


IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sBIs€TCS OAHUM M3 OMOPHBIX KypPCOB OCHOBHOTO 00IIero o0pa3oBaHus: OHa 00ecTeYrBaeT U3YyUCHUE IPYTUX
JOUCUUIUIMH, KaK €CTeCTBEHHO-HAyYHOTO, TaK M T'YMaHHTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOOUMO ISl MPOJOJKEHUS
oOpa3oBaHMsI U B IOBCETHEBHOM U3HU. Pa3BuTHE y 00yUaronmxcsi HayqHbIX [IPEICTAaBICHUM O MPOUCXOKACHUU U CYIIIHOCTH
anredpanvecknx adCTpaKIuii, crrocode OTpaKeHUs MaTeMaTHIEeCKOW HAyKOHW SIBIIGHUH U MPOIIECCOB B IPUPOJIC U OOIIECTBE,
pPOJIM MaTEeMaTHYECKOTO MOJEIUPOBAHMS B HAYYHOM IO3HAHWW M B MPAKTUKE CHOCOOCTBYET (DOPMHPOBAHHIO HAYUHOTO
MHUPOBO33PEHUSI U KAYECTB MBILIUICHUS, HEOOXOIUMBIX AJI aJalTallud B COBPEMEHHOM Iu(poBoM oOuiectBe. M3yueHue
anreOppl 0OecTeunBaeT pa3BUTHE yMEHHs HaOIOAaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUUHOCTH
MBINUICHHSI, CIIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCWCTBHS M BBIBOABI, (DOPMYJIHPOBATH YTBEPXKICHUSI.
OcBoeHne Kypca anredpbl 00eCreunBaeT Pa3BUTHE JOTHIECKOTO MBIIUICHUS 00YYarOIMINXCs: OHU UCTIONB3YIOT JeAyKTUBHBIC
U UHAYKTUBHBIE pacCyXJeHus, OO0OOIIeHHEe M KOHKpeTHU3aluio, abcTparupoBaHue U aHajoruto. OOyueHue anredpe
IpeJnoiaraeT 3HaYUTeNbHbIM 00bEM CaMOCTOSITENILHOM AESTEbHOCTH 00yUYaoIUXCsl, TO3TOMY CaMOCTOSITENIbHOE pEllleHHe
3a]1a4 SIBJIETCS peau3alueil 1eaTeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B ctpykType nmporpammsl yueOHOTo Kypca « Aaredpa» uisi OCHOBHOTO 001Iero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT
COJIep)KaTeNbHO-METOANYECKHE JHUHUU: «Yncna W BBIYUCICHUS», «AnreOpanueckue BBIPAKCHHUS, «YpaBHEHHS U
HepaBeHCTBa», « DyHkuumn». Kaxxnas U3 3Tux cojepkarenbHO-METOJUUYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET
M3YyYEHHUs Kypca, B3aUMOJEHCTBYS C APYTHUMHU €ro JUHUAMU. B xo1e n3ydeHust yueOHOro Kypca o0yqaromumMes IpuxoIuTcs
JIOTUYECKH PacCykJ1aTh, UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B mporpamMmy y4eOHOTO Kypca
«AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pa3lielaX MaTeMaTHYeCKOTO
oOpa3oBaHMsl W CIIOCOOCTBYIOIIME OBIAJACHUIO OOYYarOIIMMHUCA OCHOB YHUBEPCAIBHOTO MATEMaTHYECKOTO SI3BIKA.
ConepkaTenbHON B CTPYKTYPHON 0COOEHHOCTBIO y4eOHOTO Kypca « AnreOpay sIBISIETCS €ro HMHTETPUPOBAHHBIN XapaKTep.

Copepxxanne TMHUM «HuClia U BBIYUCICHUS» CITY>KUT OCHOBOM I JAJIbHEHIIIET0 U3YyUYEHHs] MATEMaTUKU, CIOCOOCTBYET
pPa3BUTHIO y OOYYalOMIMXCS JIOTMYECKOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHS MOJb30BaTbCS AITOPUTMAMH, a TaKxkKe
NpUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEIHEBHON KU3HHU. Pa3BUTHE MOHATHS O YMCIEe HA YPOBHE
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OCHOBHOIO 001ero oOpa3oBaHUsl CBSI3aHO C pPAlMOHAIbHBIMU M HPPALMOHAIBHBIMU YHUCIAMH, (OPMHUPOBAHUEM
MPEJICTaBICHUA O JIEHCTBUTEIBHOM YHKCie. 3aBEpIICHHE OCBOCHHS YMCIOBOM JIMHUU OTHECEHO K CpelHeMy O0IIeMy
00pa30BaHUIO.

CopepxaHue ABYX aireOpavdecKux JHMHUNA — «AJreOpanyeckue BBIPAKEHUS» U «YPABHEHHS U HEPABEHCTBA»
CHocoOCTBYeT (POPMHUPOBAHUIO Yy OOYyYaIOLIUMXCSl MaTeMaTHYeCKOro ammnapara, HEOoOXOJUMOro JUis pELIeHUs 3aaay
MaTEeMaTHKH, CMEXHBIX MPEIMETOB U IMPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHe OCHOBHOro oOuiero oopazoBaHUs
y4eOHbIN MaTepuall PyNIupyeTCsi BOKPYT PallMOHAIbHBIX BhIpaXXEHUN. Anredpa 1eMOHCTPUPYET 3HAUEHHE MAaTEMAaTUKH Kak
A3BIKA JIJI TOCTPOEHUSI MaTEMaTUYECKUX MOJIENIEH, ONMKUCAaHMS MPOIIECCOB U SBJICHHUI peanbHOro mupa. B 3amaun oOyuyeHus
anreOpe BXOAAT TakKe JalibHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUIEHUS,, HEOOXOIUMOT0, B YACTHOCTH, JUIsl OCBOCHHUS
Kypca HH(GOpMAaTUK{, M OBJAJECHUE HAaBBIKAMHU JECIyKTUBHBIX paccyxiaeHuil. IIpeoOpa3oBaHue CHUMBOJBHBIX (OpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CITIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTRBY.

Conepxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUN HAIIEJICHO Ha MOJyYeHHe 00yJaromMUMUCs 3HaHUM 0 (DYHKIUAX Kak
BKHEWILEH MaTEeMaTUYECKON MOJIEIH JIJIsl OMMCAHUS M UCCIEAOBaHUS Pa3HOOOPAa3HbIX MPOLIECCOB U SIBJIEHUN B MPUPOAE U
obOmiectBe. M3yueHue wmatepuana CrHocoOCTBYET pa3BUTHIO Yy OOYydYarolUXCSd YMEHHUS HCIOJIb30BaTh pa3jMyYHbIe
BBIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMATUKHU — CIIOBECHBIE, CHMBOJIMUECKUE, IpaduyecKkue, BHOCUT BKJIal B (OPMUPOBAHUE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIMBUIIN3ALUU U KYJIbTYPBI.

CornacHo ydyeOHOMY IIaHy B 7—9 Kilaccax u3ydaeTcsi yuyeOHbI Kypc «Anredpa», KOTOpbIA BKIIOYAET CIETYIOUIUE
OCHOBHBIE pa3fienbl coaepkanus: «Hucna u BeIYUCICHUSY, «ANreOpandyeckue BhIPaAKEHUD», « YPaBHEHUS U HEPABEHCTBAY,
«DyHKIHW.

Ha uzyudenune yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca (3 yaca B Hezlenio), B 8 Kiacce —
102 gaca (3 yaca B Henedo), B 9 kimacce — 102 vaca (3 yaca B Hefielio).



COIEPXAHUE OBYYEHUA
7 KIIACC

Yuciia u BBIYMCTICHUS

Hpobu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO] OT OJHOM (OpPMBI 3amucH apobel K apyroil. I[ToHsTue panmoHanbHOrO
4lClia, 3aM1Ch, CPABHEHHE, YIIOPSAJOUMBAaHUE PAllMOHANBHBIX Yncel. ApudmMeTnyeckue eicTBUS ¢ palliOHAIbHBIMU YUCIIAMHU.
Pemenue 3aa4 u3 peanbHON NPAaKTUKU HA YaCTH, Ha IPOOH.

Crenenp ¢ HaTypaJbHBIM I[IOKa3aTeleM: ONpeAeiIeHUE, IPeoOpa30BaHNe BBIPAKEHUN HAa OCHOBE OINPEAEICHUS, 3aIUCh
Oonpmx uucen. IIpoueHTsl, 3anmuch NPOLUEHTOB B BUAE APOOM M ApoOM B BUJE NMPOLEHTOB. Tpu OCHOBHBIE 3aJlayd Ha
IIPOLICHTHI, PELIECHUE 3a]1a4 U3 PEAJIbHON NPAKTUKH.

[IpuMeHeHre NPU3HAKOB IETUMOCTH, PA3JI0KEHHE Ha MHOXKHUTENIN HATyPAJIbHBIX YUCEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHasi MPONOPLHOHAIBHOCTH.

AJuire0panvecKue BbhIPaKEHUA

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C MEpeMeHHOM. JlomycTuMble 3HaueHUsI nepeMeHHbIX. [Ipeacrasienne
3aBHCHUMOCTH MEXIy BeIMYMHAMHU B BUie (hopMyIibl. Beruncienus no ¢popmynam. IIpeobpa3oBanne OyKBEHHBIX BbIpaKEHUH,
TOKJIECTBEHHO paBHbIE BBIPAKEHUS, MpaBuja MpeoOpa3oBaHUs CyMM M IMPOU3BEACHUN, IpPaBHJIA PACKPBITHS CKOOOK M
MPUBEIEHUS TOJOOHBIX CIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpnHousnensl U MHoOrousieHbl. CteneHb MHorousieHa. CloxkeHUe, BbIYUTAHUE, YMHOXXEHHE MHOTO4YJIEHOB. DOopMyIibl
COKpAILEHHOIO0 YMHOXKEHUS: KBaApaT CYMMBI M KBaaparT pazHocTh. PopMyia pa3HOCTH KBaapaToB. Pa3iioxkeHrne MHOIOYJIEHOB
Ha MHO>XHTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHUS, IIpaBUiia MpeoOpa3oBaHUs ypaBHEHUs], pABHOCUIILHOCTb YPaBHEHUM.



JluHerHOEe ypaBHEHUE C OJTHOW MEPEMEHHOW, YMCIIO KOPHEN JIMHEWHOTO YPAaBHEHUS, PEUICHUE JIMHCWHBIX YPABHCHUU.
CocraBneHue ypaBHEHHI 110 yCIOBUIO 337a4l. PelieHne TeKCTOBBIX 337a4 ¢ TOMOILBIO YPAaBHEHHUM.

JluneiiHoe ypaBHEHHE C JBYMs MEpEeMEHHBIMH U ero rpaduk. Cucrema OBYyX JHMHEHHBIX YpPaBHEHHH C JBYMs
nepeMeHHbIMH. PelieHue cuctemM ypaBHEHUHM CrocoOOM MOJICTaHOBKH. [IpuMepsl pelieHrs TEKCTOBBIX 3a/lad ¢ MOMOIIBIO
CUCTEM YPaBHECHUM.

DOyHKUUHA

Koopaunara Toukn Ha npsamoii. YucinoBeie npoMeKyTKH. PaccTossHME MEXAY IBYMsI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX m Oy. Alcuucca W OpAMHATa TOYKH HAa KOOPAWHATHOW TIOCKOCTH.
[Tpumepsl rpadukoB, 3agaHHbIX (opmynamu. UteHue rpadukoB peanbHbIX 3aBucuMocted. [lonstue ¢ynkuuu. I'padux
¢byukuuu. CoiictBa GpyHkuuid. Jluneinas ¢pyunkuus, e€ rpaduk. ['paduk dynkimm y = |X|. ['paduueckoe perieHne JIMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHECHU.



8 KUIACC

Yncsia v BbIYMCJIEHUS

KBagpatueiit kopenb u3 uucna. [lonstue o0 upparnmoHanibHoM uucie. JlecsTuuHbie TpUOIMKEHUST UPPAIIMOHATIBHBIX
yucen. CBoiicTBa apudMeTHUeCKUX KBaJPATHBIX KOPHEH M WX NMPUMEHEHHE K MPeoOpa30BAHMIO YHCIIOBBIX BBIPOKECHHUMN U
BBIYUCIICHUSAM. J[€efICTBUTENbHBIC YUCIIA.

CrerneHsb ¢ 1eJIbIM MOKa3aTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AnreOpanyeckue BhIpaKeHUSIAJIredpandyeckue BbIpazKeHHUs

KBagpatHbIil TpEXWIEH, pa3iaoKeHUE KBaAPATHOTO TPEXUWIEHA HA MHOXKHUTEIH.

AnreOpanyeckas n1po0b. OCHOBHOE CBOMCTBO anredpanyeckor apoOu. CroxkeHue, BBIYMTaHUE, YMHOKEHUE, JIEICHUE
anredpandeckux apodei. ParimonanbHbIe BRIPAXKEHHS U UX TTpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBagpatnoe ypaBuenue, popmyiia KopHe kBaapaTHOTO ypaBHeHus. Teopema Bueta. Pemenue ypaBHeHui, CBOIAIIUXCS
K JTUHEWHBIM U KBaJipaTHBIM. [IpocTeiiimume npoOHO-paliioHaIbHbIe YPaBHEHUS.

I'paduueckass uHTEprHpeTanusi ypaBHEHUM C JABYMs TMEPEMEHHBIMU M CHUCTEM JIMHEWHBIX YpPaBHEHUU C JBYyMS
nepeMeHHbIMU. [[puMepsl pellieHns: CUCTEM HEJIMHEMHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoooM.

HucnmoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHOM. PaBHOCUIIBHOCTE HEPAaBEHCTB. JIMHEHbIE
HEpPABEHCTBA C OAHOUN nepeMeHHON. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

OyHKIMNPYyHKUUHA

[Tonsitue hynkmu. OGIaCTh ONPEACICHUS 1 MHOXKECTBO 3HaueHuH (GyHKimnu. CocoOb! 3a1anust PyHKITUH.

I'padux Ppynxuuu. Urenue cBoiictB ¢pyHkuuu no e€ rpadpuky. [Ipumepsl rpa@ukoB QyHKIUN, OTpaKAIOMIMX peabHbIe
IPOLIECCHI.



@OyHKIUY, ONMUCHIBAIOIINAE MIPSIMYIO U 00PAaTHYIO MPOTOPIMOHATBHBIC 3aBUCHMOCTH, WX rpaduku. OyHKIuu Yy = X2,y =
x3, ¥ = VX, y=|X|. Ipaduaeckoe perenne ypaBHEHHil U CHCTEM YPaBHCHHIA.



9 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

PannonanbHbpie 4YKClia, WppalMOHAIbHBIE YHKCIA, KOHEYHbIE W OECKOHEYHbIE NECSITHYHbIE IpoOu. MHOXECTBO
JIEUCTBUTEIBHBIX YHCET, IEHCTBUTEIBHBIC YUCIIa Kak O0€CKOHEUYHBIE AeCATHYHbIE IpoOU. B3aMHO 0/IHO3HAYHOE COOTBETCTBUE
MEXAY MHOXKECTBOM JEHUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSMOI.

CpaBHeHUE JEeUCTBUTEIBHBIX YHCEIl, apuMeTHYeCKue ACHCTBUS C IEUCTBUTEIbHBIMU YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOLIEro MUPA, IITUTEIHHOCTD MPOIIECCOB B OKPYKAIOIIEM MUPE.

[TpubnmxéHHOE 3HAYEHUE BEIIMYMHBI, TOUHOCTh MpuOImkenus. Okpyriienue yucen. [Ipukuaka u oreHka pe3yiabTaToB
BBIYHUCJICHUU.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOASIIMXCS K KBaApaTHbIM. bukBanpatHoe ypaBHenue. [Ipumepsi
pEIIEHNS] YPABHEHUN TPETHEH U YETBEPTOM CTETICHEN PA3I0KECHUEM HA MHOXKHUTEIIH.

Pemienue apoOHO-pallMOHANIBHBIX ypaBHEHUM. PerieHne TeKCTOBBIX 3a7a4 alireOpandeckKuM METOI0M.

YpaBHeHuE ¢ IByMsI IEPEMEHHBIMU U €T0 Tpaduk. Perienre cucteM AByX TUHEUHBIX YPABHEHUH C IBYMSI TEPEMEHHBIMH.
Pemenue cucrem nByx ypaBHEHUH, OTHO U3 KOTOPBIX JIMHEWHOE, a IPYroe — BTOPOi creneHu. ['paduyeckas nHTEppeTanus
CHUCTEMBI YPAaBHEHUH C IByMsI IEPEMEHHBIMU.

Pemenre TekCTOBBIX 3a7a4 anreOpanvdecKuM CIocoOoM.

HuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHON. Pelienre cucTeM JIMHENHBIX HEPAaBEHCTB C OJJHON IIEPEMEHHOM.
KBaapartueie HepaBeHCcTBA. ['paduueckas HHTEpIIpeTaIys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS TIEPEMEHHBIMH.

DOyHKUNHA



KBagpatnunas ¢yskiusa, e€ rpaduk u cBoiicTtBa. [lapaGoma, KOOpAWHATHI BEPIIMHBI MApa0OJbl, OCb CHMMETPHH
napadoJIbl.
Ipaduxu dynxumit: Y = kx, y = kx + b, y = k/x, y =x3,y =X, y = x|, u ux cBoiicTsa.

YucioBbIe N0CJI€10BATEILHOCTH U IPOrPeccun

[ToHsiTHE YMCIOBOW MOCIEI0BATENBHOCTH. 3a/JaHUE TOCIIEI0BATEIbHOCTH PEKYPPEHTHOM (hopmynol u popmysoi N-ro
YJIeHa.

Apudpmernueckas U reoMmerpuyeckas mnporpeccur. PopMmynsl N-ro wieHa apuPpMETUYECKOH M TE€OMETPUUYECKON
IIPOTPECCHI, CYMMBI ITEPBBIX N YICHOB.

N3o0paxkenne uiaeHOB apu(PMETHUUECKON M TEOMETPUYECKOW MPOrpecCUid TOYKAMHM Ha KOOPAMHATHOM IIOCKOCTH.
JInHEeWHbINA U SKCIOHEHIUANIbHBINA POCT. CIOKHBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INPOI'PAMMbBLI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJIbTATHI OCBOCHUS MPOTPAMMBI YU4EOHOTO Kypca « ANredpa» XapakTepUu3yrTCs:

1) naTpHOTHYECKOE BOCIIMTAHHE:

MPOSIBJICHUEM HHTEpeca K IPONUIOMY M HACTOSIIIEMY POCCHUHCKOM MAaTE€MaTUKH, I[EHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATHKOB M POCCUHMCKON MAaTEMAaTUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHHUM B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHEHHIO 00S13aHHOCTEH rpakjaHuHA U peau3alliy ero npas, IPEJACTaBISHUEM O MaTeMaTHYSCKUX
OCHOBax (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYp, SBIICHHH, MPOIEAYp TpakAaHCKOro OOIIecTBa (HAmpHMeEpP, BBHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYKJEHUIO 3TUUECKUX TTPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTIKCHUN HAYKH,
OCO3HAHHUEM BaKHOCTU MOPAJTbHO-ITUYECKUX MIPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aJa4 MAaTeMaTUYE€CKOW HaNpaBJICHHOCTH, OCO3HAHUEM
BOXXHOCTH MaTeMaTHYECKOro 00pa3oBaHus Ha MPOTSHKEHUU BCEH KU3HU ISl CIENTHON MpoeCcCUOHATILHON JIeSITEILHOCTH U
pPa3BUTHEM HEOOXOJUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM M MOCTPOCHHUEM WHIUBUAYAJIBHOW TpaeKTOpuu oOpa3oBaHUSI U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U JCTETUYECKOMY BOCHPHUSITHIO MAaTEMAaTHUYECKHMX OOBEKTOB, 3aj]ad, PEIICHHM,
paccyXaeHuN, yMEHUIO BUJIETh MaTEMaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:
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OpUEHTALMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YEJIOBEKa, IPUPOJIBI U O0IIECTBA, MOHUMAHHEM MaTEeMaTHUECKON HAayKu KakK c(epbl YeIOBEUECKON AESITEIbHOCTH,
3TanoB €€ pa3BUTUSA M 3HAYMMOCTH ISl Pa3BUTHUS LIMBWIM3ALMHU, OBJIAJCHUEM SA3bIKOM MAaT€MaTHKH W MaTeMaTHYECKOU
KyJIbTYPOU KaK CpEJCTBOM MO3HAHUS MUPA, OBIAACHUEM IPOCTEHIIMMHI HaBBIKAMH UCCIIEA0BATEIBCKON NEATEIbHOCTH;

6) pusuyeckoe BocnuTanue, OPMUPOBAHNE KYJIbTYPhI 310POBbS H IMOLMOHAJIBHOIO 0JIArONOJIyYHsI:

TOTOBHOCTBIO MPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEICHUS 3J0POBOr0 00pasa KU3HU
(3mopoBoe mMTaHWe, CcOaJAaHCUPOBAHHBIA PEXKUM 3aHATHM M OTAbIXa, peEryisgpHas (Qu3nyeckas AaKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HABBIKA pe(PIIEKCUH, MPU3HAHUEM CBOETO IPaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTallMe Ha NMPUMEHEHHE MaTeMaTHUYECKUX 3HAHUW JJI pelIeHUs 3a7ad B 00JacTH COXPaHHOCTH OKpPY’Karollei
Cpelbl, IJAHUPOBAHHUS TMOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUM IS OKPYKAIOIIEH cpeabl, OCO3HAHHEM
rJ1I00aJIbHOTO XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pEelIeHUs;

8) ajanTaums kK M3MEHSIOIUMCH YCJIOBUSM COLUAIBHOM M IPUPOIHON Cpebl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIIOBHSIX HEOINPEAECIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH 4YEpPE3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS Y JPYTHX JIOAEH, MpHoOpeTaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHILIUH U3 OIbITa IPYTHUX;

HE00XOAMMOCTHIO B JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YUCIIE€ (OPMYIUPOBATh UACH, IOHATHS, TUIIOTE3bI 00 00BEKTAX
U SBJICHUSIX, B TOM YHCJIE€ paHee HEU3BECTHBIX, OCO3HABaTh JEPUIUTH COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH,
IUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYallMIO KaK BBI3OB, TPEOYHOMIMN
KOHTpPMEDP, KOPPEKTHUPOBATh MPUHHUMAEMbIE pEUICHUS U JEUCTBUS, (HOPMYJIUPOBATh U OLEHUBATH PUCKU U TOCIEACTBUS,
(hopMUPOBATH OIBIT.
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METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eifiCTBUSA

ba3oBble Jiornuyeckue AeMcCTBHUA:

BBISIBJIATh M XapaKTE€PU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX OOBEKTOB, MOHATUNA, OTHOLIEHUNA MEXKIY
HOHATUAMHU, (HOPMYIUPOBATh OIpPENETCHUS] MOHATUM, YCTaHABIMBAaTh CYLIECTBEHHBIM NpPHU3HAK KiacCHU(pUKALUH,
OCHOBaHUS JJ1s1 0000UIEHUS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (hOPMYJIMPOBAaTh U MPEOOPa30BbIBATh CYKACHHS: YTBEPAUTEIbHBIE U OTPULIATEIbHBIC, €IUHUYHBIE,
YacTHBIE U 00III1E, YCIOBHBIE;

BBISIBJISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMPOTUBOpEUMs B (hakTax, JaHHBIX, HAOIIOACHUIX U
YTBEPXKJICHUAX, IPeIaraTb KPUTEPUH JUISl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEYMH;

JIeNaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W HWHAYKTHBHBIX YMO3AKJIHOYEHHUH,
YMO3aKJIIOUCHUH 10 aHAJIOTUH;

pa3z0OupaTh 10Ka3aTENbCTBA MATEMATUYECKUX YTBEPKACHUH (TMPSMbIE U OT IPOTUBHOIO), TPOBOJUTH CAMOCTOSATEIBHO
HECJIOKHBIE J0Ka3aTelIbCTBAa MAaTEMaTH4YEeCKUX (PaKTOB, BBICTpauBaTh apryMEHTAlLMI0, NMPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh croco0 penieHus yueOHOM 3a1auu (CpaBHMBATh HECKOJBKO BAPUMAHTOB PEIICHMsS, BHIOMpaTh HamOoJiee
NOAXOSIIINNA ¢ yYETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBnble nucciaenoBarejbCKue 1edCTBUSA.

UCTIOJIh30BaTh BOMPOCH! KaK MCCIICAOBATEILCKAN HHCTPYMEHT MO3HAHUSA, (POPMYIIMPOBATH BOMPOCHI, PUKCHPYIOIINE
NPOTHBOpEUYNE, TPOOJIEMy, CaMOCTOSTENIFHO YCTaHABIMBATh KMCKOMOE U JaHHOE, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIMI0, MHCHHE;

MPOBOJIUTH MO0 CAMOCTOSITENIBHO COCTABJICHHOMY IUIAaHY HECJIOXKHBIA 3KCIIEPUMEHT, HEOOJBIIOE HCCIICAOBAHUE T10
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;
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CaMOCTOSATENbHO  (OpMYJIHpPOBaTh OOOOIIEHHS U BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO HAOIOICHNUS,
HCCJIEI0BAHMS], OLIEHUBATH IOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHHI];

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE IMPOLIECCA, @ TAKKE BBIJBUIaTh MPEAINOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIOBUSIX.

PabGora ¢ nnpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh U MU30BITOYHOCTH MH(OPMAITNH, TAHHBIX, HEOOXOAUMBIX JJI PEIICHUS 3a]a4H;
BBIOMPATh, aHAJTM3UPOBATH, CHCTEMATH3UPOBATh W WHTEPIPETHPOBATH WHOOPMAIMIO PA3IMYHBIX BHIOB U (HOpM
MIPEICTABIICHHS;

BBIOMpATH (popMYy TIpeICTaBICHUS HHMOPMAIIMH U WJUTIOCTPUPOBATH pElIaeMble 3a/1a4i CXeMaMu, JuarpaMMaMu, HHOU
rpaduKoi 1 UX KOMOMHAIIUAMY;

OIICHWBATh HAIEKHOCTh HWH(OpPMAIMU 10 KPHUTEPUSAM, TNPEIIOKECHHBIM YYHUTEIeM WA CHOPMYITUPOBAHHBIM
CaMOCTOSITENTEHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIC y4eOHbIC 1eHCTBUSA:

BOCIpPUHUMATh U (HOPMYIHPOBATh CYKIEHUS B COOTBETCTBUU C YCJIOBUSMU M LEISIMHU OOILEHUS, SICHO, TOYHO,
rPaMOTHO BBIPAXKaThb CBOIO TOUYKY 3PE€HMS B YCTHBIX M IMCBbMEHHBIX TEKCTAaX, AABATh ITOSCHEHHUS 110 XOAY PELICHUS
3a1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B XOJ€ OOCYXKIEHHUs 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl, MPOOJIEMbI, pEIIaeMOW 3aaauH,
BBICKA3bIBATh WJICH, HALCJICHHBIE HA IIOMCK PELICHHS, COIOCTABISATH CBOM CYXICHUS C CYXXICHUSMHU APYTHUX
YYaCTHUKOB JMajora, oOHapy>KuMBaThb paziMuMe M CXOJCTBO MO3UIMI, B KOPPEKTHOH (opme (HopMmyrarpoBaTh
pa3HOIIacusl, CBOM BO3PAXKEHNUS,

NPEICTaBIATh PE3YIbTaThl PEIICHUS 33Jaud, IKCIIEPUMEHTA, MCCIIEOBAaHUs, POEKTa, CAMOCTOSTENILHO BbIOMpATH
(dopMar BBICTYIUICHHS C YUETOM 3a/1ad IPE3ECHTALMU U OCOOEHHOCTEN ayAUTOPHUH;

MOHUMATh W HCIOJb30BATh MPEUMYIIECTBA KOMaHIHOM W WHAMBUIAYAIbHON paOOThI TMpU pENICHUH Y4eOHBIX
MaTeMaTUYECKUX 3a7a4;
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e IIPUHMMATH LIEJIb COBMECTHOM JEATEIBHOCTH, INIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThl, pacpeessaTh BUAbI
paboT, ToroBapuBaThcs, 00CYKIaTh MPOIIECC U PE3yIbTAT pabOThI, 00001IaTh MHEHUS HECKOIBKUX JIIOJICH;

e y4YacTBOBaTh B TIPYMIOBBIX (popmax paboThl (0OCykIeHusi, oOMEH MHEHHSMHU, MO3TOBBIC HITYPMBI U JIPYTHE),
BBINOJIHATh CBOK 4acTb PabOThl U KOOPJAMHUPOBATH CBOU JEHCTBUS C JIPYTMMH WJIEHAMU KOMaHIbl, OILICHUBATb
Ka4yeCTBO CBOETO BKJIa/1a B OOILIUI MPOIYKT MO KPUTEPUAM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSL.

PerynsiTuBHbIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBUS
Camoopranusanus:

e CaMOCTOSITEJILHO COCTABJISITH IUIAH, aJITOPUTM PEIICHUS 3a/1auu (UJIA €r0 4acTh), BRIOUPATh CIIOCOO PEIICHUS C YUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUM C
y4€TOM HOBOU HH(pOpMALIHH.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

e BJIAJIETh CITIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIA MpoLiecca U pe3yiibTaTa pelieHus MaTeEMaTUYeCKOM 3a/1auu;

e MPEABUIETH TPYAHOCTU, KOTOPHIE MOTYT BOBHUKHYTH IPU PEIICHUH 33]1a4l, BHOCUTh KOPPEKTUBBI B I€ATEILHOCTh Ha
OCHOBE HOBBIX 00OCTOSITENIbCTB, HAIICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaThb COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IOCTABICHHOW II€JIM M YCIOBUSIM, OOBSCHITH HPUUYUHBI
JOCTH)KEHUSI UM HEAOCTUXKEHUS LIeTU, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY MTPUOOPETEHHOMY OMBITY.
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IHPEAMETHBIE PE3YJIBTATDBI

K koHiry 00yueHust B 7 kjacce oOy4aronuiics MOJy4uT CIAEAYIONIKUE IPEAMETHBIC PE3YIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

BbInonHATh, coyeTast yCTHbIE U MIUCbMEHHBIE IPUEMBI, apu(pMETHUYECKUE TEUCTBUS C PallMOHAIBHBIMU YHCIIAMHU.

Haxonuth 3Ha4eHUs] YUCIOBBIX BBIPAXKEHUM, PUMEHATh pa3HOOOpa3HbIE COCOObI U MPUEMBI BBIUUCIECHUS 3HAUCHUI
JTPOOHBIX BBIPAXKEHUH, COIepKAIMX OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuTh OT OIHOM (OPMBI 3alKCU YHUCEN K APyroil (mpeoOpa3oBbIBaTh AECATUYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO APOOBb).

CpaBHHBATh M YIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

OKpyrisaTh yucia.

BpINOMHATS NPUKUIKY M OLEHKY PE3YyJbTaTa BBIYMCICHHUW, OLEHKY 3HAYECHHWM YHMCIIOBBIX BBIPAKCHHU. BBINOIHATH
JEUCTBUA CO CTENEHIMU C HATYpaJIbHBIMU ITOKA3ATEISIMU.

[IpuMeEHATh NPU3HAKYU JEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPaIbHBIX YHCEIL.

PemaTe mpakTUKO-OpHEHTHPOBAHHBIE 33J]a4M, CBSI3AHHBIE C OTHOLIEHUEM BEJIMYUH, MPOMOPIMOHATIBHOCTHIO BEJIMYMH,
MPOLIEHTAMH, HMHTEPIPETUPOBATh PE3YyJbTaThl PEUICHUS 3aJad C Y4YETOM OrpaHUYECHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJuire0panvecKue BbIPAKEHUA

Hcnonp30BaTh anredpanyeckyr0 TEPMUHOJIOTUIO M CHMBOJHKY, MPUMEHSITh €€ B IMPOIECCE OCBOEHUS YyueOHOro
Marepuaa.

Haxonuthb 3HaueHMst OyKBEHHBIX BBIPAKEHUI MTPH 33JaHHBIX 3HAYECHUAX IEPEMEHHBIX.

BoinonusaTe npeoOpa3oBaHMs LENOr0 BBIPAXKEHUS B MHOTOWIEH MPHUBEACHUEM MOJOOHBIX CIaraéMbIX, PacKpbITUEM
CKOOOK.

BbINoNHATS yMHOKEHHE OJHOUJIEHA HA MHOT'OUYJIEH 1 MHOTOWJIEHa HA MHOTOYJIEH, TPUMEHSTH (POPMYJIIbI KBaIpaTa CyMMBI
U KBaJpaTa pa3HOCTH.
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OCy1IecTBIATh pa3oKEHUE MHOIOWICHOB Ha MHOYKHUTENINM C MOMOIIbIO BBIHECEHHUS 33 CKOOKM OOLIEro MHOXHUTE,
IPYIIIMPOBKYU CIaraeMblX, IPUMEHEHUS (POPMYIT COKPAILIEHHOTO YMHOKEHHUS.

[IpuMeHATh TpeoOpa3z0BaHus MHOTOWICHOB /Uil PEIICHUS PAa3jIMYHbIX 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX MPEIMETOB, U3
peanbHON MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMU MOKA3aTENIMU AJIs1 IPE0Opa30BaHuUs BEIPAXKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHelHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, IPUMEHsS IMpaBWIA NEPEXOJa OT HCXOAHOTO YPaBHEHMS K
PaBHOCWJIBHOMY eMy. [IpoBepsATh, SIBASETCA JIM YUCIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METOIbl P PEIICHUN JTUHEWHBIX YPABHEHUH U UX CHCTEM.

[TonGupath mpUMepsI Nap Yuce, BISIOUUXCSA PEIIEHUEM JTUHEWHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW MJIOCKOCTH IpaUK JIMHEWHOTO YpaBHEHHUS C JABYMs MEPEMEHHBIMH, MOJb3YACh TpaduKoMm,
IIPUBOJUTH IPUMEPHI PELIEHUS YPABHEHHUS.

Pemate cucteMbl IByX JIMHEMHBIX YPABHEHUU € ABYMSI IEPEMEHHBIMH, B TOM YHCIIE€ TPAPUUECKHU.

CocraBimsATh M pemaTh JMHEHHOE YPAaBHEHHWE WM CHCTEMY JIMHEHHBIX YpaBHEHUH [0 YCIOBUIO 3aJayM,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4H IIOJIyYEHHBIN PE3YIIbTaT.

DOyHKIUU

N300paxxaTh Ha KOOPAUHATHOW MPSIMOM TOUKH, COOTBETCTBYIOIIME 33/IaHHBIM KOOPANHATAM, JTy4d, OTPE3KH, UHTEPBAJIbI,
3aMyChIBaTh YMCIIOBbIE POMEXKYTKHU Ha aNreOpanyecKkoM s3bIKe.

OtmeudaTh B KOOPAMHATHOM IUIOCKOCTH TOYKU MO 3aJlaHHBIM KOOpJIWHATaM, CTPOUTH TpaduKU JUHEHHBIX (DyHKUIHUH.
Ctpouts rpaduk GyHKIIUU Y = [X|.

OmnuckIBaTh ¢ TOMOILIBI0 (YHKIMA U3BECTHBIE 3aBUCUMOCTH MEX/Y BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE, 1IEHA,
KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpEMs1, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[lonumarps rpaduueckuii cnoco® mpeAcTaBIeHUS W aHanu3a HWHGOPMALMU, U3BIEKATh W HUHTEPIPETUPOBATDH
MH(POPMAIUIO U3 IPpah)UKOB PEAJIbHBIX IPOLECCOB U 3aBUCUMOCTEH.
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K koHiry 00yuyeHus B 8 kiacce oOydaronuiics NoJyduT CAeAYIONIKUE PEAMETHBIC PE3YIbTATHI:

Yucia ¥ BIYMCICHUSA

Hcnonp30BaTh HayalbHBIE TNPEICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YHUCEN Il CPABHEHMS, OKPYIJIEHUS M
BBIYHCIICHUN, U300paKaTh JEHCTBUTEIbHBIC YMCIa TOYKAMH Ha KOOPAMHATHON MIPSIMOM.

[IpumeHsaTs mMOHATHE apUPMETUYECKOrO KBAJPATHOTO KOPHS, HAXOJIUTh KBAJApPATHBIE KOPHH, HCIOIB3YS TMPH
HEOOXOJUMOCTH KaJIbKYJISITOP, BBINOJHITH MpeoOpa3oBaHUS BBIPAKEHUM, COAEpKalIUX KBAJpaTHbIE KOPHHU, HCHOJb3YS
CBOWCTBA KOPHEMN.

Hcnonb3oBaTh 3anucy OOJIBIIMX U MAJIBIX YHUCEJT C TIOMOIIBIO IECATUYHBIX Jpo0eit u crenenelt yucna 10.

Aure0panvecKue BbIPAKCHUSA

[IpyMeHsTh NOHATUE CTENEHH C LEJIBIM NIOKa3aTeNIeM, BBIIOJIHATH IPE00pa30BaHUs BbIPAXKEHUM, COAECpKAILNUX CTEIEHU
C LEJBIM MOKA3aTENEM.

BBINONHATE TOXAECTBEHHbIE MMPeoOpa30BaHMs palMOHANBHBIX BBIPAXKEHUHM HA OCHOBE MPAaBWI JCHCTBUN Haj
MHOTOWJICHAMH U alre0panyecKuMu Jpo0sMHu.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BBIPAKEHUI AJI PEIICHUs Pa3IUYHbIX 33/a4 U3 MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3
peanbHOM ITPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHeliHbIe, KBaIpaTHbIE YPABHEHUS U PAIMOHAJIBHBIE YPABHEHHU ], CBOASIIMECS K HUM, CACTEMBI IBYX YPaBHECHHU I
C ABYMs IIEPEMEHHBIMU.

[IpoBouTh TIpOCTEUIITNE UCCIICIOBAHNS YPABHEHUIM U CUCTEM YPaBHEHUM, B TOM YHCJIC C MPUMEHEHUEM T'papUIECKUX
MpeACTaBICHNM (YCTaHABIMBATh, UMEET JIM YpAaBHEHHE WJIM CUCTEMA YPABHEHUH PEIICHMS], ECITH UMEET, TO CKOJIBKO, U ITpouee).

[TepexoauTh OT CIOBECHOU (POPMYJIHUPOBKH 3a/1aud K €€ anredpandeckoi MOJIeIu ¢ MOMOIIBIO COCTABJICHUS! YPaBHEHUS
WJIM CUCTEMBI YPAaBHEHHUU, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33]1a4y MOJYyYECHHBIN pE3yJIbTar.

[IprMeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB [JIl CPABHEHHUs, OLICHKM, PEIIATh JMHEHWHBIE HEPABEHCTBA C OJHOU
NEPEMEHHOM U UX CUCTEMBI, JaBaTh IPaPUUECKYI0 WILTIOCTPALIUIO MHOKECTBA PEIICHUI HEPaBEeHCTBA, CUCTEMbl HEPABEHCTB.
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DOyHKUUH

[Tonnmath ¥ UCTOIB30BaTh (PYHKIIMOHAIBHBIC TIOHATHUS U S3BIK (TEPMUHBI, CHMBOJIHUYECKHE 0003HAUCHUS), OTIPEACIATh
3HaYeHHe (PYHKIIMU [0 3HAYCHUIO apTyMEHTa, ONPEACNIATh CBONCTBA (PYHKIIHH 10 €€ rpaduky.

Ctpouts rpaduKu AMeMEHTApHBIX PYHKINUN BUA:

y = kiX,y =x2,y = x3,y = [X|, y = VX, oruCcBIBaTh CBOICTBA YHCIOBON (YHKIHH 10 ¢& rpaduKy.

K koHI1y 00yueHus B 9 kjacce 00yyaronuiics Moy4duT CeIyoIIne MpeIMeTHbIE PE3YyJIbTaThl:

Yuciia v BIYMCICHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PALMOHAIBHBIE U HPPALMOHATIBHBIE YUCIIA.

BoinonuaTe apugmMernueckue IEHCTBUS € palMOHAIBHBIMM YHCIIAMH, COY€Tas YCTHbIE WM NHCbMEHHBIE MPHUEMBI,
BBINIOJIHATH BBIYUCIICHUS C UPPALIMOHAIBHBIMUY YU CIIAMM.

HaxoauTe 3Ha4eHUs CTENEHEN C LENBIMU MOKA3aTEINSAMU U KOPHEW, BBIYUCIIATH 3HAYCHUS] YMCIIOBBIX BBIPAXKCHUN.

OKpyrisTh JEHCTBUTENBHBIE YHCIIA, BBIIOJIHATh IPUKUAIKY PE3YJIbTATa BBIYUCICHHUM, OLIEHKY YMCIIOBBIX BBIPAKEHUN.

YpaBHeHMs U HEPABEHCTBA

Pemarp nuHelHble U KBaJgpaTHbIE YpaBHEHUS, YPABHEHUs, CBOJSLIMECS K HUM, MpOCTeIe ApoOHO-palOHAIbHbIE
YpaBHEHUS.

Pemrats cuctemsl IByX NMHEHMHBIX YPABHEHUU C IBYMS NIEPEMEHHBIMM M CUCTEMBI JBYX YPAaBHEHHH, B KOTOPBIX OJHO
YPaBHEHUE HE SBIISIETCS JTMHEHHBIM.

Pemate TekCTOBBIE 3aayM aJreOpanyecKuM CIOCOOOM C IMOMOINBIO COCTABJICHMSI YPAaBHEHHUS WM CUCTEMBI JIBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoUTH TIpOCTEUIITE UCCIICIOBAHUSI YPABHEHHUIN U CUCTEM YpPaBHEHUM, B TOM YHCIIC C MPUMEHEHUEM T'paPUIeCKUX
MpEICTaBICHNM (YCTaHABIMBATh, UMEET JIM ypaBHEHHUE UJIU CUCTEMA YPaBHEHU pELICHUs, €CITU UMEET, TO CKOJIBKO, U IIPOYEe).

PemaTe nuHeliHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, U300paXkaTh pelICHUE HEPABEHCTB HA YMCIIOBOM MPSIMOIA,
3aIMChIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.
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Pemate cucTeMbl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUYAIOIINE KBaJIPAaTHOE HEPABEHCTBO, N300pakaTh
pEIICHUE CUCTEMBI HEPABEHCTB HA YHUCIOBOU MPSIMOM, 3alMChIBATH PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PELICHUU PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBath pyHKIIMU U3Yy4YEHHBIX BUAOB. [0Ka3bIBaTh CXeMaTUYECKH PACTIONIOKEHNE HA KOOPJMHATHOU MJIOCKOCTH

rpadukoB dyHkumii Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, Y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth M u300paXkaTh CXEMATHYECKU TpaUKA KBAJAPATUYHBIX (DYHKIMI, ONUCHIBATH CBOMCTBA KBaJpPaTHUHBIX
(GyHKUMI 110 UX rpapuKaMm.

Pacno3naBaTh kBajpaTUyHyI (YHKIHUIO MO (opmylie, MPUBOJAUTH MPUMEPHl KBaApPaTUUHBIX (PYHKIHMI U3 peanibHOM
KU3HHU, GU3UKH, TEOMETPHUH.

Yucaosble NOCJIEI0BATEILHOCTH U IPOTPeCcCHH

Pacnio3naBaTh apu(pMETHIECKYIO U TEOMETPUUECKYIO MTPOTPECCHH MPU PA3HBIX CIIOCO0aX 3a/1aHus.

BBINOMHATH BBIUUCICHHS C UCMOJb30BaHUEM (POpMyJl N-ro ujieHa apu(METHYECKOW U T€OMETPUUECKON MPOrpeccui,
CYMMBI TIEPBBIX N YJIEHOB.

N300pakats 4ieHbI MOCIEI0BATETLHOCTH TOYKAMHA Ha KOOPIMHATHOMN TIOCKOCTH.

Pemiars 3amaun, CBsI3aHHBIE C YHMCJIOBBIMHM IOCJIEAOBATEIBHOCTSMH, B TOM YHCJE 3aJlaud U3 PealbHOM KU3HU (C
HCIIOJIb30BaHUEM KaJIbKYJIATOPa, U(POBLIX TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/t P Konrposbnsie IIpakrnyeckue (p )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AnrebpandecKkue BhIpaKEHUS 27 1 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bubnmorexa LIOK
4 K ) 24 1
OOPAMHATH! H rpadukit. DyHKiHH https://m.edso0.ru/7f415b90
bu6mmoteka IIOK
IT 1
> OBTOpeHHE 1 0000uIeHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOT'PAMME
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8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bubnuoreka [{OK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHs ¢ UebiM - bubnuoreka [{OK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bbu6mmoteka [JOK
4 15 1
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCcTBa. KBagpaTHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
8 DyHKLHH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o 4 9
yHiH. HCI0BEIC PyHKLHH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 600 6 1
OBTOPEHHE 1 ODODIEHHE https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
i 102 S) 0

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (unbp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Beruncienus. JlelicTBUTENbHEIC 9 bubmuoreka [{OK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubnmorexa LIOK
o 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBBIE MOCIIEI0BATEIBHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 18 1 bubnmorexa LIOK
3HaAHUU https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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