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[MOSACHUTEJIbBHASA 3ATIMCKA
PabGouast mporpamma yueOHOro mnpemmera «Anredpa» (mpeaMeTHas o00JIaCTh

«MaremaTnka») Ha YpOBHE OCHOBHOTO OOIIETO OOpa30BaHUsI COCTaBlieHa Ha OCHOBe TpeOoBaHM K
pe3yabTaTaM OCBOCHHS HPOTrpaMMbl OCHOBHOTO o0miero obpasoBaHus DenepanibHOTO TOCyAapCTBEHHOTO
00pa30BaTeNpHOTO CTaHAApTa OCHOBHOTO oOmero obpazoBanus (manee — @I'OC O0O0), denepaibHOI
o0pa3oBaTeNnpHON MPOrpaMMbl OCHOBHOTO o0miero obpazoBanus (maee — DOII O00), DenepanbHOI
paboueil mporpammbl 0o ydyeOHOMY mpenMery «Anrebpa» (manee — OPII «Anrebpay), a Takxe
OpUEHTHpPOBAaHA Ha IIEJIEBbIE TNPUOPUTETHI, CPOpPMYIUpOBaHHBIE B deaepaibHO pabouelt mnporpamme
BOCIIUTAHHS.

Anrebpa ABIsS€TCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOI'O OOIIEro o0pa3oBaHMs: OHa 00ecreynBaeT
U3y4eHHE IPYTUX IUCIMIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK M T'yMaHUTApHOTO ITUKJIOB, €€ OCBOCHUE
HE0O0X0IUMO AJIsl MPOJOJKEHHsT oOpa3oBaHUS W B IOBCEJHEBHOM >Ku3HU. Pa3zButhe y oOydaromuxcs
HAYYHBIX MPEICTABICHUA O TMPOUCXOXKICHUM W CYIIHOCTH anreOpanyecKux abCTpakimid, crocode
OTPaKEHHMs] MaTeMaTU4YeCKOM HayKOW sBIE€HMM M MpPOIEcCOB B MpPUPOAE U  OOIIECTBE, POJIH
MaTeMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM IIO3HAHMM M B TPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO
HaY4YHOTO MMPOBO33PEHUSI U KaueCTB MBIIUICHUS, HEOOXOIUMBIX JUIs aJaTalli B COBPEMEHHOM LIU(PPOBOM
obmectBe. M3yuenue anredpsl oOecrednBaeT pa3BUTHE YMEHHs HAONI0IaTh, CPaBHUBATh, HAXOIUThH
3aKOHOMEPHOCTH, TPeOYeT KPUTUUHOCTH MBILIIEHHSI, CHOCOOHOCTH apryMEHTHPOBAaHHO 00OCHOBBIBATh CBOU
JeMCTBUSL M BBIBOJBI, (OPMYIHpOBaTh yTBepkAcHUsA. OcBOeHHE Kypca anreOpbl 0OecreunBaeT pa3BUTHE
JIOTMYECKOT0 MBILUIEHUS] 00YYalOIUXCs: OHM HCHOJb3YIOT JEIyKTUBHbIE U WHIAYKTUBHBIE PACCYXKAEHUS,
o0o0mieHne © KOHKpETH3alHio, adcTparupoBanne W aHajoruo. OOydeHue anredpe mpenarnogaraet
3HAYUTEIbHBI O00BEM CaMOCTOSTENBHOW JEATENBHOCTH OO0YYalolIMXCs, I03TOMY CaMOCTOSITEIbHOE
peleHue 3a1a4 SBISIETCS peain3anneil eI TeNbHOCTHOTO PUHIIAIIA O0YICHUS.

B crpykrype mporpammbl ydeOHOTO Kypca «AnreOpa» Il OCHOBHOTO OOIIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJIep)KaTeIbHO-METOIMYECKHe JHHMU: «Yucina U BBIYMCICHUSAY,
«AnreOpanyuecKkue BBIDOKEHHS», «YpaBHEHUS © HeEpaBeHCTBay, «DyHkumm». Kaxkmas wu3 dTHX
COJIepKATENbHO-METOJUUECKUX JIMHUM pa3BUBaeTCd Ha MPOTSDKEHUM TpEX JeT U3y4YeHHs Kypcea,
B3aUMOJICHCTBYS C APYTUMH €ro JIMHUSAMH. B Xoz1e u3ydeHust yueOHOTO Kypca 00ydJaromuMCs TIPUXOAUTCS
JIOTMYECKH pacCyKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B mporpammy
y4eOHOTO Kypca «Anredpay BKIIFOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTHYecKOro oO0pa3oBaHMs M CIIOCOOCTBYIOIME OBJIAZCHUIO OOYYaIOUIMMUCA OCHOB
YHUBEPCAIHHOTO MaTeMaTHuecKoro si3bika. CoaepiKaTelbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTO
Kypca «AnreOpay» sIBISIETCS €r0 MUHTETPUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Yucna M BBIYMCIEHUS» CIY)KUT OCHOBOM Ui JajdbHEHMIIEro H3y4deHHs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYUAIOMIMXCS JJOTMYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUS
MOJIb30BATHCSl  AITOPUTMAMHU, a TakkKe NPUOOPETEHUIO MPAKTHYECKHX HAaBBIKOB, HEOOXOIMMBIX IS
MOBCEHEBHOM Xu3HU. Pa3BUTHE MOHATHS O YUCIIe HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs CBS3aHO C
palMoOHATFHBIMU W HPPAIMOHAIBHBIMU YHCIaMH, (OPMHUPOBAaHUEM TPEACTABICHUN O JCHCTBUTEIHLHOM
qucie. 3aBeplieHre OCBOSHHS YMCIOBOM JIMHUM OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copnepxanue AByX anreOpanueckux JUHUN — «AsreOpandeckue BbIpaKEHUS» U «YPpaBHEHUS U
HEpaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOIIMUXCSI MATEMaTUYECKOr0 anmnapaTa, Heo0XO0MMOTO
JUTSL PEUIeHUs 33]]ad MaTeMaTHKH, CMEXKHBIX NPEAMETOB W MPAaKTUKO-OPHEHTUPOBAHHBIX 33a1ad. Ha ypoBHe
OCHOBHOT'0 0011ero 00pa3oBaHusl y4eOHBIH MaTepuan IPYNIUPYETCs BOKPYT pAllMOHAIBHBIX BBIPAKECHUH.
Anrebpa NEMOHCTPUPYET 3HAYCHHE MATEMaTHKH Kak SI3bIKa IS MOCTPOCHHS MATEeMaTHYECKUX MOJENEH,
OTIMCaHMsI TPOLIECCOB U SIBJICHUH peaibHOro Mupa. B 3agaun oOyueHus anredpe BXOJAT TaKkKe JabHeHIIee
pa3BUTHE AITOPUTMHYECKOTO MBIIIICHHSI, HEOOXOIUMOTO, B YACTHOCTH, JIJISl OCBOCHUS Kypca HH)OPMaTHKH,
U OBJIaJICHUE HaBBIKAMU JEJYKTUBHBIX paccyxkaeHuil. IIpeoOpa3oBaHre cHMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHMsI, CIOCOOHOCTEH K MaTEMAaTHYECKOMY TBOPUYECTBY.

Copneprxanne QpyHKIMOHAIBHO-TpaUUIeCKOH JIMHUK HALIEJIIEHO Ha NOJy4YeHHe 00yJarolUMUCs 3HaHUN
0 (pyHKOMAX Kak BaKHEWIEW MaTeMaTH4eCKOH MOAENIM JUIsl ONMCAaHUS M MCCIIEJOBAaHUS Pa3HOOOPA3HBIX
IpOIIECCOB M SBJICHUN B mpupoae M oodmectBe. M3yueHume Mmartepuasa CIOCOOCTBYET pPa3BUTHIO Y
Oo0y4aroIMXCsl yYMEHUS MCIIOJb30BaTh pPA3JIMYHbIE BbIPA3UTENIbHBIE CPEACTBA SI3bIKA MAaTEMaTHKU —
CIIOBECHbIE, CHUMBOJIMYECKUE, rpaduyeckre, BHOCUT BKJIaa B (HOpMUpOBAHHME MPEICTABICHUA O PpOJHU



MAaTEeMAaTHKH B Pa3BUTHH IUBUIN3ALUU U KYJIbTYPHI.
CormacHo yuyeOHOMY IJIaHy B 7-9 Kiaccax m3ydaeTcsi yaeOHbIN Kype «Anredpay, KOTOPBIA BKIIOYAET
CIIETYIOIME OCHOBHBIE pa3fielibl coaepkanus: «Uucna U BBIYUCICHUSN», «ANTeOpanvecKkre BBIPAKECHUSY,
«YpaBHEHMS U HEPABEHCTBA», «DYHKIIUN.
Ha uzyuenmne yueOHoOro xypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 102 gaca (3 gaca B
Heqeno), B 8 kiacce — 102 yaca (3 yaca B Hegenro), B 9 kiacce — 102 ygaca (3 yaca B HEZIeNiO).

COJEP)KAHUE OBYUYEHUA

7 KJIACC

Yuciia 1 BbIYMCIICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]T OT OHOM (popMbl 3ammcu apodeit k apyroii. [Tonsrue
paLMOHATIBHOIO 4YMCIA, 3allUCh, CPAaBHEHHUE, YIOPSJIOYMBAHUE palMOHAIBHBIX uucel. Apupmeruyeckue
JEICTBUS C pallMOHaIbHBIMU YKcaamMu. Pemenue 3a1a4 u3 peaabHOW NPAKTUKY Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OINpeAeieHHe, NMpeoOpa3oBaHUE BHIPAXKCHUH Ha OCHOBE
OTpeNieNieHus], 3amuch OonbmuX uucen. [IporneHTsl, 3amuch MPOLEHTOB B BUJIE APOOM U Ipodu B BUIE
IIPOLEHTOB. TpH OCHOBHBIE 3a/1a4 HA IIPOLIEHTHI, PEIIEHUE 3a/1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAIBHBIX YUCEIL

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMasi U 00OpaTHasi MPOIOPLMOHAILHOCTH.

Anredpanyeckue BbIpaKeHHs!

ITepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NIEPEMEHHOM. [lonycTHMbIE 3HAYEHUS NIEPEMEHHBIX.
[IpencraBnenne 3aBUCUMOCTH MEXIY BeIHYMHAMH B BHAC (GopMynbl. Beraucienus mo ¢dopmynam.
ITpeoOpa3oBanue OYKBEHHBIX BBIPAXKECHUMH, TOXKIECTBEHHO PaBHbIC BBIPAXKEHUS, IIpaBUia MpeoOpa3oBaHUsS
CYMM H IIPOU3BEJICHHUH, TIPABHUJIA PACKPBITHS CKOOOK U MPUBEICHUS ITOT0OHBIX CIIaraeMbIX.

CBolicTBa CTENEHNU C HaTypaJIbHBIM I10KA3aTENIEM.

OpnowieHsl u MHorowieHol. CreneHb MHorouiaeHa. CrojkeHue, BBIYMTAHUE, YMHOMKEHHUE
MHOTOWICHOB. (DOpMyJibl COKPAIIEHHOIO YMHOXKEHHSA: KBapaT CyMMBI M KBaapar pazHoctu. Popmyna
pa3HOCTH KBaapaToB. Pa3iokeHne MHOTOUICHOB HA MHOKHUTEIIH.

YpaBHeHHUs U HEPABEHCTBA

YpaBHeHUe, KOpEHb YpaBHEHMsI, IpaBUJIa IPeoOpa30BaHUs ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHHUH.

JIuHeliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIO KOpPHEH JIMHEWHOIO YPAaBHEHHWs, DPEIICHHE
JUHENHBIX ypaBHeHHMH. COCTaBIIEHHME YypaBHEHMH IO YCIOBHMIO 3aJaud. PelleHne TEKCTOBBIX 3aJad C
MMOMOUIBIO YPABHEHUH.

JluneitHOe ypaBHEHME C JBYMsI IEPEMEHHBIMU U ero rpaduk. CucreMa IByX JIMHEWHBIX YpaBHEHHUH C
JIByMsl TepeMeHHbIMU. PemneHue cucrteM ypaBHEHUH CHocoOOM TNOJACTaHOBKHU. Ilpumepsl pemieHus
TEKCTOBBIX 3a/1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DyHKUMU

Koopannara Toukm Ha mnpsMod. YUucnoBble NPOMEKYTKH. PaccrosHme Mexnay AByMs TOYKaMH
KOOPJMHATHOU IIPSIMOM.

[MpsmoyronbHas cucrtema koopauHat, ocu OX n Oy. AGciyicca 1 opAMHATA TOYKHA Ha KOOPIWHATHOM
wiockoctd. Ilpumepsl rpadukoB, 3agaHHBIX ¢GopMmynaMu. UYTeHue rpauKoOB pealbHBIX 3aBHUCUMOCTEH.
[Tonsitue Qynkuuu. I'paduk Qynkumun. CpoiictBa dyHkuui. Jluneiinas ¢ynkuus, e€ rpaduk. I'padpuk
bynkuum y = [x|. I'paduueckoe perienne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX ypaBHEHUH.

8 KJIACC

Yucia v BbIYUCICHUSA

KBanpatueiit kopenb u3 uucna. [loHsTue 00 upparmoHanbHOM yucie. JlecaTuyHble MPUOIMKEHUS
UppaluoHaIbHBIX uyHcen. CBoiicTBa apu(MeTHYECKHUX KBAaJIpAaTHBIX KOpHEH © HMX MPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKEHU U BEIUMCICHUSIM. JleficTBUTEIbHBIC YHCTIA.

CreneHb € 1EJIbIM TTOKa3atesieM U €€ cBoiicTBa. CTaHIapTHAs 3aUCh YUCIA.

AuredpanyecKue BbIpaKeHH

KBanpaTHblil TpEXUIIEH, pa3lIoKEHNE KBAIPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas npoOb. OCHOBHOE CBOMCTBO anreOpanueckoi apodu. CrokeHue, BBIYMUTAHUE,
YMHOX€EHHeE, JieJIeHne anredpandeckux Apooeii. ParmonansHblie BepaXXeHHs U UX MpeoOpa3oBaHUeE.

YpaBHeHUsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera. Pemienue
ypaBHEHUH, CBOASAIIMXCS K JIMTHEMHBIM U KBaApaTHBIM. [Ipocrelinue apoOHO-palinoHaIbHbIe YPaBHEHUS.



['paduueckas uHTEpIIpETAlMsl YPAaBHEHUN C IBYMS IIEPEMEHHBIMU M CUCTEM JIMHEHHBIX ypaBHEHHH C
IBYMsl IepeMeHHBIMU. [IprMepsI peleHus CUCTeEM HEJTMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMH.
Perrenne TeKCTOBBIX 3a7a4 aNredpandeckuM CriocoOOM.

YucnoBsle HEpaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OQHOM nNEepeMEeHHOW. PaBHOCMIBHOCTH
HepaBeHCTB. JIMHEeliHble HEpaBEHCTBA C OAHON mepeMeHHOW. CUCTEMbl JIMHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM.

DOYyHKUMHU

[Tonsatue ¢ynxuuu. O0nacTe onpeneneHus 1 MHOXKECTBO 3HaueHui (yHkuuu. CrnocoObl 3agaHus
(bYHKIHIA.

I'padux dyakumun. UYtenue cBoicTB GyHKumu 1o e€ rpaduky. [Ipumepbl rpadukoB (QyHKIUH,
OTPaXKAIOIIKX peabHbIE MPOIECCHI.

@DyHKIMY, ONUCHIBAIOLIME MPSAMYIO U OOpaTHYIO IMPONOPLHOHAIBHBIE 3aBUCHUMOCTH, UX Ipa(UKH.
Oynkmmn y = X2, Y = X3, y = \x, y=|x|. Tpaduueckoe perienne ypaBHEHHI U CHCTEM YpaBHCHHIL.

9 KJIACC

Yuciia 1 BbIYMCICHUSA

PannonanbHble 4Kcna, MppalUMOHAJIbHBIE YKCIA, KOHEUHbIE UM OECKOHEUHBIE JECATUYHBIE JIPOOH.
MHOXeCTBO JEHCTBUTEIbHBIX YHCEN, JEHCTBUTENbHBIE YHUCIAa KaKk OECKOHEYHbIE JeCATHYHBbIE IpoOu.
B3anMHO OJHO3HAaYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JEHCTBHUTEIBHBIX 4YHMCEI W KOOPAUHATHOMU
IPSIMOiA.

CpaBHEHUE IEHCTBUTEIBHBIX YHCEN, apu(METHIECKUE IEHCTBUS C IEHCTBUTEIBHBIMH YHCIIAMH.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ATUTEIBLHOCTh IPOLIECCOB B OKPYXKAIOILEM MUPE.

[TpuOnmxkE€HHOE 3HaUEHUE BEJIMYUHBI, TOYHOCTh Npubmmxkenus. Oxpyriaenue yucen. Ilpukunka u
OLICHKA PE3YJIbTaTOB BHIYMCIICHUN.

YpaBHeHHs U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PerieHne ypaBHEeHUH, CBOIAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHMe. PemieHue ypaBHEHM, CBOJSIIMXCA K KBaApaTHbIM. bukBazpaTtHOe
ypaBHeHuE. [IpuMepsl pereHns ypaBHEHUN TPEThEW U YETBEPTOM CTETIEHEN PA3JIOKEHUEM HA MHOXKHUTEIIH.

Pemenue 1poOHO-paliMOHaIbHBIX YpaBHEHHUN. PerieHre TeKCTOBBIX 3a1a4 aaredpandyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYMsl NIEpEMEHHBIMHU U ero rpaduk. Pemenue cucreM AByX JUHEHHBIX YpaBHEHHUU C

JIBYMs IIEPEMEHHBIMU. PerieHue cucreM IByX ypaBHEHMM, OJHO U3 KOTOPBIX JIMHEWHOE, a IPyroe — BTOPOH
cTeneHu. I'papuueckast HHTEpIpETaIis CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1au aJIreOpanyeckiuM CrocoooMm.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemenve NMHEMHBIX HEPABEHCTB C OJHOW NEPEMEHHON. PellleHHe cucTeM JIMHEWMHBIX HEPABEHCTB C
onHoil mepemeHHO#. KBanparHble HepaBeHcTBa. ['paduueckas MHTepHpeTanusi HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

DyHKUMU

KBanparuunas ¢pyHkius, e€ rpaduk u coiictsa. [lapabona, koopAHHATHI BEpLIIMHBI TapaboJIbl, OCh
CUMMETpPUHU TapadoIbI.

I'padukn bynxmmit: y = kx, y = kx +b, y = k/x, y = x3, y = \x, y = |X| i ux cBoiicTpa.

Yucii0Bble MOCTEA0BATEILHOCTH M IIPOrPecCUH

[TonsiTHEe YMCITIOBOM MOCIEA0BATENBHOCTH. 3aJaHUE MTOCIEA0BATEIHHOCTH PEKYPPEHTHON (hopmynoit u
dbopmynoii N-ro uneHa.

Apudmernueckass U reomerpuueckas nporpeccuud. ®opmynbl N-ro wieHa apuMeTHYecKod u
T€OMETPUYECKON ITPOTrPECCUi, CYMMBI IIEPBBIX N YICHOB.

N306paxeHne wieHOB apu(PMETUIECKON U FeOMETPUUECKOI Mporpeccuii ToukaMu Ha KOOPAMHATHOM
IUIOCKOCTH. JIMHEMHBIN U SKCTIOHEHIIMAIBHBIN pocT. CI0KHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE Pe3yJIbTAaThl OCBOCHUS IIPOTPaMMBI y4eOHOTO Kypca «Anredpay XapakTepH3yIOTCs:
nampuomuyecKoe 60cCnumanue:

IPOSIBJIEHUEM MHTEpeca K IPOLUIOMY U HACTOSILEMY POCCUMCKOW MaTeMaTHKH, LEHHOCTHBIM
OTHOLIEHUEM K JOCTH)KEHUSIM POCCHHCKHX MATEMAaTUKOB M POCCUHCKOW MaTeMaTH4eCKOM IIKOJIbI, K
UCTIOJIb30BAaHUIO 3TUX JOCTIKEHHUH B PYTrUX HAyKax M MPUKIAJHBIX cepax;
2par)rcoanckoe u Oyxo6HO-HPAGCHEEHHOE 60CRUMAHUE:

TOTOBHOCTBIO K BBIITOJTHEHHUIO 00S3aHHOCTEH TPaKIaHUHA U PEaIM3alliy ero MPaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLENYp TPaxAaHCKOTO
obmiecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C
OPAaKTUYECKUM IMPUMEHEHUEM JOCTHKEHMH HayKd, OCO3HAaHHEM Ba)XHOCTU MOPaIbHO-3THYECKHX
NPUHIUIIOB B IEATEILHOCTH YIEHOTO;
mpyoogoe gochumanue:

YCTAaHOBKOW HAa AaKTUBHOE Yy4YacTHE€ B pELUIEHMHM [PAKTHUYECKMX 3aJad  MaTeMaTU4ecKOH
HaMpaBJICHHOCTH, OCO3HAHUEM BAXHOCTH MaTEMaTHYECKOTo 00pa3oBaHMs Ha MPOTSDKEHUH BCEH JKU3HU LIS
YCIIEIIHOM MpoeCcCHOHATBLHON ESTEIbHOCTH U Pa3sBUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHHWEM HHIUBUAYAJIbHONW TpPAaeKTOPHUH OOpa30BaHWS W JKU3HEHHBIX IIAHOB C YYETOM JIMYHBIX
MHTEPECOB M 0OLIECTBEHHBIX TOTPEOHOCTEH;

IcmemuyecKoe 6ocnumanue:

CHOCOOHOCTBIO K HSMOLMOHAIBHOMY M 3CTETHMYECKOMY BOCHPUSATHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, pelieHuH, pacCyKJICHHUM, yMEHHUIO BUIETh MaTEMaTUYECKHNE 3aKOHOMEPHOCTH B UCKYCCTBE;
U EeHHOCMU HAYYHO20 NO3ZHAHUA:

OpUEHTAllMEel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyuUHBIX INpEACTaBIE€HUIl 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS UYeJIOBEKa, MPHUPOJBI U OOILIECTBA, MOHUMAHUEM MaTeMaTHYeCKOM HAayKH Kak
cdepbl 4ETOBEUECKON AESATEIbHOCTH, ATANOB €€ pPa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHS LIMBWIW3ALINU,
OBJIQICHUEM SI3BIKOM MaTeMaTHMKH M MaTeMaTH4YeCcKOM KyJIbTYpOH Kak CpeICTBOM IIO3HAHUS MHUPA,
OBJIaJICHUEM NPOCTEUIIMMH HaBBIKAMU UCCIIEIOBATENBCKOMN AEATEIbHOCTH;
busuueckoe gocnumanue, popmuposanue Kyiomypoi 300p06ba U IMOYUOHATLHO20 OJ1AONOAYUUA:

FOTOBHOCTBIO TIPUMEHATh MaTeMaTHYeCKUe 3HaHWs B HHTEpecax CBOEro 3J0POBbs, BEIEHUS
3JI0pOBOTO 00pa3a JKU3HU (310pOBOE MUTaHHUE, COATTAHCUPOBAHHBIM PEXHUM 3aHATHI U OTAbIXA, peryJspHas
¢uznueckas akTUBHOCTh), C(HOPMHUPOBAHHOCTHIO HAaBbIKA pediekcuy, MpU3HAaHUEM CBOETO IIpaBa Ha OMIMOKY
U TaKOTI'o K€ TpaBa JIPyroro 4enoBeKa;

IK0102UYeCKOe 60CNUMAHUE:

OpHUEHTalMe Ha MPUMEHEHNEe MAaTeMaTHUYeCKUX 3HAHUM JJIs peleHus 3a7a4d B 00JIaCTH COXPAaHHOCTH
OKpY)Karolllen cpeibl, IIIaHUPOBAHUS MOCTYIIKOB U OLEHKH MX BO3MOXKHBIX MOCIEACTBUN NIl OKpY Karolei
Cpezbl, 0CO3HaHUEM II00ATBHOTO XapaKTepa SKOJOTHUECKUX MPoOIeM U MyTel uX peleHus;
aoanmayun K U3MeHAIOWUMCA YCOGUAM COUUATLHOU U RPUPOOHOTL CPedbl:

FOTOBHOCTBIO K JIGUCTBUSM B YCJIOBHUSX HEONPEICNEHHOCTH, TOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTUUYECKYIO AEATeNIbHOCTb, B TOM YHCJIE YMEHHE YUYHUTHCS y JAPYIHX JIOJEH,
nproOpeTaTh B COBMECTHOMW JEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWU, B TOM 4HcCie (OPMYIUPOBATH UJECH, MOHSATHS,
rUNoTe3bl 00 00BEKTAX U ABJICHUSX, B TOM YHCIIE pPaHEee HEU3BECTHBIX, OCO3HABATh JA€(PUIIUTHI COOCTBEHHBIX
3HaHUH U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAallMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TPEOYIOLIUII KOHTPMEp, KOPPEKTHPOBATh NMPUHUMAEMble pPelIeHHsI U JelcTBus, (HOpMyIHpoBaTh U
OILIEHUBATh PUCKH U TIOCIEACTBHS, (JOPMHPOBATH OIIBIT.



METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/bHBbIE YHHBEPCAJIbHbIE Y4eOHbIE eiicTBUS
Ba3oBrble JJornueckue aeicTBu:

BBISIBJISITH U XapaKTEpHU30BaTh CYLIECTBEHHbIC NPHU3HAKM MATEMaTUYECKUMX OOBEKTOB, MOHSTHH,
OTHOLICHUHA MEXIy MOHATUAMH, (QOPMYIUPOBATH ONpPEICNCHHUs TOHITUH, YCTaHABIMBATbH
CYIIECTBEHHbIN NMpU3HAK KiIacCU(UKALUK, OCHOBaHMS Ul OOOOLIEHUS U CPaBHEHMs, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYIHPOBAaTH U  NpPeoOpa3OBbIBATE  CYXICHMSA:  YTBEpIAUTEIbHBIC U
OTpHULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOpEYUs B (PaKTax, JaHHBIX,
HaOJMIOACHUAX U YTBEPXKICHMSIX, Ipe/ylaraTb KPUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JieNnaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HHJIYKTUBHBIX
YMO3AKJIIOYEHUH, YMO3aKIIIOUCHHUH 110 aHAJIOTUY;

pa3buparh J0Ka3aTesJbCTBA MAaTEMAaTUYECKUX YTBEPKIEHUHM (IpsMble M OT IPOTUBHOIO),
IIPOBOJIUTH CAMOCTOSATEIBHO HECIOXKHBIE JJ0KAa3aTelbCTBA MaTeMaTHUECKUX (DaKTOB, BBICTPAUBATh
apryMeHTallui0, MPUBOAMTH NPUMEPbl M  KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
paccyxaeHus;

BbIOMpaTh cHoco0 peuieHus yueOHOHM 3ajauu (CpaBHHMBATh HECKOJIBKO BAapHAHTOB peEIIEHUS,
BbIOMpPATh HauboJIee MOIXOAILIMMI ¢ YIETOM CAMOCTOATENIBHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaTelLCKUe 1eHCTBHS:

HCIOJIb30BaTh BOMPOCHl KAaK HCCIIEJOBATEIbCKUNA HWHCTPYMEHT IO3HaHMs, (OPMYIHpPOBAThH
BONPOCHI, (PUKCHPYIOIINE TPOTHBOPEUHE, IPOOJIEMY, CAMOCTOSTEIIFHO YCTAaHABIMBATH HCKOMOE H
naHHOE, (POPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOIO IMTO3UIINI0, MHEHHE;

MIPOBOJNTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IIIaHY HECIIOXKHBIM JKCIIEPUMEHT, HEOOJbIIOe
UCCIIC/IOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, 3aBHCUMOCTEH
00BEKTOB MEXKy CO0O0ii;

CaMOCTOSITENTLHO (OPMYJIUPOBATh OOOOIICHHWS ¥ BBIBOJBI IO pE3yJIbTaTaM IPOBEIEHHOTO
HaOIIO/IeHNs, UCCIIEIOBAHUS, OIICHUBATh OCTOBEPHOCTh MOJNYyUYEHHBIX PE3YyJIbTaTOB, BHIBOJIOB U
0000111eHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKe BBIABUTATH MPEANOJIOKEHHUS O €ro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undgopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U N30BITOYHOCTh HHPOPMAINH, TaHHBIX, HEOOXOIUMBIX JJIsl PELLIEHUS
3aJauu;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO Pa3IMUHBIX
BUJIOB U (DOPM NpEACTABICHUS;

BBIOMpATh opMYy IMpeacTaBICHUS HHPOPMAIIUN U WLTIOCTPUPOBATH PElIaeMble 3aJ]aul CXEeMaMH,
auarpaMmmaMM, HHOUM rpadukoi 1 uX KOMOMHALMSIMY;

OLICHUBAaTh HAJI&KHOCTb HMHMOPMALMU MO KPUTEPHSIM, MPEAJIOKEHHBIM  yUUTeNleM WU
c(hOpMYyINPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHHBepPcaJbHbIe yueOHbIe el CTBHA:

BOCIPUHUMATH U (POPMYIUPOBATH CYXKICHHUS B COOTBETCTBUHU C YCIIOBUSIMU M LIENSIMU OOILEHUS,
SICHO, TOYHO, 'PaMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHMS B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XO/1y PELIEHMs 3a/1a4i, KOMMEHTHPOBATh MOJyYEHHBIN pe3yJIbTarT;

B Xo7e 00CYKJI€HHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKJaeMON TeMBbI, TPOOJIEMBI, pelaeMoii
3a/lauM, BBICKA3bIBAaTh WJEH, HAlleJICHHbIE Ha TMOUCK PEIICHHUS, COMOCTABISITh CBOU CYKICHHS C
CYXJIEHUSIMH JPYTUX YYaCTHUKOB JMaiora, OOHapy)XMBaTh pa3iIMuMe U CXOJACTBO MO3MIHUH, B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPENCTABIATh  PE3YJbTaThl pEIICHUs 3aJauyd, OKCIEPUMEHTAa, MCCIEAO0BaHUsA, IIPOEKTa,
CaMOCTOSITENILHO BHIOMPATh (opMaT BBICTYIJICHHUS ¢ y4ETOM 3aJlad Mpe3eHTAIl U 0COOCHHOCTEM
ayJIMTOpUH;

MOHMMATh M UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON M MHAWBUAYAIBHOW paObOTHI MPH PEIICHUU
y4eOHBIX MaTeMaTHYECKUX 3aj1ay;



® [PUHUMATH IIe]Ib COBMECTHOW NEATEIHHOCTH, IJIAHUPOBATH OPTaHHU3AIMI0 COBMECTHON pPabOTHI,
pacrmpenenaTb BUIbI paboT, JOTOBApPUBATHCS, 00CYKIATh MPOIIECC U PE3yabTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIOJICH;
® y4acTBOBAaTh B IPYNMNOBBIX popmax paboThl (00CYykaeHUS, 0OMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI
U JIpyrue), BBIIOJHATH CBOK YacTh pabOThl U KOOPAMHUPOBATH CBOU ACUCTBUSI C JIPYTHMMH
YJIecHaMHd KOMAaH/]Ibl, OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT IO KPHUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE el cTBUS
Camoopranusanus:
® CaMOCTOSITENIBPHO COCTABIIATH IJIaH, alTOPUTM PEIICHUS 3a/1a4M (MU €r0 4acTh), BEIOUpATh Ciocob
pelIeHUs C YI€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHPOpMAIIHH.
CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLIEKT:
e BIAJCTh CHOCOOAMU CaMOIIPOBEPKHM, CAMOKOHTPOJS Ipollecca W pe3yibTara perieHHs
MaTeMaTHYeCKOH 3a1a49u;
® MPEABHUJCTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH PEIICHUH 33]]a91, BHOCUTH KOPPEKTHUBBI
B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAHJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBHE PE3yJbTaTa JACATCILHOCTH MMOCTABIICHHOW LEIH U YCIOBHSIM, OOBSCHATH
MPUYMHBI  JTOCTIDKEHUS WJIM HEJOCTHKCHHS IEJH, HaXOIUTh OIIMOKY, J[JaBaTh OIEHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATHI

K konmy o0yuenus B 7 kjacce 00yJaromuiics MoIyduT CIEAYIONINe IPeIMETHbIC PE3yIbTaThI:

Yucia ¥ BHIYUCICHUSA

BbinonHATh, coyeTast yCTHbIE M MUCbMEHHbIE PUEMBI, apu(PMETUYECKUE AEUCTBUS C pallMOHAIbHBIMU
YHCIIaMH.

HaxonuTh 3HaueHus 4YMCIOBBIX BBIPAXKEHHM, NPUMEHATH Pa3HOOOpa3Hble CHOCOOBI M MPHUEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECSITUYHBIE TPOOH.

[lepexonuTh OT OHOM (HOPMBI 3amUCH YHUCENl K ApYyroi (ImpeoOpa3oBbIBaTh IECATUUHYIO APOOb B
OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO JIECATUUHYIO JPOOBb).

CpaBHUBATh U YIOPSAI0UMBATH PAllMOHAJILHBIE YHCIIA.

OKpyrysTh uucna.

BbInonHATE NPUKKUIKY U OLIEHKY pe3yJibTaTa BbIUUCICHHUM, OLEHKY 3HAUEHUI YMCIOBBIX BBIPaKEHUI.
BbINOMHATE 1E€HCTBUSA CO CTENEHSAMHU C HATYPAJIbHBIMU [TOKA3aTEISAMM.

[TpyMeHsTh TpU3HAKYU IETUMOCTH, Pa3I0KEHNE Ha MHOXKHUTENU HATypaIbHbIX YHCEIL.

Pemarp  NpakTUKO-ODMEHTHUPOBAaHHBIE  3a/Jayd,  CBSI3aHHbIE C  OTHOLIEHWEM  BEJIMYMH,
IPONOPLUOHATIBHOCTBIO BEJIMYUH, POLEHTAMH, HHTEPIPETUPOBATh PE3YIbTaThl PELICHUS 3a/1ad C YYETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPHUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUsl

Hcnonb30Bath anredpandyeckyro TEPMHHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B MpOIlecce OCBOCHUS
yueOHOro Marepuarna.

Haxoaute 3HaueHMst OYKBEHHBIX BBIPAKCHUN TPH 3a/JaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BoimonHATe peoOpa3zoBaHus €00 BBIPAXKEHNS B MHOTOUJIEH MPUBEJCHUEM MTOJ00HBIX CllaraeMblX,
PAaCKpBITHEM CKOOOK.

BbIOMHATE yMHOXXEHHE OJHOWIEHAa HAa MHOTOYIEH M MHOTOWIEHa Ha MHOTOYIEH, MPUMEHSTh
dbopMyIbI KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBISTh pa3jioKEHUE MHOTOWIEHOB HA MHOKUTEIH C IIOMOIIBIO BBIHECEHHSI 32 CKOOKH 00IIEro
MHOXHTEJIS, TPYIIUPOBKU CJIaraeMbIX, IPUMEHEHHS (POPMYIT COKpPAIIEHHOTO YMHOXKEHHUS.

[IpumensTh mpeoOpa3oBaHUs MHOTOYIEHOB J/JIsi PEHICHHs] PA3IMYHBIX 337ad U3 MaTeMaTHKU,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IPAKTUKHY.

Hcrnonb30BaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMU MTOKA3aTEIISIMH JIJIs1 IPE0Opa30BaHUs BHIPAKCHHIM.

YpaBHeHUs1 M HEPABEHCTBA

Pemats nuHelHbIE ypaBHEHUSI C OJHOW MEPEMEHHOM, MPUMEHsIST MpaBWiIa Mepexoaa OT UCXOTHOTO
YPaBHEHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, ABIISIETCS JIM YUCIIO KOPHEM YpaBHEHMUS.



[TpuMeHATH TpaduuecKue METOIbI IIPU PEIICHUH JTHHEHHBIX YPAaBHEHHUH U UX CUCTEM.

[TonOupars mpuMepbl Map 4YHCEN, SBISAIOIIMXCS PEIICHUEM JIMHEHHOIO YpaBHEHUS C JBYMs
[IEPEMEHHBIMHU.

Crpouth B KOOPAMHATHOM IJIOCKOCTH TIpaUK JIMHEHHOrO YpaBHEHMsI C JBYMs IE€PEMEHHBIMH,
HOJIB3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemiate cuctemsl IByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE TpapUUECcKH.

CocTaBisTh U penaTh JUHEMHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH 110 YCIOBHIO 33/1a4H,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4y IIOJy4YEHHBIA PE3yJIbTaT.

DOYyHKUMHU

N300paxaTh Ha KOOPAMHATHOW IPSIMOM TOYKH, COOTBETCTBYIOIME 33JaHHBIM KOOpAMHATaM, JIy4H,
OTpPE3KHU, UHTEPBaJIbl, 3alIUCHIBATH YUCIIOBBIE IPOMEKYTKH Ha aIreOpanuecKkoM s3bIKe.

OTtmeyarh B KOOPAMHATHOM IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATAaM, CTPOHUTH TpauKu
nuHerHbIX QyHkiui. CTpouth rpaduk GyHKIUU y = [X|.

OnwuceIBaTh ¢ MOMOLIBIO (PYHKITUI U3BECTHBIE 3aBUCIMOCTH MEX/y BETMYMHAMU: CKOPOCTh, BpEMSI,
paccTosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTENBHOCTD, BpeMs, 00bEM paboThI.

HaxoauTh 3HaueHue QyHKIMY 110 3HAUEHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii cnoco0 MpeicTaBieHMs M aHauu3a MHGOpPMalUM, U3BJIEKaTh U
UHTEPIPETHPOBATH MHPOPMAIUIO 13 TPa(QUKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy o0yuyenus B 8 kj1acce 00yJaroImuics MOIYIUT CIECTYIONIIUE TPEIMETHBIC PE3YIIbTATHL:

Yucsia ¥ BBIYUCTEHUS

Hcnonp30BaTh HavyadbHBIE MPEICTABICHUS O MHOXECTBE JIEHCTBUTENIBHBIX YUCEN U CPaBHEHHS,
OKpPYTJICHUS ¥ BBIYUCIICHUH, H300pakaTh AEHCTBUTEIbHBIC YHCIAa TOYKAMHU Ha KOOPIAUHATHON MPSIMOM.

[TIpumeHsATh TOHSATHE apUPMETHYECKOrO KBAJIpPAaTHOTO KOPHS, HAXOIWTh KBaJpaTHBIE KOpHH,
UCIIONB3YS. MPH HEOOXOIMMOCTH KalbKYISITOP, BBIMOIHATH MpeoOpa3oBaHUSI BBIPAKEHUH, COJEpKAIIMX
KBaJ[paTHbIE KOPHH, UCIIOJIb3YSI CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOMBIINX M MaJIbIX YHCEN ¢ TOMOMIBIO AECATUYHBIX Ipo0el U cTeneHeit

ymcina 10.

AJredpanyeckue BbIpasKeHHsI

[IpyMeHsTh TOHATHE CTEMEHH C IIENIbIM IMOKa3aTeleM, BBIMOJIHATh MpeoOpa3oBaHus BBIPAKEHUH,
COJIEpKALIMX CTETIEHH C IeJIbIM MOKa3aTeseM.

BEIMONMHATE TOXIECTBEHHBIE NMPEOOPA30BaHMS PAIMOHANBHBIX BBIPAKEHWH Ha OCHOBE MPABHI
NEHCTBUI HaJl MHOTOYWIEHAMH U anreOpandyeckuMu IpoOsiMu.

PacknaneiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIIH.

[TpumeHsTh IpeoOpa3oBaHMsl BBIPAKEHUHN IS PELICHUS Pa3TUYHbIX 3a/1a4 U3 MAaTEeMaTUKH, CMEXHBIX
MPEIMETOB, U3 PEATbHON MMPAKTUKH.

YpaBHeHUSs] H HEPABEHCTBA

Pemarpy nuHeliHble, KBaJpaTHbIE YpPaBHEHHUS W PAIMOHANBHBIE ypaBHEHUS, CBOISIIUECS K HHM,
CHCTEMBI JIBYX YPaBHEHHH C IBYMsI IEPEeMEHHBIMHU.

[TpoBoauTH MpOCTEWIIMEe HCCIENOBaHUS YpPAaBHEHHH U CHUCTEM YypaBHEHMH, B TOM 4YHCIE C
NpUMEHEHHEM TpauuecKuX MpeaCcTaBleHuid (yCTaHABIMBAaTh, WMEET JIM YpaBHEHHE WJIM CHCTEMa
YpaBHEHMI peLIeHUs, €CIIM UIMEET, TO CKOJIBKO, U TIpoyee).

[lepexoauth OT cioBecHOH (GOPMYIMPOBKH 3ama4n K €€ anreOpandecKod MOJETH C IMOMOIIBIO
COCTaBIICHUSI ypaBHEHUS WJIM CHCTEMbl ypaBHEHUH, MHTEPIPETUPOBATH B COOTBETCTBHUH C KOHTEKCTOM
3a/1a4M MTOJIYYEHHBIN pe3ynbTarT.

[IpuMeHsTh CBOWCTBA YHUCIOBBIX HEPABEHCTB /I CpaBHEHHs, OLEHKH, pellaTh JIHUHEHHbIE
HEpaBEHCTBA C OJHOW TEPEMEHHOH W WX CHUCTEMBI, JaBaTh TPaQHUUECKyI0 WILTIOCTPAIIMIO MHOXKECTBA
pelIeHN HepaBEHCTBA, CUCTEMbl HEPAaBEHCTB.

DOyHKUMH

[TornMaTh ¥ WCMONB30BaTh (PYHKIIMOHATIBHBIE TOHSTHS U S3bIK (TEPMUHBI, CHUMBOIUYECKUE
0003HaYeHMsI), ONPEACIATh 3HaUeHNE (PYHKIIUU 0 3HAUYCHUIO apTyMEHTa, OMPENEsATh CBOMCTBA (YHKIIUU
no e€ rpauxy.

CrtpouTts rpadvku dJIeMEHTApHBIX (DYHKIIMI BHIA:

y = k/x, y=x2, y=x3,y = |X|, y = VX, OnHCHIBaTh CBOMCTBA YHCIOBOH (YHKIMH 110 €& rpaduKy.



K koHniy o0yuenus B 9 kj1acce 00yJaronuics MOTYIUT CISTYIOIINE MPEIMETHBIE Pe3yIbTaThI:

Yucia ¥ BLIYUCICHHUSA

CpaBHUBATH U YIOPSAA0YMBATh PAMOHAIBHBIC M UPPALIMOHAIBHBIC YHCIIA.

BeinonssaTe apupmernyeckue JeicTBUS C palliOHAIbHBIMU YUCIAMH, COYETasl YyCTHBIE U NICbMEHHBIE
IIPUEMBI, BBIIIOJIHATH BBIUMCIICHHS ¢ UPPALMOHAIbHBIMU YU CIAMHU.

HaxoauTh 3HaueHus cTENEHEN ¢ LENbIMU MOKAa3aTeNsIMU U KOPHEH, BBIYMCIIATD 3HAYEHUS YUCIIOBbIX
BBIPKCHUIA.

OKpyrisTh JI€HCTBUTENIBHBIE YHUCIA, BBINOJIHATH NPUKUIKY pE3yJibTaTa BBIYMCIECHUN, OLIEHKY
YHCJIOBBIX BBIPAKCHUM.

YpaBHeHusI 1 HEPABEHCTBA

PemaTs uHelHbIE U KBapaTHbIE YPaBHEHUS, YPABHEHUS, CBOSALIMECS K HUM, IPOCTENIINE JPOOHO-
palyoHaIbHbIC YPAaBHEHUS.

Pewmats cuctemsl ABYX JIMHEWHBIX YPABHEHM C IBYMs IIEPEMEHHBIMU U CUCTEMBI JBYX YPaBHECHMUI, B
KOTOPBIX OJJHO YPABHEHUE HE SIBJISICTCSA JTMHEUHBIM.

Pemate TexcToBBIE 3amaun anreOpanvdeckuM CrHocoOOM C TOMOUIBIO COCTABJICHUS YPaBHEHUS WIIH
CUCTEMBI IBYX YPABHEHHMU C JBYMs IEPEMEHHBIMHU.

IIpoBoanuTh mpoCTEHIIME MCCIECIOBAHNUS YPAaBHEHMM M CHUCTEM YpPAaBHEHUH, B TOM YHCIE C
OpUMEHEHHEM TIpaHUuecKuX IMpeJCcTaBlIeHU (ycTaHaBIUMBaTb, HMEET JIM YpPAaBHEHUE WM CHCTEMa
YpaBHEHUH pelLleHus], €CJIU UMEET, TO CKOJIbKO, U IIpoUee).

Pemate nuHeliHbIe HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300paXkaTh peEIIEHHUE HEPaBEHCTB Ha
YUCJIOBOU MPSIMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBIO CUMBOJIOB.

Pemare cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIIOYAIOIIME KBAJIPAaTHOE
HEPaBEHCTBO, M300pa)kaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM IPSIMOM, 3alMCHIBATh PEIICHUE C
IIOMOUIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPU PELIEHUH PA3IMYHBIX 33/1a4.

DyHKUMHU

PacriosHaBath (QYHKIMM W3y4eHHBIX BHJOB. [loka3blBaTh CXEMaTH4YeCKH paclojoXeHHe Ha
KOOPJIMHATHOM T1ockocTh rpadukoB GyHkuuii Buma: Yy = kx,y =kx + b,y =k/x,y=ax2 + bx + ¢,y =x3, y
=X, y = |X|, B 3aBHCHMOCTH OT 3HauYeHHH KOIDDUIHEHTOB, OMACHIBATH CBOMCTBA (YHKIIHIA.

Crpouth U n300pakaTh CXEMaTHYECKH Ipa@UKU KBaIpaTUUYHBIX (PYHKIIMH, ONUCHIBATH CBOMCTBA
KBaJIpaTUUHBIX (QYHKIHI 110 X rpaduKam.

Pacrnio3HaBaTh KBaipaTHYHYIO GYHKIHIO IO (hopMyJie, IPUBOAUTE MPUMEPHI KBaPATUUHBIX (YHKIUH
U3 peasibHOM KU3HU, QUNKH, TEOMETPUH.

YucioBble M0CJ1€10BATEIbHOCTH M IIPOTPeccH

PacrniozHaBaTh apu(pMETHUECKYIO U T€OMETPUYECKYIO IPOTPECCUU MTPH PA3HBIX CIOCO0ax 3a/1aHMs.

BeImonHATE  BBIMMCIEGHUS C  HCHOJb30BaHMEM  (opMmyn N-ro  uieHa apupMETH4YecKod M
F€OMETPUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHBI OCIEA0BATENFHOCTH TOUKAMU Ha KOOPIMHATHOM TIOCKOCTH.

Pemats 3aaun, cBsI3aHHBIE C YHUCIOBBIMH MOCIIEIOBATENLHOCTSIMH, B TOM YHUCIIE 33JJa4l U3 peasIbHOM
AKHU3HH (C UCIIOIB30BAaHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne | HaumeHnoBauu KonngectBo yacos DJeKTpOHHBIC CIIMCOK UTOTOBBIX IUIAHUPYEMBIX CIOCcO0 OIIEHKU UTOTOBBIX
/n | epaszgenos, | Bcero | Koutpo | Ipaktu (undpossie) Pe3yIabTATOB C YKAa3aHUEM 3TAIOB HX IUIAHUPYEMBIX
TeM JBbHBIE | YeCKue | oOpa3oBaTelIbHbBIC (hopMupOBaHHS pe3yibTaToB
paboTbl | paboThI pecypchl
1 Uucna u 25 1 0 bubmuorexa LIOK | -  BbINONHATH, codeTas YCTHbIE W - YCTHBIN OnpocC
BBIYHCIICHUSI. https://m.eds00.ru | muceMeHHBIE PUEMBI, aprpMETHYCCKHES
ParmonanbHeI [7415b90 NEHCTBUS C pallOHaIbLHBIMU YHCIIAMH;
€ uucia - HaxOIUTh  3HAYCHHUS  YHCIIOBBIX pelIeHue yaeOHbIX 1
BBIPAXCHU; IIPaKTUKO-
OpPHEHTHPOBAHHBIX 33/1a4;
- IPUMEHATH Pa3HOOOpPA3HbBIE CIIOCOOBI H | - o0ydaroras

NpUEMBI BBIYMCIICHUS 3HAUCHUH TPOOHBIX
BBIPAKCHUIA, coAepKaIIMX
OOBIKHOBEHHBIC U JIECATUIHBIC IPOOH.

CaMOCTOATCIIbHAA pa60Ta

- IepexoauTh OT OAHON (HOPMBI 3aIUCU
yuceal K JIpyroil  mpeoOpa3oBHIBAThH
JECATUYHYIO JpoOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B  JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO
IpoOb);.

- TUChMEHHas pabora y
JOCKU;

- pelieHue Y4eOHbIX U
HpPaKTHKO-
OPUCHTHUPOBAHHBIX 3a/1a4;

- CpaBHUBATH u
pallMOHAJIbHBIC YU CJIA,

YIOPSAA0YUBATh

-o0yyJaroras
camocTosTeNnbHas paboTa

- OKPYTJIATD YHCJIA;

- YCTHBIN OIIPOC

- BBIIOJHATH NPUKUAKY U  OLEHKY | - YCTHBIM OIpOC
pe3yJibTaTa BEIYUCIICHHU;
- BBIIOJIHATH OLIEHKY  3HAYEHUU | - YCTHBIN OIPOC

YU CJIOBBIX BBIp&)I(CHI/IfI;

- BBIIIOJIHATH IIGfICTBPISI CO CTCIICHAMU C
HaTypaJIbHBIMHU ITIOKA3aTCIIsIMU

pemieHne  y4eOHbIX U
MPaKTHKO-

OPUCHTHPOBAHHBIX 34144,

-IPUMCHATH IIpU3HAKH JCIIMMOCTH,

-o0yyJaroras
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PAa3I0KCHUC Ha MHOXHTCIIN

HaTypAJIbHBIX YUCEIL

camocCTosITeNIbHas paboTa

-peiuaTrb MMPAKTUKO-OPUCHTUPOBAHHBIC
3ajJa4u, CBsI3aHHBIC C OTHOILICHHUEM
BCJINYHMH, MpOoNnoOpHUOHAIIBHOCTBIO
BCJIIMYUH, IIPOLCHTAMU,;

- peuieHue y4eOHBIX H
HPaKTHUKO-
OpPHEHTHPOBAHHBIX 33]1a4;

-UHTEPIPETUPOBATH pe3yJIbTaThI
pelIeHns 3a1a4 ¢ y4€TOM OrpPaHUYEHUM,
CBSI3aHHBIX co CBOMCTBaMHU

paccMaTpuBaeMbIX 0OBEKTOB.

Koutponupyromas
camocTosITeNIbHas padboTa

Anrebpanuec
Kre
BBIPKCHUS

27

bubmuoreka [IOK
https://m.edsoo.ru
[7f415b90

-HCII0JIb30BAaTh anre6pa1/1quKy10
TCPMUHOJIOTUIO n CHUMBOIJIHKY,
IIPUMCHATDb e€ B mpouecce OCBOCHUSA

y‘IC6HOFO Marcpuralia.

- YCTHBIN OIPOC

- HaxoIuTh 3HAUeHHS  OYKBEHHBIX
BBIDAKEHUM IPU 3aJaHHBIX 3HAYEHUAX
IIEPEMEHHBIX.

- peuieHue y4eOHBIX W
HpPaKTHKO-
OpPUEHTHPOBAHHBIX 33/1aY;

- BBIIOJHATh MPEoOpa3oBaHUS IIEJIOTO
BBIPQKCHHUSI B MHOTOUIEH IPHUBEICHUEM
MOJOOHBIX  CIIAra€MbIX,  PACKPBITUEM
CKOOOK.

- oOyyaroras
caMocCTosITeNIbHasE ~ paboTta
B TETPaax

- BBIINOJHATH YMHOKEHHE OJHOWIEHA Ha
MHOTO4JIEH u MHOIO4JICHa Ha
MHOT'OYJIEH, MIPUMEHSTH (hopmyIibt
KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

- TUChMEHHas pabora y
JIOCKH

- pemieHue Y4eOHBIX U
HPaKTHKO-
OPHUCHTHUPOBAHHBIX 3a/1a4,

- OCYIIECTBIISATh paziioKeHue
MHOTOYJICHOB Ha MHOXHUTCIIN C
IIOMOIIILI0 BEIHECEHHS 38 CKOOKH OOIIETO
MHOXKHTEIIA, prHHHpOBKPI cJlaracMbIX,
npuMeHeHuss  (GOpMYyT  COKPAIIEHHOTO
YMHOKCHUS.

Konrponupyromas
camocTosiTeNbHas padboTa
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- MIPUMEHSITh npeoOpa3oBaHus
MHOTOYJICHOB JIsi PEIICHUS Pa3IudyHbIX
3aJjad = M3  MaTeMaTHUKH, CMEXKHBIX
IIPEAMETOB, U3 PEATIBHON ITPAKTUKHU.

- HCIIONIBL30BAaTh CBOMCTBA CTEIEHEH C
HaTypaJbHBIMU MOKa3aTelIIMU  JIJIA
npeoOpa30BaHUsI BRIPAKEHUH.

- peuieHWe Y4YeOHBIX U
MPaKTUKO-
OpPUCHTHUPOBAHHBIX 33]1ay;

VYpaBHenus u 20 bubmuoreka [IOK | - pemath JTUHEHHBIC YpaBHEHHUS C OJHOM | - NMHUCbMEHHas paboTa y
HEpaBCHCTBA https://m.edso0.ru | mepeMeHHOH, OPUMEHSIS npaBuiIa | J0CKH
[7t415b90 nepexoja OT HCXOIHOTO YpaBHEHHS K
PaBHOCUIILHOMY emy. [TpoBepsTs,
SIBIISICTCS JIM YHCIIO KOPHEM YpaBHEHHUSI.
- IPUMEHSTHh TpapUUecKue METOIbI MPH | - o0ydaroras
pellleHUH JHHEHHBIX YpaBHEHHH M HX | CAMOCTOSITENbHAs paboTa
CHCTEM. B TETpau
- mnoalOuparb TpPUMEPBl TMap YHCEN, | - YCTHBIM ONpocC
SBJSIFOIUXCSL  PELICHUeM  JIMHEWHOTo
yYpaBHEHUS C IBYMs IEPEMEHHBIMH.
- CTPOUTh B KOOPJIMHATHOM IUIOCKOCTH | - o0yJaroras
rpauK JMHEHHOTO YpaBHEHHs C JIBYMs | CAMOCTOSITENIbHAs paboTa
IepEeMEHHbIMH, TOJb3YyACh TpaduKoM, | B TETpaaH
MPUBONTH IPUMEPEI pereHus
yYpaBHEHHUSL.
- pemarb CHUCTEMBI [IByX JIMHEHHBIX | pelIeHHE YICOHBIX U
YpaBHEHMH C JBYMs IE€pPEMEHHBIMH, B | PAKTHUKO-
TOM 4YHCIIe TpaduyecKu. OpPUEHTHUPOBAHHBIX 33/1a4;
- COCTaBJILITH MW pemarb JHuHEHoe | KoHnTpomupyromas
ypaBHEHME WM CHUCTEMY JIMHEHHBIX | caMocTosTeNbHast paboTa
YpaBHEHUH IO  YCIOBHIO  3aJ1a4H,
UHTEPIPETHPOBaTh B COOTBETCTBUH C
KOHTEKCTOM 3a1a9n MOJTyYCHHBIH
pe3yJnbTar.
Koopannatsl 24 bubmmoreka LIOK | - n3o6paxaTs Ha KOOpJAMHATHON HpsAMOH | - paboTa y OCKH
U TpaduKH. https://m.eds00.ru | ToYkd, COOTBETCTBYIOILIHE 3aJaHHBIM
OyHKIMN [7415b90 KOOpAWHATAM, Jy4H, OTpPE3KH,

HWHTCPBAJIbI, 3alluChIBATh YHUCJIOBBIC
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MIPOMEKYTKH Ha alnredpandecKoM S3bIKE;

- OTMEYaTh B KOOPAMHATHON IUIOCKOCTH
TOYKH TI0 33/IaHHBIM  KOOpJAWHATaM,
CTpOUTH TpapUKH JMHEHHBIX (YHKLUI.
Crpouts rpaduk GyHKIuH Y = [X|.

- oOyuaromas
caMoCTOsITeNIbHAs ~ paboTa
B TE€Tpaau

- ONHCHIBAaTh C TMOMOINBIO (DYHKITHIA

HN3BCCTHBIC 3aBUCHUMOCTHU MCXOY
BCIIMYMHaAMU CKOpPOCTBD, BpeMs,
pacCToOAgHUC, ocHa, KOJINYCCTBO,
CTOUMOCTB, IMPOU3BOAUTCIIBHOCTD,

BpeMsi, 00bEM pabOTHI.

- peuieHue y4eOHBIX H
HPaKTHUKO-
OpPUEHTHUPOBAHHBIX 33]1ay;

- HaxoIUTh 3HAYeHHWE (YHKIUH TIO
3HAQYCHUIO €€ apryMeHTa.

- oOyyarormas
camocCTosiTeNIbHAs ~ paboTa
B TETPaau

- TOHMMaTh TpapuiecKuid  Crmocod
NPEACTaBICHUS U aHaIn3a MHPOpPMaIUH,
U3BJIEKaTh u MHTEPIPETHPOBATH
nHpopmanuio U3 TpadUKOB peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEN.

[ToBTOpenue n 6 bubnnoreka IIOK | - pemaTes NpakTHKO-OPUEHTUPOBAHHBIE | - pELIEHHE Y4YEOHBIX H
000011eHne https://m.edsoo.ru | 3amaun, CcBsS3aHHBIE C OTHOIIGHUEM | IPAKTHUKO-
[7t415b90 BEJINYNH, MPOTIOPIIMOHATIBHOCTHIO | OPHEHTHPOBAHHBIX 337134,
BEJINYNH, MPOLIEHTAMH,
WHTEPIPETHPOBATH PE3YJIbTAThl PEIICHUS
3a71a4 c y4€TOM OTrpaHUYECHUN,
CBSA3aHHBIX co CBOMCTBaAMH
paccMaTpuBaeMbIX OOBEKTOB.
- COCTaBJsATb MW pellaTh JIMHEHHOoe | - pelleHne YYeOHbIX U
ypaBHEHHE WM CHUCTEMY JIMHEHWHBIX | MPAKTHUKO-
YpaBHEHMH 1O  YCIOBHIO  3aJayd, | OpUEHTHUPOBAHHBIX 33/1a4;
WHTEPIPETHPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1auu MOJTyYEeHHBIH
pe3ynbTar.
- HaxOQWTh 3Ha4eHWE (YHKIUU TI0 | - peIIeHHue YYeOHBIX U
3HA4YCHHUIO €€ apryMeHTa. HPaKTHKO-
OpPUEHTHPOBAHHBIX 3a/1aY;
OBUIEE 102



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

KOJIMYECTBO
YACOB I10
[TPOTPAMME
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