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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIETro
oOpa3oBaHMs: OHAa O0EeCIeUnBaeT U3yUeHHUE IPYTUX JAUCLUUIUIMH, KaK €CTECTBEHHO-
HAyyHOro, TaK U TyMaHUTApHOIO LHMKIOB, €€ OCBOECHHE HEOOXOAMMO MJis
IPOJIOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. Pa3Butre y oOyyarommxcs
HAyYHBIX MPEJICTABICHUNA O TMPOUCXOKIACHUM M CYLIHOCTH alreOpanyecKux
abcTpakmuii, cnoco0e OTpaKeHUSI MAaTEMATHIECKON HAyKOU SIBJICHHUI U MPOIIECCOB
B MpUPOJE U OOILECTBE, POJU MaTEeMaTHUYECKOIO0 MOJECIUPOBAHMUS B HayYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIIUIEHUS, HEOOXOAUMBIX JJIs aJanTalyuyd B COBPEMEHHOM LIHU(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecrneynmBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkaAcHUs. OCBOEHUE Kypca are0pbl 00eCcTeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHU OOYYalolMXCs: OHU MCHOJIB3YIOT JEIyKTUBHBIE U
MHAYKTUBHBIE PacCyXJeHus, 0000IIeHe U KOHKPETHU3alHI0, a0CTparupoBaHue u
aHanioruto. OOydenue  anrebpe  mpeanosiaraeT  3HAYUTENbHBIA  O00BEM
CaMOCTOATENbHON  JESATENHHOCTH OOYYaIOIIUXCS, IMO3TOMY CaMOCTOSITEIbHOE
pelieHue 3a7a4 ABiIsieTCs peaqu3alren 1eaTeIbHOCTHOTO MPUHIINIA 00yYeHUsI.

B crpykType mnporpammbl y4eOHOro Kypca «Anredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHHsi OCHOBHOE MECTO 3aHHUMAIOT COJECPKATEIbHO-METOANYECKHE
JuHUU: «Yucna v BRIUUCICHUSN», K ANTeOpandecKue BhIpAKEHUSNY, «YpaBHEHUS U
HEpaBEeHCTBa», «PyHkumm». Kaxmad U3 3THX COIEpPKATEIbHO-METOOUYECKHUX
JIMHUM pa3BUBACTCS HA MPOTSHKEHUN TPEX JIET U3YUYEHUs Kypca, B3aUMOJCHUCTBY C
JpYTUMHU €ro JuHusSMU. B Xxozme wu3yudeHus ydyeOHOro Kypca oOydarouumcs
IPUXOAUTCS JOTMYECKU PACCYKJaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B cBSI3W ¢ 3TUM B mporpaMMy y4deOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTU4eCKOro o0pa3oBaHusl U CIOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMarthyeckoro s3bika. ConepxkKaTelbHOW U
CTPYKTYPHOW OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTEP.

Conepxxanue nuHUM «Yucna W BBIYUCIEHUS» CIY>KUT OCHOBOM JJId
JaNbHEHIIEro U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYy4aroOIIUXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YMCIE HA YPOBHE OCHOBHOI'O OOUIEro 0Opa3zoBaHUs
CBA3aHO C PALMOHAJIBHBIMU W HPPALMOHATIBHBIMU YHCIaMH, (OPMUPOBAHUEM



MPEJCTABICHUM O JIEMCTBUTEILHOM YHCIJE. 3aBEPIICHUE OCBOCHHMS YHCIIOBOM
JIMHUU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHHUIO.

ConepxaHue JByX alreOpandeckux JUHUN — « AIreOpandecKre BhIPaKECHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO JJIS PEeUIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOro 00miero oOpa3oBaHusi Y4eOHBIM MaTepuan TpPYIIUPYETCS BOKPYT
palMoOHAIbHBIX BRIpKEHUM. Alredpa N1eMOHCTpUPYET 3HAUCHUE MAaTEMAaTHKU Kak
SI3bIKA I TOCTPOEHUSI MATEMAaTHUYECKUX MOJIENIEH, OMUCAaHMS MPOIECCOB H
SBIICHUN peajpbHOTO Mupa. B 3agaum oOydeHuss anreOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOIO MBIILUIEHUS, HE0OXO0AMMOro, B
YaCTHOCTH, /IS OCBOCHHMS Kypca HH(DOPMATUKW, W OBJIAJCHUE HaBBIKAMU
JEyKTUBHBIX paccyxkaeHuil. [IpeoOpaszoBanrue CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUS, CHOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTRY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(QUUEeCKON JIMHUH HAIEICHO Ha MOJIyYCHHE
oOyyJaronuMucs 3HaHui 0 (PyHKIMSAX KaK BaKHEHIIeW MaTeMaTh4ecKol MOJeNu
JUISl OTIMCAHUSI U MCCIIEIOBAHUSI Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUN B TIPUPOJIC
u obmecTtBe. M3ydyenne marepuana CHOCOOCTBYET Pa3BUTHIO Y OO0ydaromIuxcs
YMEHHUSI UCTIOIb30BaTh Pa3IMYHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKIaJ B (POPMUPOBAHUE
MPE/ICTaBIICHUN O POJIM MAaTEeMAaTUKU B PA3BUTHH LIMBUIIM3ALUU U KYJIbTYPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercsl Y4eOHBIH Kypce
«Anredpay», KOTOPbIA BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COACPKAHUS:
«Yucna u BBUHUCICHUA», «ANreOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DYHKIIUI.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogautcs 306 yacoB: 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
palHOHAIBHBIMYA YMciIamMu. PemeHue 3agad u3 pealbHOM MPaKTHUKKA HA 4acTH, HA
JpoOu.

CreneHb C HaTypaJlbHbIM II0OKA3aTEJNEeM: ONpelAeseHue, MpeoOpa3oBaHHe
BBIPQXXCHHUI HAa OCHOBE OIpEeNeICHHsI, 3aUCh 0ONbIIHX yucen. [IpomnenTsl, 3anuck
IPOLEHTOB B BHJIE ApoOU U JpoOH B BUJAE MPOLEHTOB. TpU OCHOBHBIE 33Jjaul Ha
IIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON MIPAKTHKHU.

[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. [IpencraBinenne 3aBUCUMOCTH MEKly BEJIMYNHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWIa MpPeoOpa3oBaHUs CyMM U
POU3BEICHUH, MPaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTENEM.

OpnowreHsl U MHOTOWIEHBI. CTeneHp MHOrowieHa. Cino)XKeHue, BBIYUTAHHUE,
YMHOXXEHHE MHOrOWICHOB. DOpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaapar
CyMMBl W KBagpaT pa3zHocTu. 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
YCJIOBHIO 3a7a4M. Permenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JluneiiHOe ypaBHEHHE C JABYMs NEPEMEHHbIMH U ero rpaduk. Cucrema JIByX
JMHEWHBIX YPAaBHEHUM C JABYyMsl INEPEMEHHbIMU. PellleHue cucreMm ypaBHEHUU
crnoco0oM MOACTaHOBKU. IIpumepbl pelieHuss TEKCTOBBIX 3a/ady C IOMOIIbIO
CHUCTEM YPaBHEHUM.

DOyHKIUU



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

[IpsimoyrosibHas cuctema koopauHar, ocu Ox u Oy. AOcuucca U opJUHATa
TOYKH Ha KOOPAUHATHOU TiockocTh. [IpuMepst rpadmkoB, 3aqaHHBIX (HOPMYJIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lomsatue ¢ynknuu. [paduk
¢bynkuuu. CoiictBa hyukumii. JIunerinas Qynkius, e€ rpaduk. ['padux dynkmmm
y = [x|. I'padudeckoe perieHne TUHEWHBIX YpPaBHCHHH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBaapatubiii kopeHb u3 uucna. [loHsTue 00 uUppalMOHAIBHOM YHCIIE.
Hecsatuunbie TpuOIMKEHUS UppallMOHAIBHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBa/IpATHBIX KOPHEW U UX MPUMEHEHHE K MPE0oOPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIUUCIIEHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LeabIM ITOKa3aTeneM U €€ cporictBa. CTaHAapTHAS 3alUCh YHACIA.

AuredpanvecKkue BbIPaKeHUs

KBagpaTHpiii  TpEXwieH, pa3IOKEHHE KBAJPATHOIO TpPEXWIEHA Ha
MHOXKHTEH.

Anrebpandeckas Jpodb. OCHOBHOE CBOMCTBO airedOpanyueckoil apoowu.
CrnoxxeHue, BbIUMTAHHE, YMHOXXEHHE, JeJIeHHe anredpandeckux JapoOei.
PanmonansHbIe BRIpaXEHUS U UX MPE0Opa3OBaHHE.

YpaBHeHUS U HEPABEHCTBA

KBanmparnoe ypaBHeHue, ¢GopMyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHeHMM, CBOASIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-palIMOHAIbHBIE YPABHEHHUS.

['pacduueckas uuTEepnperanys ypaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpaBHEHUU C JBYMS IepeMEHHbIMHU. lIpumepsl peleHus cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u alredOpanyeckKuM crocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJIHON MEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OIHOM IEPEMEHHOM.
CucreMbl IMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKUUHT

[Tonsitue @ynknuu. OOnacTh OMNpeAesieHus W MHOXECTBO 3HAYCHH
dbynkuuu. CiocoOs! 3a1anus PyHKITUH.

I'padux ¢ynkumun. YUrenne coiicTB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB QpyHKIUN, OTpasKaIOIIUX PEAIbHBIE MPOIIECCHI.



@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

Yucia 1 BBIYMCICHUSA

PanmonansHbie yucia, MppalMoOHaIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JEeCTUYHBIE ApoOor. MHOXKECTBO AEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JAECSATUYHBIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKJ1y MHO>KECTBOM JEHCTBUTEIIBHBIX YACENT U KOOPAUHATHOM MTPSMOI.

CpaBHEHUE [IEWCTBHUTENBHBIX YHCEN, apu(pMETHYECKUe JEeUCTBHUS C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIBHOCTh MPOLIECCOB B
OKpY>KaroIlleM MUpE.

[Tpubmmx€nHoe 3HAYCHHE BEIMYUHBI, TOYHOCTh MpHOImKeHuss. OKpyTriIeHue
yucell. [Ipuknaka u oeHka pe3yjabTaToB BBIUYNCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pemienre ypaBHEHUM, CBOISIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHHUM, CBOASIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl perienrs ypaBHEHUNW TPETbEN U YETBEPTOU
CTEIECHEN Pa3I0KEHUEM HA MHOKUTEIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHMM. PereHue TEKCTOBBIX 3aaau
anreOpanyeckuM MeTOJIOM.

VYpaBHeHue ¢ AByMs TIEPEMEHHBIMH M ero Tpaduk. PermeHune cuctem aByx
JIMHEVHBIX YPABHEHUH C IByMs IIEPEMEHHBIMHU. PellieHne cucteM IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
WHTEPIPETALUS CUCTEMBI YPABHEHUN C JIByMS IEPEMECHHBIMU.

Pemmenne TekCTOBBIX 337124 alredpanyecKuM Crocooom.

YucoBsle HEPABEHCTBA U UX CBOMCTBA.

Pemenne MHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOoW. KBagpaTHble HepaBEHCTBA.
['paduyeckas uHTEpnperanuisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMs
MIEPEMEHHBIMU.

DOyHKIUU

KBanpatuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHaThI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPaA0OJIbI.

I'paduku Gpyrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y = Vx, y = |x|, 1 ux
CBONCTBA.



YucnoBble M0OCJI€10BATEILHOCTH U MIPOTPECCUH

[loHATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHHME IOCIEI0BATEIBHOCTH
peKkyppeHTHOU opMyoit U GopMyJIOH 1-TO YIIeHA.

Apudmernueckass U reoMerpuueckas mnporpeccur. @opmyisbl n-TO 4jieHa
apuPMETUIECKON U TeOMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxkeHne 4YJIeHOB apu(PMETHYECKON MU TEOMETPUYECKON Mporpeccuit

TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHCHUIHAIbHBIM POCT.
Co>XHBIE IPOLICHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XxapaKTepU3yOTCs:

1) naTpuoTHYEeCKOe BOCIIMTAHME:

IIPOSIBJICHMEM HHTEpPECca K MPOLUIOMY M  HACTOSALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOUIEHWEM K  JOCTMIKEHHSIM  POCCHMCKHX
MAaT€MaTHKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTIKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U pea3aluu ero
npaB, MPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX IACHUIO 3TUUECKUX TPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAaHHMEM BaKHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTUBHOE Yy4YacTU€ B PEIICHUHM NPAKTUUYECKUX 33734
MaTeMaTU4YEeCKOW HaIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
0o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KU3HU JIA YCHEIIHOW MpOQecCHOHAIbHOU
JEATENBbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPHH 00pa30BaHMUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH];

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY UM  3CTETHMYECKOMY BOCHPUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pPACCYX ACHUH, YMEHHIO BHJIETh
MaTeMaTU4ECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTaUuel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAayYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MIPUPOAbI U
oOIecTBa, MOHMMAHMEM MAaTEMATHYECKOW HAyKHM Kak c(epbl 4YelIOBEYECKOU
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHUS LUBWIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKH U MAaTeMaTUYECKOW KYJIbTYpOW KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM MNPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO0 0J1arONOTyYHUs:

TOTOBHOCTBIO IPUMEHATh MATEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3M0POBBS, BEIEHUS  3J0pPOBOrO  oOpaza JKM3HM  (3M0pOBOE  MHTAHUE,
cOamaHCHUPOBAaHHBIM PEKUM 3aHATUH M OTIbIXA, peryispHas ¢uznyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHbIO HaBbIKa pe(IEKCUU, 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 MX BO3MOXXHBIX IIOCJIEICTBUH Ul OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
r7100aIbHOr0 XapaKkTepa dKOJOTHYECKUX IPO0JIEM U IMyTeH X PEeLeHUS;

8) ajanTanus K M3MEHSIOWUMCH YCJIOBHIM COLUMAJIbHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIIOBHUAX HEOIPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpuoOperaTh B COBMECTHOM AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOJIMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHHMM, B TOM YHCIE
(GopMyIupOBaTh UJIEU, TOHATHSA, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBAaTh JEPUIUTHl COOCTBEHHBIX 3HAaHUM W
KOMIIETEHTHOCTEN, INIAHUPOBATH CBOE PA3BUTHE;

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

METANNPEIMETHBIE PE3YJ/IbTATbBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3zoBble 1ornyeckue AefcTBu:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKK MATEMaTHICCKUX
OOBEKTOB, TOHSATHUN, OTHOWIEHWHA MEXKIY MOHITHIMH, (HOPMYIUPOBATH
OTIpENICICHNs] ~ TOHSATUW, YCTAHABIWMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanuy, OCHOBAaHUA Uil OOOOIICHHS W CpaBHEHUSA, KPUTEPHUH
MIPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MNPeoOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AWHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHEIE;



BBISIBIISITH ~ MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeursi B (akTax, HaHHBIX, HAOJTIOJEHUSAX U YTBEPKICHUSAX,
npemjiaraTh  KPUTEPUH U1 BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIFOUCHU 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTesbCcTBA MATEMATHUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTU4eCcKuX (PaKkTOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHNUS,
BBIOMpATh CIOCOO pelIeHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBHIOMpaTh Hauboiee MNOAXOMAIIMI ¢ Yy4€ToM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble HCCJIEeA0BATCIbCKUEC I[eﬁCTBHHI

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUN MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTUBOPEUUE, MPodIemMy,
CaMOCTOSATEILHO YCTAaHABIIMBaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH
TUTOTE3Y, apTyMEHTHPOBAThH CBOIO TIO3UITNIO, MHCHHUC;

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

CaMOCTOATETHLHO (POpMYyTHPOBaTH 00OOIIEHHS U BBEIBOJABI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOJIONEHHUS, MCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHUH;

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

Pabora ¢ uHpopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OpMAIuuU, JTaHHBIX,
HEOOXOAUMBIX JIJIsl PEIICHHUS 3a/1a4H;

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

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

OIICHUBATh HAAEKHOCTh HMH(OpMAIIMU TIO KPUTEPHUIM, MNPEIATIOKEHHBIM
YUHTEIIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:



BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U IIETSIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX W MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0
XOJly peIeHUs 3a/1a4yi, KOMMEHTHPOBATh TIOTYUYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCY>KJIEHUS 3a/1aBaTh BOMIPOCHI IO CYIIECTBY 00CYKIaeMON TEMHI,
poO0JIeMBbl, periaeMon 3aa4u, BEICKAa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIIeHUs, COMOCTABISATH CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHHKOB JHaora, OOHApY>KWBAaTh Pa3IMUdC U CXOJACTBO TO3HIUH, B
KOPpEKTHOU popMme hopMyITHupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pe3yJbTaThl  pPEIICHHUS  3aJa4d,  OKCIEPHUMEHTAa,
UCCIICJIOBAHMsI,  MPOCKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YYETOM 3a]1ad MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPHH;
MOHMMATh W HCIONB30BaTh  MPEUMYIIeCTBA  KOMaHIHOH U
WHIUBUIYyAIbHOW pabOThl TPW PEIMIeHWH YYEOHBIX MaTEMaTHYCCKUX
3azay;

NPUHUMATH TIEJIb COBMECTHOU JESATEIbHOCTH, TUTAHUPOBATh OPraHU3aIINI0
COBMECTHOW pabOThI, pacmpeaeisaTb BHALI pabdOT, JIOrOBapHUBATHCH,
00CyXIaTh TIPOIIECC M PE3yNbTaT PabOTHI, 00001IaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNMNoBBIX (opmax pabotel (oOcykaeHus, oOMEeH
MHEHHUSIMH, MO3TOBBIC IITYPMbl U JPYyTHE), BBIMOJIHATH CBOK 4YacTb
pabOTHI M KOOPAUHUPOBATH CBOU JACHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa 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(OPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

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

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHUKHYTh MpPH PEIICHUU
3a/laud, BHOCHTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAUJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTU MOCTABICHHOW LIeNU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHKECHUS 11EJIH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEIJMETHBIE PE3YJIBTATBI

K xoHuy oOyuenuss B 7 KJjacce OOydYarolMiCS TMOIYYUT CIECAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYMCICHUSA

BbinonHATe, coderas yCTHbIE M IUCbMEHHbIE NPUEMBI, apUPMETHUECKUE
JEUCTBUSA C PAllMOHAILHBIMU YHCIIAMH.

HaxonuTs 3Ha4YeHHs] YMCIOBBIX BBIPAKECHUN, MPUMEHITh pPa3sHOOOpa3HbIC
crocoO0bl U MPUEMBI BBIYUCICHUS 3HAYEHUN TPOOHBIX BBIPAXKEHUH, COJEpKalInX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT onHON (HOPMBI 3aMKMCH 4YUCEN K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B OECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHHBATh U yIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

OKpyIJIATh yucia.

BbINOJNHATS NPUKUIKY U OUEHKY pe3yJibTaTa BbIYMCICHUN, OLEHKY 3HAUEHUI
YUCJIOBBIX BBIPAXEHUU. BBINOIHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKa3aTeIIMH.

[IpumeHATP  NpPU3HAKKM  JIEIMMOCTH,  pa3JIOKEHUE HAa  MHOXKUTEIU
HaTypaJIbHbIX YHCEJL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl peIleHus 3a]a4 ¢ YYETOM OTpaHWYEHHUH, 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
NEPEMEHHBIX.

BoeinmonHaTh  mpeoOpa3oBaHUst  LEIOrO0  BBIPAXEHUS B MHOTOYJIEH
MPUBEICHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

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

OcyuiecTBIATh Pa3jioKEHUE MHOIOWIEHOB HA MHOXHUTEIW C IMOMOUIbIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXMWTENs, TIPYNIUPOBKH  ClAaraeMbix,
npuMeHeHus (POPMyYJT COKPAILIEHHOTO YMHOKEHHS.

[TpumenaTs npeoOpa3oBaHKsi MHOTOUYWIEHOB JUIsl PELICHUs pa3IMyHbIX 3a7a4
U3 MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAILHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTEIsAMMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUia
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 TMEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MNPUBOJIUTH MPUMEPHI PEIICHUs
YpaBHEHHUS.

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

CocraBisiTh M pemarh JHHEMHOE YPaBHEHME WA CUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ IIOJy4ECHHBIN Pe3yJIbTaT.

DyHKUUHT

N300paxath Ha KOOPJIUHATHOW MPSIMOI1 TOUKHU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YMCIIOBBIE IIPOMEKYTKHU Ha
are0panyecKkoM s3bIKE.

Otmedars B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 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,
IPOU3BOJUTENBHOCTb, BpEMs, 00bEM pabOTHI.

Haxoauts 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalM3a WH(OpManuu,
U3BJIEKAaTh U MHTEPIPETUPOBATH HH(POPMALIHIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

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

Yuciia ¥ BIYMCICHUSA

Hcnonp30BaTh HaydajabHbBIE IPEACTABICHHUS O MHOXECTBE IEUCTBUTEIBHBIX
YuCell JIsl CPaBHEHUS, OKPYTJICHHUS U BbIUUCICHHUM, U300paxkaTh JEHCTBUTEIbHBIC
Y1CJIa TOYKaMU Ha KOOPJAUHATHOU MPSMOM.

[TpumeHsATh NOHATHE apUPMETUYECKOIO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJI[paTHbIE KOPHHU, MCIONB3YsI MPU HEOOXOAMMOCTH KAaJIbKYJSTOP, BBIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJIEPXKALIUX KBaJpaTHbIE KOPHHU, HUCIHOJb3Ys
CBOMCTBA KOPHEM.



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

AJsire0OpanvecKkue BbIPaKeHUs!

[IpumMeHATP TMOHSATHE CTENEHH C LEJbIM [O0Ka3aTelIeM, BBIIOIHITh
peoOpa3oBaHus BEIPAXKECHHM, COEPIKALUX CTENIEHH C LEIbIM MTOKa3aTEJIEM.

BrInonHATE TOXIIECTBEHHBIE MPEOOpa30BaHUS PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOYJICHAMH U alredpandyecKuMu ApoosiMu.

PackitanpiBaTh KBaApAaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumeHsATh npeoOpa3oBaHMs BEIPAKEHHUN U1 pELIEHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewars nMHEHBIE, KBAaJpaTHBIE YPABHEHUS U PallMOHAJIIbHBIE YpPaBHEHMUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHCJI€ C IPUMEHEHUEM IrpapuuecKuX MpecTaBieHui (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUN PELICHUS, €CIIM UMEET, TO CKOJIBKO, W
npouee).

[lepexoauTh OT croBecHOW (GOPMYTUPOBKH 3amadu K e€ anreOpandeckoit
MOJEIM C TIOMOILIBIO COCTaBJICHHWS YpaBHEHUS WM CHUCTEMBbl 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 WIIIOCTPALMI0O MHOXKECTBA pPEIICHUH HEpPaBeHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIMHA

[ToHnmaTe M UCMONB30BATh (DYHKIIMOHAJILHBIE TOHATHS U S3BIK (TEPMHUHBI,
CUMBOJIMUECKHUE O0O03HAYECHUs), ONPENCTATh 3HAUCHUE (PYHKIMU IO 3HAUYCHUIO
apryMeHTa, OIpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

CtpouTts rpaduKu HIeMEeHTapHBIX (PYHKIMIA BUA:

y =k/ix, y = x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBa YHCIOBON
dbyukimu 1o e€ rpaduxy.

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

Yucia 1 BBIYMCICHUSA

CpaBHUMBATH U YIIOPSAAOUYMBATH PALlMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BbInonHATh  apuMeTHYecKue JEeUCTBUS C palUMOHAIbHBIMU YHCIAMHU,
coueras YCTHbIE M IIMCBMEHHbBIE TPUEMBI, BBIIOJHATh BBIYUCICHHUS C
UppalMOHaIbHBIMU YUCIAMU.



HaxonuTh 3HaYeHWsl CTENEHEW C MEIbIMM I[OKAa3aTeIsiIMU M KOPHEW,
BBIYMCIISITH 3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OKpyriaTh JI€MCTBUTEIbHBIC YHMCIA, BBINOJHATh MPUKUJIKY pe3yJibTaTa
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIE W KBaJpaTHbIE YPAaBHEHUWS, YPAaBHEHWS, CBOJISIIMECST K
HUM, NIPOCTENIITNE JPOOHO-paIMOHATIBLHBIE YPaBHEHUS.

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

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

[IpoBOAUTH MPOCTEUIINE UCCIEAOBAHUSI YPABHEHUM U CUCTEM YpPaBHECHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUECKUX MPeACTaBICHUN (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA ypPaBHEHUW PEUICHHS, €CIM 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 PA3JTUYHBIX 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
3HauYe€HUN KOA()PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpoutb U M300paxarb CXeMaTHUYECKH IpapuKU KBaJpPaTUUHBIX (DYHKIIHA,
OTHCHIBATh CBOWCTBA KBaIPATHUHBIX (YHKIUH MO UX rpaduxam.

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

YucaoBbIe MOCI€10BATEILHOCTH M IPOrPecCUuH

Pacrio3HaBaTh apu(MeTHUECKYyl0 M TE€OMETPUYECKYI0 MPOrpeccud IMpHu
pa3HBIX CIIOCc00ax 3aIaHusl.

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

N300pakath wieHbl IMOCIEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
MJIOCKOCTH.



Pemrare 3amaum, CBsI3aHHBIC C YHCIOBBIMHU IIOCIIEIOBATEIBHOCTSIMU, B TOM
YHCIIC 33J1a4¥ M3 PEalIbHOM JKM3HU (C MUCITOJIb30BAaHUEM KaJIbKYJIATOPA, ITU(POBBIX
TEXHOJIOTHUHA).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

Ne i/

Yucna u Beuuciienud. PanmonanbHbIE
quciia

Anrebpanueckue BhIpaXKEHUs
YpaBHEHUs U HEPABEHCTBA
Koopaunats! u rpapuku. ®yHkunu

[ToBTropenue u 0600IIEHUE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

25

27

20

24

102

KonTpoJsbHbie
padoThl

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uu¢posBbIe)
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/71415b90

bu6mmorexa [IOK
https://m.edsoo.ru/71415b90

bubmuoreka [{OK
https://m.edsoo.ru/71415b90

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f415b90

bu6mmorexa [JOK
https://m.edsoo.ru/7f415b90



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

8 KIIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Uucna u Belunciienus. KBagparHele KOpHU

Yucaa u Berauciienus. CTeneHs ¢ OEJIbIM
II0Ka3aTCJIEM

Anrebpanueckue BbIpaXKEeHHUS.
KBagpartsslii TpéxuneH

AnrebpanuecKue BHIPaKCHHUS.
Anrebpanueckas 1poob

VYpaBHeHus u HepaBeHcTBa. KBagpaTHble
ypaBHEHUS

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
@yHkuyu. OCHOBHBIE IOHATHSA
Oyukiuu. YnciaoBbie PyHKINH

[ToBTropenue u o6o0IIEHUE

Bcero

15

15

13

12

102

KoanuecTBo 4yacoB

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posBbIe)
o0pa3oBaTe/bHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/71417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmorexa [JOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/71417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8
bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/71417af8

bubmuoreka [JOK
https://m.edsoo.ru/71417af8



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

9 KIIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

HaumeHoBaHue pa3ie/ioB U TeM
NPorpamMmslI

Yucna u BeIUUCICHUS. [[efcTBUTEIbHEIC
qyciia

YpaBHEHUS 1 HEPABEHCTBA. Y PAaBHEHUS C
OJIHOM MEepEeMEHHOM

VYpaBHeHust ¥ HepaBeHCTBA. CHCTEMBI
YpaBHEHUI

VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa
OyHKIUU

YucaoBbIe MTOCISIOBATEILHOCTH

[ToBTOpeHME, 00001IEHNE, CHCTEMATH3AITUS

3HAHUI

KoanuecTBo 4yacoB

Bcero

14

14

16

16

15

18

102

KonTpoabubie
padoThI

IIpakTHYecKkue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [{JOK
https://m.edsoo0.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bubmmorexa [JOK
https://m.edsoo.ru/7f419d08

bubmuorexa [JOK
https://m.edsoo.ru/7f419d08

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f419d08

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f419d08

Bbubnuoreka [JOK
https://m.edsoo.ru/7f419d08



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




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






