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IMNOACHUTEJIBHASA3SAIINCKA

AnreOpa sBIsSE€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0pa3oBaHUs: OHA 00ECIeUUBACT U3YUYCHHUE JPYTUX JTUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHUTAPHOTO IIMKIJIOB, €€ OCBOCHHE HEOOXOIUMO s
IPOJIOJDKEHUST 00pa30BaHUs M B TIOBCETHEBHOM kM3HU. Pa3BuTre y o0ydarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKICHUU M CYIIHOCTH alreOpandyecKux
abcTpakiuii, croco0e OTpakeHHs] MaTeMaTUYECKOW HAYKOW SIBICHUHN U MPOIECCOB
B TIPUpOJIE W OOIIECTBE, POJIM MATEMATHYCCKOTO MOJICIUPOBAHHS B HAyYHOM
MO3HAHUU U B MPAKTHUKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4yeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3yuenue anreOpbl oOecreuynmBaeT pa3BUTHE YMEHHsI HAOJIOJATh,
CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkaAcHUSA. OCBOCHUE Kypca areOpbl 00eCcIeurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHNUS OOYYalolIUXCsl: OHU MCHOJB3YIOT JECIyKTUBHBIC U
UHIYKTUBHBIE PacCyKIeHusl, 0000IIeHNe U KOHKPETU3aIuIo, a0CTparupoBaHue u
anajgornto. OOydeHwe  ainreOpe  mOpeAnojiaraeT  3HAYUTENBHBIM  00BEM
CaMOCTOSTEIILHON JEATENHbHOCTH OOYyYalOIUXCs, IMOATOMY CaMOCTOSITEIBHOE
perIeHue 3a7a4 SBISICTCS peaTu3airei NeaTeIbHOCTHOTO MPUHITAITA 00yUYeHUS.

B crpykrype mnporpammbl ydeOHOro Kypca «Anredpa» uisi OCHOBHOTO
oO1ero oopa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEpPKaTeIbHO-METOJUYECKIE
TuHUU: «Hucna v BRIUKCICHUN», «ANTeOpandecKue BhIpRXKCHUNY, «YPaBHEHUS U
HepaBeHCTBa», «Dyukmum». Kaxkmas w3 3TUX ComaepKaTelIbHO-METOINYECKUX
JMHUHN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3yUCHUS Kypca, B3aUMOJICHCTBYS C
JIpPYTUMHU €ro JuHusSMUA. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTHYCCKH PaCCyKJIaTh, UCIIOIb30BAaTh TEOPETHUKO-MHOKECCTBCHHBIN
S3bIK. B CBS3M C 3TUM B mporpamMMy ydeOHOTO Kypca «Anredpa» BKIIOYEHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, TPEACTABICHHBIC BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJACHUIO O0YyYaIOIIUMUCS
OCHOB  yYHHUBEpCaJIbHOr0 Maremartuueckoro s3pika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Auredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «Yucia ¥ BBIYUCICHHS» CIY>KUT OCHOBOM JIJIst
JaNbHEHIIET0 U3y4YeHUs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIHUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aJrOpUTMaMHu, a
TaK)Ke TPUOOPETCHHUIO MPAKTHUSCKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEIHEBHON
*W3HU. Pa3BuTue MOHATUSA O YUCJIE HAa YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
CBS3aHO C PAIMOHAIBHBIMU W HPPANHOHATBHBIMU YHCIAMH, (POPMUPOBAHHUEM



MPEJICTABICHUM O JIEMCTBUTEILHOM YMCJE. 3aBEPUICHHE OCBOCHMS YHCIIOBOU
JIMHUU OTHECEHO K CpeAiHeMY 00111eMy 00pa30BaHHUIO.

CopnepxaHue IByX anreOpandecKkux JIMHUN — « AJIreOpandecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro i pelieHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0O0ImIero oOpa3oBaHus Y4YeOHBIH MaTepual TPYIIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUECHHUE MAaTEeMaTUKHU KakK
SI3bIKa I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIeNICH, OMUCAHUS MPOIECCOB H
SBJICHUM pealbHOTO Mupa. B 3amaum oOydeHust anreOpe BXOIAT TakxKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HE0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POPMATHKHU, W OBJAJEHHE HaBBIKAMHU
JNEIYKTUBHBIX paccyxkaeHuit. [IpeoOpasoBanrne CUMBOJBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXEHUS, CHOCOOHOCTEHW K MAaTEMAaTHIECKOMY TBOPUYECTRY.

Conepxanue GyHKIMOHATHHO-TPAPUIECKON TMHUHM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHu 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTHuecKol Mojenu
JUISl OTIMCAHUsSI U UCCJIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPUPOJIE
u obOmectBe. M3yueHne martepmania CIOCOOCTBYET DPAa3BUTHIO Yy OOYUYaIOIIHUXCS
YMEHHUSI UCIIOIb30BaTh Pa3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIal B (HOpMHUpPOBAHUE
NpeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 KJjaccax H3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIUME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna ¥ BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 4gaca B Hemenmo), B 8 kimacce — 102 gaca (3 yaca B Heaemno), B 9
kiacce — 102 yaca (3 yaca B Hezenio0).

COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucia v BBIYUCICHUSA

Jpobu OOBIKHOBEHHBIE M JECSATHUYHBIE, MEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroi. [loHATHe panMOHAIBLHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yHOPSAIOUYUBAHUE  pAllMOHANBHBIX uucel. ApudmeTndeckue JIEUCTBHS C
palMoHaIbHBIMM YHCIIaMU. PerieHue 3aay U3 peaibHOM MPaKTUKW HA 4acTH, Ha
TpoOu.

CreneHb C HaTypaJdbHBIM IIOKa3aTEJIEM: OMpelesieHHe, MpeoOpa3oBaHUe
BBIPOKCHUI HAa OCHOBE OIpEeNeHNs, 3auch O0onbImx uncen. [IpomneHTsl, 3anuch



MPOLIEHTOB B BHUjE JIpoOU U JpoOH B BHJIE MPOIEHTOB. Tpu OCHOBHBIC 3a/lauu Ha
MPOLIEHTHI, pEUICHUE 3a]]a4 U3 PeabHON MPAKTUKH.

[IpumeHeHue MpU3HAKOB JCIMMOCTH, pPa3JO)KEHHE Ha  MHOXKUTEIU
HaTypaJIbHBIX YHUCEIL.

PeanbHble  3aBuUCMMOCTH, B TOM 4YuCile TmpsMas ©  oOpaTHas
POIMOPIIMOHATIEHOCTH.

AuredpanvecKue BhIPAKEHUA

[lepeMeHHbIe, YUCIOBOE 3HAUEHUE BBIPAXKEHUSI C NepeMeHHOoM. JlonycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBiaeHrne 3aBUCUMOCTH MEX/1y BEJIMUMHAMU B BUJIC
dbopmybl. Beraucnenus no ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiIa MpeoOpa3oBaHUs CyMM U
IPOU3BEJCHUH, MPaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJOOHBIX ClaraeMblX.

CBONCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Onnowiensl 1 MHOrouwieHbl. CreneHb MHorowieHa. CioxeHue, BbIYUTAHUE,
YMHOXEHHE€ MHOrOWICHOB. DOpMyJibl COKpPAIEHHOIO YMHOXEHHUS: KBajapar
CyMMBbl U KBaapar paszHoctu. Dopmyna pazHocTH KBajpaToB. Pasznoxkenue
MHOTOYWJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWs, TMpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YpaBHEHUH.

JIluHenHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
ypaBHEHHMS, pEIICHHE JMHEUHBIX ypaBHeHU. CocTaBiIeHHE YpaBHEHHH MO
YCIIOBHIO 3a7aul. PellieHne TeKCTOBBIX 3a7a4 C MOMOILbIO YPAaBHEHHIA.

JluneitHoe ypaBHEHUE C IBYMsI IEpeMEHHbIMU U ero rpaduk. Cuctema AByX
JMHENHBIX ypaBHEHUN C JABYMs TiepeMeHHbIMH. PelieHue cucrem ypaBHEHUMN
Ccroco0OM MOACTaHOBKU. [Ipumepbl peleHuss TEKCTOBBIX 3a/ady C IOMOIIbIO
CUCTEM YPaBHECHUM.

DOyHKIUU

Koopannara Toukn Ha npsMoi. YucnoBbeie npoMexyTKU. PaccTosHue mexay
JIBYMSI TOUKaMU KOOPJUHATHOU MPSMOH.

[IpsimoyronibHas cuctema koopauHar, ocu Ox u Oy. AOcuucca U opJUHATa
TOYKH Ha KOOPJAMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIXx 3aBucumoctei. [lonstue dynkuun. [paduk
¢bynkuuu. CoiictBa pynkumii. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimm
y = |x|. I'paduueckoe pelieHre JIMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KUIACC

Yuciia 1 BLIYUCJICHUSA
KBampatueiit kopenb u3 uyucna. [loHarne 00 uppalMOHAIHLHOM YHUCIE.
JlecaTruHbple TPUOIMKEHUST UPPAIMOHAIBHBIX uKcen. CBOHCTBa apupMeTHIECKIX



KBa/IPATHBIX KOPHEW M X MPUMEHEHHE K MPeoOpPa30BAHUIO YMCIOBBIX BBIPAKEHUN
Y BBIUHUCIICHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenensb ¢ 1enbIM NTOKa3aTeaeM 1 e€ cBoiicTBa. CTaHaapTHAs 3aMuCh YUCIa.

AnreOpaunyeckre BhIpaKeHUSIAJTre0pandyeckue BbIPazKeHHUs

KBagpaTHpiii  TpExuieH, pa3loKEHHE KBAJPATHOIO TpPEXWIEHA Ha
MHOXHTEIH.

Anrebpandeckass Jpodb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BbIUUTAHUE, YMHOXEHHUE, JEJEHUE airedpanyeckux ApoOei.
PanmonanbpHbIe BRIpaXEHUS U UX MPEOOpPa3OBaHHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysa KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHH, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiiine poOHO-palMOHANIbHBIE YPABHEHUSI.

I'paduueckas uHTEpIpeTalysi ypaBHEHUN C ABYMSI NEPEMEHHBIMU U CHUCTEM
JIVMHEVHBIX YPAaBHEHUW C JBYMsl I€peMEHHbIMH. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a7a4 alredpanyeckKum CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHONM MEPEMEHHOM.
PaBHOCHMIBHOCTE HEpAaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl IMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkuuu. OOMACTH ONpENeNeHUs] U MHOXKECTBO 3HAYCHUU
dbynkuuu. CiocoOb! 3a1anust PyHKITUH.

I'padux dynakmuu. Urenue cBoiictB (yHkmuu mo e€ rpaduky. [Ipumeps
rpadukoB pyHKINN, OTPaKAIOIIUX PEAbHBIE MTPOIIECCHI.

@DyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYIO NIPONOPLHOHAIBHBIE
3aBUCUMOCTH, X rpaduku. ®yHkuuu y = x2, y = x3, y = Vx, y=|x|. ['paduueckoe
pellIeHHE YPABHEHUN U CUCTEM YPABHEHUI.

9 KUIIACC

Yuciaa 1 BBIYMCIECHUA

PaunonaneHble yucia, UppallMOHAJIbHbBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JecsITUUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AeHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JAecATUYHbIe JApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKy MHOKECTBOM JICHCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEHHME [I€UCTBUTENIbHBIX YHCEN, apU(PMETUUYECKUE JIEUCTBHUS C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTENBHOCTh IHPOIECCOB B
OKpY’KarolleM MUpE.



[TpubnmxkEéHHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh MpUOIKeHus. OKpyrieHue
yucell. [Ipuknaka u oleHka pe3yabTaToB BbIUYHCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASAIINXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Iprumepbl penieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEIECHEN Pa3I0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3ajay
anredpandeckiuM METOI0M.

VYpaBHeHue ¢ AByMsl TIEpEMEHHBIMU M ero rpaduk. Pemenue cuctem aByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX YpaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. [‘paduueckas
VWHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMECHHBIMU.

Pemenre TekcTOBBIX 3a7a4 anreOpandecKuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JTMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBaagpaTHele HepaBEeHCTBA.
I'paduaeckass wHTEepmperamusi HEPABEHCTB W CHCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBagpatuunas ¢yukums, e€ rpadux u cpoiictBa. [lapaGona, koopauHATHI
BEPIIMHBI TTapabOoIbl, 0Ch CAMMETPHH ITapa0OJIbI.

I'paduku pynkumii: y =kx, y=kx +b,y=k/x,y =x3,y = \/X, y = x|, nux
CBOMCTBA.

Hucnosele  mociienoBaTelbHOCTUHHCI0BBIE  MOCJIEA0BATEIBHOCTH M
Nporpeccuu

[ToHnaTre YKMCIIOBOM MOCIEAOBATEIBLHOCTU. 3aJaHUE IOCJIEeI0BATEIbHOCTH
peKyppeHTHOM hopMynoit u PopMyJIol 1-TO YJieHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. PopMmylibl 7-ro yjieHa
apu(pMETUYECKON U T€OMETPUUECKOMN MPOTrpeccuii, CyMMbI NEPBBIX 71 YJICHOB.

N3obpaxkenne ujaeHOB apuMETHUYECKOH M TeOMETPUUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHLMAJIbHBIA POCT.
CI10%HBIE TPOLICHTHI.

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA [POI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI



JIM4YHOCTHBIE pe3yJbTaThl OCBOCHMsI IpOrpamMMbl y4yeOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) maTpuoTHYecKoe BOCIMTAHHE:

IPOSIBIEHWEM HMHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTEMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHMX
MaTEMaTUKOB M POCCUHCKOM MATEMaTUYECKOM IIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaKIaHCKOe M TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIOJIHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEATM3aLUU €TI0
opaB, IMPEJICTaBICHHMEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYX AEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C NPaKTUYECKUM MPUMEHEHHEM JOCTMKEHUH HayKH, OCO3HAHHMEM Ba)KHOCTHU
MOPAJILHO-3TUYECKHUX TPUHIUIIOB B ACSTEIBHOCTH YUYEHOTIO;

3) Tpy10BO€ BOCTIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpEIICHWH IPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTHYECKOTO
o0Opa3oBaHMsl Ha TPOTSIKEHUH BCEW KU3HU NJS YCHEHIHONW MpodecCHOHATBHOU
JESITeIbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHUI, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAaEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBbHOMY M  3CTETHUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUH, pacCyXIEeHUH, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTallMe B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAHUEM MaTEMaTHYECKOW HayKd Kak c@epbl 4YelloBE4YEeCKOn
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTH JJI1 Pa3BUTHUS LUBUIIN3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MATEeMaTHYECKOW KyJIbTYpOH KaK CpelICTBOM
NO3HAHUSA MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKON
NEeATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMHMPOBAHHE KYJIbTYPHI 310POBbS H
IMOLMOHATIBHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPHUMEHATH MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETO
30pOBbsl, BEACHHMS  3740pOBOro  oOpa3a KM3HM  (340pOBOE€  IHTAHHE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryispHas ¢uznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pediekcur, NpU3HAHMEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:



OpHEHTalME Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUW JUIsl pEeLIeHUs 3a]1a4
B 00JacTH COXPAaHHOCTH OKPY’KAIOLIEH cpeapl, IMJIaHUPOBAHUS IOCTYNKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUN MJI1 OKPYXKAIOIIEH cpelbl, OCO3HAHUEM
[JI00aJIBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeEM U MyTEW UX PEIIEHUS;

8) ajanranusa K M3MEHAKIIUMCH YCJIOBHAM COLMAJBHON U NPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATENbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAeH, MpuoOpeTaTb B COBMECTHOW AESITENBbHOCTU
HOBBIE 3HAHUS, HABBIKY U KOMIIETEHLIUH U3 OIIbITA IPYTHUX;

HEOOXOAUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM UUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UUUTBHI COOCTBEHHBIX 3HAHMA H
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUIO, BOCIPUHHMATH
CTPECCOBYIO CHUTyallMI0 KakK BbI30B, TPEOYIOUIMIl KOHTpPMEp, KOPPEKTUPOBATH
OPUHUMAEMble pEIICHUs] U ACHCTBUSA, (GOPMYIMpPOBATH M OLIEHUBATh PUCKH U
NOCTIEACTBUSL, (HOPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHuUBEpPCAJIbHBIC yqeﬁﬂble HeﬁCTBHH

Ba3oBble Jijoruyeckue AeiicTBUA:

e BBIIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKHU MATEMATHUYECKUX
OOBEKTOB, TMOHSTHIN, OTHOIICHUN MEXIY MOHATUSAMHU, (POPMYIUPOBATH
OIpPENICJICHUS]  TOHSATHH, YCTAHABIMUBATh  CYIICCTBEHHBIM  MPU3HAK
KiaccuuKaIi, OCHOBaHUS i1 OOOOINEHUS W CpPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

e BOCHpUHUMATH, (GOPMYJIUPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IWHUYHBIC, YaCTHBIE W 0OIIue,
YCJIOBHBIC;

e BBUIBJIITH  MaTeMaTHMYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX,
npeajaraTb  KpUTEpUHM Ui BBISIBICHHS ~ 3aKOHOMEPHOCTEW U
MIPOTUBOPEUHN;

e JI€NaTh BBIBOABLI C HCIIOJb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa3zbuparh JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUH (MPAMBIE U OT
MPOTUBHOI0), MPOBOJIUTh CAMOCTOSTENILHO HECJIOXKHBIE JOKA3aTebCTBA
MaTeMaTH4eCKnX (DAKTOB, BBICTpAaWBaTh AaPTryMEHTAIUIO, IIPUBOJIUTH
pUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;



BBIOMpATh crnoco0 perieHus yuyeOHOW 3ajaun (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHS, BBIOMPATh Hawboyiee MOAXOASAIMIUNA € YYETOM
CaMOCTOSTEIILHO BBIICJICHHBIX KPUTCPHUEB).

ba3oBble uccieaoBarTe/bCKHe AeiiCTBUSA:

WCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUI WHCTPYMEHT IMO3HAHMS,
bopMyJIMpOBaTh BOMPOCH], (DUKCUPYIOIMIME MPOTHBOPEUHE, MPOOIIEeMYy,
CaMOCTOSTENIbHO YCTaHaBJIMBaTh KMCKOMOE M JaHHOE, (OpMHUPOBAThH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHCHHE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBaHHE MO  yCTAaHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIHPOBATH OOOOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIPOIlECCa, a TAKXKE BBIJIBUTATH
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nHpopmanueii:

BBISIBJISITH HEJOCTaTOYHOCTh W HW30BITOYHOCTh HMH(OpPMAIMH, ITaHHBIX,
HEOOXOAUMBIX JIJIsl PEIICHHUS 3aa4H;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATH3MPOBATH WU HMHTEPIPETUPOBATH
UHGOPMAITUIO PA3TMYHBIX BUAOB U (HOPM MPEICTABICHHS,

BbIOUMpaTh GopMy TpeACTaBICHUS HHPOpPMALMM W HWUIIOCTPUPOBATH
peraemMbie 3aJladyd  CXeMaMH, JIuarpaMMaMm#, WHOW rpadukod U HX
KOMOHWHAIUSIMU,

OIICHWBATh HAAEKHOCTh HMH(OPMAIMUA TIO KPUTEPHUSIM, MPEITI0OKECHHBIM
YUUTEIEeM WIH CPOPMYTUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIPUHUMATh M  (QOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LEJIIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUA IO
XOAy peUICHU 3a]1a4d, KOMMEHTUPOBATH MOJTY4YEHHBINA PE3YyJIbTAT;

B X0J1¢ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMHI,
npoOIeMbl, peraeMoi 3ajja4uu, BEICKAa3bIBaTh UCH, HAIICJICHHBIEC HA TIOUCK
pEllIeHUsl, COMOCTABIISITh CBOM CYXKICHUA C CYXICHUSIMH JPYTHX
YYaCTHUKOB Juajora, oOHapy>KMBaTh pa3jM4ve U CXOACTBO TMO3UIIUH, B
KOppeKTHOU popme hopMyITHupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,;
MPEACTABIATh  pPE3ydabTaTbl  PELICHUS  3a4a4d,  JKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS ¢ YUETOM 3aJ1au IPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHUU;



e IIOHMMATh W  HCIOJB30BAaTh  IPEUMYIIECTBA  KOMaHIHOM U
UHAMBUyaJIbHOM paboThl NpU pPELIEHUH YYEOHBIX MAaTEMaTHYECKUX
3ajay;

e IPUHUMATh LEIb COBMECTHOM NIEATEIBbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHON paloOThI, pacmpeneisTh BUAbI padOT, IOroBapUBATHCH,
00CyXJaTh MPOLIECC U pe3yNbTaT paboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e Yy4YacTBOBaThb B TPyNHoBBIX (opmax paboTel (0OCYyXIeHUs, O0OMEH
MHEHUSIMH, MO3TOBBIE IITYPMbl M JPYTHE), BBIIOJHATH CBOK YacThb
paboThl U KOOPIAUHUPOBATH CBOM JICHCTBUS C APYTMMHU WIEHAMU KOMaH/IbI,
OLICHMBATh KAa4ye€CTBO CBOErO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUS.

PeryasiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe AeiCTBHUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH, AITOPUTM PELICHMS 3a1adu (WU €ro
4acTb), BbIOMpaTh CHOCOO pElIeHHs C YYETOM HMMEIOIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BapHAHTHI PEHICHNUI ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

e BJIANETh CHOCOOAMU CaMOINPOBEPKH, CAaMOKOHTPOJS Ipolecca U
pe3yibTaTa peleHus MaTeMaTUYecKon 3a/1auu;

e TMpPEABUACTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a]ladyd, BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, HAMJIEHHBIX OLUINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE pe3ysbTaTa JAEATEIbHOCTH IOCTaBICHHOW LEIN
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LIEIH,
HAXOJUTh OIIKUOKY, A1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenuss B 7 KJjacce OOy4aroUuMiCs TMOMYYUT CIEAYIOIINE
IPEeIMETHBIE PE3YyJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

BrimonasaTh, coyeTas yCTHBIE W THCHBMEHHBIE TPHUEMBI, apUPMETHUCCKUC
JIEHUCTBUSA C PAIlMOHAILHBIMU YUCIIAMH.

Haxonuth 3HayeHUsT YUCIOBBIX BBIPAXKEHHH, NMPUMEHSITh Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUN JNPOOHBIX BBIPAKEHHM, COmEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH.

[lepexoauTe OT OAHOW (DOPMBI 3alMCH YUCEN K Apyrou (mpeoOpa3oBbIBAaTh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUYHYIO IPOOB).



CpaBHHBATh M YIIOPSIOYMBATH PALUOHAJIBHBIE YHCIIA.

OxpyriaTh yucna.

BpINOMHATS NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUM, OLIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKCHHU. BBINOIHATE AEHUCTBHUS CO CTENEHSMM C HATypPaJbHBIMH
IIOKA3aTEIISAMH.

[IpuMeHATh  NpU3HAKKM  ACIUMOCTH,  PA3JOKEHHWE HAa  MHOXMTEIN
HaTypaJIbHBIX YUCETL.

Pemate mpakTHKO-OpPUEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOLIECHHEM
BEJINYMH, MPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PELICHUs 3a4ad ¢ y4ETOM OTPAaHMYEHMM, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvecKkue BbIPAKEHUA

Hcnonb3oBaTh anreOpanyeckyro TEPMHUHOJIOTHIO M CUMBOJIMKY, TPUMEHSThH
€€ B IpoLecce OCBOCHUS YUEOHOro MaTepuara.

Haxomuts 3HayeHHs OyKBEHHBIX BBIPQKEHMH INpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoimonuaTe  mpeoOpa3oBaHUs — LETOT0  BBIPAXKEHHUS B MHOTOWIEH
IpUBEIEHUEM TOJOOHBIX CIaraéMbIX, PACKPBITHEM CKOOOK.

BpInmonHATE yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcyliecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXHUTENIM C IOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXMWTENsA, TPYNIUPOBKU  CIAraeMbIX,
npuMeHeHus1 (POPMyJT COKPAILIEHHOIO YMHOKEHHS.

[IpumensTh npeoOpazoBaHUsI MHOTOUYJICHOB JIJISl PELLEHUS Pa3IMYHBIX 3a]a4
U3 MaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON MPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTEISAMU UL
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pematp nuHENHBIE YpaBHEHHUS C OJHOW NEPEMEHHOM, NMPUMEHAS IIpaBUia
nepexoaa OT UCXOJHOIO YPAaBHEHMsI K PaBHOCWIBHOMY emy. IIpoBepsTs, sBisercs
JIM YUCJIO KOPHEM YPAaBHEHUS.

[IpumeHnsaTh rpaduueckrie METOIbI IPU PELICHUH JIMHEHHBIX YPABHEHUN U HX
CUCTEM.

[TonGupate mnpuMepsl Map 4YUCEN, SIBISIOMIUXCS PEIICHUEM JIMHEHHOTro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JIMHEWHOIO YPABHEHHUS C
IBYMsI TIEPEMEHHBIMH, TMOJB3YysACh TpadUKOM, MPHUBOIUTH MPUMEPHI PEIICHUs
YpaBHEHUS.

Pemate cucteMsl IByX JMHEHHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMH, B TOM
qucie rpapuuecKu.



CocTaBnsATh M pelIaTh JIMHEMHOE YPAaBHEHHE WIH CHUCTEMY JIMHEWHBIX
YPaBHEHHII 10 YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N3006paxath Ha KOOPJAUHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIHE 3aJJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBaJIbL, 3alIMCHIBATH YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKkoMm si3bIKe.

OTMeuarh B KOOPJIWHATHOW IUIOCKOCTH TOYKH IO 33JIaHHBIM KOOPJMHATAM,
CTPOUTH rpaduku JUHEHHBIX QyHKIMH. CTpouTth rpaduk QyHKIHH y = [X|.

OnuceiBaTh C MOMOLIBIO (YHKIUI H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
POU3BOAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

Haxonute 3HaueHre QyHKIUHU IO 3HAUEHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuii cnocod NpeacTaBICHUA M aHAIW3a MHPOpPMAIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH UHPOPMALIHIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOydenus B 8 kJjacce oOydYarollUiiCs TOJYUYUT CIIEIYIOIINUE
IPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

Hcnonb30BaTh HadalbHBIE MPEICTABICHUS O MHOXECTBE JI€MCTBUTEIbHBIX
YuCeN JUIsl CPABHEHMSI, OKPYTJICHUSI U BbIUUCIECHUHN, N300paxaTh JAEHUCTBUTEIbHbBIC
YyCa TOYKaMHA Ha KOOPJAWHATHOW MPSMO.

[IpumeHATh TOHATHE apU(PMETHYECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, MCIOJB3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOpP, BBIMOJHATH
npeo0pa3oBaHus BBIPAKEHUN, COJEPKAIIUMX KBAJpPAaTHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anucu OONBIIMX M MaJbIX YHUCET C MOMOUIBIO JECATUYHBIX
npo0eii u crenieHeit uucia 10.

AuredpanvecKkue BbIPpaKEeHUA

[IpyuMeHATP MOHSATHE CTENEHW C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALMX CTETIEHH C LIETBIM MOKa3aTesIeM.

BeIMOMHATE TOXXIECTBEHHBIE MPEOOpPa30BaHUS PAIMOHATIBHBIX BBIPAXKCHHIM
Ha OCHOBE MpaBWJI JIEHCTBUI HAJl MHOTOUICHAMH U alNreOpandecKuMu IpoosMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[IpumensaTh npeobpa3oBaHus BbIpAXKEHUH Il peIICHUs pa3IMYHbIX 3a7a4 U3
MAaTE€MaTUKH, CMEKHBIX MIPEIAMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemars yiMHEMHBIE, KBAaJpaTHBIE YPABHEHHsS U PAaLlMOHAJIBHBIE YpPaBHEHMS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPaBHEHHI C IBYyMSs IEPEMEHHBIMHU.

[IpoBOUTE MPOCTEUIINE UCCIENOBAHUSA YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaUUeCcKUX MpeICcTaBlIeHu (YCTaHaBIUBAaTh, UMEET



JY YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[lepexonuth OT ciOBeCHOU (HOPMYJIMPOBKU 3a7adyu K €€ anreOpanyeckoi
MOJENN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YypaBHEHUI,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIbTaT.

[IpumMeHsATh CBONCTBAa YKCIIOBBIX HEPABEHCTB IS CpPaBHEHHUSA, OIICHKH,
peuiaTh JUHEWHBIE HEPABEHCTBA C OJHOW IMEPEeMEHHONM W WX CHUCTEMBbl, JaBaTh
rpa@uyUecKy0 WUIIOCTPALIMI0 MHOXXECTBA PEIICHWHA HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIMHA

[loHumMaTh U UCMONB30BaTh (PYHKIIMOHAIIbHBIC MOHSATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAUYEHMS), OMPENEATh 3HAUeHHE (DYHKIMU IO 3HAYECHUIO
apryMeHTa, ONpeAesTh CBOMCTBA (YHKUIUHU O €€ rpaduKy.

Ctpouts rpadvku 3JIeMEHTApHBIX (DYHKIIHA BUIA:

y = k/x, y =x2, y = x3,y = [x|, y = VX, ONUCBHIBaTh CBOHCTBAa YUCIOBOU
byukiuu 1o e€ rpaduxy.

K xoniy oOydenus B 9 KJjacce 0Oy4aromuics TMOMYYUT CIEAYIOIINE
IpEeIMETHbIE PE3YyJIbTATHI:

Yuciia 1 BBIYUCTICHUSA

CpaBHUBATH U YNOPAI0YMBATH PALIMOHAIIBHBIE U UPPALIMOHATIbHBIC YUCIIA.

Breimmonasate  apudMernyeckue JACUCTBUS € paAlMOHAIBHBIMU —YHCIIAMH,
coueras YCTHbIE M TIUCBMEHHbIE TPUEMBI, BBITIOJHATh BBIYUCICHUS C
UppaImoHaIbHBIMU YUCIaAMU.

Haxonute 3HaueHus cTemeHed ¢ MeNbIMM TOKa3aTelsiMU UM KOPHEH,
BBIYUCIISITh 3HAUEHUS YUCITOBBIX BBIPAKECHUIA.

OKpyrisaTh [E€UCTBUTENbHBIC YHCIIA, BBINOJHATh MNPUKUAKY pe3yJibTaTra
BBIYHMCIICHUM, OIICHKY YHCIIOBBIX BHIPAKECHHI.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIE W KBaJpaTHbIE YpPAaBHEHUsS, YPaBHEHHS, CBOISIIUECS K
HUM, TIPOCTEHIITHE TPOOHO-PAIIMOHAIILHBIC YPABHCHHUSI.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUW C ABYMS NEPEMEHHBIMU M
CUCTEMBI JIByX YPAaBHEHH, B KOTOPBIX OJTHO YPABHEHUE HE SBJIICTCS JIMHEUHBIM.

Pemath TekcTOBbIE 3ajauu  aJreOpamdeckuM CHoco0OM C  MOMOUIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTenmme UCCIEAOBAHUS YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBlieHuil (YyCTaHaBIUBaTh, UMEET
JU ypaBHEHUE WJIM CHCTeMa YpaBHEHUUN pelIeHUs, €Cld MMEET, TO CKOJbKO, U
npouee).

Pemats nuHeliHbIE HEPAaBEHCTBA, KBAJApAaTHBIC HEPABEHCTBA, HM300pakaTh
pelIeHNe HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.



Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)xaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMChIBATH PEIICHUE C TOMOIIBLIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUHA

Pacno3naBath (QyHKIMH HW3YYeHHBIX BHJOB. Iloka3piBaTh CcXeMaTHYECKH

pacrnoiokKeH!Ue Ha KOOPAMHATHOM IUIOCKOCTU TpadukoB GyHKUMN BUOA: ¥ = kx,
=kx+b y=kx,y=ax2 +bx +c y=x3y= \/x, y = |x|, B 3aBUCUMOCTH OT
3HaYeHUN KO3 PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMA.

Crpouth U n300paxaTh CXeMaTHYECKU TpadUKH KBAAPATUYHBIX (PYHKITUH,
OINUCHIBATh CBOWCTBA KBaIPpaTUUHBIX (PYHKIUH MO UX rpaduxam.

Pacnio3naBaTh KBagpaTuuHy0 QyHKIUIO MO GopMylie, MIPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKLUHNA U3 peaTbHOM )KU3HU, PUZUKHU, TEOMETPHH.

YucsioBble MOCAEAOBATEIbHOCTH U IIPOTPeCcCHU

Pacno3naBaTh apu(MeTHUeCKyl0 U TE€OMETPUYECKYID MPOTPECCHH MpH
pa3HbIX CIOCO0axX 3aaHMsl.

BbINONHAT  BBIYMCIEHHMST € MCHOJB30BaHMEM (OpMysl n-ro ujeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJIEHOB.

N300paxarh 4Yi€HBl MOCJIEN0BATEIBHOCTH TOYKAMH HAa KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3amaun, cBsSI3aHHbBIE C YHMCIOBBIMHU IOCJIEAOBATEILHOCTIMU, B TOM
YHUCIIE 3a/1a4d U3 PEAIbHOM >KM3HU (C KCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUHA).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
No | HaumenoBanue
(uu¢posbIe)
n/ | pasgeiaoB uteM| Beer | Konrpoubusl | IlpakTnuecku
oOpa3oBaTe/ibHbIE
n MPOrpaMMbl 0 e padoThbI e padoThbl
pecypcsl
Yucna u
bu6nuoreka [JOK
BBIYHCIICHHUS.
1 25 1 https://m.edsoo.ru/7f415b9
PanmonanbHnie 0
yucia -
AnrebOpanyecku bubnmorexa [IOK
2 27 1 https://m.edsoo.ru/7f415b9
€ BBIPAKECHUS 0
3 VYpaBHeHus u 20 | bubnnoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b9



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

0
Koopaunats! u bubnuorexa [JOK
rpaduKH. 24 1 https://m.edsoo.ru/7f415b9
OyHKIMU 0
MoBTopeHIe I bubmuoreka [JOK
P 6 1 https://m.edsoo0.ru/7f415b9
000011eH1e 0
OBIIEE
KOJIMYECTBO
102 5 0
YACOB I10
[TPOI'PAMME
8 KJIACC
KosanuecTBo yacos DJIeKTPOHHbIE
Ne  HaumenoBanue
(uudposrbie)
n/ | pasgeaoB uTeM | Bcer | Konrpoabnbl | IIpakTnuyecku
o0pa3oBaTejibHbIE
n NPOrpamMMblI 0 e padoThI e padoThI
pecypchl
Yucna u
bu6mmoreka [IOK
BBIYHCIICHUS.
15 https://m.edsoo.ru/7f417af
KBagparusie %
KOpHHU -
Yucna u
BBIYMCJICHHS. bubnuoreka [JOK
Crenens ¢ 7 https://m.edsoo.ru/7f417af
LIETBIM 8
MoKa3aTeieM
Anrebpanyecku
bu6mmorexa [IOK
€ BBIPOXKCHUSI.
. 5 1 https://m.edsoo.ru/7f417af
KBagpartubrit 2
TpEXUIICH B
Anrebpanyecku
bubnuoreka [JOK
€ BBIPOKCHUSL.
15 1 https://m.edsoo.ru/7f417af
Anrebpandecka g
s 1po0b B
YpaBHeHus u
bu6mmoreka [IOK
HEPaBEHCTBA.
15 1 https://m.edsoo.ru/7f417af
KBagparusie %
ypaBHCHHS -
YpaBHeHus u
bubmuorexa [JOK
HEPaBCHCTBA.
13 https://m.edsoo.ru/7f417af
Cucrembl g
ypaBHEHHIA a
YpaBHeHUs 12 1 bubnuotexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af



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

HepasencrBa 8
OyHKIUH. bu6muoteka [{JOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417af
TTOHSITHS 8
OyHKIHH. bubmmoreka [IOK
9 Yucnoseie 9 https://m.edsoo.ru/7f417af
byHKIIN 8
bubmuoreka [JOK
[ToBTOpEeHUE N
10 6 2 https://m.edsoo.ru/7f417af
00001IeHNne g
OBIIEE
KOJIMYECTBO
102 6 0
YACOB I10
I[TPOIT'PAMME
9 KUJIACC
KoauvecTBo yacos DJIeKTPOHHBIE
Neo| HaumenoBaHue
(uudpossbie)
n/ | pa3aejoB M TeM Bcecer | Konrpoabnsl| IIpakTnueckn
oOpa3oBaTte/ibHbIE
I | HNpOrpaMMsl 0 e padoThl e padoThbl
pecypchl
Yucna n
bu6mmorexa [JOK
BBIYHCIICHHUS.
1 . 9 https://m.edsoo.ru/7f419d
JleiicTBUTENBHBIC 08
yycna o
YpaBHeHus u
bu6mmoreka [IOK
HEPaBEHCTBA.
2 14 1 https://m.edsoo.ru/7f419d
YpaBHeHus ¢ 08
OJIHOM MEepPEMEHHOM —
YpaBHeHus u
bu6mmorexa [JOK
HEpaBEHCTBA.
3 14 1 https://m.edsoo.ru/7f419d
CucrtemMbl 08
ypaBHEHUIA o
VYpaBHeHUs U bu6nuorexa LIOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419d
Hepasenctpa 08
bu6mmoreka [IOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419d
08
YucioBele bu6morexa [JOK
6 MOCJIEA0BATEIBLHOC 15 1 https://m.edsoo.ru/7f419d
™ 08
[loBTOpEHME, bu6nuorexa LIOK
7 00001I€enue, 18 1 https://m.edsoo.ru/7f419d
cucTeMaTu3anus 08



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/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
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

‘ 3HAHUH

OBIIEE
KOJIMYECTBO
YACOB I10 102 6 0
[TPOI'PAMME
IMOYPOYHOE IINTAHUPOBAHHE
7 KIIACC
No Konn4yectBo yacos Tara DJIEKTPOHHBIE
nugposbie
n/ | Tema ypoka Bce | Konrpoubn| IIpakruyec | u3ydeH
o0pa3oBaTte/ibHbIE
n ro ble pa0doThl | Kue padoThl | s
pecypchbl
[TonsiTue
palMOHaIBHOTO 1
qucia
Apudmernuecku

€ JIEUCTBUS C

qucjiaMu

panuoHaJIbHBIMHA

€ IEHCTBUI C

qucijiaMu

Apudmernaecku

panrnOHaJIbHBIMHU

€ JIEUCTBUS C

qucjiaMu

Apudmernuecku

panuoHaJIbHBIMHA

€ IEHUCTBUI C

qucjiaaMHu

Apudmernaecku

pauirOHaJIbHBIMHA

€ JIEUCTBUS C

qucjaaMu

Apudmernuecku

panuoHaJIbHBIMHA

CpaBHeHue,

YUCCJI

yHopsAOYNBaHUE
paroHaIbHbBIX

CpaBHenue,

yIOpsAI0YMBaHUE

palMOHAIBHBIX




qUCCJI

CpaBHenue,
YIOpSAOYUBAHUE
paluroHAIBHBIX
qHcen

10

Crenensn ¢
HaTypaJIbHBIM
[moKasarejieM

bubnuoreka [JOK
https://m.edsoo.ru/7f4
211de

11

CreneHsb ¢
HATYPAIbHBIM
[oKa3arejieM

but6mmoreka [IOK
https://m.edsoo.ru/7f4
21382

12

CreneHsn ¢
HATYPaJIbHBIM
IoKa3aTrejieM

bubmmoreka [JOK

https://m.edsoo.ru/7f4
2154e

13

CreneHsn ¢
HaATypaJbHBIM
oKa3aTejIeEM

bubnunoreka [JOK
https://m.edsoo.ru/7f4
218be

14

CreneHsn ¢
HATYpaJIbHBIM
[oKa3arejeM

15

Pemenne
OCHOBHEIX 3a7a4
Ha Apoow,
MIPOIIEHTHI U3
peanbHOU
MpPaKTUKU

16

Pemenue
OCHOBHBIX 33J1a4
Ha Apoow,
MIPOIICHTHI U3
peaibHOM
MPAKTHKU

17

Penrenue
OCHOBHBIX 33J1a4
Ha 1po0u,
MIPOLIEHTHI U3
peabHOM
MPaKTUKH

18

Pemenne
OCHOBHBIX 3aJ1a4
Ha ApooH,
MPOLIEHTHI U3
peanbHOU
MPAKTHKU

19

[Ipu3naku



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

JEITUMOCTH,
pa3yIoKEeHUs Ha
MHOXKUTEIIN
HaTypaAJIbHBIX
qucen

20

[Ipu3zHaku
JEITUMOCTH,
pa3ioXKeHUs Ha
MHOKHUTENN
HaTypaJIbHBIX
Yyucell

21

PeanbHbie
3aBUCHUMOCTH.
[Ipsamas u
obOpaTtHas
MPONOPIMOHAIIBH
OCTH

22

PeanbHbie
3aBUCUMOCTHU.
[Ipssmas u
obOpaTtHas
MPONOPLIMOHATBH
OCTH

23

PeanbHbie
3aBUCUMOCTH.
[Ipsimas u
oOpartHas
MPONOPLIMOHATBH
OCTH

24

PeanbHbie
3aBHCUMOCTH.
[Ipsamas u
oOpatHas
IIPONOPLUOHAIIBH
ocTu

25

KonrtposbHas
pabora o Teme
"PanmonanbsHbIe
yucna"

26

bykBeHHBIE
BBIPAKECHUS

but6mmoreka [IOK

https://m.edsoo.ru/7f4
1feec

27

DopMysl

28

DopMyIbl

29

IIepemeHnHsle.
Honyctumslie



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41feec

3HAYEHUS
MIEPEMEHHBIX

30

[Ipeo6pa3oBanue
OYKBEHHBIX
BBIPAKECHH,
packpeiTHe
CKOOOK 1
NpUBEJCHNE
HOJJOOHBIX
cJlaraeMbIxX

bubnuoreka [IOK
https://m.edsoo.ru/7f4
1fafa

31

[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHH,
packpbITHE
CKOOOK 1
IpUBEICHHE
HOJJOOHBIX
cJlaraeMbIxX

bub6nuoreka [JOK
https://m.edsoo.ru/7f4
1fd70

32

[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHH,
packpeITHE
CKOOOK U
IpUBEICHHE
HOJJOOHBIX
cJlaraeMbIx

33

[Ipeobpa3oBanue
OYKBEHHBIX
BBIPAKECHH,
packpeITHE
CKOOOK U
IpUBEJICHNE
[MOOOOHBIX
cJlaraeMbIxX

34

CBolicTBa
CTEIEHH C
HATYpaJIbHBIM
IIOKa3aTeyIeM

but6mmoreka [{OK

https://m.edsoo.ru/7f4
21382

35

CpolicTBa
CTEIEHHU C
HaATypaJIbHBIM
IoKa3arejieM

bubnuoreka [JOK
https://m.edsoo.ru/7f4
2154e

36

CsoiicTBa
CTEIEHU C
HATYPaJIbHBIM

but6mmoreka [JOK

https://m.edsoo.ru/7f4
218be



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

IIoKa3aTcjieM

bubnuoreka [JOK
37 | MHoro4neHbl https://m.edsoo.ru/7f4
2276e
but6moreka [IOK
38 | MHOro4ieHsl https://m.edsoo.ru/7f4
22930
CrnoxeHne,
but6mmoreka [IOK
BBIYHMTAHME,
39 https://m.edsoo.ru/7f4
YMHOXEHHUE 292D
MHOTOYJICHOB
CnoxxeHue,
bu6nuoreka [IOK
BBEIYHMTAHMHE,
40 https://m.edsoo.ru/7f4
YMHOXCHHE 29008
MHOTOYJICHOB
Crnoxenue,
bubmuoreka [JOK
BBIYHTAHHE,
41 https://m.edsoo.ru/7f4
YMHOXEHHUE 2fea
MHOTOYJICHOB
CnoxeHue,
bubmuorexa [JOK
BBEIYHMTAHHE,
42 https://m.edsoo.ru/7f4
YMHOXCHHUE 23180
MHOTOYJICHOB
DopMyIIbI bubnmoreka [JOK
43 | COKpal€HHOro https://m.edsoo.ru/7f4
YMHOXKEHHUS 2432a
DopmyJsl bu6nuorexa IIOK
44 | COKpal€HHOTO https://m.edsoo.ru/7f4
YMHOXXEHUSA 2464a
DopmyJbl bubmuoreka LIOK
45 | cokpal€HHOTO https://m.edsoo.ru/7f4
YMHOKEHUS 24c12
DopMmyIbl bu6moreka [IOK
46 | CcokpalEHHOro https://m.edsoo.ru/7f4
YMHOKECHUS 24£d2
DopmyIibl bu6muoreka [{IOK
47 | COKpai&€HHOTO https://m.edsoo.ru/7f4
YMHOEHUS 251d0
Pasnoxenue bubnuoreka [HOK
48 | MHOrO4ICHOB Ha https://m.edsoo.ru/7t4
MHOKHTEIH 23312
Paznoxenue but6mmoreka [IOK
49 | MHOTrO4JICHOB Ha https://m.edsoo.ru/7f4
MHOXHUTEIIN 237fe
50 Pasnoxenue bubnuoreka [IOK

MHOI'O4YJICHOB Ha

https://m.edsoo.ru/7f4



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

MHOXUTCIN

51

Pasnoxenue
MHOTOYJIECHOB Ha
MHOXHUTCIN

52

Kontponbhas
pabota 1o Teme
"AnreOpanyecku
€ BbIpAKEHUS"

53

YpaBHeHue,
npaBuia
npeoOpazoBaHus
yYpaBHEHUS,
PaBHOCHJILHOCTD
ypaBHEHUH

54

JIuneiiHoe
YpaBHEHUE C
OJHOM
IIEPEMEHHOM,
peuieHue
JIMHEWHBIX
ypaBHEHUH

55

JImneitHoe
ypaBHEHUE C
OTHOH
IIEPEMEHHO,
perieHne
JIMHEWHBIX
ypaBHEHUH

bubmuorexa [JOK
https://m.edsoo.ru/7f4
20482

56

JIuneitnoe
ypaBHEHUE C
OTHOH
MIEPEMEHHO,
penieHne
JIMHENHBIX
ypaBHEHUU

57

Pemenue 3agau ¢
IIOMOILLIO
ypaBHEHUH

but6mmoreka [JOK

https://m.edsoo.ru/7f4
2064¢e

58

Penrtenue 3amad ¢
HIOMOILBIO
ypaBHEHUU

bubnuoreka [IOK
https://m.edsoo.ru/7f4
20806

59

Pemenue 3amau ¢
IIOMOILBIO
YpaBHEHUU

but6mmoreka [IOK
https://m.edsoo.ru/7f4
209a0

60

Pemenue 3amau ¢

bubnuorexa [JOK



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0

IOMOIIBLIO https://m.edsoo.ru/7f4
ypaBHEHUU 20eb6e
Jlunetinoe

ypaBHEHHUE C

bubnuoreka [IOK

61 JIByMs https://m.edsoo.ru/7f4
NEPEMEHHBIMU U 27¢32
ero rpaduk
JIuneriHoe
YpaBHEHHUE C bubmuoreka [{IOK
62 | nBymA https://m.edsoo.ru/7f4
[IEPEMEHHBIMU U 27e8a
ero rpaduk
Cucrema aByx
JTIMHEHWHBIX bubnuoreka [JOK
63 | ypaBHEHMH C https://m.edsoo.ru/7f4
AByMs 2836¢
NepEeMEHHBIMU
Cucrema 1Byx
JIMHEHHBIX
64 | ypaBHeHui C
TBYMSI
NepeMEHHBIMHU
Cucrema 1Byx
JIMHEUHBIX
65 | ypaBHeHHUii C
JBYMSI
NepeMEHHBIMU
Cucrema 1Byx
JIMHEWHBIX
66 | ypaBHEHHH C
JBYMSI
NePEeMEHHBIMU
Pemienue cuctem bubmmorexa LIOK
67 . https://m.edsoo.ru/7f4
ypaBHEHUH »84de
Pemienue cucrem bubmorera HOK
68 . https://m.edsoo.ru/7f4
ypaBHEHUU 28654
Pemenue cucrem bubmorexa TIOK
69 . https://m.edsoo.ru/7f4
ypaBHEHUU »%7d6
70 Pemenue cucrem
ypaBHEHUN
71 Pemenue cucrem
ypaBHEHU U
72 | KontponbHas bubnuotexa [JOK



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6

pabota o Teme

https://m.edsoo.ru/7f4

"JInHeHHBIC 21044
ypaBHEeHHUA"
but6mmoreka [JOK
Koopaunara
73 1 Ha . https://m.edsoo.ru/7f4
TOYKH Ha TIPSIMOU 1deT6
but6mmoreka [JOK
YucaoBwie
74 https://m.edsoo.ru/7{4
MIPOMEKYTKH LdfD
YucaoBwlie
75
MIPOMEKYTKH
Paccrosinue
MEXTy TBYMS
76 | TOYKaMu
KOOPJAMHATHOU
MPSIMOI
Paccrosnue
MEXy IBYMS
77 | ToUYKaMH
KOOpPJAMHATHOU
IpsIMOM
[IpssmoyronbHas
bubnuoreka [JOK
crucrema
78 https://m.edsoo.ru/7f4
KOOpPJIMHAT Ha
lel6e
IIJIOCKOCTH
[IpssmoyronpHas
bu6mmoreka [JOK
cHcTeMa
79 i https://m.edsoo.ru/7f4
OOpJMHAT Ha led2a
IJIOCKOCTH -
[Ipumepsr
bubnunoreka [JOK
rpaguKoB,
80 https://m.edsoo.ru/7f4
3aJaHHBIX
1e8a8
dbopmynamu
IIpumepsl
but6mmoreka [JOK
rpauKoB,
81 https://m.edsoo.ru/7f4
3aJJaHHBIX 1ed80
bopmynamu
[Tpumepsr
rpadukoB
gy | Tpaduxos,
3aJaHHBIX
dbopmynamu
Yrenue rpadukoB bubnuotexa [JOK
83 | peanbHBIX https://m.edsoo.ru/7f4
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crocooom

90

IToBTOpEHwME,
00001IecHHE U
CHCTEMAaTH3aLUs
3HaHUH. Pemenne
TEKCTOBBIX 337124
apupMeTUIECKIM
cImocooom

bu6mmoreka [JOK

https://m.edsoo.ru/7f4
43fea

91

IToBTOpEHME,
o0o01ieHue u
cUCcTeMaTH3alus
3HaHUM.
[Ipeo6paszoBanue
anreOpanvaecKux
BBIPAYKCHHIA,
JOTYCTHUMBbIE
3HAa4YeHUs

bubmuoreka [JOK

https://m.edsoo.ru/7f4
441ca

92

IToBTOpEHwMeE,
o0o01ieHue u
cUCTEeMaTH3aIus
3HaHUMU.
[Tpeobpa3zoBanue
anreOpanvecKux
BBIPAYKCHHUIA,
JIOITyCTUMBIE
3HAa4YEeHUs

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
44364

93

IToBTOpEHwME,
o0o01mieHune u
CUCTEMAaTHU3aLHs
3HaHUMU.
[IpeoOpazoBanue
anreOpanyecKux
BBIPAYKECHHU,
JIOIIyCTUMBbIE
3HAUEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
44612

94

IToBTOpEHwMeE,
0000111eHIE U
CUCTEMAaTU3aLHs
3HAHHH.
[IpeoOpazoBanue
anredpandecKux
BBIPAKECHUH,
JIOIIyCTUMBbIE
3HAYEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/7{4
44294

95

IToBTOpEHue,

bu6mmorexa [JOK
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o0o01ieHue u
cucTeMaTH3alus
3HaHUM.
DyHKINHA:
MIOCTPOEHHUE,
CBOICTBa
U3yUYEHHBIX
byHKIMI

https://m.edsoo.ru/7f4
44¢56

96

IToBTOpEHME,
o0o01ieHue u
CUCTEMATHU3aLHS
3HaHUM.
OyHKINHA:
IIOCTPOEHHE,
CBOMCTBa
U3yUYEHHbIX
byHKIUI

bubmuoreka [JOK

https://m.edsoo.ru/7f4
44144

97

IToBTOpEHwMeE,
00o011eHue u
CUCTEMAaTU3aLUs
3HaHUMU.
DyHKINHN:
IIOCTPOCHHUE,
CBOMCTBA
M3Yy4EHHBIX
byHKIII

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
4516a

98

IToBTOpEHwME,
o0o01mieHune u
cHUCTeMaTU3alus
3HAHUM.
DyYHKIUU:
MOCTPOEHUE,
CBOMCTBA
M3YYEHHBIX
byHKIMI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
452¢e6

99

IToBTOpEHwMeE,
0000111eHIE U
cUCTEeMaTH3alus
3HAHHH.
I'padpuaeckoe
pelieHne
YPaBHEHUU U UX
cucreM

bu6mmoreka [JOK
https://m.edsoo.ru/7{4
45516

100

IToBTOpEHue,
00o01ieHue u
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3HaHUM.
I'paduueckoe
perieHue

CUCTCMaTHu3alusia

YPaBHEHUU U UX

CHCTEM
HtoroBas
101 | xoHTpoONBHAS 1 1
pabota
O6o0mmeHue u
102 | cucremaTuzanus 1
3HaHUH
OBIIEE
KOJIMYECTBO
YACOB IO 102 6 0
ITPO'PAMME

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJibTarTa
1 Hucna 1 BBIYUCIICHUS
. BbimonHATe,  coueTass  yCTHbIE M IHCbMEHHBIE  NPHUEMBI,
' apupMeTHYECKUe NEHCTBUS C pallHOHAILHBIMU YNCIIaMU
HaxonuTe ~ 3HaueHUs  YUCIOBBIX  BBIPDAXKEHWH,  IPUMEHSATH
1.2 pa3HooOpa3Hble CrIOCOObI U MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPA)KEHUH, coJlepKallluX OOBIKHOBEHHBIE U JIECATUYHbIE JpoOu
[lepexoguts OT OAHOM (QOpMBI 3amUCH YUCEN K  JPYyroi
13 (mpeobpa3oBbIBaTh  ACCATHYHYIO  J1poOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECSTUYHYIO 1po0b)
1.4 CpaBHUBATh U YIIOPSAI0UYNBATH PALIMOHAJIBHBIE YNCIIA
1.5 OKpyrasTh yncia




BBINOMHATE NPUKHUAKY U OLICHKY DPE3YyJIbTaTa BBIYHUCICHUN, OLEHKY

1.6 3HAQYEHWM YHUCIIOBBIX BBIpAXEHUH. BBINMONHATE neWCTBUA  CO
CTENEHSMHM C HATYpaJIbHBIMU IOKa3aTeNsIMU
17 [IpuMeHATh mNpHU3HAKH JEIUMOCTH, pa3JIOKEHUE Ha MHOKHUTEIN
' HaTypaJbHbBIX YUCEI
Pemlate  mpakTHUKO-OpMEHTHPOBAHHBIE  3aJa4yd, CBA3aHHbIE C
OTHOLLIEHUEM BEJINYUH, IIPONOPLIUOHAIIBHOCTHIO BEJIMYMH,
1.8 MPOLICHTAMH, WHTEPIPETUPOBATh pPE3YyJbTaThl pEIIECHUs 3aaad C
y4€TOM OTpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMH paccMaTpUBAaEMBIX
00BEKTOB
2 Anrebpanueckue BhIpaXKEeHUs
1 Wcnonb3oBath anredpanvyeckyro TEPMHHOJOTHIO M CHMBOJIHKY,
' NIPUMEHSATH €€ B POLIECCe OCBOEHHS yueOHOro Marepuania
27 Haxomuth 3HaueHuss OYyKBEHHBIX BBIPAXKEHUH TpU  3aJaHHBIX
. 3HAUEHUAX IEPEMEHHBIX
53 BoinonuATe npeoOpazoBaHus ILEJNOr0 BBIPAXKEHHS] B MHOTOWIEH
' IIPUBEICHUEM MOJOOHBIX CJIaraeMbIX, paCKpbITHEM CKOOOK
BbINOMHATE yMHOKEHHE OJTHOWIEHA HA MHOTOWIEH M MHOIOYJIEHA Ha
24 MHOT'OWIEH, NPUMEHATh (OpMyJbl KBajapaTa CyMMbl M KBajparta
pa3HOCTH
Ocy1ecTBISTh pa3iioKeHNE MHOTOYJIEHOB HA MHOXKHTEIN C TOMOLIBIO
2.5 BBIHECEHMSI 32 CKOOKHM OOILEro MHOXUTEIS, TPYNIHUPOBKHU CIaraeMblX,
pUMeHEeHHs (HOPMYJT COKPALIEHHOTO YMHOXKEHHUS
Y [IpumensTh npeoOpazoBaHUSI MHOTOYJICHOB JIJISl PEILIEHUS Pa3IMYHbIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX ITPEIMETOB, U3 PealbHON IPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU I1OKA3aTEIAMU
' U1 IpeoOpa30BaHus BBIPAKEHUN
3 VYpaBHEeHMsI U HEPABEHCTBA
Pemates JsMHENHBIE YpaBHEHHS C OIHOM IICPEMEHHOW, MPUMEHSA
3.1 IIpaBUjIa MEepexo/ia OT UCXOAHOIO0 YPAaBHEHHUS K PaBHOCUIBHOMY €MY.
IIpoBepsTs, SBISIETCA JIU YUCIIO KOPHEM YPAaBHEHUS
12 [IpumensTe rpaduueckue METOIBI TPU  PEIICHUH  JIMHEHHBIX
' YPaBHEHHUH U UX CUCTEM
13 [TonOupats npuMepsl Hap Yucen, ABISIOUMXCS PELICHUEM JITUHEHHOTO
. YPaBHEHUS C IBYMs [IEPEMEHHBIMU
Yy CTpouTth B KOOPAMHATHOHN TIOCKOCTH IrpadK JTMHEHHOTO ypAaBHEHHS C

IBYMsI MEPEMEHHBIMU; TONb3YysICh TpadUKOM, MPUBOAUTH MPUMEPHI




pelieHus ypaBHEHUs

3.5

Pemrate cuctemsbl 1ByX JUHEHHBIX YPAaBHEHHM C JBYMS IEPEMEHHBIMH,

B TOM 4HCIIe TpapruecKu

3.6

CocTaBiATh U pelaTh JUHEHHOE YPAaBHEHUE WIM CUCTEMY JIMHEWHBIX
YPAaBHEHUH 110 YCIOBHIO 3aJa4y, UHTEPIIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3ybTaT

Koopaunats! u rpadpuku. OyHKIMN

4.1

N300paxkaTh Ha KOOpAWHATHOW NpPSIMONM TOYKH, COOTBETCTBYIOILKE
3alaHHBIM KOOpAWHATaM, JIy4H, OTPE3KH, WHTEpBajbl, 3aIllUCHIBATh

YHCIOBBIC ITPOMEIKYTKH HaA anre6pa1/meCI<0M SA3BIKC

4.2

Ormeuarr B KOOp,Z[I/IHaTHOI\/'I INIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpAMHATaM

43

Crpoutb rpaduku uHeHbIX QyHKIMNA. CTpouTh rpaduK GYHKUUU Y

= [x]

4.4

OnuceiBaTh C IIOMOIIBIO (I)yHKL[I/Iﬁ HN3BCCTHBIC 3aBUCUMOCTU MCKIAY
BCIMYMHAMU: CKOPOCTb, BpPEMA, pPACCTOSAHHUEC, LCHY, KOJIHNYECCTBO,

CTOUMOCTD, IPOU3BOAUTCIIBHOCTDL, BPEMH, 00BEM pa6OTLI

4.5

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHHIO €€ apryMeHTa

4.6

[lonumats rpaduyeckuid crnocod MPEACTaBICHUS M aHAIW3a
nH(poOpMalliy, U3BJIEKAaTh W HUHTEPIPETUPOBATh HH(OpPMAIUIO U3

rpauKOB peasbHBIX MPOLECCOB U 3aBUCUMOCTEMN

8 KUIACC

Kon
NpoBepPsAEeMOro
pe3yJbTara

HpOBepHeMLIe NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOM
Oﬁpa3OBaTeHLHOﬁ nporpaMmmMbl OCHOBHOI'O 001ero oﬁpasona}mﬂ

1

Yucna 1 BEIYUCIIEHUS

1.1

Hcnons3oBaTh Ha4dyaJIbHbIC MMPEACTaBJICHUA (o) MHO>KECTBC
)IefICTBHTeJII)HLIX YUCCIT TJIs1 CPaBHCHUA, OKPYIJICHHUA U BLI‘II/ICJ'IGHI/IfI,
1/1306pa>1<aTL HeﬁCTBHTCHBHBIC qucila TOYKaMH Ha KOOpI[HHaTHOﬁ

psAMOI

1.2

HpI/IMeH}ITB IIOHATHUC apI/I(I)MeTI/I‘-ICCKOI‘ () KBaApaTHOT'O KOpH:,
HaxXOJUTb KBaApaTHbBIC KOPHH, HCIOJIB3YysS IIpU H€O6XOI[I/IMOCTI/I
KaJIbKYJISAATOP, BBIIIOJHATH npeo6pa30BaHI/I;1 BLIpa)KCHI/If/’I, COACPpKanX

KBaJpaTHbIE KOPHH, UCTOJb3Ysl CBOWCTBA KOPHEN

1.3

Hcnonp30BaTh 3amydcH  OONBIIMX M MAaJlbIX 4YHCEI C IIOMOIIBIO




JECATHUYHBIX Apobeli u creneneit uncna 10

Anrebpanyeckue BbIpaKeHUS

2.1

[IpuMeHATh TIOHATHE CTENEHW C LENbIM ITOKA3aTENIEM, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COACPKANIUX CTEMEHH C  IICJIBIM

IIOKa3aTcjIeM

2.2

BbInonmHATE  TOXKIECTBEHHBIE  MPEOOpa3oBaHMsI  pallMOHAIBHBIX
BBIPDQ)KCHUI HAa OCHOBE IIpaBUJI JCUCTBUM HaJ MHOIOYIEHAMU U

anredpandecKuMu 1poosMu

23

PacknaaniBaTh KBa,[[paTHLIfI TpéX‘{JIeH Ha MHOXXHTCIIN

24

[IpumensTh npeoOpa3oBaHMs BBIPAKEHUHN ISl PELICHUs Pa3IHYHBIX

3ala4 U3 MaTeMaTuKu, CMCKHBIX ITPEAMCTOB, U3 peaﬂLHOﬁ MMPAKTUKU

YpaBHEHHUsI 1 HEpABEHCTBA

3.1

Pemarn J'II/IHeI\/’IHBIC, KBAaApPATHLBIC YpPAaBHCHHUA W PalHOHAJIbHBIC
YpaBHCHU, CBOAAIIHUECA K HHUM, CUCTCMbI IBYX ypaBHeHI/Iﬁ C IAByMs

NEPpCMCHHBIMU

3.2

[IpoBomuTh mpOCTEWIINE MCCIEIOBAHHUS YPAaBHEHUHM M CUCTEM
ypaBHEHMH, B TOM 4YHUCI€ C TPUMEHEHHEM TpapUuecKux
Mpe/icTaBiICHU (yCTaHABIMBAaTh, UMEET JIU YpaBHEHHE WJIM CHCTEMa

ypaBHeHI/Iﬁ peuecHus, €CJIn UMECT, TO CKOJIBKO, U Hpoqee)

3.3

[lepexomute OT croBecHOW  (QOpMyIMpPOBKH 3agaud K €€
anreOpanveckoil MOJIETH C TOMOIIBIO COCTABICHUS YpPaBHEHUS WU
CHUCTEMbI ypaBHCHHfI, HHTCPIIPETUPOBATH B COOTBETCTBHUU C

KOHTCKCTOM 3aJa4u HOHy‘IGHHLIfI pe3yiibTaT

3.4

[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OILICHKH,
peliaTh JIMHEWHbIE HePaBEHCTBA C OJIHOM MEePEeMEHHON M UX CHCTEMBI,
naBaTh  rpad@UYecKyl0 — WIUTIOCTPAllMI0  MHOXECTBA  PEIICHHM

HEPAaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIUU

4.1

[lonumaTh ¥ UCHONB30BaTh (PYHKLUMOHAIbHbIE IOHATUS M A3BIK
(TepMHHBI, CHUMBOJHMYECKHE OOO3HAYEHHUS), ONPEACIATh 3HAYCHHE
(GYHKIMK O 3HAYEHHMIO apryMEHTa, OIpEeleNATh CBOWCTBA (YHKIMU

o e€ rpaduky

4.2

Ctpouts rpaduku 31eMEeHTapHBIX (PYHKIHMA BUJIA:




kix
, y =x2, y = X3, y = |X|, onuCBIBATh CBOWCTBA YHCIOBOW (YHKIIUH MO €&

rpaduky

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus

1

Yucna 1 BEIUUCIIEHUS

1.1

CpaBHI/IBaTL U ynopsaaoduBaThb palnMOHAJIBHBIC W HUpPpalMOHAJIBHBIC

qHucia

1.2

BreimonaaTs apI/I(l)MeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YUCJIaMHU,
CoucTasd YCTHBIC U MHUCBMCHHBIC HpI/IéMLI, BBIINIOJIHATH BBIYUCICHUA C

HppalluOHAJIIbHBIMU Y CJIaMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ LEJbIMUA TOKa3aTelisIMU U KOPHEH,

BBIYMCJIATH 3HAYCHHA YHCIIOBBIX Bpra)KCHI/Iﬁ

1.4

Oprr JIATDb I{CﬁCTBHTGHBHbIG 4uCJia, BBIMIOJHATD NPUKUIKY PC3yJibTaTa

BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKEHUN

VYpaBHEHUSs 1 HEPABEHCTBA

2.1

Pemarsn JIMHEUHBIC n KBaJApaTHLIC YpaBHCHU, YPaBHCHUS,

CBOJISIIIMECS K HUM, POCTEHIINE TPOOHO-pallMOHATIbHBIE YPABHEHUS

2.2

Pemate cucteMsl IByX JIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU
U CHCTEMBI JIByX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBISACTCS

JIMHEHHBIM

23

Pemate TekcTOBBIE 3a7ayM alreOpandeckKuM CIIOCOOOM C MOMOIIBIO
COCTABJICHUS YPAaBHEHUS WJIM CHUCTEMBI JIBYX YPaBHEHHMM C JIBYMs

NEPEMEHHBIMU

2.4

IIpoBoguTh NpOCTEHMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapUuecKux
IIpeICTaBICHUH (HallpuMep, yCTaHaBIMBATh, UMEET JIM YPaBHEHHUE WU

CHCTEMa ypaBHEHUH PEIICHUS, €CTTU UMEET, TO CKOJIBKO)

2.5

PemraTe JIMHEHBIE HCPABCHCTBA, KBaJApaTHbIC HCPABCHCTRBA,
I/I306pa)KaTb peUICHUC HCPABCHCTB Ha YHCI0BOM l'IpHMOfI, 3allMCbIBATh

peIcHuC ¢ IOMOUIBIO CUMBOJIOB

2.6

Pemares cucTeMBI JTHHEHHBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,




BKJIFOHAOOIUE KBAJAPaTHOC HCPABCHCTBO, I/I306pa)I(aTb pemiCHUC
CUCTCMbI HCPABCHCTB Ha YHCJIOBOM HpHMOfI, 3aIlMMCbIBATh PCHICHUC C

ITOMOIIBIO CHMBOJIOB

2.7

Hcnons3oBaTh HCPABCHCTBA IIpU PCIICHUHN PA3JIMIHBIX 3a1a4

OyHKIUU

3.1

PacrioznaBate  (QyHKIIMM ~ W3ydeHHBIX  BuUAoB.  [loka3wIBaTh
CXEMAaTUYCCKHU PACIIOIOKCHHIE Ha KOOPIUHATHOMN TUIOCKOCTH TpauKoB
dbyukumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOMCTBA (PYHKLUI

3.2

[loka3biBaTh CXEMATHYECKM DACIONIOKEHHME Ha  KOOPAWHATHOMU
TUIOCKOCTH TpaduKkoB GYHKIWMH Buma y = VX, y = |X| U ONHCHIBaTH

cBoMcTBa (PyHKITUH

3.3

Crpoutb M wu300paxaTb CXeMaTH4YEeCKU TIpadUKU KBaJpPaTUIHBIX
(GyHKIMH, ONHUCHIBATH CBOMCTBA KBAJIPAaTUYHBIX (YHKIHMHA IO MX

rpaduxkam

34

PacnioznaBate kBajpaTuyHyto (GYHKIUIO 10 ¢GopMmylie, NPUBOIUTH
IpUMEpPbl KBAJpPAaTHUYHBIX (DYHKUMI M3 peanbHOM >KU3HU, (PU3MKH,

TE€OMETPUH

ApudmeTrnueckast 1 reoOMeTpUyYecKas Iporpeccuu

4.1

PacnioznaBath apudmMeTnyecKkyro ¥ reOMETpHUECKYIO0 MPOrpeccuu mpu

Pa3HbIX crocobax 3aaHusd

4.2

BBINONMHATE BBIUMCIEHUS C HUCMOJNb30BaHUEM (GOPMYNT A-TO UJICHA
apu(METHIECKOW U T€OMETPUIECKON MPOTPECcCHil, CYMMBI MEPBBIX N

YJICHOB

43

I/I306pa)KaTL YJICHBI ITOCJICO0BATCIIPHOCTH TOYKaAMM Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

44

Pemiate 3amaum, cBsI3aHHBIE ¢ YHMCIOBBIMU IOCJIEIOBATEILHOCTSMHU, B
TOM 4HCIE 3aJayd U3 pPeajbHOM JKM3HM (C HCIOJIb30BaHUEM

KaJbKYJISATOPa, HU(POBBIX TEXHOJIOTHUH)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC




Kon

HpOBepHeMblﬁ JIEMEHT COACPKaHUA

Yucia 1 BEIUUCIIEHAS

1.1

Jlpobu OOBIKHOBEHHBIE W JIECATUYHBIE, TIEPEXOJl OT OAHON (HOpMBI 3amucu
npobert k apyrou. [loHsTHe panMOHANBPHOTO YHCIIA, 3alUCh, CPaBHEHUE,

yYHopsAsA04YNBAHUC pallUOHAJIBHBIX YU CECII

ApudmeTrnueckue ASHCTBUS C pallMOHAIbHBIMU unciaamu. Pemenue 3agau u3

2 peasbHOM MPaKTUKHU HA YaCTH, Ha Ipoou

13 Crenenb C HaTypaJbHBIM IIOKa3aTelieM: OIpeAesieHre, MpeoOdpa3oBaHue
' BBIpa)KEHUI Ha OCHOBE OIPEIEICHNUs, 3aUCh OOJIBIINX YUCET

v [IporieHTsl, 3amuch MPOLEHTOB B BUAE ApOOH U JpoOH B BHUJAE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a]a4M HA IIPOLEHTHI, PELICHUE 3a1a4 U3 PEAIbHON IIPAKTUKHU
s [IpuMeHeHHEe TNpPU3HAKOB  JEIMMOCTH, pPa3lIOKEHUE Ha  MHOKHUTEIU
' HaTypaJbHbIX YUCEIl

16 PeanpHble  3aBUCMMOCTM, B TOM  4Hcle Tpsmas ©  oOpaTHas
' [IPONOPLUUOHAIBHOCTH

2 Anrebpanyeckue BbIpaKeHUs

1 IIepeMeHHBIE, YUCIIOBOE 3HAUYEHHUE BBIPAXKEHUS C MEPEMEHHOU. JlomycTuMble
' 3HA4YEHMS IEPEMEHHBIX

25 [IpencraBneHre 3aBUCHUMOCTH MEXJIy BeIWYMHAaMU B BHIE (HOPMYIIBL
' Brruucnenus mo popmynam

23 IIpeoOpa3oBanne  OyKBEHHBIX  BBIP@KEHHUI, TOXAECTBEHHO  paBHBIE
' BBIPAKECHUS

24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM

5 OpHowieHbl U MHOrouieHsl. CteneHb MHorouieHa. CloxeHue, BhIYUTaHUE,
' YMHOKE€HUE MHOTOWICHOB

26 @opMyIIbl COKPAIIEHHOIO YMHOKEHHUS: KBAJApaT CYMMBbI U KBaJIpaT Pa3HOCTH.
' ®dopmysia pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOIOWIEHOB HA MHOKHUTEH

3 YpaBHenus

31 VYpaBHeHHe, KOpEHb YypaBHEHHMs, NpaBWiIa IpeoOpa3oBaHUs ypaBHEHHUS,
' PaBHOCHUJIBHOCTh YPAaBHEHHM

12 JluneliHoe ypaBHEHHE C OJHOM NEPEMEHHOM, YMUCIO KOpPHEH JMHEHHOTO
' YpaBHEHUS, PEUICHUE JTUHEUHBIX YPaBHECHUI

33 CocraBieHne ypaBHEHHH 110 YCJIOBHIO 3a7auu. PerieHne TEKCTOBBIX 3aJad ¢
' IIOMOIIBIO YPAaBHEHUI

34 JIuHeltHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk

15 Cucrema [ByX JMHEMHBIX ypaBHEHHUH C JIByMs NEepeMeHHbIMU. PemieHue

CHUCTEM ypaBHeHI/Iﬁ crmocodom INOACTaHOBKH. HpI/IMepBI PCUICHUA TCKCTOBBIX




3a/1a4 C IOMOLIBIO0 CUCTEM YPABHEHUM
4 Koopaunats! u rpaguku. OyHkunun
4.1 Koopaunara Touku Ha npsiMoi
47 Yucnossle mpoMeKyTKH. PaccTossHMEe MexXTy IBYMsI TOUYKaMH KOOPAMHATHOU
' psAIMON
43 [IpsimoyronpHas cuctema kKoopauHaT, ocu Ox u Oy. Abcrucca U opJIuHaTa
' TOYKH Ha KOOPAMHATHOM INIOCKOCTH
a4 [Ipumeps! rpadukoB, 3agaHHbIX (opMynaMu. UTteHue rpaukoB peanbHbBIX
' 3aBUCUMOCTEN
4.5 [Honstue pynkuuu. I'papuk ¢pynkuuu. CoiicTBa GpyHKUIMM
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux Gyskum y = [X|
47 I'paduueckoe pemieHue JMHEHHBIX YpaBHEHHUM U CHUCTEM JIMHEMHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsiemMblii 31eMeHT COAePKAHUSA
1 Yucna 1 BBIYUCICHUS
. KBagparHblif kopeHb u3 uucia. IloHatue 00 HppaLMOHAIBHOM YHUCIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHAIIBHBIX YHCET
CpoiicTBa apudMeTHuecKuX KBaJpaTHBIX KOPHEM M HUX MpPUMEHEHHE K
1.2 peoOPa30BAHUIO YUCIIOBBIX BBIPAKEHUN M BBIYUCIICHUSM. JleiiCTBUTEIHHBIC
qucia
1.3 Crenens c 11e7IbIM TIOKa3aTesieM U e€ cBoicTBa. CTaHaapTHas 3alUCh YKUCIia
2 Anrebpandyeckue BeIpaKEHUS
2.1 KBanpaThslil TpéxuieH, pa3ioKeHNe KBAAPaTHOrO TPEXUWIEHAa HA MHOXKUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO anre0pandeckou apoou
2.3 Crnosxenue, BBIYUTaHNUE, YMHOKCHHE, JICTICHUE alTeOpandecKux apooei
24 PanmonanbHble BEIpa)XXeHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEHMsI U HEPABEHCTBA
11 KBagpatHoe ypaBHeHue, popMyiia KOpHEH KBagpaTHOro ypaBHeHHs. Teopema
' Bueta
3.2 Pemienue ypaBHeHUH, CBOAAIIMXCA K JMHEHHBIM U KBAIPATHBIM
33 [Ipocreiimune qpoOHO-palliOHAIbHBIE YPAaBHEHUS
I'paduueckas uHTEpnpeTalys ypaBHEHUNA ¢ JBYMs NEPEMEHHBIMU U CHCTEM
34 JIMHEHHBIX YPaBHEHUH C ABYMs IEpeMEHHbIMU. [IpuMepsl penieHus cucrem
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMH




3.5 Perienue TeKCcTOBBIX 33a4 aJireOpandeckuM crnocooom
3.6 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTEpeMEHHON
3.8 PaBHOCHIIBHOCTE HEPaBEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OAHON IEPEMEHHOM
4 OyHKIUU
al [lonstue ¢ynkuuu. OO6nacTe oOmpeneneHuss W MHOXKECTBO 3HAUYEHUMN
' ¢yskuuu. CriocoOsl 3a7anus GyHKIUN
4.2 I'paduk pynkunu. Yrenue cBoicTB GyHKIUH MO €€ rpapuKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAXKAIONUINX PeaTbHbIE TPOLECCHI
44 OyHKIMH, OINHUCHIBAIOIIME MPSIMYI0 U OOpaTHYH MPONOPLHOHAIbHbBIE
' 3aBUCUMOCTH, UX IpauKu
4.5 @yHKIUu y =x7 y = x°
4.6 OyHKUMH Y = vX, y = |X]|
4.7 I'paduueckoe pelieHre ypaBHEHUI U CUCTEM ypaBHEHUN
9 KUIIACC
Kon ITpoBepsieMblii 3JIeMEHT COAePKAHUSA
1 Yucna v BIYUACICHUS
. PannoHnanbHple 4Mcna, HppalMOHANbHbIE 4YHMCNA, KOHEYHble M OECKOHEYHbIe
' JECSTUIHBIE IPOOH
MHOXeCTBO 1eHCTBUTENbHBIX YHCEN, I€HCTBUTENbHBIE YHCIa KaK OECKOHEUHbIE
1o JeCSTUUHbIE JpoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXAY MHOXKECTBOM
' JEHCTBUTENIBHBIX YMCENl U KOOPAUHATHON NpsAMoi. CpaBHEHHE 1E€HCTBUTENBHBIX
yucen
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMHU YUCIAMH
N3mepenus, mpubimkeHus, oueHku. PazMepsl 00bEKTOB OKPYIKAIOIIET0 MHUPA,
14 JUINTENILHOCTh IPOLIECCOB B OKpy»KatoimeM Mmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMUMHBI, TOYHOCTh NpuOamkeHus. Oxpyrienue yucen. [Ipukuaka u oneHka
pE3yJIbTaTOB BBIYUCIICHUN
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 VYpaBHeHUs ¢ OJJHON TTEPEMEHHOMN
2.2 JInneiinoe ypaBHeHue. Pelienne ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOAAIIMXCS K KBaPaTHBIM




24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHs YpaBHEHMM TpeTbe U
' YETBEPTOM CTENEHEN Pa3JIOKEHUEM HA MHOKHUTEIN

2.5 Pemtenue npo6GHO-paIiMOHATBHBIX YpaBHEHHHA

2.6 Cucremsl ypaBHEHUN

2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU U €r0 TpaduK

2.8 Pemenne cucreM qByX JTMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU

20 Pemenune cucreM AByX ypaBHEHUI, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOU CTEIIEHH

2.10 I'paduueckas MHTEPIIpETALUS CUCTEMBI YPAaBHEHUI ¢ ABYMS IEPEMEHHBIMU

2.11 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrmocoooM

2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne TMHENHBIX HEPABEHCTB C OAHOW NTEPEMEHHOMN

2.14 Peuienne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU

2.15 KBagparHble HEpaBeHCTBA

516 ['paduueckass mHTEpHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs
' NEPEMEHHBIMU
3 DOyHKIUU

11 KBanpatuunas ¢ynkuus, e€ rpadpuk u coiictBa. [lapabGona, KoopauHATHI
' BEPLIMHBI 1apa0doJibl, 0OCb CUMMETPUHU MapadoIbl

3.2 I'paduku pynkunit y=kx, y=kx+b u ux cpoiicrsa

33 I'paduxu Gynkmit y=~k/x, y = x’u ux cBoicTBa

34 I'paduku pyHKUUH , U UX CBONCTBA
4 YucnoBsle NOCIEN0BATENBHOCTH

41 Onpenenenue u crnocoObl 33aHUS YUCIIOBBIX MOCIEI0BATENBHOCTEN. 3alaHue
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoi U popMyIioil n-ro uieHa

T Apudmernueckass mporpeccus. DoOpMysbl  n-TO  WIEHA apUPMETHIECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

43 I'eomerpuueckas mnporpeccus. PopMysnbl #-ro  WIEHa T'€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

44 N300pakeHre WieHOB apu(METHUECKOW U TeOMETPUYECKOH IPOTpeccHid
' TOYKaMU Ha KOOPAMHATHOU IJIOCKOCTH. JIMHENHBIN U SKCIIOHECHIUAIbHBIA POCT

4.5 Cno’xHbI€ MPOLIEHTHI

IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJBHOM
ITPOT'PAMMBbI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA




Kopn
NpoBepPsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'O
o0mero oopazosanus Ha ocHoe ®I'OC

YMeHue omnepupoBaTh MOHATHUSMHU: MHOXECTBO, IOJAMHOXECTBO,
omnepalMi HaJ, MHOXECTBAMH;, YMEHHE OIEepUPOBATh MOHATUIMHU:
rpad, cBa3HBIA Tpad, AepeBo, LMKI, MPUMEHITh MX IpPU PEIICHUU
3aJa4; YMEHHE HCIIOB30BaTh Tpa@UUECKOe MPEICTaBICHUE MHOXKECTB
JUISL ONTUCAHMS peajbHBIX MPOIECCOB U SBICHUI, MPU PELICHUH 3a7a4

U3 IpYyruX y4eOHbIX MTPEIMETOB

VMmenune OIICPHUPOBATL MOHATHUAMMA: OIPCACIICHUC, aKCHMOMA, TCOPEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3dHaBaTb HCTUHHBIC W  JIOXKHBIC
BBICKA3bIBaHUA, IIPHUBOAWUTH IIPUMEPBI M KOHTPIPHUMEPLI, CTPOUTH

BBICKAa3bIBAHHWA U OTPULIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSMHU: HATypalbHOE YUCIO, MPOCTOE U
COCTaBHOE YHUCJIO, JIETUMOCTh HATypaJbHBIX 4YHUCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO, MOJYJb YHcClia, OOBIKHOBEHHAasl IpoOb U
JecsATHYHAs TpoOb, CTAHIAPTHBIN BUJ YHCIA, PAllMOHAIBLHOE YHCIIO,
MppalMOHANILHOE YHUCIO, apuMeTHYecKuil KBaJpaTHBI KOPEHB;
YMEHUE BBINOJHATH  JIEUCTBHS C YUCIaMH, CpaBHUBaTh U
yOOpSAOYMBATh YHCTA, MPEACTABIATh 4YHUCJIA Ha KOOPAWHATHON
NpsSIMOM, OKPYIJIATH 4YHUCJA; YMEHHE JelaTh NPUKUAKY H OLEHKY

pe3ynbTata BEIYUCICHUN

YMeHue onepupoBaTh MOHATHUSAMHU: CTENEHb C LEJNbIM IOKa3aTeleM,
apuMeTHUECKHI KBaJpaTHBIH KOPEHb, MHOTOWICH, anreOpandecKast
npoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonpllle €AMHUIBI, YMEHHE BBINMOJHATH pacuérel 1o (opmynam,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPOKCHUH C KOPHSAMH, Pa3I0KEHHE MHOTOWICHa Ha MHOXXUTEIH, B
TOM YHCJIE C HCIOJIb30BaHHUEM (OPMYJT pPAa3HOCTH KBAApaTOB H

KBaJipaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSMU: YHMCIOBOE PaBEHCTBO, YPABHEHUE
COAHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEIHbIE U KBaJpaTHbIE ypaBHEHUS,
TPOOHO-pallMOHATBLHBIE YPABHEHHSI C OJHOW TMEPEMEHHOW, CHUCTEMBI
JBYX JIMHEHHBIX YPaBHCHUH, JTUHEHHBbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE W JIpOOHO-pallMOHAJIbHbIE HEPaBEHCTBA C  OIHOMU

HCpCMCHHOfI, B TOM YHCJIC IIPU PCHICHUHA 3ala4 U3 APYIrUux MInmpecaMcToOB




U TPAKTUYECKUX 3a7a4, YMEHHUE MCIOJb30BaTh KOOPAUHATHYIO
NpSIMYI0 ¥ KOOPJAUHATHYIO IUIOCKOCTb JJIsi M300pa)KeHUsl pelieHui

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpa@uK QYHKIMH, HYIN
¢byHKIMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHMsl, yObIBaHUS, HaAuOOJbIlIee W HaUMEHbIIEEe 3HAuYCHUs
GbyHKIMH; YMEHHE OIepupoOBaThH HNOHATHSAMH: npsimast
MPOMOPLUOHAILHOCTD, JUHEHHAs (QYHKIMs, KBaJpaTHuHas (QyHKUHS,
oOpaTHasi MPONMOPLUOHAIBHOCTh, Mapaboja, rumepdbona; yMeHue
cTpouTh rpaduku GyHKIHUHA, UCTIOIB30BaTh TPA(UKH TSI OTIPECICHIS
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JUIsl PELICHMs 3a7ad U3 APYTUX
y4eOHBIX MPEIMETOB M pEaJbHOM JKU3HHM; YMEHHE BBIpaXaTb

(bOpMy.HaMI/I 3aBUCUMOCTHU MCIKAY BCIIMYNHAMU

YMeHune OIICPHUPOBATH IIOHATUAMU: II0CJIEAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IMPOrpeccHH;  yMEHHE
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BaTENbHOCTEH, HOPMYsIBI CyMMBI U
o0IIero 4jieHa MpH pelleHuM 3a/ady, B TOM YHUCIe 3a7ad U3 APYrux

Y4EOHBIX TPEIMETOB U PEATHHOM KU3HHU

YMeHue pemarp 3aJaud pasHbIX TUIOB (B TOM YKCJE HA IPOLEHTHI,
O W 4YacTH, JBUXKEHHE, padoTy, IIeHy TOBAapOB M CTOMMOCTb
MOKYIIOK M YCITYT, HAJIOTH, 33/1a4K U3 00JaCTH YIIPAaBICHUS TUYHBIMU U
ceMeiiHbIMU  (MHAHCAMH); yYMEHHE  COCTaBJSITb  BBIPAKEHUS,
YPAaBHEHUS, HEPABEHCTBA M CHCTEMBbl II0 YCJIOBHUIO 3a/auH,
HCCIIeIOBAaTh IOIyYEHHOE PEIleHHE U OIEHUBATh MPABIONOI0O0HOCTH

MOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yrojl, MHOTrOyroJIbHUK, TPEYTOJIbHHUK, paBHOOEAPEHHBIH
U PABHOCTOPOHHUHM TPEYTrOJIbHUKH, MPSMOYTOJbHBIA TPEYTOJbHUK,
MeaMaHa, OUCCEKTpUca M BBICOTA TPEYroJbHHKA, YEThIPEXYTOJIbHHUK,
napajuiesiorpamMMm, poMO, HpsIMOYTOJNBHMK, KBajapaT, Tpareuus;
OKpPYHOCTb, KpYT, KacarejbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢durypamu; yMeHHe pemaTh 3a/a4d, B TOM YHCJE U3 IOBCEIHEBHOU
KU3HU, Ha HAXO0XKJIEHUE IeOMETPUYECKMX BEIMYMH C IPUMEHEHUEM

M3yYEHHBIX CBOMCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MMapalIeIbHOCTh U TEPHEHAUKYJISIPHOCTh MPSIMBIX,

yroia Mexay MnpsaMbIMH, TMNCPHUCHAUKYJIAP, HAKIIOHHAA, IMIPOCKIUAI,




nojgobue ¢puryp, moio0HbIe TPEYroJIbHUKN, CAMMETPHSI OTHOCUTEIIEHO
TOYKM W TPSIMOW; yMEHHE paclio3HaBaTh PAaBEHCTBO, CHMMETPHUIO H
nojobue ¢Guryp, napauiedbHOCTh M NEPHEHIUKYISIPHOCTh NPSMBIX B

OKpY KaroIieM MUpe

11

YMeHue onepupoBaTh INOHATUAMM: JUIMHA, PAcCTOSHHUE, YTroll
(BeqiMuMHA yrjla, CUHYC M KOCHHYC yTIjla TPEYroJIbHUKA), IJIOIIAlb;
YMEHHUE OLIEHUBATh pa3Mephl MPEeIMETOB U OOBEKTOB B OKpPY’KaIOILIEM
MHpE; YMEHUE MpPUMEHATh (GOpPMyNbl MepuMeTpa U IUIOMIAIU
MHOT'OYTOJIbHUKOB, JJIUHBI OKPYXKHOCTH M IUIOMIaAN Kpyra, o0bema
MPSIMOYTOJIBHOTO MapajllesieNune1a; YMEHUE NPUMEHATh MpPHU3HAKU
paBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEyrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLIEHMS  AJIs

BBIYHCIJICHUA JJIMH, paCCTOﬂHI/Iﬁ, ILIoIIaaAe

12

YMmenue wuzobpaxarb IUIOCKHE (QUIyphl W HUX KOMOHMHAIWH,
[IPOCTPAHCTBEHHbIE (UIYPbl OT PYKH, C TOMOLIbIO UYEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY HJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHune  onepupoBaTb  MOHATHSAMHU:  HPSAMOYTOJIbHAasE  CUCTEMA
KOOPAMHAT, KOOPAMHATBI TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHNE BEKTOPA HA YHCIIO, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbI U KOOPAUHATHI Ul INPEACTaBICHUS
JaHHBIX M pELIEeHUs 3aJad, B TOM YHUCIE U3 JPYruxX Yy4eOHBIX

npeaMETOB U peaﬂbHOﬁ JKHN3HHU

14

VYMmenne OIICPHUPOBATE TTOHATUAMU: CTOJIONKOBBIE U KPYTOBEIC
JIMarpaMMbl,  TaONUIBI, cpenHee  apudmMeTHdeckoe, MeauaHa,
HauOoJbIlIce W HAWMCHbBIIEE 3HAYCHHS, pa3Max YHUCIOBOTO Habopa;
YMEHUE  W3BJICKaTh, HMHTEPIPETUPOBATH U  IpeoOpa3oBHIBATH
nH(opMalrio, TPEACTABICHHYI0 B TaOdWIlaX W Ha JguarpaMmmax,
OTPaKAIOIIYI CBOWCTBA U XAPaKTEPUCTHKU PEaJbHBIX MPOILECCOB U
ﬂBJ'IeHI/If/'I; YMCHUC pacrio3HaBaTb N3MCHYUBBIC BCIIMYHNHBI B

OKpYZKaroueM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4yallHBIA ONBIT (Cay4yallHBIN
JKCIIEPUMEHT), dJEMEHTAapHOE COOBITHE (JIEMEHTApHBIA HCX0])
CIIy9aifHOTO OTBITA, CIIy9alHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAWTh BEPOATHOCTH CIIyYalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh

3alauyd MCTOAOM OPraHM30BAHHOI'O nepe6opa n C HCIIOJBb30BaHHCM




[IpaBUJla YMHOXXEHUS; YMEHHUE OLEHHUBATh BEPOSTHOCTH pealbHBIX
COOBITUH M SIBJICHWUN, NMOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKpYXalolleM MUPEe U B IKHU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YHCEI U €TI0 POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHnune BBIOMpaTh MOIXONAIIANA W3YYEHHBIM METON IS peIeHUs
3a7a4¥, NPUBOAUTH MPUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSABJIECHUE 3aKOHOB MATEMATHUKHU B
HCKYCCTBE, ONMUCHIBATH OTHEJIBHBIC BBIJAIOIIMAECS  PE3YJIbTAThI,
MOJYyYEHHBbIE B XOJI€ Pa3BUTHS MATEMaTHUKU KAaK HAayKH, IPUBOIUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHOU

Y BCEMUPHOU UCTOPHUH

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

1 Yucna u BBIYUCIECHUS

1.1 Harypasbnsie u nensie yncna. [Ipu3Haky qenMMOCTH HEbIX YUCE

1 OOBIKHOBEHHbIE M JECATUYHbIE  JIpoOM,  MPOIEHTHl, OECKOHEUYHbIE
. HEepUuoIUIEcKre 1pooH

13 PanmonanbHpie  uyucna. Apudmernyeckue Omepanuu ¢ panuoHaIbHBIMU
' YUCIaMHU

L4 HetictBurenbHple dncna. ApupMeTHYECKUe ONEpanuul ¢ JIeHCTBUTEIbHBIMU
. YHUCIIaMU

s [TpubnuxEéHHbIE BBIYMCICHUS, NpPaBWIa OKPYIJICHHs, TNPUKUAKA M OIEHKa
' pe3yJibTaTa BBIYMCIICHUN

2 AnreGpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXKEHUS (BBIPAKEHHSI C IEPEMEHHBIMHU)

25 Crenenp ¢ nensIM mnokasareiaeM. CTENeHb C palMOHAIBHBIM IIOKAa3aTENIEM.
. CBolicTBa CTENEHU

23 MHorouneHsl

2.4 Anrebpanueckas 1poOb

2.5 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIIECHHU. HenictBus c




apu(MEeTHYECKUMH KOPHAMHU HATypalbHOM CTENEHU

3 VYpaBHEeHMs U HEpaBEHCTBa
- [lensle u npoOHO-panMoOHaNbHbIE YypaBHEHUS. CHUCTEMBI M COBOKYIHOCTHU
. ypaBHEHUH
35 Lenbie um apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB
33 Pemenne TekcTOBBIX 3a/1a4
4 YucnoBele NOCIE10BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aaHUs TIOCIIEOBATEIBHOCTEN
42 Apudmernueckass u TeoMmeTpuueckas mporpeccud. Dopmyrna  CIIOXKHBIX
. IPOLIEHTOB
5 DyHKIUU
Oynkuus, cnocodsl 3amaHus ¢yHkuuu. ['padux  ¢yskmmuu. O6macTb
OTIpeNIeNIeHUs] U MHOXKeCTBO 3HaueHui ¢yHkiun. Hymn ¢pynkuuu. [TpomexyTku
5.1. 3HAKOMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTHM (PYHKIMH. MaKCUMyMbl U
MUHMUMYMbl (QyHKIuM. Haubonbilee M HauMmeHbllee 3HaYeHUE (QYyHKIMM Ha
IIPOMEXKYTKE
6 Koopaunats! Ha IpsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPAMHATHI HAa TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GuUrypsl 1 UX cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyroiabHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepenune reoMeTpu4eCcKuX BEIMYUH
7.6 Bexropsl Ha TIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepostHocTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr
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