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IMNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIETro
oOpa3oBaHMs: OHA O0OEeCIeUnBaeT U3yUeHHUE IPYTUX JAUCLUUIUIMH, KaK €CTeCTBEHHO-
HAayyHOT0, TaK M TyMaHUTAPHOIO LHKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
POJIOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. PazButue y oOyyarommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXONKACHUH W CYHIIHOCTH alreOpanvecKux
a0CTpakuii, cnocode OTpPAKEHUSI MAaTEMAaTUUECKON HAYKOU SIBICHUN U MPOIIECCOB
B NpUPOJE U OOILeCTBE, POJU MaTEeMaTHYECKOIO0 MOJECIUPOBAHMS B HayYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJaNnTallid B COBPEMEHHOM IU(POBOM
oOmectBe. M3yuenue anreOpsl oOecrneynmBaeT pa3BUTHE YMEHHsI HAOJII0JaTh,
CpaBHMBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBINIJICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI W BBIBOJBI,
dbopmynupoBath yTBepKAcHH. OCBOSHUE Kypca anredpbl 00ecrieunBaeT pa3BuTHeE
JOTHYECKOTO MBIIUICHUS OOYyYarolIUXCsi: OHM HWCHONB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PAacCyXIeHUs, 0000IIeHNEe U KOHKPETU3AIlNI0, a0CTparupoBaHue U
aHanoruto. OOyyenume  anreOpe  mpeanosiaraeT  3HAYUTENbHBIH  O00BEM
CaMOCTOSITETILHOM  JICSITEIBHOCTH  OOYYalolUXCsl, IO3TOMY CaMOCTOATEIHHOE
pelieHne 3a1a4 SBISETCS pealn3alieil 1esTeIbHOCTHOTO MPUHIIUIA 00YyIeHNS.

B cTpykType mporpammbl y4eOHOTO Kypca «Anredpa» sl OCHOBHOTO
o0miero o6pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJECPKATEIbHO-METOANYECKHE
JuHUM: «Hucna v BRIUKCICHUN), « ANreOpandecKrue BhIpAKCHUS», « Y paBHEHUS U
HepaBeHCTBa», «Dyukuum». Kaxnas w3 3TUX colepKarelbHO-METOIUYECKUX
JIMHUM pa3BUBAETCS Ha MPOTSKEHUN TPEX JIET U3YUYEHHUs Kypca, B3aUMOACHCTBYS C
ApYyTMMH €ro JHHHUAMH. B Xome wu3ydeHuss ydeOHOro Kypca oOydaromuMmcs
IPUXOJUTCS JIOTHUYECKH PaCcCy>KIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3u ¢ 3TMM B mporpamMmy ydeOHOro Kypca «Auredpa» BKIFOYECHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, TMpPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3zjenax
MaTeMaTU4eCcKOro o0pa3oBaHusl U CIOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJBHOTO  MareMaTHueckoro s3pika. CoaepkaTenbHONH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTEP.

Copepxanue auHUM «Yuclia W BBIYKHCICHUS» CIYKUT OCHOBOW IS
JabHEHIIIeT0 U3Y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHUIO Yy OOYYarOIIHXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMu, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
CBS3aHO C pAMOHAIBHBIMH M HPPAIMOHATBHBIMU YHCIaMHU, (OPMUPOBAHHUEM



MPEJCTABICHUM O JIEMCTBUTEILHOM YHCIJE. 3aBEPIICHUE OCBOCHHMS YHCIIOBOM
JIMHUU OTHECEHO K CpeIHeMY 0011ieMy 00pa30BaHUIo.

ConepkaHue JByX alreOpandeckux JUHUN — « AIreOpandecKre BhIPaKECHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAOLIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO JJIS PEeUIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00ImIero oOpa3oBaHus Y4YeOHBIH MaTepHal TPYIIUPYETCS BOKPYT
palMoOHAIbHBIX BRIpKEHUI. Alredpa N1eMOHCTpUPYET 3HAUCHUE MAaTEMAaTHKU Kak
SI3bIKA I TOCTPOEHUSI MATEMAaTHUYECKUX MOJIENIEH, OMUCAaHMS MPOIECCOB H
SBIICHUN peajpHOTO Mupa. B 3agaunm oOydeHuss anreOpe BXOIAT TaKKe
JajdbHEeWIlee pa3BUTUE AJTOPUTMHUYECKOTO  MBIIIJICHUs, HEOOXOJAUMOTO, B
YaCTHOCTH, /IS OCBOCHHMS Kypca HWH(DOPMATUKW, W OBJIAJCHUE HaBBIKAMU
JEyKTUBHBIX paccyxkaeHuil. [IpeoOpaszoBanrue CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUS, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(QUUEeCKON JIMHUH HAIEICHO Ha MOJIyYCHHE
00yJaromMMuUCs 3HAaHUN O (PYHKIUSIX KaK BaKHEHIIEH MaTeMaTUYeCKOW MoJenu
JUISl OTIMCAHUSI U MCCIIEIOBAHUSI Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUN B TIPUPOJIC
u obOmectBe. M3yueHne marepmaiia CIOCOOCTBYET PAa3BUTHIO Yy OOYYarOIIMXCS
YMEHHUSI UCTIOIb30BaTh Pa3IMUHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKIaJ B (QOpMUpPOBAHUE
MpEeACTaBICHUM O POJIM MAaTEMATUKHU B PA3BUTHUN IUBUIIN3AIMH U KYJIbTYPBHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaeTcsl y4eOHBIH Kypce
«Anredpay», KOTOPbIA BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COACPKAHUS:
«Yucna ®  BBIYUCIICHUS», «ANTeOpandecKue BBIPAKCHUS», «YPaBHECHHS U
HEpaBEHCTBa», « DyHKIIUNY.

Ha usydenne yue6HOTO Kypca «Anredpa» orpoautcs 306 dyacoB: B 7 Kiacce
— 102 gaca (3 4gaca B Hemenmo), B 8 kimacce — 102 gaca (3 yaca B Heaenio), B 9
kiacce — 102 ygaca (3 yaca B HeJIelIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa 1 BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECSATHUYHBIE, MEPEXO OT OJHOM (HOpPMBI 3amucu
npobeit k gapyroil. IloHsTMe panMOHANBHOrO 4YHUCA, 3aluCh, CpPaBHEHHUE,
yHOpSAOYMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHCTBUS C
palHOHATIBHBIMYA YMciamMu. PemieHue 3agad u3 pealbHON MPaKTHUKKA HA 4acTH, HA
JpoOu.

CreneHb C HaTypaJlbHbIM II0OKA3aTEJNEeM: ONpelAeseHue, MpeoOpa3oBaHHe
BBIPQXXCHHUI HAa OCHOBE OIpEeNeICHHsI, 3aUCh 0ONbIIHX yucen. [IpomnenTsl, 3anuck
IPOLEHTOB B BHJIE ApOoOU U JpoOU B BUJAE MPOLEHTOB. TpU OCHOBHBIC 33J]aul Ha
MIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON MIPAKTHUKHU.

[IpuMeHeHne TPU3HAKOB  JENMMOCTH, PpA3J0KEHHME HAa  MHOXKHUTEIH
HaTypaJIbHBIX YUCEI.

PeanpHble  3aBuCMMOCTH, B TOM  4YHClIe TmpsMas ©  oOpaTHas
PONOPLUHUOHAIILHOCTH.

AnreOpandecKkue BbIPAKEHUS

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomyCTUMBIE
3HA4YECHMS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKly BEJIMYNHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeobpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiIa MpPeoOpa3oBaHUs CyMM U
POU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOAOOHBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTENEM.

OpnowreHsl U MHOTOWIEHBI. CTeneHp MHOrowieHa. Cino)XKeHue, BBIYUTAHHUE,
YMHOXXEHHE MHOrOWICHOB. DOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaapar
CyMMBl W KBagpaT paszHocTu. Popmysia pa3HOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHs, INpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCHJIBHOCTh YPAaBHEHUH.

JIuHerHOe ypaBHEHHME C OJHOM MEPEMEHHOM, YHUCJIO KOPHEW JIMHEMHOIO
YPaBHEHHMs, pEIICHHE JIMHEWHBbIX YypaBHeHHU. CoOCTaBJIEHHWE YPaBHEHHHU IO
YCJOBHIO 3a7a4M. Penmenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JluneiiHOe ypaBHEHHE C JABYMs NEPEMEHHbIMH U ero rpaduk. Cucrema JIByX
JIMHEWHBIX YPAaBHEHHUN C ABYyMs IMEPEMEHHbIMU. PelieHue cucremM ypaBHEHHI
crnoco0oM MOACTaHOBKU. IIpumepbl pemeHuss TEKCTOBBIX 3a/ady C IOMOIIbIO
CHUCTEM YPaBHECHUM.

DOyHKIUU



Koopannara Touku Ha npsiMon. UHUCIIOBBIE POMEXKYTKH. PaccTossHre MeXIy
JBYMsI TOUKaMU KOOPAUHATHOMN MPSIMOM.

[IpsimoyroJsibHas cuctema koopauHar, ocu Ox u Oy. AOcuucca U opJUHATa
TOYKHU Ha KOOPAWHATHOU TiockocTh. [IpumMepst rpadmkoB, 3aqaHHBIX (HOPMYJIaMHU.
Urenne rpadukoB peanbHbIX 3aBuUcHUMoOcTei. [lomsatue ¢ynknuu. [paduk
¢bynkuuu. CoiictBa hyukumii. JIunerinas Qynkius, e€ rpaduk. ['padux dynkmmm
y = [x|. I'paduueckoe perieHne TUHEHHBIX YPaBHCHHH W CHUCTEM JIMHEHHBIX

YPaBHEHUM.
8 KJIACC

Yucia 1 BBIYMCICHUA

KBagpatubiii kopeHb u3 uucna. [loHsitue 00 uppanvoOHAIBHOM YHCTE.
JlecsTnaabie TPUOTMKEHUST HPPAITMOHATBHBIX yncen. CBOMCTBa apu(hMETHIESCKIX
KBaJPaTHBIX KOPHEHN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YUCIOBBIX BhIpaKECHUN
Y BBIYUCIICHUSM. [[€MCTBUTENBHBIE YUCIIA.

Crenens ¢ 1enpIM NoKas3aTeneM U e€ ceorictBa. CTaHaapTHAS 3alKMCh YUCIA.

AnreOpanvecKkue BhIpaKCHUSAJTeOpandecKue BhIPaKeHus!

KBagpaTHblii  TpEXuieH, pa3ioKEHHE KBAJPAaTHOrO TpPEXWIEHA Ha
MHOKHTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxxeHrne, BBIYMTAHHWE, YMHOXXCHHE, JCJICHHE anredpanmdeckux apoOei.
ParmonanbHbIe BRIpaXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY paBHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHHUM, CBOASAIINUXCS K JUHEMHBIM U KBaJAPATHBIM.
[Tpocretinue ApoOHO-paIMOHATIEHBIE YPABHEHHUS.

['paduueckas uHTEpHpeTalUsS YPABHEHUN C JIBYMSI TIEPEMEHHBIMU U CHCTEM
JMHEWHBIX YPAaBHEHHU C JBYMsS IIepeMEHHBbIMHU. lIpumepsl pemreHus cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS IEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1au aareOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHENWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEMHBIX HEPABEHCTB C OJHOI IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuun. OOnacTe ONpEAENIEHHS W MHOXKECTBO 3HAYEHUU
¢ynkuun. CnocoOsl 3a1aHus QyHKIUH.

I'padux ¢ynkumuu. YUrenune cBoilcTB ¢yHKuMH 1o e€ rpaduky. IIpumeps
rpa@uKoB (QYyHKIMM, OTPAKAIOIIUX PEATIbHBIE TPOLECCHI.



@OyHKIUU, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO MPOIOPIHMOHAILHBIC
3aBHCHMOCTH, UX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEelIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KUIIACC

Yucaa 1 BBIYMCICHUSA

PannonanbHble 4Kcla, UppallOHAIbHbIE YHUCIIa, KOHEUHbIE U OECKOHEUHbIE
JecsITHUHbIe ApoOu. MHOXKECTBO IEHCTBUTENBHBIX YHCEN, ICUCTBUTEIbHBIC YHCIIA
Kak OecCKOHEUHbIE JAecATUYHbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JICMCTBUTEIBHBIX YMCEII U KOOPJIMHATHOM MPSIMOM.

CpaBHeHHME J€HCTBUTENIBHBIX 4YHCEN, apudMeThdyeckue JeHCTBUA C
JNEUCTBUTEIBHBIMU YU CIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpA, MIUTEIBHOCTh TMPOIIECCOB B
OKpY>KaroIlleM MUpE.

[TpuOnmxE€HHOE 3HAUEHUE BEMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ynbTaTOB BEIYUCIEHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneliHOe ypaBHEHME. Pemenne ypaBHEHUN, CBOASAIIMXCS K JINHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASAIIMXCS K KBaJIpPaTHBIM.
bukBaapatHoe ypaBHeHue. [IpuMepsbl pelieHUs ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEH PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne apoOHO-panMoHanbHBIX ypaBHEHUU. PeleHne TEKCTOBBIX 3ajad
areOpandeckuM METOJIOM.

VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMU U €ro rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYyMs IIEPEMEHHBIMU. PellleHre cucTeM IByX ypaBHEHU,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [paduueckas
MHTEPIIPETANs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemmenuie TeKCTOBBIX 3a/1a4u alredpanyeckKum crocoooM.

Yucnosele HEPABEHCTBA U UX CBOMCTBA.

Peuienue nMHENMHBIX HEPABEHCTB C OJHOM mIepeMeHHOM. Pemienue cucreMm
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
['padmyeckass MHTEpIpeTalys HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBanmparnunas Qynkums, e€ rpadux u coiictBa. I[lapaGona, koopauHaThl
BEPIIMHBI TapadO0JIbl, 0Cb CAMMETPHH 11apa0OJIbI.

Ipadukn Gpyrxmmit: y =kx, y =kx + b, y=k/x, y =x3, y = Vx, y = |x|, 1 ux
CBOWCTBA.



UucnoBele  MOCIeI0BaTENbHOCTUUMCIOBbIE  MOC/EI0BATEJIbHOCTH H
MPOrpeccuu

[ToHsiTHE 4YHKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE IOCIEA0BATEILHOCTH
peKkyppeHTHOH popMyoi u GopMyJIol 1-TO YIeHa.

Apudmernueckass U reoMerpuueckas mnporpeccur. @opmyinbl #-TO 4jieHa
apuPMETUIECKON 1 TeOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxkeHne 4YJIeHOB apu(PMETUYECKON U TEOMETPUYECKON Mporpeccuit
TOYKaMH Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M 3KCIIOHEHUMAIBHBIN POCT.
CnoxHebie IIPOLICHTHI.



IINIAHUPYEMBIE  PE3YJIbTATBI OCBOEHHUA  ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XxapaKTepU3yOTCs:

1) naTpuoTHYEeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPEca K [POLUIOMY U  HACTOSALIEMY POCCHMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOUIEHWEM K  JOCTMIKEHHSIM  POCCHMCKHX
MAaT€MaTHKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTIKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaskIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U pea3aluu ero
npaB, MPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBICHUU, MPOIEAYpP TPakKITAHCKOTO OOIIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX IACHUIO 3TUUECKUX TPOOIIeM, CBA3aHHBIX
C TMPAaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAaHHMEM BaKHOCTHU
MOPAJIbHO-3THYECKUX IPUHLMUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTUBHOE Yy4YacTU€ B PEIICHUHM NPAKTUUYECKUX 33734
MaTeMaTU4YECKOW HAaIMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOIO
0o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KM3HU U1 YCHEHIHOW MpOoQecCHOHAIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPHH 00pa30BaHMUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pPACCYX ACHUH, YMEHHIO BHJIETh
MaTeMaTU4ECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTaUuel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAayYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJAbI U
oOIecTBa, MOHMMAHMEM MAaTEMATHYECKOW HAyKHM Kak c(epbl 4YelIOBEYECKOU
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHUS LUBWIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYpOW KaK CpPEACTBOM
NIO3HAHUS MHpPA, OBJAJECHUEM MNPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0J1arONOTyYHUs:

TOTOBHOCTBIO IPUMEHATh MATEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3M0POBBS, BEIEHHUS  3J0pPOBOrO  oOpaza JKM3HM  (3M0pOBOE  THTAHUE,
cOamaHCHUPOBAaHHBIM PEKUM 3aHATUH M OTIbIXA, peryispHas ¢uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHbIO HaBbIKa pe(JIEKCUU, NPU3HAHUEM CBOETO
[IpaBa Ha OLIMOKY U TAKOT'O )K€ IIpaBa JIPyroro YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHMEHTAlMENd HA NPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUIS pelIeHUs 3a7a4
B 00JaCTU COXPAaHHOCTH OKpY’Kalollell cpeabl, IJIaHUPOBAaHUS TMOCTYNKOB U
OLICHKM HMX BO3MOXXHBIX IIOCJIEICTBUH Ul OKPYXKAIOIIEH Cpebl, OCO3ZHAHUEM
r7100aIbHOr0 XapaKkTepa dKOJOTHUYECKUX IPO0JIEM U IMyTeH UX PELeHUS;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHIM COLUMAJIbHON ¥ NMPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCJIOBHUAX HEOINPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIIBHOCTh, B TOM YMCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpuoOperaTb B COBMECTHOM JAESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOJUMOCTBI0O B (POPMHPOBAHMM HOBBIX 3HAHWNA, B TOM YHCIE
(GopMyIupOBaTh UJIEU, TOHATHS, TUIIOTE3bl 00 0OBEKTaX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEPUIUTH COOCTBEHHBIX 3HAaHUN W
KOMIIETEHTHOCTE!, INIAHUPOBATH CBOE PA3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyalMl0, BOCHPHUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATH
OPUHUMAaeMble pPELIECHUS U JAEUCTBUA, (POPMYJIMPOBATH U OLICHUBATh PUCKU U
HOCIIEACTBUSL, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble Jilornueckue aeiicTBUA:

e BBIABJISITh U XapaKTEPU30BAThH CYIICCTBEHHbIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHI, OTHOIICHHH MEXIy IOHATUIMH, (POpMyIUpOBaATH
ONpPEACICHUS] TOHATUH, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccuUKaIlid, OCHOBAaHHSA i1 OOOOINCHUS W CpPaBHCHMS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHPOBATH W  MPEOOPa3OBBIBATh  CYXKICHUS:
yTBEpJUTEIbHbIE W OTPUIIATENIbHBIC, €IWHUYHbIC, YAaCTHBIE U OOIIHE,
YCJIOBHBIE;



BBISIBIISAITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeursi B (akTax, JaHHBIX, HAOIIOJEHUSAX U YTBEPKICHUSAX,
npemyiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIOUCHUI 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTesbCcTBA MATEMATHUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE JOKa3aTeNIbCTBA
MaTeMaTH4eCKuX (aKTOB, BBICTPAUBATh APTYMEHTAIMIO, TPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelIeHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBHIOMpaTh Hauboiee MNOAXOMAIIMI ¢ Yy4€ToM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble HCCJIEeA0BATCIbCKUEC I[eﬁCTBHHI

MCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKUM MHCTPYMEHT IMO3HAHMS,
dbopMyIIMpoBaTh BOMPOCH], (GUKCHUPYIOIIME MPOTUBOPEUUE, MPodIeMy,
CaMOCTOSATEILHO YCTAaHABIIMBaTh HMCKOMOE W JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBAThH CBOIO TIO3UINIO, MHCHHUC;

MPOBOJIUTH IO CAMOCTOSTEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIIOE  HKCCIACAOBAaHME MO  yCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOATETHLHO (POopMYyTHPOBaTH 000OIIEHHS U BBHIBOJABI IO PE3YIhTaTaM
MPOBENEHHOTO HAOJIONEHHUS, MCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIECHUH;

NPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TpOIlECcCca, a TAK)KE BBIIBUTATH
MIPEATOJI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanmeit:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OpMAIuuU, JTaHHBIX,
HEOOXOAUMBIX JIJIsl PEIICHUS 3aa4H;

BBHIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATHU3UPOBATH W HUHTEPIPETUPOBATH
nHOOPMAITUIO PA3TUIHBIX BUIOB B (JOPM MPEICTABIICHHUS,

BEIOMpATh (GopMy TpeACTaBICHUS HWH(POpPMAIMM H WLIIOCTPUPOBATH
pelraemMple 3a7add CXEeMaMH, JuarpaMMaMH, WHOW Tpadukod U HX
KOMOHWHAIUSIMU,

OLICHUBATh HAAEKHOCTh WH(OpMAIIMU TIO KPUTEPHUSM, MNPEIATIOKEHHBIM
YUHTEIIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHUBepPCcaJIbHbIEe YueOHbIe 1elCTBUA:



BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U IIETISIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX U MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0
XOJly peIeHUs 3a/1a4yi, KOMMEHTHPOBATh MIOTYyUYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCY>KJIEHUS 3a/1aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIaeMON TEMHI,
poO0JIeMBbI, perraeMon 3aa4u, BHICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIIeHUs, COMOCTABIAThH CBOM CYXKIEHHUS C CYXICHUSMH JPYTUX
YYaCTHHKOB JHayora, OOHApPY>KWBAaTh Pa3IMYAC W CXOJACTBO TO3HIUH, B
KOpPpEKTHOU opMme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pe3yJbTaThl  pPEIICHHUS  3aJa4d,  OKCIEPHUMEHTAa,
UCCIICJIOBAHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBHIOMpaTh  (opmar
BBICTYIUICHHS C YYETOM 3a]1ad MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPHH;
MOHMMATh W HCIONB30BaTh  MPEUMYIIeCTBA  KOMaHIHOH U
WHIUBUIYyAIbHOW pabOThl TIPW PEIMIeHWH YYEOHBIX MaTEMaTHYCCKUX
3azay;

NPUHUMATH 1IEJIb COBMECTHOU JCSATEIbHOCTH, TUTAHUPOBATh OPTraHU3aIINI0
COBMECTHOW pabOThI, pacmpeaeisaTb BHALI pabdOT, JIOrOBapHUBATHCH,
00CyXIaTh TIPOIIECC M PE3yNbTaT PabOTHI, 00001IaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNMNoBBIX (opmax pabotel (oOcykaeHus, oOMEeH
MHEHHUSIMH, MO3TOBBIC IITYpPMbl U JPYyTHE), BBIMOJIHATH CBOK 4YacTh
pabOTHI M KOOPAUHUPOBATH CBOU JACHCTBUS C JPYTUMHU WICHAMH KOMaH/IBI,
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO COCTABJIATH IUIAH, AJITOPUTM pPELIEHUs 3aJady (WU €ro
4acTbh), BbIOUpATh CHOCOO pemieHHus ¢ y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIH HHTEJJICKT:

BIAJCTh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJISI TpoIlecca |
pe3yibTara peuieHrus MaTeMaTUueCcKoi 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHMKHYThb MpPH PEIICHUU
3a/laud, BHOCHTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBCTB, HAWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTU MOCTABICHHOW LIeNU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKCHUS WU HEJOCTHDKCHHS 1IETTH,
HAXOJIUTh OIMHUOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.



INPEIJMETHBIE PE3YJIBTATBI

K xoHmy oOyuenus B 7 KJjacce OOyYArOIIMICS TONYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

BbinonHATe, coderas yCTHbIE M IUCbMEHHbIE NPUEMBI, apUPMETHUYECKHE
JNEUCTBUSA C PAllMOHAIbHBIMU YHCIIAMH.

HaxonuTs 3Ha4YeHHs] YMCIOBBIX BBIPAKECHUN, MPUMEHITh pPa3sHOOOpa3HbIC
crocoObl U MPUEMBI BBIUMUCICHUS 3HAYEHUIN JPOOHBIX BBIPAXKEHHM, COAEpKaIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT onHON (HOPMBI 3aMMCH YUCEN K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JECATUYHYIO APOOB).

CpaBHHBATh U yIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

OxpyrasaTh yucia.

BhINONHATS TPUKUIKY U OLEHKY pe3yJbTaTa BBIYMCICHUM, OLIEHKY 3HAYECHUI
YHUCJIOBBIX BBIPAKEHUU. BBINOIHATH ACHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKa3aTeIIMH.

[IpumeHATP  OPU3HAKM  JIEIUMOCTH,  pA3JIOKEHHME HAa  MHOXKUTEIH
HaTypaJbHBIX YHUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl peIeHUs 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJsire0OpanvecKkue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandyeckyro TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSThH
e€ B IIpoLecce OCBOCHUS yUeOHOro MaTepuara.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPDAKEHUN MPH 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BoinonHaTh  mpeoOpa3oBaHUs  LENOr0  BBIPAXEHUS B MHOIOYIEH
PUBEACHUEM TIOJIOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCyILIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKHTEIM C IOMOILBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXMWTENs, TIPYNIUPOBKH  ClAaraeMbix,
npuMeHeHus (POPMyYJT COKPAILIEHHOTO YMHOKEHHS.

[TpumenaTs npeoOpa3oBaHKsi MHOTOUYWIEHOB JUIsSl pELICHHs pa3IMnyHbIX 3a7a4
U3 MaTEMATHKH, CMEXKHBIX IIPEIMETOB, U3 PEAIIbHON ITPAKTHUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIBHBIMU IIOKA3aTEISAMM UL
npeoOpa3oBaHUsl BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUiIa
Iepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCHIBHOMY eMy. [IpoBepATs, sABiIsIETCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumenaTs rpadguueckre METOABI MPU PEIICHUH JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[TonOupare mnpumepsl Nap 4YHUCEN, SBISAIOIIUXCS PEIICHUEM JIMHEHHOIro
YPaBHEHHUS C ABYyMs IEPEMEHHBIMMU.

Crpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JIMHEWHOIO YPAaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YsACh TpaUKOM, MNPUBOJUTH MPUMEPHI PEIICHUs
YpaBHEHHUS.

Pemate cuctemsl 1ByX JMHEHHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMH, B TOM
4ucIie rpapu4ecKu.

CocraBisiTh M pemarh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHMM 110 YCIOBHMIO 33Ja4yd, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ NIOJIy4EeHHBIN PEe3yJIbTaT.

DyHKUUHT

N300paxath Ha KOOPJIUHATHOW MPSIMOI1 TOUKHU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YMCIIOBBIE IIPOMEKYTKHU Ha
are0panyecKkoM S3bIKE.

Otmedars B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATam,
CTpOUTh rpaduku AMHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh C TOMOMIIbIO (DYHKIHMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENBHOCTb, BpEMs, 00bEM pabOTHI.

Haxonuts 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalM3a WH(OpManuu,
U3BJIEKaTh U MHTEPIPETUPOBATH HH(POPMALIHIO U3 TPAPUKOB PEAbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHus B 8 kiacce oOydaroIIMHCS MOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BIYMCICHUSA

Hcnonp30BaTh HaydajabHbBIE IPEACTABICHHUS O MHOXECTBE IEUCTBUTEIBHBIX
qucell Il CPaBHEHUS, OKPYTJICHUS U BbIUUCICHUM, N300paxarh JeHCTBUTEIbHBIC
Y1CJIa TOYKaMU Ha KOOPJAUHATHOU MPSMOM.

[TpumeHsATh NOHATHE apUPMETUYECKOIO KBAJAPATHOTO KOPHA, HaXOIUTh
KBaJI[paTHbIE KOPHHU, MCIONB3YsI MPU HEOOXOAMMOCTH KAaJIbKYJSTOP, BBIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALIUX KBaJpaTHbIE KOPHU, HUCIOJb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3anmucu OOJIBIIUX W MAJIbIX YHCEN C IOMOIIBIO JECATHYHBIX
npo0eii u creneHelt yucna 10.

AJsire0OpanvecKkue BbIPaKeHUs!

[IpumMeHATP TMOHSATHE CTENEHH C LEJbIM [O0Ka3aTelIeM, BBIIOIHITh
peoOpa3oBaHus BEIPAXKEHHM, COIEPIKALIUX CTENIEHH C LEIbIM MTOKa3aTEJIEM.

BrInonHATE TOXIIECTBEHHBIE MPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUYJICHAMH U aIre0OpandecKUMH ApOOsIMHU.

PackitanpiBaTh KBaApAaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumeHsATh npeoOpa3oBaHMs BEIPAKEHHUN U1 pELIEHUS Pa3IuyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemars nMHEHBIE, KBAaJpaTHBIE YPABHEHUS M PallMOHAJIbHBIE YpPaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIEIOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJIe C IPUMEHEHUEM IrpapuuecKuX MpeCTaBlIeHui (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUN PELICHUS, €CIIH UMEET, TO CKOJIBKO, W
npouee).

[lepexoauTh OT croBecHOW (GOPMYTUPOBKH 3amadu K e€ anreOpandeckoit
MOJEIM C TIOMOILIBIO COCTaBJICHHS YPaBHEHUS WM CHUCTEMBl ypaBHEHUH,
UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJTYyYEHHBIN pe3yJIbTaT.

[IpuMeHATh, CBOMCTBA YHCIIOBBIX HEPABEHCTB JII CPAaBHEHUS, OLIEHKH,
peuaTh JMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM U MX CHUCTEMBI, JaBaTh
rpadUyecKyr0 WILIIOCTPALMI0 MHOXKECTBA pPEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIMHA

[ToHumaTe M KCHONB30BATh (DYHKIIMOHAJILHBIE MOHSATUS U A3BIK (TEPMUHBI,
CUMBOJIMUECKHE O0O3HAYECHUs), ONPENETATh 3HAUCHUE (PYHKIMU IO 3HAUYCHUIO
apryMeHTa, OIpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpadukKy.

CtpouTts rpaduKu HIeMEeHTapHBIX (PYHKIMIA BUA:

y = k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBON
dbyukiuu 1o e€ rpaduxy.

K xoHiy oOydenuss B 9 kJjacce oOydYaromMics TMOIYYUT CIICAYIOIIHE
IpEIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

CpaBHUMBATH U YIIOPSAAOUYMBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonHATh  apuMeTHYecKue JAEUCTBUS C€ palUMOHAIbHBIMU YHCIAMHU,
coueras YCTHbIE M IIMCBMEHHbBIE TPUEMBI, BBIIOJHATh BBIYUCICHHUS C
UppalMOHaIbHBIMU YUCIAMHU.



HaxonuTe 3HaueHUs CTENEHEW C MEIbIMH I[IOKa3aTeisiIMU M KOPHEW,
BBIYUCIISITH 3HAYEHUS] YUCIIOBBIX BBIPAKCHUH.

OKpyriatTh JI€MCTBUTEIbHBIC YHMCIA, BBINOJHATh MPUKHUJIKY pe3yJibTaTa
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIE W KBaJpaTHbIE YPAaBHEHUWS, YPAaBHEHWS, CBOJISIIMECST K
HUM, NIPOCTEHIINE TPOOHO-pallMOHATbLHBIE YPaBHEHUS.

Pemate cucrtembl ABYX JIMHEHHBIX YPABHEHH C ABYMsI MEPEMEHHBIMU H
CHCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISICTCS JIMHECUHBIM.

Pemrarp TekcTOBBIE 3amauu  alreOpandecKHM CIOCOOOM C  IOMOIIBIO
COCTAaBJICHUS YPABHEHUS WJIM CUCTEMBI JIByX YPAaBHEHUH C JBYMS ITIEPEMEHHbBIMH.

[IpoBOAUTH MPOCTEUIINE UCCIEAOBAHUSI YPABHEHUM U CUCTEM YpPaBHECHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'papuUECKUX MpeACTaBIeHUN (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA ypPaBHEHUW PEUICHHS, €CIU HUMEET, TO CKOJIbKO, U
npoyee).

Pemare nuHelHBIE HEpPaBEHCTBA, KBaJApaTHBIC HEPABEHCTBA, H300pakaTh
pellIeHuE HEPABEHCTB HA YHMCIIOBOM MPSAMOM, 3alUCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)kaTh pCEIICHHE CHCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMUCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonib30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIUYHBIX 33/1a4.

DOyHKIUU

Pacnio3naBath (QyHKIMHM W3yYeHHBIX BHAOB. IloKa3piBaTh CcXeMaTHYECKH

pacrojoKeHNe Ha KOOPAMHATHOM MJIOCKOCTH rpadKoB QYHKIMA BUOA: y = kx,
=kx+b y=ki y=ax2 + bx + ¢,y =x3, y =Vx, y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA(DPUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpoutb U M300paxarb CXeMaTHUYECKH IpapuKU KBaJpPaTUUHBIX (DYHKIIHA,
OIHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBath KBajpaTHuHyr0 (QYHKLUIO 110 (OopMyIie, IPUBOIUTH TPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPUH.

YucaoBbIe MOCI€10BATEILHOCTH M IPOrPecCUuH

Pacrio3HaBaTh apu(MeTHUECKYyl0 M TE€OMETPUYECKYI0 MPOrpeccud IMpHu
pa3HBIX CIIOC00ax 3aIaHus.

BbInonHATE  BBIYMCICHUS C  UCHOJB30BaHWEM (opMya n-ro uieHa
apru(MeTHYeCKO U TeOMETPUUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N UJIEHOB.

N300pakath wieHbl IMOCIEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
MJIOCKOCTH.



Pemrare 3amaum, CBsI3aHHBIC C YUCJIOBBIMHU IIOCIIEIOBATECIBHOCTSIMU, B TOM
YHCIIC 33J1a4U M3 PEaJIbHOM JKM3HU (C UCITOJIb30BAaHUEM KaJIbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUHA).
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TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoamnuecTBo yacos
HaunmMeHoBaHMe pa3e/ioB U TeM

Ne ni/m IIpakTHyeckue
NporpamMmasI Bcero KonTpoabHbie padoThl paGoThI
Yucna v BeIYKCIICHUS. PallmoHaIbHBIE )5 |
qucia
Anrebpanyeckue BhIpaXKEeHUs 27 1
YpaBHEHUS 1 HEPABEHCTBA 20 1
Koopaunats! u rpadpuku. OyHKIMu 24 1
[ToBTOpeHMEe M 0000IIEHNE 6 1
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 5 0



8 KIIACC

Ne i/m HaunmeHoBaHMe pa3/ieioB U TeM POrpaMMbl

Uucna u Belunciienus. KBagparueie KOpHU

UYucna u BerunciieHus. CTeneHs ¢ LeabIM 0Ka3aTeneM
Anrebpanueckue BepaxkeHus. KBagpaTHbIA TpEXUIIeH
Anrebpanueckue BbpaxeHus. Anredpandeckas 1po0Ob
YpaBHeHHUs 1 HepaBeHCTBA. KBapaTHble ypaBHEHNUS
VYpaBHeHus U HepaBeHCTBAa. CHCTEMBI ypaBHEHUM
VYpaBHeHuUs 1 HepaBeHCTBa. HepaBeHCcTBa

(DYHKI_II/II/I. OCHOBHBIE TTOHSITHS

O 0 3 &N U kW N =

Oynkuu. YucnoBeie PyHKITUN
10 [ToBTOpeHMe 1 06001IIeHNE
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuyecTBO 4acoB

Bcero

15

15
15
13
12

102

KonTpoJbHbie
padoTbl

IIpakTH4eckue
padoThI



9 KUIIACC

Ne i/

HaumeHoBaHue pa3/ie/ioB U TeM
MPOorpamMmMbl

Yucna u BeiuncieHus. JledcTBUTEbLHbBIC
yucia

YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
OJIHOM MEPEMEHHOU

VYpaBHeHust u HepaBeHCTBA. CHCTEMBI
YpaBHEHUU

VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa
OyHKIU
Uucnosble IOCIIEI0BATEIbHOCTH

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuyecTBo yacos

Bcero

14

14

16
16
15

18

102

KonTposbHbie padoTsI

IIpakTyeckune padoTnl
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