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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHHM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMsI: OHA O0eCTIeUnBaET U3YUCHHE APYTUX AUCIUILIINH, KaK €CTECTBEHHO-
HAay4yHOro, TaK U TyMaHUTApPHOTO IMKJIOB, €€ OCBOEHHUE HEOOXOAUMO s
IPOAODKEHNs 00pa30BaHMsI U B MIOBCEHEBHOW JKMU3HU. Pa3zBuTue y oOydaromuxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOXKIECHUU M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocobe oTpakeHHsi MaTeMaTUYeCKON HAayKOU SIBICHHUI U MPOLIECCOB
B NpPUPOJE U OOIIECTBE, POJIM MATEMATHUYECKOTO MOJAEIMPOBAHUA B HAYYHOM
NO3HAaHUM U B NMPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIICHUS, HCOOXOAMMBIX JIJISl alaliTallii B COBPEMEHHOM LU(POBOM
oOmectBe. M3ydenue anreOpsl oOecrieunBaeT pa3BUTHE YMEHUS HaOJI0JaTh,
CpaBHMBaTh, HaXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOM JIEWCTBHUS U BBIBOBI,
dbopMynupoBath yTBepkaeHUS. OCBOEHHE Kypca ajireOpbl 00ecieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUST OOy4YaloUIuXCs: OHU HCHOJB3YIOT JCIyKTUBHBIE H
WHAYKTUBHBIE PAacCyXJIEHHUs, 0000IIeHNe U KOHKPETU3alnI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anreOpe  mOpeamnojaraeT  3HAUYUTEIbHBIH  00BEM
CaMOCTOSITENIBHOM  I€ATEIbHOCTH OOYYaIOIIMXCSl, IO3TOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISETCS peaan3aueii 1esTeTbHOCTHOTO MPUHIIUITA 00yIEeHHUS.

B crpykType mnporpaMmbl yueOHOTro Kypca «Ainredpa» ajii OCHOBHOTO
o0miero o6pa3oBaHHUs OCHOBHOE MECTO 3aHUMAIOT COJIEP’KaTeIbHO-METOINYECKUE
JMHUK: «Yucnaa U BBIYUCICHUS», «ANTeOpanuecKkue BhIPAKEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuuy. Kaxmas w3 3TUX comepKaTelbHO-METOIUYECKIX
JVMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHHs Kypca, B3aUMOJICHUCTBYS C
OpYyTMMHM €ro JUHUSAMH. B Xxoae wu3ydeHuss y4yeOHOro Kypca OO0ydaromuMcs
IPUXOJIUTCS JIOTHYECKH PACCy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B CBS3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «AJredpa» BKIHOYEHBI
HEKOTOpBhIE OCHOBBI JIOTWKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX paziesax
MaTEMaTUYeCKOro 00pa30BaHUs U CIOCOOCTBYIOIIME OBJIAJICHUIO OOYJarOIUMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHdeckoro s3bpika. CopepxaTelbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOTO Kypca «Aunredpa» sBISETCS  €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMUM «Yuciaa W BBIUMCICHUS» CIY>)KUT OCHOBOM ISt
JAIbHENIIEr0 U3y4yeHUs: MaTeMaTUKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYaIOIIHUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUS TOJ30BAThCS AITOPUTMAMHU, a
Tak)Ke MPUOOPETEHUIO TIPAKTHUECKUX HABBIKOB, HEOOXOIMMBIX JJIsl TOBCEAHEBHON
KU3HU. Pa3BuTHE MOHATHS O 4YMCIIe HA YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C pAlMOHAIbHBIMU U HWPPALMOHAIBHBIMU YHUCIAMH, (HOPMHpPOBAHUEM



NPEJCTaBICHUA O ACHCTBUTEIHLHOM 4YHCIE. 3aBEepIICHUE OCBOCHHS YHCIOBOM
JMHUHA OTHECEHO K CpeHeMY 001eMy 00pa30BaHUIo.

CopeprxkaHue IByX anreOpandecKux JTHHUN — «ANreOpandecKne BEIPaKCHUS»
U «YpaBHEHHS U HEPaBEHCTBa» CIIOCOOCTBYET (OPMUPOBAHHIO Y OOYUAIOIIHXCS
MaTEMaTU4YECKOro ammapara, HeOOXOAUMOTO JUIsl PEIICHUS 3a7ad MaTeMaTHKH,
CMEXKHBIX TMPEAMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBIM MaTepHal TPYNIHUPYETCS BOKPYT
paIMoOHaIbHBIX BBIpAKEHUN. AnreOpa JIEMOHCTPUPYET 3HaUCHUE MaTEeMaTUKU KaK
S3bIKA JJIS TIOCTPOCHHS MATEMaTHYCCKUX MOJENICH, OMHCAHUS IPOIIECCOB H
SBIICHUN peanbHOro MHpa. B 3amaum oOydeHHss anreOpe BXOIAT TaKXKe
TanbHEHIee pa3BUTHE AITOPUTMHUYECKOTO MBINUICHUS, HEO0OXOIUMOro, B
JaCTHOCTH, JJII OCBOSHHUS Kypca HWH(MOPMATHKH, M OBJAJICHUE HaBBIKAMH
TeAYKTUBHBIX paccyxacHui. [IpeoOpa3zoBanne CUMBOJBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXEHUsI, CHOCOOHOCTEH K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanve (yHKIIMOHATBLHO-TPAPUUYECKON JTMHUN HAIEJICHO HA MOJTYyYEHUE
OOyYaroNIMMUCS 3HAaHUNW O (PYHKIUSAX KaK BaKHEUIIEH MaTeMaTUYECKOHW MOJIeNu
JUTSI ONTMCAHUS U MCCIICIOBAHUS Pa3HOOOPa3HBIX MPOIECCOB U SIBIICHUW B TIPUPOJIC
u obmiectBe. M3yueHune marepuana CIOCOOCTBYET Pa3BUTHIO y OOYYarOUIUXCS
YMEHUS UCTIOIH30BaTh PAa3IMYHbIE BEIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATUKH —
CJIOBECHbIC, CHUMBOJIMYECKUE, TrpaduyecKkue, BHOCHUT BKJIaJ B (QopMupoBaHUE
MIPEICTABIICHUHA O POJIM MaTEeMAaTHUKH B PA3BUTHH ITUBUIU3AINH U KYIbTYPHI.

CornacHo yueOHOMY TmlaHy B /-9 Kiaccax u3y4aeTcsi y4eOHBIH Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIEIYIONINE OCHOBHBIC pPa3ielibl COICpPIKAHUS:
«Yrcma W BBIUMCICHHS», «AnreOpandecKkue BBIPAXCHHS», «YpaBHEHUS U
HEpaBEHCTBA», K DYHKIIHW.

Ha uzydenne yueOHoro kypca «Anredpa» orsoautcs 306 gacoB: B 7 Kiacce
— 102 ygaca (3 yaca B Henmeno), B 8 kiacce — 102 gaca (3 ywaca B Hemenio), B 9
kiacce — 102 yaca (3 yaca B HezeIno).



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

Yucaa v BIYUCTCHUSA

Jpo6u OOBIKHOBEHHBIE M JCCATUYHBIC, MEPEXO0Jl OT OAHOW (OPMBI 3aIUCU
npobeit k gpyroil. IloHsTHe palMOHANIBHOTO YMCIA, 3aluCh, CpPaBHEHUE,
YIOPSA0UMBAHUE  PAllMOHANBHBIX — uYncen. Apudmernyeckue IeHCTBUS €
palMOHAIIBHBIMM YHuclaMu. PenieHue 3aa4 U3 peajbHOM MPAKTUKU HA YAaCTH, Ha
Ipoowu.

Crenenb ¢ HaTypaJbHBIM TIOKa3aTelieM: OIpelesieHue, Mpeodpa3oBaHue
BBIPKEHHUI HAa OCHOBE OIPEENICHHs], 3alMUCh 00JIbIIMX yucen. [IpouenTsl, 3anuce
IPOLEHTOB B BUJAE ApOOH U IpoOu B BHUJE MPOLEHTOB. TpHU OCHOBHBIE 33Jjaud Ha
IIPOLIEHTHI, PEIICHUE 3a71a4 U3 PEAIbHON MTPAKTUKH.

IIpuMeHeHne TOPU3HAKOB  JEIUMOCTH, pA3JIOKEHUE Ha  MHOXKUTEIH
HaTypaJbHbIX YHCEIL

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsMas W oOparHas
IPONOPLHOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IlepeMeHHBIE, YUCIIOBOE 3HAYCHUE BBIPAXKEHHUS C IIEPEMEHHOMU. JlommyCcTUMBIE
3Ha4YE€HUS NEpeMEHHBIX. [IpeacTaBieHne 3aBUCHMOCTH MEX/y BEIMYNHAMU B BUJIE
bopmybl. Beruncnenus no popmynam. [Ipeodpa3oBanrie OYKBEHHBIX BbIpAXKEHUH,
TOKJECTBEHHO paBHbIE€ BBIPAKEHUS, IMpaBWIa NpeoOpa3oBaHUs CYMM U
IPOU3BENICHUH, MpaBUjla PaCKPbITUS CKOOOK U MPUBEIEHNUS OJJOOHBIX ClIaraeMbiX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpHowieHsl 1 MHOTOWIEHBL. CTerneHb MHOroujaeHa. CloKeHUe, BBIYMTAHNUE,
YMHOXEHHE MHOTOWICHOB. MDOpMynbl COKPAlIEHHOTO YMHOXKEHUSA: KBaapar
CyMMBI M KBajgpaT pasHocTh. Dopmyna pasHOCTM KBagparToB. Pasnoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, NpaBWia MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHMUM.

JluHeliHOEe ypaBHEHME C OJHOM IEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHHUS, pEIIeHUE JHHEHHbIX YypaBHeHUM. CocTaBlI€eHUE YpaBHEHHN MO
YCJIOBHIO 3a7jauu. PelieHre TEKCTOBBIX 3a/1a4 ¢ TOMOLIBI0 YPABHEHUM.

JluneitHoe ypaBHEHHE C ABYMsI EpeMEHHBIMU U ero rpaduk. Cuctema IByX
JMHEWHBIX YPaBHEHUH C JBYMs II€pEMEHHBbIMHU. PelieHue cucreMm ypaBHEHUU
Ccroco0OM MOACTAaHOBKU. [Ipumepsl pelieHHus TEKCTOBBIX 3a7ad C IOMOIIbIO
CUCTEM YPaBHEHUMU.

DOyHKIMHA



Koopaunara Touku Ha npsimoil. UncnoBble MpoMexyTKU. PaccTrosiHre Mex Ty
JIBYMsI TOUKaMU KOOPAUHATHOU MPSMOU.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opAauHaTa
TOYKHM Ha KOOPAMHATHOM miiockocTU. [Ipumepsl rpaukoB, 3a1aHHBIX (OPMYyITaMH.
Yrenune rpaduxkoB peanbHbIX 3aBUcuMocTei. [lomstue ¢ynkmun. ['paduk
dbynkuuu. CoiictBa pyHkiuid. Jluneitnas gyukius, e€ rpadpuk. ['paduk pyHkuun
y = |X|. I'paduueckoe pemieHne IMHEHHBIX YpaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KJIACC

Yucsia ¥ BIYMCJICHUSA

KBaapatubelii kopeHb u3 uyucna. [loHstne o0 HppanMOHAIBHOM YHCIIE.
JlecaTnuHbIe TPUOJIMKEHUS UPPALMOHATBHBIX YKcesl. CBOMCTBA apu(pMETUUECKHUX
KBaJIPAaTHBIX KOPHEW M WX MPUMEHEHHUE K IPEoOPa30BaHUIO YHCIOBBIX BBIPAXKEHUHN
Y BBIUHMCJICHUSM. J|eHCTBUTENBHBIE YUCIIA.

CreneHs ¢ LenbIM Noka3aresneM U e€ cBoiictBa. CTaHIapTHas 3alliCh YUCa.

AJuiredOpanvecKue BbIPpaKEeHUA

KBampaTHpii  TpEXUseH, pas3loKEHUE KBAAPATHOTO TpEXWiIeHa Ha
MHOHUTEJIH.

AnreOpanyeckast JpoOb. OCHOBHOE CBOWCTBO ajreOpanveckoil JpoOu.
CnoxeHue, BbIYMTAHHE, YMHOXEHUE, [IeJIEHHE aireOpandeckux ApoOei.
PanronanbsHbie BRIpAXKEHUS U UX MPE0Opa3OBaHUE.

YpaBHeHHS U HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemenne ypaBHeHUM, CBOASAIIMXCS K JIMHEMHBIM M KBaJIPaTHBIM.
[IpocTeiinue 1poOHO-paIMOHATBHBIE YPABHEHUSI.

['padrueckas uHTEpIpETALMS YPABHEHHUI C ABYMS MIEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YpaBHEHUW C JBYMs IepeMeHHbIMU. [IpuMmepsl pelieHuss cucrem
HEJIMHEVHBIX YPABHEHHM C IBYMs IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33714 ajareOpanyeckuM CIocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOW.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢yukuuu. OOnacTb oOmNpeAeNeHuss U MHOXECTBO 3HAUCHUM
dbynakuun. CocoOb! 3a1anust GyHKITUH.

I'padux dynkuuu. YUrenue cBoilcTB (yHkuuu mno e€ rpaduky. [Ipumepst
rpadukoB QYHKIIHI, OTPAKAIOIINX PEATbHBIC TTPOIIECCHI.



OyHKINK, ONUCHIBAIOIIME TMPSIMYH0O W OOpaTHYI MPOTNOPIMOHATHHBIC
3aBHCHMOCTH, UX rpadukn. Oyrkimn Y = X2, Y = X3, Yy = VX, y=|x|. Tpaduueckoe
pelIeHre ypaBHEHUH 1 CHCTEM ypaBHEHUH.

9 KJIACC

Yucaa v BBIYUCTCHUS

PannonanpHbIe YnCiIa, UPpAMOHAIBLHBIC YUCIA, KOHEUHbIE W O€CKOHEUHBIC
JeCATUYHBIE JpoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEIN, IEUCTBUTEIbHBIC YHCIIA
KaKk OECKOHEYHbIE NECSITHYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKI1Y MHOXKECTBOM JEUCTBUTEIBHBIX YUCET U KOOPJAUHATHOM MPSIMOM.

CpaBHeHHME JICUCTBUTENIBHBIX 4HCEN, apudMeTUYECKUe JEHUCTBHUS C
JICVCTBUTEIbHBIMU YUCIIAMM.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUPA, JIUTENBHOCTh MPOIECCOB B
OKPY’KaroIIEM MHpE.

[TpubnmxEéHHOE 3HAYCHUE BEJIMYUHBI, TOYHOCTh pUOIMxKeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yabTaToB BBIYUCICHUN.

YpaBHeHus U HEPABEHCTBA

JIuneniHoe ypaBHeHuUe. PellieHne ypaBHEHUN, CBOASAIIUXCS K JINHEHHBIM.

KBagpaTHoe ypaBHeHHE. PellleHre ypaBHEHU, CBOASAIIUXCS K KBAJIPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pemieHnss ypaBHEHUM TPETbEd U YETBEPTOUN
CTETICHEN PA3JI0KEHUEM HAa MHOKUTEIIHU.

Pemenne npoOHO-paliioHaNbHBIX YpaBHEHHUH. PerieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

YpaBHeHUEe ¢ IByMs MEpEeMEHHbIMU U ero rpaduk. Pemenune cuctem aByx
JIMHEWHBIX YPABHEHUM C ABYMs IEPEMEHHBIMU. Pemienne cucTeM IByX ypaBHEHHU,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpod creneHu. [ 'paduueckas
MHTEPIPETALIMS CUCTEMBI YPAaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a7a4 anreOpandecKuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OLHOW NEpPEeMEHHOM. Peluienue cucrem
JVMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBanpartHeie HepaBeHCTBaA.
['paduueckass wHTEpHpeTalyisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMU.

DyHKIUU

KBagparuunas ¢ynkums, e€ rpadpux u cBoiictBa. [lapabona, KoopAHHATHI
BEPUIMHBI 11apadoJibl, OCb CHMMETPUU NapadoJIbl.

I'padukn byukmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux
CBOWCTBA.

YucaoBblie MOCIAEA0BATEILHOCTH U IPOTPECCUH



[loHATHE YHCIIOBOM IOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEA0BATEIbHOCTH
peKyppeHTHO# dhopmyon u GopMysoi N-To YiIeHa.

Apudmernueckass U reomerpuueckas mporpeccurd. dopmynbl N-ro WieHa
apu(pMeTUYeCKON U TeOMETPUUIECKON MPOTPECCHiA, CyMMBI TIEPBBIX N UJICHOB.

N300paxenne wieHOB apu(METUYECKOW M TE€OMETPHUYECKOW IMPOTPECCHid
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTU. JIMHEWHBIM M SKCIIOHECHIMAJIBHBIN POCT.
CnoxHble IPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOIO
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHHUS MpOrpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHYeCcKoe BOCIIMTAHHE!

IIPOSIBICHUEM MHTEpeca K TMPOLNUIOMY UM  HACTOSIIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOLUIEHWEM K JIOCTHKEHUSM  POCCUHCKHX
MaTEMaTUKOB M POCCUHWCKOM MAaTeMaTHYECKOW IIKOJIBI, K HCIIOJIb30BAHUIO 3TUX
JOCTHXKEHHMM B IPYTUX HayKaX U MPUKIAIHBIX chepax;

2) rpasKAaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE !

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEH rpakJaHUHA U pealn3alliy ero
npaB, IPEICTAaBICHUEM O MaTEMAaTUYECKUX OCHOBAX (DYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLELYp PakJJaHCKOro 0o0IlecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO STUYECKUX MPOOIEM, CBA3ZAHHBIX
C IPaKTUYECKHMM NPHUMEHEHHEM JOCTHKEHHH HAYKH, OCO3HAHMEM BaXHOCTH
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME!

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUH MPAKTHYECKUX 3aaad
MaTE€MaTU4YECKONM HaIPaBJIECHHOCTH, OCO3HAHWEM BaXKHOCTH MaTEMaTH4YECKOTO
oOpa3oBaHMs HAa MPOTSKEHUU BCEU KU3HHM [JIsl YCHEIIHOW MpOQecCHOHAIbHON
JESITEIbBHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM HU
MOCTPOEHUEM WHJIMBUIyaIbHOW TPAEKTOPUU 00pa30BaHUsS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTM4eCKOe BOCIIUTAHME!

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHMYECKOMY BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJlay, PEIICHUW, PACCYKIICHUW, YMEHUIO BUIECTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTallUEe B JIEITEIbHOCTM Ha COBPEMEHHYI0 CHUCTEMY Hay4dHBIX
MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI YENIOBEKA, MPUPOJIBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTHYEeCKOW HAayKd Kak cdepbl YelI0BEUYECKOil
NEATEIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MaTeMaTHUKA U MaTEMaTHYECKOH KYJIbTYpOH Kak CpeiCTBOM
NMO3HAHUS MHpA, OBJIAJCHHEM TNPOCTEHIIMMHU HABBIKAMHM HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocmUTaHHE, (POPMHPOBAHHE KYJIBTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArOMOTy YU :

TOTOBHOCTBIO TPUMEHATh MAaT€MAaTHYECKHE 3HAHUS B HMHTEPECAX CBOETO
37I0pOBBS,,  BEINCHHS  300pOBOro  oOpa3a ku3HH  (340pOBOE  THTaHHE,
cOamaHCUPOBAaHHBI pPEXUM 3aHATHH M OTAbIXA, peryiaspHas Qusudeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBIO HAaBBIKA pPEQIIEKCUH, TNPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOIo e IIPaBa APyroro 4ejJoBeKa,

7) 3Ko0J10TMYECKOE BOCTINTAHME!

OpUEHTAllEeW HA MPUMEHEHUE MATEMAaTUYECKUX 3HAHUN I peleHus 3ajad
B 00JacTH COXPaHHOCTH OKPYXAIoUIell cpeabl, MJIaHUPOBAaHUS TMOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN I OKPYKAIOIIEH cpelbl, OCO3HAHUEM
100aIbHOrO XapakTepa 3K0JIOTHUYECKUX MPOOJIeM U yTe UX PELICHHUS;

8) apanTanusi K M3MEHSIOIHUMCS YCJIOBHSM COIUATbHOW W MPUPOITHOIM
Cpeabl:

TOTOBHOCTBIO K JIEMCTBHUSIM B YCJIOBHSX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JIESITEIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA Yy APYIHX JIOJed, MpHUOOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMH U3 OIbITA APYTHX;

HEOOXOJAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAaHUHA, B TOM YHUCIE
bopMyaMpoBaTh UAEH, TOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHMA U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBAThH
OpPUHUMAaeMble pelleHus U JeHCTBUS, (OpPMYIHpOBaTh M OLEHUBATh PUCKU U
NOCJIENCTBUSI, POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

ba3zoBble Jiornueckue aeicTBUA:

e BBISBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MATEMATUUECKUX
OOBEKTOB, TMOHSTUH, OTHOIICHUW MEXKAY MOHATUAMH, (HOPMYIHPOBATH
ONpENENICHUs]  TMOHSATUW, YCTAaHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJaccupuKalui, OCHOBAaHUS JJisi OOOOIIEHUS W CPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAIU34;

e BOCHpPUHUMATH, (HOPMYIHpPOBaTH U  MOPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpUIlATeNIbHBIC, C€IMHWYHBIE, YaCTHbIE U 0OOIIue,
YCJIOBHBIE;



BBUBIITH ~ MAaTEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
OpOTUBOpEUYUsl B (paKTax, JaHHBIX, HAOMIOACHUSAX M YTBEPKICHUSAX,
npemjiaraTb  KpUTEpUM Ui BBIABICHUS  3aKOHOMEPHOCTEH M
MIPOTUBOPEYMH;

JienaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3buparh AOKA3aTENLCTBA MATEMATUYECKUX YTBEPKIACHUM (IPSIMbIE U OT
IPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIIFHO HECIIOKHBIC JO0Ka3aTelIbhCTBA
MaTeMaTU4YecKnX (DaKTOB, BBICTPAUBAaTh AapPryMEHTALMI0, MPUBOAMTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYkACHHUS;
BBIOMPATh CHOCO0 pelieHuss y4eOHOU 3amaunm (CpaBHUBATh HECKOJIBKO
BAapUaHTOB pEILICHUs, BbIOMpaTh HauOojee MOAXOAAIMH ¢ Y4ETOM
CaMOCTOSITEIILHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBnle ucciieqoBarTe/IbCKHe 1eCTBUA.

HCIIOJIb30BaTh BOIPOCHI KaK HCCIAEA0BATEILCKUNA WHCTPYMEHT IMO3HAHUS,
dbopMyIHpoBaTh BOMPOCH], (UKCHUPYIOIIHE IPOTHBOPEYHE, MpoodiIemy,
CaMOCTOSATEIILHO YCTaHABIMBATH HMCKOMOE | JIaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3HUIINI0, MHEHHUE;

MPOBOJUTh 1O CaMOCTOSATEIHLHO COCTaBJICHHOMY TUIAHY HECIIOXKHBIA
AKCTICPUMEHT, HeOOoJIbIII0E HCCIICIOBAaHHE 10 YCTaHOBJICHUIO
OCOOCGHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXK]1y COOOI;

CaMOCTOATENEHO (OPMYIHPOBATH 0OOOIICHHUS M BBIBOJIBI 110 pe3yIbTaTaM
MPOBEAEHHOTO HAOJIOICHUsI, WCCIIEIOBAHUS, OIEHWBATh JOCTOBEPHOCTH
MOJTYYSHHBIX PE3YIbTAaTOB, BEIBOJIOB U 000OIICHHIA,

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIIECCa, a TaKKE BBIIBUTATH
MIPETIOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTH WH(OpManuu, JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a/1a4H,

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATH3UPOBATh U WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (OPM TIPEACTABICHHUS,

BBIOMpaTh (OpMy mpeacTaBieHus WHHOPMAIMKM W WIIIOCTPUPOBATH
peliaeMbple 3aJaud CXeMaMH, JAuarpaMMaMy, HWHOM rpapukod U HX
KOMOMHAIUAMY,

OILICHWBATh HAAEKHOCTh WH(MOPMAIMHU TIO KPUTEPHUSIM, MPEITIOKECHHBIM
yauTeneM Uik chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHUKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIC 1eHCTBUA:



BOCIIPUHUMATh U (QOPMYJIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX W IMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJbTar;

B X0J1€ 00CYKJIeHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY 00CYKaeMON TEMBI,
poOJIeMBI, penIaeMoil 3a/1auu, BRICKa3bIBATh UJICH, HATICJIICHHBIE HA IMTOMCK
pelIeHusl, COMOCTaBIATh CBOM CYXACHUS C CYXICHHSIMH JAPYTHX
YYaCTHUKOB Juajora, oOHapy>KWBaTh Pa3jIN4Me M CXOJCTBO IO3UIIUNA, B
KOPPEKTHOU opMe HopMyTupoBaTh pa3HOTIACHUS, CBOM BO3PAXKECHHUS,
NPEACTaBIATh  pPE3yJNbTaThl  pEIIeHUs  3aJayd,  DKCIEPUMEHTa,
HCCJIEIOBAHMS, MPOEKTA, CaMOCTOSITEIILHO BBIOMpATh dbopmar
BBICTYIUICHUS C YYETOM 3a/1a4y MIPE3EHTAMU U OCOOEHHOCTEHN ay/IMTOPUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIUBUIYyAIbHOW pabOThl TPH pPEHICHUH YYeOHBIX MaTEeMaTHYCCKUX
3a/1ady;

MPUHUMATH 11€JIb COBMECTHOM AESTENBHOCTH, MJIAHUPOBATH OPraHU3ALIUIO
COBMECTHOM paboThl, pacnpeneisTh BHIBI padoOT, TOTOBapUBATHCH,
00CyXaTh MPOLIECC U Pe3yiabTaT paboThl, 0000IIATh MHEHUSI HECKOJIBKUX
JOJIEN;

y4yacTBOBaThb B TIpYNINOBbIX ¢Gopmax padoTel (oOcyxneHus, OOMeH
MHCHHUSIMH, MO3TOBBIC INTYPMbl W JIPYTHE), BBINOJHATH CBOI 4YacTh
paboTHl U KOOPAWHUPOBATH CBOM JICUCTBUS C IPYTUMHU YJICHAMH KOMaH/IbI,
OIICHMBATh KAa4€CTBO CBOETr0 BKJIaJa B OOMIMNA MPOIYKT MO KPHUTEPHSM,
chOpMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSATENILHO COCTaBIISATh IUJIaH, ajJrOPUTM pelieHus 3a1adyul (MU ero
4acTh), BBIOMpATH CIIOCOO pEIICHUS C YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTH W KOPPEKTHUPOBATH
BapUAHTHI pelIEHUH ¢ Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTE/JIEKT:

BJIAJETh CHOCO0aMM CaMOINPOBEPKH, CAMOKOHTPOJIA IMpolecca M
pe3yJsibTaTa pelIeHUs MaTeMaTUYeCKOM 3a/1a4u;

MPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IIPU PELICHUU
3a7a4yd, BHOCUTb KOPPEKTHUBBI B JCATCIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHLCTB, HAWJACHHBIX OMMUOOK, BHISIBICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBUE PE3yJIbTaTa NEATEIbHOCTH IMOCTABICHHON IEIU
U YCJIOBHSIM, OOBSCHATDh TPUYHUHBI TOCTHKEHUS WIIM HEJOCTHKECHHUS 1IEITH,
HAaXOIWTh  OMmMMUOKY, JdaBaTh OIEHKY MNPUOOPETEHHOMY  OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoHIy oOyueHus B 7 KJjacce OOYyYArONTUHCSA TMOTYYUT CIIEIYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yucia ¥ BbIYMCTIEHUA

BoInonHsATh, coyeTass yCTHbIE M NUCBMEHHbIE NPUEMBI, apupMETHUYECKue
JENUCTBHUSI C pAllMOHAILHBIMU YU CJIAMH.

HaxonnTe 3Ha4YeHUsT YWCIOBBIX BBIPAXKEHUH, MPUMEHATH Pa3HOOOpa3HbIE
COCOObI U MPUEMBI BHIYMCICHUSI 3HAUCHUU JAPOOHBIX BBIPAKECHHM, COICPIKAIIUX
OOBIKHOBEHHBIE U JICCITUYHbBIC JPOOH.

[lepexoauTh OT OAHOW (POPMBI 3alMCH YMCENl K JPpYyroil (mpeodpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JCCATUYHYIO IPOOB).

CpaBHHBAaTh ¥ YIOPSI0YMBATH PALIMOHAJIBHBIE YHCIIA.

OKpyTJsTh 4ncia.

BBINONHATE NPUKUAKY U OLIEHKY PEe3yJIbTaTa BHIYMCIECHUH, OLIEHKY 3HAUE€HUN
YHUCJIOBBIX BBIPAXXEHUW. BBINOIHATH NEWCTBHUS CO CTENEHSAMH C HATypajJbHbIMU
IIOKAa3aTeJIIMH.

[IpuMeHATh  NpPU3HAKKM  JACIUMOCTH,  PA3OXKEHHWE HAa  MHOXKHTEIHU
HATypaJbHBIX YUCE.

Pemarh npakTHKO-OpMEHTUPOBAHHBIE 3a/layM, CBSI3aHHBIE C OTHOLICHHEM
BEJIMYMH, NPONOPLUUOHATIBHOCTbIO BEIUYMH, MPOLEHTAMU, HWHTEPIPETHPOBATH
pe3yabTaThl PELICHUs 3a/4a4d ¢ y4ETOM OTrpaHMUYEHUM, CBSI3aHHBIX CO CBONCTBaMHU
paccMaTpUBaeMbIX OOBEKTOB.

AuredpanvecKue BbIPpaKEeHUA

Hcnonb3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHUIO M CUMBOJHUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUs yueOHOTO MaTepHaia.

Haxonuth 3HaueHHs OyKBEHHBIX BBIPQKEHUW IpU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoinonHAT,  mpeoOpa3oBaHus  LEJIOr0  BBIPAKEHHWS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BbIMONHATE YyMHOKEHHE OJHOWICHAa Ha MHOTOWIEH M MHOrouJleHa Ha
MHOTOYJICH, IPUMEHSTh (POPMYJIbI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIEeCTBIATh PA3JIOKEHUE MHOIOYJIEHOB HAa MHOXHUTEIM C IOMOILIBIO
BbIHECEHMsSI 3a CKOOKM OOILIero MHOMHUTENs, TPYNIHUPOBKU  CIAraeMblX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsaTh nMpeoOpa3oBaHUsI MHOTOWICHOB ISl PEHICHUS Pa3IuvHbIX 3a/1a4
U3 MAaTEMaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypallbHBIMU TMOKa3aTeIsiMU st
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nvHEHHBIE ypaBHEHUs C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBUia
[Iepexo1a OT UCXOJHOIO YPABHEHMS K PABHOCUIBLHOMY eMy. lIpoBepsTs, sBiseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduvecKie METOIbI PU PEIICHUU JTUHEHHBIX YpaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map YHWCEN, SABISIIOUIUMXCS PEUIEHUEM JIMHEWHOIO
YPaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAWHATHOM TMJIOCKOCTU TpaduK JUHEHHOTO ypaBHEHUS C
JIBYyMsI TIEPEMEHHBIMHU, MONB3YACh TpaUKOM, TPUBOAUTH MPUMEPHI PEIICHUS
YPAaBHEHHS.

Pemate cuctemsl IByX JTMHEHHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMH, B TOM
yucie rpaguyecku.

CocraBnaTe M pelmarh JMHEWHOE YPAaBHEHHWE WM CHUCTEMY JIMHEHMHBIX
YPAaBHEHHM II0 YCJIOBUIO 3aJa4M, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MTOJIy4CHHBIN pe3ysbTar.

DOyHKUIMHA

N300paxaTh Ha KOOPAUHATHON MPSMOU TOUYKHU, COOTBETCTBYIOILIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, HHTEPBAJIbI, 3aIIMChIBATh YMCIIOBBIE IIPOMEKYTKU Ha
anreOpanyeckoMm si3bIKe.

OTrMeuaTh B KOOPJIWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJHWHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMi. CTpouTh rpadux GyHKIMU Y = [X|.

OnuceiBaTh C TMOMOLIBIO (YHKIUH M3BECTHbIE 3aBHUCUMOCTH MEXAY
BEJIMYMHAMU. CKOPOCTb, BPEMS, pPACCTOSIHUE, LEHA, KOJMWYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco® MpencTaBlICHUs W aHanM3a MHPOpPMAaLIUH,
U3BJIEKATh U UHTEPIIPETUPOBATh HHPOPMAIIMIO U3 IPaUKOB PEeaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K koHmy oOydyenuss B 8 kijacce oOOydaroIIMHCA TMOJYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BBIYUCICHUSA

Hcrnonb30BaTh HayalbHbIE NMPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
quCceN JUIsl CPABHEHUS!, OKPYTJIEHUS U BBIYMCIICHUM, N300pakaTh JEHCTBUTEIbHbBIE
YHCJIa TOYUKAMHU Ha KOOPAWHATHOM MTPSMOM.

[IpumMeHsATh TOHATHE apu(PMETHUECKOro KBaJIpPAaTHOrO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHH, UCIOJb3YyS NPU HEOOXOJUMOCTH KaJIbKYJSATOP, BBITOIHATH
npeoOpa3oBaHus BBIPAKEHHM, COAEpXKAIIUX KBAJApaTHbIE KOPHHU, HCIOJb3YS
CBOMCTBA KOpHEH.



Hcnonb3oBaTh 3amucu OONBIIUX M MajlbIX YMCEN C MOMOUIBIO JECATUYHBIX
npo0Oeit u creneneit yncina 10.

AnredOpandeckue BbIpaKeHMs!

[IpyMEHATh TOHATHE CTENEHW C LENbIM MOKa3aTEJIEM, BBINOJIHATH
npeoOpa30BaHusl BhIPAXKEHUM, COJIEPIKAIINX CTETICHH C LIeJIbIM MOKa3aTeJeM.

BbINOMHATE TOXAECTBEHHBbIE MpeoOpa3oBaHUs PAIMOHAIBHBIX BbIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOUJICHAMH U alredpandyeckKuMu ApoosiMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumeHsTh npeoOpa3oBaHus BEIPAXKCHUM 1JI pellIeHUs pa3InYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON NPAKTHUKHU.

YpaBHeHHs U HEPABEHCTBA

Pemiath nuHEHBIE, KBaJpaTHbIC YPABHEHUS M PallMOHAIBHBIC YpaBHEHMUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IBYMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUM, B
TOM YHCJIC ¢ IPUMEHEHHEM TpadUIeCKuX MpecTaBIeHul (yCTaHaBIMBATh, HMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIIH HUMEET, TO CKOJBbKO, H
npouee).

[lepexoauTh OT cioBeCHOM (HOPMYIUPOBKH 3alauu K e€ anredpanyeckon
MOJIETU C TIOMOIIBIO COCTABJICHUSI YpPaBHEHHUS WJIM CHUCTEMBbl YpaBHECHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN PE3yibTaT.

[IpuMeHsATH CBOWCTBAa YMCJIOBBIX HEPABEHCTB JJII CPABHEHUS, OICHKH,
pelIaTh JUHEUHBIE HEPABECHCTBA C OJHOM NEPEMEHHOW U UX CHUCTEMBI, JaBaTh
rpadUuecKyr0 HWJUTIOCTPAIIMI0O MHOXKECTBA PEIICHUM HEpPaBEeHCTBA, CHUCTEMBbI
HEpPAaBEHCTB.

DyHKUIMHA

[ToHuMaTh U UCHOJIL30BaTh (DYHKIIMOHAJBHBIC TOHATHUS U SI3BIK (TEPMUHBI,
CHUMBOJIMYCCKUE O0003HAUCHHS), ONPEACIATh 3HAYCHHE (DYHKIUH IO 3HAYCHUIO
aprymMeHTa, olpeAesaTh CBOMCTBa PYHKIMU N0 €€ rpaduKy.

Ctpouts rpaduku dJieMEeHTapHBIX QYHKIMN BUA:

y = kix, y = x2, y = x3y = |x|, y = VX, ONHCHIBATh CBOHCTBA YHCIOBO}
bynakuuu 1o e€ rpaduky.

K xoHmy oOyuenus B 9 kJjacce oOydYarolmMiiCs TMOJYYUT CIICAYIOIINE
MpeMETHBIC PE3YIIbTaTHI:

Yuciia ¥ BBIYUCICHUA

CpaBHUBATH U YIOPSAIOYMBATH PAIMOHAJIBHBIC U UPPALIMOHAJIbHBIC YUCTIA.

BeimonHAT  apudMeTHYECKre NEUCTBUS C pallMOHAIBHBIMH  YHCIIAMH,
codeTas YCTHbIE U TUCbMEHHBIE TMPUEMBI, BBIMIOJIHATH BBIYUCICHUS C
HUpparMoHaIbHBIMU YHUCIAMH.



HaxoguTe 3Ha4YeHUsT CTENEHEW C LENbIMM TOKa3aTeasIMU W  KOPHEW,
BBIYUCIISITh 3HAYEHUS YHUCIIOBBIX BhIPAXKEHUH.

OKpyrJisiTh  IEUCTBUTENBbHBIC YKCJA, BBINOJHATh TMPUKUIKY pe3yJbTara
BBIYHCJICHUN, OLICHKY YMCIIOBBIX BBIPAXKEHU.

YpaBHeHNS U HEPAaBEHCTBA

Pewlate nMHENHBIE W KBaJpaTHbIE YPABHEHUsS, YPABHEHMS, CBOISAIIMECS K
HUM, TIPOCTEUIITHE APOOHO-pAIIMOHAIEHBIE YPaBHCHHUSI.

Pemate cucrtemsbl IBYX JIMHEMHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMH M
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBISETCS JINHEIHBIM.

Pemiath TekCTOBbIE 3ajaud aiareOpanyeckuM CIOCOOOM C TMOMOIIbIO
COCTaBJICHUS] YPABHEHUS WJIM CUCTEMBI IByX YPABHEHHI C IBYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM ypPaBHEHHWM, B
TOM YHCJIe C IPUMEHCHHEM TpapruecKuX MpeAcTaBicHul (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUU PEIICHUS, €CIH HUMEET, TO CKOJBbKO, H
npouee).

PemaTe nuHelHbIE HEPABEHCTBA, KBAJpAaTHbICE HEPABEHCTBA, HM300pa)kaTh
pelieHre HEPaBEHCTB Ha YUCIIOBOM MPSIMOM, 3aMHUCHIBATH PEUICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiath  cucCTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YMCIIOBOM MPSMOM, 3alIUCHIBATh PEILIEHUE C TOMOILbIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEUISHUN PA3JIMYHbBIX 33]1a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM uU3y4eHHBIX BHUAOB. [loka3biBaTh CXeMaTUYECKU

pAacIoJIOKEHUE HA KOOPIUHATHOM TUIOCKOCTH rpadukoB GyHKImiA Buaa: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = [x|, B 3aBucuMoCTH OT
3HaYE€HUU KOA(PPUIIMEHTOB, ONMUCHIBATh CBOMCTBA (PYHKITUHA.

Crpouth U M300paxarh CXxeMaTH4YeCKU rpaduKu KBaJApaTUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATHUHBIX (YHKIIUH 10 X rpadukam.

Pacno3naBaTh kBagpaTHuHyrO (QYHKLHUIO 1O (opmyrie, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX (YHKIUI U3 peabHON KU3HU, (PU3UKU, TEOMETPUH.

YucsioBble MOCI€10BATEIHLHOCTH M IIPOTrPeCcCHu

Pacno3naBaTh apu(MeTHUYEeCKyl0 U TE€OMETPUYECKYI0 MPOTPECCHH MpPH
Pa3HBIX CIIOCO0aX 3aaHus.

BbIMONHAT  BBIYUCIEHHS €  MCHOJb30BaHHEM (opMyln N-ro 4iieHa
apu(pMETUIECKON ¥ TEOMETPUUECKON MPOTPECCUiA, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4JeHbl IMOCIEI0BATEILHOCTH TOYKAMM HAa KOOPAMHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH ITOCIICIOBATEIBLHOCTSIMHU, B TOM
qHCIIe 33J]a49H U3 PeaTbHOM KU3HU (C UCIOJBb30BAHHEM KaJIbKYJIATOPA, ITU(PPOBBIX
TEXHOJIOTUIA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3/iejioB U TeM
Ne n/m
NPOrpamMMbl

Ywucna u BerurcieHus. PanmonanbHble
qucia

Anrebpanyeckue BbIpaKeHUSI
VYpaBHEHMS U HEPAaBEHCTBA
Koopaunats! u rpapuku. yHkunu

[ToBTOpEeHME U 006001IEHNE

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoaudecTBO 9acoB

Kontpoabubie IIpakTuuyeckue

Beero padoTsbI padoThI
25 1
27 1
20 1
24 1
6 1
102 5 0

DJIEKTPOHHBIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchbl

bubnuoreka [{OK
https://m.edsoo.ru/7f415b90

bubnuoreka [{OK
https://m.edsoo.ru/7f415b90

bubnuoreka [{OK
https://m.edsoo.ru/7f415b90

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

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

8 KJIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

HaumenoBanmue pa3aesioB U TeM
NPOrpaMmbl

Yucna ¥ BRIYUCICHUS. KBa,Z[paTHBIe KOPHH

Uucna u BeraucieHus. CTerneHs ¢ O CJIbIM
II0Ka3aTCJIEM

Anrebpanyeckue BbIpaXKEHUS.
KBagpartsslii TpExuneH

Anrebpanyeckue BbIpaXKeHUs.
Anrebpanyeckas 1poOb

VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie
YpaBHEHUSA

VYpaBHenus u HepaBeHCTBA. CHCTEMBI
yYpaBHEHUU

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

Oyakiuu. OCHOBHBIE OHATHS

Oynkuuu. YucnoBble QyHKINH

[ToBTOpEeHMe u 060061IEHNE

KoaudecTBO 9acoB

Bcero

15

15

15

13

12

102

KonTposbHbie
padoTbI

IpakTuyeckue
padoThI

DJIEKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6nunoreka LIOK
https://m.edsoo.ru/7f417af8
bu6mmoteka LIOK
https://m.edsoo.ru/7f417af8

bubnuoreka [{OK
https://m.edsoo.ru/7f417af8

bubnuoreka [{OK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

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

bu6nmmorexa LIOK
https://m.edsoo.ru/7f417af8

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

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

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

9 KJIACC

Ne i/

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMmblI

Uucna u Beruncienus. JleHcTBUTENbHBIC
qucia

YpaBHEHHUS U HEPABEHCTBA. Y PAaBHEHUS C
OJIHOY ITEpEMEHHOMN

VYpaBHuenus u HepaBeHCTBA. CHCTEMBI
YpaBHEHUH

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

DyHKIUU

YwucaoBwie OoCICA0BAaTCIBHOCTH

[ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3AIUs

3HAHUH

KoaudecTBO 9acoB

Bcero

14

14

16

16

15

18

102

KonTpoJubHble
padoThI

IIpakTn4yeckue
padoTbl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl

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

bubnuoreka [{OK
https://m.edsoo.ru/7f419d08

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

bubmnorexa IIOK
https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
https://m.edso0.ru/7f419d08
but6mmoreka [IOK
https://m.edso0.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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

YueOHuk «Anredpa» 7-9 Kiacchl.
Agtopsl: F0.H.Maxkapserues, H.I'. Munnrok, K.M. Hemkos, C.b. CyBoposga.

ITon penakuumeit C.A. TensikoBckoro. Mocksa. [Ipocsenienne, 2023r.

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

paboure TeTpau;
CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PaOOTHI;
METOIMYECKOE MOCOOUe AJIsl YUUTES.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChbI
CETUUHTEPHET

http://school-
collection.edu.ru
http://wmolow.edu.ru
https://www.emuHBIHYpOK.
pd/http://resh.edu.ru/
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