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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa SBISETCS OJHUM W3 OTOPHBIX KYpPCOB OCHOBHOTO 0O0IIero oOpa3oBaHMs: OHA
O6eCHe“H/IBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOCHUE HEOOXOMMO VISl TPOJIOJDKCHUSI 00pa30BaHMs M B MMOBCEAHEBHON JKU3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEJICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKEHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUH U
NpPOILIECCOB B TPUPOJC M OOIIECTBE, POJM MAaTeMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM
[IO3HAHUU U B IPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYyYHOTO MHPOBO33PEHMSI U KAayeCTB
MBIIIUICHUS, HEOOXOAUMBIX JJI aJanTalud B COBPEMEHHOM HudpoBoM olmiecTBe. N3ydeHue
anreOpsl 00ecreunBacT pa3BUTHE YMEHHUSI HAOII0IaTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIJICHHA, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTH CBOU
NeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA 06yt1a}01111/1xcs1: OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHJIyKTUBHBIC PACCYXKICHUS, 0000IICHHE U KOHKPETH3AIMI0, a0CTParkpoBaHHE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnosiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
O0ydJaroImuxcs, TMO3TOMY CaMOCTOSITEJIbHOE peIleHHe 3a7ad  sBISCTCS — pealn3aluei
ACATCIIBHOCTHOI'O IMPpUHIWIIA 06y’~I€HI/I$I.

B cTpykType nmporpaMmbl yueOHOTO Kypca « Aredpay uist OCHOBHOTO 00111eT0 00pa30BaHMs
OCHOBHOE MECTO 3aHHUMAIOT COJAEpKaTebHO-METOAUYECKUEe JTUHUM: «YUucia U BBIUKCICHUS,
«AnreOpanyecKkue BBIPAKEHUS», «YPaBHEHUS W HEpaBEHCTBa», «DyHKun». Kaxkmas u3 3tux
COJIepKaTeIbHO-METOJUUECKHUX JIMHUN Pa3BUBACTCS HA MPOTSKEHUHU TPEX JIET U3ydEeHUs Kypca,
B3aUMO/ICHCTBYS C APYTMMHU €ro JUHHUSAMH. B Xone u3ydeHus: yueOHOro Kypca oOydaroniumcs
MIPUXOJAUTCS JIOTUYECKU PACCYXkaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN s3bIK. B cBsi3n
C 3TUM B MporpamMmy y4eOHOro Kypca «Airedpa» BKIIOYEHbI HEKOTOpPHIE OCHOBBI JIOTHKH,
MpEe/ICTaBJICHHbBIE BO BCEX OCHOBHBIX pa3lenax MaTeMaTHM4ecKoro oOpa3oBaHUS U
CIOCOOCTBYIOILIUE OBJIA/ICHUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAIBHOIO MAaTEMAaTUYECKOTO S3bIKA.
CopepxaTenpHOM U CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOTO Kypca «Auredpay SBISETCS €ro
WHTErPUPOBAHHBIN Xapakrtep.

ConepmaHHe JIMHUH «YHcI1a ¥ BEIYUCIICHUS CIIY)KUT OCHOBOI JJIA z[anLHeﬁmero HU3Yy4YCHUS
MaTCMaTHUKU, CHOCO6CTBy€T Pa3BUTHIO y 06yqa}0mnxc;1 JJOTHYCCKOT'O MBbIIIJICHUA,
q)OpMI/IpOBaHI/IIO YMCHHA I10JIB30BATHCA AJITOPUTMAMMU, a4 TAKIKE HpI/IO6peTeHI/IIO MMPAKTHUYICCKUX
HAaBBIKOB, HeO6XOI[I/IMbIX JUIA HOBCCI[HCBHOﬁ J)KU3HU. Pa3BuTue MOHATHSA O 4HCIEe Ha YPOBHE
OCHOBHOI'O O6I_HCFO 06pa30BaHI/I$I CBsA3aHO C pallMOHAJIbHBIMHU W HppaluOHAJIbHBIMHU YUCIIaAMH,
q)OpMI/IpOBaHI/ICM HpeI[CTaBJ'IeHI/Iﬁ (6] HeﬁCTBHTeHLHOM YHUCIJIC. 3aBepI_HCHI/IC OCBOEHHUS YHCIIOBOH
JIMHUHU OTHECCHO K CPCAHEMY O6H.[€My O6p330BaHI/IIO.

Conepxxanue JByX anreOpandeckux JUHHM — «AnreOpandyeckue BBIPAXKEHUS» W
«YpaBHEHUS M HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy 00yUAIOIIUXCS MAaTEMATHYECKOTO
anmapara, HeoOXOMMOTO Ul PELIeHus 3a7a4 MaTeMaTUKU, CMEXHBIX IMPEJIMETOB U MPaKTHKO-
OpUEHTUPOBAaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro o0uiero obpa3oBaHus Y4eOHBIH MaTepHai
IPYNIUPYETCs BOKPYT PpalMOHAIbHBIX BBIpaXEHUH. Anredpa JI€MOHCTpUPYET 3HAadYeHUE
MaTeMaTHUKU KaK SI3bIKa U MOCTPOEHUS MATEMATHUUYECKUX MOJENIEH, OMMCAHMS NPOLIECCOB U
SBJICHUH peaibHOro MHpa. B 3amaum oOyueHus anreOpe BXOAAT Takxke AajbHEWIIee pa3BUTHE
AITOPUTMUYECKOTO  MBIIUIEHUS,, HEOOXOIMMOro, B YaCTHOCTHM, JUISI OCBOGHHMS Kypca
nHGOpPMATUKHU, W OBJAJEHHE HaBbIKAMU JEIyKTUBHBIX paccyxaeHuil. I[IpeoOpaszoBanue
CHUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpa)KE€HUsI, CIOCOOHOCTEH K MaTeMAaTHYECKOMY
TBOPUYECTBY.



Cogepxanne  (QyHKIHOHATHHO-TpAQUYSCKOW  JIMHUU  HAIEJICHO HA  TOJy4YCHHE
00yJaronMMuUCs 3HaHUHN 0 QYHKIUAX KaK BOKHEHIICH MaTeMaTHIeCKON MOJICIN JJIsl OTIUCAHUS U
UCCIIEIOBaHUST Pa3HOOOpa3HBIX MPOIIECCOB M SBICHU B mpupoie u odOmiectBe. M3yuenue
MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydalOIUXCS YMEHHUS HCIOJIb30BATh pPa3lInIHBIC
BBIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIC, CUMBOJIMYECKHUE, TpaduuecKue,
BHOCHT BKJIaJl B JOPMHUPOBAHUE TPECTABICHUI O POJIM MATEMATHKH B PA3BUTHH ITUBIIIN3AINHA U
KYJIbTYpHI.

CornacHo yueOHOMY TUIaHy B 7-9 Kilaccax u3ydaercsi ydeOHbI Kypc «Anredpay, KOTOPBIH
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3feibl cojepkaHus: «Uucna ©  BBIYHCICHUS,
«AnredpanyecKue BHIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha n3ydeHre yaeOHOro Kypca «Anredpa» otBoaurcs 323 yacoB: B 7 kimacce — 102 yaca (3
vyaca B Heaelno), B 8 kiacce — 119 yaca (3,5 waca B Hepenmo), B 9 kiacce — 102 yaca (3 yaca B
Hezeno). Cpok peanmsaruu nporpammbl: 01.09.25 r-31.08.28 r'

COILEP KXAHUE OBYUYEHUA

7 KJIACC

Yucia 1 BLIYUCTICHUSA

Jpo6u 0ObIKHOBEHHBIE U IECATUUHBIE, IEPEX0]T OT OAHOM PopMbI 3anucu ApoOel K Jpyroi.
[TonsiTHe palMoOHANIBHOTO YHMCIA, 3aMUCh, CPABHEHUE, YNOPSAJOYMBAHUE PALlMOHATIBHBIX YHUCEIL.
Apudmernueckue 1eHCTBUS C pallMOHAIBHBIMY yiciaMu. Pelienue 3aau U3 peanbHOM MPaKTUKU
Ha 4acTu, Ha IPOOH.

CreneHs ¢ HaTypaJIbHbIM IIOKa3aTCJICM: OIIPCACIICHUC, npeo6pa30BaHHe BBIpa)KeHI/Iﬁ Ha
OCHOBC OIIPCACJIICHU:A, 3allCh OOJIBIINX YHCEN. HpOI_[eHTLI, 3aIllMChb IMPOUCHTOB B BHUAC ,Z[pO6I/I u
I[pO6I/I B BHUJIC IIPOLCHTOB. TpI/I OCHOBHBIC 3aJa4M Ha IMPOLCHTbI, pCHICHUC 3aa4 U3 peaanoﬁ
IIPpaKTHUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPaIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi U 00paTHasi MPONOPIHOHAIBHOCTH.

AuredpanyecKkue BbIPaKeHH

[lepemeHHbIE, UMCIIOBOE 3HAYEHHE BBIPAXKEHUS C MEepeMeHHOW. JlomycTuMmble 3HAYEHUS
nepeMeHHbIX. [IpecTaBienne 3aBUCUMOCTH MEX/ Ty BEJIMYMHAMU B BUjie (opMyIbl. Berancnenus
no ¢opmynam. IlpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHH, TOXKIESCTBEHHO PAaBHbIC BBIPAXKEHHUS,

npaBuia npeoOpa3oBaHUsl CyMM U MPOU3BEICHUMN, MPaBUIa PACKPBITHS CKOOOK M MPUBEACHUS
M0/I00HBIX CIaraeMbIX.



CBoiicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIEM.

OpHowienbl 1 MHorowieHsl. CteneHb MHorouwieHa. Clio)kKeHHe, BBIYMTAHHUE, YMHOXKEHHUE
MHOTo4€HOB. POPMyJIbl COKPAIEHHOIO YMHOKEHHMs: KBaJgpaT CyMMBbl M KBaJapaT Pa3HOCTH.
Popmyiia pa3HOCTH KBagpaToB. Pa3nokeHne MHOTOYWIEHOB HA MHOKUTEIIH.

ypaBHeHl/lﬂ U HEPAaBCHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHHUs, MpaBuiia MpeoOpa3oBaHus YpaBHEHUS, PaBHOCHIBHOCTD
YpaBHEHUU.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIO0 KOPHEH JIMHEMHOrO YpaBHEHUS,
pelieHre JUHEWHbIX ypaBHeHHIl. CocTaBiieHHE YpaBHEHUH IO YCIOBMIO 3ajauyd. Peienue
TEKCTOBBIX 3a/1a4 C IOMOILIBIO YPABHEHUN.

JluneiitHoe ypaBHEHHE C JBYMs TEepeMEHHbIMU U ero rpaduk. Cucrema JIBYX JTUHEHHBIX
ypaBHEHUW C ABYMs TepeMEHHbIMHU. PellleHne cucreMm ypaBHEHHM CIOCOOOM IOJCTaHOBKH.
[Tpumepsl penieHns: TEKCTOBBIX 3a7a4 C MOMOIIBIO CHCTEM YPaBHEHHIA.

D yHKUUHA

Koopaunara toukm Ha mnpsmoil. UucnoBble nmpoMexyTku. PaccrosiHue Mexay IByms
TOYKaMH KOOPAUHATHOU MPSMOMU.

[IpsimoyronpHas cuctema koopauHaT, ocu OX m Oy. AOciucca W opAMHATA TOYKH Ha
KOOpAMHATHOM TuiockocTu. [Ipumepsr rpadukoB, 3amaHHbIX dopmynamu. UteHue rpadukoB
peanbHBIX 3aBUcUMOcCTel. [TonsTue dpynkiuu. I'paduk Gynkmuu. CoiictBa hyHkuumid. JIuneitnas

bynakuus, e€ rpaduk. I'padux bynkuum y = [X|. I'paduyeckoe perieHue TMHSHHBIX YPaBHEHUH 1
CHUCTEM JIMHEHWHBIX YPABHEHU.

8 KVIACC

Yuciaa 1 BLIYUCIECHUSA

KBanparueiii kopeHb u3 uucna. lloHstue 00 uppanmoHaabHOM uyucie. JlecaTudHble
MPUOIKEHUST UPPAMOHANBHBIX uncen. CBoiicTBa apupMeTHYeCKuX KBaJAPaTHBIX KOPHEH U UX
MpUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHHH M BBIYUCIEHUSM. JlelicTBUTEIbHBIC
qucIa.

Crenensb c 11es1bIM TIOKa3aresieM U €€ cBoiicTBa. CTaHapTHAs 3alKCh YKCIIA.

AuredpanyecKne BbIPaKeHHs

KBanpaTtHblil TpéxuiieH, pa3ioKeHue KBaApaTHOTO TPEXUICHA HA MHOKUTEIH.



AnreOpandeckas npoOb. OCHOBHOE CBOWCTBO anredpamveckoid napobu. CroxeHue,
BBIUMTaHHE, YMHOXKCHHUE, JEJCHUE anreOpandeckux aApoOeil. PanroHanbHble BBIpAXEHUS U UX
npeobpa3oBaHue.

YpaBHeHUsI 1 HEPAaBEHCTBA

KBanparHoe ypaBHeHue, Qopmyia KOpHEH KBaJapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocreiimine npoGHO-
palOHAIbHBIE YPABHEHUS.

I'paduueckas wHTEpHIpEeTaUsl YpaBHEHUN C ABYMS NEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs IEpeMEHHBIMU. [[puMepsI pelieHus: CHCTEM HEJIMHEMHBIX YPAaBHEHUH € IBYMS
IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucnoBele HepaBeHCTBA W UX CBOMCTBA. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Honstne ¢pynkuuu. O61acTh ONpeeNieHuss U MHOXECTBO 3HaueHUN QyHKUIUU. CriocoObl
3aanusi QyHKITUH.

I'padux Pynkmuu. Ytenume cpoiictB ¢yHKmMu mo e€ rpaduky. I[lpumepst rpadukos
(GYHKIUH, OTpaKAIOMUX PEaTbHBIC MTPOIECCHI.

OYHKIMY, OMUCHIBAIOIINE MPAMYI0 U OOpAaTHYIO MPOMOPLHUOHANBHBIE 3aBUCHUMOCTH, UX

rpaduku. OyHKIHM Y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pericHre ypaBHEHUI U CHCTEM
YpaBHEHUH.

9 KJIACC

Yucjaa 1 BLIYUCIECHUSA

PanmonaneHble yKcna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUYHBIE ECATUUYHBIC
npobu. MHOXXECTBO JEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YMCIAa Kak OeCKOHEUHbIE
JecsITUYHbIe ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEX/Ty MHOYKECTBOM JICHCTBUTENIBHBIX
YHCEN U KOOPIMHATHOM TIPSIMOIA.

CpaBHeHHE NEMCTBUTENBHBIX YHCEN, apu(pMETHYeCKHe AEHCTBHS C JI€HCTBUTENbHBIMU
YHUCIIAMH.

Pa3Mepr 00BEKTOB OKpYyXKaromero Mupa, JJUTCIbHOCTD IMTPOILECCOB B OKPYKAOIICM MHUPC.



[MpubnmxéHHoe 3HAYCHHE BEJIWYHMHBI, TOYHOCTh NpUOMMKeHus. OKpyrieHHe dYHcedm.
IIpukuaka v OLleHKa pe3yabTaTOB BEIYMCIICHUM.

YpaBHeHHUS U HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOIAIIMXCS K KBAJAPAaTHBIM. bUKBagpaTHoe
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHMM TpeTbeld M YETBEPTOM CTENEHEM pa3IoKEHHEM Ha

MHOXKHNTCIIN.

Pemrenne npoOGHO-palinoOHaNBHBIX YpaBHEHUN. PerlieHre TeKCTOBBIX 3a/1a4 alNreOpandecKumM
METOJIOM.

VYpaBHeHue ¢ AByMsI MEpEeMEHHBIMH U ero rpaduk. PemieHue cuctem IBYX JTUHEHWHBIX
YpaBHEHUN C JABYMsI MEPEMEHHBIMHU. PellleHHe cCHUCTeM JBYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpOil cTeneHu. I'paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH C
JBYMSI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJIHOM TEPEMEHHOW. PelieHue cucrteM JUMHENHBIX
HEpPaBEHCTB ¢ OAHOW mepemeHHOU. KBanparHeie HepaBeHCTBa. ['paduueckas HMHTEpIIpeTaIs
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

D yHKUUHA

Ksampatuunas ¢ynkuusi, e€ rpapuk u cpoiictBa. [lapabGona, KOOpAMHATHI BEPUIMHBI
napaboJibl, 0Ch CAMMETPUU NapadoJIbL.

Ipaduku Gpyrxmmit: v =kx, y=kx + b, y=k/x, y=x3, y=x, y = |x| , u ux cpoiictsa.
YucaoBble MOCaAe10BATEIHLHOCTH U NPOrPeccuu

[TonsiTHE YMCIOBOM MOCIENOBATENLHOCTU. 3aJlaHUE IMOCIEI0BATEILHOCTU PEKYPPEHTHOM
dbopmymoit 1 popmynoi N-ro uieHa.

Apudmernueckas u reomeTpuyeckas nporpeccun. opmysisl N-To 4ieHa apupMeTHIeCKOn
Y T€OMETPUYECKOI MPOrpeccuii, CyMMBbI MEPBBIX N YJICHOB.

N3o0pakenne uineHoOB apuMeTHdyeckoil M TeOMETPHUYECKOW MpOTpeccHii TOYKaMu Ha
KOOPAMHATHOU MIJIOCKOCTH. JINHEWHBIN U S5KCTOHEHIIMAIBHBIM poCT. CIOXKHBIE POIEHTHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOTI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS IpOrpaMMbl  ydyeOHOro Kypca «Amnredpa»
XapaKTePU3YIOTCA:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSBJICHUEM HHTEpECa K MNPOLIJIOMY W HACTOSIIEMY POCCUUCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHHUCKMX MATEMaTUKOB M POCCHUUCKOM
MaTeMaTHYE€CKOM MIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JTOCTUKEHUHN B IPYTHX HAyKax M MPUKIIAIHBIX

chepax;
2) rpa’kIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEHW TpaKJaHWHA W peaM3alliil €ro Tpas,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXIAHCKOTO 00IIecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOW Ha aKTHBHOE Y4YacTHE B PEIIEHUM MPAKTUYECKUX 337ad MaTeMaTH4eCKOMN
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
XKU3HU JJIS1 YCHEIHON Mpo¢deCcCHOHANbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHIMBUAYAJIbHOW TPAaeKTOpHUH OOpa3oBaHUA U
KU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIHOHAJIIBHOMY H 3CTETHYCCKOMY BOCIPUATHIO MATEMATHUYCCKUX
O6’BCKTOB, 3aJa4, peHICHHfI, paccync/:[eHHﬁ, YMCHHUIO BUACTh MAaTEMAaTUUCCKHUE 3aKOHOMEPHOCTHU B
HCKYCCTBC;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS

OpHeHTaHHCﬁ B JACATCIBHOCTH HAa COBPEMCHHYIO CHUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHUA UYCJIOBCKA, IIPUPOIAbI H O6I_HCCTB8., INIOHMMAaHUuEM
MaTeMaTHU4EeCKOM HAayKH KakK C(i)epbl YeJI0OBEYECKOM ACATCIBHOCTH, OTaIlOB eé Pa3sBUTHA U
SHAYUMOCTHU JJId pa3BUTHA NUBUIIN3AlUH, OBJIAJICHUCM A3BIKOM MATCMATUKH U MaTeMaTHUYECKOM
Ky.]'[LTypOﬁ Kak CpC€ACTBOM IIO3HAHUA MHPQA, OBJIAACHHUEM HpOCT@ﬁIlIHMPI HaBbIKaMH
HCCIIeN0BaTEIbCKOM ACATCIIBHOCTH,

6) pusnyeckoe Bocniutanue, GopMHPOBaHHE KYJIbTYPHI 3I0POBbSI H IMOLMOHAILHOI0
Os1aromosy4usi:

TOTOBHOCTBIO IPUMEHSTh MAaTEMaTUUECKUE 3HAHMS B HHTEPECAaX CBOETO 3/I0POBbS, BEICHUS
310pOBOTO 00Opa3a KU3HU (370pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHABIXA,



perynsipHasi (puznyecKkas aKTUBHOCTH), C()OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHuH, MpU3HAHUEM
CBOETo IIpaBa Ha OMIMOKY U TAKOT'O K€ IIpaBa JApyroro 4ejIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTAIMCH Ha MPUMEHECHHE MATeMaTHYECKUX 3HAHUH Ui pelIeHUs 3a7ad B 00JacTh
COXPAHHOCTH OKpYXaroIIel Cpeipl, IUIAHUPOBAHMS IOCTYIIKOB M OLEHKA HX BO3MOXKHBIX
MOCJIEJCTBUI ISl OKPY)KAIOIICH Cpefibl, 0CO3HAHMEM TJI00aJIBHOIO XapakTepa JKOJOTHYECKUX
po0JIeM U IyTeH uX peliecHus;

8) aJjanTtanusa K UISMCHAIOIHUMCA YCJIOBUAM COIMAIbHOI 1 l'lpHpOIlHOﬁ Cpeabl:

TOTOBHOCTBIO K JICHCTBHSM B YCIIOBHSIX HEONPEIECIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYHUTHCS y OPYTUX
J0JIeH, MpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIUHU U3
OIBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUU, B TOM 4Hclie (GOPMYyIUpOBaTh HJIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TpeOyIOIIMI KOHTpPMEp, KOPPEKTUPOBaTh NMPUHHUMAaEMble PEUICHUS U JIeHCTBUS,
(GbopMynHUpOBaTh U OLICHUBATH PUCKHU U MOCIEACTBU, (OPMUPOBATH OMBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS

Ba3oBrble JJornuyeckue aeiicTBus:

BBISBJIATh U XapaKT€pPU30BaTh CYLIECTBEHHBIE NMPU3HAKM MAaTEMaTUYECKUX OOBEKTOB, IOHATHH,
OTHOLIECHUH MEXAy MOHATUSAMH, (GOPMYIUPOBATH OINpPEAEICHUs MOHATHUH, YCTaHaBIUBATb
CYIIECTBEHHBIN NMPU3HAK KIacCU(PHUKAIIMK, OCHOBAHUS JUIsl 0000IIEHNS U CPaBHEHUs, KpUTEPUHU
IIPOBOJAMMOI0 AHAJIN3A;

BOCIPUHUMATh, (QOpPMYIHpOBaTh U NPeoOpa3oOBBIBATH CYKICHUS: YTBEPAUTENbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;

BBISBJIATE MATEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (paKTax, TaHHBIX,
HAOMIOIEHUSAX M YTBEPXKACHUSX, NpeasiaraTh KpUTEPUH IS BBISBIECHUS 3aKOHOMEPHOCTEH WU
[IPOTUBOPEUNI;

JieNaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCIAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHUH 110 aHAJIOTUU;



pa3buparh J10Ka3aTeNbCTBA MAaTEMAaTHUECKHX YTBEPXKJIEHHH (MpsiMble M OT MPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITENIHO HECJIOKHBIE JI0KA3aTeIbCTBA MATEMATUYECKHUX (PAaKTOB, BEICTPAUBATD
apryMEHTaluIo, MPHUBOJUTH TPUMEPbl W KOHTPIPHUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHHUs;

BBIOMpATh CHOCOO pemieHus y4eOHOW 3ajgaud (CpaBHHMBATh HECKOJIBKO BapUAaHTOB PELICHHS,
BBIOMpATh HaHOOJIEe MOIXOAALINHI ¢ YIETOM CaMOCTOSITETIHHO BBIZCIICHHBIX KPUTEPHUEB).

Bba3oBble ncciaenoBarebCKHe AeiiCTBHS.

HCIO0JIb30BATh BOIPOCHl KAaK HCCIIEIOBATEIbCKUA MHCTPYMEHT IIO3HaHMs, (POPMYIHpOBaTh
BOIPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTSIILHO YCTAHABIIMBATH HICKOMOE H
JTaHHOE, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UINI0, MHEHHUE;

MIPOBOJIMTH TI0 CAMOCTOSTEIFHO COCTaBJICHHOMY IUIAHY HECIIOKHBIH AKCIEPUMEHT, HEOOJBIIOe
WCCIICIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBEeKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITEIBHO (OPMYITHUPOBAaTH OOOOMIEHUS W BBIBOABI 1O pPe3yIbTaTaM IPOBEIEHHOTO
HAOJTIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
00001IeHNI];

IMPOTHO3UPOBATh BO3MOXXHOC Pa3BUTHUEC IPOLECCA, a TAKKEC BBIABUTIATH MPCATIOJIOKEHUA O €T0
Pa3BUTHUH B HOBBIX YCIIOBUAX.

Patora ¢ undopmanmeii:

BBISBJIATE HEIOCTaTOYHOCTh M H30BITOYHOCTH HMH(MOpPMAIMH, ITaHHBIX, HEOOXOAMMBIX IS
peleHs 3a/1a9H;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIIPETUPOBATh HH(POPMAITHIO PA3TUIHBIX
BUJIOB U ()OPM TIPEIICTABIICHHS,

BBIOMPATh (GOPMY MpEACTaBICHHUS HHOOPMAIMH U HILTIOCTPUPOBATH PEIlaeMble 3a1a41 CXEMaMH,
TUuarpaMMamMu, HTHOU rpauKor U MX KOMOMHAIMSMU;

OIICHUBATh HAIAGKHOCTh HMHPOPMALUK 10 KPUTEPUSAM, TPEAJIOKEHHBIM YUUTEIEM WU
c(OPMYIIMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE yYeOHbIe JeiCTBUSA:

BOCIPHUHMMAThH U (DOPMYITHPOBATH CY)KIACHUSA B COOTBETCTBHH C YCIOBHSIMH M LEISMH OOIICHHS,
SICHO, TOYHO, IPAMOTHO BBIPKATh CBOIO TOUKY 3PCHHUS B YCTHBIX M MHUCHbMEHHBIX TEKCTAX, JaBaTh
MOSICHEHUS 110 X0y PELICHHUS 3a1aui, KOMMEHTHPOBATh MOJYYCHHBINH PE3yJIbTaT;

B X0/1¢ 00CY)KICHHsI 337[aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMbI, IPOOIIEMbI, PeIraeMoit
3aj1a4M, BHICKA3bIBATh HMJICH, HAIICIICHHBIC HA MMOMCK PEIICHHS, COMOCTABIATh CBOU CYKICHHS C
CY)XICHUSMH JPYIUX YYaCTHUKOB JWAora, OOHapyXHBAaTh Pa3jM4ude U CXOJACTBO IMO3WIUH, B
KOPPEKTHOH (hopme popMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAXKEHHS;

NPEICTaBIATh PE3yJAbTaThl PEHICHUS 3aJa4yd, OKCICPUMEHTa, WCCICIOBaHMS, TPOCKTa,
CaMOCTOSITEIILHO BBIOUPATh (POPMAT BBICTYILICHHS C YUETOM 337124 MPE3CHTAIIMH U 0COOCHHOCTEH
ayJMTOPHUH;

MMOHUMATh U UCTIOJIb30BaTh IPEUMYIIIECTBA KOMaHIHOW M MHIMBUIyaTbHON pabOThI IPU PELICHUN
y4eOHBIX MaTEeMaTHYECKHX 3a/1a4;

MPUHUMATh 11€JIb COBMECTHOH NIESATEILHOCTH, TUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOUM PabOTHI,
pacrpenesiath BHUIbI PabOT, JOTOBapUBAThCS, OOCYXKIATh IPOLECC M pe3yiabTar paboThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYkIeHUs,, 0OMEH MHEHHUSIMH, MO3TOBBIC IIITYPMbI
W JIpYTHE), BBIMOJHATh CBOK YacTh PabOThl M KOOPJAWHUPOBATH CBOU JICHCTBHUS C JIPYTUMU



YjieHaMM KOMAaH[bl, OIICHWBAaTh KAauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJCHCTBHSL.

PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS
Camoopranu3anus:

CaMOCTOSITEJIBHO COCTAaBJIAThH IUIAH, aJTOPUTM pelleHus 3ajaud (WM €ro 4acTh), BbIOMpaTh
croco® pemeHus ¢ y4ETOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(OpMALIUUL.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJIEKT:

BJIAJETh CIOCOOaMU CaMONPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTaTa pelIeHus
MaTeMaTUYEeCKOM 3a1a9H;

MIPEIBUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH [P PEILICHUH 33/1a4l, BHOCUTh KOPPEKTHUBBI
B JIeATENbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HANJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBHUE Pe3yiIbTaTa AEITEIbHOCTH MOCTABJICHHOM LIETH U YCIIOBUSAM, OOBSICHATD
MPUYMHBI JOCTMXKEHUS WM HEJOCTHIKEHHsS LeJIH, HaXOAUTh OIIHOKY, JaBaThb OLEHKY
MPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHmy oOyuenus B 7 KkJjacce OOy4yaromMiicss MOJYYUT CHEAYIOUIUME IPEAMETHBIC
pEe3yIbTaThI:

Yuciaa 1 BLIYUCIECHUSA

BLIHOJ’IHHTB, CoucCTasA YCTHBIC U IMHMCBbMCHHBIC HpI/IéMH, apI/I(bMeTI/I‘ICCKI/IC HeﬁCTBHH C
paiuOHaJIbHBIMU YUCJIAMU.

HaxomuTh 3HaYeHUs YHCIOBBIX BBIPAKCHHI, TPUMEHSITH Pa3HOOOPa3HBIE CIIOCOOBI |
NpUEMBI  BBIYMCIICHUS 3HAUCHHWH JPOOHBIX BBIPAXKCHHU, COACPIKANIMX OOBIKHOBCHHBIC U
JECATUYHBIC IPOOH.

[lepexoauTh OT OJHOW (OPMBI 3alMCU YUCET K JpYyroi (mpeoOpa3oBbIBaTh NECATHYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYHO, B YaCTHOCTH B OCCKOHECUYHYIO
JECITUYHYIO IPOOB).

CpaBHI/IBaTB " YIIopssA04uBaTh palluOHAJIbHBIC YK CJIA.

Oxpyriars uncna.



BbINONHATE NPUKUIKY U OLICHKY PE3YJIbTaTa BBIYUCIICHUM, OLICHKY 3HAYEHUW YMCIIOBBIX
BBIPAKCHUM. BBINOJIHATE JEHCTBHS CO CTENIEHSIMHU C HATypaJIbHbIMU IIOKA3aTEIISIMH.

[IpuMeHATH IPU3HAKU JEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAIBHBIX YUCEI.

Pemrate npakTHKO-OPUEHTUPOBAHHBIE 33J1a4M, CBS3aHHBIE C OTHOLICHUEM BEJIUYMH,
MIPONOPLUUOHAIBHOCTBIO BEJIMYUH, ITPOLIEHTAMU, HHTEPIIPETUPOBATh PE3YJIBTATHl PELICHUS 3a4a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBath anredpandeckyo TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B IIPOLecCe
OCBOEHHS y4eOHOr0o MaTepHana.

HaXOILI/ITB 3Ha4YCHUA 6yKBeHHI)IX BI)Ipa)KeHI/Iﬁ IIpH 3aaHHBbIX 3HAYCHHUAX IIEPECMCHHBIX.

BoinonHATh npeoOpa3oBaHus LIEOTO BBIPAXKEHHUSI B MHOTOUIEH NMPUBEICHUEM MOJ00HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

BBIMONHATE yMHOXXEHHME OJHOWIEHAa HA MHOTOYIEH W MHOIOYJIEHAa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3I0KEHUE MHOTOYJICHOB HAa MHOXXHTEIHM C TOMOIIBIO BBIHECCHHS 3a
CKOOKHM OOIIIero MHOXHTENs, TPYNIUPOBKU CJIaraeMbiX, MpUMEHEHUs (GOpMYJ COKPAIEHHOTO
YMHOKEHUS.

[IpumensTs mnpeoOpa3oBaHMs MHOTOWIEHOB Ui pELIEHUS pazIUYHbIX 3ajad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTHUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEW ¢ HATYypalbHBIMU IOKa3aTeNIIMU JUTsl peoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pematpr nuHeliHble ypaBHEHHs C OJHOM NEpEeMEHHOW, MpUMEHss MpaBWia Mepexoaa OT
HCXOJHOTO ypaBHEHUS K pPaBHOCWIBHOMY eMmy. I[IpoBepsiTh, SBISETCS U YUCIO KOPHEM
ypaBHEHHUSI.

[IpumensTh rpaduueckre METO bl IPH PEIICHUH TUHEWHBIX YPAaBHEHUI 1 UX CHCTEM.

HO,Z[6I/IpaTI> IIPUMCPHI I1ap YUCCII, ABJIAIOIUXCA PCIICHUEM JIMHEHHOT'O YpaBHCHUA C ABYMS
NNEpEMCHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH Tpaduk JIMHEHHOrO YypaBHEHHUS C JABYMS
NepEeMEHHBIMH, NOJIb3YACh TPaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHMUS.

Pemate cucteMbl NBYX JIMHEHHBIX YpaBHEHMH C JBYyMs NEpPEMEHHBIMH, B TOM YHCIIE
rpaduuecKu.

CocraBnaTh M pellaTh JIMHEHHOE YPAaBHEHME WM CHUCTEMY JMHEHHBIX ypaBHEHHUH IO
YCIOBHUIO 33Jlaud, HWHTEPIPETHUPOBaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJadM I1OJY4YE€HHBIN
pe3yabTar.



DyHKUUHA
N300paxxaTp Ha KOOPAMHATHOW TPSAMOW TOYKH, COOTBETCTBYIOIIHME 33JaHHBIM
KOOpAMHATAM, JIy4Hd, OTPE3KH, WHTEpBajlbl, 3alUCbIBaTh 4YHMCIIOBBIE IIPOMEKYTKM Ha

aNreOpanvdeckoM S3bIKE.

OTtMmeyarp B KOOPAWHATHOHM IUIOCKOCTM TOYKH MO 33aJaHHBIM KOOpPAMHATaM, CTPOWTh
rpaduky IuHeHHbIX GyHKIU. CTpouTs rpaduk GpyHKImu y = [X|.

OmnwuceIBaTh C TOMOIIBIO (PYHKITUI N3BECTHBIE 3aBUCIMOCTH MEYKIY BEIMYMHAMHU: CKOPOCTb,
BpeMs, pacCTOSIHUE, LIeHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOIUTEIBHOCTD, BpEMsl, 00BEM paboTHI.

Haxouts 3HaueHne (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumars rpaduueckuil cnocod mpeacTaBieHUs M aHaau3a MHGOpPMalUu, U3BJIEKaTh U
MHTEPIPETUPOBATH HHPOPMAIUIO U3 T'paMKOB peaIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydyeHus B 8 KJjacce oOydaOmuiicss TOJYyYUT CIEAYIONME TPEIMETHBIC
pe3yNabTaThl:

Yucsia v BBIYUCTIEHUS

Hcnonb3oBaTh HaydajdbHbIE TMPEACTABICHUS O MHOXKECTBE ACUCTBUTEIBHBIX YMCET IS
CpPaBHEHHMSI, OKPYIJICHHS M BBIYMCICHUHN, HM300pa)kaTh JACUCTBUTENbHBIE YMCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsaTh NOHATHE apU(PMETHUECKOTO KBaIPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHHU,
UCIOJIb3YSl TPU HEOOXOJAUMOCTH KaJbKYJSATOp, BBINOJHATH IPeoOpa3oBaHUsl BBIPAKEHUH,

COACpKAMUX KBAAPAaTHBIC KOPHH, UCIIOJIb3Ys CBOMCTBaA KOpHefI.

Hcnonp3oBath 3amycy OOJBIIMX M MaJIbIX YHMCET C TMOMOIIBIO JIECATHYHBIX JpoOer u
crenenei ynucia 10.

AnredOpanyeckue BbIpasKeHUsI

HpI/IMeHHTB HNOHATHC CTCIICHU C M[OCJIBIM IIOKa3aTCJICM, BBIINIOJHATH Hp606p330BaHI/I${
BLIan(eHHﬁ, coeprKaUX CTCIICHU € TCJIbIM IMOKA3aTCIICM.

BEINOIHATE TOXJIECTBEHHBIC Hp606p830BaHI/I$I PpadruOHAJIBHBIX Bpra)KeHI/Iﬁ Ha OCHOBC
IIpaBUJI JEeNCTBUI HaJ MHOTOYJICHAMH U anre6pa1/1qec1<I/IMH ,[[pO6$IMI/I.

PacknanpiBaTh KBa,Z[paTHLIf/'I TpéX‘-IJ'IeH Ha MHOXHUTCIIN.

HpI/IMeHHTB Hp606pa30BaHI/I}I BBIpa)KCHI/Iﬁ U pECHICHHUA pa3JIMYHBIX 3a1a4 U3 MAaTCMATUKH,
CMCKHBIX IPCAMETOB, U3 pCaJIBHOﬁ IIPaKTUKH.



ypaBHeHHﬂ N HEPABCHCTBA

Pewmrars yMHENHbIE, KBaJpaTHbIC YPAaBHEHHs U PALMOHAJIBHBIE YPAaBHEHMsI, CBOISILMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMs [IEPEMECHHBIMU.

[IpoBoauTHE MpOCTENIINE UCCIECIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHMH, B TOM YHUCIE C
IIPUMEHEHHEM I'paUUeCKUX IPEICTaBICHUN (YCTaHABINBATh, UMEET JIU ypPaBHEHUE UJIU CHUCTEMA
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

[lepexoauTe OT clOBECHOW (HOPMYITHPOBKH 3amaud K e€ anreOpandecKod MOJIETH ¢
IIOMOIIIBI0 COCTABJICHHWSI YPAaBHEHMS WM CHUCTEMbl ypaBHEHMH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H NIOJIyYCHHBIA PE3YIIbTAT.

[IpuMeHATH CBOMCTBA YHMCIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLICHKH, PEIIATh JIMHEIHBIE
HEpaBEHCTBA C OJHON MEpPEeMEHHON W HX CHCTEMbI, JaBaTh TI'paUUYECKyl0 HIUIIOCTPALUIO
MHOY»ECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[ToHumathb 1 UCNoNIb30BaTh (YHKIIMOHATIbHBIE TIOHATHUS U SI3bIK (TEPMUHBI, CAMBOJINYECKHE
0003Ha4YeHUs), ONPEEIATh 3HaUeHUE (PYHKIMHU 110 3HAUEHUIO apryMeHTa, ONpeaeisaTh CBONCTBA
GbyHKIMH 110 €€ rpaduKy.

CtpouTth rpaduiku 2JIeMEHTapHBIX (PYHKINI BUA:

y = kiIX, y = X2, Y = X3,y = |x|, y = VX, OnHCBIBaTh CBOICTBA YHCIOBOH (YHKIHH IO €&
rpaduky.

K koHmy oOyuenus B 9 kiacce oOyyaromuiicss MOJYYUT CHEAYIOUIUE IPEAMETHBIC
pe3yIbTaThI:

Yucia 1 BLIYUCTICHUSA
CpaBHUBATH U YIOPAIOUYMBATH PAIIMOHAIBHBIE U UPPAIIMOHATILHBIC YHCIIA.

BreimonaaTs apI/I(bMeTI/I‘ICCKI/Ie ,HCI>'ICTBI/I$I C pallMOHAJIbHBIMU YHCJIaMH, COUCTast YCTHBIC U
IIMCBbMCHHBIC HpI/IéMH, BBIIIOJIHATD BBIYUCIICHUS C UPPAIUOHAIIbHBIMU YU CIIAMH.

HaxoauTe 3HadeHUs CTEIEHEH C IIeNBIMU ITOKa3aTesIMU U KOpHCfI, BBIYUCIIATHE 3HAYCHUA
YHCJIOBBIX BBIpa)KeHHﬁ.

OKPYFJ'IHTL JIEICTBUTEIIbHEIE qucja, BBIINOJIHATL IIPUKUAKY PE3yJibTaTa BBI"II/ICJ'ICHI/II\/’I,
OLCHKY YHCJIOBBIX BBIpa)I(eHI/Iﬁ.

YpaBHeHHUS H HEPABEHCTBA

Pemiate nuHelHbIE U KBaIpaTHbIE YpaBHEHUS, yPABHEHUS, CBOIAIIMECS K HUM, TPOCTEHIIIIE
IpoOHO-pallMOHATIbHBIE YPAaBHEHHS.



Pemrats cucreMsl IBYX JIMHEHHBIX YPAaBHEHUH C BYMs IIEPEMEHHBIMU U CHCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SBIIACTCS JIUHEHHBIM.

Pemate TEKCTOBEIC 3aJa4yu aJIF€6paI/I‘IeCKI/IM CII0COOOM ¢ IIOMOIIBKO COCTAaBJICHUA
YpPaBHCHHA UJIU CUCTEMEI IBYX ypaBHeHI/Iﬁ C ABYMA ICPECMCHHBIMH.

[IpoBOoaUTHE MpPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM YHCIIE C
IIpUMEHEHHEM I'paUUeCKUX IPEICTaBICHUN (YCTaHABINBATh, UMEET JIU ypaBHEHUE UJIU CUCTEMA

YpaBHEHUH pEILIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

Pemarts nuHeliHblE HEpPAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300pa)kaTh pEILIEHUE
HEpaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemath cucteMbl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE KBaIpaTHOE
HEPAaBEHCTBO, M300pa)kaTh PELIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM MpPSIMOM, 3aIUCHIBATH
pelIeHre ¢ TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA P PEIICHUH Pa3IMYHBIX 3a1a4.

LORIIN1700

PacrioznaBath pyHKIIMM U3ydyeHHBIX BUJOB. [l0Ka3bpIBaTh cXeMaTHUECKH PACOIOKEHUE Ha
KOOPJAMHATHOU IIJIOCKOCTH rpaduKoB byHKIMI

puna: Y =kx, y =kx+b,y=kix,y=ax2+bx+c,y=x3,y= x,y= |x|, B

3aBUCHMOCTH OT 3HAYCHHUH KOA(PPUIIUEHTOB, OTIMCHIBATH CBOMCTBA () YHKITUH.

Ctpouth M M300pa)kaTh CXEMaTHYECKH TpaduKyd KBagpaTHYHBIX (PYHKIHW, OMUCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKIIHI 10 UX Tpadukam.

PacrioznaBath KBapaTU4YHYIO (PYHKIIHIO 110 POpMyJIie, TPUBOIUTH IPUMEPHI KBaIPATUYHBIX
GyHKIMN U3 peadbHOU KU3HU, PU3UKU, TEOMETPHUH.

YucaoBbie mocJieA0BaTC/JIbHOCTH M IIPOIrpeCCHH

PacrioznaBath apuMeTH4ecKyl0 U FeOMETPHUECKYI0 MPOTrPECCHM MPU Pa3HbIX crocobax
3a/laHusl.

BBINONHATE BBIUMCIIEHHS C HCHOJIbL30BAHHEM q)OpMy.]'I n-ro 4jicHa apH(I)MeTquCKOﬁ n
reOMeTpH‘{CCKOﬁ HpOFpCCCHfI, CYMMBI IICPBLIX N YICHOB.

H306pa)KaTb YJICHBI IOCJICA0BATCIbHOCTH TOYKAaMH Ha KOOpHHHaTHOfI IIJIOCKOCTH.

Pemats 3a1aun, CBA3aHHBIE C YUCIOBBIMU IIOCJIEOBATEIBLHOCTSMH, B TOM YHCJIE 3a/1a4H U3
peanbHOM )KU3HHU (C UCTIOIB30BAHUEM KATBKYIATOPA, HUPPOBBIX TEXHOJIOTHI).



TEMATUYECKOE IINTAHUPOBAHHUE
7 KJIIACC

Ne /it HaumenoBanue paszienoB u Tem KonnuecTBo yacos C
IpOrpaMMbl Beero|  KontponbHbie [IpakTHYecKue
paboThl paboThl
1 Uucna u BelunciieHus. PanmonanbHbie 25 2 0 [[br
qrcia
2 Anrebpandeckue BbIpaKeHUs 27 2 0 [[br
3 YpaBHECHHS ¥ HEPAaBEHCTBA 20 2 0 [[br
4 Koopaunats! u rpapuku. @yHxinuu 24 2 0 [[br
5 [ToBTOpeHue u 06o0ImIEeHNE 6 2 0 [[bu
J10GaBUTH CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 0
I[MPOTPAMME

8 KVIACC
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MEHOBAHHUE Pa3AeiioB U TEM IIPOTrPaMMBbI KonunuecTBo yacos OnekTpoHHbIe (ITU(GPOBHIL)
Beero|  KonTposbHbie [IpakTHYecKue pecypeet
paboThI paboThI
a ¥ BeIUUCIICHUs. KBanpaTHbie KOpHU 15 1 0 [[bubauoreka [IOK https://m.
a ¥ BeruuciieHus. CTENeHb C eIbIM 7 1 0 [[bubauoreka IIOK https://m.
aTeeM
Opandeckre BeipakeHus. KBaaparHbrit 5 1 0 [[bubauoreka [IOK https://m.
LICH
OpanYECKUE BBIPAKCHUSI. 15 1 0 [[bubmuoreka [TOK https://m.
Opanyeckas Jpoob
HEeHUS U HepaBeHCTBA. KBanpaTHbie 15 1 0 [[bubmmoTeka IIOK https://m.
ICHUS
HEeHUS U HepaBeHCTBA. CHUCTEMBI 13 1 0 [[bubmmoTeka IIOK https://m.
ICHUM
HeHMS U HepaBeHCTBa. HepaBeHcTBa 12 1 0 [[bubmnoreka ITOK https://m.
i, OCHOBHBIE ITOHSITHS 5 1 0 [[bubmuoreka ITOK https://m.
K. YucmoBsie QYHKITHH 9 1 0 [[bubmuoreka ITOK https://m.
opeHue 1 0000IIeHHE 23 2 0 [[bubmuoreka ITOK https://m.
TPOKY
)JIMYECTBO YACOB I10 0
ME
9 KJIACC
HanmeHoBaHME pa3/ieiioB ¥ TEM MPOrPaMMbl KonmyectBo vacos C)
Ne Bcero| KonTtposbHbIe [TpakTuyeckue
/1 paboThI paboThI
1 Yucna v BerurciaeHus. JledCTBUTEIBHBIC YHCIa 9 1 BBeuTe 3HaYeHue |[[b
htty
2 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C OJTHOM 14 1 BBeAuTe 3HaueHue |[[b
MepEMEHHOMN httf
3 VYpaBHenus u HepaBeHcTBa. CucTeMbl ypaBHeHud | 14 1 BBeAuTe 3HaueHue |[[b
htty
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHCcTBa 16 2 BBeAuTe 3HaueHue |[[b
htty
5 OyHKIMH 16 1 BBeauTE 3HaueHue |[[b
htty
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HaumeHnoBaHue pazziesnioB U TEM IIPOrPaMMBbl KonnuecTBo yacos €)
Ne Bcero| KontponbHbie IIpakTHueckue
n/n paboThI paboThI
6 HucnoBble MOCIEA0BATEIBHOCTH 15 1 BBeAuTe 3HaueHue |[[b
htty
7 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3ALIHS 18 2 BBeAuTe 3HaueHue |[[b
3HaHUH htt
Jlo0aBUTB CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 0

MPOBEPSIEMBIE TPEGOBAHMS K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI

7 KJIACC
Kon . .
R IIpoBepsieMble npeIMeTHBIE Pe3yIbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
T MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
1 Uwrcna v BEIYUCICHUS
11 BrmmonuaTh, coderas yCTHBIE M THCBMEHHBIE NPUEMBI, apH(METHUYECKHE IEHCTBHS C
' panroHaTFHBIMH YHCIAMHU
HaxomuTh 3HaueHHs YUCIOBBIX BBIPAKCHUH, IPUMEHSATh Pa3HOOOpa3HbIE CIIOCOOBI M TPHEMBI
1.2 BBIYMCIICHUS 3HAYCHHH JPOOHBIX BBIpAKCHWH, COIEpKANIMX OOBIKHOBCHHBIC M JICCATHUYHBIC
Jpodun
[TepexoauTh OT OmHOM (HOPMBI 3aIMKMCH YHCEN K Ipyrou (MmpeoOpa3oBhIBAThH JECITHYHYIO APOOh
1.3 B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH, B OCCKOHCUHYIO NECATHUHYIO
JpoOb)
1.4 CpaBHUBATh 1 YIIOPSTOUYUBATH PAIIOHAIBHBIC YHCIIA
1.5 OKpYTJIATh YUCIIa
16 BEITTONHATE IPUKHUIKY U OLIEHKY pe3yIbTaTa BEIUMCICHHUI, OLIEHKY 3HAYCHUH YHCIIOBBIX BEIpaKe-
' HUii. BBIOTHATE NEHCTBUS CO CTENCHSIMH C HATYPAILHBIMH MTOKA3aTEISIMH
1.7 [IpuMeHSTs IPU3HAKA AEITUMOCTH, Pa3JIOKCHNE HA MHOKUTEIH HATYPAIBHBIX YHCEIT
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Kop

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/LHOM

TpoBEpAEMOro MPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHus
pe3yiabTaTa
Pemath  MpakTHKO-OPUCHTUPOBAHHBIC 3aJa4yd, CBsA3aHHbBIE C OTHOIICHHEM BEIIMYHH,
1.8 IPOMOPIIMOHATBPHOCTBIO BEJTHYUH, TPOIICHTAMH, HHTEPIPETHPOBATh PE3YJILTATHI PEIICHUS 3a1a4
¢ yu€TOM OTrpaHUYCHHIA, CBSI3AHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB
2 AJNreOpanvecKie BRIPAKCHUS
21 Hcnone3oBaTe anredpanyeckyro TEPMHHOJIOTMIO M CHUMBOJIMKY, IPHMEHATH €€ B Ipolecce
' OCBOEHHSI yueOHOTr 0 MaTepuasa
2.2 HaxomuTh 3HaueHNs OYKBEHHBIX BBIPAKEHUH NPH 3aJAHHBIX 3HAUCHUSX EPEMEHHBIX
23 BrimonHaTe npeoOpa3oBaHMs IENOT0 BBIPAXKECHUS B MHOTOWIEH IPUBEACHUEM IONOOHBIX
' CllaraeMbIX, PACKPBITHEM CKOOOK
24 BreInonusTe YMHOXCHUC OAHOYJICHA Ha MHOI'OWICH MU MHOIO4JI€Ha Ha MHOI'OYJICH, MPUMCHSATH
' (opMyIIBI KBaIpaTa CyMMBI M KBaIpaTa Pa3HOCTH
OcCymiecTBIATE Pa3IoKECHNE MHOTOWICHOB HA MHOXHTENIH C TOMOIIBIO BEIHECCHHS 32 CKOOKHU
25 o0IIero MHOXHWTENS, TPYNIUPOBKM ClaraeMblX, NPUMEHCHHS (QOpPMYNT COKpAIEHHOTO
YMHOXKEHUS
26 [IpumensTs mpeoOpa3oBaHUs MHOTOWICHOB TSI PEIICHHUS Pa3IMUYHBIX 3a7ad U3 MaTEMaTHKH,
' CMEKHBIX IIPEAMETOB, U3 peaIbHOM NPAKTUKU
27 Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMY TOKA3aTENsIMH [T TIPeoOpa30BaHMsl BbIpa-
' KEHU I
3 YpaBHEHHUS 1 HEPABEHCTBA
31 Pemate nuHeitHbIE YpaBHEHHS C OMHOM MTEPEMEHHON, MPUMEHSIS ITpaBuIa Mepexoa 0T HCXOIHOTO
' ypaBHEHUS K PaBHOCHIIbHOMY eMy. I1poBepsITh, SIBIsETCS I YMCII0 KOPHEM YPaBHEHHSI
3.2 [IpumersTs rpaduuecKkue METOIb! IPH PEIICHUH JHHEHHBIX YPaBHEHUH U HX CHCTEM
33 [HonOupaTs mpuMeps! Imap Yrce, SBISIOIIIXCS PeIIeHHeM JTHHEHHOr0 YpaBHEHHS C IBYMSI Iiepe-
' MEHHBIMH
34 CtpouTh B KOOPAWHATHOW IUIOCKOCTH TpaUK JTHMHEHHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMH;
' MOJIB3YSICh TPaKOM, MPUBOJUTH IPHMEPEI PEIICHUS YpaBHEHHUS
3.5 PemaTs cucremsl IByX JTHHEHHBIX YpaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE TPadUIecKu
36 CocTaBnsTh U peniaTh JTWHEHHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHHUH MO YCIOBHIO
' 3aau, HHTEPIPETHPOBATH B COOTBETCTBHIH C KOHTEKCTOM 3aJa4ud OITYUCHHBIA pe3yabTaT
4 KoopnuHate! u rpaduku. OyHKIMN
41 NzobpaxaTe Ha KOOPIMHATHOWU HPSMOH TOYKH, COOTBETCTBYIOUIWE 33aJaHHBIM KOODIMHATAM,
Jy9d, OTPE3KH, MHTEPBAJIbI, 3aIIICHIBATE YHCIOBBIC IIPOMEKYTKH Ha aIreOpanaecKoM SI3bIKe
4.2 OTMedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKH I10 33 JaHHBIM KOOpIUHATAM
4.3 CrpounTh rpaduku THHEHHBIX GyHKImid. CTponTs rpaduk GyHKINH Y = [X|
44 OnuceBaTh C MOMOMIBIO (YHKIMI H3BECTHBIC 3aBHCHMOCTH MEXKAY BETHYMHAMH: CKOPOCTH,
' BpEMs, PACCTOSIHHE, [IEHY, KOJTHYECTBO, CTOMMOCTE, TPOH3BOUTENEHOCTD, BpeMsl, 00BEM pabOTHI
45 HaxoauTth 3HaueHHWEe PYHKIIMU 110 3HAYCHUIO €€ apryMeHTa
46 [lonnmate rpadudeckuii crmocod WPEACTaBICHUS | aHAM3a WH(QOpMalWu, H3BIEKATh U
' HWHTEPIPETHPOBATE HH(POPMAITHIO U3 TPa(HUKOB PeaIbHBIX MPOIECCOB U 3aBHCHMOCTEH

8 KJIACC




Kop

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTebLHOM

TPOBEPIEMOro MPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHus
pe3yJabTrara
1 Uncra v BEIYHCIICHHS
Hcrionp30BaTh HaYaJbHBIE IPEACTABICHHS O MHOXECTBE JeHCTBUTENBHBIX YNCEN JUIs CPaBHEHHUS
1.1 OKPYIJIEHHS W BBIYHMCIICHHH, M300pakaTh JEHCTBUTENbHBIE YMCIA TOYKAMH Ha KOOPAWHATHOI
NIPSIMOI
[MpumeHsTs moHSATHE apr(METHYECKOr0 KBaJpPaTHOrO KOPHS, HAXOAWTh KBaJPaTHbIE KOPHH
1.2 UCTIONB3Ys TIPU HEOOXOAMMOCTH KaJIBKYJISITOP, BBIIONHATH IPe00pa3oBaHus BBIPAKEHUM, coep
JKaIUX KBaJIPaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcrnosnp30BaTh 3anucy OONBIINX U MaJIbIX YHCEN C TOMOIIBIO IECATHYHBIX Apo0el U CTeneHel Ync
' na 10
2 AnreGpandecKue BRIPAKEHUS
21 [IpuMeHSTh TIOHATHE CTENEHU C LEJbIM MOKa3aTeNleM, BBIIOIHATh MPe00pa30BaHuUs BhIPAKECHH
' COZICPIKAIIMX CTEHCHH C L[EJIBIM ITOKA3aTEIeM
992 BBINONHATH TOXKIIECTBEHHBIE TPE0OPa30BaHNs PALlMOHAIBHBIX BRIPAYKCHHI HAa OCHOBE ITPABUII JIeH
' CTBHMH HaJ MHOTOWICHAMH 1 aIre0pandecKuMU APoOsSIMU
2.3 PacknaapIBaTh KBaJIpaTHBIM TPEXWIEH HA MHOXKUTENIN
24 [IpumensTs peoOpa3oBaHs BEIPAKCHUN IS PEIICHUS PAa3IMUHBIX 3a7ad U3 MaTEMATHKH, CMEX
' HBIX ITPEAMETOB, U3 PEATbHON PAKTUKU
3 YpaBHEHHUS 1 HEPABEHCTBA
31 PemaTe nuHeiHBIC, KBaIpaTHBIC yPaBHEHHS M pPallMOHAIBHBIC YPaBHECHUS, CBOISAIINECS K HUM
CHCTEMBI IBYX YPaBHEHHUH C IBYMSI IEPEMEHHBIMU
[TpoBomuTh TpOCTEHIINE WCCIEAOBAHUS YpPaBHEHHI W CHUCTEM YpPaBHEHHUH, B TOM YHCIE |
3.2 MIPUMEHEHUEM TPa(QUUECKUX MPeNCTaBIeHNH (YCTaHABIMBATh, UIMEET JIM YPABHCHUE UIIH CHCTEM:
ypaBHEHHUI PEHICHNs, €CITH HMEET, TO CKOJIBKO, U IIpoUee)
[TepexoauTh OT cIOBECHOM (GOPMYIMPOBKH 3a1a4d K €€ anreOpandecKoi MOIEIH C IIOMOIIBIO CO
3.3 CTaBJICHUS ypaBHEHSI HJIM CHCTEMBI yPaBHEHHH, HHTEPIPETHPOBATH B COOTBETCTBHH C KOHTEKCTON
3a]a9H MMOJIYICHHBIH pe3yIbTaT
[IpuMeHSTH CBOHCTBA YHCIOBBIX HEPABSHCTB sl CPABHECHUS, OIICHKH, PEIIaTh JINHEHHBIC HEpaBeH
34 CTBa C OJHOW TIEPEMEHHOM M WX CHCTEMBI, JaBaTh I'pa)UUeCKyH) HIUTFOCTPAIMI0 MHOYKECTB:
penIeHni HepaBEeHCTBA, CHCTEMBI HEPAaBEHCTB
4 OyHKIIN
[lonnmate w HCIONB30BATh (PYHKIHMOHAJBHBIC TOHATHS W SI3BIK (TEPMHHBI, CHMBOJIIECKH
4.1 0003HaUYCHHS), ONPENENIATh 3HaUeHNE (DYHKIIUM 10 3HAYCHUIO apryMEHTa, ONPENeNiaTh CBOWCTB:
(dyHKIHH 110 e€ rpaduKy
42 CTpouTh rpaduku 3JIEMEHTAPHBIX GyHKIHHA BH/IA:
' y=K/xy=k/x , y =x%, y = x3, y = x|, onucbIBaTh CBOMCTBA YMCIIOBOM (HYHKIIHH 110 €€ rpaduKy

9 KJIACC



Kop

IIpoBepsieMble NpeiMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/bLHOM

TPOBEPIEMOro MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusi
pe3yJabTata
1 Unciia 1 BEIYHMCIICHHS
1.1 CpaBHHMBATh U YIOPSAOYMBATH PALMOHAIBHBIE U HPPAIMOHAIBGHbIE YHCIIa
1 BeImonHATE apupMeTHUecKHe NeWCTBUS C PallMOHAJIBHBIMHM YHCIAMH, COYETasi YCTHBIE U ITHCH-
' MEHHbIE IPHEMBI, BBIIOJIHSITE BEIYHCICHHS C HPPAIIMOHAIBHBIMH YHCIIAMU
13 HaxoanTb 3HaUeHHS CTENeHeH ¢ IeTbIMH II0Ka3aTeNIMU U KOpHEH, BBIYUCIISATH 3HAUYSHUS YHCIIOBBIX
' BBIpaXKCHUI
14 OKpyYTJISTh IeHCTBUTEIBHBIC YHCIIa, BBITOJIHATh IPUKHUIKY Pe3yJIbTaTa BEIYMCICHUH, OL[EHKY YHC-
' JIOBBIX BBIpaXKCHUI
2 YpaBHEHUS U HEPABEHCTBA
51 Pemare nuHelHbIe W KBaJpaTHbIE YPaBHEHHs, YPaBHEHHs, CBOAAIIMECS K HUM, NPOCTEHIINE
' JPOOHO-pallOHATIbHBIC YPABHEHHUS
22 Pemats cucremsl JBYX TMHEHHBIX ypPaBHEHUN C IByMs [IEPEMEHHBIMU U CUCTEMBI JIByX YPaBHEHUI,
' B KOTOPBIX OJIHO YPaBHEHHUE HE SIBJISICTCS JIMHEHHBIM
23 Pemate TekcTOBBIC 33aaun aNreOPanIecKUM CIIOCOOOM C MTOMOIIIBIO COCTABIICHHSI YPABHEHHS HIIH
' CHCTEMBbI JIBYX YPAaBHEHUIA C IBYMsl IEPEMEHHBIMHU
IIpoBonuTh mpocTEllIEe UCCAENO0BaHNS YPaBHEHUM M CUCTEM YpaBHEHUH, B TOM YUCJIE C IIPHU-
24 MEHEHHEM TpaUUecKUuX MPENCTaBICHUN (HallpuMep, YCTaHABJIMBATh, UIMECT JIU YPaBHEHHE HIIH
CHCTEMa YPaBHEHHH PEIICHIsI, €CIIH UMEET, TO CKOIBKO)
o5 PemaTs nuHElHBIE HEpaBEHCTBA, KBAIpaTHBIC HEPABEHCTBA, N300 paKaTh pelICHNE HEPABEHCTB Ha
' YHCIOBOM MPSIMOM, 3aIIMCHIBATH PEIICHUE C TIOMOIIBIO0 CHMBOJIOB
Pemate cucTeMBl JHHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIOYAIOIIME KBAJPAaTHOE
2.6 HEPaBEHCTBO, M300pa)kaTh pEIICHUE CHUCTEMbl HEPaBEHCTB Ha YHWCIIOBOM IPSIMOM, 3aIllMCHIBATH
penIeHne ¢ TTOMOIIBI0 CHMBOJIOB
2.7 Vcnonp30BaTe HEpaBEHCTBA IPH PEIICHUH Pa3IMIHBIX 3a0a4
3 OyHKIUN
PacoznaBate (yHKIMH W3y4eHHBIX BHAOB. [lOKa3pIBaTh CXEMATHYECKH pACIIOIIOKCHHE Ha
3.1 KOOPOMHATHOM  IIOCKOCTH  rpadukoB  (yHkmmii  Buma: y=kx, y=kxtb,  y=k/X,
y=ax2+0bx+C, B 3aBUCMOCTH OT 3Ha4€HHH K03} HIMEHTOB, OMMCHIBATD CBOMNCTBA ()YHKIIMIA
3.0 [Toka3pIBaTh CXeMaTHIECKHU PACIIONOKECHHE Ha KOOPIMHATHOH TIOCKOCTH rpay kOB (PYHKIIHI BUA
' y = VX, y = |X| ¥ onMChIBATh CBOMCTBA (DYHKITHIA
33 Crpouth 1 H300pakaTh CXeMaTHUECKH T'paUKi KBaJPATHIHBIX (DYHKIIMHA, OMHCHIBATH CBOMCTBA
' KBaJIPaTUYHBIX (DYHKITHHA 110 UX rpaduKam
34 PacmoznaBath kBaapaTHUHYIO GYHKIUIO 1O (opMmyre, HPHUBOAWTH TPHMEPHI KBaIpaTHIHBIX
' (hYHKIMIA U3 peasbHON KU3HU, PU3UKH, TCOMETPHH
4 Apudmerndeckas 1 TeOMETPUYECKAs MPOTPECCHH
4.1 PacniosHaBaTh apu(METHYECKYIO0 U TEOMETPHYUCCKYIO IIPOTPECCUH TPH Pa3HBIX CIIOCO0aX 3aaHus
42 BEITONHATE BEIYHCICHUS ¢ HCIOTB30BAaHUEM (POPMYI N-TO WiICHA apr(METHIECKOH U TEOMETPH-
' YECKOH MPOrpecCHii, CyMMBI ITEPBBIX N WICHOB
4.3 V300paxath WieHbI OCIEA0BATENLHOCTH TOYKaMH Ha KOOPJWHATHOMN IIIOCKOCTH
Al Pemarte 3amaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIIEAOBATEIHHOCTAMH, B TOM YHCIE 334l U3

peabHOM KHU3HU (C HCIONH30BAaHUEM KAJBKYIIATOPA, IIH(POBBIX TEXHOJIOTHH)




MHNPOBEPSAEMBIE DJIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon IIpoBepsieMblii 31eMEHT COACPKAHUS
1 Yucna 1 BEIYUCIICHUS

11 Jpobu OOBIKHOBEHHBIE M IECATUYHEIC, MEpexo] OT OAHOH (OpPMBI 3amMcH Apodeil K Apyroil.
' IlonsTue PpauOHAJIbHOT'O YH1CJia, 3aITUCh, CPABHCHUC, YITOPAJOYUBAHNEC PAIITMOHAJIbHBIX YU CCIT

19 Apudmernieckre JEHCTBHS ¢ pallOHAIBHBIMY YHcIaMi. Pemenne 3a1a4 u3 peaJbHON MPaKTHKH
' Ha YaCTH, Ha JIPOOH

13 CrerieHb ¢ HaTypaJIbHBIM IIOKA3aTeNEM: OIpeAeCHUe, Mpeodpa3oBaHue BBHIPAKEHUH HAa OCHOBE
' OIPEIEICHUS, 3aIUCh OONBIINX YHCEI

14 [IpomeHTsI, 3amKCh MPOLIEHTOB B BUAE APOOH M ApoOM B BHJE NMPOICHTOB. TpH OCHOBHBIC 3374l
' Ha MPOLIEHTHI, PEIICHIE 33134 U3 PeaIbHON MPAKTUKU

1.5 [IpuMeHeHne TPU3HAKOB AEITUMOCTH, PA3I0KCHHE Ha MHOKUTEIH HATYPAIBLHBIX YHCEIT

1.6 PeanpHbBIC 3aBUCHMOCTH, B TOM YHCIIE IpsiMasi B 0OpaTHas IPOITOPIIUOHATLHOCTH
2 Anrebpandeckue BhIPAKEHUS

21 [Tepemennble, YMCIOBOE 3HAYEHHWE BBIPAKEHUS C TiepeMeHHOW. JlomycTuMble 3HAYEHUS
' HepeMEeHHBIX

2.2 [IpencrapiieHne 3aBUCHMOCTH MEKAY BEIMYMHAMHU B BUIe GOpPMYIIBI. Berurcnenus mo gopMynam

2.3 [IpeobpazoBaHre OYKBEHHBIX BHIPAKCHHM, TOXKICCTBEHHO PaBHBIC BBIPAKECHUS

24 CBOIICTBa CTEIICHU C HATYPaJLHBIM MTOKa3aTeIeM

95 OpHounensl u MHOrowieHbl. CrermeHh MHorowieHa. ClokKeHHE, BBIUUTAHHE, YMHOXCHHUE
' MHOTOYJICHOB

26 DopMyIBl COKpaEHHOTO YMHOXEHHUS: KBaZpaT CyMMBI U KBaapat pa3Hocti. DopMyra pa3HOCTH
' KBaJpaToB. PazioikeHre MHOTOWICHOB HA MHOXKHTEIH
3 YpaBHeHuUs

31 VYpaBHEeHHE, KOPEHb YpaBHEHUS, MPaBUiIa MpeoOpa3oBaHUS YpaBHEHUS, PABHOCHIBHOCTH YpaB-
' HEHMH

39 JIvHeliHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIO KOPHEN JIMHEWHOrO0 ypaBHEHUSI, PEIICHHUE
' JIMHEHHBIX YpaBHEHHUI

3.3 CocraBlieHIEe YpaBHEHHH 10 YCIOBHIO 3a1a4H. PerieHne TeKCTOBBIX 3a]1ad ¢ TOMOITBIO YpaBHEHH

3.4 JluHeitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 TpaduK

35 Cucrema IByX NHHEHHBIX YpaBHEHHH C JIBYMs IepeMEHHBIMH. PelieHune cucTeM ypaBHCHHH
' crroco0oM nozicTaHoBKH. IIprMeps! perreHust TEKCTOBBIX 3a/]1a4 ¢ IIOMOIIBI0 CHCTEM YPaBHEHHH
4 Koopmuaate! u rpaduxn. OyHKINH




Kopg

IIpoBepsieMblii 3J1eMeHT COJepPKAHMUS

4.1 KooparHara Touku Ha IpsMoi
4.2 UnciioBbele MPOMEXKYTKH. PaccTosHIe MKy IBYMS TOYKaMH KOOPANHATHONW NPSIMON
43 [psimoyronbHas cucrema koopaumHat, ocu Ox m Oy. Abcumcca M OpAMHATa TOYKH Ha KOOD-
' TUHATHOM TIOCKOCTH
4.4 ITpumeps! rpaukoB, 3agaHHbIX opMyaaMu. UTeHne rpapuKkoB peasIbHbIX 3aBUCHMOCTEH
4.5 Ioustue dpynkiuu. I'paduk Gynxmmu. CoiicTBa GpyHKIMIA
4.6 Jluneitnas ¢yHkus, e€ rpaduk. I'padux GyHkmmy y = [x|
4.7 I'padpuueckoe pereHne TMHEHHBIX YpaBHEHUI U CUCTEM JIMHEHHBIX ypaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAePKAHUS
1 Urcna 1 BEIYMCICHUS
11 KBaapatHslii kopeHb u3 yncina. [loHsTre 00 nppaoHaibHOM Yuciie. JlecaTHaHbIe PO IKEHYS
' HPPAIMOHAIBHBIX YHCET
12 CaoiicTBa apu(pMETHIECKIX KBaIPATHBIX KOPHEH U UX MPUMEHEHHE K TPE00Pa30BAHMIO YHCIOBBIX
' BBIPKEHUH U BBIUMCICHUSIM. JIefiCTBUTENbHBIE YHCTa
1.3 CrereHb ¢ 1eNbIM TTOKa3aTeneM 1 e€ cBoiictBa. CTanmaapTHas 3aMuch Ynucia
2 Anrebpandeckue BhIPAKEHUS
2.1 KBanpaTHbIii TpEXWICH, pa3ioKeHNEe KBAIPATHOTO TPEXWICHA HA MHOKUTEIH
2.2 Anrebpandeckas apoob. OCHOBHOE CBOMCTBO alreOpandecKoi apoon
2.3 CrnoxeHne, BBIYUTaHUE, YMHOXKEHUE, JICJICHHE alNTreOpanveckux Ipooei
24 PanmoHanbHbBIE BRIPAXKCHHS U MIX IIPe0Opa3oBaHUE
3 YpaBHEHHUS U HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHHe, (hopMyiTa KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera
3.2 Pemienne ypaBHEHUHN, CBOIAIIMXCS K JUHEWHBIM U KBaJPATHBIM
3.3 [IpocTeiinmue TpoOHO-paroHaTbHbIC YPABHCHUS
I'paduueckas nHTEpIIpETAIHSI YPAaBHEHUI C IBYMS IIEPEMEHHBIMA U CHCTEM JIMHEHHBIX YpaBHEHUM
3.4 C AByMsI TepeMeHHBIMH. [IpuMepsl pemieHust CHCTEM HEMUHEHHBIX YpaBHEHHH C IBYMs
MepeMEHHBIMU
35 PenieHre TEKCTOBBIX 3a/1a4 alreOpandeckuM CIiocoOoM
3.6 YucnoBble HEPAaBEHCTBA M UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/IHON TIEpEeMEHHOM
3.8 PaBHOCHJIBHOCTH HEPABEHCTB
3.9 JInHeliHble HepaBEHCTBA C OAHON EPEMEHHOMN
3.10 CucreMbl TMHEHHBIX HEPABEHCTB € OTHOM MepeMEeHHOMN
4 DyHKIUU




Kopg

IIpoBepsieMblii 3J1eMeHT COJepPKAHMUS

a1 [oustre pynkuuu. OONACTb OMpeneNeH s 1 MHOXKECTBO 3HaueHU (yHKIuu. CriocoOb! 3a1aHus
' GyHKUIMI
4.2 I'padux pynxuuu. YreHue cBONHCTB GyHKIUH 10 €€ rpauKy
4.3 ITpumeps! rpaukoB GyHKIMH, OTpaXAIOUINX peabHbIe IPOIECCH
4.4 DyHKIMHU, OMKUCBHIBAIOIINE MPIMYIO U 00PAaTHYIO MPOMOPIMOHATIBHBIC 3aBUCHMOCTH, MX rpaduKu
4.5 OyHkuum y =X2,y = X3
4.6 Oynkuuu y = [1X, Yy = |x|
4.7 I'padpuueckoe perieHne ypaBHEHUH U CUCTEM ypaBHEHUH
9 KJIACC
Kon IIpoBepsieMbli 3J1EMEHT COAEPKAHUS
1 Uwncna v BEIYUCIICHUS
1.1 PanronaybHpIE YncIa, UppalMoOHAILHBIC YMCIIa, KOHEYHBIC H OCCKOHEUHBIE JeCATUYHBIE APOOH
MHOXeCTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTEIBHBIC YMCIIA KaK OCCKOHEUHBIC JECSTUYHBIC APOOH.
1.2 B3anMHO omHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM JCHCTBUTENBHBIX UYHCEN M KOOPAMHATHOMN
npsimoii. CpaBHEHHE JEHCTBUTENBHBIX YHCEIl
1.3 Apudmerndeckne ISHCTBUS ¢ ACHCTBUTEILHBIMH YHCIAMU
Wzmepenns, mpuOmmkeHns, oeHKH. Pa3mMepsl 00beKTOB OKPYKAIOIIEro MUpa, AITHTEIEHOCTD IPOIECCOB
14 B OKpyxaromeM Mmupe. [IpuOmmkéHHOoe 3HAYCHWE BEIMYMHBI, TOYHOCTH MPHOIMKeHHs. OKpyTieHHe
grcel. [IpukuKa u oneHKa pe3yIbTaToOB BEIYUCICHHIN
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OTHON MTePEMEHHON
2.2 Jluneitnoe ypaBaenue. Permenrie ypaBHeHH, CBOASIINXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHme. Penienne ypaBHeHMIA, CBOISINXCS K KBAaIPATHBIM
54 bukBanpatHoe ypaBaenue. [IpuMepsl pemieHus ypaBHEHUN TPEThEN U YETBEPTOM CTEIICHEN Pa3IOKEHUEM
' Ha MHOKHUTEIN
2.5 Pemenne npoOHO-palMOHAIBHBIX YpaBHEHHN
2.6 CucTeMbl YpaBHEHUH
2.7 YpaBHEHHE C IBYMs IEPEMEHHBIMU U €ro rpaduk
2.8 Pemienne cuctemM AByX TMHEWHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU
2.9 Pemienne cucrem AByX ypaBHEHHI, OTHO U3 KOTOPBIX JUHEHHOE, a IPYroe — BTOPOH CTEIIEHU
2.10 I'padnyeckas HTEpIPETALHS CUCTEMbI YPAaBHEHHH C ABYMS IIEPEMEHHBIMU
2.11 PenieHne TEKCTOBBIX 3a/1a4 alreOpanvdeckKuM CIIoco00M
2.12 UmrcnoBrle HEPAaBEHCTBA U MX CBOMCTBA
2.13 Pemienne TMHEWHBIX HEPABEHCTB C OTHON EPEMEHHOM
2.14 Pemenne cucreM TMHENHBIX HEPABEHCTB C OJTHOW NEPEMEHHOMN
2.15 KBaznpatHbie HepaBeHCTBa




Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

2.16 I'padmueckas nHTEpIpeTalMs HEPABEHCTB M CHCTEM HEPaBEHCTB C ABYMs IepEeMEHHBIMU
3 OyHKIMH

31 Kangpatnunas ¢yukius, e€ rpadux u cBoicta. Ilapaboma, KoopAMHATH BEPLIMHBI Mapaloibl, OCE
' CUMMETPHH NapaboIbl

3.2 I'padukn byukumii y=KX, y=Kx+b i ux coiicTBa

3.3 Ipaduku pyukumii y=k/X, y = X* u ux coiicta

3.4 I'padpuxu pyHKIWMIH , U UX CBOHCTBA
4 YucioBble MOCIEN0BATENBHOCTU

41 Omnpeznenenre 1 cnocoObl 3aJaHUsl YHCIOBBIX IOCIEOBaTENbHOCTEH. 3afaHKE TOCIEA0BATENbHOCTH
' PEeKyppeHTHOH (GopMynoii u ¢popMysoii N-To wieHa

4 Apudmernueckast mnporpeccus. POpMynsl N-ro  4YigeHa AapU(PMETHUECKOM MNPOrpecCHH, CYMMBI
' TIEPBBIX N YICHOB

43 I'eomerpuueckast mporpeccust. @DopMynsl N-r0  WieHa TI'EOMETPUYECKOH TMPOTPECCHH, CYMMBI
' HEPBBIX N YIEHOB

44 N3obpaxenue wieHOB apu(METHIECKOH M IeOMETPUYECKOW MpOrpeccuii TOYKaMH Ha KOOPIMHATHOM
' IJIOCKOCTH. JIMHENHBIIM U SKCIIOHEHIIMAJIbHBIM POCT

4.5 CIOXXHBIE TTPOIIEHTHI

IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM IMTPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Ko N
HDOBe ﬂiMOFO IIpoBepsiemble TPeGOBaHUS K MPEAMETHBIM Pe3yIbTATaM 0CBOEHUsI OCHOBHOIA
f - ([: BAHMS o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBanus Ha ocHoBe @PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXECTBO, IIOJMHOXECTBO, OIEpalid HaJl MHOXXECTBaMHU;
YMEHHE OIEpPUPOBATh MOHSATHAMHU: Tpad, CBSI3HBIA Trpad, AepeBo, MUK, MPUMEHITH HX IIPH
pEUICHUH 3a7]a4y; YMEHHE HCIIOIb30BaTh Ipa)UIecKOe IPEICTaBICHHE MHOKECTB UL OITHMCAHUS
peabHBIX MPOIECCOB U SBICHUHN, TPU PEIICHAUH 3a/1a9 U3 PYTUX YICOHBIX IPEIMETOB

YmMenue OIICpUPOBATH IMOHATHAMU: ONPEACICHUEC, aKCHUOMa, TCOpEMa, J0Ka3aTCIbCTBO, YMCHHUC
pacrio3HaBaTh MCTHUHHBIC W JIOXKHBIC BBICKA3bIBAHWUA, IIPUBOAWUTH IPUMCPbBI U KOHTPIIPUMEPEI,
CTPOUTH BBICKA3bIBaHUA U OTPUIIAaHUA BBICKa3bIBaHUI

YMenue OICpUPOBATH IMOHATUAMU: HATYPAJIBbHOE YHUCIIO, ITPOCTOC U COCTABHOEC YU CIIO, ACITUMOCTD
HaTypaJIbHBIX YHUCEII, IPU3HAKU JCITIUMOCTH, EI0€ YN CII0, MOOYJIb YHUCIIa, OOBIKHOBEHHAS ,I[p06b H
JACCATUYHAsA Z[pO6L, CTaH,I[apTHBIﬁ BUJ 4YHKCIa, palHOHAJIbHOC YHUCJI0, UPPALIMOHAJIBHOC YHCIIO,
apI/I(l)MeTI/I‘IeCKI/Iﬁ KBa,E[paTHBIfI KOpPC€Hb, YMCHHUEC BBLIIIOJIHATDH JIEUCTBUS C HKuCiIaMH, CPABHUBATE
1 ynopsaao4ruBaTh 4Mcia, NPEACTABJIATL 4YMCJIa Ha KOOpZ[PIHaTHOﬁ HpﬂMOﬁ, OKpYIUIATh YHUCIIA;

YMCHHCE OCJIaTh IPUKUIKY U OLICHKY pE3yJibTaTa BBIYMCIIEHU




Kon
MPOBEPSIEMOT0
TpeOoBaHMS

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeJLHOI MPOrpaMMbI OCHOBHOTO 00111er0 o0pa3oBanus Ha ocHoBe @PI'OC

YMeHue oneprupoBaTh HOHATUAMU: CTEIICHD C LIENIBIM ITOKa3aTelieM, apiu(pMeTHUSCKUN KBaIPaTHBIN
KOpeHb, MHOTOWIEH, ajreOpanyeckas APoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOI]
CTENeHU OOJIbIIIE SMUHHIBI, YMEHHIE BBITOIHATE Pacu€Thl 1o GopMmyiaM, peoOpa3oBaHUs IEIBIX,
JIPOOHO-PAIIMOHATBHBIX BBIPAKCHUN M BBIPAKCHUH C KOPHSAMH, PA3JIOKCHHE MHOrOWICHa Ha
MHOHTEITH, B TOM YHUCIIE C UCIIOIb30BaHUEM (POPMYJ Pa3HOCTH KBAJPATOB M KBAJAPaTa CyMMEI U
pa3HOCTH

YMeHue onepupoBaTh IOHATUAMU: YHUCIOBOE PABEHCTBO, YPaBHEHUE C OAHOM IEPEMEHHOM,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHUE pellaTh JMHEWHbIE U KBaJpaTHbIC
ypaBHEHUS, APOOHO-PALMOHAIBHBIC YPABHEHHSI C OJHON IEPEeMEHHOM, CHCTEMBI ABYX JIMHEHHBIX
ypaBHEHUil, JMHEITHbIE HEPAaBEHCTBA M HMX CHCTEMBbI, KBaJpaTHbIE U APOOHO-PAIIMOHAIIBHBIC
HEPaBEHCTBA C OJIHOM IEPEMEHHOM, B TOM UYUCIIE IIPU PEIIECHUU 3aJad U3 APYTUX IPEAMETOB U
IIPaKTUYECKUX 3aJa4; yMEHUE UCIIOJIb30BAaTh KOOPAUHATHYIO NIPSIMYIO X KOOPAMHATHYIO INIOCKOCTE
JUISL H300paKeHNs PEIICHUH YpaBHEHHH, HEPaBEHCTB M CHCTEM

YMeHue onepupoBaTh MOHATUAMH: (QyHKUMS, rpaduk (QyHKINH, HYTH (YHKIH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA, TIPOMEKYTKH BO3PACTaHMS, YObIBaHUS, HANOOJBIIEE 1 HANMEHBIIICE 3HAUCHS]
(YHKINH; YMEHUE OIEPUPOBATH MOHATUSMU: NIPSIMas IPONOPLIHUOHAIBHOCTD, TNHEHHAS (QyHKIIHSL,
KBaJpaTuvHas (QyHKLHS, 0OpaTHAas IPOIOPLHOHATIBHOCTE, Tapadona, Tuiepbosa; yMeHHE CTPOUTH
rpa¢uky  QyHKOMH, HCHONB30BaTh TpaWKH JUIS ONPEACICHHS CBOMCTB IPOIECCOB W
3aBUCHMOCTEH, IJIsl PELICHUs 3a/1ad U3 JPYTUX y4eOHBIX MPEIMETOB U PeanbHOI KU3HH; YMEHHUE
BBIpaKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BETHINHAMHU

YMeHne onepupoBaTh MOHATUSAMH: ITOCIECIOBATEIBHOCTD, apU(METHUECKasi M TeOMEeTpUIecKas
MIPOTPECCHH; YMEHHE HCIIONB30BATh CBOMCTBA ITOCIIEIOBATENFHOCTEH, (POPMYIIBI CYMMBI B OOIIIETO
YICHA IPH PEIICHUH 33124, B TOM YHCIIE 33/1a4 U3 APYTUX YIEOHBIX IPEIMETOB M PEATbHON JKU3HH

YMeHne pemaTh 3aJa9d pa3HBIX TUIOB (B TOM YHCJIE HAa MPOIEHTHI, JOMU M YacTH, ABHKCHHE,
paboTy, IeHy TOBapOB M CTOMMOCTH IIOKYIIOK M YCIYT, HAJIOTH, 3a/1a9d U3 O0JACTH YIIPABIICHHS
JMYHBIMH U CEMEHHBIMU (DITHAHCAMH ); YMEHUE COCTABIISTH BEIPa)KEHMsI, ypaBHEHHS, HEPABEH CTBA
U CHUCTEMBI 10 YCIOBMIO 3aJadyd, HCCIENOBAaTh IIOIYYEHHOE PELIEHHE M OLEHUBATh
MIPaBIONOA00HOCTh MOTYIEHHBIX PE3yIBTATOB

YMeHHe OonepupoBaTh MOHATUAMU: (UIrypa, TOYKA, OTPE30K, HpsiMasi, JIyd, JIOMaHas, Yrod,
MHOTOYTOJIbHUK,  TPEYrOJbHUK, PABHOOCIPEHHBIH W  PAaBHOCTOPOHHHI  TPEYrOIbHUKH,
MpAMOYTOJbHBIA  TPEYrONbHHK, MeOuaHa, OWCCEeKTpHCa H  BBICOTA  TPEYrOJIbHHKA,
4eThIPEX YT ONIBHUK, TapajjiesiorpaMM, poMO, MPSIMOYTONbHUK, KBAIPAT, TPAICIHsl; OKPYKHOCTH,
KpPYT, KacaTeJbHasi; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIME (DUT'YPAMU; YMEHHUE PELIATh 33144, B TOM
YKCIie U3 MOBCEAHEBHOW JKHM3HH, HA HAXOXKICHHE T€OMETPHYECKUX BEIUYHMH C IPHMCHEHHEM
W3YYCHHBIX CBOMCTB (PHUTYp U (HaKTOB

10

YMeHHEe ~ onepHpoBaTh HOHATHSMHU:  PaBEHCTBO  (UTyp, pPaBEeHCTBO  TPEYTOJIHHHKOB;
MapajuleIbHOCTh M MEPHEeHAUKYISIPHOCTh MPSIMBIX, YIOJ MEXIY MNPSMBbIMHU, MEPIEHIAUKYIIIP,
HAKJIOHHAsI, TPOCSKIHsS, MOJ00He (UTyp, MOMOOHBIC TPEYTONBHUKH, CUMMETPHS OTHOCHTEIBHO
TOYKH ¥ NMPSAMOW; YMEHHE pACIIO3HABaTh pPABEHCTBO, CHMMETPUIO H momobme Quryp,
MapajuIeIbHOCTh U NEPIEHAUKYIIIPHOCTD MPSMBIX B OKPY KaIOILEM MUpPE

11

YmMmeHue ONCPUPOBATH MMOHATHUAMU: JJIMHA, PACCTOAHUC, YIOJI (BCJ'H/I'-II/IHa yria, CMHHYC U KOCHHYC
yria TpeerJ'IBHI/IKa), miIon@aab;, YMCHHUC OLCHUMBATL pPasMEpbl MNpEAMCTOB H 00BEKTOB B
OKpyXaromeM MHPE; YMCHUC IPUMCHATH (l)OpMy.]'H)I nepuMEeTpa M 1iomagn MHOIOyroJbHHUKOB,
JJIMHBI OKPY>KHOCTH MW IUIOIIAAW Kpyra, o0beMa MPSAMOYTOJIBHOI'O MapaJuICICIINIICAd, YMCHHUC




Kon
MPOBEPSIEMOT0
TpeOoBaHMS

IIpoBepsieMble TPeGOBAHMSA K MPeIMETHBIM Pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeJLHOI MPOrpaMMbI OCHOBHOTO 00111er0 o0pa3oBanus Ha ocHoBe @PI'OC

MPUMCHATH NPU3HAKU PAaBEHCTBA TPCYTOJIbHUKOB, TCOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, TCOPEMY
anparopa, TPUTOHOMETPHUYCCKUEC COOTHOLICHUS JJIA BBIYMCIICHUS UINH, paCCTOS[HHﬁ, r[nomaneﬁ

12

YMeHue n300pakaTh INIOCKKUE (GUTYphI M UX KOMOMHALIUH, TIPOCTPAHCTBEHHBIE (PUIYPBI OT PYKH, C
IIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB 110 TEKCTOBOMY MJIH CHMBOJIEHOMY
OIMCaHUIO

13

YmeHue OnepupoBaTh IMOHATHUAMU: NPIAMOYTOJIbHAsA CUCTEMAa KOOPAWHAT, KOOPAWHATBI TOYKH,
BCKTOp, CyMMa BCKTOPOB, IPOU3BECACHUC BEKTOPA HA YUCJIO, CKAJIIAPHOC MPOU3BEACHUE BEKTOPOB;,
YMEHHUE UCIIOJIb30BATh BEKTOPHI U KOOPAWHATHI IJId MPCACTABJICHUSA NJAHHBIX U PCIICHU 3a/1a4, B

TOM YHCJIE U3 JPYTUX YU4EeOHBIX MPEIMETOB U peallbHON YKU3HH

14

YMeHne onepupoBaTh MOHSATHSMHU: CTOJOMKOBBIE M KPYIOBBIC THArpaMMBbI, TaOJMIIBI, CpeIHEE
apu¢meTndeckoe, MeauaHa, HaubobIIee U HAUMEHbIIIEe 3HAUCHHS, pPa3MaxX YHCIOBOrO Habopa;
yMEHHE U3BJIEKAaTh, HHTEPIPETUPOBATh U NPEe0oOPa30BBIBATh MH(POPMALNIO, MPEACTABICHHYIO B
TabIMIIaX ¥ HA AUarpaMMax, OTPaKaloUlylo CBOMCTBA U XapaKTEPHCTUKU PEANbHBIX MPOIECCOB 1

HBHGHHﬁ; YMEHHNE paclio3HaBaTb USMCHYMBLIC BEJIMYUHBI B OKPYKaOIEM MUPE

15

YMeHue onepupoBaTh MOHATHAMU: CITyYailHBIH ONBIT (CIydailHBIM 3KCIIEPHMEHT), 3JIEMEHTapHOE
coObITHE (3NIEMEHTAPHBII UCXOJ]) CITyYaifHOTO OIBITa, CTy4aifHOE COOBITHE, BEPOITHOCTD COOBITHS;
yMEHHE HaXOIUTh BEPOSITHOCTH CITy4aiHBIX cOOBITHI B OIIBITAX
C PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITHSIMHU; YMEHHUE PEIlaTh 3aJa4d METOJOM OPraHU30-
BaHHOTO Tepebopa U ¢ UCIIOIb30BaHNEM TIPABUIIa YMHOXKEHNUS; YMEHHE OLIEHUBATh BEPOATHOCTH
peanbHBIX COOBITHH W SBJIEHHH, TOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHH B OKPY’KAaroOLIEM MHUPE W B KU3HH; 3HAKOMCTBO C IOHATHEM HE3aBUCHMBIX COOBITHI;
3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCEI M €TO POJIBI0 B MACCOBBIX SBJICHUAX

16

YMeHune BIOMpATh NOAXOAAIINN U3yIEHHBIN METOJ [T PEIICHHS 3a7a4l, IPHBOAUTE MPUMEPEI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IpUpPOIE M KHU3HU, PACIIO3HABATH IPOSBIICHHE 3aKOHOB
MaTEeMaTHKH B MCKYCCTBE, OIUCHIBATH OTIEIBHBIC BRIIAIOIINECS PE3YIbTATHI, IIOyICHHBIC B XOIC
Pa3BUTHS MATEMATHKH KaK HAYKH, IPHBOAUTE IPUMEPH MATEMAaTHIECKUX OTKPBITHI U HX aBTOPOB
B OTEUECTBEHHON ¥ BCEMUPHOUN HCTOPUH

HEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA OI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEP/KAHUSA
1 Yucaa ¥ BEIYUCIIEHMS

1.1 HarypanbHbie u nensle uncia. [Ipiu3Haky TIeTMMOCTH NENbIX YHCE

1.2 OOBIKHOBEHHBIC U JACCATHYHBIC APOOH, MPOIICHTHI, 0ECKOHESYHBIE IEPHOANICCKIE TPOOH

13 PanmoHanbHbIe ynciia. Apu(MeTHYECKHE ONEPallii ¢ palliOHATBHBIMHA YHCIaMH

14 JleiicTBUTENBbHBIC YK CIa. ApU(METHIECKUE ONIepalliy ¢ NHCTBUTEIbHBIMHA YHCIaMH

15 [Tpubnrk€HHBIC BEIYUCICHHUS, TIPABUIIA OKPYTJICHUS, IPUKUKA M OIICHKA Pe3yJIbTaTa BHIYMCICHHUH
2 AJreOpandecKre BRIPAKCHUS




Kop

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

2.1 BykBeHHbIE BhIpa)keHNUs! (BBIPAKEHNUS C IIEPeMEHHbBIMH )
2.2 CreneHs ¢ 1enbIM okaszareseM. CTeneHb ¢ pallMOHAIbHBIM oKa3aTeneM. CBOiiCTBa CcTENEHU
2.3 MHorousieHsl!
2.4 Anrebpandeckas 1poOb
25 Apucdmerndeckuii KOpPEHb HaTypaJbHOU CTCIICHHU. [eiicTus
' ¢ apu(hMETUYECKUMH KOPHSIMU HATypaJIbHOM CTENEHU
3 YpaBHEHHUS U HEPABEHCTBA
3.1 Lenble 11 qpoOHO-panvoHaIbHBIE YpaBHEHNUS. CHCTEMBI 1 COBOKYITHOCTH YPaBHEHHUH
3.2 Ienpie u qpoOHO-panoHANBHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPaBEHCTB
3.3 Penienre TeKCTOBBIX 3a/1a4
4 UncioBbIe TOCIEN0BATENbHOCTH
4.1 ITocenoBaTeIbHOCTH, CITOCOOBI 3aJaHUs ITOCIIEN0BATEIbHOCTEN
4.2 Apudnmernieckasi 1 TeoMeTpryeckas nporpeccu. Popmyiia CIOKHBIX IPOIICHTOB
5 DyHKIMN
Oyaknms, crnocoOsl 3amaHus (yHkuuu. ['paduk ¢yHKpmM. OONacTh OHpENeNeHUs] U MHOMXKECTBO
51 3HaueHnid ¢pyHknmud. Hymn ¢ynkouu. [IpomMexxyTku 3HaKOMOCTOSHCTBA. [IpoMEKyTKH MOHOTOHHOCTH
o ¢yHku. MakcuMyMBl 1 MEHUMYMBI QyHKIMU. Hanbonpinee n HauMeHbIee 3HAUYCHNE (QYHKIHMH Ha
MIPOMEKYTKE
6 Koopaunate! Ha npsiMoii U MIIOCKOCTH
6.1 KoopnuHaTtHas npsimas
6.2 JlekapToBBI KOOPMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpudeckue GUrypsl U MX CBOHWCTBA
7.2 TpeyronbHUK
7.3 MHOroyroisHUKA
7.4 OKpPYXHOCTh U KPYT'
7.5 M3MmepeHne reoMeTpHYeCcKiX BETHYUH
7.6 BekTopbl Ha TIIOCKOCTH
8 BeposiTHOCTh M cTaTHCTHKA
8.1 OmnmcaTenpHas CTATHCTHKA
8.2 BepositHOCTB
8.3 KombunHaTopuka
8.4 MHoxecTBa
8.5 I'padur

YYEBHO-METOJMYECKOE OBECIHEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA



» MaTtemaruka. Anrebpa: 7-i knacc: 6a30BbIi ypOBeHb: YUeOHHK; 15-¢ n3ganue,

EnepepaGOTaHHoe MakapsrueB FO.H., Munmiok H.I'., Hemmkos K.W. u nip.; nox penafcuneﬁi

TensaxoBckoro C.A. AkunonepHoe obuiectBo «M3narensbetBo «lIpocserienuey:

» MaTtemaruka. AnreOpa: 8- ximacc: 6a30BbIl YpOBEHB: YUeOHHK; 16-€ n3aanue,

Enepepa60TaHHoe MakaperueB FO.H., Munmrox H.I'., Hemmkos K.W. u np.; nox penaKuHeﬁE

TensaxoBckoro C.A. AkunonepHoe obuiectBo «M3narensetBo «lIpocBemienney;

» MaTtemaruka. AnreOpa: 9-i xiacc: 6a30BbIN YpOBEHB: YUeOHHK; 15-€ n3aanue,

Enepepa60TaHHoe MakapsrueB FO.H., Munmrox H.I'., Hemmkos K.W. u np.; mon penaKuHeﬁE

TensaxoBckoro C.A. AkunonepHoe obmectBo «M3natenbectBo «lIpocBemienne

METOJJUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Maremartuka. Anrebpa: 7-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; 15-€ n3nanue, nepepaboTaHHOE!

EMaKaqueB I0.H., Mungrok H.I'., Hemkos K.W. u np.; noxa penakiueit TensikoBCKOTO CA

AxmonepHoe o6mectBo «M3aarensctBo «lIpocBerienuey;

» Marematuka. Anredpa: 8-ii kjtacc: 6a30BbIi YPOBEHb: YUeOHHK; 16-¢ n3nanue,;

Er[epepa60TaHHoe MaxkapsiueB FO.H., Munmtok H.I'., HemkoB K.W. u np.; nox penaKuHeﬁi

TensakoBckoro C.A. AkunonepHoe oouiectBo «M3natenbetBo «lIpocBerienney;

» Marematuka. Anredpa: 9-ii kiacc: 6a30BbIi YpOBEHb: YUeOHHK; 15-¢ n3nanue,;

Er[epepa60TaHHoe MakapserueB FO.H., Munmrok H.I'., HemkoB K.W. u nip.; nox penaKuHeﬁi

TenskoBckoro C.A. AkunonepHoe oomiectBo «M3natenbetBo «lIpocBerienne;

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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