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IHOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma no anredpe ans 7-9 kinaccoB pazpaboTana Uit u3ydeHus anreOpsl Ha 0a30BOM
ypoBHE Ha ocHOBe DepepanbHOr0 roCyJapCTBEHHOTO 00Opa30BaTEIbHOIO CTAaHIapTa OCHOBHOIO OOIIETO
oOpa3oBaHus ¢ Yy4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHWI, MPEABABISEMBIX K MATEMAaTUYECKOMY
o0pa3oBaHMIO, U TPAAULUN POCCHIICKOr0 00pa3oBaHus, KOTOpbIe OOECHEUYHBAIOT OBJAJACHHUE KIIFOUEBBIMU
KOMITETEHITMSIMH, COCTaBIISIOIUMHU OCHOBY JUISl HEMIPEPHIBHOTO OOpa30oBaHUS U CAMOPA3BUTHS, a TAKKE
LEJIOCTHOCTh OOLIEKYIBTYPHOT0, TUYHOCTHOTO U TIO3HABATENILHOTO PAa3BUTHS 00Y4aIOIINXCS.

[Tpu cocTaBiieHUH TPOTPAMMBI UCTIOJIE30BATUCH:

1. denepanphbiii 3akoH «O0 obpazoBanuu B Poccuiickoit ®eneparum» ot 29.12.2012 roma Ne 273-03 (B
penakuus ot 02.06.2016, ¢ u3m. u gom., Berym. B cuity ¢ 01.07.2016). Pegakuust ot 19.02.2018 (¢ uzm. u
nor. BcTytl. B cuiy ¢ 06.03.2018);

2. ®enepanbHbiii 3ak0H OT 24 wroHs 2023 1. N 264-D3 "O BHecennn u3meHenuii B Genepanpabiii 3akoH "O0
obpasoBanuu B Poccuiickoii @enepanun”

3. ®enepanbpHas oOpa3oBaTelbHAs MPOrpaMMa OCHOBHOTO OOIIET0 00pa3oBaHUs, YTBEPXKACHA MPHKA30M
MunncrepcTBa mpocBemenus Poccmiickoit  ®enmepaumu ot 16 HOsOps 2022 1. Ne 993
https://www.garant.ru/products/ipo/prime/doc/405897655/

4. CanlluH 2.4.3648-20 «CaHuTapHO-31IHJEMHOJIOTMYECKHE TPEOOBAaHUS K OpraHU3alUsM BOCIHUTAHUSA U
o0yueHus1, OTJbIXa U 03[JOPOBIICHUS JETECH U MOJIOIEKI.

5. «O06 yrBepxnenuu CaunlluH 2.4.2.3286-15 «CanutapHO-31MHUIeMUOIOTHYECKIE TPEOOBAHNUS K YCIOBUIM
U OpraHu3auuyd OOy4YeHHs W BOCIUTAHUS B OPraHHU3aIMAX, OCYIIECTBISIONUX 00pa3oBaTelbHYIO
JEeSITeNIbHOCTD 110 aJalTHPOBAaHHBIM OCHOBHBIM 00111€00pa30BaTeNbHBIM MIPOrpaMMaM AJis 00y4aroIuxcs

C OTpaHUYEHHBIMHU BO3MOXHOCTSIMM 3JI0pOBbs‘ (3apeructpupoBaHo B Muntocte Poccun 14.08.2015 Ne
38528).

Anrebpa sBIseTCS OAHUM K3 ONOPHBIX KYpCOB OCHOBHOI'O OOLIEro 0Opa3oBaHus: OHA 0OecreyrBaeT
HU3YUCHUC APYTUX AJUCHUIIIMH, KaK €CTCCTBCHHO-HAYYHOI'0, TaK MU T'YMAHUTApHOI'O IHKJIOB, e€ ocBoecHUE
HE00XO0IMMO JIJTsI TIPOIOJHKEHHUST 00pa30BaHUs U B MOBCETHEBHOM KHU3HH. Pa3BuTHE y 00yJatONMXCcsl HAyYHBIX
NpPEJCTaBICHUNA O NPOUCXOXKAEHUM U CYIIHOCTH airedpandeckux abCTpakiuid, crocol0e OTpakeHus
MaTeMaTHYeCKOM HayKoW SBJIEHHUH M MPOLECCOB B NPUPOAE U OOIIECTBE, POJIM MaTEeMaTHYECKOTO
MOJIETMPOBAaHUSl B HAy4HOM IIO3HAHMM H B NPAKTHKE CIOCOOCTBYET (HOPMHPOBAHUIO HAYYHOI'O
MHPOBO33PCHUA U KQYCCTB MBIIIJICHU A, HCO6XOZ[I/IMI>IX AJid agarnTagvui B COBPpEMCHHOM III/I(l)pOBOM O6HI€CTBC.
N3yuenue anreOpbl obecrieunBaeT pa3BUTHE yMEHUS HAOII0aTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTH MBIIIJICHHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JCWUCTBUS U
BBIBOIBI, (POPMYITHPOBATh yTBEepkaeHHS. OCBOCHHE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE JIOTUIECKOTO
MBIIIJICHU A o6y11a}01m/1xcs[: OHHU HCIOJIB3YIOT ACAYKTHUBHBIC U MHAYKTHBHBIC PACCYXKICHUA, O606I].[CHI/IC nu
KOHKpeTHu3aIuio, abcTparupoBanue 1 anaioruto. O0ydyeHue anreOpe npeanojaraeT 3Ha4UTENbHBIH 00BEM
CaMOCTOSITENIbHON JIeATENbHOCTH O0y4aroIuXcsi, MOITOMY CaMOCTOSITENIbHOE pelleHUe 3ajau sBIsSeTCS
peanuzanuen JesTeIbHOCTHOTO PUHIUIIA O0yYEHUSI.

B cTpykType nporpammel yueOHOT0 Kypca «Anredpay A1 OCHOBHOTO 001IeTo 00pa30BaHus OCHOBHOE
MECTO 3aHMMAIOT CO/iep:KaTeJIbHO-MeTOAUYeCKHe JJMHUM:

- «Hucna 1 BEIYUCIICHUS

- «Anredpandeckne BbIpaKEHUS

- «YpaBHEHHUS U HEPABEHCTBA»

- «DyHKUIHAWY.

Kanc):[a;l N3 3THX COACPKATCIBbHO-MCTOAUYICCKUX JIMHUN Pa3BUBACTCA Ha MPOTAKCHUU TpéX JCT
U3y4eHHMs Kypca, B3aMMOJEHCTBYS C JAPYTUMH €ro JuHMsAMU. B Xome wu3ydeHus yueOHOro Kypca
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o0y4aroluMcsl TPUXOJIUTCS JIOTUYECKU PACCYKIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B
CBS3M C JTHM B IMporpaMMmy Yy4eOHOTO Kypca «AnreOpa» BKIIOYEHBl HEKOTOPHIE OCHOBBI JIOTHKH,
NPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTH4YeCKOTO 00pa3oBaHUsS M CHOCOOCTBYIOLIHE
OBJIQJICHUIO OOYYaIOLIMMHCS OCHOB YHUBEPCAJbHOI'O MaTEeMaTH4eCKOTo s3bika. CoaepikaTeslbHOW |
CTPYKTYpPHOM 0COOEHHOCTBIO YUeOHOT0 Kypca «Airedpay sBIsieTcs ero MHTErPUPOBAaHHBIN XapakTep.

Cooepocanue nunuu «Hucna u eviuucnenus» CIyKUT OCHOBOM JUIsl JAJIBHEHMIIETO W3y4eHUS
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIINXCS JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHHUIO YMEHUS
MOJIb30BAThCSA QITOPUTMAMH, a TaKXKe MPUOOPETEHUI0 TPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JUIS
MOBCEIHEBHOM >kKM3HU. Pa3BUTHE MOHATHS O YHCIE Ha YPOBHE OCHOBHOTO 00IIEero o0Opa3oBaHUs CBSI3aHO C
paloHaIbHBIMU U HPPALMOHAIBHBIMU YHCIIaMHU, (OPMHpPOBAHHEM MPEICTABICHUNH O NEHCTBUTEIHLHOM
qrcie. 3aBepiieHre OCBOSHHS YUCIOBOM JIMHIUHM OTHECEHO K CPeIHEMY 00IIeMy 00pa30BaHUIo.

Cooepocanue 08yx ancedpauueckux aUHUN — «Ancedpauueckue vlparceHusn» u «YpasHeHus u
Hepagencmaay criocoOCTBYET (POPMUPOBAHUIO Yy O0YUAIONINXCS MATEMAaTUYECKOT0 anmnapara, Heo0X0JuMOro
JUIS pellieHus 3aa4 MaTEeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTHKO-OPHUEHTUPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOT'0 00111ero 00pa3oBaHus y4eOHbI Marepuall TPYNIUPYETCs BOKPYT PallMOHAIBHBIX BBIPAXKEHUM.
Anrebpa JEMOHCTPUPYET 3HAYCHHWE MATEMATUKH KaK s3bIKA JUISI OCTPOCHHS MATEeMaTHYECKUX MOJICNIEH,
OIMCAaHUs MPOLIECCOB U SIBIICHUH peanbHoro mupa. B 3amaun oOydenus anreOpe BXOAAT Takxke AajabHEilIee
pa3BUTHE AITOPUTMHUUECKOTO MBIIUICHUS, HEOOXOAMMOr0, B YaCTHOCTH, /Il OCBOEHUS Kypca HHPOPMATHKH,
Y OBJIQJICHUE HABBIKAMH JIEAYKTUBHBIX paccyxaeHui. [IpeoOpa3zoBanne CHMBOIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHHS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Cooepircanue ynkyuonanvHo-cpagpuueckonl IuUHUU HAUCICHO HA TMOJyuyeHHUE OOYyYarOIIUMHUCS
3HAHUA O (QYHKUMAX KaKk BaKHEWINEH MaTreMaTH4ecKOW MOJEeNH [UIsi OMHCAHWS W HCCIIEIOBAHUS
Pa3HOOOpa3HBIX TPOLIECCOB M SIBJICHUN B mpuponae W oOmiectBe. M3ydenme marepuana crocoOCTBYET
Pa3BUTHIO Y 00YUYaAIONIMXCSl YMEHHUS UCIIOJIb30BaTh PA3INYHbBIE BEIPA3UTEIIbHBIC CPE/ICTBA SI3bIKA MATEMATHKU
— CIIOBECHBIE, CHUMBOJHYECKHE, Tpadudeckue, BHOCUT BKJIAI B (OPMUPOBAHUE TMPEACTABICHUN O POIH
MaTEMaTHKHU B Pa3BUTHH LUBUIU3ALUU U KYJIbTYPHI.

Cornacno yueOHOMY TUTaHy B 7—9 Kilaccax m3y4aeTcsi yaeOHbIN Kypc «Anredpa», KOTOPhIA BKIIOYAET
CIIEYIOIINE OCHOBHBIE pa3fielibl coaepikaHus: «Uucina M BBIYMCICHUS», «ANreOpandecKue BBIPAKECHU»,
«YpaBHEHHS U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3yuenue ydye6HOro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 yaca (3 vaca B
Heneno), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 gaca (3 yaca B Heenio).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEeX0 ] OT OAHOH GopMmbl 3anucu Apodeit k apyroi. [lonsTue
palMOHAIBHOIO YMCIA, 3allUCh, CPABHEHUE, YINOPAJOYMBAHME DPALMOHAIBHBIX 4HUCeld. ApHpMeTHdyecKue
JEWCTBUS C pallMOHAIBHBIMY YHCIaMH. Pemenue 3a1a4 u3 peaibHOM MPaKTUKK HA YacTH, Ha JpoOu.

Crenenp Cc HaTypalbHBIM IIOKAa3aTEJIEM: OINpEeNieHUE, MpeoOpa3oBaHUE BHIPAKEHUI HAa OCHOBE
OIpeJIeJIeHus], 3aluch OosbIIMX yKced. IIpoueHTsl, 3amuch MPOLEHTOB B BHUAE IpoOM M ApoOM B BUIE
IIPOLEHTOB. TPy OCHOBHBIE 3a/1a4y HA IIPOLICHTHI, PEIICHUE 3a1a4 U3 PEATIbHOU TPAKTUKU.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIIM HATYPAIBHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIUOHAIBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKECHUSI C IEPEMEHHOM. [lonycTHMblE 3HAUY€HUS IEPEMEHHBIX.
[IpencraBnenne 3aBUCHMOCTH MEXIy BeIWYMHAMU B BuJe (opmynbl. Beraucnenus mo dopmynam.
[TpeoOpa3oBanne OYKBEHHBIX BBIPRKEHUH, TOXJIECTBEHHO paBHBIC BBIPAKECHHS, MMPaBHIa MpeoOpa3oBaHUsS
CYMM M IIPOU3BEJICHUH, IpaBHiia PACKPbITUS CKOOOK M NMPHUBEIEHHS TOJ0OOHBIX CaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

Opnowiensl U MHorowieHel. CreneHb MHorouiaeHa. CrokeHUE, BbIUUTAHUE, YMHOXKEHHE
MHOTrowieHOB. POpMysibl COKPAIIEHHOIO YMHOXKEHMS: KBaJApaT CyMMbl M KBajgpar pasHocTh. Popmyiia
pa3HOCTH KBaapaToB. Pa3oskeHne MHOTrOUIEHOB HA MHOKHUTEIIN.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUS, IIpaBUiIa MpeoOpa3oBaHUsl ypaBHEHUS, PABHOCUJILHOCTh YPaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, 4YMCIIO KOpHEH JIMHEWHOI'O YPaBHEHWs, DPEIICHHE
JUHENHBIX ypaBHeHHH. CoOCTaBlIeHHME YpPAaBHEHMM IO YCJIOBUIO 3aJadyd. PelnieHue TEKCTOBBIX 3alad C
IIOMOILBIO YPABHEHUIA.

JIuneiiHOe ypaBHEHUE ¢ ABYMs MEpEeMEHHBIMU U ero rpaduk. CucreMa IBYX JIMHEHHBIX YPaBHEHUH C
JBYyMsI IEpEeMEHHBIMU. Perienne cucreM ypaBHEHH ciocoO0M 1MoACTaHOBKU. [IpuMepsl perieHns TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

DyHKUNH

Koopaunata Toukm Ha npsmoi. YucioBble NpoMEXYyTKH. PaccTosiHMEe MeXAy IBYyMS TOUYKAMH
KOOPIMHATHON IIPSIMOIA.

[MpsimoyronpHas cucreMa koopauHaT, ocu OX u Oy. Abciucca M opJHATa TOYKA Ha KOOPIUHATHOM
wiockoctu. Ilpumepsl rpadukoB, 3ajaHHBIX (GopMmysnamMu. UrteHue rpauKoB peaqbHBIX 3aBUCHUMOCTEH.
[Tonsatue Qynkuun. I'padux Qynkmun. CpoiictBa ¢yHkumid. Jluneiinas ¢ynkuus, e€ rpadux. ['paduk
byukiun Y = |X|. I'paduueckoe penieHne THHSHHBIX YPaBHEHUN M CUCTEM JIMHEHHBIX YPaBHEHU.

8 KJIACC

Yuciia ¥ BbIYHCICHUSA

KBanpatusiii kopenp u3 uucna. [lonstue 06 uppannoHaibHOM uuncie. JlecsTuuHble MPUOTUKEHUS
uppanroHambHBIX uucen. CBoiicTBa apu(METHUECKHMX KBAJPATHBIX KOpHEH M WX NpPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. [[eficTBUTEbHBIE YHCIIA.

CreneHb ¢ 1enbIM MOKa3zaTeseM 1 e€ cBoicTBa. CTaHAapTHAs 3aIHCh YHCTIA.

AnredOpanyeckue BbIpasKeHHsI

KBagpaTHblil TpEXuiIeH, pa3nokeHue KBaJIpaTHOTO TPEXUIEHA HA MHOXKUTEIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOWCTBO anreOpamueckoil apoOu. CroxeHue, BBIYUTAHUE,
YMHOXXEHUE, JiefieHHe anredpanyeckux Apooeil. ParronanbHblie BRIpaskeHHs U UX IpeoOpa3oBaHue.
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YpaBHeHNsI U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUI, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiime qpoOoHO-paloHalbHbIE YPaBHEHHUS.

I'padmueckas uHTEpIpeTalusl YpaBHEHHM ¢ IByMsl IEpEMEHHBIMUA U CUCTEM JIMHEHHBIX YpaBHEHUH C
NBYMS IepeMeHHbIMU. [IprMephl pellieHrst CUCTEM HEIMHEWHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMU.

Pemmennie TeKCTOBBIX 33729 alNreOpandecKum Crocooom.

UucnoBble HepaBEHCTBA M MX cBoWcTBa. HepaBeHCTBO ¢ OQHON mnepeMeHHOW. PaBHOCHMIIBHOCTB
HepaBeHCTB. JIMHEIHbIE HEpaBeHCTBA C OAHOM mepeMeHHOW. CHUCTEeMbl JIMHEHHBIX HEPABEHCTB C OJHOMH
IIEPEMEHHOM.

DOyHKUNH

[Tonstue ¢ynknuu. O6racTh onpeaencHUs U MHOXKeCTBO 3HaueHUH ¢(yHkiuu. CrocoObl 3agaHus
GbyHKIHi.

I'papux Qynkmun. Yrenne cpoicTB (yHKnumm mo e€ rpaduky. Ilpumepsr rpadukoB (QyHKIHIA,
OTPaXKAIOIUX pealbHbIE MPOIECCHI.

OyHKIHMH, OMUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO MPONOPIMOHATIbHBIE 3aBHCHUMOCTH, WX TpaduKH.
OynkEn Y = X2, Y = X3, y = VX, y=|X|. ['padutdeckoe perienne ypaBHCHHI 1 CHCTEM ypaBHEHHIL.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanonanbHble 4Kcia, MppalMOHAIbHBIE YHUCIA, KOHEYHbIE M OECKOHEUYHbIE AECATUYHBIE JIPOOH.
MHOXecTBO J1€HCTBUTEIbHBIX YHCEN, JEHCTBUTENbHBIE 4YHCIa KaK OECKOHEUHbIe AECATHYHBIE IPOOH.
B3anMHO OJHO3HAa4YHOE COOTBETCTBHME MEXKIAY MHOKECTBOM JICHCTBUTENIBHBIX YHMCEI M KOOPAWMHATHOU
MIPSAMOM.

CpaBHeHue IeHCTBUTENBHBIX YKCell, apupMeTUYeCKHe JeHCTBUS C JeHCTBUTEIBHBIMU YHCIIaMHU.

PazMepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, ATUTEILHOCTh MPOLIECCOB B OKPYXKAIOILIEM MUPE.

[IpubnmxE€HHOE 3HaUEHUE BEJIWYMHBI, TOYHOCTh NpubmmxkeHus. Okpyrienue uucen. [lpukuaka u
OIIEHKA PE3yJIbTaTOB BHIUUCICHUH.

YpaBHeHHS U HEPABEHCTBA

JInneininoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASILMXCS K JINHEWHBIM.

KBagparnoe ypaBHeHue. PenieHne ypaBHEHNH, CBOIAIINXCS K KBaAPAaTHBIM. bUKBaIpaTHOE ypaBHEHHUE.
[IpuMepsl perieHns ypaBHEHU TPETbeW U YETBEPTOU CTEIIEHEN Pa3IOKEHUEM Ha MHOKHTEIIN.

Pemienue 1poOHO-pallMOHANIBHBIX YpaBHEHHH. PelieHre TeKCTOBBIX 3aay aaredpandeckuM MEeTOIOM.

VYpaBHeHHEe C JIByMs NEpPEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JMHEHHBIX YpaBHEHHH ¢
JBYyMs IEpEMEHHBIMU. Penienne cucreM AByX YpaBHEHMI, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOr
creneHu. ['paduyeckas HHTEpIpeTaLUs CUCTEMbl YpPaBHEHUH C IByMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM. PemieHne cucreM JIMHEMHBIX HEPAaBEHCTB C
onHoM mnepemeHHoW. KBanpartHble HepaBeHcTBa. ['paduueckas HHTeprHperanusi HEPaBEHCTB U CHCTEM
HEPABEHCTB C BYMs IIEPEMEHHBIMU.

DyHKUMH

KBagparnunas ¢ynknus, e€ rpadpuk u cBoiictBa. [lapaGosa, koopauHATBI BEPIIMHBI TTapaboIbl, OCh
CUMMETpPHUH TTapaboIbl.

I'paduxu Gymxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = x| u ux cBoiicTpa.

YuciioBbIe 10CJI€10BATEIBHOCTH U IPOrPeCcCHH



[TonsTHE YMCIOBOM MOCIENIOBATEILHOCTH. 3aJaHNE TTOCIEIOBATEILHOCTH PEKYPPEHTHOM (POpMYIION 1
dhopmyioit N-TO WieHa.

Apudmerndeckas U TeoMeTpuueckas mnporpeccuud. Dopmynsl N-ro uieHa apuPMETHUIECKOH U
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N306paxenune 4ieHOB apu(MeTHYECKO U TreOMETPUUYECKON MPOrpeccuii ToUKaMu Ha KOOPAMHATHOM
IJIOCKOCTH. JINHEHHBIN U SKCIOHEHIUAIBHBIN pocT. CII0KHbBIE TPOLECHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPe3yJIbTAaThl OCBOCHUS MPOTrpaMMbl y4eOHOT0 Kypca «Aredpay» XxapakTepu3yroTCs:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKCHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaxiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00513aHHOCTEN TpakIaHWHA U pean3allii ero MpaB, MPEICTABICHHEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, IPOLEAYP TPAXKIAHCKOTO
oOmiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPoOIeM, CBA3aHHBIX C
MIPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUM HAYKH, OCO3HAHUEM BaXKHOCTU MOPATIbHO-3TUUYECKUX TPUHIUIIOB
B JAECATEIBHOCTH YYEHOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTaHOBKOM Ha aKTUBHOE Y4aCTHE B PEIICHUH TPAKTUUECKUX 3a7a4 MaTeMaTUUECKOI HAaIIPaBJIEHHOCTH,
OCO3HAHHWEM BAXHOCTH MAaTEMAaTUYECKOTO OOpa30BaHMS HA MPOTSHKEHUHM BCEU JKM3HMU JUISl YCHEUIHOM
po(ecCHOHATLHON JEATCIIBHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BEIOOPOM H
MMOCTPOCHUEM HWHAMBUIYATbHON TPACKTOPUU OOpa30BaHUS M J>KU3HEHHBIX IUTAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOIIMOHAIIBHOMY M ACTETUYECKOMY BOCIIPUATUIO MATEMATHYECKUX 0OBEKTOB, 3a71a4,
pelieHu, pacCyXJICHHI, YMEHUIO BUIETh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpHUEHTAIlMel B JEATeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBlIeHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI M OOIIECTBA, MOHUMAHUEM MAaTEeMaTHYECKON HAyKH Kak
chepsl 4YEIOBEUYECKON NEATEebHOCTH, 3TAloOB €€ Pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS ITUBUIU3AIINH,
OBJIAJICHUEM SI3BIKOM MAaTeMaTUKU M MaTeMaTU4YeCKON KyJIbTypOHM KaK CpEACTBOM IO3HAHUS MHDA,
OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIIEA0BATENbCKOMN AESITENIbHOCTH;

6) ¢usuueckoe BocnuTaHHe, (GOpMHPOBAHHE KYJLTYPbI 310POBbSI H 3MOLHOHAJILHOIO
0J1aronosyyus:

TOTOBHOCTBIO PUMEHSTh MATEMAaTHUYECKUE 3HAaHUS B UHTEPECAX CBOETO 3JJ0POBbS, BEJICHUS 3I0POBOTO
oOpa3a kU3HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUHN U OTABIXA, PETryIsapHas puzndecKas
aKTUBHOCTH ), COPMUPOBAHHOCTHIO HaBbIKA pe(IIeKCUU, IPU3HAHUEM CBOETO IpaBa Ha OINOKY U TaKOTO JKe
rpaBa Jpyroro 4ejoBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHHUE:

OpHUEHTAaIlMel Ha MPUMEHEHNE MaTeMaTHUYeCKUX 3HAHUM ISl pEIIeHUs 3a7a4d B 001acTH COXPaHHOCTU
OKpY KaIoIel Cpe/ibl, TUIAHUPOBAHUS TIOCTYITKOB M OI[EHKH MX BO3MOXXKHBIX TTOCJIEICTBHU JJISI OKPYXKAIOIEH
Cpelbl, OCO3HaHHEM TII00aTLHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM 1 MyTeH UX perieHus;

8) ajanTanmns K U3MEHAIUMCS YCJIOBUSAM COLMATBHOM M PUPOJAHOM Cpebl:

FOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIBbHOCTh, B TOM YHMCIIE YMEHHE YUWUTHCS y APYTHX JIIOJAEH,
pHOOpETaTh B COBMECTHOM 1€ATEIHbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUN U3 OTMbITA IPYTHX;



HE00X0IMMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHCIe (OPMYIUPOBATH HJIEH, MOHSATHS,
TUNOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIE paHEee HEU3BECTHBIX, OCO3HABAThH JIe(UIIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEN, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABAThH CTPECCOBYIO CUTYAIINIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK BBI30OB,
TpeOyIoIIHii KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS, (HOPMYIUPOBATH U OIICHUBATh
PHUCKU U MOCHeNCTBUSA, GOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3soBble Jiornyeckue 1eMcTBUA:

BBISIBJIATh U XapaKTEpU30BaTh CYILIECTBEHHbIE NMPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATH,
OTHOIIEHUH MEXJAy TMOHATUAMHU, (OPMYJIHUPOBATH ONpPEJEICHUs IOHATHH, YCTaHABIIMBATH
CYIIECTBEHHBIN NMPHU3HAK KIACCU(PUKAIMH, OCHOBAHUS JJIsi 00OOIIECHUS W CPAaBHEHHS, KPHUTEPHU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMpPOBaTh M  NPeoOpa3oBbIBATH  CYKACHUS: YTBEPAWUTENbHBIE W
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IUE, YCIOBHBIE,

BBISIBIIITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUHs B (aKTax, JaHHBIX,
HaOJIOACHUAX M YTBEP)KICHMSAX, NpeAslaraTh KPUTEPUM I BBIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUYMI;

JieJIaTh  BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

pa3buparh 10Ka3aTeIbCTBA MATEMaTUYECKUX YTBEPKICHHUH (MTPsIMbIE ¥ OT IPOTUBHOI'0), TPOBOANUTH
CaMOCTOSITENIbHO ~ HECJIOKHBIE ~ JI0Ka3aTebCTBA  MaTeMaTHYeCKMX  (DakToB, BBICTPauBATh
apryMeHTaluI0, TPUBOJAUTH MPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyXIeHus,

BBIOMpaTh CHOCO0 pemieHus ydyeOHOM 3ahauu (CpaBHHUBATh HECKOJIBKO BAapUAaHTOB pELICHMS,
BbIOMpPaTh HanboJee MOIXOASIINMI ¢ Y4ETOM CaMOCTOSTENbHO BBICICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBUS.

UCIIOJIB30BaTh BOMPOCHI KaK WCCICIOBATCIbCKUI HHCTPYMEHT IO3HAHHS, (OPMYIUPOBATH
BOTIPOCHI, (PUKCUPYIOIIKE MPOTHBOPEYUNE, TPOOJIEMY, CAMOCTOSATEIBHO YCTaHABINBATH HCKOMOE H
JaHHOE, OPMUPOBATH TUIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IIJIAHY HECIIOKHBIM JKCIIEPUMEHT, HEOOIBIIIOe
HCCIIC/IOBAaHKE [0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MAaTeMaTHYECKOro OOBEeKTa, 3aBHCHMOCTEH
00BEKTOB MEKIY COOOM;

CaMOCTOSITENILHO (DOPMYJIHpPOBATh OOOOIIEHHS W BBIBOABI IO pe3ysbTaTaM MPOBEAEHHOTO
HAOJIIOICHHUS, UCCIICJIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IMOJIYUYECHHBIX PE3YJIbTATOB, BHIBOJOB M
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIEcCa, a TAK)KE BBIIBHTaTh IMPEIINOJIOKCHUS O €ro
pa3BI/ITI/II/I B HOBBIX YC.]'IOBI/ISIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAILIMH, JTAaHHBIX, HEOOXOAUMBIX ISl PELICHUS
3a/1a4u;

BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO PA3TUUHBIX
BUJIOB U (DOPM NpeACTaBICHUS;



e BEIOMpaTh GOpMy MpencTaBieHUs] HHOOPMAIIMK U WIUTIOCTPUPOBATH peIlacMble 3a/1a4l CXEMaMH,
TuarpaMMaMu, HHOU rpauKoi U UX KOMOMHAIUSMU;

® OILEHMBATh HAA&KHOCTh HHGPOPMAIMK IO KPUTEPUSAM, TNPEAIOKCHHBIM YUYUTEIEM WIIH
chOpMyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

® BOCHPUHHMMATH U (POPMYIHPOBATH CYXACHHUSI B COOTBETCTBHH C YCIOBUSIMH M LIETISIMU OOLICHMUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHCbMEHHBIX TEKCTaxX, JaBaTh
MIOSICHEHMSI 110 XO/1y PELIEHMs 3a/1a4i, KOMMEHTUPOBATh MOJyUYEHHBIH PE3YJIbTaT;

e B Xxoje o0CYXKIEHHS 3a/laBaTh BOIIPOCHI IO CYIIECTBY 00CYk/1aeMOil TeMbl, MPOOIEMBI, pelIaeMoit
3aJla4uM, BBICKA3bIBAaTh WJIEH, HALCJICHHbIE HA MOMCK PELICHMS, COIOCTABIATh CBOM CYKICHHS C
CYXKICHUSIMH JPYTHX YYaCTHHUKOB JHaliora, OOHApY)KMUBAaTh Pa3Muue U CXOACTBO MO3MUIIMMA, B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

® I[IPEACTaBISATh PpE3YNbTaThl pEIIeHUs 3a7aud, OKCIEPUMEHTa, UCCIEJOBaHMS, IMPOEKTa,
CaMOCTOSITENILHO BBHIOMpATh OpMAT BHICTYIUICHUS C YYETOM 3a/1ad Mpe3eHTAIlMN U 0COOeHHOCTeH
ayJAUTOPUH;

® [IOHUMAaTh U UCIOIB30BATh MIPEUMYIIIECTBA KOMAHIHON U WHIAMBUAYAIbHON pabOThI IPH pPELICHUN
y4eOHBIX MAaTEeMaTHYECKUX 3a]1aY;

® T[PUHUMATH LIeNIb COBMECTHOH JAEATEIbHOCTH, TUIAHUPOBATh OPraHU3ALMI0 COBMECTHOW PabOTHI,
pactpenenaTh BUIbI padoT, JOrOBAPUBATELCS, 00CYKIATh MPOIECC U PE3yNIbTaT paboThl, 00001aTh
MHEHUS HECKOJIbKHX JIFOJICH;

® y4acTBOBATh B IPYIIOBHIX (hopMax paboTsl (00CyxkaeHus, 00MEH MHEHHUSIMH, MO3T'OBBIE IITYPMBI H
JpyTHe), BBIIOIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JICUCTBUS C APYTUMU WICHAMHU
KOMaHJIbl, OLIEHMBAaTh KayecTBO CBOEro BKJIaJa B OOMMH MPOAYKT IO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJdbHble yueOHbIE AeiicCTBUSA
Camoopranmusanmus:

®  CaMOCTOSITEIbHO COCTaBIIATH IUIAH, ITOPUTM PELIEHUS 3a7auu (MK €ro 4acTh), BBIOUPATh CIIOCO0
peleHust ¢ y4éTOM HUMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBaTh U
KOPPEKTHPOBATh BapUAHTHI pelIeHUl ¢ y4éTOM HOBOW MH(pOpMalLUU.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTEJIEKT:

e BJaJeTh CIOCO0AMHM CaMOIIPOBEPKH, CAaMOKOHTPOJII TMpolecca M pe3yiabTara pelIeHHs
MaTeMaTHIEeCKOM 3a1a9Hu;

® TPEIBUAETH TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTb IPH PEIICHUH 3a7aud, BHOCUTh KOPPEKTUBBI
B JICATEIILHOCTH HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWICHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBUE PE3yNbTaTa JAEATEIbHOCTU MOCTAaBICHHON LIETU U YCIOBUSIM, OOBSICHATh
NPUYUHB] JOCTH)KEHUS WM HEIOCTHKCHUS IIeJH, HaXOIUTh OIMMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xonuyy odyuenusn 6 7 Knacce o0yuaromuiica noayyum cieoyrouiue npeomennole pe3yibmamal:

Yucja 1 BBIYMCJIEHUS

BrInonHATE, codeTast yCTHBIE i MUCbMEHHBIC TPUEMBI, apu(M. ACHCTBUS C PAIIMOHATBHBIMHU YHCIAMH.

Haxomuth 3HaYeHUs YHCIIOBBIX BBIPAXKEHUN, TPHUMEHATH pPa3HOOOpasHbIe CIOCOOBI M TPHEMBI
BBIYHMCIICHHS 3HaYEHU APOOHBIX BHIPAKCHUIM, COACPIKAITNX OOBIKHOBEHHBIC U IECATUYHBIC TPOOH.



[TepexomuTh OT OgHOW (HOPMBI 3alUCH YHCEN K APYro (mpeoOpa3oBbIBaTh NECATHYHYIO IpoOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATUIHYIO IPOOB).

CpaBHUBaTh U YNOPSA0YMBATH PAllMOHAJIbHBIE yncia. OKpYyIIATh Yucia.

BBINONMHATE NPUKUAKY U OLICHKY pe3yJbTaTa BBIYUCIICHUH, OLICHKY 3HAYEHHUM YHMCIIOBBIX BBIPAKECHUM.
BbINonHATE AEHCTBUA CO CTENEHSIMU C HATypalbHBIMU MOKA3aTEISMH.

[IpuMeHATh NpU3HAKK JETUMOCTH, PA3JI0)KEHUE HA MHOKUTEIN HATypaIbHbIX YUCEN.

Pemarp  nmpakTUKO-OpUEHTHPOBAHHBIE  3aJauyd,  CBA3aHHBIE C  OTHOLIEHUEM  BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMU, UHTEPIIPETUPOBATh PE3YJbTAThl PELICHUS 3a7a4d ¢ y4ETOM
OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PacCMAaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM sl

Hcnonp3oBate anred. TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B MPOLIECCe OCBOCHUS Y4eOHOTO
MaTepuaa.

Haxoauth 3HaueHns OyKBEHHBIX BBIPAXKEHUN NIPU 3aJaHHBIX 3HAUEHUAX TIEPEMEHHBIX.

BrimonHsATe npeoOpa3oBaHus e0r0 BhIPaXKEHHsSI B MHOTOWIEH MTPUBEICHUEM MOJOOHBIX CIaraeMbiX,
PaCKpBITHEM CKOOOK.

BbINONHATE yMHOXKEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOTOYIEH, MPUMEHSTbH
(dbopMyIbI KBaZpaTa CyMMBI M KBaIpaTa pa3HOCTH.

OcyIecTBIATh pa3IoKeHUE MHOTOYWICHOB HA MHOYKUTENHU C TOMOIIBIO BEIHECEHUS 32 CKOOKH 0011Iero
MHOYHTEJIS, TPYNITUPOBKU CJIaraeMBbIX, IPUMEHEHHS (POPMYIT COKpAIIEHHOTO YMHOKCHHUS.

[TpumensTh MpeoOpa30BaHUs MHOTOUWICHOB JIJIS PELICHHS PAa3IMYHBIX 337a4 U3 MATEMAaTHKH, CMEKHBIX
MIPEAMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEH ¢ HATYPaATbHBIMU ITOKA3aTeNsIMU ISl peoOpa3oBaHusl BhIPAKEHUN.

YpaBHeHus U HepaBeHCTBa

Pemate nuHENHbIE ypaBHEHHs ¢ OJHOW IEPEMEHHOM, NMPUMEHss MpPaBWIa NEepexofa OT UCXOIHOTO
YPaBHEHUs K paBHOCHIBHOMY eMy. IIpoBepsTh, ABIIIETCS JIM YUCIIO KOPHEM YpaBHEHHUS.

[TpumMensTH rpaduyeckre MeTOIbl P PeIICHUH TUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonOupars npuMepsl mHap YKCEN, SBISIOLUXCS pPELIEHUEM JMHEHMHOro YypaBHEHHS C JABYMS
MIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpadMK JIMHEHHOTO ypaBHEHHs C JABYMS NEPEMEHHBIMH,
MOJIB3YsICh TpaMKOM, IPUBOIUTH PUMEPHI PELICHUS YPaBHEHHUS.

Pemath cucteMbl IBYX JTMHEWHBIX YPaBHEHUH C IBYyMS IEPEMEHHBIMU, B TOM YHCJIE TpadUUECKH.

CocTaBnTh U pemaTh JUHEHHOE ypaBHEHUE UM CUCTEMY JIMHEHHBIX YPaBHEHMH 10 YCIIOBUIO 3aJ1a4H,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4M ITOJIyYE€HHBIN pe3ysbTar.

DOyHKUMH

N300paxaTh Ha KOOPAMHATHON NMPSAMOM TOUKH, COOTBETCTBYIOIIWE 33JaHHBIM KOOpAWHATAM, JIy4H,
OTPE3KH, MHTEPBAJIbI, 3AMIUCHIBATh YMCIIOBbIE IPOMEKYTKHU Ha aareOpanyeckoM s3bIKe.

OTMmeyaTh B KOOPJMHATHOW IJIOCKOCTH TOYKM MO 3a/JaHHBIM KOOpAWHATaM, CTPOMTH TpadUKH
TUHEeUHBIX QyHKIU. CTpouTs rpaduk GyHKIMU Y = [X|.

OnuceiBaTh € MOMOIIBI0 (PYHKIMNA M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMHU: CKOPOCTh, BPEM,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMS, 00bEM pabOThI.

HaxonuTs 3HaueHune (yHKIMK IO 3HAYEHUIO €€ apryMeHTa.

[lonumats rpaduyeckuii cnoco® TpeACTaBiIeHUs U aHanu3a MHGQOpMaMM, UW3BIEKaThb U
MHTEPIPETUPOBATH HHPOPMALIHMIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K konuyy odyuenusn 6 8 knacce odyuawouwuiica noayuum ciedyrouiue npeomemusle pe3yibomamol:

Yuciaa v BbIYUCTICHUA

Hcnonp30BaTh HayaidbHbIE NPEACTABIECHUS O MHOXECTBE ACHCTBUTEIBHBIX UMCEN JJIS CPaBHEHUS,
OKPYTJICHHS ¥ BBIYUCIIEHUN, N300pakaTh IEHCTBUTEIbHBIC YHCIIa TOUKAMHU Ha KOOPIWHATHOMN TIPSIMOA.
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[TpuMeHATh NOHATHE apU(PMETHIECKOT0 KBaAPATHOTO KOPHS, HAXOIUTh KBAJAPAaTHBIE KOPHH, UCIIOJIb3Ys
IpU HEOOXOAMMOCTU KaJbKYJIATOP, BBINOJIHATH MPEeoOpa3oBaHUs BBIPAKEHUI, COAEpKAIUX KBaJpaTHbIE
KOPHH, UCIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3anucu OOJIBIIMX U MAJIBIX YHCEN C TIOMOIIBIO JECATUYHBIX Jpo0Oei 1 cTerneHel uncna
10.

AsredOpanyeckue BbIpasKeHU s

[IpuMeHSATh TMOHSATHE CTENEHU C IIeNBIM IOKa3aTeJeM, BBIMOJHATH MPeoOpa3oBaHUsl BhIPAKEHUH,
COJZIep KAIIMX CTEIECHHU C LEIbIM I10Ka3aTeIIeM.

BbINONHATE TOXKAECTBEHHbIE NPe0Opa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IpaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U aJIre0pandeckuMu ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumeHsaTH IPeoOpa30BaHMsI BRIPAKEHHUH ISl PEIICHUS PA3JIMYHbIX 3a]1a4 U3 MaTEMaTHKH, CMEXHbIX
IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHeiHble, KBaJpaTHbIE ypaBHEHUS M pallMOHAJbHbIE YpPaBHEHUS, CBOJSLIMECS K HUM,
CUCTEMBI JIByX YPaBHEHMH C ABYMS [IE€PEMEHHbBIMHU.

IIpoBoauTh IpOCTENILINE UCCIIEJOBAHNS YPABHEHUI U CUCTEM YPaBHEHMI, B TOM YUCJIE C IPUMEHEHUEM
rpaduuecKux npeacTaBieHuil (ycTaHaBIMBaTh, IMEET JIM YPaBHEHHUE WM CUCTEMA YPaBHEHUH pelieHus, eciu
HMMEET, TO CKOJIbKO, U TIpouee).

[lepexonuth OT cilOBECHOW (OPMYIUPOBKHM 3aJaud K €€ anredpanyeckoil MoJEIH € IOMOILbIO
COCTaBJICHMS YPABHEHUS WJIU CUCTEMBI YPABHEHHM, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a7aun
IIOJIy4YEHHBIN pe3yJIbTaT.

[IpuMeHsTH CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHM S, OLIEHKH, PELaTh JMHEHbIE HEpaBEeHCTBA
C OJHOM mNepeMeHHOM M MX CHUCTEMBl, JaBaTh TIpaUUECKyI0 WUIIOCTPAIMI0 MHOKECTBA pElICHUMN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNH

[lonumars ¥ HCHONB30BaTh (PYHKIMOHAIbHBIE TOHATHA U A3BIK (TEPMHMHBI, CHMBOJIMYECKHE
0003Ha4YEHHUsI), ONPEENATh 3HaUeHHE (QYHKIUH 10 3HAYECHUIO apIyMEHTa, ONPEAEISATh CBOMCTBA (DYHKIIMHU 11O
e€ rpaguxy.

Crpoutb rpaduku 3J€MEHTapHbIX (QYHKIUH BUIA:

y =k/x,y =x2,y=x3,y = x|, y = VX, OIHCBIBaTH CBOMCTBA YHCIOBON (GYHKIIHH IO &8 rpaduKy.

K konuy odyuenus 6 9 knacce odyuarouwjuiica noayuum cieoyroujue npeomemmnsle pe3yibmamal:

Yucsia ¥ BbIYUCICHUSA

CpaBHMBATh U yNOPSAOUYMBATH PAlUOHATBHBIE U UPPAIIMOHATIBHBIE YHCIIA.

BrimonasaTe apudMeTnueckne IeHCTBHS C pallMOHATBLHBIMHU YHCIIAMH, COYETasl YCTHHIE U TUCHMEHHBIC
MPUEMBI, BBITIOTHATH BEIYUCICHUS C UPPAITHOHAIBHBIMU YUCITAMH.

Haxoauth 3HaueHust creneHen ¢ UeabIMU MOKA3aTeNs MU U KOPHEW, BBIYUCISTh 3HAUYEHUS YUCIOBBIX
BBIPAKCHUM.

OKpyriaTh JEeHCTBUTENbHBIC YKCIIA, BBINOJHATh NPUKUAKY pe3yjabTaTa BBIYMCICHUM, OIEHKY
YHUCJIOBBIX BBIPAKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeliHbIE U KBaJIpaTHbIE YPAaBHEHUs, YPABHEHHUSI, CBOJISAIINECS K HUM, MPOCTEHUIINE POOHO-
palOHaNIbHBIE YPABHEHUS.

Pemate cuctemMbl ABYX TUHEUHBIX YPAaBHEHUMN C ABYMS NEPEMEHHBIMU U CUCTEMBI JIByX YPaBHEHUM, B
KOTOPBIX OJTHO YPAaBHEHUE HE SIBJISCTCS JIMHEUHBIM.
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Pemate TekcTOBBIE 3aJauM anreOpanyeckuM CIOCOOOM C TMOMOIIbI COCTaBJIECHUS YpaBHEHUS WIH
CUCTEMBI IBYX YPABHCHHMH C ABYMs IIEPEMEHHBIMHU.

[IpoBOANTH IPOCTENIINE UCCIIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHM I, B TOM YHUCJIE C IPUMEHEHUEM
rpaduUecKuX MpeAcTaBIeHU (YCTaHABIMBATh, UMEET JIM YpaBHEHHE MITH CHCTEMa YPaBHEHUH PEIIeHNUs, €CITU
HMEET, TO CKOJIbKO, U IpoYee).

Pemare nuHeliHble HEpaBEHCTBA, KBAaJpaTHbIE HEPAaBEHCTBA, M300pakaTh PELICHHE HEPABEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI CUMBOJIOB.

Pemlate cucTeMbl JIMHEHMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBAJgPATHOE
HEpaBEHCTBO, N300pa)kaTh PELICHWE CUCTEMbl HEPABEHCTB HA YMCIOBOH IPSIMOI, 3alMChIBATh PEIIEHHUE C
ITOMOLIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a4a4.

DOyHKUNH

Pacnio3naBate (GyHKIMM uU3ydeHHbIX BHMJOB. Iloka3plBaTh CXE€MaTHMYECKH PpACIHONOKEHUE Ha

KOOPJIMHATHO#H 11ockocTH rpadukoB Gyukuui Buga: Yy = kx,y =kx + b,y =k/x,y =ax2 + bx + ¢,y =x3,y
=X, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHH KO3()(DUIIMEHTOB, ONUCHIBATH CBOWCTBA (DYHKITHIA.

Ctpouth M M300pakaTh CXeMaTH4YEeCKH TrpaduKku KBaJApPaTUYHBIX (DYHKIMHA, OMHUCHIBATH CBOWMCTBA
KBaJIpaTHUHBIX (DYHKIUH 1O UX rpaduxam.

Pacnio3naBath kBaspaTHuHyiO (GYHKIUIO 110 (opMylie, TPUBOIUTH TPUMEPHI KBAAPATUUHBIX (PYHKIIHIA
U3 pealibHOM KU3HU, (PU3UKH, TEOMETPUH.

YucinoBblie NOCI€10BATEIBLHOCTH U NPOTrPeccum

Pacnio3naBate apuMeTHyeCcKyr0 ¥ T€OMETPUUECKYIO IPOrPECCUU IPU Pa3HBIX COoco0ax 3adaHus.

BBINONHATE BBIYUCIIEHUS € UCIIOJIB30BAaHHEM (OPMYJI N-TO WwieHa apu(hMEeTHIECKOM U reOMeTpHUIECKOM
MPOrpeccuii, CyMMBbI IIEPBBIX N YICHOB.

N300paxaTh 4ieHbl NOCIEI0BAaTEIbHOCTH TOUKAMHU Ha KOOPIMHATHON TIIOCKOCTH.

Pemarp 3anaun, cBsA3aHHBIE C YUCIOBBIMU TOCJIEI0BATENBHOCTMH, B TOM YHCJIE 3aJa4X U3 PEAIBHOU

KM3HH (C UCTIONB30BAHUEM KaNbKYIATOPa, IH(PPOBBIX TEXHONOTHIA ).
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne ni/m P Konrposbnsie  IIpakrunyeckue (up )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
1 Yucna u BeIUKCICHUs. ParinoHanbpHbIe o5 1 0 bubmuorexa [IOK
yucia https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
2 AnreOpandecKkue BbIpaKEHUS 27 1 0 https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
3 ¥ paBHCHILA 1 HEpaBeHCTBa 20 1 0 https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
. 1
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edsoo.ru/7f415b90
bubmuoreka [{OK
I1 1 0
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 1

I[TPOT'PAMME
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bub6nmoreka [IOK
. 0 0
1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
Uucna u BeruucieHus. CTeneHsb ¢ UeIbiM bubnuoreka [{OK
2 7 0 0
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 0 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIPaKCHUS. 15 1 0 Bu6moreka [JOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 0 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 0 0 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
. 0
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
. 0 0
8 DyHKuH. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
. 0 0
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6 1 0
OBTOpEHHE i 060bmenHe https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
- 102 5 0

[TPOTPAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejbHbIE pecypchl

Yuciia v BBIYUCIICHHS.
JleficTBUTENIbHBIE YHCIIA

bubnunorexa LIOK
https://m.edso00.ru/7f419d08
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Karaor 6ecruraTHoro nugppoBoro
koHTeHTa Ha educont.ru (1C,
mpocBerenne, Goxcdopa, HOBBIHA TUCK)
https://www.yaklass.ru/

https:/fuchi.ru/

YpaBHEHNS U HEPABEHCTBA.
YpaBHEHHUS C OJHON ITIEPEMEHHON

14 1

bubnunoreka LIOK
https://m.eds00.ru/7f419d08
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Karaxor 6ecruiaTHoro nugppoBoro
koHTeHTa Ha educont.ru (1C,
mpocBereHne, Goxcdopa, HOBBIHA TUCK)
https://www.yaklass.ru/

https://uchi.ru/

VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI
ypaBHEHUU

14 1

bu6nmorexa LIOK
https://m.edso00.ru/7f419d08
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Karayor 6ecruiaTHOro nugppoBoro
koHTeHTa Ha educont.ru (1C,

15



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

mpocBerenne, Goxcdop, HOBBIHA TUCK)
https://www.yaklass.ru/
https:/fuchi.ru/

YpaBHEHUS U HEPABEHCTBA.
HepaBencrtpa

16

bubnunorexa LIOK
https://m.eds00.ru/7f419d08
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Karaor 6ecrutataoro nnugppoBoro
koHTeHTa Ha educont.ru (1C,
mpocBerenne, Goxcdopa, HOBBIHA TUCK)
https://www.yaklass.ru/

https:/fuchi.ru/

DyHKIMHU

16

bubnunoreka LIOK
https://m.eds00.ru/7f419d08
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Kataxor 6ecriaTHoro nugppoBoro
koHTeHTa Ha educont.ru (1C,
mpocBereHne, Goxcdop, HOBBIHA TUCK)
https://www.yaklass.ru/

https:/fuchi.ru/

16

YucaoBbIe MOCISA0BATEILHOCTH

15

bu6mmoteka IIOK
https://m.edso00.ru/7f419d08
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Karayor 6ecruiaTHOro nugppoBoro
koHTeHTa Ha educont.ru (1C,
npocBerienue, Gokcdop i, HOBBIH JIHCK)
https://www.yaklass.ru/

https://uchi.ru/



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alus 3HaHui

18

bubnunoreka LIOK
https://m.edso0.ru/7f419d08
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/

Karaor 6ecrutaTaoro nnugpoBoro
koHTeHTa Ha educont.ru (1C,

mpocBeleHue, Goxcdop, HOBBIH TUCK)
https://www.yaklass.ru/
https:/fuchi.ru/
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https://m.edsoo.ru/7f419d08

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

o IlepcoHanbHBIN KOMIIBIOTEP YUUTEIA C JOCTYIIOM B HHTEPHET

e Ckanep

o Ilpuntep

e Mukpo(oH, HayIIHUKH, KOJIOHKH

e HHTepakTHBHAS 1OCKA C TPOEKTOPOM

e IlIupokornonaocTHON UHTEPHET

o Buptyansnas TBopueckas naboparopus — udposas oOpa3oBarenbHas miaTgopma

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

1. Maremaruka. Ausrebpa: 7-if kiacc: 0a30BbI ypoBeHb. / YueOHuk AnreOpa 7 Kiacc.
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue: nox pea. Tenskosckoro C.A., 15-oe
u3aanue, nepepadborannoe, AO «M3narenbctBo «IIpocBemenuey, 2022r.,

2. Maremarnka. Aunrebpa: 8-ii kiacc: 0a30BbId ypoBeHb. / YueOHuk AnreOpa 7 Kiacc.
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue: nox pea. Tenskosckoro C.A., 15-oe
u3nanue, nepepadorannoe, AO «M3marensctBo «lIpocremenney, 2022r.,

3. Maremaruka. Anrebpa: 9-ii kiacc: 0a30BbIi ypoBeHb. / YueOHWK Anrebpa 7 Kiacc.
MakaperueB FO.H., Munmiok H.I'., HemkoB K.WU. u npyrue: nmox pen. TemsikoBckoro C.A., 15-oe
uznanue, nepepadorannoe, AO «M3narensctBo «lIpocsemenue», 2022r.,

METOAUYECKHUE MATEPUAJIBI IJIs1 YUUTEJIA
NudopmannonHo-MeToanYecKoe ofecnedeHne y1edOHOro mpouecca

MeTozmqecmle peKOMeHI[aIII/lI/I MI/IHI/ICTepCTBa HpOCBeIIIeHI/Iﬂ
https: //uchitel.club/fpu858.

1. IIporpaMmMHO-nIearOrn4ecKne CpeacTBa, peajndyemMblie ¢ IOMOIIbI0 KOMIILIOTEPA.
1. CD «1C: Penerurop. Maremaruka» (KuM)
2. CD «Marematuka. 5—11 xnaccel. [Ipaktukym»
3. CD «bombmias 37eKTpOHHAS JASTCKas SHIIMKIIONCINS IT0 MATEMAaTHKE)»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU UHTEPHET

1. Hnrtepner-nmopran Bceepoccuiickoil onumnuaasl IMIKOJBHUKOB. — Pexum pocryna:
http://www.rusolymp.ru

2. BC@pOCCHﬁCKHe JAUCTAHOUOHHBIC 3BPHUCTUYCCKUEC OJIUMIIMAABI 110 MAaTECMATHUKE. — Pexum
noctyna: http://www.eidos.ru/olymp/mathem/index.htm

3. NudopmannoHHO-11oNCcKOBast cucrtema «3anaumm». — Pexum JIOCTyTIA:
http://zadachi.mccme.ru/easy

4.3anaun: WHPOPMAIMOHHO-TIONCKOBAsI CHCTEMa 3a/lad M0 MaTeMaThke. — Pexxum mgocrtyma:
http://zadachi.mccme.ru

5. Marepuainsl (TIOJTHBIE TEKCTHI) CBOOOHO PACIIPOCTPAHIEMBIX KHUT 10 MaTeMaTHKe. — Pexum
http://www.mccme.ru/free-books
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6. MareMaTuka JJisl OCTYIAIIINX B BY3bl. — Pexkum focryma: http://www.matematika.agava.ru

7. BuptyanbHas 1IKOJIa FOHOTO MaTeMaTHKa. — Pexum JIOCTyTIA:
http://math.ournet.md/indexr.htm

8. bubnuoTreka SIEKTPOHHBIX Yy4EOHBIX IMOCOOMI IO MareMartuke. — Pexum gocryna:
http://mschool. kubsu.ru

9.006pazoBarenbHbBIN nopTan «Mwup anreopuI». - Pexum JIOCTyTa:

http://www.algmir.org/index.html

10.OTr0/1p1, BBIMIOJIHEHHBIE C KCIOJB30BAaHUEM COBPEMEHHON KommbloTepHOW 3D-rpadukw,
YBJICKATEIILHO M HHTEPECHO PACCKA3BIBAIOIINE O MATEMATHUKE U €€ MPHJIOKECHUIX. — Pesxxum ocryma:
http://www.etudes.ru

11. 3aoyHast ¢u3nKo-MaTeMaTu4ecKas LIKOJIA. — Pexum JOCTyIIa:
http://ido.tsu.ru/schools/physmat/index.php

12. Tectuposanwue on-line. 5-11 knaccel. — Pexxum nocryma: http://www.kokch.kts.ru/cdo

13. ApxuB y4eOHBIX Iporpamm HH(popManoHHOTO 00pa3oBaTensHOro noprana «RusEdu!y». —
Pexxum noctyna: http://www.rusedu.ru

14. Merasuuuxionenus Kupunna u Medoaus. — Pexxum noctyna: http://mega.km.ru

15. Best anemenTapHas Mmatemaruka. — Pexxum pocryna: http://www.bymath.net
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