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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

Ne HanmeHoBaHue pa3e0B H TeM NPOrpaMMbI KosmmuecTBo yacoB Jarta Buas! gesiteJIbHOCTH Buasl, popmbl | DileKTpOHHBIE
n/n H3y4eHHus: KOHTPOJIS (uudposbie)
BCEr0 [ KOHTPOJIbLHBIE | MPAKTHYECKHE o6pazoBaTenbHbIE
paboThl padoThI pecypcsl
Paznea 1. Ynciaa u Bperyucienusi. KBagpaTnosie KopHu
1.1. | KBazparHblii KOpeHb U3 yKCIIa. 2 0 0 DopMyupoBaTh ONpeIeIeHUE KBAJPATHOIO KOPHS U3 YMCIIA, YcrHblit onpoc;
apr(MeTH4IeCKOro KBaJpaTHOro KOPHs; ITucpmenHblIi
IIpuMEHATH OrepalMIo N3BJICYEHUS KBAIPAaTHOTO KOPHS U3 YKCIIA, UCIIOJIb3ys | KOHTPOJIb;
IIpH HEOOXOIMMOCTH KaJlbKYJIATOD;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHUSI MATEMATHKHY;
1.2. | IousaTre 00 UppaOHATIBHOM YHCIIE. 2 0 0 DopMynupoBaTh ONpeserIeHre KBaJpaTHOTO KOPHS U3 YhCa, Yerubiit onpoc;
apH(pMETHIECKOTO KBaJPATHOTO KOPHS; ITuceMeHHsIi
IIpuMeHATH oIepanuio H3BIeYeHNs KBaJApaTHOTO KOPHS U3 UHCIA, HCIONb3Ys. | KOHTPOIB;
IPH HEOOXOIUMOCTH KaJIbKYIATOD;
OneHHBaTh KBaJpaTHbIE KOPHH LEIBIMU YHCIAMH U JECATUYHBIMH JAPOOSMI;
1.3. | HdecsaTnunbie npuOIMKEeHUs NPPALMOHAIBHBIX YHCEIL. 1 0 0 DopMyIMpoBaTh ONpEJIEICHUE KBAJPATHOIO KOPHS U3 YHCIIA, YcrHslit onpoc;
apr(MEeTHIECKOro KBaIpaTHOTO KOPHS; ITuceMeHHBIH
IIpUMEHATH OIEpaIMIO N3BJICYEHUS KBAIPATHOTO KOPHS U3 YHCINIA, UCTIONb3Ys | KOHTPOJIb;
IPH HEOOXOMMOCTH KaJIbKYJIATOD; JIMKTaHT;
OueHnBATh KBaJPATHBIC KOPHH LIEJIBIMU YUCIIAMH U AECATHYHBIMHU APOOSMHU;
1.4. | JdeiicTBuTeNbHBIE YHCIIA. 2 0 0 CpaBHUBaTh M YIIOPS0YMBATh PALMOHAJIbHBIE U HPPALIMOHAIbHbIE YHCIIa, ITucpMeHHsbIi
3aIICaHHBIC C TIOMOIIBIO KBAJJPATHBIX KOPHEH; KOHTPOJIB;
1.5. | CpaBHeHue IEHCTBUTEIBHBIX YHCEI. 1 0 0 CpaBHUBATh U yHIOPAN0YMBATH PALIOHANBHBIEC M HPPAIMOHAIBHEIC YHCIIa, YcrHeIi onpoc;
3aIHCaHHBIE C TIOMOMIBIO KBAIPATHBIX KOPHEH; IuceMeHHbIi
KOHTDOIIB;
1.6. | Apucdmernueckuii KBagpaTHbIl KOPEHb. 2 0 0 OLeHuBaTh KBaJPATHbIE KOPHH LIENIBIMU YHCIIAMH U AE€CATUYHBIMU APOOSIMU;
1.7. | YpaBuenue Bugax2 =a. 1 0 0 HccnenoBats ypaBHeHHe X2 = a, HAXOJUTh TOYHBIE ¥ IPUOIMKEHHBIE KOPHU
mpu a > 0;
1.8. | CoiicTBa apudmMeTHIECKHUX KBAJAPATHBIX KOPHEHL. 1 0 0 HccnenoBats cBOWCTBA KBaAPAaTHBIX KOPHEH, IPOBO/ISl YHCIIOBBIE Tectuposanue;
3KCIIEPUMEHTBI C HCIIOJIb30BaHUEM KaJIbKYJISTOPA (KOMIIBIOTEPA);
JlokasbiBaTh CBOMCTBA apr(PMETHIECKNX KBAJAPATHBIX KOPHEH; IPUMEHSATD UX
JUIs IpeoOpa30BaHUs BbIPAKEHHH;
1.9. | IIpeoGpa3oBaHue YHCIOBBIX BBIPAKEHUM, CO epxkammx | 3 1 0 BrmonusTe npeodpa3oBaHus BEIPAXKSHUH, COJIEpKAIINX KBAPaTHBIC KOPHH. Konrponsnas
KBaJpaTHbIEC KOPHU BsIpaxaTs nepeMeHHbIEe U3 FeOMETPHIECKUX U (PpU3HIeCKHX QopMyIT; pabora;
BrraucisTe 3Ha4eHUs BEIPAXKEHUH, COAEpKaIINX KBaJpaTHbIC KOPHH,
UCIIOJIB3YsI IIPU HEOOXOAUMOCTH KalIbKYJIITOD;
Hcnonb30Bath B X0/ie PEIICHHS 3a/1a4 dJIeMEHTapHbIe IPe/ICTaBIeHs,
CBSI3aHHBIE C IPUOIMKEHHBIMY 3HAYEHUSIMU BEIIHYHH;
Hroro no pazaeny 15

Pa311en 2. Yncaa u Bpruncjienns. CTeneHsb ¢ HEJBIM NMMOKa3zaTeJIeM




2.1.

CrerneHb ¢ 1eJIbIM TOKa3aTeIeM.

DopMyIHPOBATH ONPEAEICHHE CTEIICHH C LEJIBIM OKa3aTeNIeM;
CpaBHHBATh YHCJIA U BEJIMYHMHBI, 3alIMCAHHBIC C UCIOJIb30BaHUEM cTenenu 10;

[TuceMeHHbIi
KOHTPOJIb;

2.2. | CranmaprHas 3anuch 4yncina. 1 TIpencraBisTh 3amich GOIBLINX U MAJIbIX YHUCEN B CTAHIAPTHOM BHUJIC; VYerHblii onpoc;
ITuceMeHHbIi
KOHTPOJIB;

2.3. | Pa3mepbl 00BEKTOB OKPY’KaIOMIEro MUpa (0T 1 CpaBHUBATb YKCIIA U BETMYMHBI, 3aIIMCAHHBIC C UCTIONB30BaHKeM ctenenu 10; | YcTHbli onpoc;
9JIEMEHTAPHBIX YaCTHI] 10 KOCMHYECKUX 00BEKTOB), IuceMeHHbIiI
JUIMTENBHOCTD MPOIECCOB B OKPY/KAIOLIEM MUPE. KOHTPOIIB;

2.4. | CoiicTBa CTENEHH C LIEJIBIM IIOKa3aTeIeM 4 DopMyIMpOBaTh ONPEIEIECHUE CTENEHN C LEIbIM [10Ka3aTeIeM; KonTtposnbHas

IIpumeHsATH CBOICTBA CTENEHHU JUIs IPeoOpa3oBaHUs BbIPAKEHHH, pabora;
CoZiepKallX CTEHEHHU C LIEJIBIM IOKa3aTeNIeM;
BbINOMHATD NEHCTBUS ¢ YMCIIAMU, 3aIIMCAHHBIMU B CTaHJapPTHOM BUJIE
(YMHOXXECHUE, JIeJICHHE, BO3BEICHHE B CTEIICHB);
HNroro no paszeny 7

Pa3nen 3. Anre6panyeckue sbipaxenusi. KBaaparnblii Tpéxuien

3.1. | KBagpaTHslit TpEXUICH. 2 PacrniozHaBaTh KBapaTHBIN TPEXWICH, YCTAaHABINBATh BOZMOXKHOCTb €T0 YcrHblii onpoc;
Ppa3IokKEHHsI Ha MHOKHUTEIIH; ITuceMennbIit
PacknanpiBaTh Ha MHOKHTEININ KBaAPATHBIM TPEXWIEH ¢ HEOTPULATEIBHBIM KOHTPOJIb;
JIMCKPHMHHAHTOM;

3.2. | Pa3noxeHne KBapaTHOTO TPEXUICHA HA MHOKUTEIN 3 Pacnio3HaBaTh KBapaTHBIN TPEXUIICH, YCTAaHABIMBATH BO3MOKHOCTh €TI0 ;
Pa3noKEeHUs: Ha MHOKHUTEIIN; IIucemenHsIi
Packia/ibIBaTh Ha MHOXKMTEIN KBAJAPATHBIH TPEXUIEH C HEOTPHLIATEIbHBIM KOHTPOJIB;
JTUCKPUMHHAHTOM; KontposnbHas

pabora;
Hroro no paszneny 5

Pa3nen 4. Aurebpanyeckue Boipazkenus. Ajiredpanyeckas 1poob

4.1. | Anrebpanueckast 1poOs. 2 3amnuceIBaTh AJIreOpandeckue BHIPKCHUS; VYerHblit onpoc;
ITucpMenHbIi
KOHTPOJIB;
4.2. | HomycTuMble 3HAYCHUS TIEPEMEHHBIX, BXOASAMINX B 1 Haxonuts 061acTh onpeneneHus paloOHANIBHOTO BEIPaXKEHHS; VYeTHslit onpoc;
anreOpamvecKie BHIPAKSHHS. ITuceMeHHsIi
KOHTPOIIB;
4.3. | OcHOBHOE CBOICTBO anredpanyeckoit Apoou. 2 BBINOIHATE YHUCIIOBBIC TOJCTAHOBKH M BHIYMCIIATH 3HAYCHHUE APOOH, B TOM YcrHslit omnpoc;
YHUCJIE ¢ TOMOUIBIO KaJIbKYJIATOPA; [TucbmenHbII
DopMyIHpOBaTH OCHOBHOE CBOHCTBO aJireOpanyeckoii Apodu 1 NpUMEHSTh KOHTPOJIb;
ero st mpeodpa3oBaHus ApoOei;
4.4. | Coxpamienue npo6eii. 3 BBINonHsTh ASHCTBUS ¢ anredpandecKuMH Apo0sMHu; ITucemenHbIit
KOHTPOJIB;
TectupoBanue;
4.5. | CnoxeHue, BBIMUTAHUE, YMHOXKCHHUE U JICIICHHE 3 BBINOMHATD IEUCTBHS ¢ anreOpanyecKuMu ApoosIMHu; VYerusiit onpoc;

anreOpanvyecKux apooeii.

ITpumeHnsTh npeobpa3oBaHKs BBIPAKEHUHN IS PELLICHUS 33/1a4;

IIucepmenHsbIi
KOHTPOJTb;




4.6. | IIpeoOpa3oBaHue BbIpaKEHUI, COAEPKALIMX 4 Boipaxatb nepeMenHble U3 GpopMyI1 (U3MUIECKUX FEOMETPUUYECKHX, KoHtposbHas
anreOpandeckue Apoou. OIHUCHIBAIOIINX OBITOBBIC CUTYALIUH); paborta;
HNroro no pa3zneny 15

Paznen S. Ypapuenusi u HepaBencTsa. KpajpaTubie ypaBHeHust

5.1. | KBanpaTHOe ypaBHEHHE. 1 PacrnioznaBaTh KBa/ipaTHBIE YpaBHEHHS; VYerublit onpoc;
ITucpMeHHsbIi
KOHTPOJIB;
5.2. | Henonnoe kBajpaTHOE ypaBHEHHE. 2 3anuceiBaTh GOpPMyYITy KOpPHEl KBaJpaTHOTO YpaBHEHHs; peIlaTh KBaJpaTHbie | YCTHBIH Ompoc;
YPaBHEHHs — IOJIHBIE M HETOJIHBIE; ITucpMennbIit
IIpoBoanTh MpoCTEHIINE UCCIIEOBAHNSA KBAIPATHBIX yPaBHEHUH; KOHTPOJIb;
5.3. | ®opmyna kopHe# KBaipaTHOTrO YpaBHEHUSL. 3 3anuchiBaTh (HOPMyITy KOpHEil KBaApaTHOTO YpaBHEHUS; PELIaTh KBaJpaTHbIe | YCTHEII OIpoC;
YPaBHEHHS — IIOJIHBIEC ¥ HETIOIHEIE; IIuceMennbIit
KOHTPOJIb;
JlukTaHr;
5.4. | Teopema Buera. 2 DopmyupoBath TeopeMy Buera, a Takke 00paTHYIO TEOpeMy, IIPUMEHSTh 3TH | Y CTHBI O1poc;
TEOpPEM JUISl PElIeHHs 3a71a4; ITucpMeHHsbIi
KOHTPOJIB;
5.5. | Pemenue ypaBHEHUH, CBOJAINXCS K KBaAPATHBIM. 2 Pemath ypaBHEHHUs, CBOASIIMECS K KBaJPAaTHBIM, C TOMOIIBIO [MucbmenHbII
npeoOpa3oBaHuil U 3aMEHOH IEPEMEHHOIA; KOHTPOJIb;
HabnronaTh 1 aHaIM3UPOBATH CBA3b MEXK/Y KOPHAMHU U KO3 PUIIUEHTaMU Tectuposanue;
KBaJIPaTHOI'O YPABHEHUS;
5.6. | Ilpocreiinme 1poGHO-pallMOHANIBHBIC YPABHEHUSL. 3 HaGuronath 1 aHAITM3UPOBATH CBSI3b MEKLY KOPHIMH M KO3 bHIeHTaMK VYerublit onpoc;
KBaJIPaTHOT'O YPABHEHMUS; ITucpmeHHsbIi
KOHTPOJIB;
5.7. | Pemenue TEKCTOBBIX 3a/1au ¢ TTOMOIIBIO KBaJAPATHBIX 2 PenraTh TEKCTOBBIC 3aja41 ANreOPaHYECKUM CIIOCOOOM: MEPEXOIUTh OT Yerubiit onpoc;
ypaBHEHHIA CJIOBECHOM (pOPMYITMPOBKH YCIIOBHS 3aa4H K anredpanyeckoil Mmonenu mytéMm | ITuceMeHHbIH
COCTaBJIEHUS yPAaBHEHHUS; PEIaTh COCTABIEHHOE YPAaBHEHUE; KOHTPOJIb;
HHTEPIIPETUPOBATH PE3YIIBTAT;
Hroro no pazaeny: 15
Paznen 6. YpaBHenus u HepaBeHcTBa. CHCTeMbl ypaBHEHHIH
6.1. | JluneitHoe ypaBHEHHE C ABYMs IIEPEMEHHBIMH, €TI0 2 PacnioznaBath 1MHEiHbIE ypaBHEHHUS C IBYMs IIEPEMEHHBIMU; VerHblil onpoc;
rpauK, IpUMEpbI PEIICHNUs YPaBHEHHUH B LEJIbIX IMuceMeHHBIH
YUCIIAX. KOHTPOJIb;
6.2. | Pemenue cucrem JByX JMHEHHBIX ypaBHEHHI ¢ JBYMs 3 Pemath cuctemsl 1ByX TMHEHHBIX YPaBHEHUH ¢ IBYMs I€PEMEHHBIMHU YcrHelit onpoc;
MEPEMEHHBIMU. MO/ICTAHOBKOM U CII0)KEHUEM; TTucpMenHsbIi
KOHTPOJIB;
6.3. | Ilpumeps! pelueHnst CUCTEM HEJTMHEHHBIX YPaBHEHUH C 3 Pemate npocreifime cuctemsl, B KOTOPBIX OJJHO U3 YpPaBHEHHI HE SIBISETCS Yerubiit onpoc;

JABYMsI IICPEMCHHBIMH.

JIMHEWHBIM;
ITpuBoaANTH rpaduuecKyto HHTEPIPETALHIO PEIICHNS YPAaBHEHHS C ABYMS
MepEeMEHHBIMU U CUCTEM YPAaBHEHUH ¢ IBYMsI IEpEMEHHBIMH;

TTucbMeHHBII
KOHTPOJIB;
CamooreHKa ¢
HCTIOJIb30BaHHEM
«O1eHO0YHOTO
JICTaY,




6.4. | I'paduueckas uHTEpnpeTaIys ypaBHEHHS C IBYMS 2 Crpoutb rpadMKy TMHEHHBIX YPABHEHMI, B TOM YHCIIE UCTIONB3YS LU(PPOBBIE | ;
MIEPEMEHHBIMU ¥ CHCTEM YPAaBHEHUH C IByMs pecypcesl; VYerubiit onpoc;
MIEPEMEHHBIMU. Paznnuath napaniesibHble U NEPECEKAIOIINECs IPSIMBIE 10 UX YPABHEHUSM; ITucbMeHHBII

KOHTPOJIb;

6.5. | Pemenue TeKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM 3 Pemiats TekcTOBBIE 339K aNreOpandecKuM CII0CO60M; YcrHelit onpoc;

YypaBHEHHH ITuceMeHHbIit
KOHTPOJIB;

Hroro no pazaeny: 13

Paznen 7. YpaBHenus u HepaBencTBa. HepaBencrsa

7.1. | UncnoBble HEPaBEHCTBA M UX CBOMCTBA. 1 DopMynHupoBaTh CBONCTBA YHCIOBBIX HEPABEHCTB, MITIOCTPUPOBATh X Ha YcrtHbiit onpoc;

KOOPJIMHATHOW MPSMOM, TOKa3bIBaTh alIreOpandecky; ITuceMennbIit
KOHTPOJIB;
JlukTaHT;
7.2. | HepaBeHCTBO ¢ OHOMN NEPEMEHHO. 2 [IpuMeHsTH CBOMCTBA HEPABEHCTB B XOJ€ PELICHNUS 3a/1a4; VerHblil onpoc;
[TucbmeHHbIN
KOHTPOJIb;

7.3. | JIuneiinbple HepaBEeHCTBA C OJJHOM IIEPEMEHHOI U UX 2 Perath MHEHHbIE HEPABEHCTBA C OJJHOW EPEMEHHOM, H300pakaTh pemieHne | YCTHBII onpoc;

peuienue. HEepaBEeHCTBA Ha YHCIIOBOH IPSAMOIA; TTuceMennbIit
KOHTPOJIB;

7.4. | Cuctembl IMHEHHBIX HEPABEHCTB C OJJHON NEPEMEHHON 3 Perath cucTEeMbl JIMHEHHBIX HEPABEHCTB, H300paXKaTh PELICHUE CUCTEMBI YcrHbiit onpoc;

M MX PELICHUE. HEPABEHCTB Ha YUCIIOBOM MPAMOIL; ITuceMennbIit
PacniosHaBaTh BUbI M3y4aeMbIX (YHKIHI; KOHTPOJIB;

7.5. | U306paxkeHne pelieH s TMHEHHOTO HEPaBEHCTBA M HX 4 PeraTs cucTeMbl IMHEIHBIX HEPABEHCTB, N300pakaTh PEIICHUE CHCTEMBI VYerublit onpoc;

CHCTEM Ha YUCIIOBOH NMPSIMOH HEpaBEHCTB Ha YUCIIOBOM MPSIMOI; ITuceMeHHbII
KOHTPOJIB;
Konrponbnas
pabora;

HWroro o pasneny: 12

Pa3zpen 8. ®ynkuun. OCHOBHbIE OHATHS

8.1. [ Ilonstue pyHKIMU. 1 Hcnonp30BaTh GYHKIMOHAIBHYIO TEPMUHOJIOTUIO M CUMBOJIHKY; VYerubiii onpoc;

TTucpMenHsbIi
KOHTPOJIB;
8.2. | OGnacTh onpeeacHusl 1 MHOXKECTBO 3HAYCHUIT 1 Beruncinsath 3HaueHUs QYHKIMH, 3a1aHHBIX Gopmyamu (pu HeoOXoauMocTH | YCTHBIN 0mpoc;
(yHKUIUH. UCIOJIB30BATh KAJIbKYJISATOP); COCTABIATH TaOJIMIbl 3HAUCHUH (DYHKLIUH; IMucemenHsbIH
KOHTPOJIb;
Tectuposanue;
8.3. | CrocoGs1 3ananus GyHKIHIA. 1 Crpouth 10 TouKaM rpaduxu GpyHKImiL; VYerHblit onpoc;

OnuchIBaTh CBOIMCTBA (ByHKIIMU Ha OCHOBE €€ Ipa(puuecKoro IpeICTaBICHH;

ITucermeHHbII
KOHTPOJIB;

8.4. [ I'padux dpyHKumMH.

Hcnonb30Bath GpyHKIMOHANBHYIO TEPMUHOJIOTHIO U CHMBOJIUKY;
Hccnenoath npuMeps! rpaduKoB, OTPAXKAIOLINX PEANIbHBIC MPOLIECCHI U
SIBJICHUS;

VYerusiit onpoc;
IIucepmenHsbIi
KOHTPOJTb;




8.5.

CBoiicTBa (QyHKINH, UX OTOOpaKeHNE Ha

HccnenoBats npuMepsl rpaKoB, OTPAXKAIOLIMX PEANIbHBIC IPOLIECCH U

VYerubiii onpoc;

rpaduke SIBJICHUSL; [MucbmenHbII
ITpuBoANTL MpUMEPHI IPOLIECCOB U ABJICHUH € 3aJaHHBIMU CBOHCTBAMH; KOHTPOJIb;
Hcnonp30BaTh KOMITBIOTEPHBIE IPOrPAMMBI JUIS HOCTPOCHUS TPaUKOB TpakTuueckas
(YHKIMH M U3y4EHUS UX CBOICTB; paboTa;

Hroro no paszneny: 5

Pa3znen 9.®@ynkuun. Ynucnossie pyHKIum

9.1. [ Yrenue u nocrpoenue rpahukoB GyHKIHIA. 1 Haxoznuts ¢ nomonisio rpaduka GyHKINM 3HAYCHHE OTHOH U3 YcrHblit onpoc;

paccMaTpUBaEMBbIX BEJIMUMH 110 3HAUEHHIO JIPYTrOi; ITucpmennsbli
KOHTPOJIb;

9.2. | Ilpumeps! rpaduKoB HYHKIHH, OTpaXKAIOIMUX peanssie | 1 B HeCOXXHBIX CITy4asx BBIPaXaTh (hOPMYIIOH 3aBHCHMOCTD MEKIY YcrHbiit onpoc;

MIPOIIECCHI. BEJTMYNHAMU; ITucpMeHHbIi
KOHTPOJIB;
9.3. | dyHkuuu, onuckIBAIOIIME PSMYIO U 00PaTHYIO 1 OnucklBaTh XapakTep N3MEHEHHUS OJJHOM BEIMYUHBI B 3aBUCUMOCTH OT VYcernblii onpoc;
IPONOPLHOHAJIbHBIE 3aBUCHMOCTH, UX I'Pa(HUKH. U3MEHEHHUs APYyroii; TTucpmenHbIi
Pacrio3HaBaTh BBl U3y4aeMbIX (yHKLNI; KOHTPOJIb;
9.4. [ T'mnepGoua. 2 Pacrio3HaBath BUJIbI N3y4aeMbIX (OYHKIIHUIA; VYerublit onpoc;
ITucpmenHsbIi
KOHTPOJIB;
9.5. | I'padux pyHxuuny =x2. 2 IToka3pIBaTh CXeMaTHYECKH MOJNIOKEHUE HA KOOPAWHATHOI MIIOCKOCTH YcrHbiit onpoc;
rpadukoB QyHKIMI BUa: y= X2, y = X3,y=KOpeHb KBaApaTHblii U3 X, y = [ x I; | ITuceMeHHbIi
KOHTPOJIB;

9.6. | ®dynkyn y =x2,y =x3, 2 Hcnonk30Bath HyHKIHOHAIBHO-TpadUUECKHe MPeICTaBICHUs ISl pelieHust 1 | Y CTHBII onpoc;
y:\/x, y=Ix]; rpaduueckoe pemenue ypaBHeHUH 1 HCCIIeJOBaHUS yPaBHEHUH U CUCTEM ypaBHEHHUIA; ITuceMeHHbIiI
CHCTEM ypaBHEHUI IpumeHsaTs NUQPOBBIE PECYPCHI AT MOCTPOCHUS TPa)HKOB (HYHKIUI; KOHTPOJIB;

Konrponbnas
pabora;

Hroro no pasaeny: 9

Pa3nen 10. [ToBTopenne u 06061menne

10.1. | IToBTOpEeHHE OCHOBHBIX MOHATHI 1 METOJIOB KypcoB 71 | 6 BriOMpaTh, IPUMEHSTh, OLICHUBATH CIIOCOOBI CPAaBHEHUS YHCENl, BBIYMCICHUH, | YCTHBII onpoc;
8 KkiaccoB, 00001IeHNE 3HAHMI. npeoOpa3oBaHMil BEIPRKEHHH, PEILIEHNS] yPaBHEHHIA; TTuceMennbIit

OcymIecTBIATh CAMOKOHTPOJIb BBINONHAEMBIX AEHCTBUM H CaMOIIPOBEPKY KOHTPOJIB;
pe3ynbTaTa BEIYHCICHHIT, IPeoOpa3oBaHMUH, TIOCTPOCHHII; KonTponbHas
Pemats 3a1aun U3 peanbHON KU3HH, IPUMEHATh MaTeMaTHIECKHe 3HaHUS UL | paboTa;
pelieHus 3a/1a4 U3 Apyrux NpeMeTOB;
Pemats TeKcTOBBIE 3a7a9H, CPABHUBATH, BRIOUPATh CIIOCOOBI PEIICHHS 3aJa4uH;

HWroro no paszneny: 6
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IHOYPOYHOE IINTAHUPOBAHUE

Tema ypoxa

KoauyecTBo yacoB

BCEro

KOHTPOJIbHbIE
padoTsI

NpPaKTHYeCKHe
padoThI

Jara
H3yYeHHus

Buael, popmbl
KOHTPOJISt

KBanpaTHblif KopeHb U3 Uucia.

0

0

VYcTHBIi onpoc;
ITuceMeHHBIH

KOHTPOIb;

KBagparHblil KOpeHb U3 YKCTA.

VYeTHbll ompoc;
IIncemenHsIl
KOHTpOJIB;

[Monsitre 00 MppaOHATEHOM YHCIIE.

VYerHblit ompoc;
TTuceMmeHHbIH
KOHTPOJIb;

INousTue 06 upparoOHaILHOM YHUCITE.

VYcTHBli onpoc;
ITuceMenHBIH
KOHTPOJIb;

JukTanT;

I[eCSITI/I‘IHI)IG l'[pI/I6J'II/I)KeHI/I$[ HppaluOHAJIBHBIX YHUCECII.

VYeTHbIl ompoc;
IIucbmeHHBIN
KOHTpOJIB;

JleficTBUTEILHBIC YUCITA.

VYerHblit omnpoc;
TTuceMmeHHbIH
KOHTPOJIb;

[elicTBUTENbHBIE YUCIA.

YcTHBli onpoc;
IIuceMenHbIH
KOHTpOJIb;
Tectuposanue;

CpaBHeHI/IC JIEUCTBUTENbHBIX YHCE.

VYeTHbll ompoc;
IIucbmeHHBIN
KOHTPOJIb;

ApudmeTnyecknii KBapaTHbIH KOPEHb.

VYerHbli ompoc;
ITuceMeHHBIH
KOHTpOJIB;
JIMKTaHT;

10.

ApudmeTrieckuil KBaJpaTHbIH KOPEHb.

VYcTHBli onpoc;
IIucemenHbIH
KOHTpOJIb;
TectupoBanue;

11.

VYpaBHeHue Buia X2 = a.

VYeTHbll ompoc;
IIucbmeHHBIN
KOHTpOJIB;

12.

CpoiicTBa apu()METHIECKUX KBaJAPATHBIX KOPHEH.

VYerHblit ompoc;
TTuceMeHHbIH
KOHTPOJIb;

13.

IIpeo6pa3oBanue YUCIOBBIX BHIPAXKEHUIH, CO ASPKAIIUX
KBaJpaTHblE KOPHU

VYcTHbli onpoc;
ITuceMenHBIH

KOHTPOIb;

14.

IIpeoOpa3oBaHne YUCIOBBIX BHIPAKEHHH, CO JeprKaIInX
KBaJ[paTHbIE KOPHH

YcTHBIH ompoc;
IIncemenHbIN
KOHTPOJIb;
Tectupoanue;




15. | Konrponbuas pabora Nel. Uncna u 1 KonTponbhas
BbIuHcieHus. KBapaTHple KopHH. pabora;
16. | CremeHs C LENBIM MTOKA3aTEIEeM. 1 VYerHbli ompoc;
IIncemenHsIi
KOHTPOJIb;

17. | CrangapTHas 3amnuch Yucia. 1 VYeTHbll ompoc;
IIncemenHbIN
KOHTPOJIB;
Jukranr;
18. | Pa3mepbr 00BEKTOB OKPYXKAIOIIETo MHpa (OT dJIEeMEHTapHBIX | 1 YceTHBIH ompoc;
YacTHIl JI0 KOCMHUYECKHX 0OBEKTOB), AJIUTEILHOCTD ITucemeHHbIH
MIPOLIECCOB B OKPY’KaIOIIEM MHUPE. KOHTPOJIb;
19. | CBoiicTBa CTENEHH C IENIBIM [TOKa3aTeIeM 1 VYerHbli ompoc;
IIucemenHBIN
KOHTPOIIb;
JlukranT;

20. | CBoiicTBa CTENEHH C LIEJIBIM ITOKa3aTeIEM 1 VYerHbll onpoc;
IInceMenHsIi
KOHTpOJIb;
TectupoBanue;

21. | CBoiicTBa CTEIEHH C LENBIM ITOKa3aTeleM 1 VYeTHBIH ompoc;
IIucbmeHHBIN
KOHTPOJIb;
22. | KonrpomnbHas padota Ne2.Yncna u Berancnenus. Crenens ¢ | 1 Kontponbshas
LEJIBIM TTOKa3aTeIeM pabora;
23. | KBagpatrHbIii TpEXUJICH. 1 VYeTHbll onpoc;
IIncemenHsIi
KOHTPOJIb;

24. | KBagpaTHbIH TpEXUIEH. 1 VYeTHBIH ompoc;
IIncbmeHHBIN
KOHTPOJIb;

25. | Pa3noxeHue KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIN 1 VYeTHbIl ompoc;
IIucbmeHHBIN
KOHTPOJIb;

26. | Pa3noxxeHne KBagpaTHOTO TPEXWICHA HA MHOKUTEIN 1 VYerHbli ompoc;
IIncemenHsIi
KOHTPOJIb;
TectupoBanue;
27. | KonrponbsHas padota Ne3. AnreOpandeckue.BbIpaKeHHS. 1 KontponbHas
KBaznpaTHblii TpEXUICH. paborta;
28. | Anrebpanueckas Apo0Ob 1 YceTHBIH ompoc;
IIucbmeHHBIN
KOHTPOJIb;

29. | AnreGpanueckas ApoOb 1 YcTHBIl ompoc;
IIucemenHBIH
KOHTPOJIb;

30. | /JomycTUMBble 3HaYEHHS IEPEMEHHBIX, BXOSIINX B 1 ;

aJIre0pandeckye BEIPaXEHHS.

VYcTHbli onpoc;
IIucemenHsIi
KOHTpOJIb;
TectupoBanue;




31.

OCHOBHOE CBOHCTBO anreOpanmdeckoid Apodu

YcTHbIl ompoc;

IIucbmeHHBIN
KOHTPOJIb;
32. | OcHOBHOE CBOWCTBO ajreOpanveckoi Apoou ;
VYerHbli ompoc;
IIncemenHsIi
KOHTPOJIb;
JMKTaHT;
33. | Cokpamenue npo0eii. YcTHBIH onpoc;
ITucbmeHHBIN
KOHTPOJIb;
34. | Cokpamienue npo0Oeii. VYceTHBIH ompoc;
IIuceomeHHBIN
KOHTPOJIb;
Tectupoanue;
35. | Cokpamenue npo0eii. VYerHbli omnpoc;
IIncemenHsIi
KOHTPOJIb;
36. | CnoxxeHue, BEIUUTAHUE, YMHOXKCHUE U JICJICHHUE VYerHbli onpoc;
anreOpandecKux Apooei. TTuceMeHHBIH
KOHTPOJIb;
37. | CnoxxeHue, BHIUUTAHUE, YMHOKEHUE U JICJICHUE VYerHbli onpoc;
anreOpandecKux JApooei. ITuceMeHHbIiH
KOHTPOJIb;
TectupoBanue;
38. | Croxxenue, BEIUNTaHHE, YMHOXKEHUE U JCTICHHE ;
anrebpandeckux apooen. YceTHbIH ompoc;
IIucemeHHBIN
KOHTPOJIb;
39. |IIpeobpa3oBaHKe BBIPAKECHUH, COACPKAIINX VYerHbIi ompoc;
anreOpanyecKue Apoou. TTuceMeHHBIIH
KOHTPOJIb;
40. |IIpeoOpa3zoBaHue BEIPAKEHUH, COMEPIKAIINX VYeTHbli omnpoc;
anreOpanydecKie ApooH. ITuceMeHHbIH
KOHTPOJIb;
41. |IIpeobpa3oBaHue BEIpOKEHHH, COMEPIKAIINX YcTHbIH onpoc;
anrebpandeckue IpooH. ITucemeHHBIH
KOHTPOJIb;
42. | KonrpomnbHas padora Ne4. AnreGpandeckue Kontponbshas
BhIpaKeHHUs. AnreOpandeckas 1poosb. pabora;
43. | KBagparHoe ypaBHEHHUE. YcTHBI onpoc;
IIncemenHbIN
KOHTPOJIb;
44. | HemomHoe KBagpaTHOE ypaBHEHHE. YceTHbIl o1poc;
IIucemeHHBIN
KOHTPOJIb;
45. | HemonHoe kBafipaTHOE ypaBHEHHUE. VYerHblit ompoc;

ITuceMeHHBIH
KOHTPOJIB;

TectupoBanue;




46.

dopmyna KOpHEH KBaJIpaTHOTO ypaBHEHHUS.

YcTHbIl ompoc;
IIucbmeHHBIN
KOHTPOJIb;

47.

®dopmyra KOpHEH KBagpaTHOTO ypaBHEHHUSL.

VYerHbli ompoc;
IIncepmeHHBIN
KOHTPOJIb;
JlukranT;

48.

®dopMyiia KOpHEH KBaJpaTHOTO yPaBHEHHUS.

VYcTHBli onpoc;
ITuceMeHHBIH

KOHTPOJIb;

49.

Teopema Buera.

VYcTHBli onpoc;
TTucemeHHbIH
KOHTPOJIb;

50.

Teopema Buera.

VYcTHBIl onpoc;
IIucemenHbIN
KOHTPOIIb;
TectupoBanue;

51.

Pemenue ypaBHeHHﬁ, CBOIAIIUXCA K KBAAPATHBIM.

YcTHbIH o1poc;
IInucbmeHHBIN
KOHTPOJIb;

52.

Pemienne ypaBHeHUi, cCBOAAIIMNXCA K KBaJPATHBIM.

VYcTHbli onpoc;
ITuceMeHHBIH

KOHTPOIIb;

53.

IIpocreiimue ApoOHO-paLIOHANbHBIE YPABHEHUS

VYcTHBIl onpoc;
ITuceMeHHBIH
KOHTpOJIB;

54.

Ipocreiimme 1poOHO-paioHATEHBIE YPABHEHUS

YeTHbI o1poc;
IIncbmeHHBIN
KOHTPOJIb;

55.

IIpocreiimne qpoOHO-pallMOHANBHBIC YPABHEHHUS

VYcTHBIi onpoc;
IIncemeHHBIN
KOHTPOJIB;
TectupoBanue;
JlukranT;

56.

Pemenne TekCTOBBIX 3a7jau C MOMOLIbIO KBAAPATHBIX
ypaBHEHUI

VYcTHBIl onpoc;
ITuceMeHHBIH
KOHTpOJIB;

57.

KontponbHas pabora Ne5.Anrebpanyeckue
BBIpa)KEeHHs1. AJlreOpandecKast Apoos.

KonTponpnas
paborta;

58.

JIuneitHoe ypaBHEHUE C IByMsl IEPEMEHHBIMHU, €TI0

rpaduK, IpIMEpHI pelIeH s YpaBHEHUH B LEBIX YHCIaxX

VYcTHBli onpoc;
ITuceMeHHBIH

KOHTPOJB;

59.

JluneitHOe ypaBHEHUE C IByMs IIEPEMEHHBIMH, €TI0
rpa¢uK, IpUMEpHI PElIeHHs YPaBHEHHUH B IIEJIBbIX YHCIIaX

VYeTHbll ompoc;
ITuceMeHHBIH
KOHTpOJIB;

60.

Pemenne cucrem NByX JIMHEHHBIX ypaBHEHUH ¢ 1ByMs
MIepEMEHHBIMHU

IIncemenHBIH
KOHTPOJIb;
TectupoBanue;

61.

Pemienne cucrem nByX ITMHEHHBIX ypaBHEHUH ¢ IByMs

TNEPEMCHHBIMU

VYcTHbli onpoc;
ITuceMeHHBIH

KOHTPOIB;




62. |Pemenwne cucteM ABYX JTMHEWHBIX ypaBHEHHA C IBYMS 1 YcTHbIl onpoc;

MIEPEMEHHBIMU IInceMenHbIN
KOHTPOJIb;

63. | IIpumepsI pemeHus CHCTeM HETMHEHHBIX YPaBHEHUH C 1 VYerHbli ompoc;

JIByMsI IEPEMEHHBIMA IIucemeHHBIH
KOHTPOIIb;

64. |IIpuMepsl peleHUs CUCTEM HEJIMHEIHBIX YpaBHEHUH C 1 YcTHBIi onpoc;

JByMsI IEPEMEHHBIMU IIucbmenHsbIH
KOHTpOJIb;

65. | IIpumepsI pemeHus CHCTEM HETHMHEHHBIX YPaBHEHUH C 1 YcTHbIH o1poc;

JIBYMS TIEpEMEHHBIMU ITuceMeHHbIH
KOHTPOJIb;

66. |I'paduueckas nHTEpHpPETALNS YPABHEHHUS C IBYMS 1 VYcTHBli onpoc;
MepEeMEHHBIMU U CUCTEM YpaBHEHUI ¢ IIucemenHbIH
JIByMsI IIEpEMEHHBIMU. KOHTPOIIb;

67. |I'paduueckas uHTEpIpPETALUS YPABHEHUS C IBYMSI 1 VYcTHBI onpoc;
MIEPEMEHHBIMU U CUCTEM YpaBHEHUH ¢ IIncemenHsIN
JIByMsI IEPEMEHHBIMH. KOHTpOJIB;

68. | PemeHne TeKCTOBBIX 3aJjay ¢ IOMOIIBIO CHCTEM ypaBHEHUH | 1 YcTHBIi onpoc;

IIncemenHsIi
KOHTPOJIb;
KonTponbhas
paborta;

69. | PemieHne TeKCTOBBIX 3ajjay € TIOMOIIBIO CUCTEM ypaBHEHUH | 1 VYcTHBli onpoc;

IIucemenHbIH
KOHTPOJIb;
70. | KontpomnbHas padota Ne6. YpaBHeHUs U 1 KonTponsnas
HepaBeHcTBa.CHCTEMBI YpaBHEHU. pabota;
71. | UncnoBble HEpaBeHCTBA M HX CBOHCTBA. 1 YerHbI# onpoc;
IIncemennsIi
KOHTPOJIb;

72. | HepaBeHCTBO ¢ OJJHOI NIEpeMEHHOM. 1 VYcTHBli onpoc;
IIucemenHBIH
KOHTPOJIb;

73. | HepaBeHCTBO ¢ OJTHOM TTEPEMEHHON. 1 YcTHbIl onpoc;
IIucemenHbIl
KOHTpOJIB;
TectupoBanue;

74. | JluneiiHble HEPaBEHCTBA C OTHOM MEPEeMEHHON U MX 1 YerHbIl o1poc;
peuieHue. IIncemeHHbIN

KOHTPOJIb;

75. | Jlunelinble HepaBeHCTBA C OJHOM MEPEMEHHON U UX 1 VYcTHBIi onpoc;

peuieHue. IIucemenHbIH
KOHTpOJIb;
TectupoBanue;

76. | Cucrembl TMHEHHBIX HEPABEHCTB C OHOM NEepEeMEHHOH U 1 VYeTHbll ompoc;

UX pELIEHHE. IIuceMeHnHsbIH
KOHTpOJIB;
77. | CucteMbl TMHEWHBIX HEPABEHCTB C OJJHOU TIEpEMEHHON 1 1 YerHbIl onpoc;

HX pCHICHHUEC.

ITucsMmenHBI
KOHTPOJIB;




78.

CHCTeMBI JTMHEHHBIX HEPABCHCTB C OHHOﬁ HepeMeHHOﬁ u
HX pCHICHHUEC.

YcTHbIl ompoc;
ITuceMenHBI
KOHTPOJIB;
CamooIieHKa ¢

HCIOJIb30BaHUEM
«O1eHo4HOro
JIHCTaY;
79. | 300pakeHne pelieHus JIHHEHHOTO HEPABEHCTBA M UX 1 VYerHbIi ompoc;
CHCTEM Ha YHCIIOBOU MPSIMOit IIncemenHbIH
KOHTPOJIb;
80. | M300paxeHue peleHNs JIMHEHHOrO HEpaBeHCTBA U UX 1 VYcTHBIi onpoc;
CHCTEM Ha YHCJIOBOU MPAMOit IIucemenHsIH
KOHTPOJIb;
81. | M3ob6paxkeHue pemieHus JIMHEHHOrO HEPABEHCTBA U UX 1 VYeTHbll onpoc;
CHCTEM Ha YHMCIIOBOM MpsMOU IIucbmeHHBIN
KOHTPOJIb;
82. | KontposbHas pabora Ne7. YpaBHeHHs U 1 KonTponsnas
HepaBeHcTBa.HepaBeHcTBa. paborta;
83. |Ilonsatue QyHKIHM. 1 VYcTHbli onpoc;
TTucbmeHHBIN
KOHTPOJIb;
84. | OOmacTh onpeneneHysl 1 MHOXECTBO 3HAYCHUH QPyHKIUU 1 YceTHBIH ompoc;
IIncemenHbIN
KOHTPOJIb;
85. | CiocoObl 3ajanus PyHKIMN 1 YcTHBIl ompoc;
ITucemeHHbIH
KOHTPOJIb;
TectupoBanue;
86. |I'padux pynxuuu. 1 VYeTHbll ompoc;
IIncemenHbIN
KOHTPOJIb;
87. | CBoiicTBa QyHKIMH, UX OTOOpaKEHUE Ha rpaduKe 1 IIpaktuueckas
pabora;
88. | UreHue u nocrpoeHue rpagukoB GyHKLIUH. 1 VYcTHBIi onpoc;
ITucbmeHHBIN
KOHTPOJIb;
89. | IIpumepsl rpavikOB PYHKIHA, OTPAXKAIOIINX pPealIbHbIC 1 IInucemeHHBIN
MIPOLIECCHI. KOHTPOJIb;
TectupoBanue;
90. | ®yHKIUH, ONUCHIBAIOIINE IPSIMYIO U 00paTHYIO 1 VYcTHBli onpoc;
HPONOPLUOHANEHBIE 3aBUCUMOCTH, HX TPadUKH IIucemenHbIH
KOHTPOJIb;
91. |T'unepbona. 1 VYerHbll onpoc;
IIncemenHsIi
KOHTPOJIb;
92. |T'mmepbouna. 1 VYceTHBIH ompoc;

ITucsMenHBIH
KOHTPOJIB;
JIMKTaHT;




93. |T'paduk GpyHKIHH Y = X2. 1 YceTHBIH ompoc;
IInceMenHbIN
KOHTPOJIb;
94. |TI'paduk pyHKmuH y = X2. 1 YcTHBIl ompoc;
ITucemeHHbIH
KOHTPOIIb;
95. |Dyskuuny =x%,y = x3,y=\/x, y=IxI; rpaduueckoe pemenue | 1 YcTHBI onpoc;
YpaBHEHUI U CUCTEM ypaBHEHUM IIucemenHsIit
KOHTPOJIb;
96. | KontpombHas pabota Ne8. ®yukuuu.Yucnossie pyHkmuu. | 1 KonTponpnas
paborta;
97. | IloBTOpEHNE OCHOBHBIX MOHATHH U METOAOB KypcoB 7 u 8 1 YcTHBIi onpoc;
KJIacCOB, 0000IIEeHNE 3HAHNMT. TInceMeHHBIH
KOHTPOIIb;
98. |IloBTOpEeHUE OCHOBHBIX MOHATUI U METOOB KYpcoB 7 U 8 1 VYcTHBIl onpoc;
KJIaCCOB, 0000IIEHNE 3HAHUH. TTuceMeHHBII
KOHTPOJIb;
Jukranr;
99. |IloBTOpEHHE OCHOBHBIX MOHATHH U METOAOB KypcoB 7 1 8 1 ;
KJIaCCOB, 0000LICHUE 3HAHUH. YcTHBIl onpoc;
IIucemenHbIH
KOHTPOIb;
JukTanT;
100. | Konrpobnas pabora Ne9. [ToBTOpeHHe OCHOBHBIX NOHATHH | 1 KonTponbHas
U METOJIOB KypcoB 7 U 8 Ki1accoB, 000011eHe 3HaHUH. paborta;
101. | [ToBTOpEeHNE OCHOBHBIX MOHITHUN M METOJIOB KYpCcOB 7 U 8 1 VYerHbIi ompoc;
KJIacCOB, 0000IIeHNE 3HAHNN. TTucemeHHbIH
KOHTPOJIb;
102. | [loBTOpEHNE OCHOBHBIX IMOHATUI U METOZOB KypcoB 7 U 8 1 VYcTHBI onpoc;

KJIacCOB, 0000IIECHNE 3HAHUM.

ITuceMeHHBIH

KOHTPOJIb;

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Hopodees I'.B., CyBopoa C.b., bynumosuu E.A. u npyrue, Anredpa, 8 kiiacc, AKIIMOHEpHOE OOIIECTBO
"UznarensctBo "[IpocBemenue";
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

I".B.Jlopodees, C.b.CyBopona, E,A,bynumoBuy u np.Anredpa 8 ki

:yueb.171s1 001meoopaszoBat. opranmuzaiuii-8 u3ga.M.:IIpocsemenue,2020.

JLIL. Ecradnena, A.Il.Kapmn.Iunaktuueckue Mmatepuaisl 8 kiacc:y4ded.mocodue st o0meodpazoBar
opranuzanuii-11-e uzg.-M.:Ilpocsemenne,2019.

JI.B.Ky3nenoga, C.C.Munaega, JI.O.Pocnoa.KonTpoasubie pabotsl. Anredpa 8 kiacc:yued.mocooue ajs
obmeoOpazoBat opranu3anuii.-M.: I1pocsemenne,2020.

C.C.MunaeBa.YctHble ynpaxHeHus .Anredpa 8 kiace :y4ded.mocodue st o01ieodpa3oBaT opranu3aiui-
M.:TIpocBenienue,2018.

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://catalog.prosv.ru
http://window.edu.ru/catalog/?p rubr=2.2.74.12 ¢ 7-11 xn
Kosekun mugpoBbIX U JIIEKTPOHHBIX 00pa30BaTEIbHBIX

pecypcoB
Enunas komnekuust uudpoBsix oOpa3oBarenbHbIX pecypcoB. Komnekius paznooOpasusix LIOP B pa3nuyHbix

dopmarax http://www.school-collection.edu.ru

denepanbHblil EHTPp HHYOPMAILIMOHHO-00pa3oBaTeNbHbIX pecypcoB. Kpynneiimuii karanor LJOP B
pasnuuHbIX popmatax http:/fecior.edu.ru

Enunoe oxHO noctymna k oOpazoBarenbHbIM pecypcam. Karanor DOP s yuureneil-npeAMeTHKOB
http://window.edu.ru

DJeKTpOHHBIE 00pa30BaTeNbHBIE PeCypChl. Pero3nTopuii M1aHOB-KOHCIIEKTOB YPOKOB, KoJuiekius JOP
http://eorhelp.ru

Bceepoccuiickuii KOHKYpC Me1aroruyeckoro Macrepcersa no npuMeHenno OP B o6pa3oBaTensHOM
npoiiecce. MaTepualibl y4aCTHUKOB KOHKYPCa MOTYT OBbITh IOJIe3HBI yuuTento http://www.konkurs-
eor.ru/material

Poccuiickuii o6pazoBarensublil mopran. Komtekuus LIOP http://www.school.edu.ru

[MEJCOBET.ORG. Menuareka, Bratogaroriast [{OP u metonudeckue paspabotku http://pedsovet.org/m

CeTb TBOpUECKHX yuHTeNeH. BUOIHOTEKA METOIMK IPOBEICHUS YPOKOB M TOTOBBIX YUEOHBIX MPOESKTOB
http://www.it-n.ru

OtkpeiThiii kiace. CeTeBble 0Opa3zoBatenbHble coodmecTBa.. Komnekuus LIOP http:// www.openclass.r






MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

KOMIIBIOTEP, MYJIbTUMEUANPOEKTOP, 3kpaH, DYMO Mimio View

OBOPYJAOBAHME VIS TPOBEJAEHUSA JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT

Jluneiika, IUPKY b, TPEYTOJbHUKH, TPAHCIIOPTUP U HAOOP reOMEeTpUIecKuX Guryp.
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