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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBiS€TCS OIHWM €3 OMOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *KU3HU. Pa3BuTHe y oO0yyarommxcs
HAyYHBIX TIPEACTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUs MAaTEMaTHIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJCIHUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIsl aJalTaliyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHSI M BBIBOPBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YyYarolMXCs: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpPEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykrype mnporpammbl y4yeOHOro Kypca «Ausredpa» Uisi OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandecKkie BBIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUH pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCHCTBYS €
IpyTMMHM €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca O0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTAaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuMHMM «Yucina W BBIYHUCICHUS» CIYXKHT OCHOBOM JJis
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCETHEBHOM



KU3HH. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUS
CBS3aHO C pAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBON
JIMHUU OTHECEHO K cpeiHEMY 00111eMy 00pa30BaHHUIO.

CopeprkaHue IByX alireOpandecKux JUHUN — «Aredpandeckue BhIPaKEHUsD)
u «YpaBHCHHsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAMMOTO JJIA PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
S3bIKA JUISI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJICTIeH, OMHMCAHHS TPOIECCOB U
SBJICHMA peaqpHOTO MHpa. B 3amaunm oOydeHus anredpe BXOIAT TakKkKe
JanbHEiIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHUE HaBBbIKAMU
JTeAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CUMBOIBHBIX (POPM CITOCOOCTBYET
Pa3BUTHIO BOOOPaKEHMS, CIIOCOOHOCTEH K MATEMAaTHIECKOMY TBOPYECTRY.

Conepxxanue (GyHKIIMOHATBHO-TpapUUeCKON JTMHUU HAIEJICHO HA MOJIYyYEHUE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL ONTUCAHUS M UCCIICAOBaHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPO/IE
u oOmectBe. M3ydyeHue martepuaia CHOCOOCTBYET Pa3BUTHIO y OOy4YarOIIUXCS
YMEHUS UCTIOIh30BaTh PA3INYHBIC BRIPA3UTEIIBHBIC CPEICTBA S3bIKA MATEMATUKHA —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (HopMuUpoOBaHHE
MPEICTABICHUM O POJIM MaTEeMaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo ydeOHOMY MaHy B 7-9 kjaccax wu3ydaercss YYEOHBIA Kypce
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIUE OCHOBHBIE pa3/eiibl COJEp KAHUS:
«Uucma ® BBIUKCICHUSN», «ANTEOpandecKHe BBIPAKEHUS», «YPaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydyenue yue6Horo kypca « Anredpa» orBogutcsi 306 yacoB: B 7 Kjacce —
102 gaca (3 yaca B Heaenio0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).

COJEPXXAHUME OBYUYEHUA

7 KIIACC

Yucaa v BIYMCICHUA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0Jl OT OJHOW (HOPMBI 3arucu
npobeit k gapyroi. [loHaTne panMoHAIBPHOTO YHCHA, 3aluCh, CpPaBHEHUE,
yOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucell. ApudmeTudyeckue JEUCTBUA €
palMOHAJIBHBIMU YHCIamMu. PelieHue 3agad u3 peaibHOM MPaKTUKW HAa 4acTH, Ha
JpoOH.



CreneHb ¢ HaTypaJbHBIM [OKa3aTeJeM: ONpEIeNeHue, MpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENEHUs, 3auCh O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU U JpoOU B BHIE MPOLEHTOB. TpH OCHOBHBIE 337a4ud Ha
MIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON IPAKTHKHU.

[IpuMeHeHUE TPU3HAKOB  JIEIMMOCTH, PA3JIOKEHHE Ha  MHOXKUTEIU
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM uucie TmpsmMas u  oOpaTHas
MPONOPLUHUOHAIBHOCTH.

AnredOpandeckue BbIPAKEHUS

[IepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpEMEHHOMU. JlomycTumble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienme 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beraucnenus no popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpnHowieHsl 1 MHOTOWIEHbI. CTeneHb MHOrowIeHa. CIioKeHue, BhIYUTAHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YypaBHEHUS, IIpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHME C OJHOM IEPEMEHHOM, YHWCIO KOPHEW JIMHEWHOIO
YpaBHEHHUS, pEIICHHE JIMHEWHBbIX YypaBHEHUU. CocCTaBlI€HHWE YpaBHEHHU 1O
YCJIOBHIO 3a7ja4u. Perenne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPAaBHEHUM.

JIuneliHOoe ypaBHEHHE C JBYMs NepeMEHHbIMHU U ero rpaduk. Cucrema aByX
JVMHEMHBIX YpaBHEHUW C JBYMs IEpeMEHHbIMU. PermieHune cucrem ypaBHEHUU
ciocoOboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad € IOMOIIbBIO
CUCTEM YPaBHECHUI.

DOyHKIUU

Koopaunara Touku Ha npsMon. YHcIIoBbIE TPOMEXKYTKH. PaccTossHre Mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHast cucrema koopauHat, ocu OX u Oy. AGciucca U opauHAaTa
TOYKHU Ha KOOpJAWHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (popMyTaMu.
Urenne rpadukoB peabHbIX 3aBUcuMocTel. [lonarue ¢ynkuuu. [padux
dbynknuu. CroiicTBa Gyuknuii. JInnerinas ¢ynkius, e€ rpaduk. ['padux Gyakmmm
y = |X|. I'padmyeckoe perreHne TUHEHHBIX YPaBHEHHH M CHUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KIIACC



Yucaa v BIYMCICHUSA

KBaapatHbeiii kopeHb u3 uucina. IloHstue 00 uppalMOHATBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUS UPPAITMOHATBHBIX ynce. CBOWCTBA apu(METHICSCKIX
KBaJIPAaTHBIX KOPHEW U UX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUHN
Y BBIYUCJIEHUAM. [[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enpIM oKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YKCIIA.

AnrebpandecKkue BRIpaKCHUSAJTreOpandecKkue BbIpaKeHusl

KBagpaTHbpii  TpEX4iEH, pPa3IOKEHUE KBAaApaTHOrO  TpEXWIeHa Ha
MHOKUTEU.

Anrebpandeckas 1poOb. OCHOBHOE CBOWCTBO anreOpandeckoil apoOw.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHE, JCJICHHE anredpandeckux JapoOei.
PanronanbpHbIie BhIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, (popMmyiia KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHWN, CBOIAIIMXCS K JIMHEWHBIM H  KBaJPaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduueckas uHTEpHIpeTalvs YPAaBHEHUN C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs I€pEMEHHBIMU. lIpumepsl pelieHuss cucrem
HEJIMHEMHBIX YPABHEHUH C JIByMSI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

HucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYyHKIUA

[Tonsitue ¢ynxuuu. OOnacTp omNpeneneHuss M MHOXKECTBO 3HAYEHUU
dbynkuun. CrocoOb! 3a1anus PyHKITUH.

I'padux dyukmuu. Ytenue cBoictB ¢GyHkimu mo e€ rpaduky. [Ipumeps
rpadukoB GYyHKINMA, OTPAXKAIOIIUX PEaTbHBIE MPOIECCHI.

OYHKIMY, OMNKCHIBAIOIIUE TMPSIMYyH0 U OOpaTHYI MNPONOPIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. Oyukuun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pelIeHne YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KNIACC

Yuciia ¥ BBIYUCICHUSA

PaunonanbpHble yuCia, UPpaLMOHATIBHBIE YKCIa, KOHEUYHbIE U OECKOHEUHbIE
JeCATUYHBIC APoOr. MHOXKECTBO ACHUCTBUTEIBHBIX YMCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe apoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JIEMCTBUTEIIHBIX YMCEIl U KOOPAUHATHOMN MIPAMOM.



CpaBHeHHE JIEUCTBUTENBbHBIX uncel, apupMETHUYEeCKHe JeUCTBUSA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIEr0 MHpPA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxéHHoe 3HaYeHUE BETUYHMHBI, TOUHOCTh NpUOIMmKeHus. OKpyrieHue
yucen. [[puknuaka u orieHka pe3yJbTaTOB BEIYUCIICHUN.

YpaBHeHMS U HEPABEHCTBA

JInnerinoe ypaBHeHUE. Pelienrue ypaBHEHUM, CBOASIIUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBagpaTtHoe ypaBHeHUE. [IprMepbl pelieHUus YpaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PellleHne TeKCTOBBIX 3aaad
anreOpandeckuM METO/I0M.

VYpaBHeHHe ¢ JBYyMsl MEpPEMEHHBIMU U €ro rpaduk. PemeHue cuctem nByX
JIMHEWHBIX YPABHEHUM C IByMs ITIEPEMEHHBIMU. PellieHne cCUCTEM JBYX YPaBHEHH,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IIEpeMEHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparnunas ¢dynkuus, e€ rpadux u cpoiictBa. IlapaGona, koopauHaThl
BEPIIMHBI 11apaboJIbl, 0Ch CAMMETPHH MapadOJIbI.

I'padukn byrkmmit: y = kx, y = kx + b, y = k/x, y = x3,y = VX, y = |x| , n ux
CBONCTBA.

YucnoBele  MOCIENOBATENIBHOCTUUMCIOBBIE  NMOCACA0BATEIBHOCTH U
Nporpeccuu

[IoHsiTHE 4YKMCIIOBOM NOCIENOBAaTENBHOCTH. 3aJaHHUE MOCIEA0BATEIIBHOCTH
peKyppeHTHO# dhopmMyoi u Hopmysoi N-ro YieHa.

Apudmernueckass U reomeTrpudeckas nporpeccun. @opmysibl N-ro dieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHre 4YiIeHOB apu(PMETHUECKOW W TEOMETPUYECKON mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CIoHbIE NIPOLIECHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS POI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInuHoCTHBIE pe3yJibTaThbl OCBOCHHS TPOrpaMMbl Y4eOHOTO Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPOLLIOMY UM  HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJIbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINMOJHEHUIO O0SI3aHHOCTEH TpaKJaHUHA U peaIu3alliKi €Tro
npaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTHMBHOE Y4YacTHE B PEIICHUM MPAKTHUYECKUX 3a/ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCIENMIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpUEHTAlMed B [IEATEIIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MIPUPOJBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelIoBeueCKOM
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIJICHUEM SI3BIKOM MAaT€MaTUKH M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPEeACTBOM
MO3HAHUST MHpPA, OBIAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATEIbCKON
JeATEeIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMuUpOBaHHME KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



FOTOBHOCTBIO NPUMEHSATh MATEMAaTUYECKHE 3HAHUA B HHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
mpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHNE MAaTEMATUYECKUX 3HAHWN [T PELICHUA 3a]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, IUIAHUPOBAHUS MTOCTYIKOB U OIEHKHU
HX BO3MOXXHBIX MOCJICICTBUH JIJIS1 OKPYXKAIOIICH Cpejibl, 0CO3HAHUEM TJI00aTbHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) apanTanus K M3MEHAOUIUMCH YCJOBUSAM COLUMAIBLHOM U NPUPOIHOM
cpeabl:

FOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUAX HEOMPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMHPOBAHWUU HOBBIX 3HAaHHWM, B TOM YHUCJE
dhopMyIHpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABICHUSX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PCEIICHUS W JeWCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue JaeiicTBuA:

e BBISIBJIATh U XAPAKTEPU30BaATh CYILECTBEHHbIE MPU3HAKU MATEMaTHUYECKHUX
OOBEKTOB, TIOHATHM, OTHOIICHUN MEXAy TMOHATHAMH, (HOPMYIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN3a;

e BOCIIPUHUMATh,  (opMynupoBaTh UM  NPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

e BEISABIISITD MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aNMOCBSI3H "
npoTuBOpedrsi B (paKTax, MaHHBIX, HAOIIOEHUSX W YTBEPKICHUSX, MpEaiaraTh
KPUTEPUHU JIJIsl BHISIBJICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPEUMH;

e ICJIaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JECIYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;



e pa30upaTh JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN (MPSIMbIE U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOSATEIBHO  HECIOXKHBIE  JIOKAa3aTeIbCTBA
MaTeMaTHYeCKnX (DaKTOB, BHICTpAWBATh apTyMEHTAIMIO, MMPUBOIUTH MPUMEPH U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMMA ¢ yIETOM
CaMOCTOATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

* ICIIOJIB30BATh BOIIPOCHI KaK HCCIIEOBATEIbCKUA WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodiieMy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE U JaHHO€, (HOpPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e IPOBOJIUTh IO CaMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIM
HKCIEPUMEHT, HEOOJIbIIOE UCCIEJOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CAMOCTOSITEHLHO (DOpMYyNIHpPOBaThH OOOOIIEHHS W BBIBOJBI MO pe3yJibTaTaM
IPOBENEHHOTO  HAOMIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

e IPOTHO3UPOBATh BO3MOYKHOE PpA3BUTHE IMIPOILIECCA, & TAKXKE BbIJIBUIAThH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

* BBISIBJISITh  HEJIOCTATOYHOCTh M H30BITOYHOCTH HMHGOPMAIMH, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3aa4H;

e BBIOWpaTh, AaHAJIU3UPOBATH, CUCTEMATHU3UPOBATH W WHTEPIPETUPOBATH
MH(pOpMAIIMIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BBIOMpaTh (opMy mpeAcTaBieHUs UHGOPMAIMM U WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, IuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMU;

¢ OLICHUBATh HANEKHOCTh HH(POPMAIMKM TI0O KPUTEPHUSM, MPEII0KEHHBIM
y4uTeNEM UIN CHOPMYITHUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

e BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHHUSI B COOTBETCTBUU C YCIOBUIMU
U IeIsAMH OOIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/1auu,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

B X0JIe¢ 00CYXICHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX IAaeMOU TEMBI,
npoOJIeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJIEHHBIE Ha TIOWCK
pELIEHUs, COIMOCTAaBIIATh CBOM CYXKACHUS C CYXICHUAMHU APYrUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;



e IPE/ICTABIIATH PE3YJIbTATHI PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpE3eHTALNU U 0COOCHHOCTEN ayIMTOPHUH;

e IOHUMATh U HUCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUAYATbHOM
paboThI IpU PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;

e IPUHUMATH 1IE€Jb COBMECTHOW MAEATEIbHOCTH, MJIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboOThI, pachpenessTh BUABl pabOT, JOroBapuUBaThCs, OOCYXKIAaTh
MPOILIECC U PE3YNbTAT PAd0ThI, 0000IaTh MHEHHUS HECKOJIBKHX JIOJICH;

e y4aCTBOBaTh B TPYHNIOBBIX (Qopmax paboTel (oOCyxkaeHUsA, OOMEeH
MHEHHUSMH, MO3TOBBIE IITYPMbl W JPYTHE), BBIIOJHITH CBOI YacThb pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTHMH YI€HAMHU KOMAaH[bI, OLIEHUBATh
Ka4yeCTBO CBOETO BKJIaja B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIE el CTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO COCTABJIATH IJIAH, aJITOPUTM PEUICHHs 3aaa4yd (WM ero
4acTb), BBIOMpATh CMOCOO penieHus ¢ YYETOM HMEIOIIUXCA pPEeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH BapHaHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIHOHATbHBI HHTEJLJIEKT:

e BJIAJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJISI MPOLEcca U pe3yibTaTa
pelIeHs] MaTeMaTUYEeCKOH 3a1auH;

e IPEJIBUJICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MIPU PEIICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

e OIICHMBATh COOTBETCTBUE pe3yJbTaTa ACSITEILHOCTH MOCTABJICHHOU e U
YCIIOBUSIM, OOBACHSITh IPUYUHBI IOCTHKCHUS UITU HEIOCTHDKCHHS 11€TH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MHNPEJIMETHBIE PE3YJBbTATBI

K xoniy oOydenuss B 7 KJjacce OOyYarOUIUiCs TMOMYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucjaa 1 BLIYUCJIEHUA

BrinonHaTh, coueTass yCTHbIE W NMHUChbMEHHBIC NPUEMBI, apuMeTHIecKue
JIEUCTBUS C pPallUOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HAYeHHMS YHCIIOBBIX BBIPAKCHHM, MPUMEHSATH Pa3HOOOpa3HbIS
CrocoOBI M MPUEMBI BBIYUCICHUS 3HAYCHUN JAPOOHBIX BBIPAKCHUM, COJIEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.



[lepexonuTe OT 0AHOM (OPMBI 3aMKCH YHUCEN K JIpyrou (mpeoOpa3oBHIBAThH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TIPOOBH).

CpaBHHBaTh U YIIOPSI0YMBATh PALIMOHAIIBHBIEC YHCTIA.

OKpyrasaTh yncIIa.

BBINONHATE NPUKUAKY U OLIEHKY pE3yJIbTaTa BBIYUCICHUM, OLEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKECHHWU. BBINOJIHATE AEUCTBHS CO CTENEHSAMH C HATYpPaJIbHBIMU
IIOKa3aTeJISIMH.

[IpuMeHATh NPU3HAKYU JEIUMOCTH, Pa3I0KEHNE Ha MHOXUTEIN HATYPaJIbHBIX
YUCEJL.

Pemare mpakTHKO-OpUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLICHUEM
BEJINYMH, MPONOPLUHOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 3aJa4y C y4ETOM OIPAHUYEHHUM, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPAKEHUA

Hcnonb30BaTh anredOpanvyeckyro TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxoauts 3HaueHUs OYKBEHHBIX BBIPAKEHUN IPH 3aJaHHBIX 3HAUYECHUSAX
IIEPEMEHHBIX.

BoInonHATE IpeoOpa3zoBaHusl LEIOr0 BbIPaKEHNUS B MHOTOWIEH MTPUBEICHUEM
MOJI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBINOMHAT YMHOXXEHHME OJHOWIEHA HAa MHOIOWIEH W MHOIOYIEHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JI0KEHUE MHOIOUYJIECHOB HAa MHOXHUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXMWTENsS, TIPYNIUPOBKU — CllaraeMbiX,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHUS.

[TpumensTh peoOpa3oBaHUsl MHOTOWIECHOB Ui PEUICHMs PAa3IMYHBIX 3a]a4
13 MaTEMAaTHUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMM IOKA3aTEISAMH IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate siMHENHBIE YpaBHEHHUS C OQHOM IEPEMEHHOM, IMPUMEHSS ITpaBuUia
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHUIIBHOMY emy. IIpoBepsiTs, ABisercs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METobl MPU PEIICHUN JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[Tonbupate npuMepsl MHap YHUCEN, SBIAIOLIUXCS PEIICHUEM JIMHEHHOTO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CtpouTh B KOOPAMHATHOM ITIOCKOCTH TpadvK JIMHEWHOTO YPABHEHUS C JBYMS
MIEPEMEHHBIMH, TTOJIB3YAICH TPa(PUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiath cuctembl AByX JTMHEHWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMH, B TOM
qucie rpa@uuecku.

CocraBisaTh M pellaTh JUHEWHOE YPABHEHHE WM CUCTEMY JIMHEHWHBIX
YpaBHEHWII 1O YCIOBHUIO 3aJladyd, WHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i MOJTyYCHHBIN pe3yJbTar.

DOyHKIMHA

N306paxkath Ha KOOPJAUHATHOMN NMPSIMOM TOYKH, COOTBETCTBYIOLIUE 3a/IaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOM TIOCKOCTH TOUYKH IO 3aJlaHHBIM KOOpJMHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBI0 (PYHKIIUH W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOIUTEIIBHOCTD, BPEMSsi, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crocoOd MNpe/cTaBlIeHUS W aHaM3a MUHPOpPMAIINH,
U3BJICKATh U UHTEPIPETUPOBATH HH(MOPMAITUIO U3 IPaPUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koniy oOydyenus B 8 kJjacce OOyYaroIMICS MOJYYHUT CIEAYIOIIUE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HavallbHbIE MPEACTABIECHUS O MHOECTBE JCHCTBUTEIIBHBIX
YyuCcel JJIS CpaBHEHUs, OKPYTJICHHUS M BBIYUCIICHUH, N300pakaTh IEUCTBUTEIbHbBIC
YHUCIa TOYKaMHA Ha KOOPAWHATHOW MPSMOU.

[IpumeHsATh TOHATHE apUPMETHUYECKOTO KBaJIpaTHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUM, COAEpKAIMMX KBAApaTHbIE KOPHU, HCIOIB3Ys
CBOMCTBA KOPHEMN.

Hcnonb3oBaTh 3anmucu OOJIBIIUX M MaJIbIX YHMCEN C MOMOIIBIO JIECSITUYHBIX
npobeii u creneHeit uucia 10.

AsredpanyecKue BbIPAKEHUSA

[IpuMeHAT, TIOHSATHE CTENEHU C IEJBIM TOKa3aTejeM, BBIMOJHIThH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIMX CTEIICHHU C 1IEJIBIM MTOKa3aTeIeM.

BBITIOTHATH TOXKIECTBEHHBIE TIPEOOPA30BAHUS PAITMOHAIBHBIX BRIPAXKESHUN HA
OCHOBE MPaBUJI ACUCTBUI HAJ MHOTOUYJICHAMH U alreOpandecKuMu APOOsIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIIH.



[IpumeHsATh npeoOpa3oBaHus BBIPAKEHUN ISl PELICHUS Pa3IMYHbIX 33/1a4 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHNs U HEPABEHCTBA

Pewmats JMHENHBIE, KBaJApAaTHBIE YPAaBHEHUS W PAlHUOHAIBHBIC YpPaBHEHMUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE NMPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUM, B
TOM YHCII€ C TPUMEHEHUEM TrpapUueCcKuX MpeACTaBlIeHUN (yCTaHABIUBATh, HMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT clIOBEeCHOW (OPMYIHPOBKH 3aJauM K €& anredpandeckoit
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHUHU,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M IIOJIYYEHHBIN PE3YIbTAaT.

[IpuMeHATh CBOMCTBA 4YHUCIOBBIX HEPABEHCTB I CPaBHEHHUsA, OLICHKH,
penaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpauUUecKyr0 HWJUTIOCTPALMI0 MHOXXECTBA PEIICHUH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHumMaTh U HCMONB30BaTh (DYHKIHMOHAIBHBIC MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIUU 1O €€ rpaduky.

Crtpoutb rpaduku dJ€MEHTapHbIX QYHKUIUN BUJIA:

y = kix, y = x2,y = x3y = |X|, Y = VX, OIHCBIBaTb CBOMCTBA YHCIOBO
dbyukiuu no e€ rpaduxy.

K xoniy oOydenuss B 9 kiacce oOyYaronIuiicss TMOMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BeimonuaTe  apudMeTuyeckre JEHCTBUS C  PAlMOHAIBHBIMU  YHCIIAMU,
coueras YCTHbIE W TIIMCbMEHHBIE MPUEMBI, BBINOJHATH BBIYHUCICHUS C
UppaLMOHATbHBIMU YUCIAMU.

HaxoauTe 3HaueHus CTENEHEW C LEIbIMU IIOKa3aTesIMU WU KOPHEH,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUI.

OKpyIJisiITh  I€MUCTBUTENIbHBIE YHUCJA, BBINOJIHATh MPUKUIKY Ppe3ysbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pewmlate nMHENHHBIE W KBAaJpAaTHBIE YPABHEHMS, YPAaBHEHHUs, CBOASLIMECA K
HUM, NIpOCTENIINe TPOOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemare cucrembl ABYyX JIMHEHMHBIX YPABHEHMM C JIBYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.



Pemate TEKCTOBBIE 3amauu  aireOpamdeckuM CIOCOOOM C  MTOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHUNW U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduyuecKuX Mpe/ICTaBIeHUi (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHCHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTte JMHEWHbIE HEPAaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh
pElLICHNE HEPABEHCTB HA YUCJIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CUMBOJIOB.

Pemlatb  cuCTEMBI  JIMHEWMHBIX  HEPABEHCTB, CHUCTEMBbl  HEPaBEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PEMIEHUE C TOMOUIBIO CHUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MIPU PELICHNUN Pa3JIUYHbIX 3a7a4.

DOyHKUIMHA

Pacno3naBaTh (yHKIMM W3y4eHHBIX BUAOB. [loka3bIBaTh CXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB pyHKImit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HAYE€HUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paxkaTb CXEMaTUYECKH IpaUKH KBaJpPaTHUUHBIX (YHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3naBaTh KBajpaTHUHYyIO (QYHKLIMIO IO (opMyJie, TPUBOIUTEH MPUMEPHI
KBaJPAaTUYHBIX (DYHKLIMHA U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPUHU.

YucsioBbIe MOCI€10BATEILHOCTH U MPOrPeccum

Pacno3naBaTh apuMeTHyecKkyr0 M TE€OMETPUYECKYIO MPOTPEecCUd IMpH
pa3HbIX CIIOCO0aX 3a/IlaHuUs.

BbINONHATS  BBIYUCIEHUS C  HUCIOJNb30BaHMEM (opMya N-ro  YieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOTPECCUil, CyMMbI IEPBBIX N YJICHOB.

N300paxkarh 4jieHbl MOCIEAOBATEIbBHOCTH TOYKAMU HA KOOPIAMHATHOM
IIJIOCKOCTH.

PemaTe 3amauu, CBSI3aHHBIE C YUCIOBBIMU ITOCIIENOBATEIBHOCTSAMH, B TOM
YHCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, HU(MPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue
Ne (undgposbie)
pa3ie/ioB H TeM Bcer  KonTpoubh IIpakTuyeck
n/n oOpa3oBaTe/ibHbIE
MporpaMmMabl 0 ble padoThI ue padoTsbl
pecypchl
Yucna n
1 BBIYHCJICHHSL. o5 1 bubmuorexa [JOK
PanuyonanbHblie https://m.edsoo.ru/7f415b90
qucia
3 Anrebpanyeckue 97 1 bubnmoreka [JOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
4 VYpaBHeHus u 20 1 bubnuorexa [JOK
HEpaBEHCTBA https://m.edso0o.ru/7f415b90
Koopaunatsel u
5 aduc 23 1 bubmuorexa [JOK
P ' https://m.edsoo.ru/7f415b90
DyHKIMHU
6 [Ipomexxyrounas 1 1
aTTecTaIus
7 [ToBTOpEHME U 6 1 bubnnorexa [JOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBUIEE
KOJIMYECTBO YACOB 7
(0)]| CTBO HACO 10042 0

[10 ITPOT'PAMME
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9 KITIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3aesoB U TeM Kontpoiabubie  IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThbI
pecypcbl
1 KBagparnunas QyHkius 24 2
YpaBHeHus u
3 HEPaBEHCTBA C OHOM 14 1
MepeMEHHON
YpaBHeHus u
4 HEPABEHCTBA C ABYMS 17 1
MepEMEHHBIMU
DNeMEeHThI
6 KOMOWHATOPHUKH U 13
TEOPUH BEPOSATHOCTEH
Yucnoselie
7 15 2
MOCJIeI0BATEIbHOCTH
[ToBTOpEHUE,
9 000011IeHHE, 16 1
CUCTEMaTHU3alus 3HAaHUU
OBIIEE KOJIMYECTBO
- 98+4 7 0

YACOB I10 [TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» AnreOpa, 7 knacc/ Makapsiues FO.H., Munnarok H.I'., Hemkor K.U. u
npyrue; nox peaakiueit TensikoBckoro C.A., AKIIMOHEpPHOE 001IECTBO
«M3natenbctBoO «IIpocBenienue»

» Anrebpa, 9 ximacc/ Makapsrae FO.H., Munaiok H.I'., Hemxos K.U. u
npyrue; nox penakuueit TemskoBckoro C.A., AKIIMOHEPHOE OOLIECTBO

«3narensctBO «lIpocBenieHne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI
CETU UHTEPHET

Skysmart
resh.edu.ru

Part.A



