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IHOACHUTEJIbBHASA 3AIINCKA

OBIIASA XAPAKTEPUCTHKA YYEBHOI'O KYPCA "AJI'EBPA"

Pabouas nporpamMma o yue6GHOMY Kypcy "Anredpa mis odydaronmxcs 8 kiiaccoB pazpaboTaHa Ha OCHOBE
denepanbHOrO rocy1apCTBEHHOI0 00pa30BaTENLHOIO CTaHAapTa OCHOBHOTO O0IIEro 00pa3oBaHus ¢ yI4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA, TPEABSABISIEMbIX K MAaTEMAaTHUECKOMY 00pa30BaHMIO, U TPAJIUIIUIA
poccuiickoro o0pa3oBaHusl, KOTOPbIE 00ECIIEUNBAIOT OBJIA/ICHUE KIIFOYEBHIMU KOMITETCHIIUSMH,
COCTABIISFOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUs M CaMOPa3BUTHSL, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U TIO3HABATEIILHOTO PAa3BUTHA 00yJaromuxcs. B mporpaMmMe ydTeHsl uaeu
1 nonioxkeHust KoHnenmmu pa3Butus MaTeMaTuueckoro oopasosanust B Poccuiickoit denepanuu. B amoxy
udpoBoit TpaHchopmanuu Beex cep 4eToBeuecKo AeITeTbHOCTH HEBO3MOKHO CTaTh 00Pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 0a30BOi MaTeMaTHUECKOM MOATOTOBKH. YK€ B IIIKOJIE MATEMAaTHKa CITYKHT
OIOPHBIM MPEAMETOM JUIS H3y4EHHsI CMEKHBIX AUCIMILIMH, a TIOCIIE IIKOJIBI PealbHON HEOOXOAUMOCTHIO
CTaHOBUTCS HETIPEPHIBHOE 00pa30BaHKe, YTO TPeOyeT NOIHOLEHHOH 0a30B0ii 00111e00pa30BaTEIbHOMI
MOJITOTOBKH, B TOM YHCJIC U MAaTEMAaTHIECKOH.

370 00YCIOBJIEHO TEM, YTO B HAIlIM JHU PACTET YUCIIO POQECCHIA, CBI3aHHBIX C HEOCPEACTBEHHBIM
NPUMEHEHHEM MaTeMaTHUKU: U B cepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIIOTHUECKHUX 00JIACTSIX, U JaXKe B
rymMaHuTapHbix cdepax. Takum oOpa3om, Kpyr MIKOJIBHUKOB, sl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYUMBIM NIPEIMETOM, PACIIHPSIETCS.

[TpakTHueckas MOJIE3HOCTh MaTEMaTHKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBISIFOTCS
¢dbyHIaMeHTallbHbIE CTPYKTYPBI HAIlIEro MUpPa: IPOCTPAHCTBEHHbBIE (DOPMBI M KOJTMUYECTBEHHBIE OTHOIIEHUS OT
MPOCTENIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, 710 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIS
Pa3BHUTHUS HAYYHBIX ¥ NIPUKITAIHBIX Hael. be3 KOHKpEeTHBIX MaTeMaTHUSCKUX 3HAHUN 3aTPY/AHEHO TIOHUMaHKE
MIPUHITUIIOB YCTPOICTBA U MCIIOJIb30BAaHHS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE W UHTEPIIPETALIUS
pa3zHoO00pa3HON COLMATIBHOM, YKOHOMUYECKOM, MOMUTHYECKON HH(popMaluu, ManodhexkTuBHa
MOBCEIHEBHASI IPAKTUYECKAS JACITEIBHOCTh. KaxIoMy UeIOBEKY B CBOCH KU3HH MPUXOIUTCS BHIITOIHATH
Pacy€Thl M COCTABIIATH AITOPUTMBI, HAXOIUTh U IPUMEHSTH ()OPMYIIBI, BIAJAETh MIPAKTUICCKUMHU MPHEMaMHU
reOMETPHUECKUX U3MEPEHUH U IMOCTPOSHHI, YNTaTh WH(POPMAIIHIO, TIPEACTABICHHYIO B BUJIE TaOMHII,
IMarpaMM # rpauKoB, )KHUTh B YCIOBUSX HEONPENEIEHHOCTH H TOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4alHBIX COOBITHH.

OMHOBpPEMEHHO C pacupeHneM chep IpUMEHEHHUs MaTeMaTHKH B COBPEMEHHOM 001ecTBe B Ooiee
Ba)KHBIM CTAHOBUTCSI MAaTEMATUICCKHUIA CTHITb MBIIIJICHUS, TIPOSIBIISTFOLITUIICS B OTIPEIEIEHHBIX YMCTBEHHBIX
HaBBIKax. B mporecce n3ydeHnss MaTeMaTUKU B apCeHAN MPUEMOB M METOIOB MBIIIICHHSI YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHAYKIMS U AeAYKLUs, 00001IEHIE U KOHKPETH3allHs, aHAJIHN3 1
CHHTE3, KJIacCu(UKaIMs U cucTeMaTu3anus, abcTparupoBanue 1 aHanorusi. OObeKTbl MaTeMaTHYECKUX
YMO3aKJIIOUEHUH, TpaBUiIa UX KOHCTPYUPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTHYECKUX TTOCTPOCHUH,
CIIOCOOCTBYIOT BBIPA0OTKE YMEHUS (POPMYINPOBaTh, 0OOCHOBBIBATH M JOKA3bIBATh CYKICHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIUIEHUE. Beayias posibs NpuHauIeKUT MaTeMaTHKE U B (GOPMUPOBAHUN
ANITOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHHS M BOCIIUTAHUN YMEHHI IeHICTBOBATH 10 3aIaHHBIM aJIrOPUTMaM,
COBEpPILICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporiecce pemeHus 3a1a4 — OCHOBOU y4eOHOM
JESITEeIbHOCTH Ha YPOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAK)Ke TBOpUYECKAasi U MPUKJIIAIHAS CTOPOHBI
MBIILICHUS.

OOyuenne MaTeMaTuKe AaET BO3MOXKHOCTb PAa3BUBATh y 00YUYAIOMIUXCSI TOUYHYIO, PAllHOHANBHYIO U
nH(POPMATHUBHYIO peUb, yMEHUE OTOMPATh HanOoJee MOAXOAAIIHNE I3bIKOBbIE, CHMBOJIUYECKUE, TpaduuecKue
CpEICTBa AJIS BRIPKEHUSI CYXKJICHUH M HATJISITHOTO MX MTPEICTaBICHHS.

Heo06xoauMbpIM KOMITOHEHTOM 00111eii KyIbTYPhI B COBPEMEHHOM TOJIKOBAaHHH SBIISIETCS 00IIIee 3HAKOMCTBO



C METOJaMU MO3HAHUs ACUCTBUTEIBHOCTH, IPEACTABICHHUE O MPEIMETE U METOJaX MaTEMAaTUKH, UX OTJIMUNN
OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAayK, 00 0COOEHHOCTSX MPUMEHEHHUS MaTeMaTUKH JIJ1s
pellIeHrs HayYHBIX U MPUKIAAHBIX 3a/1a4. TakuM o0pa3zom, MaTeMaTH4YecKoe 00pa3oBaHHE BHOCUT CBOM
BKJIaJ B GOpMUPOBaHUE OOIIEH KyIbTYpbl YeJIOBEKA.

N3ydyeHne MaTeMaTHKHU TaKXe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA, TOHUMAaHHUIO
KpPacoThI U M3SMICCTBA MATEMATUYECKUX PACCYKIICHUN, BOCIIPUATHIO TEOMETPHUECKUX (DOPM, YCBOCHUIO

nacu CUMMCETpPUU.

HEJU U3YYEHUA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa siBIsieTCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHA 00€CIeYrBaeT U3yUeHHE JPYTHX
TMCLUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TAK U TYMAaHUTAPHOTO LIMKJIOB, €€ OCBOCHHE HEOOXOAUMO IS
MPOAOIDKEHHUs 00pa30BaHUs M B IOBCEAHEBHOM KU3HU. Pa3BuTne y 00y4aronmxcsi Hay9HbIX IpeACTaBICHUI
0 TIPOMCXOXKICHUH ¥ CYITHOCTH aJre0pandecKux abCTPaKIIHiA, CIIOCO0E OTPaKEHUSI MaTEMATUIECKON HAyKOH
SIBJICHHI U TIPOLIECCOB B TIPUPOE U OOIECTBE, POJIM MATEMAaTHYECKOTO MOJICIIMPOBAHIS B HAYYHOM
MO3HAHUU H B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS M KAYECTB MBIIIICHUS,
HEOOXOAMMBIX JUISI aJalTallii B COBPEMEHHOM L poBoM obmiecTe. M3ydueHune anreOpbl eCTECTBEHHBIM
o0pa3zom obecrieunBaeT pa3BUTHE YMEHHUS HAOII01aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPeOyeT
KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO 00OCHOBBIBATH CBOM JICHCTBUS U BHIBOJIBI,
bopmynupoBath yTBepkAcHUsA. OCBOCHHE Kypca anreOphl 00eCeunBaeT pa3BUTHE JTOTMYECKOTO MBIIIICHHS
00y4aroImuXxcs: OHU UCTIONB3YIOT IEAYKTUBHBIC M HHIYKTUBHBIC PACCYyXIEHUs, 00001IIeHnEe 1
KOHKpeTH3a1uio, abcTparupoBanue u ananoruto. O0ydenue aaredpe mpenoiaraetT 3HauuTeIbHbIA 00BEM
CaMOCTOSITENIbHON I€ATEIbHOCTU 00YYaIOLINXCsl, [IOATOMY CAMOCTOSITENILHOE PEIIEHUE 3a/1a4 €CTECTBEHHBIM
00pa3oM sIBIIsIeTCS peau3alyei 1esTeIbHOCTHOTO PUHIIUIIA 00ydeHusl.

B ctpykType nporpammsl yaeGHOT0 Kypca «Anredpa» 0CHOBHOM LIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
COJIEpKaTEIbHO-METOANYECKHEe THHUH: «HHCla U BRIYUCTICHUNY; «ANTeOpandecKkue BRIpaKeHUs»;
«YpaBHeHHS U HepaBeHCTBaY; «DyHkuuny». Kaxkaas u3 3TUX coliep:KaTelbHO-METOIUYECKIX JTHHHMA
pa3BUBaeTCs Ha MPOTSHKEHUH TPEX JIET U3YUYEHUs Kypca, eCTECTBEHHBIM 00pa3oM MeperuieTasch U
B3aMMOJICHCTBYS C APYTUMH €ro JIUHUAMH. B Xo7e n3yueHus kypca o0y4JaromuMcs IPUXOAUTCS TOTHUECKH
paccyxaaTh, HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBSA3M € 3THM 11e51ec000pa3HO BKIIOYUTH B
IporpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/iebl MATEMaTHYECKOTI'O
00pa3oBaHMs M CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0yYaIOIUMICSI OCHOB YHUBEPCATHLHOTO MAaTEMATHIECKOTO
si3bIka. TakuM 00pa3oM, MOKHO YTBEPKIATh, YTO COJIEPKATEIIBHON U CTPYKTYPHOM OCOOCHHOCTHIO Kypca
«Anrebpay ABISIETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Coneprxanvie TMHUN «HYuUCIIa ¥ BEIYUCIICHUS CITY’)KAT OCHOBOH JUTSI TATbHEHUIIIETO N3YYEeHUSI MAaTEMATHKH,
CIOCOOCTBYET Pa3BUTHIO y 00YYAIOLIMXCS IOTHUECKOTO MBIIIIEHHS, (POPMUPOBAHUIO YMEHHSI TOJIB30BATHCS
ITOPUTMaMH, a TaKXKe MPUOOPETEHHIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX IS TOBCEAHEBHON KHU3HU.
Pa3BuTHe MOHATHS O YKCIIe B OCHOBHOM HIKOJIE CBSI3aHO C PAIllMOHATBHBIMU M HPPAIIMOHATBHBIMHU YHCIIAMH,
(dbopMHpOBaHUEM MPEICTABICHUHN O IEHCTBUTEIBHOM YHCIE. 3aBepIIeHUEe OCBOCHUS YUCIOBON JIMHUU
OTHECEHO K CTapIemMy 3BeHYy 00111ero 00pa3oBaHusI.

Copep:xanue qBYX alredpandeckux JUHUN — «Asredpandeckre BhIPaKEHUs» U «Y paBHEHUS U
HEPaBEHCTBa» CITOCOOCTBYET (POPMHUPOBAHMIO Y O0YJAIONTUXCS MAaTEMATHIECKOTO amnmapara, He00X0aMMOTro
JUIS pellieHus 3a]]a4 MaTeMaTHKH, CMEKHBIX IPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
IIKOJIE y4eOHBIN MaTepuall IpyNIupyeTcs BOKPYT PallMOHAIBHBIX BhIpaKeHUI. Anredpa JeMOHCTPUPYET
3HaYEHUE MATEMAaTUKU KaK SI3bIKa JJIsl IOCTPOEHUSI MaTeMAaTUYECKUX MOJeNiel, ONMCcCaHus MPOIECCOB U
SIBJICHUH peaqbHOTo MUpa. B 3amaun oOydenus anredpe BXOAAT TaKKe JaJIbHEHIIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JUIsl OCBOCHUS Kypca UH(OPMATUKH, U
OBJIaJICHHE HAaBbIKaMU JIEyKTUBHBIX paccyxaeHuil. [Ipeodpa3oBanre CUMBOJIBHBIX ()OPM BHOCUT CBOM



crienn(puIecKuil BKJIa B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUECTBY.
Coneprxanue QyHKIIMOHATBHO-TpapUUIECKOM JIMHUN HAIEJICHO Ha TOJTyYeHNE NIKOIbHUKAMH 3HAHUH O
(GYHKIMAX KaK BaKHEHIIEH MaTeMaTn4ecKoi MOIEIH [T OIMCAHMS U UCCIIeIOBaHUS Pa3HO 00pa3HbIX
IPOLIECCOB U SIBJICHU B IpHpoJe u odmiecTse. M3ydenue 3Toro Marepuaina ciocoOCTBYET pa3BUTHIO Y
00yJaroImuxcs yMEHUS HCIIOJIb30BaTh Pa3InYHbIC BHIPA3UTEIBHBIC CPEACTBA S3bIKAa MATEMATUKH —
CIIOBECHBIE, CHMBOJIMUECKHE, IPaUuecKie, BHOCUT BKJIaJ B (POPMUPOBAHUE MTPECTABICHHUN O POJIH

MAaTCMaTUKHU B Pa3BUTUN HUBUJIN3ALUN U KYJIBTYPBIL.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

CornacHo yueOHOMY MIaHy B 8 Kilacce u3yyaercs: yaeOHbIi Kypc «Anrebpay, KOTOPBINA BKIIOYAET
CIIEAYIOIINE OCHOBHBIE pa3/ielibl coaepkanus: «ucna u BEIUNCICHUSNY, «AJreOpandecKre BRIpaKECHHU,
«YpaBHEHUS U HEpaBEHCTBay, «DyHKIMKUY». YUeOHbIH IJ1aH HAa U3y4eHue anreOpsl B 8 Kiaccax OTBOJIUT 3
yueOHbIX Yaca B Hezento, 102 yueOHbIX yaca B roJ.



COJAEPKAHUE YYEBHOI'O KYPCA "AJI'EBPA"

Yuciia v BLIYUCJIECHUSA

KBanparuslit kopens u3 uncia. [Tonsitue 00 uppanroHanbHOM uncie. JlecaTuunbie TpuOImKeHus
uppanroHanbHbIX yrced. CBOMCTBa apu(METHUECKUX KBaIPATHBIX KOPHEH U UX MPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U BBIYUCICHUSAM. J|eHCTBUTEIbHbIE YUCIIA.

Crenens ¢ 1es1bIM [T0OKa3aTesneM U €€ cBoiictBa. CTaHaapTHas 3alKCh YHUCIA.

Anredpanyeckne BbIpaskeHUs

KBagparHslii TpEXUIEH; pa3JIOKEHUE KBAAPATHOIO TPEXUICHA HA MHOKUTEIIH.
Anrebpanueckas 1poos. OCHOBHOE CBOMCTBO anre0panyeckoit ;poou. CiokeHue, BBIYUTaHUE,

YMHOKEHUE, JelieHue anredpanyeckux qpooeil. PanronanbHble BRIpaKEHUS U UX TPeoOpa3oBaHue.

YpaBHeHNsSI H HEPABEHCTBA

KBanpatHoe ypaBHenue, popmysa kopHeil kBagpaTHOTo ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHUM, CBOJIALINXCA K IMHEHHBIM U KBaApaTHbIM. [IpocTeiiiine 1poOHO-paliioHanbHble YpaBHEHHUS.

I'padmyeckas mHTEpIpETAIUS YPABHCHHM C IBYMSI IEPEMCHHBIMU U CHCTEM JIMHCHHBIX YPABHCHHM C JIBYMSI
repeMeHHbIMU. [IpuMephl pelenns CucTeM HEITMHENHBIX YPABHEHUH € ABYMS IIEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 33724 aNreOpandecKuM CriocoOoM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM IepeMeHHON. PaBHOCUIIBHOCTh HEPABEHCTB.
JIunelinble HEpaBeHCTBA C OAHOU nepeMeHHOM. CUCTEeMbl TMHEHHBIX HEPABEHCTB C OJIHOW NIEPEMEHHOI.

DOyHKIUH

[Tonsarue ¢pynkumuu. OOG1IaCTh ONpeeNeHNs: U MHOXKECTBO 3HaueHuH pyHkiuu. CrocoOsl 3a1aHus
GbyHKIHi.

I'padux pynxum. Urenue cBoiicTB pyHKIMU 110 e€ rpaduky. [Ipumeps! rpagukos pyHKINH,
OTpaXKAIOIIUX PeabHbIE MPOLIECCHI.

DyHKIMH, OMUCHIBAIOIINE NMPSMYIO M 00paTHYIO MPONOPLUOHAIbHbIE 3aBUCUMOCTH, UX I'padUKH.
OyHKIUU Y = X%, Y = X3, yz\/x, y= IxIL.

I'paduueckoe penienre ypaBHEHUH U CUCTEM YpaBHEHUI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

OcBoenne yaeOHOro Kypca «ANredpb» TOJDKHO 00€CTIeunBaTh TOCTHKEHNE HA YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs CICAYIOUINX JIMYHOCTHBIX, METAIPEAMETHBIX U TPEAMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yNbTAaThl OCBOCHUS ITPOTPaAMMBbI y4eOHOTO Kypca «Anredpa» XapaKTepH3ytoTCs:

ITaTpuoTHYecKkoe BOCIUTaHME:

IIPOSIBJIEHUEM MHTEpECa K MPOILIJIOMY M HACTOSILIEMY POCCUMCKON MaTEMaTUKH, LIECHHOCTHBIM OTHOIIEHUEM
K TOCTH)KEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUHCKONW MaTeMaTHUECKOM 1IKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTIDKEHHH B PYTrUX HayKax W MPUKIAJHBIX cepax.

I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEN rpaskJjaHIHA U peaIM3allii €ro Mpas, IPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYP, SIBJICHU, IPOLIETYp IPaskIaHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBIO K 00CYKICHUIO STHYCCKHUX TIPOOJIEM, CBI3aHHBIX C
IIPAKTUYECKUM IIPUMEHEHHUEM JIOCTHKEHUN HayKH, OCO3HAHUEM BaYKHOCTH MOPallb- HO-3THYECKUX
IPUHIUIIOB B AEATEIBHOCTU YYEHOTO.

TpyaoBoe BocnuTanue:

YCTAaHOBKOM Ha aKTUBHOE y4aCTHE B PEILICHUU MPAKTUYECKUX 33]]a4 MaTEMaTUYECKOI HallpaBI€HHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOro 0Opa30BaHus Ha NPOTSHKEHUH BCEH JKU3HU JUISl YCIIEIIHOM
npoeCCHOHATLHOMN IEATEIFHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHUH;

OCO3HAaHHBIM BHIOOPOM U MOCTPOEHUEM UHIUBUAYATbHON TPAEKTOPUN 00Pa30BaHUS U )KU3HEHHBIX IIJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN.

JcTeTnyecKkoe BOCIIUTAHNE!

CHOCOOHOCTBIO K AMOIIMOHATBHOMY U 3CTETHUYECKOMY BOCIIPUSATHIO MaTEMAaTUYECKUX 00BEKTOB, 3a/1a4,
pelIeHnH, pacCyKICHHI; yMEHUIO BUJETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHMA:

OpHUEHTAlMEN B JESTEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MIPEICTAaBICHUIH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOBI U 00I1IeCTBA, TIOHUMaHHUEM MaTEMaTUYECKON HayKu Kak
cdepbl 4eT0BEUECKOH 1eATEeIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALINN;

OBJIaJICHHEM SI3bIKOM MaTEMaTHUKH U MaTEMaTHUECKON KyJIbTYpOU KaK CPEeICTBOM ITO3HAHUS MUPA;

OBJIaJICHHEM MTPOCTEHIIMMH HaBbIKaMU UCCIIEIOBATEIbCKOMN JAESITEIbHOCTH.

Pusnyeckoe BOCNIUTaHNE, (OpMUPOBaHHE KYJIbTYPbI 310POBbSI M IMOLMOHAJIBHOIO 0/1arONOJIy U :

TOTOBHOCTBIO MPUMEHITh MaTeMaTHUECKHE 3HAHUSI B UHTEPECAaX CBOETO 3/10pPOBbS, BEACHHUSI 3J0pPOBOTO
oOpasa Ku3HHU (310pOBOE MUTaHKUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OT/AbIXA, PETYyIspHas pu3nueckas
aKTUBHOCTb);

c(OPMHPOBAHHOCTHIO HaBbIKA pe(IIEKCUH, TPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa
JPYToro 4ejioBeka.

JKOJIOTHYECKOE BOCIIUTAHHE:

OpHUEHTAalllel Ha IPUMEHEHNEe MaTeMaTHYeCKUX 3HAHUM JUIs pelleHus 3a1a4 B 00J1aCTH COXPAaHHOCTHU
OKpY’Karolllel cpe/ibl, INIaHUPOBaHMSI IOCTYIKOB M OLICHKH UX BO3MOXHBIX ITOCIIEACTBUM [T OKpYXKaroIen
Cpenpl;

OCO3HAHMEM II00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEM U MyTel UX PELICHHUS.

JIn4yHOCTHBIE pe3yJIbTaThl, 00eceYHBAKONINE ANANTANMIO 00yYAI0IIerocs: K H3MEeHSI0IMMCS
YCJIOBHAM COLMATBLHON ¥ NPUPOJHOM CPeAbI:

— TOTOBHOCTBIO K ICUCTBUSM B YCIIOBHUSX HEOIIPEACIEHHOCTH, MIOBBILIEHUIO YPOBHS CBOEH



KOMIICTCHTHOCTH YCPE3 MPAKTHYCCKYIO ACATCIbHOCTD, B TOM YHUCJIC YMCHUC YUUTHCA Yy APYTUX JIIOI[Cﬁ,
HpI/IO6peTaTB B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHHM, HABBIKK U KOMIICTCHIIUHN W3 OIIbITA APYTUX;

— He00X0JMMOCTbHIO B ((OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Kciie (OpMYITUPOBATh UIEH, IIOHATHS,
TUIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHCJIE paHEe HE U3BECTHBIX, OCO3HABATH NEUITUTHI

COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BHUTHUE;

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIONINI KOHTPMEP, KOPPEKTUPOBATH MPUHIMAEMBIE PEIICHUS U ACHCTBUS, (HOPMYITUPOBATH
Y OLICHUBATh PUCKHU U MOCIEACTBUSA, (OPMUPOBATH OIBbIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MertamnpeamMeTHbIe pe3ynbTaThl OCBOCHHS MTPOrpaMMbI Y4eOHOTO Kypca «Aredpa» XxapakTepu3yroTcs

OBJIAACHUEM YHUBEPCAIbHbIMU ROZHABAM E/IbHbIMU Oeﬁcmeu}mu, YHUBEPCAIbHBIMU KOMMYHUKAMUBGHbIMU

OeliCmeUsAMU U YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCMBUIMU.

Yuusepcanvuvie noznasamensnule oeticmsus obecneuusaiom gopmuposarue 6a306bix KOZHUMUBHBIX

npoyeccoes 06yuar0u;uxc,<z (0060€Hu€ Memo008 NO3HAHUS OKpyocarnwmeco mupa, NPUMEeREeRUe 102u4eCKux,

UCCIe008amMenbCKUX onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Joruyeckue 1eHCTBUA:

— BBISABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKY MATEMAaTUUECKUX O0BEKTOB, TOHITUH,
OTHOIICHUN MEXIY MOHATHAME; (HOPMYITHPOBATH ONPEIEICHUS TIOHATHIA; yCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS AJIs1 0000IEHHS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

— BOCIPHUHUMATh, (l)OpMy.]'II/IpOBaTI) n HpeO6paSOBBIBaTB CYXKIACHUSA: YTBCPAUTCIBHBIC U
OTpHULATCIIBHBIC, CINHUYHBIC, YaCTHBIC O6H_II/Ie; YCJIOBHBIC;

— BBIABIIATH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IIPOTUBOpEUHs B (haKTax, TaHHbIX,
HaOJIIO/IEHUSAX U YTBEPKACHUSIX; Ipe/iIaraTb KpUTEPUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

— JACJIaThb BBIBO/JIbI C UCITOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U UHAYKTHBHBIX
yMOB&KHIO‘-ICHHfI, YMOSaKJ'IIOLICHI/Iﬁ 110 aHaJIOTHH,

— pa361/1paTL JA0Ka3aTCJIbCTBA MAaTEMATHYICCKUX yTBCp)KIICHPIfI (HpHMLIC " OT IPOTUBHOTI" O), MMpOBOAUTD
CaMOCTOATCIIbHO HECJIOXKHBIC JOKAa3aTCJIbCTBA MAaTEMATHYCCKUX (baKTOB, BBICTPANBATh apryMCHTAILIUIO,
MNPUBOJAUTH NPUMECPBI U KOHTPIIPUMCPEI; 000CHOBBIBATH COOCTBEHHEIC pacCyKaACHUA,

— BBIOUpATH CII0COO perieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BbIOMpaTh HanOoJIee MOAXOASIIUIN C YIETOM CAMOCTOATEIBHO BbIACIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebCKHe AeiicTBHU:

— HCIIOJIB30BATh BOMPOCHI KaK UCCIIEI0BATENIbCKUI HHCTPYMEHT MO3HAHUS; POPMYITHPOBATH BOIIPOCHL,
¢bukcupymome NnpoTUBOpedre, IpodiieMy, CaMOCTOSATENBHO YCTaHABIMBATh HICKOMOE U JIaHHOE,
(dbopMHPOBATh THIOTE3Y, APIYMEHTHUPOBAThH CBOIO MMO3ULINIO, MHEHHE;

— TPOBOJUTH MO CAMOCTOSATEIILHO COCTABICHHOMY IIJIAHY HECIOXKHBIN 3KCIIEPUMEHT, HEOOJIBIIIOe
UCCIIC/IOBAHUE M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXTy COO0H;

— CaMOCTOATENIBHO (POPMYITHPOBATH 000OIICHNUS U BBIBOJIBI 10 PE3yIbTaTaM MPOBEAEHHOTO



HaGHIO,Z[CHI/IH, HUCCICO0OBaHUA, OICHUBATH IIOCTOBCpHOCTb HOHy‘-IeHHbIX pCSYJIBTaTOB, BBIBOJIOB 1
000011ICHMI;

— IPOTHO3UPOBATh BO3MOXKXHOC Pa3BUTHUC IIPOLECCA, a TAKIKE BBIIBUT'aTh IIPCAIIOIOXKEHUS O €TI0
Pa3BUTHU B HOBBIX YCJIOBUAX.

Pabora ¢ undopmanmeii:

— BBIABJIATH HEJIOCTATOYHOCTD U M30BITOYHOCTH MH(DOPMALIUH, TAHHBIX, HEOOXOIUMBIX JIJIS PEIICHUS
3a/1a4u;

— BBIOMpATH, AaHATU3UPOBATH, CHCTEMATU3UPOBATH U HHTEPIPETUPOBATH HH()OPMAITHIO PA3TUIHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

— BBIOUpaTh hopMy npeacTaBieHuss HHGOPMAINK U WILTIOCTPUPOBATH PEIIaeMble 3a/1a41 CXEMaMH,
JrarpaMMamy, HHOU rpauKoi 1 UX KOMOUHAIUSIMU;

— OIICHUBATh HAJIEKHOCTh I/IH(bOpMaI_II/II/I 10 KpUTCPUAM, IIPCIJIOKCHHBIM YUUTCIICM WU
C(bOpMy.TIHpOBaHHLIM CaMOCTOATCIBHO.

2) Vuusepcanvivie KOMMYHUKAMUGHBLE OCUCMEUsL 00eCneuusaom chopmupo8aHHoCnb COYUATbHbIX
HABLIKOB 00YUAIOUWUXCAL.
O01menue:

— BOCIIpUHHUMATb U q)OpMy.]'II/IpOBaTB CYKACHUA B COOTBETCTBUU C YCIIOBUAMU U LCIISAMU O6H.I€HI/I${;
SAICHO, TOYHO, 'PAMOTHO BBIPaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX, 1aBaTh

IMOsAACHCHUA IO XOA4Y pCIICHUA 3aJa4l, KOMMCHTUPOBATD HOJ'IyLIeHHBIf/'I pPE3yIbTaT,

— B X0/Jie 00CyKJIeHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOi TeMBbI, TPOOJIEMBI, pelIaeMoi
3aJlauM, BHICKA3bIBaTh MJI€U, HAllEJIEHHbIE HA TIOUCK PEILIEHUs; COMOCTABIIATh CBOU CYXACHHUS C
CYXJIEHUSIMH JPYTUX YYaCTHUKOB JAMAI0Ora, OOHapyXHUBaTh pa3inyue U CXOJCTBO MO3ULUIL; B
KOPPEKTHOH opMe popMyTUpOBaTh pa3HOTIACHSs, CBOM BO3PAXKECHHUS;

— MPEACTABIATh PE3YJbTAThI PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHUS, IPOEKTA;
CaMOCTOSITENILHO BBIOMpPATh (POpMaT BBICTYIIJIEHUS C YUETOM 3a/1a4 IIPe3eHTallui U 0COOEHHOCTEH
ayJTUTOPHUH.

CoTpyannuecTBo:

— TIOHUMATh U UCII0JIb30BATh IPCUMYIICCTBA KOMaH}IHOI\/’I u I/IH)II/IBI/I}IyaJILHOfI pa6OTI)I IIpH pCIICHU N
y‘-Ie6HI)IX MaAaTEMAaTHUYCCKUX 3aJa4,

— MPUHUMATD LIE€Jb COBMECTHOM JAESITeNbHOCTH, TNIAaHUPOBATh OPTaHU3aIIMI0 COBMECTHON paboThI,
pacripenienaTh BUIbl paboT, 10roBapuBaThCs, 00CYkAaTh MPOILECC U pe3ylbTaT paboTsl; 0000111aTh
MHEHHSI HECKOJIBKUX JIIOJIEH;

— Yy4acTBOBaTh B IPYNIOBLIX popMax paboTsl (00CyKAeHUs, 0OMEH MHEHUSIMH, MO3TOBBIE IUITYPMBI U
p.);

— BBIIIOJIHATH CBOIO HaCTh paGOTBI U KOOPpAWHUPOBATH CBOU I[CflCTBPIH C APYIr'uMH WICHAMU KOMAaH/IbI;

— OLIGHUBATh Ka4e€CTBO CBOETO BKJIAJa B OO IPOAYKT IO KPUTEPHUAM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHUCTBHS.

3) Vuusepcanvhvie pecynamuenvie delicmeus 0becneuusarom hopmuposanie CMolCi08bIX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmusanmus:



CaMOCTOSATEIILHO COCTABIIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4u (MJIM €T0 YacTh), BRLIOUPATh CIIOCO0
peleHust ¢ y4ETOM UMEIONIMXCSI PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOH MH(OpPMAIIHH.

CaMOKOHTPOJIb:

— BJIAJETh CIOCO0aMu CaMOIIPOBECPKH, CAMOKOHTPOJIA MTPOLECCa U PE3yJIbTaTa PCUICHUA

MaTeMaTHYeCKOH 3a1a49u;

— IMPEIBUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELICHUHU 3a/1a4l, BHOCUTh KOPPEKTUBEHI B
NS TeIbHOCTh HA OCHOBE HOBBIX 00CTOSATENbCTB, HANAEHHBIX OINOOK, BBIBICHHBIX TPYJHOCTEH;

— OILICHUBATh COOTBETCTBHE Pe3yJIbTaTa JIEATEIbHOCTH MMOCTABICHHOM 1IeJTU U YCIOBUSAM, OOBSICHATH
MPUYMHBI JOCTHKCHHSI WIIH HEJTOCTHKCHUS [IeTTH, HAXOUTh OIMNOKY, JaBaTh OIEHKY IPHOOPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

OcBoeHue yueOHOTO Kypca «Anredpa» 8 kiacc TomKHO 00eCTIeunBaTh JOCTIKEHUE CIISTYIONIIX
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB:

Yucja ¥ BLIYMCJIEHUSA

Hcnons30BaTh HavaabHbIE NPEICTABICHUS O MHOYKECTBE JEHCTBUTENBHBIX YUCEN I CPaBHEHHS,
OKPYTJICHUSI U BBIYUCIICHHIT; N300paaTh AEHCTBUTEIbHBIC YHCIIa TOYKAMH Ha KOOPINHATHOM TPSMOI.

[TpuMeHsTH MOHATHE apUPMETUIECKOTO KBaAPATHOTO KOPHS; HAXOAUTH KBaJPaTHBIE KOPHH, UCTIONb3YS
IIpU HEOOXOAMMOCTH KaJIbKYJIATOP; BBINOIHITH IPeoOpa30BaHus BbIPAKEHUH, COJIEpKaIMX KBaJpaTHbIE
KOPHH, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30Bath 3amucu OOJBIINX U MAJIBIX YMCEIT C TIOMOIIBIO IECATHYHBIX Apo0eit u creneneit uncina 10.

AuredpanvecKue BbIPaKeHHU s

[TpuMeHATH MOHATHE CTENEHHU C IIETIBIM I0Ka3aTeNIeM, BBIIOIHATH IPe0Opa30BaHus BBIPAKEHHH,
COJIEPIKAIMX CTENEHH C LIEJIbIM I10Ka3aTeIIeM.

BbINonHAT TOXK/AECTBEHHBIE TPEe0OPa30BaHMs pallMOHABHBIX BRIPAKEHUI HAa OCHOBE MPaBUII IEHCTBHM
Ha/l MHOTOWIEHAMH U alre0pandyecKuMu ApoOsMH.

PacknanpiBaTh KBagpaTHBIN TPEXUICH HA MHOXKUTEIH.

[TpumensaTh IpeoOpa30BaHus BEIPAKEHUH IS peIlIeHHs Pa3IMYHbIX 3a/1a4 U3 MaTeMaTHKH, CMEXHbIX
IIPEIMETOB, U3 PEAIIbHON IPAKTHKH.

YpaBHeHHA 1 HepaBeHCTBA

Pemars nuHelHbIe, KBaJpaTHbIE YPABHEHUSI U pallMOHAJIbHBIE YPaBHEHU S, CBOASIINECS K HUM, CHCTEMBI
JBYX YpaBHEHUH C IBYMs II€PEMEHHBIMHU.

[IpoBoNTH MpOCTENIINIE UCCIIEIOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM
rpaduyeckux npeacTapieHuil (ycTaHaBIMBaTh, UMEET JIM YPaBHEHHUE WM CUCTEMA YPaBHEHUM pelIeHus,
€CJIM IMEET, TO CKOJIbKO, U TIP.).

ITepexoauTk OT c10BECHOM (POPMYIMPOBKH 3a/1a41 K €€ alre0pandeckoil MOJIent ¢ IOMOIIbIO COCTABICHUS
YPaBHEHHUs UM CUCTEMBI YPAaBHEHHUW, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a7aun
MOJTYYECHHBIN pPe3yibTar.

IIpyMeHATH CBOMCTBA YACIOBBIX HEPABEHCTB JIJIsl CDABHEHUS, OLICHKH; PEIIATh TMHEHHBIC HEPABEHCTBA C
OJTHOM NEePEMEHHON U UX CUCTEMBI; JaBaTh IpaUUECKyI0 WITIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA,
CUCTEMBI HEPABEHCTB.



DOyHKIUA

[Tonnmars U UCMoNIb30BaTh (YHKIIMOHATIbHBIE TIOHATHUS U S3bIK (TEPMHUHBI, CHMBOJIMUECKHE 0003HAUEHUS);
OTpeAeNATh 3HaUeHHe (YHKIIUU 110 3HAYCHHIO apIyMEHTa; ONPEAeNaTh CBOMCTBa (PyHKIMHU 1O € rpaduKy.

Ctpoutb rpaduKu 1eMeHTapHbIX QyHKIHH Buaay = K/X , y = x2, y= x3, y=\/x, y= IxI; onuckiBath
CBOICTBa 4YKMCIOBOW (yHKUUU O €€ rpaduKy.



TEMATHYECKOE IIVTAHUPOBAHUE

KOHTPOIJIb,

Ne HaumeHoBaHMe pa3/1e/ioB U TeM NPOIPaMMBbI KosnuecTBo yacos Jara Bujasl aesiTeIbHOCTH Buasi, DJIeKTPOHHbIE
n/n H3yYeHUsI hopmbr (undposnie)
BCEro | KOHTPOJIbHBIC | MpaKTHYeCKHe KOHTPOJISt o0pasoBaTesibHbIC
padoTbl padoThI pecypcsl
Pa3nen 1. Yucana u Bprunciaenus. KpagpaTnoie KopHu
1.1. | KBampartHblii KOpeHb U3 YHCIA. 1 0 0 DopMyIHpoBaTh ONpeENIeHUE KBaPaTHOrO KOPHS U3 YNCIa, apU(PMETHIECKOTO VYerHslit
KBaJIpaTHOI'0 KOPHS; ompoc; 1. dnevnik.ru
Tucemennbit | 2.
KOHTPOJIb; https://resh.edu.ru/
1.2. | Tonsitre 00 MPPALMOHAIBHOM YHCIIC. 1 0 0 CpaBHHBATh H YIOPSI04YHBATh PALHOHANBHBIC H HPPALMOHAIBHbIC YHCIA, VYcrHbri dnevnik.ru
3aIllCaHHbIE C IIOMOIBIO KBAIPATHBIX KOPHEH; onpoc;
1.3. | HecsatnuHble NPUOIMKCHNS UPPALHOHAIBHBIX YHCEI. 1 0 0 IIpUMEHSATH ONEPALMIO U3BICUCHHUS KBaJPATHOTO KOPHS M3 YMCIIA, MCIOIb3YS Incemennsii | dnevnik.ru
NPY HEOOXOAUMOCTH KaJIbKYJIATOP; KOHTpOJIb;
1.4. | HeiicTBUTEIbHbBIC YHCIIA. 1 0 0 3HAKOMHTBCS ¢ UCTOPHUEH PAa3BUTHS MaTEMATHKH; Yerubiit dnevnik.ru
onpoc;
1.5. | CpaBHeHHe JCHCTBUTEIBHBIX YHCEIL. 1 0 0 CpaBHHBATh H YIOPSI04YHBATh PALHOHANBHBIC H HPPALHOHAIBHbIC YHCIA, Incemennsii | dnevnik.ru
3alMCaHHbIC C TIOMOIBIO KBAJAPATHBIX KOPHEH; KOHTPOJIb; https://resh.edu.ru/
1.6. | Apudmernyeckuii KBapaTHbIl KOPEHb. 1 0 0 BemonuaTe npeobpazoBanus BEIPAKEHHH, COAEPKAIINX KBAIPaTHBIC KOPHH. Ycrusrit dnevnik.ru
BbIpaxars MepeMeHHbIC H3 TeOMETPHUCCKUX M (H3MIECKUX HOpMyT; orpoc; https://resh.edu.ru/
TTucemenubIit
KOHTPOJIb;
1.7. | VpaBuenue Buma X2 = a. 3 0 0 HccenenoBaTh ypaBHeHHE X2 = @, HAXOJUTh TOYHbIC H MPUOIIKEHHBIE KOPHH VYerusrit dnevnik.ru
npu a > 0; orpoc; https://resh.edu.ru/
TTucemenubIit
KOHTPOIIb;
1.8. | CaoiicTBa apudMeTnveckux KBagpaTHbIX KOPHEH. 3 0 0 HccenenoBaTh cBOICTBA KBaAPATHBIX KOPHEH, IPOBO/ISI YHCIIOBbIC Yerublit 1. dnevnik.ru
9KCIIEPUMEHTBI C HCIIOIB30BAHUEM KaJbKYJIATOpA (KOMITBIOTEPA); onpoc; 2.
TTucemennsiit | https://resh.edu.ru/
KOHTPOIIb;
1.9. | IIpeobpa3oBaHue YNCIOBBIX BBIPAKEHHI, CO ACPIKALINX 3 1 0 BbruciaTh 3HaUCHHUS BBIPAXKEHUH, COACPIKALINX KBAPATHBIC KOPHH, Kourponsnast | 1.dnevnik.ru
KBaJIpaTHbIC KOPHH HCHOJIB3Ys IPU HEOOXOAUMOCTH KaJIbKYJISITOP; pabora; 2.
https://resh.edu.ru/
4. https://math8-
vpr.sdamgia.ru/
HNroro no pasaeny 15
Paznen 2. Yucaa u Boruncienus. CrenmeHb ¢ eJbIM TOKa3aTeaeM
2.1. | Crenensp ¢ 1eIbIM HOKa3aTeneM. 1 0 0 DopMyIHpoBaTh ONPENEICHHE CTEHECHH C LIENbIM T10Ka3aTeIeM; VerHbiit dnevnik.ru
ompoc;
ITucemenHsbIit




2.2. CrangapTHas 3aIIUCh YHCIIA. 1 TIpeacraBisaTh 3anKCh OONBIINX M MaJbIX YHCET B CTAHIAPTHOM BHJE; VcTHbIIT 1. dnevnik.ru
orpoc; 4. https://math8-
TTucemennniii | vpr.sdamgia.ru/
KOHTpOJIb;
2.3. | Pa3zmepsl 00bEKTOB OKpYKaroIero Mupa (ot 1 Mcnonb3oBaTh 3amuch YuceN B CTaHAAPTHOM BUJIE JUIs BBIPAKEHHUS Pa3sMepoB VYerHbli dnevnik.ru
9JIEMEHTAPHBIX YACTHIL 10 KOCMHYECKMX 00BEKTOB), 00BEKTOB, AIUTEIBHOCTU TIPOLIECCOB B OKPYKAIOIIEM MHPE; onpoc;
JUIMTENBHOCTD MPOLIECCOB B OKPYXKAIOIIEM MHUPE.
2.4. | CaoiicTBa CTENEHH C LIENBIM MOKa3aTEIEM 4 IIpuMeHsATb CBOMCTBA CTENEHM JUIs IPeoOpa30BaHHs BBIPAXKCHUI, comepkamux | YCTHbIT 1. dnevnik.ru
CTEIICHH C LIEIIBIM MOKa3aTeeM; 0oIpoc; 2.
TTucemennsii | https://resh.edu.ru/
KOHTPOJIb; 4. https://math8-
Kontponsnast | vpr.sdamgia.ru/
pabora;
Hroro no paznery 7
Pa3nen 3. AnreGpanyeckue Bpipazkenusi. KaapaTnplii Tpéxuiien
3.1. | KBagpaTHblii TpéxiIeH. 1 PacnosnaBaTh KBafpaTHBINA TPEXUWICH, YCTAaHABINBATE BO3MOKHOCTB €TO Yernbiit 1. dnevnik.ru
Pa3OKEHHUs] HA MHOKHUTEIIH; ompoc; 3. https://uchi.ru/
3.2. | PasnoxeHue KBagpaTHOro TPEXUIEHA HA MHOKUTEIN 4 PackiabIBaTh Ha MHOKUTEIH KBAJPATHBIH TPEXWICH C HEOTPHLUATEIBHBIM VYerHblit 1. dnevnik.ru
JMCKPUMUHAHTOM; oIpoc; 2.
TTucemennsiit | https://resh.edu.ru/
KOHTpOJIb;
Kontponsnas
pabora;
TECTHPOBAHHUE;
Hroro no paznery 5
Pa3znen 4. Anrebpanyeckue BbIpaKeHHsl. Ajiredpandeckasi 1podn
4.1. | Anrebpaunueckasi Apo0b. 1 3anuchIBaTh anreOpanuecKue BbIPAKCHHUS; VYerubiii dnevnik.ru
ormpoc;
4.2. | HomycTumble 3HAUCHHS! MEPEMEHHBIX, BXOALIMX B 1 Haxomuts 0061acTb onmpeneneHus paloHaIbHOIO BHIPAKEHUS; TTucsMeHHbBIi 1. dnevnik.ru
anreOpanyeckue BhIPAKCHHUSL. KOHTPOJIb; 3. https://uchi.ru/
4.3. | OcHoBHOE cBOIiCTBO anredpandeckoil Ipoodu. 2 DopMyITHpPOBaTh OCHOBHOE CBOMCTBO anredpanyeckoii Apodu 1 NpUMEHsTh ero VYerusrit 1. dnevnik.ru
JuIst ipeoOpa3oBanys Apooeii; ompoc; 2.
Tucemennsiii | https://resh.edu.ru/
KOHTPOIIb;
4.4. | Cokpauienue apo0eil. 3 BBINONHATH ASHCTBHS C anreOpandyecKuMu ApoosiMu; Verubiit 1. dnevnik.ru
ompoc; 2.
Tucemennsiii | https://resh.edu.ru/
KOHTPOIIb;
4.5. | Cnoxenue, BbIMUTAHUE, YMHOXKEHUE U JCIICHHE 4 BhINOMHATE A€HCTBUS ¢ anrebpandeckuMu Ipoosmu; VYerusrit 1. dnevnik.ru
anreOpandeckux Apooei. orpoc; 2.
Tucemennspiii | https://resh.edu.ru/
KOHTPOJIb; 4. https://math8-

vpr.sdamgia.ru/




4.6. | IlpeoOpa3oBaHue BBIPAXKCHHH, COIEPIKAIINX 4 TIpumensTh peoOpa3oBaHUs BHIPAKCHUN ULl PELLICHUS 3a1ad; TTucpMeHHBIIT 1. dnevnik.ru
anreOpanyeckue Ipodu. KOHTPOJIb; 4. https://math8-
Kourponsnast | vpr.sdamgia.ru/
pabora;
Hroro mo pasueny 15
Paznen 5. Ypapuenusi u HepapencTBa. KBaapaTHelie ypaBHeHust
5.1. | KsanparHoe ypaBHeHue. 1 PacriosHaBaTh KBaJpaTHbIC ypaBHEHHs; Veruslit dnevnik.ru
onpoc;
5.2. | HenonHoe KBaJpaTHOE ypaBHEHHE. 2 3anuceiBaTh GOpMyITy KOPHEH KBaJJpaTHOrO YpaBHEHMs; pellaTh KBajIpaTHble IMucemennsit | 1. dnevnik.ru
YPaBHEHUSI — IOJHbIC U HEIOJIHEIC; KOHTPOJIb; 2.
https://resh.edu.ru/
5.3. | ®opmyna KOpHEH KBaJpaTHOrO ypaBHEHUS. 3 3anuceiBaTh (HOpMyITy KOpHEil KBaJpaTHOTO ypaBHEHHUS; pelliaTh KBaJPaTHbIC VYeruslit 1. dnevnik.ru
YPaBHEHHUSI — IOJIHbIC U HEIOJIHEIC; onpoc; 2.
TTucemennsiit | https://resh.edu.ru/
KOHTpOJIb; 4. https://math8-
vpr.sdamgia.ru/
5.4. | Teopema Buera. 2 Dopmynrposarh TeopeMy Buera, a Taxke 0OpaTHY TeOpeMy, IIPUMEHSTh ITH VYerublit 1. dnevnik.ru
TEOpeM JUIsl PeLICHUs 3a/1ad; oIpoc; 2.
TTucemennniit | https://resh.edu.ru/
KOHTpOJIb;
5.5. | PeuieHue ypaBHeHUH, CBOISAIIMXCS K KBaJPATHBIM. 2 Pemarb ypaBHEHHS, CBOJAIIMECS K KBAJIPATHBIM, C MOMOLIBIO IPeoOpa3zoBaHHit ITucpmennbIit 1. dnevnik.ru
W 3aMEHOH TTepEeMEHHOH; KOHTPOJIb; 2.
https://resh.edu.ru/
5.6. | IIpocreiimme apoOHO-paLOHATIBHBIE yPABHEHHSI. 2 Pemmarh ypaBHEHHUS, CBOJAIIMECS K KBAJPATHBIM, C MOMOLIBIO IPe0Opa3oBaHHit ITucemennbIit 1. dnevnik.ru
U 3aMEHOH NepeMeHHOM; KOHTPOJIb; 2.
https://resh.edu.ru/
5.7. Peurenne TEKCTOBBIX 33714 ¢ MOMOIIBIO KBAJIPATHBIX 3 PemraTh TeKCTOBBIC 3a/1a4K ANreOpanuecKiM CrocodOM: MepexouTh OT TTncbMeEHHBIH 1. dnevnik.ru
ypaBHEHUI CJIOBECHON (DOPMYJIMPOBKM YCIIOBHS 33/l@4M K aireOpanueckodl Mojenu MyTéM | KOHTpOJIb; 4. https://math8-
COCTABJICHHs YPAaBHEHUSI; PELIATh COCTABIEHHOE YPABHEHNE; HHTEPIIPETUPOBATH Kontponbnast | vpr.sdamgia.ru/
pe3ynbTar; pabora;
Hroro no pazaeny: 15
Paznen 6. YpaBHenusi u HepaBencTBa. CHcTeMbl ypaBHeHHii
6.1. | JIuneitHoe ypaBHEHHE C JBYMsI MEPEMEHHBIMH, €r0 2 Crpoutb rpadMKH JIMHEHHBIX YpaBHEHHil, B TOM YHCIIC HCHONb3Ys LH(pPOBHIE TTucbMeHHBII 1. dnevnik.ru
rpaduK, NPUMEpPbl PEIICHUs yPAaBHEHHIl B LIENbIX YMCIIAX. pecypcel; KOHTPOIIb; 2.
https://resh.edu.ru/
6.2. | PemeHue cucrem ABYyX JMHEHHBIX YpaBHEHHUil ¢ AByMs 2 Pemate cucteMs! IByX NUHEHHBIX YpaBHEHUH € IBYMs IE€PEMEHHBIMH TTucemenHbIH 1. dnevnik.ru
MEPEMEHHBIMH. TMOJICTAHOBKOW M CIIOXKEHHEM; KOHTpOJIb; 2.
https://resh.edu.ru/
6.3. | IlpuMmeps! penieHust CUCTEM HENMHEHHBIX YpaBHEHHUH ¢ 3 PasznuyaTh mapajienbHbIe U TEPECEKaroIIHecs MPsIMbIC 110 UX YPaBHEHHSIM; Tucemennsii | 1. dnevnik.ru
JIByMsl TIEPEMEHHBIMH. KOHTpOJIb; 2

https://resh.edu.ru/




6.4. | I'paduueckast nHTEpHIPETALMS YPABHEHUS C ABYMS 2 TIpuBoaUTH rpahuecKy 0 HHTEPIPETALHIO PELICHHS YPABHEHHS C BYMsI TTucpMeHHBIIT 1. dnevnik.ru
NEPEMEHHBIMU U CUCTEM YPAaBHEHMI ¢ IByMs MEPEeMEHHBIMU U CHCTEM YPAaBHEHHUH C JBYMsl EPEMEHHbIMY; KOHTPOJIb; 2.
MePEeMEHHBIMH. https://resh.edu.ru/
6.5. | Peurenue TeKCTOBBIX 3a/1a4 C NMOMOLIBIO CHCTEM 4 Pemars TeKkCTOBBIE 331a4u anreOpandecKuM CrocoOoM; IMucemennsit | 1. dnevnik.ru
ypaBHEHU KOHTPOJIb; 2.
Kourponsnast | https://resh.edu.ru/
pabora; 4. https://math8-
vpr.sdamgia.ru/
Hroro no pazneny: 13
Paznen 7. YpaBHenusi n HepapeHcTBa. HepaBencrsa
7.1. | YucnoBble HepaBEHCTBA M UX CBOICTBA. 3 DopMyIMpoBaTh CBOICTBA YHCIIOBBIX HEPABEHCTB, HILTIOCTPUPOBATH HX HA YerHbiit 1. dnevnik.ru
KOOPAMHATHON NPAMOif, TOKa3bIBATh alIreOpanuecKy; 0oIpoc; 2.
TTucemennsiit | https://resh.edu.ru/
KOHTpOJIb;
7.2. | HepaBeHCTBO C OJJHOI MEPEMEHHOM. 1 TIpuMeHsITh CBOICTBA HEPABEHCTB B XOJIE PELICHMS 3a/1a4; VYcrubiit 1. dnevnik.ru
orpoc; 2.
https://resh.edu.ru/
7.3. | JIuneiinble HepaBEeHCTBA C OHOW IEPEMEHHON U UX 3 PemnraTs IMHEiHBIE HEPABEHCTBA C OHON NEPEMEHHOI, N300paXkaTh pelieHue TTucsMeHHBI 1. dnevnik.ru
pemieHue. HEpaBEHCTBA HA YMCIIOBOI MPAMOif; KOHTPOJIb; 2.
https://resh.edu.ru/
7.4. | Cucrembl IMHEHHBIX HEPABEHCTB C OJHOW MEpeMeHHOH n | 2 PemaTh cucTEMBbI JIMHEHHBIX HEPABEHCTB, H300pa)kaTh PELICHUE CHCTEMbI TTucsMeHHBI 1. dnevnik.ru
HX pELICHHE. HEPaBEHCTB Ha YHCIIOBO MPSMOii; KOHTPOJIb; 2.
https://resh.edu.ru/
7.5. | M3o0paxkeHue peleHus JMHEHHOr0 HepaBeHCTBA U UX 3 PemraTh cucTeMbl JIMHEHHBIX HEPABEHCTB, H300paXkaTh PELICHUE CHCTEMbI TTucsMeHHbBIi 1. dnevnik.ru
CHCTEM Ha YHCJIOBOW MPAMOi HEPaBEHCTB Ha YMCIIOBOI MPSMOii; KOHTpOJIb; 4. https://math8-
Kontponbnast | vpr.sdamgia.ru/
pabora;
Hroro no paszeny: 12
Pa3nen 8. ®ynkuun. OcHOBHbIE MOHATHS
8.1. | Ilonustue QpyHkumH. 0.5 Hcnonb3oBaTh QYHKIMOHAIBHYIO TEPMHUHOIOTUIO H CHMBOJIHKY; VYernbiit 1. dnevnik.ru
ompoc; 2.
https://resh.edu.ru/
8.2. | ObGnactb onpejeneHus 1 MHOXKECTBO 3HAYCHHUI 0.5 Berancnsate 3Hauenus GyHKiui, 3anaHHbIx hopmynamu (pu HEOOXOAMMOCTH Yerusrit 1. dnevnik.ru
(byHKIMH. HCTIONB30BATh KANbKYJIATOP); COCTABIATH TAONHIbI 3HAYCHUH (DYHKIMH; ompoc; 2.
TIucemennsiii | https://resh.edu.ru/
KOHTpOJIb;
8.3. | CriocoOsl 3ananust GyHKIMIA. 1 Hcronb3oBaTh QYHKIMOHATIBHYIO TEPMHHOJIOTUIO M CHMBOJIHKY; Yernbiit 1. dnevnik.ru
ompoc; 2

https://resh.edu.ru/




8.4. | I'paduk dyHKIMM. 1 0 OmnuchbIBaTh CBOMCTBA (PyHKIMHM HA OCHOBE €€ rpa)uuecKoro NpeiCcTaBICHNs; Ycrusrit 1. dnevnik.ru
orpoc; 2.
TTucemennsiit | https://resh.edu.ru/
KOHTpOJIb;
8.5. | CoiictBa hyHKIMH, UX OTOOpaKCHHE Ha 2 1 HccnenoBarh nmpuMepsl TpaMKoOB, OTPAKAMOUINX PEATbHBIC TPOLIECCH H Konrponbhast 1. dnevnik.ru
rpaduxe SIBIICHUS; paborta; 4. https://math8-
vpr.sdamgia.ru/
Wroro no paszeny: 5
Paznen 9.®@ynkuun. Ynciaossie GpyHKIIN
9.1. | Yrenue u nocrpoenue rpapuxon GyHKIHii. 1 0 Haxomuts ¢ momomipio rpaduka GyHKIUH 3HaUCHHE OJHOH U3 Yerusrit 1. dnevnik.ru
paccMaTpHBaeMbIX BEIMYHH [0 3HAYCHHUIO IPYTOif; 0oI1poc; 2.
Tucemennsii | https://resh.edu.ru/
KOHTPOJIb;
9.2. | Ipumeps! rpaduKoB QYHKIMIH, OTPAXKAIOMINX pealbHbIC 1 0 OnuckiBaTh XapakTep N3MEHEHHUs! OHON BEIMYMHBI B 3aBUCUMOCTH OT TTucsMeHHBII 1. dnevnik.ru
HPOLECCHI. HM3MEHEHUsI APYTOi; KOHTPOJIb; 2.
https://resh.edu.ru/
9.3. | OyHKUUH, ONKCHIBAIOLINE NPIMYIO U O0PaTHYIO 1 0 Pacnio3HaBaTh BHJIbI H3y4aeMbIX (DYHKIHIL; Yernbiid 1. dnevnik.ru
[POMOPIHOHATBHEIC 3aBUCHMOCTH, UX IPApUKH. onpoc; 2.
https://resh.edu.ru/
9.4. | Tunepboina. 2 0 TpumeHsiTh LU(POBBIE PeCypehl ULl OCTPOSHHS TPaduKOB BYHKIIHIA; 3auer; 1. dnevnik.ru
2.
https://resh.edu.ru/
9.5. | I'padux pynkunny = x2. 2 0 TIpumensts undpoBbie pecypesl At MOCTPOSHHS rPaUKOB (GyHKIHIA; 3auer; 1. dnevnik.ru
2.
https://resh.edu.ru/
9.6. | Oynkunny =x2y =%, 2 1 Tloka3biBaTh CXeMaTHYECKU I1OJI0XKEHNE Ha KOOPAMHATHOM ILIOCKOCTH rpadukoB | ITuceMeHHbIH 1. dnevnik.ru
y=\/x, y=IxI; rpaduueckoe peuieHne ypaBHeHuit 1 cucrem byt Buga: Y= X2, y = x3,y=KOpeHb KBaJpaTHbIi 13 X, Y = | x |; KOHTPOJIB; 2.
ypaBHEHHI Kontponsuast | https://resh.edu.ru/
pabora;
Hroro no pazaeny: 9
Pasnen 10. TloBTopenue u 06o0menne
10.1. | TToBTOpeHHE OCHOBHBIX MOHATHIT U METOJ0B KypcoB 7 u 8 | 6 1 Ocy11ecTBIATh CAMOKOHTPOJIB BBITOIHAEMbIX ACHCTBHIL U CAMOIPOBEPKY VYerusrit 1. dnevnik.ru
KJIaCCOB, 0000ICHNE 3HAHHUIL. pe3ylbTaTa BBIYMCICHHH, TPeoOpa30BaHuil, TOCTPOCHUH; onpoc; 4. https://math8-
TIucemennsiii | vpr.sdamgia.ru/
KOHTPOJIb;
BIIP,;
Hroro no pazzaeny: 6
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 10







HNOYPOYHOE INIAHUPOBAHUE

Ne | Tema ypoka KoanuecTBo yacoB Hara Bunasl,
n/n u3y4yenns | popmbl
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHe
KOHTPOJISt
padoTbI padoTbI
1. | KBampaTHblii KOpEHb U3 YHCTIA. 1 0 0 YcTHbIN
o11poc;
[TucemenHbIit
KOHTPOJIb;
2. | Tlonstue 06 nuppanroHaIbHOM YUCIIE 1 0 0 YcTHbIf
o11poc;
3. | HecatuuHble IPHOIMKSHUS UPPAIIMOHATBHBIX YUCEIL. 1 0 0 [TucemeHHbII
KOHTPOJIb;
4. | JlelicTBUTENbHBIC YHCTIA. 1 0 0 YTl
oI1poc;
5. | CpaBHeHHE NEHCTBUTEIILHBIX YUCEIL. 1 0 0 [TuceMeHHbIN
KOHTPOJIb;
6. | Apudmernueckuil KBagpaTHbII KOPEHb. 1 0 0 YeTHbli
oI1poc;
[TuceMeHHbIN
KOHTPOJIb;
7. | YpaBHenue Buga X2 = a. 1 0 0 [TuceMeHHbII
KOHTPOJIb;
8. | YpaBuenue Buga X2 = a. 1 0 0 [TucsMeHHbII
KOHTPOJIb;
9. | YpaBHenue Buga X2 = a. 1 0 0 [TucemenHbIi
KOHTPOJIb;
10. | CroiicTBa apuMeTHUECKUX KBAAPATHBIX KOPHEH 1 0 0 VYeTHbli
o11poc;
[MucemenHbIi
KOHTPOJIb;
11. | CroiicTBa apuMeTHUECKUX KBAAPATHBIX KOPHEH 1 0 0 [TucemenHbIit
KOHTPOJIb;
12. | CaoiicTBa apuMeTHIECKUX KBAAPATHBIX KOPHEH 1 0 0 [TucemennbIit
KOHTPOJIb;
13. |IIpeoOpa3oBaHKe YUCIOBBIX BEIPAKEHUH, CO ACPIKAIINX 1 0 0 [TucemeHHbII
KBaJpaTHbIC KOPHU KOHTPOJIb;
14. | IIpeoOpa3oBaHue YUCIOBBIX BEIPAXKECHUM, CO JEPIKAIIX 1 0 0 [TucemennbIit
KBaJpaTHbIC KOPHU KOHTPOJIb;
15. | Kontponsnas pabota Ne 1 mo teme "Hucna. Beruncnenusi. 1 1 0 Konrponbhas
KsanpatHbie kopHI" paborta;
16. | CremneHsb ¢ LEILIM [TOKA3aTEIEM 1 0 0 VeTHBIN
o1poc;
[TucemenHbIit
KOHTPOJIb;
17. | CranmapTHas 3anuch Yucia. 1 0 0 VcTHBIM
orpoc;
[TucemenHbIit

KOHTPOJIb;




18. | Pa3zmepbl 00BEKTOB OKPYKAIOIIEro MUpPa (OT JIEMEHTApHbBIX YcrHbId
YaCTHI] 0 KOCMUYECKUX O0BEKTORB), AJUTEILHOCTh o1poc;
MIPOLIECCOB B OKPYKAIOIIEM MHUPE.

19. | CroiicTBa CTEleHH ¢ 1IebIM oka3aTesieM. [I[poussenenue, VYcTHbIN
YaCTHOE CTEHEHEM. 0IIpoc;

[IucemeHHBIN
KOHTPOJIb;

20. | CBoiicTBa CTENEHH C [ETbIM MToKa3aTeneM. Bo3BeneHue VYcTHbIN

CTEIEHH B CTEIICHb. orpoc;
[TucemenHbIit
KOHTPOJIb;

21. | CBoiicTBa CTENEHH C [eTbIM IToKa3aTeneM. Bo3Benenue VYcTHbIHI

MPOM3BENICHHUS U YACTHOTO B CTEIICHb. oI1poc;
[TuceMeHHbIN
KOHTPOJIb;

22. | KonrponbHas pabota Ne 2 o Teme "Huciaa ¥ BBIYUCICHUSL. KonrposnbHas
CreneHs ¢ LEIBIM ITOKa3aTeneM" pabora;

23. | KBajpaTHBIH TPEXUIICH. YcrHblit

oI1poc;

24. | Pa3noxeHHe KBapaTHOIO TPEXWICHA HA MHOXKHTEIH [TucemenHbII

KOHTPOJIb;

25. | Pa3noxeHue KBaIpaTHOTO TPEXWICHA HA MHOYKHUTEIH [TucemeHHbIIH

KOHTPOJIb;
26. | Pa3noxeHue KBaAPaTHOTO TPEXWICHA HA MHOYKHUTEIH [TuceMeHHBI
KOHTPOJIb;

27. | KourpoisbHas padota Ne 3 o teme "Aunrebpanueckue TectupoBanue;
BEIpakeHust. KBanparHerii TpexdieH"

28. | Anrebpanveckas ApoOb. YcrHbii

orpoc;

29. | domycTHMBIe 3HAYEHHS IIEPEMEHHBIX, BXOISIIUX B [TucemenHbIi
anreOpanvecKue BEIPasKeHUS. KOHTPOJIb;

30. | OcHOBHOE CBOMCTBO anredpanyeckor qpoou. [TuceMeHHbII

KOHTPOJIb;

31. | OcHOBHOE CBOMCTBO aliredpanyecKoi poou. [TucemeHHbII

KOHTPOJIb;
32. | Cokparienue npobeit YcrHbIl
o11poc;
ITuceMeHHBI
KOHTPOJIb;
33. | Cokparenue npobeit [TucemeHHbII
KOHTPOJIb;
34. | Cokparienue npobeit [TuceMeHHbII
KOHTPOJIb;
35. | Cnoxxenue, BEIUUTAHUE anreOpanyecKux Apooei. YcrHbIl
orpoc;
[TucemenHbIit
KOHTPOJIb;
36. | CnoxeHue, BRIYMTaHUE alIreOpandeckux Jpooei. [TucemeHHbII

KOHTPOJIb;




37. | YMHOXeHHE U JieTIeHHe aIreOpandeckux Ipooei. YcrHbIl
orpoc;
[IucemeHHbIN
KOHTPOJIb;

38. | YMHOXEHHE U JIeNieHHe anreOpandeckux Ipooei. [IucemeHHBIN
KOHTPOJIb;

39. | [Ipeobpa3zoBaHue BBIPaKEHUIL, COACPIKAIINX [TuceMeHHbII
ajreOpandeckue Jpoou. YIIpOIEHUE BbIPaKEHU. KOHTPOJIb;

40. |IIpeobpa3oBaHue BBIPAKEHHIM, COEPIKAIIIX [IucemeHHBIN
anrebpandeckue npobu. [IpeobpaszoBaHue BhIpaXKEHUN AT KOHTPOJIb;
peleH s 3a/1a4.

41. | IIpeoGpa3zoBaHue BBIPAKEHUI, COACPIKAIIINX [TuceMeHHbII
anreOpandeckue 1podu. BelpaxkeHue nepeMeHHbIX U3 KOHTPOJIb;
(dopmyi (pusnueckux, FreOMETPUUECKUX, ONTUCHIBAIOIIUX
OBITOBBIE CUTYALIUH)

42. | KonrponbHas pabota Ne 4 o Teme "Airedpandeckue KonrposnbHas
BhIpakeHHs. AnreOpanueckas 1poos" pabora;

43. | KBagparHoe ypaBHEHHE. YT

oI1poc;

44. | HemnomnHoe KBaJ{paTHOE ypaBHEHUE. [TucemeHHbII

KOHTPOJIb;

45. | HemosiHOE KBa/ipaTHOE ypaBHEHUE. [TucemeHHbII

KOHTPOJIb;
46. | ®opmyna KOpHEH KBaJpaTHOTO YPaBHEHNSI. YcrHblit
orpoc;
[IncemeHHBIN
KOHTPOJIb;
47. | ®opmyna KOpHEH KBaJPaTHOTO yPaBHEHHUSL. [TucemenHbIit
KOHTPOJIb;
48. | ®opmyna KOpHEH KBaJpaTHOTO YpPaBHEHHUS. [TuceMeHHBI
KOHTPOJIb;
49. | Teopema Buera. YceTHbli
oI1poc;
[InceMeHHBIN
KOHTPOJIb;
50. | Teopema Buera. [TuceMeHHbI
KOHTPOJIb;

51. |PemeHue ypaBHEHU, CBOISIINXCS K IMHEHHBIM [TucemenHbIit
HUKBaJPaTHBIM. KOHTPOJIb;

52. | PemieHue ypaBHEHHUH, CBOAIIUXCSA K KBaPATHBIM. ITuceMeHHBIH
bukBanpaTHbIC ypaBHEHUS. KOHTPOJIb;

53. | IIpocreiitme qpoOHO-pallMOHAIBHBIC YPABHEHHUS. [TuceMeHHbII

KOHTPOJIb;

54. |IIpocteiinye JpoOHO-palluOHAIbHBIE YPABHEHUSL. ITucemeHHbIi

KOHTPOJIb;

55. | PemieHue TeKCTOBBIX 3a/1a4 alnreOpanyeckum crocodom: [TuceMeHHbII

TIePeXo/1 OT CJIOBECTHOM (POPMYIIUPOBKHU YCIOBHS 331a4H K KOHTPOJIb;

anreOpanvecKoit MOAENHN IyTeM COCTaBICHHUS YPaBHEHHUSI.




56. | PemieHue TEKCTOBBIX 33/1a4 C MOMOIIBIO KBAIPATHBIX [MucemennsIit
ypaBHeHuH. McTopus pa3BUTUS anreOpsl. KOHTPOJIb;

57. | KonrponbHas pabota Ne 5 o reme" YpaBHeHuUs u KonTtpoinbHas
HepaBeHcTBa. KBajpaTHble ypaBHeHUs" paborta;

58. |JIuHeiiHOE ypaBHEHHE C ABYMs IIEPEMEHHBIMH, €T0 [IucemeHHBIN
rpad¥K, IpUMEpHI PEIIeHNs YpaBHEHUH B IENIbIX YHCIIaX. KOHTPOJIb;

59. |JIuneiiHOE ypaBHEHHE C ABYMs IIEPEMECHHBIMH, €TI0 [IucemeHHBIN
rpaduK, IpUMepbl PElIeHUs] YpaBHEHUHN B IIEJIbIX YHUCIIAX. KOHTPOJIb;

60. | Pemenue cucTeM ABYX JIMHEHHBIX YPAaBHEHHUH C IBYMS ITucemeHHbII
HEPEMEHHBIMHU. KOHTPOJIb;

61. |PemeHue cucTeM ABYX JMHEHHBIX YPaBHEHUH C IByMs ITucemeHHbII
HEePEMEHHBIMU. KOHTPOJIb;

62. |IIpumepsl peleHus CUCTEM HEeJIMHEHHBIX ypaBHEHUH ¢ ITucemenHbII
JBYMsI IEPEMEHHBIMH. KOHTPOJIb;

63. |IIpumepsl peleHus! CUCTEM HEeJIMHEHHBIX ypaBHEHUH ¢ ITucemenHbII
JBYMsI IEPEMEHHBIMH. KOHTPOJIb;

64. |IIpumepsl peleHUs! CUCTEM HEJIMHEHHBIX ypaBHEHUH ¢ ITucemenHbII
JBYMsI IEPEMEHHBIMH. KOHTPOJIb;

65. | I'paduueckas uHTEpHpeTALHs YPABHEHHS C ABYMS [TuceMeHHbII
NIEpEMEHHBIMU U CUCTEM ypaBHEHHUI C KOHTPOJIb;
JBYMS [IEPEMEHHBIMU.

66. | I'pacdmueckas HHTEpIpeTanns ypaBHEHUS C IBYMS ITuceMeHHBbIiH
NEpEMEHHBIMU U CUCTEM ypaBHEHHUI ¢ KOHTPOJIb;
JBYMS [IEPEMEHHBIMU.

67. | Pemenne TEeKCTOBEIX 33124 C TOMOIIBIO CHCTEM YPaBHEHHH. ITuceMeHHBbIiH
Asrebpandeckuii criocoo. KOHTPOJIb;

68. | PemeHue TEeKCTOBEIX 33124 C TOMOIIBIO CHCTEM YPAaBHEHHIH. ITuceMeHHBbIiH
Asrebpandeckuii criocoo. KOHTPOJIb;

69. | PemeHne TeKCTOBBIX 33124 C TOMOIIBIO CHCTEM YPaBHCHHH ITuceMeHHBbIiH

KOHTPOJIb;

70. | KonrponbHas padota Ne 6 1o Teme "YpaBHEHHS H Konrponbhas
HepaBeHcTBa. CHCTEMBbl ypaHeHUH" paborta;

71. |YucnoBble HEPAaBEHCTBA U UX CBOHCTBA. VerHblit

orpoc;

72. |YucnoBble HEPAaBEHCTBA U UX CBOUCTBA. [TucemenHbIit

KOHTPOJIb;

73. | UncnoBbie HEPaBEHCTBA M X CBOMCTBA. [MucemenHbIi

KOHTPOJIb;

74. | HepaBeHCTBO ¢ OJJHOH epeMEHHOI Verablit

oIpoc;

75. | JIuHelinble HEpPaBEHCTBA C OHOM MEPEMEHHON U HX [MucemenHsIi
pelenue KOHTPOJIb;

76. | JIuHelinble HEPaBEHCTBA C OHOM MEPEMEHHON U HX [MucemennsIit
pelenue KOHTPOJIb;

77. |JIuneliHble HEPABEHCTBA C OJHOM NEPEMEHHON U UX ITucemeHHbIi
pelenue KOHTPOJIb;




78. | Cuctembl IMHEWHBIX HEPABEHCTB C OJJHOI MEPEMEHHON U [MucemennsIit
UX pelleHue KOHTPOJIb;
79. | CucTeMbl TMHEHHBIX HEPABEHCTB C OTHOI IIePEeMEHHOM I ITucemeHHbIi
UX pelleHue KOHTPOJIb;
80. | M3o0paskeHue peleHNs TMHEHHOTo HepaBeHCTBA U HX ITucemeHHbII
CHCTEM Ha YHCIIOBOH MPSMOM KOHTPOJIb;
81. | M3obpaskeHue peleHNs TMHEHHOTo HepaBeHCTBA U HX ITucemeHHbII
CHCTEM Ha YHCIOBOIl psiMoil KOHTPOJIb;
82. | KonrpoibHas padora Ne 7 o Teme "YpaBHEHUS U KonrponbHas
HepaBeHcTBa. HepaBencTna'. pabora;
83. | Ionsatne pynkunu. O01IacTh ONpeeNeH s U MHOXKECTBO VYcrHblit
3HaueHUH QyHKIMU. oI1poc;
[TucemenHbIit
KOHTPOJIb;
84. | CnocoGsl 3amanus QyHKIMN YcrHbIf
011poc;
85. | I'paduk GpyHKIMH. YcrHBI
o11poc;
[TucemenHbIit
KOHTPOJIb;
86. | CpoiicTBa (HyHKIIHMH, X OTOOpaXKeHUE Ha rpaduKe. YcrHbIf
o11poc;
87. | KourponbHas padota Ne 8 o teme "®yHkin. OCHOBHBIC TectupoBanwue;
TOHATHUSA"
88. | Urenue u nocTpoeHue rpahukoB GyHKIHH. YcTHBIH
o11poc;
[MucemenHbIi
KOHTPOJIb;
89. | [Tpumepsl rpadukoB (HyHKINH, OTPAXKAIOIINX peallbHBIC YcrHbIf
TIPOIIECCEHL. o11poc;
90. | dyHKIKH, OTIUCHIBAIOIINE MTPSIMYIO U 0OPATHYIO YcrHbIf
MIPOTIOPLMOHATEHBIE 3aBUCHMOCTH, HX TPApHKH. o11poc;
91. |T'unepbona YcrHbIi
oI1poc;
[MucemenHbII
KOHTPOJIb;
92. |T'unepbona [TucemeHHbII
KOHTPOJIb;
93. | I'paduk QpyHKIHH Y = X2. ITucsMeHHbBII
KOHTPOJIb;
94. | T'paduk QpyHKIHH Y = X2. ITuceMeHHBII
KOHTPOJIb;
95. | Dymkmuu Y= x2, y = x*,y=Vx, y=IxI; rpauueckoe pemenue ITucemeHHbIi
YpaBHEHUH U CUCTEM YpaBHEHUH KOHTPOJIb;
96. | KonrponpHnas padora Ne 9 o reme "®ynkiuu. Uncnossle KonTtposnbHast
¢bysKuuu". paborta;




97. | [ToBTOpEeHHE OCHOBHBIX MOHATHI M METOJIOB KYpcoB 7 U 8 1 0 YcrHbIl
KJ1acCcOB, 0000IIcHNE 3HAHUH. [ICHCTBUS ¢ YHCIIaMU. OIIpoc;
CpaBHeHHe YHCel. [IucemeHHbIN

KOHTPOJIb;

98. |IloBTOpEHHE OCHOBHBIX IOHATHI H METOIOB KypcoB 7 U 8 1 0 [TucemeHHbII
KJ1accoB, 00001eHne 3Hanuii. [IpeodpaszoBanue KOHTPOJIb;
BBIPB)KECHUH.

99. |TloBTOpEeHHE OCHOBHBIX IOHATHI H METOIOB KypcoB 7 U 8 1 0 [TucemeHHbII
KJ1accoB, 0000IIeHIe 3HaHUH. PenlieHue ypaBHeHUI. KOHTPOJIb;

100. | TToBTOpEeHHE OCHOBHBIX TIOHATHI 1 METOIOB KypcoB 7 U 8 1 0 [TucemeHHbII
KJIacCOB, 0000IIIeHNe 3Hanuii. Perenne 3amaq. KOHTPOJIb;

101. | JuarHoctideckas padora 1o aireope 3a Kypc 8 kiacca. 1 1 BIIP;

102. | [ToBTOpEHHE OCHOBHBIX TOHATHI M METOJIOB KYpcoB 7 U 8 1 0 YcrHbIl
KJ1accoB, 0000IIeHNe 3HAHNMN. ompoc;
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVIAA YYHEHUKA

Komsrun FO.M., Tkauéa M.B., ®&noposa H.E. u npyrue, Anredpa, 8 kiacc, AKIIMOHEpHOE 00111eCTBO
"UznarensctBo "[IpocBemenne";

M.B. Tkauésa, H.E. ®&énoposa, M.W. lllabyaun Anrebpa. 8xi. Angaktuueckue marepuais 2017 M..:
[Ipocsemenue

METOANMYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. IO.M. Komsrun, M.B. TkaueBa, H.E.®énoposa u np. Metoauvecknue peKoMeHIauu st 7-9 KiraccoB
2017 M.: TIpocsenienue

2. [Ipumepnas pabodas mporpamma OCHOBHOTO O0IIIero 00pa3oBaHus npeaMera «MaTemaTukay 0a30BbIid
YpOBEHb

Opnobpena pemieHueM (heaepaabHOro yueOHO-METOANYECKOro 00beAMHEHUS 10 0011IeMy 00pa30BaHHUIo,
npotokou 3/21 or 27.09.2021 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

1. dnevnik.ru

2. https://resh.edu.ru/

3. https://uchi.ru/

4. https://math8-vpr.sdamgia.ru/
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