GopMynHpoOBaTh ONpeaeeHHs U WILTIOCTPUPOBATh MOHATHS BeKTOpa, | https://resh.edu.ru/s
9acoB) BEKTOpa. PaBEHCTBO BEKTOPOB. €ro JJUHBI (MOJIyJs), COHAIIPABIEHHBIX U MPOTHUBOMOJIOKHO ubject/lesson/2507/

OTKJ'Ia,Z[LIBaHI/Ie BCKTOpAa OT JTaHHOM
Toukd. CI0KEHUE U BRIYUTAHHEC

HaITPpaBJICHHBIX BEKTOPOB, KOJUIMHCAPHBIX U PABHBIX BEKTOPOB,
HYJICBOT'O BCKTOPA,
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BEKTOPOB. Y MHOKEHHUE BEKTOPa Ha
yucno. [Ipumenenne BEKTOpOB K
peienuo 3aaa4. CpenHss TMHUS
Tpalenuu.

MCII0JIb30BAaTh BEKTOPHI KAK HAIIPABJIEHHBIE OTPE3KH, UCCIEA0BAThH
reoMeTpHYeCcKuii (TIepeMeIeHre) U PU3NISCKUH (CHIa) CMBICITBI
BEKTOPOB;

M300pakaTh BEKTOPHI 3aIaHHOM JJIMHBI, 33JAaHHOTO HAPABJICHHUS,
M300pakaroT COHAMPABIICHHBIE, TPOTUBOIIOJIOKHO HAIIPABIICHHEIE,
KOJUTMHEApHBIE U PaBHBIC BEKTOPHI;

3HATh OMPEJIETEHUS] CYMMBbI M PA3HOCTHA BEKTOPOB, YMHOKEHHUS
BEKTOPA Ha YHCJIO; UCCIIEI0BATh, B TOM YHUCJIE C MOMOIIBIO ITU(POBBIX
pecypcoB, T€OMETPUUECKUMN B (PU3UUECKUIM CMBICIIBI STUX OTEpaIuii;
bopMyIHpPOBaTh U I0KAa3bIBAThH C TIOMOIILI0 BEKTOPOB TEOPEMY O
CpeaHEN TMHUY TparelnH;

pelIaTh 3a/1a4v Ha I0Ka3aTeJIbCTBO U TOCTPOCHUE, UCTIOIb3YA
W3y4YEHHBIE YTBEPKJCHUS U TTPABUIIA;

3HAKOMUTBCS C UICTOPHUEN Pa3BUTHUS TEOMETPHUHU.

Meron
KoopauHart. (22
Jaca)

Pasnoxenne BEKTOpPA o JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatsl BekTopa.

CBsi3p MeXAy KOOpAWHATAMHU BEKTOpa U
KOOpJIMHATaMH €ro KOHIa ¥ Havaua.
[Ipocreiimne 3aa4u B KOOpIUHATAX.
YpaBHEeHUE OKPYKHOCTU U MPSIMOIA.
Bzaumnoe pacnosoxXeHue JIBYX
okpyxkHocTel. KacaHue OKpyKHOCTEl.
Ob6mue KacaTelbHbIe K JBYM
OKPY>KHOCTSIM.

Meton  KOOpaMHAT TpPU  PEIICHUU
reoMeTpuueckux 3aaad. lcmonp3oBanue
MEeTO/Ja KOOpPAMHAT B MPAKTHUYECKUX
3a/1avax.

pacKiaapIBaTh BEKTOP 10 JIBYM HEKOJUTMHEAPHBIM BEKTOPaM;
O0O0BSACHATH U WIUTIOCTPUPOBATH MOHATUS IPSMOYTOJIBHON CUCTEMBI
KOOpJMHAT, KOOPJAUHAT TOUKH, KOOPJMHATHBIX BEKTOPOB U KOOPAMHAT
BEKTODA;

peliaTh 3a1a4u Ha JEMCTBHS C BEKTOpaMH B KOOpIMHATAX;

BBIBOJIUTH U MPUMEHSTH MPU PELICHUH 331a4 GOPMYIIbl KOOPIAUHAT
CepeIHbI OTPE3Ka, PACCTOSHUS MEXIY IBYMSI TOUKAMHU, JAJTUHbBI
BEKTODA;

BBIBOJIUTH YpaBHEHHE MPSAMOI U OKPYKHOCTH;

BBIICTISITH TIOJIHBINA KBAJPAT /Ul HAX0XKACHUS LIEHTPA U paauyca
OKPY>KHOCTH TIO €€ YpaBHEHHIO;

pelaTh 3a/1a4 Ha HaX0K/IeHUE TOYEK MepeceueHus MPsSMbIX U
OKPY>KHOCTEH C MMOMOIIBI0 METO1a KOOPAUHAT;

UCIIOJIb30BaTh CBOMCTBA YriI0BOro KodhduiueHTa npsmMoit npu
pellleHny 3aja4, JAJs OTpeAeNICHUS PaCIOIOKEHUs IPSIMOK;
UCCIIEIOBAaTh, B TOM YHUCJIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB, CIydan
B3aUMHOT'O PAaCIOJIOKEHHS IBYX OKPYKHOCTEH;

pemaTh 3aJja4uM, CBSI3aHHbIE C IOCTPOCHUEM OKPYXKHOCTEN 1
KacaTeJIbHBIX K HUM,;

https://resh.edu.ru/
subject/lesson/303
9/
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® [IPUMEHATH KOOPAMHATHI IPU PELIEHUH F€OMETPUUECKUX U
IPAKTUYECKUX 3a/1a4, IS IOCTPOEHUSI MaTEMaTUUECKUX MOJeIel
peaJIbHBIX 3a/1a4 («METOJ] KOOPAUHATY);

® [10JIb30BAThCS IS IOCTPOSHHS U HCCIIEI0BAHNH U(POBBIMH

pecypcamy;
® 3HAKOMMTbHCS C UCTOPUEH pa3BUTHS T€OMETPHH.
IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX MOHITHI U ® pelaTh 3a/1a4M Ha NOBTOPEHUE, WUTFOCTPUPYIOLIUE CBA3U MEKIY https://resh.edu.ru/
o0oOuieHue u METO/I0B KypcoB 8 U 9 Kiaccos, Pa3IUYHBIMU YaCTSAMU Kypca; subject/lesson/203
CUCTEMaTU3aIUA 0/

3HaHUM. (5 9acoB)

IHoypoyHoe niiaHnpoBaHue Mo yueOHOMYy Kypcey «I'eomerpusp»

9 kjacce

(2 yaca B HeJ1eJ110, Bcero 68 yacon)

Ne 9 kaacc «I'eomeTpus» Koa- | K/p | lara DJIeKTPOHHBIH pecypc
n\n Tema BO
4acoB

ITomoOHbIE TPEYTrOJLHUKHN (OKOHYAHME). 7
1 CuHycC, KOCUHYC, TAHT'€HC OCTPOTO yIJia MPSIMOYrOJILHOTO TPEYTrOJIbHUKA 1 1 https://resh.edu.ru/subject/lesson/2019/
2 Cunyc, KOCUHYC, TAHT'€HC OCTPOTO yIJla MPSIMOYTrOJILHOTO TPEYTrOJIbHUKA 1 1 https://resh.edu.ru/subject/lesson/2019/
3 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. 1 2 https://resh.edu.ru/subject/lesson/2019/
4 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. 1 2 https://resh.edu.ru/subject/lesson/2019/
5 Tpuronomerpuyeckue Gpynkuun yrios 30°, 45° u 60°, 1 3 https://resh.edu.ru/subject/lesson/2016/
6 Tpuronomerpudeckue Gpynkuun yrios 30°, 45° u 60°, 1 3 https://resh.edu.ru/subject/lesson/2016/
7 Tpuronomerpudeckue Gpynkuun yrios 30°, 45° u 60°, 1 4 https://resh.edu.ru/subject/lesson/2017/

OKpyKHOCTB. 18
8 B3anMHoe pacnosioxkeHre OKpY:KHOCTH U NIPSIMOA. 1 4 https://resh.edu.ru/subject/lesson/3036/
9 KacarenbHas 1 cekymas K OKpyKHOCTH 1 5 https://resh.edu.ru/subject/lesson/3036/
10 | KacarenbHast ¥ ceKylias K OKpyKHOCTH 1 5 https://resh.edu.ru/subject/lesson/3036/
11 | BnucaHHBIE ¥ IEHTPAJIBHBIE YTIJIbI 1 6 https://resh.edu.ru/subject/lesson/2027/
12 | BnucaHHbIE ¥ IEHTPAJIBHBIE YTIJIbI 1 6 https://resh.edu.ru/subject/lesson/2505/
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13 | BoucaHHbIE U IEHTPAJIbHBIE YIJIbI 1 7 https://resh.edu.ru/subject/lesson/2505/
14 | Yroa Mexy KacaTelbHOU U XOPJIOH 1 7 https://resh.edu.ru/subject/lesson/2504/
15 | Yrubl Mexay XopJlaMu U CEKYUTUMU. 1 8 https://resh.edu.ru/subject/lesson/2504/
16 | buccekrpuca 1 cepeAMHHBIN NEPIEHAUKYIISIP KaK T€OMETPUUECKUE MECTa 1 3 https://resh.edu.ru/subject/lesson/2026/
TOYEK
17 | Teopema 0 NpOU3BEAECHNUN OTPEZKOB XOPJL 1 10 https://resh.edu.ru/subject/lesson/2025/
18 | Teopemsl o TPON3BE/ICHUH OTPE3KOB CEKYIIHX. Teopema o kBagpare 1 10 https://resh.edu.ru/subject/lesson/2024/
KacaTelbHOU
19 | OKpy)XHOCTb, BHMCAHHAsI B YTOJI. 1 11 https://resh.edu.ru/subject/lesson/2023/
20 | BrincanHas u onucaHHas OKPY>KHOCTH TPEYroJIbHUKA. 1 11 https://resh.edu.ru/subject/lesson/2023/
21 | BricaHnHas u onycaHHasi OKPY>KHOCTH TPEYroJIbHUKA 1 12 https://resh.edu.ru/subject/lesson/2023/
22 | BniucanHas u onucaHHasi OKPY>KHOCTH TPEYroJIbHUKA 1 12 https://resh.edu.ru/subject/lesson/2021/
23 | BriucaHHble ¥ ONMCAHHBIE YEThIPEXYTOJIbHUKI 1 13 https://resh.edu.ru/subject/lesson/2021/
24 | BriucaHHbIe U ONMCAHHBIE YEThIPEXYTOJIbHUKI 1 13 https://resh.edu.ru/subject/lesson/2021/
25 | Koumponwvnas paboma 1 14 https://resh.edu.ru/subject/lesson/2022/
BekTopbl. 16
26 | IlonsTue BekTOpa 1 14 https://resh.edu.ru/subject/lesson/2506/
27 | llonsitue BeKTOpa 1 15 https://resh.edu.ru/subject/lesson/2506/
28 | Jlmuua (MOaysb) BEKTOpa 1 15 https://resh.edu.ru/subject/lesson/2506/
29 | PaBeHCTBO BEKTOPOB. 1 16 https://resh.edu.ru/subject/lesson/2506
30 | OTknaapiBaHME BEKTOPa OT JAHHOM TOYKH. 1 16 https://resh.edu.ru/subject/lesson/2506
31 | OTknaapiBaHUE BEKTOPA OT JAHHOUW TOYKH. 1 17 https://resh.edu.ru/subject/lesson/2506
32 | CioKeHue U BBIYUTAHHE BEKTOPOB 1 17 https://resh.edu.ru/subject/lesson/2030/
33 | CloKeHuE U BBIYUTAHUE BEKTOPOB 1 20 https://resh.edu.ru/subject/lesson/2030/
34 | CnoxeHue U BBIYUTAaHUE BEKTOPOB. 1 20 https://resh.edu.ru/subject/lesson/2733//
35 | YMHOXEHHE BEKTOPa Ha YHCIIO. 1 21 https://resh.edu.ru/subject/lesson/3037/
36 | YMHOXXEHHE BEKTOPA HA YHUCIIO 1 21 https://resh.edu.ru/subject/lesson/3037/
37 | [IlpumeHeHne BEKTOPOB K PEIICHUIO 3a]a4 1 22 https://resh.edu.ru/subject/lesson/3037/
38 | IlpumeHeHne BEKTOPOB K PEIICHUIO 3a/1a4 1 22 https://resh.edu.ru/subject/lesson/3037/
39 | CpenHsist IMHUS Tpaneuuu 1 23 https://resh.edu.ru/subject/lesson/2029/
40 | Cpennsis IMHUA Tpaneuuu 1 23 https://resh.edu.ru/subject/lesson/2029/
41 | Konmponvnaa paboma 1 24 https://resh.edu.ru/subject/lesson/2507/

MeTtox KOOPAUHAT.

N
%)
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42 | Pa3noxeHue BEKTOpa 10 IBYM HEKOJUIMHEAPHBIM BEKTOpPaM 1 24 https://resh.edu.ru/subject/lesson/3038/
43 | Pa3noxeHue BEKTOpa 110 IBYM HEKOJUIMHEAPHBIM BEKTOpaM 1 25 https://resh.edu.ru/subject/lesson/3038/
44 | KoopauHaThl BEKTOpa 1 25 https://resh.edu.ru/subject/lesson/3038/
45 | KoopnuHaTel BEKTOpa 1 26 https://resh.edu.ru/subject/lesson/3038/
46 | CBsi3b MEXly KOOpJIMHATAMHU BEKTOPA M KOOPJIMHATAMHU €ro KOHIIA U HaJaJa. 1 26 https://resh.edu.ru/subject/lesson/2508/
47 | CBsi3b MEX]ly KOOpJIMHATAMHU BEKTOPA U KOOPJIMHATAMHU €r0 KOHIIA U HaJaJa. 1 27 https://resh.edu.ru/subject/lesson/2508/
48 | Ilpocreiimme 3a1a4i B KOOpAMHATAX. 1 27 https://resh.edu.ru/subject/lesson/2508/
48 | IIpocreiimme 3a1a4u B KOOpAMHATaX 1 28 https://resh.edu.ru/subject/lesson/2508/
49 | Ilpocreiimme 3a1a4u B KOOpAMHATAX 1 28 https://resh.edu.ru/subject/lesson/2508/
50 | YpaBHEeHHUE OKPYKHOCTH 1 29 https://resh.edu.ru/subject/lesson/2028/
51 | YpaBHeHHE OKPYXKHOCTH 1 29 https://resh.edu.ru/subject/lesson/2028/
52 | YpaBHEeHHE OKPYKHOCTHU 1 31 https://resh.edu.ru/subject/lesson/2028/
53 | YpaBHeHue npsmoit 1 31 https://resh.edu.ru/subject/lesson/2028/
54 | YpaBHeHue npsiMoit 1 32 https://resh.edu.ru/subject/lesson/2028/
55 | YpaBHenue npsmoit 1 32 https://resh.edu.ru/subject/lesson/2028/
56 | BzaumHoOe pacrosiokeHne IByX OKPY>KHOCTEH. 1 33 https://resh.edu.ru/subject/lesson/2033/
57 | Kacanue okpyxkHocter. OOmpe KkacaTeabHbIe K ABYM OKPY)KHOCTSIM 1 33 https://resh.edu.ru/subject/lesson/2033/
58 | MeTo KOOpAUHAT MPHU PEIISHUH TEOMETPUUYECKUX 3a]1ad. 1 34 https://resh.edu.ru/subject/lesson/2033/
59 | MeTo KOOpAMHAT MIPH PEIIEHUU T€OMETPUUYECKUX 3a/1au. 1 34 https://resh.edu.ru/subject/lesson/2033/
60 | Mcnosp3oBanue MeTo1a KOOPAMHAT B MPAKTHYCCKUX 3a7adax 1 35 https://resh.edu.ru/subject/lesson/2033/
61 | Mcnosp3oBaHue MeTO1a KOOPAMHAT B MPAKTHYECKUX 3a7adax 1 35 https://resh.edu.ru/subject/lesson/3039/
62 | Konmponvnas paboma 1 36 https://resh.edu.ru/subject/lesson/3039/
63- | IloBTOpEeHHUE, 0000IIEHNE ¥ CHCTEMATH3AIUSI 3HAHUIA. 5 36- https://resh.edu.ru/subject/lesson/3039/
68 38
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TemaTn4yeckoe MIaHUpPOBaHUE M0 Y4eOHOMY Kypcey «I'eomerpus»

10 kiaacc

Ha3sanue pa3jgesia
(TeMBI) Kypca
(UMCJI0 YacoB)

10 kaacc.
TEOMETPU
OcHOBHOE cojIepKaHue

OcHoOBHbBIE BHU/BI NCeATCIBHOCTH oﬁyqammnxcﬂ

1. pecypcebl

CoOTHOIIIEHUS MEXKTY
CTOPOHAMH U yTJIAMHU
TPEYroJbHUKA.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB. (24 gaca)

OmnpeneneHne TPUTOHOMETPUIECKUX
¢ynkuuii yrios ot 0° 1o 180°. Kocunyc u
CUHYC NPAMOTo M Tynoro yria. Teopema
kocuHycoB. (O600mEHHas) Teopema
CHUHYCOB (C palycoM OTIMCAHHOM
OKpyXHOCTH). HaxoeHue JyIMH CTOPOH
U BEJINYUH YTIIOB TPEYTOJIBHUKOB.
dopmyna mIOMAaAN TPEYroJbHUKA Yepes3
ABC CTOPOHBI U YI'OJI MCXKIY HUMHU.
dopmyra MI0IMAIN YeTHIPEXYTOJIbHUKA
yepes ero JUaroHajlu U yroj Mex1y HUMHU.
[IpakTueckoe NpuMeHEHHE JOKa3aHHBIX
TEOpEM.

CkansipHO€ MPOU3BEACHNE BEKTOPOB, €T0
MIPUMEHEHHE I HaX0XKACHUS JUIUH U
yTJIOB.

Pemenue 3a1a4 ¢ moMOIIBI0 BEKTOPOB.
[IpumeHeHre BEKTOPOB ISl pelIeHUS
3a/1a4 KHHEMAaTUKH 1 MEXaHHUKH.

(bopMynupoBaTh ONpEEIEHUSI TPUTOHOMETPUYECKUX
(GYHKIIUN TYTBIX U TIPSIMBIX YTJIOB;

BBIBOJIUTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paanycoM ONMCAaHHON OKPYKHOCTH);

pemaTh TpeYroJbHHUKH.

penaTh NpakTUYECKHE 3a/1a4M, CBOAIINECS K
HAaXOKJICHUIO Pa3JINYHbIX AJIEMEHTOB TPEYTOJIbHUKA;
HCITOJIb30BATh CKAIIIPHOE IPOU3BEIECHUE BEKTOPOB,
BBIBOJIUTH €I0 OCHOBHBIE CBOWCTBA;

BBIYUCIISITH CYMMY, Pa3HOCTh U CKaJISIPHOE NMPOU3BEICHUE
BEKTOPOB B KOOPAMHATAX;

IMPUMEHATH CKAIIIPHOE IPOU3BEACHUE JJI1 HAXOKICHHUSI
JUIVH U YIJIOB;

IIPUMEHATH BEKTOPBI JAJIs PEIICHUS 33/1a4 KHHEMATUKU 1
MEXAHUKU.

3HAKOMUTBCS C UCTOPHUEN pa3BUTHUS T€OMETPUU.

https://resh.eduru/
subject/lesson/25
11/

IIpaBunbHBIE
MHOTOYTOJIbHUKHU.
JlnrHa OKpy>KHOCTH

U momaas kpyra. (20
4acoB)

IIpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHUE
UX 371eMEeHTOB. OKpYXHOCTb, ONIMCAHHAs
OKOJIO NTPaBUJIBHOIO MHOTOYT OJIbHHUKA.
OKpyXHOCTb, BIIUCAHHAS B IIPAaBUJIbHBIN
MHOTOYroJjibHUK. [IocTpoeHne npaBUIbHBIX
MHOT'OYT OJIbHUKOB.

Yucno m v anuHa OKpyKHOCTH. JliinHa
OKPYXKHOCTH U AYT'H OKpYXHOCTH. [Limommans

dbopMynupoBaTh onpeeneHue MPaBUIbHBIX
MHOTOYTOJIbHUKOB, HAXOJIUTh UX AJIEMEHTHI,
M0JIb30BATHCS MOHITUEM JUIMHBI OKPYKHOCTHU, BBEAEHHBIM
C TIOMOIIbIO MPABUIBHBIX MHOTOYTOJIbBHUKOB, OMPEIEIsATh
YHCIIO T, JUIMHY AYTH U paliaHHYI0 Mepy yIJia;

pelaTh 3a/1aud Ha MOCTPOEHHUE MPABUIIBHBIX
MHOTOYT'OJIbHUKOB, B TOM YHCJIE C TOMOIIIBIO HU(PPOBBIX

pecypcoB;

https://resh.edu.ru
/subject/lesson/20
37/
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Kpyra U €ro 3JeMEHTOB (CEKTOpa U
cerMeHTa). Brruncnenue muomaneit guryp,
BKJIFOYAOUIUX JIEMEHTHI Kpyra.

OTIPE/ICNATH TUIOMIAAb KPYTa.

BBIBOJHUTH (hOPMYIIBI (B TPAAYyCHOM U paJuaHHON Mepe) JUIs
JUTMH JIYT, TUIOIIA/IeH CEKTOPOB M CETMEHTOB;

BBIUUCIIATH TUIOMAAN (QUTYD, BKIIFOYAIOIIUX IIEMEHTHI
OKPYXHOCTH (Kpyra);

HAXOJUTh IJIOMIAIN B 3a/1a4aX pealbHOM KU3HHU;
3HAKOMUTHCS C HICTOPUEH Pa3BUTHSI TEOMETPHUH.

JIBuKeHUs [ToHsiTHE O ABUIKEHUU TIOCKOCTH. pa3zbupath NpUMEpHl, WIUTIOCTPUPYIOIINE TOHATHS https://resh.edu.ru
mockocTH. (8 wacoB)| [lapamiensHblil IepeHOC, TOBOPOT U JIBIKEHMUSI, IICHTPOB U OCEH CUMMETPHH, /subject/lesson/31
cummeTpust. OCU U LIEHTPbl CUMMETPUH. (bopMynupoBaTh ONpeeNieHUs NapauIeIbHOTO MEPeHoca, 38/
[IpocTenmme npruMeHEeHNs! IBU)KCHUN B IIOBOPOTA U OCEBOM CUMMETPHH; BBIBOJIUTH UX CBOMCTBA,
pelIeHnH 3a1ay. HAXOJWUTh HETIOJABMKHbIE TOUKH;
HAXOJMTh LIEHTPHI U OCU CUMMETPUI IpocTerux puryp;
MPUMEHSITH NapajljieNIbHbIM epeHOC U CUMMETPHIO IpU
pelIeHnH TeOMEeTPUUECKUX 3a/1ad (pa3oupaTh MPUMEpHI);
UCIIOJIb30BATh JUISl TIOCTPOEHUS U UCCIIET0BAaHUN IIU(POBBIE
pecypcehl.
[ToBTOpEHME, [loBTOpEHHE  OCHOBHBIX TIOHATHH H OTIepUPOBATh MOHATUSIMHU: (pUTypa, TOUKA, IpsAMas, yroJi, https://resh.edu.ru/
o0o0u1eHue, METOJIOB KypcoB 7—9 kitaccoB, 000011eH1e MHOTOYTOJIbHUK, PABHOOEIPEHHBIN 1 paBHOCTOPOHHUI subject/lesson/203
cucTeMaTH3anus n cucrematusaunus 3HaHui. I[Ipocreimme TPEYroJIbHUKH, IPAMOYTOJIbHBIN TPEYTOIbHUK, MeInaHa, [0/
3HaHUM. reomMeTpudeckue (Urypel U MX CBOICTBA. OucceKTpuca U BbICOTa TPEYTOJIbHUKA, [1apajuIeIorpaMM,
(16 yacoB) W3mepenne reoMeTpUYECKHX  BEJIMYMH. pPOMO, IPSIMOYTOJIBHUK, KBAJpaT, TPANELHsl; OKPYKHOCTb,
TpeyroapHuUKH. [TapannensHble u KacaTesbHas; PaBEeHCTBO U nojooue puryp,

MEepIEeHANKYISIpHBIE MpsMble. OKPYKHOCTh
u kpyr. ['eomerpuueckne MOCTPOEHUS.
Yrael B OKpyXHOCTU. Bnucanuele wu
OITMCaHHbIC OKPYKHOCTHU
MHOTOYTOJIbHUKOB. [IpsiMast 1 OKpyKHOCTb.
YeThIpEXYTroIbHUKM. Bnucannsie u
OIMCAHHBIE YETBIPEXYTrOJbHUKU. Teopema
[Mucdaropa u Hayama TPUTOHOMETPHH.
Pemenne o0mux TPEYTrOJIbHUKOB.
[IpaBunbHbIE MHOTOYT'OJIbHUKH.
[IpeoOpazoBanusi TIOCKOCTU. JIBMKEHHSI.

TPEYIrOJIbHUKOB; NapaUICIIbHOCTD U IEPIICHAUKYIIAPHOCTD
MPAMBIX, YT'OJI MCKAY MMPAMBIMU, CUMMCTPUA
OTHOCHUTCJIBHO TOYKH U prlMOfI; AJIMHA, PaCCTOAHUC,
BCJIMYMHA YIJIa, IJIoIaJib, IEpUMETP,

HCIIOJIB30BAaThb q)OpMy.]'ILIZ nepuMeTpa U 1mjiionaiu
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOIIAAU KpYyra,
00BEMa MMPAMOYT'OJIBHOTO ITapaJUICIICITUIICAA,

ONICPUPOBATH NOHATHAMUA: IPAMOYT'OJIbHAA CUCTEMA
KOOpAUHAT, BEKTOP; UCIIOJIb30BATh 3TU IOHATHA IS
MMPEACTABJICHUA NAHHBIX U PCHICHUSA 3a/1a4, B TOM YUCIIC U3
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Bekropsl Ha 1I0cKOCTH  BprumciieHue
IJIOLIAICH.

[Tonobwue. CummMmerpust. [Tnomanp. JPYrux y4eOHBIX MPEIMETOB;

Beruucnenue IJIOLIaIEH. [Inomanu | @ pemarh 3a4a4u Ha IOBTOPEHUE OCHOBHBIX ITOHSATHH,
1o100HBIX (uUryp. JlekapToBBI KOOPAUHATHI WJUTFOCTPALMIO CBSA3EH MEXIY PA3IMYHBIMU YacCTsMHU Kypca;
HAa IUIOCKOCTH. ® BpIOMpaTh METOJ JUIs PELICHUS 33]1auH;

pelaTth 3aga4u 13 HOBCGHHGBHOﬁ KHU3HHU.

IHoypoyHoe niiaHupoBaHue Mo yuedOHoMy Kypcey «l'eomerpusp»

10 xaacce

(2 yaca B Hene10, Bcero 68 yacon)

Ko
10 kaace T
Ne TEOMETPUSI Bo | K Jdar D1eKTPOHHbIIi pecype
n/n ya | /p a
Tema
co
B
CooTHOLIEHUSI MKy CTOPOHAMH U YIJIAMM TPEyroJbHUKA. 15
1 Onpeienenue TpuronoMerpudeckux Gynaximii yruos ot 0° no 180°. Cunyc, Kocunyc, 1 1 https://resh.edu.ru/subject/lesson/2509/
TAQHT'€HC KOTAHT'€HC MPSIMOT0 U TYIOTO YIJIa.
2 OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO. 1 1 https://resh.edu.ru/subject/lesson/2510/
3 @opMyIibl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJIHOTO U TOTO K€ YIJia. 1 2 https://resh.edu.ru/subject/lesson/2510/
4 @opMyIIbl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJTHOTO U TOTO K€ YIJIa. 1 2 https://resh.edu.ru/subject/lesson/2510/
5 dopmyIibl, BEIpaXKAIOIIUE TUIOMIAAb TPEYrOIbHIKA Yepe3 IBE CTOPOHBI U YTOJI MEXay HUMH. | | 3 https://resh.edu.ru/subject/lesson/2032/
6 @opMmyIibl, BEIpaKarOUMe MJI0UIaAb TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXAy HUMu. | 1 3 https://resh.edu.ru/subject/lesson/2032/
7 dopMyia oA YeTIPEXYroJbHUKA YEPE3 €r0 JUArOHAIN U YTOJl MEXAY HUMU. 1 4 https://resh.edu.ru/subject/lesson/2032/
87 | Teopema cuHYCOB (C paJlycOM ONHUCAHHON OKPYKHOCTH) 1 4 https://resh.edu.ru/subject/lesson/2034/
9 Teopema cuHycOB (¢ paJlycOM ONHUCAHHON OKPYKHOCTH) 1 5 https://resh.edu.ru/subject/lesson/2034/
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10 | Teopema KOCHHYCOB 1 5 https://resh.edu.ru/subject/lesson/2041/
11 | Teopema KocuHYCOB 1 6 https://resh.edu.ru/subject/lesson/2041/
12 | Haxosx/ieHue AJ1H CTOPOH U BEJIMYUH YIJIOB TPEYroJIbHUKA 1 6 https://resh.edu.ru/subject/lesson/2040/
13 | HaxoxieHue AJuH CTOPOH M BEJIMYUH YIJIOB TPEYroJIbHUKA 1 7 https://resh.edu.ru/subject/lesson/2040/
14 | IlpakTHueckoe NpUMEHEHHUE T0Ka3aHHbIX TEOPEM. 1 7 https://resh.edu.ru/subject/lesson/2040/
15 | Konmponsnasa paboma 1 8 https://resh.edu.ru/subject/lesson/2040/

CxkajnsipHoe npou3Be/ieHHe BEKTOPOB. 9
16 | CranspHOE MPOU3BEIEHHE BEKTOPOB, ETO MPUMEHEHHUE JIJIsl HAXOMKICHUS JUTMH U YIJIOB. 1 8 https://resh.edu.ru/subject/lesson/2039/
17 | CkansgpHOe IpoU3BeIeHUE BEKTOPOB, €r0 MPUMEHEHHE JUIsl HAXOXKJIEHMsI JUIMH U YIJIOB 1 10 https://resh.edu.ru/subject/lesson/2039/
18 | CkansgpHoe mpousBeieHue B KOOPAWHATAX. 1 10 https://resh.edu.ru/subject/lesson/2038/
19 | CpoiicTBa CKaJISIPHOTO MPOU3BECHHS BEKTOPOB 1 11 https://resh.edu.ru/subject/lesson/2038/
20 | CBoiicTBa CKaJISIpPHOTO MPOU3BEJCHHS BEKTOPOB 1 11 https://resh.edu.ru/subject/lesson/2038/
21 Pemenne 3aga4d ¢ moMOIIbI0 BEKTOPOB. 1 12 https://resh.edu.ru/subject/lesson/2511/
22 | Pemenne 3a1a4 ¢ MOMOIIBIO BEKTOPOB. 1 12 https://resh.edu.ru/subject/lesson/2511/
23 | IlpuMeHeHue BEKTOPOB I pelIeHus 3a7a4 KHHEMaTHKU U MEXaHUKU 1 13 https://resh.edu.ru/subject/lesson/2511/
24 | Konmponvuas paboma 1 13 https://resh.edu.ru/subject/lesson/2511/

IlpaBuIbHBIE MHOTOYTOJIbHUKH. /[JIMHA OKPYKHOCTH M TLUIONIAAb KPYra. 2 https://resh.edu.ru/subject/lesson/2037/
25 | IlpaBriibHBIE MHOTOYTOJIbHUKH, BBIYMCIICHHE UX DJICMEHTOB 1 14 https://resh.edu.ru/subject/lesson/2037/
26 | [IpaBriIbHBIE MHOTOYTOJIbHUKH, BHIYUCIICHUE UX JJIEMEHTOB 1 14 https://resh.edu.ru/subject/lesson/2037/
27 OKpYyXHOCTb, ONKCAaHHAsI OKOJIO NTPABWJIbHOTO MHOTOYTI'OJIbHUKA. 1 15 https://resh.edu.ru/subject/lesson/2037/
28 OKpYyXHOCTb, ONMCAaHHASI OKOJIO MTPABUJIBHOTO MHOTOYTOJIbHUKA 1 15 https://resh.edu.ru/subject/lesson/2037/
29 | OKpYyXHOCTb, BIIUCAHHAsI B IPABWJIbHBI MHOTOYT OJIbHUK 1 16 https://resh.edu.ru/subject/lesson/2037/
30 | OKpyXHOCTb, BIUCAHHAS B MPABUIILHBIA MHOTOYTOJIbHUK 1 16 https://resh.edu.ru/subject/lesson/2037/
31 | Beruucnenue mioniaaen Guryp, BKIIOYAIONIUX DJIEMEHTHI Kpyra 1 17 https://resh.edu.ru/subject/lesson/2512/
32 | Beiuucnenue miomaaen Guryp, BKIIOYAIOUIUX AJIEMEHTHI Kpyra 1 17 https://resh.edu.ru/subject/lesson/2512/
33 | Beiuucnenue mionaaen Guryp, BKIIOYAIOUIUX AJIEMEHTHI Kpyra 1 20 https://resh.edu.ru/subject/lesson/2512/
34 | IlocTpoeHue npaBUIbHBIX MHOTOYTOJIbHUKOB 1 20 https://resh.edu.ru/subject/lesson/2516/
35 | I[locTpoenue npaBHIbHBIX MHOTOYTOJIbHUKOB 1 21 https://resh.edu.ru/subject/lesson/2516/
36 | JlnuHa OKPYXKHOCTH, YACIIO NN 1 21 https://resh.edu.ru/subject/lesson/2513/
37 | JlnuHa OKPYKHOCTH, YHCJIO N1 1 22 https://resh.edu.ru/subject/lesson/2513/
38 | JlnuHa OKPY)KHOCTH U AYTH OKPYXHOCTH 1 22 https://resh.edu.ru/subject/lesson/2513/
39 | InrHa OKpYXKHOCTH M JIYTU OKPY)KHOCTH 1 23 https://resh.edu.ru/subject/lesson/2513/
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40 | Ilnouraap Kpyra M €ro 3J1€MEHTOB (CEKTOpa M CErMEHTA). 1 23 https://resh.edu.ru/subject/lesson/2514/
41 | Ilnomaap Kpyra M €ro 3J1€MEHTOB (CEKTOpa M CErMEHTA). 1 24 https://resh.edu.ru/subject/lesson/2514/
42 | IInomaap Kpyra M €ro 3J1€MEHTOB (CEKTOpa U CETMEHTA). 1 24 https://resh.edu.ru/subject/lesson/2514/
43 | Konmponsnaa paboma 1 25 https://resh.edu.ru/subject/lesson/2036/
44 | Pabora Haja OmMOKaMu 1 25 https://resh.edu.ru/subject/lesson/2036/

JBHKeHUS JIOCKOCTH 8
45 | TloHsiTHE O TBUKEHUU TIIIOCKOCTH. 1 26 https://resh.edu.ru/subject/lesson/2035/
46 | Cummerpus 1 26 https://resh.edu.ru/subject/lesson/2035/
47 | IapamienbHbli IEPEHOC 1 27 https://resh.edu.ru/subject/lesson/3040/
48 | IlapamienbHbIN IEpeHoOC 1 27 https://resh.edu.ru/subject/lesson/3040/
49 | TloBopoT 1 28 https://resh.edu.ru/subject/lesson/3041/
50 | IoBopoT 1 28 https://resh.edu.ru/subject/lesson/3041/
51 [Ipocreiinye npuMeHEeHHsI IBUKEHUH B PEILICHUH 3a/1a4 1 29 https://resh.edu.ru/subject/lesson/2517/
52 | Konmponvnas paboma 1 29 https://resh.edu.ru/subject/lesson/3138/

IloBTOpEeHue, 06001IeHNEe, CHCTEMATH3AMS 3HAHUIA. 16 https://resh.edu.ru/subject/lesson/7285/
53 | Ilpocreiimme reomerpudeckue GUTypbl U KX CBOMCTBA 1 31 https://resh.edu.ru/subject/lesson/7286/
54 | U3mepeHune reoMeTpuIeCKUX BETHIUH 1 31 https://resh.edu.ru/subject/lesson/7281/
55 | TpeyronbHUKH 1 32 https://resh.edu.ru/subject/lesson/2014/
56 | [MapamienbHbIE U IEPICHAUKYISIPHBIC TIPSIMBIC. 1 32 https://resh.edu.ru/subject/lesson/7311/
57 OKpyXHOCTb M Kpyr. [ 'eoMeTpruuecKue nocTpoeHusl. 1 33 https://resh.edu.ru/subject/lesson/7289/
58 | 'eomeTpudeckue NOCTPOCHUS. YTIIbI B OKPY)KHOCTH 1 33 https://resh.edu.ru/subject/lesson/2027/
59 | BriucanHble U ONKUCaHHBIE OKPY>KHOCTU MHOTOYTOJIbBHUKOB. 1 34 https://resh.edu.ru/subject/lesson/2037/
60 | [IpsiMasi 1 OKPY>KHOCTD 1 34 https://resh.edu.ru/subject/lesson/2037/
61 | UeThIpEXYroJIbHUKU 1 35 https://resh.edu.ru/subject/lesson/4747/
62 | BoucanHble ¥ ONMCAaHHBIE YETHIPEXYTOJbHUKHU. 1 35 https://resh.edu.ru/subject/lesson/2021/
63 Teopema [Iudaropa u Hauana TpuroHoMerpun. Penienne o061uX TpeyroabHUKOB. 1 36 https://resh.edu.ru/subject/lesson/1490/
64 | [IpaBriibHbIE MHOTOYTOJIbHUKH. 1 36 https://resh.edu.ru/subject/lesson/2037/
65 | IIpeoOpazoBanus miockocth. JIBmwkenus. [Tnockoctr. CuMMeTpusl. 1 37 https://resh.edu.ru/subject/lesson/6297/
66 | IlonoOwue. 1 37 https://resh.edu.ru/subject/lesson/2014/
67 [Tnomans. Beruncnenue mnomaneii. [Tnomanu nono6usix puryp 1 38 https://resh.edu.ru/subject/lesson/1484/
68 | BexTops! Ha MIOCKOCTH. J[eKapTOBbI KOOPAMHATHI HA MJIOCKOCTH 1 38 https://resh.edu.ru/subject/lesson/6921/
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MNPOI'PAMMA 110 YYEBHOMY KYPCY «BEPOATHOCTDb U CTATUCTUKA»
Coaepixkanue yueOHOro kypca «BeposiTHOCTb M CTATHCTHKA»
8 kiacc

[IpencraBieHre JaHHBIX B BHJE TaONWIl, auarpamMm, TrpadukoB. 3amojHEHHE TaONIHWI], YTCHHWE W IOCTPOSHHUE Iuarpamm (CTOJOMKOBBIX
(cronbuaTeix) W KpYroBbIX). UTeHue TpaduKOB peajbHBIX IMpoILeccoB. [3BiedeHne wHPOpMANMU W3 AMArpaMM U TaONHIl, WCHOJB30BAHUE WU
WHTEpIpEeTaIus JaHHBIX.

OnucarenpHasi CTaTHUCTUKA: CpeiHEE apu(PMETHUECKOe, MeuaHa, pa3Max, Haubosblllee U HauMEHblIee 3HaueHus Habopa YUCIIOBBIX JAaHHBIX.
[IpuMmeps! citydalilHON U3MEHYMBOCTH.

CrnydaifHbIN SKCTIEPUMEHT (OTIBIT) U CiTydaitHoe coObITHe. BeposaTHOCTH 1 yacToTa. PoJIb MaoBEpOSTHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHIT
B IIpUpo/ie U B oOmiecTBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEM.

I'pad, Bepmnna, pedbpo. Crenens Bepuiunbl. Yucsao pédep u cymmapHas crenenb BepinH. [IpencraBnenue o cBs3HocTH rpada. Lenn u nuxibl.
[1ytu B rpadax. O0xoxn rpada (sinepoB nmyTh). [Ipencrasiaenue o0 opueHTHpoBaHHOM Ipade. Pemenne 3agad ¢ noMoIibio rpagos.

9 kJacc

[IpencraBnenne maHHBIX B BUAE TaOMWIl, AuarpamMM, TpadukoB. MHOXKECTBO, AJIEMEHT MHOXECTBA, MOJAMHOXecTBO. Omneparuu Haja
MHO)KECTBaMU: OObEeIUHEHHE, IepeceueHue, JgononHeHue. CBoiicTBa omepanui HaJ MHOXKECTBAMHU: MEPEMECTUTENBHOE, COYeTaTelbHOe,
pacnpenenuTenbHoe, BKIoUeHus. Vcnonap3oBanue rpaduyueckoro mnpeacTaBieHUs MHOXKECTB JUIS ONMKMCAHUS PeajbHBIX MPOLIECCOB U SBICHUM, pU
pElIeHNH 3a1ay.

N3mepenue paccenBanus AaHHbIX. Jlucrepcus U cTaHAApTHOE OTKJIOHEHHE YUCIOBBIX HaOopoB. JluarpaMma paccenBaHHUs.

DneMeHTapHbIe COOBITUS ciydaitHOTO ombITa. CioydaitHeie coObITHA. BeposaTHocTr coObITHA. OTBITEI ¢ PAaBHOBO3MOXXHBIMH AJIEMEHTAPHBIMU
coObrTusiMu. CiyyaitHbiii BEIOOD. CBSI3b MEXKAY MAJIOBEPOATHBIMU U MIPAKTUUECKU JOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JIepeBbEB: €IMHCTBEHHOCTh IyTH, CYLIECTBOBAHUE BHCSUYEH BEPUIMHBI, CBSI3b MEX]Yy YHCIOM BEPUIMH U YUCIOM DPEGEP.
[TpaBusio ymHosxenus. Pemenue 3aaad ¢ mnomonbsio rpados. [IpotuBonosnoxueie coobiThd. J[narpamma Ditiiepa. O0beAMHEHUE U TIEPECEUEHUE COOBITHIA.
HecoBmecTHbie coObITHs. DOopMynia clioKeHUs BEPOSITHOCTEH. Y ciioBHas BeposiTHOCTh. [IpaBuio ymHoxenus. HesaBucumblie coobiTus. [Ipeacrasnenue
SKCIIEPUMEHTa B BUJIE iepeBa. Pelienue 3a7au Ha HAXOKICHUE BEPOSTHOCTEH C MOMOIIBIO JiepeBa CIIy4aiiHOTO SKCIIEPUMEHTa, AUarpaMMm Ditnepa.

10 kiace

[IpencraBnenue JaHHBIX B BUAE TAOIULl, 1uarpamM, rpaukoB, MHTEpIpeTalus JaHHbIX. UTeHne u nocTpoeHue Tabiull, 1uarpaMmm, rpadukos
10 peaJlbHbIM JAHHBIM.

Ilepe6op Bapuantos. [lepectanoBku U paxkropuan. Coueranus u ynucio couetanuid. TpeyronbHuk [Tackans. Pemenue 3agau ¢ ucrnoib30BaHUEM
KOMOMHATOPHKH.

I'eomerpuueckas BeposiTHOCTh. CityyaifHbIi BBIOOP TOUKU U3 (GUTYpHI Ha MJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPY>KHOCTH.

HcnbiTanne. Ycenex u Heypaua. Cepus ucnbITaHui 1o nepBoro ycmexa. Cepust ucnbiTaHuii beprymmu. BepositHoctu coOblTuif B cepuu
ucnbITaHul bepHyim.
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CrnyvaiiHas BeJIMUMHA U paclpesiesieHue BepoaTHocTel. MareMaTtudeckoe okuaHue u gucnepeus. [lpuMepsl MaTeMaTHUECKOTO OKUAAHUS KaK
TCOPCTUYCCKOTO CPECAHCTO 3HAUCHUA BEJIMYHNHBI. MaremaTrudueckoe OKHUAaHHUC U JUCTICPCUA CJIy‘-I&fIHOfI BCJIMYMHBI «YHCJIO YCIICX0B B CCpUU HUCIBITAHUH
beprymm».

[TonsiTne o 3akoHe OoNbIIMX uyucel. M3MepeHne BepOATHOCTEH ¢ MOMOIIBI0 4acToT. Poiib 1 3HaueHHe 3aKOHA OOJIBIIMX YHCEN B MPHPOJIE U
o01ecTse.

IInanupyemMble npeaMeTHbIe pe3y/bTaTbl 0CBOCHHSA YU4eOHOro Kypca « BeposiTHOCTb M CTATHCTHKA»

8 kuace
° guTaTh WHOOPMAIMIO, MPEICTABICHHYIO B TAaOJUIAX, HA JUarpamMMax; NMpeJCTaBJsATh JaHHbIE B BUAE TaOJIHIl, CTPOUTH IUATrPaMMEI
(cronbukoBble (cTOJIOUAThIE) U KPYTOBBIE) [0 MAacCUBAaM 3HAUYEHUI;
° OTIMCBIBATh Ml MHTEPIIPETUPOBATH PEaTbHBIC YUCIIOBHIE TaHHBIE, TPECTABICHHbBIC B TAOIHIIaX, HA TUarpaMMax, rpapukax;
° WCTIONh30BAaTh JUISI ONMCAHMS JAaHHBIX CTATUCTHYECKHE XapaKTEPHCTHUKU: cpenHee apu(METHUEecKoe, MeauaHa, HauOoJbllee H
HaMMEHBIIIee 3HAYCHNUS, pa3Max;
° UMETh TPEJICTABICHUE O CITyd4allHOW M3MEHYHMBOCTH Ha MpUMeEpax IeH, (U3NYEeCKUX BEITUYMH, aHTPOIIOMETPHUYECKHUX JaHHBIX; IMETh
MIPEACTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH.
9 kJiacc
° U3BJIEKaTh U MpeoOpa3oBbIBaTh MHPOPMALUIO, IPEICTABICHHYIO B BUJIE TAOJIUL, JUAarpaMM, rpauKoB; MPEACTAaBIATh JaHHbIE B BUJE
TaOIHIl, IUarpamm, rpaduKoB;
° ONKCBHIBATH JAHHBIE C IOMOILNBIO CTATUCTUYECKUX IIOKa3aTeNlel: CpeAHMX 3HAueHUM M Mep paccenBaHus (pa3Max, JUCIEpCHs U
CTaHIAPTHOE OTKJIOHECHHE);
° HAaXOJIUTh YAaCTOThI YHCIIOBBIX 3HAUEHUH U YAaCTOTHI COOBITHI, B TOM YMCIIE IO pe3ylbTaTaM U3MEPEHUN U HaOI0ACHUH;
° HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITHI B OMNbITaX, 3Has BEPOSATHOCTH 3JEMEHTapHBIX COOBITHH, B TOM YHUCJIE B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU;
° UCIOJIb30BATh I'papMUECKUe MOJIENIN: JEPEBO CIIy4alfHOrO SKCIIEPUMEHTA, uarpaMMbl Diijiepa, yiciaoBas npsamMas;
° ONEPUPOBATh TOHATUSAMM: MHOKECTBO, IOJMHOKECTBO; BBINOJHATH OINEPallMM HaJ, MHOXKECTBAMM: OOBEIMHEHHE, IepeceucHHe,
JIOTIOJIHEHUE; TIEPEUUCIIATh JIEMEHThl MHOXKECTB; IPUMEHATh CBOIICTBA MHOXKECTB;
° UCIOJb30BaTh rpa)uueckoe NpeCcTaBICHUE MHOKECTB U CBA3EH MEX/1y HUMM /sl ONMCaHMsI IPOLIECCOB U SIBJICHUI, B TOM YHUCIIE IIPU
peleHnH 3a4a4 U3 APYruxX yueOHbIX IPEIMETOB U KYpCOB.
10 kaacc
° U3BJIEKaTh M MPeoOpa3oBbIBATh MHPOPMALIMIO, MPEACTABICHHYIO B PAa3JMYHBIX MCTOYHUKAX B BUJAE TaOiMI, JUarpaMM, rpauKoB;
MIPEJCTaBIATh JaHHbIE B BUJIE TAaOJMIL, AUarpamMm, rpadMKoB;
° pelaTh 3a/1a4d OpraHu30BaHHbBIM [1EPe0OPOM BapHaHTOB, a TAKXKE C UCIOJIB30BAaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB;
° UCIOJIb30BATh OMUCATEIbHbIE XapaKTEPUCTUKHU JJIs1 MACCUBOB YMCIIOBBIX IJAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHHS U MEPhI pacCCeBaHUS;
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o HAXOJUTh YAaCTOTHI 3HAYEHUH U YaCTOTHI COOBITHUS, B TOM YHCIIE MOJIB3YACh PE3ylIbTaTaMU MPOBEAEHHBIX U3MEPEHUI 1 HAOII0ICHU;

° HaXOJUTh BEPOSITHOCTH CIy4allHBbIX COOBITUH B M3YyYEHHBIX OIBITAX, B TOM YHUCIIE B ONBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH, B CEPHUSX UCIIBITAHUH JIO TIEPBOTO YCIIEeXa, B CEPUSAX UCTIBITaHU bepHymm;

° MMETH IPEJCTABICHUE O CIy4allHOM BEJIMYMHE U O PACIPEIEICHUN BEPOSTHOCTEM;

L HMMETh IPEJICTAaBICHUE O 3aKOHE OOJIBIIMX YHMCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B CIIydallHOM M3MEHYMBOCTU M O POJIM 3aKOHA

OO0JIBIIINX YMCEIT B IPUPOJE U OOIIECTBE.

Cl'leIII/IaJ'IbeIe NMPEIAMETHLIC PE3YyJabTAaThI:

o BJIQJICHUE 3PUTEIIBHO-0CA3AaTEIbHBIM CIIOCOO0M 00CIE0BaHNS U BOCIPHUATHS LIBETHBIX (MJIM KOHTPACTHBIX, YEPHO-0€JIbIX) pesibedHbIX
M300paxeHuil MpeAMETOB, KOHTYPHBIX U300paKeHUI reoMeTpuiecKux Guryp u T. 1.

° YMEHHE BBITOJHSATH [P MOMOLIY YEPTEHKHBIX HHCTPYMEHTOB Fr€OMETPUYECKHE TOCTPOCHHUS, TIOCTpOeHHE I'paduKOB (GYHKIHM, AMarpaMm
UT. I

o yYMEHHE YUTaTh LIBETHbIE (UM KOHTPACTHBIE, YepHO-0ebie) penabedHbIe rpaQUKU IEMEHTAPHBIX PYHKIIMI Ha KOOPAUHATHOM MIIOCKOCTH.

° BJIaJICHUE MTPaBHJIAMU 3aIMCU MaTeMAaTUYECKUX (POPMYIT U CHIEIUAIbHBIX 3HAKOB.

° BJIaJICHHE ITPUEMaMH NIpeoOpa30BaHMs MaTEMAaTHUECKUX BbIPAKEHUI.
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TemaTnuyeckoe NIAHUPOBAHHUE 110 Y4eOHOMY Kypcy «BeposiTHOCTH M CTATHCTHKA»

8 kiacc
(1 yac B Heneu10, 34 yaca)

Ha3Baunmue
pasaena 8 kuacc. JeRTPOHENI
(Tembl) «BeposSITHOCTH U CTATHCTHKA» OcHOBHBIE BU/BI AeSITEJIbHOCTH 00YYAOLIIMXCH Hara
(umcJiio OcHoOBHOE coep:KaHue peeype
4acoB)
[IpencraBnenue| [IpencraBienne NaHHBIX B BHUJE OCBauBaTh CIIOCOOBI MPEICTABICHUS
naHHbIX. (7 4.) |Tabnum, auarpamMm, TpapuKOB. CTaTUCTUYECKUX JAHHBIX M YHMCIIOBBIX MAacCCHBOB C
3anonHeHrue TaOIUIl, YTCHHE U MTOMOTIIBIO TAOJIUIl U AWArpaMM C HCTOJIb30BaHUEM
MTOCTPOCHUE TarpaMm aKTyaJIbHBIX U BaXHBIX JAHHBIX (AeMorpaduyueckue
(cTonOuKOBBIX (CTONOYATHIX) U JAHHbIE,  TPOM3BOJCTBO  IPOMBINUIEHHON U
KpyroBbix). Urtenue rpadukoB CETBCKOX035MCTBEHHON MPOTYKIIUH, OOIIECTBEHHBIC Bu6muorexa I[OK
peasbHbIX MIPOLIECCOB. Y TIPUPOJIHBIE SBJICHUS); -7 nenemo | https//m.edsoo.ru/7f4
W3Bneyenne wuHboOpMauu U3 u3ydaTh METOJbI PpabOThl ¢ TAOJUYHBIMH H 15fde
arpamMmm u TabIuII, rpauueckuMu TpPEICTaBICHUSIMU AAHHBIX B XOJ€ -
HCIIOJIb30BAHNE u MpaKTUYECKUX pPaboT (cocTaBiaeHUE TaONHIl W
HHTEpIIpEeTaIHs JAHHBIX. MOCTPOCHUE JHarpaMM OIPaHUYEHHO).
[IpakTnueckas pabora
«Tabauum. [IpakTnueckas
pabota «JlnarpammeD.
OnucarensHa | OnucarenpHas CTaTUCTHKA: OCBauBaTh TMOHATHS: 4YHCIOBOM Habop, Mepa
s CTATUCTUKA. |CpelHee apudmeruueckoe, HEHTpaJIbHOW TEeHAEHIMH (Mepa IEHTpa), B TOM

(84.)

MeJMaHa, pazMax, HauboJbliee U
HauMEHbIIlee 3HAa4eHHs Habopa)
YUCIOBBIX JaHHbIX. [Ipumepsl
CIy4alHOU U3MEHYUBOCTHU.
[IpakTnueckass pabora «Cpennue
3HAYEHUSD.

YHClie cpeiHee aprudMeTHIecKoe, MeJHaHa;
OIUCHIBaTh CTATUCTUYECKUE JAHHBIC C MOMOIIBIO
CpeaHero apu(gMEeTHYecKoro W MeqUaHbl; peliaTh
3a1a4u;

U3y4aTh CBOWCTBA CPEJHHMX B XOJ€ MPAKTHUECKHX
pabot

OCBaWBaTh IMOHATHS: HaWOOJbIIEE M HAaWMEHBIIEE
3HAYEHHsI YHCIOBOTO MacCHBa, pa3Max;

816 Henemro

e butmuoreka [{OK
https://m.edsoo.ru/
714151dc
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pa6OTaTI> C HC3HAKOMBIMHU CJIOBAMU U TCPMHHAMU,
moJry4daTtb JOIIOJIHUTCIIbHBIC CBCIACHUSA 00
OKpYKaIOIIeM MUPE;

HHTCPIPECTUPOBATL IMOJYYCHHBIC B XOAC PCIICHUA
3a/1a4d JJaHHBIC;

IMPUMCHATH IIOJYYCHHBIC 3HAHHUA JJII ONHMCAaHUA U
aHanm3a 00bEKTOB M SBICHUN OKPYXKAIOIIETO MHpa;
pemaTth 3amayd  Ha BBIOOp croco0a OmHCcaHHs
JaHHBIX B COOTBETCTBUHU C HpHpOJIOfI JAaHHBIX U
eJISIMU FICCTIEIOBAHUSI.

Cnyuvaitnas Cnyyaitnas W3MEHYHUBOCTh OCBaMBAaTh TIOHSATHS: YacTOTa 3HAYCHUH B MacCHBE
W3MEHYHMBOCT | (mpuMepsl). YacToTa 3HaYCHHI B JTAHHBIX, TPYIITAPOBKA TAHHBIX, THCTOTPAMMa;
b. (6 4.) MaccuBe JaHHbIX. [ pynmnupoBka. YUTaTh M aHAIM3UPOBATH TUCTOTPAMMBI, TIOJOUPATH Bubmorexa [IOK
I'mcrorpammer.  IIpakTuueckas MOAXOIALIUH 1Iar TPYNIUPOBKY JJIs IpescTaBienus | 17-24 )
, https://m.edsoo.ru/7f41
pabora «CrnyuaitHas JTAHHBIX; HEZEIIo s e
W3MEHUYUBOCTDY. OCBaMBaTh BOCIpHUSITHE rpaduyeckoro T
MPEACTABICHUSI  Pa3HbIX  BUAOB  CIIy4alHOMU
M3MEHUYUBOCTH B XOJI€ MPAKTUYECKON pabOTHI.
Beenenne B | CryvaitHbrit AKCIIEPUMEHT OoCBaMBaTh MOHATHSA: rpad, BepmuHa rpada, pedpo
TEOPHIO (ompBIT) M CiIydailHOE COOBITHE. rpada, creneHb (BaJCHTHOCTh BEPINWHBI), MEMb U
rpacdos. (4 4.) |BepostHocTts M uactota. Poib KT,
MaJIOBEpPOSITHBIX U MPAKTHUECKU OCBauBaTh MOHATHUS: MyTh B rpade, SUIEpOB MYTh,
JIOCTOBEPHBIX COOBITHI B 00xo01 rpada, OpueHTUPOBAHHBIN rpad;
npupoJie U B odmiecTBe. MoHeTa pemaTh 3a7a4i Ha TIOUCK CYMMBI CTETICHEH BEpIIH 2598 bubnunoreka [JOK
U WrpajlbHas KOCTb B TEOPUHU rpaga, Ha nmouck obxoja rpada, Ha HOUCK IyTeH B https://m.edsoo.ru/7f41
BeposTHOCTel.  [IpakTnueckas OPUEHTHPOBAHHKIX rpadax; HEACHIO Stdc
pabora «Yacrora BbINaAEHUSA OCBaMBaTh CHOCOOBI MPEAICTaBIECHUS 3aau U3 Kypca

opray.

anredpbl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, IPYTHX
IpEeIMETOB C MOMOIIBI0 TI'padoB (KapThl, CXEMBI,
3IEKTPUYECKUE LIETIH, (byHKIMOHATHHBIE

COOTBCTCTBI/IH) Ha IpUMEpax 1o roToOBbIM pUCYHKAM.
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BepostHOoCTh U
yacToTa
CIy4alHOTO
coObITHs. (4 4.)

I'pad, Bepmmna, pedpo. CreneHpb
BepmimHBL.  Ymcno pébep
CyMMapHasi CTCICHb BEpIIHH.
[IpencraBnenue o0 CBS3HOCTH
rpada. Llenu u nukiel. [Tytu B

OCBaMBaTh MOHATUSA: CIIYYalHBIN OIBIT U CIy4aliHOE
cOoObITHE,  MAJOBEPOSITHOE U TNPAKTHYECKH
JIOCTOBEPHOE COOBITHE;

U3y4aTh 3HAYMMOCTb MAaJIOBEPOSITHBIX COOBITHII B
IpHUpoJie U 00IIECTBE Ha BXKHBIX IpUMepax (aBapuH,

rpadax. O6xon rpada (3iinepon HECYaCTHBIC  CJIydad, 3alldTa IEePCOHAIBHOU bubmorexa HOK
29-33nenento https://m.edsoo.ru/7f41
nyrs).  IlpeacraBnenue 00 uHpOpMaLnK, epeaada TaHHbIX); < fde
OpUEHTHPOBAHHOM rpade. U3y4aTb  POJb  KIACCHYECKHX  BEPOSITHOCTHBIX T
Pemrenne 3agad ¢ 1OMOIIBIO Mozeneil (MoHeTa, WrpaibHas KOCTb) B TEOpUU
rpados. BEPOSTHOCTEH;
HaOIIOaTh W M3Yy4aTh YacTOTY COOBITHH B MPOCTHIX
OKCTIEPUMEHTAX B XOJ€ MPAKTUIECKON pabOTHI.
O606mmenue, |IlpencraBnenue JTAHHBIX. MOBTOPSTh W3YyYEeHHOE M BBICTPAWBATH CHCTEMY
KOHTpoJb. (5 |OnucarenpHas CTaTUCTHUKA. 3HAHUU;
q.) BepositHOCTB CIIly4aitHOTO pemaTh 3aJa4d Ha TIPEICTABICHUE W OIHCAHHE Bubmorexa [IOK
COOBITHSL. JAHHBIX C ITOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK; 34-39 https://m.edsoo.ru/7f4
0o0CyX1aTh  TPUMEPBI  CIYYaWHBIX  COOBITHI, | HEACIIO T )

MaJIOBEPOSITHBIX U  TMPAKTUYECKH JOCTOBEPHBIX
CITyJallHBIX COOBITHUM, UX POJIM B MPUPOJIC U KU3HU
YeJI0OBEeKa.

15fdc

TemaTH4eckoe IVIAHUPOBAHKE N0 Y4eOHOMY Kypcy «BeposiTHOCTD U CTATUCTHKAY

9 kaacce
(1 yac B HeneJ10, 34 yaca)

HazBauue
pa3jiena
(Tembl)
(4ncio
4aCOB)

9 kJjacc.

«BeposATHOCTH M CTATHCTHKA»
OcHoBHOE conepkaHue

OcHoBHbIE BU/IbI /1€SIT€IbHOCTH
00yYar M XCs

Jlara

JIeKTPOHHBbIH
pecypc
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IToBTOpEeHUE
Kypca 8 Kiacca.
(44.)

[IpencraBnenue naHHBIX B BUE TAOIUII,
Jrarpamm, rpaQukos.

IOBTOPATH HU3YUCHHOC u BBICTpauBaTh
CUCTEMY 3HAHUU;
pemiats 3aJa4d  Ha IPEACTABICHHUE U

ONMCAHNE JaHHBIX C MOMOIIbI0 HU3YYEHHBIX
XapaKTEPUCTHK;

pemwlate  3aJadyd  HA  IIPEACTABIICHUE BuGmmorexa IJOK
IPYNIUPOBAHHBIX [aHHBIX M omnucanue | 1—4 https://m.edsoo.ru/7f4
CIIy4auHOU U3MCHUYMNBOCTH, HCOCIIIO 1762
pemaTe 3aJadd Ha OIPEACIICHHE YaCTOTHI
CIIy4allHbIX COOBITHH, MPUBOJUTH MPUMEPHI
CIIy4allHbIX COOBITHH, MAaJIOBEpOSITHBIX U
IIPaKTUYECKH  JOCTOBEPHBIX  CIIy4alHBIX
COOBITHI, MX pOJM B MPUPOAEC U KU3HU
YEJI0BEKA.
OnncarenpHas W3mepenne  paccenBaHus ~ JaHHBIX. OCBauBaTh MTOHATUSA: JUCTIEPCUS u
CTaTUCTHUKA. Jlucnepcust M CTaHIAPTHOE OTKIOHEHUE CTaHJAPTHOE OTKJIOHEHHE, UCIIOJIb30BATh 3TU
PacceunBanue YHUCIIOBBIX HabopOB. Juarpamma XApaKTEPUCTHUKH JIJIsl OTIMCAHUS PACCEUBAHUS
JTaHHBIX. (4 4.) pacceuBaHusl. JAHHBIX; 5.8 Bubmorexa [IOK
BBIIBUT'aTh THUIIOTE3bl 00 OTCYTCTBUM WIIU .
HaJIM4uu CBSI3U o JyarpaMmMam Heaen 111t7t}:3bsé//m.edsoo.ru/7f4
paccenBaHus; 10 —
paccMaTpuBarh IIPUMEPBI JyarpaMmm
paccenBaHusl, IOCTPOEHHBIX [0 UMEIOIIUMCS
JAHHBIM.
MuoxectBa. (4 | MHOXeECTBO,  3JIEMEHT  MHOXECTBA, OCBauBaTh IOHSATHSA: MHOXECTBO, JJIEMEHT
9.) IIOAMHOK€ECTBO. Onepanun HaJ MHO’K€ECTBA, II0IMHOKECTBO;
MHO>KECTBAMH: o0beIMHEeHuE, BBIIIOJIHATH OIEpalMd HaJ MHOYKECTBAMM:
nepeceyeHue, pomnosiHeHue. (CBolicTBa o0beMHEeHNE, TIepecevyeHne, JOMOHEHHE; BuGnuotexa LIOK
onepanmii Haj MHOYKECTBAMHU: HCIIONB30BaTh CBOiicTBa: mepemectutensHoe, | 10—13 htts://m.edsoo.ru/74
[IEPEMECTUTENBHOE, COUYETaTENbHOE, COYETATEIIbHOE, pacIpeneuTeNbHOE, | HENETIO 1760
pacnpeneanuTeabHOE, BKJIFOUCHMS. BKJIFOUCHHUS, T
Hcnons3oBanue rpauueckoro UCIOJIb30BaTh IparuecKoe MpeacTaBIeHUuE
OpeaCTaBJICHAA MHOKCCTB A1 MHOXECTB  OpM  ONHCAHMM  PCAIIbHBIX
OnUCaHuA  pCaJIbHBIX  MPOIECCOB U IIPOLIECCOB U SIBJICHUH, IIPU PELICHUU 3a1ad
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SIBJICHUH, IPU PEILICHUM 3a1a4.

U3 APYruX y4eOHBIX MPEIMETOB U KYPCOB.

BepostHocTh
CIy4alHOTO
coObITHS. (6 4.)

DneMeHTapHble COOBITUSL  CIIy4ailHOTO

OIIbITA. Crnyuaitnbie COOBITHSL.
BepostHoctn  coObiTuii.  OmBITEL ¢
PaBHOBO3MO>KHBIMU AJIEeMEHTapHBIMU

coobrtusiMu. Coydaiineiii BeIOOp. CBsi3b
MEX]ly MaJIOBEPOSTHBIMHU U IPAKTUIECKU
JOCTOBEPHBIMH COOBITHSMU B TIPUPOJIE,
obumiectBe u  Hayke. llpakTtuueckas
pabora «OmnbITEl C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMH COOBITUSIMMI.

OCBaMBaTh MOHATHUS: AIIEMEHTapHOE COOBITHE,
ciydailHO€ COOBITHE KaK COBOKYIHOCTb
0J1aroNpUSATCTBYIOIINX AJIEMEHTaPHBIX
COOBITHI, PABHOBO3MOXKHbBIE 3JIEMEHTAPHBIC
COOBITHS;

pemiarb 3a/1a4uu Ha BBIUHCJICHHE
BEPOSITHOCTEN COOBITHI MO BEPOATHOCTAM
AJIEMEHTAPHBIX COOBITUI CITy4ailHOTO OIBITA;
pemiarb 3a/1a4uu Ha BBIUHCJICHHE
BEPOSITHOCTEH  COOBITMII B  OMNBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU
COOBITHSIMM, B TOM YHCIE C IOMOUIBIO
KOMIIBIOTEPA;

OpOBOAMTH W M3y4aTb  ONBITBI €
PaBHOBO3MOKHBIMU 3JIEeMEHTapHBIMU
CcOOBITUSIMH  (C  HWCIOJIb30BAHUEM MOHET,
UTPAIBHBIX KOCTEH, IPYrux MoJesieii) B X0e
MIPaKTUYECKON PabOTHI.

14-20
HEJIEII0

bu6mmoreka [{OK
https://m.edsoo.ru/7f4

17fb2

Beenenue B
Teoputo Tpados.
(44.)

Hepeso. CaoiicTBa JIEPEBHEB:
€IMHCTBEHHOCTh MYTH, CYILECTBOBAaHUE
BHUCSYEH  BEpPIIMHBL, CBSA3b  MEXKAY
YHCIIOM BEpIIMH U 4YHCIOM p&oep.
[IpaBuno ymHoxxenus. Pemenue 3amay ¢
MTOMOTIIBIO TPadoB.

OCBaMBaTh TOHATHS: JEpeBO Kak rpad 0Oe3
IIUKJIa, BHUCSAYas BeplinHa (JIUCT), BETBb
JiepeBa, IMyTh B JEPEBE, THAMETp JICPEBa;
U3y4yaTh CBOWCTBA JIEpPeBa: CYyIICCTBOBAaHUE
BUCSTYCH BEPIIMHBI, CIUHCTBEHHOCTh ITYTH
MEXIy JIBYMSI BEpIIMHAMH, CBS3b MEXIY
YKHCIIOM BEPIUINH U YUCIOM pEdep;

pemarh 3aJadd Ha MOHMCK M TEPEYHCIICHUE
IyTei B JIepeBe, ONPEIeIICHIE YHCiIa BEPIIUH
um pébep B nepeBe, 00xo; OMHAPHOTO
JIepeBa, B TOM 4YHCIE C TNPUMEHEHHEM
MpaBUJIa YMHOKEHHSL.

21-24
HEZICIIIO

bu6mmoreka [JOK
https://m.edsoo.ru/7{4

171b2

Crnyyqaiinble
coObITHsL. (8 4.)

[IpoTHBOMIONIOKHEIE COOBITHSL.
Huarpamma Oiinepa. OObeauHEeHUE U
nepeceyeHne coObITHl. HecoBMecTHBIC

OCBauWBaTh [IOHSTHSA: B3aUMHO
MPOTUBOTIONIOKHBIE COOBITHS, OTIEpaIliy HaJl
COOBITHSIMH, OObETUHEHHE M TepeceueHue

25-33
HEZIEITI0

bu6moreka [JOK
https://m.edsoo.ru/7{4

171b2
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COOBITHSL. ®opmyna CJIOKEHUS
BEPOSATHOCTEH. Y CIIOBHAsA BEPOSTHOCT.
[IpaBuno ymHoxenus. He3aBucumelie
COOBITHSL. [IpencraBnenue
JKCIIEpUMEHTa B BUJIE JiepeBa. Pemienue
3a/la4 Ha HaX0XJECHHUE BEPOSITHOCTEH ¢
IIOMOILIBIO nepeBa CIIy4aitHOTO
AKCIIEPUMEHTA, TuarpaMmm Jujepa.

coOblTuH, aumarpamma Oiinepa (Diinepa—
Benna), coBMecTHblE U  HECOBMECTHBIE
COOBITHS;

U3y4daTrhb TEOPEMBI 0 BEPOSITHOCTH
oObenmuHeHHs JBYX COOBITHI  (popMysbI
CJIOYKEHHS BEpOSTHOCTEN);

pemiath 3a7ayd, B TOM YHCIIE TEKCTOBbIE
3a/la4yd  Ha OMNpeeNieHue BepOATHOCTEH
00BEMHEHUSI U TIepecedyeHuss COOBITHH ¢
IIOMOIIBK) YHUCIOBOM MpSMOM, JHarpamm
Ditnepa, GOpMyIIbI CIOKEHUSI BEPOATHOCTEH;
OCBaMBaTh TOHATHUS: TPABUIO YMHOKCHHSI
BEPOSITHOCTEH,  YCIIOBHAas  BEPOSTHOCTb,
HE3aBHCHUMBbIE COOBITHS JIEPEBO CIy4allHOTO
OTIBITA;

U3y4aTrh CBOMCTBA (ompenenenust)
HE3aBUCUMBIX COOBLITHH;

pelmiaTth  3aJaud  Ha  ONpeJeNieHHe U
UCIIOJIb30BAHUE HE3aBUCUMBIX COOBITUH;
pelmaTh 3a7ayd Ha MOUCK BEPOSTHOCTEH, B
TOM 4YHCJI€ YCIOBHBIX, C HCIOJIb30BaHUEM
JiepeBa CIy4alHOTO ONbITA.

O0o01menue,
KOHTPOJIb. (4 4.)

[IpencraBnenue qanubix. OnucaTenpHas
cratuctuka  ['padel.  BeposTHOCTH
CIIy4aifHOTO COOBITHSL.

MNOBTOPSATh  M3YYEHHOE M BBICTPAaUBATh
CHUCTEMY 3HAaHUI;

pemiate 3aJadyd Ha IMPEACTaBIEHUE H
OTHMCAaHHE JaHHBIX C TMOMOIIbI0 MU3Y4EHHBIX
XapaKTEePUCTHK;

pelaTth 3aJa4u ¢ IpUMeHeHueM rpagos
peliaTh 3aJa41 Ha HaX0XK/JICHHE BEPOSITHOCTH
CIIy4alflHOTO COOBITHSI MO BEPOSTHOCTAM
JJIEMEHTApHBIX COOBITHI, B TOM YHCIE B

OIIbITax C PaBHOBO3MOXHBIMH
QJICMCHTApPHBIMHA CO6LITI/I$IMI/I;
peuiaTb 3aga4uu Ha HaxXO0XJICHUC

34-38
HEZIEIII0

bubmuorexa [JOK
https://m.edsoo.ru/7f4
1762
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BEPOSATHOCTEH OOBEIMHEHUS U TePECCUCHHS
COOBITHIH, B TOM 4YHCJIC HE3aBHCHUMBIX, C
HCII0JIb30BAHUEM rpadu4ecKux
MIPEJCTABICHUI U IEPEBA CITyYalHOTO OIIBITA.

TemaTHyeckoe IVIAHUPOBAHME N0 Y4eOHOMY Kypcy «BeposiTHOCTb U CTATHCTHKA

10 xanace
(1 gac B Henearo, 34 yaca)
Ha3zBaunmue
10 kaacc. .
pa3aena JIEKTPOHHBIN
«BeposiTHOCTDH M cTaTHCTHKA OCHOBHOEe | (OCHOBHBIE BU/BI AeATEIbHOCTH 00y4ar0MXCs Mara
(TemMbl) (4UCI0 pecypc
cojepiKaHue
4acoB)
MOBTOPSTH U3yYEHHOE U BHICTPAUBATh CUCTEMY
3HAHUIM;
[IpencraBieHue TaHHBIX B BUE TaOJHII,
[pelIaTh 3a/1a4y Ha MPEJICTaBICHNUE U ONUCAaHUE
[loBTOpeHue |muarpamm, rpaKoB, HHTEPIPETALIUS QHHEIX: bubmuorexa [JOK
Kypca 9 kinacca.nanHbIX. UTeHue 1 mocTpoeHue Tabmuil, ’ 1-4 wenemro  |https://m.edsoo.ru/7f

(4 4.)

narpamm, rpauKoB 10 peagbHbIM
TAaHHBIM.

[peIIaTh 3a/1a4i Ha HaX0XJACHUE BEPOSATHOCTEH
00BEAMHEHUS U TIEpPEeCeUeHHs COOBITHUI, B TOM UHUCIIe
HE3aBHCHUMBIX, C UCIOJIb30BaHUEM I'papUUECKUX
MpEJICTaBICHUI U AepeBa CIy4alHOTO OIbITA.

41a302

DIIEMEHTBI
KOMOMHATOPUK

u. (7 4.)

[lepe6op Bapuanrtos. [lepectaHoBKU U
¢daxTopuan. CoyeTaHus U YUCIIO
couetanuii. Tpeyrosbauk [lackans.
Pelrenne 3a1a4 ¢ UCNOJIB30BaHUEM
KOMOMHATOPHKH.

[pelIaTh 3a/1a4u nepedopomM BapUaHTOB.

OCBaMBATh IMOHATHS: KOMOMHATOPHOE MPABHUIIO
[YMHO>KEHUS, YIOPSIOUeHHAs apa, Tpoiika 00BHEKTOB,
repecTaHoBKa, (DaKTOpHall YMCIia, COYeTaHHUE, YUCIIO
coueTaHuil, TpeyroiabHuk Ilackans;

[pelIaTh 3a/1a4K Ha IEPEUUCIICHUE YIOPSIOYSHHBIX Tap,
TPOEK, MEPEUHCICHNUE MEPECTAHOBOK U COUETAHUMN
RJIEMEHTOB PA3JIMYHBIX MHOKECTB;

[peIIaTh 3a/1a4i Ha MPUMEHEHNE YHCIia COYSTaHUN B

anredpe (cokpanéHHoe YMHOKEHHEe, OMHOM

5—12 "Henemro

bubnuorexa [[OK
https://m.edsoo.ru/7f

41a302
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HproTona);
[pelIaTh, MPUMEHsIS KOMOMHATOPHUKY, 331a41 Ha
BBIYMCIICHUE BEPOSTHOCTEM.

['eomeTprueckast BEpOSITHOCTb.

OCBauBaTh IIOHATHEC I‘GOMCTpH‘-ICCKOfI BCPOATHOCTH.

['eomeTprueckal o . [pelaTh 3a/1a4u Ha HaXO0XJICHUE BEPOATHOCTEH B bubnuorexka [JOK
Crydaiinelii BEIOOp TOUKH U3 (pUTrypsl Ha 13-15
51 BEPOSITHOCTD. OTIbITaX, IPEJICTABUMBIX KaK BHIOOP TOUEK U3 https://m.edsoo.ru/7f
[JI0OCKOCTH, U3 OTPE3Ka, U3 Ayru HEIeII0
(3 4.) OKDVIKHOCTI MHOTOYI'OJIbHUKA, KpYyra, OTpe3Ka WIu Ayru 41a302
26 ) OKPY>KHOCTH, UHCIIOBOTO TPOMEXKYTKA.
OCBauBaTh MMOHATHUS: UCIIBITAHUE, SJIEMEHTAPHOE
coObITHE B UCIIBITAHUU (YCIIEX U HeyJaua), cepus
MCIIBITAaHUH, HACTYIIJIEHUE NEPBOTO ycrexa (Heyaaun),
cepus ucnbeiTaHuil bepHymm;
elIaTh 3a/1a4M Ha HaX0XK/IEHHE BEPOSTHOCTEN
HcnbiTanue. Ycnex u Heynaua. Cepust P Jal e P
. COOBITHI B CEpUH UCIIBITAHUHN JI0 TIEPBOTO ycIexa, B
MCIIBITAHUN 70 IEPBOTO ycIexa.
VcnbiTanus TOM YHUCJI€ C MPUMEHEHUEM (POPMYIIBI CYMMBI bubmuorexa [JOK
Mcnbitannsa beprynnu. BepostHocTn . 16-22
bepnymu. (6 . . FEOMETPUUECKON IPOTrPECCHH; https://m.edsoo.ru/7f
coObITUH B cepun UcnbITaHuil bepHymnin. . HEZICITI0
q.) [penaTh 3a/1a4M Ha HaXO0XJEHUE BEPOSITHOCTEN 41a302
[TpakTuueckas padota «/cnprTanus N o -
B eDHVILIID PIIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUI
PHY ' bepHyu, Ha HaX0XKIEHUE BEPOSITHOCTH
OTIPEJCIIEHHOTO YUCIIA YCIIEXOB B CEPUU MCIIBITAHUN
bepnyu;
M3y4yaTh B X0JI€ IPAKTUUYECKON paboThl CBONCTBA
BEPOSITHOCTH B CEPUU UCIIBITAHUN bepHymun.
Crny4aiiHas BEeJIMUMHA U PACIPEICICHUE  |OCBOUTH MOHATHUSA: CIlydaliHas BEJIUYHMHA, 3HAYCHHE
BeposiTHOCTENH. MaTtemaTuueckoe CIIy4ailHOM BEJIMYUHBI, PACIIPEICIICHUE BEPOSITHOCTEH;
oxuJanue u gucnepcus. Ilpumepst M3y4yaTh U 00CYX/1aTh IPUMEPHI JUCKPETHBIX U
MaTEMaTHYECKOIO OKUJAHMS KaK HENPEPbIBHBIX CIIy4ailHbIX BEIMYHUH (POCT, BEC
CnyqaitHas TEOPETUYECKOIO CPEHEr0 3HAYCHUS YEJIOBEKA, YUCIEHHOCTh HACEJICHUS, IPYrUe b398 bu6nuorexa [IOK
BeiaMuuHa. (6  [BeM4yMHbL. MaTeMaTHuecKoe O’KUAaHUEe U [M3MEHYMBbIE BEJIMUMHBI, pACCMaTPUBABIINECS B Kypce e eITio https://m.edsoo.ru/7f

q.)

criepcus CllydyaifHON BEIMYMHBI «UUCIIO
YCIIEXOB B CEpUU UCTIbITaHUI bepHymum».
[loHsiTHE O 3aKOHE OOJBIIUX YHUCEIL.
3MepeHne BEpOSTHOCTEN C MOMOILBIO

yacToT. Pob 1 3HAUCHUE 3aKOHA OOJIBIITNX

CTaTUCTHKH ), MOJICITbHBIX CITy4aifHbIX BEJIMUHNH,
CBSI3aHHBIX CO CIIy4alHBIMU OIBITaMU (OpocaHue
MOHETBI, HTPAJIBHON KOCTH, CO CITyJaifHBIM BBIOOPOM H
T. 1.);

OCBaMBAaTh MOHATHA: MATEMATHYCCKOC O KU IaHHUEC

41a302
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4KCell B IIPUPOJIE U OOIIECTBE.

CIIy4ailHOM BEJIMYHMHBI KaK TEOPETUUYECKOE CPEAHEE
3HA4YCHME, TUCIIEPCUs CIIy4alHON BEIMYMHBI KaK
QHAJIOT TUCIIEPCUU YHUCIIOBOIO HAbopa;

[pelIaTh 3a/1a4i Ha BHIYMCICHHE MAaTEMaTH4YECKOIO
0>KMJIaHHSI U TUCIIEPCUU JUCKPETHOM CIlydallHOU
BEJIMYMHBI 110 33JJaHHOMY paclpeiesIEHUI0, B TOM
YKClie 3a]a4, CBA3aHHbBIX CO CTPAaXOBAaHUEM U
lmoTepesmu;

BHAKOMHTbHCS C MaTEMATHUYECKUM OKUJIaHUEM U
TUCIIEPCUEN HEKOTOPBIX PacIpeeIeHUi, B TOM YHCIIEe
[pacrpeiesIeHns CIy4aiiHOW BEJIMUYMHBI «YUCIIO0
[YCIIEXOB» B CEpHUH UCIIBITAaHUN bepHyuu;

M3y4aTh YaCTOTY COOBITHS B TIOBTOPSIIOIIUXCS
CIIy4ailHBIX OIBITAX KaK CIIYYalHYIO BEJIUYHHY;
BHAKOMHUTBHCS C 3aKOHOM OOJBIITNX yucen (B popme
bepHysn): mpu GOJIBIIOM YHCIIE OMBITOB YaCTOTA
COOBITHS OJIM3KA K €T0 BEPOSITHOCTH;

[peIIaTh 3a1a4i Ha U3MEPEHUE BEPOSITHOCTEH C
IIOMOUIBIO YaCTOT;

00CYXIaTh pOJIb 3aKOHA OOJIBIIIUX YHUCEIT B
000CHOBaHMHU YaCTOTHOI'O METOJA NU3MEPEHUS
BEPOSITHOCTEH;

00CyX/1aTh 3aKOH OOJIBIINX YHCEN KaK IIPOsIBICHUE
CTaTUCTUYECKON YCTOWYMBOCTH B U3MEHUYUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBLIMX YHCEIl B IPUPOJIE U B
PKU3HU 4EJIOBEKA.

O6o06meHue,
KOHTPOJIb. (8

q.)

[IpencraBnenue nanHbIxX. OnucarenbHas
CTaTUCTHKA. BeposATHOCTH ciydaitHOTo
COOBITHS. DIIEMEHThl KOMOUHATOPUKH.
Crny4aiiHble BETUYHUHBI U paclpeeiCHusI.

MOBTOPSITH U3yYEHHOE U BHICTPAUBATh CUCTEMY
BHAHMIL;

[pelIaTh 3a/1a4K Ha MPEJICTaBICHNUE U ONUCAHUE
ITAaHHBIX

[peraTh 3a/1a4yi Ha HaXO0XJACHUE BEPOATHOCTEN
COOBITHIA, B TOM YHUCJIE B OTBITAX C PABHOBO3MOKHBIMHU
PIIEMEHTAPHBIMU COOBITUSMHU, BEPOSTHOCTEH

O6’BCI[I/IHCHI/I$I 1 ICPECCUCHU COGBITI/II\/’I, BBIYUCIIATH

29-38
HEZEII0

bubnuorexa [[OK
https://m.edsoo.ru/7f

41a302

127




BEPOSITHOCTH B OIBITaX C CEPUIMHU CIYUANHBIX
UCIILITAHUH.

MNOYPOYHOE IINTAHUPOBAHUE

8 KJIACC

KoanyecTBo yacoB

Ne Kontp Hara DJIEKTPOHHBIE
A 0J1bHBI IpakrTu U3ydeHus undposbie
n/n | Tema ypoka
Bcero | e yecKHne Ne o0pa3oBaTe/ibHbIE
padort padoThI HEJEJIN | pecypcsl
bl
1 [IpencraBnenue JaHHBIX B TAOJIHIIAX, AHATPAMM 1 1 bu6moreka [IOK
rpadukoB https://m.edsoo.ru/863ec1{8
[IpakTiueckue BHIYMCIECHUS MO TAOJIUYHBIM JAHHBIM,
2 3a€10nHeHHe Ta0nHIl, YTeHue rpauKoB eaanHx 1 2 bubmorera [JOK
t p p https://m.edsoo.ru/863ec324
MIPOLIECCOB
3 W3BnedyeHne n HHTEpIIpeTaIis TaOJIMYHBIX TaHHBIX., 1 3 bubnuoreka [JOK
N3Bnevenne nHbopMaIvu U3 JuarpamMmm. https://m.edsoo.ru/863ec78e
4 [IpakTuueckas padota "Tabmupr" 1 1 4
5 I'paduaeckoe npeacraBaeHne JaHHBIX B BUJIC 1 c bubnuoreka [JOK
KPYTOBBIX, CTOJIOMKOBBIX (CTOJIOYATHIX) AUArpaMMm https://m.edsoo.ru/863ed18e
UYrenue u noctpoenue auarpamm. IIpumepst bubnunoreka [JOK
6 1 6
neMorpauIecKux quarpamMmm https://m.edsoo.ru/863ed602
bubnuoreka [JOK
n n 7
7 [IpakTuueckas pabora "/luarpammel 1 1 hitps://m.edsoo.ru/863ed72e
bu6mmoreka [JOK
4 . 1 8
8 ucioBbie Habopel. CpeaHee apupMeTHIECKoe hitps://m.edsoo.ru/863¢d846
bu6nuoreka [JOK
9 q 6opel. C 1 10
ucioBbie Habopwl. CpeaHee apuPpMeTHIECKOe hitps://m.edsoo.ru/863¢d846
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bubmuoreka [JOK

10 Menuana yrcinoBoro Habopa. Y CTOHYUBOCTh METUAHBI 1 11 hitps://m.edsoo.ru/863edb3e
11 Menuana unciioBoro Habopa. Y CTONYHMBOCTh MEIUAHBI 1 12
bubnuorex K
12 [Ipaktuyeckas padora "Cpennue 3HaueHUS" 1 13 httfsj?/ /1?1.: d::)(]fr(z 1863edc6a
13 HawnOosnbIiee u HAMMEHbIIIEE 3HAYCHHUS YHCIIOBOTO | 14 bubmmoreka [IOK
Habopa. Pazmax https://m.edsoo.ru/863ee07a
14 HauGonpiiee u HanMeHbIlIee 3HAYCHUS YUCITIOBOTO | 15
Habopa. Pazmax
15 Haubonpiiee u HanMeHbIlIee 3HAYCHUS YUCITIOBOTO 1 16
Habopa. Pazmax
16 KontponsHas pabora o temam "[Ipencrasienue 1 17 bubnuoreka [IOK
maHHbIX. OnucareabHas CTaTUCTUKA" https://m.edsoo.ru/863ee390
. bu6moreka [IOK
17 CrnydaifHasi ”3MEHYUBOCTD (TTPUMEPHI) 1 20 hitps+//m.c dsoi.Iru 1863eedbe
YacroTa 3HaYeHU B MACCUBE JaHHBIX. BEpOATHOCTb.
18 PoJib ManioBEpOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX 1 21 bubmorexa HOK
COBBITHIT B IPHPOJIE H B OBIIECTBE. https://m.edsoo.ru/863ee69c
bubnuorexa [JOK
19| Tpynmiposra. ! 22 https://m. edsogru/863ee9d0
20 I'ucrorpammer 1 23
bubnuoreka [JOK
21 Tucrorpammsi 1 24 https://m.edsoc%.lru/863eee1c
" o " bubmuoreka [JOK
22 [IpakTuueckas pabora "CrnydaiiHas U3MEHUYUBOCTD 1 25 hitps://m.c dsocl)_.[ru 1863e00c8
23 I'pad, Bepmmna, pedpo. [IpencraBnenue 3amauu ¢ 1 26 bubnunoreka [JOK
MIOMOIIIBIO Tpada https://m.edsoo.ru/863eef52
4 Crenens (BaIEHTHOCTD) BepiInHBL Yucio pédep u 1 7 bubnunoreka [JOK

CyMMapHasa CTCIICHb BEPIIHH. Hel’[]’: 1 MUK

https://m.edsoo.ru/863efOba
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Hens u muko. IlyTs B rpade. [Ipeacrasienue o bubmmoreka [IOK
25 1 28
CBSI3HOCTH Tpada https://m.edsoo.ru/863ef236
[IpencraBnenne 06 oprueHTHPOBAHHBIX Tpadax. [Tytu B bubnuorexa [JOK
26 . 1 29
rpadax, O6xox rpada (3iIepoB MyTh) https://m.eds00.ru/863ef3b2
NI . bubnuorexa [JOK
2 1 1
7 Cny4aitHbIN OTIBIT M CITy9aifHOE COOBITHE 3 hitps-//m.edsoo.ru/863cf4d4
BepostHocTh 1 yactoTa coObITHs. POJIb MaOBEPOSTHBIX
28 u np AKTUYECKH JIOCTOBEPHBIX COOBITHI B MU orz)[e U B 1 32 bubmiorexa HOK
P P PP https://m.eds00.ru/363ef646
oOuiecTBe
29 MoHeTa u urpajibHasi KOCTb B TEOPUHU BEPOSTHOCTEN. 1 33
Pemenue 3agau ¢ momoisto rpada.
" " bubmuorexa [JOK
30 [IpakTnueckas pabota "YacroTa BeInaeHUs Opia 1 34 hitps://m.edsoo.ru/863cf8a8
KonTtponbHas padoTa no temam "Cryuaiinas
31 I/ISMeIfI)‘II/IBOCTBpF adru1. Be OﬂTHOCT}:ICJ'I alfiHOTO 1 35 bubmorera [JOK
BOCTD. - pAQEL Bep . hitps://m.edsoo.ru/863f0186
COOBITHS
bu6moreka [IOK
32 [ToBTOpenue, o6o6menue. [Ipeacrapienre TaHHBIX 1 36 hitps://m.edsoo.rw/863cfa24
bu6mmoreka [JOK
33 [ToBTOpeHue, 0606mEenne. OnucaTenbHas CTATUCTHKA 1 37 hitps.//m.edsoo.ru/863efbaa
34 [ToBTOpeHue, 0600IIeHNe. BeposaTHOCTH ClTydaiiHOTO 1 38 bubnuoreka [JOK
COOBITHSA https://m.edsoo.ru/863efec0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 3
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IHOYPOYHOE INTAHUPOBAHMUE

9 KJIACC
KoJunyecTBo yacoB DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoxa Konrpoabnbie | IlpakTnyeckue | H3Yy4eHHUsI
n/n Bcero o0pa3oBaTe/ibHbIE
paGoThI paGoThI Ne eCVDCLI
HEAE M =~ PEYP
1 [IpencraBnenue naHHBIX. | 1 bubnnorexa [JOK
OmnucarenbHas CTaATUCTHKA https://m.edsoo.ru/863f029¢
) Cnyvalinast ”3BMeHYMBOCTh. CpegHue 1 ) bubmuorexa [JOK
YUCJIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiiabie coObITHA. BeposTHOCTH 1 1 3 bubmuorexa [JOK
4acCTOTHI https://m.edsoo.ru/863f0578
Knaccuaeckue Moaenu Teopun
4 BEPOSTHOCTEH: Mof{eTa u I/Ill:) aJlbHas 1 4 bubmmorexa [OK
p ' p https:/m.eds00.ru/863f076¢
KOCTh
bu6mmoreka [IOK
> OTioHeHIA ! > https:/m.eds00.ru/8630a50
bu6mmoreka [JOK
6 Jlucnepens ameioBoro Hadopa ! ® https:/m.eds00.ru/8630a50
7 CrangapTHOE OTKIIOHEHHE YHUCIIOBOTO 1 7 bu6mmoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bubnuoreka [JOK
8 JlMarpavmbl paccenBanms 1 8 https://m.edso0.ru/863f0eab
bubnuoreka [JOK
M 1 10
? HOMCCTBO, HOIMHOXKCCTBO https://m.edso00.ru/863f1180
Omnepanyu Hag MHOYKECTBAMU:
pait A bubmuoreka [JOK
10 o0BbeAMHEHNE, TIepeceYeHUe, 1 11

JOIIOJITHCHHUC

https://m.edsoo.ru/863f143c
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CaoiicTBa onepauuii HaJl
MHOKECTBAMU: TIEPEMECTUTEIBHOE,

bubmuoreka [JOK

11 12
COUYeTaTeNbHOE, PACIPEACIUTENBHOE, https://m.edsoo.ru/863f1784
BKJTFOYCHUS
12 I'paduueckoe mpencraBieHne 13 bubnuorexa [JOK
MHOXKECTB https://m.edsoo.ru/863f198¢c
KontponsHas pabota no temam
13 " " 1 14
Craructuka. MHOXecTBa
14 DOneMeHTapHble coObITHS. CyJaitHbie 15 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/863f1dec
15 biaronpusTcTByOIMKE 3IEMEHTAPHBIE 16 bubnuoreka [IOK
coOpITHsA. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f1dec
16 biaronpusTcTByOIMKE 3IEMEHTAPHBIE 17 bubnuoreka [IOK
coOpITHsA. BeposiTHOCTH COOBITHIA https://m.edsoo.ru/863f1{72
OnbITH ¢ pABHOBO3MOXHBIMHU
17 3JIEMEHTA pHBIMPI COOBITUSIMHU 20 bubmorera [JOK
. p\, ’ https://m.edsoo.ru/863f21ca
Crny4aifHbIi BBIOOD
OnbITH ¢ pABHOBO3MOXHBIMHU
18 3JIEMEHTA pHBIMI/I COOBITUSMH 21 bubmorexa LHOK
. pv ' https://m.edsoo.ru/863f21ca
CrnyyaiiHbiii BEIOOD
[Ipaktrueckas pabota "OIMBITHI C
19 EESHOBOSMO}KHEIMI/I 3JIEMEHTAPHBIMU 22 bubmiorexa LHOK
P " P https://m.edsoo.ru/863f235a
COOBITHUAMHU
bubnuoreka [JOK
20 23
Jlepeso https://m.edsoo.ru/863f2ade
CBoiicTBa AepeBa: €IMHCTBEHHOCTD
71 IIyTH, CYLIECTBOBAHUE BUCAUEH ” bu6nuoreka [IOK

BEPILUHBI, CBSI3b MY YHCIOM
BEPIINH U YUCTIOM pEdep

https://m.edsoo.ru/863f2bac
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bubmuoreka [JOK

22 Hpagmsio ymHoKeHI 2 https://m.edsoo.ru/863f2cd$

bubmmoreka [{OK

23 Hpagmio ymroxKeHIs 26 https://m.edsoo.ru/86312e36

bubmmorexa [{OK

24 [IpoTrBOTIONIOKHOE COOBITHE 27 hitps://m.edsoo.r/863f28a

75 Huarpamma Jitnepa. O0beinHEHNE U )8 bubnuorexa [JOK
nepecevyeHre coObITHI https://m.edsoo.ru/863f3214

2% HecoBmecTHbie coObITHSI. DOpMyna 29 bubnuoreka [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3372

7 HecoBmecTHbie coObITHSI. DOpMyna 31 bubmuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edsoo.ru/863f3764
[IpaBuino yMHOKEHUS BEPOSITHOCTEN.

28 VEJ'IOBHaSIy:IepOSITHOCTB. lI){e3a131/1c:1/nvn,1e 32 bubmorera [JOK

https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBuino yMHOKEHUS BEPOSITHOCTEN.

29 YcnoBHas BepoATHOCTh. HezaBucumeble 33 bubnuoreka [IOK
coObITH. Pertenne 3aga4 ¢ IIOMOIILIO https://m.edsoo.ru/863f3b06
rpados.

[IpencraBnenue cny4aitHOTO bubnuoreka [JOK

30 34
JKCIIEPUMEHTA B BUJIE AepeBa https://m.edsoo.ru/863f3cbe
[IpencraBnenue cnydaitHOTO

31 SKCIIEPUMEHTA B BUJE JIEPEBA, PELICHUE 3c bubnunorexa [JOK
3a7a4 Ha HAXO0XKJICHUE BEPOATHOCTEM, https://m.edsoo.ru/8631f3120
quarpaMmm Jusepa .

IToBTOpEHnE, 0000IIICHHE.
32 HpenclTjaBneHHe ,Z[aElHHX. 36 Bubmzorexa LIOK
https://m.edsoo0.ru/863f4128
OnucarenpHas CTaTUCTUKA
33 [ToBTOpenue, 0606menue. I'padnl 37 bubmiorexa LIOK

https://m.edsoo.ru/863f4312
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KonTtponsHast paboTa mo Temam

34 "Cnyyvaiinble cOOBITHS. BEpOsSTHOCTS. 1 1 38
I'padsr"
OBIIEE KOJIMYECTBO YACOB I1O 34 ) |
I[MTPOTPAMME
NOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
JJIeKTPOHHbIE
Jara
Konrpoabubie | IlpakTHyeckue uudposbie
Ne ni/m U3y4YeHH s
Tema ypoxka Bcero | pa6orsl padoThI e o0pa3oBaTte/ibHbIC
HEJIEIN pecypcsbl
I1
| e e L ook
t, AMATPAMM, TP ’ https://m.edsoo.ru/863f47ea
WHTEpIpeTaIus JaHHBIX.
’ OmnucarenbHas cTaTUCTHKA, UTeHUE B 1 5 bubnuoreka [JOK
MMOCTPOCHUE TAOJHII, THArPAMM. https://m.edsoo.ru/863f47ea
3 Omnepanun Hajg coObITHsIMU. [Tepebop | 3
BAapUAHTOB.
4 HezaBucumocts coObITHi 1 4
bubnuoreka [JOK
5 KoMOuHaTopHO€E IPaBUIIO YMHOKEHUS 1 5 hitps://m.edsoo.ru/863f4e 16
6 IlepecranoBku. Pakropual. 1 6 bubnuorexa [IOK

CodeTaHMs U YHCIO COUCTAHMI

https://m.edso0.ru/863f4el16
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Tpeyronpnauk [Tackans. Pemenue

7 3a/1a4 C UCIOJIb30BAHUEM KOC 7 bubmorexa OK
https://m.edsoo.ru/863f5014

KCIIOJIb30BAHUEM
[Ipaktuyeckas pabdora "Brerancienue

2 BEPOSATHOCTEM C MCNOJIb30BAHUEM 8 bubnuorexa [JOK
KOMOWHATOPHBIX (DyHKITUH https://m.eds0o.ru/863f5208
ANEKTPOHHBIX TabmuUIr"
I'eomeTpuueckas BEpOSITHOCTb.

9 Crny4daifHbli BBIOOP TOUKH U3 (DUTYPBI 10 bubnuorexa [JOK
Ha IIJIOCKOCTH, U3 OTpe3Ka, U3 Iyru https://m.edsoo.ru/863f5884
OKPYXHOCTH
I'eomeTpruueckas BEpOSITHOCTb.

10 CrnydaifHbIN BBIOOpP TOYKH U3 (DUTYPHI 1 bubmuorexa [JOK
Ha IUIOCKOCTH, U3 OTpE3Ka, U3 Ayru https://m.edsoo.ru/863f5a50
OKPYXHOCTH
I'eoMeTpuueckas BEpOSITHOCTb.

1 CrnydaifHbIH BBIOOP TOYKH U3 (DUTYPBI 1 bubmuorexa [JOK
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 Ayru https://m.edsoo.ru/863f5bfe
OKPYXHOCTH
['eomeTpuueckas BEpOSITHOCTb.

12 Crny4daifHbIH BBIOOP TOYKH U3 (DUTYPBI 13 bubnunoreka [JOK
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 Ayru https://m.edsoo.ru/863f5e10
OKPYXHOCTH

13 Ucnbitanue. Yenex u Heyaaua. Cepust 14 bubnuoreka [JOK
WCIIBITAaHUM JI0 TIEPBOTO ycIexa https://m.edsoo.ru/863f6162
Hcneitanue. Yenex u Heynava. Cepus bubnuoreka [IOK

14 . 15
HCIBITAHUHN 10 IIEPBOTO yCIIexa https://m.edsoo.ru/863f6356

15 Hcneitanne. Yenex u Heynada. Cepus 16

HUCIIBITAHUH J10 MEpBOTro ycrecxa
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Hcnbitanusa bepnyinu. BepostHocTn

bubmuoreka [JOK

1 7 7| 17
6 coObITHA B Cepiit nCmBITaRMIL https://m.edsoo.ru/863f64d2
bepnymm
Hcnbitannsa bepryinu. BepostHocTn
17 COOBITHH B CEPUUN HCIIBITAHUIH 20 bubmmorera [JOK
https://m.edsoo.ru/863f6680
bepnymm
13 [IpaxTnueckas padota "VcnpiTanus 1 bubnuorexa [JOK
bepnymmm" https://m.edsoo.ru/863f67de
CnyyaiiHas BeIMYMHA U bubnnorexa [JOK
19 . 22
pacrpeneiaeHue BEpoITHOCTEN https://m.edsoo.ru/863f6b44
Marematnyeckoe OXXKHIaHUE U bu6moreka [IOK
20 N 23
JIUCIIEPCHUS CIIYYalHOMN BEINYUHBI https://m.edsoo.ru/863f6da6
IIpuMepsl MaTeMaTHIECKOTO
21 o}l:nnalfnﬂ KaK TEOPETUUECKOTO 24 bubmorexa LOK
P https://m.eds00.ru/863f6f86
CpEIHEero 3HAYCHUS BETUINHBI
bu6mmoreka [IOK
22 ITo € 0 3aKoHe 00 ce 25
TUTTHE © SAKOHE OB HHCCH hitps:/m.eds00.ru/863f72c4
73 H3Mepenne BepoSITHOCTEN C MOMOILbIO 26 bubnuoreka [IOK
4acToT https://m.eds00.1ru/863f7652
bu6mmoreka [JOK
24 [IpumeHeHnue 0 e 27
PHMCHCHHE 3aROHA DONBIIIR AHCET https://m.edsoo.ru/863f7116
75 O06o06meHre, cucTeMaTrU3alys 3HaHH. )8 bubnuoreka [JOK
IIpencraBnenne JaHHBIX https://m.edsoo.ru/863f783c¢
2% O00011enre, cucTEMaTH3aIis 3SHAHUH. 29
OnucarenpHas CTaTUCTUKA
O06o006meHre, cucTeMaTH3alys 3HaHHA.
27 11 eI[(IZJ:IFaBHeHI/Ie JTAHHBIX : 31 Bubmzorexa LIOK
P ) https://m.eds00.ru/863f893a
OnucaTenbHasi CTaTUCTUKA
73 O06o00menue, cucTeMaTru3anys 3HaHUM. 32 bubnunoreka [JOK

BepOSITHOCTL CJ'Iy‘lElfIHOFO COOBITHS

https://m.edsoo.ru/863f7ade
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O0001enue, cucreMaTh3ausa 3HaHUH.

bubmuoreka [JOK

29 BeposTHOCTB ClTy4aiiHOTO COOBITHSI. 1 33 hitps://m.edsoo.ru/863f7c9c
DneMEeHTHl KOMOMHATOPUKH

30 O06o0mIeHne, cucTeMaTru3anys 3HaHUH. | 34 bubnuorexa [JOK
DneMEeHTHl KOMOMHATOPUKH https://m.edsoo.ru/863f7e54
O0001enne, cucreMaTn3anusa 3SHaHUH.

31 OneMeHTbl KOMOMHATOPUKH. | 35 bubnuorexa [JOK
CnyyaiiHble BETMYMHBI U https://m.edsoo.ru/863f8408
pacrpeeneHus
O0006111eH1E, CUCTEMATH3aLMs 3HAHUIA.

Cny4yaliHble BEJIMYUHBI U
32 pacrnpeneneHue BEpOSTHOCTEM. 1 36 bubmiorexa HOK
https://m.edsoo.ru/863f861a
MaremaTtndeckoe OKHIaHue 1
JUCTIEPCHS CITy4alHON BEJTMYUHBI.
bu6mmoreka [IOK

33 Hrorosas koHTpoJIbHAs paboTa 1 1 37 hitps://m.edsoo. /863856

34 O0o001Ienne, cucTeMaTH3aus 3SHaHUH 1 38
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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