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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBiSeTCS OJHMM U3 ONOPHBIX KypCOB OCHOBHOIO 0OIIero o0pa3oBaHUs: OHa
obecrieuynBaeT H3y4eHNE qPYTUX AUCIUILTNH, KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTAPHOTO ITHKJIOB,
e€ OCBOEHHE HEOOXOAMMO AJIs MPOAOJDKEHHs 00pa3oBaHMs M B IOBCEIHEBHOW XU3HU. Pa3Butne y
00yJaromuxcsi HAy9YHBIX TMPEACTABICHUN O MMPOUCXOXKICHHN U CYITHOCTH alNTre0panveckux adCTpakiui,
criocobe OTpakeHUs] MaTeMaTUYECKOW HAayKOH SIBJICHHWH U MPOLIECCOB B MPUPOJE U OOIIECTBE, POIU
MaTeMaTHIECKOTO MOJIEIIMPOBAHMS B HAYYHOM TO3HAHUH U B MPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUS M KAyeCTB MBIILICHUS, HEOOXOMUMBIX [UIsl aJanTallid B COBPEMEHHOM
muppoBoM obmiecTBe. M3ydeHne anreOpsl oOecriedyMBaeT pa3BUTHE YMEHHS HAOII0/IaTh, CPAaBHUBATH,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBAaTh CBOM JCHCTBUS M BHIBOJBI, (popMynupoBaTh yrBepkaeHus. OcBOeHHE Kypca anreOpsl
obecrevynBaeT pa3BUTHE JIOTMUECKOTO MBIIIJICHHUS 00y4YaloIUXCs: OHM HCIONB3YIOT ACIyKTUBHBIE U
MHAYKTUBHBIE PacCyXJeHus, 00001IeHNE U KOHKPETHU3allMI0, a0CTparupoBanue u aHaioruto. O0yueHue
anredpe mpearnoaaraeT 3HaYUTEIbHbI 00BEM CAMOCTOSITENFHOM JESTENILHOCTH 00YYarOIIUXCSl, ITOATOMY
CaMOCTOSITENIFHOE PEIICHUE 3a/1a4 SABIISICTCS peai3aleil eITeIbHOCTHOTO PUHITUIA 00ydeHHS.

B cTpykType mporpamMmbl yueOHOro Kypca «Anredpa» sl OCHOBHOTO OOIIEro 0oOpazoBaHUs
OCHOBHOE MECTO 3aHHMMAIOT COJEpPKATEIbHO-METOIUYECKUE JIMHUM: «Yucia W BBIYUCICHHUIY,
«AnreOpanueckue BbIpaXEHHs», «YpaBHEHHs U HepaBeHCTBa», «DyHkumm». Kaxmas u3 3Tux
COZIepKATEIbHO-METOJUUECKUX JIMHUH pa3BUBAeTCS HA TMPOTSHKEHUM TPEX JIET M3YYCHHUS Kypca,
B3aMMOJICICTBYS C JAPYTUMH €ro JUHHSAMH. B Xxome wu3yueHuss y4eOHOTO Kypca OO0ydarouimmcs
NPUXOIUTCS JIOTHYECKH PACCYKAATh, UCTIONB30BaTh TEOPETUKO-MHOKECTBCHHBIN SI3bIK. B CBS3M ¢ 3THM
B MporpamMmy y4eOHOro Kypca « Airedpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI JIOTHUKH, MIPEICTABICHHBIE BO
BCEX OCHOBHBIX pa3[eliax MaTeMaTH4ecKoro oOpa3oBaHUS M CIIOCOOCTBYIOIIME  OBJIAZICHUIO
00y4aIIMMHUCS OCHOB YHHBEPCAJIHHOIO MaTeMaTH4ecKoro sizbika. CopepKaTenbHOM U CTPYKTYpHOM
0COOEHHOCTBIO Y4eOHOTO Kypca «AsreOpay sIBISIETCS €r0 MHTETPUPOBAHHBIN XapakKTep.

Copepxxanne nuHUM «Yuciaa ¥ BBIYMCICHUS» CIYKUT OCHOBOHM MMl JalbHEHIIEr0 HU3y4YeHHS
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIOIIUXCS JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO
YMEHHS MOJIb30BAThCS ANTOPUTMAMHU, a TaKKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIMMBIX
JUIS TIOBCEAHEBHOM XM3HHU. Pa3BuUTHE MOHATHS O YUCIIE Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS
CBSI3aHO C pAlMOHAIBHBIMH M UPPAUOHATIBHBIMU 4YHCIaMH, (HOPMHpPOBAHHEM IMPEICTaBICHUH O
JEHCTBUTENILHOM 4YHCIIe. 3aBepIICHHE OCBOCHUS YHCJIOBOM JIMHUH OTHECEHO K CpeJHEeMYy oOIeMy
00pazoBaHMIO.

Conepxanue IByX aireOpanyuecKux JTUHHNA — «AnreOpandeckue BBIpaKECHUS» U «YPaBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYET (OpMHUpPOBaHUIO Yy OOydYalOMIMXCS MaTeMaTH4YecKoro —ammapara,
HEO0XOIMMOTO JUIS pelIeHHs 3a7ad MaTeMaTHKH, CMEKHBIX TPEJMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX
3amay. Ha ypoBHe ocHOBHOro o01ero o0pa3oBaHus YyueOHBIH MaTepuan TpPyNIHPYeTCcs BOKPYT
palMOHANBHBIX BBIpAXEHUH. Asnredpa IeMOHCTPHpPYET 3HAYCHHWE MAaTeMaTHKH KakK S3bIKa s
MOCTPOCHUS MAaTeMaTUYECKUX MOJENIel, OMMCAHUs MPOIECCOB U SIBICHUN peanbHOro Mupa. B 3amaum
o0yueHus anredpe BXOIAT TakKe AajbHeHIee pa3BUTHE AITOPUTMUYECKOTO MBIIIJICHHS, HEOOXO0AUMOTO,
B YaCTHOCTH, JIJIsl OCBOCHHS Kypca HHGOPMATUKHU, U OBIIaJICHHE HAaBbIKAMU JEeTyKTUBHBIX PACCyKICHUH.
[IpeoOpa3oBaHre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET pAa3BUTHIO BOOOpaKEHHUs, CIHOCOOHOCTEH K
MaTEeMaTH4YeCKOMY TBOPUECTRBY.

Conepxkanne (HyHKIIMOHATBHO-TpaUUECKON JTUHUHM HAIECJICHO HA MOJIyYeHHE OOYYarOUTUMUCS
3HaHUA O (PYHKUIMAX Kak Ba)KHEHIIeH MaTeMaTHUYeCKOW MOJEeNH Ui OMHCAHHMS U HCCIETOBaHUS
pa3HoOOpa3HBIX MPOIECCOB U SIBICHUH B IpUpoae U odmiecTtBe. M3ydeHne marepuana CrocoOCTBYET
pPa3BUTHIO y OOYYaroIIMXCS YMEHHUS MCIOJIb30BaTh pa3IUYHbIC BbIPA3UTENIbHbIE CPEACTBA S3bIKA
MaTeMaTUKd — CJIOBECHBIC, CHMBOJIMYECKHE, Tpaduyeckue, BHOCHT BKIaa B (opMupoBaHue
MPEJICTAaBICHUI O POJIM MATEMATUKHU B Pa3BUTHH LIUBUIN3ALUU U KYJIbTYPBI.

CornacHo ydeOHOMY IutaHy B 7-9 Kiaccax M3ydaeTcs y4eOHbIH Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3felibl cojaepikaHus: «Uucina v BbIUKCICHUS», «Anredpandyeckue
BBIPAXKCHUSY, «Y PABHEHUS U HEPABEHCTBA», «DyHKIUN.

Ha u3yuenune yueOHOTO Kypca «Anredpa» orBoautes: B 8 kitacce — 119 gaca (3,5 yaca B Heeno),
B 9 knacce — 119 yaca (3,5 yaca B Henenio).



COAEPKAHUE OBYUEHUSA

8 KVIACC

Yuciia 1 BbIYUCICHUSA

KBanpatuslit kopeHb u3 uncina. [lonarue o0 uppanuonanbHoM yucie. JlecaTnaHbie TpUOIMKEHUs
uppanMoHanbHbIX uucen. CBoiicTBa apudMeTHUeCKUX KBaJApPaTHBIX KOPHEH U HMX MNPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BbIPAXKEHHUM U BbIYUCICHUSAM. [leficCTBUTENbHBIE YUCIIA.

Crenens ¢ LenbpIM IoKazaresieM U e€ cBoiicTBa. CTaHgapTHas 3alluch YHUCTIA.

AuredpanyecKkue BbIpasKeHUs

KBanpaTHblil TpEXUIIEH, pa3i0KEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIIN.

AnrebGpanueckas apodb. OcHOBHOE CBOMCTBO anredpandeckoil npodu. CrokeHue, BIYUTAHUE,
YMHOXXEHUeE, JeJIeHHe areOpandeckux aApooeil. ParroHanbHblie BIpaKeHHUs U UX IpeoOpa3oBaHue.

YpaBHeHUs! M HEpaABEHCTBA

KBangpatHoe ypaBHeHue, popmyna KopHeill kBajapaTtHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUM, CBOASILINXCS K IMHEHHBIM U KBaapaTHbIM. [IpocTeiine 1poOHO-paloHaIbHbIE ypaBHEHUS.

I'paduueckas nHTepIpeTalMs YpPaBHEHUH ¢ IByMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX ypaBHEHUN
C IBYMs IepeMEeHHBIMH. [IpuMepsl penieHuss CUCTEM HEJTMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Perienue TekCTOBBIX 3aj1au alreOpandeckuM CriocoOOM.

UucnoBble HEPaBEHCTBA M MX CBOMCTBAa. HepaBeHCTBO ¢ OJHON IepeMEHHOH. PaBHOCHMIBHOCTH
HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHON MepeMeHHOW. CHUCTEMBI JINHENHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DyHKUUHA

[Tonsitrie pyHkmum. O6IaCTh ONMpeIeICHIS] 1 MHOKECTBO 3HaYeHHMH QyHKIIH. CriocoObl 3a1aHus
GbyHKIHIA.

I'padux pynkumu. YUrenue cBoiictB ¢yHkmmu no e€ rpaduky. [Ipumeps! rpagukoB (QyHKIHIA,
OTpaXKaroOIIMUX pealbHbIE IIPOLECCHI.

@OyHKIMH, ONUCHIBAIOIINE MIPSIMYIO U 0OpaTHYIO MPONOPIIMOHAIBLHBIE 3aBUCUMOCTH, MX T'padUKH.
®yukunu y =x°, y =x°, y = \x, y=|x|. I'papuueckoe perieHne ypaBHeHUI U CUCTEM YpaBHEHUH.

9 KUIACC

Yuciia 1 BbIYUCICHUA

PanyonanbHele yKcia, uppalMoHaIbHbIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE NECSTUYHbBIE JIPOOH.
MHOKeCTBO JE€HCTBUTENBHBIX YHMCEN, JEHCTBUTENIbHbIE YUCHIAa KaK OECKOHEYHbIE NECATUYHbIE IPOOH.
B3auMHO OJTHO3Ha4YHOE COOTBETCTBHE MEXKIY MHO)KECTBOM JIEHCTBUTENIBHBIX YHMCEI U KOOPAMHATHOMN
IPSIMOM.

CpaBHeHue JIeHCTBUTENBHBIX YUCell, apupMeTUIECKHEe AEUCTBUS C JEHCTBUTEIbHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JUIUTEILHOCTD IIPOLIECCOB B OKPYIKAIOLIEM MUPE.

[TpubnmxEHHOE 3HAUEHHE BEIMYMHBI, TOUHOCTh NpuOimxenus. Okpyrienue uuceln. [Ipukuaka un
OLICHKA PE3YJIbTaTOB BHIYHCICHUH.

YpaBHeHMSI 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. Penienre ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHMi, CBOJAIIMXCSA K KBaJIpaTHbIM. bukBazpaTHOE
ypaBHeHue. [IpuMepsl pelleHHs ypaBHEHUN TpEeTbed M 4YETBEPTOM CTENEHEW pA3JI0KEHHEM Ha
MHOKHTEJIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PereHue TEKCTOBBIX 3adad  ainreOpandecKum
METOJIOM.

VYpaBHeHUE C ABYMs IEPEeMEHHBIMU U ero rpaduk. Pemenne cucteM AByX JTMHEHHBIX ypaBHEHHUH
C IByMs IIEpEMEHHBIMU. PerieHne cuctem ABYX ypaBHEHHUH, OJHO M3 KOTOPBIX JINHEHHOE, a Jpyroe —
BTOpO# cTeneHu. ['paduueckas HHTEpIpETalUs CUCTEMBI YPaBHEHHUH ¢ ABYMS TIEpEMEHHBIMH.

Pemienue TekcTOBBIX 3a7jau anreOpanyeckuM CriocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.



PeleHre JIMHEWHBIX HEPABEHCTB € OJHOM NEPEMEHHON. PellleHne CUCTEM JIMHEHHBIX HEPABEHCTB
c ogHoi nepeMeHHoM. KBasnpaTHble HepaBeHCTBa. ['paduueckas nHTEprpeTalysi HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JByMs IIEPEMEHHBIMU.

DyHKUUHA

KBagpatuunas ¢ysnkuus, e€ rpaduk u cBoiictBa. [lapabosa, KoopuHATHl BEpUIMHBI Mapaboibl,
0Cb CUMMETpPHH 11apaloJIbl.

I'padukn dyskmmii: y = kx, y =kx + b, y =k/x, y = x> y =x, y = x|, & ux cBoiicTBa.

Yucii0BbIE 10CJI€10BATEIBHOCTH U MPOrPeCcCUH

[TonsiTe YMCIOBOM TOCIENOBATENBHOCTH. 3aJaHHME IIOCJIENOBATEIBHOCTH PEKYPPEHTHON
dbopmyitoit 1 popmyIioi n-ro dieHa.

Apudmerndeckas u reomerpuueckas mnporpeccud. Gopmyssl n-ro ujieHa apupMETHUECKOW U
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakeHre WIEHOB apU(PMETHYECKOl M TeOMETpUYEcKO Mporpeccuii TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTU. JINHEWHBIN U AKCITOHEHIMAIbHBIA POCT. CII0KHbBIE TPOLIECHTHI.



INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS IIPOT'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE Pe3yabTaThl OCBOCHHUS MPOTPAMMBI yueOHOTO Kypca «Anredpay XxapaKTepu3yITCs:

1) naTpuoTHYECKOE BOCIUTAHHE:

MPOSIBJIEHUEM HMHTEpPECa K MPOILIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHKH, LEHHOCTHBIM
OTHOUIEHUEM K JTOCTHKEHHUSIM POCCHMCKMX MATEMAaTHKOB M POCCHUICKOW MAaTEMAaTHYECKOW IIKOJbI, K
UCIIOJIb30BAaHUIO ATUX JOCTHKEHHM B IPYTUX HayKaX U MPUKIAIHBIX chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTHIO K BBHIMOJTHEHHIO OOSI3aHHOCTEH TpakJaHWHA U pealu3alld ero Mpas,
MPEACTABICHUEM O MAaTeMAaTHUYECKUX OCHOBaxX (YHKIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHHIA,
IpoLeayp TpaxkAaHCKoro oOmiecTBa (Hampumep, BbIOOpPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
ATUYECKUX TPOOJEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKCHMM HAyKH, OCO3HAHHEM
BAKHOCTU MOPAJIbHO-3THYECKUX NMPUHLHUIIOB B I€ATEIbHOCTH YUYEHOTO;

3) TpyZ10BOE BOCIIMTAHME:

YCTAaHOBKOW Ha AaKTMBHOE Yy4YacTH€ B pEUICHUU MPaKTUYECKHX 3a7ad MaTeMaTH4eCKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMAaTHUYECKOT0 0Opa30BaHUs Ha MPOTSHKECHUU BCEH KU3HU
JUTSL yCTICUTHOW MPOQEeCCUOHANBHON JESTENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHM, OCO3HAHHBIM
BBEIOOPOM M TIOCTPOCHUEM MHIUBUIYaTbHOW TPACKTOPUU O0Pa30BAHUS M KUZHEHHBIX IJIAHOB C YIETOM
JUYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCTIUTAHME:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHITHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, pelIeHui, pacCy>KIeHNH, YMEHHUIO BUJIETh MAaTEMAaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 O3HAHUS:

OpHUCHTAIMEH B IEATEIHLHOCTH HA COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEJICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, IPUPOJIBI U 00IIeCTBA, TOHUMAaHUEM MaTeMaTHUYeCKONH HAYKH Kak
cdepbl YeT0BEUeCKOH JeITeTbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYUMOCTHU JUIS PA3BUTHUS [TUBUIIH3AIUH,
OBJIQJICHHEM S3bIKOM MAaTeMaTMKH U MAaTeMaTHYEeCKOM KyJIbTYpOM Kak CpeICTBOM IIO3HAHMS MUDa,
OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIIE0BATEIbLCKOM €SI TEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (POPMHPOBAHHUE KYJILTYPbl 310POBbSI M 3MOIMOHAJIBHOIO
OJ1aronosy4us:

TOTOBHOCTBIO TPUMEHATh MAaTEMaTHYECKUE 3HAHUS B HMHTEPECaxX CBOETO 3J0pPOBbs, BEICHUS
3I0pPOBOTO 00pasza XKU3HU (30pOBOE MNHTaHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH M OTIbIXA,
perynsipHasi pu3nyYeckas akKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedrekcuu, IpU3HAHUEM CBOETO
IpaBa Ha OIMMOKY M TAaKOTO K€ MpaBa JAPYroro 4eIoBeKa,

7) 3K0JI0rNYecKoe BOCIIUTAHHE:

OpUEHTallUe Ha TPUMEHEHHE MAaTEMaTUYeCKMX 3HAHUU Ui pelleHus 3anad B o0jacTu
COXPaHHOCTH OKPY>KaroUIeH Cpe/ipl, IIIaHUPOBAHMS IMOCTYIIKOB U OLIEHKU MX BO3MOXHBIX IOCIIEICTBUM
JUTSI OKPY>KaFOIIel Cpelibl, OCO3HAHUEM TII00aThbHOTO XapaKTepa SKOJOTHUYSCKUX MPOOJIeM U MyTeH HX
peuieHus;

8) ajanTauus K U3MEHAIOIIUMCS YCJIOBUSIM COIMAJIBHONW M NPUPOIHON Cpeabl:

TOTOBHOCTBIO K JECHCTBHUAM B YCIOBHUSX HEONPEAEIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS Y APYTHX JIIOACH,
proOpeTaTh B COBMECTHOM J1eATEIbHOCTH HOBbIC 3HAHUSI, HABBIKYA U KOMIIETCHIIUU U3 OTbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIie ()OPMYIIUPOBATH UCH, TOHSTHS,
rUnoTe3bl 00 00BEKTax M SBJICHHUSIX, B TOM YHCIE pPAaHEEe HEU3BECTHBIX, OCO3HABaTh ACPUIIMTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PAa3BHUTHUE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK
BBI30B, TPEOYIOIIHNI KOHTPMEDP, KOPPEKTUPOBATH MPUHIUMAECMbIE PEIICHUS U ICUCTBUSA, POPMYITUPOBATH
Y OLIEHWUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.



METANPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTe/bHbIE YHMBepcaJIbHbIe YUueOHbIe el CTBUS

ba3oBbie Jiornyeckue 1eMCTBUA:

BBISBJIATH M XapaKTePU30BaTh CYIIICCTBCHHBIE TIPU3HAKN MATEMAaTHICCKUX 00BEKTOB, TIOHSATHH,
OTHONICHUI MEXY TOHATUSAMU, GOPMYIUPOBATH ONpEACTICHUS TOHATUH, YCTaHABIUBATh
CYILLECTBEHHBIN PU3HAK KJIacCU(PUKAIIUN, OCHOBAHUS JUIsl 0000IIEHNS U CPaBHEHUS, KPUTEPUU
MPOBOAMMOTIO aHAIIN3A,

BOCTIPHHUMATh, (HOPMYITUPOBATh U TIPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPHIIATEIILHBIE,
€IMHUYHbIE, YaCTHBIEC U OOIINE, YCIOBHBIE;

BBISIBJISTH MATEMaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHBOPEYHs B (PaKTax, JaHHBIX,
HAOIOJICHUSX U YTBEPKACHUSX, MPEJIaraTh KPUTEPHUH TSI BHISIBIICHUS] 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

JIeNaTh BBIBOJIBI C MCMOJIb30BaHNEM 3aKOHOB JIOTUKH, JIETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

pa3bupath JOKa3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUH (MIPsMbIE U OT IPOTUBHOTO), TPOBOJAUTH
CaMOCTOSITENIbHO HECIIOKHBIE JJOKA3aTEIbCTBA MaTEMaTHUECKUX (PaKTOB, BBICTPAUBATh apryMEHTALIMIO,
MPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCO0 perieHus y9eOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS, BRIOUPATh
HauboJee MOAXOIALINI ¢ y4ETOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBarebckue 1eiCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATENbCKII MHCTPYMEHT MO3HAaHUS, (DOPMYIHPOBATH BOIIPOCHI,
(buKCUpyroIre MPOTUBOPEINE, MPOOIIEMY, CAMOCTOSTENIFHO YCTaHABINBATH HCKOMOE M TAHHOE,
dbopMUpPOBATH THIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOAMTH 10 CAMOCTOATEIBHO COCTABJIEHHOMY IJIaHY HECJIOKHBIN AKCIIEPUMEHT, HEOOIIbILIOE
UCCJIEIOBaHKE 110 YCTAaHOBIIEHUIO OCOOCHHOCTEN MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEN 0ObEKTOB
MEXIy CO0Oi;

CaMOCTOSTENbHO (POPMYTUPOBATH OOOOIIEHHS U BHIBOJIBI 11O pe3yIbTaTaM MPOBEIEHHOTO HAOIIOACHNUS,
HCCJIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTh NOJYyUYEHHBIX PE3YyIbTaTOB, BEIBOJOB U 0000IIEHNUN;
MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKe BBIABUTATH MPEIOJIOKEHUS O €T0 PA3BUTUU
B HOBBIX YCJIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTH U N30BITOYHOCTh HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX JIJISI PEIICHUS
3a/a4u;

BEIOMpATh, AaHATTM3UPOBAThH, CHCTEMATU3UPOBATh U MHTEPIIPETHPOBATH HHPOPMAITHIO Pa3INIHBIX BHIOB
u GhopM Ipe/ICTaBICHHUS,

BBIOMpAThH (GOpPMY MpeACTaBICHUS HHPOPMAIIUH U WILTIOCTPUPOBATDH PElIaeMble 3aja4l CXEMaMH,
JuarpaMMaMu, HHOM rpauKoil 1 uX KOMOWHAIUSIMU;

OILICHMBATh HAAEKHOCTh HH(DOPMAIIMH IO KPUTEPHSIM, MIPEIII0KEHHBIM YIUTEIICM HITU
c(hOpMyIIMPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKAaTHBHBIE YHUBEpPCAIbHbIE YueOHbIEe 1eiiCTBUS:

BOCIPUHUMATH U POPMYIUPOBATH CY>KICHHS B COOTBETCTBUHU C YCIOBHUIMH U LIETSIMH OOILIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MIUCHbMEHHBIX TEKCTaX, TaBATh MOSICHEHUS
0 XOJly pelIeHUs 3a/1a4l, KOMMEHTUPOBAThH MOMYyUEHHBINH pe3yIbTaT;

B X0/1¢ 00CY/IEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOil TeMbl, MPOOIEMBI, pelIaeMoi
3aJla4uM, BHICKA3bIBATh MJI€U, HAalleJIEHHbIE HA TIOUCK PEIICHHUs, COTIOCTABIIATH CBOU CYXKICHUS C
CYXJICHUSMH JIPYyTUX YUYACTHUKOB JHUAIOra, OOHAPYKUBATh Pa3InyMe U CXOJCTBO MO3UIHUIL, B
KOPPEKTHOI opme popMyIupOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEJICTABIIATh PE3YNbTaThl PELICHU 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMSL, IPOEKTA, CAMOCTOSITENILHO
BBIOMpaTh OpMAT BBHICTYIUICHHUS C YUETOM 3aau IPE3EHTALMU U OCOOCHHOCTEH ayAUTOPUH;
MMOHUMATH U UCTIOJIH30BaTh MPEUMYINECTBA KOMaH/JHON ¥ MHIUBUAYaTbHOU PaOOTHI IPU PEIICHUU
y4eOHBIX MAaTEeMAaTUYECKUX 3a/1a4;

NPUHUMATD 1€JIb COBMECTHOH NI TeIbHOCTH, IUTAHUPOBATh OPraHU3aIMI0 COBMECTHON paboTHI,
pacrpenenaTh BBl paboT, T0roBapuBaThCs, 00CYXAaTh MPOIECC U pe3yJIbTaT paboThl, 0000IIaTh
MHEHMS HECKOJBbKUX JTIOCH;



y4acTBOBATh B IPYIIOBBIX opMax paboThl (00CYKIeHHS, 0OMEH MHEHUSIMHU, MO3TOBBIC IITYPMBI U
JIpyTHE), BBIOIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEUCTBUSA C APYTUMU YJIEHAMHU
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIa/ia B OOIIHI MPOIYKT MO KPUTEPHUsIM, CHOPMYIHPOBAHHBIM
Y4aCTHUKaMU BBaHMOHeﬁCTBHﬂ.

PeryisiTuBHbIE YHHBepPCaJIbHbIE yUeOHbIe JAeiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJISATH IJIaH, aJTOPUTM PEIIEeHHS 3a7auu (WU ero 4acTh), BHIOMpATh ciocod
perieHus ¢ yuéToM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHU ¢ y4ETOM HOBOW HH(POPMALIUH.

CaMOKOHTPOJIb, IMOIHOHAJIbHBIH HHTEJIEKT:

BJIJIETh CITIOCOOAMHU CaAMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca M Pe3y/IbTaTa PEIICHUs] MaTeMaTHYECKON
3aj1auu;

NPEBUICTh TPYJTHOCTH, KOTOPBIC MOTYT BO3HUKHYTH TPU PEIICHUH 3a]1a41, BHOCUTh KOPPEKTUBHI B
NCATCIIBHOCTh HAa OCHOBEC HOBBIX O6CTO$ITCJ'II)CTB, Haﬁ[{eHHBIX OHH/I6OK, BBISIBJICHHBIX pr,[{HOCTCﬁ;
OILICHUBATh COOTBETCTBUE PE3yJIbTaTa JACSTCIbHOCTH MTOCTABICHHOW IEJIU M YCIOBHSIM, OOBSICHSATh
MPUYIUHBI AOCTHXXCHUA W HCAOCTHIKCHUS LCJIIU, HAXOANUTh OHII/I6Ky, JaBaTb OLCHKY HpI/IO6peTéHHOMy
OTIBITY.

HPEIMETHBIE PE3YJIbTATHI

K koniy o0y4enus B 8 kiacce 00y4aromuiics MoIyduT CIEeIyIOIIUe IPEIMETHBIE Pe3yIbTaTh:

Yuci1a ¥ BLIYUCICHUA

Hcnonbs30BaTh Ha4YaIbHBIE IPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIIBHBIX YHMCEII Il CPAaBHEHMS,
OKPYTJICHUS U BBIYUCICHUHN, 1300pakaTh AEHCTBUTEIbHBIC YK CIIAa TOYKAMU HA KOOPIUHATHON MPSIMOU.

[IpumeHsTh MOHATHE AapUPMETHUUECKOIO KBAaJPATHOTO KOPHS, HAaXOIUTh KBAJpaTHbIE KOPHH,
UCIIOJIB3YS MPU HEOOXOAUMOCTH KaJbKYJSTOP, BRIOIHITh IPEOOpa30BaHuUsl BBIPAKECHUN, COACPKAIIUX
KBaJpaTHbIE KOPHH, HUCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb30BaTh 3amucy OONBIIMX U MajblX YHCEN C MOMOIIBI0 JECATUYHBIX ApoOel U creneHen
gucna 10.

AnareOpanyeckne BbIPaKeHUs

[IpyMeHSITh MOHATHE CTENEHU C LIEJIbIM [TOKA3aTeIeM, BBIIOJIHATh NPeoOpa30BaHUs BhIPAKECHUH,
CoJIep KalINX CTENEHHU C LEIbIM [T0KA3aTEIEeM.

BBIMONHATE TOXIECTBEHHBIE NMPEOOpPA30BaHMS PAIMOHANBHBIX BBIPAXCHUH Ha OCHOBE IMPaBHII
JEHCTBUI HaJl MHOTOYWIEHAMHU U aJIreOpandecKuMH IpOOsiMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumensTh npeoOpa3oBaHMs BBIPAKEHUN MM pEUICHHS Pa3IUYHbIX 3a/ad M3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEAIbHON IPAKTUKH.

YpaBHeHMsI M HEPABEHCTBA

Pemarp nuHelHblE, KBaJpaTHbIE YPaBHEHUS M PAllMOHAIBHBIE YPABHEHMSI, CBOASIIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHHI C IByMsI IEPEMEHHBIMU.

[IpoBOANUTHE NPOCTEHIINE HCCIEIOBAHHUS YPAaBHEHMM M CHCTEM YpPaBHEHHH, B TOM YMHCIIE C
MpUMEHEeHHEeM TpaduyecKuX MpelncTaBieHu (ycTaHaBIMBaTh, MUMEET JIM YpaBHEHHE WM CHUCTeMa
YpaBHEHUM PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

[lepexonuTh OT clioBeCHOU (HOPMYIHUPOBKHU 3a7auu K e€ aiaredpanyeckol MOAETd ¢ MOMOIIbIO
COCTABJICHUS YPAaBHEHUS WM CUCTEMBl YPAaBHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIyYeHHBIA pe3yibTart.

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UIsl CPAaBHEHUS, OLICHKH, pellaTh JIMHEMHBIC
HEPAaBEHCTBA C OJIHOM MEpPeMEHHOM M HUX CHCTEMbI, JaBaTh rpaUuecKyl0 WJUIIOCTPAIMI0 MHOXECTBA
peLICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[ToHnmMaTh W HCMONB30BaTh (YHKIMOHAIBHBIE TMOHATHUS M S3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYeHMsI), ONpPENeNsITh 3HadeHHe (GYHKIUU [0 3HAYCHUIO apryMeHTa, OIpeAeNsTh CBOMCTBA
byHKIMY 10 e€ rpaduKy.

Crtpouts rpaduKu IeMEeHTapHbIX PYHKINN BUA:

y=kix,y=x2,y=x3)y=[x|,y= VX, OIIUCHIBATH CBOMCTBA YHCIOBOM byHKIMY 110 e€ rpaduKy.



K koHIty 00y4yenus B 9 kjacce 00yJaronuiics MOIy4uT CIEAYIOIINe TPeIMETHbIC Pe3yIbTaThl:

Yucna v BbIYMCTEHHS

CpaBHHBATH ¥ YIIOPSIOYUBATH PAIIMOHAIBHBIC M HPPAIIMOHALHBIC YHCIIA.

BeImonHATE  apuMeTHUeCKHe JIEHCTBUS C paIllMOHAJIBHBIMA YHUCJIAMH, COYeTas YCTHBIE U
MUCHMEHHBIC TIPUEMBI, BHITIOIHSTH BEIYUCIICHHS C UPPAIIMOHATHLHBIMH YHCIIAMH.

Haxonuth 3Ha4YeHWS CTENEHEW C MEJIBIMU I0Ka3aTelisIMA M KOPHEH, BBIYHCIATH 3HAYCHUS
YHCJIOBBIX BBIPOKEHUIA.

OKpyIJISITh TEHCTBUTEIBHBIC YHCIIA, BBITOJHATH NMPUKUIKY pPE3yiIbTaTa BBIYHCICHUH, OIECHKY
YHCJIOBBIX BBIPOKEHUIA.

YpaBHeHUsI 1 HEPABEHCTBA

Pemrate nuHEWHbIC W KBaJIpaTHBIC ypaBHCHHS, YPaBHEHHUS, CBOJSIIUECS K HUM, MPOCTEUIINE
JIpOOHO-paLlOHAJIbHBIE YPABHEHHUS.

Perrates cucteMsbl IByX TMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMHU U CUCTEMBI JIByX YPaBHEHHIH,
B KOTOPBIX OJTHO YPABHCHHE HE SBJISACTCS IMHCHHBIM.

Pemrate TEKCTOBBIC 33/1a4n ANTreOpaMYECcCKUM CIIOCOOOM C TIOMOIIBIO COCTABJICHUS YPAaBHECHUS WIIN
CUCTEMBI IBYX YPaBHCHHM C ABYMS IIEPEMCHHBIMHU.

[TpoBOIUTH MPOCTEHIINE HCCICAOBAHUS YpaBHEHHH W CHCTEM YPaBHECHUI, B TOM YHCIE C
MPUMEHEHHEM TpadUUecKuX MpeICTaBICHU (yCTaHABIMBATh, MUMEET JIM YpPaBHCHHE WM CHCTEMa
YpaBHEHHI PELICHHUS, €CITH UMEET, TO CKOJILKO, U TIPOYEe).

Pemartp nmuHeiiHBIC HEPABEHCTBA, KBaIpaTHBIC HEPABEHCTBA, N300pakaTh PEIICHUE HEPABCHCTB Ha
YHCJIOBOM MPSIMOH, 3alMCHIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Pemarp cucTeMbl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPAaBEHCTB, BKIIIOYAIONIME KBaJpPaTHOE
HEPaBEHCTBO, U300paXKaTh PEIICHUE CUCTEMbI HEPABCHCTB Ha YMCIOBOM MPSMOM, 3aIMChIBATh PEIICHHUE
C TIOMOIIBIO CUMBOJIOB.

Vcnonp30BaTh HEPABEHCTBA NIPU PEIICHUU Pa3IMYHBIX 33]1a4.

DyHKUUHA

PacniosHaBath (yHKIMM HM3y4CHHBIX BHIOB. [lOKa3pIBaTh CXEMATHYECKH pPACIOJOKCHHE Ha
KOOPJAMHATHOM MI0CKOCcTH rpadMkoB QYHKIMN BUaa: y =kx, y =kx + b, y =k/x, y =ax’ + bx + ¢, y = X,
y=1x y= |x|, B 3aBUCHMOCTH OT 3HaU€HUN KO3 PUIIMEHTOB, ONMUCHIBATH CBOWCTBA (DYHKIIUH.

Crpouth U m300pakaTh CXeMaTUYECKH TpadUKHU KBaJIPATHUHBIX (DYHKITUH, OMUCHIBATH CBOHCTBA
KBaJ[PaTUYHBIX QYHKIUH 110 UX rpadukam.

Pacrio3naBaTh KBaJIpaTHUHYH QYHKIHIO 1O (opMmyre, MPUBOIUTH MPUMEPHl KBaJIPATHUHBIX
(GYHKIUN U3 pealbHOW KHU3HH, PU3UKU, TEOMETPHUH.

Yuci0BbIE N0CI€10BATEIbHOCTH U MPOrpPeccHu

Pacrnio3HaBaTh apu()METHUECKYIO M TEOMETPUIECKYIO IPOTPECCUU TIPU PAa3HBIX CITOCO0aX 3a/1aHusl.

BEBITIONTHATE BBIUMCICHHUS C HWCIOJNBb30BaHWEM (OpMyNn n-ro 4ieHa apuMETH4YecKol U
T€OMETPUUECKOM MPOTPECCUI, CYMMBI TIEPBBIX N YICHOB.

N300pakaTh YiIeHBI MOCIEI0BATEIBHOCTHA TOYKAMH HA KOOPJUHATHON TIOCKOCTH.

Pemrate 3amaum, CBsS3aHHBIC C YHCIOBBIMH TOCJICIOBATEIBHOCTSAMHU, B TOM YHCIE 3aJaud W3
peabHO KM3HH (C MCTIOIB30BAaHUEM KAIBKYIISTOPA, MU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsn4yecTBo 4acoB DIeKTPOHHBIE
Ne Hanvenosanue pasenos | p .- KonTpo Ipakta | (uudposbie)
n/m | W TeM NPOrpamMMbl o JIbHBIE YecKue o0pa3oBaTe/bHbIE
padoThbl padoTel | pecypcesl

1 IToBTOpEHUE 5 1
Yucia u BBIYUCIICHUS bubmmorexa LOK

2 ’ 13 https://m.edsoo.ru/7f417af
KBanparnbie kopHu ]
Yucna 1 BBIYUCIICHUS. bu6mmoreka [IOK

3 CremneHs ¢ LeabIM 5 https://m.edsoo.ru/7f417af
OKA3aTeNEM 8
AnrebOpanueckue bubnmoreka [JOK

4 BhIpakeHH. KBampaTHbIii 5 1 https://m.edsoo.ru/7f417af
TpEXUJICH 8
Anrebpanueckue bubmmoreka [IOK

7 BBIPKECHMUSL. 17 1 https://m.edsoo.ru/7f417af
Anredpanueckast 1poOb 8
YpaBHeHHs U HEpaBEHCTBA bubmorexa LHOK

13 p p ' 22 1 https://m.edsoo.ru/7f417af
KBanparusle ypaBHeHUS 3
YpaBHeHHs U HEpaBEHCTBA bubmorexa LHOK

14 P pane ' 13 https://m.edsoo.ru/7f417af
Cucremsbl ypaBHEHU 2
YpaBHEHHUs 1 HEpABEHCTBA bubmorexa LOK

15 p p ' 13 1 https://m.edsoo.ru/7f417af
HepasencrBa ]
®yukiun. OCHOBHBIC bubmorexa LIOK

19 YHKIUTH. 4 https://m.edsoo.ru/7f417af
TTOHSITHS 3
®OyHKMU. YucaoBbie bubmmorexa HOK

20 YHKIH. 12 1 https://m.edsoo.ru/7f417af
byHKIIH 3

but6mmoreka [{JOK
21 [ToBTOpeHue u 06001IeHNE 10 2 https://m.edsoo.ru/7f417af
8
OBILEE KOJIMYECTBO YACOB 119 2 0

I10 ITPOTPAMME
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9 KUIACC

Kosmyecrso JIEKTPOHHbIE
Ne | HaumeHoBaHme 1acop (mnppoBsre)
n/| pasienos u Tem B Konrtpoa | IpakTu o0pa3oBaTe/bHbIE
ol cer pecypchl
porpamMmbI o bHBIE yecKkue
padoThI padoThbI
BBoaHoe noBropenue 7 1

Yucna ¥ BEIYUCICHUS. bubnuoreka [JOK
JlelicTBUTENbHBIC YHCTIA 9 https://m.edsoo.ru/71419d0
8

YpaBHeHUs u bub6numorexa [IOK
HEpaBEHCTBA. Y paBHEHUS 19 1 https://m.edso0.ru/7f419d0
C OJTHOM MEepEMEHHOMU 8

YpaBHeHus u bubnuorexa [JOK
HepaBeHCTBa. CUCTEMBI 14 1 https://m.edsoo.ru/7f419d0
YpaBHEHUH 8

VYpaBHeHus U bubnnorexa [JOK
HEPaBEHCTBA. 17 1 https://m.edsoo.ru/7f419d0
HepaBeHnctBa 8

bu6nuoreka [JOK
OyHKIUU 16 1 https://m.edsoo.ru/7f419d0
8

Yyc1oBbLe bubmmoreka [JOK
16 1 https://m.edsoo.ru/7f419d0
MOCIIEA0BATEIHHOCTH 2

[ToBTOpEHME, 0000IICHNE, bu6nmoreka [JOK
cucTeMaTu3aius 3HaHU I 21 1 https://m.edsoo.ru/7f419d0
8

OBIIEE KOJIMYECTBO 119 7
YACOB I10 ITPOTPAMME

10
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MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

8 KJIACC

Kon
npoBepsieM
oro
pe3yabTaTa

IIpoBepsieMble MpeaMeTHBIE Pe3YIbTATHI 0CBOEHHSI 0CHOBHOM 00pa3oBaTebHOI
NporpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus

1

Yucna ¥ BEIYUCICHUSI

1.1

Hcnonb30BaTh HayaabHbIE MPEICTABIECHUS] O MHOYKECTBE JIEUCTBUTEIBHBIX YHUCEII
JUTSL CpPaBHEHUS!, OKPYTJICHHS U BBIYUCIICHUH, N300paxaTh IEMCTBUTEIHHBIC YUCITIA
TOYKaMH Ha KOOPAWHATHOM MPSIMOU

1.2

[IpumeHsTh TOHATHE apU(PMETHUECKOrO KBaJIpPaTHOIO KOpPHSA, HaXOAMTh
KBaJJPaTHBIE KOPHH, WCIIONB3YSI MPU HEOOXOAMMOCTH KAJIbKYJSITOP, BBIMOIHSITH
npeoOpa3oBaHus BBIPAKEHUH, COAEpXKAIIUX KBaJpaTHbIE KOPHHU, HCIIONIb3YS
CBOICTBa KOpHEM

1.3

Hcnonp3oBath 3anucu OOJIBIINX U MAJIBIX YUCEN C TOMOIIBIO JECATUYHBIX Ipo0eit
U cTeneHel yncia 10

AnreGpanyeckue BbIpaKeHHUsI

2.1

HpI/IMeHSITI) IIOHATHEC CTCIICHHU C OCJIbIM IIOKa3aTeiieMm, BBITIOJIHATH
Hp606pa30BaHI/I$I BLIpa)KCHHﬁ, coAcCpKaluX CTCIICHHU C IICJIBIM IMOKAa3aTCJICM

2.2

BbINONHATE TOXAECTBEHHbIE NPEOOpa3oBaHMs pAlMOHAIBHBIX BBIPAKEHUNA Ha
OCHOBE IIPaBUJI ACUCTBUN HaJ MHOTOWIEHAMU M alNreOpandyecKuMu ApoOsiMU

23

PacknanpiBaTh KBaJIpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[IpumensaTs npeoOpa3oBaHMs BBIPAKEHUHM ISl PEIIEHUs pPa3IMYHbIX 3a/1ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJILHON NMPAKTUKH

YpaBHEHUsI 1 HEPABEHCTBA

3.1

Pemate nMHeENHBIE, KBaJpaTHbIE YpPaBHEHHsS W PALMOHAJIBHBIE YPaBHEHHS,
CBOJISIIIMECS] K HUM, CUCTEMBI JIByX YPaBHEHUH C IByMsl IEPEMEHHBIMU

3.2

IIpoBoauTH IIpOCTENILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHMM, B TOM
YHCclie C IPUMEHEHUEM IrpapUuecKux MpeacTaBieHuil (ycTaHaBIMBaTh, UMEET JIU
YpaBHEHHE WIHM CUCTEMAa YPAaBHEHHM pelieHusl, €CIM UMEET, TO CKOJIbKO, U Tpoyee)

33

[TepexoauTs OT ClIOBECHOH (OPMYIHPOBKH 3a/1aui K €€ alreOpandeckoi Moaenu
C TIOMOIIbIO  COCTaBJEHUS  ypaBHEHUS WIM  CHUCTEMbl  YpaBHEHH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33a1a4U MIOJyYEHHBIN pe3yIbTaT

3.4

[IprMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PElIaTh
JIMHEWHBIE HEPABEHCTBA C OJHOM TIEPEMEHHOM M UX CHCTEMBI, JaBaTh
rpadu4ecKy0 HWIUTFOCTPAIIMI0 MHOXKECTBA pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB

DyHKIMHU

4.1

[Tonumath W WUCMONB30BaTh (YHKIIMOHATBHBIC TMOHSATUS U S3bIK (TEPMHHBI,
CHMBOJIMYECKHUE O0O3HAYEHUs), ONMPEACIATh 3HauYeHHWE (PYHKIUU IO 3HAYCHHUIO
apryMeHTa, OonpeaessTh CBOMCTBA (pyHKIMHU 10 € TpaduKy

4.2

Ctpouts rpaduku d71eMeHTapHBIX (PYHKIIHA BUJIA:
yv=kix, y =x*, y = X3, y = |X|, onuchIBaTh CBONCTBAa YUCJIOBOW (PYHKIMU TO €€

rpaduky

9 KJIACC
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Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

Uncna v BEIUMCIICHUS

1.1

CpaBHUBATH U YIIOPSAIOUMBATH PAllMOHAIBHBIE H UPPALIMOHAJIbHBIE YUCIIa

1.2

BrImmonsaTs apI/I(bMeTI/ILIeCKI/Ie HeﬁCTBHH C palOHAJIbHBIMU YUCJIaMH, COUYCTasd
YCTHBIC n IIMCBMCHHBIC HpI/IéMLI, BBITIOJIHATD BBIYHCIICHUA C
HppaquoOHaJIbHBIMU YHCJIaMHU

1.3

Haxonuth 3Ha4eHUs cTENEHEN ¢ UENBbIMU ITOKA3ATENSIMU U KOPHEH, BBIUYUCIATh
3HA4YECHMs YUCIIOBBIX BBIPAXKCHUN

1.4

OkpyrisaTh [EHCTBUTENIBHBIE YHWCIA, BBINOJIHATH IPUKUIKY pe3yibTara
BBIYMCIICHUM, OLIEHKY YMCJIOBBIX BBIPAKEHUMN

YpaBHEHUS U HEPABEHCTBA

2.1

PemaTh nuHeliHbIE U KBaJpAaTHBIE YPABHEHUS], YPABHEHUS, CBOISALINECS K HUM,
npocTelre ApoOHO-pallMOHAJIbHBIE YPAaBHEHUS

2.2

Pemarb cuctembl IBYX JMHEMHBIX ypaBHEHUH C JABYMsS NEPEMEHHBIMH U
CHUCTEMBI JIBYX YPaBHEHU, B KOTOPHIX OJIHO YPABHEHUE HE ABJISICTCS TMHEHHBIM

2.3

Pemate TekcTOBBIE 3ajauM  anreOpaMyecKUM CIOCOOOM € TOMOIIBIO
COCTAaBJICHUS YPAaBHEHMS WIM CHCTEMBl JBYX YPAaBHEHUH C JIBYMs
[IEPEMEHHBIMU

2.4

[IpoBoauTh MpocTeiilne NUcCIeOoBaHNs YPaBHEHUN U CHCTEM ypaBHEHUH, B
TOM 4YHCJE€ C TPUMEHEHHEeM Tpaduueckux TNpeICcTaBlIeHU (Hampumep,
yCTaHABIMBATh, UMEET JIM YPaBHEHHE WUJIM CUCTEMa YpaBHEHUH peIIeHHUs], eCITH
HMMEET, TO CKOJIBKO)

2.5

Pemate nuHeliHbIE HEpaBeHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300pa)xarhb
pelLlIeHNEe HEPAaBEHCTB Ha YNCII0OBOM NIPSAMOM, 3aIIUCBIBATH PELIECHHUE C IIOMOILBIO
CHUMBOJIOB

2.6

PemaTte cuctemMbl TMHEMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIeHHE CHUCTEMbl HEPaBEHCTB Ha
YHCJIOBOM MPSAMOM, 3aIHCBIBATh PELIEHHUE C MOMOILIBK CUMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIUYHBIX 3a1a4

DOyHKIMU

3.1

Pacno3naBate (QyHKUMM H3y4eHHBIX BMIOB. Iloka3biBaTh CcXeMaTH4ECKU
pacnosio’KeHue Ha KOOPAUHATHOM MJI0CKOCTU IpaduKoB QpyHKIMN BUJA: y=KX,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HaUCHUN KOA(D(HUIINEHTOB,
OINMCHIBATh CBOMCTBA (PyHKLIMN

3.2

[Toka3piBaTh CXEMATHUYECKH PACIIOJIOKCHUE HAa KOOPJAMHATHOW TUIOCKOCTH
rpadukoB GyHKIMH Buga y = VX, y = |[X| ¥ onMchIBaTh CBOWCTBA (PYHKIIUH

33

Ctpoutb U u300paxarh CXeMaTHUeCKH IpaUuKu KBaapaTUYHBIX (DYHKIIHM,
OIHMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIIMH 10 UX rpadukam

34

Pacno3naBate kBajpaTHyHy0 (YHKIHIO 1O (opMyJie, IPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPUN

ApudmeTnueckasi U reOMeTpUUecKas IPOrpeccun

4.1

PacniosnaBath apu()METHUECKYIO i TEOMETPUIECKYIO IPOTPECCUH TIPH PAa3HBIX
croco0ax 3aJaHus

4.2

BbINONHATE  BBIYMCICHHUS C  HCHOJBb30BaHHWEM (GOpMyN »n-ro  4ieHa
apuMeTHIECKO U FeOMETPUUECKON MPOTPECCH, CyMMBI IEPBBIX N YJICHOB

43

N300paxkaTh wIEHBI MOCJIEAOBATEILHOCTH TOYKAMU Ha KOOPAWHATHOM
IUIOCKOCTH

12



4.4

Pemrate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IIOCITIEIOBATEIBHOCTSIMH, B TOM
quciIe 3aadd U3 PealbHOW JKM3HM (C HCIOJIB30BAHUEM KalbKyJATOPA,
U(PPOBBIX TEXHOJIOTHHA)

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KVIACC
Kon ITpoBepsieMblii DJIEMEHT COJEPKAHUS
1 Yucrna v BBIYUCIECHUS
11 KBanpatublit kopeHs u3 uncia. [lonstue 06 uppanuonanbHoM yucie. JlecsaTuunble
) NpUOIMKEHUS] UPPAIIMOHATIBHBIX YHCE
12 CpoiicTBa apuMeTUYECKUX KBaJgpaTHBIX KOPHEM M HUX TNpPUMEHEHHE K
IpeoOpa30BaHNUIO YNCIOBBIX BBIPAXKEHUN U BIYUCIIEHUSM. JlefiCTBUTEIbHBIC YUCIIA
1.3 Crenenb ¢ 1eJBIM MoKasaTeneM U e€ cpoiicTBa. CTtaHaapTHas 3alKch YMcia
2 AnreOpanueckre BhIPaXeHH
2.1 KBagpatublii TpEXuiieH, pa3ioKeHUe KBAIPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 AnreOpanueckas qpoob. OCHOBHOE CBOMCTBO anredpandeckoi Jpoou
23 CrnosxeHue, BBIYHTaHUE, YMHOXKEHHUE, JIeTICHHE anre0pandeckux Ipooeit
24 PanmonanpHbie BEIpaXKEHUS M UX TIpeoOpa3oBaHue
3 YpaBHEHUs U HEPABEHCTBA
31 KBagpatnoe ypaBHeHue, ¢opMyna KOpHEH KBaapaTHOTO ypaBHEHHS. Teopema
) Buera
3.2 Pelienue ypaBHeHUM, CBOASIIMXCA K JIMHEWHBIM U KBaAPATHBIM
33 [Tpocreiimue ApoOHO-pallMOHATIFHBIC YPaBHEHUS
['padmyeckas uHTEepHpeTalvs YpaBHEHHH C JByMSI MEPEMEHHBIMH U CHCTEM
34 JIMHEVHBIX YpaBHEHUN C JBYMsS NepeMEHHbIMHU. [Ipumepnl penieHus CcHucTeMm
HEJIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMH
3.5 Pemienrie TeKCTOBBIX 3aj1a4 alredpandeckuM crnocooom
3.6 UucnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JJHOM NTEPEMEHHOMN
3.8 PaBHOCHIIBHOCTh HEPABEHCTB
3.9 JIunHeiiHble HEpAaBEHCTBA C OJJHOW NTEPEMEHHOMN
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJAHOM IEPEMEHHOM
4 DOyHKIMH
41 [Tonstue ¢ynkmmuu. OOIACTh ONpeNeNeHus] U MHOXKECTBO 3HAUCHHUH (YHKIHU.
Crnioco0bl 3a1anust PyHKITUH
4.2 I'paduk pynkuuu. YreHue cBOMCTB GYHKIUH 1O €€ rpapuKy
4.3 [Tpumepsl rpaduKoB PYHKIMMA, OTpaXKaIOIINUX pealbHble IPOLECCHI
44 @OyHKIMM, ONUCHIBAIOUIME MpsAMYI0 U OOpaTHyl0  IPONOPLUOHAJIBHBIE
' 3aBHCHUMOCTH, UX TpaduKu
4.5 OyHKIMU y =x? y = x’
4.6 Oyskuun y = vx, y = |x|
4.7 ['paduyeckoe penieHrue ypaBHEHUI U CUCTEM YpaBHEHH
9 KUIACC
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Kon

IIpoBepsiemMblii 3JIEeMEHT COIeP:KAHMS

Uncna v BEIUMCIICHUS

ParnonansHbIe quciia, ippalluOHAJIBHBIC YKUCila, KOHCYHBIC U OeCKOHEUYHbIE JCCATUYHBIC

1.1 1pobu
MHOXeCTBO JCHCTBUTEIBHBIX YHCEN, ACHCTBUTEIbHBIC YHCIA KaK OECKOHEYHBIE
1.2 JEeCATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM
JEMCTBUTENbHBIX YUCET U KOOpAMHATHOU npsiMoi. CpaBHEHHE JIEWCTBUTEIIbHBIX YUCEI
1.3 ApudmeTnueckue eicTBUS ¢ JeHCTBUTEIbHBIMHI YUCIAMU
W3mepenusi, mpuOmmKeHus, OLEHKHU. Pa3Mepbl OOBEKTOB OKpYKAIOIIEro MHpa,
1.4 JUTUTEIIBHOCTD MPOIIECCOB B OKpYy»KatoiieM Mupe. [Ipubnmkénnoe 3HaueHne BETUIUHBI,
’ TOUHOCTh mpuOmMKeHus. OxpyrieHue uucen. [Ipukuaka U OLEHKA pPe3ylbTAaTOB
BBIYHCIICHU
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOM IEPEMEHHOM
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIINUXCS K TUHEUHBIM
2.3 KBagparHoe ypaBHeHue. PerieHne ypaBHeHHM, CBOJSIIMXCS K KBaAPATHBIM
24 BI/IKBaL[pVaTHoe ypaBHeHue. Ilpumepsl penieHuss ypaBHEHUH TPETbEH U YETBEPTOU
CTEIICHEN Pa3JIOKEHUEM HA MHOXKUTEIIU
2.5 Pemenne 1poOHO-pallMOHANIbHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 YpaBHEeHHE ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenue cucrem AByX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
29 Pewienue cuctem OByX ypaBHEHHH, OHO U3 KOTOPBIX JUMHEHHOE, a Ipyroe — BTOPOMH
CTEIICHU
2.10 | TI'paduyeckas HHTEpIpETALIMs CUCTEMbl YPAaBHEHUH C IByMsl IEpEMEHHBIMU
2.11 PenieHne TEKCTOBBIX 33J1a4 aJIreOpanyecKuM CiocoOoM
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienue nuHEHHBIX HEPABEHCTB C OJJTHOM ITEPEMEHHOMN
2.14 Pemienue cucrem JIMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN
2.15 KBanparHble HepaBeHCTBa
216 I'padbmueckass uHTepmperanus HEPABEHCTB U CHUCTEM HEPaBEHCTB C JBYMs
NePEeMEHHBIMHU
3 DyHKIUH
31 KBanpatnunas ¢ynkuus, e€ rpaduk u coiictBa. [lapaGona, KOOpAWHATHI BEPIIMHBI
) napaboJibl, 0Cb CUMMETPHH 1apadoIibl
3.2 ['paduku dynkuuit y=kx, y=kx+b u ux cBoiicrsa
33 ['paduku Pyskmuit y=k/x, y = x°> 1 ux cBOMCTBa
34 ['paduku QyHKIMH , ¥ UX CBOMCTBA
4 YucnoBble MOCIEA0BATEIBHOCTH
41 Onpenenenre W CrmocoObl 3alaHUsl YHCIOBBIX IOCIIEOBATEILHOCTEH. 3aaHue
) MOCIIEA0BATEIbHOCTH PEKYPPEHTHOM hopMyioi U popMyJIoif #-ro YjieHa
49 Apudmernueckast mporpeccusi. opMyInbl 7-To 4ieHa apu(pMeTHYecKoil mporpeccum,
CYMMBI IIEPBbBIX /1 YICHOB
43 I'eomerpuueckas mnporpeccus. Gopmysibl #-ro 4ieHa IeOMETPUYECKOM IPOrpECCHH,
CYMMBI IIEPBBIX /1 YICHOB
4.4 N3obpaxenue 4ieHOB apuMETUUECKOW M TEOMETPUUYECKON MPOTPeccuil TOYKaMHu Ha

KOOPJIMHATHOM MJIOCKOCTHU. JIMHEHWHBIN M SKCIIOHEHIIMAIBHBIA POCT

14



‘ 4.5 ‘ Cno>xHbI€ TPOLICHTHI

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHWS OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
nposepse
MOro
TpeOOBaHMN
b

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
Ha ocHOBe PT'OC

YMeHne onepupoBaTh NOHATHUSAMHU: MHOXKECTBO, ITOJMHOKECTBO, OIEpaluy HaJ
MHOXECTBaMH; YMEHHE ONEpUPOBATh MOHATUAMU: rpad, CBSI3HBIN rpad, 1epeso,
LUKJI, IPUMEHSATh UX MPU PELIeHUU 3aJa4y; yMEHUE UCIOJIb30BaTh rpadudeckoe
IIPEACTABJIICHUE MHOXKECTB Ul ONKMCAHMS PEAJIbHBIX MPOLIECCOB U SBJICHUM, IIpU
pElIeHNH 3a]1a4 U3 IPYTUX yueOHBIX MPEIMETOB

YMeHune onepupoBaTh IOHATUSAMH:  OINPEICICHHE, AaKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHE DPAClO3HAaBAaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUS,
IIPUBOANTH IPHUMEPBI U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUSA U OTPULAHUS
BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATHUSMU: HATypajdbHOE YHCIO, MPOCTOE M COCTaBHOE
YUCJO, JACIUMOCTh HATYpPaJbHBIX YHUCEN, MPU3HAKU JIETUMOCTH, IIE€JI0€ YHUCIIO,
MOJYJIb YHCJIa, OOBIKHOBEHHAs JPOObh M JIeCATHYHAs JIpOOb, CTAaHAAPTHBIA BHU/I
YHUClla, palOHATBHOE YHUCIIO, HWPPAIMOHATBLHOE YHCIO0, apUPMETHICCKHIA
KBaJIPAaTHBI KOPEHb; YMEHHUE BBITIOJHATH JICUCTBUS C YHCIIAMH, CPAaBHHBATh U
YHOOPSAIOYMBATh YHUCJA, TMPEJCTaBIATh 4YHCIA Ha KOOPAWHATHOM TMPSIMOM,
OKPYTJISITh YKCJIa; YMEHHUE JeNaTh MPUKUAKY M OLIEHKY pe3yibTaTa BRIYUCICHUN

VYMeHHe omepupoBaTh MOHSATHAMHU: CTENEHb C M[EJNbIM  IIOKa3aTeseM,
apu(MeTHYECKUI KBaJgpaTHBIH KOPEHb, MHOTOWIEH, anreOpandeckas ApoOb,
TOXJIECTBO; 3HAaKOMCTBO C KOPHEM HAaTypaJbHOW CTENEeHU OOJblle €IWHUIIBI,
YMEHHE BBIOJHATH pacy€Tsl 1Mo opmynam, mpeodpa3zoBaHus IENbIX, APOOHO-
palMOHABHBIX BBIPAKEHUH W BBHIPAKEHUH C KOPHSIMH, Pa3/IOKEHNE MHOTOWICHA
Ha MHOXHTEJH, B TOM YHUCIIE C UCTIOJIb30BaHUEM (POPMYIT pa3HOCTH KBaJIpaToOB U
KB3/IpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh NOHATHAMH: YHCIOBOE PAaBEHCTBO, YPAaBHEHUE C OJHOU
IIEPEMEHHOM, 4YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; yMEHUE
peliaTh JUHEeWHbIE U KBaApaTHbIE YpaBHEHUS, IPOOHO-pallMOHAIbHBIE YPaBHEHUS
C OJHOW IIEPEMEHHOM, CHUCTEMBl [BYX JIMHEWHBIX YPAaBHCHMU, JIMHECHHbIC
HEPAaBEHCTBA M UX CHCTEMbI, KBaJI[paTHbIE U JPOOHO-pallMOHAIbHbIE HEPABEHCTBA
C OJHOMW IIEPEMEHHON, B TOM YHUCJIE IIPU PELICHUH 3a7a4 U3 IPYTUX MPEAMETOB U
IPaKTUYECKUX 3a7a4, YMEHUE HCIIOIb30BaTh KOOPJAWHATHYI MPAMYH U
KOOPJMHATHYIO IJIOCKOCTb Il M300paKeHUs PelIeHUi YpaBHEHUH, HEPaBEHCTB
U CUCTEM

YMeHnue onepupoBath NOHATUAMU: QYHKIUS, rpaduk yHKINY, HYIH QYyHKIUY,
OPOMEXYTKH  3HAKOMOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHus, yObIBaHUS,
HauOosblllee M HauMEHbLee 3HAauyeHUus (QYyHKUMH; YMEHUE OIepUpoBaTh
HOHATUAMM: TpsAMasi MPONOPLHUOHATBLHOCTD, JIMHEHHAs (QYyHKIUS, KBaJpaTHUHAs
¢yHKIMsA, oOpaTHas NPONOPLHOHAIBHOCTh, Hapaboia, rumnepbosa; yMeHue
CTpOUTH TpapuKU (YHKLUH, UCTIOIH30BaTh I'pauKU AJIS ONpPEesIEHUs] CBOMCTB
IIPOLIECCOB U 3aBUCUMOCTEH, /ISl peLIeHUs 3a7a4 U3 IpYruX yueOHbIX MPEIMETOB
U pealbHOM JKM3HU; YMEHHE BBIpaXKaTb (OpPMYyJIaMU 3aBUCHUMOCTH MEXIY
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BCJIIMYMHaAMU

YMeHue omnepupoBaTh MOHITHSIMHE: IOCIICOBATEILHOCTh, apudMeTHdecKas H
reoMeTpuyecKast MIPOTrPECCUi; yMEHHe WCIOJIb30BAaTh CBOIiCcTBa
NOCJIeI0BATENbHOCTEH, (POPMYITBI CYMMBI U OOIIETO WIEHA MPH PEIICHUH 331a4,
B TOM YHCJIE 33]1a4 U3 JPYTUX YUeOHBIX MPEAMETOB U peaibHON KU3HU

YMeH#ne penrath 3a/1a41 pa3HbIX TUTIOB (B TOM YHCIIE HA TIPOIICHTHI, TOJTU U YaCTH,
JIBIKEHHUE, paboTy, IIEHy TOBAPOB M CTOMMOCTH IOKYTIOK M YCIIYT, HAJIOTH, 3a7a4u
3 o0JacTu ympaBJieHUS JIMYHBIMH W CEMEHHBIMH (HUHAHCAMH), yMEHHUE
COCTAaBJIATb BBIPAXKCHUSA, YPABHCHUA, HCPABCHCTBA MW CHUCTCMbBI IO YCJIOBHIO
3aJlaud, WCCIICZOBATh IMOJNyUYEHHOE PEIIeHHEe W OIEHHBATH MPABIONOJOOHOCTH
MOJYYCHHBIX PC3YJIbTATOB

YMeHue omnepupoBaTh MOHATUSAMH: (urypa, Touka, OTPE3OK, MpsMas, Jyd,
JOMaHas, yroji, MHOTOYTOJIbHUK, TpPEYTrOJbHHUK, DPAaBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TpPEYTOJIbHUKH, TNPSIMOYTOJBHBIM TpPEyroJbHUK, MEINaHa,
OucceKkTpruca W BbBICOTA TPEYTrOJbHHKA, YETHIPEXYTOJbHUK, Mapajuiesorpamm,
poMO, TPSMOYTOJIbHUK, KBaJpaT, Tpamelus; OKPYKHOCTb, KpYT, KacaTellbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTypaMU; YMEHHE peliaTh 3ajadd, B TOM
qyciie U3 MOBCEJHEBHOW JKM3HM, HA HAXOXJACHHE I€OMETPHUYECKHX BEIUYMH C
IPUMEHEHNEM U3YUYEHHBIX CBOMCTB QUryp u ¢pakTon

10

YMeHnue onepupoBaTh NOHITUSIMU: PAaBEHCTBO (UTYpP, PABEHCTBO TPEYTOJIbHUKOB;
NapaJuIeIbHOCTh U NEPIEHIUKYJISAPHOCTD MPSMBIX, YIOJd MEXIY MpPSAMBIMH,
NEPIEeHIUKYJIAp, HaKJIOHHas, MpoeKkuus, nogodue  @uryp, moa00HBIE
TPEYrOJIbHUKH, CHMMETPHUsSI OTHOCUTEIIBHO TOYKM UM MpsAMOM; yMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO W ToAoOme ¢Guryp, mapauiedbHOCTh U
NEPIEHIUKYIJIIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUPE
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YMeHue onepupoBaTh MOHATHSIMH: AJUHA, PACCTOSHHUE, yroy (BeTWYMHA yTIa,
CHHYC U KOCHUHYC yTIJla TPEyrojbHHUKA), TUIONIa/lb; YMEHHUE OLICHHBATh Pa3Mepbl
MIPEJMETOB U OOBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE MPHUMEHATH (POpMYIIbI
nepuMeTpa M IMjiaomain MHOTI'OYI'OJIbHUKOB, IJIMHBI OKPYXKHOCTH W ILJIOIOAAU
Kpyra, oObeMa MPSIMOYTOJLHOTO IapajuIeNieNuIe/la; YMEHHE IPUMEHSTh
MMPU3HAKN PAaBCHCTBA TPCYTIOJBbHUKOB, TCOPEMY O CYMME YIJIOB TPCYIOJIbHUKA,
teopemy [Iudaropa, TpUroHOMETpUIECKUE COOTHOIIECHUS JTsl BEIYUCIICHUS JIJTHH,
pacCTOSIHUH, TIOIAJIeH
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YMmenune n3o0paxarb MIOCKHE QUTYPbl U UX KOMOHMHAIIUH, POCTPAHCTBEHHBIE
(GUTypBI OT PyKH, C HOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JICKTPOHHBIX CPEACTB
110 TEKCTOBOMY HJIM CUMBOJIbHOMY OIIMCAHUIO
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YMeHune onepupoBaTh MOHATUAMH: MPSIMOYIOJbHAsg CHUCTEMa KOOpPJMHAT;
KOOpPJIMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, ITPOU3BEJICHNE BEKTOPA HA YHUCJIO,
CKAJIIPHOE TMPOU3BEACHUE BEKTOPOB; YMEHHE HCHOJb30BaTh BEKTOPbHl U
KOOpPJMHATHI JUIsl NIPEACTABJICHHS JaHHBIX M PEIIEHUs 3a7a4, B TOM YHUCIE U3
JIPYTHX YYEOHBIX MMPEIMETOB M PEAbHON JKU3HH
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YMeHue omnepupoBaTh MOHSATHUSMHU: CTOJOMKOBBIE M KPYTOBBIE JHArpaMMBI,
TabNuIbl, cpenHee apudmMeTrndyeckoe, MeAuaHa, HauOoJsblllee M HauMEHbIIEe
3HAUEHUs, pa3Max YHCIOBOrO HabOpa; YMEHUE W3BIEKATh, HMHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHGOPMAIIUIO, MPEJCTABICHHYO B TAOJIMIIAX U HA TUarpaMmax,
OTPaXKAIOIIYI0 CBOMCTBA M XAPAaKTEPUCTUKU PEATbHBIX MPOLECCOB U SIBICHUU;
YMEHHE Pacro3HaBaTh N3MEHUYMBBIC BEJIMUYHUHBI B OKPYIKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUSAMU: CITyYalHbIM ONBIT (CIy4alHbIA AKCIIEPUMEHT),
3JIEMEHTapHOE COObITHE (JEMEHTApHBIA MCXOJ) CIy4alHOTO OMbITA, ClyyailHoe
coObITHE, BEPOSATHOCTb COOBITHS; YMEHUE HAXOJIUTh BEPOSATHOCTU CIIy4alHBIX
COOBITHH B OMNBITaX ¢ PABHOBO3MOKHBIMU 3JIEMEHTAapPHBIMU COOBITHSIMU; YMEHUE
pelaTh 3aJaud METOAOM OpPraHM30BAaHHOIO Iepedopa M C MCIOJb30BAaHHEM
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mpaBujia YMHOXCHUA, YMCHUC OLCHHBATH BCPOATHOCTH PCAJIbHBIX COOBITUH H
HBJ'IGHPIFI, IMOHUMATDb POJIb IIPAKTUYCCKHU JOCTOBCPHBIX 1 MAJIOBCPOATHBIX COOBITHH
B OKpyXaromeM MHPE U B KU3HU, 3HAKOMCTBO C IOHATUCM HE3aBHCHMBIX
CO6LITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCET U €ro POJIbIO B MACCOBBIX
SABJICHUAX
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YMeHue BbIOMpaTh TOAXOMSAIIMKA M3YYCHHBIA METOJ JUIS PpEIICHUs 3aJ]aud,
IIPUBOJUTH ITPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B NMPUPOJE U JKU3HH,
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, OIMCHIBATH
OT/IE/IbHBIE BBIIAIOIINECS PE3YJIBTATHI, IOIYYCHHBIE B XO/I€ Pa3BUTHS MATEMATUKH
KAaK HayK{, IPUBOAUTH IPUMEPHl MAaTEMAaTHUYECKUX OTKPBITMM M UX aBTOPOB B
OTEYECTBEHHOW ¥ BCEMUPHON HCTOPUHU

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA OI'D 11O

MATEMATHKE
Kona ITpoBepsieMblil 3JIeMEHT COAEPKAHUS
1 Uwcna 1 BBIYUCIICHUS
1.1 Hatypanbhble u nensie yncna. [I[pu3Haky 1eIMMOCTH IeNbIX YHCel
12 OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOILEHTHI, OECKOHEUHBIC MEPUOTUYECKHE
npobu
1.3 PanmonaneHbie yncia. ApudmeTndeckre oneparyy ¢ paiMoHATbHBIMU YUCITAMH
1.4 JleiicTButenpHbIC Yncia. ApudMeTHIECKUE ONEPAIUU C ICHCTBUTEIHHBIMU YHCIAMHU
13 HpHGm/DKéHVHHe BBIUHCIICHUSI, IPaBUJIA OKPYTIICHUS, IPUKUKA U OLICHKA pe3ybTara
BBIUMCIICHUM
2 Anrebpanyeckue BbIpaKEHUs
2.1 BykBeHHbIe BbIpakeHUs (BbIPaKEHUSI C IEPEMEHHBIMH )
29 Crenenb ¢ 1enbiM nokasareneMm. CreneHs ¢ pallnOHAIbHBIM Noka3areneM. CBoiicTBa
CTETeHH
2.3 MHorousneHsl
2.4 Anrebpanueckast 1po0b
25 ApudpmeTnueckuii KOPCHB HaTypalbHON creneHu. JlelcTBUsS ¢ apuPpMETHUECKUMHU
KOPHSIMH HaTypalbHOU CTETICHH
3 YpaBHEeHHs 1 HEPABEHCTBA
3.1 Lenble u n1poOHO-parioHaNbHbIe YpaBHEHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
39 [lenbie u ApoOHO-panMoHanIbHBIE HepaBeHCTBAa. CHUCTEMBI U COBOKYMHOCTH
HEPaBEHCTB
33 PerieHne TeKCTOBBIX 33124
4 UucnoBble MOCIEeI0BATEIbHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33aHUS TTOCJISOBATEILHOCTEN
4.2 ApudmeTrnueckasi U reoMeTpuueckas mporpeccuu. opmyna cI0KHBIX TPOIEHTOB
5 DOyHKIMHU
Oynknus, crnocoObl 3amanus GyHkuu. ['paduk dyrakuun. O6IacTh onpeaeneHus u
51 MHO>KeCTBO 3HaueHW GyHKuu. Hymu dynkiuu. [IpoMexyTku 3HAKOMOCTOSHCTBA.
o [TpoMexyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MUHUMYMBI (YHKIUH.
HaubonbIiee 1 HanMeHbIlee 3HaUCHHE (PYHKIIMU Ha IIPOMEKYTKE
6 Koopaunatsl Ha IpsiMOil M TJIOCKOCTH
6.1 Koopaunarnas npsimasi
6.2 JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH
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['eomerpus

7.1 I'eomeTpuueckue GUTYpHI U KX CBOMCTBA
7.2 TpeyrosbHUK
7.3 MHOroyrojabHUKI
7.4 OKpyX HOCTb M KPYyT
7.5 H3mepenne reoMeTpuueCKrX BEUYUH
7.6 BekTophl Ha IIOCKOCTH
8 BeposATHOCTB U cTaTUCTHKA
8.1 OnncarenpHas CTaTUCTUKA
8.2 BeposTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pader
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