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HHOACHUTEJIBHASA 3AITMCKA

Anrebpa sBifeTCS OJHMM M3 OIOPHBIX KypCOB OCHOBHOIO 00IIero oOpa3oBaHMs: OHa
o0ecrieurBaeT H3y4YeHHE JPYruX IUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK U T'YMaHUTapHOTO
LUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUId MNPOJOJDKEHUS O0pa3oBaHUS U B IIOBCEAHEBHOM JKHU3HM.
Pa3Burtue y 00ydaroniuxcsi HAy4dHbIX MPEACTABICHUN O MPOUCXOXKICHUN M CYITHOCTH ajlredpandecKux
abcTpakiuii, crnoco0e OTpakeHUsT MaTeMAaTUYECKON HayKoH SBIEHMH M MPOLIECCOB B MPUPOIE H
o0I1IecTBe, poJId MATEMATUYECKOTO MOJICTTUPOBAHNUS B HAYUYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHHIO HAYYHOTO MHPOBO33PEHHMS M KAYECTB MBIIUICHHS, HEOOXOJUMBIX JUIS aJanTalud B
coBpeMeHHOM 1u(ppoBoM obmiecTBe. M3ydeHne anreOpel oOecrieunBaeT pa3BUTUE YMEHUST HAOII0IaTh,
CpaBHMBaTh, HAaxOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBAaTh CBOM JCHCTBHSI U BBIBOJBI, (OPMYIUPOBATH YTBEPKICHUS.
OcBoenne Kypca anreOpbl 0OECleYMBaeT PA3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCs: OHHU
UCTOJNB3YIOT JEAYKTUBHBIE W WHAYKTUBHBIE pAaCCY)KICHHS, O0000ImEHHE ¢ KOHKPETH3AIHIO,
abctparupoBanne u aHaioruro. OOydeHue anredpe TMpenanoyiaraeT 3HAYUTEIbHBIA  00BEM
CaMOCTOSITENILHOM JIeATENbHOCTH O0yYaIoIINXCs, O3TOMY CaMOCTOSITENIbHOE PeLICHHE 3a/1a4 SBISETCS
peanuzanueii JesTeIbHOCTHOTO MPUHIIUIIA O0yYEHUSI.

B crpykType mporpamMmbl yueOHOro Kypca «Anredpa» A OCHOBHOTO o0Iiero oOpa3oBaHUs
OCHOBHOE MECTO 3aHMMAIOT COJIEP)KaTeIbHO-METOJUYECKHE JHMHUU: «Yucaa U BBIYMCICHUS»,
«AnreOpanueckue BBIpaXKCHHS», «YpaBHEHHs U HepaBeHCTBa», «Dynkumm». Kaxmas u3 31ux
COZepPIKATEIbHO-METOJUUECKUX JIMHUN pa3BUBaeTCI Ha MPOTSHKCHMH TPEX JIET H3y4YeHHs Kypca,
B3aUMOJICICTBYS C JpPYyrUMU €ro JIuUHUSAMU. B Xxonxe wu3yueHuss ydeOHOro kypca oOydarouumcs
MPUXOJUTCS JIOTHUECKH PACCYkAATh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH 5A3bIK. B cBsA3M ¢ 3TUM
B IIpOrpaMMy y4eOHOro Kypca «Anredpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI JIOTUKH, IPECTABICHHBIE BO
BCEX OCHOBHBIX pa3Jielax MaTeMaTH4ecKoro o0pa3oBaHHS M CHOCOOCTBYIOUIME —OBJIAJICHUIO
00y4arolMMHUCS OCHOB YHHUBEpPCAJIBHOIO MaTeMaTHuecKoro sizbika. CopepKaTeabHOM U CTPYKTYpHOMH
0COOEHHOCTBIO Y4eOHOT0 Kypca «Aredpay» sBIsSETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue aMHUU «YHCNa W BBIYMCICHMS» CIYXHT OCHOBOW Ul AajJbHEHMIIEro H3ydeHUs
MaTeMaTHKH, CHOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS JOTMYECKOrO MBbIIUIEHUS, (HOPMUPOBAHUIO
YMEHUS TI0JIH30BATHCS alITOPUTMAMH, & TaKXKe MPHOOPETEHUIO TMPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX
JUIs TIOBCE/IHEBHOW KM3HU. Pa3BuTHE MOHATHS O YMCIEe HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs
CBSI3aHO C DALMOHAJIBHBIMM M HpPPALMOHAIBHBIMU YHCIaMH, (OPMHPOBAHUEM MPEACTABICHUNA O
NEHCTBUTENIPHOM 4HMCJe. 3aBEpIICHHE OCBOCHMSI YMCIOBOW JIMHUUM OTHECEHO K CpelHeMy OO0IIeMy
00pa30BaHMIO.

Conepxanue JIByX aireOpanydeckux JIMHUM — «AnreOpanyeckue BBIpOKEHHs» U «YpaBHEHUS U
HEpaBEHCTBa» CMOCOOCTBYEeT (OPMHUPOBAHUIO Yy OO0ydYaromUXcs MaTeMaTHYecKoro —ammapara,
HEOOXOMMOTO JUTSI PEIICHUs 33]]ad MaTeMAaTHKH, CMEKHBIX TIPEMETOB U IPAaKTHKO-OPHEHTUPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro o0mero oOpa3oBaHHMsl Y4eOHBIM MaTepuana TPYHIUPYETCS BOKPYT
palMoOHANBHBIX BBIpXEHUH. AureOpa JOEMOHCTPUPYET 3HAYEHHE MAaTeMaTHUKM Kak s3blKa IS
MOCTPOSHHSI MaTeMaTUYeCKUX MOJIeNIel, ONMCaHMs MPOLIECCOB U SBIEHUM peasbHOro MHpa. B 3amaun
oOydeHHus anreOpe BXOAAT TakXKe JalbHEWIee pa3BUTHE aITOPUTMHYECKOTO  MBIIUICHUS,
HEOOXOJMMOTO, B YaCTHOCTH, /IS OCBOEHHS Kypca HWH(GOPMATHKH, M OBJAJCHHEC HaBBIKAMHU
JIEeTyKTUBHBIX paccyxiaeHuil. IlpeoOpa3oBanue CHUMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHIO
BOOOpaKeHUsI, CHOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Conepxanne (pyHKIIMOHATBHO-Tpa(QUIECKOW JMHUM HAIEJICHO Ha TOJy4YeHHE OOYJaroIIMMUCS
3HAHUW O (PYHKIMAX Kak BaKHEHIIEW MaTeMaTHYeCKOW MOJENH Ui OMHCAHWS WM HWCCIICIOBaHUS
pa3HOOOpa3HBIX MPOLIECCOB M SIBICHUN B mpupoze u oOmiectBe. M3yueHne marepuanga crocoOCTBYET



pPa3sBUTHIO y OOYYAlOIIMXCS YMEHHUS HCIOJb30BAaTh PA3JIMUYHBbIE BBIPA3UTEIbHBIC CPEICTBA S3bIKA
MaTEeMaTHUKd — CIIOBECHbIe, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIag B (QopMHpOBaHUE
IIPEICTAaBICHUH O pOJIM MATEMATUKH B Pa3BUTUH LIUBUIIN3ALUU U KYJIbTYPBI.

CormacHo ydyeOHOMYy TlaHy B 7-9 Kilaccax u3ydaeTcss Y4eOHbIH Kypc «AnreGpay, KOTOPBIHA
BKJIIOYAET CJIEAYIOUINE OCHOBHBIE pa3fielibl coaepikaHus: «Uucina v BBIUUCICHUSY, «Anredpandyeckue
BBIPAKCHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMN.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJenio).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYMCICHUSA

JpoOu OOBIKHOBEHHbBIE M JAECATHYHBIE, NEpexo OT oJHOW (opMbl 3amucu ApoOedt K Jpyrow.
[lonsTHe panMOHAIBHOIO 4YHCIA, 3alUCh, CPAaBHEHHUE, YIOPSIOYMBAHME PALUOHAIBHBIX YHCEI.
Apudmerndeckne NeHCTBUS C pallMOHAIBLHBIMU YHCIaMy. Pernenne 3agad U3 peasbHOM MPaKTHKU Ha
4acTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeJesieHue, Npeo0pa3oBaHie BhIPAKEHUM Ha OCHOBE
oIpeJiesIeH s, 3anuch 0onbuX yucend. [IponeHTsl, 3anucy NpoLeHTOB B BUJE APOOH U IpoOU B BUJE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKHU.

[IpuMeHeHne IPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATYPAJIBbHBIX YHCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIEHOCTH.

Auaredpanyeckne BbIpa:KeHHs

IlepeMeHHBIE, 4YKMCIIOBOE 3HAYEHHE BBIPAKEHHUS C IEPEMEHHON. JlONyCTUMBIE 3HAYEHUS
nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXAy BEIMYMHAMU B BHJE (GopMylibl. Beruucnenus mo
¢opmynam. I[IpeoOpa3oBaHne OyKBEHHBIX BBIPAKEHUH, TOXJAECTBEHHO PaBHbIE BBIPAXKEHUS, MpaBuia
peoOpa3oBaHus CyMM M TNPOM3BEICHHI, IMpaBUiia PAcKpbITUS CKOOOK M MPHUBEACHUS IMOAOOHBIX
CJIaraeMbIX.

CBolicTBa CTENEHNU C HATYypaJIbHBIM TI0KA3aTENIEM.

Opnowrensl u MHorouneHsl. CreneHb MHoOrowieHa. ClOXKEHHE, BBIYMTAHUE, YMHOYKEHUE
MHOTOWwIeHOB. POpMyJIbl COKPAIEHHOTO YMHOYKEHHU: KBaJpaT CyMMBI M KBaJpaT pa3sHocTH. PopMyna
Pa3HOCTH KBaApaToB. Pa3jioxkeHne MHOrOWIEHOB HA MHOXKHUTEIH.

YpaBHeHHd U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHUs, IpaBWja IpeoOpa3oBaHUs ypaBHEHMS, PaBHOCHUIBHOCTD
YpaBHEHHUI.

JIuneliHOe ypaBHEHHE C OJAHOW NMEPEMEHHOW, YMCIO KOPHEW JIMHEWHOrO YpPaBHEHHs, pEIEHUE
JUHEWHBIX ypaBHeHHH. COCTaBlieHWE ypaBHEHUM IO YCJIOBHIO 3a/1aud. PemeHue TEKCTOBBIX 3a1ad ¢
[IOMOILBIO YPABHEHUIA.

JIuneiiHOoe ypaBHEHHE C JBYMs NepeMeHHbIMH U ero rpaduk. Cucrema ABYyX JIMHEHHBIX
ypaBHEHU C JBYMS NepeMeHHbIMU. Perienne cucreM ypaBHEHUH criocoOOM MOJACTaHOBKH. [Ipumepst
peuIeHus TEKCTOBBIX 33a4 ¢ IOMOIIBIO CUCTEM YPaBHEHMIA.

DOyHKUHUU

Koopaunarta Touku Ha npsMoi. UucioBble NpOMEXYTKU. PaccTosHue Mexay ABYyMsl TOYKaMU
KOOPJAMHATHOU IIPSIMOA.

[IpssmoyronpHast cuctema koopamHat, ocu OXx um Oy. AOGcmucca W OpIWHATa TOYKH Ha
KOOpAMHATHOH miiockocTu. [Ipumeps! rpadukoB, 3anaHHbIX Gopmynamu. UTeHne rpadKoB peanbHbIX
3apucumocteit. [lonsatue ¢pynkumu. I'paduk ¢pynkumuu. CpoiictBa (yHkimil. Jluneitnas ¢ynkuus, eé



rpaduk. I'paduk pynkuuu y = [x|. ['paduueckoe penieHre TMHEHHBIX YpaBHEHUN U CUCTEM JIMHEHHBIX
YpaBHEHHU.

8 KJIACC

Yuciia u BbIYMCTCHUSA

KBagpartHsbiit kopeHb U3 uncia. [lonsaTue 06 uppanuoHanbHOM yucie. JlecsaTuunble npuOIKeHHs
uppanroHanbHbIX uucen. CBoiicTBa apu(METHUECKUX KBaJPAaTHBIX KOPHEH M HMX NpPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{eiCTBUTEIbHBIC YHCIIA.

Crenens ¢ nensIM nokasaresieM U €€ cBoiictsa. CTaHgapTHas 3alliCh YHUCIIA.

Auaredpanyeckne BbIpaKeHHs

KBanpaTHslil TpEXUIIECH, Pa3I0KEHUE KBAIPATHOIO TPEXUIICHA HA MHOKHUTEIIH.

Anrebpanyeckas n1poOb. OCHOBHOE CBOMCTBO anreOpamveckoil napodu. CiokeHue, BHIYUTAHHE,
YMHOKEHHeE, JeJIeHne alredpandeckux aApooeil. ParronanbHble BIpakeHHs U UX IpeoOpa3oBaHUe.

YpaBHeHNsI 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popmyia KopHell KBajapaTtHoro ypaBHeHusi. Teopema Buera. Pemenue
YpaBHEHUN, CBOMSIIMUXCSA K JIMHEHMHBIM U KBajgpaTHbIM. [Ipocrelimne apoOHO-pallioOHaIbHBIC
YPaBHEHUSI.

I'papuueckas uHTEpHnpeTanuss ypaBHEHHH C JByMs [EPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpPAaBHEHUN C JBYMs IepeMeHHbIMHU. [IpuMepsl pelieHuss CHUCTEM HEIMHEHHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU.

Pemrenune TeKCTOBBIX 33124 aNreOpanyecKuM CrocoOoM.

UucnoBsle HEpaBeHCTBA U UX cBoicTBa. HepaBeHCTBO ¢ OfHOM mnepeMeHHOH. PaBHOCHMIBHOCTB
HEpaBEeHCTB. JIMHEHHbIE HEPABEHCTBA ¢ OAHON NepeMeHHOW. CHCTeMBl IMHEWHBIX HEPABEHCTB C OJAHOMN
IIEPEMEHHOM.

DOyHKIHUU

[Tonarue Gpynkiuu. O61acTh onpeeneHnss 1 MHOKECTBO 3HaueHul GyHkimu. CriocoObl 3a1aHus
(GyHKIMH.

I'paduk pynkuuu. Yrenue cBoiictB pynkuuu no e€ rpaduxy. [Ipumepsl rpaduxo QpyHKUIUH,
OTPaXKaKOILIUX PEABHBIE IIPOLIECCHI.

OyHKIUY, ONMMCHIBAIONIUE MPSAMYIO U 00paTHYIO IPONOPLMOHAIbHBIE 3aBUCUMOCTH, UX IPadUKH.
OyHKIUU y = X, y= X, y= VX, y=|x|. I'padudeckoe penieHre ypaBHEHHIA 1 CUCTEM YpaBHEHH.

9 KJIACC

Yuciia 1 BbIYMCIICHUSA

ParonanbHble 4yncia, HppalMoHabHbIE YHCIa, KOHEYHbIE M OECKOHEYHbIE NECSITUYHBIE IPOOH.
MHOX€eCTBO JIeHCTBUTENIBHBIX YHCEN, JeHCTBUTENbHBIE UNCIa KaK OECKOHEYHbIE JECATUYHBIE APOOHU.
B3anMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIY MHOYKECTBOM JECHCTBUTEIBHBIX YHMCEN U KOOPAUHATHOMN
IIPSIMOM.

CpaBHeHUE IeHCTBUTENBHBIX YUCEll, apu(METHUECKUE EHCTBUS C IeHCTBUTEIbHBIMHI YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IPOLIECCOB B OKPYXKAIOIIIEM MUPE.

[TpubnmxE€HHOE 3HaAUEHNE BEIMUMHBI, TOYHOCTh MpuOImkenusa. Oxpyraenue yucen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BBIYUCIICHUN.

YpaBHeHHd U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOAAIIUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHM, cBOIALIMXCA K KBaJpaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHUN TpeTbed M 4YETBEPTOM CTEIEHEW pAa3JoKEHHEM Ha
MHOKHUTEIIH.



Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajad anreOpandyeckuM
METOZOM.

VYpaBHeHHE C ABYMS MEPEeMEHHBIMH U ero rpaduk. Pemenune cucremM IByX JMHEHHBIX ypaBHEHUIH
C AByMs IlepeMEHHBbIMU. PenieHne cucreM IByX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a IPyroe —
BTOpoO# cTeneHu. [ paduueckas MHTEPIIpETAUs CUCTEMbI YPaBHEHHI ¢ ABYMsI IEPEMEHHBIMHU.

Pemmennie TEeKCTOBBIX 33724 alreOpandecKuM CrocoOoM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne 1MHENHBIX HEPABEHCTB C OJHON NepeMeHHOM. PellieHne cucTemM JTuHENHbBIX HEPABEHCTB
¢ onHOM nepemeHHoll. KBagpaTHble HepaBeHcTBa. ['paduyeckas MHTEpHpeTaluss HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOyHKIUU

KBanparuunas ¢pyakmus, e€ rpaguk u cBoiictsa. [lapabona, KOOpAHMHATHI BEPITHHBI TAPa0OIIBI,
OChb CUMMETpPHUU TapaboJIbl.

I'paduxu pynxmmii: y = kx, y = kx + b, y = kix, y = x%, y=Vx, y = |x| u ux cpoiicrsa.

YucaoBble OCIEI0BATEIbHOCTH H IIPOTPECCHHU

[lonATne dYMCIIOBOM IOCIENOBATENBHOCTH. 3aJaHUE IIOCIENOBAaTEIbHOCTH  PEKYPPEHTHOU
dbopmyIoit u popmyoi N-ro wieHa.

Apudmernueckas u reomerpuueckas nporpeccur. @opMysl N-ro wieHa apuPpMETHIECKON U
r€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxkeHue 4WIEHOB apU(PMETHMYECKOH M TIeOMETPUYECKOW IpOrpeccuil TOYKaMu Ha
KOOPJIMHATHOM IIOCKOCTU. JINHEHHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJabTaThbl  OCBOGHHUS  IpOrpaMMbl  ydeOHOTO  Kypca  «Anrebpay
XapaKTePU3YIOTCS:

1) naTpuoTHYECKOE BOCTIUTAHME:

IMPOABJICHUEM HMHTEPECA K IMPOIIJIOMY MW HACTOAMIEMY pOCCI/II\/JICKOI\/'I MaTEMAaTUuKHU, IICHHOCTHBIM
OTHOIIICHHEM K JOCTHKEHHSIM POCCHUHCKHMX MATEMaTHKOB M POCCHMCKON MAaTeMaTWYeCKON IIKOJIbI, K
WCTIOJIb30BAHUIO ATUX JIOCTH)KEHUI B IPYTUX HAyKax M MPHUKIIAJIHBIX cepax;

2) rpaIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEH TpaKJaHMHA W pealu3alMd ero Ipas,
MPEJCTaBJICHUEM O MaTeMaTHUYECKUX OCHOBAaX (PDYHKIIMOHHUPOBAHUS PA3IHUYHBIX CTPYKTYp, SBICHHIA,
NpOLEAYp TPaXIAHCKOTo oOmiecTBa (HAampUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIICHHIO
ITUYCCKHUX HpO6HeM, CBA3aHHBIX C IMPAKTUYCCKUM IPUMCHCHHUEM JIOCTPI)I(CHI/II;'I HAayKH, OCO3HaHHUEM
BAXXHOCTHU MOPAJIBbHO-3THYCCKUX IIPUHOUIIOB B JCATCIBHOCTH y‘—IéHOFO;

3) Tpy/10BO€E BOCTIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YyaCTHE B PCIICHUW TMPAKTUYECKUX 3aJad MaTeMaTHUYCCKOM
HAIPaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMaTHYECKOr0 00pa30BaHUs Ha MPOTSKCHUU BCEH JKU3HU
IUIsL yCTIEUTHOM MPO(ECCUOHATBHON JESITeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM
BBIOOPOM ¥ TIOCTPOCHHEM HHIMBHUIYaTbHON TPACKTOPUU 0Opa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHME:



CHOCOGHOCTBIO K SMOIMOHAJIBHOMY W 3CTCTUUCCKOMY BOCIIPUATHUIO MATCMATHYCCKUX OGT:GKTOB,
3aJ1a4, peleHui, pacCyKAeHUHM, yMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHHUSI:

OpHUEHTAIlMel B AeITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPeACTaBIeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeNIOBEKa, MPUPOJAbI M O0IIeCTBa, MOHMMaHUEM MaTeMaTUYECKON HayKu
Kak c¢epbl YelOoBEYECKOW JAEATENbHOCTH, JSTamoB €€ pa3BUTHUS M 3HAYMMOCTH JJISi Pa3BUTHUSA
oOUBUIN3allUU, OBJIAACHHUCM A3BIKOM MAaTEMaTHKU H MaTeMaTUYECKOU Ky.HBTypOﬁ KakKk CpCIACTBOM
MMO3HAHUS MHUPA, OBJIAJCHUEM MTPOCTEHIIIMMU HaBBIKAMU UCCIIEIOBATEIBCKOM 1€ATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (GOPMHPOBAHHE KYJIbTYPbI 310POBbSI W IMOIMOHAJIBLHOIO
0J1aronoTyyus:

TOTOBHOCTBIO HNPHUMCHATH MATCMATHYCCKHUC 3HAHHUA B HHTCPCCAX CBOCIO 3J0POBbLSA, BCACHHA
3I0pOBOTO 00pa3a JKU3HU (30pOBOE THTAHHWE, COATAHCHUPOBAHHBIM PEXKHUM 3aHATHA W OTIbIXA,
perynsapHas ¢puznueckas akKTUBHOCTH), C(hOPMHPOBAHHOCTHIO HaBbIKA pedIieKCHH, TPU3HAHHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4ejaoBeKa,

7) 3K0JI0THYECKOe BOCTIUTAHHE:

OpI/IeHTaHI/Ief/'I Ha MIPUMCHCHHUEC MATCMATHUYCCKUX 3HAaHUH AJi1 peuICHUA 3aJad B o0OJacTu
COXPAaHHOCTH OKPYKAOLIEH CPEbl, INIAHUPOBAHUSA MMOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBHI
JUIS OKpY’Karolllell cpelibl, OCO3HAHUEM TIJI00aJIbHOIO XapaKTepa HKOJIOTMYECKUX MPoOJeM U MyTed Ux
pelleHHS;

8) amanTanus K H3MEHSIIOIMMCS YCJIOBHSIM COMAIbHON M IPUPOTHO# cpebl:

TOTOBHOCTBHO K IIGIZCTBI/I?IM B YCJIIOBUAX HGOHpeILCHéHHOCTI/I, IMOBBIIICHHUIO YPOBHA cBOCH
KOMIIECTCHTHOCTH 4YCPE3 MPAKTUYICCKYIO ACATCILHOCTL, B TOM YHCJIIC YMCHHUC YYUTHCA Yy APYIrux JIIOIICI>'I,
MpHOOpPETaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHMSI, HABBIKM M KOMIIETEHIIMU U3 OMbITA APYTHUX;

HE0OXOIUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWUW, B TOM uyucie (GOpMyIUpPOBaTh HJEH,
IIOHATHS, TUITIOTE3HbI 00 00BeKTax U SABJICHUAX, B TOM YUCJIC paHCC HEM3BCCTHBIX, OCO3HABATh I[G(l)I/IHI/ITI)I
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIPHHUMATH CTPECCOBYIO CHUTYAIUIO KaK
BBI30B, TPEOYIOIUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U JIeHCTBUS, (POPMYIUPOBAThH
1 OUCHHUBATDH PUCKH U TOCIICACTBUAA, q)OpMI/IpOBaTB OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBbIC yHHBEPCATbHbIC Yy4eOHbIC el CTBUSA

ba3oBble Jornyeckne aeMcTBUSA:
® BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, MOHSATHH,
OTHOIEHUHA MEXIYy TMOHATUSIMH, (QOPMYIHpPOBATH ONpPENCTCHUs TOHSATHUH, YCTaHABJIMBATH
CYIIECTBEHHBI MPU3HAK KIACCU(PUKALMU, OCHOBAHUSA Al OOOOIICHUS W CPABHEHUS, KPUTECPUU
MIPOBOIMMOTO aHAJIN3A;
e BOCIpPUHUMATH, (opMynIHpoBaTH © MPeoOpPa3OBBIBATH CYXKICHUS: YTBEPAUTENbHBIE U
OTpHUIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;
® BBIABIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U IPOTUBOpEUHs B (haKkTax, JaHHBIX,
HaOMIOJEHUSAX W YTBEPKACHHSX, TMpejaratb KPUTEPHH JJIS BBISIBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUUI;
e JejaTh BBIBOABI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HWHIYKTHBHBIX
YMO3AKJIIOUCHUH, YMO3aKJIKOUYEHUH 110 aHAJIOTUH;



e pa30uparh JOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEpXKIEHUM (NpsiMble M OT MPOTHUBHOTIO),
MIPOBOAUTH CAMOCTOSITENILHO HECIIOKHbBIE OKA3aTeNbCTBA MaTeMAaTHYeCKUX (DaKTOB, BBHICTPauUBATh
apryMeHTaluio, MPUBOJUTh NPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyx1eHHs;

e BBIOUpATh CrOCOO perieHus y4eOHOM 3ahauu (CpaBHHMBAaTh HECKOJIBKO BApUAHTOB PEIICHHUS,
BbIOMpATh HanOoJIee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabcKue AeiCTBUS:

® ICIOJNb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IMO3HaHUS, (QOPMYIHPOBATH
BOIPOCHL, (PUKCUPYIOIIHE NPOTUBOpPEUHE, MPOOIEeMy, CAMOCTOSTEIILHO YCTaHABINBATh UCKOMOE U
naHHoe, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHECHHE;

® [POBOJUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOXHBIA 3KCHEPUMEHT, HEeOOIbIIO0e
UCCIICIOBAaHNE TI0 YCTAHOBJECHUIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OOBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEKIY COOOM;

® CaMOCTOATEIHHO (OpPMYIHpPOBaTH OOOOIICHHWSI W BBIBOJABI 1O pe3yiabTaTaM IPOBEAEHHOTO
HaOII0/ICHUs, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
000011IEeHMI;

® MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCa, & TAKKE BBIABUTATH MPEIINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

PabGora ¢ undopmanmeii:

® BBIABIATH HEIOCTATOYHOCTh M HU3OBITOYHOCTH WH(OpPMALMU, NAaHHBIX, HEOOXOAMMBIX st
pellIeHus 3a/1a4H;

e BBIOUPATH, AHAIM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(GOPMAIIUIO PA3THUHBIX
BUJIOB U (DOPM NpEACTABICHUS;

e BpIOUpaTh (opMy MpeAcTaBieHUs WHGOPMAIMU W HIUIIOCTPUPOBATH peEllaeMble 3aJauu
CXE€MaMH, AMarpaMMaMy, HHOU rpaduKoi U X KOMOMHALIUAMU;

® OIEHMBATh HAAEKHOCTH HMHPOPMAIMU TO KPUTEPHUSAM, TMPEAJIOKEHHBIM YUYUTEIEeM WU
cOpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMmyHuKaTHBHBIE YHHBepCcaJIbHbIE y4eOHbIe 1elCTBHUS:

® BOCIPUHUMATH U (HOPMYIHUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSAMHU H IENIAMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHsSI B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh
IMMOsAACHCHUA 110 X0y PCIICHUA 3aa4i, KOMMCHTHUPOBATH HOJ'Iy‘-IGHHI:IfI PE3YIbTAT,

e B XoZ€ OOCYXJCHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMbI, MPOOJIEMBI,
pemaeMoiz'I 3aaa4yi, BBICKA3bIBaTb HACHU, HALICJIICHHBIC HA IIOMCK PCHICHUA, COIIOCTABJIATH CBOU
CYXACHHSI C CYKICHHUSMHU JIPYyTrUX YYaCTHUKOB JHMANIora, OOHApPYKUBATh pa3jNuuie U CXOJICTBO
MO3UIUH, B KOPPEKTHON hopMe GOpMyIHPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

® MpEACTaBIATh PE3yNbTaThl pEIICHHUS 3aJadyd, OJKCIEPUMEHTa, WCCICIOBAHMsS, MPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHUS C YUETOM 3a/1ay Mpe3eHTAllud U OCOOEHHOCTEH
ayJTUTOPHU;

e MOHMMATh M WHCIIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBHIYaTbHOW pabOThl TpH
pelieHnr yueOHbIX MaTeMaTHUEeCKHX 33/1aY;

® MPUHUMATH IIETTb COBMECTHOH NIEATENHHOCTH, MJIAHUPOBATH OPTAHU3AIMIO COBMECTHOU pabOThI,
pacrmpenensaTh BB padoT, JOTOBapUBATHCA, 00CYK/IaTh MPOIECC U PE3yJIbTaT PaboThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIIO/ICH;

® y4acTBOBAaTh B TPYHMNOBBIX (opmax paboTel (0OCyXkacHHS, OOMEH MHEHHUSMHU, MO3TOBBIC
IITYPMBI U JPYTHUE), BBIMOIHATH CBOIO YacTh pabOThl M KOOPIAUHUPOBATH CBOM JEHCTBUS C APYTUMH
YjieHaMd KOMAaH[bl, OLEHMBATh KayeCTBO CBOETO BKJIaga B OOLIMI MPOIYKT O KPHUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasitTuBHbIe yHUBepcaabHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

® CaMOCTOATEIbHO COCTaBISAThH IUIAH, AJITOPUTM pElIeHUs 3ajaud (WM ero 4acTb), BHIOMPAThH
crmoco®d pemieHUss € Y4€TOM HUMEIOLIMXCS PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOPMAIIUH.
CaMOKOHTPOJIb, YJMOIHOHAJIbHBIN HHTEJLICKT:

e BIAJCTh CIOCO0AMM CaMONPOBEPKH, CAMOKOHTPOJS Hpolecca M pe3ysibTara peLeHHs
MaTeMaTHYeCKOH 3a1a49u;

® [pEABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IIPH pEIIEHWU 337add, BHOCUTh
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX O0OCTOSTENHCTB, HAl/IGHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;

® OILICHMBAaTbh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IIOCTABJICHHOW LEIM M  YCIOBHSAM,
OOBSCHATh MPUYHHBI JTOCTHXKEHUS WIM HEJAOCTHXKEHHUS IENH, HAXOAUTh OLIMOKY, JaBaTh OICHKY
pUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 7 Kkjacce OOyYaIOMIMICS TOJYYUT CICAYIOIIUE MPEAMETHBIC
pe3yNbTaThI:

Ymucna v BoIYMCIICHUS

BeimonHATh, coderass YCTHBIE M INHCbMEHHBIE MNPHUEMBI, apu(METHYECKHE IEHCTBUSA C
palOHaIbHBIMU YU CIIAMHU.

HaxoauTh 3Ha4eHMs YUCIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOO0pa3Hble CLIOCOOBI U TPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COJIepKAIINX OOBIKHOBEHHBIE U ECSITUYHBIE TPOOH.

[lepexoautb OT OJHOM (OPMBI 3amMcU 4YuceNl K JApYrod (mpeoOpa3oBbIBaTh JECATUUYHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIE€CATHYHYIO, B YAacCTHOCTU B OECKOHEYHYIO
JECSITUUHYIO IpO0B).

CpaBHMBATH U YIOPSI0UYMBATh PAllMOHAIBHBIE YHCIIA.

OKpyrisTh yucIa.

BBINONMHATE NPUKUAKY W OLIEHKY pe3yJibTaTa BBIUMCICHHUH, OLIEHKY 3HAYEHUI YHCIOBBIX
BBIPAKEHUI. BBINIOIHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh MPU3HAKU AETMMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HaTypaIbHBIX YUCEIL.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBA3aHHBIE C OTHOIICHHWEM BEJIMYUH,
MPOIMOPLIMOHAIBHOCTBIO BEJINYMH, MPOLIEHTAMHU, HHTEPIPETUPOBATh PE3yJIbTaThl PEIIEHUS 3a7a4 C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOWCTBAMHU PACCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUs

Vcnonb30BaTh anreOpandyeckyro TEPMHHOJIOTHUIO M CUMBOJHUKY, IPUMEHSATH €€ B Ipolecce
OCBOEHUS y4eOHOT0 MaTepuaa.

HaxonuTh 3HaueHus: OyKBEeHHBIX BBIPAKEHUI MPH 3aJaHHBIX 3HAUEHUSIX [TEPEMEHHBIX.

BeimonHATe npeoOpazoBaHMsl LENOT0 BBHIPAXKEHUS B MHOTOWIEH NPHUBEIEHUEM MOJI00HBIX
CllaraéMblIX, paCKpbITHEM CKOOOK.

BbIMONHATE yMHOXKEHHE OJHOWIEHa HAa MHOTOWIEH M MHOTOWJieHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3IoKEHHE MHOTOWICHOB HAa MHOKUTENU C TOMOILBIO BBIHECEHHUS 32 CKOOKHU
00I11€r0 MHOXKHTEIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHUs (POPMYIT COKPALIEHHOTO YMHOXKEHUS.

[TpuMeHnsaTH IpeoOpazoBaHKss MHOTOWIEHOB Ul PELICHUs PAa3IMYHBIX 3a/1a4 U3 MaTEeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKH.



Hcnonb30BaTh CBOMCTBA CTENEHEH C HaTypalbHBIMHU IOKa3aTeNsIMU JUIS TpeoOpa3oBaHUs
BbIpaKEHU .

YpaBHeHMsI U HEPABEHCTBA

Pemarp nuHEWHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NPUMEHsAs IIpaBWiIa Iepexona OT
HCXOJHOTO YPAaBHEHUS K PaBHOCHIBLHOMY eMy. [IpoBepsTh, ABIAETCS JIM YUCI0 KOPHEM YPABHECHHS.

ITpumeHnsaTH rpaduuecKkrue METOIbl IIPU PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGuparh npumepsl nap 4ducell, SBJSIOIUXCS PEIIEHUEM JIMHEHHOT0 ypaBHEHUS C JABYMs
IIEPEMEHHBIMU.

Ctpoutb B KOOPAMHATHOM IUIOCKOCTH TpaduK JUHEWHOTO YPaBHEHUS C JBYMs
MIEPEMEHHBIMH, TIOJIb3YSACh IpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.

Pemarp cucrembl IByX JIMHEHHBIX YpPaBHEHUH C JIByMs IIEPEMEHHBIMH, B TOM YHCIE
rpaguyecKu.

CocTaBiaTh W peliaTh JUHEHHOE YpaBHEHHE WIM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIOBUIO 3aJa4d, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d ITOJYYEHHBIN
pe3yibTar.

DOyHKIHUU

N300paxaTh Ha KOOPIUHATHON MPSIMON TOYKH, COOTBETCTBYIOIIUE 33JAHHBIM KOOPIMHATAM,
Jy4M, OTPE3KH, UHTEPBaJIbl, 3alIMChIBATh YHUCIOBBIEC IPOMEXKYTKU Ha alNreOpanyeckoM si3bIKe.

OTmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJMHATAM, CTPOUTDH I'paduKu
nuHeHbIX QyHkuuid. CtpouTs rpaduk GyHKIUU Y = [X].

OnuceiBaTh ¢ NOMOIIbIO (PYHKIMH W3BECTHBIE 3aBUCUMOCTH MEX/y BEJIMYMHAMU: CKOPOCTb,
BpeMsl, PacCTOsIHUE, [IeHa, KOJINYECTBO, CTOUMOCTb, IPOU3BOAUTEIIHOCTD, BpeMsl, 00BbEM padoThI.

HaxoauTs 3HaueHne GyHKIMY 110 3HAUYEHUIO €€ apryMeHTa.

[TonumaTth rpapuyeckuil crnocod MpeJcTaBiIeHUs M aHalInW3a MH(QOpMaIUM, U3BIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPaQUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHiy oOyueHuss B 8 kuacce 0OydarolIUiics MOMYYUT CIEAYIOIIUE IpeIMETHbIE
pE3yJIbTaTHhI:

Yucsia ¥ BbIYMCICHUSA

Hcnons30BaTh HadalbHBIE MPEACTABICHUS O MHOXECTBE JEUCTBUTENBHBIX YHUCEN IS
CpPaBHEHMsI, OKPYIJICHMs M BBIYMCICHHMH, H300pakaTb JEHCTBHUTEIbHbIE YHMCJIA TOYKAMH Ha
KOOPIMHATHON IIPSIMOIA.

[IpumeHsTh NOHATHE apU(PMETHUECKOIO KBAaJIPpaTHOIO KOPHS, HaXOJUTh KBaJpaTHbIE KOPHH,
UCTOJNb3ys TpU HEOOXOAMMOCTH KAJIBKYJSATOP, BBIMOJHATE NpPeoOpa3oBaHMsl BbIpaKEHU,
coJiepKallMX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonw3oBarhk 3amucy OOJNBIIUX W MaJbIX YWCET C TOMOIIBIO JECATHYHBIX Ipo0ed u
crenenel yucia 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHATH TOHATHE CTENEHU C LEeNbIM MoKa3aTeleM, BBIIOJIHATh I peoOpa3oBaHus
BBIPAXKECHUH, COAEPIKAINX CTENEHU C IIEJIBIM ITOKa3aTEIIEM.

BbINONMHATE TOXAECTBEHHbIE MpeoOpa3oBaHMs palMOHAIbHBIX BBIPAKEHUNW Ha OCHOBE
MpaBUJI ICHCTBUIA HaJl MHOTOUJICHAMH M aJIreOpandyecKuMu JIpoOsiMH.

PackianpiBaTh KBaJpaTHbBIN TPEXUIIEH HA MHOKUTEIH.

[TpumeHnsaTh peoOpa30BaHus BBIPAKEHUH IS PELICHUs pa3IMYHbIX 3a/1a4 M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHMsI U HEPABEHCTBA

Pemarp nuHelHblE, KBaJpaTHbIE YpaBHEHUS M PAallMOHAIbHBIE YPaBHEHHUs, CBOJAIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMS IEPEMEHHBIMU.



[IpoBOANTH IPOCTEHIINE UCCIIECIOBAHUS YPAaBHEHWM M CUCTEM YpPaBHEHHUH, B TOM YHUCIE C
IPUMEHEHHEM IpaU4ecKUX NpeAcTaBiIeHU (YyCTaHABIUBATh, UMEET JIM YPAaBHEHHE MJIM cHCTeMa
YPaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Ilepexoauths OT cioBecHON (HOPMYIMPOBKH 3ajaud K e€ anredpauyeckod MoJenu ¢
IIOMOUIBIO COCTaBJICHUS YPABHEHHs WM CUCTEMBl yPaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4¥ IIOJIy4CHHBIA PE3yJIbTar.

IIpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHUs, OLIEHKH, PEIIATh JIMHEWHbIC
HEpaBEHCTBA C OJHOM IEepeMEHHOM M HUX CHCTeMbl, JaBaThb I'paUUECKyr0 MIUIIOCTPALIUIO
MHO’KECTBA PEIIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIIUU

IToHnMaTh M MCNONIB30BaTh (PYHKLUMOHAIbHbBIE MOHATHS U SI3bIK (TEPMUHBI, CUMBOJIMUYECKUE
0003HAaYCHHS), ONPEICNATh 3HaUCHHE (DYHKIMM MO 3HAYCHHIO apTyMEHTa, ONpEAEsATh CBOMCTBa
byHKIMY 110 e€ rpaduKy.

Ctpoutb rpaguKu 31€eMEeHTapHbIX (YHKIMNA BUJA:

y=kix,y=x5y=xy=,y= V'x, omuchIBaTh CBoiicTBa YHCIOBOIL ¢byHKIMM 1O €€
rpaduxy.

K xoHumy oOyuenus B 9 Kkiacce OOydyaroOIIMHCS TMOJIYYUT CIEAYIOLIME IMpeaAMETHbIE
pE3yIbTATHIL:

Yuciia 1 BbIYHCICHUSA

CpaBHUBATh U yIOPSI0YMBATh PAllMOHAIbHBIE U UPPAL[MOHATIBHBIC YHCIIA.

BoinonuATe apugMernueckue AEMCTBHS C pAalMOHAIBHBIMU 4YMCIAMH, COYeTas YCTHbIE U
MIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCIEHUSI C HPPALMOHAILHBIMU YU CIIAMHU.

HaxomuTth 3HaueHusi creneHed ¢ IeNbIMH IOKa3aTeas MM U KOpPHEH, BBIYMCIATH 3HAUCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyrJATh NEHCTBUTENBHBIE YHMCIIA, BBIIOJIHATH NPUKHUAKY PE3yJbTaTa BBIYUCICHHH, OLICHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHd U HEPAaBEHCTBA

Pemarp nuHelHBIE M KBaJpaTHbIE YpPAaBHEHHWs, ypaBHEHUs, CBOJALIMECS K HHMM, IpOCTEHIne
JIpOOHO-paLlOHAJIbHBIE YPABHEHHUS.

Pemarp cuctembl ABYX JIMHEHWHBIX YpaBHEHMH ¢ JABYMS NEPEMEHHBIMHM U CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEUHBIM.

Pemiate TekcTOBBIE 3a/1aun anredpanyeckuM CrocoOOM ¢ IOMOIIBIO COCTaBICHUS! YPaBHEHUS WIH
CUCTEMBI JIByX YPaBHEHHH C ABYMs NIEPEMEHHBIMHU.

[IpoBoauTh MpOCTEHIIME MCCIENOBAHUS YpPAaBHEHUH W CHCTEM YpPaBHEHUH, B TOM YHUCIE C
MpUMEHEHHEeM TIpaduyecKux IMpeicTaBiIeHui (ycTaHaBIMBaTb, MUMEET JIM YpaBHEHHE WJIM CHCTEMa
YpaBHEHUH pellIeHusl, €ClIu UMEET, TO CKOJIbKO, U TIpoyee).

Pemiare nuHeiiHbIe HEpaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300pakaTh PElICHNE HEPABEHCTB Ha
YHUCJIOBOM MTPSIMOM, 3aIIMCHIBAaTh PEICHHUE C IOMOIIBI CUMBOJIOB.

Pemarp cucreMbl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIME KBaJpaTHOE
HEPaBEHCTBO, U300pa)kaTh PEIICHNE CUCTEMbl HEPABEHCTB Ha YKMCIIOBOM MPSMOM, 3aUCHIBATh pEIICHHE
C MIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELIEHUH PA3IMUHBIX 3a/1a4.

DOyHKUHUU

Pacnio3naBath (yHKIMM H3ydeHHBIX BHIOB. Iloka3bIBaThb CXEMaTHUYECKH DACIOJOXKEHHE Ha
KOOPAMHATHOH MJIOCKOCTH TpaduKoB (PyHKIMIA BUAA:



y=kx,y=kx+b,y=kix, y=ax’+bx+cy=xy= vVmathbfx, y = |X|, B 3aBucumocT# 0T
3Ha4eHUH K03()(HUIIMEHTOB, OIUCHIBATH CBOWCTBA (PYHKITUIA.

Ctpouth 1 H300pakaTh CXEMAaTHIECKH rpaMKH KBaAPAaTUIHBIX (YHKIUH, OIMCHIBATH CBOWCTBA
KBaJPAaTUYHBIX (PYHKIUH 110 UX Tpadukam.

Pacrnio3naBath KBaJpaTH4YHYIO (YHKLHIO 1O (opMyIe, MPUBOIUTH MPUMEPHI KBaJIPAaTUIHBIX
(byHKUIMN U3 peallbHOM KHU3HH, (PU3UKU, TEOMETPUH.

Yuci0BbIE MOCJIEA0BATEIbHOCTH U POTPECCHH

PacriosnaBath apu(MeTHYECKyl0 M T€OMETPUYECKYI0 IPOrPEecCHH MpU pasHBIX crocobax
3a/1aHMs.

BBIMONHATE  BBIUMCICHUS C HWCMONIBb30BaHWMEM (GOpMyn N-ro  wieHa apu(MEeTHYeCKOW |
reOMETPUYECKON MPOrpeccuii, CyMMBI IIEPBBIX N YICHOB.

N300pakaTh 4ieHBI MOCIEA0BATEILHOCTH TOYKaMH Ha KOOPIMHATHOW TUIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YMCIOBBIMHU IIOCIIEAOBATEIBLHOCTSIMH, B TOM YHCIE 3aJa4d M3
peaNbHOM )KU3HU (C HCIOIB30BaHUEM KaJIbKYIATOPA, IU(POBBIX TEXHOIOTHI).



7 k1acc TEMATUYECKOE IIVITAHUPOBAHUE
KJIACC

KoaudecTBO 4acoB

HaumeHoBaHue pa3iejioB U TeM NPOrPaMMbI DJIeKTPOHHBIE (LMPPOBbIE
Ne pasi porP Bcero | Konrpoabnbie | IIpakTHuyeck P (ungp )
o0pa3oBaTe/bHbIE pecypChl
padoThI ue padboTsbl
1 | Ywucna u Berunciienus. PannonansHble yncia. 23 1 bubmorexa IJOK https://m.edso00.ru/7f415b90
2 | AnreOpanvecKkue BhIPaKCHHUS. 36 1 Bubnnorexa ITOK https://m.edsoo.ru/7f415b90
3 | YpaBHeHHUs U HEPaBEHCTBA. 24 1 bubmmoreka L{OK https://m.edsoo.ru/7f415b90
4 | Koopaunatsl u rpaduku. OyHKIUH. 12 1 Bu6muorexa LIOK https://m.edsoo.ru/7f415b90
5 | IloBTrOopeHue u 0600IICHHE. 7 1 Bbubmmoreka LIOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 kmacc TEMATUYECKOE IINIAHUPOBAHUE 8
KJIACC
KonnyectBo yacos 3
Ne HaumeHoBaHue pa3iesioB U TeM NPOrpamMMbl Kontpoabn | IlpakTHueck AEKTPOHHEIE (1MGPOBHIC)
Bcero o0pa3oBaTebHbIE pecypchl
ble padoThI ue padoTsbl
1 | Yucna u Beruncnenus. KBagpaTHbie KOpHU. 15 Bu6mmoreka LIOK https:/m.edsoo.ru/7f417af8
Yucna n BerunciieHus. CTENeHb ¢ LENbIM
2 7 Bu6muotexa IJOK https://m.edsoo.ru/7f417af8
MoKa3aTeseM.
A . i
3 AreOpantieckue Bripaxerus. Kpajparsplii 5 1 Bu6miorexa LIOK https:/m.edsoo.ru/7f417af8
TPEXUJIEH.
Anrebpanueckue BeIpakeHHs. Anredpandeckas
4 p p p 15 1 Bbubmmoreka 1{OK https://m.edsoo.ru/7f417af8
JIPOOB.
5 | YpaBHeHus u HepaBeHCTBA. KBaspaTHble ypaBHEHUS. 15 1 Bbubanorexa ITOK https://m.edsoo.ru/7f417af8
6 | YpaBHenus u HepaBeHCTBA. CHCTEMBI YpaBHEHHM. 13 BuGmmorexa [JOK https://m.edsoo.ru/7f417af8
7 | YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa. 12 1 Bubmmorexa I{OK https://m.edsoo.ru/7f417af8
8 | ®ynkuuu. OCHOBHBIE TOHATHUS 5 Bubnmoreka 1{OK https://m.edsoo.ru/7f417af8
9 | ®ynkuuu. Yucnosslie GyHKIUH 9 Butmoreka LIOK https:/m.edsoo.ru/7f417af8
10 | IloBTopenue u o6oOIICHNE 6 1 Bubnuoreka IIOK https:/m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
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9 kmacc TEMATUHYECKOE IINITAHUPOBAHUE
KJIACC

KoaunuecTBO 4acos

DiieKTpoHHbIe (HudpoBbIe)

Ne HaumeHoBaHue pa3/iesioB U TeM NPOrPaMMbl KoHuTpoubH MpakTHueck
Beero | S e paGoTLI 00pa3oBaTejbHbIE pecypchbl
1 | Yucna u Beruncienus. [{eficTBUTENbHBIC YUCIA. 9 Karasor (myschool.edu.ru)
9 YpaBHEHHUS 1 HEPABEHCTBA. Y PaBHEHUS C OJTHOU 1 1 Karasor (myschool.edu.ru)
TIEPEMEHHOM.
3 | VYpaBuenus u HepaBeHcTBa. CUCTEMBI ypaBHEHUIA. 14 1 Karanor (myschool.edu.ru)
4 | VpasHenus u HepaBeHCTBa. HepaBeHcTBa. 16 1 Karanor (myschool.edu.ru)
5 DyHKIHH 16 1 Karasor (myschool.edu.ru)
6 | Uwncnosble MOCIENOBATEILHOCTH. 15 1 Karanor (myschool.edu.ru)
7 | TloBTopeHue, 0000IIEHUE, CHCTEMATH3AIMS 3HAHUMI 18 1 Karazor (myschool.edu.ru)
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://lesson.academy-content.myschool.edu.ru/02.2/09
https://lesson.academy-content.myschool.edu.ru/02.2/09
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YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30BATEJIBHOTI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI JIVISI YYEHUKA

Maremaruka. AnreOpa: 7-if kimacc: 0a30BBI ypOBEeHb: y4eOHUK, 7 Kiacc/ MakaperueB
I0O.H., Munmoxk H.I'., HemkoB K.M. u npyrue; mox pen. TenskoBckoro C.A.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

Marematuka. AnreOpa: 8-if kiacc: 0a30BBIM YpPOBEHB: y4eOHHK, 8 Kiacc/ MakapbrueB
IO.H., Munmox H.I'., HemxoB K.W. u npyrue; moa pea. Tenskockoro C.A.,
AxuunonepHoe obmiectBo «M3narenscTBo «lIpocBemenue»

Marematuka. Anrebpa: 9-i kmacc: 0a30BbI ypoBeHb: y4eOHHK, 9 kiacc/ MakapbryeB
IO.H., Munmiok H.I'., HemkoB K.M. u npyrue; mox pen. TemsakoBckoro C.A.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

MaremaTrka. BeposiTHOCTh U cTaTHCTHKA: 7-9-¢ Kiacchl: 0a30BbI yPOBEHb: YUCOHHK: B
2 yactax, 7-9 xmaccel/ Beiconkuit W.P., Amenxo W.B.; mox pen. Amenko U.B.,
AxkunonepHoe obmiectBo «M3narenbctBo «IIpocBemenue»

Matemaruka. ['eomerpusi: 7-9-e kiaccel: 0a30BBId ypOBeHb: y4eOHMK, 7-9 Kiaccel/
Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u apyrue, AxiuoHepHOE O0OIIECTBO
«M3narenscTBO «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

Maremaruka. Anrebpa: 7-if kiacc: 0a30BbIil ypoBeHb: y4eOHHK, 7 kiacc/ Makapblues
IO.H., Munmox H.I'., HemxoB K.W. u npyrue; mom pen. Temskockoro C.A.,
Axnunoneproe oomectBo «M3narensctBo «lIpocBemenne»

Maremaruka. AnreOpa: 8-if kimacc: 0a30BBI ypoBeHb: y4eOHUK, 8 kiacc/ MakapbrdeB
IO.H., Munmox H.I'., HemxoB K.W. u npyrue; mom pen. TemskoBckoro C.A.,
AxkunonepHoe obmiectBo «M3narenberBo «IIpocBemienue»

Marematuka. Anrebpa: 9-if kiacc: 6a30BbII ypoBeHb: y4eOHHK, 9 Kkiacc/ MakapelueB
I0O.H., Muumox H.I'., HemkxoB K.M. u npyrue; nmox pen. Temskosckoro C.A.,
AxuunonepHoe obmecto «M3narenscto «IIpocsemenue»

MaremaTrka. BeposiTHOCTh U cTaTHCTHKA: 7-9-¢ Kitacchl: 0a30BbI yPOBEHB: YUCOHHK: B
2 yactax, 7-9 xnaccel/ Beicomkumit U.P., Amenko W.B.; mox pea. SAmenko W.B.,
AxuunonepHoe obmiecto «M3narenscto «IIpocemmenue»

Matemaruka. ['eomerpusi: 7-9-e kmaccel: 0a30BBIA ypOBEHb: y4eOHMK, 7-9 Kiaccel/
Aranacsa JI.C., byry3oB B.®., Kagomues C.b. u apyrue, AkKinoHepHOE OOIIECTBO
«M3parenscTBO «IIpocBemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.  Bub6mmoreka ILIOK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/

ok own
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