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IHOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBIseTCSs OJHHUM U3 ONOPHBIX KYpPCOB OCHOBHOI'O 0OIIero oOpa3oBaHMs: OHA
o0ecrieunBaeT HM3y4yeHUE IPYTUX TUCIHIUINH, KaK €CTECTBEHHO-HAyYyHOro, TaK U T'YMaHHUTApHOIO
LUKIJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOJOJKEHHs 00pa3oBaHUS U B IOBCEAHEBHOW JKHU3HH.
Pa3Butue y o0yyaromuxcst HAy4yHBIX MPEACTABICHUIN O MPOUCXOKACHUHU M CYITHOCTH alre0pandecKux
abcTpakuui, crocobe OTpaKeHUsI MATeMaTHYECKOW HAyKOM SBICHHWH W TPOLIECCOB B NPUPOAE U
o0miecTBe, oIl MaTEeMaTUYECKOT0 MOJAECITMPOBAHNS B HAYYHOM [TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHMSI U KAUYECTB MBILIUICHUS, HEOOXOAUMBIX JUIs afanTalud B
coBpeMeHHOM u(poBOM oOIIecTBe. M3ydeHne anreOpsl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh,
CpaBHUBAaTh, HAaXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JCHCTBUS W BBIBOJABI, (OPMYIHPOBATH YTBEPXKICHUS.
OcBoeHue kypca ainreOpbsl oOecreuyuBaeT pPa3BUTHE JIOTMUECKOTO MBIIUICHHUS] OO0Y4aroluXcs: OHU
UCTIOJNB3YIOT JIEAYKTUBHBIE M HMHIYKTUBHBIE pAacCyXJIeHHUs, O0O0OOIMIeHHe W KOHKPETH3AIHIO,
abctparupoBanne wu aHajoruro. OOydeHme anreOpe MpearnonaraeT 3HAYUTEIBHBIA O00BEM
CaMOCTOSITENTLHOM 1eATEIbHOCTH 00YUYaAIOLIUXCS, TIO3TOMY CaAMOCTOSITEIbHOE PEIICHUE 3a/a4 SBISETCS
peanuzanueii JesTeIbHOCTHOTO MPUHIIUIIA O0yYEHUSI.

B crpykType mporpammbsl ydeOHOTO Kypca «Anredpay» ajisi OCHOBHOTO OOIIEro oOpa3oBaHHS
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOIUYECKUEe JIMHUU: «Yucia W BBIYHCICHHSY,
«AnreOpanueckue BBIpaXKEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkumm». Kaxmgas u3 stHx
COJZIEP>KATEIbHO-METOANYECKUX JIMHUNA pa3BUBAETCA Ha MNPOTSHKEHHHM TPEX JIET M3Y4YeHHs Kypca,
B3aUMOJICHCTBYSl C JPYTHMH €ro JIMHUSMH. B Xoje wu3ydeHuss y4eOHOro Kypca OOy4arommMmcCs
MPUXOJUTCS JIOTHIECKU PACCYKIATh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBs3M ¢ aTHM
B MIPOrpaMMy y4eOHOro Kypca «Asredpay BKIIOUEHBI HEKOTOPbIE OCHOBBI JIOTUKH, TIPE/ICTaBIEHHBIE BO
BCEX OCHOBHBIX pa3/ielax MaTeMaTHUecKoro o0pa3oBaHMs M CIIOCOOCTBYIOIIME OBJIAJIECHUIO
00y4aroIMMUCS] OCHOB YHUBEPCATHHOTO MaTeMaTHYECKOTo si3bIka. ColepKaTeabHONH U CTPYKTYPHOH
0COOEHHOCTBIO YUEOHOT0 Kypca «AnreOpa» sBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «Yucina ¥ BBIYUCIEHHS» CIY)KUT OCHOBOW JUIf JalbHEHILEro M3y4yeHHs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYalOIIMXCS JIOTHYECKOTO MBIIUIEHHs, (pOPMHUPOBAHUIO
YMEHUS TIOJTb30BAThCS AITOPUTMAMHU, a TaKXKe MMPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOMMBIX
IUTsL TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAIBFHBIMH M HUPPANMOHAIBHBIMH YHCIaMH, (OPMHPOBAHHUEM IMPEICTABICHUN O
JeWCTBUTENILHOM YHCIle. 3aBepIllieHHe OCBOCHMS YHCIOBOM JIMHUM OTHECEHO K CpeAHEMY oO0IIeMy
00pa3oBaHMIo.

Copepxanue AByX anreOpanueckux JUHUN — «Anredpanyeckue BhIpaKEHU» U «YpaBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYeT (OPMHUPOBAHHIO Yy OOyyaromMxcs MaTeMaTU4YecKoro arnrmapara,
HE00XO0AUMOTO JIJIs PeLIeHUS 33/1a4 MaTEeMaTHKHU, CMEKHBIX IIPEMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX
3ajady. Ha ypoBHe oCHOBHOro o0mIero obOpa3oBaHusi y4eOHBIH Marepuaig TPYHIHUPYETCsl BOKPYT
palMoOHANBFHBIX BBIpAKEHHA. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTHKH KakK s3bIKa JUIS
MOCTPOEHHUS MAaTEMATUYECKUX MOJIEINICH, ONUCAHUs MTPOIIECCOB U SIBJICHUH pealbHOTO Mupa. B 3amaun
oOydyeHus anreOpe BXOAAT TakXKe JajibHeWllee pa3BUTHE AITOPUTMUYECKOTO  MBIIUICHUS,
HEO00XOAMMOro, B YAaCTHOCTH, JUISI OCBOEHHMsS Kypca HMHGOpPMATHKH, U OBJIAJCHHE HaBBIKAMHU
JIEeTyKTHBHBIX paccyxnaeHuid. [IpeoOpazoBaHMe CHMBOJBHBIX (OPM CIOCOOCTBYET pa3BUTHIO
BOOOpaKe€HUsI, CTIOCOOHOCTEH K MaTeMaTUUYE€CKOMY TBOPUYECTBY.

Conepxxanne (yHKIHOHATBHO-TpapUUECKON JTUHUM HALIEICHO Ha IMOJyYeHHE O0YYarolMMHCS
3HAHUNW O (YHKIUSAX KaK BaKHEUIIEH MaTeMaTWYeCKOW MOJEIH s OMHCAHHS M HMCCIEIOBAHUS
Pa3HOOOpAa3HBIX MPOIIECCOB M SIBICHUU B MpUpoje U olmiecTBe. M3yueHne Marepuana CriocoOCTBYET



pPa3BUTHIO Yy OOYyYalOUIMXCS YMEHHsI HCIIOJIb30BATh DPAa3iMuYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA
MaTeMaTHUKd — CIJIOBECHBIE, CHUMBOJHMYECKHE, Trpaduyeckre, BHOCHT BKJIan B (HOpMHUpPOBaHUE
NPEJCTABICHUN O POJIM MAaTEMAaTHKH B Pa3BUTHH IIUBHIIN3ALUH U KYJIbTYPHI.

CormacHo y4yeOHOMY MUIaHy B 7-9 Kjaccax u3ydaeTcsi Y4eOHBIH Kypc «ANredpa», KOTOPBIHA
BKJIIOUYAET CIEAYIOLINE OCHOBHBIE pa3Jieibl cojepkaHus: «Hucaa u BEIYUCICHUSY, «Alredpanyeckue
BBIPAKECHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha n3yuenue yaebHOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 gaca (3 yaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).
COJAEPKAHUE OBYYEHUSA

7 KJIACC

Yuciia 1 BBIYMCICHUS

JlpoOu OOBIKHOBEHHBIC M AECATHUYHBIC, IEPEXO0Jl OT OAHOW (OPMBI 3aMMCH JIPOOEH K IPYTOil.
[lonsAiTHEe panMOHAIBHOIO 4YHUCIA, 3alKMCh, CPABHEHUE, YIOPAJOYMBAHUE PALHMOHAIBHBIX YHCEI.
Apudmerndeckre IeHCTBHS C pallMOHAIBHBIMU YuciiaMu. Perienue 3a1ad U3 peajibHONW MPAaKTUKU HA
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeleM: OIpeieeHre, IpeoOpa3oBaHue BHIPAKEHUN HA OCHOBE
olpesiesieHus], 3anuch O00nbIINX yKucel. [IpoleHThl, 3anuCh MPOLIEHTOB B BUJE ApoOU U IpoOH B BHUE
IIPOLEHTOB. TpY OCHOBHBIE 3a/1a4y HA IIPOLICHTHI, PELICHUE 3a1a4 U3 PEAIbHOU TPaKTUKU.

[IpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACE.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas IMPOMOPIIMOHATBHOCTH.

Auaredpanyeckne BbIpaKeHUs

IlepemeHHBIE, YMCIOBOE 3HAYCHHME BBIPAKEHUS C MEPEMEHHOM. JlomycTuMble 3Ha4YeHHSA
nepeMeHHbIX. [IpeacTaBieHne 3aBUCMMOCTH MEX/ly BeIMUMHAMU B Buje (GopMyibl. Beruucnenus no
¢dopmynam. [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKJAECTBEHHO PAaBHBIE BBIPAKEHUS, IpaBUiia
peoOpa3oBaHus CyMM U TPOM3BEACHMM, NMpaBUiIa PAaCKpPBITUS CKOOOK M TNPUBEIACHHS MOJO0OHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0OKA3aTEIIEM.

Opnowienbl U MHoroujeHsl. CreneHb MHorowieHa. Cro)keHHe, BBIYMTAHHWE, YMHOXKEHHE
MHOTrowieHOB. DOpMyJIbl COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBI U KBaapar pasHoctu. Popmyna
Pa3HOCTH KBaApaToB. Pa3oxkeHne MHOrOWIEHOB HA MHOKHUTEH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHHs, NpaBWiIa NpeoOpa3oBaHUs YpaBHEHHs, PaBHOCHIBHOCTb
YPaBHEHUM.

JIuneliHOEe ypaBHEHHE C OJHOM NEPEMEHHOM, YNCIO KOPHEH JIMHEWHOrO0 YpaBHEHMs, PEIICHHE
JTUHENHBIX ypaBHeHUI. CocTaBlieHUE ypaBHEHUH IO YCJIOBHIO 3a7aud. PeleHue TEKCTOBBIX 3aad ¢
MIOMOUIBIO YPaBHEHUI.

JluneiiHoe ypaBHEHHE C JBYMsl IMEpeMEeHHbIMU U ero rpaduk. Cucrema IBYX JIMHEHHBIX
ypaBHEHUH C IByMs TIEpeMEHHBIMH. PelieHrne cucteM ypaBHEHHI crmocoO0M 1oicTaHOBKH. [IpumMepsr
pELIEHNs TEKCTOBBIX 3aau C IIOMOILBIO CUCTEM YpaBHEHUI.

DyHKUMH

Koopannara Toukn Ha npsmon. UuciaoBsle IpOMEXYTKU. PaccTossHME MeXIy AByMS TOUKaMH
KOOPJMHATHOU MPSIMOMA.

[IpsmoyronbHast cuctema koopauHaT, ocu Ox u Oy. Alcumcca W OpAMHATA TOYKHA Ha
KOoOpAMHATHOH mnockocTh. [Tpumeps! rpadukoB, 3aganubix popmynaMu. YTeHne rpagKkoB peaqbHbIX
3aBucuMocteit. [lonstue Gynknuu. ['paduk ¢ynknuu. CBoiictBa GpyHkiui. Jlunelinas ¢yHkuus, eé



rpaduk. I'paduk Gyrkiun y = |X|. ['padudeckoe perreHne THHEHHBIX YPaBHEHUH U CHCTEM JIMHCHHBIX
YPaBHEHHUHU.

8 KJIACC

Yuciia 1 BbIYMCICHUS

KBanpatusiii kopens u3 yncia. [lonstue 00 nppanuoHaasHOM yncie. [lecaTnaabie mpuOImKeHs
UppanroHaNbHbIX unces. CBOHCTBa apu(METHMUECKHX KBAJPATHBIX KOPHEH M HMX NpPUMEHEHHE K
IpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYMCICHUAM. J{eficTBUTENbHBIE YHCIIA.

Crenens ¢ nenslM 1okasaresiem 1 e€ coiictsa. CTaHgapTHas 3alnch YHUCIIA.

Auaredpanyeckue BbIpaKeHHs

KBagpartHslil TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpandeckas po0b. OCHOBHOE CBOMCTBO aireOpamveckoil apoou. CiokeHue, BHIYUTAHHE,
YMHOKEHHeE, JeJIeHne alreOpandeckux aApooeil. ParronanbHble BIpakeHHsI U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, popMyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMH, CBOJALIMXCS K JMHEWHBIM M KBajapaTHeIM. IIpocreiimme npoOHO-palioHalIbHBIE
YPaBHEHUS.

I'papuueckass uHTEpHpeTanuss ypaBHEHHUH C JBYyMs NEPEMEHHbBIMH U CHCTEM JIMHEHHBIX
YPaBHEHUU € ABYyMs IE€peMEHHBIMU. [IprMepbl pemeHus CUCTeM HEIWHEHHBIX YPABHEHUN C JABYMS
IIEPEMEHHBIMHU.

Perienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOOM.

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NEepeMEHHONW. PaBHOCUIBHOCTD
HepaBeHCTB. JIMHelHbIe HepaBEeHCTBA ¢ 0JIHOM nepeMeHHON. CrucTeMbl TMHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DyHKUNH

[Tonsarue pynkumuu. O6GnacTh onpeneneHns 1 MHOXKeCTBO 3HaueHuH pyHkuuu. CriocoOsl 3a1aHus
GbyHKIHI.

I'paduk ¢pynknumn. Yrenue coiictB pyHkuuu no e€ rpaduxy. [Ipumeps! rpadpuxos GyHKIu,
OTPaXKarOILIUX PEAIBHBIE IIPOLIECCHI.

DyHKIUH, OMUCHIBAIOIINE MPSAMYIO M 00paTHYIO MPONOPLMOHATIBHBIE 3aBUCUMOCTH, UX TpapHKH.
Oynxman Y = X2, Y = X3, y = VX, y=|X|. Tpaduteckoe perenne ypaBHEHHH 1 CHCTEM ypaBHEHHIL.

9 KIIACC

Yucia v BBIYUCTICHUA

PanmonaneHble uncia, UppallMOHANBHBIE YHCTIa, KOHEUHbIE 1 OECKOHEUHbIE AECATUYHBIC TPOOH.
MHOXECTBO NEUCTBUTENBHBIX YHCEIN, NEHCTBUTEIbHBIE YHClIa KaK 0CCKOHEUHBIE JACCITHYHBIC TPOOH.
B3anMHO 0/1HO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM JIEHCTBUTEIBHBIX YHUCEN U KOOPJIUHATHOMN
IIPSIMOM.

CpaBHeHUE EHCTBUTENBHBIX YUCEl, apu(PMETHIECKUE IEHCTBUS C IeHCTBUTEIHHBIMU YHCIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIMTEILHOCTD MTPOLIECCOB B OKPYKAIOLIEM MHpE.

[Tpubmmk€HHOE 3HaYEHUE BEIMYNHBI, TOYHOCTD Ipubmmkenus. OkpyrieHue uncen. [Ipukuaka u
OLICHKA PE3yJIbTATOB BHIYUCICHUM.

YpaBHeHNS U HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PelieHue ypaBHEeHH, CBOIAIINXCA K JTMHEHHBIM.



KBanpatHoe ypaBHeHue. PeleHue ypaBHEHUMN, CBOISIIMXCS K KBaJpaTHbIM. bHKBampatHOe
ypaBHeHue. lIpumepbl pemieHuss ypaBHEHMM TpPETbEH M YETBEPTOM CTENEHEW pAa3JI0KEHHEM Ha
MHOUTEIH.

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHUH. PelleHue TEKCTOBBIX 3ajad alreOpandecKum
METOJIOM.

YpaBHeHHE ¢ IByMsI IEPEeMEHHBIMU | ero rpaduk. Pemienue cuctem AByX TUHEWHBIX YpaBHEHHI
C IIBYMs IIEpEMEHHBIMU. Perienue cucreM AByX ypaBHEHUM, OJHO M3 KOTOPBIX JINHEWHOE, a IpYyroe —
BTOpO# cteneHu. ['paduueckas MHTEpIIpeTalus CUCTEMbI YPAaBHEHUH ¢ ABYMs IEPEMEHHBIMHU.

Pemienue TekcToBBIX 3aa4 alreOpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne MMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON. PenieHue cucTeM JTMHENHBIX HEPAaBEHCTB
¢ ogHol nepemeHHol. KBagpaTHble HepaBeHCTBa. [ 'paduyeckas nHTeppeTalysi HEpaBEeHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DOYyHKIUH

KBanparuunas ¢ynkmwms, e€ rpaduk u cBoiictsa. [Tapabona, KOOpAHHATHI BEPIIUHEI 1TapaboIkI,
0Chb CUMMETpPHUU NapaboJIbl.

I'padukn dyukmuii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || 1 ux cBoiictsa.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

[loHsiTHe 4YMCIIOBOM MOCIENOBATEIBHOCTU. 3aJaHUe I0CJIEOBATEIbHOCTH PEKYPPEHTHOU
dbopmyoit u popmyoii N-ro wieHa.

Apudmernueckas U reomerpuueckas nporpeccur. @opmyibel N-ro 4ieHa apudMeTHuecKol u
F€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxenne uneHOB apudMeTHYecKO M TIeOMETPUYECKOW Mporpeccuid TOYKamMH Ha
KOOPJIMHATHOM TIOCKOCTU. JINHEHHBIN U SKCITOHEHIIUAIbHBIA POCT. ClI0KHbBIE MPOIIEHTHI.
IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJbTaThbl  OCBOEHHS  HpOrpaMMbel  y4eOHOro  Kypca  «AnreOpa»
XapaKTepU3yIOTCS:

1) maTpuoTH4YecKoe BOCIIUTAHHE:

IIPOSIBJIEHUEM HMHTEpEca K IMPOLIJIOMY U HACTOALIEMY POCCHUHCKON MAaT€MaTHUKH, EHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHSAM POCCHMCKMX MAaTEMAaTHUKOB U POCCUMCKON MaTeMaTHYECKOM HIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEH TpakJaHWMHA M pealu3allid ero Ipas,
MPEJCTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX ()YHKIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBICHHH,
MpoLEeayp TpakKIaHCKOro o0IiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO
ATHUYECKHUX MpPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHH HayKd, OCO3HAaHHEM
BaKHOCTU MOPAIbHO-3THYECKUX MPUHIUIIOB B EATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTaHOBKOM Ha aKTUBHOE Y4YacTHE€ B PELIEHUM MPAKTUYECKHUX 3aJa4 MaTeMaTH4eCKOU
HaMpaBJIEHHOCTH, OCO3HAaHHEM Ba)KHOCTH MaTeMaTHYECKOr0 00pa30BaHMsl Ha MIPOTSHKEHUH BCEH JKU3HU
11l YCTIEUTHOM NMPO(eCCUOHATBHON EATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM



BBIOOPOM U MOCTPOEHUEM MHIMBUYaIbHOU TPAEKTOPHH 00pa30BaHuUs U )KU3HEHHBIX TUIAHOB C YYETOM
JUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOIIMOHAIBHOMY M ACTETHUECKOMY BOCIPHUSATUIO MAaTEMAaTUYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKACHUI, YMEHHUIO BUIETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TIO3HAHUS:

OpUEHTAIIMEH B IESITEIIbBHOCTH HAa COBPEMEHHYIO CUCTEMY HayYHBIX IIPE/ICTABICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJABI U OOIIECTBA, TOHUMAHHEM MaTeMaTH4YeCKOW HayKu
Kak cdepbl 4YeloBeUYeCKOW MesATENbHOCTH, OSTamoB €€ pa3BUTHS M 3HAYMMOCTH JJIsi Pa3BUTHUS
LUMBWIA3AIMU, OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH M MAaTeMaTHMYeCKOW KYJIbTYpOH Kak CpeACTBOM
MMO3HAHMS MUPA, OBJIAJCHUEM MPOCTEHIITUMHU HABBIKAMH MCCIIEIOBATEIHLCKOMN JACSITEIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, (pOpMHUPOBAHHE KYJILTYPbI 3J0POBbS M IMOIMOHAJIBLHOIO
0J1aronoTyyus:

TOTOBHOCTHIO MPUMEHATh MAaTEMaTHYECKHWE 3HAHUS B WMHTEpPECax CBOETO 370POBbS, BEICHUS
3I0pOBOTO O0pa3a >KH3HU (340pOBOE NHUTAHHE, COATAHCUPOBAHHBIA PEXHM 3aHSATHH M OTIbIXA,
perynspHas puznyecKas akTUBHOCTS), C(hOPMHPOBAHHOCTHIO HaBbIKA pedieKcUU, MTPU3HAHHUEM CBOETO
IpaBa Ha OMMOKY U TAKOTO K€ MpaBa JAPYroro 4eiIoBeKa,

7) 3Ko10TMYeCKOEe BOCTIUTAHME:

OpUEHTAIIMe Ha TPUMEHEHHWE MaTEeMaTHYECKUX 3HAHMM JUIsl pelIeHus 3a1ad B 00JacTu
COXPaHHOCTH OKPY>KaroIIeH Cpelibl, INIAHUPOBAHUS IMOCTYIKOB U OLICHKU WX BO3MOXKHBIX TTOCIIEICTBUM
JUIS OKpY’Karollel cpeiibl, OCO3HaAHHEM TTI00aIbHOr0 XapaKkTepa IKOJIOTUYECKUX MpodsieM U myTel ux
peuieHus;

8) ajanTauus K M3BMEHAIIUMCS YCJIOBUSIM COLMATbHOW M NPUPOAHOM cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, TMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIIE€ YMEHUE YUUThCS y IPYTUX JTIOJEH,
MpHOOpPETaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMBITA APYTHUX;

HEOOXOIUMOCThI0O B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM uuciae (OPMYIUPOBATH HJIEH,
MOHSTHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSIX, B TOM YHCJIE paHEE HEM3BECTHBIX, 0CO3HABATH JE(UIIUTHI
COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, TIIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMAThH CTPECCOBYIO CUTYAIIMIO KaK
BBI30OB, TPEOYIONINN KOHTPMEP, KOPPEKTHUPOBATH TPUHUMAEMBIE PEIICHUs U JeHCTBUS, (HOPMYITUPOBATh
Y OIICHUBATh PUCKU U TTOCIIECTBUSI, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIEC YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jjornueckue aAeMcTBus:

BBISAABIIAT U XapaKTepI/ISOBaTL CyHIeCTBeHHI)Ie HpI/ISHaKI/I MATEMATHUYCCKUX O6’I)CKTOB, HOHSITHI;'I,
OTHONIICHUH MEXAy TOHATUSAMHU, (OPMYIUPOBATh OMNpEICICHUS TMOHSITHHA, YCTaHABIUBATh
CYIIECTBEHHBIH MpPH3HAK KIACCU(PUKALNMA, OCHOBaHUS Ui OOOOIICHHUS M CpaBHEHUS, KPUTEPUU
MPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, ()OPMYIIMPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U OTPHUILIATEIILHBIE,
eAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;



BBISIBIISITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpeuYHs B (pakTax, NaHHBIX,
HaOJMIOACHUSAX W YTBEPXKIEHMSX, IpelaraTb KPUTEPUM JJs BBIBJICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieN1aTh BBIBOJIbI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U MHAYKTHUBHBIX YMO3AK/IIOUEHUH,
YMO3aKJIIOYEHUH 0 aHAJIOTHH;

pa3duparh J10Ka3aTeIbCTBA MaTeMaTHUECKUX YTBEPXKAEHUH (MpsAMble U OT MPOTUBHOIO), NPOBOAUTH
CaMOCTOSITENTLHO HECIIOKHBIE I0KA3aTeNIbCTBA MATEMATUIECKUX (PaKTOB, BBICTPAUBATh aPTyMEHTAIIHIO,
MPUBOAUTH PUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

BbIOMpATh crioco0 pemeHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOUPAThH
HanboJee MOAXOIAIMHNN C yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKue AeicTBUA .

HCII0JIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUSA, (POPMYIMPOBATH BOIIPOCHI,
¢bukcupyoomue NpoTUBOpeUYHe, NpodiIeMy, CaMOCTOSTEIbHO YCTAHABJIMBAaTh HCKOMOE M JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MTO3UIIMIO, MHEHUE;

IPOBOJUTH 110 CAMOCTOSITEIBHO COCTAaBJICEHHOMY IUIAHY HECIOXKHBIM 3SKCIIEPUMEHT, HeOoJbLIoe
MCCIICZIOBAHHE 110 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIeCKOT0 00BEKTa, 3aBHCUMOCTEH 00OBEKTOB
MEXTy COOOM;

CaMOCTOSITENTLHO (POPMYITHPOBATH OOOOIIEHHS U BEIBOJIBI 110 PE3YIbTaTaM MPOBEAEHHOTO HAOIIOACHNS,
HCCIJIEIOBaHMsI, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BIBOJAOB U 0000IIEHNUI;
IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MTPOLIECCA, & TAK)KE BBIABUTaTh MPEIIOI0KEHHUS O €r0 pa3BUTUN
B HOBBIX YCJIOBHMSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMALMM, JAHHBIX, HEOOXOAMMBIX JJIsi PEIICHUs
3ajJjauy;

BbIOMPATh, AaHAIM3UPOBATh, CACTEMAaTH3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIUIO pa3IMYHBIX BUI0B
1 GOpM IMpeCTABICHHUS;

BbIOMpaTh (GopMy NpeACTaBICHUs UHPOPMALMU M WIUTIOCTPUPOBATH pellaeMble 33Jaydl CXEMaMH,
JArarpaMMamy, MTHOHM rpadukoi 1 uX KOMOWHAIUSIMU;

OLIEHUBAaTh HAAE&KHOCTb HUHPOPMALMU IO  KPUTEPUSAM, MPEUIOKEHHBIM  YUHUTEIEM MU
c(OpMYJIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

BOCIIPUHUMATh U ()OPMYIIMPOBATH CYX/IEHUS B COOTBETCTBUU C YCIOBUSIMH M LIETSIMH OOILIEHHUS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS
10 XOJly PELICHU 3a/1a4l, KOMMEHTUPOBATh NIOJYyYEHHBIN PE3ysIbTarT;

B XOjie OOCYXJIEHHs 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKTA€MOM TEMBbI, TPOOIEMBI, perraeMoit
3a/lauM, BBICKA3bIBaThb MJEH, HALICJICHHBIE Ha IIOUCK PEIIEHUS, CONOCTaBIATh CBOM CYXKICHHS C
CYXIEHUSMH JAPYrHMX YYacCTHUKOB JMajora, OOHAapyXHBaTh pa3jIMYUe W CXOJCTBO IO3UIMHA, B
KOPPEKTHOH opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEJICTABIIATh PE3YJIBTAThl PEIIEHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA, CAMOCTOSATEIBHO
BbIOMpaTh (popMaT BBICTYIUIEHUS C YUETOM 3a7a4 MIPE3EHTALUNU U OCOOCHHOCTEN ayIuTOPUH;
MOHMMATh M MCIIOJIb30BaTh MPEHMYILECTBA KOMAaHAHON M MHIUBUAYaJbHOW pabOTHI MpU PEUICHUU
y4eOHbBIX MaTEMaTHYECKUX 3a/1a4;



MPUHUMATH IIeJIb COBMECTHOHW JESTeNbHOCTH, IUIAHUPOBAThH OPTaHU3AlMI0 COBMECTHOW padoTHI,
pacmpenensaTh BUABI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC W Pe3ynbTaT paboOThl, 0000IIaTh
MHEHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B IPYIIOBBIX GopMmax paboThl (00CYyxkaAeHHs, OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI U
JpyTHe), BBINOJHATH CBOIO 4YacThb pabOThl U KOOPAWHUPOBATH CBOM JACWUCTBUSA C IPYTMMHU UJICHAMU
KOMaH/Ibl, OI[EHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIMIA MTPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE Y4eOHbIE eiiCTBUS

Camoopranuszaums:

CaMOCTOSITENIFHO COCTaBJIATH IUIAH, AJITOPUTM pEIIeHUs 3aJauyd (WIM ero 4acTh), BbIOUpaTh CIOco0
pelieHrss ¢ y4€TOM HMMEIOMIMXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOIIecca U Pe3ysIbTaTa PeIICHUS MAaTeMaTHIeCKON
3a/1a4u;

MPEIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPU PEIICHUU 3aJ1a49¥, BHOCUTh KOPPEKTHBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAlJICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pE3y/IbTaTa ACSITEILHOCTH IMOCTABICHHOW IENH W YCIOBHSIM, OOBSCHATH
MIPUYMHBI JOCTHKEHUS WU HEIOCTHXKEHUS 11eJId, HAXOIUTh OIIUOKY, 1aBaTh OIICHKY PHOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHI1y 00y4eHus B 7 kjacce 00y4yaroImuics MOJyduT caelyrolre NpeAMeTHbIE pe3yabTaThl:

Yucna v BbIYMCICHUSA

BbinonHATe, coderas YCTHbIE W TNHCbMEHHbIE MPUEMBI, apu(pMETHUYECKHe IeHCTBUS C
palMOHaIbHBIMU YU CIIAMHU.

HaxoauTpe 3HaueHMs YMCIOBBIX BBIPAXKEHUH, MPUMEHATh pa3HOOOpa3Hble CHOCOOBI U MPHUEMBI
BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIpAXKEHUH, coiepKallluX OOBIKHOBEHHBIE U AECATUYHBIE APOOU.

[lepexonuth OT OHOMN (POPMBI 3aIIUCH YKCEIN K APYroi (IpeoOpa3oBbIBaTh AECITUYHYIO 1pO0b B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JPOOB).

CpaBHUBaTh U YNOPSAJOYNBATH PALIMOHAIBHBIE YNCIIA.

OKpyriaTh yncna.

BbINONHATE NPUKHUIKY U OLEHKY pe3ylbTaTa BBIYUCICHUN, OLEHKY 3HAuU€HUN YHCIOBBIX
BBIp@XEHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSIMHU C HATYPAJIbHBIMU [TOKA3aTESIMHU.

IIpuMeHsITh IPU3HAKK JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YHCEIL.

Pemarp mnpakTUKO-OPHEHTUPOBAHHbIE 33Jayd, CBSI3aHHBIE C OTHOIIEHUEM  BEJIMYMH,
MPOMOPLNOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMHU, WHTEPIPETUPOBATh PE3YyIbTaThl pPEHICHUs 3ajad C
y4ETOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMBbIX OOBEKTOB.

Auaredpanyeckne BbIpaKeHHA

Hcnonp30Bare anreOpanvyeckyr0 TEPMUHOJIOTMIO M CHUMBOJMKY, NMPUMEHATh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaia.

HaxonuTs 3HaueHMst OyKBEHHBIX BBIPKEHUH MPU 3aJJaHHBIX 3HAUCHUSIX EPEMECHHBIX.

BeimonHATe mpeoOpa3zoBaHMs IIEJIOT0 BBIPAXKEHHS B MHOTOWICH NPUBEACHUEM MOJOOHBIX
CJIaraeMblIX, paCKpbITHEM CKOOOK.



BBINOMHATE yMHOXEHME OJHOYICHA HA MHOTOWIEH M MHOTOWIEHAa Ha MHOTOWIEH, IPUMEHATH
(dbopMyIIBI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcymiecTBIATh pa3ioXeHHe MHOTOWICHOB Ha MHOXKHUTENH C IOMOIIbIO BBIHECEHHS 32 CKOOKH
00I11€r0 MHOXKUTEIS, TPYIIIUPOBKHU CJIaraeMbIX, IPUMEHEHHsI HOpMYIT COKpPAIIEHHOTO YMHOXKEHHUS.

[IpuMeHnsaTh npeoOpazoBaHMs MHOTOWIEHOB JUISl PELEHMs pa3jIM4yHbIX 3a]ad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IPAKTUKHU.

Hcnonb30BaTh CBOMCTBAa CTENEHEW C HATypaJIbHBIMU IIOKA3aTENIIMU Ui NPEOOpa3OBaHHS
BBIPAYKCHHUIA.

YpaBHeHHsI M HEPABEHCTBA

Pemrate InHENHHbBIE YpaBHEHUS C OJTHOM [IEPEMEHHOM, IPUMEHSS IIPABUJIA IEPEX0/1a OT UCXOJAHOTO
YPaBHEHUs K PaBHOCHJIBHOMY eMy. IIpoBepsITh, SIBIAETCS JIM YACIO KOPHEM YPaBHEHHS.

[TpumensTH rpaduyeckre METOIbI TP PELICHUH JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpuMepbl map 4ucel, SBISIOIUXCS PELICHHEM JMHEHHOro ypaBHEHMS C JIByMs
[IEPEMEHHBIMH.

CTpouTh B KOOPIMHATHOW TUIOCKOCTH TpaduK JMHEHHOTO ypaBHEHHUS C ABYMS IEPEMEHHBIMH,
HOJIb3YsICh I'pa)MKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemate cuctemsl IBYX JTUHEHHBIX YpaBHEHHH C IByMs IEPEMEHHBIMU, B TOM YUCIIE TpapUUECcKH.

CocTaBiATh U pelaTh JMHEHHOE YPABHEHHME UM CUCTEMY JIMHEHHBIX YPaBHEHUH IO yCIOBHIO
3a/1a4, HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ IIOJIYYEHHBIA PE3ysIbTar.

DOYyHKIUH

N300paxaTh Ha KOOPAMHATHON NPSMONM TOUYKM, COOTBETCTBYIOILME 3aJaHHBIM KOOpJIMHATaM,
Jy4H, OTPE3KH, UHTEPBaIbI, 3alIMChIBATh YHUCIOBBIE IPOMEXYTKU Ha alreOpanyeckoM s3bIKe.

OTmeuaTh B KOOPJAWHATHON IJIOCKOCTU TOYKH IO 3a/laHHBIM KOOpIHMHATaM, CTPOUTH Tpapuku
muHeHbIX QyHKIMNA. CTpouTh rpaduk GyHKIMHU Y = [X|.

OnwuceiBaTh ¢ MOMOUIbIO (YHKIMNA H3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMHU: CKOPOCTb,
BpeMsl, pPacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsl, 00BEM padoThI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii crnoco0d TpPeACTaBICHHUs W aHajdu3a HMHPOpPMAIUM, U3BIEKATH H
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPaQUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHIly 00yueHus B 8 kjacce 00y4aroImuiics MoIyduT caelyromue NpeIMeTHbIE pe3yabTaThl:

Yucna v BbIYMCICHUSA

Hcnonbs30BaTh HaYAIbHBIE PECTABICHUS O MHOKECTBE JCHCTBUTEIBHBIX YACE JIJISl CPABHEHMS,
OKPYTJIEHUS U BBIUMCIIEHU, N300pakaTh I€HCTBUTENIbHBIE YHCIIa TOUKAMH Ha KOOPIMHATHOM MPSIMOIA.

[IpumMeHATh MOHATHE ApUPMETUUYECKOTO KBAJPAaTHOTO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHHU,
UCIOJIB3YS MPU HEOOXOAMMOCTH KaJIbKYJISITOP, BHIIOJIHATE MpeoOpa30oBaHMsl BEIPAKEHUI, COIepIKaliuX
KBaJpaTHbIE KOPHH, HUCIIOJIb3Ysl CBOMCTBA KOPHEH.

Vcnonp30Bath 3anMcy OOJBIIMX U MaJIbIX YUCEN C TIOMOIIbIO JIECATUYHBIX JApo0eit U creneHei
gucina 10.

AJiredpanyeckue BbIpaKeHUs

[IpyMeHSTh MOHSATUE CTETIEHHU C LENbIM MTOKA3aTeIeM, BBIIOIHATh TPeoOpa3oBaHus BHIPAKEHUH,
COJIepaKAILMX CTEIEHHU C LEIbIM [TI0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE MPEOOPa30BaHMsI PALMOHAIBHBIX BBIPAKCHHI HAa OCHOBE MPaBUI
JeWCTBUI HaJl MHOTOWIEHAMH U alreOpanyecKuMu ApoOsMu.

PackiagpIiBaTh KBapaTHBIN TPEXUICH HA MHOKUTEIH.



[IpuMeHnsaTh npeoOpazoBaHMs BBIPAXKEHUH Ul pEIEHHs pa3M4yHbIX 3aJad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAbHON IPAKTUKHU.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemarp nmHenHbIe, KBaPATHBIC YPABHEHMS U PAllMOHAJIbHBIC YPABHEHUS, CBOIALIMECS K HUM,
CUCTEMBI IBYX YPABHEHHH C JBYMs IEPEMECHHBIMHU.

[IpoBoauTh IpOCTEHIINE MCCICNOBAaHUS YPAaBHEHWM W CHCTEM YpPAaBHEHUH, B TOM 4MHCIIE C
NpPUMEHEHHEM TpaHuuecKuX NpeACTaBICHUN (yCTaHABIMBATh, UMEET JH YpAaBHEHHE WJINM CHCTEMa
YPaBHEHHH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

IlepexoauTh OT ci10BeCHOM (OPMYIHUPOBKM 3a/auu K €€ alreOpandeckod MOJEIU C IOMOIIbIO
COCTAaBJICHUS] YPABHEHUS UJIM CUCTEMbBI YPAaBHEHUN, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IIOJIYYCHHBIN pe3yibTarT.

IIpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB Il CPAaBHEHUS, OLIEHKM, DEIIaTh JIMHEWHBIE
HEPaBEHCTBA C OJIHOM MEpPEeMEHHON M MX CHUCTEMBI, JaBaTh IrpauyecKyl0 WILTIOCTPALMI0 MHOXKECTBA
pelIeHni HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

[loHuMaTh U UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATUS M SA3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HAaYeHMs), ONpEAEiATh 3HaueHHe (YHKUMU [0 3HAYEHUIO apryMeHTa, ONpeAessaTb CBOWCTBA
¢byHkIuM Mo e€ rpaduky.

Ctpouts rpaduKu dJIeMEHTapHBIX (QYHKIUH BHIA:

y =KX,y =x2,y=x3,y = [X|, ¥ = VX, OIIECBIBATH CBOICTBA YNCIOBOH (YHKIHH IO e rpaduKy.

K xonIy 00yuenus B 9 kijiacce 00y4aromuics MoayduT CIeAYIOIne MPEAMETHBIC PE3YIbTaThI:

Yuciia 1 BbIYHCICHUSA

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAIBHBIE U UPPALMOHAIILHBIE YHCIIA.

BoimonHATe apudMeTHueckue AEHCTBUS C pPALMOHAIBHBIMM 4YHCIAMH, cOuyeTasl YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITTOJIHATH BBIUMCICHUSI C MPPALMOHATILHBIMU YHCIAMHU.

HaxomuTe 3HaueHus CTENEHEH C LEIbIMU IIOKA3aTeNIIMA U KOpPHEH, BBIYHUCIATH 3HAYCHHUS
YKCIJIOBBIX BBIPA)KEHUH.

OxpyryisiTh NEeHCTBUTENbHBIE YMCIIA, BBINOJHSITH NMPUKUIKY PE3yJbTaTa BBIYMCICHUH, OLIEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp sMHElHbIE U KBaJpaTHbIE YPAaBHEHHMs, YPABHEHMsI, CBOIAINMECS K HUM, NPOCTEHUIINE
IpOOHO-pallOHANIbHBIE YPABHEHHUS.

Pemarp cucteMbl IBYX JIMHEHHBIX YpaBHEHUH C JABYMs IMEPEMEHHBIMU W CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIISAETCS JINHEHHBIM.

Pemrate TekcTOBBIE 33424 ANreOpanyecKM CIIoCOOOM C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS HITH
CUCTEMBI JIByX YPaBHEHHH C ABYMS MIEPEMEHHBIMHU.

[IpoBomuTh mpocCTEWIINE HCCIENOBAaHUS YPAaBHEHHMM W CHCTEM YpPAaBHEHHH, B TOM YHCIIE C
IpUMEHEHHEM Tpa(uuecKux NpeACTaBICHUN (yCTaHABIMBaTh, UMEET JHM ypaBHEHHME WIH CHCTEMa
ypaBHEHMH pelIeHUs, €CIIM UMEET, TO CKOJIbKO, U Tpoyee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, N300pakaTh pellleHne HEPaBEHCTB
Ha YMCJIOBOM MPSIMOM, 3aIIMCHIBATh PEIICHHE C TIOMOIIBI0 CHUMBOJIOB.

Pemarp cucTeMbl JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJIpaTHOE
HEpPaBEHCTBO, N300pakaTh pelICHHE CHCTEMbl HEPABEHCTB HA YHCIIOBOM MPSMOIA, 3aMChIBATh PEIICHUE
C IIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELICHUH Pa3IMYHBIX 3a1ady.



DOYyHKIUHA
Pacno3naBaTh (yHKIHMHM W3YYeHHBIX BUAOB. lloKa3bBaTh CXEMAaTHUYECKH pACIOJIOKEHHUE Ha

KOOPJAMHATHOM MJI0CKOCTH TpadukoB GyHkiwid Buga: Yy = kX, y =kx + b,y =k/x,y =ax2 + bx +c,y =
X3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaYCHHIA KO3()(PHUIIUECHTOB, OIIKMCHIBATh CBOMCTBA (DYHKIIHIA.

CTtpouTth 1 N300pakaTh CXeMAaTHICCKH Ipa)UKN KBaJPATHYHBIX (YHKIINH, ONUCHIBATH CBOWCTBA
KBaJPaTUYHBIX (PYHKIUH 110 UX TpaduKam.
Pacnio3naBate KBajpaTHyHylO (GYHKIHIO MO (popMyie, MPUBOJUTH MPUMEPHI KBaJPATUYHBIX
(GyHKIUN U3 peallbHOM KHU3HH, (PU3UKU, TEOMETPUH.
YucJioBbIe MOCJIEA0BATETLHOCTH H POTrPEeCCUH
Pacnio3naBath apupMeTHYECKyl0 M TE€OMETPUYECKYI0 MPOTPECCMU MPH pasHBIX CIOCO0ax
3aJJaHMUA.
BBINONHATE  BBIYUCICHHUST C HCHOJb30BaHHWEM (GOPMYNT N-ro wieHa apuMETHYECKOW U
TEOMETPHYUECKOM MTPOTPECCUi, CYMMBI IIEPBBIX N YJICHOB.
N300pakaTh YIEHBI MOCIEIOBATEIFHOCTA TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.
Pemrate 3amaum, cBs3aHHBIE C YHCIOBBIMH IOCIIENOBATEIBHOCTSMHU, B TOM YHWCIIE 3aJla4d W3
peanbHOH JKU3HU (C UCTIONB30BaHUEM KAJBKYIATOPA, IIH(PPOBBIX TEXHOJIOTHIA).
TemaTn4eckoe NJIAHUPOBAHHE € YY€TOM MPOrpaMMbl BOCITUTAHUSA
PaGouass mporpamma Bocrmmranus MBOY  KambeipeBmmackoit  CIII
peanu3yercsi 4epe3 HCIOJIb30BAHME BOCIUTATEIBLHOIO IMOTEHIMAIA YPOKOB
MaTeMaTHKHU. JTa paboTa OCYIIECTBISETCS B CISAYIOMUX (opMax:
e OOyXJIeHHe OOydaroumxcs coOI0AaTh Ha YpPOKEe OOLIEHPUHATHIE HOPMBI
MOBEJICHMSI, paBUJIa OOLIEHUS CO CTapIIMMU (IIe1arOrMYecKUMH pabOTHUKaMM) U
CBEpPCTHUKaMHM  (0OyYarolMMHCS), TNPUHIUNBI y4yeOHOW  JAMCUMIUIMHBI U
caMOOpraHU3aliH;
e MPUBJICYCHHE BHUMAaHH OOYYarOIUXCsS K IIEHHOCTHOMY acIeKTy HM3Yy4aeMbIX Ha
ypOKax MpeIMETOB, SBJICHHUI, COOBITUH dYepe3: MEMOHCTPAIMIO0 O0y4YaroIIMMCs
IPUMEPOB  OTBETCTBEHHOTO,  TIPa)XJAHCKOTO  IOBEJIEHHs,  IMPOSBICHUS
YeJIOBEKOIIO0MsT U T0OpocepeyHOCTH; oOpaleHrne BHUMaHUSI Ha HPAaBCTBEHHBIC
aCTMeKThl HAYYHBIX OTKPBITHH, KOTOpPbIE M3YYalOTCs B JaHHBI MOMEHT Ha YPOKE;
Ha JIesTeNiell HayKH, TOJHMTUKOB, CBS3aHHBIX C M3y4aeMbIMH B JaHHBI MOMEHT
TeMaMHu, Ha TOT BKJIa/l, KOTOPBI OHU BHECIIM B pa3BUTHE Halllel CTpaHbI U MUpPa, Ha
TOCTOWHBIC TOJPaXaHWsS MPHUMEPHl HMX JKU3HH, HAa MOTHUBBI HX TIOCTYITKOB;
WCIOJIb30BaHNE HA YpOKax MH(OpPMAIINH, 3aTParuBaloleil BaKHBIE COLMATbHbIL,
HPaBCTBEHHBIE, STHUECKHIE BOTIPOCHI;
® JICII0JIb30BAaHNE BOCIIUTATEIbHBIX BO3MOXHOCTEH CoJiepkKaHusl yd4eOHOro mpeaMera
it GOPMHUPOBAHUS Y OOYYAIOIIUXCS POCCHUCKHX TPATUIMOHHBIX JTYXOBHO-
HPABCTBEHHBIX M COLIMOKYJIBTYPHBIX LIEHHOCTEH uepe3 moa00p COOTBETCTBYIOLIMX
TEKCTOB TSI U3YUEHHUsI, TPOOJIEMHBIX CHUTYallui ISt 0OCYKIEHUS B Kilacce;
® UHULIMUPOBaHHE OOCYXIEHUH, BHICKA3bIBAHUNA CBOETO MHEHMS, BHIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIICHHUS K U3Y4aeMBbIM COOBITHSM, JTUIIAM;
® BKJIFOUCHHE B YPOK WIPOBBIX TMPOLEAYP, KOTOpPHIE TIOMOTAOT MOJICPKATH
MOTHBAIMIO OOYYAIONINXCS K TOJYYCHUIO 3HAHWW, HaJaKUBAHHIO IMMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMH B  KJacce, IOMOTAalOT  YCTaHOBJICHHIO
no0poskenaTeabHON aTMoc(epbl BO BpeMsypoKa,
® IPUMCHCHNE HAa YPOKE WMHTEPAKTUBHBIX (OPM pabOThl, CTUMYIHPYIOIIUX
MO3HABATEIBHYIO MOTHBAIIMIO 00yUYarOIINXCS;



® IpUMEHEHHE TPYIIOBOM PadOThl Wi paboThl B Mapax, KOTOPBIE CIIOCOOCTBYIOT
Pa3BUTHUIO HABBIKOB KOMAHIHOW pabOThl W B3aWMOJCHCTBHIO C JPYyTUMHU
00yJaronuMucs;

.BBI60p U HCIIOJIB30BAHHME Ha YpOKax METOAOB,

® YCTAHOBJICHUC YBAXUTCJIIbHBIX,

METOIYK,

OKa3bIBAaOMMNX

BOCITUTATENILHOE BO3/ACHCTBUE HA JTMYHOCTH B COOTBETCTBHU C BOCHHTATEIHHBIM
UJICAJIOM, LIENbI0 U 33JjayaMU BOCIIMTaHMUS;
® UHULIMUPOBAHHUE M TMOJJCPIKKA HCCIIEAOBATENBCKON NESITEIbHOCTH HIKOJIHHUKOB B
¢dbopmMe BKIIIOYEHHE B YPOK Pa3IMYHBIX HCCIEIO0BATEIbCKUX 33/JaHUI, YTO JaeT
BO3MOXKHOCTh OOYYalOIIMMCS MPUOOPECTH HABBIKA CAMOCTOSTEIFHOTO DPEIICHHS
TEOPETUYECKONTIPOOIeMbI, TEHEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX THUIIOTE3,

YBAXKUTCIIBPHOTO OTHOIICHHUA K YYXHUM HACAM,

apryMEHTUPOBAHHS U OTCTAWBAaHUs CBOEH TOUKHU 3PECHUS;

AOBCPUTCIIbHBIX,

HY6.]'II/ILIH01"O BBICTYIIJICHUS,

He(pOopMaNbHBIX OTHOIICHUI

MCKAY YYUTCJIICM U YUCHUKAMU, CO3JJaHUC HAa YPOKaX BMOI_[PIOHaHLHO'KOM(i)OpTHOP'I

Cpebl.
7 KJIACC
HaumenoBanu KouudyecTBO 4acon
Ne e pasgesioB u NeKTPOHHBbIe (L1 (poBbIE)
Bcer Kourpoabsnbl  IIpakTnueck .
n/m TeM JpazoBaTesibHbIE PECYpPChI
0 e padoThI ue padoTsl
NporpamMmsbl
q
B:II[CIJ:I?::GHM bu6mmoreka [IOK
1 ' 25 1 https://m.edso0.ru/7f415b9
PanuyonanbHnie 0
qucia -
AnreGoanteck bubmuorexa [JOK
2 P 27 1 https://m.edsoo.ru/7f415b
1€ BBIPAKEHUS
90
V DaBHCHIS 1 bubmmorexa [JOK
3 paBHe 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA
90
Koopaunats! u bubnuotexa [JOK
4  rpadukm. 24 1 https://m.edsoo0.ru/7f415b
OyHKIIH 90
OBTODCHIE I but6mmoreka [IOK
5 P 6 1 https://m.eds00.ru/7f415b
000011IEHNE
90
OBIIIEE
KOJIMYECTBO 102 > 0
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YACOB I10

[TPOIT'PAMME
8 KJIACC
N HanMenoBame Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
(undposbie)
n/ pazaeroBuTeM Bcer  Kourpoabubl = IIpakrnyecku
o0pa3oBaTe/ibHbIE
1| NnporpamMmbl 0 e padoThl e padoThbl
pecypchl
q
Bg;ii;HHH bu6nmoreka [IOK
1 ' 15 https://m.edsoo.ru/7f417af
KBanpathbie 8
KOpHH -
Yucna u
BBIYMCJICHHSL. bubmuorexa [JOK
2 Crenenb ¢ 7 https://m.edsoo.ru/7f417af
LEABIM 8
MOKa3aTejaemM
Az::ip;imszzxn bubnuorexa [JOK
3 © BRIpWAE o 5 1 https://m.edsoo.ru/7f417af
KBagpartusiit 3
TPEXUWIEH -
A
E;file:Ij;KH bubmmorexa [JOK
4 © BHPACHIL. 15 1 https://m.edsoo.ru/7f417af
Anrebpanyecka 3
s IpoOb -
Z:a;;eHHCIE:I bubmmorexa [JOK
5 P ’ 15 1 https://m.edsoo.ru/7f417af
KBagparusie 8
ypaBHEHUs -
zp aj;elfi’; :‘ Bu6miorexa [TOK
6 CPABCHUTEA. 13 https://m.edsoo.ru/7f417af
Cucrembl 3
ypaBHEHUH -
YpaBHeHus u bubmuotexa [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepasencrBa 8
OyHKITUH. bu6mmoreka [JOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417af
TIOHSATHUS 8
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DyHKIMH. bubnuorexa [IOK
9 Yucioseie 9 https://m.edsoo.ru/7f417af
byHKITII 8
oBToberIe 1 bubmuoreka [JOK
10 P 6 1 https://m.edsoo.ru/7f417af
00o00mIeHNe 3
OBILIEE
KOJIMYECTBO
YACOB I1O 102 > 0
[MPOTPAMME
9 KJIACC
KounuectBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3ejioB  TeM Bcer  Kourpoabn  IIpaktuHueck
n/m o0pa3oBaTe/bHbIE
NporpaMMbI 0 e padoThl ue padoThbl
pecypcsl
:Szﬁiilmﬂ bubmuoreka [JOK
1 . ’ 9 https://m.edsoo.ru/7f419
JleiicTBUTENbHBIE
dog
qucna
YpaBHeHud U
HEPaBEHCTBA. bub6nuorexa [IOK
2 YpaBHEHHs C 14 1 https://m.edsoo.ru/7f419
OJIHOM dos
IIEpEMEHHOM
Zpa;:eHHIE:I bubnmuoreka [JOK
3 cPaBeHCTEa. 14 1 https://m.edsoo.ru/7f419
Cucremsl
. dos
ypaBHEHUH
YpaBHeHus u bubmuotexa [JOK
4 HepaBeHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasenctpa dosg
bu6mmorekxa [IOK
5 OyHkimu 16 1 https://m.edsoo.ru/7f419
dos
YucnoBslie bubmuoreka [JOK
6 mocnenomarensHo 15 1 https://m.edsoo0.ru/7f419
CTH dosg
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IToBTOpEHME,

POI'PAMME

000011IEHHE bubnmoreka [JOK
! N ’ 18 https://m.edsoo.ru/7f419
CUCTEMAaTHU3aLUA
7 dos
3HAaHUNU
BIIEE KOJIMYECTBO
ACOB 11O 102
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