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NOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYypCOB OCHOBHOTO 0O0IIEro oOpa3oBaHUs: OHA
o0ecrieynBaeT M3y4eHUE IPYTUX JUCLUUIUIMH, KaK €CTECTBEHHO-HAyYHOIO, TaK U T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOAOJDKEHHs 00pa3oBaHHMS W B MOBCEIHEBHOW >KHM3HH.
Pazputne y oOy4arommuxcs HAy4YHBIX MPEICTABICHHA O TPOUCXOXKICHHM W  CYIIHOCTH
areOdpanveckux adCTpakuid, CIoco0e OTPAKESHUS MATEMATUYECKON HAYKOU SBJICHHA U MTPOIIECCOB
B TIpUpPOJIE U OOILIECTBE, POJM MATEMAaTHYECKOTO MOJEIHMPOBAHUS B HAayYHOM IIO3HAHWHA W B
MPaKTUKE CIocoOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS] M KAueCTB MBIILICHHS,
HEOOXOJMMBIX Ui aJanTaldd B COBpeMEHHOM mudpoBom oOmectBe. M3ydenune anreOpsl
o0ecrieunBaeT pa3BUTHE yMEHHs HAOJIIONaTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHS H
BBIBOJIBI, (popMmynupoBaTh yTBepxkAcHUsS. OcBoeHHE Kypca anredpbl 00ecredrMBaeT pa3BUTHE
JIOTUYECKOTO MBIMUICHUS OOYYarOIIUXCS: OHW HWCIOJB3YIOT JeAYKTUBHBIE W WHIYKTHBHBIC
paccyxieHusi, 00001IeHne U KOHKpEeTH3aInio, adcTparupoBanue u anamoruro. O0yuenue anredpe
MPEIoJaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENIEHOW MESTETPHOCTH OOYYAIOMIUXCS, MOITOMY
CaMOCTOSITEIIEHOE PEIICHHE 3a/1a9 SBIISICTCS peai3aiueil eI TeIbHOCTHOTO MTPUHITUITA O0yICHUSI.

B ctpykType mporpammel yueOHOTO Kypca «Anredpay» ajisi OCHOBHOTO 00IIero oopa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJIEePKATeIbHO-METOANYECKHE JUHUHA: «Yuclia W BBIYUCICHUS,
«Anredpanyeckie BBIpOKEHUS», «YpaBHEHHS M HepaBeHCTBa», «DyHkumm». Kaxmas n3 sTux
COJZIepKATEIThbHO-METOTMIECKUX JTMHUIA pPa3BHBACTCS HAa TPOTSHKEHHH TPEX JIET M3YUeHHs Kypca,
B3aUMOJICHCTBYS C APYrUMH €ro JuHUusSMU. B Xone u3yueHus y4eOHOro Kypca oOydaromiumcs
MIPUXOJUTCS JIOTHYECKH PACCYXAaTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN sA3bIK. B cBszu ¢
3TUM B TMpOrpaMMmy Y4eOHOTro Kypca «Asredpa» BKIIOUEHbl HEKOTOpPbIE OCHOBBI JIOTHUKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3/iesiax MaTeMaTUYECKOT0 00pa30BaHMsI U CIIOCOOCTBYIOLINE
OBJIAJIEHUIO 0OYUYaAIOLIUMUCS OCHOB YHUBEPCAILHOTO MaTeMaTHUeCKOTo s3bika. CoaepKaTeIbHON U
CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOro Kypca «AmreOpa» SBISETCS €ro HHTETPUPOBAHHBIN
Xapakrep.

Copnepxanue muHUM «Yucna U BRIUMCICHUSD CIY>)KMUT OCHOBOM JUIsl TalbHEHILIEro U3y4yeHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOIIUXCS JIOTMUYECKOTO MbIIUICHUS, (POPMHUPOBAHHIO
YMEHHS TOJb30BaThCS AQITOPUTMAMM, a TakkKe MPUOOPETEHUI0 MPAKTUYECKUX HAaBBIKOB,
HEOOXOIUMBIX Ui MOBCEAHEBHOW >XM3HMU. Pa3BUTHE MOHATUS O 4YMCIE Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUs CBSI3aHO C PAlOHATBHBIMU M UPPAIMOHATBHBIMU YHCIaMH, (OPMUPOBAHUEM
MIPEJICTABICHUM O JNEHCTBUTEIHHOM 4HMCie. 3aBEpIICHUE OCBOCHHS UYUCIOBOM JIMHUM OTHECEHO K
cpenHemy obiieMy 00pazoBaHUIO.

Copep:xanue IByX anreOpanuecKux JMHUNA — « AreOpandeckue BhIpaXeHUs» U «Y paBHEHUS
U HEpPaBEHCTBa» CHOCOOCTBYyeT (OPMUPOBAHHMIO y OOydarolIMXCs MaTeMaTHYeCKOTO armapara,
HEOOXOIUMOTO JUIS peUIeHUs 3aJad MaTeMaTUKH, CMEXKHBIX TPEIMETOB M MPAKTHKO-
OpUEHTHPOBAaHHBIX 3anady. Ha ypoBHe OCHOBHOTO o00IIero oOpa3oBaHus Y4eOHBIM MaTepuan
TPYNIUPYETCS BOKPYT pAIlMOHANBHBIX BBIPAKEHHNA. Anredpa JAEMOHCTPUpPYET 3HAuCHUE
MaTeMaTHUKH KakK $3bIKa A7 MOCTPOCHHS MaTeMaTHYeCKUX MOJeNied, OMHCAHMs MPOIECCOB U
SBJIICHUN peanbHOro Mupa. B 3amaum oOyueHus anreOpe BXOIAT TakKe AajbHEHIIee pa3BUTHE
ITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B YaCTHOCTH, JUIsl OCBOCHUS Kypca UH(DOpPMATHKH,
W OBJAJICHWE HaBbIKAMHU JEAYKTHUBHBIX paccyxaeHuil. [IpeoOpasoBaHue CHUMBOJBHBIX (GopM
CMOCOOCTBYET Pa3BUTHIO BOOOPAXKEHMs, CIOCOOHOCTEN K MaTEMaTHYEeCKOMY TBOPUECTBY.



Cognepxanvie  (DyHKIHOHATBHO-TpaUUeCKOd  JWHWM  HAICJIGHO  HA  MOJIy4YeHHUE
00y4JaroNUMUCs 3HAaHUN 0 (QYHKIUAX KaK BaXKHEHUIEH MaTEMaTHYECKON MOJIENH JUIsl ONMCAHUS U
WCCIIEIOBAaHUST Pa3HOOOpA3HBIX MPOIECCOB M SBICHMHA B TMpHpoje u obmecTte. M3yuenue
Marepuaga CHocOOCTBYET PAa3BUTHIO Y OOYyYaIONIMXCS YMEHHS UCIHOJIB30BaTh Pa3IMYHBIC

BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMaTHKH — CIIOBECHbBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJaJ B (popMHpOBaHHE MPEACTABICHUI O pOJIM MaTEMaTUKU B Pa3BUTHM LIMBUIIM3ALUU U
KYJIbTYpBI.

CornacHo yueOHOMY TUTaHy B 7-9 Kiaccax m3ydaercsi ydeOHBIH Kypce «Anredpay, KOTOPHIH
BKIIIOYAET CIICAYIOIIME OCHOBHBIC pa3fenbl  conepaHus: «Ywucna W BBIYUCICHUSY,
«AnredpanyecKue BHIPAKEHHS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha uzyudenue yuebHoro xypca «Anredpa» orsogurcs 306 gacos: B 7 kiacce — 102 gaca (3
yaca B Hejenmo), B 8 kimacce — 102 gaca (3 yaca B Hegemo), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Ymncna v BbIYMCICHUS

JlpoOu 0OBIKHOBEHHBIC U JIECSITUYHBIE, TIEPEXO/T OT OJHOU (POPMBI 3aMUCH IpOoOeH K APYrou.
[loHsiTHE pPALMOHAIBHOTO 4YHCIIA, 3alMCh, CPABHEHHUE, YIMOPSIOYMBAHUE PALMOHAIBHBIX YHUCEIL.
ApudpmeTnueckue IeMCTBUS ¢ palMOHAIBHBIMU YMCIIaMu. Pemenne 3ai1a4 U3 peaqbHOU MPaKTHKU
Ha 4acTH, Ha JIpOOH.

Crenenp C HaTypalbHBIM I[IOKa3aTeJeM: OIpeleleHHue, NpeoOpa3oBaHME BHIPAKEHUI Ha
OCHOBE OTpEJeNIeHus, 3aluch OONbIIMX yuced. [IpoleHThl, 3anuch NPOLEHTOB B BHUAE ApOOH U
npobu B BHJE NMPOLEHTOB. Tpu OCHOBHBIE 3a/lauM Ha IMPOLEHTHI, PEIIEHUE 3a/lad U3 peanbHON
MIPaKTUKH.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JI0KEHNE HA MHOYKUTEIN HATYPAJbHBIX YHACEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONOPLHUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs!

[TepemeHnHbIE, 4YHMCIOBOE 3HAYEHUE BBIPAKEHUSA C MEepeMEHHOW. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEX]y BeJIMYMHAMHU B BUAE QOpMyibl. Beruncienus
no ¢opmynam. IIpeoOpa3oBaHne OyKBEHHBIX BBIPAXKEHHH, TOXKIECTBEHHO PpaBHBIE BBIPAXKEHUS,
MpaBWiia MpeoOpa3oBaHHd CyMM U IPOU3BEIEHUM, MpaBUila PACKPBITHA CKOOOK U TIpPUBEIEHUS
MOJA0OHBIX CIaraeMblIX.

CBoOliCTBa CTENIEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpHounenbl 1 MHOrowieHsl. CreneHb MHOrowieHa. Cll0)KE€HWe, BBIUYMTAHHE, YMHOXEHUE
MHOTO4JIEHOB. DOpMyJIbl COKpPAIEHHOTO YMHOXKEHHMS: KBAJpaT CyMMbl M KBaJapaT pPAa3HOCTH.
dopmyia pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHUS, MpaBuia MPeoOpa3OBaHUs ypaBHEHUS, PABHOCHIBLHOCTD
YpaBHEHUU.

JIuHeitHOE ypaBHEHHUE C OJIHOM MEPEMEHHOM, YUCIIO KOPHEW JIMHEHOTO YpaBHEHUS, PEIICHUE
JIMHEWHBbIX ypaBHeHUU. COCTaBIICHHE YPaBHEHUH 1O YCIOBUIO 3a1au. Penenne TeKCToBbIX 3a1a4 ¢
IIOMOIIIBIO YPABHEHHUII.

JluneliHoe ypaBHEHHE C JBYMsS NEepeMEHHbIMH M ero rpaduk. CucremMa ABYX JIMHEHHBIX
ypaBHEHUN C [AByMsS IIepeMeHHbIMH. PelieHre cuCTeM YpaBHEHMI CIIOCOOOM IOJICTAaHOBKHU.
[IpuMepsl pernieHust TEKCTOBBIX 3a7a4 € TOMOILBIO CUCTEM YPaBHEHHUM.

DyHKUUH

Koopaunara Touku Ha npsiMoil. YucnoBble NPpOMEXYTKH. PaccTosiHue Mexay AByMsI TOUKaMU
KOOPAVUHATHOM MPAMOHA.

[IpsmoyronbpHast cucrema koopauHar, ocu OX m Oy. AbGcuucca W opauHaTa TOYKH Ha
KoopAMHATHOM TiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX Qopmynamu. UreHue rpadukoB
peanbHbIX 3aBUcUMOCTed. [lonsaTue ¢pynkuuu. I'paduk Gynkiuun. CpoiictBa (yHkuuit. JInneitnas
bynkuus, e€ rpapuk. I'paduk dynkunu Y = |X|. 'paduueckoe penieHne TMHEWHBIX YpaBHEHHN U
CUCTEM JIMHEHWHBIX YPABHEHUN.

8 KVIACC

Yucjia 1 BLIYUCTICHAA



KBamparseiii kopeHb u3 uucna. [loHsTne 00 wuppanuoHanbHOM uucie. JlecsTuuHbIe
NpUOJIMKEHNUS MPPAUMOHAIBHBIX yrced. CBoiicTBa apu(MeTHUeCKUX KBAJAPATHBIX KOPHEW M HX
IIPUMEHEHHE K ITPE0OPa30BAHNIO YNCIIOBBIX BBIPAKEHUM U BbIYUCIEHUSAM. [lefiCTBUTENbHBIE YKCIA.

Crenenb c 1eJIbIM TIOKa3aTeneM U e€ cBoiicTBa. CtaHaapTHas 3alKuCh YUCHA.

Auaredpanyeckue BbIpasKeHHs

KBanpatsblii TpE€XusieH, pa3aoKeHUE KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpandeckas JpoOb. OcCHOBHOE CBOHCTBO aireOpamdeckoir npoou. CroxeHwue,
BBIUMTaHHUE, YMHOKEHHE, NeNICHHE aireOpanmdeckux ApoOei. PammoHanbHBIE BBIpRXKEHUS M X
npeoOpa3oBaHue.

YpaBHeHusI U HePaBeHCTBA

KBanparHoe ypaBHeHue, ¢GopMmyna KOpHEHl KBaapaTHoro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHHH, CBOAAIIMXCA K JIMHEHHBIM U KBajapaTHbIM. [Ipocreiimme 1poOHO-
palyoHaIbHbIE ypaBHEHUS.

I'padmueckass uHTEpHperanusi YpaBHEHMH C JIByMsI NMEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUH C BYMs NepeMeHHbIMU. [IprMepsl peleHns CUCTEM HEJIUHENHBIX YPaBHEHUN C IBYMs
MepEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 33729 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HepaBeHCTBA M HMX CBOWCTBa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBEHCTB. JIMHEHHbIE HEpaBEHCTBA ¢ OJHON nepeMeHHOM. CHcTeMbl JIMHEWHBIX
HEPABEHCTB C OJIHOW MEPEMEHHOM.

DyHKUNHA

[Tonsarue ¢ynakumu. OO6IaCTh OMpeNeIeHUST U MHOXKECTBO 3Ha4yeHHH (GyHKIuU. CriocoObl
3amanusi QyHKITUH.

I'padux pynkmuu. Urenne cBoiicTB GpyHkiuu mo e€ rpaduky. [Ipumeps! rpadukoB GyHKITHH,
OTPAKAIOIINX PEATbHBIE TPOLIECCHI.

OYHKINMK, ONHUCHIBAIOIINE MNPSIMYI0 W OOpaTHYIO NPOMOPIHOHATIbHBIE 3aBUCUMOCTH, HX
rpaduxn. @yrkiun Y = X2, y = x3, y = VX, y=|x|. [paduueckoe pemenne ypaBHeHHH 1 CHCTEM
YpaBHEHUU.

9 KIIACC

Yuca 1 BBIYUCICHHUSA

PannonanpHple 4Yncia, WUppalMOHANbHBIE YHCIA, KOHEYHblE M OECKOHEYHbIE IECSITHUYHBIC
apobu. MHOXECTBO JCWCTBUTEIBHBIX 4YHCEN, JeHCTBUTENbHbIE 4YHClIa Kak OeCKOHEYHbIe
JecsiTUYHbIe ApoOu. B3auMHO OJTHO3HAUYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JEHCTBUTEIBHBIX
YUCceNl U KOOPJUHATHOW MpsIMOA.

CpaBHeHHE [ICHCTBUTENBHBIX YHCEN, apuMeThdeckue IEHCTBUS C ACHCTBUTEIbLHBIMU
YUCJIAMH.

PazMepbl 00bEKTOB OKPYKAIOLIET0 MUPa, JITUTEIBHOCTh MIPOLIECCOB B OKPYXKAIOLIEM MHPE.

[TpubnuxEéHHOE 3HAa4YeHHWE BEJIWYMHBL, TOYHOCTh MpuOMmKeHus. OKpyriieHHue 4vuced.
IIpuknaka v OLlEHKa Pe3yabTaTOB BBIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHeHue. Perienue ypaBHEHUM, CBOIAIIUXCS K JIMHENHBIM.

KBanpatHoe ypaBHeHHe. PelieHne ypaBHEHUH, CBOISIIMXCS K KBaApaTHbIM. bukBaapaTHOe
ypaBHeHHE. [Ipumepsl pemieHuss ypaBHEHUH TPETbEH U YETBEPTOM CTEIECHEM pA3JI0KEHUEM Ha
MHOUTEIIN.



Pemenune npoOHO-palMOHANBHBIX YpaBHEHH. PelleHrne TEKCTOBBIX 3a7ad anreOpandecKuM
METOJIOM.

VYpaBHeHHEe ¢ JABYMs MEpeMEHHBIMH W ero rpaduk. Permenume cucteMm ABYX JIMHEHHBIX
YPaBHEHUN C JOBYMsl IEPEMEHHBIMU. PelieHue CuUCTeM JBYX YypaBHEHUH, OJHO U3 KOTOPBIX
JMHEWHOe, a Jpyroe — BTOpOW creneHH. I'paduueckas WHTEpHpeTanys CUCTEMbl ypaBHEHUH C
JBYMS IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 33124 aNreOpandecKuM CIIoCOO0M.

Yucnossle HEpaBEHCTBA U X CBOMCTBA.

PemreHne JMHEHHBIX HEPAaBEHCTB C OJHOM IIEPEMEHHOM. PemieHue cucreM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBanmparHeie HepaBeHcTBa. ['paduueckas WHTEpHpeTanus
HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

D yHKUUHA

KBagpatuunas ¢yakuus, e€ rpaduk u cBoiictBa. [lapabosa, KoOpAMHATBHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbL.

Ipaduxn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicraa.

Yucii0Bble NOCJIAEA0BATEIBHOCTH U NPOIPECCHH

[loHATHE YMCIOBOM MOCIIENOBATEIBHOCTH. 3aJaHUE IIOCIEN0BATEIIBHOCTH PEKYPPEHTHOU
dhopmyroit u popMyIoi N-TO WiIeHa.

Apudmernueckas u reomeTpudeckas nporpeccu. @opmyibl N-ro uieHa apuMeTnyeckoi u
T€OMETPHUYECKON MPOTPECCUI, CYMMBI ITEPBBIX N WIECHOB.

N300paxkeHne wieHOB apU(PMETUYECKON U TeOMEeTpUYEeCKOW mporpeccuii TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN pOCT. CI05KHBIE MPOLICHTHI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS IIPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJbTAaThbl OCBOGHHUS MPOrpaMMbl  y4yeOHOro Kypca «Amnredpay
XapaKTepU3YIOTCS:

1) narprnoTnyeckoe BOCIIUTAHUE:

MPOSIBIIEHUEM HMHTEpeca K MPOIIJIOMY M HACTOAIIEMY POCCUMCKONW MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIEHHEM K JOCTHKEHHSIM POCCUHCKUX MAaTEMaTHUKOB M POCCHIMCKONW MaTeMaTUYECKOM LIKOJIbI,
K HUCIIOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYTUX HayKaX M MPUKIAJAHBIX chepax;

2) rpakIaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBINIOJHEHHUIO OOS3aHHOCTEH TpakJaHMHA M peaju3alid ero Ipas,
MIPEJICTAaBICHUEM O MAaTEMaTHUECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD, SIBICHUH,
MpOLEAYp TPaKAAHCKOTO 00IIecTBa (HalpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO
ATHYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM TOCTHKEHUM HayKHU, OCO3HAHUEM
BAXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIbHOCTH YUYEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAHOBKOW Ha AKTUBHOE YYacTHE€ B pPEUICHUH MNPAKTUUYECKUX 3a/7ady MaTEeMaTHYeCKOU
HAIMpPaBJICEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYEeCKOro OOpa3oBaHHs Ha MPOTSHKEHUH Bcel
KU3HU JUTSl YCIEIIHOW MPOPEeCCHOHANBHON IESITENbHOCTH M Pa3BUTHEM HEOOXOIMMBIX yYMEHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM MHAUBHUAYAILHON TPACKTOPHUH 00pa30BaHUS U KU3HEHHBIX
TUJTAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;



4) 3cTeTHYECKOEe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIHMOHATBHOMY M 3CTETUYCCKOMY BOCIPHATHIO MAaTEMaTHYSCKHX
00BEKTOB, 3a/1a4, PEUICHUH, pacCyKICHHU, YMEHUIO BUICTh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI0 TO3HAHUS:

OpPHUEHTAIIMEe B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUS YEJOBEKAa, MPUPOJbI W O0O0IIecTBa, MOHUMaHUEM
MaTeMaTHYeCKOM HayKu KakK cQepbl 4YeIOBEUECKOW JCSITENBbHOCTH, JTAloB €€ pa3BUTUA U
3HAYMMOCTU ISl PA3BUTHUS IIUBUJIU3ALNM, OBIAJCHHEM S3BIKOM MAaTEMAaTHKA U MaTeMaTHYECKOU
KyJIbTypOH KaKk CpEICTBOM TMO3HAHMUS ~MHpaA, OBJQJACHUEM MPOCTEHIIMMHU  HABbIKAMHU
HCCTIEI0BATEIBCKOM IEITEILHOCTH;

6) pusuyeckoe Bocnuranue, popMupoBaHHEe KYJIbTYPbI 310POBbSl U IMOIHOHAIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS, BEICHUS
3I0pOBOTO 00pasza >KU3HU (30POBOE TMUTAaHME, COATAHCUPOBAHHBIN PEXUM 3aHATUM U OTIIbIXA,
perynspHas (usudeckass aKTUBHOCThH), C(POPMUPOBAHHOCTHIO HaBbIKa peQIIEKCHH, MPU3HAHHEM
CBOETO IMpaBa Ha OMMOKY U TAKOTO e MpaBa JAPYroro 4YeIoBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAIlMe Ha MPUMEHEHHWE MAaTeMAaTHYEeCKUX 3HAHWM I pemieHus 3ajad B 00JacTu
COXPaHHOCTH OKpYXKAIOleld Cpejbl, TUIAHUPOBAHUS TOCTYIIKOB M OIEHKH WX BO3MOXHBIX
MOCJIEACTBUN JIJII OKPYXKAIOMEed Cpeapl, OCO3HAHHUEM TJIOOAIBHOTO XapakTepa 3KOJIOTHYECKUX
po0JIeM 1 TyTel WX pelIeHNs,

8) apanTanus K U3MEHSIOIMMCS YCJIOBHIM CONUAIBbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JEWUCTBUSM B YCIOBHUSX HEONPENENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AEATEeIbHOCTb, B TOM YHCJIE YMEHHE YUUTHCA Yy IPYTrUX
Joie, mpuoOpeTaTb B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHMS, HAaBBIKM M KOMIIETCHIMHM W3
OTIbITA IPYTHX;

HE0OXO0IUMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4YHcie (HOpMyIupoBaTh UIACH,
MOHATHS, TUNOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TpPEOYIOUIMII KOHTpPMEp, KOPPEKTUPOBATH MPUHHUMAEMble pELICHUS U ACUCTBHUS,
(bopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/1bHBIE YHHBepcaAJIbHbIe Y4eOHbIe JeiicTBHSA

ba3zoBble Joruueckue qeMcTBUA:
® BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTEMaTHYeCKUX OOBEKTOB,
MOHATHH, OTHOIICHUNH MEXAYy TMOHATUAMHU, (OPMYIUPOBATH OTMpEAeNeHUsT TOHATHUI,
yCTaHABIUBATh CYIIECTBEHHBINA MPU3HAK KIACCU(PUKALIUU, OCHOBAHUS JUId 0000IIeHUs U
CpPaBHEHUS, KPUTEPUHU TPOBOAUMOTO aHAIIN3A;
® BOCIPHUHUMATH, (HOPMYIHpPOBATH M TPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, eIMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,



BBISIBJIATh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U M IPOTHBOPEYHs B (hakTax,
JTAHHBIX, HAONIOJCHUAX W YTBEPXKICHMAX, TMpeiaraTb KPUTEPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUL;

JIeTaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

pa3duparb 10Ka3aTENbCTBA MAaTEMATHUYECKUX yTBEPXKACHUH (TIpSMBIE U OT MPOTHBHOTO),
MPOBOJIUTh CaMOCTOSITEIFHO HECIOKHBIE JI0KAa3aTeNbCTBA MAaTEeMAaTHYECKUX (PaKTOB,
BBICTPaMBaTh apryMEHTALMIO, NMPUBOJUTH NPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHMUS,

BBIOMpaTh CrMoco0 pemeHust y4eOHOW 3amauu  (CpaBHHMBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HamOoJiee MOAXOIAUINI C yY4ETOM CaMOCTOSITEIbHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBarejbCcKue AeiiCTBHS.

HCII0JIb30BaTh BOIIPOCHI KaK UCCIIEI0BATENbCKII MHCTPYMEHT NO3HAHUS, GOPMYIHUPOBAThH
BOIPOCHI, (DUKCHUPYIOIINE MPOTUBOPEUNE, MPOOJIIEMY, CaMOCTOSITEIIBHO YCTaHABIIMBATH
HCKOMO€ U JaHHOE, (OPMUPOBATH TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULNIO, MHEHHE;
MPOBOJUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUTAHY HECIOXKHBIM SKCIICPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNE IO YCTAHOBIECHUIO 0COOEHHOCTEH MaTEMaTUYECKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Ty CO001;

CaMOCTOSITSIIBHO (POPMYITHPOBATH OOOOIICHHS M BBIBOBI 110 PE3yJIbTaTaM IMPOBEIAEHHOTO
HaAOJIOJICHUS, HWCCIICJIOBAHMS, OIEHWBATH JOCTOBEPHOCTh IOJYYCHHBIX PE3YyJIbTAaTOB,
BBIBOJIOB H 000OIICHHIA;

MTPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIBUTATH MPEIIOJIOKEHUS O
€r0o Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEIOCTATOYHOCTh M U30BITOYHOCTh MHPOpPMAIUH, TaHHBIX, HEOOXOIUMBIX IJIs
pelIeHus 3a/1a4H;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPHPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (GopMy MpeacTaBieHUs WHGOPMALUU U WUIIOCTPUPOBATh pellaeMble 3aaadu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

OIICHUBATh HAJEKHOCTh MH(DOPMALMM IO KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIEe 1eiiCTBUS:

BOCIIPUHUMATh U (DOPMYIMPOBATh CYXJAEHUS B COOTBETCTBUU C YCIOBHUSAMHU U LEJIAMHU
oOIIeHus, $CHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
IUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHMs IO XOAY PEIICHUs 3aJayd, KOMMEHTHPOBATh
IIOJIyYEHHBIN pE3yJbTaT;

B X0Jie OOCYXJIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYX AaeMOil TeMbl, MPOOJIEMBI,
pelaeMon 3a1a4M, BbICKa3bIBaTh MICH, HALIEJICHHBIE HA TMOUCK PELICHMS, CONOCTABIIATH
CBOM CYXKJCHHUS C CY)KJICHHUSIMHU JIPYTUX YYACTHUKOB JHajiora, 0OHapyKUBaTh pa3indue v
CXOJICTBO TO3UILMUH, B KOPPEKTHOM ¢opme (GopMynupoBaTh pa3HOIJIACHs, CBOHU
BO3paXXKCHMUS;



® I[IPEACTaBIATh PE3YJbTAThl PEIICHUS 33Jayd, IKCIEPUMEHTA, HCCIEIOBAaHMs, IMPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (OpPMAT BBICTYIUICHHS C Y4YETOM 3ajad IpE3eHTAUH |
0COOEHHOCTEH ayTUTOPHH;
® [IOHMMATh M MCIOJH30BATh MPEUMYIIECTBA KOMAHIHOW W MHIMBHUIYAIbHON paboOTHl pU
pelneHny yaeOHbIX MaTeMaTHUECKUX 3a/1a4;
® [IpUHUMATh L€JIb COBMECTHON [EATENbHOCTH, IJIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paboThl, pacupenensaTh BUAbl paboT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC U PE3YNIbTAT
paboTbI, 06001IaTh MHEHHS HECKOJIBKHX JIFOJICH;
® y4acTBOBaTh B TPYNNOBHIX (hopmax paboThl (00CYXkIeHUS, OOMEH MHEHHSIMHU, MO3TOBbIC
LITYPMBI U JPYTHE), BBINOIHATH CBOIO YaCTh pabOThl U KOOPJIMHUPOBATH CBOM JIEUCTBHUS C
JNPYTMMHU 4YJI€HaMU KOMaH/bl, OLIEHMBATh KayeCTBO CBOErO BKJIaJa B OOIIMI NMPOIYKT MO
KpUTEpUSIM, cHOPMYJIMPOBAHHBIM YHYACTHUKAMH B3aUMOAECHCTBUS.
PeryasitTuBHble yHMBepcaJlbHbIe yUeOHblIe AelicTBUS
Camoopranu3anusi:
® CaMOCTOATEIbHO COCTaBJIATh IUIaH, AJITOPUTM pEIIeHHs 3adayd (WM €ro 4acTh),
BBIOMpATh CHOCOO pemeHust ¢ Yy4ETOM MMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHPOBATh BApUAHTHl PEUICHHH ¢ y4ETOM
HOBOM HHpOpMaLIUN.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:
e BJIJIETh CIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS Tpollecca U pe3yibTara pelieHus
MaTeMaTUYeCKOH 3a1adH;
® [PEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPH PELICHUM 3aJaud, BHOCHUTH
KOPPEKTHBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAaWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OIICHUBaThb COOTBETCTBUE DPE3YJIbTaTa AEATEILHOCTH IOCTABICHHOW LIETH U YCIOBUSAM,
OOBSICHATh MPUUYUHBI JOCTHKEHUS WIM HEJOCTHIKEHUS L€NIU, HaXOAUTh OLIMOKY, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenus B 7 KJacce O0OyYalOIIUMNCA TOIYYUT CIEIYIOIIME IPEeIMETHbIC
pE3yIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

BoinonHATh, coueTas YCTHbIE W THUChMEHHbIE NPHUEMBI, apudMeTHdYecKhe IEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxoauth 3Ha4eHHs YUCIOBBIX BHIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIYHCIICHUS 3HAUCHUN APOOHBIX BBIPAXKEHUI, COIepKAIIUX OOBIKHOBEHHBIC U IECATUYHBIE IPOOU.

[lepexonuTe OT oAHON GOpPMBI 3amMcHU YHuceNd K ApYyroi (mpeoOpazoBHIBaTh JIECITHUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECSITUYHYIO IPOOB).

CpaBHMBATh U yIOPSAAOYMBATH PALIMOHATIBHBIE YUCIA.

OxpyryaTh ynca.

BbINOMHATE NPUKUIKY UM OLEHKY pE3yJibTaTa BBIUMUCIECHUN, OIEHKY 3HAYEHUN YHUCIOBBIX
BbIpaK€HUI. BBINOIHATE IEHCTBHS CO CTENEHAMHU C HaTypajJbHBIMU MOKA3aTeIISAMHU.

[IpuMeHsTh NpU3HAKU JEITUMOCTH, PA3JI0)KEHHE HA MHOKUTEIN HATYPATbHBIX YHCE.



Pemrate 1IpakTUKO-OPUEHTUPOBAHHBIE 33/1a4d, CBSA3aHHBIE C OTHOLICHUEM BEJIMYMH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLICHTAMHU, UHTEPIIPETUPOBATh PE3YJILTATHl PEIICHUS 3a1a4 C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOIICTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpaKeHHs

Hcnonb3oBath anredpandeckyro TEPMHUHOJOTHIO U CHUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOEHUS y4EOHOI0 MaTepuaa.

Haxonuth 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSX [IEPEMEHHBIX.

BoinosiHATe 11peoOpazoBaHus 1IEJIOTO BBIPAKEHUS B MHOTOUIEH IMPHUBEACHHUEM MOJ0OHBIX
CJIaraéMblX, paCKpbITUEM CKOOOK.

BBIONHATE yMHOXEHHME OJHOWIEHA HAa MHOIOYWIEH M MHOTOWIEHA Ha MHOTOYIEH,
MPUMEHSTH (POPMYIIBI KBapaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHUE MHOTOWIEHOB HA MHOXKHUTENHN C TIOMOIIIBbIO BBIHECEHUS 32 CKOOKHU
001Iero MHOXUTEJIS, TPYIITUPOBKY ClIaraeMbIX, IPUMEHEHUs (GOPMYJT COKPAILIEHHOTO YMHOKEHUS.

[IpumensTh MpeoOpa3oBaHrs MHOTOWIECHOB Ul PELISHUs Pa3IMYHBIX 33a]a4 U3 MaTeMaTHUKH,
CMEXHBIX ITPEAMETOB, U3 PEAILHON IIPAKTUKH.

Hcnonb3oBaTh CBOICTBa cTeneHeil ¢ HaTypajJbHBIMM IMOKAa3aTeIsIMH Ul MpeoOpa3oBaHUs
BBIPAKEHUII.

YpaBHeHHUsI M HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHsS C OJHOM NEPEMEHHOW, MPUMEHSA MpaBWiIa IMepexoja OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsTh, SIBISETCS JIM YNCIO KOPHEM YPAaBHEHMUS.

[IpumensTh rpadguueckre MeTo bl IPH PELICHUH JTUHEWHBIX YPaBHEHUH U UX CHCTEM.

[TonGupath npuMepsl map 4ucell, SBISIOIIUXCS PEIIEHUEM JIMHEHHOro ypaBHEHUS C JIByMs
IIEPEMEHHBIMHU.

CtpouTh B KOOPJIWHATHOW TUIOCKOCTH TpaduK JIMHEWHOTO YpaBHEHUS C JABYMs
NEPEMEHHBIMH, MOJIb3YACh TPAQUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPaBHEHHUS.

Pemate cuctembl IByX JIMHEHHBIX YpPaBHEHUN C JBYMS IIEPEMEHHBIMH, B TOM YHCIIE
rpauvecKy.

CocraBiATh M pelIaTh JMHEHHOE YPABHEHME WJIM CUCTEMY JIMHEHHBIX YPAaBHEHHMH IIO
YCIOBHIO 33Jlaud, HMHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJauyd IOJYy4YCHHBIN
pe3yibTar.

D yHKUUHA

N3006paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOpPJHHATAM,
Jy4H, OTPE3KU, UHTEPBAJIbl, 3alIUChIBATH YUCIOBBIE IIPOMEKYTKH Ha alre0pandyeckoM si3bIKe.

OTmeuath B KOOPAMHATHOMN IUIOCKOCTH TOYKH I10 33JJaHHBIM KOOPJIMHATaM, CTPOUTh rpaduku
nuHeiHbIX QyHKkuui. Ctpouts rpaduk GyHkImu y = [X|.

OnuceIBaTh ¢ MOMOIIBIO (PYHKIMN U3BECTHBIE 3aBUCUMOCTH MEXKJy BEJIMYMHAMU: CKOPOCTb,
BpeMsl, PaCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM padoThI.

Haxonuth 3HaueHne GpyHKIMN IO 3HAaYEHUIO €€ apryMeHTa.

[TonumaThs Tpaduueckuil crnoco0 MpeiacTaBiIeHMs M aHanu3a HH(OpMaIUM, W3BIEKaTb U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEANbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHmy oOyuenus B 8 kuacce oOydaromuiCsi MOJYYHUT CIEAYIOIIUME IPEIMETHbIE
pe3ynbTaThl:

Yucsa ¥ BBIYUCTICHUSA

Hcnonp30BaTh HayalbHBIE NPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX 4YHMCEN IS
CpaBHEHMs, OKPYIJICHHs M BBIYUCICHUH, H300pa)kaTb JAEHCTBUTEIbHbIE YHMCIIA TOYKAMHM Ha
KOOPAMHATHOU IIPSMOA.



[TpumeHsTh MOHATHE apU(PMETUIECKOTO KBAJAPATHOTO KOPHS, HAXOJIUTh KBAJApPAaTHBIC KOPHH,
UCIOJIb3YSl MNpU HEOOXOAUMOCTH KaJIbKYJISTOp, BBIIOJHATH IPEOOpa3oBaHUsl BBIPAKECHUH,
COAEpKAIIUX KBaIPAaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucy OOJBIIMX W MAJIBIX YUCEN C TIOMOLIBIO JAECATHYHBIX IpoOed u
crenene yucia 10.

AJaredpanyeckue BbIpaKeHHs

[IpuMeHATh MOHATHE CTENEHH C ILEJBIM [I0KA3aTeleM, BBIIOJIHATh I[PEoOpa3oBaHUs
BBIPAXKEHUH, COJIEPKAILNX CTEIIEHH C LIEJIBIM IIOKA3aTEeIIEM.

BbInosHATE  TOXKIECTBEHHbIE IpeoOpa3oBaHUs pallMOHAJIbHBIX BBIPAXKEHUH Ha OCHOBE
MPaBUJI ICHCTBHUI HAJl MHOTOWICHAMH H alreOpandecKiuMH JpoOsSMu.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensaTh mpeoOpazoBaHusl BBIPAKEHUN JUISI PELICHUS] Pa3IMYHBIX 3a/1ad U3 MAaT€MaTUKH,
CMEXHBIX [IPEIMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHus1 U HePaBEeHCTBA

Pemars nuHelHble, KBaJpaTHbIE ypaBHEHUS M pPAllMOHAIbHBIE ypaBHEHUS, CBOJIIMECH K
HUM, CUCTEMBI JIBYX YPaBHEHHUH C ABYMS MIEPEMEHHBIMH.

[IpoBoaNTE MpOCTEHIINE UCCIENOBAHUS YPABHEHHWM M CHCTEM YPaBHEHHMI, B TOM YHCIE C
MpUMEHEHHEM rpapuuecKux MpeJICTaBlIeHn (yCTaHaBIUBaTh, UMEET JIM ypaBHEHHE WJIH cHCTeMa
YpaBHEHUH pellleHus], €ClIi UMEET, TO CKOJIbKO, U MpoYee).

[lepexonuTe OT ciOBeCHOW QOPMYIMPOBKM 3ajadu K e€ anreOpanyeckoil Mojenu c
MTOMOIIBIO COCTABJICHUS] YPAaBHEHUSI WM CUCTEMbl YPaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4¥l MIOJIyYE€HHBIN Pe3yJIbTar.

[IpuMeHATH CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIsl CPaBHEHHUsS, OLICHKH, PEIIAaTh JIMHEHHbIC
HEpaBeHCTBAa C OJHON TMepeMeHHOW U MX CHCTEMbI, J1aBaTh TpadUUecKyl0 HIUIIOCTPAINIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[ToHumarh ¥ UCHONIB30BaTh (DYHKIIMOHAIBHBIE MOHSATHS U SI3bIK (TEPMUHBI, CUMBOJIHYECKHE
0003Ha4YeHUsI), ONpEAENATh 3HaUeHHEe (PYHKIUU MO 3HAUYEHHUIO apryMeHTa, ONPENeNATh CBOMCTBA
¢dbyakunu Mo e€ rpaduxy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKUINN BUJA:

y=kix, y=x2,y=x3y =, y= VX omuceBarh CBOIiCTBa YHCIOBOIl (YHKLHH IO €&
rpaduky.

K konmy oOyuenus B 9 kiacce 0OydarOIIMNCA TOMYYUT CIEIYIOIIUE MpEeIMETHbIC
pe3ynbTaThl:

Yucsia ¥ BBIYUCTICHUSA

CpaBHMBATh U YIOPSAAOUYMBATH PALIMOHATIBHBIE U UPPALIMOHATIBHBIE YUCIIA.

Boimonuate apudmernyeckue AEHCTBUSA C pPallMOHATBHBIMUA YHCIAMHU, COYeTas YCTHBIE U
MUCbMEHHBIE PUEMBI, BBITIOJIHATH BEIYMCICHHS C UPPALIMOHAIBHBIMUA YUCITIAMM.

Haxonuth 3HaueHUs cTeneHed ¢ IENbIMU MOKa3aTeIsIMU U KOPHEH, BBIYUCIATH 3HAYEHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrasTh AEUCTBUTENBHBIE YUCIIA, BHITOIHATh NPUKUIKY PE3YIbTaTa BIYUCICHUH, OLICHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemrate nuHeliHbIe U KBaJpaTHbIE YpaBHEHUs, YPABHEHUS, CBOAAIIMECS K HUM, ITPOCTEHIINE
IpoOHO-pallMOHATIBHBIE YPABHEHHMS.



Pemate cucreMmbl ABYX JIMHEMHBIX YpPaBHEHUN C JBYMs IIEPEMEHHBIMM U CHUCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIIACTCS JIUHEHHBIM.

Pemate TEKCTOBBIE 3a/1a4M aNreOpandecKuM CocoOOM € MOMOIIBIO COCTABICHHUS YPAaBHEHHUS
WJIY CUCTEMBI IBYX YPAaBHEHHM C IBYMS IIEPEMEHHBIMU.

[IpoBoauTs mpoOCTEHIINE UCCIEAOBAHUS YPAaBHEHMM M CUCTEM ypPaBHEHHUH, B TOM 4YHCIIE C
IIPUMEHEHUEM IpapUuecKUX NpPeICTaBICHUN (yCTaHABIMBATh, UMEET JM YpaBHEHHME WM CHCTEMaA
YpaBHEHUH pEILIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

Pemars nuHelHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pakaTb peElIEHUE
HEPABEHCTB Ha YMCJIOBOM NMPAMOM, 3aIIMCHIBATH PEUICHUE C IIOMOLIBIO CHMBOJIOB.

Pemrate cucrembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE KBAaJAPATHOE
HEpaBEHCTBO, M300pa)kaTh pPEIIEHHWE CHUCTEMbl HEPABEHCTB Ha YMCJIOBOM MpPSMOMW, 3alMCHIBATh
penieHue ¢ NTOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA IIPH PELICHUH PA3IIMYHBIX 3a4a4.

DyHKUUHA

Pacnio3naBaTh (QyHKIMM M3Y4eHHBIX BUJOB. [loka3bIBaTh CXEMaTHUECKU PACIIOIOXKEHUE Ha

KOOPJIMHATHOM MmiockocTH rpadukoB GyHkimii Buaa: Y = kX, y = kx + b, y = k/x, y = ax2 + bx + c,

y = x3, y =X, y = |x|, B 3aBucHMOCTH OT 3HadyeHHiI KOIQDUIMEHTOB, ONMHUCHIBATH CBOMCTBA

GyHKIMH.

Crpouth M u300paxkaTb CXEMaTUYECKH Tpa@UKH KBaApPaTUUHBIX (QYHKIMI, OMHCHIBATH
CBOMCTBA KBAJPATHYHBIX (PYHKIHI 10 UX Tpadukam.

Pacno3naBate kBajpaTruHyto (QyHKIHIO 10 Gopmyse, MPUBOAUTH MPUMEPHI KBAIPATUIHBIX
GbyHKIIMNA U3 peaTbHOM KU3HU, (PU3UKH, TECOMETPHUH.

YucJioBbIE MOCJIEI0BATEIbHOCTH U TPOTPECCUH

Pacrnio3HaBath apu()METHUECKYI0O W TEOMETPHYECKYIO TPOTPECCHH TPH Pa3HBIX CIIOCO0ax
3aJJaHHUS.

BBINONHATE BBIYHMCICHUS C HKCHOJb30BaHHWEM (GOpMyn N-TO 4ieHa apuPMETHYECKON u
TE€OMETPUIECKOH MPOTPECCUid, CYMMBI TIEPBBIX N YICHOB.

N300pakaTh WICHBI MOCIIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TUIOCKOCTH.

Pemrate 3amaum, CBsI3aHHBIE C YHCIIOBBIMH ITOCIICIOBATCILHOCTSIME, B TOM YHCIIE 3a/Ia4H W3
peanbHOM )KU3HHU (C UCTIONB30BaHUEM KAJIBKYJISATOPA, IU(POBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HaumenoBanu @ KoaudecTBo yacos

Ne € pa3aesoB u Konrpoun duexkTpoHHble (¢ poBbIE)

n/ IIpakTnyeck

- TeM Bcero Hble e paGoTbHI o0pa3oBaTe/ibHbIE peCypChl
NPOrpaMMmslI padoThI
Yucna u
BBIYHCIICHUSL. o5 1 bu6moreka [IOK
PanmonansHbre https://m.edsoo.ru/7f415b90
qucna
Anrebpaundeck 97 1 bubnuotexa [JOK
W€ BBIPKCHHUS https://m.edsoo0.ru/7f415b90
YpaBHeHud u 20 1 bubnuotexa [JOK
HEpaBeHCTBA https://m.edsoo0.ru/7f415b90
ioaﬁ’lff;am " y . Bu6miorexa [JOK

https://m.edsoo.ru/7f415b90

OyHKINU
[ToBTOpEHME U 6 1 bubnuorexa [JOK
00o0meHne https://m.edsoo.ru/7f415b90

OBILEE

KOJIMYECTBO

YACOB I1O0 102 > 0

[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

Koan4yecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBanue
Ne IpakTu- (undposbie)
pa3aeyioB M TeM KounrtpoJbhbie
n/n Bcero yeCcKHue OﬁpaSOBaTeJII)HI)Ie
NporpamMmal padoTsI
paboThbI pecypcel
Yucna 1 BEIYUCIICHUS. bu6mmorexa [IOK
1 15
KBaaparHsie KOpHU https://m.edsoo.ru/7f417af8
, gngn: Hu BCI)I‘IeI/ICJ'IeHI/IH. , Bu6morexa LIOK
TEICHb bIM
Hel https://m.edsoo.ru/7f417af8
ToKa3aTeaeM
AnreOpandeckue
3 BBIPAKEHUS. 5 1 bubnuoreka [IOK
KBaapatHbrii https://m.edsoo.ru/7f417af8
TPEXUIIECH
AnreOpandeckue
4 BBIPAKEHUS. 15 1 bubnuoreka [IOK
Aurebpandeckast https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHusa u
5 HEpPaBEHCTBA. 15 1 bubmuorexa [JOK
KBanpatHbie https://m.edsoo.ru/7f417af8
ypaBHEHUS
6 Z:a:;i?;; 13 bubnuoreka [JOK
p ’ . https://m.edsoo.ru/7f417af8
Cucrembl ypaBHCHUI
v
7 Hfa:;elfci};: 12 1 bubnuoreka [JOK
P ' https://m.edsoo.ru/7f417af8
Hepagencrtpa
8 Oyukuuu. OCHOBHBIE 5 bu6mmoreka [JOK
MOHATHSI https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yucnossie 9 bu6mmoreka [JOK
byHKIMN https://m.edsoo.ru/7f417af8
10 IToBTOpEeHue n 6 1 bubnuoreka [IOK
00o0menne https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoaudecTBo 4acoB

Ne | HaummeHoBaHme Ipakr iIeKTpOHIHLIE
(uudpossbie)
n/ | pasjienoB u TeM Bcer | Kourtpoabun | wu-
o0pa3oBaTejibHbIE
n NMPOrpaMmblI 0 ble padoThI yecKue
pecypchl
padoThbI
q
3:113:1?: IZHM bubmmoreka [{OK
1 . . ’ 9 https://m.edso0.ru/7f419
JleicTBuTENbHBIC
dos
qucia
YpaBHeHud u
HEpaBEHCTBA. bubnuoreka [JOK
2 VYpaBHEeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOM dos
MepEMEHHO N
::a;;ipi; bu6moreka [IOK
3 P ’ 14 1 https://m.edsoo.ru/7f419
Cucrembl
. dos
ypaBHEHUU
YpaBHeHus u bubnuorexa [JOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBencrBa dos8
bu6mmoreka [JOK
5 OyHKIUH 16 1 https://m.edsoo.ru/7f419
dos
Yucnoselie bu6mmoreka [JOK
6 MOCJENOBATEIBLHO 15 1 https://m.edso0.ru/7f419
CTH dos
I1
(;)BgopeHHe, bubmuoreka IIOK
00001IeHNE
7 B ’ 18 1 https://m.edsoo.ru/7f419
CUCTEMaTH3aIUs
y dos
3HaAHUH
OBILEE
KOJIMYECTBO
YACOB IIO 102 0 0

I[TPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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