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MMOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISeTCS OJHUM M3 ONOPHBIX KYypCOB OCHOBHOTO 00mIero oOpa3oBaHUs: OHA
oOecrieunBaeT U3yyeHHe IPYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTAPHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHMs U B MOBCETHEBHON JKHU3HU.
PazBute y oOyuaromuxcs Hay4yHBIX [PEACTAaBICHUM O MPOUCXOXKIECHUU U CYUHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MNpPHUpOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4ECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJlaliTallid B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHpOBaTh yTBepkIeHHs. OcBoeHHe Kypca anreOpsl o0ecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHM HCHOJB3YIOT JeAYKTUBHbIE U
UHIYKTUBHBIE PACCYXKACHUs, 0000IIeHNe M KOHKPETH3alUIo, abCTparupoBaHWE W AHAIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
0o0y4aroluxcsi, MO3TOMY CaMOCTOSITEIbHOE pEIIEHUE 3aJady  SBJSETCS — peajau3aluei
JESTEIIbHOCTHOTO MIPUHIINIIA O0yYEHUSI.

B crpykType mnporpammbel ydeOHOro Kypca «AnreOpa» i OCHOBHOTO OOIIETO
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeToaudyeckue auHuu: «Yucna u
BBIYHCIICHUSY, «AJreOpanyecKkre BBIPAKCHUS», «YPaBHEHUS M HEPaBEHCTBA», «DyHKIHMW.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3Y4EHHUsI Kypca, B3aUMOJIEUCTBYS C APYTUMU €ro JUHUSIMU. B Xozie uzydeHus yuyeOHOro Kypca
00y4JaroIuMCs TPUXOAUTCS JOTHUYECKH PACCyKAaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsA3M € 3TUM B nporpammy y4eOHOro Kypca «Asredpa» BKIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJAJACHUIO OOYYaIOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
s3bika. ComepKaTeNnbHON U CTPYKTYPHOM 0COOEHHOCTHIO y4eOHOTO Kypca «Anredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHUM «Yucna W BBIYUCICHUSA» CIYXKHT OCHOBOM IJs JallbHEHIIEro
U3Y4YEHUsS] MaTE€MaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCS JIOTUYECKOTO MBbIIIIECHUS,
(GbOpMUPOBAHUIO YMEHHSI TMOJIb30BATHCS ANTOPUTMAMH, a TAKKEe MPUOOPETEHUIO MPAKTUUECKUX
HaBBIKOB, HEOOXOIMMBIX Il MOBCEIHEBHOM >XKM3HU. Pa3BUTHE NMOHATHUS O 4YUCIIE HA ypOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M HUPPAIMOHATBLHBIMU YHCIIAMHU,
(dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCie. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepkanne JABYyX alNreOpanyeckux JUHUM — «ANTeOpanyeckue BBIPAKEHUS U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydaroOUIMXCs
MaTeMaTUYeCKOro amrnapara, HEOOXOJWMOIo /s pelIeHUs 3a7ady MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
y4eOHBI ~ MaTepuan TpyHNIOUpyeTcsl BOKPYT  pPalMOHAIBHBIX  BbIpakKeHHH.  Aunredpa
JIEMOHCTPHUPYET 3HAUYEHNE MAaTEMAaTUKHU KaK SI3bIKA JUJIsl IOCTPOEHUSI MaTEMAaTUUECKUX MOJIENEH,
OIMCAHHUS MPOLIECCOB U SIBICHUN peabHOro mupa. B 3amaun oOyueHus anredpe BXOAST Takke
JaNbHEWIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIUICHUSI, HEOOXOAUMOTO, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCyXICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHHS, CLIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Cogepxanue  (QYHKIHMOHATHHO-TpAaUUECKOW  JMHUU  HAIEJIEHO Ha  TOTydYeHUe
o0yJaronuMucs 3HaHUN O QYHKIHAX KaK BaXKHEHIIEH MaTeMaTHYECKON MOJIEIH JJIsi OTIHCAHUS
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SBIEHUI B mpuponae u odmiectBe. M3yueHue
MaTepuaia CHocoOCTBYeT pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHMsI MCIONb30BaTh pPa3InyHbIE
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBIC, CUMBOJIUYECKHUE, Tpaduueckue,




BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MIPEICTABICHUNA O POJIM MaTEMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJIBTYPBI.

CormnacHo yueOHOMY TUTaHy B 79 Kitaccax u3ydaeTcsl yueOHbIH Kypc « AnreOpay, KOTOPBIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3feiibl cojepkaHus: «Yucina U BBIUMCICHUD,
«AnrebpanyecKue BbIPAKEHUSD, « Y paBHEHHSI U HEPaBEHCTBaAY, « DYHKIIUN.

Ha uzyuenne yue6HOro kypca «Anredpa» orsoaurcs 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hejuenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).

COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEX0]l OT OAHOW (GOpMbI 3amucu apodel K
apyrou. IloHsATHE panMoOHaIbHOIO YMCIIa, 3alMCh, CPABHEHUE, YIIOPAIOYNBAHNE PAllMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANBHBIMU YHMCIaMU. PemieHne 3amad u3 peainbHOM
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJeM: ONpEJelieHue, MpeoO0pa3oBaHNUE BBIPAKEHUN Ha
OCHOBE OIpe/IeIeHHUs, 3aiCh 00bIUX Yncen. [IpoeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHNUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpyMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3I0KEHNE HA MHOKUTENN HAaTYpaJIbHbIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMasi U 00paTHasi MPOIOPLIMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAYEHHME BBIPAXKCHMS C NEPEMEHHOW. JlomycTUMBble 3HAYCHMS
nepeMeHHbIX. [IpencraBneHne 3aBHCHMOCTH MEXIY BEJIMYMHAMH B BHAE (OPMYIIBL.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM M IPOM3BEIEHUI, IpaBUiia PaCKPbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTesIeM.

OpHowieHbl U MHOrowieHsl. CteneHb MHOrouwieHa. CloXeHHe, BBIYMTAHUE, YMHOKEHUE
MHOToueHOB. DOpMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
®opmyna pa3HOCTH KBaJIpaToB. Pa3noxxenne MHOT'OUYJIEHOB
Ha MHOXHUTEJIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHHUS, MpaBuiia MpeoOpa3oBaHMsl YpPaBHEHUsI, PABHOCUIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YMCIO0 KOPHEW JIMHEWHOIO YpaBHEHUS,
pellleHne JIMHEHWHBIX ypaBHeHHI. CocTaBi€HHME ypaBHEHHMH IO YCIIOBUIO 3aJaud. Pemienue
TEKCTOBBIX 3aJ]au C TIOMOIIIbIO YPaBHEHHH.

JluneliHOe ypaBHEHHE C JBYMs MEepeMEHHbIMU M ero rpapuk. Cucrema AByX JHMHEHHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHune cucteM ypaBHEHHH CIOCOOOM IOJCTaHOBKH.
[Tpumeps! pemieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsMoil. UucinoBble NpoMEXYyTKH. PaccTosHue Mexay IBYyMs
TOYKaMHU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OXu Oy. AOcmucca M opauHaTa TOYKH Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonarue ¢yuxkmuu. I'padpux ¢ynkuumu. CpoiicTBa  (QyHKIUI.
Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk ynkuun y = |x|. ['paduueckoe pemienre TuHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KIIACC
Yuciia 1 BbIYUCICHUA




KBaapatueiii kopenp u3 umcia. [lonstrne 00 wuppanuoHanbHOM uyucie. JlecsTudHbie
npUOJIMKEHUST UPPALMOHANBHBIX Ynces. CBoMcTBa apu(pMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IpPUMEHEHHE K IpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
YUCIIA.

CreneHs ¢ 1eqbIM I0Ka3arenaeM u e€ cBoiicTsa. CTaHaapTHas 3alKCh YHCIIA.

Auredpanyeckue BbIpaKeHHU s

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIIH.

Anrebpanueckast apoOb. OcHOBHOE CBOIcTBO anreOpandeckoit apobu. Crnoxenue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHNue airedpanueckux ApoOeil. PanroHanbHble BBIpaXXEHUS M UX
peoOpazoBaHue.

YpaBHeHus1 1 HEPABEHCTBA

KBanpatHoe ypaBHeHme, (opmyna KopHed KBajapaTtHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHMIA, CBOIAIIMXCSA K JMHEWHBIM M KBaapaTHbIM. [lpocreifmme apoOHO-
paluMOHAIbHBIC YPABHEHUS.

['paduueckass MHTEpHpeTalusi ypaBHEHUN C JBYMs NEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YpPaBHEHUN C JIBYMs II€peMEHHBIMHU. lIpuMepbl pemeHus CUCTeM HENMHEMHBIX YPAaBHEHMM C
JBYyMsI [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CrIocoOOM.

YucnoBele HEpaBeHCTBA M UX CBOWcTBAa. HepaBeHCTBO ¢ OJHOM INEPEMEHHOM.
PaBHOCUbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢pynkuuu. O6nacTe omnpeAeseHus U MHOXKECTBO 3HayeHUH (yHKiuu. CrocoOsl
3amanus QyHKIUH.

I'paduk Qynkuuu. Yrenue cpoiictB ¢(ynkuuu no e€ rpaduky. [Ipumepst rpaduxos
GyHKIUH, OTpa)karoUINX peajbHbIe IPOLECCHI.

@OyHKIMY, OMUCHIBAIOIINE MPSAMYIO M OOpaTHYIO NPOIMOPIHOHAIBHBIE 3aBUCHUMOCTH, UX
rpadpuku. OyHKIUU Yy = X2,y = X3,y = VX, y=|x|. 'padmueckoe peniecHne ypaBHEHHI U CUCTEM
YPaBHEHUM.

9 KUIACC

Yucsa v BbIYUCICHUSA

PannonanbHble yKcna, HppallOHAIBHBIE YKMCA, KOHEYHbIE U OECKOHEUYHbIE JIECATUUYHbBIE
npodu. MHOXKECTBO JIeHCTBUTENBHBIX 4YHCEN, JACWCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
JIecsTHUHble  JOpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIYy  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YHCE U KOOPAUHATHOW NPSIMOMN.

CpaBHeHuE [EHCTBUTENBHBIX 4YMCET, apuPMeTHYeCKHue NIEUCTBUS C JEHCTBUTEIIbHBIMU
qHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPY’KAIOIIEM MHpE.

[TpubnnxE€HHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue dYHcednl.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHHM.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOASAIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH W 4YETBEPTOM CTENEHEH
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-palMOHaibHBIX  ypaBHEHHH.  PemieHne  TEKCTOBBIX  3aj1ad
areOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ByMsl MepeMeHHbIMU U ero rpaduk. Pemenue cuctem IBYX JIMHEHHBIX
YPaBHEHHUH € ABYMs INEpEMEHHBIMU. PellleHne CUCTEM [BYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYyMsI [IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM.




YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJAHOW IIepeMEHHOU. PelieHune cucrem JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHeie HepaBeHcTBa. ['padmyeckas uHTEepHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢ysaknus, e€ rpaduk um cBoiictBa. [lapabona, KOOpaWHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduku Gyrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux cBoiicTsa.

Yucii0BbIe NOCI€I0BATEIBHOCTH U NIPOTrPeCcCUm

[TonsiTe YMCIOBOM MOCIIENOBATEIBLHOCTH. 3aJaHue MOCIEI0BATEIbHOCTU PEKYPPEHTHOM
dbopmysoit 1 popMyII0ii N-TO YJIeHA.

Apudmernueckass M TeOMETpHUYECKas  IPOTPECCHH. @®opmysbl N-ro 4ieHa
apuQMeTUYECKOIl U FeOMETPUUECKON MPOTPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHre YJICHOB apHU(PMETUYECKOH W TECOMETPUYECKOH Mporpeccuii TOYKaMu Ha
KOOPJAMHATHOM MJIOCKOCTU. JIMHEHHBIN 1 3KCIOHEHIUANbHBIA POCT. ClI0KHBIE TPOLIEHTHI.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA
JIMYHOCTHBIE PE3YJIBTATHI

JInyHoOCTHBIE Pe3yJabTAaThl OCBOCHUS MPOrpaMMbl  y4yeOHOro Kypca «Amnredpa»
XapaKTepU3YIOTCA:

1) naTpuoTHYECKOE BOCTIMTAHME:

IPOSIBJIEHUEM HMHTEpeca K MPOIUIOMY U HACTOSIIEMY pPOCCHUHCKON MaTeMaTHKH,
LHEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSIM POCCHICKUX MAaT€MAaTHKOB U POCCUHCKOMN
MaTeMaTUYECKOH IIKOJIbI, K HUCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaxX U MPHUKJIaJIHbIX
chepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEM TpakAaHWHA W pealu3alid ero IMpas,
IPEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHMS PpA3INYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp I'PaXJaHCKOro o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MpPOOJeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUHN
HayKH, OCO3HAHHEM BAKHOCTH MOPAIbHO-ITHUYECKUX IPUHIUIIOB B IEATENBHOCTH YUEHOTIO;

3) Tpy/oBOe BociuTaHMe:

YCTAaHOBKOW Ha aKTHBHOE Y4YacTHE B PELICHUM NPAKTHUECKUX 3a7ad MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHHEM BaKHOCTU MAaTeMaTUYECKOro 00pa30BaHUsS HA NMPOTSHKEHUU BCel
KHU3HU Ul YCHEIHON Mpo(ecCHoHaNIbHOM AEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaJIbHOW TpaeKTOPUU OOpa3oBaHUS U
KU3HEHHBIX IUIAHOB C YYETOM JIMUHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHU, pacCyX/IeHUH, YMEHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMSI:

OpHUEHTAIlMe B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W 0OIecTBa, NOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak cQepbl YeIOBEUECKOW esTeIbHOCTH, ITAloOB €€ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTHS HUBUIN3AIUH, OBJIQJCHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTH4eCKOi
KyJIbTYpOH KakK CpEICTBOM II03HAaHHUS MHUpPA, OBJIAJACHUEM MPOCTEHIIMMHU HaBbIKAMU
HCCJIEIOBATENIbCKOM 1eATEIbHOCTH;

6) pusuueckoe BocnuTaHue, GopMUPOBaHHE KYJIbTYPHI 3/10POBbS H YMOIIMOHATBLHOT0
O/1aronosy4us:

FOTOBHOCTBIO MPHMEHSTh MAaTEMATUUYECKHME 3HAHMS B MHTEpEcax CBOErO 370pOBbS,
BEJICHUSI 3/J0pPOBOr0 00pasa »U3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U




OT/bIXa, peryisapHas (Qu3nueckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA peIICKCHUH,
MPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eI0BeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHME:

OpHGHTaHHeﬁ Ha INPUMCHCHUC MATCMATUYCCKUX 3HAHUU IJid pClICHUA 3aaa4 B 06J'IaCTI/I
COXPAHHOCTH OKpYXalollel cpeibl, IJIaHUPOBAaHHUS IOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCITIEACTBHIA ISl OKPYKAIOMIEH Cpeibl, 0CO3HAHUEM TII00AIBHOTO XapaKTepa SKOJIOTHYESCKHX
npo0JieM U myTel UX pelieHus;

8) amanTanus K H3MEHSIIOIIUMCSI YCJIOBUSIM CONMAJILHON W PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCMCTBUSIM B YCJIOBHUSX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHCJIC YMCHUC YUUTHLCA Yy APYIrUux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIIBITA IPYTHUX;

HEO0OXOUMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHcie (HOpMyIUpPOBATh HJIEH,
IIOHATHUS, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduIUTh COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
neicTBus, GOPMYIUPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATBI
IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS
Ba3oBble Jioruyeckue JeiicTBUA:

BBIABJIATE U XapaKTCPHU30BATh CYHNICCTBCHHBLIC IIPU3HAKU MATCMATHYCCKUX O6T)€KTOB, HOH?ITI/If/'I,
OTHONIICHUNA MEXIy MOHATHAMH, (OPMYJIUPOBATH OINpEACNCHUs] MOHATHI, yCTaHaBIUBATh
CYUIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMH, OCHOBAHUS JJIsl 000OLICHUS U CPAaBHEHUS, KPUTEPUHU
MPOBOAMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYyITHpOBaTh MW TNPEOOPA3OBBIBATH CYKICHHS: YTBEPAWUTEIBHBIE U
OTpHUIaTeNbHbIE, EAMHIUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBIABJIATHE MAaTCMAaTUUCCKHUE 3aKOHOMEPHOCTHU, B3aNMOCBA3U U IPOTUBOPCHUSA B (baKTax, JaHHBbIX,
HAOMIOJICHUSAX U YTBEPXKICHHSX, MpeuiaraTh KPUTEPUU 7S BBIIBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYMH;

JIeNaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JACAYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKTIOYCHHH, YMO3aKITFOUSHUH 110 aHAJIOTHH;

pa3duparh 10Ka3aTeabCTBAa MaTeMATHMUYECKUX YTBEPKACHUM (TMpsMble UM OT TPOTHUBHOIO),
MMpOBOANTH CaMOCTOSATEIIBHO HECJIOKHBIC J0Ka3aTcjabCTBa MaTEeMaTN4YCCKUX q)aKTOB,
BBICTpAaUBaTh AapryMEHTAllMI0, TPHUBOJUTH TPUMEPhl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYXICHHUS,

BbIOHMpaTh crmoco0 pemieHuss y4eOHOW 3aladyd (CpaBHHBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMPATh HaNOOJIee MOIXOSANINN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).
ba3oBbie ucciegoBaTebCKHe AeHCTBUSA

MCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUA WHCTPYMEHT TMO3HaHUS, (DOPMYIHpOBaTh
BONPOCHI, GUKCUPYIOIINE TPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTENILHO YCTaHABINBATH ICKOMOE
U 1aHHO€, (POpMHUPOBATh TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY TUIaHY HECIIOKHBIN HKCIIEPHUMEHT, HEOOIbIIOe
WCCIICJIOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXITY COOOM;

CaMOCTOSITEILHO (POPMYJTUPOBAaTh OOOOIMIEHUS W BBIBOABI 10 pPe3yJbTaTaM IPOBEIAEHHOTO
HaAOIIOIEHUSI, UCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
00001IeHNI];

MIPOTHO3MPOBATh BO3MOXHOE PAa3BUTHUE IMPOIlECcCa, a TAaKKe BBIIBUTaTh MPEATOIOKEHUS O €ro
Pa3BHUTHHU B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:




BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAIMH, JaHHBIX, HEOOXOAMMBIX JUIS
pELIeHUs 3a1a4H;
BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIMIO Pa3IMYHBIX
BUJIOB 1 (DOPM Tpe/ICTaBICHHUS;
BbIOUpaTh (opMy TMpelcTaBieHUs HHPOPMAIMM U WUIIOCTPUPOBATH pelIaeMble 3aJayu
CXEeMaMH, AuarpaMMaMH, HHOW rpauKkoi U MX KOMOMHAIIMSIMH,
OLICHUBATh HAAE&KHOCT, HMHGOPMALMU MO0 KPUTEPHUSAM, NPEUIOKEHHBIM YUUTEIEeM WU
c(hOpMYJIUPOBAHHBIM CAMOCTOSITEITLHO.
KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:
BOCTIPUHUMATH U (POPMYITHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSMU H IEIISIMU OOIICHUS,
SCHO, TOYHO, I'PAMOTHO BBIpaXaThb CBOIO TOUYKY 3pPEHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUS IO XOJly pelIeHUs 3aa4i, KOMMEHTHPOBATh MMOTYUYEHHBIN pe3yJIbTarT;
B XO0Jl¢ OOCYXIEHHMsS 3a7aBaThb BOINPOCHI IO CYIIECTBY OOCY>KIaeMOW TEMBbI, MPOOJIEMBI,
perraemMoii 3ajauu, BbICKA3bIBAaTh WJICH, HAICJICHHBbIC HA MOMCK PEIICHHS, COMOCTAaBJISATh CBOU
CYXKIEHHS C CYXIIEHUSIMU JIPYTHMX YYaCTHHUKOB JMAalora, OOHapy>KHMBaTh pazluiyve U CXOICTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMyIIMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS;
NPEJCTaBISITh Pe3yJbTaThl pPELICHUS 3aJauyd, »SKCIEPUMEHTa, WCCIEeIOBaHUs, IIPOEKTa,
CaMOCTOSITCIILHO BBIOMpAaTh (QopMaT BBICTYIUICHUS C YydY€TOM 3aJad TPE3CHTAlUd |
0COOCHHOCTEH ayaUTOPHH;
MOHUMATh W HCIIOJIB30BaTh IMPEUMYIIECTBA KOMAHIHOM M HMHAMBUAYaJbHON pPaOOTHI Ipu
pelieHnr yueOHbIX MaTeMaTHUYeCKUX 3a7ay;
MPUHUMATH 11€]Ib COBMECTHOM NIEATENbHOCTH, MNIAHUPOBATH OPTraHU3AINI0 COBMECTHON paldoThI,
pacmpenensath BHUIbI paboOT, AOrOBapUBAThCS, OOCYXKIaTh MPOLECC U pPe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;
y4acTBOBaTh B TPYMIOBBIX ¢GopMax paboTel (0OCyXIeHHs, OOMEH MHEHUSIMH, MO3TOBBIC
ITYPMBI M JPYTHUE), BHIMOJIHATh CBOI YacTh PadOTHl U KOOPJIMHUPOBATH CBOM JCHCTBUA C
IPYTMMH 4JI€HaMU KOMAaHIbI, OLIEHWBAaTh KAauyeCTBO CBOEro BKIJaJa B OOMIMHA MPOIYKT IO
KpUTepusiM, cHopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.
PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO COCTaBJISThH IUIAH, AlTOPUTM pelleHus 3ajauyu (WIH €ero 4acTh), BbIOMpATh
Ccroco0 pemeHuss ¢ Y4ETOM HMMEIONIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ yuéTOM HOBOM MH(pOpMaIy.
CaMOKOHTPOJIb, IMOIUOHAIbHBIH HHTE/IEKT:
BIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS TMpolecca W pe3ylbTarta pelieHus
MaTeMaTHYeCKOM 3aa49H;
NpeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NIPH pPEHIEHUH 3a7auyd, BHOCHUTH
KOPPEKTUBBI B JIEATETBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAWJIEHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJbTaTa JEATCILHOCTH TIOCTABJICHHOW I1I€TH W YCIIOBHUSM,
OOBSACHATH MPUYUHBI JOCTHKCHUS WIIM HEJOCTUKEHHUS 1[EJIM, HAXOIUTh OIMNOKY, 1aBaTh OLIEHKY
NPUOOPETEHHOMY OIIBITY.
HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOydyeHuss B 7 Kjacce oOydarOMMIACS TOJYYUT CIEAYIOMNUE TPEeIMETHBIC
pE3yIbTaTHhI:

Yucjia v BLIYMCIEHUS

BrimonHATh, coderas yCTHbIE W THCHbMEHHBIE MPUEMBI, apuPMETHUYECKHE ICHCTBHS C
parMoHaTBHBIMH YHCTIAMH.

HaxomuTh 3Ha4YeHHs] YMCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIE CHOCOOBI U
NpuUEMBbl  BBIYHUCIICHUS 3HAYEHUW JPOOHBIX BBIPAKEHUH, COAEPKAIIMX OOBIKHOBEHHBIE U
JECATHUYHBIE TPOOH.




[TepexoauTh OT OJHOW (POPMBI 3aNKUCH YHCEN K APYrod (mpeoOpa3oBBIBaTh NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPAI0YNBATH PALIMOHAIBHBIE YNCIIA.

OxpyrasaTh 4ncna.

BbINONIHATE NPUKKUIKY U OLEHKY pe3yjbTaTa BBIYMCIICHUN, OLEHKY 3HAUEHUN YMCIIOBBIX
BBIPAKCHU. BBITTOIHATE NEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEIL.

Pemare mnpakTUKO-OPUEHTHPOBAHHBIE 3aladyd, CBA3aHHBIC C OTHOIUCHHUEM BEJIHMYUH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1a4
C y4€TOM OTrpaHHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHHUs

Hcnonb3oBath anredpanyeckyro TEpPMUHOIOIHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpolecce
OCBOEHUS y4eOHOro MaTepuaia.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKCHUN IIPU 33JaHHBIX 3HAUEHHSX IIEPEMEHHBIX.

BrlinonHATh peoOpa3oBaHus LENOr0 BhIPAXKEHHUsS. B MHOTOUWIEH MPUBEIECHUEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINoNHATE yMHOXEHHE OJHOWIEHA HAa MHOIOYIEH M MHOIOWIE€HAa Ha MHOIOWIEH,
OPUMEHSATH (HOPMYJIbI KBaJpaTa CyMMbl M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh pa3ioKEHWE MHOTOYWIEHOB HAa MHOXKUTENIM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIHMPOBKH ClaraeMbIX, IpUMEHEHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHUS.

[TpumensaTs npeoOpa3oBaHMsI MHOIOWIEHOB JUIsl pPELIEHHs pa3iMyHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTHKU.

Hcnonb30BaTh CBOWCTBA CTENEHEW ¢ HATypaJbHBIMM ITOKA3aTeNsIMU JJIs IPeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHUs M HEPABEHCTBA

Peware sMHEVHBIE ypaBHEHHsI C OJHOW NEPEMEHHOMW, IPUMEHs IpaBUia Iepexona OT
MCXOIAHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBi€TCd 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTH rpaduyeckre METO bl IPU PELICHUHN JINHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath npuMepsl nap YUCE, SIBISIFOIIMXCS PEIIEHUEM JIMHEHHOIO YpaBHEHUS C ABYMSI
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TIpaduK JHMHEHHOTrO YpaBHEHUS C JABYMS
NEPEMEHHBIMHU, TOJIb3YsICh T'PpapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cuctembl ABYX JMHEMHBIX YpaBHEHHH C JByMs MEPEMEHHBIMH, B TOM YHCIIE
rpau4ecKy.

CocTaBnsiTh M peuiath JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX ypaBHEHHUH IIO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJbTar.

DOyHKIUHA

N300paxkath Ha KOOPAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, MWHTEpBaJIbl, 3allChIBaTh YHUCJIOBBIE IPOMEXKYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtrmedaTs B KOOpAMHATHOM IUIOCKOCTH TOYKHM M0 3aJaHHBIM KOOpPAMHATaM, CTPOMTH
rpaduxu muHeRHbIX QyHKIMH. CTpouts rpaduk QyHKINU y = [X|.

OnuceiBaTh € TMOMOILIbIO (YHKUIMH M3BECTHbIE 3aBUCUMOCTH MEXAYy BEITUUYMHAMM:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM paboTHI.

Haxoauts 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumatp rpaguyeckuil cmoco0 MpeacTaBIeHUS M aHalInW3a MH(POPMALUH, W3BIEKATh U
MHTEPIPETUPOBATh MHPOPMALINIO U3 TPapUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.




K xoHmy oOyueHus B 8 kiacce oOydaroluiics MOMy4UT CIEIyIOIUE IPEeIMETHbIE
pE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayalbHBIE IPEACTABICHUS O MHOXKECTBE JIEHCTBUTENIBHBIX YHCEN JUIS
CpaBHEHMsI, OKPYIJICHHUs M BBIYMCICHHH, M300pa)xkaTb AEHCTBUTEIbHBIC 4YMCIAa TOYKAMH Ha
KOOPJAMHATHOMU IIPSIMOM.

[TpuMeHsaTh TNOHATHE apU(PMETHUECKOro KBAJPATHOIO KOPHS, HAXOAUTh KBaJpaTHBIE
KOPHH, UCTIOJIB3YsI IPH HEOOXOIUMOCTH KAJIbKYJIATOP, BHIIOTHATH TPeoOpa30oBaHus BBIPAKCHHIA,
coJiepKalMX KBaJpaTHbIE KOPHH, UCIIONIb3Ysl CBOWCTBA KOPHEH.

Hcnonb30BaTh 3amyMcy OOJIBIIMX M MalbIX YHCEN C MOMOIIBIO JECITUYHBIX ApoOei u
creneHei yucina 10.

Auredpanyeckue BbIpaKeHHUs

[IpuMeHATh MOHATHE CTENEHH C IeJbIM II0Ka3aTeleM, BBINOJHATH IPeoOpa3zoBaHUs
BBIPAXECHU, COIEPIKALUX CTENEHU C LIE€TIbIM [T0OKA3aTEIEeM.

BbINONHATE TOXJIECTBEHHBIE MPeoOpa30BaHMs pPAallMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMH JpoOsMu.

PacknapiBaTh KBaJipaTHBIM TPEXUIEH HA MHOXKUTEIH.

[TpumeHnsTh peoOpa3oBaHMsl BIPAXKEHUN JJIs PELLIEHUS PA3JIMYHbIX 3a7a4 U3 MaTeMaTHKH,
CMEXKHBIX NIPEIMETOB, U3 pealbHOW MPAKTUKU.

YpaBHeHus U HepaBeHCTBA

Pemiate nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U PALMOHAIbHbIE YpaBHEHUs, CBOJAIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

[TpoBoaUTH MpoOCTeIIMe UCCIeI0BaHUs YPaBHEHUN M CUCTEM ypaBHEHUH, B TOM YHCIE C
NpUMEHeHHEM TpadUYecKuX TPEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHUE WU
cucTeMa ypaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IpoYee).

[lepexonuTh OT CIOBECHON (QOPMYIUPOBKM 3aJaud K €€ anredpandeckol MoAenu C
IIOMOLIBI0 COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YpaBHEHHWH, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJTYUYEHHBIN pe3yJsIbTar.

[TpyMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPaBHEHUS, OLEHKHU, pellaTh JTMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM W HUX CHCTEMbI, JaBaThb TIpaUUYECKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHumath ¥  HCHONB30BaThb (YHKLUMOHAJbHbIE TOHATHS M SI3bIK  (T€PMHUHBI,
CUMBOJINYECKHE OOO3HAYEHHUsI), ONPEAENATh 3HAYCHHE (PYHKIUH IO 3HAYEHUIO apryMeHTa,
OTpeNieNATh CBOWCTBA (PyHKIUH 110 €€ Tpaduky.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJIA:

y=k/x, y =x2, y =x3,y = [x|, y = VX, ONHCHIBATb CBOMCTBA YHCIOBOH (YHKIHUH 110 €&
rpaduky.

K xonmy oOyueHus B 9 kiacce oOydaronuiics MNOMY4YUT CIEAYIOIIUME MPEeIMETHbIE
pe3yJbTaThl:

Yuciia 1 BLIYUCICHUA

CpaBHUBATH U YIIOPSIOUMBATH PallMOHANbHbBIE U UPPALIMOHAJIbHBIE YUCIIA.

BomonsaTe apudmernyeckue NeMcTBUS ¢ pallMOHAIbHBIMU YHMCIAMHU, COYETas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJHATH BEIYMCIICHUS C HPPALMOHATBHBIMU YHCIIAMU.

HaxoauTe 3HaueHHs cTeneHell ¢ LEeIbIMU MTOKA3aTeIsIMU U KOPHEH, BBIYUCIIATD 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyriasaTh JEUCTBUTENBHBIE YNCIA, BBINOJIHATH NPUKHUAKY pe3yibTaTa BBIYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs M HEpaABEHCTBA




Pemate nuHEHHBIE W KBaJpaTHbIE YpaBHEHUs, YPABHEHUsS, CBOIAIIMECS K HHUM,
npocTerime ApoOHO-PAMOHAIBHBIC YPaBHEHHUS.

Pemate cucTemMpl JByX JIMHEWHBIX YPABHEHUM C JBYMs NEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJISETCS JTMHEUHBIM.

Pemare TekcToBble 3adauu anreOpandeckuM CrocoboM C TOMOIIbIO COCTaBJICHHS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYyMs IEPEMEHHBIMH.

[IpoBoauTh mpoCTEMIINE UCCAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
NpUMEHEHHEM TpadUUecKuX TpeACTaBIeHUi (yCTaHaBIMBATh, WMEET M YpaBHEHUE WU
CUCTEMa YpaBHEHMI peIlIeHusl, €ClI UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nMHeElHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaThb pELICHUE
HEPaBEHCTB HA YUCJIOBOM MPSMOM, 3aIIUCHIBATH PEIIEHUE C IOMOLIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh pPELICHHE CHUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOMH,
3alMChIBaTh PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3IMYHBIX 3a1a4.

DOyHKIUUHA
PacniozHaBaTh GyHKLIMHU U3yuyeHHBIX BUJOB. [ToKka3bIBaTh CXEMAaTHYECKH PACIIOIOKEHUE Ha
KOOpJMHATHON IJIOCKOCTH rpaduKoB GbyHKIMH

Buma:y = kx, y=kx+b,y=k/x,y=ax2+bx+c,y=x3,y= Vx,y= [x|, B 3aBucumoct: ot
3HaYeHUH K03()(PUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKIIUH.

Crpouth U M300paXkaTb CXEMaTHUECKH TpadUKU KBaJIpaTUYHBIX (YHKLUH, OMHUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpadrKaMm.

Pacno3HaBaTh  KBajpaThyHylo (GYyHKUHMIO 10  ¢GopMmyje, HNPUBOAUTH NPUMEPHI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON )KU3HU, (PU3UKHU, TEOMETPHH.

YucioBbIe MOCIEI0BATEILHOCTH H IPOrPecCHH

Pacno3naBare apudMeTHUECKYI0 U T€OMETPHYECKYIO MPOTPECCHUU TPH Pa3HBIX crocobax
3a/1aHusl.

BbINONHATE BBHIYKCICHUS C MCIONb30BaHHUEM (POPMYJ N-ro 4wieHa apu(pMeTH4YeCKOH Hu
TEOMETPUUYECKOH MPOTPECCHM, CyMMBI IIEPBBIX N YJICHOB.

N306paxarh 4ieHbl MOCIEe10BATEIbHOCTH TOUKAaMH Ha KOOPAMHATHON TJIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIE ¢ YHCIOBBIMU MIOCIEA0BATENBHOCTAMY, B TOM YHCIIE 3aJa4U U3
peabHOM >KU3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUN).




TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM undpoBbie
Ne o/ P Konrpoabnbsie IIpakTHueckue (mupp )
NMpoOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Yucia u BeIYKCIICHU. PalinoHalibHbIE bu6mmorexa [IOK
1 25 1
qyucna https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
2 27 1
AJrCOpanteCKue BEIPAKCHHA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 Koopwnatet n rpaguki. Gyniim 24 . https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
> TosTopenne 1 obodmenHe 6 . https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Uucna u Beruucinenus. KBagpaTasie KOpHU 15 ngg;j;fg:oggﬁ f4174f8
5 Uucna u Berunciaenus. CTENeHsb ¢ 1ebIM 7 bu6mmorexa [IOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaXKEHUs. bubnuoreka [IOK
3 S 5 1
KBanpatHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 1 bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnmnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) .
8 YHKUHH. OCHOBHEIC HOHATHA > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) Y
o yHKUHH. THCIOBbIE QYHKLAH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 0600 6 1
OBTOPEHHE 1 0D0DIIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne ni/m pasi Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsbl
1 Yucna u BeuncieHus. JlelicTBUTEIbHBIC 9 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexa [JOK
OJIHOM ITEpEMEHHOMN https://m.edso0o.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
> Dymxun 16 1 https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
1
6 YucnoBble OCIEN0BATEIBHOCTH 15 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 1 bubnmnoreka HOK
3HaHUHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0

[ToypouHnoe mianupoBaHnue npunaraercs, 3arpyxeHo B AUC «CereBoii ropoa. O6pazoBanuey.




MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHH S OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
T AT IIposepsiemble NpeIMeTHbIE Pe3yJIbTaTbl 0CBOCHHs OCHOBHOI
ez 00pa3oBaTeJbHOI MPOrpaMMbI OCHOBHOT'O 00111er0 00pa3oBaHuA
1 Uricna v BEIYHCICHUS
11 BrImonHsATh, coueTast ycTHbIE ¥ MIMCbMEHHBIE TIPUEMBI, apu(dMETHIECKUE ACUCTBHSA C
paIOHaTbHBIMHI YHCIIAMU
HaxonuTs 3HaYeHUs] YUCIIOBBIX BBIPAXKEHUM, IPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
1.2 OpuéMbl  BBIYMCIEHMS ~ 3HAUYEHWH  IPOOHBIX  BBIPAKEHHUH,  COJEpPIKALIMX
OOBIKHOBEHHBIE U ACCATHYHBIE IPOOU
[lepexoauts oT onmHOW (opMBI 3amucu YHCeNn K Apyrod (mpeoOpa3oBHIBATH
1.3 JIECITHIHYIO IPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH,
B OECKOHCUHYIO IECITHUHYIO APOOb)
1.4 CpaBHHUBATh U YIOPSJIOUNBATh PAIlMOHATbHbIE YHCIIA
1.5 OKpyTIATh YHcia
BBINONHAT NPUKUAKY M OLEHKY pPE3yJIbTaTa BBIYHUCICHUMN, OLIEHKY 3HAYEHUN
1.6 YHUCIIOBBIX BBIPAKEHUI. BBIMONMHATE AEUCTBHSA CO CTENEHSMH C HaTypalbHBIMH
[TOKa3aTeNsIMU
1.7 [TprMeHATh NPU3HAKY JIEIUMOCTH, Pa3I0KEHHE Ha MHOXKHUTEIN HATypaJIbHbBIX YHCET
Pemarp npakTHKO-OpreHTHPOBAHHbIE 33/1a4l, CBSI3aHHbIE C OTHOIIEHHWEM BEJINYMH,
18 NPONOPLHOHATLHOCTBIO  BEHYUH, NPOLEHTAMH, HHTEPIPETHPOBATH PE3yIIbTATbI
pelIeHns 3a1a4 ¢ y4€TOM OTpaHUYEHUi, CBA3aHHBIX CO CBOMCTBAMH paccMaTpUBac-
MBIX OOBEKTOB
2 AnreOpandeckre BbIPaKCHUS
21 Hcnonb3oBaTh anreOpandecKylo TEPMHHOJIOTHIO M CUMBOJIMKY, NPUMEHATH €€ B
polecce OCBOEHHsI yueOHOro MaTreprana
29 Haxonute 3HaueHuss OYKBEHHBIX BBIPQKEHHI TMPH 3aJaHHBIX 3HAYECHHUSX
TIEPEMEHHBIX
23 BroimonHATe mpeoOpa3oBaHUs IIENIOTO  BBIPAKEHUS B MHOTOWIEH NPHUBEIECHHEM
MOJIOOHBIX CJIATaeMbIX, PACKPBITHEM CKOOOK
24 BeINONHATS YMHOKEHHE OJHOYJIEHA HA MHOTOWIEH M MHOIOWIEHa HAa MHOTOYJIEH,
MPUMEHSTH ()OPMYIIbI KBapaTa CyMMBI U KBaJIpaTa pa3HOCTH
OcCyIIecTBIATh PA3JIOKEHUE MHOTOWIEHOB Ha MHOXHTEIH C TIOMOIIBIO BHIHECEHUS
2.5 32 CKOOKHM OOIIEro MHOXHTEJNS, TPYMIUPOBKH ClIaraeMbIX, MPUMEHEHHs (pOopMyII
COKpPalIEHHOTO YMHOKEHUS
26 [IpumensTe npeoOpa3oBaHUsT MHOTOWIEHOB JULL pELICHHA PasiIMiHbIX 3ajad W3
MaTEMaTHKH, CMEKHBIX TPEIMETOB, U3 PeaTbHON MPAKTHKH
27 Hcnons3oBaTh CBOMCTBA CTENEHEW C HATYpPAIbHBIMU  IIOKAa3aTelIsIMU  JUIS
peoOpa30BaHUs BRIPAKCHUN
3 YpaBHEHHS U HEPABEHCTBA
Pemars nuHeliHbIE ypaBHEHHS C OHOM MEPEMEHHON, MPUMEHSS NpaBWiIa Iepexoa
3.1 OT MCXOJIHOTO YpaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTh, ABIsSETCS MM YUCIO
KOPHEM ypaBHEHUS
3.2 [Ipumenars rpaduyeckue METOABl TPH PEIICHUH JWHEHHBIX YPaBHEHMHA W WX
CHUCTEM
33 [TonOupate nmpuMepsl Hap YKce, SBISIOINXCS PEIICHHEM JIMHEHHOT0 ypaBHEHHSI C
JBYMsI TIEPEMEHHBIMH
34 CtpouTh B KOOPJMHATHOM TUIOCKOCTH TpadHK JIMHEWHOTO YpaBHEHUS C JBYMS
MEPEMEHHBIMH; TOJIb3YSICh IPpahMKOM, IPHUBOANUTH IPUMEPHI PEIICHNs] YPABHEHHUSI
35 Pematp cucteMsl ABYX JIMHENHHBIX YpaBHEHUH C ABYMs NIE€PEMEHHBIMH, B TOM YHCIIE
rpaduyuecKu
3.6 COCTaBIISATh ¥ pPeUIaTh JUHEHHOE YpaBHEHHE WM CHUCTEMY JMHEWHBIX YPaBHEHHUH 110




Kon

IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI

TIPOBEpHEMOTO o0pa3oBaTeIbHOM MPOrPaMMBbI OCHOBHOIO 0011ero 00pa3oBaHus
pe3yJbTara
YCIOBHIO 3aJadd, HHTEPIPETUPOBATH B COOTBETCTBHHM C KOHTEKCTOM 3a/a4d
MOJTYYCHHBIN pe3yabTaT
4 Koopannats! u rpadhmkn. OyHKIINN
N3o0paxarh Ha KOOPAMHATHOW TPSMOW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
4.1 KOOpJMHATAaM, JIy9H, OTPE3KH, WHTEPBAIbI, 3alCHIBATh YHCIOBBIE MPOMEXYTKH Ha
aNreOpanveckoM sI3bIKES
4.2 OTMeuaTs B KOOPAMHATHOM INIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIHHATAM
4.3 Ctpouts rpaduku muHeHHBIX QyHKIWMH. CTponuTs Tpaduk GyHKIHH v = [X]
OnuceBaTh C MOMOIIBI0 (YHKIIMH HW3BECTHBIE 3aBUCHMOCTH MEXIY BEINIMHAMU:
4.4 CKOpOCTh, BpeMs, pacCTOSHHE, I[eHy, KOJIWYEeCTBO, CTOMMOCTh, IPOU3-
BOJIUTEILHOCTb, BpeMsi, 00bEM pabOTHI
4.5 HaxonuTs 3HaueHne QyHKIMHU 10 3HAYCHHUIO €€ apryMeHTa
[loammate Tpadudeckwii crmocod TPEACTaBICHHWS U aHAW3a WH(OOPMAIHH,
4.6 W3BIIEKATh U HHTEPIIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MMPOIIECCOB H
3aBHCUMOCTEH
8 KUIACC
Kox

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI

NPOBEPsIEMOTo NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yjabTarTa
1 Yucna ¥ BBIYUCIICHUS
Hcnonp30BaTh HayajlbHbIE IPEACTABICHUS O MHOXKECTBE JI€HCTBUTEIBHBIX YUCET AJIS
11 CpaBHEHHS, OKDYIJICHUS ¥ BBIYHMCICHWH, W300pakaTh JIEHCTBUTENBHBIE YHCIIA
TOYKAaMHU Ha KOOPJMHATHOU ITPSIMOM
[TpumeHATh NOHATHE apU(YMETHYECKOr0 KBAaAPATHOTO KOPHS, HAXOOUTh KBaJIpaTHbIE
1.2 KOpPHH, UCIIOJIB3YSI NIPH HEOOXOAMMOCTH KaJIbKYJISITOP, BBIIOJHATH MPEoOpa3oBaHUs
BBIPAKCHUM, COIEpKAIIMX KBAIpaTHbIE KOPHH, HUCIIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonp30oBaTh 3amucy OOJIBIIMX W MaJbIX YHCEII C IIOMOIIBIO JCCATHYHBIX JAPOOeH U
crene”er yncna 10
2 Anrebpandeckrie BRIPaKeHHS
21 HpHMeHsIle MOHSTHE CTETEHH C LEeNbIM II0Ka3aTeNleM, BBIIOJIHATH MpeoOpa3oBaHus
BBIpaXEHMH, COJIepKAIIMX CTETIEHHU C IIeJIBIM MToKa3aTeleM
29 BrInonHATH TOX/A€CTBEHHBIE TPe0Opa30BaHMsl PALIMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
NpaBWJI ACUCTBUH HaJl MHOTOWICHAMH U alreOpandeckuMu 1poOsMu
2.3 PackiaapiBaTh KBagpaTHBIN TPEXWIEH HA MHOXKHUTEIN
24 [lpumenaTs mpeoOpa3oBaHUS BBIPAKEHUN JULSL PELICHUA PasiMMHBIX 3ajad M3
MaTEeMAaTHKH, CMEKHBIX TPEMETOB, M3 PEATbHOMN MPAKTHKH
3 YpaBHeHHSs U HEPABEHCTBA
31 Pemate nuHeiHBIE, KBaJpaTHBIE YPAaBHEHUS 1  PAUMOHAIbHbIE  ypAaBHEHNA,
CBOJISIIIMECS] K HUM, CUCTEMBbI IBYX YPaBHEHHH C JBYMSI IEPEMEHHBIMH
IIpoBoauTh mpocTeiine HUCCIEAOBAaHUS YpPAaBHEHUM M CHUCTEM YpPaBHEHHMH, B TOM
3.2 YHUClie ¢ TpPUMEHEHHEeM TrpaHuuecKuX NpeACTaBleHN (yCTaHaBIMBAaTh, WMEET JIH
ypaBHEHHE WM CHCTEMa YPABHEHUH PEIeHMsI, €CJIM UIMEET, TO CKOJIBKO, U TTPOoyee)
[lepexoauTs OT cIOBeCHOH (OPMYNHMPOBKH 3a/laud K e€ anreOpanyeckoid MOJIENU ¢
3.3 MIOMOIIBIO COCTaBJICHHUs] YPaBHEHHsI MM CHUCTEMbl YPAaBHEHHUH, UHTEPIIPETUPOBATDH B
COOTBETCTBHH C KOHTEKCTOM 3aJIa4H MOJyYEHHBIN pPe3yIbTaT
IIpuMeHATH CBOMCTBAa YHCIOBBIX HEPABEHCTB JMJI CPAaBHEHHWS, OLEHKH, pemaTh
3.4 JMHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M UX CHUCTEMBI, AaBaTh rpaduyeckyro
WUTIOCTPALIMIO MHOYKECTBA PEIIEHUIN HEPaBEHCTBA, CUCTEMbI HEPaBEHCTB
4 DyHKIIUN




Kox

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI

NpoBepseMoro NMPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus
pe3yjabTaTa
[lonumath W WCHONB30BaTh (QPYHKIMOHAJIBHBIE TOHATHS W S3BIK  (TEPMUHBI,
41 CHUMBOJIMYECKHE O003HAUCHMs), OMpPEIENATh 3HAaueHHEe (QYHKUWH [0 3HAYCHHIO
apryMeHTa, ONPEAEIIATh CBOHCTBA (ZYHKIHHU 10 €€ rpaduKy
Ctpouthb rpaduku 3JIEMEHTAPHBIX GyHKIHIT BHJIA:
4.2 y=k/xy=k/x ,y =x?, y = X3, y = [X|, OnHCBIBaTh CBOWCTBA YUCIOBOW (YHKIHH MO €
rpaduKy
9 KJIACC
Kox o
T B R IIpoBepsiemble NpeIMETHBIE Pe3y/ILTATEI 0CBOCHHs! 0CHOBHOI
e o0pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOI'0 00111ero 00pa3oBaHus
1 Uwclia v BEIYUCTICHUS
1.1 CpaBHHBATh U YIOPSIOYMBATh PALMOHAIBHBIC M HPPALMOHAIBHBIC YHCIIA
Bemonsate apudmerndeckue ACUCTBHS C pPalMOHAIbHBIMH UYHCIAMH, COYETas
1.2 YCTHBIE U NUCHMEHHBIE MPHUEMBI, BBIIOJIHATH BBIYMCICHUS C HPPALMOHAIBHBIMU
YHCIaAMHU
13 Haxonute 3HaYeHUs CTCHeHeﬁVC LENbIMUA TI0KAa3aTeIsIMU U KOPHEW, BBIUUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUN
14 OKpyrsiTh § JNEeHCTBUTEIbHBIC  YHUCIIA, BLIIONHATE  MPUKUAKY — PE3ybTara
BBIYMCIICHHH, OIICHKY YMCIJIOBBIX BBIPAKCHUN
2 YpaBHeHUs 1 HEPaBEHCTBA
21 Pemrate nnHeliHBIE W KBaJpaTHBIC YpaBHEHHS, YpaBHEHUS, CBOASAILIMECS K HUM,
npocTeimue JpoOHO-paioHaIbHbIE YPAaBHEHHUS
29 Pemate CHCTEMBI JIBYX JIMHEHHBIX YpaBHEHHUH C IBYMs TEPEMEHHBIMH H CHCTEMbI
JIBYX YPaBHEHHH, B KOTOPBIX OJHO YPaBHEHUE HE SIBJISETCS JIMHEHHBIM
23 Pemrath TekcToBBIEC 334K anre6panquIEHM Croco0OM C MOMOIIBIO COCTABIICHHUS
YpaBHEHHUs MJIM CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
[IpoBoauTh mpocTeiiine McciIeJOBaHUs YPAaBHEHUH U CUCTEM ypaBHEHUH, B TOM
2.4 yHcie ¢ MPUMEHEHNEM IpauecKuX MpeCcTaBiIeHuil (HalpuMep, yCTaHaBINBaTh,
MMEET JIM YpaBHEHHE WU CUCTEMa YPaBHEHHI PEIICHHsI, €CITH HMEET, TO CKOJIBKO)
25 Pemrath nuHeiiHbIe HEPABCHCTBA, KBAPATHEIC HEPABCHCTBA, n300paxarhb peleHne
HEPaBEHCTB Ha YMCJIOBOW NPSMOH, 3aIIMCHIBATh PELICHNE C TOMOIILIO CHMBOJIOB
Pemrate cuctembl JTUHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIOUYAIOIINE
2.6 KBaJ[paTHOE HEPaBEHCTBO, H300pakaTh pEUICHWE CHCTEMBbl HEPAaBEHCTB Ha
YHCJIOBOM IIPSIMOM, 3aIIMCBIBATH PELICHUE C TOMOIIBIO CHMBOJIOB
2.7 Mcnonp30BaTh HEPAaBEHCTBA NPH PEIICHUM PA3IMYHBIX 3a7a4
3 DyHKIMH
PacnosnaBate GyHKUMM U3y4eHHBIX BHIOB. Iloka3wpiBaTh cXeMaTHYECKU
31 pacrioioKeHne Ha KOOPJMHATHOHM IUIOCKOCTH TpadukoB (GYHKIWH Buaa: y=Kkx,
y=kx+b, y=k/X, y=ax’tbx+c, B3aBUCHMOCTH OT 3HaueHHH KO3()(DHUIIMCHTOB,
OIMCHIBATH CBOMCTBA PYHKIMH
39 [loka3piBaTh CXEMaTHYECKH PpACTIOJIOKEHHE Ha KOOPAMHATHOH IUIOCKOCTH
rpadukoB GyHKIMH Buja y = VX, Y = |X| ¥ onuckIBaTh CBOHCTBA (hYHKIUI
33 Crpouth W M300pakaTh CXeMaTU4YeCKH TpapuKh KBagpaTHUHBIX (QYHKIIHH,
OMMCHIBATH CBOMCTBA KBAJIPaTUUHBIX (DYHKIMH 1O UX rpaduKam
34 Pacno3naBath kBagpaTHuHYy!O (QYHKUUIO 1O (GOpMyle, NPUBOAMTH IPUMEPHI
KBaJpaTHYHBIX (YHKLMI U3 peanbHON )KU3HHU, QU3MKH, TEOMETPHH
4 ApudmeTrueckasi 1 TeOMETPUUIECKasi IPOTPeCCUn
4.1 Pacrio3HaBaTh apru(METHYECKYI0 M T'€OMETPHUYECKYIO IPOrPECCHH HPH pPa3HbIX




Kox

IIpoBepsieMble IpeAMeTHBIE Pe3yJbTATHI 0CBOCHUS] OCHOBHOM

NpoBepsieMOro N
o0pa3oBaTeIbHOM MPOrPaMMBbI OCHOBHOI0 0011ero 00pa30BaHusA
pe3yJjbTaTa
croco0ax 3aJaHus
492 BBIOMHAT, ~ BBIYMCIIEHUS € UCHOJb30BaHWEeM  (GopMmyn  N-To  wicHa
' apuMeTHIecKol U TeOMETPHYIECKOI MPOrPecCHii, CyMMBI IIEPBBIX N WICHOB
4.3 MN300paxath WICHBI MOCIEN0BATEIEHOCTH TOYKAMHU Ha KOOPAHHATHON TNIOCKOCTH
Pemats 3amaun, CBA3aHHBIE C YHCIOBBIMHU IOCIIEAOBATEIBHOCTSIMHA, B TOM YHCIIE
44 33Jaud U3 PEAbHOW JU3HU (C HCIIOJIB30BAHUEM KAJIBKYJIATOPa, IU(PPOBBIX
TEXHOJIOTHA)

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Uncnia v BEIYHCICHUS
JpoOu 0OBIKHOBEHHBIC W JECSATHYHBIC, TIEPEX0] OT OJHOW (OPMBI 3amucH Ipodeit
11 K Ipyroi. [loHsTHE panMoOHAIBHOTO YHUCIIA, 3alKCh, CPABHEHUE, YIOPSANOYHBAHNE
paIOHATIbHBIX YHCET
12 ApudmeTrnyeckue IEHCTBUS C palMOHATBHBIME YHCiaMu. PemieHue 3amau u3
peasbHOM NPAKTHKK Ha 4acTH, Ha Apodu
13 CreneHp C HaTypalbHBIM IIOKa3zaTeleM: OINpelesieHHe, Npeodpa3oBaHue
BBIPQ)KEHUI HA OCHOBE ONPEEJICHHs], 3a1MCh OOJIBIINX YHCET
14 [IponeHTHI, 3amuch MPOLEHTOB B BHJE ApoOU W ApoOH B BHJIE NPOLICHTOB. Tpu
OCHOBHBIE 33J]aul Ha NMPOLIEHTHI, pEIeHHE 331a4 U3 pealbHON NPaKTUKU
15 [IpumeHeHne MpPU3HAKOB AETUMOCTH, pPa3joXKeHHe Ha MHOXKHUTEIM HaTypabHBIX
qHceln
1.6 PeasibHbIE 3aBUCHMOCTH, B TOM YHCJIE IIpsiMasi K 00paTHasi IPOIOPLUHUOHAIBHOCTH
2 AnreOpandeckre BhIPaKCHHUS
21 IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMeHHOM. [lomycTtumble
3HAYEHHsI TEPEMEHHBIX
29 [IpencraBieHue 3aBUCUMOCTH MEXIY BEIMUMHAMHU B BUe POpMyJibl. Beruncienuns
o Gopmynam
2.3 [TpeoOpazoBaHrie OYKBEHHBIX BBIPAXKEHUH, TOXKJIESCTBEHHO PABHBIC BBIPAIKESHUS
2.4 CBOIICTBA CTETICHU C HATYPAIHHBIM MTOKa3aTelIeM
25 OpHouneHsl W MHorowieHbl. CreneHp MHorowieHa. CroxeHHE, BbIUMTaHHE,
YMHOKE€HHE MHOTOYJIEHOB
26 @opMynBl COKpPAIEHHOTO YMHOXKEHHUA: KBaJpaT CyMMbI M KBaJpaT pa3HOCTH.
Dopmylia pa3HOCTH KBaIpaToB. Pa3nokeHne MHOTO4JI€HOB HA MHOXHUTEIHU
3 YpaBHeHHSs
31 YpaBHeHHE, KOPEHb YPaBHEHNA,  TpaBHia mpeoOpazoBaHsl  ypaBHEHUS,
PaBHOCHIIBHOCTh YPaBHEHHHN
32 JIuneliHoe ypaBHEHUE c OJTHOM nepehv/leHHOI?I, YUCIO KOpHEH JIMHEWHOTrO
ypaBHEHUs, pEIICHUE JINHEHHBIX YpaBHEHUI
33 CocraBnenue ypaBHS:HHfI M0 YCIIOBHIO 3a/Ja4yd. PerieHrne TEeKCTOBBIX 33/ad C
TTOMOMIBIO YPaBHEHHUN
3.4 JluHeliHOe ypaBHEHHE C JBYMS IEPEMEHHBIMH U €ro Tpaduk
Cucrema nByX JUMHEMHBIX yYpaBHEHMH C ABYMs NepeMEHHbIMHU. Perienne cucrem
3.5 ypaBHEHUH CrOCOOOM MOACTaHOBKH. [IpuMephl pelieHus TEKCTOBBIX 3a4ady C
IOMOIIBIO CUCTEM YPaBHEHUI
4 Koopnunats! u rpadhuku. @yHKIIUHN




Kox

I[IpoBepsieMblii 3JIEMEHT COIEPKAHUS

4.1 KoopnuHaara Touku Ha IpsMOit
4.2 ‘lncnmfme NPOMEXYTKH. PaccTossHMEe Mexay HIBYMsS TOUYKAMH KOOPIWHATHOM
PSIMOM
43 [IpsamoyronbHas CHCTEMa KOOPAIMHAT, OCH Ox u Oy. AOcuucca U opJrHATa TOUYKH
Ha KOOPAMHATHOM MIOCKOCTH
44 [Tpumepsr rlzaQJHKOB, 3amaHHbIX  Qopmyiamu. YUTeHWe TpaduUKOB pearTbHBIX
3aBUCUMOCTEH
4.5 [Tonstre bynknnu. ['paduk dynkmuun. CoiicTBa QyHKITHN
4.6 Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk ynxmmn y = [x|
4.7 I'paduueckoe penieHne JMHEHHBIX YPaBHEHHUH M CUCTEM JIMHEHHBIX YpaBHEHUH
8 KJIACC .
Ko IIpoBepsieMblii 3JIeMeHT COEPKAHMS
1 Uricia v BRIYHCIICHUS
11 KBanpatusblit kopeHb u3 uncia. [lousarue 06 uppanuoHaasHOM Yucie. JecaTuunbie
MPUOJIMHKEHUS HPPAIIMOHATIBHBIX YUCEIl
CpoiicTBa apu(MeTHdecKknx KBaJpaTHBIX KOpPHEH H WX TPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHWCIIOBBIX BBIPAKEHUI U BBIYUCICHUSAM. JleHCTBUTENBHBIE
qrcia
1.3 CteneHb ¢ LeIbIM MoKaszaTesneM U e€ cBoiicTBa. CTaHAapTHAS 3allKUCh YUCIA
2 AnreOpandeckue BbIPaKCHHUS
2.1 KBagpaTHblil TpEXwieH, pa3ioKeHUEe KBaAPATHOrO TPEXWICHa HA MHOXKHUTENIN
2.2 Anrebpandeckast 1poob. OCHOBHOE CBOHWCTBO airedpandeckoi 1poou
2.3 Cro’keHre, BEIYUTAHNE, YMHOKCHHUE, IeJICHHE aNreOpandecKux Apooei
2.4 PanmonanpHBIC BRIpOXKECHHS M UX MPEe0Opa30OBaHHe
3 YpaBHEeHHS U HEPABEHCTBA
31 KeagpatHoe ypaBHeHue, GopMmyrna KOpHEW KBaJpaTHOTO ypaBHEHHs. Teopema
Buera
3.2 Perienue ypaBHeHUH, CBOIINXCS K JIMHEHHBIM M KBaIPAaTHBIM
3.3 [Ipocreiimme 1poOHO-paMOHATEHBIC YPaBHEHHS
I'paduueckass uHTEepnpeTanusi ypaBHEHHH C JBYMS MEPEMEHHBIMH U CHCTEM
3.4 JINHEHHBIX YpaBHEHUM € JByMs IepeMeHHbIMH. lIpumepbl penieHust cucrem
HEJIMHEWHBIX YPaBHEHHH C IBYMSI IIEPEMEHHBIMH
3.5 Pemenne TeKCTOBBIX 3a/1a4 aredpandeckuM criocooom
3.6 UncioBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/THOI ITepeMeHHOM
3.8 PaBHOCHIIEHOCTH HEPABEHCTB
3.9 JInHeliHble HEPAaBEHCTBA C OJIHOM IEPEMEHHOMN
3.10 CucTemMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU
4 ODYHKITNN
41 [oustue ¢yHkiuu. OOJIACTh ONPEACICHUS W MHOXECTBO 3HAYCHHUU (YHKIIHH.
CniocoOrl 3a1anust QyHKIHH
4.2 I'paduk pynkumu. UreHne cBoicTB QyHKIMU 110 €€ rpaduky
4.3 [Tpumeps! rpadukoB QYHKIUH, OTPAKAOIIUX PeAIbHBIE MPOLECCHI
44 OyHKIUK,  ONUCHIBAIOIIUE MPSIMyl0 ©  OOpaTHYH0  NPONOPIHUOHAILHBIE
3aBUCUMOCTH, MX rpaduKu
4.5 OyHKIMU y =x? y = X3
4.6 Oyrkmu y = [x, y = |x]
4.7 I'paduueckoe penieHre ypaBHEHHH U CUCTEM YPaBHEHHUH




9 KJIACC

Kon IIpoBepsieMblii 3J1IeMEHT COEPKAHUS
1 Uricia ¥ BEIYHCICHUS
11 PanmoHaneHble 4ncna, MppanoOHAIBHBIE 4YMCIIA, KOHEYHbIE M OCCKOHEUYHbIE AECATHUIHBIC
Japobu
MHOKeCTBO JCHCTBUTENBHBIX 4YHCEN, JCHCTBUTEIBbHBIE YHCIAa KaKk OCECKOHEUYHbIE
1.2 JecATUYHbIe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
JEHCTBUTEIRHBIX YHCE M KOOPAMHATHON TIpsiMoii. CpaBHEHHE NEHCTBUTEIHHBIX YHCETT
1.3 ApudmeTnyeckue ASHCTBHS C N€HCTBUTEIHHBIME YHCIAMHU
Usmepenus, mnpuOmmxeHusi, OLEHKH. Pa3Mmepsl OOBEKTOB OKpY’KAaIoOIIEro MHpa,
14 JUINTEIILHOCTD IPOLIECCOB B OKpyskaromeM mupe. [IpubnmxEéHHoe 3HaYCHHE BEIMYUHBI,
TOYHOCTh npubmwKkeHus. OxpyriaeHue uyucen. IIpukuaka W OLIEHKA pPE3yJIbTaTOB
BBIYUCIICHUH
2 YpaBHEHHS U HEPABEHCTBA
2.1 YpaBHEHHUS ¢ OJHON IepeMEeHHOMN
2.2 JIuneliHoe ypaBHeHUE. Penienre ypaBHEHUH, CBOISINUXCS K JIMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. PenieHue ypaBHEHUHN, CBOASIIIUXCS] K KBAAPATHBIM
24 BI/IKBa,I[pvaTHOQ ypaBHeHue. IlpuMepsl penieHus: ypaBHEHHH TpeThbell M 4YeTBEPTOM
CTereHel pa3yioKeHHEeM Ha MHOXKHUTEITH
2.5 Pemenue qpoOHO-paliOHATBLHBIX YPaBHEHUH
2.6 Cucrembl ypaBHEHHH
2.7 YpaBHeHHE C JBYMS IEPEMEHHBIME U €T0 Tpaduk
2.8 PenieHre cucTeM ABYX JIMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU
29 Pewienue cuctem OByX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTENeHU
2.10 I'paduueckasi ”HTEpIpeTaIyisi CHCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMU
2.11 Perenne TeKCTOBBIX 33/1a4 aIreOpandeckuM croco0om
2.12 UricioBble HEPAaBEHCTBA U MX CBOMCTBA
2.13 PelieHre nMHEMHBIX HEPABEHCTB C OHOW NEPEMEHHOU
2.14 PenieHue cucteM JIMHEHHBIX HEPABEHCTB C OJTHON NEPEMEHHOU
2.15 KBanpaTHble HepaBeHCTBA
2.16 I'paduueckasi ”HTEpHIpeTaLHsI HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU
3 OyHKIMH
31 Keanpatuunast ynkums, e€ rpaduk u cBoiictsa. [Tapabomna, KOOpIUHATHI BEPIIMHEI Mapa-
00JIbI, 0Ch CHMMETPHH NapadoJIb
3.2 I'paduku dyskiwii y=kXx, y=kx+b u ux cBoiicta
3.3 I'paduku dyskiwii y=k/X, y = x° 1 UX CBOWCTBA
3.4 I'padvikn byHKIWMIT , ¥ UX CBOHCTBA
4 UricioBble OCIE0BATEIHLHOCTH
41 Omnpenenenue u criocoObl 3aJlaHus YUCIOBBIX IOCIENOBAaTENbHOCTEN. 3aaHue Iociieno-
BaTENILHOCTH PEKYPPEHTHON Gopmyion 1 GopMysiol N-ro ueHa
492 Apudmernueckas nporpeccus. @opMmynasl N-ro wieHa apupMETHYECKOH HPOTrPeccHH,
CYMMBI IEPBBIX N WICHOB
43 I'eomeTtpuyeckas mnporpeccus. @opmyisl N-rO WieHa TEOMETPUYECKON INporpeccuw,
CYMMBI IEPBBIX N YIEHOB
44 NzobpakeHne 4YIeHOB apU(PMETHUYECKOW U TEOMETPHYECKOH NpOrpeccHil TOYKaMH Ha
KOOPJAMHATHOM MIOCKOCTH. JINHEHHBIN U 3KCIIOHEHIIMATIBHBIA POCT
45 CI10>KHBIE TPOLEHTBI




ITPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOU OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBILIEI'O

OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeGoBaHMs

IIpoBepsieMble TPEGOBAHHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUSI OCHOBHOM
00pa3oBaTeibHOIi MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHMsI HA OCHOBE
oroc

YMeHue omnepupoBaTh MOHATUSIMH: MHOXECTBO, MOAMHOXECTBO, OIEpaluu Haj
MHOKECTBAMH, YMCHUE ONCPUPOBATH IMOHITHAMHU: rpad, CBSA3HBIA Tpad, AEPeBO,
[UKJI, TPUMEHSATh WX TpPH PEelIeHWH 3a/ad; YMEHHE HCIIONIb30BaTh rpaduyeckoe
MIPEJICTABICHNE MHOXECTB JJISl OMHCAaHUS PEaJbHBIX IPOIECCOB W SBICHHN, IMPH
pEIICHUY 3a/1a4 U3 IPYTUX YICOHBIX TPEIMETOB

YMmenue OINEpUPOBATh MOHSITHSAMU: OIpEACIICHHE, aKcuoMa, TeopeMa,
JI0Ka3aTeJIbCTBO; YMEHHUE pAaclO3HABaTh HCTUHHBIE W JIOKHBIE BBICKA3bIBAHUA,
MPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, CTPOWUTHb BBICKA3bIBAHWA W OTPHUIAHUA
BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATUAMU: HATypaJIbHOE YUCIIO, POCTOE U COCTABHOE YHUCIIO,
JEeMMOCTb HAaTYPaJIbHbIX YHCEJI, IPU3HAKHU JEIUMOCTH, LIEJI0€ YUCIIO0, MOAYNb YHCa,
OOBIKHOBEHHAs APOOb U AECATHYHASA IpOoOb, CTAHAAPTHBIA BUJ YMCIA, PALMOHAIEHOE
YHCIIO0, WPPAlMOHANIBHOE YHCIO, apu(METUYCCKUH KBaIpaTHBIH KOPEHb; YMEHHE
BBINOJIHATh JEMCTBUSL C 4YHMCIaM{, CPaBHMBATh M YHOPANOYMBATH YUCIIA, MPEICTAB-
JSITh YMCJIa Ha KOOPAMHATHOMN MPSMOMN, OKPYIJISITh YMCIIA; YMEHUE JeNaTh NPUKUAKY
1 OLIEHKY pe3yJIbTaTa BBIYHCIECHUH

YMmenune OIICPUPOBATH MOHATHUAMU: CTCIICHDL C LICJIBIM IIOKAa3aTCJIEM, apI/I(l)MeTI/I‘-IeCKI/Iﬁ
KBAJIPaTHBIA KOPEHb, MHOTOYIEH, aliredpandeckast ApooOb, TOKIECTBO; 3HAKOMCTBO C
KOPHEM HATypajbHOW CTEIEeHH OOJIbIIC CIUHHUIIBI, YMEHHUE BBIMOJHATH PACUEThI IO
dbopMysam, mNpeoOpa3oBaHUS IIEIBbIX, JPOOHO-PAIMOHATBHBIX BBIPAKCHUH U
BBIPOKEHHUH C KOPHIMHM, PA3I0KEHHE MHOTOUYICHA Ha MHOYKHTEIH, B TOM YHCIIE C
UCII0JIb30BaHuEM (OPMYJT PA3HOCTH KBAIPATOB M KBaJIpaTa CyMMbI M Pa3HOCTH

VYMeHue onepupoBaTh MOHATHSAMH: YHCJIOBOE PpABEHCTBO, YPAaBHEHUE C OAHOMN
MIEPEeMEHHOM, YICIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHON; YMEHHE peliaTh
JMHEWHbIe M KBaJpaTHbIE ypaBHEHHUS, APOOHO-paliOHAJIbHBIE YPAaBHEHHS C OJHOM
MIEPEMEHHOM, CUCTEMBI JBYX JIMHEHHBIX YpaBHEHMH, JIMHEHHBIC HEPABEHCTBA U X
CHCTEMBI, KBaJIpaTHbIE U IPOOHO-PAIIMOHANBHBIC HEPABEHCTBA C OJTHON MEPEMEHHOM,
B TOM YHCJE TPU PEIICHHM 3334 U3 IPYTHX MPEIMETOB U NMPAKTHYECKUX 3ajad;
YMEHHE HCHOJb30BaTh KOOPAWHATHYIO NPSMYH0 M KOOPJAWHATHYIO IUIOCKOCTBH IS
n300paKeHHUs! pelICHUH YpaBHEHUM, HEPABEeHCTB M CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKIMS, Tpapuk (YHKIUH, HYTH QYHKIHH,
MPOMEXYTKH 3HAKOMIOCTOSIHCTBA, TIPOMEXKYTKH BO3pacTaHusl, yObIBaHNUs, HAUOOIIbIIIEE
U HavMeHbllee 3HaYeHUS (YHKIUHM; yMEHHE OIEePHPOBATH IOHATHAMH: IpsMast
HPOIOPIMOHAIBHOCTD, JIMHEHHAs (QYHKIMSA, KBajJpaTHyHas (yHKOUs, oOpaTHas
MPOMOPIUOHAILHOCTh, Napaboina, rurnepooia; yMeHHe CTPOUTh Ipaduku (QyHKIWH,
WCIIOJIb30BaTh Tpa(uKy AJIsl ONPEACICHUS CBOMCTB MPOLIECCOB M 3aBUCHUMOCTEH, s
pemieHns 3agad M3 JPYruX Yy4eOHBIX MPEeIMETOB MW PEalbHOW KHU3HM; YMEHHE
BhIpaKaTh HOpMyJIaMu 3aBUCUMOCTH MEX]Ty BETMIHHAMH

YMeHue omnepupoBaTh MOHATHUSAMH: IIOCIENOBATEIBHOCTh, apudmMeTrndeckas U
reoMeTpUYeCcKas IIPOrpeccuy; yMeHue HCIIONB30BaTh CBOICTBa
NOCJIe0BaTeNFHOCTEH, POPMYIIBI CyMMBI M OOIIEro WieHa NPH PEIleHHH 331ad, B
TOM YHCJIE 33]]a49 U3 APYTUX YUEOHBIX MPEIMETOB U PEATHHOMN JKU3HU

VYMmenne pemaTth 3aJja4r pasHbIX THUIIOB (B TOM YMCJIC Ha IPOLCHTHI, JOJIN U YaCTH,
JABHXKXCHHC, pa60Ty, LCHY TOBApPOB U CTOMMOCTD MMOKYIIOK U YCJIYT, HAJIOI'HU, 3ala4u U3
obmacTu yOopaBJICHUS JIMYHBIMU U CeMEHHBIMU (I)I/IHchaMI/I); YMCHHE COCTAaBJIATH
BBIpaXXCHHA, YPaBHCHUA, HCPABCHCTBA U CUCTEMBI 110 YCJIOBHIO 3aJla4, UCCIIEA0BATH
TIOJIY4YEHHOC PCIICHUE 1 OLICHUBAThH HpaBJIOHOZIO6HOCTI) TTI0JTYYCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh NOHATUSAMH: (PUTypa, TOUKA, OTPE3OK, MpsiMas, Jyd, JoMaHasl,
yrojl, MHOTOYTOJbHHUK, TpPEYrOJbHUK, PAaBHOOCIPEHHBIH M PaBHOCTOPOHHHI
TPEYroJbHUKH, IPIMOYTOJIbHBIN TPEYrOJIbHUK, MEJaHa, OMCCEKTpHCa M BbICOTA Tpe-




Kon
MPOBEPSIEMOT0
TpeOoOBaHHS

IIpoBepsiemble TPeGOBaHNS K MPeAMETHBIM Pe3yJILTATAM OCBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOTI'0O 00111er0 00Pa30BaHMsI HA OCHOBE
Proc

YTOJIbHUKA, YETHIPEXYTONBHUK, MapajuleIorpaMM, poMO, MPsIMOYTOJbHUK, KBaapar,
Tpamnemnus; OKpPYKHOCTb, KpYyT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue pemath 3ajadyd, B TOM YHCIE W3 IOBCETHEBHOW JKM3HM, Ha
HaXOKACHUE TEOMETPHUYECKUX BEJIHYMH C MMPUMEHEHUEM H3yUYEHHBIX CBOHCTB (GUTyp
1 QaKkToB

10

YMeHne onepupoBaTh MOHITUSIMH: PAaBEHCTBO (UIYp, PaBEHCTBO TPEYrOJbHHUKOB;
NapaJyIeIbHOCTh W TEPHEHAMKYISIPHOCTh MPAMBIX, Yol MEXIy IPSIMbIMH,
NEePIEHIUKYJIISp, HAKIOHHAS, MPOEeKIHs, nogooue (Guryp, nogoOHbIe TPEyroIbHUKH,
CUMMETpHUS OTHOCHUTENBHO TOYKH M MPSIMOM; YMEHHE pacro3HaBaTh pPaBEHCTBO,
CUMMETPUIO U mopodue Guryp, napauieabHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX B
OKpY’KaloIllleM MUpe

11

YMeHue onepupoBaTh MOHSATHAMU: JUIMHA, PACCTOSIHUE, YTON (BEIHYMHA yTia, CHHYC
1 KOCHHYC YTJIa TPEyTOJIbHUKA), IJIOIIa/lb; YMEHHE OIIEHWBATh Pa3Mephl PEeIMETOB U
00BEKTOB B OKPYXKAIOLIEM MHpPE; YMEHHE IPUMEHITH (OPMyJbl IEepUMETpa
Y IJIOLIag MHOTOYTOJIbHUKOB, [UIMHBI OKPYXXKHOCTH M IUIOLIagM Kpyra, oObema
IIPSIMOYI'OJIBHOTO ~MapajulelenuIesia; yMEHUE [PUMEHATh IPU3HAKM PaBEHCTBA
TPEyroJbHUKOB, TEOpEMY O CyMME YIJIOB TpeyrojbHHKa, Teopemy Iludaropa,
TPUTOHOMETPUYIECKHE COOTHOUIEHMS JUIsl BEIYHCICHUS JJINH, pACCTOSTHUM, TUIOIIANei

12

YMenue wn300paxkaTh IUIOCKHEe (GUTYpPBl W HX KOMOWHAIIMH, MPOCTPAaHCTBEHHBIE
GUrypsl OT pyKH, C TIOMOLIbIO YEPTENKHBIX MHCTPYMEHTOB W DJIEKTPOHHBIX CPEICTB
110 TEKCTOBOMY HJIH CHMBOJIbHOMY OITHCAHHIO

13

YMeHue ~omepupoBaTh  IMOHATHAMM:  HPSIMOYIOJIbHAasE CHCTEMa  KOOPIMHAT;
KOOpIMHATHl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOW3BEICHHE BEKTOpa HAa YHCIIO,
CKaJISIpHOE MPOU3BE/IEHUE BEKTOPOB; YMEHHE HCIOIb30BATh BEKTOPHI U KOOPAUHATHI
U TPEACTABJICHUsI JAHHBIX M PELICHHUS 3a/4ad, B TOM YHCIEe U3 APYTUX YYEOHBIX
NPEIMETOB U peaslbHON JKU3HH

14

YMeHue onepupoBaTh HOHATHSIMH: CTOJIOMKOBBIE M KPYTOBBIE JHArpaMMbl, TaOIHLIbI,
cpenHee apudmMeTHueckoe, MeanaHa, HanOopliee ¥ HaUMEHbIIIee 3HAYCHHUS, pa3Max
YHCJIOBOrO Ha0opa; yMEHHE W3BIIEKaTh, MHTEPHPETHPOBATH M INPeoOpa30BHIBATH
MHQOPMAIMIO, MPEICTaBICHHYI0 B TaOnMMUax M Ha AMarpamMmax, OTPaKarollylo
CBOICTBA U XapaKTEPUCTUKU PEATBHBIX MPOLIECCOB U SIBIIEHUI; YMEHHE paclo3HaBaTh
M3MEHYMBbHIE BEJIMYMHBI B OKPYIKAIOIIEM MUpE

15

YMeHue onepupoBaTh NOHSATHUAMH: CIyYalHBIA ONBIT (CIy4alHbBI SKCHEPUMEHT),
3JIEMEHTapHOE COOBITHE (9JIEMEHTApHBI HCXOH) CIy4alHOIrO OIbITa, CIIy4aiHoe
COOBITHE, BEpPOATHOCTh COOBITHS; YMEHHE HAaXOAWUTh BEPOSTHOCTU CIyYalHBIX
COOBITHIH B OIIBITAX
C PpaBHOBO3MOXXHBIMH D3JIEMEHTapHBIMH COOBITHSIMH; YMEHHME pellaTh 3aJadd
METOJIOM OPraHHW30BaHHOTO Iepedopa M € HCIOJIIb30BAaHUEM MPaBHUJIa YMHOXKEHUS;
YMEHHE OILIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITWH W SIBIEHWH, TOHUMAaTh POJb
NPaKTUYECKH JOCTOBEPHBIX U MaJOBEPOSITHBIX COOBITUH B OKpY’KaroIleM MHUpE U B
JKU3HH; 3HAKOMCTBO C IIOHSTHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM
OOJIBIIKX YHCEI M €0 POJIHIO B MACCOBBIX SIBIICHUSIX

16

YMenue BbIOMpaTh MOAXOIAIIMNA M3YYCHHBIH METOA Ul pEelIeHHsS 3a1ayH,
MPUBOJUTH NPUMEPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAEC U KHU3HU,
pacro3HaBaTh NPOSBJICHUE 3aKOHOB MaTEMaTUKU B UCKYCCTBE, OMUCHIBATH OT/ACIIbHBIE
BBIJIAIONIMECS PE3YJIbTAaThl, MMOJYUYEHHBIE B XO/I€ Pa3BUTHUS MATEMaTHUKU KakK HayKH,
MPUBOJUTH NMPUMEPHl MATEMATUYECKUX OTKPBITHUI U UX aBTOPOB B OTE€UECTBEHHOU U
BCEMUPHOUN UCTOPUU




IHEPEYEHbD 3JIEMEHTOB COAEP)KAHMUS, IPOBEPAEMBIX HA OI'D IIO MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COIEPKAHUS
1 Uriciia v BBIYHCIICHUS

1.1 HatypanbHbie u niensie uncna. [Ipu3Haky AeTMMOCTH HEIbIX YHCell

1.2 OOBIKHOBEHHBIC 1 ACCATHYHEIE TPOOH, TPOIICHTHI, OECKOHESUHBIC IEPHOTNICCKUE TPOOH

1.3 Panmonansabie uncna. ApupMeTHISCKHE OIepalliy ¢ pallMOHATLHBIMHA YHUCITAMH

1.4 JleiicTBuTenbHbIC yncia. ApuhMETHISCKUE OTIEPAINH C ICHCTBUTSILHBIMU YHACIAMU

15 [MpubnxEéHHBIC BHIUMCIICHUS, TpaBUia OKPYTJICHUS, TPUKHIKA U OIICHKA pe3yJibTaTa
' BBIYHCIICHUI
2 AjredpanvecKkue BhIPpaKCHHUS

2.1 BykBeHHbIE BBIpakeHMsI (BBIPAKECHUS C IEPEMEHHBIMH )

99 Crenenp c 1nensiM mokazatesneMm. CTeneHb ¢ paldoHANIBHBIM MokazaTeneMm. CBoicTBa
' CTeNeHH

2.3 MHOTO4JICHBI

2.4 Anrebpandeckast 1pooOb

95 Apudmerrueckuii KOpEHb HaTypaJbHOU CTEIICHU. [eticTBus
' ¢ apu(pMeTHIECKUMH KOPHIMH HaTypaJIbHOM CTENCHU
3 YpaBHEHUS 1 HEPABCHCTBA
3.1 Lenbie U poOHO-palMoHabHbIE YpaBHEHHs. CHCTEMBI M COBOKYITHOCTH YpaBHEHUH
3.2 Ienble 1 IpOOHO-palMOHAIbHBIC HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABESHCTR
3.3 Pemenune TeKCTOBBIX 32144
4 YucIioBbIe 1OCIIEeJ0BAaTEIEHOCTH
4.1 [Tociie10BaTeIbHOCTH, CIIOCOOBI 33IaHNUS ITOCIICAOBATEILHOCTEH
4.2 ApudmeTrnyeckas U reoMmeTprueckas nporpeccui. @opMyiia cI0KHBIX MPOLEHTOB
S DyHKIHUU
OyHkus, crnocoOsl 3amanus ¢yHkuuu. I'paduk ¢ynHkimuu. OGnacTs onpeneneHus H
51 MHOXXECTBO 3HadeHWH QyHkumu. Hymum ¢yHkumu. IIpomexyTKH 3HAKOIIOCTOSHCTBA.
o [IpomMekyTkH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHUMYMBI (DYHKIMH.
HawnGoupiiee 1 HanMeHblIee 3HaYeHHEe QYHKIIMU Ha TPOMEXKYTKE
6 KoopauHaThl Ha NPSIMOIi U IIIOCKOCTH
6.1 KoopannatHas npsmas
6.2 JlexapTOBBI KOOPAMHATHI Ha TNIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuyeckne GUrypsbl 1 MX CBOMCTBa
7.2 TpeyronbHHUK
7.3 MHOTOYTOJHHHUKH

7.4 OKpY>KHOCTB M KPYT

7.5 V3mepeHne reoMeTpuieckux BEITUIHH
7.6 BekTops! Ha MI0CKOCTH

8 BeposiTHOCTh U CTaTUCTHKA
8.1 OnucarenpbHast CTATHCTHKA

8.2 BeposiTHOCTH




Kon

IIpoBepsieMblii 3J1IeMEHT COIEPKAHUS

8.3 KomOunaropuka
8.4 MHoecTBa
8.5 I'padbr
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