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IHHOACHUTEJIBHASA 3ATIMCKA
OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O KYPCA "AJI'EBPA"

Pabouass mporpamma oOs3arenpHOro ydeOHOro Kypca "Anrebpa" mns oOywarommxcs 7-9 KiaccoB
pazpaborana B cootBercTBHr ¢ PI'OC 00O, nonoxenus: o padbounx nporpammax o6HoBiIeHHBIX PI'OC
MKOY COIII Ne3 u ¢ yuerom denepanbroii padoueit mporpammbl @OOIT OO0 (https://edsoo.ru)
Anre0Opa sIBISIETCSI OJTHUM W3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA OOECIeUHMBaECT
HU3YUCHHUC NPYIrux AUCHHUIIIIMH, KaK CCTCCTBCHHO-HAYYHOTI'O, TAK U TYMAaHHUTApPHOTI'O IUKJIOB, €€ OCBOCHME
HEOOX0MMO ISl TIPOJIOJDKEHHs 00pa3oBaHWsI W B TOBCEJAHEBHOW JXKM3HU. Pa3ButHe y 00ydaromuxcs
Hay4yHBIX MPEACTABICHUN O MPOUCXOXKIEHUM M CYHUIHOCTH airedpanyeckux aOCcTpakuuid, crocode
OTPOKEHUS MaTeMaTHYECKOM HayKOW SBJIEHUNW W TPOIIECCOB B TPHUPOJAE U OOIIecTBe, pOJu
MaTeMaTHYeCKOTO MOJCIUPOBAHUS B HAYYHOM TO3HAHWU M B MPAKTHKE CHOCOOCTBYET (HOPMUPOBAHUIO
HAayYHOTO MHUPOBO33PCHUA W KAUCCTB MBILNIJICHUS, HCO6XO}II/IMBIX IJid aganTaikiid B COBPEMCHHOM
1n(ppoBoM 0OIIECTBE.

HEJA N3YYEHUS YYEBHOI'O KYPCA "AJITEGPA"

N3yuenne anreOpsl oOecmeynBaeT pa3BUTHE YMEHUsI HaOM0aTh, CpaBHUBATh, HAXOIUTh
3aKOHOMCPHOCTH, Tpe6yeT KPUTHUYHOCTU MBIIIJICHUA, CHOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATH
CBOM JICHCTBUSL M BBIBOJBI, (popmynupoBaTh yrBepkaeHHs. OcBoeHHe Kypca aiaredpbl oOecrieunBaeT
Pa3BUTHUEC JIOTUYCCKOI'0 MBIIIJICHUA 06yqa}0m1/1x0${: OHU HCHOJB3YIOT ACAYKTUBHBIC H HWHAYKTHUBHBLIC

paccyxkeHus, o000ImeHne M KOHKpEeTH3aluio, abcTtparupoBaHue W aHamoruro. OOydeHue anredpe
MperosaraeT 3HAYUTENbHBIH OO0BEM CaMOCTOSITETPHON JIEATENIbHOCTH OOYYarolmUXCs, MOITOMY
CaMOCTOSITEIIEHOE PEIICHHE 3a/1a9 SBIISICTCS peai3aneil eI TeIbHOCTHOTO MPUHITUITA O0yICHNSI.

B crpyktype mporpammel yueOHOTO Kypca «Anredpa» ajis OCHOBHOTO 0OIIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAlOT COJEp)KaTeIbHO-METOAWYeCKUue JHUHUU: «Yucna U BBIYMCICHUSY,
«AnreOpanyeckre BBIPAXKEHUS», «YPaBHEHHUS W HeEpaBeHCTBa», «DyHkium». Kaxmas wu3 31HX
COJIep’KaTeIbHO-METOMUECKUX JIMHUN pa3BUBACTCSl HA MPOTSHKEHUM TPEX JIeT M3y4eHHs Kypca,
B3aUMOJICHCTBYS C JApPYrUMHU €ro JHHUAMU. B Xone wusydeHus ydyeOHOTO Kypca oOydaromumcs
MIPUXOAUTCS JIOTUYECKH PaCCykAaTh, UCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSA3M € 3TUM B
porpaMMmy y4eOHOro Kypca «Auredpay BKIIOUYEHbI HEKOTOPbIE OCHOBBI JIOTUKH, MPEICTaBICHHBIE BO
BCEX OCHOBHBIX paz[eliax MaTeMaTUYecKoro 00pa3oBaHUs U CIOCOOCTBYIOLIHME  OBJIAJICHUIO
00yyaroUMMUCSi OCHOB YHUBEPCAJIBHOTO MaTeMaTrhdyeckoro sizpika. Coliep:KaTelnbHONM U CTPYKTYpHOMH
0COOCHHOCTBIO Y4eOHOTO Kypca «AnreOpay sSBISETCS €r0 HHTETPUPOBAHHBIN XapakTep.

Copepxanne JauHMM «Yuclia ¥ BBIYUCIECHUS» CIY)KUT OCHOBOM MJsi JNajdbHEHIIEro M3y4eHHs
MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOydaroluXcs JIOTMYECKOTO MBIIIICHUS, (OPMUPOBAHUIO
YMEHHUSI MOJIb30BAThCS aIrOPUTMaMU, a TaKKe MPHUOOPETEHUI0 MPAKTHUYECKUX HABBIKOB, HEOOXOIMMBIX
JUI TIOBCEHEBHOM HM3HU. PazBUTHE MOHATUS O YHCIIE HAa YPOBHE OCHOBHOIO 00IEro oO0pa3oBaHUA
CBSA3aHO C PpALHUOHAIBHBIMHU W HPPALMOHAIBHBIMU 4YHCIaMU, (OpMHpOBaHHEM NPEICTABICHUNA O
JNEHCTBUTENLHOM YHCJE. 3aBEpIICHHWE OCBOCHUS YHCIOBOW JMHUM OTHECEHO K CpelHeMy o0meMy
00pazoBaHMIO.

Cogepxanuie IByX aireOpanyecKux JTUHUN — «AJreOpandeckue BBIPAKEHUS» U «YPaBHEHUS H
HEPaBEHCTBA» CHOCOOCTBYeT (OpMHUPOBaHWIO y OOYYAIOIIMXCS MaTeMaTU4YecKOro  amnmapara,
HEO0OXOIUMOTO /ISl PElIeHUs 3aa4 MaTeMaTHUKHU, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUECHTHPOBAHHBIX
3amay. Ha ypoBHe OCHOBHOTO 00mIero o0pazoBaHus YUeOHBIH MaTepual TPYHNIUPYETCS BOKPYT
paIMoOHaIbHBIX BRIpAXKEHUN. ANrebpa IeMOHCTPUPYET 3HaU€HHE MAaTEeMAaTUKH KakK S3bIKa JJIs TOCTPOCHUS
MaTeMaTHYeCKUX MOJIENeH, OMHMCAHUs TPOILIECCOB M SIBJICHUN peanbHOTO MHUpa. B 3amaun oOydeHus
anredpe BXOIAT TaKXkKe JalbHEWIee pa3BUTHE aITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJAUMOTO, B
YaCTHOCTH, JUIS OCBOEHHUS Kypca MH(DOPMATHKHU, U OBIAJCHHWE HABBIKAMU ACTYKTHUBHBIX PACCYXKICHHM.


https://edsoo.ru/

[IpeoOpa3oBanre CHUMBOJIBHBIX (OPM CIIOCOOCTBYET Ppa3BUTHIO BOOOpaKEHHUS, CIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxannie GpyHKIIMOHATBLHO-TPAPUIESCKON JIMHUU HAIIETICHO Ha MOJTy4YeHHEe OOyJaronIMMUCs 3HAHUH O
GYHKIMAX KaK BaXHEWIIEH MaTeMaTHYeCKOW MOJIENH Ui ONUCAHHS U MCCIEIOBAHUS Pa3HOOOpa3HBIX
MPOIIECCOB M SIBJICHWH B mpupoje u obOmecTtBe. M3ydeHne marepmana crnocoOCTBYET Pa3sBUTHIO Y
o0yJaromuxcss yMEHHUSI HUCIOJIb30BATh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMATUKH —
CIIOBECHBIC, CHMBOJIMYECKHE, rpadudeckue, BHOCHT BKJIaa B (HOPMUPOBAHHE MPEACTABICHUN O POJH
MaTeMAaTUKU B Pa3BUTUH LUBUJIM3ALNN U KYJIBTYPHI.

MECTO YYEBHOI'O KYPCA «AJI'EBPA» B YYEBHOM IIJIAHE

CornacHo y4eOHOMY IuTaHy B 7-9 Kiaccax m3ydaercsi yueOHBIH Kypc «Anredpay», KOTOPBIH BKIIOYAET
CIIEYIOIINE OCHOBHBIC pa3feiibl coepKaHus: «Hucna u BEIYUCICHUD, «ANIreOpanvecKkne BBIPaKECHUD),
«YpaBHEHUS M HEPABEHCTBAY, « DyHKIIMNY.

Ha wusyuenue ydyeOHoro kypca «Anredpa» otBoautcss 306 yaco: B 7 kimacce — 102 gaca (3 yaca B
Heneno), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kitacce — 102 gaca (3 gaca B Heenio).



COJAEPKAHUE YYEBHOTI'O KYPCA "AJITEBPA"

7 KJIIACC

Yucsia v BBIYUCIEHUS

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MIEPEX0] OT OJHOM (OpMBI 3amucH Apobeil k apyroi. [lonarue
paIMOHAIFHOTO YHCTIa, 3aIUCh, CPABHCHUE, YIIOPSAOYMBAHUE PAIMOHAIBHBIX Yncel. Apu(METHICCKHEC
JEHCTBUS C pallMOHAIIBHBIMU YuciIamMu. Pelienue 3a1a4 u3 peaibHOM MPaKTUKKU Ha YacTH, Ha APOOH.
CreneHp C HaTypaJbHBIM TIIOKa3aTelleM: OIPE/ACICHUE, INPeoOpa3OBaHHE BBHIPAKEHUA HA OCHOBE
OTIpeJICNICHUs], 3alUCh OOJBIINUX YUCell. [IpOIeHThI, 3amuch MPOICHTOB B BHJIE IPOOM M APoOU B BHIE
MPOIIEHTOB. Tpu OCHOBHBIE 33/1a4u Ha MIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEAIbHON MTPAKTUKH.

[IpuMeHeHne mpu3HaKOB ACIUMOCTH, PA3JI0KEHUE HA MHOYKUTENIA HATYPATbHBIX YUCE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCJIE MPsiMasi U 0OpaTHast MPOTOPIHOHATHHOCTH.

AJiredpanyeckue BbIpaskeHUsl

[lepemenHbIE, YHCIOBOE 3HAYEHHE BBIPAKEHUS C TMepeMeHHol. JlomycTumble 3Ha4YEHHs
nepeMeHHbIX. [IpeicTaBieHne 3aBUCMMOCTH MEXIY BEeTWYMHAMU B BHUAE (popmysbl. Beruucienus mo
dbopmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPAKEHUM, TOXKICCTBEHHO DPABHBIC BBIPAXKEHUS, IMpaBUIIA
npeoOpa3oBaHusi CyMM M TPOW3BEICHUM, TpaBUja PACKPBITHS CKOOOK W TPUBENCHUS TMOJ0OHBIX
CJIaraeMblIX.

CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKA3aTEIEM.

Onnounenbl u MHOTOowieHbl. CreneHb MHOTOWIeHa. ClIOKEHWEe, BBIYMTAHUE, YMHOXXCHHUE
MHOTOUYJIEHOB. DOPMYIIBI COKPAIIEHHOTO YMHOXKEHHUSI: KBaJapaT CyMMBI U KBajpaT pazHoctu. Dopmyna
pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOYWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUs, IIpaBuiia MpeoOpa3oBaHUs ypaBHEHHUsI, PABHOCUIILHOCTb YpaBHEHUH.
JIuHeitHOe ypaBHEHHE ¢ OJHOUM MEPEMEHHOM, YUCIO0 KOPHEH JUHEMHOTO YpaBHEHUS, PEIICHUE JTMHEUHBIX
ypaBHeHU. COCTaBJI€EHHE YpaBHEHHMH IO YCJIOBHIO 3a7auyd. PemeHue TEeKCTOBBIX 3a/lad € IMOMOIIBIO
YpaBHEHUH.

JluneliHoe ypaBHEHHE C JBYMs MEpeMEHHBIMH M ero rpaduk. Cucrema IBYX JUHEHHBIX YpPaBHEHHUH C
IBYyMsI TIepeMeHHbIMH. PelieHue cucteM ypaBHEHUH crmocoOOM NOACTaHOBKHU. [Ipumepsl perieHus
TEKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM YPABHEHUM.

D yHKUUHA
Koopaunara touku Ha mnpsmon. YucioBele npoMexyTku. PaccrosHue Mexay AByMs TOYKaMu
KOOPAWUHATHOM MPAMOH.

[IpsmoyromnpHas cucrema koopaunHat, ocu OXx u Oy. Alciucca U opIuHaTa TOYKM HAa KOOPAWHATHOM
wiockoctu. [Ipumepsl rpadukos, 3amaHHbIx Gopmynamu. UteHue rpaduKoB peanibHBIX 3aBHCHUMOCTEH.
[Tonstne dynxuuu. I'padux Gynkuuu. CpoiictBa ¢ynkumii. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk
¢byukuun y = [x|. ['paduueckoe penienre TMHEHHBIX YPABHEHUN U CHCTEM JIMHEHHBIX YPaBHEHUIA.

8 KUIIACC

Yucsa ¥ BBIYUCTICHUSA

KBanmpatseiit xopeHp u3 uncna. [loHstue o0 wuppanuoHanbHOM uwucie. JlecsTuuHble TPUOIKEHUS
uppalMoHanbHeIX unced. CBoiicTBa apupMeTHUeCKMX KBaJIpaTHBIX KOpHEH M HMX NPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUH U BEIUMCICHUSIM. [lefiCTBUTENBHbIE YUCIA.

Crenensb c 1eNIbIM TIOKa3aTeneM U e€ cBoiictBa. CTaHJapTHas 3alKCh YUCTA.

AJredpanyeckme BbIPaKeHHs

KBagpatHblii TpEXuiieH, pa3ioKeHUE KBAIPaTHOTO TPEXUJIEHA HA MHOKHUTEIIH.



AnreOpandeckas npoOb. OCHOBHOE CBOWCTBO anreOpamueckoit napo6u. CliokeHHe, BBIYUTAHUE,
YMHOXXEHUE, JeJIeHHe anreOpandeckux apooeil. PanoHansHbie BRIpaKEHHS U UX PE0Opa3oBaHHE.
YpaBHeHusI H HEPABEHCTBA

KBangpatHoe ypaBHeHHe, ¢opMmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOAAIIUXCS K JTUHEHHBIM U KBaJpaTHbIM. [Ipocreiinie qpoOHO-palioHaIbHbIE YPaBHEHHUS.
I'padmyeckas wHTEpHIpeTaUs YPaBHCHHUA C JBYMsS IEPEMCHHBIMH W CHUCTEM JIMHEHHBIX ypaBHEHUH C
JIBYMSI TIepeMeHHBIMU. [IprMepsl pelieHnsi CUCTeM HETMHEWHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMH.
Pemrenne TeKCTOBBIX 3a7a4 aNreOpandeckuM CrocoOoMm.

UucnoBble HeEpaBeHCTBA M MX cBoMcTBa. HepaBeHCTBO ¢ OJHOW mepeMeHHOW. PaBHOCHMIIBHOCTH
HepaBeHCTB. JInHelHble HEpaBEHCTBA ¢ OJHOM NepeMeHHOM. CucTembl JTMHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

D yHKUUHA

[Tonarue ¢yukmuu. OOnacTh ompeneNeHuss W MHOXKECTBO 3HaueHui QyHkimu. CrocoObl 3anaHus
(GyHKIMH.

I'paduk ¢ynkuuu. Yrenue cpoiictB ¢yHkuuu 1no e€ rpaduky. Ilpumepsl rpadukoB QyHKIHH,
OTPAKAIOIINX PEATBHBIE TPOLIECCHI.

ODYHKIMK, OMHUCHIBAIONINE TPSIMYI0O U OOpaTHYIO MPOTOPIHUOHAIHHBIE 3aBUCHMOCTH, HMX Tpaduky.
Oyuxuan Y = x2, Yy = x3, y = \x, y=|X|. Tpaduueckoe pelenne ypaBHeHHil 1 CHCTEM yPaBHEHHIA.

9 KITIACC

Yucaa v BbIYMCICHUS

PannonaneHple 4yMcna, HppalUoOHalIbHbIE 4YHCIIA, KOHEYHbIE U OECKOHEYHBIE JECATUYHBIE IPOOHU.
MHOX€eCcTBO NIeHCTBUTENIbHBIX YHCEN, ACHCTBUTEIbHBIE YMCIa KaK OECKOHEYHBIE NECATHYHBIE JIPOOH.
B3anMHO 0/IHO3HAYHOE COOTBETCTBHE MEXKAY MHOYKECTBOM JACHCTBUTEIBHBIX YHCET M KOOPIAWHATHOMU
MPSAMOI.

CpaBHEHHE ICUCTBUTENBHBIX YUCEN, apU(PMETHUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.
[TpubmmkE€HHOE 3HaYEHNE BEIWYMHBI, TOYHOCTD NMpuOmmkenus. Oxpyrienue uncen. [Ipukuaka u oneHka
pPEe3ynbTaTOB BBIYMCIICHUM.

YpaBHeHUs] M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHUH, CBOJIAIIMXCS K KBaJpaTHbIM. BUKBaJapaTHOE ypaBHEHUE.
[Ipumepsl penieHns: ypaBHEHUM TPEThEH U YETBEPTOM CTEIICHEN Pa3JIOKEHUEM Ha MHOKUTEIIH.

Pemenue npoOGHO-paliioHATBHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 33a/1au adre0pandeckKuM METOJIOM.
YpaBHeHHE ¢ IByMs MIEpEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JIMHEHHBIX ypaBHEHUH C ABYMS
nepeMeHHbIMU. PellleHne cucteMm JByX ypaBHEHMH, OJTHO M3 KOTOPBIX JIMHEWHOE, a IpPYyroe — BTOpPOH
crenienu. [ paduyeckas MHTepIIpeTaLns CUCTEMbl YPAaBHEHHH ¢ IBYMSI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a1au aNreOpanvdeckum crocoooMm.

UucnoBslie HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nuHeHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM. PellieHre CUCTEeM JIMHENHBIX HEPABEHCTB C OJHOM
nepemenHol. KBaapaTtHele HepaBeHcTBa. ['paduyeckas WHTepHpeTandsi HEPaBEHCTB U CHCTEM
HEPaBEHCTB C JIByMs IEPEMEHHBIMU.

DyHKUUH

KBamparnunas ¢yskuus, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHI BEpUIMHBI MapabOibl, OCh
CUMMETPUHU TTapa0OJIbI.

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux cBoiicTpa.

YucJioBbIEe MOCJI€I0BATEIbHOCTH U MPOTPeCcCUm



[ToHsiTHE YMCIIOBOW MOCIEAOBATEIBHOCTH. 3aJlaHUE MOCIENIOBATEIBHOCTH PEKYPPEHTHOH (GopMynoi u
dbopmyIoit N-ro dieHa.

Apudpmernueckass W reomMeTpuueckas mnporpeccur. DopMmynsl N-ro  wieHa apu(MeTHYEeCKOr u
F€OMETPUYECKOU NTPOrPECCUi, CYMMBI IIEPBBIX N WICHOB.

N3o0paxkenue 4ieHOB apu(METHYECKOW M T€OMETPUYECKOW MPOTPEecCHil TOYKaMH Ha KOOPAMHATHOMN
IJI0CKOCTH. JIMHEHHBIN U 3KCTIOHEHIMANIbHBIN pocT. ClI0KHBIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Pe3yJIbTATBI OCBOCHUS TPOTrpaMMBbl YIeOHOTO Kypca «ANredpay XapaKTepu3yrTcCs:

1) naTrpuoTnyeckoe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTUKH, I[IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHHUSM POCCHIUCKMX MAaTEMAaTUKOB M POCCUUCKON MAaTeMaTH4YECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO O0S3aHHOCTEH I'paKJIaHWHA U peajn3alluy €ro Ipas, MPEACTaBICHUEM O
MaTeMaTHYEeCKMX OCHOBAaX (DYHKIIMOHUPOBAHMS  PA3UYHBIX  CTPYKTYp, SBJICHHH, TPOLEIYP
TpakJIaHCKOTO oOImiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO 3TUYECKHX
MpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTIKEHHMM HayKH, OCO3HAaHHMEM BaKHOCTHU
MOPAITBHO-3TUYECKUX MPUHIIUIIOB B JACSITEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTMBHOE yJacCTHE B PEIICHUH MPAKTHUYECKUX 3a/lad MAaTEMaTUYECKOW HaNpaBJIEHHOCTH,
OCO3HAaHUEM BaXHOCTH MAaTEMAaTHYECKOTO O00pa30BaHUs Ha MPOTSHKEHHUU BCEH JKM3HU IS YCIICITHOMN
poheCCHOHANBHOU NIEATETLHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpOM U
MMOCTPOCHUEM WHAUBUAYAIHHOW TPACKTOPUU OOpa30BaHUS W KU3HEHHBIX IUTAHOB C YYETOM JIMIHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOEe BOCIIMTaHME:

CHOCOOHOCTBIO K 3MOIIMOHATIBHOMY U 3CTETUYECKOMY BOCIPHITHIO MaTeMaTHYECKHX OOBEKTOB, 3a/ad,
peuieHui, pacCyX1IeHUI, YMEHUIO BUAECTh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAllel B JEATEJIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IpEACTaBIE€HUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHI YEJIOBEKa, IPUPOIBI U 00IeCTBA, TOHUMAaHUEM MAaTeMaTHUYeCKONH HAyKH Kak
cdepbl UeIoBEeUeCKO NEesSTENIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTHU ISl Pa3BUTHUS LUBHJIN3ALINU,
OBJIQJICHUEM S3bIKOM MaTEMaTUKM M MAaT€MAaTHYECKOW KyJIbTYpOM Kak CpeACTBOM IIO3HAaHUA MHPA,
OBJIAJICHUEM MPOCTEHIIIMMU HaBBIKAMH UCCIIEA0BATENIbCKOM AESATEIbHOCTH;

6) d¢usnueckoe BocnuTanue, GopMUpPOBaHME KYJbLTYPbl 310POBbSI M 3MOIMOHAJIBHOIO
0J1aronmoJryyms:

TFOTOBHOCTBIO MPUMEHSATh MAaTEMaTUYECKUE 3HAHUSI B MHTEpPECax CBOErO 3J0POBbsl, BEACHUS 3I0POBOTO
oOpa3a KHU3HU (3I0pPOBOE MHTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATUH M OTAbIXA, peEryiaspHas
¢usnueckass akKTUBHOCTBH), C(OPMUPOBAHHOCTHIO HaBbIKa peduieKCHM, MPU3HAHUEM CBOETO IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0JI0TMYeCKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM A7 pelieHus 3ajad B o0JacTh COXpPaHHOCTH
OKpYXarollled cpepl, IUIAHUPOBAHMUS TOCTYIKOB M OLEHKM HX BO3MOXKHBIX TOCIEICTBUM s
OKpY)KaloIlel Ccpeabl, OCO3HAHHWEM TI00aIbHOTO XapaKTepa HKOJOTHYECKUX NpodlieM U MyTed HxX
peuieHus;

8) ajanTanms K M3MEHAIUMCS YCJI0BUSIM COUMAJIbHOM M IPUPOAHOM Cpebl:

FOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPENEIEHHOCTH, TMOBBIIIEHUIO YPOBHS  CBOEHU
KOMIIETEHTHOCTU 4Yepe3 MPAKTUUYECKYIO ACSITEIbHOCTh, B TOM YHUCJIE YMEHHE YYUTHCA y JIPYTUX JIOJEH,
MprOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMITIETEHIIUHU U3 OIbITA JPYTUX;



HEOO0XOAMMOCTBI0O B (POPMHUPOBAHMHM HOBBIX 3HAHWUH, B TOM 4Hcie (POPMYIHUPOBATH UACH, MOHITHA,
TUMOTe36l 00 OOBEKTaX W SBJICHUSAX, B TOM YHCJIE pPaHEE HEU3BECTHHIX, OCO3HABATH JAC(UIIMTHI
COOCTBEHHBIX 3HAHUW 1 KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK BBHI3OB,
TpeOYyIOMI KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIE DPEHICHUS W JCUCTBUS, (OPMYTUPOBATH M
OILICHUBATh PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble joruyeckue neicTBus:

®BLISBIIAITh W XapaKTEPU30BATh CYMICCTBEHHBIC MPH3HAKA MATEMAaTHUYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHHUI MEXIy NOHITHIMH, ((OPMYJIUPOBATH ONPEACICHUS OHATHN, YCTaHABIMBATH CYIICCTBCHHBIN
MpU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIUISl 000OIICHHS M CPABHEHMSI, KPUTEPUN TIPOBOJUMOTO aHAIIN3A;

® BOCIIPHHUMATH, (OPMYITHPOBATH U TPE0OPa30BBIBATE CY)KJICHUS: YTBEPAUTEIbHBIC H OTPHUIIATCIbHBIC,
¢IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

® BBLISIBIIATh MAaTEMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTHBOpPEUHs B (akTaxX, JaHHBIX,
HAOJIOJICHUSAX W YTBEPXKACHHSX, IpeiaraTb KPUTEPUH JUIS BBISIBICHHS 3aKOHOMEPHOCTEH W
MIPOTUBOPEUNI;

® JIeJTaTh BBIBOJIBI C HMCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, JISAYKTUBHBIX W WHAYKTUBHBIX YMO3aKITIOUCHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTUU;

® pa30upaTh J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUU (MpSAMBIE U OT MPOTHUBHOTO), MPOBOJUTH
CaMOCTOSITENIbHO HECJIOKHBIE J0Ka3aTelbCTBa MaTeMaTHYecKUX (akTOB, BbICTpAUBATh apryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXICHNUS,

® BRIOMpaTh Croco0 perieHust yueOHo# 3a1adun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEUICHUsS, BEIOMPATH
HauboJee MOAXOAAIUHN C YIETOM CaMOCTOSITENIFHO BbIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

® 1ICII0JIb30BaTh BOMPOCHI KaK HMCCIEA0BATEIbCKUN HMHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH BOMPOCHI,
¢bukcupyoe MpoTUBOpPeUne, MNpodIeMy, CaMOCTOATENbHO YCTAaHABIMBAaTh HCKOMOE U JIAaHHOE,
(dbopMHUpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINIO, MHEHHE;

® [IPOBOJIUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECJOXKHBIA OSKCIEPUMEHT, HEOOJbIIoe
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro OObEeKTa, 3aBUCUMOCTEH OOBEKTOB
MeXay co0oii;

® CaMOCTOATENIHHO (OPMYTUPOBATH OOOOIIEHHS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO HAOIOICHUS,
UCCIIeIOBAHUS, OLIEHUBATh I0CTOBEPHOCTh MOMYYEHHBIX PE3y/IbTaTOB, BRIBOJOB U 0000IIEHU;

® IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEANOIOKEHUS O €r0 Pa3BUTUU
B HOBBIX yCJIOBHSIX.

Padora ¢ undopmanueii:

® BBISIBIIATh HEAOCTATOYHOCTh W W30BITOYHOCTH MH(POPMAIIUH, AAHHBIX, HEOOXOAMMBIX MJSI PEIIeHHS
3a/1a4u;

® BEIOMPATh, aHATTM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH(OOPMALIUIO PA3TMYHBIX BHIOB
1 (HopM TpeICTaBICHHUS,

¢ BEIOMpaTh (opMy mMpeAcTaBieHUs WHPOPMAIMU W WIUIIOCTPUPOBATH pelIaeMble 3aJaud CXEMaMu,
JIrarpaMMamu, HHOU rpaduKoil 1 uX KOMOMHAIIMSIMU;



® OIICHMBATh  HAAEKHOCTH HWH(POpPMAIMKM 1O  KPUTEPUSAM, MPEUIOKEHHBIM  YYUTEIeM WM
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHUBEpPCcAJIbHbIE YUeOHbI€ el CTBHUS:

® BOCIIPUHUMATh M (YOPMYIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBUSIMH U LEISAMH OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHChMEHHBIX TEKCTaX, aBaTh MOSICHEHUS
10 XOJly pelIeHUs 3a/1a4l, KOMMEHTUPOBATh MOJYYEHHBIN Pe3yibTar;

®B Xo1€ OOCYXIEHHUS 3alaBaThb BOIMPOCH IO CYIIECTBY OOCYKIAaeMOH TEMBbI, MPOOJIEMBI, perIaeMoi
3a/lauM, BBICKA3bIBaTh WJEH, HALICJICHHbIE Ha IIOMCK pELIEHUs, COINOCTABJIATH CBOM CYXKJIEHUS C
CYKIEHHSIMH JPYTUX YYaCTHHKOB JHallorTa, OOHApYKMBaTh pa3U4Me M CXOJCTBO IIO3HMIMH, B
KOPPEKTHOH (opme (HopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

® [IPE/ICTABIATh PE3YNIbTAThl PEIIEHUs 3a7auu, SKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA, CAMOCTOSTEILHO
BbIOMpaTh (JOpMaT BBICTYIUIEHHS C YUETOM 3a7ad IPE3EHTALMU U OCOOCHHOCTEN ayIuTOpUN;

® [IOHUMAaTh M WCIOJH30BATh NPEHUMYIIECTBA KOMAaHIHOW M WHAWBHIYAJIbHOW pabOTHI MPH pEIICHUH
y4eOHBIX MaTEeMAaTUYECKUX 3a]1a4;

® I[PUHUMATh 1€b COBMECTHON JESATENIbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHON paloThl,
pacrmpenensaTb BHIBI padOT, JOTOBApPUBATHCSA, OOCYXKIATh MPOIECC W pe3yiabTaT padoThl, 0000maTh
MHEHHS HECKOJIBKHX JTFOJICH;

® y4acTBOBATh B I'PYNIOBBIX (opmax paboThl (0OCYXkAEHUS, OOMEH MHEHHUSIMH, MO3TOBbIE IITYPMbI U
JpyTrUe), BBITONHATH CBOIO 4YacTh pabOTHl M KOOPAMHHPOBATH CBOW NEWCTBUS C JAPYIHMH YJICHAMH
KOMaH/Ibl, OLICHUBATh Kaue€CTBO CBOETO BKJaJa B OOIIMN MPOJYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE I1elCTBHS

Camoopranuszanms:

® CaMOCTOSITEIILHO COCTABJIATh TUIAH, aJITOPUTM pEUIeHUs 3a1a4yd (WM €ro 4acTh), BHIOMpATh CIIOCO0
pelieHus ¢ y4€TOM HMEIOIIUXCSI PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BapUaHThl PeLICHUI ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

® BJIaJICTh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJISL MpoIiecca U pe3yibTaTa pelieHus] MaTeMaTHueCcKO
3a/1a4u;

® [IPE/IBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUM 3a]lauld, BHOCHUTb KOPPEKTHUBHI B
NesITeNIbHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, HAlIGHHBIX OMNOOK, BBISIBICHHBIX TPYTHOCTEH;

® OI[CHMBATh COOTBETCTBHUE pE3YyJbTaTa JAEATEIbHOCTU TOCTAaBJICHHOW L€ U YCIOBHSIM, OOBSACHATH
MIPUYMHBI JOCTHKEHUS WM HEAOCTHKEHMS IIe]Id, HAaXOJAUTh OMIMOKY, J1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K koHiy o0y4yenus B 7 kiiacce 00yJaromuiics MOTyduT CIEAYIONIe TPeIMETHbIC Pe3yabTaThl:

Yuciaa 1 BbIYMCTIEHUS

BrImonHATh, codyeTass yCTHbIE W MUChbMEHHBbIE MPUEMBI, aprU(PMETUYECKUE NEUCTBUS C PalMOHATbHBIMU
YHUCIaMHU.

Haxonuth 3HaueHUs YHCIOBBIX BBIPAKEHUN, NPUMEHATh pa3sHOOOpa3Hble CIOCOOBI U MPUEMBI
BBIYHCIICHUS 3HAYCHU APOOHBIX BBIPAKEHU, COIEPIKAITUX OOBIKHOBEHHBIC U IECATUYHBIE IPOOH.
[TepexonuTs OT omHON (QopMBI 3amucU 4uceNn K APYyroil (mpeoOpa3oBHIBATh IECATUYHYIO OpOoObh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO IPOOB).



CpaBHUBaTh U YHIOPSAJOUYMBATh PALIMOHAIIBHBIE YUCIIA.

OxpyriaTh ymuca.

BBINOIHATE NPUKHUIKY U OLEHKY pe3yibTaTa BBIYMCIICHHM, OLIEHKY 3HAYECHWM 4YMCIIOBBIX BBIPAXKEHMUM.
BbINOnHATE AEUCTBUSA CO CTENIEHSAMH C HATypaJbHBIMU MOKA3aTEISIMH.

[IpuMeHATh NpU3HAKK JEIUMOCTH, PA3JI0KEHHE HA MHOKUTEIN HATYPAIBHBIX YUCEI.

Pemrare  NmpakTUKO-OpUEHTUPOBAHHBIE  3a/a4H, CBSI3aHHBIE  C  OTHOLICHUEM  BEJIUYHH,
MIPONOPLUUOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMM, HHTEPIPETUPOBATh pE3YyNbTaThl PELICHUSA 3a7ad ¢
y4€TOM OrpaHUYEHHM, CBA3aHHBIX CO CBOMCTBAMHU paccCMaTpUBAEMbIX OOBEKTOB.

AJaredpanyeckue BbIpaKeHHs

Hcnonp3oBath anreOpanyeckyt0 TEPMUHOJIOTUIO U CHUMBOJIMKY, MPUMEHATh €€ B IPOLECCE OCBOCHUS
y4ueOHOro Marepuaia.

Haxoauts 3HaueHUs OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSX [IEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHUsl LENOT0 BBIPAXKEHHS B MHOTOWIEH MPHUBEACHUEM IOJ0OHBIX CllaraéMblX,
PacCKpBITHEM CKOOOK.

BbInosHATE YMHOKEHHE OJJHOWIEHA Ha MHOTOYJIEH U MHOTOWIEHA Ha MHOTOWIEH, IPUMEHSTH (POPMYIIbI
KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymiecTBIATh pa3iokKeHHe MHOTOYJICHOB HAa MHOXHMTEIU C MOMOIIbIO BHIHECEHMS 3a CKOOKHM 0O0Iero
MHOKHTEJIS, TPYNIHPOBKY CIIaraeMblX, MpUMEHEHHs] GOpMYI COKPAIIEHHOTO YMHOKEHHS.

[IpumensaTh MpeobpazoBaHUsI MHOTOUJICHOB JJISl PEIIEHUS Pa3IMuYHBIX 33]ay U3 MaTeMaTUKHU, CMEXHBIX
MIPEAMETOB, U3 PEATBHON MTPAKTUKH.

Hcnonb30BaTh CBOICTBA cTENEHEN C HaTypallbHBIMU MOKa3aTeNIIMHU IS TPeo0pa30BaHus BhIPaXKEHH.
YpaBHeHUs] M HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUs C OJIHOM NEPEMEHHOW, MPUMEHss MpaBWiia Mepexo/a OT HCXOTHOTO
YPaBHEHHU K paBHOCWIBHOMY eMy. IIpoBepsTs, sBiIgeTCs 1 YUCI0 KOPHEM ypaBHEHHUS.

[TpuMensTh rpaduyeckre METOAbI NP PEILICHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[lonbupare mnpuMepsl Map 4UCEN, SBJSIOIUXCS pPEIICHUEM JIMHEMHOro YypaBHEHHs C JABYMS
IIEPEMEHHBIMHU.

CtpouTh B KOOPIAMHATHOM MJIOCKOCTU I'paMK JIMHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMHU, HOJIb3YSICh
rpaduKoM, IPUBOANUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemare cucremsl AByX JTMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMHU, B TOM YHCJIE IPahUUECKH.
CocraBisaTh M pelaTh JIMHEHHOE YPaBHEHHE WIIM CUCTEMY JMHEMHBIX YpaBHEHHUH IO YCIOBHIO 3aauH,
UHTEPIPETUPOBATH B COOTBETCTBUM ¢ KOHTEKCTOM 3aJ1a4X ITOJTYYECHHBIN pe3yJbTaT.

DyHKUUH

N300paxaTh Ha KOOPAMHATHON MpPsIMON TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM KOOpJIMHATaM, Jy4H,
OTPE3KHU, MHTEPBaJIbl, 3aIIUChIBATH YHCIIOBbIE NPOMEXKYTKH Ha alreOpanyeckoM s3bIKe.

OTmMmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JlaHHBIM KOOPJIMHATAM, CTPOUTh I'padMKU JTUHEHHBIX
¢ynkuuit. Ctpouts rpaguk QyHKINH Y = [X|.

OnuceiBaTh ¢ MOMOLIbIO (YHKIMM M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMU: CKOPOCThb, BpeMs,
paccTosiHMe, 11eHa, KOJIMYECTBO, CTOMMOCTD, IIPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuit crnoco® TnpeAcTaBleHus M aHanu3a MHQoOpManuM, U3BIEKaTb U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHIy 00yueHus B 8 kjacce oOyqaronuiics MoJIyquT CIEAYIOLINE MPEIMETHbIE PE3YIbTaThl:

Yuciia 1 BBIYUCICHHUSA

Hcnonp30BaTh HayaiabHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN JJI1 CpPaBHEHUS,
OKpYTJIEHUS M BBIYMCIICHUH, N300paXkaTh IeHCTBUTENbHBIEC YK CIa TOYKAaMU Ha KOOPAWHATHOM MPSIMOiA.



[TpumMeHsATh MOHATHE APHU(PMETUIECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBAaJPAaTHBIE KOPHU, HCIIOIb3YS
pU HEOOXOJMMOCTH KAJIBbKYJISATOP, BBIIOIHATE NPE0Opa3oBaHMs BBIPAKEHUH, COAECPIKAIMX KBApaTHbIC
KOPHH, UCIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30Bath 3aniucu OOJBIIUX U MATIBIX YUCEI C TOMOIIBIO JECATUYHBIX Ipo0Oei u creneneit uncna 10.
Auaredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHATHE CTENEHW C ILEeJIBIM I0Ka3aTelieM, BBIIOJHATh IPeoOpa3oBaHMs BBIPAKEHUH,
COZIEpKALIUX CTEIIEHU C LEIbIM OKa3aTelIeM.

BbINOJIHATE TOXKAECTBEHHBIE NTPEOOPA30BaHMsI pallMOHAIbHBIX BHIPAKEHUN HA OCHOBE IIPABUJI AEHCTBUN
HaJl MHOTOWICHAMH U aJiIreOpanyecKuMH JAPOOSIMHU.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensaTs npeoOpa3zoBaHUs BBIPAKEHUM JUISl pelIeHMs] pa3IUYHbIX 3a/a4 U3 MaTEMaTHKH, CMEXKHBIX
MIPEAMETOB, U3 PEATBHON MTPAKTUKH.

YpaBHeHus1 1 HepaBEeHCTBA

Pemats nuHeiiHble, KBaJpaTHbIE YPABHEHUS U PALlMOHAJIbHBIE YPAaBHEHUS, CBOJSIINECS K HUM, CUCTEMBI
JIBYX YpaBHEHUH C IByMsI IEpEMEHHBIMHU.

[IpoBOoaMTH MpoOCTEIINE UCCIEN0BAHUSA YPABHEHUH U CUCTEM YPABHEHUH, B TOM YHUCJE C IPUMEHEHUEM
rpaduyeckux mpeacTaBiIeHUu (yCTaHaBIMBATh, UIMEET JIM YpPaBHEHUE WM CHCTEMa YPaBHEHUH pelIeHHUs,
€CJIM UMEET, TO CKOJIbKO, U ITpoYee).

[lepexonuTe OT ciOBeCHOW QOPMYIMPOBKH 3aayud K e€ anreOpandyeckoidl MOJAEIN C TMOMOIIbIO
COCTaBJIEHUSI YPaBHEHMSI WJIM CHUCTEMbl ypaBHEHUH, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJYYEHHBIA pe3yNbTar.

[IpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB JIJIsl CPAaBHEHMS, OLICHKH, pellaTh JIMHEWHbBIE HEPABEHCTBA C
OJIHOW TIEPEMEHHOW M WX CHCTEMbI, JaBaTh TpaPUUECKyr0 WLIIOCTPAIIMI0O MHOXXECTBA PEIICHUI
HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

L0 IN10700

[lonumath ¥ HCHONB30BaTh (PYHKIUMOHAIbHbIE TOHATUA U S3bIK (TEPMUHBI, CHMBOJUYECKHE
o003HaYeHUsI), OMPENeNATh 3HaueHHWe (YHKIUMU MO 3HAYCHHIO apryMEHTa, OIpPENeNsTh CBOWCTBA
¢dbyakunu o e€ rpaduxy.

Crpouts rpaduku 3MeMeHTapHbIX QYHKIUN BUIA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIIHCHIBATH CBOICTBA YHCIOBON (YHKLHH 10 & rpaduKy.

K koniy o6ydyenus B 9 kiiacce o0ydaromuiics MoyquT CIEAYONUe IpeIMETHbIE Pe3yIbTaThl:

Yucia 1 BBIYUCICHHUSA

CpaBHMBATh U YIOPSAAOUYNUBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIE YHUCIIA.

Boimonusate apudmernyeckue NEHCTBUS C pallMOHATBHBIMU YKCIAMH, COYeTas YCTHBIC M MHUCHbMEHHBIE
MIPUEMBI, BBIIIOJIHATH BBIYUCIICHHS C UPPALIMOHAIBHBIMU YU CIIAMH.

Haxonuth 3HaueHHs cTeneHeill ¢ LeNbIMU IOKa3aTe MU U KOPHEH, BBIYMCIATH 3HAYEHUS YHMCIOBBIX
BBIPaXKCHUM.

OKpyryATh NE€HCTBUTENIBHBIE YNCIIA, BBITIOIHATh NPUKUIKY PE3YJIbTaTa BBIYUCICHUM, OLIEHKY YMCIOBBIX
BBIPaXKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHbIe U KBaJpaTHbIE YpaBHEHHs, YpaBHEHMs, CBOJSALIMECS K HUM, MpOCTeHIine ApoOHO-
palyoHaIbHbIE ypaBHEHUS.

Pemate cuctemsl AByX JIMHEWHBIX YPaBHEHHMH C ByMs NEPEMEHHBIMU M CHUCTEMBI JIBYX YpPaBHEHUH, B
KOTOPBIX OJTHO YPAaBHEHUE HE SIBISECTCS TUHEHHBIM.

Pemate TeKkcTOBBIE 3a7auMl ajareOpanyeckuM CIIOCOOOM C IMOMOINBIO COCTaBICHHMS YpPaBHEHUS WIH
CUCTEMBI JBYX YPABHEHMU C JBYMs IEPEMEHHBIMU.



[IpoBOAUTH MPOCTEUIINE UCCIENOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YUCIE C IPUMEHECHUEM
rpaduUecKuX MpeAcTaBiIeHui (yCTaHABIMBAaTh, MIMEET JIM YpaBHEHHE WM CUCTEMa YpaBHEHHH pelIeHus,
€CIIM MUMEET, TO CKOJIBKO, U IIPOUEe).

Pemate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, M300pa)kaTh pEIICHHE HEPABEHCTB Ha
YHUCJIOBOU IPSMOM, 3aIMCHIBATH PELICHUE C IIOMOIIBIO CHMBOJIOB.

Pemrate cucreMsl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPAaBEHCTB, BKIIIOYAIOIIME KBAPATHOE HEPABEHCTBO,
n300pakaTh pelIeHre CHCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOM, 3aIHMCBIBATH PEIICHUE C MMOMOIIBIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPYU PELICHUM PA3IMYHBIX 3a4a4.

DyHKUUHA

PacnoznaBate  (QyHKUIMHM H3ydyeHHBIX BHUJOB. [loka3blBaTh CXeMaTMUECKH pACIHOJIOKEHHE Ha

KOOPIMHATHOH TockocTu TpadukoB GyHkimid Buga: Y = kx, y = kx + b,y = k/x, y =ax2 + bx + ¢,y =
x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HaYeHHI KOIQDUIIHEHTOB, ONHUCHIBATE CBOIMCTBA (YHKIIHIA.

Crpouth M wu300pakaTh CXE€MaTH4YEeCKH TpaduKU KBaJpaTUUYHBIX (YHKIMHA, OMUCHIBATH CBONCTBA
KBaJIpaTUUHBIX QYHKIUI M0 UX rpadukam.

Pacrio3naBath KBaJpaTUUHYIO (QYHKIHIO IO (hopMyJie, MPUBOAUTH MPUMEPHI KBAAPATUUHBIX (QYHKIHUHI U3
peasibHOM JKU3HH, (PU3UKH, TEOMETPHH.

YuciioBble N0C/T€10BATEIHLHOCTH U NPOrpeccuu

Pacnio3naBath apumMeTnyecKyto U reOMETPHUECKYIO IIPOTPECCUH MPHU PA3HBIX CrIocO0aX 3aJaHusl.
BbINOJIHATE BBIYMCIEHUS C HUCIOJIb30BaHMEM (DOPMYN N-ro 4ieHa apu(pMeTHUecKOl U reoMeTpUyYecKou
IIPOrpeccuii, CyMMBbI IIEPBBIX N YWIECHOB.

N3006paxaTh 4iIeHbI IOCIE10BATEILHOCTH TOUYKAMH Ha KOOPIUHATHON MJIIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YMCIOBBIMHU IIOCIEIOBATEIbHOCTSMH, B TOM YHCIIE 33Ja4M U3 PEalbHOU
YKU3HH (C UCTIOIB30BAHUEM KAIBKYIATOPA, UG POBBIX TEXHOJIOTHI).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoanyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (UG poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe 25 5 bubmmoreka [IOK
qycla https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
27
2 AJIrCOPAHICCKHE BbIpaXCHIA 2 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 Y PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 Koopauarst u rpadukit. Pymkui 24 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
> Hostopexe n 0bobmene 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 7
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8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bubmmoreka [{OK
1 Uucna u Beiunciienus. KBagparHeie KOpHU 15 1 httos://m.edsoo.ru/7f417af8
) Yucna u BeruncineHust. CTerneHs ¢ HeIbM 7 bubmmoreka [{OK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [JOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
AnrebpandecKkue BbIpaKEeHHUSL. bubnuoreka [JOK
4 15 1
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 1 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12
paBHeHUs U HepaBeHCcTBa. HepaBeHcTBa 1 htts://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 O .0 5
YHIIMH. LCHOBHBIS HOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBbIC GyHKIMH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 Tosopenne 1 obobwmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7
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9 KUIIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
1 Uucna v BeiuncieHus. JleicTBUTENbHBIE 9 1 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJHOM EPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6moreka [IOK
> OyHkwH 16 1 https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 Yucnosle MOCIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* Anre6pa, 7 kimacce/ MaxkaperueB FO.H., Munmiok H.I'., HemkoB K.W. u npyrue; mox
penaxuuei TensikoBckoro C.A., Akimoneproe oomiectBo «M3aarensctBo «lIpocBemienue»
* Anre6pa, 8 kimacce/ Maxkapserue FO.H., Munmok H.I'., Hemkos K.U. u napyrue,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

* Anre6pa, 9 xiacc/ Maxkapsrues FO.H., Munmtox H.I'., Hemkos K.W. u npyrue,

AxnmonepHoe obmectBo «M3narensctBo «IIpocBerienue

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
UHTEPHET

https://workprogram.edsoo.ru/work- bubmroreka [JOK
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