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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBiS€TCS OJHMM H3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro 0oOpa3oBaHMA: OHA
o0ecrieuynBaeT M3y4eHHE APYIMX AUCLMILIMH, KaK €CTECTBEHHO-HAyYHOr0, TaK U T'yMaHUTAPHOI'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOAOIDKEHHS 0Opa3oBaHMS W B MOBCEIHEBHOM JKH3HU.
PazButne y oOydaroomuxcs Hay4dHbIX MPEICTABICHUA O MPOUCXOXKICHUH U  CYLIHOCTH
anredpandecKkux a0CTPaKIHiA, CIOCO0E OTPAKEHUSI MATEMATHYECKON HAYKOH SBJICHUI U MPOILIECCOB
B IIpHpoJie M OOIIEeCTBE, POJIM MAaTEeMATUYECKOI'O MOJEIMPOBAHUS B HAayyHOM IIO3HAHUU U B
NpPaKkTUKE CrHocoOCTBYeT (HOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHHS M KAuyeCTB MBIIIJICHHUSA,
HEOOXOAUMBIX Ul aJanTalud B COBpeMEHHOM LudpoBoMm oOmectBe. M3yuenue anreGpbl
o0ecrieunBaeT pa3BUTUE yYMEHHUs HaAOII0AAaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCUCTBHUS U
BBIBOZIbI, (OpMYJIMpOBaTh yTBepxkAeHus. OcBoeHue Kypca anreOpbl oOecreurBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS! OOy4arolIUXCs: OHU HCIOJIB3YIOT JCAYKTUBHBIE W WHAYKTHUBHBIC
paccyxaeHus, o000IIeHne U KOHKPETU3aluo, abcTparupoBanye u aHajoruto. O6ydyenue airedpe
IperoiaracT 3HAYUTENbHBIH 00BEM CaMOCTOATENBHON NEATENPHOCTH OOYYaIOUINXCS, TO3TOMY
CaMOCTOSITENILHOE PELICHUE 33124 SIBIISETCS peaau3alell 1eaTelbHOCTHOrO IPUHIUIA 00yUeHHMSL.

B cTpykType nmporpaMmMbl yueOHOTO Kypca «Anredpa» JUisi OCHOBHOTO OOIIEro o0pa3oBaHUs
OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOAUYECKUE JIMHUU: «Yucna U BBIYHCICHUSY,
«AnreOpanyuecKkue BBIPOKEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkmum». Kaxkmas u3 stnx
COJIEPKaTEIbHO-METOAUYECKHUX JIMHUI Pa3BUBAETCS Ha NMPOTSDKEHUM TPEX JIET U3YYEHHUs Kypca,
B3aMMOJEHCTBYS C JPYrUMHU €ro JUHUSAMH. B xone u3yueHus y4eOHOro Kypca 0Oy4aroummmcs
IIPUXOJUTCS JTOTMYECKH PacCyXAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sA3BIK. B CcBs3M ¢
3TUM B IMporpaMMy YydeOHOro Kkypca «AuredOpa» BKIIOUYEHbl HEKOTOpPbIE OCHOBBI JIOTHKH,
IPE/CTAaBICHHBIE BO BCEX OCHOBHBIX Pa3J/iellax MaTeMaTHYecKoro o0pa3oBaHus U CIOCOOCTBYIOLIUE
OBJIAICHUIO OOYYAIOMIMMUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHYecKoro si3bika. ConepkaTeIbHON U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» sBISETCS €ro HHTETPUPOBAHHBIN
Xapaxrep.

Copnepxanue muHUM «Hucna U BBIYMCIECHUA» CIY)KUT OCHOBOM JUISl NajdbHEMILEr0 N3Y4CHHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y O0YUYaIOLIUXCsl JTIOTMUECKOT0 MBIIUIEHUS, (POPMHUPOBAHUIO
YMEHHUS T0JIb30BaThCsl AITOPUTMaMH, a TakkKe MPHOOPETEHUI0 TPAKTUYECKUX HaBBIKOB,
HEOOXOIUMBIX JJI IOBCEIHEBHOM U3HU. Pa3BUTHE MOHATHS O YHUCIIE HAa YpPOBHE OCHOBHOTO
o011ero o0pa3oBaHus CBSI3aHO C pAllMOHAIILHBIMU M UPPALMOHAIBHBIMU YHCIaMU, (OPMHUPOBAHUEM
NPEJICTAaBICHUNA O JNEHCTBUTEILHOM YHUCIE. 3aBEpIICHHE OCBOEHHUS YHMCIOBOW JMHUU OTHECEHO K
cpeaHeMy ooiieMy 00pa30BaHHUIO.

CopnepxaHue AByX anreOpandeckux JIMHUN — «Aredpandeckue BhIpaXeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHMIO Yy OOYHYAIOUIMXCS MaTeMaTHYeCKOro armrapara,
HEOOXOOUMOro JJisi pelleHHus 3ajJad MaTeMaTUKH, CMEXKHBIX TMpPEAMETOB U MPaKTHUKO-
OpPUEHTHPOBaHHBIX 3a7a4. Ha ypoBHe OCHOBHOro o0Iero oOpa3oBaHus Y4eOHBII MarepHan
TPYNIUPYETCST BOKPYT pAlMOHAJIbHBIX BBIpaXEHMH. Anredpa JIeMOHCTPUPYET 3HAYEHHE
MaTE€MaTUKH Kak sA3bIKa Ui IIOCTPOCHUS MATEMaTUYECKUX MOJEIEH, OINUCAaHUs IPOLIECCOB U
ABJICHUN peanbHOro Mupa. B 3agaum oOyueHus anredpe BXOAAT TaKKe JAajbHeEiIlIee pa3BUTHE
QITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOIMMOT0, B YaCTHOCTH, JUIsI OCBOCHUS Kypca MH(POPMAaTHKH,
U OBJIaJIeHHE HaBBIKAaMHU JEIyKTHUBHBIX paccyxaeHuid. IIpeoOpa3oBaHre CHUMBOJBHBIX (HOpM
CHOCOOCTBYET pa3BUTHIO BOOOPaKEHMs, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.

Copnepxanne  (QyHKUHOHAIbHO-TpadUYECKOW  JIMHMUM  HAIEJIEHO  Ha  MOJIyueHue
00y4aromuMucs 3HaHUK 0 (PYHKIHMSAX KaK BayKHEWIed MaTeMaTH4ecKOl MOAEIH JUIs ONMHCAaHUS U
UCCIIEIOBaHMSI PAa3HOOOpA3HbIX MPOILIECCOB W SBIEHUH B mpupojae u oOmiectBe. l3yuenue
MaTepuaja CIOCOOCTBYET pa3BUTHIO Y OOYYalOIIUXCS YMEHHUS HCIIOJIb30BaTh pa3IMyHbIe
BbIPA3UTEIbHBIE CPEJCTBA S3bIKa MaTeMAaTUKH — CJIOBECHBIE, CHUMBOJIMYECKHE, TpauyuecKue,
BHOCHUT BKJIaJ B (pOPMUPOBAaHUE MPEJCTABICHUH O POJIM MAaTEeMAaTUKU B PAa3BUTUH LIUBUIM3ALUU U
KYJIbTYpHI.



CormacHo yuyeOHOMY TUTaHY B 7-9 Kjaccax m3ydaercs y4eOHBIH Kypc «Anredpa», KOTOPBIHA
BKJIIOUAET  CJIEAYIOIIME OCHOBHBIE  pa3ienbl  coaepkaHus: «Yucina U BBIUKCICHUS,
«AnreOpanyeckue BhIpaKeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.

Ha u3yuenne yuebnoro xypca «Anredpa» orBoautcs 306 wacos: B 7 kiacce — 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.
[TonsiTEe palMOHAIBHOIO 4YMCJIA, 3alUCh, CPAaBHEHHUE, YNOPSAJOUYMBAHUE PAIlMOHAJIbHBIX YHCEI.
ApudmeTrnueckue NEHCTBUS ¢ palliOHAIbHBIMU YnciaamMu. Pemienue 3anay u3 peaabHOU MPaKTHUKU
Ha YacTH, Ha POOH.

Crenenb ¢ HaTypaJIbHBIM TIOKa3aTeJIeM: ONpeJeleHue, MpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE ONpEACTCHHS, 3aMUCh OONbIIMX uunceln. [IpoueHTsl, 3amuch MPOILEHTOB B BHAE APOOH H
IpoOu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 33aJayd Ha MPOLEHTHI, pelIeHHE 3a/ad U3 pealbHON
MPAKTUKU.

[IpuMeHeHre PU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOXKUTENIN HaTYPAJIbHbBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHHUS C MEPEeMEHHOM. JlomycThmble 3HAYEHUS
nepeMeHHbIX. [IpencraBneHre 3aBUCUMOCTH MEXIy BelIWYHMHAMH B Buae (Gopmynbl. Beraucienus
no ¢opmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPAKEHHA, TOXKIECTBEHHO DPAaBHBIC BBIPAKEHUS,
mpaBwiia IpeoOpa3oBaHusi CyMM W NPOU3BENECHUM, MpaBuiIa PACKPBITUS CKOOOK U MpPUBEICHUS
NOJOOHBIX CITaraeMbIX.

CBoiiCTBa CTENEHU C HATYPaJIbHBIM I1OKA3aTEIEM.

Opnowienbl 1 MHorowieHbl. CreneHb MHorowieHa. CioOXeHHE, BBIYMTAHHE, YMHOXEHHUE
MHOrowieHoB. Dopmyiibl COKpamEHHOTO YMHOKEHHUS: KBaJpaT CyMMbl U KBaApaT Pa3HOCTHU.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IpaBWiia MpPeoOpa3oBaHUs YpaBHEHHUS, PaBHOCUIBHOCTh
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 ¢ ABYMs IepeMeHHbIMM U ero rpadpuk. Cucrema JBYX JIMHEHHBIX
ypaBHEHUW C JBYMS TIEPEMEHHBIMH. PelieHue CHCTeM YpaBHEHHMH CIOCOOOM IOJCTAaHOBKH.
[Tprmeps! pemieHns: TEKCTOBBIX 3a7jad ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUUHA

Koopaunara Touku Ha npsMoil. UucioBele MpOMEXyTKH. PaccTosiHue Mexay AByMsl TOUKaMHU
KOOPJIMHATHOU IIPSIMOM.

[TpsamoyronbHas cucrema koopaumHaT, ocu OX u Oy. Abcuucca M opAMHATaA TOYKH Ha
KoOpAMHATHOM IulockocTH. [Ipumepbl rpadukoB, 3amaHHBIX Qopmynamu. YUrteHue rpapukoB
peanbHbIX 3aBucuMocTel. [lonstre Qpynkiun. I'paduk pynxmuu. CpoiictBa QyHkiuil. Jluneinas
bynkims, eé rpapuk. ['padux dynkuuu y = [X|. [padudeckoe pereHue TUHEHHBIX ypaBHEHHIA U
CHCTEM JIMHENHBIX YPaBHEHHU.

8 KUIACC

Yucsa v BbIYUCICHUSA

KBagpatueiii kopenb u3 umcna. [lonsatne 00 wuppanuoHaabHOM 4dwHcie. JlecaTuyHbie
npuOJIMKEHNsT UppAlMOHATBHBIX yHcen. CBoWcTBa apu(METHUECKUX KBAJAPATHBIX KOPHEH M HX
IPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BHIPAXKEHHUI U BbIYMCICHUSAM. [{eficTBUTENbHbIE YUCIIa.

Crenens ¢ 1enbIM IT0Ka3aTeneM U e€ cBoiicTBa. CTaHaapTHas 3alnch YHCIa.

AulredpanyecKkue BbIpasKeHUs1



KBaapatHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast ApoOb. OCHOBHOE CBOMCTBO anredpamueckoil napobu. CroxxeHue,
BbIUWTAaHUE, YMHOXXEHHUE, JelieHne anredpanyeckux apoOell. PanmoHanmbHbIe BBIpaKEHUS U UX
peoOpazoBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyrna KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenvue ypaBHeHUWH, CBOIAIIMXCS K JUHEHHBIM U KBajapaTHbIM. IIpocreiimume apoOHO-
paloHaIbHbIE YpaBHEHUS.

I'padmyeckas uHTEpHpeTanus ypaBHEHUH C ABYMS MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpaBHEHUH C AByMs IepeMeHHbIMU. [IpuMepsl pelieHnst cucteM HENMHEHHBIX YPAaBHEHUM ¢ IBYMs
IIEPEMEHHBIMH.

Pemiennie TeKCTOBBIX 3aj1a4 aNredpandeckum crocoOom.

YucnoBble HEpaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHUIIBHOCTDh HEpaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHUCTEMbI JIMHEHHBIX
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonsatne Qynkmuu. OOIacTh OMpeAeTCHUs W MHOXKECTBO 3HadeHWH (yHKuuu. CrocoObl
3a1aHus QYHKIIHA.

I'padux ¢pynkunu. Urenue cBoicTB pyHkuuu no e€ rpaduky. [Ipumepsr rpadhukoB GyHKINH,
OTPAXKAIOIIUX PEeAIbHbIE IPOLIECCHI.

@YHKIMY, ONUCHIBAIOIINE MPSMYI0 U OOpaTHYIO NIPONOPLUUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|x|. T'padudeckoe pemrenme YpaBHEHUH U CUCTEM
YpaBHEHUM.

9 KVIACC

Yuciia ¥ BbIYMCICHHSA

PanmonaneHbpie 4yncia, UppalloHANIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE IECSTHYHBIC
npodu. MHOXeCTBO ACWCTBUTENBHBIX UYHCEN, JCHCTBUTEIBHBIE 4YHCIA KaKk OECKOHEYHBIC
JIecsTHUHbIe ApoOu. B3auMHO OJTHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JEHCTBUTEIBHBIX
4yyuceln U KOOPAMHATHOU MPSMOM.

CpaBHeHUE JIeHCTBUTENBHBIX YHCeN, apu(MeTHdeckue JeHCTBUS C JeHCTBUTENbHBIMU
YHUCJIaMHU.

Pa3zmMepbl 00bEKTOB OKPYKAIOILIET0 MUPA, ATUTEIBHOCTh IPOLECCOB B OKPYXKAIOIEM MUPE.

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

YpaBHeHusI U HePaBEeHCTBA

JInneitnoe ypaBHeHue. Pemienue ypaBHEHUH, CBOASAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHMe. PemieHne ypaBHEHMi, CBOIAIIMXCS K KBaJpaTHbIM. bHkBagpaTHOE
ypaBHeHue. IIpuMmepsl penieHus ypaBHEHUM TpPETbEH M YETBEPTOM CTENECHEH DPA3jOKEHHEM Ha
MHOKUTEH.

Pemenue npoOHO-pallMOHATIBHBIX ypaBHEHUH. PeleHne TeKCTOBBIX 3ajjau anredpandyeckuM
METOJIOM.

VYpaBHeHHe ¢ JABYMs INEpeMEHHbIMH U ero rpaduk. Pemenue cucrem IBYX JMHEHHBIX
yYpaBHEHUH € JByMSl IEepeMEHHbIMHU. PerieHuwe cucreM JBYX YpaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOHM cremeHu. ['paduyeckas MHTepHIpeTalus CUCTEMbl YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Pemenune TeKCTOBBIX 3a/1au aJireOpanyeckiuM CrocoOoM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.

PemieHne JIMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHON. PelmeHue cucTeM JIMHEWHBIX
HEpPaBeHCTB C OJHON mnepemeHHOW. KBaapaTHble HepaBeHcTBa. ['paduyeckas HHTepHpeTaus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBagpatnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaGona, KOOpAMHATBHI BEPILIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.



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

YucioBble MOCIE10BATEILHOCTH H IPOrPecCuH

[ToHsiTHE YKMCIOBOM MOCAEAOBATEIBHOCTH. 3aJlaHHE MOCIEIOBATEIIbHOCTH PEKYPPEHTHOMN
dbopmyoit u hopmyIoi N-ro dieHa.

Apudmerndeckas u reomeTpudeckas nporpeccu. @opmyisl N-ro wieHa apuMeTndeckon u

F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHre YiICHOB apU(METHUECKOM M TIeOMETPUUYECKON IpOrpeccHMid TOYKaMU Ha

KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBIN POCT. CII0KHBIE POLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

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

- MPOSIBJIEHHEM HMHTEpeca K IPOLUIOMY M HACTOSAILIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOLICHHEM K JOCTH)KEHUSAM POCCHUICKHX MAaTEMaTUKOB W POCCHUHCKOM MaTeMaTU4YeCKOU
IIKOJIBI, K HCITOJIb30BAHMIO ATHX JTOCTHIKCHUH B IPYTUX HAyKax M MPHUKIATHBIX chepax;

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

- TOTOBHOCTBIO K BBHINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W pealu3ali ero Ipas,
IpPEJCTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHUS PA3JIUYHBIX CTPYKTYD,
ABJICHUH, IPOLEAYpP TPakJaHCKOIro odlecTBa (Hampumep, BbIOOPHI, OIPOCHI), FOTOBHOCTHIO K
OOCYX/IEHUIO THMYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTUYECKUM HMPUMEHEHHEM JOCTHXKEHHH
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ITHUECKUX IMPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

- YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B PEIIEHUU INPAKTHUYECKUX 3a7ad MaTeMaTHUYECKOU
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHYECKOro 00pa3oBaHus Ha MPOTSKEHUU BCEH
YKU3HU JUIsl YCIIEIIHOM Mpo(ecCnoHalbHOM AEITEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U IOCTPOEHUEM MHIMBHYaJIbHOM TpPAaeKTOPUH OOpa3oBaHUs MU
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

- CcIOCOOHOCTHIO K AMOIIMOHAIIBHOMY U 3CTETUUYECKOMY BOCIIPUATHIO MATEMAaTUYECKUX OOBEKTOB,
3a/a4, PpEUICHWM, pacCyXICHMH, YMEHMIO BHJETh MaTEMaTHYECKHE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHMA:

- OpHMEHTaluued B JEeATEJIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4yHBIX HPEICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YEJIOBEKa, NPHUPOAbI M OOILIECTBa, MOHHUMAHUEM
MaTeMaTUYeCKOll HayKu Kak chepbl 4eIOBEUeCKOM JeATEIbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAUYUMOCTH Ul Pa3BUTHUS LUBUIIM3ALUH, OBJIAICHUEM SI3bIKOM MaTEMaTUKH U MaTEMAaTHYECKOU
KyJIbTYpOH KaK CpEICTBOM TIO3HaHHWS MHUpA, OBJAJEHUEM MPOCTEHIIMMH HaBbIKAMU
MCCJIEI0BATEIBCKOM 1EATENbHOCTH;

6) pusnueckoe BocnuTanue, popmMuUpoBaHHE KYJbTYPbI 310POBbS U 3MOLHOHAIBLHOIO

Os1aromostyqusi:

- TOTOBHOCTHIO NPUMEHSATh MaTeMaTHUECKHE 3HAHUS B HMHTEpPECax CBOEro 370POBbs, BEICHUS
3I0pOBOTO 00pa3a JKU3HU (310pOBOE MUTAaHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTABIXA,
perynsapHas Qu3ndeckas akTUBHOCTD), C(OOPMHPOBAHHOCTBIO HaBbIKa pedIeKCHH, TPU3HAHHEM
CBOETO IpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) 3K0JI0rnYecKoe BOCIIMTAHUE:

- OpHUEHTaluel Ha NpUMEHEHHEe MaTeMaTH4YecKHX 3HaHWW Ui pelieHus 3aaad B 001acTu
COXPaHHOCTH OKpY’Kalolllell cpefbl, IUIAaHWPOBAHUS IOCTYNKOB M OLIEHKH HX BO3MOXKHBIX
MOCJEICTBUM /ISl OKpY>Karoliel cpebl, 0CO3HAaHHEM TII00aJBHOTO XapakTepa KOJIOTHYECKUX
npo0JieM U myTel X peleHus;

8) aganTanmusa K H3MEHAIMMCS YCI0BUAM COLMAJIBLHON M IPUPOJHOM CPeAbI:



TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHUSX HEOINPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4€pe3 MPAKTHUUECKYIO NeATEeIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y APYTHX
JtoJiel, mpruoOpeTaTh B COBMECTHON JAEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
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 1 KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PA3BUTHUE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYaIUIO KaK
BBI30B, TpPEOYIOIIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMble pEIICHUS U JeHCTBUS,
dbopMynUpOBATh U OLIEHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue 1ecTBUA:
BBISIBJISITh U XapaKTEpPHU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMAaTHYECKHX OOBEKTOB, MOHITHIA,
OTHONIICHUN MEXIYy TMOHATHSIMH, (HOPMYIHPOBATH OMNPEICICHHUS TOHSATHH, YCTaHABIIMBATH
CYILIECTBEHHBIN NMPU3HAK KIACCHU(pUKALMU, OCHOBAHUS JIJIs1 0000IIEHUSI U CPAaBHEHUS, KpUTEPUU
IIPOBOAMMOIO aHAJIN3A;
BOCIIPUHUMATh, (HOpPMYIHpOBaTh U MPEOOPa30BBIBATH CYKICHUS: YTBEPIUTENIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U 00IIKE, YCIOBHEIC,
BBISBJISITH MaTEMaTHMYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeuMss B (akTax,
JNAHHBIX, HAOJIOJEHUSAX W YTBEPXKIACHUSAX, TMpeaIaratb KpPUTEPUM [UJII  BBISIBICHUSA
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;
JiefaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa3buparh [0Ka3aTeNbCTBA MAaTEMAaTHMUECKUX YTBEPXKAECHUN (MpAMblE U OT MPOTUBHOIO),
MPOBOAWTH  CAMOCTOSITEIbHO  HECTOXKHBIE  JOKAa3aTelIbCcTBa  MaTeMaTHYeCKUX  (PaKToB,
BBICTPAWBaTh AapryMEHTAIMI0, TPHUBOAWTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHHUS,
BbIOMpaTh CIOCOO pelleHus y4yeOHOHM 3ajaud (CpaBHMBATh HECKOJIBKO BapHaHTOB PELICHMUS,
BbIOHMpaTh HanOoIIee MOAXO SN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:
HCIIONIb30BaTh BOIPOCHI KaK HCCIENIOBAaTENbCKUM WHCTPYMEHT TMO3HaHUs, (OpMYyIUpOBaThH
BONPOCHI, (PUKCUPYIOIINE POTUBOPEUNE, TPOOIEMY, CAMOCTOSITEILHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;
IPOBOAMTH [0 CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN 3KCIEPUMEHT, HEOOJIbIIOE
UCCIIEIOBAaHME MO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEeKTa, 3aBUCUMOCTEH
00BEKTOB MEX]y COOO0M;
CaMOCTOSITENIbHO (OpMyIHpoBaTh OOOOIIEHMS W BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IeHUs, UCCIIEI0BAHUS, OLIECHUBATh JIOCTOBEPHOCTD MOJIYUEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEeHMI;
IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCA, @ TAKXKE BBIABUTATH MPEIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaunmeii:
BBISIBJISITH  HEJOCTATOYHOCTh M W3OBITOYHOCTh HMH(OpPMAIMH, JAHHBIX, HEOOXOMUMBIX s
pelleHus 3aauu;
BBIOMpaTh, AaHAM3UPOBATh, CHCTEMAaTU3UPOBATH U  HHTEPIPETHPOBATH HHGOPMAIIUIO
pa3IMYHbIX BUJOB U (DOPM MpE/ICTaBICHHUS,
BbIOUpaTh QopMy TpeacTaBieHUs WHGOpPMALMM W WIUTFOCTPUPOBATH pelIaeMble 3ajadu
CcXeMaMu, IuarpaMMaMi, HHOW TpauKoil 1 nX KOMOWHAIIUSIMH;
OIICHUBATh HAAEKHOCTh WH(POPMAIMU IO KPUTEPHSIM, TMPEIJIOKEHHBIM YUUTENEeM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENIBLHO.

KoMmyHHKaTHBHBbIE YHHBEpCAJIbHbIE y4eOHbIe 1eiiCTBUS:



- BOCIPHHHUMATH U (HOPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBUSIMU U IEJIIMU OOLICHMS,
SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCHhMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y pPellIeHus 3ajaul, KOMMEHTHUPOBATh MOJYyYEHHBIN pe3ysbTar;

- B Xo0zae OOCYXIeHHMS 3aJaBaTh BONPOCHl IO CYHIECTBY OOCYKIaeMOHl TeMbl, IpoOIeMsbl,
pelmaeMoil 3aJaun, BBICKAa3bIBaTh UJEH, HAllEJICHHbIC HAa MOUCK PELICHHs, COMOCTABIATH CBOU
CYXKIEHUS C CY)KJIEHUSIMU JPYTHX YYaCTHUKOB JMajora, OOHapyKHMBaThb pa3jiMuue U CXOACTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpPOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

- [PEeACTaBIATh pe3yJNbTaThl pPEIIEHUs 3a7aud, »>SKCIEPUMEHTAa, MCCIEJOBAHUS, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUIGHMS € Y4ETOM 3a7ad MpPE3eHTaluu U
0COOCHHOCTEH ayAUTOPHH;

- TOHMMAaThb M HCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYalIbHOH pPabOTHI IpH
peleHny y4eOHbIX MaTeMaTHUeCKUX 3aj1ay;

- NPUHUMATH LI€Jb COBMECTHOH JEATENbHOCTH, INIAHUPOBATh OPraHU3alI0 COBMECTHOU paboThI,
pacnpenensats BUAbl paboOT, JOroBapUBaThCs, OOCYXXKIaTh MPOIECC U pe3ynbTaT padoThl,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

- y4acTBOBaThb B TPYyNMOBBIX (opMax padoThl (0OCYXACHUS, OOMEH MHEHHSMH, MO3TOBBIC
IITYPMBl U JIPYTHE), BBHIMOJHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JICHCTBHS C
OPYTMMH YJ€HAMU KOMaH[bl, OLIEHMBAaTh KAadyeCTBO CBOEro BKJIaJa B OOIMIMIA TPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusauus:

- CaMOCTOSITEIbHO COCTAaBJIATH IJIaH, AJITOPUTM pEIIeHUs 3aJayu (UM ero 4acTh), BHIOMpaTh
croco0 pemieHduss ¢ y4ETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

- BIIQJETh CHOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJS TIpolecca W pe3yibTara pelieHHs
MaTeMaTHYECKOM 3a7a49H;

- NpeABHAETh TPYIAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JIEITEIPHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

- OLEHUBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTU I[IOCTABIEHHOM 1LIEMM U YCIOBUSM,
OOBSACHATH TPUYUHBI JOCTHUKESHHS MU HETIOCTHKEHUS 1eNIM, HAXOAUTh OIMOKY, TaBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 7 Kjacce OOydyarOImMICS TOMYYUT CIAEAYIOIIME TPEIMETHBIE
pe3yJbTaThI:

Yucja ¥ BBIYHCIEHHSA

BemonHsATe, couyeTass yCTHbIE M THCbMEHHbIE TPHUEMBI, apu(MeTHYeCKUue ACUCTBUS C
palroHaIFHBIMU YHCIIaAMHU.

HaxonuTh 3HaU€HUS YUCIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOOOpPa3HbIE CIIOCOOBI M MPUEMBI
BBIYUCIICHHSI 3HAYCHHUI APOOHBIX BBIPAKECHUH, COIEPIKAIUX OOBIKHOBEHHBIC U JIECSITHYHBIE IPOOH.

[Tepexoauth OT OgHON (OPMBI 3amHMCH YMCEN K JIpyroil (mpeoOpa3oBHIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YacCTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPOOB).

CpaBHHBATH U YIOPSIOYNBATH PAIIHOHAIFHBIC YUCIIA.

OKpyTJITh YUCIa.

BBIMONHATE TPUKHAIKY W OICHKY pe3yJIbTaTa BBIYHCICHUH, ONEHKY 3HAYCHWH YHCIOBBIX
BbIpaXCHHI. BBIIOMHATE AEHCTBUS CO CTEMEHSIMU C HATYpaIbHBIMU MOKA3aTEIISIMH.

[TpuMeHSTH IPU3HAKK JETUMOCTH, PAa3JIOKEHUE HA MHOKUTENIN HATYPAIBbHBIX YHCEIL.

Pemath mpakTUKO-OPUEHTHUPOBAHHBIC 3aJa4yM, CBS3aHHBIE C OTHOIICHHEM BEIUYHH,
MPOMOPLUMOHAILHOCTBIO BEJIMYMH, MMPOLIEHTAMU, UHTEPIPETUPOBATh PE3YIbTaThl PEIIEHUS 3aau C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AulredpanyecKkue BbIpasKeHUs1



Hcnonp30BaTh anredpanyeckyio TEPMUHOJIOTHIO M CHUMBOJUKY, MPUMEHATH €€ B Ipolecce
OCBOCHHMS y4eOHOT0 MaTepuania.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPOKEHUHN MPU 3aJaHHBIX 3HAUEHUAX MIEPEMEHHBIX.

Brimonuate npeoOpa3oBaHus LEJIOT0 BBIPAKEHHS B MHOTOWIEH IPUBEACHUEM IOAOOHBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BbINOMHATE yMHOXKEHHE OAHOWIEHA HA MHOIOWIEH U MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHSATh
dbopMyIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh pa3iokeHNe MHOTOWICHOB HA MHOKUTENN C TIOMOIIBIO BEIHECEHUS 33 CKOOKH
00LIero MHOXKHTEJS, TPYNIUPOBKY ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh MpeoOpa3oBaHuss MHOTOUYICHOB JJISl PEIICHUS PA3IMYHBIX 3a/1a4 U3 MaTEMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IPAKTUKH.

Hcnonp30BaTh CBOICTBa cTENEHEl C HaTypalbHBIMU IOKAa3aTeIsIMH ISl MpeoOpa3zoBaHUs
BBIPAKCHU.

YpaBHeHNsI M HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS MpaBUiIa NEPEXOHA OT
HCXOJIHOTO YPaBHEHUS K PaBHOCUIIBHOMY eMy. lIpoBepsTh, ABJISIETCS JIM YUCIO KOPHEM YpaBHEHUSI.

[TpumeHsTH rpaduvueckre METOIbI IPH PEIICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpuUMepsl Map YHUCEN, SIBISIOMIUXCS PEHICHUEM JIMHEHHOTO YpaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Ctpouth B KOOPJUHATHOHN TIOCKOCTH I'paUK TMHEHHOTO YpaBHEHUS C IBYMs [IE€PEMEHHBIMU,
HOJIB3YSACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemate cuctemMbpl JBYX JIMHEHHBIX YpPAaBHEHHIl C JBYyMsI NEPEMEHHBIMH, B TOM YHUCIE
rpadU4ecKy.

CocraBiATh U pellaTh JUHEHHOE YPAaBHEHHUE WJIM CHUCTEMY JIMHEWHBIX YpAaBHEHUH IO
YCIIOBUIO 3aJlaud, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJTYYEHHbIN
pe3ynbTar.

DOyHKIUHA

N300paxaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YHCIOBbIE IPOMEXKYTKH Ha aJlreOpandeckoM si3bIKE.

OtMmedaTh B KOOPAMHATHOM TNIOCKOCTH TOYKH MO 33JaHHBIM KOOpPAMHATAM, CTPOUTH TpaduKu
nuHeNHbIX QyHKuMid. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuceIBaTh ¢ MOMOUIbIO (PYHKIUI M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMUYMHAMHU: CKOPOCTH,
BpEMsl, pacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTbh, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crmocod NpeACTaBICHUS W aHalIW3a WHPOPMAIUM, U3BJIEKATh H
UHTEPIPETUPOBATH MHPOPMAIIUIO U3 IPa(QUKOB PEAbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 Kkiacce oOydaromuiicss TOMYYUT CIAEAYIOIIME TMPEIMETHBIE
pE3yJIbTaTHI:

Yuciia ¥ BbIYHMCICHHSA

Hcnonp30BaTh HayalbHBIE NPEICTABICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHUCEN U
CPaBHEHHMsI, OKpYIJICHMs] W BbIYMCIEHUH, H300pakaThb JAEWCTBUTENbHbIE 4YHCIAa TOYKAMH Ha
KOOPJAMHATHOU IIPSMOM.

[TpuMeHsTh MOHATHE apu(METUYECKOro KBAJpaTHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH,
UCTIONB3Yysl TPH  HEOOXOAWMOCTH KalbKYJSATOP, BBINOJHATH MPEoOpa3oBaHUs BBIPAKEHHIH,
CoJIepXKalIX KBaJpaTHbIe KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonb3oBaTe 3amucH OOJBIIMX M MalbIX YHCENT C IOMOIIBIO JIECATHYHBIX JpoOel u
creneHen yucna 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsSTh TMOHSATHE CTENEHH C LEeNbIM II0Ka3aTesieM, BBINOJIHATh MpeoOpa3zoBaHUs
BBIPAXEHU, CONEPIKALUX CTENIEHU C LIEIBIM IIOKA3aTENIEM.

BbINOTHATE TOXKAECTBEHHbIE TPeoOpa3oBaHusl palliOHAILHBIX BHIPaKEHUI HAa OCHOBE MPaBUII
JeCcTBUI HAaJl MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.



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

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHelHbIe, KBaJpaTHbIE ypaBHEHUS M DPAlMOHAIBHBIC YPaBHEHHUS, CBOMALIMECT K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYyMS TIEpEMEHHbBIMHU.

IIpoBOaNUTH MpPOCTEHIINE UCCIENOBAHMS YPABHEHUN UM CUCTEM YPaBHEHHM, B TOM 4YHCIIE C
NpUMEHEHUEM rpaHuuecKux Mpe/CTaBlIeHU (yCTaHaBIUBATh, UMEET JIM YpPaBHEHHE WM CHUCTEMa
YpaBHEHHI PELICHUS, €CIIH UMEET, TO CKOJIbKO, U TIpoyee).

[TepexoauTh OT CIOBECHOI (POPMYITUPOBKH 33a4u K €€ anredpandeckoil MOJENH ¢ TOMOIIbIO
COCTaBJICHUSl YpaBHEHHUS WJIM CHCTEMbl YPaBHEHHM, WHTEPIPETHUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4i TOJTy4YE€HHBIA pPe3ysbTaT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLICHKHU, PellaTh JHUHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOH M MX CHUCTEMbI, JaBaTh TPaQUUECKyI0 HILTIOCTPAIHIO
MHO>KECTBa pelICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[Tonnmath ¥ UCHONB30BaTh (PYHKIIMOHAIBHBIE MOHITHS U SI3BIK (TEPMHUHBI, CUMBOJIUYECKHE
0003HaYCHMSI), ONMPEACIATh 3HAYCHHE (PYHKIMH MO 3HAYCHUIO apryMEHTa, ONpPEIeisITh CBOWCTBA
byHkmy o e€ rpaduky.

CrpouTsb rpaduku JIeMEHTApPHBIX (GYHKINN BUIA:

y=kix,y = x% 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 ¥ BbIYUCICHUSA

CpaBHHBATh U YIOPSIIOUYMBATH PAIlHOHAIEHBIC M HPPALIOHAIEHBIC YHCIIA.

Bemonuate apudmernyeckue AEUCTBUSA C PALMOHAIBHBIMU YHCIAMH, COYETash YCTHHIE U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C UPPAIHOHAIEHBIMU YHCIIAMH.

HaxonuTh 3Ha4YeHHs] CTEMEHeW C LEeNbIMU IMOKa3aTelsIMU U KOpPHEH, BBIUUCIATH 3HAYCHUS
YHCIIOBBIX BBIPA)KEHHH.

OKpyTJITh JEHCTBUTENBHBIC YHCIA, BBIMONIHITh MIPUKHUIKY PE3yJbTaTa BIYMCICHUH, OIICHKY
YHCIIOBBIX BBIPAKEHHI.

YpaBHeHHUs] M HEPABEHCTBA

Pemrate nuHeiHBIE U KBaJpaTHBIE YPAaBHEHHS, YPAaBHEHHUs, CBOISIINECS K HUM, IPOCTEUIIIHE
JpOoOHO-pallOHANIbHBIE YPAaBHEHUS.

Pemate cucremMbl ABYX JMHEWHBIX YpaBHEHHH C JBYMS TEPEMEHHBIMH M CHUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISETCS TMHEHHBIM.

Pemrate TekcToBBIE 33aUN anreOpanyecKuM CIIOCOOOM € TMTOMOIIIBIO COCTABICHUS yYpaBHEHHUS
WM CUCTEMBI IBYX YpaBHEHUH C IByMs MEPEMEHHBIMH.

IIpoBOINTE MpPOCTEHIINE UCCIENOBAHMS YPAaBHEHUN M CHCTEM YPaBHEHHU, B TOM YHCIIE C
MpUMEHEeHHEM rpaduuecKkux MpeCTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHUE WJIM CHCTEMa
YpaBHEHHI PELICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemate nMHEHHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, W300pakaTh pELICHHE
HEPaBEHCTB Ha YMCIIOBOW MPSMOM, 3aITUCHIBATH PEIICHHE C TIOMOIIHI0 CHMBOJIOB.

Pemate cuctembl TMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIINE KBaJpaTHOE
HEPaBEHCTBO, M300paXkaTh pEIICHUE CHCTEMBbl HEPABEHCTB HAa YHCIOBOW TPSMOMW, 3aIllUCHIBAThH
pelIeHne ¢ MOMOIIbI0 CHMBOJIOB.

Hcronp30BaTh HEpaBEHCTBA MPU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUHA

Pacro3HaBaTh (yHKIIMU H3YYEHHBIX BHJOB. [l0Ka3pIBaTh CXEMaTHYECKH pPACIOIOKECHHUE Ha
KOOPJAMHATHOM 1tockocTH rpadukoB GyHkiwmii Buga: Y = kX, y = kx + b,y = k/x,y = ax® + bx + C,
y =X, y =X, y = |x|, B 3aBucuMocTi OT 3HaueHWH KO UIMEHTOB, OIKMCHIBATH CBOHCTBA

byHKINH.



Crtpouts W wn300pakaTh CXEMaTH4YECKH TpadUKH KBAaJPAaTHYHBIX (YHKIWH, ONMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpadrKaMm.

Pacrio3sHaBath KBafipaTHUHYI0 (QYHKIUIO 1O (hopMyIie, TPUBOAUTH MPUMEPHI KBAAPATHIHBIX
(byHKUMI U3 peabHON KU3HH, (PU3UKU, TECOMETPUH.

YucsioBble MOCI€10BATETLHOCTH U IPOTPeCCHH

Pacno3naBare apudMeTHUECKyl0 M T€OMETPUYECKYIO0 IMPOrPECCHM IMPH Pa3HBIX CHoco0ax
3a1aHusl.

BbBINMONHATE BBIYHMCICHHUSA C HUCHOJNBb30BaHUEM (OpMyd N-rO ujieHa apu(METHUECKOW H
reOMETPUYECKON POrpecCuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh YICHBI MOCIEJ0BATEILHOCTH TOYKaMH Ha KOOPIMHATHOM IJIOCKOCTH.

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



TEMATHYECKOE INTAHUPOBAHHME

7 KIIACC
KoanuectBo yacoB
Ne HaumMmeHoBaHue pa3iesioB U TeM IPOrpaMMbI K 11 JaexTponnLe (wnpposLie)
n/n pa porp Bcero OHTPOILHBIE paKTHieckue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
bubmnoreka IIOK https://lesson.academy-
1 Yucia u BeIYHUCIICHUA. PaninoHaIbHEIE YK CIIa 25 1 content.myschool.edu.ru/02.2/07
5 AreBDANTECKIE BLIDAKEHIS 7 1 bubmmoreka [{OK https://lesson.academy-
p p content.myschool.edu.ru/02.2/07
bubmmorexa IIOK https://lesson.academy-
3 Y PaBHCHHA 1 HCABCHCTBA 20 1 content.myschool.edu.ru/02.2/07
bubmmoreka [IOK https://lesson.academy-
4 Koopmunaret u rpaduicu. Gyricin 24 . content.myschool.edu.ru/02.2/07
bubamoreka I{OK https://lesson.academy-
> Tosroperne 1 060bmerme 6 1 content.myschool.edu.ru/02.2/07
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOIT'PAMME
8 KUIIACC
Koan4yecTBO 4acoB
N HanmenoBanue pa3iesioB 4 TeM NPOrpaMMbl K n JAEKTPOHHbIE (1HPPOBHIC)
n/n pasi porp Bcero OHTPOJIBHLIC pAKTHICCKHE o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
bubaunorexa I{OK https://lesson.academy-
1 Uucna u Beruucinenus. KpajgpatHelie KOpHHA 15 content.myschool.edu.ru/02.2/08
Yucna u BerancieHusi. CTENeHsp ¢ LeabM bubmmoreka LIOK https://lesson.academy-
2 7
MOKa3areneM content.myschool.edu.ru/02.2/08
Anrebpanueckue BeipaxkeHus. KBaapaTHbrit bubmuoreka I1OK https://lesson.academy-
3 . 5 1
TpEXUJIeH content.myschool.edu.ru/02.2/08
4 Anrebpanyeckue BhIpaKEeHUS. 15 1 bubmmoreka LIOK https://lesson.academy-
Anrebpanueckas 1pooOb content.myschool.edu.ru/02.2/08
VYpaBHeHus U HepaBeHCTBA. KBagpaTHbIC bubmuoreka I1OK https://lesson.academy-
5 15 1
ypaBHEHUS content.myschool.edu.ru/02.2/08
6 YpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnmoteka I{OK https://lesson.academy-
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ypaBHEHHUIA content.myschool.edu.ru/02.2/08
bubmnoreka I{OK https://lesson.academy-
7 YpaBHeHus 1 HepaBeHCcTBa. HepaBeHCcTBa 12 1 content.myschool.edu.ru/02.2/08
bubmuoreka IIOK https://lesson.academy-
8 Dyrciuu. OCHOBHEIE NOHATH > content.myschool.edu.ru/02.2/08
9 N a— 9 bubmnoreka I{OK https://lesson.academy-
YHKIHH. YHKH content.myschool.edu.ru/02.2/08
bubmmorexa IIOK https://lesson.academy-
10 Hosropenme n 0bodmenne 6 1 content.myschool.edu.ru/02.2/08
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME
9 KJIACC
Kosn4yecTBO 4acoB
Ne HauMeHoBaHnue pa3aejoB U TeM NPOrpaMMbl K 11 3HeKTp0HHbIe (III/I(l)pOBbIe)
n/n pasi porp Bcero OHTPOTLHBIC PAKTHIECKUE o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 Unierta vt Bhrucenus, JlelicTBUTE bHbE qHCTa 9 bubmmoreka [{OK https://lesson.academy-
¢ CHCHML. ASHC © © Hme content.myschool.edu.ru/02.2/09
YpaBHEHUS ¥ HEPABEHCTBA. Y PaBHCHHS C bubmmoteka I{OK https://lesson.academy-
2 . - 14 1
OJTHOW TIEPEMEHHOM content.myschool.edu.ru/02.2/09
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI bubmuoteka [IOK https://lesson.academy-
3 o 14 1
ypaBHCHHH 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
bubmoreka LIOK https://lesson.academy-
S PyHKuun 16 1 content.myschool.edu.ru/02.2/09
5 YhC10BhIE HOCIeI0BATEbHOCTIH 15 1 bubaunoreka I{OK https://lesson.academy-
a content.myschool.edu.ru/02.2/09
IToBTOpeHue, 0000IIEHNE, CHCTEMATH3AIUS bubmuoreka I1OK https://lesson.academy-
7 - 18 1
3HAHUI 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 MATEPHUAJIBI VI YHEHUKA

Maremaruka. Anrebpa: 7-ii kiacc: 0a30BbI ypoBeHb: yueOHUK, 7 kiacc/ MakaperueB 1O.H.,
Munmiok H.I'., Hemkos K.M. u npyrue; nox pexn. TenskoBckoro C.A., AKIIMOHEpHOE 0OIIECTBO
«M3narenscTBO «IIpocBenieHue»

Maremaruka. AnreOpa: 8-if kimacc: 6a30BbIl 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.,
Munniok H.I'., Hemkos K.M. u apyrue; nox pen. Tenskosckoro C.A., AKImoHepHoe 0011ecTBO
«M3natenscTBO «IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
bubanoreka IJOK 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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