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Pabouas mporpamma mo ydueOHOMY npenMeTy «AureOpa» Ha ypoBEHb OCHOBHOTO OOIIEro oOpa3oBaHHUsI COCTaBJIEHA C ydeToM paboueit

porpamMMbl BOCIIMUTaHUs. BocnuraTenpHbIi MOTEHIMAN JAHHOTO Y4eOHOTO MpeaMeTa 00eCcIeYrBaeT Pealn3alnio OJaronpusaTHBIX YCIOBUH IS
Pa3sBUTHSI COLMATBHO 3HAYMMBIX OTHOILEHUH 00y4aroIuXCcsl U MPEeX /1€ BCEro IIEHHOCTHBIX OPUEHTHPOB (1€JIEBBIX IPUOPUTETOB):

MPUBJICUCHUEC BHUMaHHs OOYYarOMIMXCsl K LEHHOCTHOMY AacleKTy HM3Y4YaeMbIX Ha ypOKax IPEJAMETOB U SIBIICHUH, WHUIIMAPOBAHHE
00CyXIeHUH, BEICKa3bIBAaHUI CBOETO MHEHHUS, BBIPAOOTKH CBOETO INYHOCTHOTO OTHOIICHHSI K U3y4aeMbIM COOBITHSM, SBICHUSM, JIULIAM;
MPUMEHEHHE HHTEPAKTUBHBIX (POpM ydeOHOM pabOTHI:

O MHTEJUIEKTYalIbHbBIX, CTHMYJIHPYIOLINX MTO3HABATEIHbHYIO MOTHBAIIHIO;

O JUCKYCCHUM, TAIOIIHUX BO3MOKHOCTh MPUOOPECTHU OMBIT BEICHUS KOHCTPYKTUBHOTO AUAJIOTa; TPYIIIOBOM paboThl, KOTOpask y4UT

KOMAaHTHOW paboTe U B3aUMOJICHCTBHUIO C IPYTMMHU 00yYarOIIUMUCS, UTPOBBIX METOJIHK;

JEMOHCTPAIIMIO 00YUYAIOIIMMCS TIPUMEPOB OTBETCTBEHHOTO, IPAYKIAHCKOTO MOBEICHUS, TPOSBICHUS YEIOBEKOIO0OHS U
T00POCEPICIHOCTH, Yepe3 MOJ00P COOTBETCTBYIOMIMX TEKCTOB JIUIS UTECHUS, 3a/1a4 JIJIsl PEIICHHUS, MPOOJIEMHBIX CUTYAIHH IS 00CYKICHUS
B KJ1acce;
o0y KaeHne 00yJaroXcsi COOI0aTh Ha YPOKE HOPMBI ITOBEICHUS, ITPaBHiIa OOIICHHS CO CBEPCTHUKAMH U TI€IarOramMH,
COOTBETCTBYIOIIHE YKJIay HIKOJIbI, YCTAHOBIICHUE U TIOIEPKKA JOOPOKEIATeIbHOW aTMOC(EPHI;
opranuzanus medcTBa MOTUBHPOBAHHBIX M SPYAUPOBAHHBIX O0yUYAIONINXCS HAJ HEYCIIEBAIOIIMMH OJHOKIACCHUKAMHU, JTAIOIIETO
00y4aroIUMCs COLMATbHO 3HAYUMBIN OTIBIT COTPYAHUYECTBA M B3AUMHOM MTOMOIIIH;
WHUIUUPOBAHUE U MOAJICPKKY UCCIIEIOBATEIHCKOM IeATeIbHOCTH 00yYaIOINXCs B paMKaxX peaii3alii MU UHAUBUIYaTbHBIX U
TPYMIOBBIX UCCIEI0BATENIbCKIX MPOEKTOB, UTO JACT 00YYAIOIIMMCS BO3MOXHOCTh TPUOOPECTH HABBIK CAMOCTOSITEILHOTO PELICHHS
TEOPETUICCKOU MTPOOIIEeMBI, HABBIK TCHEPUPOBAHUS U 0POPMIICHHUST COOCTBEHHBIX MJICH, HABBIK YBAXXUTECIHHOTO OTHOIICHUS K Ty KHM
uaesM, oOpMIICHHBIM B paboTax APYrHX UCCIENOBATENeH, HABBIK MyOJIMYHOTO BBICTYIUICHUS TIEpel ayAUTOpUeH, apryMEeHTHPOBAHUS U
OTCTaMBaHUs CBOEH TOYKH 3pEHHS;
MOOYXIeHUE 00 YJArOIITIXCsl COOTIOIATh HAa YPOKE OOMIECTTPUHATHIE HOPMBI ITOBEICHMSI, PABHJIa OOIIEHUS CO CTapIIUMU
(memarorndyeckuMu pabOTHUKAMU) U CBEPCTHUKAMH (00yUYaOIUMUCS ), TPUHIIUITB YI€OHOM TUCITUTUIMHBI U CAMOOPTaHU3AIINH;
BKITIOYCHHE B YPOK UTPOBBIX MPOIIETYDP, KOTOPBIE IIOMOTAIOT MOIACPKaTh MOTHBAIIMIO 00YUJAIOIINXCSI K ITOJTyYSHHIO 3HAHUH,
HaTKWBAHUIO MMO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIIEHUH B KJ1acce, TOMOTAI0T YCTAHOBIECHUIO JOOpOKeNaTeIbHOI aTMOochephl BO BpeMs

ypoKa.



Conep:xxanune y4eOHOro nmpeamMera «Ajaredopa»
YPOBEeHb — YIUIyOJIeHHbIU
KkJjace 7-9

7 KJIACC

Yucna v BoIYMCICHUA

Parmmonansueie uncna. CpaBHEHHE, YyIOPSAA0YMBAHNE U apu(METHUECKIE IEHCTBUS C PAllMOHAIBHBIMH YUCIaMu. YncioBas npsmas,
MOAYJIb YHCIIA.

Crenenb ¢ HaTYpaJIbHBIM IIOKa3aTelIeM U €€ CBOMCTBA. 3alluCh YUCia B IECATUYHON O3ULIMOHHON CUCTEME CUMCIICHUSI.

Pemenne TekcToBBIX 3amau apudmeTHUecKUM crocoOoM. PemeHue 3aay u3 peanbHOM MPAaKTUKM HAa 4YacTd, Ha APOOHU, HA MPOLIEHTHI,
MIPUMEHEHNE OTHOIICHUU U MPOMIOPIIMI MPHU PEIICHUH 3a]1a4, PelIeHUe 3a/1a4 Ha JIBHKEHHE, paboTy, MOKYIKH, HAIOTH.

JlemumocTh 1enbix yrcen. CBOKWCTBA ACTMMOCTH.

[Ipocteie u coctaBubie uncna. YeéTHpie u HeuéTHbIe uncna. [Ipusnaku nenmumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. [Ipuznaku Ae1UMOCTH CyMMBI
Y TIPOM3BEJEHUS LIEJIbIX YUCEN IIPU PELICHUH 3a/1a4 C IPAKTUYECKUM COACPKAHUEM.

HauOonpmmii o01muii nenurens 1 HaMMeHbIee o01ee KpaTHOE IBYX uncell. B3aumHo npocteie uncia. Anroput™ EBknnja.

Jenenne ¢ octatkoM. ApudMeTHYecKre oneparuy Haj OCTaTKaMH.

Auaredpanyeckne BbIpaKeHHS

Bripaxkenue ¢ nepeMeHHbIMU. 3HAaUEHUE BBIPAXKEHUS ¢ NEpeMeHHbIMU. [IpencraBieHne 3aBUCMMOCTH MEXy BEJIMYMHAMHU B BUIC
bopMyIIbI.

ToxnectBo. ToxaecTBeHHbIE TpeoOpa3oBaHUsl aNredOpanyecKux BoIpakeHU. J[0ka3aTeabCTBO TOXKIECTB.

Opnownenbl. OgHOWIEH CTaHAapTHOTO BUaa. CTeNeHb OAHOUIEHA.

MHuorounensl. MHorounen cranfgaptHoro Buaa. Crenenb MHorowieHa. Clio)keHUe, BbIUMTAHUE, YMHOXKEHHE U JIEJIEHHEe MHOTOYJICHOB.
ITpeoOpa3oBanue 11€710r0 BhIpaKeHHUs B MHOrowieH. KopHu MHOTOusIeHa.

@opMyIbl COKPALIEHHOTO YMHOXKEHHUS: KBaApaT CyMMBbl M KBaJpaT Pa3HOCTU JABYX BBIP@XKEHUH, KyO CyMMBI U KyO0 DPa3HOCTH JBYX
BBIPQXEHUH, Pa3HOCTh KBAJApPaTOB JBYX BBIPAXKEHUU, NMPOU3BEACHHE PA3HOCTH U CYMMBI JIBYX BBIpQKEHHUI, CyMMa U Pa3HOCTh KyOOB ABYX
BBIPA)KCHU.

Pa3noxxeHrne MHOrouIeHa HAa MHOXKUTEH. BboiHEceHe 0011ero MHOXKHUTENS 32 CKOOKH. MeTo ] rpyIIUpOBKH.

YpaBHeHHs 1 HEPABEHCTBA



VpaBuenue ¢ onHoit nepemenHoi. Kopenb ypaBHeHus. CBOICTBa ypaBHEHHMM C OJIHOM NEpeMEHHOW. PaBHOCHMIIBHOCTH YpaBHEHUHU.
YpaBHEHME KaK MaTeMaTHYECKasi MOZEIb PEaIbHON CUTYaLUH.

JluHeitHoe ypaBHEHHME C OJHOW MepeMeHHON. YMCcio KOpHEeW JMHEHHOro ypaBHEHHs. PelieHne TEeKCTOBBIX 337ad ¢ MOMOIIbIO JTMHEHHBIX
ypaBHeHUH. JInHEHOE ypaBHEHUE, COICPIKAILIEe 3HAK MOYJIA.

VYpaBHeHHE C ABYMS MepeMeHHBIMU. ['paduk JTMHEWHOTO ypaBHEHHUS C IBYMs NepeMeHHbIMH. CHCTEMBbl JMHEHHBIX YpaBHEHHH C JBYMS
nepeMeHHbIMH. [ padudecknii MeTO pelIeH s CHCTEMbI TMHEWHBIX YPaBHEHUN C IByMs IIEpEMEHHBIMU. PellieHrne cucteM JTUHEHHBIX ypaBHEHHUN
C ABYMs IIEPEMEHHBIMHA METOAOM IIOACTAaHOBKH M METOAOM cilokeHus. CucreMa JByX JUHEHHBIX YPaBHEHUH C JBYMs NIEPEMEHHBIMU KaK MOJEIb
peaIbHOM CUTYalLUH.

DYyHKIUH

Koopaunara Touku Ha npssMoil. YucioBsle NpOMEXXyTKU. PaccTosiHue Mex 1y AByMsl TOUKaMHM KOOPIUHATHOW IIPSIMOM.

[IpsimoyronbHasg cucteMa KoopAuHar. AOcuucca M OpJuMHATa TOYKM HA KOOPAMHATHOM miiockocTH. [Ipumepsl rpadukoB, 3aJaHHBIX
¢dopmynamu. UteHne rpadukoB peaibHbIX 3aBUCUMOCTEH.

@OyHKIMOHANBHBIE 3aBUCUMOCTU MeX1y BenuunHamu. [lonsarue ¢ynkuuu. OyHKIMS Kak MaTeMaTHYecKash MOJENb pealbHOrO Ipolecca.
Ob6nacte ompenenenuss u o6nacte 3HaueHU QyHKIMH. CriocoOs! 3ananus QyHkiuu. ['papuk ¢yHkumun. [ToHATHS MakcMMyMa ¥ MUHUMYMa,
BO3pacTaHUs U yObIBaHMSI Ha IPUMEpaxX peasibHbIX 3aBUCUMOCTEH.

Jluneiinas GpyHkuusi, e€ coiictBa. I'paduk nuHeliHo# pynkunu. ['paduk pynkuun y = |X|. KycouHo-3amanHbie GyHKIHH.

8 KJIIACC

Yucsa v BbIYMCICHUAS

KBanpatasle kopHU. ApudMeTHuecKuil KBaJpaTHBI KOpPEeHb M ero cBoicTBa. [loHsTHe HppamumoHanpbHOro uncia. JedcTBus c
WppaloHaTbHBIMU YrciiaMu. CBOMCTBA AEUCTBUM C HppallMOHATBHBIMY uynciaaMu. CpaBHEHHUE UPPAIIMOHAILHBIX YHCET.

[IpeacraBneHuss 0 pacHIMPEHUSIX YHUCIOBBIX MHOXKECTB. MHOKECTBAa HaTypaldbHBIX, LIENbIX, PAllMOHAIbHBIX, ACHCTBUTEIBHBIX YHCEI.
CpaBHenue uncen. YncioBble MPOMEKYTKH.

HerictBus ¢ octarkamu. OcTtaTku cTeneHnen. [Ipumenenre ocTaTkoB K PENIEHUIO YPAaBHEHUM B LIEJIBIX YHACIAX U TEKCTOBBIX 3a]1a4.

Pa3mepsr 00bEKTOB OKPYIKAIOIIET0 MHUPA, JJIUTEILHOCTh IIPOIIECCOB B OKpY KaromieM Mupe. CTaHIapTHBIN BU YKCTIa.

Auredpanyeckne BbIPaKeHH

AnreOpandeckas apoOb. JlomycTUMBbIE 3HAa4YeHUS TEPEMEHHBIX B JIPOOHO-PAIIMOHANBHBIX BBhIpaXKeHUAX. (OCHOBHOE CBOWCTBO
anrebpandeckoi apodu. CrnoxeHue, BEIUUTAHUE, YMHOXKEHHE U JIeJIeHHe airedpanyeckux apoOeil. Beinenenue nenoi yactu anreOpanyeckoit
apoou.



PannonanbeHble BhipakeHUs. TOXIeCTBEHHbIE IIPE0OPA30BaHUS PAlliOHAIBHBIX BBIPAXKEHUM.

JlonycTUMBIE 3HAYeHHS TMEPEMEHHBIX B BBIPAKEHHSX, COACPKAIIMX apU(PMETHUYEeCKHe KBAJApaTHbIe KOPHU. TOXKIECTBEHHBIE
peoOpa3oBaHus BBIPAKEHHH, CoAepKaINX apu(pMETHYECKHE KBapaTHbIE KOPHHU.

CreneHb ¢ LIeIBIM MOKa3aTeneM U e€ cBoiicTBa. [IpeoOpazoBanne BeIpakeHUH, COAEPKAINX CTETICHH.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHenue. PopMyiia KOpHEH KBaJpaTHOro ypaBHeHHUs. KoimdecTBO NEHCTBUTENBbHBIX KOPHEH KBAJpaTHOIO YPAaBHEHHS.
Teopema Buera. YpaBHEHHs], CBOJMMBIE K JIMHEMHBIM YPABHEHUSM WM K KBAaJpPaTHBIM ypaBHEHMsAM. KBajapaTHoe ypaBHEHHE C mapaMeTpoM.
Pemennie TeKCTOBBIX 3aJa4 ¢ IOMOILBIO KBaPATHBIX YPABHEHUM.

JlpoOHO-palmoHanbHble ypaBHEHUs. PemieHue IpoOHO-pallMOHAIBHBIX ypaBHEHUH. PellleHHe TEKCTOBBIX 337ad C IOMOIIBIO JPOOHO-
paloHaIbHBIX YpaBHEHUN. ['padmueckas uHTEpHpeTaus ypaBHEHUM ¢ ABYMsI IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOICTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHCTBa. CII0KEHHE U YMHOKEHUE YHMCIIOBBIX HEPaBeHCTB. OLIEHUBaHUE 3HAYEHUS
BbIpaKeHUs. /[0Ka3aTenbCTBO HEPABEHCTB.

ITonsiTHE O pelIeHNN HEPABEHCTBA C OJHOW ITEPEMEHHON. MHOXECTBO pelIeHUI HEpaBEeHCTBA. PABHOCUIIbHBIE HEPABEHCTBA.

JInHeliHOe HEPAaBEHCTBO C OJHOM NEPEMEHHOW M MHOXECTBA €ro pelleHUi. PernieHue JIMHEWHBIX HEPAaBEHCTB C OJHOM NEPEMEHHOM.
CucreMpl ¥ COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJHOW NEpEMEHHOM. Perienne TeKCTOBBIX 3aa4 ¢ MOMOLIBIO TMHEUHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOM.

DOyHKIUH

OO6nacTh ornpenenaeHus: 1 MHOXKEeCTBO 3HaueHU! pyHkuuu. Croco6sl 3aganus pynkuuid. ['paduk pynkunn. YreHre cBONCTB QYHKIIMH 110 €€
rpaduxy. Ilpumeps! rpadukoB GyHKIUH, OTpasKAIOIINX peallbHbIe IPOLIECCHI.

Jluneitnas pynkuus. @yHKIMH, ONUCHIBAIOILIUE MPSMYIO U 00paTHYIO MPONOPIIMOHAIbHBIE 3aBUCUMOCTH, UX TPapUKH.

Oynxn Y = kx, y = kx + b, y = k/x, y = X3, y = Vx, y = [x| n ux cBoiicTBa. Kycouno-3aganmbie QyHKIMN.

9 KJIACC
Yucia v BbIYUCICHUA
Kopens n-ii crenenn u ero corictsa. CTeNeHb C pallMOHAIBHBIM ITI0KA3aTENEM U €€ CBOKCTBA.
Auredpanyeckne BbIPaKeHH
ToxnecTBeHHbIe MpeoOpazoBaHMs BRIPAKEHHUH, COAEp)KAIUX KOpPEeHb N-i creneHu. ToXKAeCTBEHHBIE MPeoOpa3oBaHusl BBIPAKEHUH,
COJIep KallMX CTENEHb C PAlMOHAIBHBIM [TOKA3aTEIEM.
KBagparsslit Tpéxunen. Kopau kBagpatHoro tpéxuineHna. Pa3inokeHne KBaapaTHOro TpEXUeHa Ha IMHEWHBIE MHOKHUTEIN.



YpaBHeHMsI U HEPaBEeHCTBA

bukBanparubsie ypaBHeHHs. [Ipumepsl NMpUMEHEHUI METOJOB PaBHOCHIBHBIX NpeoOpa3oBaHUM, 3aMEHBl MEPEMEHHOW, TIpadUUecKOro
METO/Ia MPHU PEIICHUH YpaBHEHUHN 3-1 U 4-11 CTETICHEH.

Pemenue qpoOHO-paliliOHAIBHBIX YPaBHEHUM.

Pemenne cucrem ypaBHEHMI € IBYMs IIEPEMEHHBIMU. PerieHue NpoCTEUIIMX CUCTEM HEIMHEWHBIX YPAaBHEHHUM C JABYMS IEPEMECHHBIMH.
I'paduueckuii METON pEIICHUSI CHCTEMbl HETMHEWHBIX YpaBHEHUH C JIByMs nepeMeHHbIMH. CHCTeMa JBYX HEJIMHEHHBIX ypaBHEHHH C JByMS
IIEPEMEHHBIMH KaK MOJIEJIb PEATIbHON CUTYalUH.

HucnoBbie HEpaBEHCTBA. PellieHNe TMHEMHBIX HEPABEHCTB. [|0Ka3aTenbCTBO HEPABEHCTB.

KBagpaTHble HepaBEeHCTBAa ¢ OJHOW NepeMeHHOM. PelieHue KBaJpaTHBIX HEPaBEHCTB rpa)UyecKUM METOJOM M METOJ0M HHTEPBAJIOB.
MeTo MHTEpBAJIOB JJIsl pallMOHAIIBHBIX HEpaBEHCTB. [IpocTeliniie HepaBeHCTBa ¢ TapaMETPOM.

Pemenne TekCTOBBIX 3a7a4 C IOMOULIBIO HEPABEHCTB, CUCTEM HEPaBEHCTB.

HepaBeHCTBO ¢ AByMs IepeMEHHBIMHU. PelieHne HepaBeHCTBa ¢ JABYMs NEepeMEHHBIMU. CUCTEMBI HEPABEHCTB C ABYMs II€PEMEHHBIMU.
I'paduueckuii MeTo]| peleHus! CUCTEM HEPaBEHCTB C JIBYMsI IEPEMEHHbBIMHU.

DOyHKIUH

@ynkius. CpoiictBa (yHKUMHA: HYyTU (YHKIMH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIMM, MPOMEXYTKH BO3pAacTaHUs U YOBIBaHUS
¢byHK1MHU, YETHBIE U HEYETHBIE QYHKIMM, HAUOOJbIlIee U HAUMEHbIIIee 3HAaUeHUS (PYHKITUH.

KBagparuunas ¢ynkius u e€ cBoiictBa. Mcrons3oBaHne CBOMCTB KBaJpaTUYHOW (PYHKIMU aia permeHus 3anad. [loctpoenue rpadukxa
KBagpaTuaHO QyHkuuu. [lonoxenne rpaduka KBaIpaTHIHON (HYHKIIMK B 3aBUCUMOCTH OT € Koa(durmenToB. ['padukn GyHkmmii y =ax2, y =
a(x —m)?u y = a(x — m)? +n. [octpoenne rpahuKoB GYHKIHIA ¢ TOMOLIBIO TPEOGPA3OBAHHIA.

JpoGHo-nuueitHas ¢pynkuus. MccnenoBanue GyHKIMHA.

®ynkuys Y = X' ¢ HaTypalbHBIM OKa3aTeseM N U €€ rpaduk.

Yucii0BbIe NOCIE10BATEIBHOCTH M NPOIPECCHH

[TonsTre uucioBoil mocienoBaTelbHOCTH. KoHeuHble W OECKOHEUHBbIE MOcienoBaTeabHOCTH. OrpaHudyeHHas IOCJIe0BaTEIbHOCTD.
MounoToHHOo Bo3pacrtaromas (yObIBarolias) mocienoBareabHoCcTh. CrnocoObl 3aJaHus TOCIIEN0BATEIbHOCTU: ONUCATENbHBIM, TaOJIWYHBINA, C
MOMOIIBIO (POPMYITBI N-TO WIEeHA, PEKYPPEHTHBIH.

Apudmerndeckas 1 reomerpuueckas nporpeccuu. CBolcTBa WiIEHOB apu(METHYECKOH M reoMeTpuyeckor mporpeccuif. @opmyssl N-ro
qJieHa apu(PMETHUECKON U reOMETpUUecKol rporpeccuil. @opMyiibl CyMMBI IEPBBIX N WIEHOB apU(pMETHUECKON U T€OMETPUUECKON MPOrpecCuil.
3aauu Ha IPOLEHThI, 0AHKOBCKHE BKJIA/bl, KPEAUTHI.

[IpencraBienne o CXOAMMOCTHU MOCIEOBATEIILHOCTH, O CYMMHPOBAHUN OECKOHEYHO yOBIBAIOIIEH reOMETPHUECKOM MPOrPECCHH.

Meroa maremarnueckoit uHaykuuu. [Ipocreiimme npuMepsl.



Ilnanupyemble pe3yabTAThl 0CBOEHHUS Y4eOHOI0 MpeaMeTa «Aaredopa»

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yJIbTAThl OCBOCHHUS IIPOIPAMMBI IT0 MAaTEMATUKE XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHHUS:

IIPOSIBJICHUEM MHTEpeca K MPOLIJIOMY M HACTOALIEMY POCCHMCKONW MaTeMaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JOCTHIKEHUSAM POCCUUCKUX
MaTEMaTHKOB U POCCUHCKON MaTeMaTHYEeCKOH IIKOJIbI, K UCTIOIBb30BaHUIO 3TUX JOCTIKEHHUH B APYrUX HayKaxX U MPUKIATHBIX chepax;

2) rpaKIaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

TFOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEM TIpakJaHMHA M pealu3alMd €ro IpaB, NPEICTaBICHHEM O MaTeMaTUYECKUX OCHOBaX
(YHKLIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHMH, MPOLEAYp TIpa)IaHCKOro oOliecTBa (HampuMep, BbIOOPHI, ONPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3THYECKUX MPOOsIeM, CBI3aHHBIX C IPAKTUYECKUM ITPUMEHEHUEM JOCTHKEHUH HAayKH, OCO3HAHHEM BaXKHOCTH MOPAJIbHO-3THYECKHX
MIPUHLIMIIOB B JAESITEIBbHOCTU YYEHOTO;

3) TPY/10BOT0 BOCIIMTAHMSI:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE€ B pEUICHMM MPAKTUYECKUX 3a7ad MaTEMaTHUYECKON HaIpaBJIC€HHOCTH, OCO3HAHHEM BaXHOCTU
MaTeMaTHYeCKOro oOpa3oBaHUs Ha MPOTSIKEHUU BCEW JKM3HM Ui YCHEIIHOM MpOo(pecCHOHAIBHON AEATENIbHOCTH M pa3BUTHEM HEOOXOIMMBbIX
YMEHUH, OCO3HAHHBIM BEIOOPOM M MOCTPOSHUEM WHAWBHUIYAIBHON TPACKTOPUU 00pa30BaHUS M )KU3HEHHBIX TUIAHOB C YIETOM JIMUYHBIX HHTEPECOB
1 OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYeCKOro BOCIIUTAHMUS:

CIOCOOHOCTBIO K SMOIIMOHAILHOMY U 3CTETHUECKOMY BOCHPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 33/a4, PEIICHUM, PacCyXAeHUH, YMEHUIO
BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHoOCTel HAYYHOT0 MO3HAHUSI:

OpHEHTaIel B JAEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa,
MPUPOABI M 00IIEeCTBa, TOHHMMaHUEM MAaTeMAaTUYECKON HAyKH Kak c(epbl YeIOBEUECKOH NeATEIbHOCTH, 3TAllOB €€ pa3BUTHUS U 3HAYUMOCTHU JUIS
pa3BUTHS LUBWIM3ALMM, OBIIAJICHUEM SA3BIKOM MAaTeMAaTHKH W MaTeMAaTHUYECKOM KyJIbTYpOH KakK CpeICTBOM IIO3HAHUS MHpA, OBJAJECHHUEM
HAaBBIKaMU MCCIIEA0BATENBCKOMN 1€ATENbHOCTH;

6) ¢puzuueckoro BocnuTanus, GOPMUPOBAHUS KYJIbTYPbI 3/I0POBbS H IMONHOHAJILHOIO 0JIATONOTYYHsI:

TOTOBHOCTBIO MIPUMEHSTh MaTeMaTUYecKHe 3HaHUs B MHTEPECax CBOETO 37I0POBbs, BEJICHUS 37J0pOBOro 00pasa KU3HHU (30pPOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEXHUM 3aHATHI U OTIbIXa, pEryjspHas Qu3nyeckas akTHUBHOCTH), C(POPMUPOBAHHOCTHIO HaBbIKA pedIeKCUU, IPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY M TaKOr'o e MpaBa JAPyroro 4eJoBeKa;

7) 3K0JI0rHYecKOro BOCIIUTAHUS:



OpHEHTAIel Ha IPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM 71 pelleHus 3a/1ad B 00JIaCTH COXPAaHHOCTH OKPYKAIOLIEH cpeibl, INIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX IOCJIEACTBUHN JJIsl OKPYKAIOLIEH cpelibl, 0OCO3HAHUEM IJI00AJIBHOI0 XapaKkTepa SKOJIOTMYECKUX MpodieM U
IIyTEN UX PELICHUS;

8) aganTanuyu K H3MEHSIIOLUIMMCS YCJIOBHSM CONMATLHOI W MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEACIEHHOCTH, IIOBBILICHUIO YPOBHA CBOCH KOMIIETEHTHOCTH 4Yepe3 IPaKTUYECKYIO
JeSATeNbHOCTh, B TOM YHCJIE yMEHHE YYUTbCA y JAPYIHX JIIOJCH, MpuoOpeTaTb B COBMECTHOM JESTEIbHOCTH HOBBIC 3HAHUS, HAaBBIKK U
KOMIIETCHIIMM U3 OIIbITA APYIHX;

HE00X0AUMOCTBIO B ()OPMHPOBAHUU HOBBIX 3HAHUH, (POPMYIMPOBATH WUJEH, MOHITHUSA, TMIIOTE3bl 00 OOBEKTaX U SIBICHHUSX, B TOM 4HUCIIE
paHee HEU3BECTHBIX, OCO3HABATh 1€(UIMTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCIHPHHHMMATh CTPECCOBYIO CHUTYAaIlMI0 KakK BBI30B, TpPEOYyIOLIMH KOHTpMeEp,
KOPPEKTHPOBATh IPUHIUMAEMBbIC PELICHUS U ICHCTBUSA, (OPMYIUPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBHS, (JOPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHUS MPOrpaMMbl II0 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHus y oOydarommerocst OyayT chopMUPOBaHEI
MeTanpeAMeTHbIe PpPe3yJbTaThl, XapaKTEePU3YIOIIMECS OBJAJCHHUEM YHUBEPCAJIbHBIMHM I103HABATEIbHBIMHU JEHCTBUSAMH, YHHMBEPCAIbHBIMU
KOMMYHHUKATHUBHBIMH J€HCTBUSMU M YHUBEPCAIBHBIMU PETYIATUBHBIMU JCHCTBUSMHU.

ITo3naBaTenbHBIC YHHBEPCATbHbIC Y4eOHbIC 1eICTBHA
Bba3oBble jlornyeckue AeicCTBUA:

BBISIBJSITH U XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaT€MaTHYECKUX OOBEKTOB, MOHATHUN, OTHOLIEHUH MEXIy MOHSITHUIMH,
(dbopMynMpOBaTh ONpEeeNIeHUs MOHATUH, YCTaHABIMBATh CYIIECTBEHHBIH NMpPU3HAK KiacCU(UKAIMH, OCHOBAHHUS sl 000OIIEHUs M CpaBHEHUS,
KPUTEpUU IIPOBOJIUMOI0 aHAIN3a;

BOCIPUHUMATh, (OPMYJIHPOBaTh M IPEOOPA3OBBIBATh CYXACHUS: YTBEPAUTEIbHBIE U OTpHUIIATEIbHBIC, €AMHUYHbIC, YACTHbIE M OOUIME,
YCIIOBHBIE;

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHUBOpeuYUsi B (akTaxX, JaHHBIX, HAOMIOJEHHUSIX M YTBEPKICHUSX,
IpeAJIaraTb KpUTEPUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeJIaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M WHAYKTMBHBIX YMO3AKJIIIOYEHHUH, YMO3AaKIIOUEHUN 10 AHAJIOTHY;

pa3buparh J0Ka3aTeabCTBA MAaTeMaTHUYECKUX YTBEPXKJIEHUH (NpsiMble U OT IMPOTHUBHOTO), MPOBOJUTH CAMOCTOSTEIBHO JI0Ka3aTeIbCTBa
MaTeMaTHYeCKUX (PaKkToOB, BHICTPAWBATh ApryMEHTAINIO, TPUBOUTH IPUMEPHI U KOHTPIPUMEPHI, IPUMEHATh METO/I MaTeMaTUYeCKON MHAYKIIUH,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHUS;



BBIOMPATh CIIOCOO pelIeHus yueOHOM 3a/1a4uu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHs, BEIOMpATh HanbOosee MOIXOAAIMNNA ¢ YIETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).
Ba3oBble ncciienoBareLCKue 1eHCTBUSA.
HCIIOJIb30BaTh BOMPOCH KaK UCCIEI0BATENIbCKUI HHCTPYMEHT MO3HAaHUS, (POPMYIUPOBATh BOMPOCHI, (PUKCHPYIOIINE TPOTUBOPEUHE,
po0sieMy, CaMOCTOSTEIbHO yCTaHABIMBATh UCKOMOE U JaHHOE, OPMUPOBATH TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;
MIPOBOANTH MO CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY KCIIEPUMEHT, UCCIICIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMAaTHUECKOTO
00BEKTa, 3aBUCUMOCTEH OOBEKTOB MEKITY COO0ii;
CaMOCTOSITENIbHO (POPMYIUPOBATh 000OIEHUSI U BBIBOJBI MO pe3yjibTaTaM IMPOBEIEHHOTO HAOIIOACHMS, WCCIIEIOBaHUS, SKCIEPUMEHTA,
OLIEHUBAThH JOCTOBEPHOCTH MMOTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 00OOIICHHUIA;
MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIBUTATH MIPEIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.
PatGora ¢ undopmanmeii:
BBISIBIIATh HEJIOCTATOYHOCTH M M30BITOYHOCTH MH(OPMAIINU, JAaHHBIX, HEOOXOUMBIX ISl pEIICHUS 3a/1a4H;
BBIOMPATh, AaHAIM3UPOBATH, CACTEMATH3UPOBATh U HHTEPIIPETUPOBATh MHPOPMALIUIO PA3THMUHBIX BUIOB M (HOPM MPEICTaBICHUS;
BBIOMpATh GOopMy MpeacTaBieHHss WHPOPMAMK U WLIFOCTPUPOBATH PElIaeMble 33/a4d CXEMaMH, AMarpaMMaMd, HHOW TpauKoi M uX
KOMOHHALIMSIMU,
OLIEHUBATh HAIEKHOCTh MH(POPMAIIAH 110 KPUTEPHUSM, MTPEIIOKEHHBIM HITH C(HOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHukaTHBHBIEe YHHBepcalbHble ydeOHblIe AeilicTBUS

BOCIPUHUMATh U (OPMYJIUPOBATH CYKACHHUSI B COOTBETCTBUHU C YCIOBUAMHU U LENISIMH OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO
TOYKY 3pEHUS B YCTHBIX U IHCBMEHHBIX TEKCTaX, 1aBaTh MTOSICHEHMSI 110 X0y PELICHMs 3a/1a4yl, KOMMEHTUPOBATH MTOJIyYE€HHBIM PE3yJIbTaT;

B X0JIe 00CYKIEeHHUs 3a]aBaTh BOIPOCHI 0 CYIECTBY 00CYK/1a€MOM TeMbI, TPOOJIEMBI, PELIaeMOi 3a/1aui, BBICKAa3bIBaTh UJIEH, HAIICICHHbIE
Ha MIOUCK pEIICHHUs, COTIOCTABIISITh CBOU CYXACHUS C CYKICHUSMH IPYTUX YYaCTHUKOB JUaJIora, 0OHapyKUBaTh pa3IMyMie U CXOACTBO MO3ULMIL, B
KOPPEKTHOH opMe GopMyTUpOBaTh PA3HOTIIACHS, CBOM BO3PAXKECHHUS;

NPEJCTABIATh PE3YNbTaThl PEIIEHUs 3a]]au, SKCIEPUMEHTA, UCCIIEA0BAaHM, IPOEKTA, CAMOCTOSITEIbHO BHIOUPATh (OPMAT BBICTYIICHUS C
y4€TOM 3a/1a4 NPEe3eHTALUU U 0COOEHHOCTEHN ayTuTOPHH;

MOHUMAaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M HMHIMBUIYaJIbHOW paOOTHl MpU pPEUICHHH Yy4eOHBIX MAaTeMaTHYEeCKHX 3ajad,
MPUHUMATDH LI€Jb COBMECTHOM NeATENbHOCTH, IJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOM paboThl, paclpenensiTh BUIbl pabOT, 1OTOBapHBaThCS,
00CyX/1aTh MPOLIECC U Pe3ysbTaT paboThl, 000011aTh MHEHHUS HECKOJIBKUX JIIO/IEH;

y4acTBOBaTh B IPYNIOBHIX (popmax paboTsl (00CykaeHHss, 0OMEH MHEHUI, «MO3TOBBIE IITYPMBI» U UHBIE); BHIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJAMHUPOBATH CBOM JEHCTBUS C APYTMMH 4YJieHAaMH KOMaH[bl, OLIEHHWBAaTh KayecTBO pe3yjbTaTa M KAaueCTBO CBOEro BKJaja B OOLIUil
pe3ynbTaT No KpUTepusm, chopMyJIMPOBAHHBIM YYACTHUKAMU B3aWMOIEHCTBUS.



PeryisiTUBHbIE YHHBEpPCAJbHBIE YUeOHbIE JIeiicTBUS
Camoopranuszaums:
BBISIBIIATH TPOOJIEMBI JJIsl PEIICHUS] B )KM3HCHHBIX M YUYEOHBIX CHTYallUsX, OPUCHTUPOBATHCS B PA3IUYHBIX MMOAXO0AX HMPUHATHS PEIICHUN
(MHAMBUIYATBHOE, TPYIIIIOBOE);
CaMOCTOSITENTLHO COCTAaBIISATh IUIAH, aITOPUTM PEHICHHs 3aJaud (WM €ro 4acTh), BHIOMpATh CIOCOO pEIICHUs C y4ETOM HMEIOUINXCS
PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEHICHUI C YYETOM HOBOM WH(MOPMAIIHH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:
BJIAJIETh CIIOCOOAaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOLIecca U pe3ysibTaTa PelIeHUs MaTeMaTHUeCKOW 3aJaun, CAMOMOTHUBALIUU H
pednekcun;
MPEBUJICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPHU PEIICHUM 3a7add, BHOCHTh KOPPEKTHBBI B JICATEIHPHOCTH HA OCHOBE HOBBIX
00CTOSITETTLCTB, HAWICHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHE PE3YJIbTaTa JACATEIBHOCTH MTOCTABICHHOW LIEH U YCIOBUSAM, OOBSCHSATh IPUYHHBI JIOCTUKCHUS WK
HEJOCTHIKCHHUSI [IEJTM, HAXOUTh OMIMOKY, 1aBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY;
BBIPa)KaTh SMOIIMU NIPU U3yYCHUN MaTeMaTHUECKUX 00BEKTOB U (DAKTOB, TaBaTh YMOIMOHAIBHYIO OIICHKY PEIICHHUS 3a/auu.

INPEAMETHBIE PE3YJIbTATbBI
K xonuyy obyuenusn ¢ 1 knacce odyuarowuiica noayuum cieoyroujue npeomemmusle pe3yibmamaol:
Yucaa 1 BLIYUCIEHUS
PanmonannHBIC YnCIIa.
[lepexonuth OT 0oAHOHN (HOPMBI 3amuMcHU 4YMCeN K JApYyroi (mpeoOpa3oBBIBATH AECATUYHYIO JpPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSITUUHYIO, B YACTHOCTU B OECKOHEUHYIO JECSITUUHYIO IpO0B).
Hcnonb30BaTh NOHATHS MHOKECTBA HATYPAJIBHBIX YHUCEII, MHOYKECTBA LEJIBIX YHCEN, MHOKECTBA PAllMOHATIBHBIX YHACEII PU PELICHUHN
3a7a4, IPOBEICHUU PACCYKACHUN U I0KA3aTENIbCTB.
[Tonumath 1 0OBSACHATH CMBICH MO3UIIMOHHON 3aMTUCH HATYPaIbHOTO YHCIIA.
CpaBHUBATh ¥ yHOPSI0YMBATh PAlMOHAJIBHBIEC YHCTIA.
BrimonHsaTh, coueTasi yCTHbIE M MHUChbMEHHBIE TPUEMBI, apU(PMETHIECKUE EHCTBHS C PallMOHATBLHBIMHU YHCIIAMH, UCIIOJIL30BaTh CBOMCTBA
YyCell ¥ ITPaBWIIA IEVCTBUN, PUEMBI PALIMOHAIBHBIX BBIUUCICHUM.
BBINoHATE AEHCTBUS CO CTENEHAMH C HATypaIbHBIMU MTOKA3aTEIISIMH.
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Haxonuth 3Ha4eHUs YUCIIOBBIX BBIPAKEHUM, COACPIKAIIUX pPAlMOHAJIBHBIC YMCIA M CTENEHW C HATypaJbHBIM IOKa3aTelieM, MPUMEHSTH
Pa3sHOOOpa3HbIE CIIOCOOBI U MTPUEMBI BBIYMCIICHUS, COCTABIIATh M OLICHUBATh YHCIIOBBIC BHIPAKEHUS MPU PEIICHUH MPAKTHYCCKUX 3a7ad U 3a7a4 U3
IPYTUX Y4€OHBIX ITPEIMETOB.

OKpyrisiTh YuCia ¢ 3aJIaHHOW TOYHOCTBIO, @ TAaKXK€ MO CMBICIY MPAKTUUYECKOW CUTYyalluH, BBIMOJIHATH MPUKUJKY U OLIEHKY pe3yibTaTa
BBIYMCIICHHH, OIIEHKY 3HAYEHHI YUCIIOBBIX BBIPAKECHHM, B TOM YHUCIIC MPU PEIICHUH NMPAKTHYECKUX 3a/1a4.

Pemate TekcToBbIE 3amaun apuPMETHYECKUM CIIOCOOOM, HCIIOJIB30BAaTh TAOIMIIBI, CXEMbI, YEPTEKH, APYTHE CPEACTBA MPEICTABICHUS
JAHHBIX [IPU PEILICHUU 3a]1a4.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 3a7auM, CBSI3aHHBIE C OTHOIICHHWEM BEJIMYMH, MPOMOPIUOHAIBHOCTHIO BEIUYHUH, MPOILEHTAMU,
MHTEPIPETHPOBATH PE3YJIbTAThI PEIICHUS 3a]1a4 ¢ YIYETOM OIpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

JenumocTsb.

Jloka3epiBaTh W MPUMEHSTH MPU PEIICHUHW 3a1ad NMpU3Haku JaenuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npu3Haku ACTUMOCTH CyMMBI U
MIPOM3BEICHUS LIEIIBIX YUCEL.

PacknanpiBaTh Ha MHOXKHUTENN HATypaIbHbIC YKCTA.

CB0OOAHO OMIEPHPOBATH MOHATUSAMHU: YETHOE YNCII0, HEYETHOE YHMCIIO, B3AaUMHO IIPOCTHIE YKCIIa.

Haxonuth HanOosbimii OOMIMK JEIUTENh U HAaUMEHBIIEe O0Iee KPaTHOE YKCENl M HMCIOJb30BaTh MX IPH PEIICHUHU 3a7ad, IPUMEHSITH
anroput™ EBkinna.

OrniepupoBarh MOHATUEM OCTATKa MO MOJYJIIO, IPUMEHSITH CBOMCTBA CPABHEHUH 0 MOIYIIIO.

AJiredpanyecKkue BbIpaKeHus!

BripakeHus ¢ nepeMeHHBIMH.

Hcnonbk3oBath anredpandeckyto TEPMHUHOJIOTHIO U CHMBOJIUKY, IPUMEHSTH €€ B MPOIIECCE OCBOSHHS Y4eOHOTO MaTepHaia.

HaxonuTh 3HaueHns OYKBEHHBIX BBIPAKEHUHN NIPU 3aJaHHBIX 3HAYCHUSX TIEPEMEHHBIX.

Hcnonp30BaTh MOHATHE TOXKIECTBA, BHITIOIHATH TOXK/IECTBEHHBIE TTPEOOPa30BaHUs BBIPAKEHUH, TOKA3bIBATh TOXK/IECTBA.

MHOTOYJICHHI.

BrinonasaTe mpeodpa3zoBaHus 1EJ0T0 BBIPAKEHUSI B MHOTOWICH MPUBEICHUEM MOJ00HBIX CIaraéMbiX, pACKPBITHEM CKOOOK.

BrimonHsaTe AecTBUA (ClIOXKEHUE, BRIUWTAHUE, YMHOKEHHE) C OJTHOWICHAMH U C MHOTOWICHAMH, NMPUMEHATHh (POPMYIIBI COKPAIIEHHOTO
YMHOXEHUS (KBaapaT U KyO0 CyMMBbI, KBaapaT U Ky0 pa3HOCTH, pa3HOCTb KBaJpaTOB, CyMMa U Pa3HOCTb KyOOB), B TOM 4YMCIE JJi YIPOIICHUS
BBIYMCIICHHI.

OcCyIIecTBIATh pa3joKEHUE MHOTOWICHOB HAa MHOXHUTENH C TIOMOINBIO BBIHECEHUS 3a CKOOKH OOIIEr0o MHOXHTENS, TPYMIHUPOBKU
clIaraeMbIX, MPUMEHSST GOPMYITBI COKPAIIEHHOTO YMHOKEHUSI.

[IpumMeHnsaTs mpeoOpa3oBaHUsI MHOTOUWICHOB JIJISl PEIICHUSI PAa3JIMYHBIX 33/1a4 U3 MAaTEMAaTHKU, CMEXHBIX MPEAMETOB, U3 PEATbHON MPAKTHKHU.

Hcnons30BaTh CBOMCTBA CTETICHEH C HATYPAIbHBIMU MTOKA3aTESIMU IS Pe0OPa30BAHUS BBIPAKESHUMN.
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YpaBHeHMsI M HEPABEHCTBA

Pemarp nuHeElHbIE ypaBHEHMS C OJHOM IEPEMEHHOMW, NMPUMEHSA IPaBWJIA IEpexoja OT MCXOIHOIO YPABHEHMs K PAaBHOCHIBHOMY €MY.
IIpoBepsTs, SABIAETCA JIM YUCIIO KOPHEM YPABHECHMS.

[TonOupats npuMepsl nap YUCE, ABJISIOIINXCS PELIEHUEM JIMHEWHOTO YPAaBHEHMS C ABYMS [IEPEMEHHBIMHU.

CTpouTh B KOOPIAUHATHON MJIOCKOCTU IpauK JMHEHHOTO YPAaBHEHHS C IBYMS IIEPEMEHHBIMH, MOJIb3YsACh IPaUKOM, IPUBOAUTH TPUMEPHI
pellIeHns] ypaBHEHUS.

Pemiate cuctemsl IByX JIMHEHHBIX YPaBHEHUI ¢ IByMs IEPEMEHHBIMU, B TOM YHUCIIE IPaQUUECKH.

CocTaBiATh U peliarh JIMHEHHOE YPAaBHEHUE WJIM CUCTEMY JIMHEHHBIX ypaBHEHUI IO YCIIOBHUIO 337a4d, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4! MOJIy4YECHHBIN pe3yJIbTaT.

DOyHKIUH

Koopaunats! u rpaduku.

N300pakaTh Ha KOOPAUHATHOM MPSMON TOUKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpPJHMHATaM, JIy4d, OTPE3KH, MHTEpBaJbl, 3allUCBHIBATh
YHCIIOBbIE IPOMEKYTKH Ha allre0pandyeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKHU IO 33/1aHHBIM KOOPIUHATaM.

@yHKIUN.

Ctpoutb rpaduKu TUHEWHBIX (YHKITHIA.

OnuceiBaTh ¢ NOMOIIbIO QYHKIMI HM3BECTHBIE 3aBUCHMOCTH MEXAY BEIMUYUHAMU: CKOPOCTh, BPEMSI, pACCTOSIHUE, 1IEHA, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTs 3HaueHune GyHKINU 110 3HAUEHHIO €€ apryMeHTa.

[Tonumates rpaduueckuii crocod MpencTaBlIeHus U aHaIM3a MHPOPMAIIMK, U3BJIEKATh U UHTEPHPETUPOBATH MHGPOPMAIIHIO U3 TpadUuKOB
pEAJIbHBIX ITPOLIECCOB U 3aBUCUMOCTEM.

Hcnonb3oBath cBOICTBA (QYHKIMH JIs aHanu3a rpadUKOB pealbHBIX 3aBUCUMOCTEH (HynH (PYHKIHH, IPOMEXYTKH 3HAKOIOCTOSHCTBA
(GyHKIIMH, TPOMEKYTKH BO3pacTaHUs U yObIBaHUS (PYHKIIMH, HauOoJbIllee U HAaMMEHbIIee 3HaUeHUs (QYHKIUN).

Hcnonb30Bath rpaduKky Ui UCCIIEAOBAHUS MPOLIECCOB M 3aBUCUMOCTEH, MTPH PEeIIeHUH 33734 U3 IPYTruX Y4eOHBIX MPEAMETOB M peabHOM
KU3HU.

K xonuy o6yuenus 6 8 knacce ooyuarowuiicsa noayuum ciedyloujue npeomemuble pe3yibmamal:
Yucjaa v BBIYMCIEHUS
HppaunoHanbHeie ynca.
[ToHMMAaTh ¥ UCIIOIB30BATh MPEACTABICHUS O PACIIUPEHUN YU CIOBBIX MHOMXKECTB.
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CB00OOIHO OnepupoBaTh MOHATUAMU: KBAaJPaTHBIA KOpPEHb, apHU(PMETHUECKUN KBaJpaTHBI KOpPEHb, MPPALMOHAIBHOE YHCIIO, HAXOIUTb,
OLIEHUBATh KBAJpaTHbIE KOPHH, HUCIOIb3YysS NPU HEOOXOAMMOCTH KalbKYJISATOpP, BBIIOJIHATH IPEeoOpa3oBaHUS BBIPAKEHHH, COAEpIKaLIUX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEH.

Vcnonp30BaTh HavyaIbHbIE PEICTABICHUS O MHOYKECTBE JICHCTBUTENBHBIX YHCEN JUIsl CPABHEHHSI, OKPYTJICHHUS U BBIYMCICHUH, H300paxarh
JEHCTBUTEIBHBIE YMCIIA TOYKAMU HAa KOOPIAUHATHON IIPSIMOU.

Hcnonb30Barh 3anmucu OOJBIIMX M MalblX YHMCEN C IMOMOILBIO JECATHUYHBIX ApoOeil u creneHed uucina 10, 3amuceiBaTh U OKPYIVIATh
YHCJIOBBIC 3HAYEHHUs] PEaIbHBIX BEJIMYUH C MCIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

JemnumocTs.

CB00OOIHO OllEepUpOBaTh MOHATHUEM OCTaTKa IO MOJYJIO, IPUMEHSATh CBOWCTBA CPAaBHEHHM IO MOJYJIO, HAXOAUTh OCTATKU CYMMBI U
IIPOU3BEICHNUS 110 JAHHOMY MOJYIIIO.

Auredpanyeckue BbIpaKeHH

JpoOHO-palinoOHAIEHBIC BEIPAKEHUS.

HaxonuTe nomycTuMble 3Ha4eHUsI IEPEMEHHBIX B IPOOHO-PALIMOHAIBHBIX BBIPAXKECHUSAX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM JIPOOH.

BeimonHATs puBeieHne anredpandeckux apodeit K 00IeMy 3HaMeHATeINI0, CII0KEHUE, YMHOKEHUE, JIeTICHHE areOpandeckux Apooeii.

BbINONHATE TOX/1€CTBEHHBIE TPEOOPa30BaHUs PALIMOHAIBHBIX BBIPAXKEHUH.

[TpumMeHnsTH Ipeodpa3zoBaHKs BEIPAXKEHUH U1 pEeLIeHNs PA3IMYHbIX 33/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEAMETOB, U3 PEalbHOM MPAKTUKH.

Crenenu.

[IpuMeHsTh MOHATHE CTENEHH C LENbIM MTOKA3aTeJIeM, BBIIOJIHATh NMPeoOpa3oBaHMs BbIPAXKEHHUM, COAEPIKALIUX CTENEHU C LIEeJIbIM
[IOKa3aTeNeM.

HppanmoHaibHbIE BEIPAKEHUS.

HaxonuTe nomycTuMble 3Ha4eHUsI IEPEMEHHBIX B BBIPAKEHUSX, COJIEPKAIIUX apU(PMeTHUIeCKHe KBaApaTHbIe KOPHH.

BoinonHsATe peoOpazoBaHus UppaIlMOHATbHBIX BHIPAKEHUH, UCIIONIb3Yys CBOWCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

Pemrate kBaspaTHBIEC YpaBHEHHUS.

Pemate 1poOHO-paliiOHaIbHBIE YPABHEHUS.

Pemrate nuHeiHbIE ypaBHEHUS C TApaMETPaMU, HECIIOKHBIE CHCTEMBI JINHEWHBIX YPAaBHEHUHN C TapAMETPAMH.

[IpoBoauTh UCCleOBaHNS YpaBHEHHUI U CUCTEM ypaBHEHUH, B TOM YHUCIIE€ C IPUMEHEHUEM IpaduuecKux MpercTaBiIeHui (YyCTaHaBINBATb,
UMeeT JIM ypaBHEHUE WU CUCTeMa ypaBHEHUH PEIIeHuUs, €CIIM UMEET, TO CKOJIbKO, U TpoYee).

[lepexonuth OT cioBecHON (GOPMYIUMPOBKH 3afaun K €€ aireOpanvyeckoid MOJETH C IOMOIIBI0 COCTABJICHHUS YpaBHEHHUS WM CHUCTEMbI
YPaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUYU C KOHTEKCTOM 3a/1a4¥ NIOJIyYECHHBIN PE3YJIbTaT.
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[IpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH, PEIIATh JUHECHHbIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX
CHCTEMBI, J1aBaTh IrpauyeCcKyr0 WILTIOCTPALIMI0O MHOXKECTBA PEIlICHU HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUH

[TonuMathb 1 UCIONIb30BATh (PYHKIMOHAIBHBIE MTOHSATHUS U SI3bIK (TEPMUHBL, CHMBOJINYECKUE 0003HAUEHHS ), ONIPEIEIATh 3HaUeHHEe (PYHKIUU
10 3HAUEHUIO apryMEHTa, ONpeAeNsaTh CBOMCTBa (pyHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku GyHKIUHN , OMKCHIBATH CBOMCTBA YMCIOBOU (DYHKIUU 1O €€ rpaduky.

K xonuy ooyuenusn ¢ 9 knacce ooyuarowguiica noayuum cieoyroujue npeoMemHuble pe3yibmamol:

Yucsia 1 BbIYUCTICHUSA

CB0OOOIHO oOmepupoBaTh MOHATUSAMHU: KOPEHb N-il CTENEHH, CTENEeHb C palMOHAJIbHBIM IOKa3aTelieM, HaXOIUTh KOpPEHb N-il CTemeHu,
CTENEHb C pallMOHAIBHBIM IOKA3aTEeJIeM, HUCIONb3Ysl MPH HEOOXOIUMOCTH KaJIbKYIATOP, MPUMEHATh CBOWCTBA KOpHA N-U CTENEHU, CTEIICHH C
palMoOHAIBHBIM ITOKa3aTEeJIEM.

Hcnonb30BaTh MOHATHE MHOKECTBA ICUCTBUTENIBHBIX YHCEIT IPHU PEIICHUU 3a]1a4, TPOBEACHUHU PACCYKICHHIN U I0KA3aTeIIbCTB.

CpaBHMBaTh M YHOPSAOYMBATH JEHCTBUTENIbHBIE YHCIA, OKPYIISATh JCUCTBUTENIbHBIE YHCIA, BBINOJIHATh NPUKUAKY pe3yibTaTa
BBIYMCIICHH, OLIEHKY YUCJIOBBIX BbIPAKEHUM.

Anaredpanyeckne BbIpasKeHUsI

CB0O0OOIHO ONIEPUPOBATH MOHATHEM KBAJIPATHOTO TPEXWICHA, HAXOIUTh KOPHU KBAIPATHOTO TPEXUIICHA.

PacknanpiBath KBaIpaTHBIN TPEXUIICH HA TUHEHNHBIC MHOXKHUTEIH.

YpaBHeHusi U HepaBeHCTBA

Pemate nmuHelHbIE ¥ KBapaTHBIC YpaBHEHUS, YPaBHEHUS, CBOISIIMECS K HUM, APOOHO-pAIlMOHAIbHBIC YPaBHEHUSI.

Pemiate Heca0KHbBIE KBaIpaTHBIE YPaBHEHUS C TapaMETPOM.

Pematp nuHeliHbIe HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, UCTIOIB30BAaTh METOJ] HHTEPBAIOB, H300paxaTh pElIeHNe HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIICHHUE C ITOMOIIBI CHMBOJIOB.

Pemate cuctembl IBYX JMHEHWHBIX YpaBHEHUM C JIBYMSI MEPEMEHHBIMH M CHUCTEMBI JBYX YPaBHEHUM, B KOTOPHIX OJHO YpaBHEHUE HE
SIBJISIETCS] JINHEWHBIM.

Pemiate HecnoKHbBIE CUCTEMBI HEIMHEMHBIX YPABHEHH ¢ TapaMETPOM.

[TpuMeHsITh METOABI PABHOCUIIBHBIX MPEOOpa3oBaHUi, 3aMEHBI IEPEMEHHOMN, TpaUyecKoro MeToa Mpu pelIeHur ypaBHeHUH 3-U u 4-ii
CTEIECHEN.

Pemarh cuctempl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAIPATHOE HEPABEHCTBO, M300pakaTh pelIeHNE CUCTEMBI
HEPaBEHCTB HA YUCJIOBOW MPSMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemiate ypaBHEeHMSs, HEpaBEHCTBA U UX CUCTEMBI, B TOM YHCII€ C OTPAHUYECHUSIMU, HAIIPUMED, B LEIBIX YACIAX.
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[TpoBoaNTH MCCIEOBAaHNS YPaBHEHNH U CUCTEM YPaBHEHHH, B TOM YHCJIE C IPUMEHEHNEM TpaduiIecKuX MpeacTaBiIeHui (yCTaHABIUBATS,
MMEET JIM ypaBHEHHE WM CUCTEMa YPaBHEHUH PELIeHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoYee).

Pemate TekcTOBBIE 33/1a4K aNTeOpandeckuM CIIocoOOM C TIOMOIIBIO COCTABJICHUS YPaBHEHUH, HEPABEHCTB, HX CUCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI U COCTABJICHUS MaTeMaTH4YeCKOW MOJIENN peabHOM CUTYallMH WM MPUKIAJHOMN
3a7a4M, HHTEPIPETUPOBATh NOJTYYCHHbIE PE3YJIbTATHI B 33/IaHHOM KOHTEKCTE.

YucoBble MOCT€T0BATETLHOCTH U POTPecCH

CB0OOHO OmepHpOBaTh MOHATHAMH: 3aBUCHMOCTh, (DyHKIUS, rpaduk (yHKIUH, HpsAMas HPONOPIHOHATIBHOCTh, JHHEHHAs (QyHKuus,
oOpaTHast MPOMOPIHOHAILHOCTE, apadoia, rurnep0oiia, KyCOYHO-3a1anHast PyHKITUS.

HccnenoBath GyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIA: 00IAaCTh ONpeaesICHNs, MHOKECTBO 3HAYCHHUH, HYJIN (QYHKIHH,
NPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHHs M yObIBaHHSA, YETHOCTh W HEYETHOCTh, HAMOOJbIIEC M HAWMEHbIIEEe 3HAYCHUS,
ACHMIITOTBI.

Pacrio3naBate kBagpaTHuHyto (QyHKIHIO IO QopMysie, MPUBOAUTH MPUMEPHl KBAJAPATUYHBIX (DYHKIUH W3 pealbHON JKU3HH, (PHU3MKH,
reOMETPHH.

OmnpenensTh MoJ0KeHUe rpaduka KBaJApaTHIHON (QYHKIIMU B 3aBUCUMOCTHU OT €€ KO PHUIIUCHTOB.

CtpouTth rpadk KBaapaTHIHON (QYHKIIMH, ONUCHIBATH CBOMCTBA KBapaTHYHON (QyHKIMH 110 e€ rpaduKy.

Hcnonp30BaThk CBOMCTBA KBaAPATHYHOMN (DYHKIMY JUISl pEILICHUS 33/1a4.

Ha npumepe kBaapatuuHoii GyHKIMH cTpouTh rpaduk ¢pynkimu y =af(kx + b) + ¢ ¢ momorpto npeodpazoBanwmii rpaduka gynxumu y=Ff(X).

WiroctpupoBath ¢ TOMOIIBIO TpaduKa peaTbHYI0 3aBUCHMOCTh MIIH TPOIECC 110 UX XapaKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpHYECKAsI MPOTPECCHH

CB0OO/IHO OTIEPUPOBATH MOHITUSMH: TIOCIIEIOBATEILHOCTD, apH(PMETHYSCKAsT K TEOMETPHUECKAst IIPOTPECCHHU.

3amaBaTh MMOCIE0BATEIBHOCTH Pa3HBIMH CIIOCOOAMH: OMTUCATENLHBIM, TAOJINYHBIM, C TOMOIIBIO (GOPMYIIBI N-TO YieHa, PEKyPPEHTHBIM.

BBIMOTHATE BBIYMCIICHHS C MCIIONB30BaHUEM (OPMYJT N-TO 4iieHa apupMETHUECKOH W TeOMETPHYECKOH MPOrpeccrii, CyMMBbI MEPBBHIX N
YJICHOB.

N300paxkaTh WiCHBI IOCIIEA0BATEIILHOCTH TOYKAMHU HA KOOPIUHATHOM TIOCKOCTH.

Pemate 3a1auu, CBI3aHHBIC ¢ YMCIOBBIMHU MOCIIEA0BATEIBHOCTAME, B TOM YHCIIC 334l M3 PEATbHON KU3HH (C UCIIOJIb30BAHUEM
KaJIbKYJATOPA, HU(POBBIX TEXHOJIOTHI).

Pacro3HaBath ¥ IPUBOUTH TPUMEPHI KOHEUHBIX U OECKOHEUHBIX TOCIIEI0BATEILHOCTEH, OrPAHUYEHHBIX TOCIIEI0BATEILHOCTEH,
MOHOTOHHO BO3pacTaromux (yOBIBAIOIINX ) TTIOCIEIOBATEILHOCTEH.

HmeTp mpencraBieHue O CXOAWMOCTH IMOCIEAOBATEIbHOCTH, YMETh HaXOJUTh CyMMY OECKOHEUHO YOBIBAIOIICH I'€OMETPUYECKOM
HPOTPECCHH.

[TpuMeHATh METO/I MATEMATHUECKON MHAYKIIMH TIPH PELICHUH 3371a4.
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TemaTn4yeckoe NIAHUPOBaAHME MO MPeAMETY «AJIredpar

7 KJIACC
N Obuee Koutpoabusie DyeKTpoHHBIE (LM (PpPOBLIE)
°n/m HaumenoBanue pasaejaa, TEMbI KOJIHYI€eCTBO /npaKaneCKne
o0pa3oBaTeJIbHBIE pecypchl
4acoB padoThI
1. Yncaa v BbIYHC/ICHHS. 25
bu6nuoreka [IOK
11 PanmonansHbIe yncia (MOBTOPEHHE). 8 1/0 https://m.eds00.ru/7f415b90
9 bubmuorexa [JOK
1.2 CreneHsb ¢ HaTypaJIbHBIM [10Ka3aTeIEM. 1/0 https://m.eds00.ru/7f415090
8 bubnuorexa [JOK
13 JlemMocT®. 0/0 https://m.edsoo.ru/7f415b90
2. Aaredpanveckune BbIpaKeHHsI. 52
7 bubnnoreka IIOK
2.1 BreipaxkeHus ¢ nepeMeHHBIMH. 1/0 https://m.edso0.ru/7f415690
29 MHoOro4yieHsl. 14 1/0 bubnuotexa [JOK
' https://m.edsoo.ru/7f415b90
N 31 bubmuorexa [JOK
2.3 DopMyITbl COKPAIEHHOTO YMHOXKEHHUS. 1/0 https://m.eds00.ru/7f415b90
3. OyHKUMH. 23
31 Koopaunats! 1 rpapuxu QyHKINH. 11 0/0 bubnmnorexka HOK
' https://m.edsoo.ru/7f415b90
. 12 bubmuoreka [JOK
3.2 | Jlunciinas pyHKuus. 1/0 https://m.eds00.ru/7f415b90
4. YpaBHeHHUs M CHCTeMbl YPABHEHH. 28
. 13 bubmmoreka [JOK
4.1 JIMHCHHEIC ypaBHCHHS. 1/0 https://m.edsoo.ru/7f415b90
4.7 VYpaBHEHHUS U CHCTEMBI YpaBHEHHI. CUCTEMBI IMHENHBIX YPAaBHEHUM. 15 1/0 bubmuoreka [JOK
' https://m.edso0.ru/7f415b90
5. [loBTOpEeHue, 06001IeHNE, CUCTEMATH3 AU 3HAHUIA. 8 1/0 E{tﬁ;?/%?;ﬁ&?ﬁ/? £415b90
OBUIEE KOJIMYECTBO YACOB 110 ITIPOI'PAMME 136 9/0
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8 KJIACC

Oomree Koutpoasusre OuexkTpoHHble (MU(pPOBLIE) 00pa3oBaTeJbHbIE
Ne ni/m HaunmenoBaHue pasjaena, TeMbl /mpakTH4YecKHe
KOJIMY€CTBO 4aCOB pecypenl
padoThI
1. Yncaa v BoIYMCICHUS 23
. bu6nmoreka [IOK
1.1 | Keaxparueiii kopeih 10 0/0 https://m.edsoo.ru/7f417af8
. bubnmoreka [JOK
1.2 | Cranpapribiii B wmCna, ! 110 https://m.ed]sloo.ru/7f417af8
1.3 JlenMMoCTh 6 0/0
2. Apudmernyeckue BbIpasKeHHs 33
bub K
2.1 | ToxaecTBEHHbIC PEOOPA30OBAHMSI. 8 1/0 Ir/]lttglsd-(/)/T;]KSdEoOo ru/7fA17af8
bubnnoreka IIOK
2.2 | Crenenu 8 0/0 https://m.edsoo.ru/7f417af8
bub OK
2.3 | JIpoOHO-paiiioHaIbHBIE BBIPAKEHHUS 17 1/0 If/llttg?'(;/TrflK: d];Io o.ru/7fA17af8
bu6nuoreka [IOK
3. Oynxunn 15 1/0 https://m.eds00.ru/7f417af8
4. YpaBHeHHUS M HepaBeHCTBA 48
bu6nuoreka [IOK
4.1 | Hepasencrsa 13 110 https://m.edsoo.ru/7f417af8
bubnmnoreka [JOK
4.2 | ApoOHO-pannoHaIbHbIE ypaBHEHHS 17 1/0 hitps://m.e d];IO o ru/7f417af8
but6mmoreka [IOK
4.3 | KeanpatHeie ypaBHeHms 18 110 https://m.edsoo.ru/7f417af8
5. lloBTOpEeHue, 00001eHNE, CHCTEMATH3 AU 17 1/0
3HAHUM
OBUHIEE KOJIMYECTBO YACOB I10 136 8 /0

ITPOI'PAMME
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

Neni/m HaumenoBaHue pa3jaesia, TeMbl Oo0wee KonTpoJsbHbie/ JuieKkTpOHHbIE (LU poBbIE)
KOJINY€CTBO NMPaKTU4ecKue o0pa3oBaTe/ibHbIE pecypchl
4acoB padoThI
1 OyHKIHIN 24 1/0 Bbu6nmoreka [{OK https://m.edsoo.ru/7f419d08
2 VYpaBHeHus u HepaBeHcTBA. KBagparHbie 17 1/0 bu6moreka LIOK https://m.edsoo.ru/7f419d08
HEpaBEHCTBA
3 YpaBHEeHUs U HEpaBEHCTBA. Y PaBHEHMS, 29 1/0 bu6mmoreka [{OK https://m.edsoo.ru/7f419d08
HEPaBEHCTBA M UX CUCTEMBI bubaunorexa IIOK https://m.edsoo.ru/7f419d08
4 YucnoBeie OCIEA0BATEABHOCTH U 27 210 bu6mmoteka [IOK https://m.edsoo.ru/7f419d08
MIPOTPECCHH.
UYucna u BeuuciaeHus. Ajredpandyeckue
5 BbIpakeHUs1. CTENEeHb ¢ PallMOHAIbHBIM 15 1/0 bu6muoreka ITOK https://m.edsoo.ru/7f419d08
noKaszaTesieM
6 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 24 2/0 bu6mmoteka [IOK https://m.edsoo.ru/7f419d08
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 8/0

ITPOI'PAMME
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