MVYHULIUITAJIBHOE BIO/DKETHOE OBINEOBPA3OBATEJIbBHOE YYPEXIEHWUE
I[MTOJIMTOTHEJIBCKAA CPEAHAA OBILIEOBPA3OBATEJIbHA A LIIKOJIA
(MBOY INOJIMTOTHEJILCKAA COLII)

AHHOTanus K pabodeil mporpamme
yaeOHOro Kypca «Airedpa
yueOHoro mpeamera «MaremaTrka»

PaGowass mporpamma ydeOHOrO Kypca «AnreOpa» yueOHOro mnpenmera «MaremaTuka
o0si3aTenbHON npeaMeTHOM oOmactu «Marematuka u MHGOpMaruka» pa3paboTaHa B COOTBETCTBUHU C
nyHkToM 32.1 ®I'OC OO0, ®OIT OO0, OPII yuebHoro npeamera «MaremaTuka» u peanusyercs 3 roga
¢ 7 no 9 kinacc.

PaGouvast mporpamma pa3paboTaHa TPYIION y9UTEIeH B COOTBETCTBUH C TIOJOKCHHEM O PabOoumX
nporpaMMax M ONpeeNseT OpraHu3aliio0 O0pa30BaTEIbHOM JAEATEIbHOCTH YUYUTENEM B IIKOJE IO
OIpeIeIEHHOMY Y4eOHOMY IPEMETY.

PaGouas nporpamma yueGHoro npenmerta sBisercs yactbio OOIT OO0, onpenensromei:

- COJIEp’KaHuE;

- IJITAHUPYEMBbIE pe3yabTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIC U TPEIMETHEIC);

- TeMaTHUYECKOe TUTAHUPOBAHHUE C YKA3aHHEM KOJIMYECTBA aKaJICMHUYCCKHX 4YacOB, OTBOAMMBIX Ha
OCBOCHHME KAXKIOW TEeMbl M BO3MOXKHOCTb HCIIOJIb30BAHUS IO ATOH TeMe 3JIEKTPOHHBIX (IU(PPOBHIX)
00pa3oBareIbHbIX PECYPCOB.

PaGouass mporpamma yuebHOro mpenmera ¢GopMUpYETCs C Y4eToM paldouell IporpaMMmsl
BOCTIMTAHHUS.

PaGouass mporpamma oO0CyXJeHa W TPUHATA PELUICHHEM METOAUYECKOTO OObEIUHEHUS W
COrjlacoBaHa 3aMECTUTENIeM AMpPEeKTopa Mo ydyeOHo-BocnuTareabHoi padore MBOY IlonuToTaenbckoii
coll.
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MNOSACHUTEJIBHAS 3AITMCKA

Anrebpa sBISeTCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO 0OIIEro oOpa3oBaHMs: OHA
o0ecrneynBaeT U3yuyeHue JIPYrux AUCLUILINH, KaK €CTECTBEHHO-HAyYHOI0, TAK ¥ TYMaHUTAPHOI'O IIUKJIOB,
e€ ocBOeHHME HEOOXOOUMO JJIs MPOJOJKEHHs OOpa3oBaHMS M B IOBCEJHEBHOM >XKM3HU. Pa3Buthe y
00y4aroIuXcsl HayYHbIX MPEJICTaBICHUH O MPOUCXOXKIEHUM U CYIIIHOCTH anreOpanyeckux abCTpaKLMi,
croco0e OTpakeHUs] MAaTEeMaTHYECKOW HayKOH SIBJICHHMH M TMPOLIECCOB B MPHUPOJE M OOILIECTBE, POJIH
MaTeMaTHYeCKOro MOJAEIUPOBaHUS B HAYYHOM IO3HAHUM M B IPAKTUKE CHOCOOCTBYET (POPMHUPOBAHMIO
HAYYHOTO MHPOBO33PEHHS M KAueCTB MBIILICHHUS, HEOOXOAWMBIX JJsl aJalTalid B COBPEMEHHOM
nudpoBoM obmiecTBe. M3ydeHue anreOpsl obecrieduBaeT pa3BUTHE yMEHHUs HaAOOAaTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU MBIIUIEHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JICHCTBHS M BBIBOJABI, (OPMYIHMPOBaTH yTBEepkAeHHS. OCBOCHHE Kypca aireOpsl
o0ecrneynBaeT pa3BUTHE JOIMUYECKOI'O MBIIUICHUS OOYYaloIUXCA: OHM HCIHOJB3YIOT JEIyKTHBHbBIE U
MHIYKTHBHBIE pacCyXIeHHsI, 0000IIeHne U KOHKPETU3aIio, abcTparupoBanue 1 ananoruto. Odyuenue
asireOpe npezrnonaraeT 3HaunTeNIbHbIA 00bEM CaMOCTOSITEIBHON JIE€ATENBHOCTH 00YyUYarOIIUXCsl, HOITOMY
CaMOCTOSITENIFHOE PEIICHUE 33124 SBIISICTCS peai3alield AeITeIbHOCTHOTO MTPUHITUIA 00yUSHHMS.

B crpykType mporpammbl ydeOHOro kKypca «AureOpa» Juisi OCHOBHOrO oOIIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATENIbHO-METOJMYECKUEe JUHUH: «Yucna u  BBIYUCICHUS,
«Anrebpanueckue BBIPAXKEHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkuum». Kaxnas u3 s1ux
COJIePKATEIbHO-METOUYECKUX JIMHUM pa3BUBACTCAd Ha TPOTSHKEHUHM TPEX JIET HU3Yy4EHHs Kypca,
B3aUMOJICHCTBYSl C JApPYrUMHM €ro JMHUSAMH. B Xozme u3ydeHuss y4yeOHOro kypca 0O0ydaroLuMcs
PUXOIHUTCS JIOTUYECKH PAcCyKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBS3H € 3THM B
nporpaMMmy y4eOHOro kypca «AuireOpa» BKIIOUYEHbl HEKOTOPbIE OCHOBBI JIOTWKH, IPEACTaBICHHBIE BO
BCEX OCHOBHBIX pasfelaXx MaTeMaTH4eCKOro OOpa3oBaHHsI M CHOCOOCTBYIOIIME  OBJAJICHHIO
00y4aroIMMHUCST OCHOB YHUBEPCAIBHOTO MaTeMaTH4ecKoro s3bika. ConepxaTeinbHOH U CTPYKTYpHOM
0COOEHHOCTBIO Y4eOHOTO Kypca «AnreOpay sIBISIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «Yucaa M BBIYMCICHUS» CIYXKHUT OCHOBOM JUIsl JaJIbHEHIEro H3y4eHMs
MaTeMaTHKH, CIIOCOOCTBYET DPAa3BUTHIO y OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHHUS, (HOPMUPOBAHHIO
YMEHUS T0JIb30BaThCsl AITOPUTMaMH, a TAaKKe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAUMBIX
JUIS TIOBCETHEBHOW XKM3HH. Pa3BUTHE MOHATHS O YHMCIE€ HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
CBSI3aHO C pALMOHAIBHBIMU M HPPAMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM IPEACTaBICHUN O
NECTBUTENIFHOM 4HCJIe. 3aBEepIIEHHE OCBOCHHUS YWCIIOBOW JIMHMM OTHECEHO K CpeIHeMy oOueMmy
00pa3oBaHUIO.

ConeprxaHue JByX anreOpanveckux JHHUH — «ANreOpanveckue BBHIPXKCHHUS» U «YpaBHEHUS H
HEpaBEHCTBa» CHOCOOCTBYEeT (OPMHUPOBAHUIO Yy OOYyYarOIMXCS MaTeMaTH4YecKoro —anmapara,
HEOOXOMMOTO JUIsl PEIICHHs 3a]a4 MAaTEeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHEHTHPOBAHHBIX
3agad. Ha ypoBHe OCHOBHOro ooOmiero oOpa3oBaHHMs Y4eOHBIH MaTepual TIpyNIUPYeTcs BOKPYT
palMoOHANBHBIX  BBIpQKEHUH. AnreOpa JEMOHCTPUPYET 3HAYCHHWE MATEMAaTWKH KakK s3bIKa IS
HOCTPOCHHUST MaTeMaTHUYECKUX MOJIEJeH, OMUCaHUs MPOLIECCOB U SBJICHUN peasbHOro Mupa. B 3amaun
o0y4eHHs anredpe BXOAAT TaKXkKe JalbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHNS, HEOOXOIUMOTO,
B YAaCTHOCTH, JUIsI OCBOCHMS Kypca HH(POPMATUKHU, U OBJIa/IEHUE HaBBIKAMHU JI€AYKTHBHBIX PACCYXKIACHUM.
[IpeoOpazoBanne CHUMBOJBHBIX (OPM CIOCOOCTBYET pa3BUTHUIO BOOOPaXKEHHs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanvie (hYHKIIMOHAITHLHO-TPAPUUECKOW JHHUW HAILEICHO Ha TOIyYeHHE OOYyJaroU[MMHUCS
3HaHUH O QYHKUIMAX KaK BaKHEHIIEH MmaTeMaTH4ecKod MOJeNnu Ui ONHCAHUS U HCCIIEIOBaHUS
Pa3HOOOpPA3HBIX TPOIECCOB M SBICHUM B MpuUpojae M odOmiecTBe. M3ydeHue marepuana CrocoOCTBYeET
pPa3sBUTHIO y OOYYaIOUIUMXCS YMEHHS MCIIONb30BaTh pA3IMYHbIE BBIPA3UTENIbHBIE CPEJCTBA S3bIKA
MaTeMaTHKHd — CIIOBECHBIE, CHMBOJIMYECKHE, TpauuecKkue, BHOCHT BKJIal B (QopMHpOBaHUE
NpEeCTaBICHUN O POJIM MAaTEMaTHKH B Pa3BUTHH IUBWIN3ALUHN U KYJIbTYPHI.

CornacHo yueOHOMY IiaHy B 7-9 kimaccax u3ydaercss ydyeOHBIH Kypc «AnreOpa», KOTOPBIH
BKJIIOYAET CIJIEJYIOUIHE OCHOBHBIE pa3fieNibl cojaepkaHus: «Yucna v BBIUMCICHUA», «AJreOpanyeckue
BBIPA)KEHUS», «Y paBHEHUS U HEPABEHCTBA», «DyHKIMM.

Ha u3yuenne yue6HOrO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca (3 yaca B
Hezeno), B 8 kiacce — 102 yaca (3 gaca B Hegenro), B 9 kiacce — 102 ygaca (3 yaca B HeeNio0).



COJEP)KAHUE OBYYEHUA

7 KJIACC

Yucia ¥ BLIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHOH (opMbl 3amucu ApoOel K Ipyroi.
[TonsiTe panMOHAIBPHOIO YHWCIA, 3alMCh, CPaBHEHHUE, YIOPAJOYMBAHUE DPALMOHAIBHBIX YHUCEIL
Apudmernueckue ACHCTBHS C pallMOHAJIBHBIMH 4HcIaMH. PerieHue 3aiau U3 peaqbHOW MPAaKTUKU Ha
4acTH, Ha IpoOH.

CreneHp ¢ HaTypajJbHBIM IOKa3aTeJeM: OINpelesieHne, mpeoOpa3oBaHue BHIPAKCHHUI Ha OCHOBE
OIpesieNIeHus, 3auch 0onbmuX uucen. IIponeHTsl, 3anuch NPOLIEHTOB B BUJE APOOU U IpoOU B BUIE
IIPOLEHTOB. TpH OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEIIEHHUE 3a/1a4 U3 PEaIbHON IIPAKTUKHU.

[IpuMeHeHne IPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAJIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKCHHUS C IEPEMEHHOM. JlomycTUMBIE 3HA4YEHUs
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BHUJE (Qopmyibl. Belumcienus mno
¢dopmynam. IlpeoGpa3oBaHue OyKBEHHBIX BBIPQ)KEHUH, TOXXKJECTBEHHO DPABHbIE BBIPAXKEHUS, IpaBUIIA
npeoOpa3oBaHus CyMM U IMPOM3BEICHUI, NpaBUJia PAaCKPBITUA CKOOOK M NpPUBEIEHUS MOJO00HBIX
CJIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Opnowiensl u MHorowieHel. CreneHb MHorowieHa. CloOXeHHE, BBIYMTAHHE, YMHO)KEHHE
MHOTOWICHOB. @OpMyJIbI COKPAIIEHHOIO YMHOKEHHU: KBaApaT CyMMBbl M KBajapar pazHoctd. Popmyna
pa3HOCTH KBaApaToB. Pa3iiojkeHne MHOTOUIEHOB HA MHOKHUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHs, INpaBWiIa MpeoOpa3oBaHUs YpPaBHEHMs, PAaBHOCHIBHOCTh
YpaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YMCIIO KOPHEH JIMHEMHOIO YpaBHEHHUsI, PELICHUE
JUHENHbIX ypaBHeHUl. CocTaBleHHME ypaBHEHHMI IO YCIOBHIO 3ahaud. PellieHHMe TEKCTOBBIX 3a/1ay ¢
MIOMOILBIO YPAaBHEHUM.

JluneiiHoe ypaBHEHHE C ABYMs IMepeMeHHbIMH U ero rpaguk. Cucrema JBYX JMHEHHBIX
ypaBHEHMH C JByMs NepeMeHHbIMU. PemeHue cucreM ypaBHEHHH crocoOoM moacTaHoBKH. [Ipumepst
peleHus TEKCTOBBIX 3a7a4 C TIOMOIIBI0 CUCTEM YPaBHEHUH.

DyHKUNH

Koopaunara Touku Ha npsmoin. Uucnosble NpomexyTku. PaccrosHue Mexay AByMsl TOYKaMHU
KOOPJMHATHOU IIPSMOM.

[IpsimoyronpHass cuctema koopauHat, ocu OXx m Oy. AlGcumcca W OpAWHAaTa TOYKH Ha
KOoOpAMHATHOH 1uiockoctu. IIpumeps! rpadukoB, 3agaHHbIX GopmynaMu. UteHue rpaukoB peabHbIX
3aBucumocteil. [lonstue dynkuuu. I'padux ¢ynkmuu. CpoiictBa ¢yHkuuil. JIuneliHas ¢(yHkuus, eé
rpaduk. I'paduk dynkuuu y = |X|. ['padudeckoe perieHrne TMHEHHBIX YPaBHEHHI M CUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KVIACC

Yucsia ¥ BbIYUCTICHUSA

KBanpatHsiit kopeHb u3 uucia. [lonstie 06 nuppanuoHanasHoM yncie. JlecaTuuHble NpUOIKeHUS
UppaluoHaIbHBIX unced. CBoiicTBa apupMETHUECKUX KBAaJIpaTHBIX KOpPHEHM M HX TNpUMEHEHHEe K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCICHUSAM. [leiicTBUTEIbHBIE YHCIIA.

CreneHsb c 1enbIM MoKaszaTeseM u €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIa.

AuaredpanyecKkue BbIpaKeHHUs

KBagpartHslil TpEXUiieH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanueckast 1pobb. OCHOBHOE CBOICTBO anreOpanyeckoit apobu. CrokeHue, BbIUUTAHUE,
YMHOX€EHHeE, JieJIeHne aredpandeckux apooeil. ParmonansHble BhIpaXXeHUs U UX MpeoOpa3oBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBanparnoe ypaBHenme, hopmysia KOpHEH KBagpaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMI, CBOJAIINXCS K TMHEHHBIM M KBapaTHEIM. [IpocTeiimue 1poOHO-pariioHaNbHbIe ypaBHEHHUS.

I'papuueckas uHTEpHpeTanus ypaBHEHHH C JABYyMS IIEPEMEHHBIMM U CHCTEM JIMHEHHBIX
YpaBHEHUN C IBYMs IEpeMEHHBIMU. lIpumepbl pelieHus CUCTeM HEIMHEWHBIX YPaBHEHMHM C JBYyMs



NIEPEMEHHBIMM.

Perienue TeKCTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBble HepaBEeHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OgHOM nepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIuHeiiHble HepaBeHCTBAa C OJHOM nepeMeHHOW. CUCTEMbI JTMHEMHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOM.

DOyHKUNH

[Tonstue ¢pynkuu. O61acTh ONpeeNeHnus 1 MHOKECTBO 3HaueHUH (GyHKIuu. CrocoOsl 3aaHus
byHKUIN.

I'paduk pynkuu. Urenue cpoiictB GyHkumu mo e€ rpaduky. [Ipumepsl rpaduxoB QyHKIHH,
OTPaXKAIOIIKX PEAIbHBIE IIPOLIECCHI.

@OyHKIUH, OMUCHIBAIOIINE MPSAMYIO M 00paTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, UX TPa(UKH.
OyHKIMH Y = X2,y = X3,y = VX, y=|X|. I'paduyeckoe pereHne ypaBHEHHIA U CHCTEM YPaBHEHHIA.

9 KJIACC

Yuciia 1 BbIYMCTICHUS

PannonanbpHble uncia, UppalMOHAIBHBIE YKCIa, KOHEYHbIE U OECKOHEUYHbIE JECSITUYHBIE JIPOOH.
MHOkeCcTBO NEHCTBUTENbHBIX YHCEN, ACHCTBUTEIbHBIC YMCIa KaK OECKOHEYHBbIE IECSTHYHBIE APOOHU.
B3anMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JACHCTBUTEIBHBIX YHMCEN M KOOPAMHATHOM
MIPSIMOMU.

CpaBHeHHUE IEHCTBUTENBHBIX YUCEIl, apU(PMETUIECKHE JCHCTBUS C NEHCTBUTEILHBIMU YHCIIaAMHU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, [UIMTEILHOCTD IIPOILIECCOB B OKPYXKAIOIIIEM MUPE.

[TpubnmxEHHOE 3HAUEHUE BEIWYHHBI, TOYHOCTH NpuoOImkenus. Oxpyriaenne yucen. [lpukuaka u
OIICHKA PE3YJIbTaTOB BHIYMCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneiitnoe ypaBHeHue. Pelienue ypaBHeHUH, CBOMALLUXCS K JIMHENHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHHH, CBOIAIIMXCA K KBaJpaTHbIM. bHKBajgpaTHOE
ypaBHeHue. I[lpumepsl pemieHuss ypaBHEHUM TpeTbell W YETBEPTOM CTENEHEW pa3lIoKEHUEM Ha
MHOHUTEIH.

Pemenne npoOHO-palMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3a/ad  airedpanyecKum
METOJIOM.

VYpaBHeHHe ¢ IByMsI IEpEMEHHBIMU U ero rpaduk. Perenne cucteM IByX JIMHEHHBIX ypaBHEHUH C
JIBYMsl NEpeMEHHBbIMM. PemieHue cucrem IByX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
BTOpOH crerneHu. I'paduueckas MHTEpIIpeTaIis CUCTEMbI YPaBHEHHH ¢ AByMsI IEpEMEHHBIMHU.

Pemrenre TekCTOBBIX 3a7a4 anreOpandeckuM CIiocoOOM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB C OJIHOM NEPEMEHHON. PeleHne cucTem JIMHEWHBIX HEPAaBEHCTB
¢ onHoi mepemenHoW. KBanparHele HepaBeHcTBa. ['paduueckas WHTepHpeTalysi HEpaBeHCTB U CHCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMH.

DyHKUMH

KBagparnunas ¢yakuus, e€ rpaduk u cpoiictBa. [lapabona, KoopAMHATHI BEPIIUHBI MapadoJIbI,
0Chb CUMMETpPUHU TTapaboIbI.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/X, y = x3, y = VX, y = |X| i nx cBoiicTsa.

Yucii0Bble NOCIEA0BATEILHOCTH M NPOIPECCUH

[loHsATHE 4KMCIIOBOM MOCIEAOBATENBHOCTU. 3aJaHuE IOCIEHOBATEIIBHOCTH PEKYPPEHTHON
dopmynoit u popmysoit N-ro wieHa.

Apudmernueckas U reomerpuyeckas mnporpeccur. opMynbl N-TO uyjieHa apuPMETHUYECKOH U
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxenne uineHOB apuPMETHUYECKOM U TeOMETpPUYECKON Mporpeccuii TOYKaMH Ha
KOOPJAMHATHON MIOCKOCTU. JIMHEHHBIN 1 3KCOHEHITUAIBbHBIA pocT. CII0KHBIE MPOIIEHTHI.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYUEBHOTI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI
JInyHOCTHBIE  pe3yabTaThl  OCBOGHHUS  IporpaMMmbl  ydyeOHOro  kypca  «Anredpa»
XapaKTEepPU3YIOTCS:



1) naTproTnyeckoe BOCIIUTAHUE:

MPOABJICHUCM HHTCPECA K MNPOHIJIOMY W HACTOALICMY pOCCHﬁCKOﬁ MaT€MaTuKHU, HCHHOCTHBIM
OTHOLLIEHHEM K JIOCTHIKCHHSM DPOCCHHMCKUX MATEMATHKOB M POCCUNCKOW MAaTeMaTHYECKOW IIKOJBI, K
UCTIOJIb30BAHUIO 3TUX JOCTIKEHUH B PYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaxjiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBKO K  BBIIIOJITHECHUIO 06$I3aHHOCTeﬁ rpaxxianviHa W peceajiu3aluu Cro Ipas,
IPEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHMPOBAHHS PA3IMYHBIX CTPYKTYp, SBIICHUH,
npoIenyp TpakIaHCKOro oOmiecTtBa (HampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO
ATHYECKHX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM IOCTHKEHHM HayKH, OCO3HaHHEM
BaXHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTaAHME:

YCTaHOBKOM Ha AaKTHBHOE Yy4yacTHE B PELICHUU MPAKTHUYECKUX 3aJa4 MaTeMaTH4YeCKOu
HATPaBICHHOCTH, OCO3HAHHEM BAXKHOCTH MAaTEMaTHYECKOro 0Opa3oBaHWs HA MPOTSIKCHUU BCEH JKU3HH
JUISL YCHEIIHON Mpo(decCHOHANBbHOM NeATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAaHHBIM
BHIOOPOM U MOCTPOSHHEM WHAWBUIYAIBHOW TPAeKTOpUU 0Opa30BaHUS M JKU3HEHHBIX IJIAHOB C YYETOM
JMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K SMOIIMOHAJILHOMY U 3CTETUYECKOMY BOCIHPHITHIO MaTeMaTHYEeCKHX OOBEKTOB,
3a/1a4, PEIICHUH, PaCCyKICHNUN, YMEHHUIO BUJIETh MATEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHUS:

OpI/IeHTaHI/ICf/i B ACATCIIBHOCTU HAa COBPEMCHHYIO CUCTCMY HAY4YHBIX HpeIlCTaBJIeHI/If/'I 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeNOBEKa, MPUPOABI U 00IIEeCTBA, MOHUMAHUEM MAaTeMaTUYeCKOW HayKH Kak
C(l)epI)I JeJIOBEUECKOU ACATCIBbHOCTHU, 3TaIlOB eé Pa3BUTHA W 3HAYMMOCTU IJId pa3BUTUA LHUBUIIW3AIlUU,
OBJIAJICHUEM S3BIKOM MaTEeMAaTHMKH M MaTEeMaTHYeCKONl KyJIbTypOll KaK CpEICTBOM IO3HAHUS MUPA,
OBJIAICHHUEM HpOCTCﬁMHMH HaBbIKaMU I/ICCJICZIOB&TCJII:CKOﬁ ACATCIIbHOCTH,

6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHE KYJLTYPHI 3A0POBbS M 3MOIUOHAJIBLHOIO
Os1aromosyqusi:

TOTOBHOCTBIO MPUMEHSATh MaTE€MaTUYECKHE 3HAHUA B MHTEPECax CBOETO 3/10pPOBbs, BEIACHUS
37I0pOBOrO 00pa3a >KU3HU (370pOBOE MHUTAaHHME, COAJIAHCUPOBAHHBIM pEXUM 3aHIATHH U OTIbIXa,
perynspHas ¢u3znyeckass akTUBHOCTH), COPMUPOBAHHOCTHIO HaBBbIKa PeQIEKCHH, MPU3HAHHUEM CBOETO
mpaBa Ha OIMMOKY M TAKOTO e IpaBa JAPYroro YeIoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHUE:

OpHGHTaHHCﬁ Ha TMPUMCHCHHUEC MAaTCMATUYCCKUX 3HaHUU IJid pCUICHUA 3aJad B oOJactu
COXPAHHOCTH OKpPY)KAroIIel cpeibl, IUITAHUPOBAHUS MOCTYIIKOB M OIIEHKH UX BO3MOXKHBIX MOCIEICTBUN
JUTSL OKPYXKAIOIIEeH Cpelibl, OCO3HAHUEM TJIO0AIBHOTO XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel uX
pelIeHUS;

8) ajanTauns K M3MEHAIIUMCS YCJIOBUSM COUMATbHOM M NPUPOIHON Cpe/bl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEONPEAEIEHHOCTH, NOBBIIMICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTU 4Y€PE3 MPAKTHYCCKYIO ACATCIBHOCTH, B TOM YHCJIC YMCHUEC YUHUTHCA y APYTUX J'II-O)IGﬁ,
nprOOpeTaTh B COBMECTHOU JIEATEIILHOCTH HOBBIC 3HAHMSI, HABBIKM Y KOMITIETEHIIUHU U3 OIbITa IPYTHX;

HEe00X0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hclie GOPMYIUPOBATH UIECH, TOHSITHS,
TUMOTE3bl 00 OOBEKTaxX W SBICHHUSAX, B TOM 4YHCIE€ paHEe HEU3BECTHBIX, OCO3HABATh JE(MUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCHPHHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTHUPOBATh IPUHUMAEMbIE PeIlIeHUs U JeiCTBUA, GOpPMYINPOBATh U
OIICHUBATh PUCKU U MOCIEICTBUS, (OPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

® BBLIIBISITH M XapaKTEPHU30BATh CYIIECTBEHHBIE TPU3HAKK MAaTEMATHUYECKUX OOBEKTOB, MTOHITHIA,
OTHOILICHUNA MEX]y MOHATUAMH, POPMYIUPOBATH ONPEACIICHU MTOHATHI, YCTAaHABIUBATh CYILIECTBEHHBIH
pU3HAK KJIacCU(PHUKAIMU, OCHOBAHUS JIIsl 0000IIEHUS U CPaBHEHUS, KPUTEPUU IPOBOIUMOTI0O aHAIIN3a;

® BOCHPHUHUMATh, (HOPMYIMPOBATH M MPEOOPa3OBHIBATH CYXACHUS: YTBEPIAUTEIbHBIE U
OTpULATCIIbHBIC, CIMHUYHBIC, YACTHBIC U O6H_II/IG, YCJIOBHBIC;



® BBHIIBISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpeurs B (akTax,
JTAHHBIX, HAOMIOACHUSX M YTBEPXKIEHUSX, MpEeAsiaraTh KpUTEPUU JUIsl BBIABICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYML;

e JenaThb BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTHUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e pa30upaTh J10Ka3aTEIbCTBA MATEMAaTHYECKUX YTBEPKACHUH (MpsSMblE U OT MPOTHUBHOTO),
MPOBOJANTH CAMOCTOSITEIEHO HECIOKHBIC JIOKA3aTeIbCcTBA MaTEeMAaTHYECKUX (aKTOB, BBICTPaUBATh
apryMeHTalI0, TPUBOIUTH MIPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BHIOMpaTh crOcO0 penieHus y4eOHOU 3ajaun (CpaBHHMBATH HECKOJIBKO BAapHAHTOB PEIICHUS,
BEIOMpaTh HANOOJIeE TIOIXOSAIINN C YIETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKue NecCTBUA:

® UCIOJBL30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUS, (OPMYTHUPOBATH
BOMIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYUE, MpoOJIeMy, CaMOCTOSTEILHO YCTAaHABIMBATh HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,;

® TIPOBOJHTH IO CAMOCTOSATEIHHO COCTABICHHOMY TUIAHY HECIIOKHBIN IKCIIEPUMEHT, HEOOJIBIIIOE
UCCJIEIOBAHKUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKOoro OObEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

® CaMOCTOSITENILHO (GOpMYyITUPOBaTh O0OOIIEHUS W BBIBOABI IO Pe3yJbTaTaM IMPOBEAEHHOTO
HAOMIO/IEHUS, HCCIIEJIOBaHMS, OIEHUBATh JOCTOBEPHOCTh TMOJYYCHHBIX pPE3YyJlbTaTOB, BBIBOJIOB U
000011IeHHI;

® [IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOLIECCA, a TAKKE BBIIBUIATH MPEIIOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

® BBIIBJISITH HEIOCTATOYHOCTh U H30BITOYHOCTH HHGOpPMAIUU, AAHHBIX, HEOOXOIUMBIX s
pELIeHMs 3a1a4H;

e BHIOMpaTh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH UHEPOPMAITUIO
pa3IUYHBIX BUIOB U (DOPM Mpe/ICTaBICHNUS,

e BbeIOUMpaTh GOpMy TpeACTaBICHHUS HHPOPMAIMM U WJUIIOCTPUPOBATH peIllaeMble 3a7auud
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

® OIEHWBATh HAASKHOCTh HMHGOPMAIIMM 110 KPUTEPHUSM, TMPEIIOKEHHBIM YUYUTEIeM WIH
chopMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHnKaTHBHBIC yHUBEpPCaAJIbHbIE YUeOHbIC 1eliCTBUA:

® BOCIPUHUMATh U (POPMYIHUPOBATH CYXKIEHUS B COOTBETCTBHM C YCIOBUSIMH U IIEJISIMH
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUS 110 XOJTy pEIeHUs 3a/1aui, KOMMEHTUPOBATh MTOJIYYCHHBIA PE3ybTaT;

e B X0/ OOCYXIEHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbI, MPOOIEeMBI,
perraeMoi 3a7auu, BbICKa3bIBaTh UJIEU, HAIIEJICHHBIE HA MOMCK PELIEHUs, COMIOCTABIISITH CBOM CYXKIEHUS C
CY)KJICHUSIMH JPYTHX YYaCTHUKOB JHAlIOra, OOHApPYXXWBATh pAa3IHMYU€ € CXOJCTBO TO3MIIHHA, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

® TMIPEACTABIATh PE3YNbTaThl pEIICHUS 3a7add, OSKCIEPUMEHTa, WCCIECIOBaHUs, TIPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3a7ad Mpe3eHTalMu U O0COOeHHOCTEeH
ayJIuTOPHH;

® [IOHMMAaTh WM WCIOJB30BaTh NPEUMYIIECTBA KOMAHAHOW W WHAWBHUAYaTbHON pPabOTHI mpH
pelieHnr yueOHbIX MaTeMaTHUECKUX 3a/1a4;

® TIPUHUMATH IEJIb COBMECTHOMN AESITETbHOCTH, INIAHUPOBATH OPTAaHU3AIIO0 COBMECTHOUN pabOThI,
pacmpenensaTh BUABI pabOT, JOTOBapUBATHCSA, OOCYXKAATh MPOIECC U Pe3ylbTaT paboThl, 0000IIATh
MHEHHS HECKOJIBKUX JIIOIEH;

® Yy4YacTBOBAaTh B TPYIIOBBIX (opMax padoThl (00CyxkaeHus, OOMEH MHEHUSMHU, MO3TOBBIC
MITYPMBI U JPYTHE), BHIOIHATH CBOIO 4YacTh PabOTHl M KOOPAWHUPOBATH CBOM ACHCTBHS C APYTUMHU
YiIeHaMUd KOMaH[Ibl, OILIGHMBAaTh KayecTBO CBOETO0 BKJaga B OOUIMIl MPOAYKT IO KpPUTEPHSIM,
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranu3anus:



® CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH, QITOPUTM PELICHMs 3aJadyd (WIM €ro 4acTh), BHIOMpATh
Croco0 pemeHus ¢ y4éToM MMEIOLUXCs PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

e BIaAeTh cHnoco0aMH CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca M pe3yiabTara peUIeHUs
MaTeMaTHYeCKOM 3a7auH;

® NPEIBUIECTh TPYOHOCTH, KOTOPbIE MOIYT BO3HUKHYTH IIPM PEIICHHUU 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTb HA OCHOBE HOBBIX OOCTOSITEIbCTB, HAaMIEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIHOCTEH;

® OLICHMBATH COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTU IIOCTABICHHOM LEIU W YCIOBUAM,
OOBSICHATh TNPHUYMHBl JOCTHXKEHUS MM HEAOCTHKEHMS IeJM, HaXOIUTh OLIMOKY, IaBaTh OLEHKY
npruoOpeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy 00y4enus B 7 Kjacce 00yJarOIIHIACS MOJIYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Yuciia ¥ BBIYUCICHUA

BbinonHATh, coderas YCTHbIE W NHCbMEHHbIE MpPUEMBI, apuMeTHdYecKue JEHCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxoauTh 3Hau€HUs YMCIOBBIX BBIPAKEHUH, MPUMEHITh Pa3HOOOpa3HbIE CIOCOOBI U IPUEMBI
BBIYHMCIICHUSI 3HAYEHUH APOOHBIX BBIPAXKEHUH, collepKalluX OObIKHOBEHHBIE U JECATUYHbIE IpOOu.

[lepexoautb OoT 0AHOI (hopMBI 3amucH Ymcen K APYroi (Ipeodpa3oBhIBATh JECATUYHYIO TPOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUUHYIO IPOOb).

CpaBHUBaTh U YHIOPSAJ0YUBATh PALlMOHAJIbHBIE YUCIIA.

OKpyrisaTh yucnia.

BbINONMHATE NPUKHUIKY M OLIGHKY pe3yibTaTa BbIUMCIEHUH, OLIEHKY 3HAUYE€HHUH YHCIOBBIX
BBIPAXCHUU. BBINIOIHATE NEHCTBUA CO CTENEHAMU C HATYPaJIbHBIMU IIOKA3aTEISIMU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0KEHHE HA MHOKUTENIN HATypaJIbHbIX YHCEI.

Pemarp NpakTHKO-OPUEHTHUPOBAaHHBIE 3a/ladyd, CBS3aHHBIE C OTHOLICHHMEM  BEJINYMH,
IPONOPLMOHATILHOCTBIO BEJIMYMH, MPOIEHTAMU, HHTEPIPETUPOBATH pE3yNbTaThl pEIIeHUs 3a7ad C
y4€TOM OrpaHHYEHHH, CBA3aHHBIX CO CBOICTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonb3oBarh aiareOpanyeckyto TEPMHUHOJIOTHIO M CHMBOJIMKY, HPUMEHSTh €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPaKEHUH MPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BoeinonHATe mpeoOpa3oBaHUs II€JIOTO  BBIPRKEHHWS B MHOTOWIEH TPUBEIACHHEM IOJ00HBIX
CJIaraeMbIX, pacCKpbITHEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTO4YjeHa Ha MHOTOWIEH, MPUMEHSThH
(dbopMyIbI KBajipaTa CyMMBI U KBajpaTa pa3HOCTH.

OcyiecTBIATh pa3ioK€HWE MHOTOWIEHOB HAa MHOXKMTEIH C MOMOUIbIO BBIHECEHMS 33 CKOOKH
00I11er0 MHOXKHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, IPUMEHEHHsI (HOPMYIT COKPAIIEHHOTO YMHOXKEHHUS.

[IpumensTs npeoOpa3zoBaHUs MHOTOWIEHOB JUIS PEIICHHs pPa3jIMYHbIX 3aJad U3 MaTeMAaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON IPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTeMeHEW C HATypaJbHBIMM IOKAa3aTeIsIMH Ul IpeoOpa3oBaHUS
BBIPAKCHUI.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nHEHBIE YpaBHEHUS ¢ OHOM IIEPEMEHHOM, TPUMEHSIS IPaBUiIa IIEPEX0a OT UCXOTHOTO
YpaBHEHHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABIIS€TCS JIM YUCIIO KOPHEM YpaBHEHUS.

[TpumensTh rpaduyeckre MeTOIbl PH PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonOupars mpuMepsl Hap 4YHCEN, SBISIOMIMXCS PEHIeHHEM JHHEHMHOro YpaBHEHHS C IBYMs
NIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH Ipa)MK JMHEWHOrO ypaBHEHMs C JBYMs NEPEMEHHBIMH,
HOJIB3YACh TPapUKOM, TPUBOIUTH IPUMEPHI PEIICHUST YPAaBHEHUSI.

Pemate cucremsl IByX JTMHENHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.

CocraBnarh U pemiaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YPaBHEHHMH IO YCIIOBHUIO
3a[]a4M, HUHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4X MTOJIyYE€HHBIN pE3yJIbTaT.



DOYyHKIUT

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKE, COOTBETCTBYIOIIME 33a/JlaHHBIM KOOpPIMHATaM,
Jy4H, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YUCIIOBBIE IPOMEXKYTKH HA AJIreOpanyeckoM s3bIKe.

OTMeyaTth B KOOPIMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpJIMHATaM, CTPOUTH TIpaduku
nuHerHbIX GyHkiui. Ctpouts rpaduk GyHKIUU Yy = [X|.

OnwuceiBaTh ¢ MOMOUIbIO (YHKIMK H3BECTHBIE 3aBUCHMOCTH MEXIY BEIMUYMHAMHU: CKOPOCTD,
BpEMsl, pPaCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIIEHOCTD, BpeMsl, 00bEM padoThI.

HaxoauTs 3HaueHune GyHKIMM 1O 3HAYCHUIO €€ apryMeHTa.

Ilonumats rpaduyeckuii crnoco0 MpeAcTaBICHUs M aHanM3a HUHPOPMALMU, W3BJIEKATh MU
UHTEPIPETUPOBATh MHPOPMALUIO U3 IPa(UKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy o0ydenus B 8 kjiacce 00y4JaroImuics MOIyduT CIASIYIOIUE IPEIMETHBIC Pe3yIbTAThI:

Yuciia 1 BbIYMCTICHUS

Hcnonbs30BaTh Ha4aIbHbBIE NIPEJACTABICHUS O MHOKECTBE JCHMCTBUTEIBHBIX YUCEIl IJIs CPABHEHUS,
OKPYTJIEHUS U BBIYMCIIEHUH, H300pakaTh 1eHCTBUTENIbHbIE YKCIIa TOUKAMU Ha KOOPAUHATHOM NMPSMOH.

[IpumensTh MOHATHE apU(PMETUUYECKOrO KBaJAPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHbIE KOPHH,
UCTIOJB3YS MIPU HEOOXOIUMOCTH KaJlbKYJISTOP, BBIIOJIHATH NMPEOOpa30BaHUs BBIPAKEHUH, COJEpKaILUX
KBaJIPaTHbIE KOPHU, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3anucu OONBIINX M MaJbIX YHMCEI C MOMOILBIO JECATHUHBIX ApoOeil U cTeneHeil
yucna 10.

AsredOpanyeckue BbIpasKeHMsI

[IpMeHSTh MOHATUE CTENEHU C LENbIM MOKA3aTeJIeM, BBIIOIHATh IPE0OpPa30BaHUS BbIPAXKECHHUI,
COJIEpKalIUX CTEIEHU C LENIbIM II0Ka3aTEIIEM.

BbINONMHATE TOXKIECTBEHHbIE NpeoOpa3oBaHMs pPAlMOHAJIbHBIX BBIPAXKEHUM HAa OCHOBE MPaBUI
JeMCcTBUIM HAaJl MHOTOYJIEHAMH U alreOpanyecKuMu JpoOsMu.

PacknanpiBaTh KBaipaTHbIN TPEXUIECH HA MHOKUTEIH.

[IpumensaTh npeoOpa3zoBaHMs BBIPAKEHUH JUIsL pelleHHs] pa3IMyHbIX 3aJady U3 MaTeMaTHKH,
CMEXHBIX MIPEMETOB, U3 peaTbHON MPAKTUKU.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeiHble, KBaJpaTHbIE YPAaBHEHUS W pallMOHAJIbHBIE YPAaBHEHHUS, CBOJSIIUECS K HHUM,
CHUCTEMBI IByX YPAaBHEHHM C JBYMs IEPEMEHHBIMHU.

[IpoBOoNTH TpOCTEHIINE HCCIENOBAHUS YPABHEHUHM W CHCTEM YPAaBHEHMM, B TOM YHCIE C
OpUMEHeHHeM TrpaduyecKux NpeAcTaBiIeHui (ycTaHaBIMBaTh, MMEET JM YypaBHEHHE WIM CHCTeMa
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

IlepexoauTh OT cloBecHOM (HOPMYIMPOBKHU 3a7a4yM K €€ anredpanyeckoil MoJiesd C MOMOIIbIO
COCTaBJICHUS] YPaBHEHMsI UJIM CUCTEMbl YpaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM
3a/1a4M MOJY4ECHHBIN pe3yJbTar.

[IpuMeHsSTh CBOMCTBAa YHCIOBBIX HEPABEHCTB JJISi CPAaBHEHHUS, OLIEHKH, pEIlaTh JHMHEWHBbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHON M UX CHCTEMBI, JaBaTh IpaUUecKyl0 HIUTIOCTPALMI0 MHOXKECTBA
peuIeHni HepaBEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

[lonumatrs M HCHONB30BaTh (YHKIUOHAJIBHBIE MOHATHS M A3BIK (TEPMHUHBI, CHUMBOJIHYECKHE
0003HaueHMsI), OIpPENENATh 3HaueHWe (QYHKIMM MO 3HAYEHHIO apryMeHTa, OMNpEIeNsTh CBOHCTBA
byakmn o e€ rpaduky.

Ctpoutb rpaduku 3JI€MEHTapHBIX QYHKIUH BUJIA:

y =ki/x,y=x2,y=x3,y = [X|, y = VX, oruichIBaTh CBOICTBA YHCIOBOI (yHKIIH MO €& TpaduKy.

K koHIty 00yueHus B 9 kjacce 00y4aromuiics MoIyduT caelyIomue NpeIMeTHbIE Pe3yIbTaThl:

Yucia v BbIYUCTCHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

BommonHATe apudMeTHueckue JAEWCTBUS C palMOHAIbHBIMU YHCIIaMH, COYeTass YCTHbIE H
MUCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUUCIICHUS ¢ UPPALlMOHATIBHBIMU YHCIAMH.

HaxomuTe 3HaueHus CTENEHEH C LEJNBIMM IIOKa3aTeasIMH M KOPHEH, BBIYMCIATH 3HAYCHHUS
YHCJIOBBIX BBIPAKEHUM.

OxpyrniATh NEWCTBUTENBHBIE YHUCIIA, BBIIOJIHATH NPUKUIKY pPE3ybTaTa BBIYUCICHUMN, OLICHKY
YUCJIOBBIX BBIPAKEHUM.



YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHelHbIE W KBaJpaTHBIE YpPaBHEHHS, YPABHEHMs, CBOISAIIMECS K HHUM, NPOCTEHIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pemarp cucreMbl JBYX JIMHEMHBIX YpaBHEHUH C JABYMS IIEPEMEHHBIMH M CHUCTEMBI JABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TeKCTOBBIE 3a/1a4M aNreOpandecKuM CrocoOOM C IIOMOIIBIO COCTABICHUS YPaBHEHUS UIIH
CUCTEMBI IBYX YPABHEHHH C JBYMs IEPEMECHHBIMU.

IIpoBoauTh TpOCTEHINNE HCCIEAOBAHUS YPABHEHUM M CHCTEM YpPaBHEHUM, B TOM 4YHUCIE C
IpUMEHEHHEM TIpadUyecKuX Npe[CcTaBIeHUi (yCTaHAaBIMBaTh, MMEET JM YypaBHEHHE WIM CHCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

Pemrate nuHeiiHble HEpaBEeHCTBA, KBAJAPATHBIE HEPABEHCTBA, M300paXKaTh pelICHHE HEPABEHCTB Ha
YHMCIJIOBOU NPSIMOM, 3aIIUCHIBATh PEIIECHUE C [IOMOILIBIO CHMBOJIOB.

Pemarb cucrembl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAApPaTHOE
HEpPaBEHCTBO, M300paXkaTh pelIEHHE CUCTEMbl HEPABEHCTB HA YUCIIOBOM MPSAMOM, 3alIUCBIBATh PEIIEHUE C
MOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUH PA3IMYHBIX 3a7ad.

DYyHKIUH

Pacnio3HaBath (yHKIMM u3yuyeHHbIX BUAOB. [loka3piBaTh CXeMaTHYECKH pAacIOOKEHHE Ha
KOOPJMHATHOM MI0CKOCTH rpadukoB QyHKImA Buaa: Y = kX, y = kx + b,y =k/x,y =ax2 + bx + ¢,y =
x3, Yy =X, Y = |X|, B 3aBHCHMOCTH OT 3HauYeHHiT K03((YHUINEHTOB, ONUCHIBATH CBONCTBA (hYHKIIHUIA.

Ctpouth 1 n300pakaTh CXeMAaTUYECKH I'padUKN KBAJIPAaTHUHBIX (YHKIUH, OMICHIBATh CBOICTBA
KBaJPaTUYHBIX GYHKLUH 110 UX rpadukam.

Pacnio3naBate kBagpaTHuHyto (yHKIUIO 10 (opmyse, MPUBOAUTH MPUMEPH KBaJAPATHYHBIX
(GyHKUUH U3 peallbHOM KU3HU, GPU3UKU, TE€OMETPUH.

YucinoBble N0OCI€10BATEIBLHOCTH U POrpeccuu

Pacrnio3HaBaTh apupMeTHIECKYI0 M TEOMETPUYECKYI0 IIPOTrPECCUH MTPH pa3HbIX Crloco0ax 3aJaHMsl.

BbINONMHATE  BBIYMCICHUS C UCHOJIb30BaHHMEM (GOpMyNT N-TO ujieHa apu@MeTHyecKol u
TEOMETPUUYECKOMN MPOTPECCUM, CyMMBI IMIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEILHOCTH TOUKAMH Ha KOOPAMHATHOMN TJIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YHMCIOBBIMM I10CJIEIOBATEIBHOCTSIMM, B TOM YHWCIE 3aJadd U3
peaIbHOM JKU3HM (C UCTIOIb30BAHUEM KAJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHUI).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuecTBo 4acoB JJIeKTPOHHBIE

HanmenoBanue

Ne (uugposbIe)

n/m  PA3ACI0B H TEM Beero Kourpoabubie IIpakTuyeckue 06Pa30BATEBLHBIE
NporpaMmmasl padoTsI padoThI pecypes

1 Yucna ¥ BEIUUCICHUS. o5 1 bu6mmoreka [JOK
ParmonanpHbIe Yucia https://m.edso0.ru/7f415b90

2 AnrebGpanueckue 27 2 bubnnoreka [JOK
BBIPa)KEHUS https://m.edsoo.ru/7f415b90

3 YpaBHeHus u 20 1 bubnmoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90

4 Koopaunats! u rpaduku. 24 1 bubnuorexa [IOK
OyHKIMN https://m.edsoo.ru/7f415b90

5 IToBTOpEHME M 6 bubnnoreka [JOK
06001eHne https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO 102 5

YACOB I10 ITPOTPAMME
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8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJI0B U TeM K 1 (winpposrie)
n/n E OI; - Beero Oﬁl-ITpo.JII)HLIe [:jaKanecmle 06pazoBaTebHbIe
porp PaooTbI PaooThI pecypebl
1 Yuca 1 BIYUCICHUS. 15 bu6nmoreka [IOK
KBanparHbie KOpHU https://m.edsoo.ru/7f417af8
, || Bumorera LOK
https://m.edsoo.ru/7f417af8
MoKa3aTeyemM
3 BA;IFEiI;I’II/I‘;eCIIéEZH aTHBII 5 1 Bubmzorexa HOK
P ' P https://m.edsoo.ru/7f417af8
TPEXWICH
4 BA;IIrszI;?:;;eCKHe 15 1 bubnuoreka [IOK
P ‘ https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1poOb
5 | noamonors, 15 1 buomroreia LIOK
p ' https://m.edsoo.ru/7f417af8
KBagparssle ypaBHeHUS
6 Xep a;;erg:;:I Cucrembl 13 bubmorexa [IOK
P . https://m.edsoo.ru/7f417af8
ypaBHEHUM
7 epmencina 12 ) BuGtorerce LIOK
p ’ https://m.eds00.ru/7f417af8
Hepasencrsa
8 Oyukuuu. OCHOBHBIE 5 bu6nmorexa LIOK
TOHSTHS https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yuciaosbie 9 bubnmnoreka HOK
byHKIHH https://m.edsoo.ru/7f417af8
10 IToBTOpEeHUE N 6 1 bubmuoteka [IOK
00001IeHNEe https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOT'PAMME
9 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue
Ne a3/1eJI0B M TeM K 1 (undposrie)
/o E OIlr - Beero OﬁﬂTpo.]Il)Hble pﬁalcanecmle 06pazoBaTebHbIe
porp padoThbI padoTbI pecypeb
1 Yucna ¥ BEIUUCICHUS. 9 bubnunorexa LIOK
JleficTBUTENbHBIC YHCIIA https://m.edsoo.ru/7f419d08
2 Xep a;BHei{HcIﬁ; VYpaBHeHust 14 1 bubmorexa LIOK
PapeficTBa.  paBiy https://m.eds00.ru/7f419d08
C OJTHOM TIEpEMEHHOI
3 ;jcf a;;{eel{lilie? CucreMsl 14 1 bubmorexa LIOK
P . https://m.edsoo.ru/7f419d08
ypaBHEHUU
4 YpaBHeHus u 16 1 bubnmoreka [JOK
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HCPABEHCTBA. https://m.edsoo.ru/7f419d08
HepasencrBa
bu6nunorexa LIOK
S PyHKiH 16 https://m.edsg).ru/7f419d08
6 Yucnosbie 15 bu6nmoreka [IOK
[TOCJIEIOBATEILHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 06001ICHNE, 18 bubnunoreka LIOK
cucTeMaTu3anus 3HaHUI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME
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