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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBiISIETCSI OAHUM H3 ONOPHBIX KypPCOB OCHOBHOT'O 0OOILIEro 00Opa3oBaHUs: OHA 00eCneurnBaeT U3yUeHUE IPYTuX
JUCIHILIAH, KaK €CTCCTBCHHO-HAYYHOI'O0, TaK U T'YMaHUTAPHOI'O IIMKJIOB, ¢€ OCBOCHHE HEOOXOIUMO JUISl MPOIOJIKCHHUS
oOpa3oBaHWMsI U B [IOBCETHEBHOM KH3HU. Pa3BuTHE y 00yUaIOmuXCst HAYYHBIX [IPSACTABICHUH O MPOUCXOKICHHH U CYIITHOCTH
anredpandecKux abCcTpakiuii, Cioco0e OTPAKCHUSI MATCMAaTUYCCKON HAYKOMW SIBJICHUI U MPOICCCOB B IIPUPOJC U OOMICCTBE,
pPOITM MaTeMaTHYECKOr0 MOJEIUPOBAHMS B HAYYHOM I[IO3HAHWH M B MPAKTHUKE CHOCOOCTBYET (DOPMHPOBAHMIO HAYYHOTO
MHPOBO33PEHHUS] W KaYeCTB MBINUICHHS, HEOOXOJUMBIX JJIA aJalTallid B COBPEMEHHOM Iu(poBoM oOiiecTBe. M3yueHue
anreOpsl 00ecreurnBaeT pa3BUTHE YMEHHS HAOJIIOMaTh, CPaBHHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH
MBILIJICHHS], CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JECHCTBHUS M BBIBOJBI, (DOPMYIMPOBATH YTBEPKACHUS.
OcBoeHHe Kypca anredpbl 00eCeunBaeT Pa3BUTHE JOTHIECKOTO MBITIUIEHUSI 00YYArOIIUXCSA: OHU UCTIOJIBL3YIOT JeTyKTHBHBIC
U UHAYKTUBHBIE pacCyXJIE€HUs, OOOOIIEHHE M KOHKPETH3alMio, a0CTparupoBaHHe M aHajoruw. OOyuyeHue anredpe
Ipe/noiaraeT 3HAYUTEeNbHBIN 00BEM CaMOCTOSTENTFHOM ACSITENFHOCTH 00YUYAIONINXCS, TTODTOMY CaMOCTOSITENTEHOE pEIICHUE
3a]a4 SBIACTCSA peanu3alueil 1eaTeIbHOCTHOTO MPUHIUNA 00yYeHHS.

B cTpykTtype nporpammel yueGHOTO Kypca « Anredpay it OCHOBHOTO 00111ero 00pa3oBatus OCHOBHOE MECTO 3aHUMaIOT
coJiepKaTeNbHO-METOANYCCKHEe JHHUM: «UHcna W BBIYUCICHUM», «ANTcOpandeckue BBIPAKCHHUS», «YPAaBHCHUA W
HepaBeHCTBa», «DyHKINM». Kakaas U3 3TUX coepKaTeIbHO-METOANYCCKUX JTUHUI pa3BUBACTCA Ha MPOTKCHUH TPEX JIET
U3y4eHHs Kypca, B3auMOJICHCTBYsSI ¢ APYTUMH €ro JUHUAMH. B xo1e n3ydenus: yueOHOro Kypca o0yqarommumMes IpUx0IuTCs
JIOTHYECKH PAacCyXaTh, UCMOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca
«AnreOpa» BKJIIOYEHBI HEKOTOPBHIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pa3AeiiaXx MaTeMaTHYECKOTO
oOpa3oBaHHsl U CIIOCOOCTBYIOIIME OBJIQJACHUIO OOYYAIOIIMMHUCA OCHOB YHHBEPCAJIBHOTO MATEMAaTHUECKOI'O SI3bIKA.
ConepkaTeabHON U CTPYKTYPHON OCOOCHHOCTBIO YICOHOTO Kypca « AnreOpay sIBISICTCS] €r0 MHTCTPUPOBAHHBIA XapaKTep.

Copepxanne THHUM «HUCIa U BEIYUCIICHUS» CITYKUT OCHOBOM IS JAJIbHEHIIIEr0 N3yUeHHUs] MaTeMaTHKH, CHOCOOCTBYET
pa3BUTHIO y OOYYalOIIMXCsl JOTHYECKOTO MBILUICHHS, (OPMHUPOBAHHUIO YMEHMS TOJb30BAThCsA AITOPUTMAMH, a TakKke
NPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX JJIS MOBCEIHEBHOM >KM3HU. Pa3BuTHE MOHATHUA O YKCJIE HA YPOBHE
OCHOBHOTO 001mero o0pa3oBaHUSl CBS3aHO C pPAlMOHAIBHBIMH M HMPPALHOHAIBHBIMH YHCIaMH, (OPMHUPOBAHUEM
NPEJICTaBIACHUA O JEHCTBUTEIBHOM 4YHCIe. 3aBEpIICHHE OCBOCHHSI YHCIOBOM JIMHUU OTHECEHO K CpelHeMy OO0IeMy
00pa30BaHUIO.



CognepxxaHue ABYX aireOpanuecKuX JHHUA — «AJreOpanvyeckue BBIPAXKCHUS» U «YPAaBHCHUS MU HEPABCHCTBAY
crocoOCTBYET (HOPMHUPOBAHUIO Y OOYUYaIONIMXCS MAaTeMaTHYEeCKOro ammapara, HEOOXOAMMOro JJisl pellleHHs 3ajady
MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. Ha ypoBHe OCHOBHOro o01iero o0pa3oBaHUS
y4eOHBIN MaTCpHall TPYIIIUPYETCS BOKPYT PAIIMOHAIBHBIX BBIPAXKCHUHN. AJreOpa JICMOHCTPUPYCT 3HAUYCHUE MATEMATUKHU KaK
S3BIKA JIJIS TTIOCTPOCHUSI MAaTEMaTUYCCKUX MOJICIICH, OIMMCAaHUS IIPOIICCCOB M SBJICHUM peaisHOro mupa. B 3amaun oOydeHus
anreOpe BXOAAT TaKKe JallbHEIIee pa3BUTHE aATOPUTMUYECKOTO MBIIIJIEHUSI, HEOOXOIUMOTr0, B YaCTHOCTH, JJI1 OCBOCHHUS
Kypca HH(QOpMAaTHUKH, U OBJIQJICHUE HaBbIKAMH JEIYKTHUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHue CUMBOJBHBIX (HOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHNS, CTOCOOHOCTEN K MAaTEMATUYECKOMY TBOPUYECTBY.

Conepxanue GyHKINOHATBHO-TPAPUIECKON IMHUN HAICIICHO HA MOMy4YeHUE 00yJaronuMuUCs 3HaHUH 0 (PYHKIMSIX KakK
BAKHCHIIICH MaTeMaTHYECKON MOJCIH JIJI ONMUCAaHMS M MCCISIOBaHUS Pa3HOOOPA3HBIX NPOIECCOB M SIBJCHUM B MPHUPOAEC U
oOmectBe. HM3ydeHue wmartepuana CcrnocoOCTBYET pa3BUTHIO Yy OOyYalONIMXCS YMEHHUS HCIONb30BATh pa3IMYHbIE
BBIPA3UTEJIbLHBIE CPEJICTBA A3bIKa MATEMATUKU — CIIOBECHBIE, CHMBOJIMUECKHUE, rpadrueckue, BHOCUT BKJIaa B opMHUpOBaHUE
MIPEACTABICHUM O POIM MATEMATHUKU B PA3BUTHH MUBUIN3AINN U KYIbTYPBI.

CormacHo ydyeOHOMY TUiaHy B 7—9 Kiaccax m3ydaeTcsl yueOHBIM Kypc «Anre0pay, KOTOPBIA BKIIOYACT CIICAYIOIIHE
OCHOBHBIC Pa3eibl coAepKaHus: «Uncna u BEIYUCICHHSY, «ANTre0OpandecKue BhIPAKESHUSD, « YPaBHEHUS M HEPABEHCTBAY,
«DYHKIUNY.

Ha u3ydenue ydyebHoro kypca «Anredpa» orsoautcs 306 yacor: B 7 kitacce — 102 ygaca (3 4aca B HeJien0), B 8 Kiiacce —
102 yaca (3 yaca B Henento), B 9 kimacce — 102 4gaca (3 yaca B Hezelio).



COIJEPXAHUE OBYYEHUSA
7 KUIIACC

Yucia ¥ BHIYMCTICHHA

Jpobu 0OBIKHOBEHHBIC U JICCATHYHBIC, IICPEXO/I OT OJHON (HOPMBI 3anucu ApoOeit k apyroi. IloHsTHE palliOHAIIBHOTO
YHCIIa, 3aMUCh, CPABHCHHE, YIIOPSIOYMBAHUC PAMOHAIBHBIX YUCEI. APpHPMCTHICCKUE ICHCTBUS C PAITMOHAIIBHBIMU YHCIIAMHU.
Pemenue 3ay1a4 13 peayibHOM MPAKTUKK HA YaCTH, HA IPOOH.

CreneHb ¢ HaTypalbHBIM MOKa3aTEIEM: ONpeJEIeHNe, NPeoOpa3oBaHNE BHIPAKEHUM HA OCHOBE OIpE/IEIeHUs, 3alUCh
oonpmx uyucen. [IpoleHTsl, 3amuch NPOLEHTOB B BUAE APOOH M ApoOM B BHJE NPOLEHTOB. TpH OCHOBHBIE 33/1aud Ha
MPOLICHTBI, PELICHUE 3a7a4 U3 PEAIbHON MIPAKTUKHU.

[IprimMeHeHne MPU3HAKOB IEITUMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

PeanpHble 3aBUCUMOCTH, B TOM YUCIIE IpsiMasi U oOpaTHasi IpOMOPIIMOHATIBHOCTH.

AaredpanvecKue BbIPAKCHUSA

IlepeMeHHBIE, YHCIOBOE 3HAYCHUE BBIPAKEHUSA C IIEpEMEHHOM. JlommycTrMble 3HaUYCHUS NEpEMEHHBIX. [IpencrapieHue
3aBHCHUMOCTH MEXIy BeTUYrHaMu B Buje popmynsl. Beruncnenus nmo popmynam. [IpeobpazoBanve OyKBEHHBIX BbIpaKCHHUH,
TOKJIECTBEHHO paBHBIC BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUs CyMM W MPOWU3BEACHUM, MPaBHIA PACKPBITHS CKOOOK U
IPUBCACHUS MOJTOOHBIX CIIAracMBIX.

CBOIICTBA CTENEHU C HATYPAIBHBIM I10KA3aTEIIEM.

Opnounensl ¥ MHOrowieHbl. CreneHb MHorouseHa. CI0XKEHUE, BHIYUTAHUE, YMHOXEHHUE MHOTIOUYJIEHOB. DOpMyIIibl
COKpAIIEHHOIO YMHOXKEHNA: KBaApaT CYMMBI U KBaApat pasHocTh. PopmyJsia pa3HOCTH KBaApaToB. Pa3znokeHne MHOTOUYJIEHOB
Ha MHOYKHTEJIN.

YpaBHCHUSA U HEPABCHCTBA

VYpaBHcHUE, KOPCHb YPAaBHCHHSI, PABHUIIA TPCOOPA30BAHNS YPABHEHUS, PABHOCHIILHOCTH YPABHCHHM.

JInHEelWHOE ypaBHEHHUE C OJHOM NMEPEMEHHOM, YHUCIIO KOPHEW JIMHEMHOTO YPABHEHHMS, PEIICHUE JTMHEWHBIX YPABHEHHM.
CocTaBliecHUE ypaBHEHUI MO YCIOBUIO 3aa4d. PelieHne TEKCTOBBIX 33/1a4 C IOMOMIBIO YPAaBHEHUH.

JluneitHoe ypaBHEHHE C JIBYMs TEpeMEeHHbIMM W ero rpaduk. Cuctema ABYyX IJMHEHWHBIX YPAaBHEHHHA C JBYMS
nepeMeHHbIMH. Perienne cucteM ypaBHEHHI cocoOOM MOACTaHOBKH. [IpuMepsl pelieHus: TEeKCTOBBIX 3a/1ad C MOMOIIBIO
CUCTEM YPABHECHUI.



DOyHKUNH

Koopaunara Toukn Ha npamou. Yucnoseie NpoMexKyTKH. PaccTosHrE MEX Ay IBYMS TOUKAaMHA KOOPAUHATHOW MTPAMOM.

[IpsmoyronbHas cucremMa koopauHat, ocu Ox u Oy. Abcuucca W opAuMHATa TOUYKM Ha KOOPAMHATHOM IJIOCKOCTH.
IIpumepnr rpadukoB, 3agaHHbIX (GopMynamu. UreHwe rpadukoB peanbHbIX 3aBUcuMoOcTeil. [lonstne dynkiuu. I'padux
¢byukmun. CoiicTBa byHkuumii. Jluneitnas dynkmus, e€ rpaduk. 'padux bynknuu y = |x|. I'padrueckoe perieHne TuHEHHBIX

YPaBHEHHMH U CUCTEM JINHEWHBIX YPABHEHU.
8 KUIIACC

Yucj1a 1 BBIYUCICHHUSA

KBaapartseiii kopeHb u3 uucina. [lonstue o0 uppalnmoHaibHOM uucie. JlecaTuunble TpUOTMKEHUST UPPaIllMOHATBHBIX
yucen. CoiicTBa apupMeTHUECKUX KBAJPATHBIX KOPHEH M WX NMPHUMEHEHHE K MPeoOpa3OBaHMIO YHCIIOBBIX BBIPOKEHHH U
BBIYHUCICHUAM. J|eHCTBUTEIIBHBIE YUCIIA.

CreneHb ¢ LeabIM NOKa3aTesaeM U €€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJiredpandecKkue BbIpaKeHUS

KBagpaTHbii TpEXUIIEH, PA3TI0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIIN.

Anrebpandeckas apo0b. OCHOBHOE CBOMCTBO anrcOpanueckoid npodu. CioxeHue, BHIYUTaHHE, YMHOXKCHUC, JICTICHUC
anredpanydeckux apodeit. ParinoHanbHbIe BRIpAXKCHUS U UX IIpeoOpa3oBaHuUC.

YpaBHeHUS U HEPABEHCTBA

KBaapartHoe ypaBHeHue, popMyiia KopHEH KBaJpaTHOTO ypaBHeHUA. Teopema Bueta. Perienue ypaBHeHUH, CBOIAITUXCS
K JJUHEHHBIM U KBajpaTHbIM. [IpocTeiiine npoOHO-panroHaibHble YpaBHEHUS.

I'paduueckas uHTEpHpeTanns YypaBHEHHUW C JBYMs [E€PEMEHHBIMH M CHUCTEM JIMHEHMHBIX YpPaBHEHHH C JIByMs
IepEMEHHBIMU. [IpUMeEpBI pelIeHns] CUCTEM HEJTMHEMHBIX YPABHEHHUU C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 ajIreOpanyecKuM CIiocoooMm.

UucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ OMHOM NEpPEMEHHOM. PABHOCUIBHOCTE HEPABEHCTB. JIMHEHBIE
HEPABEHCTBA C OJIHOMN nepeMeHHONH. CUCTEMBI TMHENHBIX HEPABEHCTB C OJIHON MTEPEMEHHOM.

DOyHKUUH

[Tonstue pynkunn. O0IacTh ONPEAEICHHs] U MHOXECTBO 3HaueHU GyHKUMH. CocoObl 3a1aHust PyHKIUH.



I'paduk ¢pynxuu. Urenue cBoiicTB Ppynkuuu no e€ rpaduxy. [Ipumepsl rpadukoB QyHKIMIA, OTpaKAIOUMX peaabHbIe
MPOLIECCHI.
@OyHKINH, OMUCHIBAIONINE IPSIMYI0 U 00paTHYIO MPOMOPIUOHATILHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIHN y = x2, y =
x3, y = \x, y=|x|. [paduueckoe pelicHIe YpaBHEHHUI 1 CHCTEM yPABHEHHIA.
9 KJIACC

Yucaa 4 BbIMUCICHUA

PanimonaneHbie uuncna, UppalMOHANIBHBIE YHUCIA, KOHEYHblE WM OECKOHEUHbIE AECATUYHBIE ApoOU. MHOXKECTBO
JENCTBUTEIHHBIX YHUCETI, NEHCTBUTEIBHBIE YUCIa KaKk O€CKOHEUHBIE ACCATHYHBIC TpoOu. B3auMHO 0/THO3HAYHOE COOTBETCTBHUE
MEXKAY MHOXKECTBOM JEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MIPSIMOM.

CpaBHeHHE EHCTBUTEIBHBIX YUCEN, apU(PMETHIESCKHUE NSUCTBUS C IEHCTBUTEIILHBIMI YUCIIAMH.

PazMepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUVIUTEIBHOCTH NPOIIECCOB B OKPYKAIOIIEM MHPE.

[MpubanxkEHHOE 3HAUCHUE BEIMYMHBI, TOUHOCTh NpUOInxkeHus. OkpyriaeHue uncen. [Ipukuaka u orieHKa pe3ybTaToB
BBIYHCIICHUU.

YpaBHeHUA U HEPAaBEeHCTBA

JluneriHOE ypaBHEHME. PellieHue ypaBHEHUM, CBOISITUXCS K JTMHCHHBIM.

KBampatHoe ypaBHeHue. PenieHue ypaBHEHHI, CBOMISIIMXCS K KBaJpaTHBIM. bukBaapatHoe ypaBHeHuHe. IIpuMepsr
pELICHUS YPABHEHUN TPETHEH U UETBEPTOMN CTENICHEN PA3I0KECHUEM HA MHOKUTEIIH.

Pemienue apoOHO-paliMOHABHBIX ypaBHEeHUM. Perienne TeKCTOBBIX 3a7a4 alire0paundecKium METOA0M.

YpaBHenue ¢ AByMst IepeMEHHbIMU U €ro rpaduk. Pemienve cucteM AByX TUHEHHBIX YPABHEHUH C IBYMS TEPEMEHHBIMM.
Pemienue cucteM ABYX ypaBHCHUHM, OTHO U3 KOTOPBIX JIMHEHHOE, a IPyroe — BTOpoi cTeneHu. [ 'paduueckas MHTEpIpeTaIus
CHUCTEMBI YPAaBHEHUU C JIByMsI [ICPEMCHHBIMU.

PelieHune TEKCTOBBIX 3a/1au anredpandyeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pelienune TMHENHBIX HEPABEHCTB C OMHOW NMEPEMEHHOM. PelieHre cCucTeM JIMHEMHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN.
KBaapartueie HepaBeHCTBA. ['paduueckast HHTEpIIpETaIis HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMH.

DyHKUUH



KBampatuunas Qynkuus, e€ rpagux m cBoiicTBa. llapabGona, KoopAMHATHI BEPIIMHBI MapabOibl, OCh CUMMETPHUHU
napaboJibl.

I'padukn pynxumit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = |x| , u ux cBoiicTBa.

Yucs10BbIC MOCTIEI0BATEIBLHOCTH U POrPeccuu

[loHsiTMEe YMCIIOBOM MOCIICIOBATCILHOCTH. 3a/IaHHUE MTOCIICI0BATEIBHOCTH PEKYPPCHTHON (hopMyiol u hopMysion n-ro
YJICHA.

Apudmernueckas u reoMmerpudeckas mnporpeccun. Dopmynbl n-ro wWieHa apudMETUYCCKOH U T'COMETPUUCCKOHN
MIPOTPECCHM, CYMMBI ITEPBBIX 7 YICHOB.

N3obpaxkeHne uiaeHOB apuPpMETHUECKON M TEOMETPUYECKOW TPOTPECCHM TOUYKAMHU Ha KOOPJAMHATHOM IJIOCKOCTH.
JIMHENWHBIA U SKCIIOHEHITUATIBHBIN POCT. CHOKHBIE MPOLEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IIPOI'PAMMbLI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHS IIPOTPAMMBI Y4EOHOTO Kypca «Aredpa» XapakKTepU3yOTCS:

1) maTpuoTHYecKoe BOCIUTAHUE:

IPOSBIICHUEM HHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHUCKOM MaTEMaTHKH, IICHHOCTHBIM OTHOIICHUEM K
JIOCTUKEHUSAM POCCUUCKUX MATEMATHKOB U POCCHUHUCKOW MATEMAaTUYECKOM WIKOJIBI, K UCIOJB30BAHUKO ITUX JIOCTUKECHUN B
JIPYTUX HayKax W MPUKIIAJIHBIX chepax;

2) rpa:xkaaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOTHEHHIO 00S13aHHOCTEH rpakiaHWHA U peau3allii ero mpas, IPEeACTaBICHUEM O MAaTeMaTHYSCKHX
OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYD, SBJIICHUH, MPOIEAYp TPa)JaHCKOTO OOIIecCTBa (Hampumep, BBHIOODPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXKJEHUIO DTUUECKUX TTPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTKEHUN HAYKU,
OCO3HAaHMEM BA)KHOCTH MOPAJIbHO-3TUYECKUX IPUHIIMUIIOB B JICATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOEC y4aCTHE B PEHICHUM MPAKTHYECKUX 3aa4 MAaTeMaTUYECKOW HAIPABIECHHOCTH, OCO3HAHUEM
BOKHOCTU MaTEMaTHUCCKOTO 00Opa30BaHus Ha NPOTSHKCHUHN BCCH *KU3HU JJISI YCIEITHOM mpodecCHOHATEHON IeITeIBHOCTH U
Pa3BUTHEM HEOOXOMUMBIX YMCHHUM, OCO3HAHHBIM BBEIOOPOM M MOCTPOCHHEM HHIMBHAYAIBHOM TpacKTOpHUU OOpa3oBaHUs U
AKU3HEHHBIX [JIAHOB C YYETOM JTMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOe BOCIIMTAHUE:

CIIOCOOHOCTHIO K 3MOILIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHATHIO MAaTEMAaTUUECKUX OOBEKTOB, 3aJiay, PEIICHUN,
PACCYX ICHNUH, YMEHHIO BUJIETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 NMO3HAHMS:

OopueHTalueld B AEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAayUYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSI YeIOBEKa, MPUPOJIBI U OOLIECTBA, TOHUMAHHEM MAaTEMAaTHUUYECKON HAYKU Kak cepbl YETOBEUECKON AEATEIbHOCTH,
ATAnoB €€ pPAa3BUTHS W 3HAYUMOCTH JUISI Pa3BUTHSA LIMBHIM3AIUM, OBJAJCHUEM S3bIKOM MATEMATHKW W MATEMaTHYE€CKOU
KyJIbTYPOU KaK CPEACTBOM MMO3HAHUS MHUPA, OBJIAICHUEM MPOCTEUIIIMMHA HABbIKAMH UCCIIEA0BATEIBCKON AEATEIBHOCTH;

6) pusnueckoe BocIUTaHME, POPMUPOBAHUE KYJIbTYPbI 310POBbS H YMOIMOHAJILHOTO 0JIATONIOIy M :



TOTOBHOCTBIO IIPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEpPECAX CBOETO 370POBbs, BEICHUS 3JOPOBOr0 00pasa »KU3HU
(3nopoBoe mHUTaHWE, COAaJAHCUPOBAHHBIA pEXUM 3aHATUM M OTAbIXA, peEryispHas (QU3WYEcKass AaKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBBIKA pEe(PIIEKCHH, TPU3HAHMEM CBOETO MPaBa Ha OLIMOKY M TAKOTO K€ MpPaBa APyroro 4eao0BeKa;

7) 3K0JIOrH4ecKoe BOCIIMTAHUE:

OpUEHTAllMEH Ha NPUMEHEHHE MATEMATUYCCKUX 3HAHUN IS PELICHUS 3a/ad B 00JaCTH COXPAHHOCTH OKPYKAaOLICH
cpenbl, IJAHUPOBAHHUS MOCTYNKOB M OLEHKM MX BO3MOXHBIX TOCIEACTBUNA AJIA OKPYXKAIOIIEH Cpeapl, OCO3HAHUEM
rJ1I00aJILHOIO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pEeLIeHUS;

8) ajanTanMs K M3MEHSIIOIUMCH YCJIOBUSIM COUUAIBLHON M IPUPOIHOM Cpe/ibl:

TFOTOBHOCTBIO K JEHWCTBUSIM B YCJIOBHSIX HEONPEAECNIEHHOCTH, TMOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO JIeATENBHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y APYTHX JIOAeH, MpHoOpeTaTh B COBMECTHOU EATENHHOCTH
HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIUU U3 OTbITa IPYTHUX;

HEO0OXO0IUMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCJIe POPMYIUPOBATH UJIEU, TOHSATHUS, THIIOTE3bI 00 00BEKTAX
U SBIEHUSIX, B TOM YHCII€ paHEe HEU3BECTHBIX, OCO3HABaTh AEGUUMUTHl COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH,
IUIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAILMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYaLMIO KakK BBI30OB, TPEOYIOLIMIA
KOHTpMEpP, KOPPEKTUPOBATh NPHHUMAEMBIC PEIICHUSA U JEHCTBHs, (GOPMYJIHPOBATh U OLECHUBATH PUCKU U IOCIIEICTBUS,

(hOpMHUPOBATH OIBIT.
METAINIPEJMETHBIE PE3YJIBTATHI

IloznaBaTebHbIe YHUBEPCATbHbIE YUeOHbIE /1elicTBUSA

Bba3oBbIe Jlornueckue aelicTBUA:

e BBIIBIATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC IIPH3HAKH MAaTCMAaTHYCCKUX OOBEKTOB, MOHITHH, OTHOIICHUN MCKITY
HOHATHAMH, (DOPMYIMPOBATh ONPEACICHUS IOHATHI, yCTAaHABIMBATh CYIICCTBCHHBIM NPHU3HAK KiacCH(pHUKAIINH,
OCHOBAHUS J1Jis1 00OOIIECHUS U CPaBHEHUS, KpUTEPUHU TTPOBOAMMOTO aHAIN3a;

e BOCHPHHUMATh, (HOPMYJIUPOBATH U NMPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIIbHbIC U OTPUIIATEIbHbIE, EUHUYHEIE,
4aCTHBIE U 00IIIHE, YCIOBHBIC,

e BBIIBIATh MAaTEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpPEYHUS B (DaKTax, JAHHBIX, HAOMIOACHUIX H
YTBEPXKACHHUSX, IPEAJIAraTh KPUTEPUU JJIS BBISIBIICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHH;



JeNIaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HMHIYKTUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIIOUCHUH 10 aHAJIOTHH;

pa30upaTh 10Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKAEHUH (MPSMBIE U OT TPOTUBHOIO), TPOBOJUTH CAMOCTOSATEIBHO
HECJIOKHBIE JI0KA3aTEJIbCTBA MAaTEMaTU4YECKUMX (PaKkTOB, BBICTpAauMBaThb apryMEHTALUIO, [PUBOAUTH IIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHEIC PACCyKICHUS;

BBIOMPATH CNOCO0 pemeHus y4eOHOM 3anaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pELIEHMS, BbIOMpaTh Hauboisee
MOAXOMSIIHNA ¢ Y4ETOM CAMOCTOSITENIBHO BBIACIIEHHBIX KPUTEPUEB).

Ba3zoBbIe ucciieqoBarejibCKe JIeHCTBHSA:

HCIIOJIH30BATh BOMPOCHI KaK UCCIEAOBATENICKUN HHCTPYMEHT TO3HAHMUS, ((OPMYITHUPOBATH BOMPOCHI, (DUKCUPYIOIIHE
MPOTHBOpPEYHE, MPOOJIEMYy, CAMOCTOSTEIBHO YCTAHABIMBATh HWCKOMOE U JlaHHOE, (OpMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOO TO3HUITHIO, MHEHUE;

MIPOBOJIUTE TIO CAMOCTOSATELHO COCTABIIEHHOMY IUIaHY HECIOXKHBIM DKCTIEPUMEHT, HEOONBIIOE HCCIICTOBAHUE TI0
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTEeMAaTHIECKOTO 00BEKTa, 3aBUCHMOCTEH 0OBEKTOB MEXTy COOOH;

CaMOCTOSATEILHO  (OPMYIHPOBAaTH OOOOIIEHUS ¥ BBIBOALI 10 pe3yJbTaTaM NPOBEAEHHOTO HAOJIOICHMS,
WCCIIEIOBAHMS, OIEHNBATH IOCTOBEPHOCTH MOJIYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M 0000IICHHI;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE MpoIlecca, a TAKKE BBIIBUTATH MPEAMONOKCHHUS O €0 Pa3BUTHH B HOBBIX
YCIIOBHUSAX.

Pabora ¢ ungopmanueii:

BBISIBIIATH HEJIOCTATOYHOCTh M M30BITOYHOCTH HH(OPMAITNH, TAHHBIX, HEOOXOAMMBIX JIJIS PEIICHUS 3aa4H;
BBIOMpATh, aHAIM3UPOBAaTh, CUCTCMATU3UPOBATh U WHTCPHPECTUPOBATH MHGOPMAIMIO PA3IUUYHBIX BHUJIOB U (GopM
IIPC/ICTABIICHHUS,

BBIOMpATH (OpMY TIpEICTABICHHS HHODOPMAITUH U MIDTIOCTPHUPOBATH PEIIACMBIC 33/1a41 CXCMaMHU, JTarpaMMaMu, HHOM
rpauKoi U UX KOMOUHAIMAMU;

OlIEHMBATh HAAEKHOCTh HHQPOPMAIMU MO KPUTEPUSM, TMPEIJIOKEHHbIM YYUTEIEM WIH CHOpMyTUpPOBAHHBIM
CaMOCTOSITEIBHO.

KoMMyHMKAaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE TeHCTBUS:



BOCTIpUHUMATh U (HOpMYIHpOBATh CYKICHHUS B COOTBETCTBHU C YCJIOBHSAMHU H LEIIMH OOINCHHUSA, SICHO, TOYHO,
IPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHCHbMEHHBIX TEKCTAX, AaBaTh MOSCHEHUS MO XOIy PEIICHUS
3a/1a4i, KOMMEHTHPOBATh MOJyUYCHHBIN Pe3yJIbTaT;

B XO0JIc OOCYXJCHMUS 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIIaeMOW TEeMbl, IMPOOJIEMBI, pPEIIacMOW 3a1aqH,
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA IIOWCK PEIICHUS, COIMOCTABISATH CBOU CYXKICHHS C CYXACHHIMH JPYTHX
VYaCTHHKOB JHAJIOTa, OOHApYKWBaTh pa3IMdUe M CXOJCTBO TO3WIMH, B KOPPEKTHOU ¢opme (HopMyIHpoBaTh
pa3HOTIacHsl, CBOM BO3PAXKEHHUS;

MPEJICTABIIATh PE3YIbTATHl PEIICHUS 3aJaud, IKCIIEPUMEHTA, HCCIICIOBaHUSA, TIPOEKTa, CAMOCTOATEIIbHO BLIOUpATH
¢dbopmMat BBHICTYIUICHHSI ¢ YIETOM 3a/1a4 TPE3CHTAIMN U OCOOEHHOCTEH ayUTOPHH;

MOHUMAaTh W HCIOJb30BATh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHUIYalIbHOW padOTHl MPH PEIICHUH YYEOHBIX
MaTEMaTUYECKUX 3a]1a4;

MPUHUMATH T1eJThb COBMECTHOH JICATEILHOCTH, TUTAHHPOBATH OPTAHU3AITHI0 COBMECTHOM pabOTHI, pactpe/IeiaTh BUIbI
paboT, JOTOBapHUBATKLCS, 0OCYKIATh MPOIECC U PE3yIbTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX JTFOIEH;
y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYXKIeHHs, OOMEH MHEHHUSMH, MO3TOBBIE IITYPMBI U JPYTHE),
BBITIOJIHATH CBOIO 4acTh PabOThl M KOOPAMHHPOBATH CBOM JCHCTBUS C APYTUMH UWICHAMH KOMAHJbBI, OICHUBATh
Ka4eCTBO CBOCTO BKJIa/Ia B OOITUH MPOIYKT O KPUTEPUAM, CHOPMYITHUPOBAHHBIM YUYACTHHKAMH B3aUMOICHCTBUA.

PeryasiTuBHbIE YHHBepPcaJbHbIe YueOHbIe JeiiCcTBUSA
CamMoopranuzanus:

CaMOCTOSATEILHO COCTABIATD MJ1aH, AJITOPUTM PEIIEHUS 3a1a4 (UJIM €T0 YacCTh), BBIOUPATH COCO0 pelIeHus ¢ y4ETOM
UMCIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEUICHUH C
y4ETOM HOBOM HHGOPMAIIUH.

CaMOKOHTpO.HI), IMOIHUOHAJIbHBbIN HHTEJIEKT:

BJQJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJISI IPOLECCA U pe3yJIbTaTa PEeIeHNs] MATeMaTHYeCKON 3a1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IPH PELLIEHUH 33]1a4l, BHOCUTH KOPPEKTUBHI B ACATEIBHOCTD Ha
OCHOBE HOBBIX OOCTOSITENBCTB, HAACHHBIX OIINOOK, BHIIBICHHBIX TPYIHOCTEH;

OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa ACSITENBHOCTH NOCTABJICHHONW LT U YCIOBHSM, OOBSCHATh MPUYHHBI
JOCTHXKEHHUS UM HEAOCTIKEHHUS LeNY, HAaXOAUTh OLUMOKY, 1aBaTh OUEHKY MPHOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIBTATBI



K konny oOyuenus B 7 kiaacce 00y4arONIMiics MOTYUUT CIASTYIONIME MPEIMETHBIC PE3YIbTATHI:

Yuciia 1 BBIYUCTCHUSA

BeInosniHATE, codyeTas yCTHBIE U IUCbMEHHBIC TPUEMBI, apuMeTHYECKUE NEHCTBUS C palllOHAIBHBIMU YUCIIAMHU.

HaxonuTb 3Hau€HUs] YUCIOBBIX BBIPAXKEHHUM, IPUMEHATh pa3HOOOpa3HbIE CIOCOOBI M MPUEMBI BBIUUCIECHUS 3HAUCHUH
JOpOOHBIX BBIPAKEHUM, COAEPKALTUX OOBIKHOBEHHBIE U JECATUUHBIE IPOOH.

ITepexoauTs OT OAHOW (POPMBI 3alMCH YUCEN K APYroM (mpeoOpa3oBBIBATH AECITHUHYIO JpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTU B OECKOHCUHYIO JICCATHYHYIO ApOOBb).

CpaBHHBATh U YIIOPSIIOYMBATH PALMOHAIBHBIE YHCA.

OKpyrnaTh yucia.

BBINONMHATE NPUKUAKY U OLIEHKY PE3YJIbTATA BBIUYMUCICHUHN, OILEHKY 3HAYEHUNM YHUCIIOBBIX BBIPAKECHUH. BBINOIHATH
JEVCTBUSA CO CTENEHAMM C HATYyPaJIbHBIMU MMOKA3ATEISIMHU.

[IpuMeHATh MPU3HAKHU AETMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPaAIbHBIX YHCEIT.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 33/1a4M, CBS3AHHBIE C OTHOLIEHWEM BEJIMYMH, NPONOPUMOHAIBHOCTBIO BEJIMYMH,
[IPOLIEHTaMH, HHTEPIPETHUPOBATH pPE3ylbTaThl PEUICHUS 3aJad C Y4YETOM OIPAaHUYCHMM, CBSI3aHHBIX CO CBONMCTBAMH
paccMaTpUBaEMBIX OOBEKTOB.

AJiredpanveckue BbIpaKeHHs

Hcnonb3oBath anredpanyeckyr0 TEPMHUHOJIOTHIO M CHMBOJMKY, MPHUMEHSITH €€ B MPOIECCe OCBOCHMS Yy4eOHOTO
MaTepuaa.

Haxoauts 3HaueHUs1 OyKBEHHBIX BBIPa)KEHUH IIPU 3aJJaHHBIX 3HAUCHUSAX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHusl LENOTO BBIPAXKEHUS B MHOTOWIEH IMPHBEACHUEM NOAOOHBIX CIAraéMbIX, PacKpbITHEM
CKOOOK.

BBITTONHATE yMHOKEHHE OJHOUJIEHA HA MHOTOUYJIEH U MHOTOWIEHA HA MHOTOYJIEH, TPUMEHSTH (POPMYJIbI KBapaTa CyMMBbI
Y KBaJpara pa3HOCTH.

OcCy1uecTBAsATh Pa3aoKEHUE MHOTOWICHOB HAa MHOYKHUTENU C MOMOIIbIO BBIHECEHHS 32 CKOOKM OOIIEr0 MHOXHUTE,
IPYNIIUPOBKHU CIaraeMbIX, MPUMEHEHUs (POPMYIT COKPAILIEHHOTO YMHOXKEHUS.

[IpumeHsATE TpeoOpa3zoBaHMss MHOTOWIECHOB JUJIsl PELIEHUS Pa3IUYHbIX 3a7a4 U3 MAaTEMATUKH, CMEXHBIX MPEIMETOB, U3
pEaIbHOM MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEN C HATYpaTbHBIMH [TOKA3ATENSIMU JJIs1 IPeoOpPa30BaHUs BBIPAKEHUIN.



YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHMS C OJHOM IEPEMEHHOM, NMPUMEHSAS IPABHIA TEPEX0Ja OT HCXOAHOTO YpPaBHEHHUS K
PaBHOCWJIBHOMY eMy. [IpoBepATh, ABASETCA X YUCIO KOPHEM YPaBHEHUS.

[IpumensTs rpaduueckue METO/bI IIPU PELICHUN JIMHEHHBIX YPABHEHUIN U UX CHUCTEM.

[Ton6upatk pUMEpHI AP YKCEN, SBISIOUMXCS PEMICHUEM JIMHEHHOTO YPABHEHHUS C ABYMSI IICPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM MIIOCKOCTH IpaUK JIMHEHWHOTO YpaBHEHUS C ABYMs MEPEMEHHBIMH, MOJB3YACh TPA(YHUKOM,
IIPUBOJNTH NPHUMEPHI PELIEHUS] YPABHEHMUS.

PelwaTe cucTeMbl IBYX JIMHEHHBIX YPABHEHUH € ABYMSI IEPEMEHHBIMH, B TOM YHCJIE TpaQUUecKH.

CocTaBisAiTh M pewarb JUHEHHOE YpPaBHEHHE WM CHCTEMY JIMHEHHBIX YpaBHEHUH [0 YCIOBUIO 3aJadM,
WHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 33Ja4H NOJIyYEHHBIN PE3YbTaT.

DOyHKUNH

N300paxath Ha KOOPAMHATHOW MPSIMOM TOUKH, COOTBETCTBYIOIIME 3a/IaHHBIM KOOPAUHATAM, JTYYH, OTPE3KH, MHTEPBAJIHI,
3aMMChIBaTh YMCIOBBIE MPOMEXKYTKH Ha alreOpanieckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKU MO 3aJaHHBIM KOOpAWHATaM, CTPOUTH rpaduKu JTUHEHHBIX (DYHKUIUH.
CrtpouTts rpaduk pynkunn y = [X|.

OnuceiBaTh ¢ IOMOIIBIO (QYHKIUH U3BECTHBIE 3aBUCUMOCTH MEXIY BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSIHHE, IICHA,
KOJIMYECTBO, CTOUMOCTb, IPOU3BOTUTEIIBHOCTD, BpeMs, 00BbEM pabOTHL.

Haxoauts 3nauenne GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[lonnmars rpaduueckuii cmoco0 TMPeACTaBICHUS W aHanu3a WHGPOpPMAIMM, H3BIEKATh U HHTEPIPETHPOBATH
MH(pOPMAIUIO U3 TPa)KOB PeasIbHBIX IIPOLECCOB U 3aBUCUMOCTE.

K koHI1y 00yueHus B 8 Kaacce 00ydaronuiics MOJIy4HT CIETyIOIINE TPEIMETHBIEC PE3YJIbTaThI:

Yucaa 1 BLIYUCICHHSA

Ncenonb30BaTh HavyalbHBIE TNPEACTABICHUS O MHOXKECTBE IAECHCTBUTEIBHBIX YHUCEN ISl CPABHEHHUS, OKPYTJICHHUS H
BBIYUCIIEHUH, U300paXkaTh IEUCTBUTEILHBIC YUCIA TOUKAMU Ha KOOPJUHATHON MPSMOM.

[IpumensaTs mMOHATHE apU(PMETHYECKOr0 KBAJPaTHOIO KOPHs, HAXOAUTh KBajJpaTHbie KOPHH, HCIOIB3YS IIpHU
HEOOXOJUMOCTH KaJIbKYJISITOP, BBIIOJHATH MPeoOpa30BaHUS BBIPAKEHUM, COAEPKAIIMX KBaJpaTHbIe KOPHH, HCMOIb3YS
CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucH OONBIIUX U MaJbIX YKCEN C OMOIIBIO JECATUUYHBIX Apo0Oel u crenenen ynucna 10.



AuaredOpanveckue BbIPAKECHUS

[IpuMeHATh NOHATHE CTENEHU C LETIbIM MOKA3aTeNIEM, BBITONHITh NPeoOpa30BaHus BhIPAKEHUHN, COAEPKAIIUX CTEMEHH
C LEIBbIM MOKA3aTENEM.

BBINOJHATE TOXKICSCTBCHHBIC NIPEOOpa3OBaHUS pallMOHAIBHBIX BBIPAKCHUH HA OCHOBE IIpaBHJI JCHCTBHH Haj
MHOT'OYJICHAMH M aJIreOpandeCKUMU IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOXKHUTEIIH.

[IpuMeHsATh NpeoOpa3oBaHUs BBIPAXKEHUH U1 pELIeHUs pa3IMYHbIX 3a7a4 U3 MAaTEMATUKH, CMEXHBIX MPEAMETOB, U3
pEaIbHOM MTPAKTUKH.

YpaBHeHUA U HEPABEHCTBA

Peluath nuHeliHble, KBaIPATHBIE YPABHEHUS U PAllMOHAIbHBIEC YPABHEHUS, CBOISIIIUECS K HUM, CUCTEMBI IBYX YPaBHEHUI
C ABYMS ITIEPEMEHHBIMHU.

[IpoBoUTE IpOCTEHIIINE UCCIIETIOBAHUS YPABHEHUI U CUCTEM YPABHEHHI, B TOM YHUCJE ¢ MPUMEHEHUEM TpadUUECKUX
npeAcTaBlieHH (yCTaHABIMBAaTh, UMEET JIM YPABHEHUE WU CUCTEMA YPABHEHUH PEUIEHUS, €CJIM UMEET, TO CKOJIBKO, U TTPOUEe).

[lepexonuTs OT CIIOBECHON (POPMYIMPOBKU 334a4H K €€ anreOpandeckoil MOAETH C IOMOIIbIO COCTABICHUS YPaBHEHUS
WJIM CUCTEMBI YPAaBHEHUU, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33]1a4M MMOJYYECHHBIN PE3yJIbTaT.

[IpUMeHATh CBOMCTBA YHCJIOBBIX HEPABEHCTB I CPABHEHHUS, OIEHKH, PEIlaTh JIMHEWHBIE HEPABEHCTBA C OJHOU
MIEPEMECHHOM U UX CUCTEMBI, JaBaTh rpauuecKyro WLTIOCTPAIIUIO MHOKECTBA PEIICHUI HEpaBEHCTBA, CUCTEMBI HEPABCHCTB.

DOyHKIUH

[Tonnmats ¥ UCTIONB30BaTh (PYHKIMOHAIBHBIEC TIOHATHS U A3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUYCHNUS), OTIPEACIIATh
3HauYCHUEC (PYHKIIMH 110 3HAUCHUIO apTyMEHTa, ONPEICIIsATh CBOMCTBA (PYHKITNH MO e€ Tpaduky.

CtpouTh rpapvku 37eMeHTapHbIX (PYHKLHMHA BUAA:

y=k/ix,y=x2,y=x3,y=[x|,y = X, OIHCHIBATH CBONCTBA YHCIOBOI (dbyHKIIUU 110 €€ TpaduKy.

K xonny oOyuenus B 9 kiiacce 00yUarOnUiics MOTYUNUT CIAEAYIOINE MPEIMETHBIE PE3YIbTATHI:

Yucaa 1 BBIYUCICHUA

CpaBHUBATh M YIOPAJOYMBATH PAlIMOHAIBHBIE U UPPALIMOHATIBHBIC YUCJIA.

BoinonHATe apudmernyeckue NEeUCTBUS ¢ PalMOHAIBHBIMU YMCIAMH, COYETas YCTHBIE W MHUCbMEHHBIE TMPUEMBEI,
BBITIOJIHSATH BBIYHUCICHUS C UPPALMOHAIBHBIMHU YU CIIAMH.

Haxonute 3Ha4€HHUS CTEMEHEN ¢ LENIBIMU MTOKA3aTENSIMHA U KOPHEH, BBIYUCIISATH 3HAYEHHS] YUCIOBBIX BBIPAXKCHUMU.



OKpyrsaTh JeHCTBUTENBHBIE YHCIIA, BBIIOJIHATH IPUKUIKY PE3YJIbTAaTa BRIYUCICHUH, OLICHKY YHCIOBBIX BBIPAXKEHU.

YpaBHeHHs U HEPABCHCTBA

Pewmate JMHENHbIE M KBaJpAaTHbIE YPABHEHHUS, YPABHEHHs, CBOASALIMECS K HHUM, MpOCTEUIINE ApPOOHO-palMOHAIBHbBIE
YPaBHEHUSI.

Pemare cucremsl IBYyX JIMHEUHBIX YPABHCHHUU C JIByMS IIEPEMCHHBIMU U CUCTEMBI JABYX YPAaBHEHUU, B KOTOPBIX OJHO
YPaBHEHHE HE SBJIAETCS JTMHEHHBIM.

PemaTte TEKCTOBBIE 3aJlayM aJIreOpanyecKUM CHOCOOOM € MOMOIIBI) COCTABJICHHS YPABHEHMSI MJIM CHUCTEMBI JIBYX
YPaBHEHUU C ABYMS [TIEPEMEHHBIMH.

[IpoBOMTH TIPOCTEUIITNE UCCIIEIOBAHUS YPABHEHUI W CUCTEM YPAaBHEHHUM, B TOM HHCIIC C MPUMEHEHUEM TPaPUISCKIX
MPEACTABICHHUH (YCTaHABIMBATh, UMEET JIM YPABHEHHUE WM CUCTEMA YPABHEHMH PELLIEHMUS, ECIIM UMEET, TO CKOJIBKO, U ITpoYee).

PeiaTe nuHEHBIE HEPABEHCTBA, KBAJ[paTHbIE HEPABEHCTBA, U300paXXaTh pelIEHWE HEPABEHCTB HA YMCIIOBOM MPSMOI,
3aMUChIBATH PEIIEHHUE C MTOMOIIBIO CUMBOJIOB.

Pemath crucTembl TMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOUYAIOIIUE KBAJAPATHOE HEPABEHCTBO, H300paKaTh
pELIEHHE CUCTEMBI HEPABEHCTB HA YMCJIOBOU MPSAMOM, 3aNIUCHIBATH PEIICHUE C MOMOIIBK CUMBOJIOB.

Hcenonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKINH

Pacno3naBaTh (yHKIUH H3y4eHHBIX BUAOB. [loKa3bIBaTh CXeMaTHUYECKH PACIONOKEHNE HA KOOPAMHATHON MIOCKOCTH

rpaduxoB QyHKuMi Buga: y = kx, y=kx + b,y =k/x, y =ax2 + bx + ¢,y =x3, y=x, y = |x|, B 3aBUCUMOCTH OT 3HAUCHUN
K02 (UIHMEHTOB, OMMUCHIBATH CBOWCTBA (DYHKIIUH.

Ctpouth M u300pakaTh CXEMaTUYECKH TIpadUKd KBaJpaTUUYHBLIX (PYHKIMMI, OMMCHIBATH CBOMCTBA KBaJpPaTUUYHBIX
GyHKUMIA 10 UX rpaduKaMm.

Pacno3HaBaTh KBaJlpaTHuHYIO (GYHKIUIO 10 (Gopmytie, MPUBOJAUTL MPUMEPhl KBaJApaTUUHBIX (YHKIHI U3 peanbHOM
KU3HH, (DU3UKH, TCOMCTPHHU.

YucaoBble MOCIEI0BATEILHOCTH U IPOTPECCUH

Pacno3HaBaTh apu(pMETUIECKYIO U T€OMETPUUECKYIO MPOTPECCUM MPU Pa3HBIX CIIOCO0aX 3aaHuUs.

BBINOMHATH BBIUKUCICHUS C UCMOJb30BaHUEM (POPMYJ N-ro ujieHa apudMETHYECKOW U T€OMETPUUECKON Mporpeccui,
CYMMBbI NIEPBBIX N YJIEHOB.



N306paxaTs 4ieHbI IOCIEI0BATENBHOCTH TOUKaMH Ha KOOPJUHATHOMN INIOCKOCTH.
Pewmate 3amauyu, CBA3aHHBIE C YMCIOBBIMH IOCIEAOBATEIBHOCTAMH, B TOM YHCIIE 3aJa4d W3 pPEaJbHOM KHU3HU (C
UCIIOJIb30BAHUEM KAIBKYJIATOPA, HU(PPOBBIX TEXHOIOTHM).



TEMATHUYECKOE IIJTAHUPOBAHME
8 KJIACC

KoaundecTBO 9acoB

JNeKTPOHHBbIE
HaumveHoBaHMe pa3iesioB U TeM (undposrie)
Ne i/ Kontpoabneie | IlpakTn4yeckue
NMPorpaMmel Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcesbl
) [ToBTOpeHne. BxoaHas KOHTpoJIbHAs 3 1
paborTa.
bubmmnoteka [JOK
2 Y .K 15
ucia ¥ BeluKcneHus. KBaapaTtHeie KopHI hitps:/m.cdsoo.ru/7f417af8
3 Umncna u peruncienns. CTeneHp ¢ 1eJIbIM 7 bubmmotexa [JOK
TOKa3aTelleM https://m.edsoo.ru/7f417af8
4 AnrebGpanyeckue BhIpaXeHUs. 5 1 bubmmoreka LIOK
KsagpatHslii TpéxuneH https://m.edsoo.ru/7{417af8
5 Anrebpandecknie BRIpaKEHNS. 15 . bubmmoreka LIOK
Anrebpandeckas 1pooh https://m.edsoo.ru/7f417af8
6 YpaBHeHUs U HepaBeHcTBa. KBagpaTHeie 15 1 bubnmnoreka LJOK
YpaBHEHHUSA https://m.edsoo.ru/7f417af8
7 YpaBHeHUd 1 HepaBeHcTBa. CHCTEMBI 13 butmorexa [TOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubmmotexa [JOK
8 % .H 12 1
paBHEHNS W HepaBeHcTBa. HepareHcTRa hitps:/m.cdsoo.ru/7f417af8
bubnmnotexa [JOK
O .0
? YHKUMH. LICHOBHBIC HOHATHA > https://m.edsoo.ru/7f417af8
bubnmnotexa [JOK
10 O | 9
yHKIMH. HucioBbie GyHKIKK https://m.edsoo.ru/7f417at8
11 [loBTOpenne u 06odIIeHHE 3 2 bubamorexa LIOK

https://m.edsoo.ru/7417af8
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https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
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IHOYPOYHOE INTAHUPOBAHHE

8 KUIACC
KoauvecTBo 4acoB JNeKTpPOHHbIE
Ne n/m Tema ypoka Kontpoabubsie  IlpakTnyeckune Aara ungposbie
Beero H3yveHnsi  o0pa3zoBaTelbHbIe
padoThI padoThI pecypesi
) [ToBTOpEeHNE MaTepHalna, N3y4eHHOTO )
B 7 KJ1acce.
) [loBTOpEeHNE MaTepHana, N3y4eHHOT O )
B 7 KJacce.
3 BxopaHas koHTpoJibHAs pabora. 1 1
4 KeagparHbiii KOpeHb U3 HuciIa 1 buommorexa [IOK
https://m.edsoo.ru/7f42d452
5 [TousTHE 00 MPpAIIMOHATEHOM YHCIIE 1 bubmmorexa [IOK
https://m.edsoo.ru/7t42caaa
6 JlecaTnaHbIie MPUOIIKESHAS .
WPPAIMOHATBEHBIX YHCET
7 Jlecatuyunbie mpuOIMKEHUS )
HUpPPaLMOHATBHBIX YHCEN
JlelicTBUTENLHBIC UNCTa 1
9 CpaBHeHHEe NEUCTBUTEIBHBIX YHCEN 1
10 CpaBHeHHE 1eHCTBUTENIbHBIX YHCEN 1
1 ApudmeTnuecknit KBapaTHBIH :
_ KOpeHb
12 YpaBHeHue BUa x* = a 1
13 CroiicTBa apupMeTHICCKIX . bubmmnoreka LJOK
KBaJpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862

CpoiicTBa apupMeTHIECKUX

bu6mmnorexa [JOK

14
KBaJpaTHBIX KOpPHEH https://m.edsoo.ru/7f42d862
[IpeobpazoBanue YHCIOBBIX
. bu6mmnorexa [JOK
15 BBIPAXEHHUH, COlEpHKALLUX
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
IIpeobOpa3zoBaHHe YHCITOBBIX
16 BBLIPAXKEHUM, coAepKalluX brbmorexa [TOK
P » COMEpall https://m.edsoo.ru/7t42ded4
KBaJIpaTHbIE KOPHU
[IpeobOpa3zoBaHne YHCITOBBIX
17 BBIPXKEHHM, cCOASPKaINX bubmmorexa [IOK
P » CORCPIRAI https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHH
[IpeobpazoBanue YHCIOBBIX
18 BBIpaKEHUH, collepKalux bubmmorexa [IOK
P » CORREEE https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHH
bu6mmnorexa [JOK
19 CTeneHsn ¢ LEJTBIM IToKa3aTeaeM
https://m.edsoo.ru/7t4354a4
CrannapTHas 3anmuch uncia. Pazmepsr
00BEKTOB OKPYXKAIOIIETO MUpa (OT
20 DJIEMEHTAPHBIX YacTHULL 10 bubmorexa [TOK
KOCMHU4ecKNX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTHTEIIBHOCTD TTPOIIECCOB B
OKpY>KaroIllleM MUpe
)1 CBoliCTBa CTENEHHU C LICJIBIM buomnotexa [JOK
IoKazaTelIleM https://m.edsoo.ru/7f435648
2 CBo¥icTBa CTETIEHH C LICIIBIM bubanorexa [JOK
TnokazarelieM https://m.edsoo.ru/7f435648
3 CBOMNCTBA CTEIICHU C LC/IbIM bubaunorexa [JOK
HoKa3arejieM https://m.edsoo.ru/7f435648
24 CRolicTBa CTETIEHH C LIENIBIM bubmmorexa [TOK

I1oKaszarTcjicM

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42d862
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CBoJicTBa CTENEHHU C LETBIM

bu6mmnorexa [JOK

25 ToKazaTelIeM https://m.edsoo.ru/7f435ed6
26 Ksagparubiil TpExuieH
27 KBanpaTHbIl TpEXWIeH
73 Paznoxenune KkBaapaTHOro TpéXHieHa bubmmoreka [JOK
Ha MHOXKHMTEJIH https://m.edsoo.ru/7f42{d38
29 PaznoxxeHne kBaJpaTHOTO TpEXWICHa bubmmnoreka [JOK
Ha MHOKUTEIIH https://m.edsoo.ru/7f42fd38
KonTponbHas paboTa no Temam
30 "KBanpatHeie kopHH. CTeneHH. bubmmorexa [IOK
KBapaTHEIH Tpexaen” https://m.edsoo.ru/7f42ec80
bubanorexa [JOK
3 Anrebpanseckas Apode mtps:_//m.edsoc_l)_.[_ru/7 1430382
JlonmycTrMble 3HAYEHUS TEPEMEHHBIX,
32 BXOJIAIINX B alreOpandeckie
BBIpKEHHS
JlomycTHMEIE 3HAUECHUS TIEpEMEHHEBIX,
33 BXOJSIINX B alredpanveckie
BEIPAKCHUS
34 OCHOBHOE CBOMCTBO alTreOpandecKon bubmmnoreka LJOK
apoown https://m.edsoo.ru/7f4308e6
. bubmnotexa [JOK
35 Coxpatierne xpodeit https://m.edsoi_.[ru/7f430a8a
. bubanorexa [JOK
36 Coxpatuente xpodeh https://m.edsoi_.[ru/7f430f44
. bubaunorexa [JOK
37 Cokpaterme ApoGert Im)s://m.edsoi_.[ru/7f430f44
18 CnoxeHue, BEIMUTaHUE, YMHOXKEHNE U BH6J1HOTeKa LOK |

HeJeHne aredpanvecknx Apooei

https://m.edsoo.ru/7f43128¢



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
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https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
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39 CnoxxeHue, BLIMUTAHUE, YMHOXKEHUE U bu6mmnorexa [JOK
NeNICHHEe anreOdpandeckux apooeit https://m.edsoo.ru/7£4315¢0
40 CnoxeHue, BLIMUTAHUE, YMHOXKEHHUE U bu6mmorexa [JOK
neneHue anredpanyueckux apoodeit https://m.edsoo.ru/7f4318c2
A1 CnoxeHue, BRIMUTaHUE, YMHOKEHHE U but6mmnorexa [JOK
JeNICHHEe anreOdpandeckux apooeit https://m.edsoo.ru/7f431a20
0 [IpeoOpazoBanue BhIpaKeHHH, bubsmoreka LIOK
coJiep KaIlux anredbpandeckue Ipoou https://m.edsoo.ru/7t43259¢
43 [IpeoOpazoBanue BhIpaKeHHH, bu6mmoreka LIOK
coJieprKalux anredpandeckue Jpoou https://m.edsoo.ru/7{432736
44 [Ipeobpa3zoBanne BEIpaXKEHNH, bubmmnoreka LJOK
coliepKaIInX anredopandeckue IpooHu https://m.edsoo.ru/7f432736
45 KonTponbhas pabota no teme bubimoreka LIOK
"Anrebpandeckas IpoOp" https://m.edsoo.ru/7f431d36
bubmmnoreka LJOK
46 KBanparroe ypasHerwe https://m.edsog)_.[ru/7f42eela
47 HenomHoe kBafipaTHOe ypaBHEHHE brgmeeka HOK
https://m.edsoo.ru/7t42eecla
48 HenonHoe kBaipaTHOe ypaBHEHHE RESTHOTEK HOK
https://m.edsoo.ru/7t42eecla
49 MdopMyta KOpHEH KBaIpaTHOTO bu6nnorexa [JOK
YpaBHEHUA https://m.edsoo.ru/7f42£158
50 MdopMyta KOpHEH KBaIpaTHOTO bubimoreka LIOK
YpaBHEHUS https://m.edsoo.ru/7f42£3£6
51 (dopMmyiia KOpHEH KBaPATHOIO bubmmoreka LIOK
ypaBHEHHS hitps://m.edsoo.ru/7f42f5a4
52 Teopema Buera bromicteka HOK
https://m.edsoo.ru/7f42fef0 |
53 Teopema Buera bubmmorexa [IOK

https://m.edsoo.ru/7f430076
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Pewienue ypaBHeHn#, CBOASALLMXCS K

bu6mmnorexa [JOK

s KBaJIpaTHBIM https://m.edsoo.ru/7f43¢542
55 Pewienue ypaBHeHUH, cBOASILIMXCS K bubmmoreka [JOK
KBAaAPATHBIM https://m.edsoo.ru/7f43¢3d0
56 [Ipocteiinme qpoOHO-pallHOHATBHEIE bubmmnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7t4328c6
57 [Ipocreiimne ApoOHO-palnOHANILHBIE bubsmoreka LIOK
ypaBHEHUS https://m.edsoo.ru/7f432bbe
58 PenieHne TekcTOBBIX 3a/1a4 ¢ bubmnotexa [JOK
MOMOLIBIO KBaAPATHBIX YPAaBHEHUHI https://m.edsoo.ru/7f42{75¢c
59 PelleHne TekCcTOBEIX 3a/1a4 C bubaunorexa [JOK
TIOMOIITBIO KBaJIPaTHEIX YPaBHEHUH https://m.edsoo.ru/7t42{816
60 KonTponbhas pabota no teme bubsnmoreka [LIOK
"KBanpaTHbele ypaBHeHUS" https://m.edsoo.ru/7f430112
JInHelHOEe ypaBHEHHE C IByMS
61 TIepeMEHHBIMH, €To Tpad K, MPUMeEpHI
pelieHns ypaBHEHWH B IENIBIX YHCIax
JInHelHOEe ypaBHEHHE C IBYMS
62 MepeMEHHBIMH, €r0 Tpad UK, IPUMEPHI
pelieHns ypaBHEHWH B IENIBIX YHCIax
JInHelHOEe ypaBHEHHE C IBYMS
63 MepeMEHHBIMH, €ro TpadUK, IPUMEPHI
peLIeHUs] YpABHEHUH B LENBIX YHCIAX
64 Pemenvie cuctem IBYX TUHEITHBIX
YPaBHEHUH C ABYMsI IIEPEMEHHBIMU
65 Pemienvie cuctem IBYX JTUHEITHBIX
YpaBHEHWH ¢ ABYMS TTepeMEHHBIMHI
66 Pewenue cucrem AByX JIMHEHHBIX

YPaBHEHUH C ABYMs IIEPEMEHHBIMH



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

67

[Ipumepsl perieHus cucteM
HEJIMHEWHBIX YPaBHEHUH ¢ IBYMS
MepEMEHHBIMHI

68

69

[Ipumepsl pelieHus cucteM
HEJIMHEMHBIX YPABHEHUH C JABYMS
IIEPEMEHHBIMU

I'padmueckas nHTEpIIpETALUS
YPaBHEHHS C IBYMS IIEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUH C
ABYMsl IEPEMEHHBIMU

bu6mmnorexa [JOK
https://m.edsoo.ru/7f43d6d6

70

71

I'paduueckast MHTEpIIpETALIS
YPaBHEHHS C IBYMS IIEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUH C
ABYMsl IEPEMEHHBIMU

Pemenne TexcTOBBIX 3a7a4 ¢
IIOMOIINBIO CUCTCEM y‘paBHCHI/Iﬁ

bu6mmnorexa [JOK
https://m.edsoo.ru/7f43d6d6

72

Pemrenne TekcTOBEIX 3aJa4 C
IIOMOIINBIO CUCTEM y‘paBHCHI/Iﬁ

73

74

PenreHne TeKCTORBIX 3a7a4 ©
TTOMOILIBIO CUCTEM YpaBHEHWH

UYmncnoBbie HepaBEHCTBA U UX
CBOMCTBA

75

76

77

Uncnorkle HEpaBEHCTBA U UX
CBOMCTBA

HepagreHcTBO ¢ oHOI TTepeMeHHON

JInHeliHbIE HEPAaBEHCTBA ¢ OAHON
IEPEMEHHOMN U UX PEILEHUE

buomnoTexa [IOK
https://m.edsoo.ru/7{42¢692

78

JInHelHbIe HEpaBEeHCTRBA ¢ OAHON
TIEpEMEHHON U WX pelieHne

buomnotexa [TOK
https://m.edsoo.ru/7{f42¢840



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

JInHeliHbIE HEPAaBEHCTBA ¢ OAHON

79
MEPEMEHHON U MX pElICHHE
20 CucreMbl TUHEHHBIX HEPABEHCTB C bubmmoreka [TOK
OJIHOM NEPEMEHHON U UX PELLIEHHE https://m.edsoo.ru/7f42cb88
Q1 CucTeMbl TUHEHHBIX HEPABEHCTB ¢ bubmmnoreka [JOK
OJHOMW MEepeMEHHON U X pEIIeHHE https://m.edsoo.ru/7f42¢cd2¢c
) CucreMbl JTMHEHHBIX HEPABEHCTB C
OJHOMW MEepeMEHHON U X pEIIeHHE
N3o0paxeHue pelieHus THHEHHOTO
bu6mmnorexa [JOK
83 HEPABEHCTBA U UX CUCTEM Ha
g . https://m.edsoo.ru/7f42¢9e4
YHCIIOBOM IPSIMOI
N3o0pakeHne penieHUs THHEHHOTO
bu6mmnoreka [JOK
84 HEPaBEHCTBA U UX CHUCTEM Ha
. . https://m.edsoo.ru/7f42¢9e4
YHCIIOBOM IPSIMOI
g5 KonTponbHas paboTa no Temam
"HepaBeHnctBa. CHcTeMbl ypaBHEHHH"
buomnotexa [JOK
86 [lonsTne pyHKIMHN
pynxn https://m.edsoo.ru/7t433¢12
g7 OO6iracTh onpeIeICHUs] § MHOMXKECTBO bubmorexa [TOK
3HaueHuH PpyHKINH https://m.edsoo.ru/7f433d84
88 Crroco06r1 3amanus GyHKINI
89 I'paduk pynkunn
90 CroiicTBa PyHKIINH, UX OTOOpaKeHNE
Ha rpaduke
91 YreHue u nocTpoeHue rpadukoB
byHKIUI
9 ITpumepwt rpadpukoB GyHKIINH,

OTPaKAIOILUX PEATBLHBIE POLIECCHI



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

(DyHKLMHU, ONIUCHIBAIOIINE NPAMYIO U

bu6mmnorexa [JOK

’3 00PaTHYO MPOTIOPUKOHATLHEIC ! https://m.edsoo.ru/7t434bbc
3aBHCHMOCTH, HX TpaduKu
94 ['unep6ona 1
bu6mmnorexa [JOK
r o 1
95 HiepbosIa https://m.edsoo.ru/7f4343¢2
bu6mmnorexa [JOK
I =x2 1
96 paui gyniun y = x _ https://m.edsoo.ru/7f434572
OyHkuuu y =x2, y = x3, y =YX, y = |X|;
97 };q)niecx};e eu}ileHHe y aBHCH};Iﬁ |1/1| 1 bubmmorexa [IOK
P p . M https://m.edsoo.ru/7t434d38
CHCTEM ypaBHEHUH
IToBTOpEHNE OCHOBHBIX TOHATHH U
98 METO/IOB KypcoB 7 U § KJIaccoB, 1 bubmmnoreka LJOK
obobuienne 3Hanuii / Beepoccuiickas https://m.edsoo.ru/7t4371aa
MpoBepoUHas paboTra
99 UtoroBas xoHTponbHas paboTa / 1 bubmorexa [TOK
Bcepoccuiickas nmpoBepouHas padota https://m.edsoo.ru/7t434eb4
IToBTOpEHVE OCHOBHEIX TIOHATHH H
100 METOHOB KypcoB 7 1 & KJIaccoB 1 rpineieia HOE
A yp . ’ https://m.edsoo.ru/7f4376b4
0000IIeHHE 3HAHUH
IToBTOpEHVE OCHOBHEIX TIOHATHH H
101 METOHOB KypcoB 7 M & KJIaccoB 1 brbmorexa LIOK
A yp . ’ https://m.edsoo.ru/7f436b88
00001IeHNE 3HAHWH
IToBTOpEHNE OCHOBHBIX IIOHATHH U
102 METOHOB KypcoB 7 M & KJIacCoB 1 bubamorexa LOK
FIOB KYP . ’ https://m.edsoo.ru/7f437858
00001IeHNE 3HAHWH
OBIIEE KOJIMYECTBO HACOB 11O 102

[TPOT'PAMME



https://m.edsoo.ru/7f434bbc
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IMPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBbTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM

INPOTI'PAMMOBI
7 KJIIACC
Kox IIpoBepsiemble IpeaMeTHBIE Pe3yJbTATHI OCBOEHHsSI OCHOBHOMH 00pa30oBaTeJIbHOH MPOrpaMMbl OCHOBHOT'O
HPOBEPIEMOTO o011ero o0pa3oBaHus
pe3yJbTara
1 Umcna ¥ BEIYMCICHHS
1.1 BEINONHATE, coueTast yCTHBIE M MTMCbMEHHBIE TPHEMBI, apu(pMeTHUeCKHe AeHCTBUS ¢ palllOHATBHBIMU YHCIAMHU
- HaXxonnTh 3Ha4eHUs YHUCIOBBIX BBIPAKEHHUH, MPUMEHATh Pa3HOOOPa3HbIe CIIOCOOBI U MPHEMBI BEIMMCICHHUS 3HAaUeHUH
' IPOOHBIX BBIPAXKEHUH, COAECPKAILNX OOBIKHOBEHHBIE U IECATHYHBIE IpOOH
13 IlepexoauTs OT ofHOM (OpPMBI 3alMCH YHCEN K ApYyroil (mpeodpa3oBBIBAThH ACCATHUHYIO ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B I€CATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO ACCATHUHYIO JpOOb)
1.4 CpaBHUBATE M YIIOPAOYNBATh pallMOHATBHBIE YHCTIa
1.5 OxpyrTh uncia
L6 BEINONHATE NMPUKUAKY M OLEHKY Pe3yJbTaTa BBIUYMCIECHUH, OLEHKY 3HaYeHMH UMCIIOBBIX BBIPAXEHHMH. BBINMONHATH
' JOEUCTBUS CO CTENEHSAMH C HaTypaJlbHBIMU TIOKa3aTeNsIMU
1.7 [IpuMeHAT MPU3HAKH JETUMOCTH, Pa3IoKeHNE Ha MHOXKUTENIN HaTypalbHBIX YHCEl
PermaTe npakTHKO-OpHEHTHPOBAaHHBIE 3a]auH, CBA3aHHBIE ¢ OTHOLIEHHEM BEIMYHMH, TPOIIOPLUOHATBHOCTBIO BETHYHH,
1.8 MPOLIEHTAaMH, UHTEPIPETUPOBATh PE3yJIbTaThl pEeIICHHs 3aJad ¢ YUYETOM OrpaHHYeHHUH, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMBbIX OOBEKTOB
2 Anrebpanteckie BIpaKeHHs




Hcnone3zoBaTh aﬂre6pqueCKy10 TEPMHUHOJIOTHIO U CHMBOJIUKY, IIPUMCHATH €€ B Iponecce OCBOCHUA yLIC6HOFO

2.1
MarepHaa

2.2 HaxonnTs 3HaueHNs OYKBEHHBIX BBIPAXEHUH MIPU 33JaHHBIX 3HAUSHHX MEPEMEHHBIX

53 BEIMonHATE MpeoOpa3zoBaHys LIENOTO BBIPAKEHHS B MHOTOWIEH NPUBEACHUEM IOJOOHBIX claraeéMbIX, pacKpbITHEM
' CKOOOK

24 BEINONHATE YMHOKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOTOYJEHAa Ha MHOTOYJIECH, MPUMEHATh (POpMyIbl KBaapaTa
' CYMMBI U KBaJIpaTa pa3HOCTH

5 s OcCyIecTBIATh Pa3IoKeHHE MHOTOUJICHOB HA MHOXHTENH C TMOMOLIbIO BBIHECEHUS 32 CKOOKH OOILIEro MHOXKHTEINS,
' TPYNITUPOBKHU ClIaraeMbIX, MPUMEHEHHs (POPMYIT COKPAILEHHOTO YMHOKEHHS

26 [IpuMeHATH MpeoOpa3oBaHUI MHOTOUJICHOB AJIS peIlieHNs pa3IMYHBIX 33aJa4u U3 MaTeMaTHKH, CMEKHBIX MTPEIMETOB, U3
' peaTbHOM MpaKTHKH

2.7 Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMH ITOKa3aTeNIIMHU AT TPeoOpa3oBaHUs BEIpakeHUH
3 VYpaBHEHHS U HEPABEHCTBA

11 PemiaTe nuHelHBIE ypaBHEHHMs ¢ OJHON TNEpeMEHHOM, MpUMEHss NpaBWiia Mepexofa OT HUCXOJHOTO YPaBHEHUS K
' paBHOCHIILHOMY eMy. [IpoBepsTh, sABIISeTCS M YHCIIO KOPHEM YpaBHEHUS

32 [IpuMeHATH rpaduveckue METOIbI MTPH PELLICHUH JIMHEIHBIX YpaBHEHUH M UX CHCTEM

33 IlonOupaTs mpUMepHI ap YMCceN, ABISAIOIIUXCSI PELICHHEM JINHEITHOTO YpaBHEHUS ¢ IBYMS IepeMEHHBIMU

34 CTpoNTh B KOOPAMHATHOH IJIOCKOCTH IpadMK JTHUHEHHOTO YpaBHEHHUS ¢ AByMs TIEpEMEHHBIMM; TIONB3YACh IpadUKOM,
' MPUBOANTE MIPUMEPHI PELICHNS YpaBHEHUS

3.5 PermiaTe cucTeMBl IByX TMHEHHBIX YpaBHEHHH ¢ AByMsI IEPEMEHHBIMH, B TOM YHcie IrpadHuecKu

16 CocTaBnaTh M pellaTh JWHEHHOE YpaBHEHHWE WM CHCTeMY JHHEHHBIX YpaBHEHMH IO YCIOBHIO 3aaduM,
' MHTEPIPETHPOBATH B COOTBETCTBHH ¢ KOHTEKCTOM 3a]ayuH TMONYYEeHHBIN pe3ysbTaT
4 Koopaunats! u rpaduxu. @yHKINN




41 Nzo0paxaTh Ha KOOPAMHATHOM MNpsAMOM TOUKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIAMHATaM, JY4YH, OTPE3KH,
' WHTEPBaJIbl, 3aITUCHIBATH YHCIOBBIE MPOMEXYTKH Ha alre0pantieckoM s3bike
4.2 OTMmeuaTh B KOOPAMHATHOM ITOCKOCTH TOYKH MO 3aIaHHBIM KOOpIWHATAM
4.3 Ctpouts rpaduku THHEHHBIX GyHKUMH. CTpouTh rpaduk GyHKINHN y = [X|
44 OnuceBaTh ¢ MOMOIIBIO (PYHKITNI U3BECTHBIE 3aBUCIMOCTH MEKIY BETHUHHAMHU: CKOPOCTb, BpeMsl, pACCTOSIHHE, IIEHY,
' KOJIMYECTBO, CTOUMOCTH, IPOU3BOAUTENHHOCTE, BpeMs, 00BEM paboThI
4.5 Haxoauts 3HaueHne GyHKINH 110 3HAUSHHIO €€ apryMeHTa
46 [lonnMath rpaduveckuii crnoco® TpeACTaBICHHS M aHaluza WHGOpPMAINM, W3BIEKaThb M HWHTEPIPETUPOBATH
' HHPOPMAIHIO U3 TPaUKOB pealbHBIX MPOLIECCOB U 3aBUCHMOCTEH
8 KIIACC
Konx . .
IIpoBepsiemble IpeaMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOII 00pa30BaTeILHOI NPOrpaMMbl OCHOBHOTO
HPOBEPIEMOTO o011ero o0pa3oBaHus
pe3yabTarta
1 Yucna ¥ BEIMHCICHUS
. Hcnonp3oBaTh HaudaldbHBIE NpEACTaBICHUS O MHOXECTBE NEHCTBUTENBHBIX UYHCEN IS CpaBHEHHS, OKPYIJIEHUS H
' BBIUHCIICHUH, H300paxaTh IeHCTBUTENBHBIE YHCIa TOUKaMH Ha KOOPIMHATHON MpsIMOit
[IpuMeHaTh TOHATHE apU(METHUECKOro KBaJpaTHOTO KOpHS, HAXOAWTh KBaJpaTHBIEe KOPHH, HCIONB3YyS MpH
1.2 HeoOXOIMMOCTH KAIILKYISATOP, BBIOIHATS MPeoOpa3oBaHus BRIPpAXKEHUH, COIepPKALNX KBapaTHbIE KOPHU, HCTIONB3Y S
CBOIICTBa KOpHEH
1.3 Hcnonp3oBaTh 3ayucH OONBIINX M MaJIbIX YHCEN ¢ TIOMOIIBIO NECATHUIHBIX Ipobeil u cTeneHeil uncna 10
2 Anrebpanteckie BIpaKeHHs




HpI/IMCH}ITB IIOHATHUC CTCIICHHU C IICJIBIM ITOKA3aTCJICM, BEIIIOJTHATH HpCO6pa30BaHI/I}I BLIpa)KCHHﬁ, COACPpKAINX CTEIICHN

21 ¢ L[eJIBIM ITOoKa3aTeleM
57 BEITIOMHATE TOXAECTBEHHBIE MpeoOpa3oBaHMs pPALMOHANBHBIX BBIpOXKEHUN Ha OCHOBE IpaBHI JeHCTBHUN Hal
' MHOTOWJICHAMH U alredpanideckuMu IpoosMu
2.3 PacknaneiBaTh KBagpaTHBIA TPEXWIEH HA MHOKUTETH
24 [IpuMeHaTh TpeoOpa3oBaHUs BRIPAKECHUH AJIS pElIeHHs Pa3IMYHBIX 3a/1ad U3 MaTeMaTHKH, CMEXHBIX MPEeIMETOB, U3
' peallbHOM MpaKTHKH
3 VYpaBHEHHS U HEPABEHCTBA
11 Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS W pallMOHATIbHBIC YpaBHEHMS, CBOJAIINECS K HUM, CHCTEMBI IBYX
' YpaBHEHUH ¢ ABYMS MepEeMEHHBIMHI
[IpoBoaNTh NMpocTelie uccle0BaHus ypaBHEHUH U CUCTEM YpaBHEHUH, B TOM YHCIIe ¢ TPUMEHEHHEM I'paduiecKux
3.2 npecTaBlIeHUH (ycTaHaBIUBaTh, UMEET M ypaBHEHUE WIIH CHCTEMa YpaBHEHHH pellieHts, €ClIM UMeeT, TO CKOJBKO, U
npotee)
13 [lepexoauTh OT coBecHOH GOPMYITHPOBKH 33a]a4H K e€ alredpantieckoil MoIeH ¢ TOMOIIBIO COCTaBIIEHUS YpaBHEHHS
' WM CUCTEMBl YpaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aaiil MOMyUYeHHBIH pe3yabTaT
[IpyMeHATh CBOICTBa YHMCIOBBIX HEPABEHCTB [UIS CpaBHEHMs, OLIEHKH, pellaTh JMHEIHble HepaBeHCTBA € OJHOM
34 MEepeMEeHHON M MX CHCTeMBI, JaBaTh TpadUUecKylo WLIIOCTpallMI0 MHOXECTBa PEIIeHUH HepaBeHCTBa, CHUCTEMBI
HEpaBEeHCTB
4 DOyHKIUH
il [ToHNMAaTh ¥ UCTIONB30BATh GYHKITMOHATHHBIC TIOHATHS U S3BIK (TEPMUHBI, CHMBOJIMUECKHE 0003HAUCHHUS ), OTIPEIENATh
' 3HaueHHe PyHKIHMH MO 3HAUECHUIO apTyMeHTa, ONpeAeNaTh cBoiicTBa PyHKIMHU O €€ rpaduKy
CrpouTs rpaduku HIeMeHTapHBIX GYHKINN BUA:
4.2 y=k/x




kix
, ¥V =X%,y =Xy = [X|, OHCHIBATh CBOMCTBA YHCIOBOH (PYHKIUHU 1O €€ rpaduKy

9 KUIIACC
Kox IIpoBepsiemble IpeaMeTHBIE Pe3yJbTATHI OCBOEHHsSI OCHOBHOMH 00pa30oBaTeJIbHOH MPOrpaMMbl OCHOBHOT'O
HPOBEPIEMOTO o011ero o0pa3oBaHus
pe3yJbTara
1 Umcna ¥ BEIYMCICHHS
1.1 CpaBHUBATH M YIOPSAIOUHBATH PAllMOHATBLHEIE U HUppaAIllHOHATLHBIC YHCIa
12 BrimonHsaTe apudMeTniueckue NeHCTBUS C pallMOHAIBHBIMH YHCIaMM, coueTas YCTHble U MUChMEHHBbIC MPHEMBI,
' BBITIONHSATH BBIYUCIECHUS C UPPAlMOHATBHBIMU YHCTAMH
1.3 HaxoanTs 3HaueHUs cTeneHe! ¢ IeNbIMI ToKa3aTelIMU H KOpHeH, BBIUNCIATh 3HaUSHHs YHCIOBBIX BhIpaXeHUI
1.4 OxpyriaTh JeHcTBUTENbHBIC YHCTa, BRITTOMHATH IPUKHUIKY pe3yIbTaTa BEIYUCICHUH, OLIEHKY YHCIOBBIX BBIpaXKCHHUH
2 VYpaBHEHUS U HEpaBEHCTBA
51 Pemats nuHeitHble 1 KBaipaTHBIC YpaBHEHUS, YpaBHEHH S, CBOASIINECS K HUM, POCTEHIINE TpOOHO-paIlioHaIbHbIe
' ypaBHEHHUS
55 Pemats cucteMbl ABYX THHEHHBIX YpaBHEHUH ¢ IBYMS TIEpEMEHHBIMH U CUCTEMBI IBYX YpaBHEHU, B KOTOPHIX OJTHO
' ypaBHEHHUE He SIBISETCS JTMHEHHBIM
)3 Pemats TekcToBBIE 3a7aun anredOpanieckuM CIIOCOOOM C TIOMOIIBIO COCTABICHUS YPAaBHEHHS MIH CHCTEMBI JIBYX
' YpaBHEHUH ¢ ABYMS MepEeMEHHBIMHI




HpOBO,Z[I/ITB HpOCTCﬁLHHC HCCIICAOBaHUA ypaBHCHI/Iﬁ n CHUCTCM ypaBHCHI/H\/'I, B TOM YHCIC C IIPUMCEHCHUEM

2.4 rpagpuuecKnuX MpeACcTaBIeHUH (HalpuMep, yCTaHABINBATh, UMEET JIM ypaBHEHHE WK cHcTeMa YpaBHEHUH pelleHts,
€CITH UMEET, TO CKOJIBKO)
55 PeriaTe nuHelHBIE HepaBEeHCTBA, KBapaTHBIE HEPABEHCTBA, N300paXkaTh peLlIeHHEe HEPAaBEHCTB HA YHCITIOBOM MPAMOI],
' 3aIMUCBIBaTh PeIleHNEe ¢ TTOMOLILIO CHMBOJIOB
"y PemaTte cucTeMbl JMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEpPABEHCTB, BKJIIOYAOLIME KBaJpaTHOE HEPABEHCTBO,
' n300pakaTh pellieHNe CUCTEMBl HEPaBEHCTB Ha UNCIOBOM MPAMOH, 3aITUCHIBATh PEllIEHHE ¢ TOMOIBIO CHMBOJIOB
2.7 Mcnonb30BaTh HEpaBeHCTBA NPH PEIIEHUH Pa3InIHbIX 33134
3 OyHKUHH
PacrniozHaBaTh (YHKUMH HW3yUYeHHBIX BHJOB. IloKa3bIBaThb CXeMaTHYECKH pacloIoKeHHE Ha KOOpAMHATHOM
3.1 TUIOCKOCTH TpadukoB ¢yHkiMi Buma: y=kx, y=kx+b, y=k/Xx, y=ax’+bx+c, B 3aBUCUMOCTM OT 3HaueHHH
Kod¢UINEHTOB, OMMICHIBATH CBOMCTBA (HYHKINH
15 Iloka3bIBaTh cXeMaTHYECKH PacIlONIOKEHHE HAa KOOPAMHATHON TUTIOCKOCTH IrpadpukoB GyHKUMH BHAa Yy = VX, y = |X| 1
. OIHCHIBATh CBOMCTBA HYHKIUH
33 CTponTh M M300paxaTh cXeMaTHUeCcKH IpadpukHu KBaApaTHYHBIX (YHKLUHH, OMHMCHIBAaTh CBOMCTBAa KBaJpaTHUHBIX
. byHKIMI 1Mo nX rpadukaM
14 PacrniozHaBaTh KBagpaTHUHYIO (YHKIHMIO TIO (hopMyJie, TPUBOIUTE MPUMEPHl KBaAPATUUHBIX (YHKLUUI U3 pealbHON
' KHU3HU, PU3UKH, TEOMETPUHI
4 ApudmeTnueckas 1 reoMeTprHIecKast Iporpeccuu
4.1 PacrniozHaBaTh apr(pMeTHIECKYIO H TEOMETPHIECKYIO IPOTPECCHH MPH Pa3HBIX clocobax 3aJaHus
42 BEINOMHATE BEIYMCICHUS C HCTIOTB30BaHUEM (POPMYIT #1-TO UieHa apu(PMETHUECKOH U TreOMeTPUIECKOH MPOrpecchid,
' CYMMBI TIEPBBIX N YICHOB
4.3 N3006pakaTh WIeHBl NOCIEI0BATENBHOCTH TOUKAMH Ha KOOPIMHATHOM TUTOCKOCTH




44

Pemrars 3aJa4M, CBA3aHHBIC C YHCIIOBBIMH ITOCIICAOBATCIIBHOCTAMHKU, B TOM YHUCIIC 3aJa4YH U3 pCaHBHOﬁ KHU3HU (C

MCTIOJIb30BaHUEM KalIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHI)




INPOBEPAEMBIE 3JIEMEHTBI COAJEP KAHUA

7 KJIIACC
Kon IIpoBepsiemblii 31eMeHT coaepKaHHUA

1 Umncna ¥ BEIYHCIEHUS

. J{poO1 OOBIKHOBEHHBIE U ECATHUHBIE, TIEPEXO] OT OJHON (opMBI 3amicH Apobeil k Apyroil. IToHsATHe palMoHATIBEHOTO
' qucia, 3alich, CPAaBHEHNE, YIOPAA0OUMBAHNE PALIIOHATBHBIX YHCET

1.2 ApudmeTnueckue IeHCTBHA ¢ pallOHATBHBIMU YHCIaMH. PellleHne 3ajad U3 pealbHOM MPAaKTUKK Ha YacTH, Ha APOOH

13 CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OINpelelieHne, peoOpa3oBaHie BBIpa)KEHUI Ha OCHOBE OMNpEETeHMS, 3alllch
. OOJIBIINX YHCEeN

14 IIporeHTEl, 3aIiCh MPOLEHTOB B BIIE APOOH U JpoOU B BHAE MPOLIEHTOB. TpH OCHOBHBIE 331aUl Ha TPOLIEHTHI, PEIICHNE

3aJa4 U3 peallbHOM MPaKTHKU

1.5 IIpuMeHeHNe TPU3HAKOB IETUMOCTH, pa3oKeHNE Ha MHOXHUTENH HaTYpaTbHBIX YHCEN

1.6 PeanbHBIe 3aBUCMMOCTH, B TOM YHCIIE IpsAAMas U oOpaTHas MPONMOPLUHOHATBHOCTH
2 Anrebpanteckie BIpaKeHHs

2.1 IlepeMeHHEBIe, YMCIOBOE 3HAUEHHE BRIPAKEHHS ¢ TIepeMeHHOM. JlomycTHMBIe 3HaUeHHsI TepeMEHHBIX

2.2 IIpencraBneHne 3aBUCUMOCTH MEX/y BETMUYMHAMHU B BUe GopMybl. Berancnenus no popmynam

23 IIpeobpazoBanie OYKBEHHBIX BBIpasK€HUI, TOXKAESCTBEHHO PaBHBIEC BBIPaKEHUS

2.4 CBolicTBa CTENIEHN C HaTypaJIbHBIM ITOKa3aTeNeM

2.5 OpHouwleHbl U MHOTOWIeHbI. CTeneHb MHOrowieHa. CllojkeHNe, BEIMUTaHNE, YMHO)KEHHE MHOTOUICHOB




26 ®opMyITbl COKpAIIEHHOTO YMHOXKEHUS: KBaIpaT CyMMBI M KBaJpaT pa3HocTH. (DopMyna pa3HOCTH KBaapaToB. Pasnoxenne
' MHOT'OYJIEHOB HA MHOXKUTEIH
3 VYpapHeHHA

3.1 VYpaBHeHMe, KOpeHb YpaBHEHMsI, TPpaBUIa peoOpa3oBaHus YpaBHEHHUS, pAaBHOCHIIBHOCTh YpaBHEHUH

32 JInHelHOEe ypaBHEHHE ¢ OHOM NEPEMEHHON, YHCIIO KOPHEH JIMHEITHOTO YpaBHEHHUS, PELICHNE TUHEHHBIX YPaBHEHHH

33 CocTtaBiieHHe YypaBHEHHH 110 YCIIOBHIO 3a7a4. PellleHne TEKCTOBBIX 3a/1a4 ¢ TOMOLIBIO YPaBHEHUH

34 JluHeltHOe ypaBHEHHE ¢ IBYMS IEPEMEHHBIMU U €T0 Ipaduk

15 CucrteMa ByX JTUHEHHBIX ypaBHEHMIl ¢ JBYMS NMepeMEHHBIMHU. PellleHne cucTeM YpaBHEHHH cITOcOOOM TOJACTaHOBKH.
' IIpuMeps! perieHNs TEKCTOBBIX 33aJa4 ¢ MMOMOIIBIO CHCTEM YpaBHEHUH
4 KoopanHats! 1 rpaduku. OyHKIMH

4.1 Koopnunara Toukn Ha mpsiMoit

4.2 UncnoBele TpoMeXKyTKH. PaccTosiHue MeKIy IBYMS TOYKaMH KOOPAMHATHOM MPSMOM

4.3 IIpsaMoyronbHas cucteMa koopanHat, ocl Ox u Oy. Abciyicea M opJHaTa TOYKH Ha KOOPIUHATHOM TUTOCKOCTH

4.4 [Ipumepsl rpadukoB, 3a1aHHBIX popMylaMu. UTeHne rpapuKoB pealbHBIX 3aBUCUMOCTEH

4.5 Ionsarue pynkimn. I'papux GyHkumn. CBoiicTBa GyHKIMHA

4.6 JIuneitnas pyHkuus, eé rpadpuk. I'padpux pyHKIuN y = [X|

4.7 I'paduueckoe pelieHne TNHEIHBIX ypaBHEHUH W CUCTEM JIMHEHHBIX YpaBHEHHH

8 KIIACC
Kon IIpoBepsiemMblii 31eMeHT coAepKAHHUA

1 Urcna ¥ BEIYHCIEHUS

1.1 KBagpaTHslit kKopeHb U3 urcina. [loHsTHe 00 nppalMoHaTbHOM uHcie. JecATHUHBIE TPUOTMKEHUS UPPAllMOHATBHBIX YHCeN




CpoifcTBa apu(MeTHUECKUX KBaJpaTHBIX KOpHEH M MX TpUMEHEHHEe K TpeoOpa3oBaHUIO YHMCIOBBIX BBIpAKEHUH M

h2 BBIUHCIIEHUSAM. JlecTBUTENbHBIE YHCTa
1.3 Cremnens ¢ LenbIM IMokaszareneM M €€ colicTBa. CTaHIapTHas 3alKch YHcia
2 Anrebpanveckie BhIpaXeHHs
2.1 KBagpaTHbIit TpEXHIeH, pa3iokeHHe KBaIPaTHOTO TPEXWIEHA Ha MHOXKHUTETH
2.2 Anrebpanieckas pods. OcHOBHOE CBOMCTBO anredpanteckoil [poou
23 CrnoxeHue, BHIYUTaHNE, YMHOKEHHE, IeTIeHHE alNreOpanieckux apooei
2.4 PanmonansHbie BRIpaKeHUS M MX TIpeoOpazoBaHue
3 VYpaBHEHHS K HEPABEHCTBA
3.1 KBagpaTHoe ypaBHeHue, popMyia KopHEH KBajpaTHOro ypaBHeHHs. Teopema Buera
3.2 Penienne ypaBHeHUH, CBOASIINXCS K IMHEHHBIM U KBaAPATHBIM
33 [Ipocreiine ApoOHO-pallMOHATBHBIE YPAaBHEHHS
14 I'paduueckas MHTepHpeTalMss YpaBHEHHMH ¢ JBYMS TE€pEeMEHHBIMH M CHCTEM JIMHEHHBIX YpaBHEHMH C JABYMS
' nepeMeHHBIMH. [IpuMephl pellieHNs CHCTeM HETMHEIHBIX YpaBHEHUH ¢ IBYMS IEpEMEHHBIMU
3.5 Permienne TekcTOBBIX 3aJa4 anreOpandeckuM criocoooM
3.6 UrncnoBrle HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0fHOM ITepeMeHHOMN
3.8 PaBHOCHIIBHOCTE HEpPAaBEHCTB
39 JInHeliHBIe HEpaBEHCTBA C OJHON MTEPEMEHHOMN
3.10 CHcTeMBl TMHEHHBIX HEPABEHCTB C OJTHOM NEpEMEHHON
4 DOyHKIHUH
4.1 [TonsaTtue pynkuuu. O6MacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHUH PyHKIH. CrocoOsl 3aaHus GyHKIUI
4.2 I'padux pynkumu. UteHne cBoHCTB GYHKINH 1O e€ rpaduxy




4.3 ITpumepsl rpadpukoB GYHKUMH, OTPaXAIOINX peaTbHbIE MPOLECCHI
4.4 MyHKILIH, ONHCHIBAIOLINE MPSIMYIO H 0OpaTHYIO MPONOPLHNOHANBHEIE 3aBUCHMOCTH, UX IpadUKu
4.5 OyHKIMU y =X y = x°
4.6 Oynkmn y = 0x, y = |x]
4.7 I'paduueckoe pelieHne YpaBHEHUH U CHCTEM ypaBHEHUH
9 KIIACC
Kon IIpoBepsiemMblii 31eMeHT coAepKAHHUA
1 Urcna ¥ BEIYHCIEHUS
1.1 PaumoHansHbIe Uicia, HPpalMOHATBHBIE YHCIA, KOHEUHBIE M OECKOHEUHBIE IECITHHIHBIE IpOOH
- MHoXecTBO JeHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE YHCTa Kak OeCKOHEUHbIe AecATHUHBIE ApoOH. B3auMHO oHO3HaUHOE
' COOTBETCTBHE MEX/Ty MHOKECTBOM JICHCTBUTENBHBIX YHCEN U KOOPAMHATHOU TpsMoil. CpaBHeHHE AeHCTBUTEIBHBIX YHCE
1.3 ApudmMmeTtnieckue neicTBUSA ¢ NeHCTBUTENLHBIMI YHCIAMH
W3Mepenus, npuOIMKeHUs, OLEHKH. PazMephl 00BEeKTOB OKpYKaloIero MUpPa, JTUTENEHOCTE IPOLIECCOB B OKPY>KaloIieM MUpE.
1.4 [IpubmmxE€HHOEe 3HaueHHe BENIMYHMHBI, TOUHOCTb NpHOMIKeHHs. OkpyrieHue uucen. lIpukmaka M OLIEHKa pe3yabTaToB
BBIYHCIIEHUI
2 VYpaBHEHHS U HEPAaBEHCTBA
2.1 YpaBHEHHUS ¢ OOHOW MEPEMEHHON
2.2 JInHeliHoe ypaBHeHMe. PellleHne ypaBHEHUH, CBOSAIINXCS K JIMHEITHBIM
23 KBanpaTtHoe ypaBHeHue. PellieHne ypaBHEHHH, CBOASIINXCS K KBaAPaTHBIM
2.4 bukBanpaTtHoe ypaBHeHHe. [[puMephl pelieHnst ypaBHEHUN TPETheH M UeTBEPTOH CTETICHEH pa3IOKEHNEM Ha MHOXKHUTEIH
2.5 Pemienne npoOHO-paliioHaTBHBIX YpaBHEHHH




2.6

Cucremsl ypaBHEHU I

2.7 VYpaBHeHME ¢ AByMsI TEPEMEHHBIMH H €T0 rpadpuk
2.8 Pemenne cuctem IByX THHEHHBIX YPaBHEHHH ¢ ABYMs ITEPEMEHHBIMHU
2.9 Pemenne cucreM IByX ypaBHEHHH, OHO M3 KOTOPHBIX JIMHEIHOE, a Ipyroe — BTOPOH CTENEHU
2.10 I'paduueckas MHTEpIIPETALIUA CUCTEMBI YpaBHEHHUI ¢ ABYMS NIEpEMEHHBIMU
2.11 Pemniennie TekcTOBBIX 33124 anredpanieckuM criocobom
2.12 UucnoBele HEpaBEHCTBA U UX CBOMCTBA
2.13 Pemennie MTMHEHBIX HEPABEHCTB ¢ OHOM IIEPEMEHHON
2.14 Penienne cucteM TUHEHHBIX HEPABEHCTB C OAHOM NMEpEMEHHOMN
2.15 KBanpaTHbIe HepaBeHCTBa
2.16 I'paduueckas MHTEpIIpETALUs HEPABEHCTB M CUCTEM HEPABEHCTB € AIBYMS IIEPEMEHHBIMU
3 OyHKIMH
3.1 KBagpatiunas ¢yHkuus, e€ rpadguk 1 cBoiictBa. [lapabona, KoopAHHATE BEPIIMHEI Mapabobl, OCh CHMMETPHH MapaboIbl
3.2 I'paduxu pynkimit y=kx, y=kx+b n uxX cBolcTBa
33 I'paduku GyHkuuit y=~k/x, y = x* 1 X cBOMCTBA
34 I'paduku GpyHKIMIT , 1 UX cBOIcTBa
4 YucnoBble TOCIEI0BATENBHOCTH
41 OnpeneneHue 1 cocoObl 33JaHUS YHCIIOBBIX MTOCTeI0BaTeNbHOCTEH. 3aaHNe MOcIeI0BaTENbHOCTH PEKYPPEHTHON (hopMyIToi
' 1 GOpMYIIOH #-TO UIIEeHA
4.2 Apudmerndeckas mporpeccust. PopMynsl #-To WieHa apu(pMETHIECKON IPOrpeccui, CyMMBI MIEPBBIX 7 WICHOB
43 I'eomeTpuueckas nporpeccus. @opMyIIbl #-TO WieHa TeOMETPHIECKOH MPOrpeccut, CYMMBI TIEPBBIX # YJICHOB
44 N3006paxeHne 1WieHOB apu(pMeTHIECKOH U TreoMeTpHUecKOi TIporpeccHii ToukaMu Ha KOOPAMHATHOM IITOCKOCTH. JIMHENHHBIN 1

3KCHOHCHL[PI2UIBHLII>1 pocT




4.5

CIoKXHBIE TTPOLCHTHI




INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOU OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Kon
NpOBEPSIEMOro
TpebdoBaHUSA

IIpoBepsiemble TpeOOBaHUSA K IPeAMETHBIM Pe3y/JIbTATAM O0CBOEHHsI OCHOBHOI1 00pa3oBaTeIbHOIl
NPOrpaMMbl OCHOBHOT'0 001ero oopasosanus Ha ocHoBe PT'OC

VMenne OIIEpHUPOBATH ITOHATHAMHU: MHOXKECTBO, ITIOAMHOXKECTBO, OIICPpALIMH HAl MHOXKCCTBAMU; YMCHHUE OIICPUPOBATH
IIOHATHUAMM: rpa(b, CBS3HBII rpa(b, ACPEBO, LHUKII, MPUMCEHATL HUX IIPU PEIICHHUHU 3aJa4; YMEHHUC HCIIOJIB30BATH
rpa(bnqecxoe MPECACTABJICHUC MHOXKCECTB IJIsI OIMUCAHUA PCAJIbHBIX ITPOLCCCOB U HBHCHHﬁ, IIpH pEIICHUH 3a4a4 U3

OPYTUX YUeOHBIX NPEIMETOB

VMenne OIICPHUPOBATHL TIOHATUAMMU: OIIPEHACICHUEC, AKCHUOMA, TEOpEMaA, MOKA3ATCIBCTBO; YMCHHE PACIIO3HABATH
HUCTHHHBIC U JIOKHBIC BBICKA3bIBAHUSA, IIPUBOANTE NPUMCEPBI U KOHTPIIPUMEPEIL, CTPOUTH BBICKA3BIBAHUA U OTPULIAHUA

BBICKa3EIBAaHUH

VMenne OIIEPHUPOBATH TMOHATHAMMU: HATYPAJIBHOC YHCIIO, ITPOCTOC U COCTABHOC YHUCIO, ACIIMMOCTH HaTypaJIbHBIX
YHUCCI, IIPU3HAKHU ACITMMOCTH, LIEITOC YHUCIIO, MOOYJIb YHUCIIA, OOBIKHOBEHHAS ,Z[pO6B n JccaTUYHasA ,Z[pO6B, CTaH,Z[apTHHﬁ
BUIO HYHCIIA, PAllMOHAJIIBHOC YHCIIO, HpPPALHOHATIBHOC YHCIIO, apI/I(bMCTI/ILICCKI/H\/’I KBa,Z[paTHLIﬁ KOpCHb, YMCHHC
BBITIOJIHATH HCﬁCTBHH C YHCIaMH, CpAaBHHUBATL U YHOPAOOUHMBATL YHUCIA, IIPCACTABIATH HHCIIA Ha KOOPHHHaTHOﬁ

MPSAMOH, OKPYTJIATh YHCIa; YMEHUE J1eNIaTh MPUKUAKY U OLEHKY Pe3yJIbTaTa BEIUNCICHUH

VYMeHHe omnmepHpoBaTh MOHATHAMM: CTENEHb C LENBIM IOKa3aTeneM, apupMeTHUeCKHH KBaJpaTHBI KOPEHS,
MHOTO4JIEH, aldredpanyeckas ApoOb, TOKAECTBO; 3HAKOMCTBO ¢ KOpPHEM HATYpalbHOW CTETEHH OOJbIIe €AMHUIIBL;
YMEHHE BBITIOTHATH PacuéThl MO (opMynaM, MpeoOpa3oBaHUS LENBIX, JPOOHO-PALMOHANBHBIX BBIPAKEHHH H
BBIpa)KEHUI ¢ KOPHAMMU, pa3ioKEeHHEe MHOTOHIeHa Ha MHOXKUTEINH, B TOM YHCIIE C UCTIOIB30BaHUEM (POpMYIT pa3sHOCTH

KBaaApaToOB U KBaJlpaTa CYMMBI U PA3HOCTH

VMenne OIIEPpHUPOBATH IMOHATHAMHU: YUCIIOBOC PABCHCTBO, YPABHEHHUC C OHHOﬁ HCpCMCHHOﬁ, YHUCJIOBOC HEPABCHCTBO,

HEPaBCHCTBO C HCpCMCHHOfI; YMEHHUC peIlaTh JIMHEHHBEIE H KBaApaTHBIC YpPAaBHCHUA, ,Z[pO6HO—paI_[I/IOHaJ'IBHLIC




YpaBHCHHUA C OHHOﬁ HCpCMCHHOﬁ, CHCTEMBI IBYX JIMHETHBIX ypaBHeHHfI, JIMHEITHBIE HEpPaBCHCTBA U UX CHUCTCEMBI,
KBaJApaTHBIC 1 ,Z[pO6HO—paI_[I/IOHaJ'IBHLIC HEpaBCHCTBA € OHHOﬁ HCpCMCHHOﬁ, B TOM HHCJIC IIPU PCUICHHUH 3ada4 U3
APYTUux mnpeAMETOB M IMPAKTHYCCKHUX 3a4av; YMCHHE HCIIOJbB30BATH KOOPAMHATHYIO NPAMYIO W KOOPIAWHATHYIO

IIJTIOCKOCTS AJIA I/I306pa)KCHI/I$I pCH_ICHI/Iﬁ ypaBHCHI/H\/'I, HEPAaBCHCTB U CUCTEM

VYMeHHe onepupoBaTh MOHATUAMU: (PYHKIUS, TpaduK GYHKUNH, HYTH (PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
MIPOMEKYTKH BO3pAcTaHUs, yObIBaHMS, HaHOOJNbIIee M HaMMEHbIlee 3HAa4eHUS (PYHKLUMH; YMEHHE ONEepHpOBATH
MOHATHAMM: TpsMas TPONOPLUMOHANBHOCTh, JHHEHHas (YHKUMSA, KBagpaTHUHas (yHKUMS, oOpaTHas
MPONOPLHOHATBHOCTD, Mapadona, Tunepoosa; yMeHHe CTPOUTh rpaduku (YHKIMH, MCMONb30BaTh IpadpuKu A
OTpeIeNIeHNs CBOMCTB MPOLIECCOB U 3aBUCHMOCTEH, [Tl pellieHHd 3a7ay U3 IPYTUX YUeOHBIX PEeAMETOB U pealbHON

KU3HHU; YMCHHC BhIpaXXaThb Q)opMynaMH 3aBUCUMOCTH MEKAY BEIIMUNHaAMHU

VMenne OIIEPHUPOBATH NOHATUAMMU: ITOCIICNOBATCIILHOCTD, apI/I(bMCTI/ILICCKaSI H TCOMETpHYICCKAA IPOTPECCHHN; YMCHHUEC
HCIIOIB30BATEL CBOMCTBA HOCHCHOBaTCHBHOCTCﬁ, (1)OpMy.]'ILI CYMMBI 1 O6H_[CFO WICHA IIpU pCUICHUH 3a1a4, B TOM YHUCJIC

3aja4 U3 IpYruX y4eOHBIX MPEIMETOB U peaTbHOMN KU3HU

VMenne pemiaTh 3ala4M pa3HbIX TUIIOB (B TOM YHCJIC Ha MPOUECHTHI, JOJIN U YaCTH, IBUKCHHUC, pa60Ty, LICHY TOBAapoOB
U CTOMMOCTH IIOKYIIOK M YCIYTI, HAJIOTH, 3ada4U M3 obacTH YIpaBJ€HUA JIUYHBIMH U ceMeHHBIMHU Q)HHchaMH);
YMEHHUC COCTABIATHL BBIPAXKCHUA, YpPaBHCHUA, HEPABCHCTBA MW CHCTCMBI IIO YCIOBHUIO 3aJavd, HCCIICOOBATH

TIOJTYUCHHOC PCUICHUC U OLICHHUBATL HpaB,Z[OHO,Z[O6HOCTB TIOJTYUCHHBIX PE3YIILTATOB

VYMeHHe omnepupoBaTh MOHATHUAMH: (PUTypa, TOUKa, OTPE3OK, NpsAMas, JIyd, JIOMaHas, yroi, MHOTOYTOJBHHK,
TPEYTrOJNbHUK, PaBHOOEIPEHHBIH M PaBHOCTOPOHHUM TPEYTrONBHUKH, NMPSIMOYTOJIBHBIN TPEYroNbHUK, MeIHaHa,
OHCCeKTpuca M BBICOTa TPEYTONBbHUKA, UETBIPEXYTONBHHK, NMapajule]orpaMM, poMO, NMpsIMOYTOJbHHK, KBajapart,
Tpamneiys; OKpy>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHUE peliaTh 3a/1a4H,
B TOM YHCII€ M3 TOBCEIHEBHON >KM3HU, Ha HAXOXXJACHHE NeOMETPUUYECKUX BEIHUMH C NMPUMEHEHHEM HM3YHYEeHHBIX

CBOMCTB (pUTYp U PaKTOB

10

VMenne OIICpHUPOBaThL TIOHATHAMH: PaBCHCTBO (1)I/Il“yp, PAaBEHCTBO TPEYTOJBbHUKOB, MapaJlJICIBHOCTL U

NEePNEHANKYIAPHOCT MPAMBIX, YTOJI MEXIY NMPSAMBIMH, TIEPICHANKYISAP, HAKIOHHAs, MPOEKLHs, mogodue ¢puryp,




HO,Z[O6HLIC TPEYTOJIbHUKN, CUMMCTPHA OTHOCUTCIBHO TOYKH H HpHMOﬁ; YMEHHUC DPACIIO3HABATL PABEHCTBO,

CUMMETPHIO U Tofo0ue GUryp, napauieTbHOCTh U NEPIEHANKYIIPHOCTD MPSIMBIX B OKpY>KaroIlleM MHpe

11

VYMeHue oneprpoBaTh MOHATHAMH: [UIHHA, PACCTOSHHUE, YToJl (BEIMYMHA YIila, CHHYC M KOCHUHYC YIJla TPEyTroJbHHKa),
TUTOILAb; YMEHHE OLICHUBATh Pa3Mephl MPEAMETOB 1 OOBEKTOB B OKPY KaIOIIEM MHUPE; YMEHHE MPUMEHATH (POPMYJITBI
nepuMeTpa M TJIOLIaJd MHOTOYTOJBHHUKOB, JJHMHBI OKPYXHOCTH M IUIOIAAM Kpyra, oobema MpsIMOYTOJBHOTO
napaieNenunea; yMEHHE TPHMEHATh TPHU3HAKM pPAaBEHCTBA TPEYTOJNBHUKOB, TEOpPEMYy O CYMME VIJIOB
TpeyroibHuka, TeopeMmy Iludaropa, TpUrOHOMETPHUECKHE COOTHOLIEHMS IS BBIUYMCIEHUS IIMH, PAacCTOSHUII,

wronagei

12

VYMeHne m3zobpaxaTh TUTOCKHE (GHUTYyphl M MX KOMOMHAIINM, MPOCTPAHCTBEHHBIE (PUTYpPHI OT PYKH, C TOMOLIBLIO

LICpTé)KHI:IX HHCTPYMCHTOB M SJICKTPOHHBIX CPEACTB 110 TEKCTOBOMY WJIM CUMBOJIBHOMY OITMCAaHHUIO

13

VMenne OIICpHUPOBAThL TIOHATHAMHU: TIPAMOYI'OJIbHad CHUCTEMA KOOPAWHAT; KOOPHAHUHATHI TOYKH, BCKTOpP, CyMMa
BEKTOPOB, IIPOU3IBEACHNE BEKTOPA Ha YUCIIO, CKAIIAPHOC TPOU3BEACHUE BEKTOPOB,; YMEHHUEC HCIIOJIL30BAaTh BEKTOPHI 1
KOOPAWHATHI I IPEACTABIICHUA JaHHBIX U PCUICHHUA 3a1a4, B TOM YHCJIC U3 IPYTHUX yLIC6HLIX IIpECIAMETOB U pCaHBHOﬁ

JKHU3HU

14

VYMeHHe onepupoBaTh TMOHATHAMM: CTOJOHMKOBBIE W KPYTOBBIE THArpaMMbl, TaONUIEI, cpelHee apu(PMETHUECKOE,
Me/lMaHa, HauOoJblliee U HAUMEHbIlee 3HAaUeHUS, pa3Max YHCcIOBOro Habopa; yMeHHe H3BJIeKaTh, HHTEPIPETHPOBATh
U TIpeoOpa3oBBIBaTh MH(OPMAIIHMIO, MPEICTABICHHYIO B TaOMUIaX M Ha AUarpaMMax, OTpa)Kalollyl CBONCTBAa M
XapaKTEPUCTUKH pealIbHBIX MPOLECCOB M ABJICHUI; YMEHHE paclio3HaBaTh H3MEHUNBBIE BETMUMHBI B OKPYXKAIOILEM

MUpe

15

VYMeHHe omnepHpoBaTh MOHATHUSAMH: CIy4YailHBIH ONBIT (CIydalHBIH SKCIEPHUMEHT), 3JEMEHTapHOe COOBITHE
(37eMeHTapHBIH HMCXO[) CIIy4aifHOTO ONBITA, cAy4daiHoe COOBITHE, BEPOATHOCTh COOBITHS; yYMEHHE HaXOAMTh
BEPOSATHOCTH CITy4alHBIX COOBITHH B OMNBITaX ¢ PaBHOBO3MOKHBIMH 3JI€MEHTapHBIMH COOBITHSMH; YMEHHE peliaTh
3ajaudl METOJOM OpraHM30BaHHOTO Tepebopa M C HCIOIb30BaHMEM IpaBHIa YMHOXEHHS; YMEHHE OIICHMBATh

BEPOATHOCTH PCAIBHBIX COOEBITHH H HBHCHHﬁ, IIOHUMAaTh pOJIb IMPAKTHYCCKU HOOCTOBEPHBIX U MAITOBCPOATHBIX




COOBITHH B OKpYXKaroleM MUPE U B )KU3HHU 3HAKOMCTBO € TIOHATHEM HE3aBUCUMBIX CO6LITHﬁ; 3HaAaKOMCTBO C 3aKOHOM

OOJILIIIHX YHCENT U €T0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

VMenne BLI6I/IpaTB HO,Z[XO,Z[}II_LII/H\/’I HBYqCHHLIﬁ METOH MJIA PEIICHUA 3ada'u, ITPUBOANTE ITPUMEPEI MAaTEMATUUCCKHUX
3aKOHOMCpHOCTCﬁ B IIPUPOAC U KU3HH, PACIIO3HABATDH IPOABJICHUC 3daKOHOB MAaTEMAaTHKH B UCKYCCTBE, OIIUCHIBATH
OTACIBHBIC BBIAANOIMHUECH PE3YIILTATHI, MOJIYUCHHBIC B XOAC PASBUTHA MAaTEMATUKHN KaK HAYKH, IIPUBOIUTH ITPUMEPEI

MaTEMaTHUYCCKUX OTKpLITHfI " UX aBTOpPOB B OTEeUYECTBEHHON H BCCMHpHOﬁ HCTOPpHUHU




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D ITO MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT coAepKAHHUA

1 Uucna ¥ BEIYMCICHHS

1.1 Hatypanbnsle u niensle yncna. [I[pu3Haku JeTMMOCTH LETbIX YUCE

1.2 OOBIKHOBEHHBIE M IECATUYHBIE TPOOH, TIPOLIEHTHI, OECKOHEUHBIE TEpHOANYECKHE APOOH

1.3 ParmonansHeie uncna. ApupMeTHIecKie oNepalty ¢ pallioHaTbHBIMH YHCITIaMHU

1.4 JlelicTBuTenpHbie ynicha. ApudpMeTHIecKre ONepaluy ¢ AeHCTBUTEIBHBIMI YHCTaMHI

1.5 [TpubnmxEHHBIE BEIUMCIEHUS, TPaBUiIa OKPYTJIEHHS, TIPUKH/IKA U OLICHKA pe3yJIbTaTa BEIYMCICHUN
2 Anrebpanveckie BhIpaXeHHs

2.1 bykBeHHBIE BEIpaXKeHHS (BBIpaXKEHHS ¢ IEpEMEHHBIMHU )

2.2 Crenens ¢ HenbIM nokazareneM. CTeNneHs ¢ palMOHANBHBIM Moka3ateiaeM. CBOHMCTBa CTEIEHN

23 MHorouneHsl

2.4 Anrebpantieckas qpoob

2.5 ApudmeTniecknil KOpeHb HaTypallbHOU cTeneHu. J{eHcTBUSA ¢ apudpMeTHUECKUMH KOPHIMH HaTypaJIbHOMN CTENEHH
3 VYpaBHEHHS K HEPABEHCTBA

3.1 Lenble U ApOoOGHO-paIOHAIbHEIE ypaBHEHUS. CHCTEMBI M COBOKYTTHOCTH YpaBHEHUH

3.2 Lenble 1 ApoOGHO-paliOHAIbHEIE HepaBeHCTBA. CHCTEMBI M COBOKYTTHOCTH HEPABEHCTB

3.3 Penrenne TekcTOBEIX 3a1a4

4 YucnoBble TOCIEI0BATENBHOCTH

4.1 ITocnegoBaTeILHOCTH, CIIOCOORI 3aJaHU IOCIEa0BATEIbHOCTEH

4.2 Apudmerndeckas U reoMeTpruieckas nporpeccui. Gopmyna clI0XKHBIX MTPOLEHTOB




DOyHKIHUH

@OyHKIMA, criocoObl 3a1anus GyHKUMHU. ['padpuk GyHkimmn. O6macTs onpeaeneHus U MHOXECTBO 3HaueHUH ¢pyHkuun. Hymn

5.1 ¢byHkimu. [IpoMeyTKH 3HAKOMOCTOSHCTBA. [[pOMEXYTKH MOHOTOHHOCTH (YHKUMH. MakcuMyMbl H MUHUMYMBI (pyHKLHH.
Hanbonbiiee n HanMeHblllee 3HaUeHHE (YHKIMU Ha TPOMEKYTKE

6 KoopauHaTsl Ha IpsAMOH M TITOCKOCTH

6.1 KoopaunaTHas nmpsamas

6.2 JlexapTOBBl KOOPANHATEI Ha TUTOCKOCTH
7 I'eomeTpus

7.1 I'eomeTpuueckue GUTYpHl M X CBOMCTBa

7.2 Tpeyronsank

7.3 MHOTOyroIbHUKH

7.4 OKpYyXHOCTB U KPYyT

7.5 H3mepenne reoMeTpHIECKUX BETUIHH

7.6 BekTopr! Ha IUTOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA

8.1 OmnucarenpHas CTaTHCTHKA

8.2 BeposTtHocTh

8.3 KombunaTopuka

8.4 MHoxecTBa

8.5 I'padwi




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O MPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI I YYEHUKA

* Maremaruka. Anrebpa: 7-i kiacc: 6a30Bbiil ypoBeHb: yueOHUK; 15-¢ uznanue, nepepadoranHoe Makapsiues FO.H.,
Munarok H.I'., Hemkos K.W. u ap.; nox penakuueit Tensikosekoro C.A. AkunoHnepHoe o01ecTBo «3maTenscTBo
«IIpoceenicHue»

» Marematnka. Anrebpa: 8-i1 kimacc: 6a30BbIi YPOBEHb: YueOHUK; 16-¢ u3nanue, nepepadborannoe Maxkapsiues FO.H.,
Munmiok H.I'., Hemxos K.U. u ap.; mox pemakimeit TemsikoBckoro C.A. AkunonepHoe o01mecTBo «M3matenscTBo
«IIpocseuieHue»

» Marematuka. Anrebpa: 9-it kiacc: 6a30BbIl YpOBEHB: YUeOHHK; 15-¢ u3nanue, nepepabotanHoe Makapoiues FO.H.,
Munntok H.I'., Hemmiko K.W. u ap.; nox penakiueit Tenskorckoro C.A. AkinoHepHoe o0miecTBo «M3aaTenbcTBO

«IIpoceenienue»

METOANYECKHME MATEPHUAJIBI IUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






