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NNOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISETCSI OJHUM W3 OMNOPHBIX KYypCOB OCHOBHOTO OOIEro oOpa3oBaHUs: OHa
o0OecnieunBaeT U3y4eHHUEe IPYruX TUCUUIUIMH, KaK €CTECTBEHHO-HAYYHOI'O, TaK U T'YMaHUTapHOI'O LIUKJIOB,
e€ ocBoeHHE HEOOXOIMMO Ui MPOJOJDKEHUs oOpa3oBaHHMs M B MOBCEIHEBHOH >xu3HH. Pa3Butne y
00y4aromuXxcst HAyYHBIX MPEICTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH anreOpandeckux abCTpaKIui,
crocobe OoTpakeHHsT MaTeMaTHYeCKOH HayKoW SIBIEHUIl M MPOIECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTeMaTHYECKOTr0 MOACIUPOBAHMUS B HAYYHOM TO3HAHUHM M B MPAKTUKE CHOCOOCTBYET (HhOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS U KA4yeCTB MBIIUICHHS, HEOOXOAMMBIX [JIsl aJalTalid B COBPEMEHHOM
muppoBoM obmiectBe. M3yueHue anreOpbl oOecrieuymBaeT pa3BUTHE YMEHUs HAOIIOAaTh, CPaBHUBATH,
HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOU JICHCTBHS M BBIBOJABI, (OPMYIHUPOBaTH yTBepkAeHHS. OCBOCHHE Kypca aiareOpsl
o0OecrieunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOIIMXCS: OHM MCIONB3YIOT JIEAyKTUBHBIE U
UHIYKTHBHBIE PacCyXKICHHs, 0000IIeHNne U KOHKPETH3aIHI0, abcTparupoBanue 1 aHanoruto. O0yuenue
anredpe mpearnoaaraeT 3HaYUTEIbHBIH 00BEM CaMOCTOATEIBHON ACSITENFHOCTH O0YUYaAIOLIUXCS, TOITOMY
CaMOCTOSITENIFHOE PEIICHUE 33124 SBIISICTCS pean3alield AeITeIbHOCTHOTO MTPUHIIUIA O0YyUSHHS.

B crpykType mporpamMmbl y4eOHOro Kypca «Anredpa» Uisi OCHOBHOTO 00Iero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJep)KaTeIbHO-METONWYecKue JHUHUU: «Yucna U BBIYHCICHUSNY,
«AnreOpanyuecKkue BBIPAKEHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkium». Kaxkmas u3 31uX
COJIEPKAaTENbHO-METOMYECKUX JIMHUN pa3BUBAeTCS HA MPOTSHKEHUU TPEX JIeT HU3YYeHUs Kypcea,
B3aMMOJCMCTBYS C JApPYyrUMU €ro JMHUAMU. B Xoje wu3ydeHus ydyeOHOro kypca oOydaromumcs
MPUXOJUTCS JOTHYECKH PACCyX AaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBs3U ¢ 3TUM B
nporpaMMy y4eOHOro Kypca «AireOpa» BKIIIOUYEHbl HEKOTOPbHIE OCHOBBI JIOTMKH, MPEJCTABIEHHBIE BO
BCEX OCHOBHBIX pa3Jelax MaTeMaTUYecKoro oOpa3oBaHUS U CIIOCOOCTBYIONIME  OBJIAJICHUIO
00y4arolMMHUCS OCHOB YHUBEPCAJILHOTO MaTeMaTH4yecKoro si3bika. CoJiep:kaTelnbHOM M CTPYKTYPHOMH
0COOEHHOCTBIO Y4eOHOT0 Kypca «AsreOpay sIBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Copnepxanne auHUM «Yucna W BBIYUCIECHUS» CIYKUT OCHOBOW /I JAJbHEHIIEro W3Yy4eHUs
MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO y OOYYAIOMIMXCSl JIOTMYECKOTO MBIIUICHUS, (HOpPMUPOBAHHIO
YMEHHMSI 0JIb30BAaThCs AITOPUTMaMH, a TaKKe MPUOOPETEHUI0 MPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX
JUIS TIOBCEITHEBHOW XHM3HU. Pa3BUTHE MOHATUSA O 4YMCIIEe HAa YPOBHE OCHOBHOIO 00IEro oOpa3oBaHUs
CBA3aHO C pALMOHAIBHBIMM W HPPALMOHAIBHBIMM 4YHCIaMH, (OPMHUPOBAHMEM MPEICTABICHUN O
JeMCTBUTENILHOM 4YHCJe. 3aBepIeHHEe OCBOEHHUS YHCIOBOW JIMHUM OTHECEHO K CpelHeMy oOuieMy
00pa3zoBaHMIo.

Copnepxanue IByX anreOpandeckux JIMHUN — «AnreOpandeckue BhIpaKEHUs» U «YpaBHEHUS U
HEPAaBEHCTBa»  CIOCOOCTBYET (OPMHUPOBAHUIO y OOYYalOIIMXCS MaTeMaTH4ecKoro  armapara,
HE0O0XO0IMMOT0 Uil PEeLIeHUs 3a]a4 MaTeMaTHKU, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX
3amad. Ha ypoBHe OCHOBHOro oobmiero o0pa3oBaHus Y4eOHBbIM MaTepuan TpPYNIUPYETCS BOKPYT
pallMOHATBHBIX BbIpaXEHUH. AJsredbpa JIEMOHCTPUPYET 3HAYEHHWE MAaTEMaTUKH Kak sA3bIKa s
MOCTPOEHUS MaTeMaTHYeCKUX MOJIE]el, OMHCAaHUs IMPOLECCOB M SIBICHUN peaqbHOro mMupa. B 3amaunm
o0yuyeHHs anredpe BXOAIT TakxkKe JalbHEeHIIee pa3BUTHE aITOPUTMUYECKOTO MBIIIICHUs, HEOOXO0IMMOTO,
B YaCTHOCTH, /Il OCBOCHHS Kypca HH(GOPMATUKU, U OBJIaJICHUE HaBBIKAMU JI€TYKTUBHBIX PACCYKIACHUM.
[IpeoOpa3oBaHre CUMBOJNBHBIX (OPM CIOCOOCTBYET pAa3BUTHIO BOOOpaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Copnepxanue (yHKIMOHAJIBHO-TPAQUUECKOW JIMHUU HaIEIEHO Ha MOJy4YeHHE OO0YyYaroUMMHCS
3HAaHUN O (QYHKOMSIX KaK BaKHEWIIEW MaTeMaTHYeCKOW MOJENW JJIS OMHCAaHUS M HCCIeIOBaHUS
pa3sHOOOpa3HBIX MPOLIECCOB U SIBIEHUM B mpupoae u obmiectBe. M3ydueHue marepuaia CrocoOCTBYET
pa3BUTHIO y OOYYaIOLIMXCSl YMEHMSI HCIOJB30BaTh pA3JIUYHbIC BBIPA3UTENbHBIE CpPEICTBA S3bIKa
MaTeMaTHKHd — CIIOBECHbIE, CHMBOJIMYECKHE, TpauuecKkue, BHOCHUT BKJIad B (QOpMHUpPOBaHUE
MPEJICTAaBICHUNA O POJIM MATEMATUKH B PA3BUTUU LIUBUIM3AILMH U KYJIbTYpBI.

CornacHo yueOHOMY MiaHy B 7-9 kjaccax u3ydaercs y4eOHBIH Kypc «Anredpay», KOTOPBIH
BKJIIOUAET CJIEYIOIINE OCHOBHBIE pazJienbl coaepkaHus: «Uucina W BBIYUCICHUS», «AJredpanyeckue
BBIPAKECHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIUN.

Ha u3ydenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 yaca (3 gaca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Hegento), B 9 kiacce — 102 yvaca (3 yaca B HEZeNo0).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucia v BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECCATUYHBIC, IIEPEX0Jl OT OAHOW (OpMBI 3amucu ApoOe K JPYyrow.
[lonsiTe palMOHANBHOIO YHCIA, 3alUCh, CPABHEHHE, YIOPSIAOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmerndeckre IEHCTBHS C pallMOHAIILHBIMU YUClIaMH. Pemienue 3amad U3 peaybHON MPAKTUKU HA
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJIbHbIM IIOKa3aTeIeM: ONpeeieHne, NpeoOpa3oBaHNE BhIPAXKEHUN HAa OCHOBE
OIlpeJIeJIeHus], 3alUCh OonbIIMX yucel. [IponeHTsl, 3anuck NpoLEHTOB B BUE ApoOH U Ipodu B BUIE
IIPOLICHTOB. Tpy OCHOBHBIE 33/1a4 Ha IPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKHU.

IIpuMeHeHNne MPU3HAKOB AEIMMOCTH, Pa3JIOKEHNE HA MHOXKUTEIIN HATYPaIbHbIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIUOHATBHOCTH.

AsiredOpanyeckue BbIpasKeHM sl

[lepemeHHbIE, YHCIIOBOE 3HAYECHHUE BBIPAXKEHUS C NEpEeMEHHOU. JlomycTuMble 3HAaYCHUS
nepeMeHHbIX. [IpeacraBieHrne 3aBUCMMOCTH MEX]ly BeIMUYMHAMU B Buje GopMyibl. Beruncnenus no
dopmymnam. [IpeoOpasoBanne OyKBEHHBIX BBIPKEHHH, TOKICCTBEHHO PABHBIC BBHIPAKCHHS, MTPABHUIIA
npeoOpa3oBaHusl CyMM W INpPOU3BEACHUM, MpaBUiIa PACKPBITUS CKOOOK M HPUBEICHUS IMOJO0OHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEJIEM.

Opnowiensl u MHorouneHsl. CreneHp MHorowieHa. Cio)Ke€HUE, BBIYMTAHHE, YMHO)KCHHE
MHOTowIeHOB. @OpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CYMMBI U KBaapar pazHocTu. PopMyiia
Pa3HOCTH KBaApaToB. Pa3ioskeHne MHOTOUIEHOB HA MHOXKHUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHMs, NpaBuia HpeoOpa3oBaHUs YpaBHEHHs, PABHOCHIBHOCTb
YpPaBHEHUU.

JInneliHOE ypaBHEHHUE C OJHOM NEPEMEHHOMU, YHCIO KOPHEH JIMHEWHOIO YPaBHEHMs, PEILICHUE
JTUHENHBIX ypaBHeHHI. CocTaBlieHUEe ypaBHEHUH MO YCJIOBHIO 3ajaud. PeleHne TEeKCTOBBIX 3ajad ¢
IIOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHE C JBYMs IEpeMEHHbIMU U ero rpaduk. Cucrema JBYX JIMHEHHBIX
ypaBHEHMH C IByMs IEpeMEHHbIMU. PeleHne cucteM ypaBHEeHUH crioco6oM mojicTaHoBKU. [Tpumepst
pelIeHus TEKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPAaBHEHMI.

DyHKUMH

Koopaunara Toukn Ha npsamon. Yucnossle npoMexyTku. PaccTossHue Mexay AByMS TOYKAaMH
KOOPJAMHATHOU IIPSIMOA.

[IpsimoyronpHas cucrtema koopauHat, ocu Oxm Oy. AlOcumcca W OpAWHATA TOYKM Ha
KoopArHATHOH mockocTh. [Tpumeps! rpadukoB, 3aganHbIx popmynaMu. YTeHne rpagKkoB peaqbHbIX
3apucumocteil. [lonarue pynkunu. ['paduk dynkiuu. CpoiictBa pyHkuuid. Jluneiinas Qynkuus, eé
rpaduk. ['paduk pynkiun y = |X|. ['paduueckoe pemeHne TMHEHHBIX YPaBHEHUI U CHCTEM JIMHEHHBIX
YpaBHEHUM.

8 KVIACC

Yucia v BbIYUCTICHUSA

KBagpatubiii kopeHb u3 uucna. llonstue 00 wuppaunoHasbHOM uwncie. JlecaTUUHbIE
NpUOMIKEHUs HMppalMoOHANbHBIX yHcel. CBoicTBa apu(MeTHYecKHUX KBaJpaTHBIX KOpPHEH M HX
pUMEHEHHE K IPeoOpa30BaHUIO YUCIOBBIX BHIPAXKEHUH U BHIUMCIEHUSAM. JleHCTBUTEIbHBIE YUCTIA.

CreneHsb ¢ 1enbIM MokaszaTeseM u €€ cBoiicTBa. CTaHaapTHas 3alKiCh YHUCIa.

Anrebpanyeckue BbIpaXeHUsIAJredpanyeckue BbIPakeHUs1

KBanpaTHblil TpEXWIIEH, pa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKHUTEIIN.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpanueckoil qpobu. CroxkeHue, BEIUUTAHNUE,
YMHOXXEHUE, JiefieHne anreopanyeckux Apooeil. PanyonanbHble BbIpakeHHs 1 UX IpeoOpa3oBaHue.

VYpaBHeHUs ¥ HEpAaBEHCTBAY pABHEHHS U HEPABEHCTBA

KBanparnoe ypaBHeHue, hopmyia KOpHEH KBaApaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHHH, CBOAALIMXCS K JUHEMHBIM M KBajapaTHbIM. [Ipocteiimme apoOHO-palMOHaIbHbIE
YPaBHEHHS.



I'padmueckas uHTEepmpeTalysi ypaBHEHHH C JByMs TMEpEMEHHBIMH U CHUCTEM JIMHEHHBIX
YpPaBHEHUU ¢ ABYyMs IepeMEeHHBbIMU. [IprMepsl pemieHus CUCTEM HEJIUHEHHBIX YPAaBHEHUHN C JABYMs
[IEPEMEHHBIMHU.

Pemmenne TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

UucnoBble HEpaBEHCTBA U UX CBOMcTBAa. HepaBeHCTBO ¢ 0JHON nepeMeHHO. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA ¢ 0JIHOM nepeMeHHON. CHucTeMbl TMHEMHBIX HEPABEHCTB C OJHOU
MePEMEHHOM.

OyHKIMM DYHKIUH

[Tonstue ¢ynknuu. OO6MacTh ompeseNieHuss U MHOXECTBO 3HadeHWi ¢GyHKIMU. CrnocoOsl
3aiaHus QyHKITHI.

I'paduk ¢pynknuu. Urenue cBoiictB dyHkiuu 1o e€ rpaduky. [Ipumepsr rpadukoB GpyHKIUH,
OTPaXKAIOIIUX PEAIBHBIC IIPOLIECCHI.

OyHKIMM, ONKCHIBAIOLIME MPSAMYI0 U OOpaTHYIO MPOMOPLUUOHAIBHBIE 3aBUCHUMOCTH, WX
rpadukn. Oyukimn Y = X2, Y = X3, y = VX, y=|x|. T'padudeckoe peleHne ypaBHEHHII H CHCTEM
YpaBHEHUH.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

PanmonaneHble uncia, UppallMoOHANbHBIE YHCTIa, KOHEUHbIE U OECKOHEUHbIE AECATUYHBIE TPOOH.
MHOXecTBO JIEHCTBUTENBHBIX YHCEIl, ICHCTBUTEIbHBIC YMCIa KaK OECKOHEUHBIE JECATHYHBIC APOOH.
B3auMHO 0/1HO3HaUYHOE COOTBETCTBUE MEX1Y MHOKECTBOM JIEHCTBUTENIbHBIX YHCENl U KOOPAMHATHOU
IIPSAMOM.

CpaBHeHUE 1eHCTBUTENBHBIX YUCell, apu(MEeTHIECKUE IEHCTBUS C IeHCTBUTEIbHBIMU YHCIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUpa, JUIMTEIbHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxEéHHOE 3HAUYCHUE BEJIIMYMHBI, TOYHOCTH Npubmmkenus. Okpyriaenue yucen. [lpukuaka
1 OLICHKA PE3yNIbTaTOB BBIYNCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. Pelienne ypaBHEeHH, CBOIAIINXCSA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAIIMXCA K KBaapaTHBIM. bukBagpaTHoe
ypaBHeHue. llpumepbl pemieHuss ypaBHEHHMM TpeTbed M YETBEPTOM CTENEHEW pa3joKEHHEM Ha
MHOKHTEIH.

Pemenue npoGHO-paliMoOHANBHBIX ypaBHEHHU. PelieHne TEKCTOBBIX 3ajad ajareOpandecKum
METOJIOM.

VYpaBHeHHe ¢ JByMs NEpPEeMEHHbBIMM M ero rpaduk. Pemenue cucreM ABYX JHMHEHHBIX
YPaBHEHUN C ABYMs IIEPEMEHHBIMU. PelleHne cucteM IByX ypaBHEHMM, OJJHO U3 KOTOPBIX JIMHEWHOE,
a Jpyroe — BTOpoM cremeHu. ['papuueckass MHTEpHpeTalUsi CHUCTEMbl YpaBHEHHH C JByMs
IIEPEMEHHBIMH.

Pemrenne TekCTOBBIX 3a7a4 anreOpandecKuM CIIoCOOOM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. PemeHune CUCTEM JIMHEMHBIX
HEpaBEHCTB C OJHOM mnepemeHHoll. KBaapaTtHele HepaBeHcTBa. ['paduueckas wuHTEprperanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMH.

OyHKIMUDYHKIUH

Ksagparnunas dbynkums, e€ rpaduk u coictBa. [lapadona, KoOpAWHATEI BEPITUHBI Tapa0OJIbI,
0Chb CUMMETpPHUU TapaboJIbl.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , # ux cBoiicTsa.

YucnoBsle nocaen0BaTENbHOCTH YHCI0BBIE TOCIe0BATEIbHOCTH M IPOrPECCHH

[ToHsiTHE 4YHKCITIOBOM MOCIENOBATEIBHOCTH. 3aJlaHuE MOCJIEI0BATEIIbHOCTH PEKYPPEHTHOM
bopmyoit u hopmysoit N-ro YseHa.

Apudmerndeckass ¥ TeoMeTpudeckas mporpeccuu. @opMynbl N-ro yjaeHa apuPpMETHIECKON U
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX NYICHOB.

N3o0pakeHne wWIEHOB apu(PMETHYECKOH M TEOMETPUYECKOW MPOrpeccCHil TOYKaMU Ha
KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIIMAIBHBINA POCT. CII0KHBIE IPOLIECHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOSHHS MPOrpaMMbl Y4eOHOTO Kypca «Anredpa» XapaKTepu3yloTcs:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM HMHTEpeca K NPOIUIOMY U HACTOSILEMY POCCHUICKOM MaTeMaTHKH, LEHHOCTHBIM
OTHOLLIEHUEM K JOCTHKEHUSAM DPOCCHUMCKUX MAaT€MAaTHUKOB M POCCHUMCKOM MaTreMaTHYeCKOW IIKOJIBI, K
UCTIOJIb30BAaHUIO 3TUX JOCTIKEHUH B IPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 0053aHHOCTEH TpaykAaHWHA U PeaM3allii ero npas, MPeCTaBICHUEM
0 MaTeMaTU4YeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICEHUH, HOPOLEAYP
TpaXJIaHCKOrO o0IecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO ITHYECKHX
npo0OsieM, CBSI3aHHBIX C NPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHHH HayKH, OCO3HaHHEM Ba)KHOCTH
MOpPaJIbHO-3TUUECKUX MPUHIUIIOB B JIEATEIbHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B pEUIEHMM MPAKTHYECKUX 3aJad MaTeMaTH4eCKOou
HAIPaBIEHHOCTH, OCO3HAHHWEM Ba)KHOCTH MAaTEMaTHYEeCKOro OOpa3oBaHUs Ha MPOTSHIKEHUH BCEHl >KU3HU
JUISL YCTICIIHOM TPO(PECCHOHAIIBHON JEATEIbHOCTH M PAa3BUTUEM HEOOXOIUMBIX YMEHUM, OCO3HAHHBIM
BBIOOPOM M MOCTPOEHUEM HMHIUBUIYaTbHOW TPAGKTOpPUHM OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C Y4ETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOILMOHAJIBHOMY M ICTETHYECKOMY BOCIPHUATHIO MaTEMAaTHUYECKHX OOBEKTOB,
3a/1a4, PeLICHUN, pacCyKICHUN, YMEHUIO BUIETh MATEMaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlMeH B JEATEeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX IMPEJICTaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U OOIIeCTBa, MOHUMAHUEM MAaTeMaTUYeCKOW HAayKH Kak
cdepbl UeIOBEUYECKOM NeATeNbHOCTH, 3TAaloB €€ pa3BUTHS U 3HAYUMOCTH ISl Pa3BUTHUS ILUBHIU3ALMH,
OBJIAJICHUEM SI3bIKOM MaTe€MaTHKW M MaTeMaTHYecKON KyNbTypoHM KakK CpEeACTBOM IIO3HAHUS MHpa,
OBJIAJICHUEM NIPOCTENIIMMH HABBIKAMU UCCIIE0BATENBCKON AEATEIbHOCTH;

6) ¢usuueckoe BocnHTaHHE, (OPMHUPOBAHHME KYJIbTYPbI 310POBbS M 3MOLHOHAJILHOIO
Osaromostyqus:

FOTOBHOCTBIO NPHUMEHATh MAaTeMaTHYECKHE 3HAHUS B MHTEpPEcax CBOEr0 3/10pOBbs, BEIEHUS
3J10pOBOT0O 00pa3a *U3HH (310pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEXHUM 3aHATUH U OT/bIXA, pEryJsipHas
¢uznyeckass aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuy, NpU3HAHHEM CBOEro IpaBa Ha
OLIMOKY M TAKOTO e IpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTallMel Ha NpPUMEHEHHE MaTeMaTW4YeCKHX 3HAaHMH JUIS pelIeHds 3ajad B  00JIaCTH
COXPaHHOCTH OKPY’Kalollel Cpe/ibl, IUNITAHUPOBAHMSI IIOCTYIIKOB U OLIEHKH X BO3MOXKHBIX MTOCIIEACTBHH 1715
OKpY’Kalollel cpeabl, OCO3HAaHHUEM TIJI00AIBHOrO XapakTepa SKOJIOTMYEeCKHX MpolieM M MmyTed HxX
pelIeHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI Ccpelbl:

FOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHMSIX HEONPEAENEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO JIEATENbHOCTh, B TOM YHUCIIE YMEHHME YUUTBHCSA y APYTUX JIIOJEH,
npuoOpeTaTh B COBMECTHOM I€ATEIbHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIMU U3 OTbITa IPYTHX;

HE00X0IMMOCTBIO B ()OPMUPOBAHUM HOBBIX 3HAaHUM, B TOM 4Hcie (pOpMyIHpOBaTh HJIEH, MOHATHUS,
runore3bl 00 OO0BEKTaX M SBJICHHUSIX, B TOM UHCJIE paHEe HEU3BECTHBIX, OCO3HABaTh JEUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIHPHUHHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOIIUI KOHTPMEpP, KOPPEKTUPOBATH NMPUHUMAEMbIE PEIICHUS U ACUCTBUS, (HOPMYTUPOBATh U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.



METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Y4eOHbIe AeilcTBUS
ba3oBble Jloruvyeckue AecTBUSA:

BBISBJIATH U XapaKTE€PHU30BaTh CYLIECTBEHHBIE NMPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MEXIy HOHATUAMH, (POpPMYyIUpOBaTh ONpEAETICHUS IOHATUI, YyCTaHABINMBATh
CYIIECTBEHHBIN NPU3HAK KJIACCH(PHUKAINK, OCHOBAHUS Ui 000OUICHNS U CPaBHEHUS, KPUTEPHU
POBOJUMOI0 aHAJIN3a;

BOCIIPHHMMATh, (OPMYIHPOBATH W MpeoOpa3oBBIBATH CYXKICHHS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISBIISITh MATEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUHs B (DaKkTax, TaHHBIX,
HaAOJIONCHUSAX W YTBEPXKACHUSX, MpeajaraTb KPUTEPUHU JUIS BBISBICHUS 3aKOHOMEPHOCTEH M
MIPOTUBOPEUUI;

JienaTh BBIBOJBI C HCIIOJNB30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTesJbCTBA MATEeMATUYECKUX YTBEpXKJIEHHH (IpsMble U OT MPOTHUBHOIO),
IPOBOJIUTh  CAMOCTOSATEJIBHO  HECJIOKHBIE  JO0Ka3aTelbCTBA  MaTreMaTHYecKuX  (aKkToB,
BBICTPAaWBaTh apryMEHTAIMIO, TPUBOJUTH TPUMEPBl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh CcHocoO peleHus ydyeOHOW 3adauu (CpaBHMBAThb HECKOJIBKO BapHAHTOB pPEIICHUS,
BbIOMpaTh HanboJIee MOAXOAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrlenccienoBarebCcKHeeiCTBUA.

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUN MHCTPYMEHT II03HaHUs, (GOpMyIupoBaTh
BOTIPOCHI, GUKCHUPYIOIIHE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIILHO YCTAHABIIMBATH HCKOMOE U
naHHOE, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOO IMO3UIINI0, MHEHHE;

MPOBOJIMTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY HECIIOKHBIN JKCIIEPUMEHT, HEOOJBIIOe
UCCJICJIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHUCHUMOCTEH
00BEKTOB MEXYy COOO0I;

CaMOCTOSITENILHO  (hOPMYJIUPOBATh OOOOIICHWS W BBIBOJBI 10 PE3y/IbTaTaM IPOBEIAEHHOTO
HaOIIOIeHUs], UCCIEAOBaHNUSA, OIICHUBATh TOCTOBEPHOCTh MOMYyYEHHBIX PE3YyIbTaTOB, BHIBOJIOB U
000011IeHHI];

MPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE MPOIEcCa, a TaKKe BBIIBUTaTh MPEANOJIIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanmeii:

BBISBIISATh HEJIOCTAaTOYHOCTh W H30BITOYHOCTh HMHGOpPMAlMU, JAHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

BBIOMpaTh (opMy IpeCcTaBIeHU HH(OPMAIMK U WILTIOCTPUPOBATh pellaeMble 3a/1a4l CXeMaMH,
IyarpaMMamu, HHOU TpaduKoi 1 nX KOMOMHAIUSMU;

OLICHUBAaTh HAAEKHOCTh HWHGOPMAIMU [0 KPUTEPHSIM, MPEJIOKEHHBIM YUYUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBLHO.

KoMMyHnKaTHBHBICYHUBEpPCATbHbICyYeOHbICACHCTBUSA:

BOCIIPUHUMATh U (i)OpMy.]'II/IpOBaTB CYXKXOACHUA B COOTBETCTBUU C YCIIOBUSAMH U LCIAMHA O6I].[CHI/I$[,
SACHO, TOYHO, T'PaMOTHO BBIPpAXaTb CBOIO TOYKY 3PC€HHA B YCTHBIX U IIMCbMCHHBIX TCKCTaX, 1aBaThb
MOSICHEHHUS 10 XO/1y PEIICHHS 3a/1a4i, KOMMEHTHUPOBAThH MOyUYEHHBIH Pe3yabTaT;

B XOJil¢ OOCYXIEHHs 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, MTPOOIEMBI,
peLHaCMOI\/'I 3ala4i, BBICKA3bIBaTh HWJACH, HALICIICHHBIC HA IOHUCK PCIICHHA, COIMOCTABJIATH CBOU
CYXJICHUSI C CYXICHUSIMH APYIHMX YYaCTHUKOB JUaiiora, oOHapyXWBaTh pPa3jIMdUe U CXOJCTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyITUPOBATH Pa3HOTIACHS, CBOM BO3PAKECHHUS;

NpPEICTaBIATh PE3YJbTaThl PpEIICHUS 3aJadd, OKCIEPUMEHTa, WCCICAOBAHUS, TIPOCKTa,
CaMOCTOSITENILHO BEIOMPATh (hopMaT BBICTYIUICHHS ¢ YUETOM 3a/1a4 MPE3EHTANN 1 OCOOCHHOCTEH
ayauTOpUU;



e [OHMMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYaTbHOW pabOThl TpHU
pelieHnr y4eOHbIX MaTeMaTHYECKHUX 3a71a4;
® [PUHUMAThH II€JIb COBMECTHOW J1€ATEIbHOCTH, MJIAHUPOBATh OPraHU3aIlUI0 COBMECTHOU pabOThI,
pacripenenate BHIABI paboT, OTrOBapHBAThCSA, OOCYKIATh MPOLECC U PE3ynbTaT pPabOTHI,
0000111aTh MHEHHUS HECKOJIILKHUX JIONEH;
® yYacTBOBATH B IPYMNMOBEIX Popmax paboThl (00CYKACHHS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI
U Jpyrue), BBIMOJIHATH CBOK YacTh PabOThl U KOOPAWHUPOBATH CBOM JICHCTBUSL C JAPYTUMHU
YiIeHaMd KOMaHJbl, OLIEHWBAaTh KAayeCTBO CBOETrO BKJIaJa B OOIIMNA MPOIYKT MO KPUTEPUSM,
c(hOpMYyIIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anus:
® CaMOCTOSITEIbHO COCTABJIATH IUIAH, AJITOPUTM pElIeHUs 3aja4yu (WM ero 4acThb), BBIOMpATh
crnocod pemieHHss € Y4€TOM HUMEIOUIMXCA PECYpCcOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(OPMAIIHH.
CaMOKOHTPOJIb, IMOLIMOHATbHBIMHHTEJICKT:
® BIAJCTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIecca M pe3ysibTaTa pEIICHUS
MaTeMaTHYeCKOM 3aa49H;
® MpeABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TIpU pEIIEHUU 3a7aud, BHOCHUTH
KOPPEKTUBBl B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAWIEHHBIX OMIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIEHUBATh COOTBETCTBHE PE3yJIbTaTa AEATEILHOCTH OCTABICHHON LIEIH U YCIOBUSIM, OOBSICHSTD
OPUYUHBL JTOCTIKEHUS WIM HEJOCTIKEHHUS IIeNid, HaXOAWTh OMMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydeHus B 7 Kjaacce 00yJaromuiics MOIyYuT CIeIyIONUe PeIMETHbIE Pe3yIbTaThl:

Yucia v BbIYMCIEHHSA

BeimonHATe, coderas YCTHbIE M IUCbMEHHblE NpUEMBI, apupMeTHYeCKHe JeHcTBUA C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHWs] YUCIIOBBIX BBIPAXKEHUH, NMPUMEHATH Pa3sHOOOpPa3HbIE CIOCOObI M MPHEMBI
BBIUMCJICHMS] 3HAUEHUH IPOOHBIX BbIPAXKEHHM, COJIEpKalINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[Tepexoaute oT oAHOIN (hopMBI 3amucH 4ucen K Apyroi (mpeoOpazoBbIBATH JECATHUHYIO APoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOb).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyryisTh yucna.

BbINONMHATE NPUKMAKY M OLEHKY pe3yjibTaTa BBIYMCIEHUM, OLEHKY 3HAa4€HWM YHCIOBBIX
BbIpaXeHHI. BHIMOMHATE AeHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MOKA3aTEISIMH.

[TpyuMeHTh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYypPaJIbHBIX YHCEI.

Pemarh  mpakTUKO-OpUEHTHpPOBAaHHBIE  3aJlayM, CBsSI3aHHbIE C  OTHOUIEHMEM  BEJIUYMH,
IPONOPLUOHAIIBHOCTBIO BEIMUNH, IPOLEHTAMHU, HHTEPIIPETUPOBATH PE3YJIbTAThl PELIEHUS 3a/1a4 C YUETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUS

Hcnonp3oBath anredpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH €€ B IIPOLIECcCe OCBOCHHUS
y4eOHOro MaTepuaia.

Haxoauts 3HaueHus: OyKBEHHBIX BBIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUAX MIEPEMEHHBIX.

BoimonHATe npeoOpa3zoBaHMs 1IEJOTO  BBIPAKEHHUS B MHOTOWICH IPUBEACHUEM IOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOKEHME OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha MHOTOYJIEH, NPUMEHATH
(GopMyIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHHE MHOTOYJICHOB Ha MHOMKUTEIM C TOMOUIbIO BBIHECEHHS 33 CKOOKH
00I11er0 MHOXKUTEJSI, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHUsI (OPMYIT COKPAIIEHHOTO YMHOXKEHHUS.



[TpumensTs TpeoOpa3oBaHUS MHOTOWIEHOB ISl PELICHUS pPa3iMYHBIX 33/7a4 M3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEATbHON ITPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENMEHEH C HATypalbHBIMU IOKa3aTeNsiMH s IpeoOpa3oBaHUs
BBIPAXKEHHUI.

YpaBHeHusI U HePaBEeHCTBA

Pemartp JinHEelHBIE YpaBHEHMs C OJHOM IIEPEMEHHOM, NPUMEHSA MIPaBWIIa MIEPEXOAA OT UCXOJHOIO
YPaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepATS, SIBIAETCS 1M YUCII0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonOupars mpuUMEpbl Map YHUCEN, SBISIOUIMXCS pEIICHUEM JUHEHHOTO0 YpaBHEHHS C JABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOH IUIOCKOCTH Tpa(uK JIMHEHHOrO ypaBHEHHMS C JIByMs II€PEMEHHBIMHU,
HOJIb3YACh T'paQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cucrembl ABYX JTMHEWHBIX YpPaBHEHHM C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE I'PaQUIECKH.

CocraBnATh M pelIaTh JMHEWHOE YPABHEHHME WM CHCTEMY JIMHEHHBIX YPaBHEHWM 110 YCIOBHIO
3a/1a4d, UHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIy4EHHBIN pe3yibTart.

DOyHKIUH

N300paxaTh Ha KOOPJAMHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIME 3a/laHHbIM KOOPAMHATAM, JIYy4H,
OTpPE3KHU, UHTEPBaJIbI, 3alIMChIBATh YHUCIOBbIEC IPOMEXKYTKU Ha alNredpanyeckoM s3bIKe.

OTmeyarb B KOOPJMHATHOW TUIOCKOCTH TOYKH IO 33aJaHHBIM KOOpAWHATAaM, CTPOUTH TpaduKu
nuHerHbIX QyHkuuid. Ctpouts rpaduk GyHKIUU Y = [X|.

OnwuceIBaTh C NTOMOIIBIO0 (QYHKINI W3BECTHBIC 3aBUCUMOCTH MEXIY BEIMYHMHAMU: CKOPOCTH, BPEMH,
paccTosiHue, 1ileHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM pabOThI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cmoco® npeAcTaBiIeHUs U aHanu3a HHQOpMaIMM, H3BIEKaTh U
MHTEPIIPETUPOBATh MHPOPMALIHMIO U3 TPAPUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEN.

K koH1y 00ydeHus B 8 kiaacce 00yJaromuiics MOIyyuT ClIeIyIoNue MpeIMETHbIE Pe3yIbTaThl:

Yuciia 1 BIYUCICHUSA

Hcnonp30BaTh HadajabHbIE NMPEJICTABICHUS O MHOXECTBE JEHCTBUTENIBHBIX YHMCEN JJIs CpPaBHEHMS,
OKpPYTJIEHUS U BBIYUCIIEHUH, N300pakaTh AEHCTBUTEIbHBIC YHCIA TOUKAMHU Ha KOOPIAUHATHON IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETUYECKOTO KBaJIpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC KOPHH,
UCIOJIB3YSl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIIOJIHATH MPEOOpa3oBaHUs BBIPAXKEHUH, COAEpIKAIIMX
KBaJIpaTHbIE KOPHU, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJBIIMX M MaJIbIX YMCEN C MOMOIIBI0 AECATUYHBIX Jpo0eill M creneHei
ymcina 10.

Auaredpanyeckune BbIPaKeHHUs

[TpuMeHATh TOHSATHE CTENEHH C IENbIM IO0Ka3aTeseM, BBINOJIHATh MPeoOpa3oBaHUsl BBIPAXKEHUH,
COJIepKAIIMX CTENEHH C LEIbIM IT0Ka3aTeIeM.

BbINONHATE TOXJIECTBEHHBIE MPE0Opa30BaHMs pAIlMOHAIBHBIX BBIPAKEHUI Ha OCHOBE MpaBUII
JeHCTBUI HaJl MHOTOYWIEHAMHU U aJIreOpandecKiuMHU IpOOsSMHU.

PackiianpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTh TpeoOpazoBaHUsl BBIPAKEHUW MJIS pEIICHHs] DPA3IMYHBIX 3a/ad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHHUsI M HEpaBEHCTBA

Pemars nmHeliHbIE, KBaJpaTHbIE YpPAaBHEHUS W palMOHAJIbHBIE YPAaBHEHUS, CBOJSIIUECS K HHUM,
CUCTEMBI JIByX YPaBHEHHH ¢ ABYyMs IEPEMEHHBIMHU.

[IpoBoaMTH NPOCTEMIINE HCCIEJOBAHMS YpPAaBHEHUHM W CUCTEM YpaBHEHUH, B TOM 4HCIE C
IpUMEHEHHEM TIpadUuecKuX IpeAcTaBIeHUil (ycTaHaBIMBAaTh, UMEET JM YPABHEHUE WM CHUCTEMA
YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[TepexoauTh OT CIOBECHOW (GOPMYIMPOBKH 3aJadd K €€ anreOpandecKor MOJIeTu C TOMOIIBIO
COCTAaBJICHUS] YPAaBHEHHUS WJIM CHCTEMbl ypaBHEHUH, MHTEPIPETHPOBATb B COOTBETCTBUHU C KOHTEKCTOM
3a[]a4M MTOJIyYE€HHBIN pe3yJIbTaT.



[IpuMeHSATh CBOMCTBA YHCIOBBIX HEPABEHCTB Il CPaBHEHUS, OICHKH, pellaTh JHWHEHHbIE
HEpaBEHCTBA C OJHOW MEPEeMEHHONM M MX CHCTEMBI, J1aBaTh IpapUUECKyl0 MIUIIOCTPALMI0 MHOXECTBA
pelIeH HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[loHumMaTh W HCHONB30BaTh (YHKIMOHAIbHBIE TOHATHA M SI3BIK (TEPMHUHBI, CHUMBOJIHYECKHUE
0003HauEeHMsT), ONPENENATh 3HAUCHUE (PYHKIMH 10 3HAYCHUIO apI'yMEHTa, ONpeiesITh CBOWCTBA (DYHKIIUU
o e€ rpaduKy.

Crpouts rpauku 371eMeHTapHbIX QYHKLINN BUA:

y = k/x, y =x2,y=x3,y = ||, y = VX, OnHCHIBAaTb CBOMCTBA YHCIOBO (YHKIMH 110 e rpaduKy.

K koH1y 00ydeHus B 9 kiacce 00y4aromuics MOIy4UT CIEyIOUUE IPEIMETHbIE PE3YIbTAThI:

Yucjia ¥ BBIYUCIEHHSA

CpaBHMBATh U YHOPSIOYMBATh pallMOHAJIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Bomonnare apudmernyeckue ACUCTBUS C PALMOHAIBHBIMH YHCIAMH, COYETash YCTHBIE U
IUCbMEHHBIE IPUEMBI, BBITIOIHTH BEIYMCICHHS ¢ UPPALIMOHATIBHBIMH YHCIaMH.

Haxonute 3HaYeHHs CTENEHEW C IEJIBIMU NOKa3aTeNsIMI U KOPHEH, BRIYUCIATh 3HAYEHUS YHCIIOBBIX
BBIPKEHHUM.

OKpyrnsiTh JIEHCTBUTENBHBIC YHCJA, BBHINOJHATh TNPUKUAKY pE3yJbTaTa BBIYMCICHUH, OIICHKY
YHCIIOBBIX BBIPaKEHU.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeHHBIE M KBaJpaTHbIC YPABHEHUS, YPABHEHUS, CBOJAIIMECS K HUM, MpoCTeHlIne
IpoOHO-paOHAIIbHBIE YPABHEHUSI.

Pemiate cucteMsl AByX JIMHEHHBIX YpaBHEHUI ¢ JBYMs IEPEMEHHBIMU U CUCTEMBI JBYX ypaBHEHHUH,
B KOTOPBIX OJTHO YPaBHEHHUE HE SBJISICTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3aJauu adredpanyuecKuM CHocoOOM C MOMOINBIO COCTABIICHHS ypaBHEHUS HIIU
CHCTEMBI JIBYX YPaBHEHHH C IBYMsI IEPEeMEHHBIMHU.

[TpoBoauTh mpocTeiiline HcClIeIOBaHUS YpPAaBHEHMH W CHUCTEM YypaBHEHMH, B TOM 4YHCIE C
npUMEHeHHeM TpadUYecKuX TpeACTaBICHUI (ycTaHABIMBAaTh, WUMEET JM YypaBHEHHE WM CHUCTEMa
YPaBHEHMI peLIeHUs, €CIIM UMEET, TO CKOJIbKO, U Tpoyee).

Pemate nuHeliHbIE HEpaBeHCTBA, KBAapaTHBIE HEPABEHCTBA, M300paXkaTh PEIICHWE HEPAaBEHCTB Ha
YHCIIOBOH NMPSIMOH, 3alUCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucTeMbl JTMHEHHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKJIIOYAIONINE KBaJIpaTHOE
HEpaBEHCTBO, N300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alUCBhIBATh PEIIEHUE C
MOMOIIbIO CUMBOJIOB.

Vcnonb30BaTh HEpaBEeHCTBA NP PEIICHUH Pa3IMYHbIX 3a]1a4.

DOyHKIUUHA

Pacno3naBate (yHKIMHM H3y4eHHBIX BUAOB. IloKa3bIBaTh CXEMaTHYECKH pAaCIOJOKEHHE Ha
KOOPIMHATHOM IIOCKOCTH rpadukoB GyHKImiA Buna: Y = kx, y = kx + b,y = k/x, y = ax2 + bx + ¢, y = x3,
y =X, ¥ = |X|, B 3aBECHMOCTH OT 3HaUYeHHI KO>()DUITHEHTOB, ONUCHIBATH CBOMCTBA ()YHKIIHIA.

Crtpouth M M300pakaTh CXEMATHUYECKH TpapUKH KBAaIPATUYHBIX (DYHKIMA, ONMMCHIBATH CBOWCTBA
KBaJPaTHYHBIX QYHKLUH 10 UX rpadukam.

PacriozHaBaTh KBampatnuHyro (QyHKIUIO 10 (opMyne, TPHUBOAWTH TPUMEPHI KBaIpaTHUHBIX
(GyHKUUN U3 peabHON KU3HU, PU3UKU, TECOMETPHUH.

YuciioBble NOC/I€10BATEILHOCTH U IPOrpeccuu

Pacnio3naBate apupMeTHYECKYIO M TE€OMETPUYECKYIO IPOTPECCHU MPH Pa3HBIX CIIOCO0aX 3a/laHUs.

BbIMOMHATE  BBIYMCIIEHUS C HUCHOJB30BaHHMEM (opmya N-ro  wieHa apudmeTruyeckol u
reOMEeTPUUECKOM MPOrpeccuii, CyMMBI MEPBBIX NUJICHOB.

N300pakaTh wieHbl NOCIE0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemate 3amaud, CBsi3aHHBIE C YHCJIOBBIMH IIOCIICAOBATENBHOCTSAMHM, B TOM YHCIE 33Jayd M3
peanbHO XU3HU (C UCTIOIB30BaHUEM KaJBKYJIATOPA, TU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

KosaunvecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (uadpoBbIc)
n/n TeMIIPOrpaMMbl Bcero Koutpoabubiepaborsl  I[IpakTnueckuepadoTsl 06PA30BATETLHBICPECYPCHI
1 Yucna v BBIYKCIICHHS. o5 1 bubmuoreka [JOK
PaunnonanpHbIE Yncna https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJreOpaHICCKHCBLIDAKCHIA 27 . https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHEHHS 1 HEPABCHCTRA 20 . https://m.edsoo0.ru/7f415b90
4 Koopaunate! u rpadukmy. 24 1 bubnnoreka [JOK
OyHKIMK https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
> losTopenne n 0bobmenne 6 . https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
8 KUIACC
KosmnuecTBo4acos JJIeKTPOHHBIE
Ne HaumenoBanuepasae/ioB u (undpPoBbIE)
n/m TEMIIPOrpaMMbl Bcero KonTtpoubnubiepadorsl | [IpakTnuecknepadoThl 006pazoBaTebHbIEPeCYPChI
1 Yucna U BBIUUCIICHHUS. 15 bu6mmoreka [IOK
KBanparHsie KopHU https://m.edsoo0.ru/7f417af8
5 Uucna u Beruucaenus. CTeneHs ¢ 7 bubmuoreka [JOK
IeJIBIM [TOKa3aTesieM https://m.edso0.ru/7f417af8
3 AnrebpanuecKUEeBBIPAKEHHUS. 5 1 bubnuorexa [IOK
KBanpatHeIdTpEX WieH https://m.edso0.ru/7f417af8
4 AnreGpanyecKueBbIpaXKeHUS. 15 1 bubnnorexka [JOK
AnrebpanueckasipoOb https://m.edsoo0.ru/7f417af8
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5 VYpaBHEeHUS U HEPABEHCTBA. 15 1 bubmuorexa [JOK
KBanparusie ypaBHEeHHUs https://m.edso0.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bubnmoreka [JOK
CucTeMbl ypaBHEHHI https://m.edsoo.ru/7f417af8
7 VYpaBHeHUS 1 HEPABEHCTBA. 12 1 bubmuorexa [JOK
HepaBencTBa https://m.edsoo0.ru/7f417af8
bubmuoreka [JOK
8 Oyukiuu. OCHOBHBICTIOHATHS 5 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o DyHKupH. HHCIOBbICYHKILHH o https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 HosTopenne n 0dodumerHe 6 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
9 KJIACC
KosmmuecTBo4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (ndpoBbIe)
n/m  TeMIOporpamMmbl Bcero Konrtpouabnbiepadorsl  I[IpakTnyecknepadoTbl 0BPA30BATETLHBIEPECYPCHE
1 Yucaa v BEIYUCICHUS. 9 bu6nmoreka [JOK
JlelicTBUTEIbHBIC YHCIIA https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs 1 HEPABEHCTBA. 14 1 bubnuotexa [JOK
YpaBHEHUs ¢ 0JTHON NIEpEMEHHOM https://m.edsoo0.ru/7f419d08
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
CucteMbl ypaBHEHHH https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnmnoreka [JOK
HepaBenctBa https://m.edsoo0.ru/7f419d08
bu6mmorexa [IOK
> DyHKIHH 16 . https://m.edso0.ru/7f419d08
6 UuncIOBBICIIOCICIOBATCIBHOCTH 15 1 bu6mmoreka [JOK
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[ToBTOpeHue, o600mIEHNE,
CHCTeMaTH3alUusI3HaHuN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

18

102

bu6mmoreka [IOK
https://m.edso0.ru/7f419d08
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Maremaruka. Anredpa: 7-i kinacc: 6a30BbIid ypOBEHB: yueOHHUK, 7 kiaace/ Makaperues FO.H.,
Munatok H.I'., HemikoB K.W. u apyrue; nox pen. TensikoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»

Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kitacc/ Makapsrues FO.H.,
Mungtox H.I'., Hemikos K.M. u npyrue; nox pexn. TensikoBckoro C.A., AKIMOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

Matemaruka. Anreopa: 9-it kinacc: 6a30BbIN ypOBEHB: yueOHUK, 9 kinace/ Makaperues FO.H.,
Munatok H.I'., HemikoB K.W. u apyrue; nox pexn. TensikoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3natenscTBO «lIpocBemienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
Marematuka. Anredpa. Meroandeckue peKoMeHIauu. 7-9 kiacchl (K yueOHUKY MakapbiueBa
1O. H. unp.)Akuuonepnoe obmiectBo «M3natenbctBo «IIpocBemnieHue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
bubnuortexal [OK



		2024-11-04T15:42:09+0300
	Михеева Ирина Владимировна




