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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO0, TaK W TyMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO MJis
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpHUpOJIe W OOUIIECTBE, POJIA MATEMAaTHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTalliid B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyeHnue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS OOYYalOIUXCSA: OHU HCIOJB3YIOT JACAYKTHBHBIC W
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SBISETCS peann3alieil e TeIbHOCTHOTO MPUHIIUIA 00YIEeHHUS.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX colepiKaTeabHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Airedpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (OPMUPOBAHUIO YMEHHS MOJB30BATHCS aJTOPUTMAMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHHUS YHCIOBOM
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOro Mjisl PELIEeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MaTEMaTHYECKUX MOJEINEH, ONMCAaHUs IPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkke
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne cUMBOJIbHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OIMCAHUS U UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIEC, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (PopMHUpOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIUUCICHUA», «Adredpanyeckue BbIpaXKEHUs», «YpaBHEHUA U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

Yuciia ¥ BBIYUCICHUSA

Jpo6u OOBIKHOBEHHBIC M JECSTHYHBIE, TIEPEXO] OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroi. [loHaTHe panuMoOHANBHOTO 4YHCIA, 3aluCh, CpaBHEHUE,
YOOPSAIOYMBAHUE  PAlMOHAIBHBIX  4uceld. ApudmMerndeckwe JEHCTBUS C
palMoOHaIbHBIMU YKcC/IaMu. PelnieHne 3a1a4y U3 peasibHOM MPAKTUKU HA 4acTH, Ha
JpoOu.



CreneHb C HaTypaJbHBIM IIOKa3aTelIeM: OIpEJeIeHUe, NpeoOdpa3oBaHue
BBIPQXEHHUI HA OCHOBE OIpEeIeIeHUs, 3aUCh OoNbIKX yucen. [IpouenTsl, 3anuce
IPOIIEHTOB B BHUJE ApoOU U ApoOU B BHJIIE MPOILEHTOB. TpH OCHOBHBIE 3a7aud Ha
MPOIIEHTHI, PELICHHE 3374 U3 PEajbHON MPAKTUKH.

[IpuMeHEHNE TPU3HAKOB  ACIUMOCTH, pAa3JOKEHHE Ha MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIEe OpsiMas HW  oOparHas
MPONOPLUHUOHAIBHOCTH.

AnredOpanvecKkue BbIPAKEHUS

[IepeMeHHBIE, YUCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTuMbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienme 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, paBUiIa PACKPBITUS CKOOOK M MPUBEIEHUS MOI0OOHBIX ClIaraeMblx.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHowiensl U MHOTOWIEHBI. CteneHp MHOrOwIeHa. ClioKeHue, BHIYUTAHMUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHUs, IpaBWja MpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pEIICHHE JIMHEWMHBIX ypaBHEeHHUU. CoOCTaBlIE€HHUE YpaBHEHUH IO
YCJIOBHIO 3a7ja4u. Perenne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPAaBHEHUM.

JIuneliHOoe ypaBHEHUE C IBYMs MEpEMEHHbIMU U ero rpapuk. Cucrema IByx
JVMHEMHBIX YpaBHEHUW C JBYMs IEpeMEHHbIMU. PermieHune cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl pemlieHus: TEKCTOBBIX 3a4ad C IMOMOUIbIO
CUCTEM YPaBHECHUI.

DOyHKIUU

Koopaunara Touku Ha npssmMoil. YuciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGciucca u opauHaTa
TOYKHU Ha KOOPJAWHATHOM TiockocTU. [IpumMepsl rpadukoB, 3aaHHBIX POpMYIIaMH.
Urenne rpadukoB peabHbIX 3aBUcuMocTel. [lonarue ¢ynkuuu. [padux
dbynknuu. CroiicTBa pyukumii. JInnerinas ¢ynkius, e€ rpaduk. ['padux dyakmmm
y = |x|. I'padmyeckoe perreHne JTUHEHHBIX YPaBHEHHH M CHUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KIIACC



Yucaa v BBIYUCTCHUS

KBagparubeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUIN
Y BBIUHCJIEHUSM. J|eiICTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEebIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AnreOpanvecKkue BhIpaKCHUSAJITe0pandecKue BbIPaKeHu sl

KBagpaTHbpii  TpEXwieH, pas3loKEHWE KBAJPATHOIO TpEXWIEHA HA
MHOKHUTEIIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JCJIeHHEe anreOpandyeckux JpoOe.
PannonanbHble BRIpaXXEHHUS U UX TpeoOpa3oBaHue.

VYpaBHEHUs 1 HEPABEHCTBAY pABHEHUSI H HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['paduueckas uaTEpHpeTallvsd YpaBHEHUN C IBYMs IEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YpaBHEHUU C JBYMS IE€peMEHHbIMHU. lIpumepnl pelleHus cucreM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue ¢ynkiuu. OOnacTh OMNpeAeNieHusT W MHOXKECTBO 3HAUYCHUU
dbynkuun. CrocoObl 3a1aHnus PyHKITUH.

I'padpux ¢ynkuun. YUrenune coiicTB ¢yHKuMu 1o e€ rpaduky. [Ipumeps
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peaIbHbIE MPOLECCHI.

@DyHKIMY, OMNHUCHIBAIOIIME NPSIMYI0 M OOpaTHYI MPOMOPLHOHAIBHBIE
3aBHCHMOCTH, X rpadukn. OyHkmun Y = X2, y = X3, y = \X, y=|x|. [paduueckoe
pElIEHUE YPAaBHEHUN U CUCTEM YPABHCHUU.

9 KIIACC

Yucjaa 1 BLIYUCJIEHUA

PanmonanpHbIe Ynciia, UPpAMOHAIBHBIC YHCIIA, KOHEYHBIC M OCCKOHCYHBIC
JECATHYHBIC APOOH. MHOXKECTBO JMCHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YHCIIa
KaKk OCCKOHEUHBIC JCCATHYHBIC apoOH. B3auMMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIIBHBIX YMCEII U KOOPJAMHATHOM MIPSIMOU.



CpaBHeHUE [JIGHCTBUTENBHBIX 4YHCEN, apu(METUYECKUEe JIEHCTBUSA C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOUIETO MHpa, AJUTEIBHOCTh MPOILECCOB B
OKPY’KAIOLIEM MHUPE.

[TpubnukEéHHOE 3HAYCHHE BEIIMYMHBI, TOUHOCTh NpUOIKeHus:. OKpyTieHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCIICHU M.

YpaBHeHMS U HEPABEHCTBA

JInneriHoe ypaBHeHuUE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUMN, CBOASIIMXCS K KBaJApaTHBIM.
bukBagpatHoe ypaBHeHue. [IpruMepsl pelieHus ypaBHEHUN TPEThEW U YETBEPTOM
CTEIIEHEN Pa3I0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3a]1a4y
anreOpandeckuM METO/I0M.

VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cuctem nByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUH,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4 alredpandeckuM crnocooom.

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoOOpaAuHATHI
BEPIIMHBI 11apaboIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

I'padukn byrxmit: y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = |X| , u ux
CBONCTBA.

YucnoBele  mociaenoBaTEIbHOCTUYUHMCIOBBIE  MOCIEI0BATEIbHOCTH M
Nporpeccuu

[IoHsiTHE YMCIIOBOM IOCHENOBATEIBHOCTH. 3aJaHME I10CJIEN0BATEIBHOCTH
peKyppeHTHOI dopmyoii u Gopmysoit N-ro wieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmyibsl N-ro ujieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHre YiIeHOB apuU(PMETHYECKOM MU TE€OMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CIoHbIE NIPOLIECHTBHI.



IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJIbTAThl OCBOCHUSI TPOTrpaMMBbl yueOHOTO Kypca « Anredpay
XapaKTEepU3yrOTCA:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpPECA K MPOIUIOMY U HACTOAIIEMY POCCHUICKOM MAaTEMATHKH,
LEHHOCTHBIM OTHOILIEHUEM K JIOCTHIKEHHUSAM POCCHUUCKUX MATEMATUKOB U POCCUMCKOM
MaTEMaTUYECKOM IIKOJBI, K MCHOJIb30BAaHUIO 3THUX JOCTHKECHUW B JAPYIMX HAayKax U
NPUKJIAJAHBIX cdepax;

2) rpamIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOA3aHHOCTEW TpaKJaHWHA U peaju3allHd €ro
paB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3INUHBIX
CTPYKTYp, SBJICHHUH, NpOLEAyp TIpaxIaHCKOro oOlecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX MpOOJEM, CBA3AHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaXKHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa aKTHMBHOE YYacTME B pELICHUWM MPAKTUYECKHX 3aJad
MAaTeMaTUYECKOW HANpPABIEHHOCTH, OCO3HAHUEM BAKHOCTH MATEMATUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEH MKU3HM A YCHEIHOM NpodecCuoHaNbHON
JESTeIbHOCTU U Pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM HHJMBUIYATbHON TPACKTOPHUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K  3MOLUMOHAIBHOMY M 3CTETHUYECKOMY  BOCHPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pELIEHUM, pacCyX JCHUH, YMEHUIO BHJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTH Ha COBPEMEHHYID CHUCTEMY HAay4YHBIX
NpeicTaBlieHud 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUSL YEJIOBEKA, MPUPOJBI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYECKOM HayKuM Kak cgepbl dYeloBeYeCKon
NEATENbHOCTH, 3TaloOB €€ pPAa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTHs LMBHIN3ALNM,
OBJIAJICHUEM SA3BIKOM MaT€MaTUKA W MATEMaTHYECKOM KYyJIbTYpOW KakK CPeICTBOM
NO3HAHUS MHPA, OBJIANCHUEM MPOCTEUIIMMH HABBIKAMH HCCIENOBATEIBCKOU
NEeSATENbHOCTH;



6) ¢usumyeckoe BocnuTaHue, (GpopMHpPOBaAHME KYJIbTYPbl 310POBbSI H
IMOIMOHAJBLHOIO 0JIaroNmoJIyYns:

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0POBbS,  BEACHHUS  3J0POBOrO  0o0Opasa  KU3HM  (370pOBOE  IHTaHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryjsapHas ¢u3ndecKas
aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBbIKAa peQICKCUH, TIPU3HAHKEM CBOETO IpaBa
Ha OIMMOKY ¥ TaKOTO e TpaBa IPyroro 4eI0BeKa;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:

OpUEHTAIMEH HA MPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM U peIIeHUs 3a7ad B
00J1aCTH COXPAHHOCTU OKPYIKAIOIIEH Cpe/ibl, IUTAHUPOBAHUS TOCTYIIKOB U OIICHKH MX
BO3MOXXHBIX TOCJHEACTBUNA ISl OKPY’KalOIIEH Cpebl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIEM U MyTel UX PEIICHUS;

8) amanranusi K M3MEHAKWINMMCH YCJOBUSIM COLHUAJIBHOW W MPHUPOAHOU
cpeabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pE3 MPAKTUYECKYIO JEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JIPYTUX JIIO/ACH, TpHoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHMS, HABBIKA M KOMIIETCHIIMHU W3 ONbITa APYTHUX;

HEOOXOJUMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCJE
dbopMyIUpOBaTh WJEH, TIOHATHUS, TUIIOTE3bI 00 OOBEKTAX W SBJICHHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUU WU
KOMITETEHTHOCTEM, INIAHUPOBATH CBOE pA3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIIPMHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMACMBIC
peuieHuss U JeUCTBUS, (OPMYJIUPOBATH W OIEHUBATH PUCKU M TOCIEICTBUS,
dbopMUpOBaThH OMBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3zoBble 1ornyeckue AecTBUA:

¢ BBISIBJIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKKM MaTeMaTHYCCKUX
00BEKTOB, TIOHATHHA, OTHOIICHUN MEXIy THOHATHAMHU, (HOPMYyITHpPOBAThH
OmpeneicHUsT  TOHATHH,  yCTaHABIWBAaTh  CYIICCTBEHHBIH  IPHU3HAK
KiIaccu(pukanyuu, OCHOBAaHUS Jisi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

¢ BOCTIpUHUMATh,  (OPMYIHpPOBAaTH H  TNPeoOpa3oBBIBaTh  CYKICHUS:
YTBEPAUTEILHBIE W OTpHUIATEIbHBbIC, CIMHWYHBIE, YacTHbIE M O0OIIHe,
YCIJIOBHBIE;



e BBISIBJISITh MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MIPOTUBOPEYUS B
(akTax, TaHHBIX, HAOIIOIEHUAX U YTBEPKIACHUIX, IPeIaraTh KPUTEPUH IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMI;

e ICNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

e pa3bupaTh JOKA3aTENbCTBA MATEeMATHUYECKUX YTBEPXKACHHUHN (MpsMble U OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBHO HECJIOXKHBIE J0KAa3aTelbCTBA
MaTeMaTHUeCKuX (HaKTOB, BBICTpaWBaTh aApPTyMEHTALMIO, TMPUBOAMUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BEIOMpATh CMOCO0 pemeHus y4eOHoM 3amaun  (CpaBHHUBATh HECKOJBKO
BApPUAHTOB pEIlICHUs, BBIOUpATh HauOoJee MNOAXOAANMN C y4ETOM
CaMOCTOSTENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

* IICTIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKAA WHCTPYMEHT IIO3HAHMS,
(GopMynupoBaTh BONPOCHL, (DUKCHPYIOIIME MPOTUBOpEUYUE, MpolIemy,
CaMOCTOSATENIbHO YCTAHABJIMBATh HCKOMOE U JaHHOe, (QOopMUPOBATh
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIMIO0, MHEHHE;

e [IPOBOJAUTH II0  CAMOCTOSITEJIBHO  COCTaBJICHHOMY IUIAHY  HECIJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE MCCIEAOBAHUE 10 YCTAHOBJIEHHUIO OCOOEHHOCTEM
MaTeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO0O0i;

e CAMOCTOSITEILHO (HOPMYJIHpPOBaTh OOOOIIEHHUS] W BBIBOJBI IO pe3ysibTaTaM
MPOBEAEHHOTO HAOIIOJAEHUS, HCCIEIOBAaHUS, OLEHUBATH JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHUI;

¢ [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOLECCA, a TAKXKE BBIIBUIATH
MPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaumeii:

¢ BBISIBJISITh  HEAOCTATOYHOCTh W M30BITOYHOCTH MH(MOpPMAIMHM, [IaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4U;

e BBIOMpPATh, AaHAJM3UPOBATH, CHCTEMATU3UPOBATh M  HHTEPIPETHPOBATH
MH(}OpMaALUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

« BBIOUpaTh (hopMy npeAcTaBiIeHUs] THHOPMALIMKU U WILTIOCTPUPOBATH pelIacMble
3aJlauyu CXeMaMHu, uarpaMmmMamMu, HHOUM rpauKoi U MX KOMOWHAIIUSMY,

e OLIECHUBATh HAIEKHOCTh HMHPOPMAIMU 10 KPUTEPUSAM, MPEIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

e BOCIIPUHUMATHh U (OPMYIUPOBATH CYX IEHUS B COOTBETCTBUU C YCIOBHUSIMU U
LEJSIMA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaX, AAaBaThb IMOSCHEHUS MO XOJy pEeLICHUs
3a/1a4yd, KOMMEHTHUPOBATh MOJyYEHHbIN PE3yJIbTaT;



eB X0j/i¢ 00CYXJCHHUS 3a7aBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMOU TEMBI,
MpoOJIEMBI, PEIIaeMON 3a/lauu, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOWCK
pEIICHMS, COTIOCTABIISATh CBOM CYXKIEHUS C CYKIACHUSIMHU IPYTUX YIACTHUKOB
auanora, OOHAapy>XKMBaTh pa3iMuMe M CXOJCTBO TO3UIUN, B KOPPEKTHOMU
dbopme GopMyIHpoBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

e IPEJICTABIISATh PE3YJIbTAThl PELICHUs 3aJlayM, SKCIEPUMEHTA, UCCIEIOBAHMUS,
MIPOEKTA, CAMOCTOSITEIHHO BHIOMPATHh (DOpMAT BBICTYIICHUS C YIETOM 3a1a4
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPUH;

¢ IOHUMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHAHOW U WHIWBUIYATbHOU
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTHUECKUX 3a]1aY;

e IPUHUMATHh II€JIb COBMECTHOH JCATEIBHOCTH, IUIAHUPOBATH OPTaHU3AITUIO
COBMECTHOM paboThl, pacmpeAcssTh BUIbI paldOT, J10roBapuBaThCH,
00CyXIaTh MpoLEeCC M Pe3ynbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e Y4aCTBOBATh B IPyMNMoBbIX (hopmax paboThl (00CYXIeHUsI, OOMEH MHEHUSIMH,
MO3TOBBIE INTYpMBI M JIPyTH€), BBIMOJHATH CBOIO YacTh palbOTBl U
KOOPJIMHUPOBATH CBOM JCHCTBUS C APYTMMH YiICHAMU KOMaHIbI, OIICHUBATH
KauyecTBO CBOETO BKJIaJa B  OOHMH  MOPOAYKT 1O  KPUTEPHSM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eiCTBUSA
Camoopranusanus:

¢ CAMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelieHus 3aaadu (WM ero
4acTh), BBIOMpATh CHOCOO pelieHHusS ¢ y4ETOM HMMEIOIIMXCS PEeCypcoB M
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BApUAHTHI peIEHUH ¢ Y4ETOM HOBOW MH(OpMauu.

CaMOKOHTPOJIb, SMOUMOHAIbHBIN HHTEJJIEKT:

e BJIAJIETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJS MpoIecca U pe3yJsibTara
pElIeHUs] MaTeMaTUYEeCKOM 3a/1auH;

e IPEJIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPHU PEIICHUH 3aa4H,
BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIHCTB,
HaWJCHHBIX OIMMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

 OLICHUBATh COOTBETCTBUE pE3yJIbTaTa NESITCILHOCTH TOCTABICHHOW IIEH |
YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTMDKCHHS WJIM HEIOCTIDKCHHS IICIIH,
HaxXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenuss B 7 kJjacce OOydYarOUUMNCS TMOJYYHUT CIETYIOLINE
MPEIMETHBIE PE3YJIbTATHI:



Yucia v BbIYUCTICHUSA

BoimonusATe, coderas YCTHbIE W THCHMEHHBIE MPHEMBI, apUPMETHUECKHE
JEUCTBUA C PAllMOHAIbHBIMU YHCIIAMH.

Haxonuth 3Hau€HUs YKCIOBBIX BBIPAKEHUM, NPUMEHITh pPa3HOOOpa3HbIE
CrocoObl ¥ TPUEMBI BBIYUCICHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TIPOOH.

[lepexonuths OT OgHOW (QOPMBI 3amHMCH 4YUCEN K APyroi (mpeoOpa3oBbIBATH
JECATUUHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU
B O€CKOHEYHYIO JICCATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0YUBATH PALUOHAIIBHBIC YUCJIA.

OKpyrIJIsTh Yncna.

BBINONHATS NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYUCICHHM, OLEHKY 3HAY€HUU
YHUCJIOBBIX BBIPAKECHUI. BBINOMHATE AEUCTBUS CO CTENEHSIMH C HATypaJbHBIMU
NIOKAa3aTEJIIMH.

[IpuMeHATh NMPU3HAKK JETUMOCTH, Pa3I0KEHHE HAa MHOXKMTENIN HATypajbHBIX
quced.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3a/layd, CBSI3aHHbIE C OTHOLIEHUEM
BEJIUYMH, IPONOPLIUOHAIBHOCTBIO BEJIWYUH, IPOLEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl PEIICHMs 3a7a4 C y4ETOM OTPAaHWYEHHUH, CBSA3AHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKeHUs

Hcnonb3oBath anreOpanyeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
IpoLECcCe OCBOCHMSI y4eOHOro MaTepuaia.

Haxomuth 3HaueHHss OyKBEHHBIX BBIPAKEHUN NPU 3a/aHHBIX 3HAUYEHUSX
MEPEMEHHBIX.

BoInonHATh npeodpa3oBaHus LEJIOr0 BbIPAKEHHUS B MHOTOWIEH MPUBEICHUEM
MOJOOHBIX CaraeMblX, pACKPbITUEM CKOOOK.

BBINONHATE YMHOXKEHHE OJHOWIEHA HAa MHOIOYWIEH M MHOTOWIEHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCymeCTBIATh  PA3J0KEHUE MHOTOWICHOB HA MHOXWTEIM C TMOMOILIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXXMTEJIS, TPYIIUPOBKU CIIara€MbIX, IPUMEHEHHUS
(GopMyJT COKPAIIEHHOTO YMHOXKEHHUS.

[IpumensTh TpeoOpa3oBaHKs MHOTOUJICHOB JJI PELICHUS Pa3IUYHbIX 33]a4 U3
MaTE€MaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HaTypalbHBIMM TOKA3aTENsIMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA



PemaTte nuHeWHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, MPUMEHsS MpaBuia
repexo/ia OT UCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. [IpoBepsiTh, sBsieTCs Jin
YHUCJIO KOPHEM YPaBHEHUS.

[IpumeHnsaTh rpaduueckue METObl MPU PEIICHUU JIMHEWHBIX YpaBHEHUU U MX
CUCTEM.

[logOupaTe mnpumMepsl Map 4YUCEN, SBISIOMIUXCA PEIICHUEM JIMHEHMHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHHS C JABYMS
epPEeMEHHBIMH, MOIB3YSICh TPpa(hUKOM, MPUBOUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTembl ABYX JIMHEWHBIX YpPABHEHUW C JBYMs NEPEMEHHBIMHU, B TOM
qucie rpapuuecKy.

CocTaBisiTh U peliath JHMHEHHOE YpaBHEHHUE WJIM CHUCTEMY JIMHEUHBIX
YpaBHEHUH 10 YCJIOBUIO 3aJlaud, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4M MOJYYECHHBIN pe3yJIbTar.

DOyHKUUHA

N3o0paxkath Ha KOOPJUHATHOW MPSIMOM TOUKH, COOTBETCTBYIOIIUE 3aJlaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, UHTEPBaJbl, 3aMUCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanveckoMm s3bIKe.

OTMeuarh B KOOPJAMHATHOM IUIOCKOCTA TOYKHM IO 3aJaHHBIM KOOpJHWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOOMOIIBIO (QYHKIUNA HW3BECTHBIC 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMsl, paCCTOSTHUE, II€HAa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BPeMsi, 00BEM paOOTHI.

Haxonuth 3HaueHre QPyHKITUU TIO0 3HAYCHHIO €€ apryMeHTa.

[lonumate rpaduyeckuid crocod MpPEACTaBICHHUS W aHalu3a WHGOpMaIlUH,
M3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPADUKOB pPeaibHBIX MPOIIECCOB U
3aBUCHUMOCTEMN.

K koHmy oOyuenus B 8 kJjacce o0Oydyaromuiicss TOJXYYUT CIEAYIONINE
IpPEAMETHBIE PE3YJIbTATHI:

Yucna v BBIYUCICHUSA

Hcnonb3oBaTh HavalibHBIE TPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YUCeN I CpaBHEHUS, OKPYTJICHUS W BBIUUCICHUHN, M300pakaTh JCHCTBUTEIHHBIC
YyyCJia TOYKaMH Ha KOOPAWHATHOM ITPSMOM.

[IpumeHATh TOHSATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHH, MCIOJIb3ys TPU HEOOXOAUMOCTH KAJIBKYJISITOP, BBITIOJHATH
npeoOpa3oBaHUsl BBIPAKCHUM, COJEpXKAIIUX KBaJApPAaTHbIE KOPHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcrnonp3oBaTh 3amucu OOJIBIIMX W MaJbIX YHCEN C TOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.



AJireOpandeckue BbIPaKeHUs

[IpuMeHsATh MOHSTHE CTENEHHM C LEJbIM  [OKa3aTesleM, BBINOJHATH
peoOpa3zoBaHUsl BEIPAKEHUH, COIEPIKAIIMX CTEIICHHU C LIEJIbIM MTOKa3aTeIeM.

BbINONHATE TOXIECTBEHHbIE MPEoOpa30BaHus pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHnaTs mpeoOpa3oBaHMs BBIPAXKCHUHN I PEIICHUS Pa3IMYHBIX 33/1ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEWHbIC, KBaJgpaTHbIE YpPAaBHEHHUS M paIlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOaUTE IPOCTEMIINE HCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHUCJIE ¢ MPUMEHEHHUEM TpapUUeCKUX NMpe/icTaBiIeHUN (yCTaHABIUBATh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHUS, €CITU UMEET, TO CKOJIBKO, U MPOUEe).

[lepexoauTs OT ciOBECHOM (OPMYJIMPOBKM 3ajaud K €€ airedpandecKoin
MOJIETM C TOMOIIBIO COCTAaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN pe3yybTarT.

[IprMeHSATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKU, PEIIaTh
JMHENHHbIE HEPABEHCTBA C OJIHOM MEPEeMEHHOW M UX CHCTEMBI, AaBaTh IpaduuecKyro
WJUTFOCTPALMI0 MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[TonumaTe ¥ MCHOJIB30BATh (PYHKIIMOHAIBHBIC TMOHATUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0OO3HAYCHMs), OMNPEAeNsITh 3HaueHHe QYHKIUA TO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA (PYHKIIUMHU TI0 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBHIBaTH CBOICTBA YHCIOBOH (ByHKIIMH
o e€ rpadukxy.

K koHmy oOyuenus B 9 kjacce o0Oydyaromuiicss TMOJXYYUT CIEAYIONINE
IpPEAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

CpaBHUBATH U YNOPSAI0YMBATH PAIMOHAJIBHBIC U UPpaAIllMOHATILHBIE YHCIIA.

Breimonuare apudmerndeckue AeHCTBUS ¢ pallMOHAIBLHBIMUA YHMCIIaMH, COYeTast
YCTHbIE M THUCHbMEHHBIC MPUEMBI, BBIMOJHATH BBIYUCIEHUS C UPPALUOHAIBHBIMU
YU CJIAMHU.

HaxoauTek 3Ha4YeHUsI CTENEHEH C IEeNBIMU MMOKA3aTeJISIMU U KOPHEN, BEIYUCIIATh
3HAYEHUS YUCTIOBBIX BBIPAKCHMUIA.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUIKY pe3ysbTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA



Pemate JIMHEVHBIE U KBAaIpAaTHBIE YPABHEHUs, YPABHEHUS, CBOISIIHECS K HUM,
MpoCTeNIIEe APOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pemare cucTeMbl NBYX JIMHEHHBIX YPaBHEHUM C JBYMsS NEPEMEHHBIMHA U
CUCTEMBI JIBYX YPAaBHEHHM, B KOTOPBIX OJJTHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekCTOBbIE 3ajaud  anreOpanyeckuM CIOCOOOM € IOMOIIBIO
COCTABJICHMSI YPAaBHEHHUSI UJIM CUCTEMBI JIBYX YPaBHEHHHU C ABYMS IIEPEMEHHBIMH.

[IpoBoaUTE IPOCTEMIINE HUCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUH, B
TOM YHCJIE C MPUMEHEHUEM TpaduUecKuX MpeACTaBlIeHUH (yCTaHABINBATh, UMEET JIH
YpaBHEHHUE WIN CUCTEMA YPABHEHHUM PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHeENMHbIE HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, H300paxaThb
pELICHNE HEPAaBEHCTB HAa YHWCIOBOM MPSIMOM, 3alMCBIBATH PELIEHHWE C IMOMOILIBIO
CHUMBOJIOB.

Pemats cucTteMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, N300paXkaTh PEILIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
IIPSIMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33]1a4.

DOYyHKIUU

Pacno3naBaTh (QyHKUMM H3y4eHHbIX BUAOB. [loka3blBaTh CXeMaTHYECKU

pAacIoJIOKEHUE HA KOOPJMHATHOM TUIOCKOCTH rpadukoB GyHKIUH Buga: Y = KX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HAUYCHUI
K03 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth W u300paxarb CXEMaTHUYECKH TpaUKyd KBaIpaTUUHBIX (YHKLHMH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUHU MO UX IpaduKam.

Pacno3naBaTe kBaapaTHyHyro (yHKLIHIO 1O (OpMyIse, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPUU.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOTPEeCCHHU

Pacno3naBaTh apu(MeTHUECKYI0O U T€OMETPUUYECKYIO POTPECCUU MPU Pa3HbIX
cnoco0ax 3aJaHusl.

BbInonHAT,  BBIUMCICHUS C  HMCHOJb30BaHMEM (GopMyl N-TO  YieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUiA, CyMMBI TIEPBIX N UJICHOB.

N300paxaTh YjeHBl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
MJIOCKOCTH.

Pemate 3a1auu, CBA3aHHBIE C YUCIOBBIMU MOCIIEI0BATEIBLHOCTSIMHU, B TOM YHUCIIE
3aJa4yd U3 pPEaNbHOM JKM3HM (C HCIOJNIb30BAHHEM KAaJbKYJIATOpa, IH(PPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
N HaumenoBanun KoaudyecTBo yacon JJIeKTPOHHbIE
© e pa3ueioB u (uudpoBbIe)
n/ Bcer Konrpoabnbl = IIpakTnuyecku
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThlI e padoThlI
NPOrpamMMbl pecypchl
Hucna u
BEIUCIICHIS bu6mmoreka [IOK
1 ] 25 1 https://m.edsoo.ru/7f415b
PanmonanbHbie 90
yucia -
AnreOpandecku bubmorexa LOK
2 27 1 https://m.edsoo.ru/7f415b
€ BbIpaXEHUs 90
VpaBHEHIS 1 bubmuorexa [JOK
3 P 20 1 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA 90
Koopaunats! u bubnuoreka [IOK
4 rpaduKkH. 24 1 https://m.edsoo.ru/7f415b
OyHKIUU 90
bu6mmoreka [IOK
IToBTOpEHUE U
5 6 1 https://m.edsoo.ru/7f415b
00001IeHe
90
OBIIEE
KOJIMYECTBO
102
YACOBIIO 0 > 0
[TPOIT'PAMME
8 KIIACC
N HanmenoBanu KosnuecTBo yacos DJ1eKTPOHHbIE
© e pa3aesioB u (undpoBbIe)
n/ Bcer Konrpoasnsr  IIpakTuyeckn
TeM o0pa3oBaTejibHbIE
n 0 e padoThI e padoThI
NporpamMmbl pecypchl
UYucna n
bubmuorexa [JOK
BBIYHCIICHUS.
1 15 https://m.edsoo.ru/7f417af
KBanparusie 3
KOpHH B
Yucna u bu6nmoreka [JOK
2 BBIYHCIICHHS. 7 https://m.edsoo.ru/7f417af
Creness ¢ 8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

EJTBIM
MoKasarejieM
Anrebpanyecku
o BEIDAKCHIS bu6mmoreka [IOK
3 P o 5 https://m.edsoo.ru/7f417af
KBanparnsiii 8
TPEXWICH a
Anrebpanyecku
o BEIDAKCHIS bu6mmoreka [IOK
4 P ) 15 https://m.edsoo.ru/7f417af
Anrebpanuecka 8
s Tpo0b B
YpaBHeHnus u
HeDABCHCTEA bubmuorexa [JOK
5 P ' 15 https://m.edsoo.ru/7f417af
KBanparusie 8
ypaBHEHUSA B
YpaBHeHus u
HEDABCHCTEA bubnuorexa [JOK
6 P ' 13 https://m.edsoo.ru/7f417af
CucreMsl 3
YpaBHEHUN B
YpaBHeHus u bubnuorexa [JOK
7 HEpaBEHCTBA. 12 https://m.edsoo.ru/7f417af
Hepasencrtpa 8
OYHKIHH. bubnnoreka [JOK
8 OcHoBHbIE 5 https://m.edsoo.ru/7f417af
HOHATHS 8
OYHKIMH. bubnuoreka [IOK
9 YucnoBsie 9 https://m.edsoo.ru/7f417af
GyHKIMH 8
MoBTOPeHIE I bu6mmoreka [IOK
10 P 6 https://m.edsoo.ru/7f417af
00001eHNe g
OBIIEE
KOJIMYECTBO 102
YACOBIIO

[MPOT'PAMME
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9 KIIACC

KosunyecTBo 4acoB JIeKTPOHHbIE
Ne = HaummeHoBaHme
(undposbie)
n/ pa3aesioB U TeM Bcer  KoHTpOJbH IIpakTH4eck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 bie padoThI ue padoTsl
pecypchl
Yucna n
S — bubmuorexa [JOK
1 . ’ 9 https://m.edsoo.ru/7f419
JleicTBUTENBbHBIE 408
qucia -
YpaBHeHus u
HEpPABEHCTBA. bubnuorexa [JOK
2 VYpaBHeHUs ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOH do8
MePEMEHHOMN
YpaBHeHus U
HeDABCHCTEA bu6mmorexa [IOK
3 P ’ 14 1 https://m.edsoo.ru/7f419
Cucrembl
y dos
YpaBHCHHIA
VYpaBHeHus u bubnuorexa [JOK
4 HEpPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
HepapeHcTaa dos
bu6mmoreka [IOK
5 OyHKIIU 16 1 https://m.edsoo.ru/7f419
dos
YUucoBkie bu6mmoreka [JOK
6 MOCTIeIOBATEIHHOC 15 1 https://m.edsoo.ru/7f419
™ dos
[ToBTOpEHUE,
oGoGmeHe bubnnoreka [JOK
7 ’ 18 1 https://m.edsoo.ru/7f419
cUCTEeMaTH3aIus
y dos
3HAHUU
OBIIEE KOJIMYECTBO
YACOB IO 102 6 0
I[MPOT'PAMME
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