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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma 1o anredpe Ha ypoBHE OCHOBHOTO 00111ero oOpazoBanus (nanee [Iporpamma)
SIBJISICTCSI COCTAaBHOM 4acThIO OCHOBHOM oOpa3oBarenbHOo# mporpammbel OUY «Hapo-®omuHckast
mkona «Hanpasinenuey.

Anrebpa sBiSeTCSs OAHMUM U3 ONOPHBIX KYpPCOB OCHOBHOIO 00IIero o0Opa3oBaHUs: OHa
oOecnieunBaeT U3yUeHHUE IPYTUX IUCLHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTAapHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
Pa3Butne y oOydaromuxcsi HayyHbBIX IPEACTABICHUN O MPOUCXOXKAECHUH M CYLUIHOCTHU
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTHUYeCKOH HayKoll SBICHUN u
IPOIIECCOB B TpUpPOAE U OOIIECTBE, pPOJM MATEMaTHUYECKOTO MOJCIHPOBAHUS B HAYyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUSI M KAuecCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anredpbl 00ecrevrnBaeT pa3BUTHE YMEHUS Ha0Ji01aTh, CPAaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILUIEHUS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTb CBOU
JEHCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCs: OHHM HCIOJNB3YIOT JCIyKTHBHBIE |
WHAYKTUBHBIE PAaCCyXJCHUS, 000OIIeHHEe M KOHKPETH3aIMI0, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mpeanoyaraeT 3HAYUTEIBHBIH OO0BEM CaMOCTOSTENBHOW JAEATEIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  peIIeHuEe 3ajJady  SBJSeTCs  peaju3aluei
JeSTEIbHOCTHOIO ITPUHIIKIIA O0yUEHUS.

B ctpykType mporpammel y4eOHOTro Kypca «Anredpa» Aisi OCHOBHOTO 00I1ero o0pa3zoBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJAEpKAaTeIbHO-METOANYECKNE JIMHUU: «Yucna ¥ BBIYUCICHUSY,
«AnreOpanyeckue BhIpaXEHUs», «YpaBHEHHs U HepaBeHCTBay, «DyHkuuny. Kaxmas uz atux
COJIEpKaTEeIbHO-METOANYECKHX JINHUN Pa3BUBACTCS HAa MPOTSHKEHUM TPEX JIET U3yUeHUs Kypca,
B3aMMOJICHCTBYS C APYTMMHU €ro JUHUSIMH. B Xole u3yueHus yueOHOro Kypca oO0ydarouumcs
IIPUXOJUTCS JIOTUYECKU PACCYXkaTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B cBsi3n
C OTHUM B MporpamMmy ydeOHOro Kypca «AnreOpa» BKIIOYEHbI HEKOTOpPHIE OCHOBBI JIOTHKH,
IPEJCTaBICHHbBIE BO BCEX OCHOBHBIX pa3fenax MaTeMaTHMYecKoro oOpa3oBaHHUs U
CHOCOOCTBYIOLIHE OBJIaI€HHIO 00yYarOIUMHUC OCHOB YHUBEPCATBHOTO MATEMaTHUECKOTO SI3BIKA.
ConepxatelbHOM U CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «AIredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copnepxanue nuHUM «Yucaa W BBIYMCIEHUS CIYKUT OCHOBOM JJis JajdbHEMILIEro M3ydyeHus
MaTeMaTHKH, CHOCOOCTBYET Ppa3BUTUIO Yy OOyYaroluxXcs JIOTMYECKOrO  MBIIIJICHHUS,
(OpMHUPOBAHHIO YMEHHMS IOJI30BATHCS ANTOPUTMAMH, a TAK)KE MPUOOPETEHUIO MPAKTUUECKUX
HABBIKOB, HEOOXOIMMBIX i TOBCEIHEBHOM KH3HU. Pa3BUTHE MOHATHA O YUCIIE Ha ypOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HPPALMOHAIBHBIMU YHCIIAMHU,
dbopMupOBaHUEM MPEACTABICHUN O JACHCTBUTENHFHOM 4HCIE. 3aBEpIICHHE OCBOSHUS YHCIIOBOM
JMHUW OTHECEHO K CpeHEMY O0IleMy 00pa30BaHUIo.

CogepxaHue IByX alnreOpandeckux JUHUN — « AreOpanyeckue BRIPAKECHHS» U «YpaBHEHHS U
HEPAaBEHCTBa» CHOCOOCTBYeT (popMHpOBaHHIO y OOydarolUXCsi MaTeMaTHYeCKOro ammapara,
HEOOXOJUMOTO JUIsl peIIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX TMPEAMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe oCHOBHOTro o0rmiero oOpa3oBaHHs y4eOHBIM MaTepual
TPYNOUPYETCS BOKPYT pPAlMOHANBHBIX BBIpOKEHUN. AnreOpa IeMOHCTPUPYET 3HAYCHUE
MaTE€MaTUKU KaK fA3bIKa JUIsI OCTPOEHUS MATEeMAaTHYECKUX MOJIeNIeH, OMUCaHUsl MPOIECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anredOpe BXOAAT TaKKe JajbHEiIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAWMOro, B YaCTHOCTH, JJs OCBOEHHUS Kypca
uH(GOpPMAaTUKHU, W OBJAJICHUE HaBbIKaMHU JEIyKTUBHBIX paccyxiaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (POPM CITIOCOOCTBYET pa3BUTHIO BOOOPaXKEHUs, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Cogepxanne (QpyHKIMOHAIbHO-TpadUUIECKON JTHHUM HAIEICHO Ha MOJTy4YeHHe O0yYaroImuMUCs
3HaHWHN 0 QYHKIUAX KaK BaXKHEHUINIEH MaTeMaTUYECKOW MOJIEIH /I OMMCAHUS M UCCIEIOBaHUS



pa3sHOOOpa3HbIX TPOLIECCOB M SBJICHUH B mpupoae M obmecTBe. l3yueHue Marepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHHs HUCIOJb30BAaTh PAa3UYHBIC BBIPa3UTEIbHBIC
CpeACTBa sI3blKa MAaTEMaTHKH — CIIOBECHbIE, CUMBOJIMYECKHE, I'paduuecKkue, BHOCUT BKJIAJ B
(dopMHpOBaHUE MPEAICTABICHUH O POJIM MATEMATHUKH B PA3BUTUU [IMBUIIM3AIMU U KYJIbTYPBI.

COAEP KAHUE OBYUYEHMUS
7 KJACC
Yucya 1 BLIYUCICHUS

JpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEX0]] OT OAHOM (hopMBI 3amucu Apobeilt K Ipyroil.
[TonsiTHE PaLlMOHAJIBHOTO YHUCIIA, 3aIlMCh, CPABHEHHE, YIOPAJOYMBAHNE PALMOHAIBHBIX YHUCEIL
Apudmernueckue qeicTBUS ¢ pallMOHAIBHBIMU YKcIaMy. Pelienne 3a1a4 u3 peaabHON MPaKTUKA
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKA3aTEIEM: OIpPEEIEHNE, IPe0Opa30BaHue BBIPAXKEHUN HA OCHOBE
OIpeieNIeHus, 3auch O0nbIKMX yncen. IIponeHTsl, 3anuce NPOLEHTOB B BUE ApoOU U 1podH B
BH/JIE ITPOLICHTOB. Tpy OCHOBHBIE 33/1a4d Ha IIPOLEHTHI, pELICHUE 33]1a4 U3 PEATbHON ITPAKTHUKHU.
[TpuMeHeHrEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HATYPaJIbHBIX YHACEI.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.
Anredpanyeckne BbIPaKeHUSA

IlepemeHHbIE, 4YHMCIOBOE 3HAYEHUE BBIPAXKEHUA C IMepeMeHHOM. J[lomycTumble 3HayYeHUs
nepeMeHHbIX. [IpeacTraBiienne 3aBUCUMOCTH MKy BETUIMHAMH B BUIC (hOpMYITbl. Beraucienus
no ¢opmynam. [Ipeobpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO PaBHBIC BBHIPAXKEHUS,
npaBuja npeoOpa3oBaHusl CyMM M MPOM3BEICHUIM, MPABUIIA PACKPBITUS CKOOOK M TPUBEIACHUS
MOJI0OHBIX CIaraeMbiX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM IMOKa3aTEIIEM.

OpHounenbl W MHorowieHsl. CrteneHb MHoOrousieHa. Clo)XKeHHE, BbIUMTAHHE, YMHOMXEHUE
MHOTOWICHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXKEHHUSI: KBaJpaT CyMMBbI M KBaJpaT Pa3HOCTH.
®dopmya pa3HOCTH KBaapaToB. Pa3nokeHre MHOrOWIEHOB HA MHOYKUTENH.

YpaBHeHusi M HepaBeHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHUS, IpaBUjia IPeoOpa3oBaHUs YpPaBHEHUs, PaBHOCHUIBLHOCTb
YPaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YMCJIO KOpPHEH JIMHEWHOrO ypaBHEHUS, pELICHUE
JIUHENHBIX ypaBHEeHUI. COoCTaBlIeHNE ypaBHEHUH 10 YCIIOBUIO 3a7a4u. PenieHne TeKCTOBBIX 3a7a4
C IOMOILBIO YPAaBHEHHU.

JluneliHoe ypaBHEHME C JABYMS IIepeMEHHbIMM U ero rpadguk. Cucrema ABYX JHMHEHHBIX
ypaBHEHUU C JABYMsl TIepeMEHHBIMHU. PeleHue cucteM ypaBHEHUH CIIOCOOOM MOJCTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHM.

DOyHKIUH

Koopaunara Toukn Ha npsimoi. UucnoBsle MpoMexyTKU. PaccrosiHue Mexay IByMs TOUKaMHU
KOOPJIMHATHOW IIPSIMOM.

[IpsamoyronbHass cucrtema KoopauHaT, ocu Oxu Oy. AOcmucca W OpAMHAaTA TOYKHM Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTel. [lonstue pynkuunu. I'paduk Gynkiun. CoiictBa pynkuuii. JInneitnas
byukus, e€ rpaguk. I'papuk Gynkuun y = |x|. 'paduueckoe pemieHue IMHEWHBIX YpaBHEHUN U
CUCTEM JIMHENHBIX YPABHEHUMN.

8 KJIACC

Yuciia 1 BLIYUCICHUSA



KBaapartHusiii kopeHb u3 uncia. [Torstue 00 nppanroHaabHOM yucie. JlecaTHIHbIe TPUOTHKEHUS
UppanMoHaIbHBIX yncen. CBoWcTBa apu(pMeTHIECKUX KBAJPAaTHBIX KOPHEH M UX MPUMEHEHHE K
peoOpa3OBaHUIO YUCIIOBBIX BBIPAXKEHUM U BBIUMCICHUSIM. JleficTBUTEbHBIC YHCTIA.

Crernens ¢ 11e7bIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCIa.

Anredpanyeckne BbIPaKeHUA

KBaznpatHsiii TpEXwieH, pa3ioKeHNe KBaIPaTHOTO TPEXWICHa HA MHOKUTEITH.

Anrebpanueckasi 1poob. OcHOBHOE CBOHCTBO anredpanyeckor npodu. CioxkeHue, BHIYUTAHHE,
YMHOXKCHHUE, JeleHHe anreOpandyeckux JapoOedl. PaunnoHanpHBIE BBIpOXKEHHS U HX
peoOpazoBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBaapatHoe ypaBHeHue, popMmysia KopHel KBajpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHMI, CBOASIIMXCSA K JMHEWHBIM M KBajpaTHbIM. IIpocrelimme apoOHO-palnnoHaIbHbIE
YpaBHEHUS.

I'paduueckas uHTEpHnpeTalysi ypaBHEHUH C JBYMS IEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YPaBHEHHUH € IByMs [IEpeMEHHBIMU. [ [pruMepsl pelieHns cucTeM HETMHEWHBIX YPABHEHUM C IBYMs
IIEPEMEHHBIMM.

Pemienne TeKCTOBBIX 33714 AJIreOpandecKiuM CIoCOOOM.

YucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO € OAHOI MepeMeHHOM. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHEITHbIe HEpaBEHCTBA C OJHOM nepeMeHHON. CucTeMbl JTUHEHHBIX HEPABEHCTB C
OJIHOM ITIEPEMEHHOM.

DOyHKIUHA

[Tonstue pynxuuu. O6aacTh ONpEAeNCHHUsSI U MHOKECTBO 3HauUeHUH pyHKkImMU. CriocoObl 3a1aHus
GyHKIMIA.

I'paduk ¢pynxuuu. Yrenue cBoilictB ¢pyHkuuu no e€ rpaduxy. Ilpumeps! rpadguxos ¢GyHKUIUH,
OTpaKAIOIIKX PEaIbHbBIE MPOLIECCHI.

@YHKINH, OMMCHIBAIOLIUE MTPSMYIO U 00paTHYIO MPONOPLIMOHANIbHbBIE 3aBUCIMOCTH, UX TPapUKU.
OyHKIMU y =x2, y =x3, ¥y = x, y=|x|. I'padhnueckoe peuieHre ypaBHEHUH U CUCTEM YpaBHEHUH.

9 KIIACC
Yucia 1 BLIYUCIECHUSA

PannonanbHble yKcna, uppaloHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JECSITUUHBIE APOOU.
MHOXecTBO JeHCTBUTENbHBIX YHCEN, JIeHCTBUTENbHbIE YUCla Kak OECKOHEUHbIE JeCTHUYHBIE
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JIEHCTBUTENBHBIX YUCEN U
KOOPJMHATHOU IIPSIMOM.

CpaBHCHI/IC JEHCTBUTEIIBHBIX YHUCCII, apI/I(pMCTI/IquKI/IC JIEHCTBHS C ASMCTBUTEILHBIMH YHCIIAMH.
PaSMepLI 00BEKTOB OKpYyXKaromero Mupa, JJUTCIIbHOCTD ITPOLICCCOB B OKPYKAKOIICM MHUPC.

[TpubmmxéHHOE 3HaUeHNE BETMYHHBI, TOUHOCTh MpuOmkeHus. Oxkpyriaenue uncen. [Ipukuaka u
OLICHKA PE3YJIbTAaTOB BHIYUCICHUH.

YpaBHeHHUsS M HEPABEHCTBA
JInnelinoe ypaBHeHuMe. PenieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMi, CBOASAIIMXCA K KBaJpAaTHBIM. bUKBagpaTHOE
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEe M YETBEPTOM CTEIECHEW pa3loKEHHEM Ha
MHOHUTEIH.



Pemenue npoOHO-panMOHAIBHBIX ypaBHEHWH. PeleHne TEKCTOBBIX 3aj1ad alreOpandecKum
METOJIOM.

YpaBHeHUE ¢ ABYMS IEPEMEHHBIMH U €r0 rpaduk. Pemenue cucteM IByX JIMHEHHBIX ypaBHEHUN
C IBYMs IIEpeMeHHBIMHU. Pelenne cucteM IByX ypaBHEHHUH, OHO U3 KOTOPBIX JIMHEHHOE, 4 IPyroe
— BTOpOii crenenu. I'paduueckast ”HTEpIpeTaIHsl CHCTEMbl YPAaBHEHHIA C IBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CrocoOoM.
YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienue MMHEHHBIX HEPABEHCTB C OAHON NEpEMEHHOM. Penenrne cucTteM JTMHEMHBIX HEPABEHCTB
¢ ogHOW mepemeHHO#. KBanparHeie HepaBeHCTBa. ['paduyeckas nHTepnpeTanus HEPAaBEHCTB U
CHUCTEM HEPaBEHCTB C JIByMs IEPEMEHHBIMHU.

DOyHKIUHA

KBanparnunas ¢pyskmus, e€ rpaguk u cBoiicta. [lapaboia, KOOpAHMHATHI BEPIIMHEI TapadoIIkI,
0Cbh CUMMETPHH 1apadoibl.

I'paduku Gynxmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux cBoiicTBa.
YucaoBble MOCI€10BATETLHOCTH U MPOTPECCHH

[loHsiTHe 4YKCIOBOM TOCHEAOBATEIIBHOCTU. 3aJaHuE IIOCJIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmyoii u popmysoi n-ro dieHa.

Apudmernueckas U reomerpuueckas mnporpeccuu. @opMmyiibl #-ro 4ieHa apupMeTH4ecKol u
F€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300paxeHue 4jIeHOB apU(PMETUYECKOM U T'€OMETPUYECKOH Iporpeccuil TOYKamMHM Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIOHEHUIUAIbHBINA POCT. CII0KHBIE IPOLICHTHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE  pe3yJbTAThl OCBOGHUS  NPOrpaMMbl  ydyeOHOro  Kypca  «Anredpa»
XapaKTepU3YIOTCH:

1) naTpuoTHYeCKOE BOCIINTAHHE:

IPOSIBIIEHUEM HMHTEpeca K MPOLUIOMY M HACTOAILIEMY POCCUHCKONM MaTeMaTUKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHUSAM POCCHHCKMX MAaTEMaTUKOB M POCCUICKOM MaTeMaTHYeCKON
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTUKEHHUM B IPYrvX HayKaxX U MPUKIATHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

FOTOBHOCTBIO K BBIMOJIHEHUIO O0s3aHHOCTEH TIpakJaHWHA U peaju3aldd ero Ipas,
IpPEJCTAaBICHUEM O MaTeMaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJIEHUH, TPOLIETyp TPaKIaHCKOTo o0IiecTBa (HampuMmep, BbIOOPHI, OMPOCH), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKHUX MpOOJieM, CBA3aHHBIX C MPAKTUUYECKUM IMPHUMEHEHHEM JOCTHKEHHUN
HAyKH, OCO3HAHHEM BaKHOCTHU MOPAIbHO-3THUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE YYacTHE€ B pEIIEHWH MPaKTUYECKUX 3aJad MaTeMaTH4eCcKON
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4YeCKOTro 0Opa30BaHUs Ha MPOTSHKEHUHU Bcei
’KU3HU JIJIS1 YCHEIIHOM npodeccnoHalbHOM e TEeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAIbHOW TpaeKTOpHUM OOpa3oBaHUS U
’KU3HEHHBIX MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIMTAHHUE:

CIIOCOOHOCTBIO K AMOLMOHATILHOMY M 3CTETUYECKOMY BOCIIPUSTHUIO MaTeMaTUYeCKUX OOBEKTOB,
3a/1a4, peLIeHU, pacCyKIEHHUI, YMEHUIO BUAETh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;



5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHUEHTAIUEH B JESATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HaYYHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEeKa, MPUPOAbl U OOIIEeCTBAa, MOHMMAHUEM MaTeMaTHYecKOi
HAYKH KaK chephl 4eTTOBEUECKOH JIEATEIIPHOCTH, ITAIOB €€ Pa3BUTHUS M 3HAYMMOCTH JIJISl Pa3BUTHS
UBUJIN3AI[UH, OBJIAJICHUEM SI3bIKOM MaTEeMAaTUKH U MAaTEMaTHUECKON KyJIbTYpPOU KakK CPeCTBOM
IMO3HaHWA MHpPa, OBJIAJICHUCM HpOCTefIHlHMH HaBbIKaMH HCCHGHOB&TCHLCKOﬁ ACATCIIbHOCTH,

6) puznyeckoe BocnUTAHUE, (POPMUPOBaAHME KYJILTYPbl 3J0POBbS M 3MOLUOHAJIBHOIO
Os1aronosyqusi:

FOTOBHOCTBIO MPUMEHSATh MaTeMAaTUYECKUE 3HAHUSA B HMHTEPECcax CBOETO 3J0POBbs, BEICHUS
3I0pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHSITHHA U OTABIXA,
perynspHas pu3nueckas akTUBHOCTb), C(hOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO KE MpaBa JpPyroro 4eloBeKa,

7) 3K0JI0rH4YecKoe BOCIIUTAHUE:

OpUEHTAllMel Ha NPUMEHEHUE MAaTeMaTH4YEeCKUX 3HAaHMU /I peleHus 3ajad B 00JacTH
COXPAHHOCTH OKpYXalollei cpefbl, IMJIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXHBIX
NOCHEACTBUM JUIsl OKpY’KaIOLIEH cpesbl, 0CO3HAHUEM IJ100aJIbHOIO XapakTepa SKOJIOIMYECKHUX
npo0JieM U myTel UX pelieHus;

8) ajanTanus K N3BMEHAIIUMCS YCJIOBUSM COUMATbHONW M IPUPOAHOM Cpeabl:
TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSX HEOIPENeIEHHOCTH, IOBBIIMICHUIO YPOBHS CBOEH
KOMIIECTCHTHOCTH 4Y€PEC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHUC YUYUTHCA Yy APYIrux
JI0JIeH, MpruoOpeTaTh B COBMECTHOW NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OIIBITA IPYTHUX;

HEO00XO0UMOCTBIO B (DOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM YuCie GOPMYITUPOBATH UIEH, TOHATHUS,
THUITOTE3bI 06 00BEKTax U SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH I[G(i)I/IIII/ITI)I
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYalMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO Kak
BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATh MPUHHUMAEeMble pEIICHUS U JICHCTBUS,
(GopMyJIMpPOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE el CTBUS

ba3oBbie Jiornyeckune AeHCTBUA:

L] BbIABJIATE W XapaKTCPU30BATH CYHICCTBCHHBLIC INPHU3HAKUW MATCMATUYCCKHUX O6’I)€KTOB,
MOHITHUM, OTHOUICHUH MEXIy MOHATUAMHU, (OPMYIHpPOBATH OMpEIENeHUs TOHSATH,
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMKI, OCHOBAHUS JIJIsi 0000IIEeHUs 1
CpaBHEHUS, KPUTEPUHU TPOBOJMMOI0 aHAJIN34;

e BOCIpPHHHMMATh, (OPMYJIUPOBATH U MPEOOPA30OBBIBATh CYKIACHHS: YTBEPAUTEIbHBIE U
OTpUIATENbHbIE, EMHIYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

L] BBIABJIATE MATECMATHUYCCKUEC 3aKOHOMEPHOCTHU, B3aUMOCBA3U WU IMPOTHBOPECUYMA B q)aKTaX,
JMAHHBIX, HAOMIONEHUSX U YTBEPXKICHHSX, MpeAsiararb KPUTEPUU HJS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNlaTh BBIBOJBI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIFOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

e pa3zbuparh JOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKACHUM (TIPSIMBIE U OT IPOTHUBHOTO),
MPOBOJIUTH CAMOCTOSITEIPHO HECIOXKHBIE JOKAa3aTelbCTBA MAaTEMAaTHUYECKUX (PaKTOB,
BBICTpAaUBaTh apTyMEHTAIMIO, MPUBOIUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCY KICHHUS;

e BBIOMpaTh cmoco0 pemieHUs Yy4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuiCHus, BBI6I/IpaTI) HauOoJee HO)]XOI[?IHII/Iﬁ C y‘IéTOM CaMOCTOSTCIBHO BBIICJICHHBIX
KPUTEPUEB).

Bba3zoBrble uccienoBarenbckme 1eiCTBUS:



UCII0JIb30BaTh BOIIPOCHI KaK MCCIICIOBATEIILCKHI HHCTPYMEHT MO3HAHUS, (DOPMYITHPOBATH
BOIMPOCHI, (UKCUPYIOIINE MPOTUBOPEUUE, MPOOJIEMY, CaMOCTOSITEIIbHO YCTaHABIMBAThH
HUCKOMOE U JaHHOE, (OPMHUPOBATh THIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIUI0, MHCHHCE;
MPOBOAMTH [0 CAMOCTOSTENILHO COCTaBICHHOMY IUIAaHY HECIOXKHBIM SKCIIEPUMEHT,
HEeOO0JIBIIIOE UCCIICOBAHKE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro O0ObEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXKIY COOOI;

CaMOCTOSITEIILHO (hOPMYJIUPOBATH OOOOIICHHS W BBIBOJIBI 110 PE3yJIbTaTaM IPOBEAEHHOTO
HAOJIO/ICHUS, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTh IOMYUYEHHBIX PE3yJbTaTOB,
BBIBOJIOB M 000OIIEHNI;

POTHO3UPOBATh BO3MOKHOE Pa3BUTHE MTPOIECCa, @ TAKIKE BBIIBUTAThH MPEAMOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Paborta ¢ unopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh U U30BITOUHOCTh MHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX IS
pellIeHus 3a1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMAaTU3UPOBaThb W HHTEPIPETUPOBATH HH(OPMALINIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOUpaTh (hopMy mpeAcTaBieHUs UHPOPMALMK U WIUTIOCTPUPOBATH pElIaeMble 3a/1auu
cXemaMu, JuarpaMMaMu, MHOM TpauKoil 1 UX KOMOMHALIUSIMH;

OLICHUBATh HAAE&KHOCTh MHQOPMAIMH TIO0 KPUTEPHSIM, NMPEITIOKEHHBIM YUUTEIEM HWIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCHpI/IHI/IMaTL u q)OpMyJ’II/IpOBaTI) CY)KIIGHI/HI B COOTBETCTBHUH C YCJ'IOBI/UIMI/I u neirsiMu
o0IIIeHus1, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOO TOYKY 3PEHHSI B YCTHBIX M ITMCbMEHHBIX
TEKCTaX, AaBaTh IIOSICHEHUA IIO XOI[y peHIGHI/Iﬂ 3aJa4u, KOMMCHTHpOBaTI) HOJIy‘IGHHI:IfI
pe3yJbTar;

B XO0JIe OOCYXICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI, IPOOIIEMEI,
pelaeMoi 3a/1a4u, BbICKA3bIBaTh MJICH, HAIlCJCHHBIC HA TOKUCK PEIICHHS, COMOCTABIATh
CBOH CY)KIIGHI/I?I C CY)KIIGHI/ISIMI/I z[pyrI/Ix yqaCTHHKOB Jauaiora, 06Hapy)KI/IBaTI) pa3JII/IT-II/IC u
CXOACTBO TIO3UIMH, B KOPPEKTHOW Qopme QopMyIupoBaTh pa3HOTIACHUS, CBOU
BO3PaKCHUS;

MPEJICTaBISITh PEe3yNbTaThl PEUICHHs 3a/1ayd, HKCIIEPHUMEHTa, MCCIEIO0BaHUs, MPOCKTa,
CaMOCTOSTCIIBHO BBI6I/IpaTI) q)OpMaT BI)ICTYHJ'IGHI/ISI C y‘-IéTOM 3a1a4 HPGSCHTaIII/II/I 158
O0COOCHHOCTEH ayAUTOPHH;

MOHMMATh U HUCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON U MHAMBUAYAIBbHON pabOThl IpU
pelieHnr yueOHbIX MaTeMaTHUeCKUX 3a7ay;

HpI/IHI/IMaTI) I CJIb COBMGCTHOfI ACATCIIbHOCTH, HJ'IaHI/IpOBaTI) OpFaHI/ISaIII/II-O COBMCCTHOﬁ
paboThl, pacrpenensTh BUABl padOT, JOTOBapUBATHCA, OOCYKIaTh MPOIECC U PEe3yIbTaT
paboThl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMIOBBIX (popmax paboThl (00CyXIeHUsI, 0OMEH MHEHUSIMHU, MO3TOBbBIE
HITYPMBI U JIPYTHE), BBIMOIHITH CBOIO YacTh pabOThl M KOOPIAUHUPOBATH CBOM JIEHCTBUS C
JIPYTUMH 4JIEHAaMU KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIaZa B OOIMII MPOIYKT MO
KpUTEpUIM, cHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHbIE YHUBEpPCaJbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTABIIATh IUIaH, AJITOPUTM PELICHUS 3a/1a41 (WJIM €T0 YacTh), BHIOMpATh
Crocod pemeHus ¢ y4€TOM HMEIOIIMXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BIIQJIETh CIIOCO0AMHU CaMONPOBEPKH, CAMOKOHTPOJIS IMpoIlecca U pe3ybTaTa pPelIeHHs
MaTeMaTH4YeCKOM 3a1a9M;



e MpEeABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPH PELICHUM 3a7a4d, BHOCUTH
KOPPEKTHBBI B JESITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

e OLIEHUBAThb COOTBETCTBHE pE3yJIbTAaTa AESITEIBbHOCTH ITOCTABJICHHOM LIEIN U YCJIOBUSM,
OOBSICHATh MPUYMHBI JOCTHKEHUS WIN HEJOCTHXKEHUS LIEIH, HaXOQUTh OUIMOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koniy o0y4enus B 7 Kjaacce 00yJarOmUIACs MOIyYUT CICIYIOIIUE IPEAMETHBIE Pe3yIbTaThI:
Yucia 1 BLIYMCICHHUA

BremonHATh, codeTas yCTHbIE W INHUCHbMEHHbIE NPUEMBI, apU(PMETHUYECKUE JEHCTBHS C
palOHAaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaUY€HUS] YUCIOBBIX BBIPAKEHUH, MPUMEHSITh pazHOOOpa3HbIE CIIOCOOBI U TPUEMBI
BBIUUCIICHUS] 3HAUYEHUIH APOOHBIX BBIPAKEHWH, COJEpXKAalUX OOBIKHOBEHHbBIE M JIECATHUYHBIC
JIpoOH.

[TepexoanuTs 0T 0HOM (OpMBI 3amKcH Yucen K Apyroi (mpeoOpa3oBbIBATh AECATUYHYIO ApOOb B
OOBIKHOBEHHY!0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEYHYIO JECATUYHYIO
JIpoOBb).

CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BbINoNHATE NPUKUAKY M OLEHKY pe3yibTaTa BbIUMCICHUN, OLIEHKY 3HAY€HHH YHCIIOBBIX
BBIPAXCHUM. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATYPaJIbHBIMU [TOKA3aTEISIMH.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHbIX YHCEI.

Pemars npakTUKO-OpUEHTHPOBAHHBIE 3aauM, CBA3aHHBIE C OTHOIICHUEM BEJIMYHUH,
IPONOPLUOHAILHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a7a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX O0OBEKTOB.
Auaredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyrd TEPMUHOJOTHIO U CHMBOJIMKY, NPUMEHSATh €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH MPU 3aaHHBIX 3HAUEHHUSX EPEMEHHBIX.
BoinmonHATe mpeoOpazoBaHusl I€JIOT0 BBIPAKEHHSI B MHOTOWIEH IPUBEIEHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINonHATE YMHOXKEHNE OJHOWIEHA Ha MHOTOWIEH M MHOTOYJIEHAa Ha MHOTOYJIEH, IPUMEHATH
(dbopMyIIbI KBaJipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBISITh pa3iokKeHHUE MHOTOYJIEHOB HA MHOXHTENIU C MOMOIIbIO BHIHECEHMS 3a CKOOKHU
o0IIero MHOXKHUTENs, TPYHNIUPOBKH CIIAaraeMblX, MPUMEHEHUs (OopMyd COKpaIEHHOTIO
YMHOKEHUS.

[TpuMeHsTh MpeoOpa3oBaHMsi MHOTOUWICHOB JJISl PELICHUs Pa3JIMYHbIX 33]a4 W3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEH ¢ HATypalbHBIMU IIOKa3aTeNssMU JUIs MpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs] M HEPABEHCTBA

PemaTe InHEMHBIE YpaBHEHHUS C OJHOM IEPEMEHHOM, TPUMEHSA IPABUIIA IEPEX0AA OT UCXOTHOTO
YPaBHEHHUS K paBHOCUIbHOMY eMy. IIpoBepsTh, ABIIIETCS 1M YUCIIO KOPHEM YpaBHEHUS.
[TpumensTh rpaduueckre METObI IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.
[TonGuparhs mpuMepbl map YHCes, SBISIONIMXCS pEIIeHHEeM JMHEHHOrO ypaBHEHHS C JIByMs
MEePEMEHHBIMH.

CrtpouTh B KOOPAWHATHOM MJIOCKOCTH TpadUK JIMHEHHOro ypaBHEHHUS C JIByMs IEPEMEHHBIMHU,
MOJIb3YACh I'paKOM, MPUBOAUTD MIPUMEPHI PEIICHNS YPaBHEHUS.

Pemate cuctemsl IByX JIMHEHHBIX YPAaBHEHU C TBYMs IEPEMEHHBIMH, B TOM YHUCIIE TpauyecKH.
CocTaBnsTh M pemniath JUHEHHOE ypaBHEHHUE WM CHUCTEMY JIMHEWHBIX YpaBHEHUU IO YCIOBHIO
3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1ayM IMOJTYUYEHHBIN pe3ysbTar.
DOyHKIUHA



N300pakath Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJIaHHBIM KOOpJWHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3a[IMCHIBATh YNCIIOBBIC IIPOMEKYTKHU Ha alnreOpanyeckoM s3bIKe.
OtmeudaTh B KOOPAMHATHOM TMJIOCKOCTH TOYKH IO 33/laHHBIM KOOpJIUHATaM, CTPOUTH rpaduxu
auHeHHBIX QyHKIUI. CTpouTh rpaduk GyHKIMA y = |X|.

OnuceiBaTh C MOMOLIBIO (PYHKIMI H3BECTHBIE 3aBHCHUMOCTH MEXAY BEJIMYMHAMH: CKOPOCTH,
BpEMs1, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOMMOCTh, TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.
Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumarp rpaduyeckuii cnoco® NpeACTaBICHHS W aHalW3a WHPOPMALUHU, H3BIEKATH U
MHTEPIPETUPOBATH MHPOPMALINIO U3 TPAPUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koH1y o0y4eHus B 8 ki1acce 00ydaromuiics MOIyduT ey olue NpeIMETHbIE Pe3YyIbTaAThI:
Yuciia ¥ BBIYMCICHUSA

Hcnonp30BaTh Ha4aIbHbIE IPEICTABICHUS O MHOXKECTBE IEHCTBUTEIBHBIX YUCEI U1l CPAaBHEHUS,
OKpYIJIEHUSI U BBIYMCIIEHUH, U300pa)kaTh AEUCTBUTEIbHBIC YMCIA TOYKAMH HAa KOOpPJMHATHOMN
MIPSMOM.

[TpumeHsTh MOHATHE apU(METHUYECKOIO KBAJAPAaTHOIO KOPHS, HAXOJIUTh KBaJpaTHbIE KOPHH,
UCMONb3Yysl TNPU HEOOXOIUMOCTH KaJbKYJSATOP, BBINOJHATH NPeoOpa3oBaHMs BBIPAKEHHIH,
coJiepKalliX KBaJlpaTHble KOPHHU, UCIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb30Bath 3anMcy OOJIBLIMX M MaJbIX YHUCEN C MOMOUIbIO JIECATUYHBIX JpoOel U cTeneHei
yucna 10.

Anredpanyeckne BbIPAKeHUSA

[TprMeHSTh OHATHE CTENEHHU C LENBIM ITOKA3aTeNIeM, BBITOTHATH MPEe00pa3oBaHMsI BHIPAKEHHIH,
COJIEprKalINX CTEIEHU C LENIbIM IIOKa3aTEJIEM.

BhInonHATE TOXKECTBEHHbIE MPeoOpa30BaHUs PallMOHAIBHBIX BBIPAXKEHHN Ha OCHOBE IPABUII
JecTBUI HAJl MHOTOYJICHaMH U alredpanyecKuMu JpoOsMu.

PackiiagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensaTh npeoOpazoBaHMs BBIPAXKEHUN I PELIEHMs pa3IM4HbIX 3a]ad W3 MaTeMaTUKH,
CMEXHBIX [IPEIMETOB, U3 pPEAlbHON IPAKTUKH.

YpaBHeHHUs] M HEPABEHCTBA

Pemats nuHeliHble, KBaJipaTHbIE YPAaBHEHUS U palllOHAJIbHBIE YPAaBHEHUS, CBOJSLIMECS K HUM,
CUCTEMBI IBYX YPaBHEHHH C JBYyMsI IEPEMEHHBIMU.

IIpoBOoaNTHE IpOCTEWIINE WCCIECIOBAHHUS YPAaBHEHUHM M CHCTEM YpPAaBHEHHH, B TOM 4YHUCIE C
IpUMEHEHHEM IrpaduyecKux MpeacTaBleHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

[Tepexoauts OT ciaoBecHON (HOPMYITUPOBKHU 3a7auul K €€ anreOpandeckoil MOJENu ¢ MOMOIIbIO
COCTaBJICHUS] ypaBHEHUS WM CHCTEMbl ypaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM MOIy4YECHHBIN pe3yibTar.

[TpyMeHsTh CBOWCTBAa YHMCIOBBIX HEPAaBEHCTB JUIsl CPAaBHEHUS, OLIEHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEepeMEHHOM M MX CHCTEMBl, JaBaTh TIpadUUYECKyI0 HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[TonumaTh U HCMONB30BATh (PYHKIMOHAIBHBIE TOHATUS U S3BIK (TEPMHHBI, CUMBOJINYECKHE
0003HauEHHsT), OTIPENIENATh 3HaUeHHE (PYHKIIMH 10 3HAYESHUIO apTyMEHTa, ONPEeIsATh CBOMCTBA
byHkmn 1o e€ rpaduky.

Crpouts rpauku 3eMeHTapHbIX GYHKIUN BUIA:

y=k/x, y=x2,y=x3,y = x|, y = VX, OHCBIBATH CBOMCTBA YHCIOBON (GYHKIIHH 110 e& rpaduKy.

K xoniy o0yuenus B 9 kiacce oOyJaronuiics MOTyduT CIEIYIONNE TPEIMETHBIC PE3yJIbTATHI:
Yucsia v BEIYMCIECHUS

CpaBHHUBATH U yIOPSAI0UYNBATH PAIIMOHATBLHBIC U UPPAITIOHAIILHBIC YHCIIA.

Brimonuate apudmernyeckue OEHCTBUS C pPAlMOHAIBHBIMH YHUCIIAMH, COYeTas YCTHBIE W
MMACbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAITIOHAIEHBIMU YUCIIAMH.



HaxoguTh 3Ha4eHUs CTENEHEW C ILECJIBIMM II0KA3aTelsIMH M KOpPHEH, BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKECHUM.

OKpyrisaTh INEHCTBUTEIBHBIC YWCIIA, BBIIOJHATH NPUKHUIKY PE3yJIbTaTa BBIYACICHHUM, OLIEHKY
YUCJIOBBIX BBIPAKEHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pewats siMHEVHBIE W KBaJpaTHBIE YPAaBHEHUS, YPABHEHUs, CBOIAIIMECS K HUM, IIPOCTEHIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pemwats cuctembl ABYX JIMHEWHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU M CHUCTEMBI JABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBJIACTCS JIMHEUHBIM.

Pemrate TekcTOBBIE 331241 aNTeOpanvdecKUM CIIOCOOOM € IIOMOIIBIO COCTABJICHUS YPABHEHUS UM
CUCTEMBI IBYX YPaBHEHHUH C JBYMsI IEPEMEHHBIMU.

IIpoBoauUTh IIpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUM M CHUCTEM YPAaBHEHHMH, B TOM 4YHUCIE C
IpUMEHEHHEM IrpaduyecKuX MpeicTaBlIeH!H (YCTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMA
YpaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

Pemiate nuHeliHbIC HEPABEHCTBA, KBAaIPATHBIE HEPABEHCTBA, U300paXaTh pellieHue HEPAaBEHCTB Ha
YU CJIOBOU IPSIMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOLIBIO CHMBOJIOB.

Pemarbs cucTembl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIOYAIOIIME KBaJIpaTHOE
HEPAaBEHCTBO, U300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HAa YMCJIOBOM MPSMOM, 3alMChIBAaTh
pEeLIeHNE C IIOMOIIBIO CHMBOJIOB.

Hcnonbs30BaTh HEpAaBEHCTBA PH PELICHUH PA3JIMYHBIX 3a4a4.

DOyHKIUHA
Pacno3naBare (QyHKIMH HM3Y4YeHHBIX BHIOB. llOKa3bIBaTh CXEMaTHYECKH PACIOJIOKECHHE Ha
KOOpAUHATHON IUIOCKOCTH rpaduKoB GbyHKUMR

BUma: y =kx, y=kx+b, y =k, y=ax2 +bx+c, y=x3,y= Vx, y = |x|, B 3aBucHMOCTH OT
3Ha4eHUH K03((UIIMEHTOB, ONUCHIBATH CBOUCTBA (PYHKIHIA.

CrtpouTth 1 M300paxaTh CXeMaTHUECKU Ipa)uKu KBaIpaTUIHBIX (DYHKIIHIA, OIMCHIBATH CBOMCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpaduxam.

Pacno3naBare KBagpaTHUHYI (QYHKUIWIO MO (opmylie, MPUBOAUTH HPUMEPHI KBAJIPATUIHBIX
(GyHKUMN U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

YuciioBble MOC/I€10BATEILHOCTH M IPOrpeccuu

PacniozHaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO TPOrPECCUU MTPU pa3HBIX CIIOCO0aX 3aaHMUs.
BbINONHATE  BBIYKMCIEHUS C HCIIOJIB30BaHMEM (QOpPMYJ N-ro WieHa apuPMETHUYEeCKOH U
reoOMEeTPUYECKOM Mporpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemate 3a1aun, CBA3aHHBIE C YHCIOBBIMU I1OCIIEA0BATEIbHOCTSIMM, B TOM YHWCIE 3a/a4d M3
peabHOM >KU3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUM).

MecTo yyeOHOro npeamera «Ajaredpa» B y4eOHOM ILIaHe.

VY4eOHblil mpenMer «Anredpa» BXOJIUT B YUCIO 0043aTENbHBIX MPEAMETOB, U3yYaeMbIX Ha BCEX
ypOBHsIX o01ero oopaszoBanus ¢ 7 o 11 kiacc.

Ha u3yuenue yuebHoro kypca «Anredpa» oroautcst 306 yacos: B 7 kinacce — 102 vaca (3 yaca B
Hezeno), B 8 kimacce — 102 gaca (3 yaca B Henenio), B 9 kimacce — 102 vaca (3 yaca B Hefiento).



TemaTuveckoe MIIaHMPOBaHUE

7 KJ1acc

Ne /| HammenoBanue pa3iesnoB U TeM

IIPOTrpaMMBbI

KonmuectBo yacoB

DnexTpoHHbIe (UG POBEIE) 00pa3oBaTEIbLHBIC
pecypchl

Bcero| KonTpomnbHeie IIpakTrueckue
paboThI paboThI
1 Yucna u BeIYKCICHHS. PaloHanbHbIC 25 1 Bbu6nunoteka LIOK https://m.edsoo.ru/7f415b90
qrcia

2 Anrebpanyeckue BbIpaXKEHUS 27 1 bubnnorexa HOK https://m.edsoo.ru/7f415b90
3 VYpaBHEHUSI U HEPABEHCTBA 20 1 bubnnorexa LHOK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKmm 24 1 bubnnorexa LHOK https://m.edsoo.ru/7f415b90
5 [ToBTOpenue u 06o0IIEHNE 6 1 bubnnorexa LHOK https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 |5 0

IMMPOTPAMME
8 kirace

Ne  |HammeHnoBaHue pazfenoB U TeM mporpammbsl | KonnuectBo yacoB OnexkTpoHHbIe (IH(POBbIE) 00pazoBaTEIbHbIE
n/m pecypcbl
Bcero| KonTponbHbie [pakTHueckue
paboThI paboThI

1 Yucna u Beruncienus. KBaapaTHeie KOpHU 15 bubmuoreka LIOK https://m.edsoo.ru/7f417af8
2 Uucna u BerauciaeHus. CTeneHs ¢ 1ebiM 7 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8

IIOKa3aTcjIeM



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f417af8

No

HaumenoBanue pa3zenoB ¥ TeM IPOrpaMMBbl

KomnuectBo yacos

DnekTpoHHbIe (¢ POBHIE) 00pa30BaTEILHBIE

/11 pecypchl
Bcero| KontpomnbHbie [IpakTnueckue
paboThl paboThI
3 Anrebpandeckue BoipakeHus. KBaapaTHbIit 5 1 bubmuoteka [{OK https://m.edsoo.ru/7f417af8
TpEXUICH
4 AnrebpandyecKkue BbIpaKEHUS. 15 1 bubmuoteka [{OK https://m.edsoo.ru/7f417af8
Anrebpandeckas 1po0b
5 VYpaBHeHus u HepaBeHcTBa. KBagparHsie 15 1 bu6nuoreka L{OK https://m.edsoo.ru/7f417af8
ypaBHEHUs
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bu6nuoreka L{OK https://m.edsoo.ru/7f417af8
ypaBHEHUH
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 bu6nuoreka LIOK https://m.edsoo.ru/7f417af8
8 @ynkunu. OCHOBHbBIE IOHATHUS 5 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
9 Oyukimu. Yucnosbie PyHKIMH 9 bu6nmoreka [{OK https://m.edsoo.ru/7f417af8
10  |IloBTOpeHue u 060061IEHNE 6 2 bubnuoreka [{OK https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 |6 0
[MPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 kjaacc

Ne  |HammenoBaHue pa3fesnoB U TEM MPOTrPAMMBbI KomnnuectBo yacos DnexTpoHHbIE (IIUPpOBbIe) 00pa3zoBaTEIbHbIC
/11 pecypchl
Bcero| KontpomnbHbie [IpakTuueckue
paboThl paboThl

1 Uucna u BeruuciaeHus. JlelcTBUTEIIbHBIC YHCIIa 9 bu6mmoreka LIOK https:/m.edsoo.ru/7f419d08
2 VYpaBHeHUs ¥ HEpaBEHCTBA. Y paBHEHHMs ¢ ogHOM |14 1 bubmuoreka [{OK https://m.edsoo.ru/7f419d08

MepeMEHHON
3 VYpaBHeHus u HepaBeHcTBa. CuUCTEMBl ypaBHeHU |14 1 bubnuoreka L{OK https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 bubnuoreka L{OK https://m.edsoo.ru/7f419d08
5 OyHKIUU 16 1 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
6 YucioBble MOCIE0BATENBHOCTH 15 1 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 1 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 |6 0
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NPOBEPAEMbIE TPEBOBAHUA K PE3Y/IbTATAM OCBOEHMUA

OCHOBHOW OBPA30BATE/IbHOW MPOrPAMMbI

7 KNACC

Kogp, >
MpoBepAaemble NnpeaMeTHble pe3y/ibTaTbl 0CBO€HUS OCHOBHOM

nposepAaemoro -
obpasoBaTenbHOI Nporpammbl OCHOBHOrO obLero ob6pasoBaHus

pesynbTrata

1 Yucna n sblunCneHna

11 BbINONHATL, cOYeTadA YCTHbIE U MMCbMEHHbIE MPUEMDBI,

| apudmeTnyeckume AencTBma C paLmoHaabHbIMU YNCAAMU
HaxoauTb 3Ha4YeHMA YNCNOBBIX BblpaXKeHUN, NPUMEHATb
12 pa3HoobpasHble cnocobbl U NPUEMBI BbIYMCNEHUSA 3HAYEHN
’ APOOHbIX BbIPa*KeHWUM, CoAepPKaLUX 0ObIKHOBEHHbIE U AeCATUYHbIE
apobu
MNepexoantb oT oAHOM GOPMbI 3aMNUCU YMUCEN K APYromn

13 (npeobpaszoBbiBaTb AECATUYHYIO APOOb B 0ObIKHOBEHHY!IO,

’ OObIKHOBEHHYO B AECATUYHYIO, B YaCTHOCTU, B HECKOHEYHYIO
OecATUYHYIO Apobb)

1.4 CpaBHMBaTb M yNopAAOYMBaATbL PaLMOHANbHbIE YMCAA

1.5 OKpyrnaTtb yncna
BbINOAHATL NPUKUAKY U OLLEHKY pPe3ybTaTa BbIYNCAEHUI, OLEHKY

1.6 3HAY€HWUI YNCNOBbIX BblparKeHMI. BbINONHATL AeNCTBUSA CO
CTENeHsAMM C HaTypasibHbIMU NOKa3aTeNsiMmu

17 MPUMEHATb NPU3HAKN AE/IMMOCTU, PA3/IOXKEHMUE HA MHOKUTENU

' HaTypasibHbIX Yncen
PelwwaTb NpaKTUKO-OPUEHTUPOBAHHbIE 3a4a4M, CBA3AHHbIE C
OTHOLLEHMEM BeJIMYNH, NPONOPLNOHANBHOCTbIO BEINYMH,
1.8 npoueHTaMn, UHTePNPeTUPOBaTb PE3Y/1bTaTbl pelleHus 3a4a4 ¢
YY4ETOM OrpaHMYEHN, CBA3AHHbIX CO CBOMCTBaMMU
paccmaTpuBaemMbiXx 06beKTOB
2 Anrebpanyeckune BblpaxkeHus
51 Ncnonb3oBaTb anrebpanyeckyto TEPMUHONIOTMIO U CUMBOJIUKY,
' NPUMeHATb e€ B NpoLecce 0cBoeHUs yuebHoro matepmana

92 HaxoauTb 3HaueHuMA ByKBEHHbIX BblpaXKeHUI Npu 3aaHHbIX
| 3HaYeHUAX NepemeHHbIX

23 BbINoNHATL Npeobpa3oBaHUA LENoro BbipaxKeHUsA B MHOToO4Y/1eH
' npueegeHnem nogobHbIX ciaraemblx, PacKpbiTMemM CKOBOK




Kopa

MpoBepsemblie NnpegMmeTHble pe3ybTaTbl 0CBOEHUA OCHOBHOM

nposepAemoro "
obpasoBaTenbHOI Nporpammbl OCHOBHOrO obLero ob6pasoBaHus
pesynbTaTta
BbINONHATE YMHOMEHME O4HOYEHA HA MHOTOYIEH U MHOTOY/1EHA
2.4 Ha MHOFOY/IeH, NPUMEHATL POPMy bl KBagpaTa CYMMbl M KBaZpaTa
pa3HoOCTK
OcyLwecTBAATb PA3NOKEHNE MHOTOUYNIEHOB HA MHOMXUTENN C
2.5 NOMOLLLbIO BbIHECEHMA 33 CKOOKM 06LLErO MHOXKUTENSA, TPYNNNPOBKU
cnaraemblx, NpuMeHeHUs Gopmyn COKPALLEHHOTO YMHOKEHUA
MpumeHATb Npeobpa3oBaHUA MHOIMOYIEHOB A/1A PeLleHnA
2.6 Pas3/INYHbIX 33434 U3 MAaTEMATUKMU, CMEKHbIX NPEAMETOB, U3
peanbHOM NPaKTUKM
57 Ncnosib3oBaTb CBOMCTBA CTEMEHEN C HaTypa/ibHbIMUM NOKa3aTensmm
' [ANA npeobpasoBaHnNaA BbipaxKeHuit
3 YpaBHEHMA N HEPABEHCTBA
PelwwaTb IMHENHbIE YPAaBHEHWUSA C OA4HOM NepPeMeHHOMN, MPUMeHSAS
3.1 npasuia Nepexona oT UCXOAHOrO YPaBHEHMUA K PaBHOCUAbHOMY
emy. MNpoBepATb, ABAAETCA N YNCNO KOPHEM YPAaBHEHMA
3.9 MpmeHsTb rpaduyeckme MeToabl NPU PeLLEHUN TMHENHbIX
’ YPaBHEHMI1 1 UX cUCTEM
33 MoabupaTb NpUMepbl Nap YNCEN, ABAAOLWMXCA peLleHneMm
' JIMHEMHOrO YpaBHEHMA C ABYMS NePeEMEHHbIMMU
CTpouTb B KOOPAMHATHOM NAOCKOCTU rpaduK IMHENHOTO YPaBHEHUA
34 C ABYMSA NepeMeHHbIMK; NONb3yACb rPadUKoMm, NPUBOANUTD
NPUMepbI peLleHns ypaBHeHUA
35 Pewwatb cnctembl ABYX MHENHbIX YPAaBHEHWUI C ABYMSA
' nepemeHHbIMK, B TOM Yncie rpadpryecku
CocTaBnATb M peLlaTb IMHENHOEe ypaBHEHNE UM CUCTEMY
3.6 JIMHENHbIX YPaBHEHMI MO YCAOBUIO 33434M, MHTEPNPETUPOBATL B
COOTBETCTBUM C KOHTEKCTOM 33Ja4M NoyYeHHbIN pe3ynbTat
4 KoopaunHaTtbl 1 rpadmkn. PyHKLUK
MN306pakaTb Ha KOOPAMHATHOMN NPAMOM TOYKM, COOTBETCTBYIOLWME
4.1 3a/laHHbIM KOOpAUHATaM, Iy4n, OTPE3KM, MHTEPBAbI, 3aNUCbIBATb
YMCNOBbIE MPOMENKYTKM Ha anrebpanyeckom A3bike
4. OTmeyaTb B KOOPAMHATHOM NAOCKOCTU TOUKM NO 3a4aHHbIM
| KoopauHaTam
43 CtpounTb rpaduKm NAMHENHbIX GYHKUMA. CTPOUTb rpaduK GyHKUNM Y

= |x]




Kopa

MpoBepsemblie NnpegMmeTHble pe3ybTaTbl 0CBOEHUA OCHOBHOM

nposepAemoro .
obpasoBaTenbHOI Nporpammbl OCHOBHOrO obLero ob6pasoBaHus
pesynbrata
OnucbiBaTb C MOMOLLIO PYHKLUMIA N3BECTHbIE 3aBUCUMOCTU MeXaY
4.4 BE/IMYMHAMM: CKOPOCTb, BPEMA, PAcCTOAHME, LEeHY, KOJIMYECTBO,
CTOMMOCTb, MPOM3BOANUTENBHOCTD, BPeMA, 06BEM paboTbl
4.5 Haxoantb 3HauYeHne PyHKLMM NO 3HAUYEHULIO €€ apryMeHTa
MoHUMaTb rpaduryeckunit cnocob npeacTaBnAeHMA U aHaNM3a
4.6 MHGOPMaLUM, U3BNEKATb MU MHTEPNPETUPOBATb MHOOPMALMIO 13
rpaduKoB peasibHbIX NPOLLECCOB U 3aBUCMMOCTEN
8 KNIACC
Kopg "
MpoBepsAemble NnpeaMeTHble pe3ynbTaTbl 0CBOEHMUA OCHOBHOM
nposepAemoro -
obpasoBaresibHOI1 NpOrpammbl OCHOBHOro obuiero o6pasoBaHus
pesynbrata
1 Yucna u BbluMCNeHUA
Mcnonb3oBaTb HavanbHble NPeACTaBAEHNA O MHOXECTBE
11 OEeNCTBUTENbHbIX YNCEN AN1A CPAaBHEHUA, OKPYINEHUA U
’ BbIYNCNEHUIN, N306paXKkaTb AENCTBUTE/IbHbIE YNC1A TOYKAMW HA
KOOPAMHATHOM NpAMOi
MpUMeHATb NOHATUE APUPMETUYECKOTO KBaAPaTHOIO KOPHS,
12 HaxoAMTb KBaApaTHble KOPHWU, MCNO/b3YA NPU HEOBXOAMMOCTH
' KaNbKy/IATOP, BbINOAHATL NPeobpa3oBaHUA BbipaKeHUN,
cofeprKalmx KBagpaTHbIE KOPHM, UCMO/Ib3Ys CBOMCTBA KOPHEN
13 Mcnonb3oBaTb 3anucK 60/bLLINX U MasbiX YNCES C MOMOLLLBHO
' OEeCATUYHbIX Apobei u cTeneHen uncna 10
2 Anrebpaunyeckme BblparkeHUs
MpPUMEHATb NOHATUE CTENEHM C Lie/IbIM NOKa3aTeNem, BbINMOIHATb
2.1 NpeobpasoBaHUsA BbIPAKEHUM, COAEPKALLUX CTENEHU C LeNbIM
nokasatenem
BbINONHATL TOXKAECTBEHHbIE NPe0bpa30BaHNA PaLMOHANbHbIX
2.2 BbIPaXKeHWI HAa OCHOBE NPaBW AENCTBUIA HAZ MHOFOYIEHAMMU U
anrebpanyeckmmm apobamm
2.3 PacknagpbiBaTb KBagpaTHbIA TPEXYNEH HA MHOXUTENN
MpuMmeHATb Npeobpa3oBaHMA BbIparKeEHUIN A1A pelleHns
2.4 pa3/IMYHbIX 33434 U3 MaTeEMATUKM, CMEXKHbIX MPeAMETOB, U3
peanbHOM NPaKTUKK




Kopa
nposepaemoro
pesynbrata

MpoBepsemble NnpeaMeTHbIe pe3y/ibTaTbl 0CBOEHUA OCHOBHOM
obpasoBarenbHOII Nporpammbl OCHOBHOro obuiero o6pasoBaHus

ypaBHEHMH N HepaBeHCTBa

3.1

PewaTb MMHENHbIE, KBaApPaTHbIE YPAaBHEHWUS U PaLMOHaNbHbIE
YPaBHEHUA, CBOAALLMECA K HAM, CUCTEMbI ABYX YPaBHEHUI C ABYMA
nepemeHHbIMU

3.2

MpoBoANTb NPOCTENLLME UCC/IeA0BAHUA YPAaBHEHWUI U CUCTEM
YPaBHEHWI, B TOM YMC/Ee C TPUMEHEHMEM FPpadUUYECKUX
npeacrasaeHuit (yctaHaB/IMBaTb, UMEET 1N YPaBHEHUE UIn
CUCTeMa YypaBHEHUI pelleHUs, ecin UMEET, TO CKO/IbKO, U Npoyee)

3.3

MNepexoanTb OT CNoBECHOM GOPMYINPOBKM 3a4a4M K eé
anrebpanyeckon moaenm c NOMOLLBIO COCTaBNEHUNA YPaBHEHUA UK
CUCTEMbI YPaBHEHWIA, UHTEPNPETUPOBaTb B COOTBETCTBUM C
KOHTEKCTOM 33Ja4u NoJIyYeHHbIN pe3yibTaT

3.4

MpPUMEHATL CBOMCTBA YMCIOBbIX HEPABEHCTB A/1A CPAaBHEHUA,
OLEHKM, peLlaTb IMHEeNHble HEPaBEHCTBA C OAHOW NEPEMEHHON U
NX CUCTEMbI, AaBaTb rpadpuUUEcKyro MAOCTPALLMIO MHOMKECTBA
pelleHnit HepaBeHCTBA, CUCTEMbI HEPABEHCTB

DyHKUMK

4.1

MoHMMaTb M UCM0b30BaTb GYHKLMOHANbHbIE MOHATUS U A3bIK
(TEpMUHBI, cMMmBOANYECKME 0603HAYEHUS), ONPeLeNaTb 3HaYeHMe
bYHKUMKM NO 3HAYEHMIO apryMeHTa, onpeaenaTb CBOMUCTBA GYHKLMM
no eé rpadpuky

4.2

CTponTb rpadnKm anemeHTapHbIX PyHKLUIN BMAA:
y=k/xy=k/x ,y =x?y =x3,y=|x|, onucbiBaTb CBONCTBA YNC/NOBOIA
$YHKUMM no eé rpadumky

9 KNNACC

Kop,
nposepAemoro
pesynbrata

MpoBepsiemble NpeaMmeTHbIe pe3y/ibTaTbl 0CBOEHUSA OCHOBHOM
obpasoBaTenbHOI Nporpammbl OCHOBHOrO obLero o6pasoBaHus

Yncna n BbluMCcAEHUA

11

CpaBHMBaTb nynopaao4nBaTb paunoHaibHblE U UPPaAUUNOHA/IbHbIE
4ynucna

1.2

BbinonHATL apl/ld)N\ETVl‘-IECKI/Ie AEﬁCTBMH C palMOHaNnbHbIMU
4yncnamm, coyetTan yCtHblie U NNCbMeHHbIE I'IpVIéMbI, BbINO/THATb
Bbl4NCNIEHUA C UPPaALLMOHANbHbIMU YNCNaMM




Kogp,
nposepAaemoro
pesynbTrata

1.3

Mpoeepsembie npeaMeTHbIe pe3y/bTaTbl 0OCBOEHUSA OCHOBHOM
obpasoBaTenbHOI Nporpammbl OCHOBHOrO obLero ob6pasoBaHus

Haxoantb 3HaYeHUA CTeNeHEN C Le/IbIMU NMOKa3aTeNsMN U KOPHEN,
BbIYUC/ATb 3HAYEHUSA YNC/IOBbIX BbIpaXKeHUN

14

OKpyrnatb AeNCTBUTE/IbHbIE YMCAA, BbINOAHATL NPUKNAKY
pesynbTaTa BblYUCAEHWNIN, OLLEHKY YUCI0BbIX BblPaXKeHWM

ypaBHEHMﬂ N HEpPaBEHCTBA

2.1

PewaTb AMHENHbIE U KBaZPATHbIE YPaBHEHWSA, YpaBHEHWA,
CBOAALLMECA K HUM, NpocTeiwmne 4pobHO-paunoHaNbHble
ypaBHeHus

2.2

PelwaTtb cnMctembl ABYX JIMHENHbIX YPaBHEHWUI C ABYMA
nepemeHHbIMU U CUCTEMBI ABYX YPaBHEHWI, B KOTOPbIX O4HO
YPpaBHEHWE He ABNAETCA TMHENHbIM

2.3

PelwwaTb TeKCTOBbIE 334a4M anrebpamyecknm cnocobom ¢ NOMOLLbHO
COCTaB/IEHUSA YPABHEHMA MW CUCTEMbI ABYX YPaBHEHMWI C ABYMA
nepemeHHbIMK

2.4

MpoBoAMTb NpOCTENLLNE NCCeA0BaHMUA YPAaBHEHUIA U CUCTEM
YPaBHEHWI, B TOM YMC/ie C NpUMeHeHneM rpadruyeckmx
npeAacTasieHnii (Hanpumep, yCTaHaBAMBaTb, UMEET JIN YpaBHEHNE
WK CUCTeMa YPaBHEHWNI peLleHns, ecii UMeeT, TO CKObKO)

25

PelwaTb InHeHble HEPaBEHCTBA, KBagpaTHbIE HEPABEHCTBA,
n3obpaxkaTb pelleHne HepaBeHCTB Ha YMC0BOM NPAMON,
3anucbIBaTh pelleHmne C MOMOLLbIO CUMBO/IOB

2.6

PewwaTb CMCTEMbI IMHENHbBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BK/IIOYAOLLME KBAAPATHOE HEPABEHCTBO, M306paaTh peleHme
CUCTEMbI HEPABEHCTB Ha YMCN0BOM NPAMOINA, 3aNNUCbIBaTb PELLEHUE C
MOMOLLbIO CUMBO/IOB

2.7

Mcnonb3oBaTb HEPABEHCTBA NPY PeLeHnn PasanyHbIX 33434

DyHKUNM

3.1

PacnosHaBaTb GYHKUUM U3yYEHHbIX BUAOB. [OKa3biBaTb
CXEeMATUYECKM PACNONOKEHNE HA KOOPAMHATHOMN NAOCKOCTH
rpadumkos byHKuMt Buaa: y=kx, y=kx+b, y=k/x,

y=ax>+bx+c, B 3aBUCMMOCTW OT 3HAYEHMNI KOIDPULMEHTOB,
OMMCbIBaTb CBONCTBA GYyHKLNI

3.2

MoKa3blBaTb CXEMATUYECKM PACMONONKEHME HA KOOPAMHATHOM
NI0CKOCTU rpadukos GyHKUMIN BUAa y = VX, y = |X| 1 onucbiBaTb
CBOMCTBA PYyHKUMMN




Koa MpoBepsaemble NnpeaMmeTHble pe3y/ibTaTbl 0CBOEHUSA OCHOBHOM
nposepAemoro o6pasoBaTesibHOW NPOrpaMmmbl OCHOBHOro obuiero o6pasoBaHua
pesynbTaTta
CTpounTb 1 n306paxkaTb CXeMaTUYECKM rpadUKM KBaAPaTUYHbIX
33 bYHKUMIA, ONUCbIBaTb CBOMCTBA KBAAPATUUHbIX GYHKUMI MO UX
rpapumkam
Pacno3sHaBaTb KBaapaTUuHyto GyHKUMIO MO popmyne, NpUBOAUTb
34 npUMepbl KBaapaTUYHbIX PYHKLMIA U3 peanbHOM KU3HU, GU3MKK,
reomeTpun
4 ApudmeTnyeckas 1 reomeTpuyeckasa Nporpeccum
41 PacnosHaBaTtb apuPpMeTUYECKYIO U TEOMETPUYECKYHO NpOorpeccmm
' npw pasHbIx cnocobax 3agaHus
BbINOAHATL BbIUMCAEHMA C UCMONB30BAHNEM GOPMYA N-FO YNeHa
4.2 apudMeTUYECKOM U FTeOMETPUYECKON NPOTrPeccuin, CyMmmbl NEPBbIX N
yneHoB
43 N306parkaTb YaeHbl NOC/AeL0BATENBHOCTM TOYKAaMM Ha
' KOOPAMHATHOM MNAOCKOCTU
PewaTb 3a4a4m, CBA3aHHbIE C YNCOBBIMW NOCNEA0BaTENbHOCTAMM,
4.4 B TOM YMCNE 3aa4M U3 peasibHOM KM3HU (C UCNOIb30BaHMEM
KaNbKynaTopa, UMPppoBbIX TEXHONOTMI)

MNPOBEPAEMbIE S/IEMEHTbI COAEPXKAHUA

7 KNACC

Koa MpoBepAeMblii an1eMeHT cogepKaHua

1 Yucna u BbluUCNEHMA
Opobu 06bIKHOBEHHbIE U AECATUYHbIE, NEpPexos OT 0AHON popMbl

1.1 3anucu gpobeli K gpyron. NoHATUE paLMOHANIbHOTO YMCAa, 3aMKuChb,
CpaBHeEHME, yNopALOUYMBAHUE PALMOHANBHbBIX YMCEN

19 ApudmeTnyeckme AeUCTBUA C PALMOHANBbHBIMKU YNCNamU. PelleHne

' 3a/ia4y U3 peasbHOM NPAKTUKM HA YacTK, Ha Apobu

CreneHb € HaTypa/sibHbIM MOKa3aTesiem: onpegeneHue,

1.3 npeobpasoBaHune BblpaxKeHU Ha OCHOBE onpeaeneHus, 3anucb
6onbLINX Yncen
MpoueHTbI, 3aMMCb NPOLLEHTOB B BUAE Apobu 1 Apobu B BUAE

1.4 nNpoueHTOB. TpM OCHOBHbIE 334341 HA NPOLEHTHI, pelleHne 3a4a4
13 peasibHOM NPAKTUKK




Kogp, MpoBepaeMblit 31eMeHT coaeprKaHuA
15 MNpumeHeHWe NPU3HAKOB AEANUMOCTHU, PA3NOKEHNE HA MHOXKUTENN
’ HaTypaabHbIX Yncen
16 PeanbHble 3aBUCMMOCTU, B TOM YMCAE NpAMAn 1 obpaTHan
’ NPOMOPLNOHANBHOCTU
2 Anrebpanyeckune BblpaxkeHus
51 MepemeHHble, YNCNOBOE 3HAYEHME BbIPAXKEHUA C NEPEMEHHOMN.
' JonycTnmble 3Ha4YeHMA NepeMeHHbIX
59 MpeacTaBneHne 3aBUCMMOCTU MEXKAY BENMUYMHAMM B BUAE
' dopmynbl. BoluncneHma no dopmynam
53 MpeobpasoBaHue HYKBEHHbIX BbipaXKeHUN, TOXAECTBEHHO pPaBHbIe
' BblpaXKeHna
2.4 CBolicTBa CTENEHM C HATYpPa/ibHbIM MOKa3aTenem
25 OpfgHouneHbl U MHorovneHbl. CteneHb MHorovneHa. ChoxeHue,
’ BblYUTAHNE, YMHOXEHNE MHOTO4Y/IEHOB
PopmMynbl COKPALLLEHHOTO YMHOXKEHUA: KBagpaT CYMMbl M KBaapaT
2.6 pasHocTn. opmyna pasHOCTM KBaApaToB.. Pa3noxkeHune
MHOTIOY/IEHOB Ha MHOMXUTENN
3 YpaBHeHuA
31 YpaBHeHWe, KOPeHb YpaBHEHMA, NpaBmaa npeobpasoBaHmn
' ypaBHEHWA, PaBHOCUILHOCTb YPaBHEHU
3.2 JInHeHoe ypaBHEHWE C O4HOM NEePEMEHHOM, YNCNO KOPHE
' JIMHEMHOrO YpaBHEHWA, peLleHne TNHENHDbIX YPaBHEHUI
33 CocTaBiieHMe ypaBHEHWUI NO YC/I0BUIO 3a4a4u. PelleHne TeKCTOBbIX
’ 3a4a4 C NOMOLLbIO YPaBHEH UV
34 JInHenHoe ypaBHeHWe C ABYMA NepeMeHHbIMU U ero rpaduk
Cuctema ABYX IMHENHbIX YPaBHEHWI C ABYMA NepeMEHHbIMMU.
35 PelweHune cuctem ypaBHeHMn cnocobom noactaHoBKU. Mpumepbl
peLleHnA TEKCTOBbIX 33424 C MOMOLLLbIO CUCTEM YPABHEHUM
4 KoopanHatbl U rpadumkun. PyHKLUK
4.1 KoopanHaTa TOYKM Ha NPsiMoli
4 Yncnosble NPOMEXKYTKU. PaccToAHne mexay ABYMA TOYKaMU
' KOOPAMHATHOM NPAMOWM
43 MpsmoyronbHasa cucTtema KoopamnHat, ocu Ox n Oy. Abcumcca u

OopAnHaTa TOYKU Ha KOOpﬂ,MHaTHOVI NTIOCKOCTHN




Kogp, MpoBepaeMblit 31eMeHT coaeprKaHuA
44 Mpumepsbl rpadmKoB, 3agaHHbIX popmynamu. YteHune rpadmKkoBs
’ peanbHbIX 3aBUCMMOCTEN
4.5 MoHsTue dyHKUMN. FpaduK dyHKUMK. CBOMCTBA PYHKLUN
4.6 NnHeliHan GpyHKumA, eé rpaduk. MpaduKk dyHKUMK y = |X|
4.7 Ipaduyeckoe peleHne MMHENHbIX YPaBHEHUIN N CUCTEM IMHEMHBbIX
’ ypaBHEHMi
8 KNNACC
Koa MpoBepaeMblit 31eMeHT cogeprKaHun
1 Yucna n BbluMCAEHUA
11 KBaapaTHbI KopeHb U3 Yncna. NoHaTME 06 MppaLMOHAIbHOM
' yncne. JecaTyHble NpUBAMIKEHMA NPPALLMOHANbHbIX YMCen
CBoiicTBa apnPMeTUYECKMX KBALPATHbLIX KOPHEN 1 nX
1.2 npUMeHeHue K NpeobpasoBaHMIO YNCNOBbIX BbIPaXKEHUI U
BblUMCAEHMAM. [JecTBUTE/IbHbIE YMCAa
13 CTeneHb € LenbiM NoKasaTesiem U eé ceoictea. CTaHgapTHas
' 3anuncb Yncna
2 Anrebpanyeckune BblpaxkeHus
21 KBaapaTHbI TPEXUNIEH, PAa3N0KeEHME KBAAPATHOIO TPEXYNEHA Ha
' MHOMKUTEN
59 Anrebpanyeckasn apobb. OCHOBHOE CBOMCTBO a/irebpanyeckoit
' Apobn
)3 CnoxkeHue, BblMMTAHME, YMHOMXKEHMWE, AeNleHne anrebpanyeckmnx
| npobeit
2.4 PaunoHanbHble BblpaxkeHusa U ux npeobpasosaHue
3 YpaBHEHUs U HEPABEHCTBA
31 KBagpaTHOe ypaBHeHWe, Gopmyna KOPHEN KBALPATHOMO
| ypaBHeHuA. Teopema Bueta
3.2 PelieHune ypaBHEHWIA, CBOAALLMXCA K IMHENHBIM U KBaAPaTHbIM
33 MpocTeliwmne apPobHO-paLMOHa/IbHbIE YPaBHEHUS
3.4 lpaduueckas HTepNpeTaums ypaBHEHUN C ABYMA NepeMeHHbIMU
N CUCTEM NIMHENHBIX YPABHEHWUI C ABYMSA NEPEMEHHbIMM.




Kogp, MpoBepaeMblit 31eMeHT coaeprKaHuA
Mpumepbl peleHns CUCTeM HEZIMHENHbIX YPaBHEHW C ABYMA
nepemeHHbIMM
3.5 PelueHune TEKCTOBbLIX 3a4a4 anredbpanyecknm cnocobom
3.6 Yucnosble HepaBEHCTBA M UX CBOMCTBA
3.7 HepaBeHCcTBO C 04HOM NepemMeHHOoM
3.8 PaBHOCMABHOCTb HEPABEHCTB
3.9 JInHeMHble HepaBeHCTBa C O4HOW NepeMeHHOoM
3.10 Cnctembl INHENHbIX HEPABEHCTB C O4HOM NepeMeHHOoM
4 OyHKUNM
41 MoHAaTMe PyHKUMKN. OBNacTb onpeseneHna U MHOXECTBO
’ 3Ha4YeHui dyHKuMK. Cnocobbl 3agaHna GyHKUNIMA
4.2 paduK GyHKUMK. YTeHMe cBONCTB PYHKLMKN NO eé rpaduKry
4.3 Mpumepbl rpadmKoB GYHKUMIA, OTPaXKatoWMX peasbHble NPOLLECChI
44 PyHKLMM, ONUCbIBaOLWME NPAMYIO U 06paTHYIO
’ NPONOpPLMOHaNbHbIE 3aBUCUMOCTHU, UX FTPAaUKK
4.5 DyHKUMKN y =x2 y = x3
4.6 PyHKkuMm y =Blx, y = [x|
4.7 lpadmyeckoe pelleHne ypaBHEHWNN N CUCTEM YPABHEHU
9 KNIACC
Kogp, MpoBepaeMblit 31eMeHT cogeprKaHua
1 Yncna v BbluUCAEHNA
PaLmoOHanbHbIe YMCNa, MPPALLUOHAJIbHBIE YACNA, KOHEYHbIE U
11 6eCcKoHeYHble gecATUYHbIE ApobK
MHOeCcTBO AEeNCTBUTENbHbIX YMCEN, AeACTBUTENbHbIE YACAA KaK
12 6ecKoHeuHble fecATUYHble Apobu. BaavMMHo OZlHO3HA4YHOe
COOTBETCTBUE MEXKAY MHOXECTBOM AENCTBUTE/IbHBIX YMCEN
N KOOpAMHaATHOM NpAamoi. CpaBHEHWE AEACTBUTENBbHbIX YNCEN
1.3 ApudmeTnyeckue AeNCTBUA C AEACTBUTENIbHBIMU YACAAMU




Kop, MpoBepaemblit aneMeHT cogeprKaHua

N3mepeHus, npubankeHuns, oueHKN. Pazmepbl 06 beKTOB OKpYrKatoLero
14 MWPa, AIUTENBHOCTb NPOLLECCOB B OKPYrKatowem mupe. MNMpubnmkéHHoe
’ 3Ha4YeHMe BEIMYMHBI, TOYHOCTb NPUBAMKEHNA. OKpYrieHne Yncen.
MpUKNAKa N oLLeHKa pes3yibTaToB BblYUCAEHUN
2 YpaBHeHWA 1 HepaBeHCTBa
2.1 YpaBHEHUS C 04HOM NepemMeHHOM
2.2 JNInHeiHoe ypaBHeHWe. PelleHne ypaBHEHUN, CBOAALMXCA K IMHENHBIM
53 KBagpaTHoe ypaBHeHUe. PelleHne ypaBHEHWUI, CBOAALLMXCA K
’ KBaApaTHbIM
24 BukBagpaTHoe ypaBHeHuWe. [Npumepsbl pelleHnsa ypaBHEeHUI TpeTben n
’ YeTBEPTOM CTEMNEeHeNn Pas/IoKEHNEM HAa MHOKUTENN
2.5 PeweHne apobHO-paLMOHaNbHbIX YPaBHEHUN
2.6 CucTembl ypaBHEHUI
2.7 YpaBHeHMe ¢ ABYMA NepeMeHHbIMWU U ero rpadmk
2.8 PelweHwne cuctem AByx AMHENHbIX yPaBHEHWUI C ABYMA NepeMeHHbIMMU
59 PeweHwne cuctem AByx ypaBHEHUN, OAHO U3 KOTOPbIX IMHENHOE, a
’ [pyroe — BTOPOI cTeneHun
510 Ipadumyeckaa nHTepnNpeTaLma CUCTEMbI YPaBHEHWUI C ABYMA
' nepemeHHbIMM
2.11 PelleHne TeKcToBbIX 33434 anrebpavyeckum cnocobom
2.12 YncnoBble HeEpPaBEHCTBA M UX CBOMCTBA
2.13 PelwweHne nMHeNHbIX HEPABEHCTB C O4HOW NepeMeHHOoM
2.14 PelweHne cuctem IMHENHbIX HEPABEHCTB C O4HON NepeMeHHOM
2.15 KBagpaTHble HepaBeHCTBA
5 16 Ipadmyeckaa nHTepnpeTaumna HepPaBEHCTB U CUCTEM HEPABEHCTB C
' OBYMA NepeMeHHbIMU
3 OyHKUMK
31 KBagpaTunuHan ¢yHKuus, eé rpaduk n ceonctsa. Mapabona,
’ KOOPAMHATbI BEPLUMHBI Napabosibl, 0Cb cMMMeTpPUM Napabonbl
3.2 FpaduKkn dyHKUMIA y=kX, y=kx+b n nx cBOMCTBa
33 Fpadpukn GyHKUMIA y=k/X, y = x> 1 nx cBOMCTBA
3.4 FpaduKn GYHKLUMIN, M UX CBONCTBA
4 Yncnosble NociefoBaTENbHOCTH




Kop, MpoBepaemblit aneMeHT cogeprKaHua

OnpegeneHune 1 cnocobbl 3a1aHNA YNCNOBbIX MOCAeA0BaTeIbHOCTEN.
4.1 3afaHue NocnefoBaTENbHOCTU PEKYPPEHTHON popMynoin n
dbopmynoi n-ro yneHa

ApudmeTnyeckas nporpeccusa. Popmybl N-ro YneHa apupmeTMyecKom
Nporpeccum, CyMmbl NepsbiX N Y1eHoB

4.2

43 FeomeTpuyeckas nporpeccus. Popmybl N-ro YieHa reomeTpruyecKkom
' nporpeccum, CyMmbl NepsbixX N Y1eHoB

MN306parkeHne YneHoB apuPMeTUUYECKOM U FreOMETPUYECKOM
4.4 Nnporpeccuin To4KaMm Ha KOOPAMHATHOM NAOCKOCTU. JINHENHbBIN U
3KCMOHEHUMaNbHbIA POCT

4.5 CnoxHble NpoLeHTbI

MPOBEPAEMBbIE HA O3 N0 MATEMATUKE TPEBOBAHUA

K PE3Y/IbTATAM OCBOEHUA OCHOBHOW OBEPA3OBATE/IbHOW NPOrPAMMbI OCHOBHOIO OBLLErO
OBPA30OBAHUA

Kop, MpoBepsiemble Tpeb6oBaHUA K NpegMETHbIM pe3yibTaTam
npoBepaemMoro  OCBOEHUs OCHOBHOM 06pa3oBaTe/IbHOW NPOrpaMmmMbl OCHOBHOTO
TpeboBaHusA obwero o6pasoBaHua Ha ocHoBe PIOC

YMmeHWe onepupoBaTb NOHATUAMMK: MHOMKECTBO, NOAMHOMECTBO,
onepaummn Hafd, MHOXEeCTBaMMU; YMEHMUE ONepmpoBaTb NOHATUAMM:
rpad, cBAsHbIN rpad, AePeEBO, LUK, MPUMEHATb UX NPU PeLIEHUN

1
3a4a4; yMeHue Ucnosib3oBaTth rpaduyeckoe npeacrasieHne
MHOXECTB A5 ONMCaHNA peasibHbIX NPOLLECCOB U ABNEHWNI, Npu
pelleHnn 3a4a4 U3 Apyrux y4ebHbIX npegmeToB
YMmeHWe onepupoBaTb NOHATUAMU: ONpeae/eHne, akCMoma,

5 Teopema, 0Ka3aTebCTBO; YMEHME Pacno3HaBaTb UCTUHHbIE U

NNOXHble BbICKa3blBaHNA, NPUBOANTb NPUMEPbI N KOHTPNPUMEPDI,
CTPOUTb BbICKa3biBaHNA N OTPULLAHUNA BbICKa3blBaHWM

YmeHne onepupoBaTb NOHATUAMMU: HaTypPaabHOE YMCNO, NPOCTOE U
COCTaBHOE YMC/I0, AE/IMMOCTb HAaTYPaJIbHbIX YUCEN, NMPU3HAKM
AEeMMOCTH, LeNoe YNCN0, MOAY/b YMcna, 0bbIkHOBEHHasA AP06b U
AecATMYHaA Apobb, CTaHAAPTHBIN BUA YMCAa, PaLMOHabHOe

3 YMCNO, NPPALLMOHANBHOE YNCO0, APUPMETUYECKUIA KBAAPATHBDIN
KOPEHb; YMEHWeE BbINOAHATb A4ENCTBUA C YUNCNAMM, CPAaBHUBATb

M yNnopag04unBaTh YMCNa, NPEACTaBAATb YACAA HA KOOPANHATHOM
NPAMOM, OKPYIAATb YNCNA; YMEHME AeNlaTb MPUKUAKY U OLEHKY
pesynbTaTa BblUMCAEHUIA




Kopa
nposepAemoro
TpeboBaHuA

MpoBepaemble TpeboBaHUA K NpegMeTHbIM pe3y/ibTaTam
0CBOEHMUA OCHOBHOI1 06pa3oBaTeibHOI NPOrpamMmmbl OCHOBHOFO
obwero o6pasoBaHuA Ha ocHoBe ®IOC

YMeHWe onepupoBaTb NOHATUAMM: CTEMNEHDb C LENbIM NOKasaTenem,
apnudMeTUYECKNA KBALPATHbIN KOPEHDb, MHOFOY/IEH,
anrebpamnyeckan A4pobb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM
HaTypanbHOM cTeneHn 6onblue eAnHULbI; YMEHUE BbINOHATD
pacyéTbl no popmynam, npeobpasoBaHUs LENbIX, A4POOHO-
pPaLMOHaNbHbIX BbIPAYKEHWUI 1 BbIPAXKEHUIN C KOPHAMM,
pa3/ioKeHNne MHOTOY/IeHa Ha MHOXKUTE/IN, B TOM Ync/ie C
MCno/sib3oBaHWeM GpopmMya Pa3HOCTM KBAAPATOB M KBaZpaTa CyMMbl
W pasHoOCTU

YMeHWe onepupoBaTtb NOHATUAMM: YNCOBOE PAaBEHCTBO,
YpaBHEHWe C OHOM NepeMeHHOM, YNCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C NEPEMEHHOM; YMeHUe peLlaTb IMHENHble U
KBaZpaTHble YpaBHEeHUs, APOOHO-PaLMOHaIbHbIE YPABHEHMA C
OZHOWN NepemMeHHOM, CUCTEMbI ABYX NIMHENHbIX YPaBHEHUA,
NIMHelNHble HEPABEHCTBA U UX CUCTEMBI, KBaApPaTHbIE U APOOHO-
paLMOoHaibHble HEPABEHCTBA C OAHON NepeMeHHOM, B TOM Yncie
npu pelweHnn 3a4a4 U3 gpyrux NpeaMmeToB U NPaKTUYECKMX 334a4;
YMEHMe UCNO/Ib30BaTb KOOPAMHATHYHO NPAMYIO U KOOPAUHATHYIO
NAOCKOCTb ANA M306paxKeHUA peLleHnn ypaBHEHWA, HEPABEHCTB U
cucTem

YMmeHue onepmpoBaTtb NOHATUAMMK: GYHKLUMA, TpaduK GyHKUUNK,
HYN GYHKUMKM, NPOMENKYTKM 3HAKONOCTOSHCTBA, MPOMEKYTKM
BO3pacTaHus, ybbiBaHUA, Hanbobllee N HaMeHbLLee 3HaYeHuA
bYHKLMW; YMEeHMe OnepupoBaTh NOHATUAMM: NpPAMan
NPONOPLUOHANBHOCTb, IMHENHAA GYHKLMA, KBaApaTUYHAA
byHKUmA, 0bpaTHaA NponopLMoHanbHOCTb, Napabona, runepbona;
YMeHUe cTpounTb rpadmkm GyHKUUIA, MCNONb30BaTb rpaduKu ana
onpeaeneHunn cCBOMCTB NPOLLECCOB M 3aBUCMMOCTEN, 1A PeLUeHUs
33434 U3 Apyrux y4ebHbIX NpegMeToB U peanbHOM KU3HU; YMeHMe
BblpaaTb GOPMyaIaMM 3aBUCUMOCTU MEXKAY BEIUUYNMHAMM

YMeHWe onepupoBaTh NOHATUAMM: NMOCNEAOBATENIBHOCTD,
apudmeTMUecKas U reoMeTpuUYecKas Nporpeccun; ymeHue
MCMNo/Ib30BaTb CBOMCTBA NOCAeA0BaTENbHOCTEN, GOPMYAbl CYMMbI U
06LLero YneHa Npu peLeHnn 3a4ay, B TOM YMCie 334a4 U3 ApYrux
y4ebHbIX MPeaMeTOB U pPeasibHOM KU3HM

YmeHue pelwaTtb 3a4a4M pasHbIX TUNOB (B TOM 4YMCNEe Ha NPOUEHTDI,
A0/ N 4acCTh, ABUKEHUE, paGOTy, LeHYy TOBAapOB 1 CTOUMOCTb
NOKYNOK U ycnyr, Hanoru, 3agavu n3 obnactu ynpasseHna
JINYHBIMU U CEMEMHBIMM d)I/IHaHCBMM),' YMeHUe COCTaB/IATb
Bblpa*XeHuA, ypaBHEHNA, HEPABEHCTBA N CUCTEMbI NO YCN10BUIO
3a4a4un, nccnengosatb Noay4yeHHoOe peleHne N oueHMNBaTb
I'IpaBp,OI'IOLI,OﬁHOCTb NOJZIY4YEHHbIX PE3YNIbTATOB




Kopa
nposepAemoro
TpeboBaHuA

MpoBepaemble TpeboBaHUA K NpegMeTHbIM pe3y/ibTaTam
0CBOEHMUA OCHOBHOI1 06pa3oBaTeibHOI NPOrpamMmmbl OCHOBHOFO
obwero o6pasoBaHuA Ha ocHoBe ®IOC

YMeHWe onepuposaTtb NOHATUAMM: GUrypa, TOUKA, OTPE3OK,
npsAmas, yy, TOMaHas, yron, MHOFOYrofibHUK, TPEYrONIbHMUK,
paBHObOeApPEHHbI U PaBHOCTOPOHHWUIN TPEYFONbHUKK,
NPAMOYFrO/IbHbII TPEYroONbHUK, MeauaHa, bucceKkTpuca 1 BbicoTa
TPeyronbHWKa, YeTbIPEXYroNbHMK, Napannenorpamm, pomo,
NPAMOYFrO/IbHUK, KBaApaT, TPaneLms; OKPYKHOCTb, KpYT,
KacaTe/ibHasA; 3HAKOMCTBO C MPOCTPAHCTBEHHbIMU GUTypamK;
YMeHMe peLlaTb 3aZa4u, B TOM YMCae N3 NOBCELHEBHOM KN3HU, Ha
HaXoXAeHWe reoMeTPUYECKUX BESIMYMH C MPUMEHEHNEM
M3y4YeHHbIX CBOMCTB Ppuryp n pakros

10

YMeHMe onepupoBaTtb NOHATUAMM: PABEHCTBO GUIyp, PaBEHCTBO
TPEYro/sibHUKOB; NMapasieIbHOCTb U NEPNEHAMKYNSPHOCTb NPAMBIX,
Yyron mexay NpAamMbIMM, NepneHaAnKYA[p, HaKNOHHasA, MPOEKLMS,
nogobue ¢uryp, nogobHble TPEYroabHUKKU, CUMMETPUSA
OTHOCUTENBLHO TOYKM U NPAMOW; YMEHWEe pacno3HaBaTb PaBeHCTBO,
CUMMeETpPHUIO 1 Noaobue duryp, NnapannenbHocTb U
nepneHgUKyNAPHOCTb NPSAMbIX B OKPYKatoLLeM Mupe

11

YMeHue onepupoBaTb NOHATUAMM: OJNHA, PACCTOAHUE, YToN
(BennumnHa yrna, CMHYC U KOCUHYC yraa TpeyroabHWKa), naowasab;
YMeHMe OLEeHMBaTb Pa3Mepbl NpeaMeToB U 06EKTOB B
OKpY»KaloWwem M1pe; YyMeHne NpumeHaTb GopMyibl nepumetpa

M NA0WAAM MHOTOYrONIbHUKOB, A/IMHbI OKPYXKHOCTM U NoLLaan
Kpyra, o6bema npsiMoyro/ibHOro napasanenenunesa; yMeHue
NPUMEHSATb NMPU3HAKM PaBEHCTBA TPEYro/IbHUKOB, TEOPEMY O CYMME
YFN0B TPeyrosibHUKa, Teopemy Mudaropa, TPUroHOMeTpUUECKHE
COOTHOLLEHUSA ANA BbIYUCIEHUA OJINH, PACCTOSHWUIA, NioWwaaei

12

YmeHue nsobpakatb naockme Gurypbl n Mx KOMbUHaLuu,
NPOCTPaAHCTBEHHbIE GUIYPbI OT PYKK, C MOMOLLLIO YEPTEKHbIX
WHCTPYMEHTOB W 3/1EKTPOHHbIX CPEACTB N0 TEKCTOBOMY UK
CMMBO/ILHOMY OMUCAHUIO

13

YMeHMe onepmnpoBaTtb NOHATUAMM: MPAMOYro/ibHasA cucTema
KOOPAMHAT; KOOPAMHATbI TOYKU, BEKTOP, CYMMa BEKTOPOB,
npousBeAeHne BEKTOPa Ha YMC0, CKaNapHOe npousseaeHne
BEKTOPOB; YMEHWE UCMO/Ib30BaTb BEKTOPbI M KOOPAMHATbI AN
npeAacTaBAeHnA AaHHbIX U peleHuns 3a4a4, B TOM YMCie U3 ApYyrux
y4YebHbIX NPeAMETOB M PeasbHOM KU3HM

14

YmeHune onepupoBaTb NOHATUAMMU: CTONOMKOBbIE U Kpyrosble
Anarpammel, Ta6l'IMLI,bI, cpeaHee apl/ld)MeTl/IL-IECKOE, meauaHa,
Hambobliee N HauMmeHbllee 3Ha4yeHuA, pa3dmax 4HnMcnoBsoro Ha6opa;
YMEHNEe N3BNEKATb, MHTEPNPETNPOBATL U npeo6pa3osb|BaTb
MH¢OpN\aLI,MI-O, npeagcraBneHHy B Ta6n|/|u,ax M Ha Anarpammax,
OTpa*<akoLyto cBOMCTBa U XapPaKTeEPUCTUKUN peasibHbIX MPOLLECCOB U




Kopa

MpoBepsaemble TPEGOBBHMH K npeamMmeTHbIM pe3y/ibTaTaM

npoeBepAemMoro  OCBOEHWA OCHOBHOW 06pa3oBaTe/ibHOW NPOrpaMmmbl OCHOBHOIO

TpeboBaHuA

obwero o6pasoBaHuA Ha ocHoBe ®IOC

ABJIEHNIN; YMEHMWE Pacrno3HaBaTb MU3MEHUYMBbIE BENNYMNHBI
B OKPY)KaloLLem mupe

15

YMeHue onepupoBaTb NOHATUAMM: CAyYalHbIN ONbIT (CyY4anHbIN
3KCMEepPUMEHT), 3/leMeHTapHOE cobbiTUe (31emMeHTapHbIN ncxon)
CNy4YaliHOro onbITa, cy4yanHoe cobbiThe, BEPOATHOCTb CObbLITUS;
YMEeHUe Haxo4UTb BEPOATHOCTU CAyYaiHbIX COBbITUI B ONbITax

C PaBHOBO3MOKHbIMW 3/1IEMEHTAPHbIMM COBBITUAMMU; YMEHME
pelwaTb 3aJa4M MeToA0M OpraHn30BaHHOro nepebopa u ¢
MCMNOJIb30BaHMEM MNPaBUIA YMHOMKEHUSA; yMEHME OLLeHNBATb
BEPOSATHOCTU pPeasibHbIX COObITUIN N ABNEHUI, MOHUMATb POJib
NPaKTUYECKN JOCTOBEPHbIX U MaIOBEPOATHbIX COBbITUI B
OKPY»KaloWwem MUpPE U B }KM3HU; 3HAKOMCTBO C NOHATUEM
HEe3aBMCUMbIX COBbITUI; 3HAKOMCTBO C 3aKOHOM 60/1bLINX Yncen U
€ro poJiblo B MacCOBbIX AB/IEHUAX

16

YmeHue BblIbMpaTb NOAXOAALLMNIN N3YYEHHBIN METOA, AN1A peLleHuns
334241, NPUBOAUTb NPUMEPbI MAaTEMATUYECKUX 3aKOHOMEpPHOCTEMN
B NMPUPOAE U *KMU3HU, Pacno3HaBaTb NPOSABAEHNE 3aKOHOB
MaTeMaTMKN B UCKYCCTBE, ONUCbIBaTb OTAE/bHblE Bblaatowmecs
pe3ybTaTbl, NO/lyYeHHbIE B XO4€e Pa3BUTMA MATEMATMKKN KaK HayKK,
NpPUBOAUTL MPUMEPbLI MATEMATUYECKUX OTKPbITUIA U UX aBTOPOB B
OTeYeCTBEHHOM M BCEMUPHOM UCTOpUMN

NEPEYEHb 3/IEMEHTOB COAEPXAHUA, NPOBEPAEMbIX HA O NO MATEMATUKE

Koa MpoBepAeMblii an1eMeHT cogepKaHua

1 Yucna un BbluncneHms

1.1 HaTtypanbHble u uenble Yyncna. MpusHakm 4enMmocCcTy LLebIX Yncen

12 Ob6bIKHOBEHHbIE U AeCATUYHbIE APO6U, NPOLEHTbI, bECKOHEYHbIe
' nepuoauyeckune apobu

13 PaumoHanbHble Ynucna. ApudmeTtnyeckme onepawmm ¢ paLMoHanbHbIMU
' ynmcnamu

14 [OevictButenbHble uncna. Apudmetmyeckue onepauum
' C AeNCTBUTENbHBIMMW YNCNAMM

15 MpUBANIKEHHDBIE BbIMUCIEHUSA, MPABUAA OKPYIEHUA, NPUKUAKA M OLEHKA
' pe3ynbTaTa Bbl4UCAEHUN

2 Anrebpanyeckne BblparkeHuUs

2.1 ByKBEHHbIE BblpaXKeHMs (BbIparkeHUs C NepeMeHHbIMM)




Kop MpoBepaeMblit 31eMeHT cogeprKaHuA
59 CreneHb ¢ uenbim nokasatenem. CreneHb C pauMOHaibHbIM MOKa3aTenem.
' CBoiicTBa CTENEHU
2.3 MHorouneHsl
2.4 Anrebpanyeckas apobb
55 ApudmeTnyecKkunii KOpeHb HaTypasbHOM cTenenun. Jencrens
' C apMPMETUHECKMMMN KOPHAMM HATYPabHOM CTeNeHM

3 YpaBHeHWA 1 HepaBeHCTBa

31 Llenbie n apobHO-paLMoHanbHble ypaBHEHUA. CUCTEMbI MU COBOKYMHOCTH
' ypaBHeHuM

39 Lenble n apobHo-paumnoHanbHble HepaBeHcTBa. CucTeMb!
’ W COBOKYMHOCTN HEPABEHCTB

3.3 PelweHue TeKcToOBbIX 3a4a4

4 Yucnosble nocnefoBaTeIbHOCTH

4.1 MNocnenoBaTesIbHOCTU, CNOCOOLI 3a4aHNA NOCAeA0BaTE/IbHOCTEN

49 ApudmeTnyeckan n reometpuyeckas nporpeccum. Popmyna cnoKHbIX

' NPOLEHTOB

5 DyHKUNK
PyHKUMA, cnocobbl 3agaHma pyHKUMK. Npadmk dyHKLmMK. O6nacTb
onpeaeneHna U MHOMeCTBO 3HavyeHu GyHKUMK. Hynn dyHKumK.

5.1. MpomeKyTKM 3HAKONOCTOAHCTBA. MPOMEKYTKM MOHOTOHHOCTU PYHKLUMN.
MaKCUMyMbl U1 MUHUMYMbI YHKLMU. Hanbobluee N HaMmeHbLLee
3HayeHMe PYHKLUN Ha NPOMEXKYTKE

6 KoopanHaTbl Ha NpAMOM M NJOCKOCTH

6.1 KoopauHaTtHaa npamas

6.2 JeKapToBbl KOOPAMHATBI HA NOCKOCTU

7 FeomeTpua

7.1 FeomeTpuyeckune GuUrypbl U Mx CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOroyronbHuKm

7.4 OKpPY*KHOCTb M Kpyr

7.5 M3mepeHne reomeTpruyecKkmnx BenmnymH

7.6 BeKTOpbl Ha N10CKOCTH

8 BepoATHOCTb 1 CTaTUCTUKA




Kop, MpoBepsieMblii 3a1eMEHT coaepKaHuUA
8.1 OnwucaTtenbHan cTaTUCTUKA

8.2 BepoAaTHoCTb

8.3 KomburHaTopuKa

8.4 MHoecTBa

8.5 padbl
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