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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBisSeTCS OJHMM W3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHMsA: OHA
o0ecrieynBaeT M3y4yeHHE APYIMX AUCLMILIMH, KaK €CTECTBEHHO-HAyYHOro, TaK U T'yMaHUTAPHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOAOIDKEHHS 0Opa3oBaHMS W B MOBCEIHEBHOM JKH3HU.
Pazputne y oOydaromuxcs Hay4yHbIX MPEICTABICHUA O IPOUCXOXKICHUH U  CYIIHOCTH
anredpandecKkux a0CTPaKIHiA, CIOCO0E OTPAKEHUSI MATEMATHYECKON HAYKOH SBJICHUI U MPOILIECCOB
B IIpHpoJie M OOIIEeCTBE, POJIM MAaTEeMATUYECKOI'O MOJEIMPOBAHUS B HAayyHOM IIO3HAHUU U B
NpPaKTUKE CHocoOCTBYeT (HOPMUPOBAHMIO HAYYHOTO MHMPOBO33PEHHS M KAueCTB MBIILJICHHUSA,
HEOOXOAUMBIX Ul aJanTalud B COBpeMEHHOM LudpoBoMm oOmectBe. M3yuenue anreGpbl
o0ecrieunBaeT pa3BUTUE yYMEHHUs HaAOII0AAaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JCHUCTBHUS U
BBIBOZIbI, (OpMYJIMpOBaTh yTBepxkAeHus. OcBoeHue Kypca anreOpbl oOecreurBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS! OOy4arolIUXCs: OHU HCIOJIB3YIOT JCAYKTUBHBIE W WHAYKTHUBHBIC
paccyxxaeHus, o000IIeHne U KOHKPETU3a1uo, abcTparupoBanye u anajgoruto. O6ydenue anredpe
IpeIoiaracT 3HauYUTENIbHbIA O0BEM CAMOCTOATEIBHOW JEATEIBHOCTH O0YYarolMXcs, MO3TOMY
CaMOCTOSITENIbHOE PELICHUE 3314 SIBJIETCS peaau3alell 1eaTelIbHOCTHOrO MPUHIUIA 00yUeHHMSL.

B ctpykType nporpammsl yueOHOTO Kypca «Asredpa» s OCHOBHOTO OOIIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHMMAIOT COJEP)KATENbHO-METOAUYECKUE JIMHUU: «Yucna U BBIYUCICHUSY,
«AnreOpanyuecKkue BBIPOKEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkmum». Kaxkmas u3 stnx
COJIEPKaTEIbHO-METOAUYECKHUX JIMHUI Pa3BUBAETCS Ha NMPOTSDKEHUM TPEX JIET U3YYEHHUs Kypca,
B3aUMOJICHCTBYSl C APYTUMH €ro JUHHSIMH. B Xone m3ydeHHs y4eOHOro Kypca O0y4aromuMcs
IIPUXOJUTCS JIOTMYECKH PacCyXAaTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B CcBs3M ¢
3TUM B IMporpaMMy YydeOHOro Kkypca «AuredOpa» BKIIOUYEHbl HEKOTOpPbIE OCHOBBI JIOTHKH,
IpeJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jieiax MaTeMaTHYecKoro o0pa3oBaHUs M CIIOCOOCTBYOIINE
OBJIAJICHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCAJILHOTO MaTeMaTHUYeCKOTo si3blka. CoaepkaTesbHON 1
CTPYKTYPHOM OCOOEHHOCThIO y4eOHOro Kypca «Amnredpa» sBISETCS €ro WHTETPUPOBAHHBIN
Xapaxrep.

Conepxanue muHUN «HHcaa U BBIYUCIEHUSD CIY’)KUT OCHOBOHM JJISl JAJIBHEHIIETO0 U3YyYEHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y O0YUaIOLIUXCsl JIOTHUECKOT0 MBIIUIEHUS, (POPMHUPOBAHUIO
YMEHHUS T0JIb30BaThCsl AITOPUTMaMH, a TakkKe MPHOOPETEHUI0 TPAKTUYECKUX HaBBIKOB,
HEOOXOIUMBIX JJI IOBCEIHEBHOM XHW3HU. Pa3BUTHE MOHATUS O UYMCIE HA YPOBHE OCHOBHOI'O
o011ero o0pa3oBaHus CBSI3aHO C pAllMOHAIILHBIMU M UPPALMOHAIBHBIMU YHCIaMU, (OPMHUPOBAHUEM
NPEJICTAaBICHUNA O JNEHCTBUTEILHOM YHUCIE. 3aBEpIICHHE OCBOEHHUS YHMCIOBOW JMHUU OTHECEHO K
cpeaHeMy ooiieMy 00pa30BaHHUIO.

CopepxaHue AByX anredpanyeckux JUHUN — « Anredpandecke BhIpaXeHHUs» U «Y paBHEHUS
U HEPaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHMIO Yy OOYHYAIOUIMXCS MaTeMaTHYeCKOro arrapara,
HEOOXOOUMOro i pelieHHus 3ajJad MaTeMaTUKH, CMEXKHBIX TMpEeAMETOB U MPaKTHUKO-
OpPUEHTHPOBAaHHBIX 331a4. Ha ypoBHEe OCHOBHOro o0mero ooOpa3oBaHus Y4eOHBIH MaTepual
ITPYNIUpPYEeTCsT BOKPYT pAlMOHAJIbHBIX BBbIpaXEHMH. Anredpa JIEeMOHCTPUPYET 3HAuYEHHE
MaTEMaTUKU KaK sI3bIKa JUIsl MOCTPOECHHUS MAaTEMATHUYECKUX MOJENEH, ONMCAaHUSA NPOLECCOB M
ABJIEHUN peanbHOro Mupa. B 3agaum oOyueHus anreOpe BXOAST TakKe JanbHEiIIee pa3BUTHE
ITOPUTMUYECKOTO MBIIIUIEHUS, HEOOXOIMMOT0, B YaCTHOCTH, JUIsI OCBOCHUS Kypca MH(POPMATHKH,
U OBJIaJIeHHE HaBBIKAaMHU JEIyKTHUBHBIX paccyxaeHuid. IIpeoOpa3oBaHre CHUMBOJBHBIX (HOpM
CHOCOOCTBYET pa3BUTHIO BOOOPaKEHMS, CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKUMOHAIbHO-TpadUYECKOW  JIMHUM  HAIEJIEHO  Ha  [OJIyueHUue
00yJarmuMuUCs 3HAHUNA 0 (QYHKIMSIX KaK BaKHEHUINIEH MaTEeMAaTHUECKON MOJENH ISl ONMCAHUS U
UCCIICIOBAaHMs pa3HOOOpa3HbIX IPOLIECCOB U SABICHMH B mpupojae M obmecre. M3yueHue
MaTepuaja CIOCOOCTBYET pa3BUTHIO Yy OOYyYarOIIMXCS YMEHHS UCIONb30BaTh pa3IHuHbIC
BBIPa3UTENIbHbIE CPEJICTBA fA3bIKA MAaTeMaTHKH — CJIOBECHBIC, CHMBOJMYECKHE, IpaduyecKue,
BHOCHUT BKJIaJ B (pOPMUPOBAHUE MPEJCTABICHUI O POJIM MAaTEeMAaTUKU B PAa3BUTUH LIMBUIM3ALUU H
KYJIBTYPBIL.



CormacHo yuyeOHOMY IUIaHy B 7-9 Kjaccax m3ydaercs yuyeOHBIM Kypc «Anredpay, KOTOPBII
BKJIIOUAET  CJIEAYIOIIME OCHOBHBIE  pa3ienbl  coaepkaHus: «Yucina U BBIUKCICHUS,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenne yuebHoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Hezemo), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIETIIO).

COILEPKAHUE OBYYEHUSA
7 KJIIACC

Yuciia 1 BBIYMCICHUSA

Jpobu 0ObIKHOBEHHBIE U JECSITHUYHBIC, TIEPEX0/] OT OAHON (OPMBI 3amucu Ipodeil K Ipyroil.
[ToHsiTME pallMOHAIBHOTO YMCIIA, 3allMCh, CPABHEHUE, YIOPSJIOYMBAHHUE PALUMOHAIBHBIX YHUCEIL
ApudmeTrnueckue NEHCTBUS ¢ palliOHAIbHBIMU YnciaamMu. Pemienue 3anay u3 peaabHOU MPaKTHUKU
Ha YacTH, Ha POOH.

Crenenb ¢ HaTypaJlbHBIM TIOKa3aTelieM: OMpeJesieHrne, NMpeoOpa3oBaHUE BBIPAXKEHUI Ha
OCHOBE OIpe/IeNIeHus, 3anuch OoapmMX yucen. [IponeHTsl, 3anuck NTpPOLUEHTOB B BUAE JIpoOH U
IpoOu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 33aJayd Ha MPOLEHTHI, pPelIeHHEe 3a/ad U3 pealbHON
MPAKTUKU.

[IpuMeHeHre NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOXKHUTENIN HATypaJIbHbIX YHCEI.

PeanbHbIE 3aBUCHMOCTH, B TOM YHCIIE IPSMasi M 00paTHast IPOIOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHHUS C MEPEeMEHHOM. JlomycThmble 3HAYEHUS
nepeMeHHbIX. [IpencraBneHre 3aBUCUMOCTH MEXIy BelIWYHMHAMH B Buae (Gopmynbl. Beraucienus
no ¢opmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPKEHHH, TOXKIACCTBEHHO DPABHBIC BBIPAKCHUS,
npaBuia NMpeoOpa3oBaHUs CyMM U TPOM3BEAEHUI, MpaBHUia PACKPBITUS CKOOOK W MPUBEAECHUS
MOJI0OHBIX CIaraeMbiX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I1I0Ka3aTeIIEM.

OpHowienbl U MHorowieHsl. CreneHb MHorouseHa. CioxkeHHE, BbIYUTaHHE, YMHOXKEHUE
MHOTo4JI€HOB. POpMyJIbl COKpAIIEHHOIO YMHOXEHHS: KBaJapaT CyMMbl M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IMpaBWiia IMpeoOpa3OBaHUs YpaBHEHHUS, PABHOCHIBHOCTH
YpaBHEHUM.

JInneliHOEe ypaBHEHHME C OJTHOW EPEMEHHOM, YUCIIO KOPHEN JIMHEHHOTO YPABHEHUS, pELICHUE
JUHENHBIX ypaBHeHHH. COCTaBIIEHNE ypaBHEHUH 110 YCIOBUIO 3aaul. PeneHne TeKCTOBBIX 3a7a4 ¢
MMOMOUIBIO YPABHEHU.

JluneliHoe ypaBHEHUE C ABYMs NEepeMEeHHbIMH U ero rpapuk. Cucrema ABYX JIMHEHHBIX
YpaBHEHUW C JBYMS TIEPEMEHHBIMH. PelieHwe CHCTeM YpaBHEHHH CIOCOOOM ITOJCTAaHOBKH.
ITpumeps! pemieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Touku Ha npsmMoil. UncinoBsle TpoMexyTku. PaccTosiHue MeX Iy 1ByMSI TOUKaMHU
KOOPJIMHATHOW IIPSIMOM.

[TpsamoyronbHas cucrema koopaumHaT, ocu OX u Oy. AbGcuucca M opAMHATA TOYKH Ha
KoOpAMHATHOM IulockocTH. [Ipumepbl rpadukoB, 3amaHHBIX Qopmynamu. YUrteHue rpapukoB
peanbHbIX 3aBucuMocTel. [lonstre Qpynkiun. I'paduk pynxmuu. CpoiictBa QyHkiuil. Jluneinas
bynkiwms, e€ rpapuk. ['padux dynkuuu y = |X|. ['paduyeckoe perieHne TUHEHHBIX ypaBHEHHH U
CUCTEM JIMHEHHBIX YPAaBHEHUMN.

8 KUIACC

Yucsa v BbIYUCICHUSA

KBagparueiii kopenb u3 umcna. [loHsaTtne 00 wuppanuoHaabHOM 4dwHcie. JlecaTuyHbie
npuOJIMKEHNsT UPpAlMOHANBHBIX YHcen. CBolcTBa apu(METHUYEeCKUX KBAJpPaTHBIX KOPHEH M HMX
IPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHHUM U BhIYKCICHUSIM. [lefiCTBUTEIbHBIC YHCTIA.

Crenens ¢ 1enbIM NI0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3alnch YHCa.

Anredpanyeckne BbIPaKeHUs



KBaznpaTHblil TpEXUIICH, Pa310KEHUE KBAAPATHOIO TPEXUICHA HA MHOKUTEIIN.

Anrebpanueckast ApoOb. OCHOBHOE CBOMCTBO anredpanueckoil napobu. Croxenue,
BbIUUTAHUE, YMHOXEHHE, JAeJeHHe anreOpanyeckux IpoOei. PannoHanbHbIE BBIPAKEHHUS U HUX
peoOpazoBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyrna KOpHEW KBaapaTHOTO YypaBHeHusi. Teopema Buera.
Pemenve ypaBHeHUWH, CBOASIIMXCS K JMHEHHBIM | KBaapaTHbIM. [Ipocreiimme apoOHO-
paloHaIbHbIE YpaBHEHUS.

I'padguueckass uHTepHpeTanys ypaBHEHMH C JBYMsS MEPEMEHHBIMH M CHUCTEM JIMHEMHBIX
YPaBHEHHUH C ABYyMs II€peMEHHBbIMU. [IpuMepsl pemenus cucTeM HEIMHENHBIX YPAaBHEHUN C ABYMs
IIEPEMEHHBIMH.

Perienue TekCTOBBIX 3ajau anredpandeckuM CrocoOoM.

YucnoBble HEpaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHOM epeMeHHOU. CHUCTeMbl TMHEHHBIX
HEPaBEHCTB C OJHOW IIEPEMEHHOM.

DOyHKIUHA

[Tonsatue Qynkmuu. OOIaCTh ONMpeneNeHuss ¥ MHOKECTBO 3HaueHWH (QyHKIuu. CrocoObl
3a1aHus QYHKIIHA.

I'padux ¢pynkunu. Urenue cBoicTB pyHkuuu no e€ rpaduky. [Ipumepsr rpadhukoB GyHKINH,
OTPa)KAIOIUX PealbHbIE IPOLIECCHI.

@OYHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO HPONOPLUOHAIBHBIE 3aBUCUMOCTH, HX
rpadpuxu. OyHkuuun y = X2,y = X3,y = VX, y=|x|. T'padudeckoe pemrenme YpaBHEHUH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yuciia ¥ BbIYMCIICHUSA

ParyonasnbHble 4Kcia, MppalMOHANbHBIE YUCIA, KOHEYHblE U OECKOHEYHBbIE JIECATUYHbIE
npobu. MHOXECTBO JEMCTBUTEIBHBIX YHUCEN, JIEHCTBUTENIbHBIE 4YHCIIa Kak OECKOHEUYHbIE
JieCATUYHbIe ApoOH. B3auMHO 07HO3HAUYHOE COOTBETCTBHE MEXKJy MHOXKECTBOM JIEHCTBHUTEIBHBIX
yuceln U KOOPAUHATHOW MPSMOM.

CpaBHeHUEe JI€HCTBUTENBHBIX YHCeN, apudmMeTHueckue JeHCTBUA C JeHCTBUTENBHBIMU
YHUCJIaMHU.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBLHOCTH MIPOLIECCOB B OKPYXKAIOIEM MUPE.

[TpuOmmk€HHOE 3HAYEHHME BEJIWYMHBI, TOYHOCTb MNpuoOIMxkeHus. OKpyrjieHue 4uces.
[Tpukuaka v OLEeHKa pe3yIbTaTOB BEIYNCICHUM.

YpaBHeHusI M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAIINXCS K JIMHEMHBIM.

KBagpatHoe ypaBHeHMe. Pemenne ypaBHEHMI, CBOJAIIMXCS K KBaJpaTHBIM. bHKBajgpaTHOE
ypaBHeHue. IIpuMmepsl pelieHuss ypaBHEHUN TPETbEH M YETBEPTOM CTEIECHEH DPA3jOKEHHEM Ha
MHOKUTEH.

Pemenne npoOHO-paliMOHANBHBIX ypaBHEHMH. PeleHne TEKCTOBBIX 3a/1au aireOpandecKum
METOJIOM.

VYpaBHeHHe ¢ JABYMs IEpeMEHHBIMH M ero rpaduk. PemieHuwe cucreM IBYX JHMHEHHBIX
yYpaBHEHUH € JByMSl IEepeMEHHbIMHU. PerieHuwe cucreM JBYX YpaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOHM cremeHu. ['paduyeckas MHTepHpeTalusi CUCTEMbl YpaBHEHHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpanyeckKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JIMHEWHBIX HEPABEHCTB C OJHOM IIEpEeMEHHON. PemeHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHON mepeMeHHOW. KBanmpaTHeie HepaBeHcTBa. ['paduueckas wHTEpHpeTamus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBagpatnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. I[lapa®ona, KOOpAMHATBHI BEPIIMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.



I'paduku Gyrxmii: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| , 1 ux cBoiicTsa.

YucioBble MOCIE10BATEILHOCTH H IPOrPecCuH

[TonsiTie 4YMCIOBOM IOCJIENOBATEIBHOCTH. 3aJaHME IIOCIENOBAaTENIBHOCTH PEKYPPEHTHON
dbopmyoit u hopmyIoi N-ro dieHa.

Apudmerndeckas u reomeTpudeckas nporpeccu. @opmyisl N-ro wieHa apuMeTndeckon u
r€OMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHre 4IeHOB apu(METHUECKOW M TeOMETPUYECKOM IpOrpeccuii TOYKaMu Ha

KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBIN POCT. CII0KHBIE POLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHHUS IIpOrpaMMbl  ydyeOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCS:
1) narpuoTnyeckoe BOCIIUTAHUE:

- MpOSIBJIEHHEM HHTEpeca K MPOLUIOMY M HACTOSAILIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOLICHHEM K JIOCTHIJKEHUSAM DPOCCHUHCKHX MAaT€MaTMKOB W POCCUICKOM MaTeMaTH4eCKOU
IIKOJIBI, K HCITOJIb30BAHMIO ATHX JTOCTHIKCHUH B IPYTUX HAyKax M MPHUKIATHBIX chepax;

2) rpa:KIaHCKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

- TOTOBHOCTBIO K BBHINOJHEHUIO OOS3aHHOCTEH TpaKIaHWHA W peajHu3allid €ro Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJICHUH, IPOLEAYpP TPakJaHCKOIro odlecTBa (Hampumep, BbIOOPHI, OIPOCHI), FOTOBHOCTHIO K
OOCYX/IEHUIO THMYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTUYECKUM HMPUMEHEHHEM JOCTHXKEHHH
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUECKHUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHHE:

- YCTaHOBKOW Ha AaKTHMBHOE YYacTHE€ B pEIIEHWU NPAKTHUUECKHUX 3a7ad MaTeMaTHU4ecKOi
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHYECKOro 0Opa3oBaHuUs Ha MPOTSKEHUU BCEH
YKU3HU JUISl YCIIEHIHOM Mpo(deccnoHalIbHOM AESITENbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U MOCTPOEHHEM MHIMBHYyaJbHOM TpPAaeKTOPUH OOpa3oBaHMs H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

- CIOCOOHOCTHIO K AMOLIMOHAIIBHOMY U 3CTETHUYECKOMY BOCIPHUATHIO MaTEMaTHUYECKUX OOBEKTOB,
3a/a4, PpEUICHWM, pacCyXICHMH, YMEHMIO BHJETh MaTEMaTHYECKHE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHMA:

- OpHeHTaluued B JeATEJIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX HpeICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUA YEJIOBEKa, IMPHPOJbI M OOIIecTBa, MOHUMaHUEM
MaTeMaTUYeCKOll HayKu Kak cdepbl 4eIO0BEUeCKOM JAeATeIbHOCTH, STAaloB €€ pa3BUTHS U
3HAUYMMOCTH JUIsl Pa3BUTHUS LUBUIIM3ALUH, OBJIAJIEHUEM SI3bIKOM MaTEMaTUKN U MaTEMAaTHYECKOU
KyIbTYpOH KaK CpeICTBOM IIO3HaHHS MHpa, OBJIAJEHUEM MPOCTEHIINMU HaBBIKAMU
MCCJIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) ¢usuyeckoe BocmuTAHHE, (POPMHPOBAHHE KYJIbTYPbI 310POBbSl U IMOLHOHAJIBHOIO

Os1aromostyqust:

- TOTOBHOCTHIO NPUMEHSITh MaTEMaTHUECKHE 3HAHUS B HMHTEPEcax CBOETO 3J0POBbs, BEIEHUS
3JI0pOBOT0 00pa3a JKM3HU (310pOBOE MUTAHHE, COATTAHCUPOBAHHBIA PEXHUM 3aHATHH U OT/bIXA,
perynsapHas Qu3ndeckas akTUBHOCTD), C(OOPMHPOBAHHOCTBIO HaBbIKa pedIeKCHH, TPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO e MpaBa Jpyroro 4enoBeKa;

7) 3K0J10THYECKOE BOCTIUTAHME:

- OpHUCHTalMeH Ha NpPUMEHEHHE MAaTeMaTW4YeCKHX 3HaHUM MAJs peuleHus 3agad B 00JIacTH
COXPAaHHOCTH OKPY’KAaIOLEH Cpelbl, IUIAHWPOBAHHSA IIOCTYIIKOB M OLIEHKM HMX BO3MOKHBIX
MOCJIECTBHM JJIs1 OKpY’KaroIIel Cpeabl, 0CO3HAHHEM TIJI00aJBHOIO XapakTepa SKOJIOTHYECKUX
npo0JIeM U yTeH UX PEIICHHS;

8) aganTanusa K H3MEHAIMMCS YCIO0BHAM COLMAILHONH M IPUPOAHOI Cpelbl:



TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHUSX HEOINPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4€pe3 MPAKTHUUECKYIO NeATEeIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y APYTHX
JroJiel, mpruoOpeTaTh B COBMECTHON JEATEIbHOCTU HOBbIC 3HAHMS, HABBIKM M KOMIIETCHIIMH U3
OTIBITA IPYTHUX;
HEOOXOIUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4ucie (OpPMYyIUPOBATH HJEH,
MOHATHS, TUNIOTE3bI 00 OOBEKTaX M SIBICHHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYaIUIO KaK
BBI30B, TpPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMble pEIICHUS U JeHCTBUS,
(dbopMyIUpOBATh U OLIEHUBATH PUCKU U MOCIEACTBUSA, GOPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue 1ecTBUA:
BBISIBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB, MOHSITHIA,
OTHOIICHUA MEXIy HOHATUSAMH, (HOPMYIHPOBATH OINpPENEICHHUsS MOHATHH, YCTaHABIMBATh
CYIIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIIMU, OCHOBAHUS JIJIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;
BOCIIPUHUMATh, (HOpPMYIHpOBaTh U MPEOOPa30BBIBATH CYKICHUS: YTBEPIUTENIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U 00IIKE, YCIOBHEIC,
BBISBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHBOpEYHs B (QakTax,
JNAHHBIX, HAOJIOJEHUSAX W YTBEPXKIACHUSAX, TMpeaIaratb KpPUTEPUM [UJII  BBISIBICHUSA
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;
JiefaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa3buparh Jo0Ka3aTeJbCTBA MaTEMAaTHMUECKUX YTBEPKIEHUH (MpsMble U OT MPOTUBHOIO),
MPOBOAWTH  CAMOCTOSITENIbHO  HECTOXKHBIE — JOKAa3aTeNbCTBA ~ MaTeMaTHUeCKUX  (PaKToB,
BBICTPAWBaTh AapTryMEHTAIMIO0, TPHUBOJAUTH TMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKICHHUS,
BbIOMpaTh Croco0 pelieHus y4eOHOH 3anadyu (CpaBHMBAaTh HECKOJIBKO BapMAaHTOB PEIICHUS,
BbIOHMpaTh HanOoIIee MOAXO SN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:
UCIIONIb30BaTh BOIPOCH KaK HCCIIENOBATENIbCKUI WHCTPYMEHT TMO3HaHUs, (OpMyIUpOBaTh
BONPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEILHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;
MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IJIaHY HECIIOXKHBIN 3KCIIEPUMEHT, HEOOIbIloe
UCCIIEIOBAaHHE MO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEX]Ty COOO0M;
CaMOCTOSITENIbHO (OpMyNIHpoBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJbTaTaM IpPOBEAEHHOTO
HaOJII0/IeHUs, MCCIIEIOBAHUS, OIIECHUBATh IOCTOBEPHOCTD MOJIYYEHHBIX Pe3yJIbTaTOB, BBIBOJOB U
0000I1IEHHI;
MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCa, a TAK)KE BBIABUTATH MPEINOI0KEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaunmeii:
BBISIBJISITH  HEJOCTATOYHOCTh M W3OBITOYHOCTh HMH(OpPMAIMH, JAHHBIX, HEOOXOMUMBIX s
pelleHus 3aauu;
BHIOMpaTh, AaHAM3UPOBATh, CHCTEMATU3UPOBATh W  HWHTEPIPETHPOBATH HHGOPMAIIUIO
pa3IMYHbIX BUJOB U (hOPM IMpe/ICTaBICHHUS,
BEIOUpaTh (QopMy TpeiacTaBieHHUs WHOOPMANMKA W WUIFOCTPUPOBATH pPEIIAEMbIC 3aJa4d
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;
OIICHUBATh HAAGKHOCTh WH(POPMAIMK 1O KPUTEPHUSAM, MPEATOKEHHBIM YUYUTEIIEM WU
c(hOpMyJIHPOBAHHBIM CAMOCTOSITENHLHO.

KoMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:



- BOCIPHHHUMATH U (YOPMYIHUPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMH OOLLIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIpaXXaThb CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y pPellIeHus 3ajaul, KOMMEHTHUPOBATh MOJYyYSHHBIN pe3ysIbTar;

- B Xo0ze OOCYXIeHHMS 3aJaBaTh BOIPOCHl IO CYLIECTBY OOCYXIAaeMOH TeMbl, IMPOOJIEMBI,
pelmaeMoil 3aJaun, BBICKAa3bIBaTh UJEH, HAllEJICHHbIC HAa MOUCK PELICHHs, COMOCTABIATH CBOU
CYXJIEHUS C CY)KICHHUAMHU JPYIHX yYaCTHUKOB JUAIOTa, OOHAPYKHUBATh PAa3JInYMe U CXOJICTBO
MO3UIHI, B KOPPEKTHOU hopMe GOpMyIUPOBATH Pa3HOTIACHS, CBOM BO3PAKEHUS;

- [PEeACTaBIATh pe3yJNbTaThl pPEIIEHUs 3a7aud, »>SKCIEPUMEHTAa, MCCIEJOBAHUS, IIPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (QopMaT BBICTYIUIGHHS C Y4€TOM 3a/Jad Mpe3eHTaluu U
0COOCHHOCTEH ayAUTOPHH;

- [IOHMMaThb W HCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M HMHAMBHMIYaJbHOM pabOTHI INpu
peleHny y4eOHbIX MaTeMaTHUeCKUX 3aj1ay;

- NPUHUMATH LI€Jb COBMECTHOH JEATENbHOCTH, INIAHUPOBATh OPraHU3alI0 COBMECTHOU paboThI,
pacrpenensits BUABl pabOT, JOTOBapHBaThCs, OOCYXXKIaTh MPOIECC U pe3ynbTarT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

- y4acTBOBaTh B TpymmoBbIX ¢opMax paboThl (0OCYKAeHHS, OOMEH MHEHHUSMH, MO3TOBbBIE
LITYPMbl U JIPYTUE), BBINOJIHATH CBOI 4YacThb pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
OPYTMMH YJ€HAMU KOMaH[bl, OLIEHMBAaTh KAadyeCTBO CBOEro BKJIaJa B OOIMIMIA TPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

- CaMOCTOSITEIbHO COCTAaBJIATH IJIaH, AITOPUTM peIleHus 3adadu (WIH ero 4acTh), BbIOMpATh
croco0 pemieHduss ¢ y4ETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJVIEKT:

- BJaJeTh cHoco0amMH CaMONpPOBEPKHM, CaMOKOHTpPOJIA TIpoliecca M pe3yibTaTa pelIeHHs
MaTeMaTHYeCKOM 3aa49M;

- NpeABUAETHh TPYOHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpHM pELIEHUM 3aJadd, BHOCUTH
KOPPEKTHUBBl B JESITEIbHOCT Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

- OLEHUBaTh COOTBETCTBUE pe3yjbTaTa JEATEJIbHOCTH IIOCTABJICHHOW LEINM M YCJIOBHSIM,
OOBSACHATH TPUYUHBI JOCTUKESHHS U HEIOCTIKEHUS 11€]I, HAXOAUTh OIIMOKY, aBaTh OIICHKY
NpUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K xonHmy oOyuenus B 7 KJjacce OOydYarOIMMICS TOMYYUT CIACAYIOIIME TMPEIMETHBIE
pE3yJIbTaThI:

Yucsia v BbIYUCICHUSA

BoinonHsATh, coueTas yCTHbIE M THUCHbMEHHBIE MPHUEMBI, apudmeTHyecKkue IeHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3Ha4eHUs1 YHCIOBBIX BBIPAXKEHUH, IPUMEHATH Pa3HOOOPA3HbIE CIIOCOOBI U MPUEMBI
BBIUMCJICHHSI 3HAUEHUI APOOHBIX BBIPAXKEHHM, COlepKalIX OOBIKHOBEHHBIE U IECATUYHbIE IPOOH.

[Tepexoaute OT OMHON (OPMBI 3amMHMCH YHMCEN K JIpyroil (mpeoOpa3oBHIBaTh JECATUUYHYIO
IpoObb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BbINOTHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHUM, OLIEHKY 3HAYEHUI YHCIOBBIX
BBIpKEHUM. BBIMOIHATH AEHCTBUSA CO CTENEHSIMU C HATYPAJTbHBIMU MTOKA3aTEIISIMU.

[TpuMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYpaJbHbIX YHCEI.

Pemiate mpakTHKO-OPUEHTUPOBAHHBIE 3aJauyd, CBSI3aHHbIE C OTHOUICHUEM BEIWYMH,
MPOMOPLUUOHAILHOCTBIO BEJIMYHMH, MPOLIEHTAMU, UHTEPIPETUPOBATh PE3YIbTaThl PELICHUS 3a7a4 C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs



Hcnonp30BaTh anredpandyeckyid TEPMUHOJIOTUIO U CUMBOJHKY, MPUMEHATH €€ B Ipolecce
OCBOCHUS y4eOHOr0 MaTepuarna.

HaxoauTs 3HaueHus: OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAUCHUIX IEPEMEHHBIX.

BrInonHATs TpeoOpa3oBaHus LEIOr0 BBIPAKEHUS B MHOTOUYICH MPUBEIACHHEM IOAOOHBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BrInonaHsATs yMHOXKEHHE OJJHOUJICHA HA MHOTOWICH U MHOTOYJIEHA HA MHOTOWIEH, IPUMEHSATh
dbopMyIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBISITh Pa3I0KEHUE MHOTOWICHOB HA MHOXKHUTEIN C TTIOMOIIBIO BEIHECEHHS 32 CKOOKHU
001Iero MHOXUTEJIS, TPYNIUPOBKYU ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh MpeoOpa3oBaHuss MHOTOUYICHOB JJISl PEIICHUS PA3IMYHBIX 3a/1a4 U3 MaTEMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATIbHON MTPAKTUKH.

Hcnonp30BaTh CBOICTBa cTENEHEl C HaTypalbHBIMU IOKAa3aTeIsIMH ISl MpeoOpa3zoBaHUs
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS MpaBuiIa NEPEXoaa OT
MCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. IIpoBepsTh, SBISIETCS JIM YUCIO KOPHEM YpaBHEHUSI.

[TpumensTh rpaduueckre METOIBI IPH PEIICHNUN JIMHCWHBIX YPAaBHEHUHN M UX CHCTEM.

[TonGupath mpuUMepsl Map YUCEN, SBISIOMIUXCS PEIICHUEM JIMHEHHOTrO ypaBHEHUS C ABYMS
MepEMEHHBIMH.

Ctpouth B KOOPJUHATHOM TIOCKOCTH IpaUK JTMHEHHOTO YpaBHEHHUS C IBYMsI IIEPEMEHHBIMU,
MOJIB3YACH TPaUKOM, IIPUBOAMUTH MIPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cuctemMbpl ABYX JIMHEHHBIX YpPaBHEHHMIl € JABYMsS IMEPEMEHHBIMU, B TOM YHCIIE
rpadU4ecKy.

CocraBnATh W pellaTh JUHEWHOE YpPaBHEHHUE WM CHUCTEMY JIMHEWHBIX YpaBHEHUN IO
YCIIOBHIO 3aJa4y¥, WHTEPIPETHUPOBATH B COOTBETCTBHU C KOHTEKCTOM 3aJaud TOJYYCHHBIN
pe3ynbTar.

DOyHKIUUHA

N300paxaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPJIMHATAM,
Jy4d, OTPE3KU, HHTEPBAJIBI, 3aIMHUCHIBATH YHUCIIOBBIE TPOMEKYTKH Ha aNreOpanyecKoM s3bIKE.

OTMmedaTh B KOOPAMHATHOM TJIOCKOCTH TOYKH MO 33JaHHBIM KOOpJIUHATAM, CTPOUTH rpaduxu
nuHeNHbIX QyHKuMid. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuceIBaTh ¢ TOMOIIBbIO (PYHKITHI M3BECTHBIE 3aBUCUMOCTH MEXAY BEIHMUYMHAMHU: CKOPOCTD,
BpeMsi, PaCCTOSIHHE, 1I€HA, KOJIMYECTBO, CTOUMOCTh, IIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauth 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Torumate Tpaduyueckuii cmocod TNpeACTaBICHUS W aHalu3a WH(OpMAIlMU, W3BIEKATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonHmy oOyuenus B 8 Kkiacce oOydyarOmMiiCs TOMYYUT CIACAYIOIIME TPEIMETHBIE
pe3ynbTaThl:

Yucsia v BbIYUCICHUSA

Hcnonb3oBaTh HavalbHbIE TMPEJCTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEN MJif
CpaBHEHHUS, OKPYIJICHHS W BBIYMCICHUM, H300pa)kaTh JCUCTBUTENBHBIC YHCIA TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumMeHATh MOHATHE apUPMETHIECKOTO KBAJAPATHOTO KOPHSI, HAXOAUTH KBaJpaTHBIC KOPHH,
UCTIONB3YSl TMPU HEOOXOAMMOCTH KAIbKYISATOp, BBIMOIHATE MPEeoOpa3OBaHUSl BBIPAKECHUIA,
COJIepXKaIINX KBaJIpaTHbIe KOPHHU, UCTIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucd OONBIIMX M MAaJbIX YHCET C TOMOIIBIO JECATUYHBIX Jpo0el u
creneHel yucna 10.

AuredpanyecKkue BbIpasKeHUs

[IpuMeHsTh TOHSATHE CTENEHW C LEeJAbIM II0Ka3aTesleM, BBIMOIHATh MpeoOpa3oBaHUs
BBIPKEHUM, COAEPKALIUX CTEIIECHH C LIEJIbIM TTOKA3aTeIEM.

BbINOTHATE TOXKAECTBEHHbIE MPeo0pa3oBaHusl palllOHATBHBIX BBIPAXXEHUI HA OCHOBE MPaBUI
JNEHCTBUI HAaJl MHOTOYWICHAMHU U aJIreOpanvdecKiUMHU IPOOSMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUATEIH.



[TpumeHsTh peoOpa3oBaHusl BBIPRKEHUN AJIS PElICHUs PA3JIMYHBIX 3a/1ad U3 MaTeMaTHKH,
CMEXXHBIX NPEIMETOB, U3 pealbHON MPAKTUKU.

YpaBHeHus1 1 HEPABEHCTBA

Pemate nuHelHbIe, KBaJpaTHbIE yYpaBHEHUS M DPALMOHAIBHBIC YpPaBHEHHUS, CBOMALIMECT K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMH.

IIpoBOaNUTH MpPOCTEHIINE UCCIENOBAHMS YPABHEHUN UM CUCTEM YPaBHEHHM, B TOM 4YHCIIE C
MpPUMEHEHHEM rpadHuuecKux MpelcTaBlIeHU (yCTaHaBIMBaTh, UMEET JIU ypaBHEHUE WM CHCTEMa
YpaBHEHHI PELICHUS, €CIIH UMEET, TO CKOJIbKO, U TIpoyee).

[TepexouTh OT CIOBECHOI POPMYITUPOBKH 3a/1a4M K €€ aaredpanyeckoil Moenu ¢ MOMOIIbIO
COCTaBJICHUSl YpaBHEHHUS WJIM CHCTEMbl YPaBHEHHM, WHTEPIPETHUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a41 TOJY4YEeHHBIA Pe3yNbTaT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLICHKH, pellaTh JHMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOH W MX CHUCTeMbl, JaBaTh TPaQHUUECKYI0 HWILTIOCTPAIHIO
MHO>KECTBa pelICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUHA

[TonnMaTh ¥ KCIONB30BaTh (PYHKIIMOHATIBHBIC MOHATHS U SI3bIK (TEPMHHBI, CUMBOJINYECKUE
0003HaYCHMSI), ONMPEACIATh 3HAYCHHE (PYHKIMM MO 3HAYCHUIO apTyMEHTA, OMPEICNIATH CBOMCTBA
byHkmy o e€ rpaduky.

CrpouTsb rpaduku JIeMEHTApPHBIX (GYHKINN BUIA:

y=kix,y = x4 y=x%y=Ix|, y = VX, onuchiBaTh CBOICTBA YHCIOBON (YHKIMU IO €8
rpaduky.

K konmy oOydeHus B 9 kjacce oOydaromUiCs MOMYYUT CHEAYIOLIUE TMPEAMETHBIE
pe3yabTATHI:

Yucsia v BbIYUCICHUSA

CpaBHHBATh ¥ YIOPSIOUYNBATH PAIIHOHAIEHBIC M HPPAIIOHAIEHBIC YHCIIA.

BeimonusaTe apupmernyeckre AEWCTBUS C pallMOHAIBHBIMU YHCIAMH, COYETas YCTHbBIE U
MUCHbMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIIAMH.

HaxonuTh 3HaueHusi CTeNeHed C LENbIMHU MOKa3aTessMU U KOpPHEW, BBIYUCIATH 3HAYECHUS
YHCIIOBBIX BBIPA)KEHHI.

OKpyrisTh JeHCTBUTENbHBIE YKCIIA, BBITOIHATh NPUKUIKY pPe3ylbTaTa BEIYUCIECHHUH, OLEHKY
YHCIIOBBIX BBIPAKEHHI.

YpaBHeHHUs] M HEPABEHCTBA

Pemrate nuHElHBIE W KBaJipaTHBIE YPAaBHEHHS, YPAaBHEHUs, CBOASIINECS K HUM, IPOCTEUIIIHE
JpOoOHO-pallOHANIbHBIE YPAaBHEHUS.

Pemate cucTeMBl NBYX JIMHEHHBIX YpaBHEHHU C JByMs NMEPEMEHHBIMH M CHUCTEMBI IBYX
YpaBHEHMI, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISETCS TMHEHHBIM.

Pemrate TeKCTOBBIE 3a/1a4M ANTeOpPandecKUM CIIOCOOOM C MTOMOIIIBIO COCTABIICHUS YPaBHEHUS
WM CHUCTEMBI IBYX YPaBHEHHH C IByMsI IE€PEMEHHBIMHU.

[IpoBONTE MpOCTEHIINE UCCIENOBAHMS YPAaBHEHMM W CHCTEM YPaBHEHHW, B TOM YHUCIE C
npUMEeHeHHEM TrpadUuecKuX MpeAcTaBlIeHuil (ycTaHaBIMBATh, UMEET JIM ypaBHEHHE MU CHCTEeMa
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemate nMHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaThb peLICHUE
HEPaBEHCTB HA YUCIIOBOW MPSMOM, 3aITUCHIBATh PEIICHHE C TIOMOIIHI0 CHMBOJIOB.

Pemate cuctembl JTMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIUE KBaJIpaTHOE
HEPaBEHCTBO, M300paXkaTh pEIICHUE CHCTEMBbl HEPABEHCTB HAa YHCIOBOW TPSMOMW, 3aIllUCHIBAThH
pelIeHHe C IIOMOIIbIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUU PA3IMYHBIX 3a7au.

DOyHKIUHA

Pacno3naBaTh (GyHKIMM M3y4yeHHBIX BUAOB. [loka3piBaTh cXeMaTHYECKH PAaCHOJIOKEHHE Ha
KOOpJAMHATHOM 1tockocTH rpadukoB GyHkiwmii Buga: Y = KX, y = kx + b,y = k/x,y = ax? + bx + ¢,
y = X3 y =X, y = |x|, B 3aBucHMOCTH OT 3Ha4eHWH KO>(PDUINEHTOB, OIKCHIBATH CBOWHCTBA
byHKUINH.



Crtpouts W wn300pakaTh CXEMaTH4YEeCKH TpadUKH KBAAPATUYHBIX (YHKIUH, OMHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpadrKaMm.

PacriosHaBaTh KBajipaTHuHYIO (QYHKIUIO N0 (hopMyIe, IPUBOAUTE MPUMEPH! KBAJAPATUIHBIX
(byHKUMI U3 peabHOW KU3HH, (PU3UKU, TEOMETPHUH.

YucsioBble MOCI€10BATETLHOCTH U IPOTPeCCHH

Pacno3naBate apuMeTHUECKYI0 M T€OMETPUYECKYIO0 MPOrPECCHU IPH pa3HBIX CIOCo0ax
3a1aHusl.

BbBIMONMHATE BBIYHMCICHHUSA C HUCHOJNBb30BaHUEM (OpMyd N-rO 4YieHa apu(METHUECKOW H
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300paxaTh YICHBI TOCIEO0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOH IIIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIC C YHCIOBBIMU IOCIEIOBATEIBHOCTSIMH, B TOM YHWCIIE 33[a4d U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KaIBKYIATOPA, HU(POBBIX TEXHOIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo 4acoB
Ne HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI K 1T JUEKTPOHHbIE (LHPPOBHIC)
n/n pa porp Bcero OHTPOILHBIE paKTHieckue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
bubmmoreka IIOK https://lesson.academy-
1 Yucia u BeIYHCIICHA. ParinoHaapbHEIE YHCiia 25 1 content.myschool.edu.ru/02.2/07
5 AreBDANTECKIE BLIDAKCHIS 7 1 bubmmoreka [TOK https://lesson.academy-
p p content.myschool.edu.ru/02.2/07
bubmmoreka IIOK https://lesson.academy-
3 Y PABHCHHA 1 HCABCHCTBA 20 . content.myschool.edu.ru/02.2/07
bubmmoreka ITOK https://lesson.academy-
4 Koopaumatst u rpaguici. dynxiun 24 . content.myschool.edu.ru/02.2/07
bubamnoreka IJOK https://lesson.academy-
> [osToperue u 0bobmenue 6 1 content.myschool.edu.ru/02.2/07
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOIT'PAMME
8 KUIIACC
KounyecTBo 4yacoB
N HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI K 1 JJeKTpOHHLIC (M PPOBLIC)
n/n pasi porp Bcero OHTPOTLHBIC paKTHiecKue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
bubaunoreka I{OK https://lesson.academy-
1 Yucina n Beruncienus. KBagparasie KOpHU 15 content.myschool.edu.ru/02.2/08
Yucna u Beranciaenus. CTeneHs ¢ meabiM bubmuoreka I1OK https://lesson.academy-
2 7
nokasaresem content.myschool.edu.ru/02.2/08
Anrebpanueckue BepaxkeHus. KBaapaTHblit bubmuoreka I1OK https://lesson.academy-
3 N 5 1
TpEXUJICH content.myschool.edu.ru/02.2/08
4 AnreOpanuecKie BIPaKCHUSI. 15 1 bubmmoreka LIOK https://lesson.academy-
Anrebpanueckas 1poob content.myschool.edu.ru/02.2/08
VYpaBHeHus U HepaBeHCTBa. KBagpaTHbIC bubnuoreka ITOK https://lesson.academy-
5 15 1
ypaBHEHUS content.myschool.edu.ru/02.2/08
6 YpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubmmoteka I{OK https://lesson.academy-
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ypaBHEHUI content.myschool.edu.ru/02.2/08
bubmnoreka I{OK https://lesson.academy-
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHCcTBa 12 1 content.myschool.edu.ru/02.2/08
bubmmoreka IIOK https://lesson.academy-
8 Pyriun. OCHOBHELIE NOHATH > content.myschool.edu.ru/02.2/08
9 Dy, Uncrosse hyHKmm 9 bubmmoreka ITOK https://lesson.academy-
YHKIHIH. YHIH content.myschool.edu.ru/02.2/08
bubmmoreka IIOK https://lesson.academy-
10 [osropenme i 0bodmenne 6 1 content.myschool.edu.ru/02.2/08
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME
9 KJIACC
Kosn4yecTBO 4acoB
Ne HauMeHoBaHue pa3aejoB U TeM NPOrpaMMbl K 11 3HeKTpOHHbIe (IIP[(l)pOBI)Ie)
n/n pasi PoTP Bcero OHTPOTLHBIC PAKTHIECKUE o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 Unierta vt Bhrucenus. JlelicTBUTE bHbE qHCTa 9 bubmmoreka ITOK https://lesson.academy-
¢ CIICHMA. ACHC © ©Hme content.myschool.edu.ru/02.2/09
YpaBHEHUS ¥ HEPABEHCTBA. Y pPaBHEHHUS C bubmmoteka [{OK https://lesson.academy-
2 . - 14 1
OJTHOW TIEPEMEHHOM content.myschool.edu.ru/02.2/09
YpaBHeHus u HepaBeHCTBA. CUCTEMBI bubmunoteka [IOK https://lesson.academy-
3 o 14 1
ypaBHEHHIA content.myschool.edu.ru/02.2/09
bubmmoreka LIOK https://lesson.academy-
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 content.myschool.edu.ru/02.2/09
bubmmoreka LIOK https://lesson.academy-
S PyHKiHn 16 1 content.myschool.edu.ru/02.2/09
5 ycI0BbIe HOCIEAOBATEbHOCTH 15 1 bubaunoreka I{OK https://lesson.academy-
g content.myschool.edu.ru/02.2/09
[ToBTOpenue, 0600IIEeHNE, CHCTEMATH3ALHS bubmmoreka LIOK https://lesson.academy-
7 - 18 1
3HAHUU content.myschool.edu.ru/02.2/09
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOIT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O TIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Maremaruka. Anrebpa: 7-ii kiacc: 0a30BbI ypoBeHb: yueOHUK, 7 kiacc/ MakaperueB 1O.H.,
Munntok H.I'., Hemkos K.M. u apyrue; nox pen. Tenskosckoro C.A., AKImoHepHoe 0011ecTBO
«M3narenscTBO «IIpocBenieHue»

Maremaruka. Anrebpa: 8-if kimacc: 6a30BbIi ypoBeHb: yueOHHK, 8 kiacc/ MakaperueB FO.H.,
Munmrok H.I'., Hemikos K.W. u apyrue; nox pexn. Tenskockoro C.A., AKMOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemenue»

Maremaruka. Anrebpa: 9-i kitacc: 0a30BbIi ypoBeHB: yueOHUK, 9 kiacc/ MakaperueB 1O.H.,
Munmiok H.I'., Hemxos K.M. u npyrue; nox pen. Tenskosckoro C.A., AKimoHepHoe o011ecTBo
«M3natenscTBO «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
bubaunorexa I{OK https://lesson.academy-content.myschool.edu.ru/02.2/07
bubnuroreka L{OK https://lesson.academy-content.myschool.edu.ru/02.2/08
bubmuoreka IIOK https://lesson.academy-content.myschool.edu.ru/02.2/09
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