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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OJHMM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro o0O0pa3oBaHUs: OHa
OGCCHC‘II/IBaeT HU3Y4YCHHUC OPYyrux JUCHUIIIMH, KAaK CCTCCTBCHHO-HAy4YHOI'0, TaK W T'yMAaHUTApPHOI'O
[UKJIOB, €€ OCBOCHHE HEOOXOOMMO IS TPOJOJDKEHHS OOpa3oBaHUS M B IIOBCEIHEBHOW >KHM3HU.
Pa3BuTHe y 00yJarommxcsi HAyIHBIX MPEACTABICHUN O IPOUCXOKICHUU M CYITHOCTH alre0pandecKux
abcTpakuuii, crmocode OTpaKEHHS MaTeMaTHYeCKOW HAyKOW SBICHHMHA M MPOIECCOB B MPUPOIE U
oOrIecTBe, PO MaTeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM TMO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HAay4YHOI'O MHPOBO33PCHHA M Ka4YCCTB MBIIIJICHUA, H€06XOI[I/IMI>IX U1 aganTanguu B
COBpPEMEHHOM IH(poBOM 00mIecTBe. M3ydeHne anreOpsl oOecrieunBacT pa3BUTHE YMEHUS HAOIIOIaTh,
CpaBHHBATD, HaXO0JUTh 3aKOHOMCPHOCTH, Tpe6yeT KPUTHYHOCTH MBIIIJICHU S, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBHS M BBIBOJBL, (POPMYJIUPOBATH YTBEPKIACHUS.
OcBoeHne Kypca anreOpbl oOecreyrMBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHUS OOy4YaOIMIUXCS: OHH
HCIIOJIB3YIOT ACAYKTHBHBIC W HWHAYKTHBHBIC PACCYXIACHUA, O606HICHI/I€ N KOHKPCTHU3AIHIO,
abctparupoBanue u aHamorutro. OOyueHue anreOpe MpeanosiaraeT 3HAYUTENbHBIH  O00BEM
CaMOCTOSITEIIbHOW JICITETHPHOCTH O0YUArOIINXCS, TTO3TOMY CaMOCTOSITETIbHOE PEIICHUE 3a/1a4 SBIISIETCS
peanuzanuen 1esTeIbHOCTHOTO IPUHIIKIIA O0yYeHUSI.

B crpykType mporpamMmmbl y4eOHOTO Kypca «Anre0pa» ajis OCHOBHOTO 0O0ImIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJEP)KAaTEIbHO-METONYeCKAe JIMHUM: «Yucia W BBIYUCICHUY,
«AnreOpanyeckue BBIpRKCHU», «YpaBHEHHs W HepaBeHCTBay», «DyHkmum». Kaxmas w3 3THX
COJIEPKATEIBHO-METOAUYECKUX JIMHUW pa3BUBACTCA HA MPOTSHDKEHUM TPEX JIET H3ydEHUs Kypcea,
B3aUMOJICHCTBYS C JAPYrUMH €ro JuHUsAMH. B xome wusydeHuss ydueOHOro Kypca oOydaromumcs
MPUXOJUTCS JIOTHYECKH PACCYKIaTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3U ¢ 3TUM
B Iporpammy yueOHOro Kypca «Anredpay» BKIIOYEHBl HEKOTOPHIE OCHOBBI JIOTHKH, IPECTABICHHBIE BO
BCEX OCHOBHBIX pazJeliax MaTeMaTHYeCcKOro o00pa3oBaHUs M CIIOCOOCTBYIOIIHME OBJIAJCHHUIO
00yJarOIIMMHUC OCHOB YHMBEPCAJIBHOTO MaTeMaTH4ecKoro si3bika. CoaepiKaTebHOW U CTPYKTYpHOM
0COOEHHOCTBIO YUeOHOTO Kypca «Anredpay sSBISETCS €ro MHTETPUPOBAHHBINA XapaKTep.

Copepxanue nuHUM «Yucaa M BBIYUCICHUS» CIYKUT OCHOBOM MJsl JajdbHEHIIEro W3y4eHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS JOTMYECKOrO MBbIIUICHUS, (HOPMUPOBAHUIO
YMEHHUSI MOJIb30BAThCS aITOPUTMAMHU, a TAKKe MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TOBCEJHEBHOMN KU3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs
CBSA3aHO C pAalMOHAIbHBIMU M HWPPALMOHATIBHBIMU 4YHCIaMH, (HOPMHUPOBAHHEM MPEICTABICHUN O
JNEUCTBUTENFHOM 4HCIE. 3aBepIICHHE OCBOCHHS YHCIOBOW JIMHUU OTHECEHO K CpeaHeMy oOIemMy
00pazoBaHMIO.

CogepxaHue ABYX anreOpanvyeckux JITUHUN — «ANreOpandeckue BhIpKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CMOCOOCTBYeT (HOPMHUpPOBAHUIO Yy OOy4arommMxcs MaTeMaTHYecKoro —amnrmaparta,
HEO0OXO0IMMOTO JIsl pellIeHUs 3a/1a4 MaTeMaTHUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX
3amau. Ha ypoBHe ocHOBHOro o0mero oOpa3oBaHus Y4eOHBI MaTepual TPYHNIUPYETCS BOKPYT
palMOHANBbHBIX BBIpAXKEHUH. AJredpa JIEeMOHCTpUPYET 3HAYCHHE MAaTeMaTUKH KakK s3bIKa s
MOCTPOCHUSI MAaTEeMAaTUYECKUX MOJIENEH, OMMCAaHMs MPOIECCOB U SIBJICHUN pealbHOTO Mupa. B 3amaun
oOyueHusi anrebpe BXOAAT TaKXKe JallbHEHIIee pa3BUTHE AITOPUTMUYECKOTO  MBINIICHHUS,
HEO0OXOMMOTO, B YAaCTHOCTH, JJs OCBOCHHS Kypca HHPOPMATHUKH, M OBJAJCHHE HABbIKAMU
JNEeNyKTUBHBIX paccyxkaeHuil. IIpeoOpa3oBaHre CUMBOJBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpPaXXEeHHUs1, CIIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUYECTBY.

Cognepxannie (pyHKIIMOHATBLHO-TPAQUUECKON JTMHUM HAIEICHO Ha MOJIydeHHE OOydJaronIuMUcCs
3HAHMA O (PYHKUIUAX KaK BaKHEHIIeW MaTreMaTH4eCKOW MOJENH [UIsi OMUCAHUS W HWCCIEeTOBAHUS
pa3Ho0Opa3HBIX MPOIIECCOB U SBJICHUH B mpupoje M oduiecTBe. M3yueHne maTtepuana CrocoOCTBYET



pa3BUTHIO y OOYyYaromUXCs YMEHHUS HCIOJb30BaTh pAa3IMUHBbIE BBIPA3UTEIBHBIE CPEICTBA S3bIKA
MaTeMaTUKH — CJOBECHBbIC, CHMBOJIMYECKHE, Tpaduyeckre, BHOCUT BKJIax B (opMupoBaHue
MPEJCTAaBICHUN O POJIU MAaTEMAaTHKHU B PA3BUTHH IUBUIIN3ALUH U KYJIbTYPBHI.

CornacHo yueOHOMY IulaHy B 7-9 Kilaccax HM3ydaeTcs Y4eOHbIH Kypc «AmnreOpay», KOTOPBIH
BKJIIOYAET CJIEIYIOIIME OCHOBHBIC pa3Jielibl coAepikaHus: «Uuciaa W BBIUMCICHUNY, «Anredpandeckue
BBIPAXKECHU», «YPABHEHUS U HEPABEHCTBA», «DyHKIIMMY.

Ha u3yuyenne yuebHnoro kypca «Anredpa» orBoaurcsi 374 gacos: B 7 kiacce — 102 gaca (3 yaca B
Heqeno), B 8 kiacce — 136 vaca (4 gaca B Henento), B 9 kitacce — 136 vaca (4 yaca B HEZIemI0).

COJAEP/KAHUE OBYYEHUA
7 KJIIACC

Ymucna v BbIYUCICHUS

Jpobu OOBIKHOBEHHBIE U AECATUYHBIE, MEPEXO] OT OJHOM (OPMBI 3amucu Apodel K Ipyroi.
[lonsiTE palnMOHANBHOTO 4HCIA, 3alUCh, CPABHEHHE, YIOPSIJA0YMBAHHE PALMOHAIBHBIX YHCEN.
Apudmernueckue NEHCTBUS C pallMOHAIBHBIMM YMciIaMH. PerieHue 3aaay u3 peaabHOW NMPAKTUKHU Ha
4acTH, Ha JApoOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJleM: ONpeieNieHue, MpeoOpa3oBaHre BHIPAKEHUH HA OCHOBE
oTmpezieNieHus], 3anuch 00bIKX yucen. [IpouenTsl, 3anuch NPOLEHTOB B BUAE JpOOH U IpoOH B BUAE
MPOLIEHTOB. TpH OCHOBHBIE 337]a4u Ha MPOLIEHTHI, PellIeHUE 3a]a4 U3 PeabHOM MPaKTUKU.

[IpumeHeHue NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HaTypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPIHUOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

[lepemeHHbIE, YHCIOBOE 3HAYEHHE BBIPAKEHUS C TNepeMeHHoW. JlomycThumble 3Ha4YeHUs
nepeMeHHbIX. [IpencTaBieHue 3aBUCHMOCTH MEXy BEIMYMHAMU B BHAE (GopMyisl. Beruncnenus no
¢dopmynam. IIpeoOpa3oBaHne OyKBEHHBIX BBIPAXKEHHMH, TOXIECTBEHHO pPaBHBbIE BBIPAXKEHMUs, MPaBUIIA
peoOpa3oBaHUs CyMM M IPOU3BEICHUMN, NMpaBWJIa PACKPBITHS CKOOOK M TNPUBEAEHUS NOJO0OHBIX
CJIaracMbIX.

CBOliCTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

Opnowrensl u MHorouwneHsl. CreneHp MHorowieHa. CloXeHHE, BBIYMTAHUE, YMHOXKEHUE
MHOTOWIEHOB. POpMyIIbl COKPAIEHHOTO YMHOKEHUS: KBaJpaT CyMMbI M KBajpaT pasHocTH. Popmyna
pa3HOCTH KBaApaToB. Pa3yioskeHne MHOTO4JICHOB HA MHOYKUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMs, @paBuUia MpeoOpa3oBaHUs YpPaBHEHMs, PAaBHOCHIBHOCTh
YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO YpaBHEHUs, PEIICHHE
JUHENHBIX ypaBHeHUU. COCTaBJICHHE ypaBHEHHMH 1O YCJIOBMIO 3ajadd. PerieHne TEKCTOBBIX 3a4ad C
IIOMOIIBIO YPaBHEHUI.

JIuHeltHOe ypaBHEHHE C JIByMs IepeMeHHbIMM U ero rpaduk. Cucrema JBYX JIMHEHHBIX
ypaBHEHUH ¢ JIByMs IlepeMEeHHBbIMU. PelieHne cucteM ypaBHEHHH crocoOoM moJcTaHoOBKH. [Ipumepsl
pELIEHNs TEKCTOBBIX 3aa4 C [IOMOILBIO CUCTEM YpaBHEHUI.

DyHKUUH

KoopaunaTta Touku Ha npsmoi. UYucnoBble NMpOMEXYTKH. PaccTosHue Mexnay AByMs TOYKaMH
KOOPAMHATHOU IIPSAMOIA.

[IpsmoyronbpHast cuctema koopauHat, ocu Oxu QOy. Abcuucca W opAMHAaTa TOYKH Ha
KOOpAMHATHOM miockocTh. [lpumeps! rpadukoB, 3agaHHbIX popMmynaMu. UTeHne rpaguKoB peaabHbIX
3apucumocteil. [lonarue ¢pynkmun. I'padpuk ¢ynkuuu. CpoiictBa QyHKum. JluHelnas QyHkus, eé



rpaduk. I'paduk pynkuun y = |x|. [padudeckoe penieHne TMHEHHBIX YPaBHEHHI U CHCTEM JIMHEHHBIX
YPaBHEHUH.

8 KVIACC

Ymucna v BbIYUCICHUS

KBanpartuslii kopenb u3 uucia. [lonstue o0 uppanoHaabHOM yKcie. JlecaTuaHbIe TpruOInKEeHUs
uppanroHaNbHBIX uucen. CBoiicTBa apu(METHUECKMX KBAaJPAaTHBIX KOPHEH M HMX NPUMEHEHHE K
peoOpa30BAHUIO YHCIOBBIX BHIPAKEHUH U BBIYUCICHUSAM. J[efiCTBUTENbHBIC YHCIIA.

Crenens ¢ 1eqbIM [TOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YUCTIA.

AJaredpanyeckue BbIpaKeHHs

KBanpatsblil TpéxusieH, pa3ioKeHNe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnrebOpandeckas poOb. OCHOBHOE CBOWCTBO anreOpandeckoil apoou. CroxxeHue, BHIYHTAHHE,
YMHOJKEHUE, JIeJIeHne airedpandeckux Apooeil. ParmonanbHble BbIpaKeHUs U UX MpeoOpa3oBaHUeE.

YpaBHeHus1 U HePaBeHCTBA

KBanpatHoe ypaBHeHue, Qopmyna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemienue
YpaBHEHUH, CBOJAIIMXCS K JMHEWHBIM U KBajapaTHbIM. [Ipocreiimme apoOHO-palMOHAIbHBIE
YpaBHEHHS.

I'padmyeckass uHTeprperanus YpaBHEHUH C JBYMsI TIEPEMEHHBIMM U CHUCTEM JIMHEHHBIX
YPAaBHEHUN C JBYMs IepeMeHHbIMHU. [IpuMepsl pelieHHs CHCTeM HEIMHEHMHBIX YPaBHEHHU C JByMs
MepEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

YucnoBble HEpaBEeHCTBA M MX CBoMcTBa. HepaBeHCTBO ¢ OHOUW mepeMeHHOW. PaBHOCHIBHOCTH
HEpaBEHCTB. JIMHEITHbIE HEPABEHCTBA C OJIHOM MepeMeHHO. CUCTeMbl IMHEMHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkiuu. OOGIaCTh ONpEACICHNS U MHOKECTBO 3HaueHUH QyHKIU. CrocoObl 3a1aHus
GbyHKIIHH.

I'padux dynkouu. Urenue cBorictB GpyHkuu mo e€ rpaduxy. IIpumepsr rpadukoB GyHKIUH,
OTPAKAIOIIKX PEATIbHBIE TPOLIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPAMYIO U 00paTHYIO IPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TPadUKU.
OyHKIMU Y = X2, y =X, y = VX, y=|x|. 'padudueckoe perieHue ypaBHEH I 1 CHCTEM YPaBHECHHIA.

9 KVIACC

Yuciia ¥ BBIYUCTICHUSA

PanmonanbHble yKcia, nppalMoOHaIbHbIE YMCIa, KOHEYHbIE U OECKOHEUHbIE NECATUYHbIE JPOOH.
MHOXeCTBO JIeHICTBUTENIBHBIX YUCEN, JEHCTBUTENIbHBIE YHCIa KaKk OCCKOHEYHbIE AECATHYHBIE APOOH.
B3auMHO 0IHO3HAYHOE COOTBETCTBHE MEXKJY MHO>KECTBOM JIEHCTBUTENIBHBIX YHCET U KOOPAMHATHOMN
MPSIMOM.

CpaBHeHUE IeHCTBUTENBHBIX YnCell, apupMeTHIecKrue AeHCTBUS C JJeHCTBUTEIbHBIMU YHCIIAMH.

PazMepsl 00bEKTOB OKPYKAIOIIEr0 MUPA, JUITEILHOCTh MPOLIECCOB B OKPYXKAIOIIEM MUpE.

[TpubnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOUHOCTh Npuonmxenus. Okpyriaenue yucen. [lpukuaka u
OLICHKA Pe3yJIbTATOB BBIUMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JInneiiHoe ypaBHeHUe. PellleHne ypaBHEHUH, CBOJAIIUXCS K TUHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMI, CBOJAIIMXCS K KBaApaTHbIM. bukBanpaTtHoe
ypaBHeHue. IIpuMepnl pelleHHs ypaBHEHWMM TPETbE M 4YETBEPTOM CTENEHEHW pas3JIoKEHUEM Ha
MHOHUTEIIN.



Pemenune npoOHO-palMOHANBHBIX ypaBHEHUH. PemieHne TEKCTOBBIX 3a/lad  ainreOpandecKum
METOJIOM.

VYpaBHeHHE C ABYMs NIEpeMEHHBIMH U ero rpaduk. Pemenne cucreM IByX JMHEHHBIX ypaBHEHUH
C IByMs IlepeMeHHbIMU. PelieHne cucreM IByX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a JpYyroe —
BTOpOIi cTenenu. [ paduueckas HHTEpIIpETaUs CUCTEMbI YpaBHEHHH ¢ ABYMSI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIoCOO0M.

Yucnossle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB € OJJHOM IepeMeHHOM. Pelenne cucTem JIMHENHbBIX HEPABEHCTB
¢ oxgHO# mepemeHHol. KBagpaTHsie HepaBeHcTBa. [ paduueckas HHTEpIIpETAIs HEPABEHCTB M CHCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

D yHKUUHA

KBagparuunas ¢ynkuus, e€ rpadguk u cpoiictBa. [lapabosa, KOOpAMHATHI BEPIIUHBI 1apaOOJIBI,
0Cbh CHMMETpPHH 1apaloJIbl.

Ipadukn dyakimit: y=kx, y=kx +b, y=k/x, y=x>, y=Vx, y = |x|u ux cBoiicTBa.

YuciioBbIe MOCJIAE10BATEIBHOCTH U MIPOrPeCcCUN

[loHsiTHE YMCIOBOM TOCIEAOBATENBHOCTH. 3aJaHuE I[OCJIENOBATEIbHOCTH PEKYPPEHTHOMN
dhopmyroit u GopMyIIoi n-TO WiIeHa.

Apudmernueckas U reomerpuueckas nporpeccur. opMmyinbel n-ro ujieHa apupMETHUYECKOH U
F€OMETPHUYECKON MPOTrPECCUi, CyMMBI ITEPBBIX NYICHOB.

N300paxkenne uieHOB apudMeTHyecko M TeOMETPUYECKOM Mporpeccuii TOYKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBHBIA pOCT. CII0KHBIE TPOLICHTBHI.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI YYEBHOTI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  IMpOrpaMMbl  yueOHOro  kypca  «Anredpa»
XapaKTepU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIIEGHUEM HMHTEpeca K MpPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOIIEHHEM K JIOCTHXKEHHUSIM POCCHUHCKUX MAaTEMaTHUKOB U POCCHICKOM MaTeMaTH4eCKOW IIKOJIBI, K
HCIOJIb30BAHUIO STUX JOCTHUKEHHUM B IPYTUX HAYKaX M MPUKIAJHBIX chepax;

2) rpakIaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOSI3aHHOCTEH TpakKJaHHMHA W peald3alli ero Ipas,
MPEJICTaBJICHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKUIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHIA,
MpoLeayp TpaKAaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO
ATHYECKUX TPOOJIeM, CBS3aHHBIX C MPAKTHUECKUM MPUMEHEHHEM JOCTHKEHHH HayKH, OCO3HAHHUEM
BKHOCTH MOPAJIbHO-ITHUECKUX MPUHITUTIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAaHOBKOW HAa AaKTUBHOE YYacTHE B pEIICHUU NPAKTHUECKUX 3a7ady MaTeMaTH4ecKOi
HAIMpPaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTeMaTH4ecKoro oOpa3oBaHUs Ha MPOTSHKEHUU BCEU KU3HH
JUI YCHENTHOW MPpOodecCHOHANIBHON ASITeTbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUI, OCO3HAHHBIM
BBIOOPOM U TIOCTPOCHUEM MHIWBUIYATbHONW TPAEKTOPUU 00pa30BaHUS M KU3HEHHBIX IMJIAHOB C YIETOM
JUYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:



CMOCOOHOCTBIO K 3MOIIMOHAIILHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTEMAaTUYECKUX OOBEKTOB,
3a]1a4, peIeHUH, pacCyXACHUM, YMEHHIO BUIETh MaTEMaTUUECKNUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOr0 MO3HAHUS:

OpHUEHTAINEH B ISATETLHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX MPEJICTABICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPUPOJBI U OOIIECTBA, MTOHUMAaHHEM MaTeMaTHYECKOW HayKu
Kak c¢epbl YeIOBEUECKOW MAEATENbHOCTH, JTAanoB €€ pa3BUTUS M 3HAYMMOCTH JUISL Pa3BUTHSA
LMBUIN3ALMY, OBJIAJICHUEM $I3bIKOM MAaTEMaTHUKM WU MaTeMAaTUYECKOM KyJIbTypoill KakK CpeacTBOM
[IO3HAHUS MUPA, OBJIAJICHUEM [IPOCTEHIINMH HAaBbIKAMU HCCIIEA0BATEIBCKOMN NESATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (POPMHUPOBAHHE KYJBTYPbI 3A0POBbS M 3MOLHMOHAJLHOIO
os1aromosyqusi:

FOTOBHOCTBIO MPHUMEHSTh MaTeMaTHMUeCKHWE 3HaHUS B MHTEPEcax CBOEro 370pPOBbs, BEICHUS
310pOBOr0 00pa3a »KW3HU (340pOBO€ NHTaHME, COATAHCHPOBAHHBIM pPEXUM 3aHATHUI U OTIbIXa,
perynspHas ¢uznyeckas akTUBHOCTH), c(POPMHPOBAHHOCTHIO HaBbIKa pe(eKCHuu, IPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TaKOr'o K€ MpaBa JAPYyroro 4yejaoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTallell Ha NpPUMEHEHHWE MaTeMaTHYeCKUX 3HAHMW JUIs pelleHus 3anad B 00yacTu
COXPAaHHOCTH OKpY)Karollle Cpe/bl, TUIAaHWPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOYKHBIX MOCIEACTBUNA
JUIS OKpY>Karoleil cpeapl, 0CO3HAHUEM TJI00aJIbHOTO XapaKTepa HKOJIOTMYECKUX MpoOieM U MmyTed ux
pelIeHus;

8) ajanTanms K M3MEHAIOLUMCS YCI0OBUAM COLMAJIBHOM M IPUPOAHOM Cpelbl:

TFOTOBHOCTBbIO K JEHCTBUAM B YCJIOBHUSIX HEOINPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCJIE YMEHUE YUUTHCA y OPYTHX JIOICH,
IpUOOpeTaTh B COBMECTHOH IESTEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUM U3 OIBITA IPYTUX;

HEO0OXOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAaHUI, B TOM uucie (GOPMYIUPOBaTH HUJEH,
MOHATUS, TUIIOTE3bI 00 00BEKTaX U SBICHUAX, B TOM YHCIIE PaHEE HEM3BECTHBIX, OCO3HABATH JE(PUINTHI
COOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPMHUMATh CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOLUI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U JIeicTBUA, (HOPMYIHpPOBaTh
Y OLIEHUBATh PUCKHU U MOCIEACTBUSA, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbI
ITo3HaBaTe/1bHBIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBHSA

Ba3oBble 1orn4yeckue neicTBus:

® BBUIBJIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHSITHUH,
OTHOLIEHUH MEXIy MOHATUAMH, (OpMyIMpOBaTh OIpeeNeHUs] TMOHATUH, YyCTaHAaBIMBATh
CYIIECTBEHHBIN IMPU3HAK KJIacCU(UKALMKM, OCHOBaHMS A 00OOIIEHUS U CpaBHEHHUS, KPUTEPHU
IIPOBOJAMMOI0 AHAJIN3A;

® BOCIpPUHMMATh, (OpMyaHpoBaTb M  MpeoOpa3oBBIBATh  CYXKAEHUS:  yTBEpPIUTEIbHbIE U
OTpHILIATENIbHBIE, €IMHIUYHbIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIABJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IMPOTHBOpEYMs B (akTax, JaHHBIX,
HAOMIOIEHUSAX W YTBEPXKICHUAX, IpeJylaraTb KPUTEpUU MJS BBIABICHHS 3aKOHOMEPHOCTEH W
[IPOTUBOPEUNI;

e JelaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKHM, JEAYKTMBHBIX W HWHIYKTUBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHU 110 aHAJIOTUU;



pa3duparthb JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUH (MIPSIMBIE U OT IPOTUBHOTO), IPOBOANTH
CaMOCTOSITEIBHO  HECIIOKHBIE  JIOKA3aTeNbCTBA ~ MAaTEeMAaTHUYECKUX  (aKTOB, BBICTPAUBATh
apryMEHTalUIO, TPUBOJUTH MPUMEPHl M  KOHTPHOPUMEpPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXaeHus;

BBIOMpATh CIOCO0 pemieHuss yuyeOHOW 3amadd (CpaBHUBATH HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATH HAH00JIeE TIOIXO SN C YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble nccienoBareibckue 1eiCTBUS:

WCIIOJb30BAaTh BOMPOCH KAaK HCCIEAOBATENLCKUN HWHCTPYMEHT MO3HAHHA, (HOpMYyIHpOBAThH
BOTIPOCHI, (PHKCHPYIOUINE MPOTUBOPEYHE, MPOOIEMY, CAMOCTOSTEIFHO YCTAaHABIMBATH NCKOMOE U
IaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'yMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJUTH MO CaMOCTOSTEIbHO COCTABJIIEHHOMY IUIaHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOOJIbIIOoe
UCCIIEIOBAaHUE 110 YCTAHOBJEHUIO OCOOEHHOCTEW MaTeMaTHYecKOro oOO0BbEeKTa, 3aBUCHUMOCTEHN
00BEKTOB MEX]Ty COOOM;

CaMOCTOSITENIBHO  (OpMYIHpOBaTh OOOOIIEHHS] W BBIBOJBI IO pe3yiabTaTaM IPOBEAEHHOTO
HaAOJIO/IEHUs], MCCIIEIOBAHUS, OIEHUBATH JOCTOBEPHOCTH IOJYYCHHBIX PE3yIbTAaTOB, BBIBOJOB U
00001IEeHNI];

IMPOTrHO3UPOBATh BO3MOXKHOC pPa3BUTHUC IIPOLECCCA, a TAKKC BBIABUIaTh HNPCANOJIONKCHUA O €TI0
Pa3BUTHUH B HOBBIX YCIIOBUAX.

Patora ¢ undopmanmeii:

BBISBJISITH HEAOCTATOYHOCTh U M30BITOYHOCTE I/IHCbOpMaI_[I/II/I, JaHHBIX, H€06XO)IHMI)IX JJId pCIICHUA
3a/1a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH WH(POPMALMIO PA3ITUYHBIX
BUJIOB ¥ (POPM TpeACTaBICHUS;

BbIOMpaTh PopMy MpeacTaBieHUs WHGOPMALMK U WUIIOCTPUPOBATH pEIIaeMble 3aJlaud CXEMaMH,
JUarpaMMamMu, HTHOU rpaduKor U MX KOMOWHAIIMSMU;

OLICHUBATh HAJAEKHOCTH HMHPOpPMAIMM TO KPUTEPUSAM, NPEUIOKEHHBIM yUUTENEeM WIH
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

BOCIIPUHUMATh U (POPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBHSIMH U LIETSIMU OOILEHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, NaBaTh
MOSICHEHHUSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTUPOBAThH MOJyYCHHBIN Pe3yibTar;

B XOJIe 0OCYXIeHHUA 3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOil TeMbl, MPoOIeMbl, perraeMoi
3a/lauM, BBICKA3bIBaTh WJEU, HAIICJICHHbIE HA TMOWCK PEIICHUS, COMOCTABISATh CBOM CYXICHHS C
CYXJCHUSAMH JPYrUX YYaCTHUKOB JAuajiora, oOHapy>KMBaTh pazIU4Me€ U CXOJCTBO MO3MIIMHA, B
KOppeKTHOH opMe hopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS;

MPEJCTaBIATh  Pe3yabTaThl pEHICHHs] 3aJaud, OKCIIEPUMEHTa, HCCIENA0BaHUSA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHHS C YIETOM 3a/ay MPE3eHTALUd U 0COOCHHOCTEH
ayUTOPHUH;

MOHUMATh U UCIOJIH30BaTh MPEUMYIIIECTBA KOMAHTHOW U MHAMBHUIYaIbHON pabOTHI IPU PELICHUU
y4eOHBIX MaTeMaTHYECKHX 3a]1a4;

MPUHUMATH 1EJIb COBMECTHOW NEATENbHOCTH, IJIAHHUPOBATh OPraHU3allMI0 COBMECTHON pabOThI,
pacmpenensTs BUAbl padoT, TOrOBapUBAThCs, 00CYkAATh MPOIECC U PE3YyNbTaT paboThl, 06001IaTh
MHEHUSI HECKOJIbKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBHIX opmax paboTsl (00CyKIeHMs, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI 1
JpyTHe), BBIMOIHITH CBOIO YacTh PabOTHI M KOOPAUHUPOBATH CBOM JIEHCTBHS C JPYTUMU WiICHAMU
KOMaHJIpl, OIICHMBATh KAa4yeCTBO CBOEr0 BKIaAa B OOHmMH TPOAYKT MO KPUTEPUAM,
chOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.



PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS

Camoopranmzanms:

CaMOCTOSITEJIBHO COCTABJIATH ILIAH, AJITOPUTM PEIIECHUs 3a1a4u (WM €ro 4acTb), BBIOMpPATh Criocod
pemeHust ¢ y4éTOM HMEIOLIUXCS PECypcOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJJICKT:

BJIAJETh cloco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJIL IHpolecca M pe3ylbTaTa pelieHUs
MaTeMaTUIECKOM 3a1a9H;

MPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IPU PEILIEHUU 33]1a4l, BHOCUTb KOPPEKTUBbI
B JIESITEJIBHOCTh HA OCHOBE HOBBIX 0OCTOSATENBLCTB, HAHJAEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEN;
OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa AEATEIbHOCTU MOCTABICHHOM II€JIM U YCIOBUSAM, OOBICHATh
MPUYMHBl JOCTH)KEHHUS WM HEJOCTHIKEHMS 1IeJIM, HaxOoJUTh OMIMOKYy, JlaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy oOydyeHuss B 7 KJjacce OOydalOMMICS TOMYYUT CIEAYIONIME TPEIMETHBIC
pe3yIIbTaThI:

Yucia u BbIYMCIEHUS

BeImoytHATE, coueTas YCTHBIE W THChMEHHBIC TPHEMBI, apu(dMETHYSCKUE JCHCTBUS C
paIMoHaIbHBIMA YHCIIAMH.

Haxonuth 3Ha4eHHs YUCIOBBIX BHIPAKEHUH, MPUMEHSITH Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUCHUN APOOHBIX BBIPAXKEHUI, ColepKaluX 0ObIKHOBEHHBIE U IECATUYHBIE IPOOU.

[TepexoauTs OT OmHO¥M (OPMBI 3aMKMCH YUCeT K Apyrou (mpeoOpa3oBHIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YIOPSAJOUMBATH PALIUOHATIbHBIE YUCIIA.

OKpyrisTh 4yucia.

BbINONHATE NPUKUAKY W OLIGHKY pe3yJbTaTa BBIYUCICHUN, OLIGHKY 3HAYEHHH YHCIIOBBIX
BbIpa)KeHUH. BBIMONHATE JEMCTBUS CO CTENEHAMU C HATYpaIbHBIMU MOKA3aTEISIMH.

[IpuMeHsTh NPU3HAKK JEIIMMOCTH, Pa3i0KeHHe Ha MHOKUTEIN HaTypaJlbHbIX YHCEI.

PemaTth mNpakTUKO-OPHEHTUPOBAHHBIE 3a/layM, CBA3AHHBIE C OTHOIIEHHWEM BEJUYHH,
MIPOMOPLIMOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMHU, HHTEPIPETUPOBATH PE3YyIbTAThl PEUICHUS 3a7a4 C
y4€TOM OTpaHUYCHUI, CBA3aHHBIX CO CBOMCTBAMU pPaCCMATPUBAEMbIX 0OBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb3oBath anredpandeckyro TEPMHUHOJOTHIO U CHMBOJIMKY, MPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHus OyKBEHHBIX BHIPKEHUHN MPU 3aJaHHBIX 3HAYCHUSAX TEPEMEHHBIX.

BrimonHATe mpeoOpazoBaHusi IIENIOTO BBIPAKEHUS B MHOTOYJICH MPUBEICHHEM IOJA00HBIX
ClIaraeéMbIX, PaCKpPBITHEM CKOOOK.

BoeimonHAT, yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH W MHOTOWIEHa Ha MHOTOYJIEH,
MPUMEHSTH POPMYIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKeHUE MHOTOWICHOB HA MHOXKHUTENN C TIOMOIIIbIO BBIHECEHUS 32 CKOOKHU
00IIero MHOXKUTEIIS, TPYIITUPOBKH ClIaraeMbIX, TPUMEHEHHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[IpumeHsaTh TpeoOpa3oBaHUs MHOTOWICHOB TSI PEIICHHS Pa3IMYHBIX 33/1a4 U3 MAaTeMaTUKH,
CMEXHBIX MPEIMETOB, U3 peaTbHOU MPAKTHKHU.



Hcnonp3oBaTh CBOMCTBAa CTENEHEH € HATypajJbHBIMHU IMOKAa3aTeJIMU JUISL MPpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHuUsI 1 HEPABEHCTBA

Pemate nuHElHbIE ypaBHEHHsS C OJHOM NEPEMEHHOW, MPUMEHSA MpaBWiIa Iepexofa OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. [IpOoBepsTH, ABISAETCS JIM YUCIO KOPHEM YPaBHEHUS.

[TpumensTh rpadudeckre METOAbI TP PELICHUH JTMHEHHBIX YPABHEHUN U X CHCTEM.

[TonOupaths TpuUMepsI MMap Yucel, SBISIOMIMXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS C JIByMs
[IEpEMEHHbBIMHU.

CtpouTh B KOOPAMHAaTHOH IUIOCKOCTH TpadWK JHUHEWHOTO YpaBHEHUS C JIBYMs
MIepEMEHHBIMH, TIOJB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHEHUSI.

Pemats cuctembl JBYyX JMHEHHBIX ypaBHEHUH C JIByMS IE€PEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBnaTh W pemarh JMHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHUH 110
YCIIOBUIO 3a/1ayd, WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yM ITOJTY4YECHHBIN
pe3ynbTar.

DyHKUUHA

N3obpaxaTs Ha KOOPAUHATHON MPSIMON TOUYKH, COOTBETCTBYIOIINE 3aIaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbl, 3aIIUCHIBATH YUCIIOBBIE TPOMEKYTKH Ha aJIreOpanveckoM s3bIKe.

OTmeudaTh B KOOPJIMHATHON MJIOCKOCTH TOYKH IO 33/IaHHBIM KOOPAWHATAM, CTPOUTH rpapuKu
nuHeHbIX QyHKUuid. CTpouTh rpaduk QyHKIMHN y = [X|.

OnuceiBaTh ¢ IOMOIIBIO (PYHKIIMI M3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMU: CKOPOCTb,
BpeMsi, pacCTOSIHUE, [IeHa, KOJMYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTh, BpeMsl, 00BEM pabOTHI.

Haxonuts 3HaueHue QyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate Tpaduyueckuii crmoco® TpeACTaBICHHWS W aHalIW3a WHPOpPMaNUW, HW3BIEKATh WU
HMHTEPIPETUPOBATH HHPOPMAIIHUIO U3 TpahUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenus B 8 kiacceoOydaromuics TMOJYYUT CIEIYIONIUE TPEIMETHBIC
pe3ynbTaThl:

Yucsa 1 BBIYUCICHUS

Hcnonp3oBarh HavallbHbIE IPEJCTABICHUS O MHOXECTBE JICWCTBUTENBHBIX YHCEN IS
CpPaBHEHHMsSI, OKpYIJICHHS U BBIYHCICHHH, H300pa’kaTh JEHCTBUTENbHBIE 4YHCIA TOYKAMHM Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsaTh NMOHATHE apu(METUUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHHU,
UCIOJIb3YSl TMPU HEOOXOAMMOCTH KaJNbKYJISTOp, BBIIOJHATH MPeoOpa3oBaHUsl BBIPAKCHHIA,
CoJIepXkKaluX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amuicu OONMBIIMX U MajblX YHUCEN C TOMOIIBIO JECATHUHBIX IpoOei u
creneHel yucna 10.

AnredOpanyeckue BbIpasKeHUsI

[IpuMeHsATh MOHSATHE CTENEHH C M[ENbIM I[0Ka3aTesleM, BBIMOJHIATh MPeoOpa3oBaHUs
BBIPAKEHUH, COAEPKALNX CTENIEHU C LIEIBbIM NTOKA3aTEIIEM.

BBINONHATE TOXKJIECTBEHHBIE NPEoOpa3oBaHMs pPALMOHAIBHBIX BBIPDAKEHUH Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMU U anreOpandecKuMu JpoOsiMH.

PacknanpiBath KBapaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensaTh peoOpazoBaHus BHIPAKEHUN JUISI PEHISHUS Pa3IMYHBIX 3a/1ad U3 MAaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON IPAKTUKHU.

YpaBHeHHUS U HEPABEHCTBA

Pemrate nuHeiiHbIe, KBaJpaTHbIE YpaBHEHUS M pallMOHAIbHBIE YpPaBHEHHUS, CBOJSIIHMECS K
HUM, CCTEMBI JIBYyX YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.



[IpoBoauTH MpOCTEHIINE UCCIIECNOBAHMS YPABHEHHWM M CUCTEM YPAaBHEHMI, B TOM YHCIE C
pUMEHEHHEM I'pauuecKuX MpeICTaBIeHUH (yCTaHABIMBATh, UMEET JIM YpaBHEHUE MM CHUCTEMa
YPaBHEHUH pELLEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauts OT cloBecHOH (OPMYIMPOBKH 3amaud K e€ anreOpanyecKod MOJENu C
IIOMOIIBIO COCTABJICHUS YPAaBHEHUSI WM CUCTEMBI YPABHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a]1aui MOJIyYE€HHBIH PE3ysbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMSI, OLCHKH, pellaTh JIMHEWHbIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHOW M WX CHCTEMBI, JaBaTh TIPadUUECKyI0 HWILTIOCTPAIIHIO
MHO>KECTBA PELLIECHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

LORIN 10700

[Tonumarb ¥ MCHOIB30BaTh (QYHKIIMOHAIBHBIE MOHATHS U A3bIK (TEPMUHBI, CHMBOJINYECKUE
0003Ha4YeHUsI), ONpEeAEATh 3HaUeHHE (PYHKIMU MO 3HAUYEHHUIO apryMEHTa, ONPEesiTh CBOMCTBA
dbyHKMK 110 €€ TpaduKy.

CtpouTts rpaduiku JIeMEHTapHBIX PYHKINI BUA:

y=k/x, y=x%y=x%y =[x, y= VX, onuchiBarh cBoiicTBa 4uCJIOBOH (yHKIMM 1O €&
rpaduky.

K xonry oOydenus B 9 kiacceoOyJaromuics TMOTYyIUT CIEIYIONIHE TPEIMETHbBIC
pe3yIbTaThl:

Yucna u BIYUCTICHUS

CpaBHUBaTh U YIOPSAI0UNBATH PAllMOHANIbHBIE U UPPAI[MOHATIbHBIE YHCTIA.

BoinmonHaTe apudmeTnueckue AEHCTBUS C palMOHAJIbHBIMU YHCIAMH, COYETash YCTHbIE U
MMACbMEHHBIE MPUEMBI, BBIINOJIHATH BEIYUCICHHS C NPPALMOHAIBHBIMU YU CIIAMM.

HaxonnuTe 3HaueHMs CTENEHEW C LEeJbIMU I0KA3aTeJsIMU M KOpPHEH, BBIYUCIATH 3HAYCHUS
YHUCIIOBBIX BBIPAKECHUN.

OKpyrisiTe JEUCTBUTENbHBIE YWCIIA, BBIIOJHATh NPHUKUIKY pPE3yJabTaTa BBIUMCICHUMN, OLIEHKY
YHUCJIOBBIX BBIPAKECHUN.

YpaBHeHUs] M HEPABEHCTBA

Pemrate nuHelHbIE M KBaJpaTHbIE YpaBHEHUs, YPAaBHEHMS, CBOJSIIMECS K HUM, IPOCTEUIIne
IpOOHO-paLlMOHAIBHBIE YPAaBHEHHUS.

Pemrate cucrembl ABYyX JHMHEHHBIX YpPaBHEHUH C JBYMs IIEPEMEHHBIMM M CHCTEMBI JBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE ABJISIETCS TMHEHHBIM.

Pemath TekcTOBBIE 334N aNreOpanyecKuM COCOOOM € MOMOIIBIO COCTABIICHUS YPAaBHEHUS WU
CUCTEMBI IByX YPABHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBoaUTH MHpOCTEHIINE HUCCIEIOBAHUS YPAaBHEHHM M CHUCTEM YpPaBHEHMI, B TOM YHCIE C
MpUMEHEHHEeM TpaduyecKuX Mpe[CcTaBleHUN (ycTaHABIMBATh, MUMEET JIM YpaBHEHHE WJIM CHUCTeMa
yYpaBHEHUH pelIeHUs], €CITU UMEET, TO CKOJIBKO, U IpoUee).

Pemats nuHeliHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300paXkaTh pellleHrne HEPaBeHCTB Ha
YUCJIOBOW MPSAMOM, 3alMChIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

PemaTts cuCTeMBbl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIJIIOYAIOIIME KBaJIpaTHOE
HEpPaBEHCTBO, N300pakaTh PEIICHNE CUCTEMbl HEPABEHCTB Ha YMCIOBOM MPSMOM, 3aMChIBATh pELICHHE
C TIOMOIIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3aa4.

DyHKUUH

Pacnio3naBate (yHKIMHM H3y4eHHBIX BHJOB. lloka3pIBaThb CXeMaTH4YeCKH pAaCIHOJIOKEHHE Ha
KOOPAMHATHOM MJIOCKOCTH TpaduKoB PpyHKUIMN Buaa:
y=kx,y=kx+b,y=k/x,y =ax’ + bx + ¢, y = X, y= VX,, ¥ = [x|, B 3aBucumocTu or 3HaueHmii

KO3 PUIIMEHTOB, OMUCHIBATh CBOICTBA (DYHKLIUH.



Ctpouth 1 M300paxkaTb CXeMaTHYECKH rpapuKu KBaJpaTHUHBIX (YHKIMI, OMHMCHIBATH CBOMCTBA
KBaJ[PaTUYHBIX (QYHKIUH MO UX rpadukam.

Pacrnio3naBare KBagpaTuuHylo (GYyHKUIMIO 1O (opMmyine, MPUBOAUTH MPUMEPHI KBaJPATUYHBIX
GyHKUIUH U3 peabHOM KU3HH, (PU3UKU, TEOMETPUH.

YucoBblie NOCIEA0BATEILHOCTH U MPOIPecCHm

PacniozHaBath apu@meTHyecKyr0 M TE€OMETPUYECKYI0 IPOrpecCMd MpU pasHbIX crocobax
3aJJaHuUs.

BEIMONHATE BBIYUCIEHHS C HCIOJB30BaHHEM (OPMYIT N-TO WICHA apUPMETHIECKOH H
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WiIeHBI MOCIEI0BATEILHOCTH TOUKAMHU Ha KOOPAWHATHOM MJIOCKOCTH.

Pematp 3agaum, CBA3aHHBIE C YMCIOBBIMU IOCJIENOBATENBbHOCTSMH, B TOM YHCIE 3aJaud W3
peayIbHOM JKHU3HHM (C UCTIOIb30BaHUEM KaJIbKYISITOPA, IU(PPOBBIX TEXHOJIOTHUI).



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC

KoauvecTBo yacoB
e HanmeHnoBaHue pa3jae/ioB  TeM NPOrpaMMbI B K n JuekTpoHHbIe (U poOBLIE)
e cero OHTPOJILHbIE PaKTHYECK 06pA30BATEbHEIE PECYPChI
padoThI He padboThbl
1 Ywucna n BerurcieHus. ParmonansHbBIC duca. 21 2 bubmoreka IIOK https://m.edsoo.ru/7f415690
2 | Koopaunate! u rpaduku. OyHKIHH. 23 2 bubnuoreka LIOK https://m.edsoo.ru/7f415b90
3 | AnreOpandecKkue BHIPDOKCHUS. 36 ) bu6muoreka LIOK https://m.edsoo.ru/7f415b90
4 | YpaBHEHHS U HEPABEHCTBA. 15 1 bubmuoreka LIOK https://m.edsoo.ru/7f415b90
5 | IloBTOpenue u 00o0IIEHHE. 7 1 Bu6mmotexa ITOK https://m.edsoo.ru/7f415690
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 10 0
TEMATHUHYECKOE ITJIAHUPOBAHMUE 8 KJIACC
KosunvecTBo yacoB
No 1/ HaumeHoBaHue pa3iejioB U TeM K 0 JaekTpoHHble (HudpoBbIe)
B NporpamMmbl Bcero p:;:fb(:m’m’le D ;’;::i?:qec'me o0pa3oBaTe/ibHbIE pecypchl

1 AnrebpandecKkue BhIpaKEHHUSL. 15 | bubnuoreka [IOK
Anre6panueckas 1pooOb https://m.edsoo.ru/7f417af8

) Uucna u Beruucnenus. KpagpartHeie 16 1 bubnuoreka [JOK
KOpPHHU https://m.edsoo.ru/7f417af8

3 AnrebpandecKkue BhIPAKECHHUSL. 4 bubnuoreka [JOK
KBanpatHsrit TpéxwieH https://m.edsoo.ru/7{417af8

4 YpaBHEHUS ¥ HEPABEHCTBA. 15 1 bubmuoreka [JOK
KBasipaTHble ypaBHEHUs https://m.edsoo.ru/7f417af8

5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubmuoreka [JOK
ypaBHEHUi https://m.edsoo.ru/7f417af8

6 YpaBHEHHS U HEPABEHCTBA. 12 1 bubnuoreka [IOK
Hepasencrsa https://m.edsoo.ru/7f417af8

7 Uwucna u BerancicHus. CTEIEHbD C 7 1 bu6mmoreka [JOK
LEJBIM MTOKa3aTeleM https://m.edsoo.ru/7f417af8

3 o 0 5 bubmuoreka [JOK
YHICHHH, LCHOBHRIC HOHATHA https://m.edsoo.ru/7f417af8




bubnuoreka [IOK

? Dynicunn. HHcnoBbIe pyHicunn ? ! https://m.edsoo.ru/7f417af8
10 BeposATHOCTB U CTaTUCTHKA 34 2
bubnuotexa [JOK
H losToperme n 0bobmene 6 ! https:// m.ecﬁoo.rul 7f417af8
OBIIEE KOJIMYECTBO YACOB I10 136 9 0
I[TPOTPAMME
TEMATHUHYECKOE IIJNIAHUPOBAHHUE 9 KJIACC
KoJsinuecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM Kontponbusre | TpakTneckue DJIeKTpOHHbIe (I (POBbHIE)
n/n MPOrpamMmmbl Bcero paGoTHI paBoTh! oOpa3oBaTe/ibHbIE pecypchl
1 Yucna v Berunciienus. JleicTBUTENbHBIE 9 bubnuotexa [JOK
umcna https://m.edsoo.ru/7f419d08
5 VYpaBHEHHUs 1 HEPABCHCTBA. Y paBHEHUS C 14 | bubnuorexa [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 | bubnuorexa [JOK
ypaBHEHHI https://m.edsoo.ru/7f419d08
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
5 SR— 16 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08
6 YucnoBble MOCIEA0BATEILHOCTH 15 1 Bubnorexa HOK
https://m.edsoo.ru/7f419d08
7 BeposiTHOCTh 1 cTaTUCTHKA 34 1
3 [ToBTOpeHnue, 06061IeHNE, 18 | bubnuoreka [JOK
cUCTeMAaTH3alis 3HAaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 136 7 0

I[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Maremaruka. AnreOpa: 7-i kimacc: 0a30BbI ypOBEeHb: Y4eOHUK, 7 Kiacc/ MakapbiueB
IO.H.,, Munmox H.I'., HemxoB K.M. u npyrue; mox pea. Tenskockoro C.A.,
AxunonepHoe obmectBo «M3narensbctBo «lIpocsenienne»
Maremaruka. AnreOpa: 8-i kimacc: 0a30BBI ypOBEeHb: Yy4eOHUK, 8 Kiacc/ MakapbiueB
IO.H.,, Munmox H.I'., HemkxoB K.M. u ngpyrue; mox pen. TemskoBckoro C.A.,
AxunonepHoe obmectso «M3narensctBo «lIpocsemienne»

Maremaruka. AnreOpa: 9-if kimacc: 0a30BbI ypOBEeHB: y4eOHUK, 9 Kinacc/ MakapbiueB
IO.H.,, Munmox H.I'., HemxoB K.M. u npyrue; mom pen. TemskoBckoro C.A.,
AxmmonepHoe obmectBo «M3narenscTBo «IIpocBerienne

Maremaruka. BeposiTHOCTh U cTaTuCTHKA: 7-9-€ Kiacchl: 0a30BbI YPOBEHb: YUEOHUK: B
2 yactax, 7-9 xmaccel/ Beiconkmit U.P., Amenxo W.B.; mox pen. Amenxko U.B.,
AxnmonepHoe obmectBo «M3narenscTBo «IIpocBerienue

Maremartuka. ['eomerpusi: 7-9-e kiacchl: 0a30BbIi ypoBeHb: ydeOHUK, 7-9 Kiacchl/
Atanacsa JI.C., byry3o B.®., Kagomnie C.b. u apyrue, AKiuoHepHOE OOIIECTBO
«M3narenbctBO «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

Maremartuka. Anrebpa: 7-i1 kimacc: 0a30BBIM ypOBEeHb: Y4eOHHK, 7 kiacc/ MakapbueB
IO.H., Munmox H.I'., HemxoB K.WM. u pgpyrue; mom pen. Temskockoro C.A.,
AxmmonepHoe obmectBo «M3naTenscTBo «IIpocBemienne

Maremaruka. Anrebpa: 8- kiacc: 0a30BbIi ypoBEHb: Y4eOHHK, 8 kiacc/ MakapbrueB
IO.H., Munmox H.I'., HemxoB K.W. u papyrume; mox pen. TenskoBckoro C.A.,
AxmmonepHoe obmectBo «M3marenscTBo «IIpocBerieHuey

Maremaruka. Anrebpa: 9-i kmacc: 0a30BbI ypoBeHb: y4eOHHMK, 9 kiacc/ MakapbrueB
IO.H., Munmoxk H.I'., HemxoB K.W. u papyrume; mox pen. TenskoBckoro C.A.,
Axuunonepnoe o6mectBo «M3narenbctBo «IIpocsenienuey

Matremaruka. BeposiTHOCTh U cTaTucTHKA: 7-9-€ Kiacchl: 0a30BbIi YPOBEHb: YUCOHHK: B
2 yactax, 7-9 xmaccel/ Beiconkmit U.P., Amenxo W.B.; mox pen. Amenko U.B.,
Axuunonepnoe o6mectBo «M3narenbctBo «IIpocBenienuey

Matemaruka. ['eomerpusi: 7-9-e kiaccwl: 0a30BbId ypoBeHb: y4eOHUK, 7-9 Kiacchl/
Aranacsa JI.C., byry3oB B.®., Kagomues C.b. u apyrue, AkuuoHepHOe OOIECTBO
«U3narensctBo «lIpocBerienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET

1 bubmorexa [{OKhttps://m.edsoo.ru/
2 https://uchitelya.com/matematika/

3.  https://urok.1sept.ru/
4
5

https://resh.edu.ru/
https://4ege.ru/gia-matematika/




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 4165343278910034422907595407T67602278017667815868
Bnageney ®aneesa MapuHa ButanvesHa

OeicTevTened C 29.08.2023 no 28.08.2024



http://www.tcpdf.org

		2023-09-24T23:19:08+0500




