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INOACHUTEJIBHAS 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nporpamma no yaeObHomy Kypey "Anredpa" mist o0ydaromuxcs 8 KiIaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO rocyIapcTBEHHOTO 00pa30BaTEIBFHOTO CTaHAAPTa OCHOBHOT'O OOIIEro 00pa3oBaHUs ¢ YUETOM
¥ COBPEMEHHBIX MUPOBBIX TPEOOBAHHMN, IPEABIBISIEMBIX K MATEMAaTHUECKOMY 00pa30BaHMIO, M TPAIUIIHIA
POCCHIICKOTO 00pa3oBaHMsI, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHUE KITFOYEBHIMU KOMIIETCHIIUSIMH,
COCTABJISIFOIIIUME OCHOBY JUTSI HETIPEPHIBHOTO 00pa30BaHMS M CAMOPA3BHUTHS, a TAKXKE IIEIIOCTHOCTh
OOMIEKYTBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIIEHOTO Pa3BUTHS 00ydaromuxcs. B mporpamMe yuTeHbI niaen
u noyioxkeHus: KoHnenuuu pa3BuTus MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
nndpoBoit TpaHchopManuu Bcex chep 4eIoBeUeCKOM NeATeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKH. YKe B IIKOJIE MaTeMaTHKa CIIYKHUT
OTIOPHBIM IIPEIMETOM JUIS U3YUYEHHSI CMEKHBIX JUCLUIUIMH, a TIOCJe IKOJIbI pealbHOW HE00X0UMOCThIO
CTaHOBUTCSI HETIPEPBIBHOE 00pa30BaHUE, UTO TPeOYET MOTHOIIEHHOM 0a30BOi 0011e00pa3oBaTEILHOM
MOJTOTOBKH, B TOM YHCII€ U MATEMAaTUYECKOM.

310 00YCJIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B chepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTUYECKUX 00JIACTIX, U 1aXKe B
ryMaHuTapHbix cepax. Takum 06pa3oM, Kpyr MIKOJIBHUKOB, JIJIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYUMBIM [IPEIMETOM, PACIIUPSIETCS.

[IpakTuueckas Moiae3HOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIS
pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHOM, IKOHOMUYECKOM, MOMUTHYECKON nHbOopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUYECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMU
reOMETPUUYECKUX U3MEPEHUN U TIOCTPOSHUH, YNTaTh MH(POPMAIIHIO, TPEACTABICHHYIO B BUI€ TaOIUII,
JUarpamMmm U rpa@uKoB, )KUTh B YCJIOBHSIX HEONPEACNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep IpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUYECKHUIA CTUIIb MBIILJICHUS, POSIBIISIFOIIUNACS B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce n3ydeHus MaTeMaTHKHU B apCceHaN MPUEMOB U METOJIOB MBIIIIICHUS YeTIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS UHAYKIUS U ASTyKIUs, 0000IIeHIE U KOHKPETH3AIlHs, aHaTIN3 U
CUHTE3, K1accuuKamms u cucTeMaTu3aius, abctparupoBanue 1 ananorusi. OObEKTh MaTEMaTHIECKIX
YMO3aKIIOYCHHIA, TPABHIIIA UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHUIA,
CHOCOOCTBYIOT BBIpaOOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U I0KA3bIBATh CYXKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHHE. Benyias poib NpuHaANe)KUT MaTEMATHKE U B JOPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YYAIOLIMXCS TOUHYIO, PAIIMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOISAIINE SI3bIKOBBIC, CAMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJISHOTO MX MPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO



C METOJIaMH MO3HaHMS JeHCTBUTENILHOCTH, IIPEICTABICHHUE O IPEIMETE U METO/IaX MAaTEeMAaTHUKH, UX OTJINYUN
OT METO/IOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEeMaTHKH JUIsI
peleHHs HayYHbIX U MPUKIaIHBIX 3a/1a4. TakuM o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B GOpMHUpOBaHUE OOILEH KyJIbTYpPbl YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA "AJI'EBPA"

Anrebpa sBIsSETCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA 00€CIIeYNBACT U3YUCHUE IPYTHX
JUCLHUIUIMH, KaK €CTeCTBEHHOHAYYHOT'0, TaK ¥ TYMaHUTAPHOT'O IIMKJIOB, €€ OCBOCHUE HEOOXOUMO JIJIst
IPOI0JDKEHHs 00pa30BaHus U B IOBCEAHEBHOM *U3HU. Pa3BuTHe y 00y4aromuxcsi HAy4HbIX IpeACTaBICHUI
0 MIPOUCXOKICHNUHU U CYIIHOCTH aJredpandeckux adCTpakIHii, Criocode OTpakeHUs] MaTeMaTUYeCKON HayKOM
SIBJICHU U TIPOLIECCOB B TIPUPOE U OOIIECTBE, POJIM MATEMAaTHUECKOTO MOJICIMPOBAHUS B HAYyYHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAUECTB MBIIUICHUS,
HEOOXOIMMBIX JUIS aJaNTallii B COBPEMEHHOM LM poBoM ol1iecTBe. M3ydeHne anreGpbl eCTeCTBEHHBIM
o0pa3oM obecrieynBaeT pa3BUTHE YMEHHS HAOII0AaTh, CPAaBHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO 0O0OCHOBBIBATH CBOM JICHCTBUS U BHIBOJIBI,
dbopmynmrpoBath yrBepkacHUsA. OcBOCHHE Kypca anreOpbl 00ecnednBaeT pa3BUTHE JOTMYECKOTO MBIIUICHHS
00y4aromuXxcsi: OHU UCTIOIB3YIOT ASTYKTUBHBIE U HHIYKTHBHBIE pacCyKIeHUs, 0000IIeHe U
KOHKpPETHU3aII0, abcTparupoBanue u anaitoruto. Odydenue aaredpe npearnogaraeT 3SHAYUTEIbHBIN 00bEM
CaMOCTOSITEIIbHOM JAESATETBHOCTH 00YUYaIOIINXCS, TOITOMY CaMOCTOSATEIBHOE PEIICHHE 3314 €CTECTBEHHBIM
00pa3oM sIBIISIETCS pean3alneil AesITeIbHOCTHOTO IPUHIMIIA 00yUeHUs.

B crpykrype nporpamMmsl yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJIbl OCHOBHOE MECTO 3aHUMAIOT
COJIePKATEIHHO-METOINUYECKUE JINHUH: «HUCIa ¥ BEIUUCIICHUSY; «ANTeOpandecKre BhIPaKEHIS;
«YpaBHEHUS U HEpaBEHCTBaY; « DyHKIMM». Kaxknas u3 3TUX coaepKaTeaIbHO-METOINISCKUX JTMHUN
pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET H3YyUSHHS Kypca, €CTECTBEHHBIM 00pa30M MeperuieTasch U
B3aWMOJICHCTBYS C IPYTUMH €T0 JIMHUSAMU. B X071 n3ydenus Kkypca 00ydaronmMest IPUXOAUTCS JIOTHIECKA
paccykaaThb, UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 3THM 11erecoo0pa3Ho BKITIOYHTH B
pOTpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIIIE BCE OCHOBHBIEC Pa3/Ieiibl MATEMaTHYECKOTO
00pa3oBaHUs U CIIOCOOCTBYIOIINE OBJIAJICHUIO 00yUYalOIIMMUCS OCHOB YHUBEPCAIBHOI'O MaTEMaTHYECKOTO
s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAATh, UTO COJEPIKATEILHON U CTPYKTYPHOM 0COOCHHOCTBIO Kypca
«Anredpay SBISIETCS €r0 HHTETPUPOBAHHBINA XapaKkTep.

Coneprxanue THHAN «YHWCITa M BBIYACICHUSD CITY)KUT OCHOBOH JUTSI TATbHEHIIIETO H3YYCHUST MATEMaTHKH,
CHOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCS JIOTHYECKOTO MBIIICHHS, (POPMUPOBAHUIO YMEHUS TIOJTH30BATHCS
JITOPUTMaMHU, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEAHEBHON )KU3HU.
Pa3BuTHe MOHATHS O YKCiIe B OCHOBHOM HIKOJIE CBS3aHO C PallMOHAIbHBIMU U UPPALIMOHAIBHBIMU YHCIaMH,
(hopMHUpPOBaHUEM MPECTABICHUN O TEUCTBUTEIBHOM YHUCIIE. 3aBEPIICHUE OCBOCHHS YUCIIOBOM JIMHUH
OTHECEHO K CTapIleMy 3BeHY 0011ero 00pa3oBaHus.

ConeprkaHne IByX alireOpandecKux JUHUN — «AnreOpandeckue BhIpaXXEHUS» U « Y paBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHUIO y OOYUYAIOIIMXCS MaTEMAaTHUECKOTO anrmapara, Heo0X0uMOTo
JUTSL pEIICHU 3a]1a4 MaTeMaTUKH, CMEKHBIX ITPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
HIKOJIe YYeOHBIN MaTepual rpynIupyeTcsi BOKPYT pallMOHANbHBIX BhIpaKeHU. AnreOpa 1eMOHCTPUPYET
3HaYeHHE MAaTEMAaTUKU KaK SI3bIKa JIJIs1 TOCTPOSHUSI MaTeMaTUYECKUX MOJeleH, ONMCaHus MPOIIECCOB U
ABIIEHUH peajbHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT Takke AalibHEHIIee pa3BUTHE
IITOPUTMHYECKOTO MBIIUICHHSI, HEOOXOJUMOT0, B YACTHOCTH, JUIsl OCBOCHUSI Kypca MH(POPMATUKH, U
OBJIaJICHUE HaBBIKAMU JIEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanne CUMBOIBHBIX ()OPM BHOCHUT CBOM



CHGL[I/IQ)I/I‘IGCKI/II‘/'I BKJIaZ B pa3BUTHUC B006pa)KeHI/I$I, CIIOCOOHOCTEN K MaTeMaTUICCKOMY TBOPUCCTBY.

Coz[epx(aHI/Ie (I)YHKHHOHaHLHO-Fpa(I)quCKOﬁ JIMHUU HALICJICHO Ha MOJIYUYCHUEC IKOJIbHUKaAMHU 3HaHUM O
(bYHKI_[I/IHX KaK Ba)KHEUIIIe MaTeMaTHYSCKOM MOJIEIH JJIs OIUCAaHUA U UCCIIeI0OBaHHUS pa3Ho O6pa3HLIX
mponeccoB u SIBIICHUI B npupoac u O6IJ.[CCTBC. I/I3yquI/Ie 9TOro Marepuaa CHOCO6CTByeT Pa3BUTHIO Y
06yqafoumxc51 YMCHUA UCTI0JIB30BATH PA3JIMYHBIC BBIPASUTCIIBHBIC CPCACTBA A3bIKA MATCMATUKU —
CJIOBCCHBIC, CHUMBOJIMYCCKHC, rpa(bnquKHe, BHOCHUT BKJIaJd B (I)OpMI/IpOBaHI/IC HpeZ[CTaBHCHI/Iﬁ 0 poJi
MAaTEMAaTUKHU B Pa3BUTUN HUBUJIIN3AlIUA U KYJIBTYPBL.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

CornacHo yueOHOMY IUIaHy B 8 Kilacce u3ydaeTcs yueOHbIi Kypce «Anredpa», KOTOPbIi BKIIOYAET
CJIEJYIOIIEe OCHOBHBIE pa3/ielibl cofepxkanus: «Uucnaa u BEIYUCICHUS», «AJIreOpandecKre BEIPaKEHU,
«YpaBHEHUS ¥ HEPABEHCTBAY, « DYHKUIMU». YUeOHBIH IJIaH Ha U3ydeHHUE aareOpsl B 8 Kilaccax OTBOJUT 3

y4eOHbIX 4yaca B Henento, 102 yyeOHBIX yaca B TOJ.



COJAEP)KAHUE YYEBHOI'O KYPCA "AJITEBPA"

Yucaa ¥ BLIYUCTIEHUS

KBanpathslit kopeHb u3 uncina. [lonarue o0 uppanuoHaibHOM ducie. JecaTHuHbIe MpUuOINKEHUS
MppalMoOHANIBbHBIX yncen. CBolicTBa apu(METHUECKUX KBAJPAaTHBIX KOPHEN U UX IPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAXEHHUM U BHIYUCICHUSAM. [[eficTBUTENbHBIE YUCIIA.

Crenens ¢ 1enbIM MOKa3zaTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

AuredpanyecKue BbIpasKeHUs

KBanparHbiii TpEX4iieH; pa3ioKeHne KBaApaTHOTO TPEXWICHA Ha MHOKHTEIIH.
Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CrokeHue, BEIYUTaHue,
YMHOXXEHUE, JIeNIeHNe anredpandeckux Apooeii. ParmonanbHbie BRIpaXXeHUS B UX TpeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanpataoe ypaBHeHue, hopmMmysa KOpHEH KBagpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOASAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimume qpoOHO-paliioHaibHbIe YPaBHEHUS.

I'paduueckas uHTEpIIpeTals ypaBHEHUN C IBYMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHUH ¢ IBYyMs
nepeMeHHbIMU. [IpuMepb! perieHns CucTeM HeTMHEHHBIX YPaBHEHHH ¢ IBYMsI IEpEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 aare0GpanyeckKuM crocoooM.

YucnoBble HEpaBEHCTBA U MX CBOicTBa. HepaBeHCTBO ¢ 0/1HOM epeMeHHON. PaBHOCHIBHOCTH HEPABEHCTB.
JIvHeitHbIe HEpaBEHCTBA ¢ OHOM TTepeMeHHOM. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DyHKUUH

[Tonarue Gynkuuun. O61acTh ONpeeeHnss 1 MHOKECTBO 3HaueHul GyHKiuu. CriocoObl 3a1aHus
byHKIHiA.

I'paduk ynkuuu. Urenue cBoricTB ¢yHKIuu o e€ rpaduky. [Ipumeps rpadukoB GyHKIIHIHA,
OTPaKaIOIINX pealibHbIE MPOLIECCHI.

@DyHKIUH, ONHUCHIBAIONIUE MIPSIMYIO U OOpaTHYIO MPONOPLUOHATIbHbIE 3aBUCUMOCTH, UX IPaUKH.
OyHKIMH Yy = X3,y = X3, y=\/x, y= IxL

I'paduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoeHnune yueOHOro Kypca «ANredpb» T0KHO 00€CTIeunBaTh TOCTHKEHUE HA YPOBHE OCHOBHOTO OOIIIETO
06p330BaHI/I$[ CICAYIOUX JUIYHOCTHBIX, MCTAIIPEAMCTHBLIX U MMPECAMCETHBIX O6p330BaT€J'IBHI)IX PE3YJIbTAaTOB!:

JIMYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE PE3yJIbTATHl OCBOCHHS MIPOTPaMMbI y4€OHOTO Kypca «ANredpa» XapaKTepu3yrTCs:

IIaTproTHyeckoe BOCIMTAHUE:

MPOSIBJICHUEM WHTEpEca K MPOLIIIOMY U HACTOSIIIEMY POCCHICKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3TUX
JOCTHKEHHH B IPYTUX HayKaxX U NPUKIIATHBIX cepax.

I'pasknaHckoe U TyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEHN TpaklaHuHA U peaIi3allii €ro Mpas, MPeICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABICHUH, POLIETYP IPakAaHCKOTO
obmecTBa (BBIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTHIO K 00CYXICHHUIO dTHYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHHUHM HayKH, OCO3HAHUEM BaKHOCTH MOpPalib- HO-dTHUECKUX
MPUHIIUIIOB B ACSTEILHOCTU YUYEHOTO.

TpynoBoe BocniuTaHuE:

YCTaHOBKOM Ha aKTUBHOE yYacCTHUE B PEUICHUH MPAKTUUYECKHUX 3a]a4 MaTeMaTHUYEeCKON HampaBJIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTHYECKOT0 00pa30BaHMs Ha MPOTSHKEHUH BCEU KU3HU JJISl yCIIEITHON
npodeccuoHaNbHOM NeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM UHAMBHUIYAIbHON TPAEKTOPUU 00pa30BaHUsl U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTeMaTHYECKIX 00BEKTOB, 3a/1a4,
pEelIeHUH, pacCyKICHHUI; YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B MICKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIINEH B NEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, MPUPOIBI U 00IIEeCTBa, TOHUMaHUEM MaTeMaTUYECKOM HayKu Kak
cepbl 4enoBeUYeCKO! AeSITETbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;

OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKU U MAaTEeMaTUYECKOU KyJIbTYPOU KaK CPEACTBOM MO3HAHUS MHPA;

OBJIaJICHUEM MPOCTEUIITUIMH HaBBIKAMH HCCIIEIOBATEICKON AESITETbHOCTH.

du3znyeckoe BOCNUTaAHUE, (POPMUPOBAHNE KYJIbTYPbI 310POBbS M SMOIUOHAJBHOTO0 0J1IArONOJIY M

TOTOBHOCTBIO MPUMEHITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbsI, BEICHHS 3JOPOBOTO
o0pa3a )X13HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH U OTABIXA, PETYIsApHas pu3ndecKas
aAKTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hICKCHU, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TaKOTO ke MpaBa
JIPYroro 4eyioBeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAIINEH Ha TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM [Tl PEIICHHUS 33/1a4 B 00JIACTH COXPAaHHOCTH
OKPY’KaIoIIeH cpe/ibl, MJIaHUPOBAHUS MTOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
cpebl;

OCO3HAHMEM TJI00ATFHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM H ITyTel UX PELICHuUS.

JInuHOCTHBIE pe3y/bTaThl, 00ecTeYUBAIOIINE AJANTANUIO 00YYAKIIErocsl K M3MEeHA UM
YCJOBHAIM COUMATBHOM M MPUPOJAHOM Cpeabl:

— TOTOBHOCTBIO K HeﬁCTBHHM B YCIIOBHAX HeOHpeI[eJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHA cBOEH



KOMIICTCHTHOCTU YCPE3 MPAKTUUCCKYIO ACATCIBHOCTD, B TOM YHUCJIC YMCHUC YUUTBHCA Y APYTUX J'IIO,I[CI\/'I,
HpI/IO6peTaTL B COBMECTHOH JIeSITETLHOCTH HOBBIS 3HAHUA, HABBIKH 1 KOMIICTCHIIUA U3 OIIbITA APYTHUX;

— H606XOI[I/IMOCTBIO B (l)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>i, B TOM 4YHUCJIC (pOpMy.]'II/IpOBaTB nacu, mOHATHA,
TUIIOTE3bI 00 00BEKTAX U SABJICHUSAX, B TOM YUCJIC paHCC HC U3BCCTHLIX, OCO3HABATH I[G(I)I/II_II/ITBI
COOCTBEHHBIX 3HAHHUM M KOMHCTCHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHC;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATEH CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUs U ASUCTBUS, (HOpMyTUpOBaTH
U OLEHUBATh PUCKU U MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpenmeTHble pe3yIbTaThl OCBOSHUS IPOrpaMMBbl yueOHOT0 Kypca « Airedpa» XapakTepusyroTcs

OBJIAJICHUEM YHUBEPCATIbHbIMU RO3HA6AME/IbHbBIMU ()edcmeu}mu, YHUBEPCAIbHBIMU KOMMYHUKAMUBGHbBIMU

OelicmeusAMU U YHUBEPCANbHLIMU PEYIAMUSGHBIMU OeLiCNEUAMU.

1) Vuusepcanvuvie noznasamensnuie oeticmaus obecneyusarom gopmuposanue 6a308biX KOCHUMUBHBIX

npoyeccoes o6yqai0u;uxc;z (OCGO@HM@ Memooo8 NO3HAHUS OKpYyatcarnomweco mupa, npumeHerue 102u4eCcKux,

uccuedosamenbCKux onepayuil, ymenull pabomams ¢ ungopmayueii).

Ba3oBble Jjornueckue neiicTBUA:

— BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHYECKIUX OOBEKTOB, MTOHITHH,
OTHOIIECHUN MEXY HOHATHAMHE; (HOPMYITUPOBATH ONPEIEICHUS TOHATHIA; yCTaHABINBAThH
CYUIECTBEHHBIN MPU3HAK KITaCCU(PUKAIINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPHU
IIPOBOAMMOIO aHAJIN3A;

— BOCIPUHUMATh, OPMYJIUPOBATH U NPe0OPa30BIBATH CYKJIEHUS: YTBEPAUTEIbHBIE U

OTpULATCIIBHBIC, CINHUYHBIC, YACTHBIC U 06IlII/Ie; YCJIOBHBIC,

— BBIABJIATh MATCMATHYCCKUC 3AKOHOMCPHOCTH, B3aUMOCBA3U U ITPOTHUBOPECUN B (1)aKTaX, JaHHBIX,
Ha6J'II021€HI/I${X N YTBCPXKACHHUAX, MPEATIAraTb KpUTCPUHN JIS1 BBIABIICHUA SaKOHOMepHOCTeﬁ u

MIPOTUBOPEUUI;

— JACJIaTb BBIBOJbLI C UCIIOJIb30OBAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX

YMO3aKIIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

— Ppa30upaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHUH (IIpsIMbIE U OT IPOTUBHOTO), IPOBOJAUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKa3aTeIbCTBA MaTeMaTHUECKHX ()aKTOB, BBICTpanBaTh ApryMEHTAIHIO,

MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

— BbIOMpaTh crioco0 peleHus yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLEHUS,
BbIOMpPATh HaHOOJIEE MOIXOAAIMMI ¢ YYETOM CaMOCTOSITENBHO BBIIACICHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTe/ILCKHeE JeiiCTBUA:

— HCIOJIB30BaTh BOMPOCH! KaK UCCIIeI0BATENbCKII HHCTPYMEHT MO3HAHUS;, (POPMYIMPOBATH BOIIPOCHI,
(ukcupymoue npoTUBOpedre, MpodieMy, CaMOCTOATEIHLHO YCTaHABIMBATh UICKOMOE U IaHHOE,
(hopMUpOBaTh TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

— TPOBOIMTH IO CAMOCTOSATEIBLHO COCTABIICHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJIbIIIOE
UCCJICIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH 00bEKTOB
MEXIy COOOI;

— CaMOCTOSITENIbHO (GOpMYITHUPOBAaTh 0000IIEHHUS U BHIBOABI IO Pe3yJIbTaTaM MPOBEAEHHOTO



HaOJIIOICHNS, UCCIICIOBAHUSI, OIICHUBATH JOCTOBEPHOCTD MOJTYYEHHBIX PE3yIbTaTOB, BHIBOJIOB H
000011IeHHI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PAa3BUTHUC IMPOLECCA, a TAKIKC BbIABUT'ATh ITPCATIOIIOKCHHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUX.

PatGora ¢ undopmaunmeii:

— BBISBJIATH HEIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS PEIICHUs
3a1a4H;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH MH(OPMAIIHIO pa3IMYHBIX
BUJIOB U (JOPM IMIPEICTABICHHUS;

— BBIOMpaTh hopMy npencTaBieHUs] UH(OPMAIMH U WIUTIOCTPUPOBATH PEeIIaeMble 3a7a4l CXeMaMH,
JrarpaMMaMH, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

— OLEHHMBATh HAIEKHOCTh HH(POPMAIIUU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM HITU

c(hOpMYJIUPOBAHHBIM CAMOCTOSITEITHLHO.

2) VHhueepcanvnvlie KommyHukamueHwle oelicmeus 0becneuusarom cqhopmupo8anHOCms COYUATbHbIX
HABLIKOB 00YUAIOUJUXCHL.
OO0menne:

— BOCIIPpUHUMATh U Q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMU U LECTIAMU OGH.[CHI/ISI;
SICHO, TOYHO, T'PAaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MMCbMECHHBIX TCKCTAX, 1aBaTh

MOACHCHMUS 110 X0y PCIICHHA 3aJa4i, KOMMCHTUPOBATH HOqueHHBIfI PE3YIbTAT,

— B X0JI€ 00CY»€HHUsI 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON TEMbI, IPOOJIEMBI, pelIaeMoii
3aJ1a4M, BHICKA3bIBAaTh UJI€U, HAIIEJIEHHBIE HA TIOUCK PEIICHHUS; COMOCTABIISATh CBOU CYKICHHUS C
CYKICHUSIMH JIpYTHX YUYaCTHUKOB JAMAJIOra, OOHApy>KUBATh pa3IMuue U CXOJICTBO MO3ULINI; B
KOPPEKTHOH Gopme (HopMyITHUpOBATh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

— MPEICTABIATH PE3YJIbTAThl PEIICHUS 3a]]a4H, SKCIICPUMEHTA, UCCIISIOBAHUS, TTPOCKTA;
CaMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYTUICHUS ¢ YIETOM 3a/1a4 MIPE3CHTAUMA U 0OCOOCHHOCTEN
ayJIUTOPHH.

CoTpyannuecTBo:

— IOHMWMAThb U UCIIOJIB30BAaTh NPECUMYIICCTBA KOMaH)IHOﬁ n I/IHI{I/IBI/IHY&]’IBHOﬁ pa6OTI)I IIpu pCUHICHUA
yqe6HI)IX MaAaTEeMaTUYCCKUX 3aJa4,

— MNPUHHUMATH LeJIb COBMECTHOMN JESITeIbHOCTH, TUIAaHUPOBATh OPraHU3aI[MI0 COBMECTHOM padoThI,
pacrpenensaTh BUAbI paboT, JOrOBapUBaATHCS, 00CY)AaTh MPOIECC U PE3yJIbTaT padoThl; 00001IaTh
MHEHHS HECKOJIbKUX JTFOJICH;

— ydYacTBOBATh B IPYIIOBEIX opMax paboThI (00CYX)aeHUSI, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI 1
ap.);
— BBINIOJTHATH CBOIO YacTh PabOTHI U KOOPIMHUPOBATH CBOM JACUCTBUS C APYTUMH WICHAMH KOMaHIbI,

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT [0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBUSL.

3) Vuueepcanvhvie pezyisamusHble Oelicmsusi 00ecneuusaom Gopmuposanue CMoviCi08blX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCTIUL.

Camoopranuzanusi:



CaMOCTOSITEJIbHO COCTABIISATh IUIAH, aJITOPUTM PELleHHs 3a]1aui (MM €ro 4acTh), BBIOUPATh CI1oco0
peleHus ¢ y4€TOM UMEIOIIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI pEIIeHU ¢ y4éTOM HOBOW HHpOpPMALIUH.

CaMOKOHTPOJIb:

— BJIAACTH CIOCOO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOLECCa U PE3yJIbTaTa pCIICHUA

MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHNH 3a/1a4¥, BHOCUTh KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTOHTGHBCTB, HaﬁjleHHBIX OIHI/I60K, BBISIBJICHHBIX pr,)lHOCT@fI;

— OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JeATEIbHOCTH TOCTABICHHOM LIEJU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI JOCTHKEHUS WM HEJAOCTYXKEHUS LEIH, HaXOAUTh OMIMOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOTO Kypca « Anredpa» 8 Kiacc TOMKHO 00eCednBaTh TOCTIKEHUE CIIEAYIOMINX
MNPECAMCTHBIX 06pa3OBaTCJIbHBIX PE3YJILTATORB!:

Yuciaa ¥ BBIYUCIEHUS

Hcnonp30BaTh HayaabHbIE PEACTABICHUS O MHOKECTBE IEUCTBUTEIIBHBIX YACEI U1 CPABHEHMS,
OKpYTJICHUS M BBIUMCIICHUI; N300pakaTh NEHCTBUTEIbHbIC YHCIa TOUKAMU Ha KOOPAWHATHOMN MPSIMOH.

[TpumMeHsTH MOHATHE apUPMETHIECKOTO KBaJPATHOTO KOPHS; HAXOAUTH KBaJpaTHbIE KOPHH, UCTIONb3YS
IIPY HEOOXOIMMOCTH KaJIbKYJISITOP; BBIIIOJIHATH TPE0Opa30BaHs BhIPAKEHUI, COAEepKAIINX KBAJApaTHbIE
KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonbs3oBath 3anucu OOJIBIINX U MAJIBIX YUCEN C MOMOIIBIO JECATUYHBIX ApoOeit u creneneit uncna 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHSTh MOHATHE CTENEHU C LIETbIM [TOKA3aTeIeM, BBINOIHIATH MPeoOpa3oBaHMsI BbIPaKEHUH,
COZIepKAIIUX CTEIICHH C LEIBIM I0Ka3aTeIIeM.

BbInonHATE TOXAECTBEHHbIE TPpeo0pa30BaHusl pallMOHAIbHBIX BRIPAXKEHUN HA OCHOBE MPaBUJI IEHCTBUN
HaJ{ MHOTOWICHAMH U alTeOpandecKuMu APOOSMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUATEIIH.

[IpumensTs npeoOpa3oBaHMsl BIpaXKEHUHN AJIsl PELLIEHUS Pa3InYHbIX 3a/1a4 U3 MAaTEMAaTUKH, CMEXHBIX

MIPEAMETOB, U3 PEAIbHON IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeiiHble, KBapaTHbIE YPABHEHUS U PALlMOHAIBHbBIC YPaBHEHUS, CBOSIINECS K HUM, CUCTEMBbI
JIByX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoaUTH MpOCTENIINE UCCIECTOBAHNS YPABHEHUI M CUCTEM YPAaBHEHUI, B TOM YHCJI€ C MPUMEHEHUEM
rpaduyecKux npeacTaBieHuil (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE UM CUCTEMa ypaBHEHUH pelieHus,
€CJI UMEET, TO CKOJIBKO, | TIp.).

[lepexoauts OT c0BECHOI (POPMYITUPOBKH 33/1a4H K €€ anreOpanyeckoil MOJENU ¢ TOMOIIbIO COCTaBICHUS
YpaBHEHUS WM CUCTEMbl YPaBHEHU, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]auu
MOJTyYEHHBIH pe3ybTaT.

[IpuMeHsTh CBOMCTBA YHCTIOBBIX HEPABEHCTB JJISl CPABHEHHUS, OLICHKH; pellaTh JUHEHHbIE HEPaBEHCTBA C
OJIHOI IepeMEHHON U UX CUCTEMBI; AaBaTh rpaQuecKyI0 WLTIOCTPAIII0 MHOXKECTBA PEIICHUI HEPaBeHCTBA,
CHUCTEMbI HEPABEHCTB.



DOyHKUUH

[Tonnmathp 1 uCNONB30BaTh QYHKIIMOHATBHBIC TTOHITHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHUS);
OTIpeeNATh 3HaueHHe (PYHKIIUU MO 3HAUCHUIO apTyMEHTa; OMPEeNATh CBOMCTBA PYHKIHMH 10 €€ rpaduky.

Ctpourts rpaduku d1eMeHTapHbIX QYHKIHA BUga y = k/x , y = X2, y= X2, y=\/x, y= IxI; omuceiBath
CBOMCTBa YHMCIOBOM (hyHKIUU 1O e€ rpaduKy.



TEMATHUYECKOE IINTAHUPOBAHHUE

n/n

HaumeHnoBanmue pa3ieioB U TEM IPOrpamMmabl

KoandecTBo yacoB

BCEro [ KOHTPOJIbHbIE

padoThI

NpaKTHYeCKne
padoThI

JlaTa
H3Yy4eHUs:

Buabl 1esiTeJbHOCTH

Bunapbl,

hopmsr
KOHTPOJIs

DJIeKTPOHHBIE
(uudposbie)
obpa3oBaTebHbIe
pecypcesl

Paznen 1. Uncia u BbruuciaeHusi. CTeneHs ¢ 1eJbIM MoKa3aTesieM

1.1.

CTerneHb ¢ 1eJbIM TOKa3aTeNIeM.

2 0

DopMyIMpOBaTh ONpPEIEICHUE CTENEHN C LEIbIM [10Ka3aTeIeM;
IMpencraiaTh 3aKCh OOJIBIINX U MAJIbIX YUCEI B CTAHAAPTHOM BHJE;
CpaBHUBATb YKCIIA U BEIMYUHBI, 3aIIMCAHHBIE C UCIIOJIB30BaHUEM cTeneHu 10;
Hcnonp30BaTh 3anuch 4nces B CTaHJAPTHOM BHJIE /I BBIPAXKEHUs pa3MEPOB
00BEKTOB, JIUTEIBHOCTHU MIPOLIECCOB B OKPYIKAIOILEM MHPE;
DopMyIMpOBaTh, 3AMKCHIBATH B CUMBOJIIMYECKOH (hOpME U MILTIOCTPUPOBATH
MIPUMEPaMH CBOMCTBA CTENEHU C LIE/IbIM I0Ka3aTeNEM;

ITpuMeHsATH CBOMCTBA CTENEHHU JUIs IPeoOpa3oBaHUs BbIPAKEHHH,
COZIEPKALIUX CTENEHHU C LIENIBIM II0Ka3aTENEM;

BeInonHATh A€iCTBYS C YMClIaMH, 3alIMCAaHHBIMH B CTAHJ]APTHOM BHJIE
(YMHOXEHUE, JIeNICHUE, BO3BE/ICHUE B CTEIEHb);

VYerHbrit
oI1poc;
TTuceMeHHBIIH
KOHTPOJIb;

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

1.2

CTaH,Z[apTHa}I 3aIruch Ynciaa.

DopMyIHPOBATh ONpEeNICHHE CTEIEHH C IIEJIBIM IT0Ka3aTeneM;
IpencrapiaTh 3amuch OONBIINX U MAIbIX YHCEN B CTAHIAPTHOM BUJIC;
CpaBHUBATh YHCIIA U BEIMYNHBL, 3a[IMCAHHbIC C HCIIOIb30BaHUEM cTereH: 10;
Vcnonb30Bath 3aMCh YUCE B CTAHAAPTHOM BHJIE UL BBIDOXKCHHS Pa3MEpOB
00BEKTOB, JUIHTEIBHOCTH IIPOLIECCOB B OKPYKAIOIIEM MUPE;
DopMyIHPOBATh, 3aIMCHIBATE B CHMBOIIMIECKO (JOpMe U MILTIOCTPHPOBATh
IIPEMEPaMHU CBOUCTBA CTENCHH C LEJIBIM II0Ka3aTelleM;

IIpumeHsATH CBOICTBA CTENEHH VISl TPe0Opa30BaHUs BEIPAXKCHUIA,
COJIepIKaIIUX CTEHCHH C LEeJIBIM [10Ka3aTelIeM;

BeinonHaATh AefcTBUS ¢ YUCIaMu, 3alIMCaHHBIMU B CTaHJIAPTHOM BUJIE
(YMHOXXEHUE, JIEIIEHUE, BO3BE/ICHUE B CTEIIEHD);

YcTHbrit
orpoc;

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

1.3.

Pa3mepsl 00BbEKTOB OKpYIKaroiero Mupa (ot
9JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKUX OOBEKTOB),
JUINTEIBHOCTD IPOLECCOB B OKPYIKAIOILEM MHPE.

DopMyIMpOBaTh ONMpPEEICHUE CTENEHN C LEIbIM I10Ka3aTeIeM;
IpencraBiaThb 3anKUCh OOJBIINX U MAJIbIX YUCEI B CTAHAAPTHOM BUJIE;
CpaBHUBATb YKCIIA U BEJIMYUHBI, 3aIIMCAHHBIE C UCIIOJIL30BaHUEM cTenenu 10;
Hcnonb30BaTh 3aMUCh YUCEN B CTAHJAPTHOM BUJIE 1T BHIPAXKEHUS Pa3MEPOB
00BEKTOB, AIUTEILHOCTHU MPOLIECCOB B OKPYKAOIEM MHPE;
DopMyIHpOBAaTh, 3AMKCHIBATH B CUMBOJIIMYECKO (hOpME U MITIOCTPUPOBATH
MPHUMEPAMH CBOMCTBA CTENEHHU C LIEJBIM MOKA3aTeNIeM;

IIpuMeHsTH CBOMCTBA CTENEHHU JUIs TPeoOpa30BaHUs BbIPAKECHHH,
COZIEpKALIMX CTEHEHHU C LIEJIBIM MOKa3aTesIeM;

BBbINOIHATE JEHCTBUS € YMCIIAMH, 3aIIMCAHHBIMU B CTAaHIAPTHOM BUJIE
(YMHOXXEHUE, JIeIICHUE, BO3BE/ICHUE B CTEIICHB);

VYcrHbrit
onpoc;
TIucbmeHHbII
KOHTPOJIb;

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




1.4. | CgoiicTBa CTEINEHN C LIEIbIM MOKa3aTeIeM DopMyIHPOBATH ONPEAEICHHE CTEIICHH C LEJIBIM OKa3aTeNIeM; VYcerubrit https://resh.edu.ru
IpencTaBnsaTh 3anKuch OOJBLIMX M MAJIbIX YHCEN B CTAHAAPTHOM BUJIC; orpoc; https://www.yaklass.ru
CpaBHHBATh YHCJIAa U BEJIMYHMHbI, 3alIMCaHHBIC ¢ HcToyb3oBaHueM ctenenu 10; | Tlucemennsiit | https://uchi.ru
Hcnonb30BaTh 3aMKch YHCE B CTaHIAPTHOM BU/IC I BBIPAXKECHUS pasMEpPOB KOHTPOJIb,
00BEKTOB, JIUTEIBLHOCTHU MPOLIECCOB B OKPYIKAIOIIEM MHPE;
DopMyIMpPOBaTh, 3AMKCHIBATH B CHMBOJIMYECKOH ()OpME U MILTIOCTPUPOBATH
MPHUMEPAMH CBOIMCTBA CTENIEHH C LIEJIBIM MOKa3aTesIeM;
ITpuMeHSTh CBOMCTBA CTEMEHH AJIs IPeoOpa3oBaHuUs BIPAKCHHIA,
COZIEPIKAIIMX CTEHCHHU C LIEJIBIM MOKa3aTeNIeM;
BBINOMHATD IEUCTBHS C YHCIIaMH, 3alTMCAHHBIMU B CTAaHJaPTHOM BUJIE
(YMHOXXEHHE, JIeNICHUE, BO3BE/ICHUE B CTEIICHB);

HWroro no paszneny

Paznen 2. Yncaa u Beryucienusi. KBagpatnosie KopHu

2.1. | KBajgparHblit KOpeHb U3 YHUCIIA. DopMynHpOBATh ONPEEICHHE KBAPATHOIO KOPHS U3 YUCIa, Vernslii https://resh.edu.ru
apr(MeTH4ecKoro KBaJpaTHOro KOPHs; or1poc; https://www.yaklass.ru
ITpuMeHSATH OrepalMio N3BJICYEHHs KBAJPATHOTO KOPHS U3 YKCa, ucnonb3ys | ITucemennsiit | https://uchi.ru
IPH HEOOXOUMOCTH KaJIbKYJIATOP; KOHTPOJIb;

OLleHl/lBaTb KBaJpaTHLIC KOPHU LEJIBIMH YUCIIaMHU U ACCATUIHBIMU /:lp06$[Ml/l;
CpaBHUBATb U YIOPSJOUMBATh PALMOHAIBHBIE U UPPALIMOHATIBHbIC YHCIIA,
3alMCaHHBIE C TIOMOIIbIO KBAJPATHBIX KOPHEH;

HccnenoBars ypaBHEHHE X2 = a, HAXOJUTh TOYHBIC U IPHOIMKEHHBIC KOPHH
npu a > 0;

HccnenoBate cBOWCTBA KBaAPAaTHBIX KOPHEH, TPOBO/S YHCIIOBbIE
9KCIIEPUMEHTHI C HCIOJIB30BAaHUEM KaJIbKYJISITOpa (KOMIIBIOTEPa);
JlokasbIBaTh CBOMCTBA apr(PMETHIECKNX KBAJAPATHBIX KOPHEH; IPUMEHATD HX
JUTs TIpeoOpa3oBaHus BHIPAKEHHUI;

BbINOMHATE IpeoOpa3oBaHus BHIPAKEHUH, COAEPKALIMX KBAAPATHBIC KOPHH.
BeIpakaTh NepeMEHHbIE U3 TEOMETPUUECKUX U (usndeckux Gpopmyi;
BbruncnaTh 3HaUCHUS BRIPAXKCHHUH, COJEpIKaIMX KBaJpaTHbIC KOPHH,
UCIIONB3YS MPH HEOOXOIMMOCTH KaJIbKYJISATOD;

Hcnonp3oBaTh B X0/ie peIICHUS 3a1a4 JIeMEHTapHbIC PeICTaBICHHUS,
CBSI3aHHBIE C TPHOTMKEHHBIMYU 3HAYCHUSIMHU BEJIMYNH;

3HAKOMHUTBCSI C UCTOPHEH pa3BUTHS MaTeMaTHKU;




2.2.

[TonsiTue 00 UPPALMOHATIBEHOM YHUCIIE.

DopMyHupoBaTh ONpeJIEICHUE KBAJPATHOIO KOPHS U3 YMCIIA,
apr(MEeTHIECKOro KBapaTHOTO KOPHS;

npl/lMCHﬂTb Onepanuio U3BJICYCHUA KBAAPATHOI'O KOPHA U3 YHCJIa, UCIIOJIb3Y
IIPU HEOOXOAUMOCTH KaJIbKYJISTOP;

OI.ICHI/IBaTL KBaJApaTHBIC KOPHU LEJIBIMH YUCTIaMH U JCCATUIHBIMUA }Z[p06${MI/I;
CpaBHUBATh U YIOPSI0UMBATh PALMOHATIbHBIE U UPPALMOHATIBHbIC YHCIIa,
3aMUCaHHbIE C MOMOIIBIO KBAaZPATHBIX KOPHEH;

HccnenoBaTs ypaBHeHHE X2 = a, HAXOAUTh TOYHbBIE U NPUOMIKEHHbBIE KOPHU
mpu a > 0;

HccnenoBate cBOWCTBA KBaAPATHBIX KOPHEH, TPOBOIS YHCIIOBBIC
OKCIIEPHMEHTHI C HCIIOJIb30BAHHEM KaJIbKYJIATOpa (KOMITBIOTEPa);
Jloka3bIBaTh CBOICTBA apU(PMETHUECKNX KBAIPATHBIX KOPHEH; IPUMEHSATh HX
JUISL TIpeoOpa3OBaHMs BEIPAKCHHIT;

BrImonHATh peo6pa3oBaHus BEIPAKECHUH, COAEPKAIINX KBAJAPaTHbIC KOPHH.
BsipaxaTs nepeMeHHBIE U3 TeOMETPHIECKUX H PpU3HIecKHX QopMyIT;
BeraucisaTs 3Ha4eHUS BRIPKECHUH, COACPKAIINX KBapaTHbIC KOPHH,
HCIIOJIB3YS IPU HEOOXOAUMOCTH KalIbKYJIATOD;

Hcnonb30Bath B X0/ie PEIISHHS 3a/1a4 dIeMEeHTapHbIe IPECTaBIeHNs,
CBSI3aHHBIC C IPHOIMKEHHBIME 3HAYEHUSIMU BEIIHIHH;

3HAKOMUTBCS C HCTOpHUEH pa3BUTHS MaTeMaTHKH;

YcrHbIi
onpoc;

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

2.3.

ﬂeCﬂTH‘{HbIC l'lpl/l6J'Il/l)KeHl/l${ UPppalOHAIBHBIX YHCEIT.

DopMyIHpOBATh ONPEEICHHE KBAJPATHOIO KOPHS U3 YUCIa,
apr(MEeTHIECKOro KBaJpaTHOTO KOPHS;

l'lpqu:Hsm; Onepanuio U3BJICYCHUSA KBAIPATHOI'O KOPHS U3 YUCJIa, UCIIOJIB3Y s
IIPU HEOOXOAUMOCTH KaJbKYJISTOP;

OHCHI/IBaTL KBaJApaTHBIC KOPHU LEJBIMH YUCIIaMH U JCCATUIHBIMUA }:[p06$lMI/l;
CpaBHUBATh M YIIOPSJOUMBATh PALMOHAIbHBIC U UPPALMOHATIBHbIC YHCIIa,
3aMMCaHHbIE C TOMOIILBIO KBAaJPATHBIX KOPHEH;

HccnenoBars ypaBHEHHE X2 = a, HAXOJUTh TOYHBIC U TPHOIMIKEHHBIC KOPHH
mpu a > 0;

HccnenoBaTh cBOMCTBA KBaIpaTHBIX KOPHEH, TPOBOJIS YHUCIIOBBIC
9KCHEPUMEHTBI € UCTIONB30BAaHUEM KAIIBKYJIATOPA (KOMITBIOTEPA);
JlokasbIBaTh CBOMCTBA apr(PMETHIECKNX KBAJAPATHBIX KOPHEH; IPUMEHATD X
JUIs IpeoOpa3oBaHMs BBIPAKEHHH;

BeinonHsTh IpeoOpa3oBaHusl BBIPAKEHHH, COAEPKAIINX KBapaTHbIE KOPHH.
BeipaxkaTh epeMeHHbIC U3 TEOMETPHYECKUX U (PU3HUECKHX (HOpMYJT;
BbI4ucnsTh 3HaYCHMS BBIPAKESHHH, COJIEPIKAIINX KBa/IpaTHbIE KOPHU,
UCIIONB3YS PH HEOOXOIMMOCTH KaJIbKYJIISATOD;

Hcnonp30Bath B X0/I€ PEIICHHS 3a/1a4 3JIEMEHTapHBIE IIPEICTABICHUS,
CBSI3aHHBIE C IPHOIMKEHHBIMU 3HAYCHUSIMHU BEJIMYUH;

3HAaKOMHTBCS C ICTOPUEH Pa3BUTHS MaTEMAaTHKH;

YcrHblit
orpoc;
[TuceMeHHbIi
KOHTPOJIb;

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




24.

JlelicTBUTENIbHBIE YKCTIA.

DopMyupoBaTh ONpEJIEICHUE KBAJPATHOIO KOPHS U3 YMCIIA,
apr(MEeTHIECKOro KBapaTHOTO KOPHS;

npl/lMCHﬂTb Onepanuio U3BJICYCHUA KBAAPATHOI'O KOPHA U3 YHCJIa, UCIIOJIb3Y
IIPU HEOOXOAUMOCTH KaJIbKYJISTOP;

OI.ICHI/IBaTL KBaJApPaTHBIC KOPHU LUEJIBIMH YUCIIaMH U JCCATUIHBIMUA }Z[p06${MI/I;
CpaBHUBATh U YIOPSI0UMBATh PALMOHATIbHBIE U UPPALMOHATIBHbIC YHCIIa,
3aMUCaHHbIE C MOMOIIBIO KBAaZPATHBIX KOPHEH;

HccnenoBaTh ypaBHeHHE X2 = a, HAXOAUTh TOYHbIE U IPUOMIDKEHHBIE KOPHU
mpu a > 0;

HccnenoBate cBOWCTBA KBaAPATHBIX KOPHEH, TPOBOIS YHCIIOBBIC
9KCIIEPHMEHTHI C HCII0JIb30BAHHEM KaJIbKYJIATOpa (KOMITBIOTEPa);
Jloka3bIBaTh CBOICTBA apU(PMETHUECKNX KBAIPATHBIX KOPHEH; IPUMEHSATh HX
JUISL TIpeoOpa3OBaHMs BEIPAKCHHIT;

BrImonHATh peo6pa3oBaHus BEIPAKECHUH, COAEPKAIINX KBAJAPaTHbIC KOPHH.
BsipaxaTs nepeMeHHBIE U3 TeOMETPHIECKUX U GpU3HIecKHX QopMyIT;
BeraucisaTs 3Ha4eHUS BRIPKECHUH, COACPKAIINX KBapaTHbIC KOPHH,
HCIIOJIB3YS IPU HEOOXOAUMOCTH KalIbKYJIATOD;

Vcnonb30BaTh B X0/ie pEIISHHs 3a/1a4 dIeMEeHTapHbIe IPeICTaBIeHNs,
CBSI3aHHBIC C IPHOIMKEHHBIME 3HAYEHUSIMU BEIIHIHH;

3HAKOMUTBCS C HCTOpHUEH pa3BUTHS MaTeMaTHKH;

YcrHbIi
onpoc;

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

2.5.

CpaBHeHHUe IeHCTBUTEIBHBIX YUCEI.

DopMyIHpOBaTh ONpPEEICHHE KBaJPATHOIO KOPHS U3 YUCIa,
apr(MEeTHIECKOro KBaJpaTHOTO KOPHS;

l'lpqu:Hsm; Onepanuio U3BJICYCHUSA KBAIPATHOI'O KOPHS U3 YUCJIa, UCIIOJIB3Y s
IIPU HEOOXOAUMOCTH KaJIbKYJISTOP;

OHCHI/IBaTL KBaJApaTHBIC KOPHU LEJBIMH YUCIIaMH U JCCATUIHBIMUA }:[p06$lMI/l;
CpaBHUBATh M YIIOPSJOUMBATh PALMOHAIbHBIC U UPPALMOHATIBHbIC YHCIIa,
3aMMCaHHbIE C OMOIIBIO KBAaJPATHBIX KOPHEH;

HccnenoBats ypaBHEHHE X2 = a, HAXOJUTh TOYHBIC U TPHOIMIKEHHBIE KOPHH
mpu a > 0;

HccnenoBaTh cBOMCTBA KBaIpaTHBIX KOPHEH, TPOBOJIS YHUCIIOBBIC
9KCHEPUMEHTBI € UCTIOIB30BAaHUEM KAIIBKYJIATOPA (KOMITBIOTEPA);
JlokasbIBaTh CBOMCTBA apr(PMETHIECKNX KBAJAPATHBIX KOPHEH; IPUMEHATD X
JUIs IpeoOpa3oBaHMs BBIPAKEHHH;

BeinonHaTh IpeoOpa3oBaHus BBIPAKEHHH, COAEPKAIINX KBaJPaTHbIE KOPHH.
BeipaxkaTh epeMeHHbIC U3 TEOMETPHYECKUX U (PU3HUECKHX (HOpMYJT;
BbI4ucnsTh 3HaYCHMS BBIPAKESHHH, COJIEPIKAIINX KBa/IpaTHbIE KOPHU,
UCIIONB3YS PH HEOOXOIMMOCTH KaJIbKYJIISATOD;

Hcnonp30Bath B X0/I€ PEIICHHS 3a/1a4 3JIEMEHTapHBIE TIPEICTABICHUS,
CBSI3aHHBIE C IPHOIMKEHHBIMU 3HAYCHUSIMHU BEJIMYUH;

3HAaKOMHTBCS C ICTOPUEH Pa3BUTHS MaTEMAaTHKH;

YcrHbIit
orpoc;
[TuceMeHHbIi
KOHTPOJIb;

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




2.6.

Apupmernueckuii KBaapaTHbIil KOPEHb.

DopMyupoBaTh ONpEJIEICHUE KBAJPATHOIO KOPHS U3 YMCIIA,
apr(MEeTHIECKOro KBaJpaTHOTO KOPHS;

npl/lMCHﬂTb Onepanuio U3BJICYCHUA KBAAPATHOI'O KOPHA U3 YHCJIa, UCIIOJIB3Y
IIPU HEOOXOANMOCTH KaJIbKYJISTOP;

OI.ICHI/IBaTL KBaJApaTHBIC KOPHU LEJIBIMH YUCTIaMH U JCCATUIHBIMUA }Z[p06${MI/I;
CpaBHUBATh U YIOPSI0UMBATh PALMOHATIbHBIE U UPPALMOHATIBHbIC YHCIIa,
3aMUCaHHbIE C MOMOIIBIO KBAaZPATHBIX KOPHEH;

HccnenoBaTh ypaBHeHHE X2 = a, HAXOAUTh TOYHbIE U IPUOMIDKEHHBIE KOPHU
mpu a > 0;

HccnenoBate cBOWCTBA KBaAPATHBIX KOPHEH, TPOBOIS YHCIIOBBIC
OKCIIEPHMEHTHI C HCIIOJIb30BAHHEM KaJIbKYJIATOpa (KOMITBIOTEPa);
Jloka3bIBaTh CBOICTBA apU(PMETHUECKNX KBAIPATHBIX KOPHEH; IPUMEHSATh HX
JUISL TIpeoOpa3OBaHMs BEIPAKCHHIT;

BrImonHATh peo6pa3oBaHus BEIPAKECHUH, COAEPKAIINX KBAJAPaTHbIC KOPHH.
BeipaxaTs nepeMeHHBIE U3 TeOMETPHIECKUX H GpU3HIecKHX QopMyIT;
BeraucisaTs 3HaYeHUS BRIPKECHUH, COACPKAIINX KBapaTHbIC KOPHH,
UCIIOJIB3YS IPU HEOOXOAUMOCTH KalIbKYJIATOD;

Hcnonb30Bath B X0/ie PEIISHHS 3a/1a4 dIeMEeHTapHbIe IPECTaBIeHNs,
CBSI3aHHBIC C IPHOIMKEHHBIME 3HAYEHUSIMU BEIIHIHH;

3HAKOMUTBCS C HCTOpHUEH pa3BUTHS MaTeMaTHKH;

YcrHbIi
onpoc;

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

2.7.

VYpaBueHue Buaax2 =a.

DopMyHpOBaTh ONpPEEICHHE KBAJPATHOIO KOPHS U3 YUCIa,
apr(MEeTHIECKOro KBaJpaTHOTO KOPHS;

l'lpqu:Hsm; Oonepanuio U3BJICYCHUSA KBAIPATHOI'O KOPHS U3 YUCJIa, UCIIOJIB3Y s
IIPU HEOOXOAUMOCTH KaJbKYJISTOP;

OHCHI/IBaTL KBaJApaTHBIC KOPHU LEJBIMH YUCIIaMH U JCCATUIHBIMUA }:[p06$lMI/l;
CpaBHUBATh M YIIOPSJOUMBATh PALMOHAIbHBIC U UPPALMOHATIBHbIC YHCIIa,
3aMMCaHHbIE C OMOIIBIO KBAaJPATHBIX KOPHEH;

HccnenoBars ypaBHEHHE X2 = a, HAXOJUTh TOYHBIC U TPHOIMKEHHBIC KOPHH
mpu a > 0;

HccrnenoBaTh cBOMCTBA KBaIpaTHBIX KOPHEH, TPOBOJIS YHUCIIOBBIC
9KCHEPUMEHTBI € UCTIONB30BAaHUEM KAIIBKYJIATOPA (KOMITBIOTEPA);
JlokasbIBaTh CBOMCTBA apr(PMETHIECKNX KBAJAPATHBIX KOPHEH; IPUMEHATD X
JUIs IpeoOpa3oBaHMs BBIPAKEHHH;

BeinonHaTh IpeoOpa3oBaHus BBIPAKEHHH, COAEPKAIINX KBaJPaTHbIE KOPHH.
BeipaxkaTh epeMeHHbIC U3 TEOMETPHYECKUX U (PU3HUECKHX (HOpMYJT;
BbI4ucnsTh 3HaYCHNS BBIPAKESHHH, COJEPIKAIINX KBaIpaTHbIE KOPHU,
UCIIONB3YS PH HEOOXOIMMOCTH KaJIbKYJIISATOD;

Hcnonp30Bath B X0/I€ PEIICHHS 3a/1a4 3JIEMEHTapHBIE IIPEICTABICHUS,
CBSI3aHHBIE C IPHOIMKEHHBIMU 3HAYCHUSIMHU BEJIMYUH;

3HAaKOMHTBCS C ICTOPUEH Pa3BUTHS MaTEMAaTHKH;

YcrHbIi
orpoc;
[TuceMeHHbIi
KOHTPOJIb;

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




2.8.

CBoiicTBa apu(pMETHYECKUX KBAJAPATHBIX KOPHEH.

DopMyupoBaTh ONpEJIEICHUE KBAJPATHOIO KOPHS U3 YMCIIA,
apr(MeTHIECKOro KBaJpaTHOTO KOPHS;

npl/lMCHﬂTb Onepanuio U3BJICYCHUA KBAAPATHOI'O KOPHA U3 YKCJIa, UCIIOJIB3Y
IIPU HEOOXOANMOCTH KaJIbKYJISTOP;

OI.ICHI/IBaTL KBaJApaTHBIC KOPHU LEJIBIMH YUCIIaMH U JCCATUIHBIMUA }Z[p06${MI/I;
CpaBHUBATh U YIOPSI0UMBATh PALMOHATbHBIE U UPPALIMOHATIBHbIE YHCIIa,
3aMUCaHHbIE C MOMOIIBIO KBAaZPATHBIX KOPHEH;

HccnenoBaTh ypaBHeHHE X2 = a, HAXOAUTh TOYHbIE U IPUOMIDKEHHBIE KOPHU
mpu a > 0;

HccaenoBate cBOWCTBA KBaAPATHBIX KOPHEH, TPOBOIS YHCIIOBBIC
OKCIIEPHMEHTHI C HCIIOJIb30BAHHEM KaJIbKYJIATOpa (KOMITBIOTEPa);
JlokasbIBaTh CBOICTBA apu(PMETHUESCKNX KBAIPATHBIX KOPHEH; IPUMEHSATh HX
JUISL TIpeoOpa3OBaHMs BEIPAKCHHIT;

BrImonHATh peo6pa3oBaHus BEIPAKECHUH, COAEPKAIINX KBAJAPaTHbIC KOPHH.
BsipaxaTs nepeMeHHBIE U3 TeOMETPHIECKUX U GpU3HIecKHX QopMyIT;
BeraucisaTs 3HaYeHUS BRIPAKECHUH, COACPKAIINX KBAaJpaTHbIC KOPHH,
HCIIOJIB3YS IPU HEOOXOAUMOCTH KalIbKYJIATOD;

Vcnonb30BaTh B X0/ie pEIISHHS 3a/1a4 dIeMEeHTapHbIe IPeICTaBIeHNs,
CBSI3aHHBIC C IPHOIMKEHHBIME 3HAYECHUSIMU BEIIMYHH;

3HAKOMUTBCS C HCTOpHUEH pa3BUTHS MaTeMaTHKH;

YcrHbIi
orpoc;
[TuceMeHHbIH
KOHTPOJIb;

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

2.9.

[IpeoOpa3zoBaHKe YNCIOBBIX BBIPAXKEHUI, CO AeprKaLINX
KBaJIpaTHbIE KOPHU

DopMyIHpOBaTh ONpPEEICHHE KBaJPATHOIO KOPHS U3 YUCIa,
apr(MEeTHIECKOro KBaJpaTHOTO KOPHS;

l'lpqu:Hsm; Onepanuio U3BJICYCHUSA KBAIPATHOI'O KOPHS U3 YUCJIa, UCIIOJIB3Y s
IIPU HEOOXOAUMOCTH KaJIbKYJISTOP;

OHCHI/IBaTL KBaJApaTHBIC KOPHU LEJIBIMH YUCTIaMH U JCCATUIHBIMUA }:[p06$lMI/l;
CpaBHUBATh M YIIOPSJOUMBATh PALMOHAIbHBIC U UPPALMOHATIBHbIC YHCIIa,
3aMMCaHHbIE C OMOIIBIO KBAaJPATHBIX KOPHEH;

HccnenoBats ypaBHEHHE X2 = a, HAXOJUTh TOYHBIC U TPHOIMIKEHHBIE KOPHH
mpu a > 0;

HccrnenoBaTh cBOMCTBA KBaIpaTHBIX KOPHEH, TPOBOJIS YUCIIOBBIC
9KCHEPUMEHTBI C UCTIONB30BAaHUEM KAIIBKYJIATOPA (KOMITBIOTEPA);
Jloka3bIBaTh CBOMCTBA apr(PMETHIECKNX KBAJAPATHBIX KOPHEH; IPUMEHATD UX
JUIs IpeoOpa3oBaHMs BBIPAKEHHH;

BeinonHaTh IpeoOpa3oBaHus BBIPAKEHHH, COAEPKAIINX KBaJPaTHbIE KOPHH.
BeipaxkaTh epeMeHHbIC U3 TEOMETPHYECKUX U (PU3HUECKHX (HOpMYJT;
BbI4ucnsTh 3Ha4CHNS BBIPAKESHHH, COEPIKAIINX KBaIpaTHbIE KOPHU,
UCIIONB3YS NPH HEOOXOIMMOCTH KaJIbKYIISATOD;

Hcnonp30Bath B X0/1€ PEIICHHS 3a/1a4 3JIEMEHTapHBIE IIPEICTABICHUS,
CBSI3aHHBIE C IPHOIMKEHHBIMU 3HAYCHUSIMHU BEJIMYUH;

3HAaKOMHTBCS C ICTOPUEH Pa3BUTHS MaTEMAaTHKH;

YcrHbIit
onpoc;
[TuceMeHHbIi
KOHTPOJIb;
Konrponsnas
pabora;

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

Hroro no pazaeny

15

Paznen 3. Anreépanyeckue Bpipaskenusi. KBagparusliii Tpéxuien

3.1.

KBajpaThelit TpéxuiieH.

PacrnioznaBaTh KBaJpaTHbIM TPEXUWIEH, YCTaHABINBATh BOBMOKHOCTh €I0
pa3ioKeHus: Ha MHOXKUTEIH;

PackiapiBaTh Ha MHOKUTEININ KBAAPATHBIA TPEXWIEH ¢ HEOTPULATEIbHBIM
JIUCKPUMHUHAHTOM;

YcrHbIi
ompoc;

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

3.2.

Paznoxenne KBaJpaTHOT'O TpéaneHa Ha MHOXXHUTEIIA

Pacrio3naBars KBHZ[paTHLIﬁ TpéX‘IHeH, YyCTaHaBJIMBaTb BO3MOXKHOCTb €TI0
Pa3JIOKEHUS HA MHOXKUTEIIHN,

PaCKJ'IaI[I)IBaTI) Ha MHOXXHUTEIIA KBa,E[paTHLIﬁ TpéX'{J’IeH C HEOTPULATECIIBHBIM
JUCKPUMHUHAHTOM;

YcrHbrit
orpoc;
ITucemeHHBIIH
KOHTPOJIB;

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




Hroro no pazaeny

Paznen 4./strong>. Aiire6panyeckue BoIpaxenusi. Ajredpandeckas 1podb

4.1.

AnreGpanueckast 1po0b.

0

3anuchIBaTh anredpaudecKue BhIPasKCHUS;

Haxozmuts 06;1acTh ONpeAeIeHnst PAHOHAIBHOTO BEIPAXKCHHS;

BBINOIHATE YUCIIOBBIE TI0OACTAaHOBKH M BBIYHUCIISATH 3HAYCHUEC llp06H, B TOM
9HCIIe C TIOMOLIBIO KAIBKYJIATOPA;

DopMyIHpPOBaTH OCHOBHOE CBOMCTBO aireOpanyeckoil Apodu 1 NPUMEHSTh
ero y1s mpeoOpa3oBaHus Apooeii;

BBINOMHATD IEUCTBHS € areOpanyecKuMu ApoOsIMHu;

TIpuMeHaTh npeoOpa3oBaHys BEIPAKEHHUH JUIS PEIICHHS 3a/1a4;

Bripaxats nepeMeHHbIe U3 GOpMyI (HU3NUECKHX TE€OMETPHYECKUX,
OITMCHIBAIOIMX OBITOBBIC CUTYAlIUH);

YcTHbII
onpoc;

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

4.2.

JlomycTuMble 3HAUCHUSI IEPEMEHHBIX, BXOSIINX B
ajreOpandyecKue BbIPaXKEHHUsI.

3anuchIiBaTh aNredpauyecKue BhIPaXKEHUS;

Haxoautb 0011acTh OIpeiesIeHus PAlMOHATIBHOIO BBIPAXKEHUS;

BBINOJIHATE YUCIIOBBIE TI0ACTAaHOBKH M BbIYHUCIIATH 3HAYCHUEC le06H, B TOM
YUCIIE C TIOMOILBIO KaJIbKYJIATOPA;

DopMyIHpOBaTH OCHOBHOE CBOMCTBO alnredpanyeckoil Apodu 1 NPUMEHSTh
ero s mpeoOpa3oBaHus JpoOei;

BeInonHaTh feiicTBUS ¢ anredpandecKuMu JpoosiMu;

ITpumeHsTh NpeoOpa30BaHUs BbIPAKEHUHN [UIs PELLICHUS 3a/1a4;

Bripaxathb nepeMenHble U3 GpopMyi1 (HU3MUIECKUX FeOMETPUUYECKHX,
OITHCHIBAIOIMX OBITOBBIEC CUTYaLUH);

VYcTHbli
orpoc;
TIucbmeHHbIH
KOHTPOJIb;

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

43.

OCHOBHOE CBOMCTBO asredpandeckoii Jpoou.

3anuchIBaTh anreOpandecKue BRIPAKCHH;

Haxonuts 061acTb onpeeNneHus palOHAIBHOTO BEIPAXKEHUS;

BBIIONIHATE YHCIOBBIE TIOACTAHOBKY U BBIYHUCIATE 3HAYCHNUE IPOOH, B TOM
YHCIIe ¢ HOMOIIBIO KaTbKYJSITOPa;

®DopMyupoBaTh OCHOBHOE CBOHCTBO aJireOpanydeckoii 1podu 1 NpUMEHSTh
ero 11 mpeoOpa3oBaHus JpodeH;

BeInonHsaTh NeficTBYS ¢ areOpandeckKuMy JPOOsIMHU;

IIpumensTh n1peoOpa3oBaHus BEIPAXKEHUH JUIS PEILEHHs 3a/1a4;

Bripaxats nepemMeHHbIe U3 popMyl (GU3NUECKUX FeOMETPHIECKUX,
OITHCBIBAIOIHUX OBITOBBIE CUTYaLUH);

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

44.

Coxparienne apooeii.

;

3arnmchIBaTh anreOpandeCKie BHIPaXKCHHUS;

HaxouTs 061aCTh OIpe/IeNeHNst PALHOHAIBHOTO BBIPAKCHHS;
BBIMOHSTE YUCIIOBBIE OJCTAHOBKH U BBIYUCIISATH 3HAYCHHE APOOH, B TOM
YHCIIE C OMOIIBIO KaIbKYJISITOPA;

@opMyIHpPOBaTH OCHOBHOE CBOMCTBO anreOpandeckoii Jpoou i MPUMEHSITh
€ro Juisi mpeobpasoBaHus Ipodeii;

BaInonHsITh AeHCTBHS ¢ anreOpandeckiuMu Apobsimu;

TIpumMeHsiTh IpeoOpa3oBaHus BBIPAKEHHI ULl PEIICHHS 3a/1a4;

BsIpaskaTh niepeMeHHbIe 13 GOpMyIT ((PU3NIECKHX TEOMETPUYECKHX,
OIHUCHIBAIOMINX OBITOBBIC CUTYALUN);

YeTHbrit
orpoc;
IIucemennsIii
KOHTPOJIB;

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




4.5. | CnoxeHue, BBIYMTAHUE, YMHOXKEHHUE U JICJICHHE 4 3anuchiBaTh anredpaudecKue BhIPasKeHUs; YcrHblit https://resh.edu.ru
anreOpandecKux apooeii. HaxoauTb 00651acTh ONpeaeneHus paiioHAIBHOTO BBIPAXKCHHUS; oIpoc; https://www.yaklass.ru
BBINOIHATE YUCIIOBBIC TOJICTAHOBKH M BBIYMCIIATH 3HAYCHHUE APOOH, B TOM IMucemennslit | https://uchi.ru
YHCIIe ¢ TIOMOLIBIO KaIbKYJIATOPA; KOHTPOJIb;
DopMyIHpOBaTH OCHOBHOE CBOMCTBO airedpanyeckoil Apodu 1 NPUMEHSTh
ero st mpeodpa3oBaHus ApoOeid;
BBIMOIHATH ASHCTBUS € anreOpandecKuMu Ipo0smu;
ITpuMensTh TpeoOpa3oBaHKs BRIPAKESHUH IS PELICHHS 3a/1a4;
BeipakaTh nepeMeHHbIe 13 HopMy (PU3HIECKUX TEOMETPUYECKHX,
ONMCHIBAIONINX OBITOBBIC CUTYAIHH);
4.6. | IIpeoOpa3oBaHue BBIPAKEHHIA, COJEPKAIINX 5 3anuchIBaTh anredpandeckue BhIPasKEHHs; YerHsrit https://resh.edu.ru
anredpandeckue ApooH. Haxoxuts 0051aCTh ONpeAeNeH s PalOHAIBHOTO BHIPaXKEHNUS; orpoc; https://www.yaklass.ru
BBHINONHATH YUCIIOBBIC MOACTAHOBKU U BBIYUCIIATH 3HAUCHHUE IPOOHU, B TOM TTucemennslii | https://uchi.ru
YHCTIe C HOMOIIBIO KaTbKyJISTOPa; KOHTDOIIB;
DopMyIHpPOBAaTE OCHOBHOE CBOUCTBO anredpandeckoil Apodu U IPUMEHSTh Konrponbnas
€ro Juis mpeobpasoBaHus Ipodeii; pabora;
BrImonHATE NeHCTBHS ¢ alredpandeckKiMH JpoOsIMH;
IIpumensATs NpeoOpa3oBaHus BEIPAXKEHUHN IS PENIeHNUs 3a1aY;
Bsipaxats nepeMeHHbIE U3 HOPMYIT ((PU3HISCKHX TeOMETPUIECKHUX,
OIHCHIBAIONINX OBITOBBIC CUTYAIHH);
Hroro no pasaeny 15
Pa3znen 5. YpaBuenusi u HepaBencTBa. KBagpaTHbie ypaBHeHus1
5.1. | KBanpaTtHOoe ypaBHEHHE. 1 PacrnioznaBaTh KBa/ipaTHBIE YpaBHEHMUS; Ycrublit https://resh.edu.ru
3amuceIBaTh (HOPMyITy KOpHEl KBaJpaTHOrO YpaBHEHUs; PEIIaTh KBapaTHbIE | OIPOC; https://www.yaklass.ru
YpaBHEHHsI — IOJIHBIC M HETOJIHBIC, https://uchi.ru

IIpoBoauTh npocTeiinne uccieoBaHus KBaJpaTHBIX yPaBHEHMUII;

Pearb ypaBHeHus1, CBOASILHMECS K KBAJPaTHBIM, C IOMOLIBIO
npeoOpa3oBaHUil U 3aMEHON NIEPEMEHHOM;

HabnronaTh ¥ aHaIM3UPOBATH CBA3b MEXKY KOPHAMHU U KO3 PULUEHTaMU
KBaJIPaTHOI'O YPABHEHMUS;

dopmyiupoBats TeopeMy Buera, a Taxxke 00paTHYI0 TEOpeMy, IIPUMEHSATD 3TH
TEOpEM Ul PeLIeHHs 3a/1a4;

PemaTh TeKCTOBBIE 3a]a4N ANreOpPaudecKUM CIIOCOOOM: MEPEXOAUTH OT
CJIOBECHO# ()OPMYJIMPOBKH YCIIOBHS 3aJ1au¥l K ajreOpandeckoil Moaenu mytém
COCTaBJICHUS yPABHEHMUS; PEILIATh COCTABIEHHOE YPAaBHEHUE;
UHTEPIIPETUPOBATH PE3YIIBTAT;

3HAaKOMUTBCS C UCTOPUEH Pa3BUTHS anreOpbl;




5.2.

HenosnHoe KBajpaTHOE ypaBHEHHE.

Pacno3naBath KBaJipaTHbIE yPaBHEHUS;

3anuceiBaTh GOpPMYITy KOpPHEH KBaJJpaTHOIO ypaBHEHHUs; PEIIaTh KBapaTHbIC
YPaBHCHHA — IMOJIHBIC U HETIOJIHBIC,

ITpoBoauTk MpocTeiilye uccae10BaHus KBaJPaTHBIX YPABHEHUIT;

Pemrats YPaBHCHUSA, CBOAAIIAECCA K KBaAPAaTHBIM, C TIOMOIIBIO
npeoOpa3oBaHuil U 3aMEHO IEPEMEHHOIA;

HabnronaTh 1 aHaIM3UPOBATH CBA3b MEXK/Y KOPHAMHU U KO3 PUIIMEHTaMU
KBaJIPaTHOTO yPABHEHMUS;

DopmyauposaTs TeopeMy Buera, a Taroke 00paTHYIO TeOpeMy, IPUMEHSTh 3TH
TEOPEM JUISl PEILICHHS 3a71a4;

PemaTs TeKCTOBBIE 3a]aUH aNreOpandecKuM CIIOCOOOM: EPeXOIUTh OT
CII0BECHOH (hOPMYTUPOBKHU YCIOBHUS 3a1a4Ut K aNreOpandecKoi MoJIeH My TEM
COCTaBJICHUs yPaBHEHHUS; PEIIaTh COCTABIEHHOE YPAaBHEHUE;
MHTEPIIPETUPOBATH PE3YNIBTAT;

3HAKOMHUTBCS C HCTOpHUE pa3sBUTHS anreOpsl;

YcrHbIit
onpoc;

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

5.3.

®Dopmyna KOPHEH KBaJpaTHOTO YPaBHEHHS.

Pacnio3naBath KBaJpaTHbIE ypPaBHEHNUS;

3anuceiBaTh GOpPMYITy KOPHEH KBaJPaTHOrO YpaBHEHMs; PEIaTh KBapaTHbIE
YpaBHEHHUSI — IIOJIHBIC U HENIOJIHBIC,

ITpoBoauTk npocTeiilye uccae10BaHus KBaJPaTHBIX YPABHEHUIA;

Pemats YpPaBHCHUSA, CBOAALIUEC K KBaAPaTHBIM, C TIOMOIIBIO
npeoOpa3oBaHuil U 3aMEHON IePEMEHHOIA;

HabntonaTh 1 aHANU3UPOBATh CBA3b MEXKIY KOPHAMH U KO3 dHLeHTaMI
KBAaJpaTHOTO YpaBHCHHUS,

DopmynupoBath TeopeMy Buera, a Takxke 00paTHYI0 TEOpeMy, IPUMEHATb 3TH
TEOpeM JUISl PELICHHs 3a/1a4;

PemaTh TEKCTOBBIE 3aJa4N ANr€OPAaUYECKUM CIIOCOOOM: MEPEXOUTh OT
CJIOBECHOM (hOPMYIIMPOBKH YCIIOBHS 33/1a4H K aIreOpanyecKoil MOIeIH myTéM
COCTaBJICHHS yPABHEHMS; PEILIaTh COCTABICHHOE YPABHEHUE;
MHTEPIIPETUPOBATH PE3YIILTAT;

3HAKOMUTHCSI C HCTOPUEH Pa3BUTHSI aJreOpbI;

YcTHbli
orpoc;
TTucbmeHHbIH
KOHTPOJIb;

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

5.4.

Teopema Buera.

Pacrno3naBath KBaJ[paTHBIC yPaBHEHHS;

3anuceIBaTh (HOPMyYITy KOpHEH KBaZpaTHOTO YpaBHEHHS; PEIIaTh KBapaTHbIE
YpaBHEHHS — TIOJHbIC U HETIOJHEIE;

IIpoBoauTs mpocTeiiiiie nccaeR0BaHNs KBaApaTHEIX yPaBHEHHIA;

Pemats ypaBHeHHsI, CBOISIIHECS K KBAIPATHBIM, C IIOMOIIBIO
npeobpa3oBaHMil U 3aMEHOW EPEMEHHOM;

Habmionats 1 aHATM3HPOBATh CBA3b MEXKIY KOPHAMH U KO HIIHEeHTaMH
KBaZPaTHOTO ypaBHEHUS;

DopmyaupoBaTs TeopeMy Buera, a Taxke 00paTHYIO TeOpeMy, IPUMEHSTh 3TH
TeopeM UL peIIeHHS 3aa4;

Pemats TeKCTOBBIE 3a]aUH aNredpandeckuM CIIOCOOOM: MEPEXOIUTh OT
CIIOBECHOH (hOPMYITUPOBKH YCIOBHUS 3a1aUt K aIredpandecKoi MoJeH Iy TéM
COCTaBIICHUS YPaBHEHUsI; PEIaTh COCTaBICHHOE YpaBHEHHUE;
HHTEPIIPETHPOBATh PE3yIbTaT;

3HAKOMUTHCS C UCTOPUEH pa3BUTHS aJIreOphl;

Yerabrit
orpoc;
IIncemennsIit
KOHTPOJIB;

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




5.5.

Pemenue ypaBHeHUH, CBOISIIMXCS K KBaJPATHBIM.

Pacno3naBath KBaJipaTHbIE yPaBHEHUS;

3anuceiBaTh GOpPMYITy KOpPHEH KBaJJpaTHOTO ypaBHEHHMs; PEIaTh KBapaTHbIE
YPaBHCHUA — IMOJIHBIC U HETIOJIHBIC,

ITpoBoauTk MpocTeiiiye uccae10BaHus KBaJPaTHBIX YPABHEHUIT;

Pemrats YPaBHCHUA, CBOAAIIUECA K KBaAPAaTHBIM, C TIOMOIIBIO
npeoOpa3oBaHuil U 3aMEHO TEPEMEHHOIA;

HabnronaTh v aHaIM3UPOBATH CBA3b MEXK/Y KOPHAMHU U KO3 PUIIMEHTaMU
KBaJIPaTHOTO yPABHEHMUS;

DopmyauposaTs TeopeMy Buera, a Taroke 00paTHYIO TeOpeMy, IPUMEHSTh 3TH
TEOPEM JUISl PEILICHHS 3a71a4;

Pemiats TeKCTOBBIE 3a]aUH aNreOpandecKuM CIIOCOOOM: IEPEeXOIUTh OT
CII0BeCHOH (hOPMYTUPOBKHU YCIOBHUS 3aa4Ut K alNreOpandecKoit MoJIenH myTéM
COCTaBJICHUS yPABHEHHUS; PEIIaTh COCTABIEHHOE YPAaBHEHUE;
MHTEPIIPETUPOBATH PE3YIIBTAT;

3HAKOMHUTBCS C HCTOpHUEi pa3BUTHS alnreOpsl;

YcrHbIi
orpoc;
[TuceMeHHbIi
KOHTPOJIb;

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

5.6.

Ipocreiimme 1poOHO-pALMOHATIBHBIE YPABHEHHS.

Pacnio3naBath KBaJpaTHbIE yPaBHEHNUS;

3anuceiBaTh GOpPMYITy KOPHEH KBaJpaTHOrO ypaBHEHMs; PEIaTh KBapaTHbIE
YpaBHEHHUSI — IIOJIHBIC U HENIOJIHBIC,

ITpoBoauTk npocTeiilye uccae10BaHus KBaJPaTHBIX YPABHEHUIA;

Pemats YpaBHCHUSA, CBOAAIIUECA K KBaApaTHBIM, C TIOMOIIBIO
npeoOpa3oBaHuil U 3aMEHON IEPEMEHHOIA;

HabntonaTh 1 aHANU3UPOBATh CBA3b MEXKIY KOPHAMH U KO3 dULHeHTaMU
KBAaJpaTHOTO YpaBHCHHUS,

DopmynupoBath TeopeMy Buera, a Takxke 00paTHYI0 TeOpeMy, IPUMEHATb 3TH
TEOpeM JUISl PELICHHS 3a1a4;

PenaTh TEKCTOBBIE 33241 ANreOPaUYECKUM CIIOCOOOM: MEPEXOIUTh OT
CJIOBECHOM (hOPMYJIMPOBKH YCIIOBHS 33/1a4H K aIreOpanyecKoilt MOt myTéM
COCTaBJICHHS yPABHEHMS; PEILIaTh COCTABICHHOE YPABHEHUE;
MHTEPIIPETUPOBATH PE3YIILTAT;

3HAKOMUTHCSI C HCTOPUEH Pa3BUTHSI aJIreOpbI;

VYcerHblii
orpoc;
TTucbmeHHbIH
KOHTPOJIb;

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

5.7.

Perenne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO KBAJPATHBIX
YpaBHEHHH

Pacrnio3HaBath KBaJ|paTHbIC YPABHCHHS;

3anuchiBaTh (HOPMyYITy KOpHEil KBapaTHOrO YPaBHEHUs; PEIIaTh KBapaTHbIE
YpaBHEHHsl — IOJIHBIE M HETIOJIHBIE;

ITpoBoauTs npocTeiiue Uccaea0BaHus KBaJPaTHbIX YPaBHEHUIH;

PewaTs ypaBHEHUs, CBOAALIMECS K KBAJPATHBIM, C TIOMOILBIO
npeoOpa3oBaHuil U 3aMEHON IIePEMEHHOIA;

HabmnronaTh 1 aHaIM3UPOBATH CBSA3b MEXK/Y KOPHAMHU U KO3 PULUEHTaMU
KBAJIPaTHOI'O YPABHEHMUS;

®dopmyiupoBath TeopeMy Buera, a Taxxke 00paTHYI0 TEOpeMy, IPUMEHSTb 3TH
TEOpeM ULl PeLIeHHs 3a1a4;

Peratek TeKCTOBBIE 331a4H ANreOpaniyeckuM CriocoOOM: EPEXOAUTh OT
CJIOBECHOH (pOPMYJIMPOBKH YCIIOBHS 33/1a4H K aareOpanyecKoil MoIenu myTém
COCTaBJICHUS yPABHEHMUS;, PEILIATh COCTABICHHOE YPAaBHEHUE;
UHTEPIIPETUPOBATH PE3YIIBTAT;

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS alnreOpbl;

VYcrHbrit
oI1poc;
TTuceMeHHbII
KOHTPOJIb;
KontponbHas
pabora;

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

Hroro no pazneny:

Paznen 6. YpaBHenus u HepaBeHcTBa. CHCTeMBbl ypaBHEHHIH




6.1.

JIuneitHoe ypaBHEeHHE C ABYMs IEPEMEHHBIMHU, €T0
rpa MK, IpUMEpHI PEIICHNUs YPaBHEHUH B LEJIbIX
YHCIIaX.

Pacrio3HaBaTh JIMHEHHbIC yPABHEHHUS C IBYMS IEPEMEHHBIMU;

Crpoutb rpadMKy JIMHEHHBIX YPABHEHMI, B TOM YHCIIE UCTIONB3YS LU(PPOBBIE
pecypcbl;

Pa3nuyaTh napaienbHble U NEPECeKAIOLIMEcs MPSAMBIC [0 UX YPaBHEHHSM;
Pemate cucremsl ByX JIMHEHHBIX ypaBHEHUH C IByMs TEPEMEHHBIMU
MOJICTAHOBKOMW U CJI0KEHUEM;

Pemats npocreifime cuctemsl, B KOTOPBIX OJJHO U3 YpaBHEHHI HE SIBISETCS
JINHEHHBIM;

ITpuBOAMTH rpadUuecKyt0 HHTEPIPETALUIO PEIICHUS YPABHEHUS C JBYMS
MEPEMEHHBIMU U CUCTEM YPAaBHEHUH € ABYMsI IEPEMEHHBIMH;

Pemath TEKCTOBBIE 3a/1a4K aNreOpPanyecKuM CIocoOoM;

YcrHbIi
orpoc;
[TuceMeHHbIi
KOHTPOJIb;

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

6.2.

Perenue cucteM ABYX JTUHEHHBIX yPABHEHHIT C IBYMsI
MEPEMEHHBIMU.

Pacrnio3HaBath JIMHEWHbIE YPAaBHEHHS C IBYMs IEPEMEHHBIMHU;

Ctpouts rpaduku TMHEHHBIX ypaBHEHHUIT, B TOM YHCIIE HCIONB3Ys U(PPOBBIC
pecypcsl;

Pa3nuuaTh napasienbHble U NEPECEKAOLIMECS MIPSAMBIE [0 UX YPABHEHUSM;
Pewate cucremsl ByX JIMHEHHBIX ypPaBHEHUH C IByMsl IEPEMEHHBIMU
MOJICTAHOBKOM U CJI0KEHUEM;

Pewate npocreiime cuctemsl, B KOTOPBIX OJJHO U3 YPAaBHEHHI HE SIBIISETCS
JINHEHHBIM;

ITpuBOANTE rpadUuEcKyr0 HHTEPIPETALUIO PEIICHUS YPABHEHUS C JBYMS
MEPEMEHHBIMU U CUCTEM yPABHEHMIT C IByMS IEPEMEHHBIMU;

Pemats TeKCTOBBIE 3a/1aul AJIreOPandecKiM Crocooom;

VYerHbrit
oI1poc;
TTuceMeHHbIIH
KOHTPOJIb;

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

6.3.

ITprMeps! peleHns CUCTEM HelIMHEHHBIX YpaBHEeHUH ¢
IBYMsI TIepPEMEHHBIMH.

Pacrio3HaBath JIMHEIHbIC YPaBHEHUS C ABYMs IIEPEMCHHBIMH;

CrpouTth rpadMKy THHEHHBIX yPaBHEHHIA, B TOM YHCIIE UCIIONB3YS U(PPOBBIC
pecypcbl;

Paznuuarh napauienbHbIe U IePeCceKatoIHecs MPSIMbIC 110 UX YPaBHECHHUSIM;
Pewarh cucTeMBbI IBYX IMHEHHBIX YPABHEHHUI C IBYMSI IIEPEMEHHBIMH
IOJICTAHOBKOM U CIIOKEHHEM;

Pewarh npocreiiiye CHCTEMbI, B KOTOPBIX OJHO M3 YPaBHEHUII HE SBISCTCS
JIMHEHHBIM;

TIpuBoIKTh rpadMUECKyI0 HHTEPIPETALMIO PEILICHHS YPAaBHEHHS C JIBYMSI
NepeMEHHBIMU U CUCTEM YPAaBHEHUH C IBYMsI IEpEMEHHBIMH;

Permaths TeKCTOBBIE 33124 ANredpaHyecKuM Criocooom;

YcTHbrit
orpoc;

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

6.4.

I'pacdudaeckas HHTepHPETALHs YPABHEHHS C IBYMS
HIepPEeMEHHBIMH M CHCTEM YPAaBHEHHI C ABYMs
HepeMEHHBIMH.

PacriozHaBath TMHEIHBIC YPaBHEHUS C ABYMSI IIEPEMCHHBIMH;

Crpouth rpadMKH JIMHEHHBIX ypaBHEHHMIA, B TOM YHCIIC UCTIONB3YS U(PPOBBIE
pecypcbl;

Paznnyath mapauienbHbIe U IEPeCceKaloIecs MPIMbIe 10 UX YPABHECHHUSIM;
Pemath cuCTEMBI IBYX TMHEHHBIX YPAaBHEHHUH C IBYMs IEPEMEHHBIMH
IOJICTAHOBKOM U CIIOKCHHEM;

Pemath npocTeiime CHCTEMbI, B KOTOPBIX OJJHO M3 YPaBHEHUI HE SBISECTCS
JIMHEHHBIM;

TIpuBoOIUTH TpaMUIECKyI0 HHTEPIPETALMIO PEIICHHS YPAaBHEHHS C JIBYMSI
MEPEMEHHBIMU U CUCTEM ypPaBHEHHMII C IByMS IEPEMEHHBIMU;

Pemarth TeKCTOBBIE 3a/1a4K aNreOpanyecKuM CIocoooM;

YeTHbrit
orpoc;
IIucemenHsIit
KOHTPOJIB;

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




6.5. | Perenue TeKCTOBBIX 3314 C IOMOILBIO CUCTEM 4 Pacno3naBath TMHEWHHBIE yPABHEHHUS C IByMsI IEPEMEHHBIMU; Ycrubiit https://resh.edu.ru
YpaBHEHHI Crpoutb rpadMKy IMHEHHBIX yPaBHEHHH, B TOM YHCIIE UCTIONB3YS U(DPOBBIE | OMpoOC; https://www.yaklass.ru
pecypcsl; IMucemenwsiii | https://uchi.ru
PaznnuaTh mapanienabHble U IEPECEKAIOIINECs NMPSIMBIE 110 UX YPaBHEHHAM; KOHTPOJIb;
Pemate cucremsl ByX JIMHEHHBIX ypaBHEHUH C IBYMs T€PEMEHHBIMU Konrponsnas
IOJICTAHOBKOH U CIIO)KEHUEM; pabora;
Pemats npocreifime cuctemsl, B KOTOPBIX OJJHO U3 YpaBHEHHI HE SIBISETCS
JINHEHHBIM;
ITpuBoauTH rpaduuecKyi0 HHTEPIPETALHIO PEIICHUS YPAaBHEHHUS C IBYMsI
TIEPEMEHHBIMH M CHCTEM YPAaBHEHHH C ABYMsI IEPEMEHHBIMH;
Pemath TEKCTOBBIE 3a/1a4K aNreOpPanyecKuM CIocoOoM;
Hroro no pasaeny: 13
Pa3nen 7. YpaBHenus u HepaBeHcTBa. HepaBencrsa
7.1. | Uucnosble HEpaBEeHCTBA U UX CBOMCTBA. 1 DopMynHpOBaTh CBOMCTBA YHCIIOBBIX HEPABEHCTB, MIIFOCTPUPOBATh UX Ha VYernslii https://resh.edu.ru
KOOPJIMHATHOW NPSIMOM, 10Ka3bIBaTh aJIreOpaniecky; 0Ipoc; https://www.yaklass.ru
ITpumeHsATH CBOWCTBAa HEPABEHCTB B XO/I€ PEILIEHHUS 3a/a4; https://uchi.ru
Pemats nuHelHbIE HEPAaBEHCTBA C OHOM NEPEMEHHOM, H300paXkaTh peleHne
HEPABEHCTBA Ha YHCIIOBOH NPSMOIA;
Perath cHCTEMbI JIMHEHHBIX HEPABEHCTB, H300paXKaTh PELICHUE CUCTEMbI
HEPaBEHCTB Ha YUCIIOBOH NMPSIMOIi;
7.2. | HepaBeHCTBO ¢ OAHOMN NEPEMEHHOM. 2 DopMynupoBaTh CBONCTBA YHCIIOBBIX HEPABEHCTB, MILTIOCTPUPOBATh X HA Ycrublit https://resh.edu.ru
KOOPJIMHATHOMW MPSIMOM, T0Ka3bIBaTh AlIreOpaniecky; orpoc; https://www.yaklass.ru
TIpuMeHsTh CBOICTBA HEPABEHCTB B XOJIC PELICHHUS 3a/1ay; Tucemennsii | https://uchi.ru
Pemiats iHeiiHbIC HEPABEHCTBA C OJHOM IEPEMEHHOM, H300paXkaTh PEIICHHE | KOHTPOJIb;
HEpaBeHCTBA Ha YHCIIOBOU IPSIMON;
Pemiats cucTeMbI IMHEHHBIX HEPABEHCTB, H300paKaTh PEIICHNE CHCTEMBI
HEepPaBEHCTB Ha YUCIIOBOH MPSIMOI;
7.3. | JIuneiinble HepaBeHCTBA C OJJHOM NEPEMEHHOM U UX 3 DopMyIHpPOBaTh CBOMCTBA YHCIOBBIX HEPABEHCTB, HILTIOCTPUPOBATh UX HA Yerusrit https://resh.edu.ru
pelieHue. KOOPJIMHATHOW MPSMOM, TOKa3bIBaTh aJIreOpandecky; orpoc; https://www.yaklass.ru
TIpuMeHATH CBOICTBA HEPABEHCTB B XOJIC PELICHHUS 3a/1ay; TTucemennsiii | https://uchi.ru
Pemats nuHeiiHbBIC HEPABEHCTBA C OHOH IMEPEMEHHOM, H300paKaTh PEIICHHEe | KOHTPOIB;
HEpaBeHCTBA HA YHCIIOBOH MPSIMOH;
Pemats cucTeMbI IMHEHHBIX HEPABEHCTB, H300pakaTh PEIICHNUE CHCTEMBI
HEpPaBEHCTB Ha YUCIIOBOM MPAMOI;
7.4. | Cuctembl IMHEHHBIX HEPABEHCTB C OJHOM NEpeMeHHON | 3 DopMynHpOBaTh CBOMCTBA YHCIIOBBIX HEPABEHCTB, MIIIOCTPUPOBATh UX HA Ycrubiit https://resh.edu.ru
U UX pELICHHUE. KOOPJIMHATHOW NPSIMOM, 10Ka3bIBaTh aJlreOpaniecky; or1poc; https://www.yaklass.ru
ITpumeHsATH CBOWCTBAa HEPABEHCTB B XO/I€ PEIICHHUS 3a/a4; IMucbmennslit | https://uchi.ru
Perath qMHEIHbIE HEPABEHCTBA C OHOM NEPEMEHHOM, H300paXkaTh PEIIeHHe | KOHTPOJIb;
HEPABEHCTBA HAa YHCJIOBOH NPSIMOIA;
Perath crcTEMbI JIMHEHHBIX HEPABEHCTB, H300paXaTh PELICHUE CUCTEMbI
HEPaBEHCTB Ha YUCIIOBOH NMPSIMOI;
7.5. | U306paxkeHne pelieH s TMHEHHOTO HEPABEHCTBA M UX 3 ®DopMynupoBaTh CBONCTBA YHCIIOBBIX HEPABEHCTB, MILTIOCTPUPOBATh UX HA YcrHblit https://resh.edu.ru
CHCTEM Ha YHCIIOBOIT IIpsMOit KOOPAUHATHOI IPSIMOH, JOKa3bIBaTh aNreOpandecK; orpoc; https://www.yaklass.ru
TIpuMeHsITh CBOMCTBA HEPABEHCTB B XOJIC PELICHHUS 3a/1ay; Iucemennsii | https://uchi.ru
Pemiats iHeiiHbIe HEPABEHCTBA C OHOI IEPEMEHHOM, H300paKaTh PEIICHHe | KOHTPOJIb;
HepaBeHCTBA Ha YHCIIOBOH IPSIMOIA; Konrponsnas
Pemiats cucTeMbl IMHEHHBIX HEPABEHCTB, H300paKaTh PEIICHUE CHCTEMBI paborta;

HEpPaBEHCTB HA YUCIIOBOM MPSIMON;




Hroro no pazgeny:

Paznen 8. @®ynkuun. OcHOBHbIE OHATHS

8.1.

IMonsTre GpyHKIMN.

Hcnonb30Bath (pyHKIMOHANBHYIO TEPMUHOJIOTHIO U CHMBOJIUKY;

Beruncnsath 3HaueHus GpyHKIHHA, 3a1aHHbIX GopMynamu (Ipu HEOOXOAUMOCTH
HCIIOJIb30BaTh KAJIbKYJISATOP); COCTABIATH TAOIUIIbI 3HAUCHUH QYHKIHH;
Crpoutb 1o Toukam rpaduxu GpyHKImii;

OnuchIBaTh CBOMCTBA (DYHKIIMHU HA OCHOBE €€ rpaduIecKoro mpeacTaBICHuUs;
Hcnonb30Bath GyHKIMOHANBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY;
HccnenoBath TpUMepsI rpaduKoB, OTPAXKAIOLINX PEANIbHBIC IPOLIECCHI U
SIBJICHUS;

TIpuBOIUTH IPUMEPBI IPOLIECCOB U SBJICHHH C 3aJaHHBIMU CBOMCTBAMU;
Hcnonp30BaTh KOMIIBIOTEPHBIC IPOTPAMMBI IS TOCTPOEHHUS IPahKOB
(YHKIMI M M3y4eHHUS UX CBOICTB;

YcTHbII
onpoc;

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

8.2.

O0acTh ONpeIeNICHNs] U MHOXKECTBO 3HAYEHHUH
dyskImn.

Hcnonp30BaTh (yHKUHOHATIBHYIO TEPMUHOIOTHIO U CHMBOJUKY;

BbruucisaTs 3HaueHus GyHKIMH, 3aJaHHBIX (opMysamMu (IIpU HEOOXOAUMOCTH
UCIOJIB30BATh KaJIbKYJISATOP); COCTABIIATH TaOJIMLbl 3HAUCHUH (DYHKLIUHU;
Crpoutb 110 ToukaM rpaduxu GpyHkuuii;

OmnuckiBaTh CBOMCTBA (DYHKLUM HA OCHOBE €€ rpa)MdecKoro npeicTaBICHUs;
Hcnonb30Bath (pyHKIMOHANBHYIO TEPMUHOIOTHIO U CHMBOJIUKY;
HccnenoBars npuMepsl rpakoB, OTPAXKAIOLIMX PEAJIbHbIC MPOLIECCH U
SIBJICHUS;

[IpuBOANUTH IPUMEPHI IPOLIECCOB U ABJICHUN C 3aJaHHBIMU CBONCTBAMU;
Hcnonb30BaTh KOMITBIOTEPHBIE IPOrPAMMBI JUIS HOCTPOCHUS TPaUKOB
(YHKUIHMH M U3y4EHUS UX CBOICTB;

VYcTHbli
orpoc;

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

8.3.

Cnoco0bI 3a/1anus GyHKIHMIL.

Hcnons3oBath QYHKIMOHAIBHYIO TEPMHHOIOTHIO H CHMBOIIHKY;

Beraucisits 3HadeHns GpyHKIMIL, 3a1aHHBIX GOpMyIaMu (P HEOOXOAUMOCTH
UCIIOIB30BaTh KAIBKYJITOP); COCTABIITh TAOIHUIbI 3HAUCHUH (yHKIMHH;
CTpouts 110 TOYKaM rpapuxy QyHKIHIL;

OmnuchIBaTh CBOICTBA (hyHKIMU HA OCHOBE €€ rpa(puuecKoro IpeICTaBICHH;
Hcnonb3oBath QYHKIMOHANBHYIO TEPMHUHOIOIHIO H CHMBOIIHKY;
HccnenoBars npuMepsl rpauKoB, OTPaXKarOLINX PeallbHbIE HPOLECCH! U
SIBJICHUS;

ITpuBOANTB NPUMEPBI IIPOLIECCOB U ABJICHUI C 3alaHHBIMU CBOHCTBaMU;
Hcnonb30BaTh KOMITBIOTEPHBIE IPOrPAMMBI JUIs HOCTPOSHUS IpauKOB
(YHKUMH ¥ U3y4EHUS UX CBOMCTB;

VYcrHbrit
orpoc;
ITucermeHHBIIH
KOHTPOJIB;

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

8.4.

I'paduk GyHKIMH.

Hcnons3oBath QYHKIMOHAIBHYIO TEPMHHOTIOTHIO H CHMBOJIHKY;

Beraucrsats 3HadeHus GpyHKIHI, 3a1aHHBIX GOpMyIaMH (IPpH HEOOXOIUMOCTH
HCIIOIB30BaTh KAJBKYITOP); COCTABIIATH TAOMHIIBI 3HAUCHNH (yHKIUH;
CTpouts 110 TOYKaM rpapuky QyHKIHIL;

OnmchIBaTh CBOIMCTBA (ByHKIMU Ha OCHOBE €€ Irpa(puuecKoro IpeICTaBICHH;
Hcnonb3oBath QYHKIMOHAIBHYIO TEPMHHOIOTHIO H CHMBOIIHKY;
Hccnenoats npuMeps! rpadKoB, OTPaXKAIOIIHX peabHbIe IPOLECCH U
SIBJICHHS;

IIpuBOUTE IPHMEpHI IPOLIECCOB U SBICHHUIT C 3a1aHHBIMU CBOHCTBAMI;
Vcnonb30BaTh KOMITBIOTEPHBIE IPOTPAMMBI I HOCTPOEHUS IPahHKOB
(YHKUMIA ¥ U3y4YEHUS UX CBOMCTB;

YerHbrit
orpoc;

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




8.5.

CBoiicTBa (QyHKINH, UX OTOOpaKeHNE Ha
rpaduke

Hcnonb30Bath (pyHKIMOHANBHYIO TEPMUHOIOTHIO U CHMBOJIUKY;

Berancnats 3Ha4ueHus: QYHKIMH, 3a1aHHBIX (opMyIaMu (IIpH HEOOXOIMMOCTH
HCIIOJIb30BaTh KAJIbKYJISATOP); COCTABIATH TAaOIUIIbI 3HAUCHUH QYHKIMH;
Crpoutb 1o ToukaMm rpaduxu GpyHkImii;

OmnuckiBaTh CBOMCTBA (PYHKIUM HA OCHOBE € rpah)M4eCcKOro npeiCTaBICHHS;
Hcnonb30Bath GyHKIMOHANBHYIO TEPMUHOJIOTHIO U CHMBOJIUKY;
HccnenoBats npuMepsbl rpakoB, OTPAXKAIOLIMX PEAIbHbIE MPOLIECCH U
SIBJICHUS;

[IpuBOANTH MPUMEPHI MPOLIECCOB U ABJICHUN C 3aJaHHBIMU CBOHCTBAMU;
Hcnonp30BaTh KOMITBIOTEPHBIE TPOrPAMMBI JUIsl IOCTPOCHUS TPaUKOB
(YHKIHMH M U3y4EHHS UX CBOMCTB;

YcrHbIit
onpoc;

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

Hroro no pasaeny:

Paznen 9./strong>®@yukuuu. Yncjiosbie QyHKIMH

9.1.

Urenue u nocrpoerue rpaGuxon GyHKUUH.

Haxozmuts ¢ momolsio rpaduka GpyHKIHY 3HAUYSHHUE OXHOU U3
paccMaTpUBaeMBbIX BEJIMUMH 110 3HAUSHHIO JIPYTrOH;

B Hec10XKHBIX CiTy4asix BbIpaxaTb GOpMYIION 3aBUCUMOCTb MEXY
BEJIMYNHAMU;

OnuckIBaTh XapaKkTep N3MEHEHUS OJJHON BETMYHHBI B 3aBUCUMOCTH OT
HU3MEHEHHUs JIPyTOH;

Pacrio3HaBaTh BU/IbI U3y4aeMbIX (yHKINI;

IToka3bIBaTh CXEMAaTHUECKH MOJIOXKEHUE HA KOOPIMHATHOM IIIOCKOCTH
rpadukoB GyHKIMI BUJa: y= X2, y = X3,y=KOpeHb KBaJpaTHbIi U3 X,y =[x [;
Hcnonb30BaTh GyHKIMOHATBHO-Tpa(UUECKUE TPEACTABICHHS A PEIICHUS 1
HCCIIE/IOBaHUS yPABHEHUI U CUCTEM ypaBHEHHUI;

ITpumeHnsTh UPPOBBIE PECYPCHI JUIS NOCTPOSHUS TPapUKOB QyHKINIA;

VYcTHbli
orpoc;
TTucbmeHHbIH
KOHTPOJIb;

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

9.2.

I[Tpumeps! TpaUKOB HYHKIUI, OTPAIKAIOMINX PEAITHIBIC
IIPOLIECCHI.

Haxonuts ¢ momomnisio rpaduka GyHKINH 3HAYCHHE OTHOH K3
paccMaTpUBaEMBIX BEJIMUYMH 110 3HAUEHHIO IPYTOi;

B HeCIOXHBIX CITy4asx BBIPaXkaTh (OPMYIIOH 3aBHCHMOCTD MEXTY
BEJIMYUHAMU;

OnucklBaTh XapaKTep W3MEHEHUS OJJHOU BEIMYUHbI B 3aBUCUMOCTH OT
U3MEHEHHUs APYyroii;

PacriozHaBaTh BUJIBI H3y4aeMbIX QYHKIUI;

IMoka3bIBaTh CXEMaTUUYECKH ITOJIOKEHHE HA KOOPJUHATHON IIOCKOCTH
rpadukoB QyHKIMI BUA: y= X2, y = X3,y=KOpeHb KBaJpaTHblii U3 X,y =1 x [;
Hcnonp30BaTh HyHKINOHATBHO-TPahHICCKIE IPEACTABICHHS IS PEIICHUS 1
HCCIIE/IOBAHUS yPABHEHUI U CUCTEM ypaBHEHMUH;

IMpumeHnsTh HUPOBBIE PECYPCHI LIS HOCTPOSHUs TpauKOB QyHKLNIA;

VYcrHbrit
orpoc;

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

9.3.

DyHKIMH, OITHCHIBAIONINE TIPSMYIO H 00paTHYIO
IPONOPINOHATBHBIC 3aBHCHMOCTH, HX IPAQUKH.

Haxonuts ¢ momomisio rpaduka GyHKINH 3HAYCHHE OTHOH 13
paccMaTpHBaeMBIX BEIIMYHH IO 3HAUCHHIO IPYTOIf;

B HecnoXXHBIX CITydasx BBIPaXaTh (OPMYIIOH 3aBHCHMOCTb MEXKIY
BEINYHHAMY;

OnuchIBaTh XapakTep H3MEHEHHUs OJJHOI BEIMYNHBI B 3aBHCHMOCTH OT
U3MCHEHHUS APYTOii;

Pacrio3HaBaTh BUJIBI H3y4aeMbIX (yHKIHIL;

IToxa3pIBaTh CXeMAaTUYECKU HOJIOXKEHNE HA KOOPIUMHATHOH IIOCKOCTH
rpadukoB QyHKIMIA Bua: y= X2, y = X3,y=KOpeHb KBaJIpaTHbIi U3 X, y = [ x [;
Hcnons3oBath GyHKIHOHAIBHO-TpadYecKue MPeICTaBICHUS UL PEIICHHS U
UCCIIEI0BaHUS YPaBHEHUH U CHCTEM ypaBHEHHIT;

IpumensaTs NUQPOBBIE PECYPCHI AT MOCTPOCSHUS TPa)HKOB HYHKIIUI;

YceTHbri
orpoc;
ITucermenHsbIit
KOHTPOJIB;

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




9.4.

I'unepOorna.

HaxoauTs ¢ moMolbio rpaduka GyHKIUU 3HAYECHUE OJJHOM U3
paccMaTpUBaeMBbIX BEJIMUHH 10 3HAUCHHIO JIPYTOH;

B HecoxHbBIX Cilydasx BbIpakaTh (POPMYJIOi 3aBUCUMOCTb MEXIY
BEJINYMHAMHY;

OmnuchIBaTh XapakTep H3MEHEHHUSI OJHOI BETMYNHBI B 3aBHCHMOCTH OT
H3MEHEHHUs JIPYTOit;

PacniosHaBaTh BUIbI M3y4aeMbIX (YHKIHI;

IToxa3pIBaTh CXeMaTHYECKH ITOJI0XKEHHE Ha KOOPUHATHON MIIOCKOCTH
rpaukoB QyHKIMI BUIa: y= X2, y = X3,y=KOpeHb KBaJpaTHbIi U3 X,y =[x [;
Hcnone3o0BaTh GyHKIMOHATEHO-TpadHIECKHE NPEACTABICHHS I PEIICHNUS 1
HCCIIEIOBaHUS yPABHEHUI U CUCTEM ypaBHEHHIA;

IIpumeHsATs HUGPOBBIE PECYPCH AT MOCTPOEHUS TpahHKOB HYHKIIUIA;

YcrHbIit
orpoc;
[TuceMeHHbIH
KOHTPOJIb;

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

9.5.

I'paduk Gpynkunmy =x2.

Haxomuth ¢ momosio rpaduka GpyHKIUY 3HAUYCHHUE OHOU U3
paccMaTpUBaEMBbIX BEJIMUMH 110 3HAUEHHIO IPYTOM;

B Hec103HBIX CiTydasiX BbIpaxaTb GOpMYIIOi 3aBUCUMOCTb MEXY
BEJIMYUHAMU;

OnuckiBaTh XapakTep N3MEHEHUS OJJHOM BEIMYUHBI B 3aBUCUMOCTH OT
H3MEHEHHUs JIPyToH;

Pacrnio3HaBaTh BU/bI U3y4aeMbIX (yHKLNI;

IToka3bIBaTh CXEMAaTHUECKH MOJIOXKEHUE HA KOOPIMHATHOM IIIOCKOCTH
rpaukoB QyHKIMI BUJa: y= X2, y = X3,y=KOpeHb KBaJpaTHbIi U3 X,y =[x [;
Hcnonb30BaTh GPyHKIMOHATIBHO-Tpa(UUECKUE MTPEACTABICHHS sl PEIICHUS 1
HCCIIeIOBAaHUS YPaBHEHUH U CUCTEM YPaBHEHHUIA;

IpumeHnATh U(PPOBBIE PECYPCHI UL HOCTPOSHUS TpapUKOB QyHKIMIA;

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

9.6.

OyHKIMU y =x%,y = X3,
y:\/x, y=IxI; rpaduueckoe perieHne ypaBHeHHI 1
CHCTEM ypaBHEHHUH

Haxonuts ¢ momomiso rpaduka GyHKINM 3HAYCHHE OTHOH U3
paccMaTpHBaeMBbIX BEIIMYHH IO 3HAYCHHIO JPYTOIL;

B HecIoXHBIX CITydasx BBIPaXkaTh (pOPMYIIOH 3aBHCHMOCTb MEXKITY
BEINYMHAMY;

OnucelBaTh XapaKkTep W3MEHEHUs OJJHOI BETMYUHBI B 3aBUCUMOCTH OT
U3MCHEHHUS IPYToi;

Pacrio3HaBaTh BUJIbI H3y4aeMbIX (yHKIHIL;

Tloka3bIBaTh CXEMaTUYECKH MOJIOXKEHUE HAa KOOPAUHATHOM IIIOCKOCTH
rpaduxoB QyHKIHHA Buga: y= X2, y = X3,y=KOpEeHb KBaJpaTHbIA U3 X, y = I x [;
Hcnonp3oBaTh HyHKIMOHAIBHO-TPpahHISCKIE NIPEACTABICHHS IS PEIICHUS 1
UCCIIEJOBAHUS YPABHEHUH U CHCTEM YPaBHEHUI;

[NpumensTh HUQGPOBBIE peCypehl AMlsl HOCTPOCHUS TPahUKOB HYHKIHUIA;

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

Hroro no pasneny:

Pazneu 10. IloBTOpeHue u 00001meHne

10.1.

[ToBTOpEHNE OCHOBHBIX MOHATHI M METOZ0B KypcOB 7 U
8 Ki1accoB, 0000IIEeHIE 3HAHMIA.

Br16upaTh, IPUMEHSTH, OLEHUBATH CIIOCOOBI CPAaBHEHHS YNCEIT, BHIYUCICHHIA,
npeoOpa3oBaHUil BBIPAXKEHUH, PELLICHUS yPABHEHHIA;

OcCyIIeCTBIIATH CAMOKOHTPOJIb BBINOIHIEMbIX ACHCTBUH U CaMONIPOBEPKY
pe3yJibTarta BBIYMCICHUH, TPeoOpa3oBaHuii, OCTPOCHHIA;

Pematn 3aJ1a4M U3 pCa.]'lLHO]‘;I JKA3HHU, IPUMCHATh MaTEMAaTHYCCKUEC 3HAHUA UIA
peLICHMS 33/1a4 U3 APYTUX MPEIMETOB;

PemraTh TEKCTOBBIE 3aja4n, CPABHUBATH, BBIOMPATh CIOCOOBI PEILCHHS 33/1a4H;

YcrHblit
onpoc;
[TuceMeHHbIi
KOHTPOJIb;
Konrponsnas
pabora;

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

Hroro mo pasnery:

OBIIEE KOJIMYECTBO YACOB I1I0 ITPOTPAMME

102







ITOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosmnuecTBo yacos Hara Buasl,
n/n usy4enus | popmbl
BCEro | KOHTPOJbHbIE | IPAKTHYECKHUE
KOHTPOJIA
padoThI padoThI

1. | Onpenenenue cTeneHu ¢ uenabm | 1 0 0 YcrHblIit
MOKa3aTenemM OIIpoc;

2. Anrebpanyeckue BeIpaKeHUS, 1 0 0 YcrHbIi
COJIepIKaIe CTENEHb C LIEJIBIM OIpoc;
[IOKa3aTeIeM [IncemenHbIi

KOHTpOJIb;

3. | CranmapTHbIN BUJ YKcClia 1 0 0 YcrHbIit
OI1poc;
ITucebmeHHbIH
KOHTPOJIb;

4. OLeHKH ¥ TPUKUJIKU 1 0 0 VY cTHBIN
Ompoc;

5. | CBoiicTBa CTENEHU C IIEJIBIM 1 0 0 YcrHbIi
noKasarTeyieM 0I1poc;

ITucbmeHHBIN
KOHTPOJIb;

6. | YucnoBble BbIpaXKEHHUS, 1 0 0 YcerHblit
CoJIepKallie CTeNEeHb C LEeJIbIM OTpoc;
IOKa3aTelIeM [IuceMenHbI

KOHTpOJIb;

7. | IIpeobpazoBanue Beipakenus, | 1 0 0 VYcrHbIi

COJIEpKAIINX CTCTICHH OTIPOC;
ITucemenHbIH
KOHTPOJIb;

8. | Ompenenenne KBaapaTHOTO 1 0 0 VYcrHbii
KOpHS OI1poc;

9. | KBagpaTHblil KOpeHb U3 yucna. |1 0 0 YcerHbiil

Ompoc;
[IncemenHsbIi
KOHTpOJIb;

10. | U3BnedeHue kBaipaTHOTO 1 0 0 YcrHbiit

KOpHS U3 OOJIBIINX YUCell OI1poc;
ITucbmeHHbIN

KOHTPOJIb;




11. | UppamnmonanbHbie yrciia YcrHbIi
OIpoc;
12. | HecaTuunble NpuOIMKEHUS YcrHbii
HUPPALMOHATIbHBIX YUCE. OIIpOC;
[TuceMenHbI
KOHTpOJIb;
13. | JewicTBUTEIbHBIC YHCIA YcTHBIN
OIpoc;
14. | CpaBHEHME IEHCTBUTEIBHBIX YcerHbii
YUCEe. OI1poc;
ITucbmeHHbIN
KOHTpOJIb;
15. | ApudbmMernueckuii KBaIpaTHBIN YcrHbii
KOPEHb. OIpoc;
16. | YpaBHenue Bujia x2 = a. VYcrubii
OIIpoC;
ITucebmeHHBIN
KOHTPOJIb;
17. | CBoiicTBa KBaJIpaTHOT'O KOPHS YcrHbIit
Ompoc;
18. | BeiHecenue u BHECEHUE YcrHbIi
MHOUTEJS TI0]T 3HAK KOPHS 0I1poc;
ITucpmeHHbIH
KOHTPOJIb;
19. |IIpeoOpa3oBaHmE YUCIOBBIX YcrHbIit
BBIPAKEHUH CO 3HAKOM KOPHS OI1poc;
[IuceMenHbI
KOHTpO!JIb;
20. |IIpeobpazoBaHue OYKBEHHBIX VYcrHbIi
BBIPA)KEHUI CO 3HAKOM KOPHS OIIpoc;
ITucemenHbIH
KOHTpOJIb;
21. |IIpeobpa3zoBaHuE BhIpaKEHUI YcerHbii
CO 3HAKOM KOpHS OI1poc;
ITucemeHHbIN

KOHTPOJIb;




22. | O6o061IeHe U KOHTPOJIb 110 VYcrHbIi

TeMe «KBaapaTHbI KOPEHbY OIIpOC;
ITucemenHbIH
KOHTPOJIb;
KoHntponbnas
pabora;

23. | KBagpatTHbIil TpEXUIIEH. VYcTHBIN

OIIpoc;

24. | Pa3noxxeHue KBaapaTHOTO YcrHbiit

TpEXWJieHa HA MHOXKUTEIN OI1poc;
[IncemenHsbIi
KOHTPOJIb;

25. | Pa3noxxeHue KBapaTHOTO VYcrHbii

TPEXUJICHA HA MHOKUTEIIN 0IIpOC;
ITucbmeHHbIN
KOHTPOJIb;

26. | PaznoxkeHue KBagpaTHOTO VY cTHBIN

TpEXUsieHa HA MHOXKHUTEITN OT1poC;
[IncemenHbII
KOHTPOJIb;
27. | Pa3noxxeHue KBapaTHOTO VYcrHbii
TpEXUIeHa HA MHOKUTEIHN OI1poc;
ITucpmeHHbIN
KOHTPOJIb;
28. | Anrebpaunueckas 1po0b. VeIl
OI1poc;

29. | Honmyctumbie 3HAUCHUS YcrHbIit
MePEMEHHBIX, BXO/ISIINX B oT1poc;
anreOpanvecKkre BRIPaKCHHUS. [TuceMenHbI

KOHTPOJIb;

30. | JomycTuMble 3HAUYEHUS YcrHbIi
MEPEMEHHBIX, BXO/ISIINX B OI1poc;
asnreOpanyecKre BhIPAKECHUS. IIncemenHbIit

KOHTpOJIb;

31. | OcHOBHOE CBOMCTBO VYcerHbIi
panroHaIBHON IpoOH OTIPOC;

32. | OcHOBHOE CBOWCTBO VYcrHbii
paIrMoHaIbHOU JpooH OTIpoc;

ITucebmeHHbIN

KOHTPOJIb;




33. | OCHOBHOE CBOICTBO VCTHEIN
panroHaIBHOM TpoOH OTIpOC;
IInceMeHHBIH
KOHTPOJIb;
34, | CnoxeHue U BEIYUTAHHUE YcTHBIM
paIMoHaIbHBIX Apo0eit ¢ OTpoc;
OJMHAKOBBIMH 3HAMEHATCISIMHU ITuceMeHHBIH
KOHTpOJIb;
35. | CnoxeHue U BRIYUTAHHE YcrHBIN
panroHAIBHBIX APOOEH C OTIPOC;
OJIMHAKOBLIMH 3HAMEHATCIISIMU IIuceMeHHEBIH
KOHTPOJIb;
36. | CnoxkeHHE U BRIYMTAHHC YcTHBIMT
paIMoHaIBHBIX Ipo0eii ¢ OTpoc;
Pa3HBIMU 3HAMEHATEISAMHA IInceMeHHBIN
KOHTPOJIb;
37. | CnoxeHue U BEIYUTAHHUE YcrHBIN
paloHAIBHBIX APOOEH C OTIpOC;
pPa3HBIMU 3HAMEHATEIISIMU ITuceMeHHBIH
KOHTPOJIb;
38. | YMHOXeHUE pallMOHATIBHBIX VYcrHbii
npo0eit OTIpOC;
IInceMeHHBIN
KOHTPOJIb;
39. | YMHOXEHME paliMOHAIbHBIX YcrHbII
npobeit OTIpoC;
ITuceMeHHBIN
KOHTpOJIb;
40. | lenenue pauyoHaIbHBIX VYcTHEIN
npo0eit OTIpOC;
IInceMeHHBIH
KOHTPOJIb;
41. | HelicTBUd ¢ pallMOHAJIILHBIMU YcrHbIi
IpoOsIMU Ompoc;
ITnceMeHHBIN
KOHTpOJIb;
42. | O60061IeHe U KOHTPOJIh 110 KoHnTtponbHas
TeMe «PanroHanbHbIC TPOOH» pabora;




43. |IlonaTue KBagpaTHOTO YcrHbIiit
ypaBHEHUS. OTIpOC;
ITucpmeHHBIH
KOHTPOJIb;
44. | HenonHble KBafpaTHbIE YcrHbIi
ypaBHEHUS OTpoc;
45. | ®opmyiia KOpHEN KBaAPaTHOTO YcrHbIi
ypaBHEHUS OTIPOC;
[TuceMeHHbII
KOHTpO!JIb;
46. | PemeHue kBaipaTHbBIX VYcerHbii
YPaBHEHUN METOA0M OIIpOC;
BBIJIEJIEHUS TIOJHOT'O KBaapara IIncrMeHnnsbrit
KOHTpOJIb;
47. | Pelienue kBagpaTHBIX VYcTHBIN
yYpaBHEHUN OIpoc;
[TuceMeHHbII
KOHTpOJIb;
48. | Teopema Buera VYcrHbii
OTIpoC;
49. | Teopema Buera YcrHblit
Ompoc;
ITucebmeHHbIN
KOHTpOJIb;
50. | Pemenue ypaBHEHUH, VYcrHbii
CBOJSIIIIMXCS K KBaIPATHBIM. OTIpOC;
ITucpmenHbIH
KOHTPOJIb;
51. | Pemenue ypaBHeHUH, YcrHbiit
CBOJSIINXCS K KBaIPATHBIM. OTpoc;
[TuceMenHbI
KOHTpO!JIb;
52. |IIpocreitmue qpoOHO- YcrHbIi
palroOHaNIbHbIE YPAaBHEHHUS. OIpoc;
[TuceMeHHbIM
KOHTpO!JIb;
53. |IIpocreiimme qpoOHO- YcTHbIH
palroHaNbHBIE YPaBHEHUS. OTpoc;
ITucbmeHHbIN

KOHTPOJIb;




54. | TekcToBBIE 3a7a4H, YcTHBIH
pemaromuecs ¢ IOMOIIBIO OIpoC;
KBaJPATHBIX YPAaBHEHUI [IncemenHsIit

KOHTPOJIb;

55. | TekcroBbIe 3agauM, YcTHBIM
pEeLIAIHUECS C TOMOILBIO OIIpOC;
KBaJPAaTHBIX YPAaBHEHUI IIncemenHbIi

KOHTpOJIb;

56. | TekcToBBIC 3agaun, VYcTHEIN
pemaromuecs ¢ IOMOILBIO OIpoc;
KBaJIpaTHBIX YPaBHEHUI [TuceMeHHbI

KOHTpOJIb;

57. | O6obuIeHne U KOHTPOJIb IO KonrtponbHas
teMe «KBajjpaTHbIe ypaBHEHUS pabora;

58. | JluHeitHoe ypaBHEHHE C IBYMS YcrHbiit
NEPEMEHHBIMHU, €ro rpaduK. Omnpoc;

59. | JluneitHOoe ypaBHEHUE C ABYMS VYcrHbii
NIepEMEHHBIMH, €T0 rpaduK. OI1poc;

[TuceMeHHbI
KOHTPOJIb;

60. | [Ipumepsl penieHus: ypaBHEHUI YcrHbIit

B LIEJIBIX YHMCIIAX. Ompoc;
[IuceMenHbI
KOHTpOJIb;

61. |Ilpumepsl pemieHus: ypaBHEeHUI VYcerHbIi

B LIEJIBIX YUCIIAX. OIpoc;
[TuceMeHHbI
KOHTPOJIb;

62. | Pemenue cucreM aByX YcrHbiit
JIMHEHHBIX YPABHEHUH C IBYMS OIIpOC;
TIEPEMEHHBIMU. [TuceMenHbI

KOHTPO!JIb;

63. | Pemenue cucrteM IByX VY cTHEIN
JIMHEWHBIX YPAaBHEHUH C IBYMSI OIpoc;
MePEMEHHBIMU. [TuceMeHHbIM

KOHTpO!JIb;

64. | [Ipumepsl penieHus: CUCTEM YcrHbIit

HEJIMHEHHBIX YPABHEHUN C OIIpOC;

ABYMs ICPEMCHHBIMU




65. |I'paduueckas YcrHbii
WHTEPIPETaIs YPABHEHHUS C OT1poC;
JIBYMsI IEPEMEHHBIMU U CUCTEM [IncemenHsIit
YpaBHEHUH C KOHTpPOJIb;
JIBYMsI TIEPEMEHHBIMU.

66. |I'paduueckas YcrHbIi
HWHTEpIpEeTals YPAaBHEHHUS C OIIpoc;
JBYMsI IEPEMEHHBIMU U CUCTEM [MucbmenHbI
YPaBHEHUH C KOHTPOIIb;
JIByMsI [IEPEMEHHBIMU.

67. | Penrenue TeKCTOBEIX 3a1a4 C VYcTHEBIN
IIOMOIIIBIO CUCTEM ypaBHEHUI Ompoc;

[IncemenHbIi
KOHTpO!JIb;

68. | PemieHue TEKCTOBBIX 3a/1a4 C VYcerHbii

IIOMOILIBIO CUCTEM YPaBHEHUI 0IIpOC;
[TuceMeHnHbI
KOHTPOJIb;

69. | Pemnrenue TeKCTOBBIX 3a1a4 C VYcTHBIN

MOMOILIBIO CUCTEM YPaBHEHUI OTpoc;
[IucemenHsIi
KOHTpOJIb;

70. | O0oOb1IEeHNE 1 KOHTPOJIb 1O KonTponbHas
Teme: "YpaBHEHUS] U CUCTEMBI pabora;
YpaBHEHUH C JBYMsI
NepeMEeHHbIMU "

71. | YucioBble HEpaBEHCTBA U UX YcerHbii
CBOMCTBA. OIIpOC;

72. | HepaBeHCTBa ¢ OJJHOM VYcTHEIN
IIEPEMEHHOMN OIIpoC;

[TuceMeHHbII
KOHTpO!JIb;

73. | HepaBenctBa ¢ ogHoOi VYcerubii
IIEPEMEHHON 0IIpOC;

74. | JIuHeliHbIE HEpABEHCTBA YcrHbiit

OTpoc;
[InceMeHHbIN

KOHTPOJIb,




75. | CnoxeHue U yMHOXKEHHE YcrHbii

HEPaBEHCTB Onpoc;
ITucemenHbIH
KOHTPOJIb;

76. | I'paduueckuii MeTO pemieHUS YcrHbIit
JMHEHHBIX HEPAaBEHCTB Ompoc;

77. | CucteMbl TMHEHHBIX YcTHBIN
HEPABEHCTB C OJIHOU Ompoc;
MEPEMEHHOM U UX PEIICHUE. [TuceMeHHbII

KOHTpO!JIb;

78. | CucTemMbl TMHEHHBIX YCTHBIN
HEPaBEHCTB C OJJHOM OIIpOC;
IIEPEMEHHOM U UX PEIICHUE. [TuceMenHbI

KOHTpOJIb;

79. | Cuctembl JIMHEHHBIX YcrHbiit
HEPaBEHCTB C OJHOU Omnpoc;
MEPEMEHHOM U UX pEIICHUE. [TuceMeHHbI

KOHTpOJIb;

80. |M3oOpakeHue pemeHus YcTHBIH
JMHEHHOTO HEPaBEHCTBA U UX OTpoc;
CHCTEM Ha YUCJIOBOM MPSAMOU [TuceMenHbI

KOHTPOJIb;

81. |Ilepeceuenue u oObenMHEHUE YcTHBIN

YHUCJIOBBIX IPOMEKYTKOB OTpoc;
[IuceMenHbI
KOHTpOJIb;

82. | O6001enre u KOHTPOJIIb 10 YcrHbIi
teme :"JIuHeiHble HepaBeHCTBA OIpoc;
1 UX CUCTEMBI"

83. |IlonsTue QyHKIIH. YcrHblIit

Ompoc;
84. | O6macTh onpeneeHus u VYcTHEBIN
MHO>KECTBO 3HAUCHUN (QYyHKIUU. OIpoc;
[TuceMeHHbII
KOHTpO!JIb;
85. | CnocoOsb! 3aganust pyHKITHIA. YcTHBIH
Onpoc;
86. |I'padux bpyHKIMH YcTHbIT

OT1poC;




87. | CroiictBa pyHKIHH, UX YcrHbIit
oToOpakeHue Harpapuke OTIPOC;
ITucemeHHBbIH
KOHTPOJIb;
88. | UreHue u nmocTpoeHue YcrHbIit
rpaduKoB (QyHKIIHUI. OI1poc;
[TuceMenHbI
KOHTPOJIb;
89. | Kycouno-3amannpie (yHKIIMH YcrHbiil
OI1poC;
[IncemenHsbIi
KOHTPOJIb;
90. | ®yHKUIHUH, OMUCHIBAIOIINE YcrHbIi
MpSIMYIO 1 00paTHYIO OI1poc;
MIPONOPLIMOHAIIBHBIE [TuceMenHbI
3aBUCHMOCTH, UX TPapUKH. KOHTPOJIb;
91. | Oynkuums f(x) = 1/x u ee YcTHbBIN
rpaduk Ompoc;
[IucbmenHbII
KOHTPOJIb;
92. | ®ynknus f(x) = 1/x u ee VYcrHbii
rpaduk OTIpOC;
ITucpmeHHBbIH
KOHTPOJIb;
93. | ®ynkuuu f(x) =ax"2 u VYcrHbii
f(x)=x"3 u ux rpapuku Ompoc;
[IuceMenHbI
KOHTpO!JIb;
94. | ®ynkuuu f(x) = (x-a)*2 u f(x) = VYcrHbIi
x"2+b u ux rpaduku OIpoc;
ITucemenHbIH
KOHTPOJIb;
95. | ®ynkuus f(x) = kopeHs u3(x) u YcrHbIi
f(x) = |x| u ux rpaduxu OI1poc;
ITucemeHHbIN
KOHTpO!JIb;
96. | ®ynkuus f(x) = kopeHb u3(X) u VYcrHbIH
f(x) = |x| u ux rpaduku OTIpOC;
[IucemenHsbIi

KOHTPOJIb,




97. |IloBTOpEHHE MO TEME 1 VYcrHbii
:"KBazpaTHbIil KOpEHb U OIpoC;
KBaJpaTHbIC ypaBHEHUS" [TuceMenHbI

KOHTPOJIb;

98. | IloBTOpEeHue no 1 VYcrubii

teme:"ParrioHansHbie 1poou” OIIpoC;
[TuceMenHbI
KOHTpOJIb;

99. |IloBTOpeHnue no teme :" 1 YcrHbiit
YpaBHEHUS, U CUCTEMBI OIpoc;
YpaBHEHUH C JIBYMsI [TuceMeHHbI
MepeMEeHHbIMH" KOHTPOJIb;

100. | [ToBTOpEeHUE MO TEME : 1 VYcrHbii
"JIuHEWHbIE HEPAaBEHCTBA U UX OIIpOC;
cucreMbr"” [TuceMenHbI

KOHTPOJIb;

101. | IToBTOpeHue no teme : " 1 YcrHbiit

OyHKIMU U uX rpaduku” OIpoc;
[IncemenHbII
KOHTPOJIb;

102. | UtoroBast KoHTpoJbHas padora |1 KontposbHas

pabora;

OBUIEE KOJIMYECTBO YACOB 102

I10 ITIPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Mepsnsik A.T'., Ilononckuii B.B., AAxup M.C.; nox penakuueii [lononsckoro B.E., Anre6pa, 8 kiacc,
OO1ecTBO ¢ orpaHrueHHON oTBeTCTBeHHOCTHIO "M3aarensckuii nentp BEHTAHA-I'PA®"; AknmonepHoe
obmectBo "MU3narenscTBo [IpocBemenne";

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Mepsnsik A.T'., Ilononckuii B.B., AAxup M.C.; nox penakmueii [lononsckoro B.E., Anre6pa, 8 kiacc,
OO6miecTBO ¢ orpaHuueHHOM 0TBeTCTBEHHOCTHIO "M3narensckuii neHTp BEHTAHA-I'PA®"; AxunonepHoe
obmectBo "MU3narenscTBo [IpocBemenne";

[Tpumepnas padouas nporpamma OOO o maTemaTuke s oOydaroruxcs 5—9 kmaccoB. MHCTUTYT
cTpaTeruu pasBuTHs oOpazoBanus Poccuiickoit akamemun oopasoBanusi. Mocksa. 2021. Anrebpa: 7 kiacc:
Meroandeckoe mocoowue. E. B. bynko, A. I'. Mepsnsik, B. b. ITononckwuii, M. C. Sxup. Benrana -I'pad. 2019.
Anrebpa: 7 Kiacc: TMIaKTHYECKHUE MaTEepHaIbl TOCOOWE /TSl yUaIuXxcst 001eo0pa3oBaTeIbHbIX
yupexaenuit. A. I'. Mep3nsk, B. b. [Tononckuit, E. M. Pabunosuu, M. C. Sxup. 2018.

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

CripaBouHbIE MaTEPHAIIbL, TAOIUIBI, KOMIIBIOTED, MYJIbTUMEINA IPOEKTOP

OBOPYJAOBAHME VIS TPOBEJAEHUSA JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT

CIIPaBOYHBIC MATCPUAJIBI, KOMIIBIOTCP MYJIbTUMECAUA ITIPOCKTOP
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