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IHHOACHUTEJBbHAA 3AIINCKA

Anrebpa SBIS€TCS OJHHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO 0OIIero oOpa3oBaHUs: OHa
o0ecrieunBaeT M3y4yeHHE IPYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U T'yMAaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIsl MPOAOJDKEHHs OOpa3oBaHMS M B IOBCEIHEBHOM >KU3HHU.
Pa3Butne y oOy4daromuxcsi HayqHbIX IPEICTaBICHUN O IPOUCX0KIEHUHU U CYITHOCTH alredpandeckux
abcTpakuui, crocobe OTpaKeHUsT MAaTeMaTHYeCKON HayKoW SIBICHHH W TPOIECCOB B NPUPOAE U
o01iecTBe, POl MaTEMaTHYECKOT0 MOICTMPOBAHNUS B HAYyYHOM MMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OpPMUPOBAHHUIO HAYYHOTO MHPOBO33PEHHS U KAa4eCTB MBIILICHUS, HEOOXOIUMBIX JJIsl aJlanTalliy B
coBpeMeHHOM ITu(dpoBoM obmiecTBe. M3yuenne anredpbl o0ecrieunBaeT pa3BUTHE YMEHHUsT HAOI01aTh,
CpaBHHMBaTh, HaxXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUSL U BBIBOABI, (DOPMYIHPOBATH YTBEPHKIACHHUS.
OcBoenne kypca aiareOpsl 00ecreunmBacT pa3BUTHE JIOTUYECKOTO MBIIIICHHUS OOYYaIOIMIUXCS: OHHU
UCIOJIb3YIOT JEAYKTHUBHBIE W HMHAYKTUBHBIE pacCyXJIeHus, o0O00OIIeHHEe U KOHKPETHU3AlHIO,
abctparupoBanue u aHainoruto. OOyueHuwe anrebpe mpexanojaraeT 3HAYUTENBHBIA 00BEM
CaMOCTOSITENIbHOM eATeIbHOCTH 00YUaIOIIUXCsl, I0ATOMY CAMOCTOSATEIBHOE PEIICHUE 3aa4 SIBIJISIETCS
peanm3anuei qesTeIbHOCTHOTO IPUHIIUIIA O0yUeHUSI.

B cTtpykrype mporpammel yaeOHOTO Kypca «Anredpa» s OCHOBHOTO 00IIero oOpa3oBaHM
OCHOBHOE MECTO 3aHHMAIOT COACPKATEIbHO-METOJAMYECKUE NUHUHU: «Uucna W BBIYUACICHUSY,
«AnreOpanuecKkre BBIPAKCHUS», «YpaBHCHUS W HepaBeHCTBa», «DyHkmumy». Kaxmas w3 sTux
COJIEPKATEIIbHO-METOANYECKUX JIMHUNA pa3BUBACTCS Ha MPOTSHKEHUM TPEX JIET HM3YyUEHUs Kypca,
B3aMMOJICICTBYS € JpPYrMMH €ro JHUHUAMU. B Xxozme wu3ydeHus ydeOHOro Kypca 0Oydaromumcs
MIPUXOAUTCS JIOTHYECKU PACCYKIaTh, HUCIIOJIB30BATh TEOPETHUKO-MHOKECTBCHHBIN SI3BIK. B CBsi3u C
3TUM B TMporpaMMmy Yy4eOHOro Kypca «Airedpa» BKIIOUYEHbl HEKOTOPHIE OCHOBBI JIOTHKH,
NPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTH4eCKOro oOpa30BaHUS U CIIOCOOCTBYIOIINE
OBJIAJICHHIO OOY4YalOIUMUCSI OCHOB YHHMBEpPCAJbHOTO MareMarudeckoro sizpika. ConmepikaTeiabHOU U
CTPYKTYPHOU OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanne NMHUM «YHucna W BBIUMCICHUS» CIYKAT OCHOBOM ISl NAlbHEWIIErO HW3y4YEHUs
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIUXCS JIOTHYECKOTO MBINUICHHS, (POPMHUPOBAHUIO
YMEHHUsI TI0JIb30BaThCS aITOPUTMaMHU, a TAK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX
IUIsl TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHHUs
CBS3aHO C pAlMOHAJIBHBIMU W HUpPPALMOHAJIBHBIMU YHCIaMH, (POpMHpPOBAaHMEM MpEACTABICHUI O
JCUCTBUTENIFHOM YHCIe. 3aBeplleHHEe OCBOCHHS YHCIOBOH JHMHHM OTHECEHO K CpelHEMY o0lemy
00pa3oBaHMIO.

Copepxanne ABYX anreOpandecKux JIMHUN — «ANreOpandecKkue BBIPAKECHUS» U «YPaBHEHUS H
HEPaBEHCTBa» CMOCOOCTBYeT (OPMHUPOBAHHIO y OOydYaIOIMMXCSA MAaTeMaTUYeCKOro —ammapara,
HEOOXOMUMOTO NS  pPeIIeHUS 3aJad MaTeMaTHUKH, CMEXHBIX TMPEAMETOB U  IPaKTUKO-
OpPHUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOro oOmero oOpa3oBaHus YYeOHBI MaTepuan
TPYNIHAPYETCS BOKPYT PAallMOHAIBHBIX BBIpOKEHUN. Anredpa NEMOHCTPUPYET 3HAYCHHE MATEMAaTHUKH
KaK SI3bIKa ISl IOCTPOEHUSI MaTeMaTHUYECKUX MOJIEJIeH, ONMMCaHUs MPOLECCOB U SBJICHUM peatbHOIro
Mupa. B 3amaum oOydeHuss anreOpe BXOIAT TaKXKe IalbHEWIEe pa3BUTHE AITOPUTMHYECKOTO
MBIIJICHHUS, HEOOXOAMMOTO, B YAaCTHOCTH, JJIs OCBOEHHS Kypca HH(POPMATHKH, U OBJIAJICHHE
HaBBIKAMU JEAYKTUBHBIX paccyxkaeHuil. IIpeoOpazoBanne CHUMBONBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaAKEHUsI, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue (yHKIMOHATIBHO-TPAQUUECKON JTUHUM HALEJICHO Ha IMOJyYeHHE O0YJaroUMMHUCS
3HaHUN O (YHKIMSAX KaK BaKHEUIEH MaTeMaTHYECKONM MOJICIU i ONHUCAHWUS W HCCIeIOBaHUS
pa3Ho0Opa3HBIX MPOLECCOB U SBJICHUH B mpupozae u olmiecTBe. M3ydeHne marepuaia criocoOCTBYeT
pPa3BUTHIO Yy OOYy4aloUIMXCS YMEHMsI MCIIONb30BAaTh pa3jMYHbIE BBIPA3UTENbHBIE CPEACTBA S3bIKA
MaTEeMaTHKH — CJOBECHBIC, CHMBOJHMYECKHE, Tpaduueckue, BHOCHT BKJIaa B (HOpPMHPOBAHHE
MIPE/ICTAaBICHUI O pOJIM MAaTEMATUKHU B Pa3BUTHH LIUBUIN3ALUU U KYJIbTYpPHI.

CornacHo yyeOHOMY maHy B 7-9 kiaccax m3ydaeTcs y4eOHBIH Kypc «AureOpa», KOTOPBIH
BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3/iesibl cofepkanusi: «Uucia u BbIYHCIECHUN», «Anredpandeckue
BBIPAXKCHUS», «Y DABHEHUS U HEPABEHCTBaY, «DyHKIUN».

Ha m3yuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 gaca (3 yaca
B HeJeno), B 8 kitacce — 102 vaca (3 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZIel0).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYMCTICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0]l OT OAHOM (HOpMBI 3amucH ApoOei K APYyrou.
[loHsiTHE palMOHANBPHOTO 4YHWCIA, 3alUCh, CPABHEHHE, YIOPSJAOYMBAHME PALUOHAIBHBIX YHUCE.
Apudmernueckre IEHCTBHS C pallMOHAIILHBIMU YuclaMu. Perienue 3amad U3 peanbHOM MPaKTUKU HA
4acTH, Ha JIpoOHu.

CreneHb ¢ HaTYpaJbHBIM MTOKa3aTeNIeM: ONpeAeeHue, IPeoOdpa3oBaHNe BHIPAKECHUN HA OCHOBE
oTpesieNieHus], 3aMuch OONBIINUX yucell. [IpoleHThl, 3auch NPOIEHTOB B BUJIE IpOOH U ApoOu B BHIE
IIPOLEHTOB. Tpy OCHOBHBIE 337aUM Ha MPOLIEHTHI, PEIICHUE 3a]a4 U3 pEaIbHON MPAKTUKH.

[IpuMeHeHne NpU3HAKOB ACIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsSMasi 1 0OpaTHast IPOINOPLUUOHATIBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

IlepemeHHBIE, 4YMCIIOBOE 3HAYCHHE BBIPAKECHHUS C IEpEeMEHHOH. JlomycTUMble 3HA4YECHUS
nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXAy BeIMYMHAMU B Bue GopMmyibl. Boraucnenus mno
¢dopmynam. [Ipeobpa3zoBanrue OYKBEHHBIX BBIPR)KEHHUI, TOXKJIECTBEHHO paBHBbIC BHIPAXKECHUS, MpaBUIIA
peoOpa3oBaHus CYMM U TMPOU3BEICHMI, MpaBuia PACKPHITHS CKOOOK M MPUBEIEHUS IMOAO0OHBIX
cllaracMblX.

CBoiicTBa CTENEHU C HATYpPaJbHBIM MOKA3aTEJIEM.

Opnowiensl U MHorouneHsl. CreneHb MHorowieHa. Cio)eHHE, BBIYMTAHHWE, YMHO)KEHHE
MHOTouw1eHOB. DOpMyIIbl COKpaIIEHHOTO YMHOXKEHU: KBaIpaT CyMMBI U KBaJapatT pasHoctu. ®opmyna
pa3HOCTH KBaApaToB. Pa3oskeHrne MHOTOUJIE€HOB HA MHOYKHUTEIH.

YpaBHeHHsI 1 HEPABEHCTBA

VYpaBHEHHE, KOpEHb YpaBHEHHs, NpaBuia MNpeoOpa3oBaHUs YpaBHEHUs, PaBHOCHIBHOCTh
YpaBHEHUH.

JIuHeliHOe ypaBHEHUE C OAHOW IEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO ypaBHEHUS, PELICHUE
JIMHENHBIX ypaBHEHUU. CoCTaBJIE€HHUE YpAaBHEHHM IO YCIOBHUIO 3ajauu. PemieHne TEKCTOBBIX 3ajiay C
[IOMOILBIO YPABHEHU.

JluneiitHoe ypaBHEHHE C JBYMs TNEepeMEHHbIMH M ero rpaduk. Cucrema IBYX JIHMHEHHBIX
YpaBHEHHI C ABYMS IepeMeHHBIMU. Perienue cucreM ypaBHEHHH criocoOoM moacTaHoBKH. [Ipumepsr
penIeHnsl TEKCTOBBIX 3aJa4 C TIOMOIIBIO CUCTEM YPABHEHUM.

DOyHKUUH

Koopaunara toukn Ha mpsiMoi. UuclioBble TPOMEXKYTKU. PaccTosiHue Mexay IBYyMs TOUYKaMU
KOOPJAMHATHOU IIPSIMOM.

[IpssmoyromnpHast cuctema koopauHat, ocu Ox um (Oy. AOcuucca W OpJIWHATa TOYKH Ha
KOOpAWHATHOM 1tockocTH. [IpumMeps! rpadukoB, 3agaHHbIX GopMynamu. UteHne rpadukoB peanbHbBIX
3aBucuMoctelt. [lonstue ¢pynknuu. ['paduk dyakuun. CorictBa ¢yHkuumid. JIuneinas GyHkmus, e
rpaduk. I'padux Gpynkuun y = [x|. ['paduueckoe perieHue TMHEHHBIX ypaBHEHUN U CUCTEM JIMHEHHBIX
YpaBHEHUH.

8 KJIACC

Yuciia 1 BbIYMCTICHUSA

KBangparuslii kopenp u3 uucna. Ilonsatue o0 wuppanvoHasbHOM uHcie. JlecsTuyHbie
NpUOMIDKEHNs HMppallMOHAIBHBIX yucesn. CBolcTBa apu(QMETHUECKHUX KBaJIpaTHBIX KOpHEH U HX
pUMEHEHHE K IPeoOpa30BaHUIO YHCIOBBIX BBIPAXKCHUN U BBIYUCICHUSAM. [leicTBUTENIbHBIC YHCIIA.

CreneHb C 1eNbIM MoKaszaTesneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKUCh YUCTA.

Auredpanyeckue BbIPasKeHUs!

KBanpaThblil TpéxuiieH, pa3ioKeHue KBaJpaTHOTO TPEXUIEHAa Ha MHOKUTEIH.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpamdeckoit 1poou. CioxeHue, BHIYUTAHHE,
YMHOXXCHHE, JIeJICHUE anredpandeckux apooei. PanroHanbHbIe BRIpaKEHUS U UX TIpeo0pa3oBaHue.



YpaBHeHUS M HEPaABEHCTBA

KBanparnoe ypaBHeHue, hopmyiia KOpHEH KBaapaTHOro ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHHH, CBOAALIMXCA K JIMHEHHBIM M KBaapaTHbIM. Ilpocreiimme apoOHO-palMOHaNIbHbIE
YpaBHEHUS.

I'paduueckas MHTEpHpeTanus YpaBHEHMH C JBYMs NEPEMEHHBIMH M CHUCTEM JMHEHHBIX
YpaBHEHUH C JIByMsl NepeMeHHBbIMU. [IpuMepbl pemieHrs CUCTEM HEJIMHEHHBIX YPaBHEHUM C ABYyMS
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 areOpandecKuM CrIocoOoM.

Uucnosble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NepeMeHHON. PaBHOCHIBHOCTB
HEpaBEHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHON nepeMeHHOM. CUCTEMBbI JIMHEHHBIX HEPABEHCTB C OJTHOM
[IEPEMEHHOM.

DOyHKIUHA

[Tonatue ¢ynkuun. OO6nacTe ompereneHus M MHOXECTBO 3HaueHUil ¢yHkuuu. CrocoObl
3amanus QyHKITAN.

I'padpux ¢pynkuuu. Yrenue cBoiicTB GpyHkiuu no e€ rpaduxy. [Ipumeps! rpadukoB GyHKINH,
OTPaXKAKOIINX PEAbHBIEC IPOLIECCHI.

@DyHKIUHM, ONUCHIBAIOLINE TMPSIMYI0 M OOpaTHYIO0 MNPONOPLUUOHATBHBIE 3aBUCUMOCTH, UX
rpaduxn. Oyrkimu y = x2, y = x3, y = \x, y=|x|. [paduueckoe pelcHre ypaBHEHHH H CHCTEM
YPaBHEHHH.

9 KJIIACC

Yuciia 1 BbIYMCTICHUS

ParonansHeie yncna, MppaluoHaIbHbIC YUCIA, KOHEYHBIE M OECKOHEUHBIE AECATUYHBIE TPOOH.
MHOK€eCTBO JIeHCTBUTENBHBIX YUCEIN, JEHCTBUTENbHBIC YHC/Ia Kak OECKOHEUHbIE AECSITUYHBIE JPOOH.
B3aumMHO 0/1HO3HAYHOE COOTBETCTBHE MEXKAY MHOYKECTBOM JIEHCTBUTENIBHBIX YHCEN U KOOPAMHATHOM
MPSMOM.

CpaBHeHHUE IEHCTBUTEIBHBIX YHCEIN, apU(pMETUIECKHE JeHCTBUS C JEHCTBUTEIBHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JIUTEILHOCTD MIPOLIECCOB B OKPYKAIOILIEM MHpE.

[TpubnmxEéHHOE 3HaYEHUE BEITMUMHBI, TOUHOCTh NpuoOmmkenus. Okpyrinenue yncen. [puknaka
1 OLICHKA PE3yJIbTATOB BBIUNCICHUM.

YpaBHeHUS M HEPaABEHCTBA

Jluneitnoe ypaBHeHue. Penienue ypaBHEHUH, CBOJIAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOAAILMXCS K KBaJpaTHbIM. bukBajapaTtHoe
ypaBHeHue. [IpuMepbl pelieHuss ypaBHEHHH TpeThed W YETBEPTOM CTENEHEH pas3joKeHUEeM Ha
MHOXUTEJH.

Pemenne npoGHO-panMoOHaIBHBIX ypaBHEHHM. PelieHne TEeKCTOBBIX 3a/ad anreOpandecKum
METOJIOM.

VYpaBHeHHEe C JOByMsl TIepeMEHHBIMH W ero Trpaduk. PemeHne cucteM IBYX JMHEHHBIX
YPaBHEHUH C IBYMs IIEpEeMEHHBIMU. PellieHre cucrteM AByX ypaBHEHM, OHO U3 KOTOPBIX JIMHENHOE,
a Japyroe — BTOpoi cTemeHu. ['paduueckas wWHTEpHpeTanusi CUCTEMBl YPaBHEHHH C JBYMS
IIEPEMEHHBIMM.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpandeckKuM CriocoOoM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM MEpeMEHHOH. PellleHWe CuCTeM JMHEHHBIX
HEpaBEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HepaBeHcTBa. ['paduueckas HUHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKIUH

Ksagparnunas ¢hynkums, e€ rpaduk u cBoiictBa. [lapaboma, KOOpIMHATH BEPIIWHBI Tapa0OJIbI,
0Ch CUMMETpPUHU TapaboJIbI.

[padukn Gyrkmmii: v = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , # ux cBoiicTBa.

YuciaoBblie NOCTEA0BATEIBLHOCTH U NPOTrPecCHH

[ToHsiTHE 4YHKCIIOBOM MOCIEAOBATEIIBHOCTH. 3aJaHuE MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM
bopmyoit u hopMyIoi n-ro YIeHa.

Apudmernueckass U TeoMeTpudecKkas nporpeccuu. @opMyibl n-ro djaeHa apuPpMETHIECKON U
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.
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N300pakeHne 4IEHOB apU(PMETHYECKOH U TIeOMETPUYECKOM TNPOrpeccHuil TouykamMH Ha
KOOPJAMHATHOM MJIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMATBHBIN POCT. C105KHBIE MPOLICHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOGHHS  HpOrpaMMbl  y4eOHOro Kypca  «Anredpa»
XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K MPOIIJIOMY U HACTOSAIIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHXKCHHUSAM POCCUMCKMX MATEMATHKOB U POCCUHCKOW MAaTeMaTU4YECKOM LIKOJBI, K
MCIOJI30BAHUIO 3TUX JOCTHKEHHUM B IPYrUX HayKaxX U MPUKIATHBIX cepax;

2) rpaxIaHCKoOe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOA3aHHOCTEH TIpaKJaHWMHA W peaju3alud ero Ipas,
NPEJCTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX ()YHKIMOHMPOBAHUS PA3IHUYHBIX CTPYKTYp, SBICHHIH,
MPOIIEAYp TPakIaHCKOTO OOIecTBa (HampuMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXICHHUIO
THYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIKEHHH HAyKH, OCO3HAaHHEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTH€ B pEHICHHHM MPAKTUYECKUX 3a7ad MaTeMaTH4ecKOH
HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEeMaTW4YecKOro oOpa3oBaHUS Ha NPOTHKEHHHM BCEH
KU3HU I YCIEIHOM Mpo(eccCHOHAIbHON AEATEeIbHOCTH W PAa3BUTHEM HEOOXOAUMBIX YMEHH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WHAMBHUIYAIbHOH TPACKTOPHM OOpa30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY M ACTETUYECKOMY BOCIIPHUSATHUIO MAaTeMaTHYECKHX OOBEKTOB,
3a]1a4, peIEHUH, pacCyKACHHUI, yMEHHUIO BUAETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpHEHTAIlel B JIEATEJILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS  4YEJIOBEKa, MPHUPOABI M  OO0IIecTBa, MOHMMAaHHUEM
MaTeMaTHYeCKOM HayKu Kak c(epbl YelOBEUECKOM AeATEIbHOCTH, ITANOB €€ Pa3BUTHI U 3HAYMMOCTH
JUIS pa3BUTHUS LUBUIM3AIMH, OBJAJICHUEM SI3bIKOM MaTE€MaTHKH UM MAaTeMaTU4YeCKOW KYJIbTYpOM Kak
CPEICTBOM IIO3HAHUS MHUpPA, OBJIAJEHUEM MPOCTEHIIMMH HABBIKAMHM  HCCIEI0BATEIbCKON
NesITeNIbHOCTH;

6) ¢usnyeckoe BocnuTanue, (popMHUpOBaHHE KYJIbTYPbl 310POBbSi U 3MOIHOHAJIBHOIO
0J1aronoJryyms:

TOTOBHOCTBIO NPUMEHATh MAaT€MaTHYECKHE 3HaHWS B MHTEPECAX CBOETO 3/10POBbs, BEICHHS
31M0poBoro oOpasa >KM3HU (3I0pOBO€ MHUTaHHWE, COAJTAaHCUPOBAHHBIM PEKHUM 3aHATHH M OTIbIXA,
perynspHas pu3ndeckas akTUBHOCTB), C(OOPMUPOBAHHOCTHIO HAaBbIKA pe(IeKCUU, IPU3HAHHEM CBOETO
IpaBa Ha OIKOKY U TaKOTO e MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

OpUEHTallel Ha TNPUMEHEHHE MaTeMaTHYeCKUX 3HaHWM i1 peleHus 3aaad B 00JacTu
COXPAHHOCTH OKPYKAIOLIEH cpebl, INIAHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUN
JUIS OKpYKarolllel cpefibl, OCO3HAHHEM IJI00aTbHOTO XapaKTepa SKOJIOIMYECKUX MPoOJieM U MyTel ux
pelIeHus;

8) ajanTanms K U3MEHAKIMMCS YCJIOBUAM COLUAIBHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JEMCTBHSIM B YCIOBHUSX HEONPEAEIEHHOCTH, IOBBIIMIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AesTeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS y IPYTUX JIOCH,
proOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OTBITA APYTHX;

HEO0OXOUMOCThIO B (OPMUPOBAHUU HOBBIX 3HAHUN, B TOM 4Hclie (GOPMYyIUpOBATH WUIEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM UHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH
neUIUTHl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK
BbI30B, TpeOymOmMi KOHTpPMEp, KOPPEKTUPOBAaTh IMpPUHUMAEMble pEHIeHUs U  JeHCTBUS,
(bopMyIHpOBaTH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHUS

Bba3oBble Jlornueckue AeCTBHSA:

® BEISIBIISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHIECKUX OOBEKTOB, MIOHSATHUH,
OTHOIICHUN MEXKIy TMOHSATUSAMHU, (POPMYIHPOBATH ONPEACICHHUS MOHSATHH, YCTaHABIMBATH
CYUICCTBEHHBI MpPU3HAK KiIacCU(PUKAIUU, OCHOBAaHHUS Juisi OOOOIIECHHS U CpaBHEHMS,
KPUTEPHUH MTPOBOAMMOIO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYJIUPOBATh U MPEOOpPa3OBbIBATh CYXKACHUS: YTBEPAUTEIbHbIE U
OTpHIIaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIC,

® BEISIBIISITH MATEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHUBOpeursi B (hakTax,
JNaHHBIX, HaONIONEHUAX M YTBEPXKICHHUSIX, NpeLiaraTh KPUTEPUU Il BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIL;

e IeNIaTh  BBIBOJIBI C HCIOJB30BAHHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOYEHU N, YMO3AKITIOUCHUH 110 aHAJIOTHH;

e pa30MpaTh J0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUU (IpsIMble U OT TPOTHBHOTO),
MPOBOJUTH CaMOCTOSTEIbHO HECJOXKHBIC JIOKa3aTeNbCTBA MaTeMAaTUYECKUX (PaKTOB,
BBICTpAauWBaTh apryMEHTAlMI0, MPHUBOIUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHUS;

® BLIOMpaTh CIOCO0 pelieHus y4eOHOW 3ajmadyu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HarboJIee MOIXOIAIINNA ¢ YYETOM CaMOCTOSITENIBHO BBIJICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBarebCKue AeiCTBHA:

® [ICTI0JIb30BAaTh BOMNPOCHI KaK HCCJIENOBATEIbCKUA HHCTPYMEHT MO3HAHMS, (POpPMYIHpPOBaATh
BONIPOCHL, (PUKCHUpYIOIIME NPOTHUBOpEUHE, MpOoOJIeMy, CaMOCTOSITENbHO YCTaHABJIMBAThH
MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATh CBOIO MMO3UIUI0, MHEHHE;

® [I[POBOJIUTH MO CAMOCTOSITENILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN IKCIEPUMEHT, HEOOJIbII0e
UCCIIEIOBAaHKE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, 3aBUCHMOCTEH
00BEKTOB MEXKIY COOOM;

® CaMOCTOSITENIbHO (OPMYyJIHPOBaTh OOOOIIEHHST W BBIBOJBI IO pe3yjibTaTaM IPOBEIEHHOTO
HAOJIOZCHUS, WCCIEOBAaHUs, OIICHUBAaTh JOCTOBEPHOCTb IMOJYYCHHBIX PpE3yJbTaTOB,
BBIBOJOB M 000OILEHUIA;

® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECcca, a TaKXKE BBIIBUTATh MPEANOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSX.

PabGora ¢ undopmaunmeii:

® BEISIBIISITH HEAOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpMAIMM, JAHHBIX, HEOOXOAMMBIX IS
pelIeHNUs 3a/1a4H;

® BLIOMpATh, AHAJIU3UPOBATh, CHUCTEMATU3MPOBaTh M HHTEPIPETHPOBATH HUHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS;

e BEIOMpaTh (opMmy mpeacraBieHUs WHGOPMALNMKU W WIUIIOCTPUPOBATH peIIacMbIe 3aJladyd
CXeMaMH, IuarpaMMaMu, HHOU rpaukoi U MX KOMOMHAIMSIMH,

® OIICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO KpPUTEPUSIM, MPEIVIOKEHHBIM y4YUTElIeM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIE YHHBepPcadbHbIe YueOHbI€ 1eiCTBUS:

® BOCIPUHUMATh U (OPMYIUPOBATH CYKICHHS B COOTBETCTBHUM C YCJIOBHSIMH M LEISIMU
oO1IeHHUsI, ICHO, TOUHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX
TEKCTax, JaBaTh IMOSCHEHHUS IO XOAY PEIICHUS 3aJa4yd, KOMMEHTHPOBATh IOJYYCHHBII
pe3yIbTarT;

®B X0J¢ OOCYXIEHHs 3a7aBaTh BOMNPOCHI IO CYIIECTBY OOCYKIaeMOl TeMbl, MPOOJIEMBI,
pelaeMoii 3a1auu, BBICKa3bIBaTh UJI€H, HAIIEIEHHBIE HA TOMCK PELICHUs], COMTOCTABIISATH CBOU



CYXKIEHHUS C CYXKICHMAMH JpPYTUX YYAaCTHHUKOB JHajora, OOHapyXWBaTh pa3Iuuue |
CXOJICTBO MO3UILIMI, B KOPPEKTHOU (hopMe POpMyINpOBaTh pa3HOIJIACHS, CBOM BO3PAKEHMUS;
® [IPE/ICTABIATh PE3YyJbTaThl PEIIEHUS 3aJauyd, OSKCIEPUMEHTA, WCCIEI0BAaHUS, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMaT BBICTYIUICHHS C Y4E€TOM 3aqad MpPE3CHTAMU U
0COOEHHOCTEH ayTUTOPHH;
®[IOHMMAaTh M HCIOJb30BaTh IPEUMYIIECTBA KOMAaHAHOH M WHAMBHUIAYaIbHON paboOTHl MpHU
peleHnH yueOHbIX MaTeMaTHUECKUX 3aj1ay;
® IPUHUMATH LIEJIb COBMECTHOM JEATEIIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOTHI,
pacripenenatbe BUABI padOT, TOTOBapUBaThCs, OOCYXKIaTh MPOLECC M pe3yiabTaT padoOTHI,
0000111aTh MHEHHUS HECKOJIBLKHUX JTIONIEH;
® y4yaCTBOBaTh B TPYMIOBBIX (opmax paboThl (00CYXIeHHS, OOMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI U JIpYTHE), BBIOJIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOM JCHCTBUS C
APYTUMH 4YJ€HaMU KOMaH[Ibl, OLICHHBAaTh KAayeCTBO CBOEr0 BKJaja B OOLIMII IPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBUSI.
PeryasiTuBHble YHHBepPcaJbHbIE YUeOHbIE 1eiiCTBHUS
Camoopranmu3anus:
® CAaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJITOPUTM pELIEHUs 3ajaud (MM €ro 4acTb), BbIOMpATh
Croco0 pemeHuss ¢ y4€TOM HMMEIOUIMXCS PECYpCcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb, YMOIMOHAJIbHBIH HHTEJIEKT:
®BJAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca W pe3ylbTaTa peIIeHUs
MaTeMaTHUYECKOM 3aJauH;
® [IPEJBU/IETh TPYAHOCTH, KOTOpPblE MOIYT BO3HUKHYTh IIpU pEIIEHUM 3a7aud, BHOCUTh
KOPPEKTHBBl B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENILCTB, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;
® OLICHUBAaThb COOTBETCTBUE pe3yJbTaTa [AEATEJBHOCTH IIOCTABICHHONH LENM M YCIOBHSM,
OOBSICHATh NPUYMHBI JAOCTHKECHHUS WIM HEJOCTM)KEHUS e, HaXOIUTh OIIMOKY, 1aBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATHI

K koHIty 00ydenus B 7 Kjacce 00y4aromuics MoIyduT CIeyIoIue MpeAMETHbIC pe3yIbTaThl:

Yuciia 1 BbIYMCTICHUSA

BbimonHATe, couyeTas YCTHBIE W NHUCbMEHHbIE NpPUEMBI, apHUPMeTHUYeCKue JeHCTBUA C
paloHaIbHBIMU YHCIIAMHU.

HaxonuTe 3Hau€HHs YMCIOBBIX BBIPAKECHUH, MPUMEHATh pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIYMCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHUI, CoiepKaIUX OOBIKHOBEHHBIE U AECSITUYHBIE JPOOH.

[lepexoauTb OT 01HOM (HOPMBI 3aMTKUCH YUCEN K APYroi (MpeoOpa3oBhIBATh JECATUUHYIO APOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO JPOOH).

CpaBHMBATH M YIOPSIIOUYMBATH pAllHOHAILHBIE YHCIIA.

OKpyrasTh 4ncia.

BBIMONHATE NPUKUAKY M OLEHKY pe3ysibTaTa BBIYUCICHHH, OLEHKY 3HA4YE€HHI YHCIOBBIX
BbIpa)KCHUH. BBIMONHATH AEMCTBUS CO CTETIEHAMHU C HATYPaJbHBIMH [TOKa3aTEIIMU.

[TpuMeHATH PU3HAKH IEIMMOCTH, Pa3JI0KEHNUE Ha MHOXKUTEIN HATYPaIbHbBIX YHCEL.

Pemarp mnpakTUKO-OPHEHTUPOBAHHBIE 3aJaud, CBS3aHHbIE C OTHOIICHHWEM BEJIMYUH,
MPONOPIMOHATFHOCTBIO BEIUYMH, MPOLEHTAMHU, WHTEPIPETUPOBATh PE3yJbTaThl PEUICHUS 3a7ady C
y4€TOM OrpaHUYEeHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIPasKeHUs!

Hcnonp3oBath anreOpanveckyro TEPMUHOJIOTMIO UM CHMBOJUKY, NPUMEHSTh €€ B Ipolecce
OCBOCHHUS y4eOHOT0 MaTepuania.

HaxonuTs 3HaueHns: OyKBEHHBIX BBIPQXKEHUN MPU 3a1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpazoBaHMs IIEIOTO BBIPAKEHUS B MHOTOWICH HPUBEICHHUEM I0J00HBIX
cllaraeéMblX, paCKpbITUEM CKOOOK.



BBINOMHATE YMHOXEHHE OJHOYJIEHA HA MHOTOYJIEH M MHOIOYJEHAa Ha MHOI'OWIEH, IPUMEHATh
(dbopMyIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKeHUe MHOTOWIEHOB Ha MHOXKUTEIH C IOMOIIbIO BRIHECEHHS 32 CKOOKH
00IIero MHOXKHTEIS, TPYIITUPOBKY ClIaraeéMbIX, IPUMEHEHUS (OPMYI COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHsATh MpeoOpazoBaHUs MHOTOWIEHOB JUISl PEIICHHs pa3iMyHBIX 3a/ad W3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATTbLHON PAKTUKH.

Vcnonb30BaTh CBOMCTBAa CTENEHEW C HATypalbHBIMH TIOKa3aTeIsIMU JUIsl TpeoOpa3oBaHUs
BBIPAKCHHUIA.

YpaBHeHUS M HEPABEHCTBA

Pemiate nuHEHBIE ypaBHEHHS C OJHOM TEPEMEHHOW, MPUMEHSAS MpaBUiia Mepexojia OT
HCXOJHOTO YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, SBIIIE€TCS JIM YUCIIO KOPHEM ypaBHEHUS.

[IpumensTh rpaduueckre METObI TP PEIICHUN TUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupaTh mpuUMepbl Map YHCEN, SBISIOMUXCA PELICHHEM JHUHEHMHOTO YpaBHEHHS C JIBYMs
[IEPEMEHHBIMU.

CTpouTh B KOOPIAMHATHOW IJIOCKOCTU TpadUK JMHEHHOTO YpaBHEHUS C JBYMS NEPEMEHHBIMHU,
MOJIb3YACH 'paKOM, IPUBOJUTH PUMEPHI PELICHHS YPaBHEHHUS.

Pemarp cuctembpl AByX JIMHEHHBIX YpaBHEHMH € JBYMs II€PEMEHHBIMM, B TOM 4HCIE
rpaguIeCKy.

CocTaBndTh U pelaTh JUHEWHOE YPAaBHEHHE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH IO YCIIOBHUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4 MTOJIYYEHHBIN pe3ysbTarT.

DOyHKUUH

N3o0pakaTh Ha KOOPAWHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIWHATaM,
Jy4H, OTPE3KHU, UHTEPBAJIbI, 3aUCHIBATH YHCIOBBIC IPOMEKYTKH Ha ajIreOpandeckoM s3bIKe.

OTmeuaTh B KOOPAWHATHOW MJIOCKOCTH TOYKHU IO 33JaHHBIM KOOpAMHATaM, CTPOUTH IpaduKu
TuHEeWHBIX QyHKIUi. CTpouTs rpaduk GyHKIHM y = [X|.

OnuceiBaTh ¢ NOMOIIbIO (DYHKIUN HM3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYHMHAMH: CKOPOCTD,
BpEMs1, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTD, BpeMsl, 00BEM padOoThI.

Haxoauts 3HaueHne GyHKIUHU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnoco® NpeACTaBICHUS W aHaiIM3a HH(GOpPMAIMK, H3BJIEKaTb U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koHIry 00y4enus B 8 kj1acce 00y4aromuiics MoIyduT Cleyrolne MpeAMETHbIE pe3yIbTaThl:

Yuciia 1 BbIYMCTICHUSA

Hcnonp30BaTh HayajlbHblE MPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN UL
CpPaBHEHHUS, OKPYIJIEHHWS W BBIYHCICHUH, H300pakaTh JCHCTBUTENbHBIE 4YHCIIa TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumeHsTh MOHSATHE apU(PMETHUYECKOTO KBAJIpPaTHOIO KOPHSA, HAaXOAWTHb KBaJpaTHbIE KOPHH,
UCTOJB3ysd TPU  HEOOXOJUMOCTH  KaJbKYJISATOP, BBIIOIHATH IPEoOpa3oBaHUs  BBIPAKEHHH,
coJiepKallMX KBaJpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Mcnonb30Bath 3anMcy OOJIBIIMX M MAJIBIX YHCEINl C TIOMOIIBIO AECATHYHBIX IpoOel U cTerneHei
yucna 10.

Auredpanyeckue BbIPasKeHUs!

[IpyMeHsTh MOHSATHE CTETIEHU C LIEIbIM MTOKA3aTeIeM, BHIOIHATH IPE00pa30BaHUs BbIPAKEHUH,
COJIEpIKaINX CTENEHU C LENbIM IIOKa3aTEIIEM.

BhbInonmHATE TOXAECTBEHHBbIE MPEOO0pa30BaHUs PAllOHATIbHBIX BBIPAKEHUN Ha OCHOBE NMPaBUI
JEHCTBUI HAJl MHOTOYWICHAMH U areOpanvdecKuMH IPOOsSMHU.

PacknanpiBaTe KBagpaTHbINA TPEXUIIEH HA MHOKUTEIH.

[TpumeHsaTh TpeoOpa3oBaHMs BBIPAKEHUH 7S pEIICHHUs pa3IM4yHBIX 3a/ad W3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATTbLHON IPAKTUKH.

YpaBHeHUS M HEPaABEHCTBA

Pewmrate nuHelHbIe, KBaIpaTHbIE YPABHEHUS M PAallMOHAIbHBIE YPABHEHUS, CBOJSALIMECS K HUM,
CUCTEMBI JIByX YPaBHEHHMH C ABYMs IEPEMEHHBIMU.

[IpoBoauTh MpOCTEUIIME HUCCIACTOBAHMS YPAaBHEHWW W CUCTEM YpPAaBHEHWH, B TOM YHCIE C
NPUMEHEHHEM TpapHuuecKuX MpeACTaBIeHUN (yCTaHaBIMBAThb, UMEET JIM YPAaBHEHHE WJIM CHUCTEMa
YpaBHEHUI peIIeHUs, €CIIU UMEET, TO CKOJIBKO, U ITpoyYee).



[lepexoauTh OT cIOBECHOH (OPMYIMPOBKH 3a/1a4yM K €€ anreOpanyeckoi MOJIENU ¢ TOMOIIBIO
COCTaBJICHMs YPABHEHUS MJIU CUCTEMBbl YPABHEHHUH, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M MOJIY4ECHHBIN pe3yJbTar.

IIpuMeHATh CBOMCTBA 4YMCIOBBIX HEPABEHCTB MJI CPAaBHEHHSA, OLICHKH, PEIIATh JIMHECHHBIC
HEPaBEHCTBA C OJIHOM MEpPEeMEHHOW M MX CHUCTEMBbI, 1aBaTh IpapUUECKyl0 MIUTIOCTPALMIO MHOXKECTBA
pEILICHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUH

[ToHnMaTh M UCHONB30BaTh (YHKIMOHAIbHBIE MOHATHUA U SI3BIK (TEPMHHBI, CHUMBOJIUYECKUE
0003HAaueHMA), OMPEAETATh 3HaueHHEe (YHKIMU IO 3HAYCHHUIO apryMEHTa, ONpEeNsTh CBOMCTBA
¢dbyakunm o eé€ rpaduky.

Ctpouts rpaduku 3€MEHTApPHBIX (PYHKINH BUAA:

y=Kk/x, y=x2, y=x3,y = x|, y = VX, OIHCBIBATH CBOICTBA YNCITOBOH (GYHKIHH O e& rpaduKy.

K koHIry 00ydenus B 9 kjacce 00y4aromuiics MoyduT cleyrolue MpeAMETHbIC pe3yIbTaThl:

Yuciia 1 BbIYMCTICHUSA

CpaBHUBATh U YIOPSA0OUYNBATh PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

BeimonuaTe apudmernyeckue ACHCTBUS € palMOHATBHBIMH YHUCIAMHU, COYETas YCTHBIE U
MIMCbMEHHBIE TPUEMBI, BBIITOJIHATH BEIYUCICHHSI C UPPALMOHAIBHBIMU YHCIIaAMHU.

HaxonuTte 3Ha4eHUs CTENEHEH C LEIbIMA IIOKAa3aTeIIMH M KOPHEH, BBIYMCIATH 3HAYCHHS
YHUCJIOBBIX BBIPAYKEHUN.

OKpyryATh NEHCTBUTENBHBIE YMCIIA, BBIIOJHATH NMPUKHUIKY PE3yJbTaTa BBIYMCICHUH, OLICHKY
YHUCJIOBBIX BBIPAYKEHUN.

YpaBHeHMsI 1 HEPABEHCTBA

Pemarp nuHeliHble M KBaJpaTHbIE YpPaBHEHHS, YPABHEHMsI, CBOISAIIMECS K HUM, MPOCTEHUIINE
IpOOHO-pALlMOHATIBHBIC YPABHEHUS.

Pemarp cucTteMbl BYX JIMHEHWHBIX YpaBHEHUH C JBYMsl IEPEMEHHBIMM M CHCTEMBI JIBYX
YPaBHEHHH, B KOTOPBIX OJJHO YPaBHECHHUE HE SBIISICTCS JIUHCHHBIM.

Pemate TeKcTOBBIE 3a/a4M aNreOpanyecKuM CIIOCOOOM € MOMOIIBIO COCTAaBJICHUS YpaBHEHHS
WIM CHUCTEMBI IBYX YPAaBHEHUH C IByMs [IEPEMEHHBIMH.

[IpoBOANUTHE IPOCTEHIINE HCCICAOBAaHUS YPAaBHEHMM U CHCTEM YpPaBHEHUH, B TOM 4MHCIIE C
IIPUMEHEHUEM TpapUuecKuX NpeACTaBICHUN (YCTaHaBIMBAaTh, UMEET JIM YPABHEHUE MIIM CUCTEMA
YPaBHEHUH pELLEHUs, €CIIU UMEET, TO CKOJIBKO, U TIpOYEe).

Pemiare nnHeiHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh PEIICHHE HEPABEHCTB
Ha YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEILICHKE C IOMOILBI0 CUMBOJIOB.

Pemarp cucCTeMBbl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABCHCTB, BKIIOYAIOIIME KBAIPATHOE
HEPaBEHCTBO, HM300pa)kaTb pEIICHHE CUCTEMbl HEPAaBEHCTB Ha YHCJIOBOM MpsSMOH, 3amMChIBaTh
pEIIeHNE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUN Pa3IMUHBIX 3a]ady.

DOyHKIUHA

Pacnio3HaBath (yHKIMM H3y4yeHHBIX BHUAOB. Iloka3piBaTh CXeMaTHYECKH PACIIONIOXEHUE Ha
KOOPJAMHATHOU MJIOCKOCTH rpadukoB GyHKIUN BUAA: y = kx, y =kx + b, y =k/x,y =ax2 + bx + ¢,y =
x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHI KOSDPHUIHEHTOB, ONMUCHIBATE CBOMCTBA (DYHKIIHIA.

Ctpoutsb 1 n300pakaTh CXeMaTUYECKU IpaUKN KBaJPATUUHBIX (DYHKIIMMH, ONUCHIBATh CBOMCTBA
KBaJPaTUYHBIX (QYHKLIUH 110 UX rpadukam.

Pacnio3HaBaTh KBaJpaTHuHYI (YHKIMIO 1O (QOopMylie, NPUBOIUTH NPUMEPbl KBaApPaTHUHBIX
(GyHKUIMN U3 pealbHOM KHU3HH, (PU3UKU, TEOMETPUH.

Yuci0BbIe MOCIEI0BATEILHOCTH H IIPOrPECCUH

Pacnio3HaBaTh apupMETHYECKYl0 U TE€OMETPUYECKYI0 NPOTPEecCHH TPH Pa3HBIX CIOCO0ax
3alaHusl.

BBIMONHATE BBIYUCIEHUS C HCHOJB30BaHHMEM (OPMYIT N-ro wieHa apupMETHYECKOH U
F€OMETPUUYECKOUN MPOrpecCrid, CYMMbI MIEPBBIX N YICHOB.

N300pakaTh 4IeHBI MOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIE C YMCIOBBIMH IIOCIECIOBAaTCIBHOCTSMHM, B TOM 4YHCIIE 3aJa4d U3
peanbHOMN KU3HHU (C UCTIOIB30BAHUEM KAJIBKYISATOPA, HU(PPOBBIX TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB H TeM ungpoBbie
Ne /i P Konrpoabnsie  Ilpakruyeckue (uitpp )
NMpPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTsI padoTsI
pecypchl
but6mmoreka [IOK
1 Yucna u BeIYHUCICHUS. PalinoHaIbHEBIE YHCIIa 25 1 hits://m.cdsoo.rw/7f415590
but6mmoreka [IOK
2 AnreOpanyeckre BIpaXeHUs 27 1 hitps-//m.cdsoo.rw/7f415590
bubnunorexa [IOK
3 ¥ PaBHCHHS H HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubnunorexa [IOK
4 Koopyuratet n rpaguki. Gynkiun 24 ! https://m.edsoo.ru/7415b90
bubnunorexa [IOK
> Tosroperme u obobmenne 6 ! https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uu¢poBbIe
Ne n/m P Konrpoubusie  IIpakruyeckue (uitepp )
NPOrpaMMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
bu6mmoreka [IOK
1 Yucna u Beiuncnenus. KBagpatHeie KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Yucna u BerunciaeHus. CTEIEeHb ¢ [EIbIM 7 bubnuotexa [JOK
IIoKa3areyieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BeipaxeHus. KBaapaTHbIii 5 1 bubnmoreka [JOK
TpEXUWICH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKkue BhIpaXeHUSI. 15 | bubnuoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBasipaTHbie 15 1 bubnnorexka HOK
YpPaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
Bbubnmunoreka [IOK
.H 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps:/m.cdsoo.ru/7f417af8
Bbu6nmuoreka [IOK
8 DyHKLHH. OCHOBHEIC IORATHS > https://m.edsoo.ru/7f417af8
Bbubnmuoreka [IOK
9 () 4 9
YHKUHH. THCTOBEIE GyHKUHH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 600 6 1
OBTOPCHHE H OOODIICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

KonuyecTBo yacos DJIEKTPOHHBIE
u@poBbie
Ne i/ HaumeHoBaHMe pa3aejioB M TeM MPOTrPaMMBbl KoutpoabHbie IMpakTHyeckue (npp )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI

pecypchl

1 Yucna u BerunucieHus. JleicTBUTENbHBIC YHCIa 9 bubmorexa OK
’ https://m.edsoo.ru/7f419d08

) VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bu6muoreka [IOK
OJIHOM MEepEeMEHHOM https://m.edsoo.ru/7f419d08

3 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubnmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08

bubnunorexa [IOK

. 1

4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 hitps://m.cdsoo.rw/7F419d08

bubnunorexa [IOK
> Dy 16 ! https://m.edsoo.ru/7f419d08

bubnunorexa [IOK
6 YucnoBble TOCIEA0BATEIBHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08

. [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 13 1 bubnunorexa [IOK
3HaHUH https://m.edsoo.ru/7f419d08

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 CpaBHenue apooeit 1
2 CpaBHenue apobeit 1
3 Brruucnenus ¢ paiiMoHanbHBIMU |
YUCIaMHU
4 Boruncnenus ¢ paimoHaaIbHbIMU 1
YyHCIIaMu
5 Apudmernueckue 1eHCTBHS C |
palrOHATBHBIMH YKCIAMU
6 Apudmernaeckue I1eHUCTBUS C 1
palroOHATBHBIMH YKCIAMU
. CpaBHeHue, ynopsilounBaHue 1
palMOHATILHBIX YUCE
2 CpaBHeHue, ynopsounBaHue |
palKOHATBHBIX YUCE
[ToBTOpEHKE TEMBI:
9 "Apupmernueckue 1eicTBUA C 1
palMoHaIbHBIMU YKcIaMu"
Onpenenenne crenenn. CBoiCTBa
10 CTEMEHU C HATypaJbHbIM 1 bubmorexa [TOK
https://m.edsoo.ru/7f4211de
MOKAa3aTeJIeM.
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11

Onpenenenune crenenu. CBONCTBa
CTETICHU C HATYPaJbHBIM

bubnunorexa [IOK
https://m.edsoo.ru/7f421382

MIOKa3aTeNeM.
12 Brrurcrnienue 3HaueHUN BBIPAXKECHUM, bu6muoreka [IOK
COZIEpXKALUX CTEIEHH. https://m.edsoo.ru/7f42154e
13 Brruncriienue 3HaueHU BBIPAKEHUH, bu6muoreka [IOK
COZIEpKaIlUX CTENEHH. https://m.edsoo.ru/7f4218be
14 CteneHb C HATYpAJIbHBIM
MOKa3aTeseM
15 CBolicTBa CTENEHU C HATYpaJIbHbIM
IIOKAa3aTeJEM.
16 [IpaBuna HaXOKAEHUS MIPOLIEHTOB OT
YyUCla U YUcia Mo MPOLICHTaM.
17 HaxoxaeHus npoueHToB OT YKcia U
yycia Mo MpoLeHTaMm.
18 Pemienre ocCHOBHBIX 3a/1a4 Ha IpoOH,
MPOLICHTHI U3 PEATbHOU MPAKTUKU
19 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHO>XUTEJIN HaTYPAJIbHBIX YHCEIT
20 [Ipu3Haky nenumMocTH, pa3aoKeHUs
Ha MHO>XUTEJIN HaTYPAJIbHBIX YHCEI
21 dopmyIibl IpsiIMOit 1 00paTHOM
MIPONOPLIMOHATBHOCTEN
22 [Tponopius u €€ cBoiicTBa
23 [IponopuroHanbHOE IeaeHUE
24 Peanbubie 3aBucumoctu. [Ipsmas u

oOpaTHas MPOTOPIIMOHATHPHOCTH
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KontponsHas pabora o teme

25
"PamyoHanbpHEIe yncia"
26 bykBeHHas 3a1IUCh CBOMCTB IEUCTBUI bu6nunorexa [IOK
HaJ 4uCJIaMH https://m.edsoo.ru/7f41feec
7 bykBeHHbIE BBIpQXKEHUS U YHCIIOBBIE
MOJICTAHOBKHU
28 DopmyIsl
29 DopmyIibl
10 [IpeoOpazoBanne OyKBEHHBIX bu6muoteka [JOK
BBIPAXKEHUI https://m.edsoo.ru/7f41fafa
31 [IpeoOpazoBanne OyKBEHHBIX bu6bnunorexa [IOK
BBIPKEHUH, PACKPBITHE CKOOOK https://m.edsoo.ru/7f41fd70
32 [IpuBenenne mMoOOHBIX ClaraeMbIX
33 [IpuBeneHne MOTOOHBIX CIAraeMbIX
34 [IpousBenenue u 4aCTHOE CTENECHEN bubmorexa TOK
https://m.edsoo.ru/7f421382
35 [IpousBenenue u 4aCTHOE CTENECHEN bubmorexa OK
https://m.edsoo.ru/7f42154¢
36 CreneHb cTeneHHU, MPOU3BEACHUS U bu6muoreka [IOK
Ipoou https://m.edsoo.ru/7f4218be
37 CTeneHb CTENEHU, MPOU3BEACHUS 1 bu6muoreka [IOK
Ipobu https://m.edsoo.ru/7f42276¢
13 Clio’)keHHE U BBIYUTAHHUE bubmuorexa [{OK
MHOT'OWJIEHOB https://m.edsoo.ru/7f422930
39 Clio’)keHHE U BBIYUTAHHUE bubnuorexa [{OK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 [IpaBuiia CiOXKEHHS U BBIYUTAHUS bubmuoTexa [{OK
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MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
A1 YMHOKEHHE OJTHOYJICHA Ha bubmuorexa [{OK
MHOT'OYJICH https://m.edsoo.ru/7f422fca
4 YMHOKEHHE OJTHOYJICHA Ha bubnunorexa [IOK
MHOTOYJICH https://m.edsoo.ru/7f423182
43 YMHOXEHHE MHOTOWICHa Ha bubmuorexa [{OK
MHOT'OYJICH https://m.edsoo.ru/7f42432a
44 YMHOKEHHE MHOTOYJICHA Ha bubmuorexa [{OK
MHOT'OYJICH https://m.edsoo.ru/7f42464a
. bubnuorexa [{OK
45 YTPOWICHHE BEIPRKCHHIH https://m.edsogm/7f424c12
46 @opMyIbl KBaApaTa CYMMBI U bubnmoreka [JOK
KBaJIpaTa pPa3HOCTH https://m.edsoo.ru/7f424£d2
47 ®opMmyibl KBajipaTa CyMMBI U bu6muoteka [JOK
KBaJIpaTa Pa3HOCTH https://m.edsoo.ru/74251d0
48 DopMyIIbl COKPALIEHHOTO YMHOXKEHUS bubmmorera IIOK
https://m.edsoo.ru/7f423312
49 Pemienue 3a1a4 ¢ moMoOIILI0 bubnuorexa [{OK
yYpaBHEHUN https://m.edsoo.ru/7f4237fe
50 Pemienue 3a1a4 ¢ MOMOIIBIO bubmuoTexa [{OK
YpaBHEHUU https://m.edsoo.ru/7f4239de
51 PaznoxeHnrne MHOTOYWIEHOB Ha
MHOKHUTEIH
5 KonTtponsHas pabora o teme
"AnreOpanyeckue BeIpakeHus"
53 Anrebpandeckuii crmocod pereHus

3a1a4
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54

Kopnu ypaBHeHus

bu6mmoreka [IOK

> Koprn ypasHetis https://m.edsoo.ru/7f420482
56 JIuneitHoe }:paBHeHI/Ie C OJIHOM
nepeMeHHOM
57 Peuienne MMHENHBIX YpaBHEHUN bubnmorera LOK
https://m.edsoo.ru/7f42064¢
58 Peuienne MMHENHBIX YpaBHEHUU bubmmorera LOK
https://m.edsoo.ru/7f420806
59 Pemienue 3a7a4 ¢ mOMOIILIO bubnuoTexa [{OK
YPaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemienue 3a1a4 ¢ MOMOIIBIO bubnunorexa [IOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
61 Penienne 3a1a4 Ha OTHOIICHUS U bubnunorexa [IOK
MPOLIEHTHOE COMEPKaHU https://m.edsoo.ru/7{427¢32
6 Penienue 3a71a4 Ha OTHOIIEHUS U bubnuoTexa [{OK
MPOLIEHTHOE COMEPKaHU https://m.edsoo.ru/7f427e8a
63 JIuneliHOEe ypaBHEHHE C IBYMs bubmmoreka [JOK
MepEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f42836¢
64 JIuneliHOE ypaBHEHME C IBYMs
NEPEMEHHBIMH U €ro0 rpaduk
65 Cucrema IByX JUHEUHBIX YpaBHEHUH
C ABYMs IEPEMEHHBIMU
66 Cucrema IByX JUHEUHBIX YpaBHEHUH
C IBYyMs IEPEMEHHBIMU
67 Penienue 3a1a4 Ha IBMDKCHUE C bubnunorexa [IOK

IIOMOILBIO YPAaBHEHUI

https://m.edsoo.ru/7f4284de
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68 Penienue 3a1a4 Ha IBIDKCHUE C bubnunorexa [IOK
MOMOUIBIO YPABHEHUI https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHU I bubmmorera IIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHU I
71 [ToBTOpeHue Temel: "JInHeHHbIE
ypaBHEHUS"
7 KonTtponsHas pabora o teme bu6muoteka [JOK
"JIuneitnple ypaBHEHUS " https://m.edsoo.ru/7f421044
7 MHokecTBa TOYEK HA KOOPAMHATHON bu6muoreka [IOK
npsAMOHn https://m.edsoo.ru/7f41de76
74 MHoO»ecTBa TOUEK Ha KOOPAUHATHOMN bubnmoreka [JOK
psIMOit https://m.edsoo.ru/7f41dff2
75 Paccrosnne Mvexcny TOiIKaMI/I
KOOpAMHATHOM MpAMOI
76 Paccrosnne MUGX(ILY TozncaMH
KOOPJAMHATHOMN MPSMOI
77 I'padpuxu
bubnmoreka [JOK
8 Ipadukn https://m.edsoi_.[ru/7f4lel6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubmuoteka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 I'paduku 3aBUCUMOCTEH Yy =X U H Y = bubnuorexa [IOK
- X https://m.edsoo.ru/7f41e8a8
81 ['paduku 3aBUCUMOCTEH Yy =X U U Y = bubnmoreka [JOK
- X https://m.edsoo.ru/7f41ed80
82 I'padux 3aBUCHMOCTH y = | X |
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83 I'padux 3aBUCHMOCTH Y = | X |
N bu6mmoreka [IOK
4 E
8 WE HECKOMEKO BKHBIX IPAQUKOB https://m.edsoo.ru/7f41ea24
85 I'paduku Bokpyr Hac
but6mmoreka [IOK
86 Horsrue pynkuun https://m.edsoo.ru/7t41ef06
87 I'padux byaKIIN
. . bubmuorexa [{OK
88 Crofictea QynKuit https://m.edsoo.ru/7f41f078
. . bubmuorexa [{OK
89 CroficTea Qynkuit https://m.edsoo.ru/7f41f1fe
. but6mmoreka [IOK
20 Jneiinas pynkumns https://m.edsoo.ru/7f427282
N but6mmoreka [IOK
o1 Juneiinas pynkuma https://m.edsoo.ru/7f427412
9 [TocTpoenue rpaduka TUHEHHON bu6muoreka [IOK
byHKIUT https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TUHEHHON
byHKIIHA
94 I'padux pynkuum y =[x|
95 I'padux dyakmmm y =x|
96 KontponsHas pabora no teme bubmuoteka [JOK
"Koopnunats! u rpadpuku. Oynkuun" https://m.edsoo.ru/7f41f50a
97 [ToBTOpenue Tembl: "Hucna u bu6muoreka [IOK
BBIUKCIIEHH. PaninoHanbpHble ynciaa" https://m.edsoo.ru/7f429c6¢
08 [ToBTOpeHue TeMsbl: "Anredpandeckue bubnmoreka [JOK

BbIpaKeHHs"

https://m.edsoo.ru/7f429{32
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[ToBTOpEHue TeMbl: "YpaBHEHUS U

bubnunorexa [IOK

%9 HepaBeHCTBA" ! https://m.edsoo.ru/7f42a0e0
100 [ToBTOpenue temsl: "KoopauHaTs! U ) bu6nunorexa [IOK
rpa¢uku. Oyaxun” https://m.edsoo.ru/7f42a27a
101 Hrorosasi kKoHTpOIBHAs paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHATHIA U
102 METOJIOB Kypca 7 Kiacca, 00001eHne 1 bubmorexa [JOK
T https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME

20




9 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoTshI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHus!

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

ParnmmonansHbIe UnCaa,
HMppalyoHaJIbHbIC YNCIIA, KOHEUYHBIEC U
OCCKOHEUYHBIC AECSITUYHBIC IPOOH

MHOXECTBO JIeHCTBUTEIBHBIX YHCE]L,
JICMCTBUTEIIbHBIC YHCIIa KaK
OCECKOHEUYHBIC ACCSITUYHBIC IPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEX1y MHOXECTBOM JI€HCTBUTENBHBIX
YUCCJII U MHOXCECTBOM TOUCK
KOOPAUHATHOU MPSIMOi1

CpaBHEHHE AEHCTBUTEIBHBIX YHCEN,
apudmeTHuecKue AeUCTBHS C
NeHCTBUTENILHBIMA YUCIIAMU

[TpubmmxéHHOE 3HAUYCHNE BETUYHHBI,
TOYHOCTh MPUOIMKEHUS

OkpyrieHue ynce

OKpyrieHue ynce

o 2N W

[Ipukuka v olieHKA pe3yJbTaTOB
BBIYHUCIICHUN

[Ipukuaka u olleHKa pe3yJbTaTOB
BEIYMCIICHUN

10

JIuneitnHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJIAILIMXCS K JIMHEUHBIM

but6mmorex [IOK

https://m.edsoo.ru/7f43bf66

11

JIuneitnHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJIAILIMXCS K JIMHEUHBIM
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KBanpatHoe ypaBHeHue. Pelienne

bubnunorexa [IOK

12 YPABHCHIH, CBOMATIIXCA K https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM
KBagpatHoe ypaBHeHue. Pemienue
13 ypa}i[IfeHHﬁ c}g)onﬂmnxcsl K Bubmiorexa LIOK
’ https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM
14 bukBanpaTtHbie ypaBHEHHUs bubmorexa LHOK
https://m.edsoo.ru/7f43¢c3d0
15 bukBagpaTHbie ypaBHEHHS buGnnorexa LIOK
https://m.edsoo.ru/7f43¢c3d0
[Ipumepsl penieHns: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTEIIEHEN
pa3oKEeHUEM Ha MHOXKHUTETTN
[Ipumepsl perieHrs ypaBHEHUM
17 TPEThEN U YETBEPTOU CTENECHEN
pa3oKeHUEM Ha MHOXKHUTEITH
13 Pemenue npoOGHO-paliioHaNIbHBIX bubmmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paIIOHAIBHBIX bu6nunorexa [IOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemrenyne TeKCTOBBIX 3a71a4
anredpanvdeckuM METOJ0M
1 Pemenyne TeKCTOBBIX 3a71a4
anredpanvdeckuM METOJ0M
2 Pemenue TekCTOBBIX 3a/1a4
anreOpanvdecKuM METOI0M
3 KoHnTposnbHas pabota mo teme
"VpaBHEHHUs ¢ 0OIHOI mepeMeHHON"
24 YpaBHeHHE C 1ByMs IEPEMEHHBIMU U bu6muoreka [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHHE ¢ IBYMs IEPEMEHHBIMU U bubmmoreka [JOK

ero rpaduk

https://m.edsoo.ru/7f43d0b4

22




26

Cucrema IByX JUHEUHBIX YpaBHEHUH
C ABYMs IEPEMEHHBIMU U €€ pelieHue

27

CucremMa 1ByX JIMHENHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMU H €€ PEeLICHUE

28

Cucrema IByX JUHEUHBIX YpaBHEHUH
C ABYMs IEPEMEHHBIMU U €€ pelieHue

29

Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMU H €€ PEIICHUE

30

Pemenue cuctem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHEMHOE, a APyroe
— BTOPOM CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pewenne cucreM NByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTEIIEHU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pewienne cucreM NByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a IPyroe
— BTOpPOH CTEIIEHU

33

Pewienne cucreM NByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTEIIEHU

34

I'paduueckas uHTEpIIpETALIUSL
CHCTEMbI YPaBHEHUH C IByMs
HepEeMEHHBIMH

35

Pemenune TekCcTOBBIX 3ama4
anreOpandecKuM Crocooom

36

Pemenune TekCcTOBBIX 3ama4
anreOpandecKuM Crocooom

37

KoHnTpoinbHas pabota mo teme
"CucreMbl ypaBHEHUH"

38

qI/ICJIOBBIe HepaBeHCTBa Hn Ux
CBOMICTBA
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39 HUucnoBsle HEPABEHCTBA U UX bubmmoreka [JOK
CBOKCTBA https://m.edsoo.ru/7f43ad5a
JIuneliHbIE HEPABEHCTBA C OTHOU bu6nuorexa [IOK

40 .

IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
JIuneliHbIe HEPABEHCTBA C OJTHOM bubnmoreka [JOK

41 .

IIEPEMEHHOMN U UX PEIIEHUE https://m.edsoo.ru/7f43af08
JIuneliHbIe HEPABEHCTBA C OTHOU bu6nuorexa [IOK

42 .

IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08

43 CucTeMbl TUHEMHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEIICHUE

44 CucTeMbl TMHEMHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEILICHUE

45 CucTemMbl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHOM U X PELICHUE

46 KBaapaTHble HEPAaBEHCTBA U UX bubnmoreka [JOK
pelieHue https://m.edsoo.ru/7f43b098

47 KBanpaTHble HEpaBEHCTBA U UX bu6nuorexa [IOK
peteHne https://m.edsoo.ru/7f43b21e

48 KBazpaTHbie HEpaBEeHCTBA U MX bu6muoreka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2

49 KBanpaTHble HepaBEeHCTBA U HX
pelieHue

50 KBangpatHble HepaBeHCTBA U UX
pelieHue
['padrueckas mHTEpIpETALMS

51 Hs SBGHCTB u CI/ICTSMpHe :BGHCTB c bubmorexa IJOK

P p https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduaeckas maTEpIpETALIHS

52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU

53 KoHTposbHast pabota 1mo teme
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"Hepasencrna"

54 KBanpatuunas ¢pyHkius, e€ rpaduk u bubnmoreka [JOK
CBOKCTBA https://m.edsoo.ru/7f4396¢c6
55 KBanpatnunas ¢pyakuus, e€ rpagux u bu6muoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pyHkius, e€ rpaduk u bubnmoreka [JOK
CBOKCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPIIMHEI bu6muoteka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadOJIbI https://m.edsoo.ru/7f439eb4
53 [Tapaboia, KOOpAMHATHI BEPUTUHBI bu6muoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadOJIbI https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpAMHATHI BEPIIMHbI bubmmoreka [JOK
napadoJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapaboia, KOOpAMHATHI BEPITUHBI bu6muoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadOJIbI https://m.edsoo.ru/7f43a3 1e
61 [TapaGosna, KOOpAMHATHI BEPIIMHbI bubnmoreka [JOK
napadoJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a526
62 [Tapaboa, KOOpAUHATHI BEPIIMHEI
napaboJIbl, OCh CHMMETPHUH TTapadOJIbI
I'padpuku dysaxuwmii: y = kx, y =kx +
63
b, y=k/x, y=x°, y=vX, y=[x|
I'padpuku dysaxuwmii: y = kx, y =kx +
64 5
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkuumit: y =kx, y =kx +
65
b, y=k/x, y=x°, y=vX, y=[x|
I'padpukn dysaxuwmii: y = kx, y =kx +
66 5
b, y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkuumit: y =kx, y =kx +
67
b, y=k/x, y=x°, y=vX, y=[x|
63 I'padpukn dynaxumii: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|
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69 KonTponbhas pabota no teme bubmmoreka [JOK
"OyHruun" https://m.edsoo.ru/7f43ab84

70 [TonsiTue yncnoBoi bubnuoTexa [{OK
IIOCJIE0BATEIBHOCTH https://m.edsoo.ru/7f43e6c6
3ajaHue Nocaea0BaTeIbHOCTH

71 peiyppeHTHoﬁ f[bopMynoﬁ u bubmorexa LHOK

o https://m.edsoo.ru/7f43ebda

dbopMyIoii n-ro uiaeHa

7 ApudmeTnueckasi U reoMeTpuyecKas bubmmoreka [JOK
NPOrpeECCUn https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas U reoMeTpudecKas bu6muoteka [JOK
POrPECCUU https://m.edsoo.ru/7f43f3b4
DopMyIIbI N-TO YICHA

74 apu(MeTHUYECKO U reOMeTpUUECKOMN bubnmoreka [JOK
MIPOTPECCUI, CYMMBI IEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
®opmyJibl N-TO WieHa
apu(METHYECKON U TeOMETPUIECKOM bu6nuorexa [IOK

75 .
MPOTPECCHUM, CYMMBI IEPBBIX N https://m.edsoo.ru/7f43ef2¢c
YJICHOB
DopMyIIbl N-TO YWICHA

76 apuQMeTUYECKOl U FreOMeTPUUECKOMN bubnmoreka [JOK
MIPOTPECCUI, CYMMBI IEPBBIX N https://m.edsoo.ru/743f0c6
YJICHOB
®opmyJibl N-TO YWieHa

77 apuMeTHIECKON 1 TeOMETPHIECKON bu6muoreka [IOK
MPOTPECCHil, CYMMBI IEPBBIX N https://m.edsoo.ru/7f43{72¢
YJICHOB
®opmyJibl N-TO WieHa

73 apuMeTUIECKON U TEOMETPUUIECKON bu6muoreka [IOK
IIPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43£8a0
YJICHOB

79 N300pakeHne 4IeHOB
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apuMeTUIECKON U TEOMETPUUIECKON
IIPOrpeCcCUil TOUKaMu Ha
KOOPAWHATHOU TNIOCKOCTH

80

N300pakeHue 4IeHOB
apuMeTHUECKON 1 TeOMETPHUIECKON
MPOTPECCHUIl TOUKaMH Ha
KOOPAMHATHOU INIOCKOCTH

81

JInHEeNHBI U SKCIOHSHIIUAIbHBIN
poct

82

CI10KHbBI€ TPOLECHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CI10KHbBI€ TPOLEHTHI

bubnunorexa [IOK
https://m.edsoo.ru/7f4401a6

84

KoHnTposbHast pabota mo teme
"YucI1oBbIe MOCIEA0BATEILHOCTH'

bubnunorexa [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHnue, 0600IIEeHNE U
cHCTeMaTH3amus 3HaHUuH. 3aInch,
CpaBHEHUE, JEHUCTBUS C
NENCTBUTENIbHBIMHU YHCIIAMU,
YuCioBad nmpgamasd

86

[ToBTOpeHnue, 0600IICHNE U
cuctemaTusanus 3Hanuil. [IpoueHTsl,
OTHOIIEHUS, IPOIIOPLUU

87

[ToBTOpeHnue, 0600IIEeHNE U
cHUCTeMAaTH3alys 3HaHUH.
Oxkpyrienue, npuOIMKEeHNE, OleHKA

88

[ToBTOpEeHME, 0000IIEHUE 1
cucTemaru3anus 3Hanuii. Pemenue
TEKCTOBBIX 3aJ1a4 apuPMETHIECKUM
CII0COOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpeHnue, 0600ImIEeHNE U
cucTeMarusanys 3Hanui. Pemenne

but6mmoreka [IOK
https://m.edsoo.ru/7f443cd4
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TEKCTOBBIX 3a7a4 apU(PMETUUCCKIM
CIoco00M

[ToBTOpeHnue, 0600ImIEeHNE U
cucTeMarusanys 3Hanui. Pemenne

bubnunorexa [IOK

20 TEKCTOBBIX 33714 apU(PMETUYECKIM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpEeHME, 0000IIEHUE 1

91 CHUCTEMAaTH3aLUs 3HAHUH. bubnuorexa [{OK
[IpeoOpazoBanue anredbpandecKux https://m.edsoo.ru/7f4441ca
BBIPXKXCHHI, TOMMYCTHUMbIE 3HAYCHHUSI
[ToBTOpeHnue, 0600IIEeHNE U

9 CHCTEMAaTH3alMsl 3HAHUH. bubnunorexa [IOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7444364
BBIPAXCHHI, TOTYCTUMbIE 3HAYCHHUSI
[ToBTOpEeHME, 0000IICHUE U

93 cUCTEMaTHU3alus 3HAHUM. bubmmoreka [JOK
[IpeoOpazoBanue anredbpandecKux https://m.edsoo.ru/7f44462
BBIPXXCHHI, TOMYCTHMbIE 3HAYCHHUSI
[ToBTOpEHME, 0000IIEHUE 1

04 CHUCTEMAaTH3aLMs 3HAHUH. bubmuoTexa [{OK
[IpeoOpazoBanue anredbpandecKux https://m.edsoo.ru/7f444a94
BBIPXKXCHHI, TOMYCTHMbIE 3HAYCHHUSI
[ToBTOpeHnue, 0600IIEeHNE U

95 cucreMaru3anus 3HaHu. OyHKIUK: bubmmoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIIHHA
[ToBTOpEeHME, 0000IIEHUE U

96 cucremMaTu3auus 3HaHui. OyHKIWU: bu6muoreka [IOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUI

97 [ToBTOpenue, o6oOIIeHNE U bu6nuorexa [IOK

cucTemMaTu3anus 3HaHuil. OyHKIWH:

https://m.edsoo.ru/7f44516a
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IIOCTPOEHHE, CBOMCTBA N3YUCHHBIX
byHKIII

98

[ToBTOpeHnue, 0600ImIEeHNE U
cuctemMaTu3anus 3HaHuil. OyHKIWK:
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX

byHKIIHHA

bubnunorexa [IOK

https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpEeHME, 0000IIEHUE 1
cUCTeMAaTH3aIMs 3HAHUM.
['padpuaeckoe pereHne ypaBHECHUN 1
HUX CHCTEM

but6mmoreka [IOK

https://m.edsoo.ru/7f445516

100

[ToBTOpeHnue, 0600IIEeHNE U
CHUCTEMAaTH3alys 3HaHUH.
I'paduueckoe penienne ypaBHEeHUH U
UX CHCTEM

101

Hrorosasi koHTpOIBHAS paboTa

102

O00011IeHUE U CUCTEMATU3ALMS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Aunre6pa, 7 xnacc/ Jlopodees I'.B., CyBoposa C.b., byaumosud E.A. u apyrue,
AxnmonepHoe o0miectBo «M3marenscTBo «lIpocBerienne»

* Aunre6pa, 8 xnacc/ Jlopodees I'.B., CyBoposa C.b., byaumosud E.A. u apyrue,
AxmmmonepHoe obmectBo «M3natenpcTBo «IIpocBerieHue»

* Aurebpa, 9 knace/ Hopodees I'.B., CyBoposa C.b., bynumosud E.A. u npyrue,
AxmmmonepHoe obmectBo «M3natenbcTBo «IIpocBemieHue»

METOIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

* Munaesa C. C. Anrebpa, 7 ki1.: pabouas rerpans / C. C. Munaesa, JI. O. PocnoBa.- M.:
[IpocBemienue.

* Escradgnbesa JLII. Anrebpa, 7 kin.: nqunakruueckue marepuais / JLIL. EBcradbesa, A. I1.
Kapn .- M.: IIpocBemeHnue.

* Kysnuenosa JI.B. Anrebpa, 7-9 ki.: konTpoasHbie padotsl/ JI. B. Ky3nenosa, C. C.
Mumnaesa, JI.O. Pociosa. - M.: IIpocsenienue.

* Kysnuenosa JI. B. Anre6pa, 7 xi1.: Tematuyeckue tecthl. / JI. B. Ky3nemnona, C. C.
Mumnaesa, JI.O. Pocnosa. - M.: IIpocsenienue.

*  Jlopodeen I'.B. Anrebpa, 7 k., kaura mis yuurens / I'.B. Jopodees, C. C. Munaena,
C.b. CyBopoga.- M.: [IpocBenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

* @enepanbHbll HEHTp HH(POpPMAIMOHHO — oOpa3zoBaTenbHBIX pecypcoB (DPLHOP)
http:/fcior.edu.ru

*  Epwunas xomnexuus mudpoBeix oOpazoBarenbHbx pecypcos (EK) http://school-collection.edu.ru

*  ®enepanpHbIi moptan «Poccuiickoe oopazoBanme» http:/ www.edu.ru

*  Poccuiickuii 00meoOpa3oBaTenbHbIN nopTai http://www.school.edu.ru

* ®ecnepanbHbiii mopran «MHDOPMAIMOHHO - KOMMYHHKAIIMOHHBIE TEXHOJOTMH B 0OOpa30oBaHUID»
http://www.ict.edu.ru

®  Poccwuiickmii mopTan OTKpBITOr0 00pa3oBanus http:// www.openet.edu.ru
* http://school-collection.edu.ru

* MaremaTrdeckue dTIObL: http://www.etudes.ru
* Maremaruka. Kommbrorep. O6paszoBanue: http://www.mce.su
*  KoJuleKIuu 3JIeKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB:

v
v

v

«EanHoe okHO nocTymna K 00pazoBaTeIbHBIM pecypcam»- http://windows.edu/ru

«Enunnas xomnexknus nuppoBeIX 00pazoBaTeIbHBIX pecypcoBy - http://school-
collektion.edu/ru

«DenepanbHbIi HEHTP HHPOPMAIIMOHHBIX 00pa30BaTeNbHBIX pecypcoBy - http:/fcior.edu.ru,
http://eor.edu.ru
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