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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHa 00ECIIEYUBAET U3yUCHHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. PazButue y o0yyaronuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTalliid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KW3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM
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NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX alreOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3aaady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, OMUCAaHUS IPOLIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOyueHuss airedpe BXOIAT Takxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 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).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroi. IloHATue pauMoOHaNbHOrO 4YHCINA, 3alUCh, CPABHEHHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJIeM: OINpEAeNieHue, NpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHbl. CteneHb MHOrowieHa. CiaoKeHre, BBIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, NpaBWia MNpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMS NEPEMEHHBIMH U ero rpadpuk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU
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Koopaunara Touku Ha npsiMor. UucnoBele MPOMEKYTKH. PaccTosHne Mex Ty
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpssmoyronbHasi cucteMa koopauHat, ocu Ox u Oy. AGciycca u opJauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuun. [paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = [x|. I'paduyeckoe pemieHne NTMHEWHBIX YpaBHEHUN M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apupMEeTUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSAJreOpandyeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PanronanbHbIe BRIpRXKEHHUS U UX MPE0Opa3OBaAHHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas mHTEpHpeTalysi ypaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHU C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucnioBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO ¢ OIHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynxkumm. YUrtenwe cBoiicTB (yHkmmu mo e€ rpaduky. [Ipumepsr
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.
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OyHKIMY, ONMUCHIBAIOIINE TPSIMYI0 U OOpaTHYI MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MIPSMO.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHUE BEIIMYMHBI, TOYHOCTh NpHOImkeHus. OkpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3a/iady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IByMs ITIEPEMEHHBIMU. PellleHre cucTteM IByX ypaBHEHH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienre JMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PemieHue cucreMm
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabona, KoopAUHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipadbuxu Gyuxumit: y =kx, y=kx + b, y =k/x, y=x3, y =Vx, y = x| , 1 ux

CBOMCTBA.
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Yucnosele  mocnenoBaTeabHOCTHUHCI0BbIE  MOCTIEA0BATEILHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
peKkyppeHTHOI (popMyoit u hopmysol n-ro YieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmyinbsl n-rO 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIbHBIM POCT.
CnoxHBIE TIPOLIEHTHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMUBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4uHOCTHBIE pe3yJIbTAThl OCBOCHUSI ITPOTrpaMMbl yueOHOTO Kypca « Anredpay
XapaKTepU3yrTCA:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBIICHUEM HHTEPECA K MPOIUIOMY U HACTOAIIEMY POCCHUMCKOM MAaTEMATHKH,
LIECHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSAM POCCUNCKUX MAaTEMAaTUKOB U POCCUNCKON
MAaTE€MaTUYECKON IIKOJbI, K UCIOJIB30BAHUIO 3TUX JOCTHXKCHHM B IPYrMX HayKax W
MNPUKIATHBIX chepax;

2) rpamIaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOA3aHHOCTEW TpaKJaHWHA U peaju3allHd €ro
IpaB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBJICHHUH, NpOLEeayp TIpakJaHCKOTo oOuiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JTHYECKUX MPOOJEM, CBA3AHHBIX C
MMPAKTUYECKUM NPUMEHEHUEM JOCTHKEHWW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaIbHO-3TUYECKUX TPUHLIUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAINpPABJIEHHOCTH, OCO3HAHUEM BA)KHOCTH MATEMATUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEH MKU3HMU MJIA YCHEIHON Npo¢ecCHoHaNbHON
JESTeIbHOCTY U pPa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM HMHAWBHUYyaJIbHOM TPaeKTOPUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K  SMOLMOHAIBHOMY M  3CTETHYECKOMY  BOCHPHSITHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, pEIICHUH, pacCyKICHUH, yMEHHIO BHUAETb
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTaUMel B JCATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTUS YEJIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTEMaTHUYECKONM HAyKu Kak cdepbl 4YeloBeYeCcKOn
NEATEIIbHOCTH, JTaloB €€ Pa3BUTUA M 3HAYMMOCTH Ul PAa3BUTHUS LIMBUIIU3ALMH,
OBJIQZICHUEM SA3BIKOM MATEMAaTUKH M MAaTEMATHUYECKOM KYJIbTYpOW KakK CpEICTBOM
NO3HAHUS MHPA, OBJAJACHUEM MPOCTEUIIMMH HABBIKAMHU HCCIEAOBATEIBCKOM

ACATCIIBHOCTH,
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6) ¢usumyeckoe BocnuTaHue, (GpopMHpPOBaAHME KYJIbTYPbl 310POBbSI H
IMOIMOHAJILHOTO 0JIarONoJTyYns:

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0POBbSI,  BEACHHUS  3J0pOBOrO  0o0Opa3a  KU3HM  (370pOBOE  IHTaHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATHH W OTAbIXa, peryispHas ¢u3ndeckas
aKTUBHOCTb), C(DOPMHUPOBAHHOCTHIO HABbIKA pe(ICKCUM, IPU3HAHUEM CBOETO IpaBa
Ha OIMMOKY ¥ TaKOTO e TMpaBa IPyroro 4eI0BeKa;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHUE MAaTEeMaTUUYECKUX 3HAHWU JJI pEIIeHUs 3a1a4 B
00J1aCTH COXPAHHOCTU OKPYIKAIOIIEH Cpefibl, TUTAHUPOBAHUS TIOCTYIIKOB U OIICHKH MX
BO3MOXXHBIX TOCJHEACTBUNA Il OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTHUECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanranus K M3MEHAKIIMMCH YCJIOBHSAAM COLUAJIBHOW W MPHUPOAHOM
cpeiabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JPYTUX JIIOACH, TpUoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHMS, HABBIKA U KOMIIETCHIIMHU U3 ONbITa APYTHUX;

HEOOXOJUMOCThIO B  (POPMHpPOBAHMM HOBBIX 3HAHUM, B TOM 4YHCIIE
hopMyJIMpOBaTh HUJICH, TIOHSATHS, THIIOTE3bl 00 00BEKTAX W SBJICHHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HAaBaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUM WU
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIHIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIMMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMAECMbIC
peuieHuss U JedcTBUS, (POPMYJIUPOBATh W OIEHUBATh PUCKH U TOCIEICTBUS,
(hopMUpOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue AecTBU:

e BBIABJIITH M XapaKTEPHU30BaTh CYIIICCTBEHHBIC TMPHU3HAKH MAaTEMAaTHYCCKHUX
00BEKTOB, TIOHATHHA, OTHOIICHUN MEXIy THOHATHAMHU, (HOPMYyITHpPOBAThH
OTpeNecHUsT  TOHATUH,  YCTAaHABIWBAaTh  CYIICCTBEHHBIH  INPU3HAK
KiIaccu(pukanyyu, OCHOBaHUSA MJis OOOOIIEHWS U CpaBHEHUS, KPHUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHUpOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHbIE W OTpHUIATENIbHbIC, CIWHUYHBbIC, YacTHbIE W 0OIIue,

YCJIOBHBIC,
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e BBISBIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAOTIOACHUIX M YTBEPKACHUAX, MpeaaraTb KpUTEPUH
JUISl BBISIBJIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

e JIeNIaThb BBIBOABI C UCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHUH, YMO3aKJIFOUEHUH IO aHAJIOTUH;

e pa3z0upaTh J10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUM (MIPSMbIE U OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBHO HECJIOXKHBIE J0KAa3aTelbCTBA
MaTeMaTHUeCKuX (HaKTOB, BBICTpaWBaTh aApPTyMEHTALMIO, TMPUBOAMUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh cnoco0 pemeHuss y4yeOHOM 3amauM (CpaBHUBATh HECKOJBKO
BApPUAHTOB pEIlICHUs, BBIOUpATh HauOoJee MNOAXOAANMN C y4ETOM
CaMOCTOSTENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbcKue 1eiiCTBUSA:

e HCIIOJB30BATH BOIPOCHI KakK HCCIEAOBATEIIbCKUNA HHCTPYMEHT IIO3HAHMS,
(opMynupoBaTh BONPOCHL, (PUKCHPYIOIMIME MPOTUBOpEUUE, MpodIeMy,
CaMOCTOSATENIbHO YCTAHABJIMBATh HCKOMOE U JaHHOe, (QOopMUPOBATh
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIMIO0, MHEHHE;

e IIPOBOJWUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE MCCIEIOBAHNUE M0 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yJbTaTaM
MPOBEAEHHOTO HAOIIOJAEHUS, HCCIEIOBAaHUS, OLEHUBATH JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

e IIPOTHO3MPOBAaTh BO3MOXXHO€ pA3BUTHE IPOLECCA, a TaKKE BBIIBUIaTh
MPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBJISITH HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(GOPMALMH, IaHHBIX,
HEOOXOUMBIX JJIsl peLICHUS 3a1a4H;

e BBIOMpaTh, aHAJU3UPOBATh, CHUCTEMATH3UPOBATHh W HMHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

e BbIOMpaTh (opMy MpeAcTaBiIeHUS HHPOPMAUUU U WIUTIOCTPUPOBATH
peraemMbie  3aJaud  CXeMaMH, JuarpaMMaMiy, WHOW Tpapukod U HX
KOMOMHAIIUSIMU;

e OIICHMBATh HAJIEKHOCTh HWHGOPMALMU TIO KPUTEPHSIM, TPEI0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

e BOCHPHUHUMATH U (OPMYIIUPOBATH CYKJIEHHUSI B COOTBETCTBUU C YCIOBHUSIMH U

LEeJISIMH OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B
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YCTHBIX WM TMHCBMEHHBIX TEKCTaxX, /1aBaTh IOSCHEHUS IO XOJy pELICHHS
3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YJIbTaT;

e B XO/€ OOCYXXJEHHS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0sieMbl, pelaeMon 3aayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pELIEHHUs, COTIOCTABIATh CBOM CYXAECHUS C CYKICHUSMH JAPYTUX YYaCTHUKOB
auanora, OOHAapy>XMBaTh pa3iMuMe M CXOJCTBO MO3UIUN, B KOPPEKTHOMU
dbopme GopMyIUpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH PE3YJIbTATHl PELICHUS 33Ja4l, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpaTh (hopMaT BBHICTYIUICHUS C YUETOM 3a/1a4y
IPE3eHTALNUN U OCOOEHHOCTEN ayIuTOPUH;

e TIOHMMAaTh U HCIOJb30BaTh NMPEUMYLIECTBA KOMAHAHOW M HMHJWBHUIYaTbHOU
paboTHI NP pelIeHUH Y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

e IPUHUMATH IEJIb COBMECTHOW JIE€ATEIBbHOCTH, IUIAHHUPOBATH OPraHU3aIUIO
COBMECTHOM paloThl, pacnpeneniarb BUAbI padOT, I0roBapUBaThCH,
oOCyXIaTh MpoOILecC U pe3ysbTaT paboThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIOICH;

e yYacTBOBaTh B TIpynmnoBbiX (opmax padoTel (0OCyxkaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE€ HITYPMBI U APYTUE), BHIIIOJIHATH CBOIO YacTh paObOThI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMH WICHAMH KOMaH/bI, OLICHUBATh
KayecTBO CBOEro BKJIaga B  OOUIMM  MPOAYKT MO  KPUTEPUSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

e CaMOCTOSITENBHO COCTAaBIATH IUIAH, AJTOPUTM PELICHHs 3a1a4d (WIH €ro
4acTh), BBIOMpaTh CHOCOO penieHus ¢ y4€TOM HMMEIOIIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M  KOPPEKTUPOBATh
BApUAHTHI pEIEHUH ¢ Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

e BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ybTaTa
pelIeHns: MaTeMaTUYeCcKOH 3aauu;

e TMPEABUIETH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYThH MPH PEUICHUH 3a7auH,
BHOCUTb KOPPEKTUBBI B JIE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATEJBCTB,
HaWJIEHHBIX OMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE pPE3yJIbTaTa ACSATEIBHOCTH MOCTABICHHOW LEIU H
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHXKEHMSI WA HEIOCTHXKCHHS IIEJIH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI
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K koHmy o0yuenus B 7 KJjacce o0OydalomMACS TMOMYYUT CIEAYIOIINE
MPEIMETHBIC PE3YIbTATHI:

Yncsia v BbIYMCJIEHUS

BoinonHsaTh, coyeTas YCTHbIE M INHUCbMEHHBIE MPUEMBI, apuUPMETUUYECKUE
JNEUCTBUS C PallMOHATIbHBIMU YUCJIAMHU.

Haxonuth 3HaueHUs YHCIOBBIX BBIPAKEHUM, NPUMEHITh pPa3HOOOpa3HbIE
CrOCOOBI M TPHUEMBI BBIYUCIICHUS 3HAUYCHUN JPOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U ICCATHYHBIE TPOOH.

[lepexoauTs OT omHOW (QOpPMBI 3amucH 4Yucesl K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YNOPSAI0YNBATH PAIUOHAIIbHBIC YUCTIA.

OKpyrJITh 4ncna.

BpINOMHATS NPUKUJIKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN, OIEHKY 3HAYEHUU
YUCJIOBBIX BBIPAXCHUW. BBIMONHATE AEUCTBUS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTeIAMHU.

[IpuMeHsTh TPU3HAKUA JETUMOCTH, Pa3i0KEHUE HA MHOXHUTEIU HATypaIbHBIX
quced.

Pemath MpakTUKO-OPUEHTUPOBAHHBIE 3aJadyM, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIIMYHUH, MPOUEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ad ¢ Y4€TOM OTrpaHMYECHHUH, CBS3aHHBIX CO CBONCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPAKEHUSs

Hcnonp3oBath anredbpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MPOIECCe OCBOCHUS YUeOHOTO MaTepHaia.

Haxoguth 3HaueHusi OYKBEHHBIX BBIPAKEHUN TMpU 3aJaHHBIX 3HAYEHUSIX
MePEMEHHBIX.

BrimonasaTh mpeobpa3oBaHus MEJIOT0 BBIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOI00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BeIMoNHATE yMHOXXEHHE OJHOWICHa Ha MHOTOYJIEH U MHOTOWIeHa Ha
MHOTOYJICH, MPUMEHATH (DOPMYIIbI KBaJIpaTa CyMMBI U KBajJpaTa pa3HOCTH.

OcylecTBIATh Pa3J0KEHUE MHOTOWICHOB HA MHOXHUTEIM C MOMOILBIO
BBIHECEHUS 3a CKOOKM OOIIET0 MHOXKHTEIS, TPYNIUPOBKH CJIAra€MbIX, PUMEHCHUS
(hopMyTT COKPAIEHHOTO YMHOKEHHUS.

[TpumensTh TpeoOpa3oBaHUsl MHOTOWICHOB JIJIS PELISHUS Pa3IMUHbIX 3a]1a4d U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU IIOKA3aTEIsAMM IS
npeoOpa30BaHUs BBIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA
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Pemlare nuHElHBIE ypaBHEHHS C OJHOW NEPEMEHHOWN, NMPUMEHsS IpaBuia
nepexoa OT HCXOJAHOI0 YpaBHEHHUS K paBHOCHIBHOMY emy. [IpoBepsTs, sBseTCA Jn
YHUCJIO KOPHEM YPABHEHHS.

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

[logOupaTe mnpumepsl Map 4YUCEN, SBISIOMIUXCA PEIICHUEM JIMHEHMHOIOo
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPIMHATHON IMJIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHHS C JABYMS
EepPEeMEHHBIMH, MOIB3YSICh TPahUKOM, MPUBOIUTH IPUMEPDI PEIICHUS YPABHEHUS.

Pemate cuctempl ABYX JIMHEWHBIX YPABHEHUH C JBYMs NEPEMEHHBIMH, B TOM
qucIie rpapuuecKy.

CocTaBisATh W pelmarb JIMHEWHOE YpaBHEHUE WJIM CHCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIOBUIO 33Ja4H, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NIOJIy4YECHHBIN Pe3yJIbTar.

DOyHKUUHA

N300paxaTh HaA KOOPAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBaJbl, 3alMChIBATh YHCIIOBBIE NMPOMEXKYTKH Ha
aredpanvyeckoM si3bIKe.

OTrMeyaTh B KOOPAMHATHOM IIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJIWHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUMHA M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEJIMUYMHAMU: CKOPOCTb, BpEMs, pAaCCTOSHUE, LIE€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[lonumate rpaduyeckuid crnocod MpPeACTaBICHHUS W aHalu3a WHGOpMaIuH,
M3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIMIO U3 IpaUKOB PEANbHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

K xonmy oOydenus B 8 kiacce oOyyarouiuiicss MNOJYyYUT CIEAYIOLINE
MIPEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTCHUS

Hcnonb3oBaTh HayajabHbIE NPEICTABICHUS O MHOXECTBE JI€HCTBUTEIbHbIX
qycesl JUIsl CPaBHEHHUS, OKPYIJICHUS M BBIUMCICHHMN, U300pa)kaTh ICHCTBUTEIbHBIC
YyyCJia TOYKaMH Ha KOOPAWHATHOM MTPSMOM.

[IpumensTh TOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HaXOAWUTh
KBaJpaTHbIE KOPHM, HUCIOJIb3Ysl MpPU HEOOXOAMMOCTH KaJbKYJISTOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHHUM, COAEpX AaIIMX KBaJApPaTHbIE KOPHHU, HCHOJIb3YS
CBOMCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OONBIIMX M MalIbIX YHUCEN C TMOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.
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AJireOpandeckue BbIPaKeHUs

[IpumMeHSATP TNOHATHE CTENEHH C  LEJIbIM  [OKAa3aTelieM,  BBINOJHSATH
npeoOpa30BaHUs BbIPAXKEHUH, COAEPIKAIIUX CTENEHH C LIEJIBIM MOKa3aTeJeM.

BbINONHATE TOXIECTBEHHbIE MPEoOpa30BaHus pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUIN HaJ MHOTOUYJICHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensTh npeoOpa3zoBaHus BhIPAXKEHUN ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATHLHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHeElHBbIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAIbHBIE YpPAaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHHU C IBYMs IEPEMEHHBIMU.

[IpoBOaUTE IPOCTEMIINE HCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJIE C IPUMEHEHHEM T'papuuecKuX MpeacTaBieHui (yCTaHaBINBATh, UMEET JIU
ypaBHEHHUE WM CUCTEMAa YPaBHEHUHN PEILICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexonuth OT cIOBECHOM (OPMYIUPOBKH 3a1auu K €€ aiaredpanyeckoil
MOJEIN C TIOMOIIBIO COCTABJIEHUSA YPABHEHHUS WIM CHCTEMBI YpPaBHEHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H MOJIYYEHHBIN PE3yNbTaT.

[IprMeHSATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKU, PEIIaTh
JMHECWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CHCTEMBI, 1aBaTh IrpaduuecKyro
WJUTIOCTPALIMI0 MHOXKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUU

[TonumaTe ¥ MCHOJIB30BATh (PYHKIIMOHAIBHBIC TMOHATUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHUs), OMNpEAeNsITh 3HaueHHe QYHKIUA TO 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU 10 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/x, y =x2,y =x3,y = x|, y = X, OIIICHIBATH CBOICTBA YHCIOBON (YHKIIHH
o e€ rpaduxy.

K xonmy oOydenus B 9 kiacce oOyyarouiuiicss MNOJYyYUT CIEAYIOLINE
MPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BBIYUCTCHUS

CpaBHMBATH U yHOPSAOUYUBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breimonuare apudmerndeckue AeHCTBUS ¢ pallMOHAIBLHBIMUA YHMCIIaMH, COYeTast
YCTHBIE M NHUCHMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCIEHUS C UPPALUOHAIBHBIMHU
YU CJIAMHU.

Haxonuth 3HaYeHUs CTENEHEN ¢ LEJIBIMU MOKA3aATEISIMA U KOPHEW, BBIYUCIISATH
3HAYEHUS YUCTIOBBIX BBIPAKECHUIM.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUIKY pe3ysbTaTa
BBIUHCJICHUW, OLICHKY YMCIJIOBBIX BBIPAKEHUU.

YpaBHeHMs U HEPABEHCTBA
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Pemate JIMHEVHBIE U KBAaIpAaTHBIC YPABHEHUs, YPAaBHEHUS, CBOISIINAECS K HUM,
MpOCTEUIINE APOOHO-PAIMOHAIBHBIE YPABHEHMUS.

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

Pemarp TekcTOBBIE 3ajaud  anreOpanyeckuM CIOCOOOM € MOMOILBIO
COCTABJICHMsI YPAaBHEHHUS UJIM CUCTEMBI JIBYX YPaBHEHUHU C ABYMS IEPEMEHHBIMH.

[IpoBoaUTE IPOCTEMIINE HUCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUH, B
TOM YHKCJIE C MPUMEHEHUEM TpaduiIecKuX MpeACTaBICHUH (YCTaHABINBATD, UMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHUN PEILICHUS, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemarp JuHelHbIE HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, H300paxaThb
pElICHNEe HEPAaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCBIBATH PELIEHHWE C TOMOILIBIO
CHUMBOJIOB.

Pemats cucTteMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, N300paXaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOU
IIPSIMOM, 3aIIMCHIBATh PELLICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33]1a4.

DOYyHKIUU

Pacno3naBaTh (QyHKUMM H3y4eHHbIX BUAOB. [loka3blBaTh CXeMaTHYECKU

PacroJioKeHNe Ha KOOPJIAWHATHON TUIOCKOCTU TpadukoB GyHKIMN BUOA: y = kx, y =
kx +b,y=k/x,y =ax2 + bx + ¢, y=x3, y=1X, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHiT
K02((PUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

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

Pacno3naBaTe kBaapaTHyHyro (yHKLIHIO 1O (OpMyIse, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, (PU3UKU, TEOMETPUH.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOTPEeCCHHU

Pacno3naBaTh apu(MeTHUECKYI0 U T€OMETPUUYECKYIO MPOTPECCUM TIPH Pa3HBIX
cnoco0ax 3aJaHusl.

BbInonHAT,  BBIUMCIACHUS C  HCHOJb30BaHHMEM (GOpMyNl n-TO  YieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CYMMBI TTEPBBIX N YJICHOB.

N300paxaTh YjeHBl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
MJIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YHCIOBBIMU MOCIIEOBATEIBHOCTIMHU, B TOM YHUCIIE
3aJaud U3 pPEaTbHOW JKM3HM (C HCIIOJNIB30BAHMEM KAaJbKYJIATOPa, IHU(PPOBBHIX

TEXHOJIOTUI).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
| Yucna u BeIuKCIeHUs. ParinoHanbpHbIe 25 1 bubmuorexa [JOK
qucia https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 hitps://m.cdsoo.rw/7f415690
bubmuorexa [JOK
2 1
3 ¥ PABHEHIA I HEpABEHCTBa 0 https:/m.edsoo.ru/7£415b90
bubmuorexa [JOK
4 K .® 24 1
OOpAHATH 1 rpaduKu. DyHicin https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOPEHHE 1 0DODIICHIE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 hitps://m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnmnoreka [JOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnnorexka [JOK
6 . 13
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.rw/7641 Taf8
bu6mmoreka [IOK
8 PyHKuuH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
¢ DyrKim. Hucnossie dyricimn ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1
10 [osTopenne 1 obodmenHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
| Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
4ucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/71419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnoreka [JOK
YPaBHEHUU https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps-//m.cdsoo.r/7f419d08
bubnuoreka [{OK
5 o 16 1
YHIHIHA https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
6 q 15 1
HCTOBBIC HOCTEAOBATETLHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 13 | bu6nmorexa LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA
METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Tlpumepnas nporpamma o011e00pa30BaTENbHBIX YUPEKICHHUM 110 MATEMaTUKE
Crangapt OCHOBHOTO 00111er0 00pa30BaHus IO MaTEMaTHKeE.

3. MakapsrueB FO. H. Anreopa: yaeOHUK iis 7 Kjacca o01ieo0pa3oBaTeIbHbIX
yupexaenuii / FO. H. Makaperues, K. 1. Hemkos, H. I'. Munmiok, C. b. CyBopoBa,;
nox pen. C. A T...

4. 8 xnacc. YueOnuk: Anreopa 8. Maxkapsrues 0. H., Munaroxk H.I'. u np. 2013 rox
1.2.3.2.5.2

5. - CamocTosiTenbHbIe M KOHTPOJIbHBIE paboTHI 1o anredpe u reometpun Epiosa A.
I1., Tomo6opoapko B. B.,

6. Epmosa A. C. MockBa — XapbskoB «Mnekca», «'umuazus» 2005roq

7. - CamocTosiTeNbHBIE M KOHTPOJIbHBIE paOOTHI 1O anredpe u reometpun Epmiosa A.
I1., F'ono6opoarko B. B.,

8. Epmona A. C. MockBa — XapbkoB «Mnekcay, «'umaazus» 2005rox

9. - lunaktuyeckue marepuaisl no anredpe 8 kinacc XKoxos B. U., Makapsrues 1O. H.,
Mungrok H. I'. Mocksa

10. IIpoceemenue 2006 ron

11. - Anre6Opa 8 kiacc. 3aganus s o0y4deHus u pa3BuTus ydammxcs. Jleoenunmena E.
A., benenkona E. 1O.

12. UuaTemnext — uentp Mocksa 2011 rox

13. - Tematnueckuit KoHTpoIb o anredpe 8 kmacc Munatok M. b., Munmaiok H. I'.
Nuremnekr-uentp MockBa

14. 2009 ron

15. 9 knacc. Yuebnuk: Anredpa 9. Makapsrues 0. H., Munmarok H.I'. u np.Mocksa
«IIpocsemenune» 2013 rox.

16.1.2.3.2.5.3

17. - Tectsl mo anredpe 9 kinacc. AnteiHoB I1. M. MockBa «9x3amen» 2007 roa.

18. - Iunaktuueckue matepuanbl. Makapsiues 0. H., Munmiok H. T'., Kopotkosa JI. M.
Mocksa «IIpocsemienue»

19. 2997 ron.

20. - Anre6pa 9. camocTosiTeNnbHBIE M KOHTPOJIbHBIE paboThl. A. WM. Epmiosa, B. B.
['omo6opoTbko. MockBa

21. «Mnexca» 2008 roz.

22. - D7IeMEeHTHI CTaTUCTUKHU M TEOPUHU BeposiITHOCTEH. Anrebpa 7 — 9 Kimacchl.
Makaperues 1O. H., Mungiox H. T

23. Mocksa «IIpocsenienue» 2008 rox.

24. - Teopus BEPOATHOCTEH U cTaTucTUKa. MeToaudeckoe nocodue s yautens. FO. H.
TropuH u ap. Mocka

25. m3narensctBo MITHMO
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OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET

1. www. edu - "Poccuiickoe obpa3oBanue" denepabHbIN MOPTAI.
2. www.school.edu - "Poccuiickuii 061eodpazoBaTenbHbIi mopTan'.
3. www.school-collection.edu.ru/ Enunas xoymekius mudpoBbIX 00pa30BaTeIbHbBIX
pecypcoB
4. www.mathvaz.ru - docke IIKOJIBHOTO YYUTEIIST MATEMAaTHKH
JlokyMeHTamus, pabo4yre MaTepralbl isl YIUTEIsT MAaTeMaTHKH
5. www.it-n.ru"CeTb TBOPYECKUX yUUTEICH"
6. www .festival.Iseptember.ru @ectuBasp neparornyeckux uaei "OTKPBITHII ypOK»

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
YYEBHOE OBOPYJOBAHHUE

1. YrospHUK MJJaCTMAaCCOBBIM

2. Hupkynb

3. HaGop MHOrorpaHHMKOB U T€J] BPAIIECHUS ISl YypPOKOB CTEPEOMETPUU
4. Tpancnoptup

OBOPYJIOBAHUE JJIA INPOBEJEHUA  JIABOPATOPHBIX,
HPAKTUYECKUX PABOT, IEMOHCTPAL1U
MynbTUMEAUIHBIN POEKTOP, HOYTOYK
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Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
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LiMoanucaHo
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