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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sIBII€TCS OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro 00pa3oBaHUs:
OHa 00eCIeYnBAET U3YyUYCHUE JPYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAy4YHOTr0, TaK U
T'YMAaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOMMMO IJIsl TIPOAOKEHUST 00pa30BaHUS U
B IOBCEJHEBHOM >XHM3HU. Pa3BuTme y 0OydYarolMXcsi HAy4YHbIX MPEACTABICHHUI O
MPOUCXOXKJIEHUN W CYHIHOCTU aireOpamdyeckux aOCTpakiuii, crmocode OTpaKeHUs
MaTEMaTUYECKOM HayKOW SBJICHHM M TMPOILIECCOB B MPHUPOJE U OOIIECTBE, POJU
MaTEMaTUYECKOr0 MOJICTUPOBAHMS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
GbOpMUPOBAHHIO HAYYHOT'O MUPOBO33PEHUS U KaueCTB MBIIIJICHUS, HEOOXOUMBIX TSI
ajanTalud B COBpeMEHHOM LudpoBoM oOiectBe. M3yueHnne anreOpsl odbecrieunBaeT
pa3BUTHE yMEHUsI HAOII0JaTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIIUICHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NEeUCTBUSL U BBIBOABI, (opMynHpoBaTh yTBepkJeHus. OcCBOeHHE Kypca aireOpsl
obecrieunBaeT pa3BUTUE JIOTUYECKOTO MBINUICHUSI OOYyYalolmUXCA: OHU HMCIOJIb3YIOT
NENyKTUBHBIE W HWHIYKTHUBHBIE PACCyXICHUS, OOOOIIEHHE U KOHKPETHU3ALIUIO,
abcTtparupoBanre W aHanoruto. OOyueHue anreOpe mpeanosjaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOATENLHON NEATETHOCTH OO0YYaIoIIUXCs, MMOITOMY CaMOCTOSTEIbHOE
pelieHue 3a7a4 sIBIsSETCS peain3aluend 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUS.

B cTpykType nmporpamMmbl yueOHOro Kypca «Ayredpa» it OCHOBHOTO OOLIETO
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEP)KATEIbHO-METOIUYECKUE JIMHUU:
«Yucna ©  BBIUMCIHCHUS», «AnreOpandeckue BBIPOKECHUs», «YpaBHEHUS U
HepaBeHCTBa», «PyHkum». Kaxnas U3 3TUX COAEPKATEIBHO-METOANYECKUX JIMHUN
pPa3BUBACTCS HA MPOTSIKEHUM TPEX JIET U3YUEHUS Kypca, B3AaUMOJACHCTBYS C JIPYyTUMHU
ero JUHUSMH. B Xone wu3ydeHuss y4yeOHOTO Kypca OOyYarolmMMCs MPUXOIUTCS
JIOTUYECKU PACCYKIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBs3M C
ATUM B IPOTpaMMy Y4eOHOTO Kypca «Anredpay» BKIIOYEHBI HEKOTOPHIE OCHOBHI JIOTHUKH,
IpeACTaBJICHHbBIE BO BCEX OCHOBHBIX pa3zjiejaX MaTeMaTHUYeCKOTO OOpa30BaHUsI U
CIIOCOOCTBYIOIIME OBJIaICHUIO 00y4YaroIMMHCs OCHOB YHUBEPCAIHHOTO
MaTeMaTH4eckoro s3bika. ColepxkaTeIbHON U CTPYKTYPHONH OCOOCHHOCTHIO yUeOHOTO
Kypca «Anrebpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanue mTuHAN «Uucia U BBIYUCICHUS» CIYKUT OCHOBOMW JIJISl TaJbHEUIIIETO
U3YUYEHUs] MAaTEMaTUKH, CIIOCOOCTBYET pPa3BUTHUIO Y OOYYAIOIIUXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHS TI0JIb30BAThCS QJIrOPUTMaMM, a TakKxKe
MPUOOPETEHUIO TMPAKTUIECKUX HABBIKOB, HEOOXOIWMBIX JJI TOBCETHEBHOW JKU3HHU.
Pa3BuTHe MOHATHS O YKCIE Ha YPOBHE OCHOBHOIO OOIIET0 OOpa30BaHHUs CBA3AHO C
paIrMOHABPHBIMUA U UPPAITMOHATILHBIMU YUCIaMH, (POPMHUPOBAHUEM TPEACTABICHUI O
NEUCTBUTEIIBHOM YHUCJE. 3aBEPIICHUE OCBOEHUS YHCIIOBOM JIMHUHM OTHECEHO K
cpeaHeMy oOl1eMy 00pa3oBaHMUIO.



Conepxanue IByX anreOpanuecKux JUHUNA — « AJIreOpandecKue BBIPAKCHUS» U
«YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOyYaIOIIUXCS
MaTEMaTHYECKOro anmapara, HEOOXOAMMOTO JJis pEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEJAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3aja4y. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHUs Yy4e€OHBI MaTepuan TPYNIHPYETCS BOKPYT paldOHATBHBIX
BbIpaXKEHUI. AnreOpa AEMOHCTpUPYET 3HAYEHHUE MAaTeMAaTUKH Kak s3bIKa s
MOCTPOCHUS MATEMAaTUYECKUX MOJIENICH, OMMCAHUS MPOIECCOB U SIBJCHUN PEaTbHOTO
mupa. B 3agaunm oO0yueHuss anreOpe BXOASAT TakXkKe JajbHEHIIee pa3BUTHE
AITOPUTMHYECKOTO MBIIICHUS, HEOOXOUMOTO, B YaCTHOCTH, JUIsl OCBOCHHS Kypca
uH(pOPMATHKH, U OBJIaJICHUE HaBbIKaMU JIETYKTUBHBIX paccyxaeHui. [IpeobpazoBanue
CUMBOJIBHBIX ()OpPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKeHHUs, CIOCOOHOCTEM K
MaTEeMaTHYeCKOMY TBOPUECTBY.

Conepxxanue (QyHKIIMOHATBHO-Tpa®UUECKOW JMHUM HAIICICHO Ha MOJIy4YeHHUe
oOy4JaronmMMucs 3HaHUM 0 (PYHKIMAX KaK BaKHEUINEH MaTeMaTU4eCKOW MOJEIH st
OMHCaHUsI M WCCIEIOBAHHS Pa3HOOOPA3HBIX MPOIECCOB U SBICHWHA B TMPUPOAEC U
oOmectBe. M3yueHne marepuana COCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS YMEHHS
MCIIOJIb30BaTh PA3IMYHBIC BEIPA3UTEIBHBIE CPEICTBA A3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKUE, Tpaduueckue, BHOCUT BKJIa B JOPMUPOBAHUE MTPEACTABICHHMN O POTIU
MaTEMaTUKH B Pa3BUTUU ITUBUIIU3AINU U KYJIbTYPHI.

CornacHo yueOHOMY IJ1aHy B 7—9 Kilaccax uzydaercsl yueOHbI Kypc «Anredpay,
KOTOpPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3denbl coiepkanus: «Yucna u
BBIYHCIICHUS», «AJreOpandyeckue BBIPAKCHUS», «YPAaBHEHHMS U HEPABEHCTBAY,
«DYHKIUN.

Ha uzydenue yuebnoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102
gaca (3 ygaca B Heneno), B 8 kinacce — 102 gaca (3 gaca B Henmeno), B 9 kmacce — 102
yaca (3 Jaca B HeZIeJiO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JpoOu 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEXOJT OT OJHOM (POPMBI 3anucu ApoOei
K napyroi. IloHsTMe panuMOHANIBHOIO 4YMCIIA, 3allUCh, CPaBHEHHUE, YIOPAIOYMBAHUE
paloOHaIbHBIX 4nced. ApU(METHUYECKHE ACUCTBUA C PALUUMOHAIBHBIMU YHUCIIAMHU.
Pemenue 3a1ay u3 peaibHON MPaKTUKKU HA YaCTH, Ha IPOOH.

CreneHb € HaTypaJlbHBIM TIOKa3aTelieM: ONpelesieHue, Npeodpa3zoBaHue
BBIP@XCHUI Ha OCHOBE OIpeAeNieHUs, 3amuch Oonblux uucen. [IpoueHTsl, 3amuch
IOPOLEHTOB B BUJE ApoOH M ApoOU B BUJE NPOLEHTOB. Tpu OCHOBHBIE 3ajaud Ha
IIPOLIEHTHI, PEIICHHE 3aJ1a4 U3 PEaJIbHOM MTPAKTUKH.

[IprMeHenre TpU3HAKOB JEIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYyPAIbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpAMas U 0OpaTHas MPONOPLUHUOHAIBHOCTH.

Aure0panvecKue BbIPAKCHUSA

IlepemeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAXKEHHS C IEpeMeHHOU. [lomycTumeblie
3Ha4YeHUs1 NepeMeHHbIX. [IpencraBneHne 3aBUCHMOCTH MEKIY BEJIMYMHAMHU B BHJIE
dopmynbl. Beruucnennss no ¢opmynam. [IpeoOpazoBaHue OyKBEHHBIX BBIPAXKEHUH,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHMUSI, TpaBUIia MPeoOpa30BaHUs CyMM U MIPOU3BEICHUH,
IpaBUJIa PACKPBITUS CKOOOK U MPUBEACHUS MTOI0OHBIX CIIaraeMblIX.

CBONCTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OpHowiensl U MHOrowieHsl. CreneHb MHorouseHa. ClO)KeHHe, BBIYUTAHME,
YMHO@EHHE MHOTOWICHOB. DOpMyIibl COKPAIIEHHOTO YMHOKEHUSA: KBaApaT CYMMBI U
KBagpar pasHocTH. Popmysna pa3sHOCTH KBaaparToB. PasnokeHWe MHOIOWIEHOB Ha
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHUs, TMpaBUiia MpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCWJIBHOCTb YPABHEHUU.

JIluHeiHOEe ypaBHEHHME C OJHOM TNEPEMEHHOM, YMCIO KOPHEW JIMHEMHOTO
YPAaBHEHMSI, PEIICHHUE JIMHEWHBIX ypaBHEHUN. COCTaBJIEHUE YPaBHEHHUU MO YCIIOBHUIO
3aaaun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPaBHEHUM.

JIluneiliHOe ypaBHEHHE C JBYyMs MEpEeMEHHbIMU MU ero rpaguk. Cucrema ABYX
JMHEMHBIX ypaBHEHUH ¢ IBYyMs IlepeMeHHBIMU. Pelienne cucteM ypaBHeHH ciocoOoM
ITOACTAaHOBKU. [ [puMepsI pemenns TEKCTOBBIX 3a/1a4 € TOMOLIBIO CUCTEM YPAaBHEHUM.

DyHKUNHA

KoopanHara Touku Ha npsMoid. Yucinosble IPOMEKYTKH. PaccrosiHue mexny
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.



[IpssmoyrosbHas cuctema koopauHat, ocu OX u Oy. AGciicca 1 opArHATA TOYKA
Ha KOOpJIWHATHOU miocKocTh. [Ipumepsl rpadukoB, 3amaHHbIX Gopmynamu. UteHue
rpadukoB peanbHbIX 3aBUcuMocTei. [lonstue ¢pynkun. ['padux dpynkiuu. CoiicTBa
byukuii. Jlnnerinas gyukuus, eé rpaduk. I'padpux dyuxuuu y = |X|. I'paduueckoe
pEIIEHNE JTMHENHBIX YPABHEHUN U CUCTEM JIMHEWUHBIX YPABHCHUM.
8 KUIIACC

Yuciia 1 BbIYMCTICHUS

KBagpatHeli kopeHb u3 uyucna. I[loHsTue 00 HppanMOHAIBHOM YHCIIE.
JlecsiTuuHble MPUOIMKEHUS WpPpPALMOHATIBHBIX unced. CBoOWMCTBa apUPMETHUECKUX
KBaJIpaTHBIX KOPHEH M MX MPUMEHEHHUE K MPeoO0pa30BAHUIO YUCIIOBBIX BBIPAKEHUH U
BBIYMCIICHUAM. [[efiCTBUTEIBHBIE YHCTIA.

Crenenb ¢ nenpIM nokasaresneM U e€ cpoiictBa. CTanAapTHas 3alIMCh YHCIIA.

AJuire0OpanvecKue BhIPaKEHUA

KBagpaTHbIil TpEXUIIEH, pa3I0KeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIIN.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit Apoou. CioxeHue,
BbIUMTAHUE, YMHOXXEHHE, [IeleHHe anreOpanueckux JpobOeil. ParuoHanbHbIE
BBIpQXEHUSI U UX NPeoOpa3oBaHHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmysia KOpHEH KBaJpaTHOTO ypaBHeHHUs. Teopema
Buera. Pemenue ypaBHeHn, CBOIAIIMXCS K JIMHENHBIM M KBaJapaTHbIM. [Ipocreiimme
IpOOHO-pallMOHAIIBHBIE YPABHEHHS.

I'paduueckas uHTEpHpeTanusi YpaBHEHUA C JIByMs MEPEMEHHBIMHU U CHUCTEM
JVHEWHBIX YpPAaBHEHUM C JBYMs IepeMEeHHbIMHU. [IpumMepbl pemeHus cucrem
HEJIMHEMHBIX YPABHEHH C IByMs IEPEMEHHBIMM.

Pemennie TeKCTOBBIX 3aj1a4 ajareOpanyeckuM CrocoooM.

HucnoBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO € OJHOW IMEPEMEHHOM.
PaBHOCHMIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IepeMeHHON. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON.

DyHKUNHA

[Tonsitue dynkumuu. OOIaCTh ONpeeieHus 1 MHOKECTBO 3HAUYCHHM (PYHKIUU.
CriocoObl 3a1anus QPyHKITHH.

I'padux Pyskiuu. Urenue cBoiicTB pyukimu no e€ rpaduxy. [Ipumepsr rpadukon
(GYHKIHH, OTpa)xaronunx peaabHble TPOLECCHI.

@OyHKIMM, ONUCHIBAIOLIME TMPSAMYKH0 M OOpaTHYH MPONOPLHOHAIbHBIE
3aBHCHMOCTH, HX rpaduku. Oyukimu Y = X2, Y = X3, y = VX, y=|x|. ['padudeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KUIIACC



Yucia ¥ BIYMCICHUSA

PannonanpHbpie 4Hclia, WppalMOHAIbHBIE YHCIA, KOHEYHbIE W OECKOHEUHbIE
JecATUYHBIC IpoOr. MHOKECTBO JIEMCTBUTENIbHBIX YK CEIl, JEHCTBUTEIbHBIC YUCIIA KAK
OeckOoHeUHbIE JAecATUYHbIe ApoOu. B3auMMHO OJHO3HAUYHOE COOTBETCTBHUE MEXKIY
MHOKECTBOM JIEMCTBUTEJIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHeHHME  JCHCTBUTEIBHBIX  4uceN, apudMeThuyeckue  JeHUCTBUS  C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3smepsl 0OBEKTOB OKpYXalOLIEro MHpPA, JIUTEIBHOCTh MPOIECCOB B
OKpY>KaroIleM MUDE.

[IpuOnn>k€HHOE 3HAYEHUE BEIWYMHBI, TOYHOCTh NpuOIMxkeHus. OKpyrieHue
yucen. [Ipuknuaka v orieHka pe3ysibTaTOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHNM, CBOSIIMXCS K JIUHEUHBIM.

KBampatHoe ypaBHeHue. PemeHne ypaBHEHWM, CBOISAIIMXCS K KBAJPATHBIM.
bukBaaparHoe ypaBHeHue. lIpumepsl pelieHHs ypaBHEHUN TPETbEU U YETBEPTON
CTEIIEHEN Pa3/I0’KEHUEM Ha MHOXKUTEIIN.

Pemenne apoOHO-paliMoOHANBHBIX YpaBHEHU. PeleHne TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ ABYMs NEpeMEHHbIMH U ero rpaduk. Pemenue cuctem AByx
JIMHEMHBIX YPAaBHEHUW C JIBYMs NEPEMEHHBIMU. PellleHue CUCTEM ABYX YPaBHEHUM,
OJIHO 13 KOTOPBIX IMHEHHOE, a APYTroe — BTOPOU cTeneHu. [ padudeckas uHTepIipeTaIus
CUCTEMBI YPAaBHEHUM C IBYMs IIEPEMEHHBIMU.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBple HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OAHOM mNepeMeHHOW. Pemenne cucrem
JTUHEHHBIX HEPABEHCTB C OJIHOM TiepeMeHHon. KBanpaTHbie HepaBeHCcTBA. ['paduyeckas
MHTEPIIPETALINS] HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DOyHKIUU

KBagpatuunas ¢yskius, e€ rpaduxk u cBoiictBa. [lapabosia, KoOpAMHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

Ipaduxn dyukumit: Y = kx, y = kx + b, y = kix, y = x3, y =X, y = ||, u nx
CBOMCTBA.

Yucsi0BbIE MOCIEI0BATEILHOCTH U MIPOrPecCum

[lIoHsiTHE YMCIIOBOM NOCIENOBAaTENBHOCTH. 3aJaHHE IOCIEA0BATEILHOCTH
peKyppeHTHOM GopMyIoit u Gpopmyroi N-ro dieHa.

ApudmeTrnueckas ©u TeomMeTpuyeckas mnporpeccuu. Dopmynbsl N-ro  4jieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.



N3ob6pakeHne 4ieHOB apu(PpMETUIECKON U TEOMETPUIECKON MPOrpecCuii TouKkaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M SKCHOHEHIUANbHBIA pocT. ClOoXKHBIC
MPOLICHTBHI.



INJTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA INPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3y/JbTaThl OCBOCHUS IPOrpaMMbl yu4eOHOro Kypca «Anredpay
XapaKTEPU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HAaCTOSLIEMY POCCUUCKOW MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSAM POCCHUMCKUX MATEMATUKOB M POCCHUICKOMN
MaTEMaTUYECKOM IIKOJIbI, K MCIOJB30BAHUIO ITUX JIOCTHXKCHHWM B JIPYTUX HayKax U
MPUKIAAHBIX cepax;

2) rpakaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO 003aHHOCTEN IpaXkAaHNHA U peau3alliy €ro Mpas,
OPEJCTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBIEHHUH, Npolenyp TIpakJaHCKOro oOmiecTBa (Hampumep, BHIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJIEHHUIO STHYECKMX MpoOJeM, CBA3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI HayKH, OCOBHAHUEM Ba)KHOCTH MOPAJIbHO-
STUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOMI Ha AaKTUBHOE Yy4YacTHE€ B pELIEHUM MPAKTUYECKHX 3aJay
MaTeMaTUYeCKOW  HAIpPaBJICHHOCTH, OCO3HAHWEM BAXXHOCTM MAaTEMaTUYECKOIO
o0pa3oBaHMsl Ha MPOTSHDKEHHMM BCEU JKM3HM Ui YCIEIHONM MpoQecCHOHATbHON
JESTeIbHOCTY W Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
OCTPOEHUEM WHIUBUIYaJbHOW TPAEGKTOPUU OOpa30BaHUSA M KUZHEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K  OMOLMOHAJBHOMY U ACTETUYECKOMY  BOCHPUSITHIO
MaTEeMaTHUYECKUX OOBEKTOB, 3aJay, pEIICHUH, pacCyKICHHH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTM Ha COBPEMEHHYI0 CHCTEMY Hay4HbIX
Mpe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUS YEJIOBEKa, MPUPOIBI U
oOmiecTBa, TMOHUMAHHEM MaTEeMAaTHUYECKOM HayKu Kak c@epbl 4eIoBeueCcKOn
NEeATEIbHOCTH, 3TallOB €€ Pa3BUTHS M 3HAYUMOCTH I Pa3BUTHS LMBUJIM3ALINH,
OBJIAJICHUEM SI3BIKOM MAaTE€MAaTHKH M MaTE€MaTU4YECKOM KYyJIbTYPOH KaK CpPEICTBOM
NIO3HAHUSA MHpA, OBJAJEHUEM IPOCTEUINMMM HABbIKAMH  MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (OPMUPOBAHHE KYJbTYPbl 310POBbSI M
IMOIUOHAIBHOTO 0J1ArOMOTyYHsI:

TOTOBHOCTBIO IPUMEHSITH MATEMaTHYECKUE 3HAHUS B UHTEPECAX CBOETO 37I0POBBS,
BEJICHHsSI 3JI0POBOTO 00Opa3a KM3HH (30pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEXUM
3aHATUA W OTABIXa, pEryJisipHas (U3HUYecKas AaKTHBHOCTBH), CHOPMHUPOBAHHOCTHIO
HaBbIKa pedICKCHH, MPU3HAHNEM CBOETO ITpaBa Ha OMMHUOKY M TAKOTO KE MpaBa APyroro
YeII0BEeKa;

7) 3K0J10THYECKOe BOCTIHTAHHE:

OpHEHTAIMel Ha MPUMEHEHHE MaTeMaTHYEeCKHX 3HAHWUU NI pelleHHs 3a/1ad B
00JIaCTU COXPaHHOCTHU OKPY KAlOUIEH Cpelibl, INIAHUPOBAHUS TTOCTYIIKOB M OIEHKH HX
BO3MOXXHBIX TIOCTIEACTBHMA JJIi OKPYXKAIOIIEH Cpeabl, OCO3HAHHWEM TJI00aIbHOTO
XapaKkTepa SKOJOTUUECKUX TPOOJIEM H ITyTEH UX PEIICHHUS;

8) ajmanTanms K M3MEHSIOIIMMCH YCJOBHUSM CONHUAIBLHON W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JICUCTBHUSM B YCIIOBHUSIX HEOTIPEICAEHHOCTH, IMTOBBIIICHUIO YPOBHS
CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUUYECKYIO ACSITCIBHOCTh, B TOM YHCJIE yMEHHUE
VUUTBCS Y APYTHX JIOJCH, MpUoOpeTaTh B COBMECTHOM NESITeILHOCTH HOBBIC 3HAHMSI,
HABBIKU Y KOMIIETCHIIUU U3 OIbITA IPYTHUX;

HEO0OXOIUMOCTHIO B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YuCcie (HOpMYIUPOBATH
U], TIOHSTHS, TUITOTE3bl 00 00BEKTAX U SBIICHUSX, B TOM YHUCIIC paHEEe HEM3BECTHBIX,
0CO3HaBaTh NCPUITUTEI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IIJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAlUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOUIMI KOHTPMEpP, KOPPEKTHUPOBATH IPUHUMAEMBbIE
pemeHus W JedcTBHs, (OPMYJIUPOBATh W OICHWBATH PUCKH M TIOCIICICTBUSA,
dbopMUpOBaATH ONBIT.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBbIE YHHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3oBble Jilornueckue JaeiicTBUA:

e BBIBIATH M XAPAKTEPU30BATh CYIIECTBEHHBIE TNMPHU3HAKH MATEMATHYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHUN MEXAYy TOHATUSIMHU, (HOPMYJIUPOBATH
OIpEICIICHUS MMOHSTHH, YCTAaHABIIUBATh CYLIECTBEHHBIN MPU3HAK
KiIaccu(pukanyuu, OCHOBaHWSA I OOOOIICHWS W CpPaBHEHHS, KPUTECPUHU
MIPOBOJIMMOTO AHAIN3A;

e BOCIPUHUMATD, bopMyIUpOBaTH u npeoOpa3oBbIBATH CYXICHUS:
yTBEPAUTEIbHbIE M OTpHUIATENbHbIC, €IWHUYHbIC, YacCTHbIE M OOIIHeE,
YCIIOBHBIE;



BBIABJISITh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEYUS B
(dakTax, JaHHBIX, HAOMIOJEHUSIX U YTBEPXKICHUSIX, IPearaTb KpUTEPUH IS
BBIIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JIeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUCHHUI, YMO3aKIFOUCHHUH 110 aHAJIOTUH;

pa3OupaTh [OKa3aTeIbCTBA MAaTEMAaTHUYECKHX YTBEPKIACHUN (IIpsAMbIE U OT
MIPOTUBHOTO), TPOBOAUTH CAMOCTOSITEIBHO HECJOXKHBIE JIOKa3aTeJIbCTBA
MaTeMaTUYeCKuX (PaKTOB, BBICTPAUBATh apryMEHTALINIO, IPUBOINUTD IPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh CIOCOO pemieHus yueOHOW 3ajaud  (CpaBHMBATh HECKOJIBKO
BAPUAHTOB pEUICHUS, BbIOMpaTh HaumOoJiee MNOAXOMAIMH C  Y4ETOM
CaMOCTOSTENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKHe J1eCTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATEIbCKUN HHCTPYMEHT I103HAHUS,
(opMyIMpOBaTH BONPOCHI, (PUKCHUPYIOIIME MNPOTHBOpPEUYHE, MpolJIemy,
CaMOCTOSITENIbHO yCTaHABIMBATh HCKOMOE U JTaHHOE, (POPMUPOBATH TUTIOTE3Y,
apTyMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

OPOBOJAUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY  HECJIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEIOBAaHUE MO YCTAHOBJICHUIO OCOOEHHOCTEN
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHHUS W BBIBOJBI MO pPeE3yjbTaTaMm
NPOBEAEHHOIO HAONIONEHUS, WCCIEIOBaHUs, OLIEHWBATh JIOCTOBEPHOCTH
MOJIyYeHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIATH
MPEIMOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmaumeii:

BBISIBJISITH  HEJAOCTATOYHOCTh W W30BITOYHOCTh HWHGOpMAallMHU, JAaHHBIX,
HEOOXOUMBIX JIJIsl peUICHUS 3a1a4H;

BbIOMpATh, aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATH U  HMHTEPIPETUPOBATH
UH(OPMAIUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

BbIOMpATh (GOpMY MpeACTaBICHUS HH(POPMALIUU U UIUTFOCTPUPOBATH pelIaeMble
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOM rpauKkoil U uX KOMOUHAIUSIMUY,
OLICHMBATh HAA&KHOCTh HMHGPOPMAIMU TIO KPUTEPHUSM, MPEI0KEHHBIM
y4HUTENEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHnKkaTHBHBbIE YHMBeEpPCAJbHbIE YUeOHbIe 1eiCTBUS:

BOCIPUHUMATH U (POPMYIHPOBATH CYKIECHUS B COOTBETCTBUH C YCIOBHIMH U
HeasiMu OOIIeHHs, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOAY PELICHMS 3aauH,
KOMMEHTHPOBATh NIOJy4YEHHBIN PE3yJIbTaT;



B X0Ji¢ 00CYXIIeHHUsI 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
mpoOJIeMBbl, pelIaeMol 3aJadyd, BbICKA3bIBaTh HJIEH, HALEICHHbIE HA MOUCK
pElIEHUs, COTOCTABIISITh CBOU CYXIEHHUS C CYXKJICHUSIMU JPYTUX YYACTHUKOB
auanora, OOHapyKUBaTh Pa3IMUUe U CXOACTBO MO3UIIHI, B KOPPEKTHOU popme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

e TMPEACTABIATh PE3YJNbTATHl PEIICHHS 3aJa4H, SKCIEPUMEHTA, HCCIIECIOBAaHUA,
MPOEKTa, CAMOCTOATEIHHO BHIOMPATh (hOpMaT BBICTYIUICHUS C YU4ETOM 3ajad
pe3eHTAllMU U OCOOEHHOCTEH ayAUTOPUH;

e TOHMMATh W HCIOJIb30BAaTh IMPEUMYILIECTBA KOMAHIHON W WHIWBHUAYAJIBHOU
paboThI IPU PEIICHUH YYECOHBIX MATEMAaTUUYECKUX 3a]1aY;

e IPUHUMATH 1€JIb COBMECTHOH JEATENbHOCTH, IJIAHUPOBATh OPraHU3AIUIO
COBMECTHO pabOThI, pacpeaensTh BUIbl padOT, JOTOBAPUBATHCS, 00CYKIATh
polLiecC U Pe3ysibTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JTIOJICH;

e y4acTBOBaTh B IPYyMIOBHIX (popMax paboThl (00CYyX)ACHUS, 0OMEH MHEHUSIMH,
MO3TOBbIE WITYpMbl U JIpYTHE), BBINOJHATH CBOI 4YacTh pabOThl H
KOOPAMHUPOBATH CBOU JECHUCTBUS C JAPYTMMHU YJI€HAMU KOMaHbl, OIIEHUBATh
KauecTBO CBOEr0  BKJIaJga B  OOWMKA  OPOAYKT 1O  KPUTEPHSM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiicCTBUS
Camoopranusanus:

e CAMOCTOSITENIBHO COCTAaBJATH IUIaH, AJTOPUTM pEIICHHs 3a7aud (WU €ro
4acTh), BBIOMpATH CIOCOO pelieHus ¢ Y4E€TOM HMEIOIIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

e BJIQJIETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI IMpoliecca U pe3ysibTara
pelIeHrs MaTeMaTUYeCKOM 3a/1auu;

e TMPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUHU 3aJ1ayu,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIECHUBATh COOTBETCTBUE PE3yJbTaTa JAESITEIIbHOCTU MOCTABICHHOW WLENH U

YCIIOBHSIM, OOBSCHATH TNPUYUHBI JOCTIDKCHHS] WM HEJOCTIIKCHHS TICIIH,
HaxXOJIUTh OMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xon1ty o0ydenus B 7 kjacce oOy4aromuics MOJyIUT CICTYIONIUE TPEIMETHbBIC
pe3yJIbTATHI:
Yucjaa ¥ BRIYUCJICHUSA



BoimonusATe, coderas YCTHbIE M THCBMEHHBIE NPUEMBI, apuMeTHuyecKue
JEUCTBUSA C PAllMOHAIBHBIMU YUCIIAMU.

Haxonuth 3HAY€HHs YHUCIOBBIX BBIPAKEHUH, MPUMEHATH pPa3HOOOpa3HbIE
CHOCOObI M TNPUEMBI BBIYMCICHUS 3HAYCHHUH APOOHBIX BBIPAKEHUH, COAEpKalluX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTh OT OAHON (QOPMBI 3amuUcCH 4YHMCEN K APYroil (mpeoOpa3oBHIBATH
AECATUYHYIO POObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JIECATUIHYIO JPOOB).

CpaBHMBATh U YIIOPSIIOYMBATH PALIMOHAIIBHBIE YHCIIA.

OKpyrisaTh yucna.

BpINONMHATE NMPUKUAKY M OLEHKY PE3yJbTaTa BBIYMCICHUN, OLEHKY 3HAYEHUHN
YUCJIOBBIX BBIPAKCHUN. BBINONHATE JOEHUCTBUSA CO CTENEHAMH C HATypAJIbHBIMU
IIOKa3aTEIAMH.

[IpuMeHATh NPU3HAKU JEIUMOCTH, Pa3I0KEHHE HAa MHOXKHUTEIU HATypalbHBIX
quced.

Pemarte MpakTUKO-OPUEHTUPOBAHHBIC 3aJayd, CBA3AHHBIE C OTHOIICHUEM
BEJIMYMH, NPONOPUMOHATIBHOCTBIO BEJIIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUA 3a1ad C YYETOM OIPAaHMYEHMM, CBSA3AHHBIX CO CBOMCTBAMH
paccMaTprUBaeMbIX OOBEKTOB.

AJuire0panvecKue BhIPaKEHUA

Hcnonb3oBath anreOpanvyeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSThH €€ B
IpOLECCe OCBOCHMSI y4eOHOro MaTepuaia.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIPAXKEHUM TMpU 3aJaHHBIX 3HAYECHUAX
IIEPEMEHHBIX.

BoInonHATh npeoOpa3oBaHUs LIEJIOTO BBIPAKEHUS B MHOTOWIEH MPUBEACHUEM
NOJI00HBIX CJIAraeMbIX, PACKPHITHUEM CKOOOK.

BrInosmHAT yMHOKEHHE OJHOWICHA HA MHOTOWIEH U MHOI'OYJIEHA HA MHOTI'OYJIEH,
IPUMEHSTH (POPMYJIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBIIATh  pa3joKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TMOMOILIBIO
BBIHECEHUSI 3a CKOOKHM OOIIEro MHOXKHUTEINS, TPYNIUPOBKHU CJIaraéMbIX, TPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOKEHHUS.

[TpumensTh peoOpazoBaHusi MHOTOWICHOB JUISl PEIICHUS pa3IMYHbIX 337ad U3
MaTE€MAaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEM C HATYPAJIBHBIMU IIOKA3aTeJsIMU IS
peoOpa30BaHus BbIPAXKEHUII.

YpaBHeHMs U HEPABEHCTBA

Pemlare nuHElHBIE ypaBHEHHs C OJHOM NEPEMEHHOM, NPUMEHS IIPaBHIIA
IIEpexo/1a OT UCXOIHOI0 YPAaBHEHMUS K PAaBHOCWIBHOMY eMy. IIpoBepsaTs, sBisieTcs n
YHUCJIO KOPHEM YPABHEHHSI.



[IpumensTh rpaduveckiue METOJbl MPU PEIICHUU JTUHEHHBIX ypaBHEHUH U HX
CUCTEM.

[TonGupath mpuMepsI ap YUCE, ABIISIOMNXCS PEIICHUEM JIMHEHHOTO ypaBHEHHUS
C IBYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IJIOCKOCTU TpaduK JMHEHMHOIO YpaBHEHUS C JByMS
MEPEMEHHBIMHU, MOJIBb3YACh IPpaUKOM, TPUBOJUTH PUMEPHI PEIICHUS YPABHEHHUS.

Pemate cucteMbl JBYX JIMHEWHBIX YPAaBHEHHU C ABYMsS IE€PEMEHHBIMH, B TOM
quciie rpadu4yecKu.

CocTaBisATh U pemaTh JMHEMHOE YPAaBHEHNE WM CUCTEMY JIMHEHMHBIX YPABHEHUI
10 YCJIOBHUIO 3aJlauyd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadu
MTOJyYEHHBIA PE3yJIbTaT.

DOyYyHKIUU

N300paxaTh Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, WHTEPBAJbI, 3alMCHIBATh YHCIIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTMeuarh B KOOPAMHATHOW IUIOCKOCTHM TOYKH IO 3aJaHHBIM KOOpJIWMHATAM,
CTpOUTh rpaduku TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh ¢ NTOMOIIBIO (PYHKIMI U3BECTHBIE 3aBUCUMOCTH MEX1Y BEIMUMHAMMU:
CKOpOCTb, BpEMS, pACCTOSHME, LIEHA, KOJIUYECTBO, CTOUMOCTb, IIPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHne PyHKIUU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpadudeckuid cmocod TPEACTaBlICHUS W aHajdu3a HHPOpPMAIUH,
U3BJIEKaTh U MHTEPHPETUPOBATh MH(OPMALIMIO U3 IpaUKOB peajbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K xoH1ty 00ydenus B 8 kiiacce oOy4aromuiics MOJyYUT CIETYIONIUE TPEIMETHbBIC
pE3yJIbTATHI:

Yucuaa 1 BbIYUCICHUSA

Hcnonb30BaTh Ha4aJIbHbIE PEICTABICHHUS] O MHOKECTBE JIEUCTBUTEIBHBIX YUCEI
JUISI CpaBHEHUS, OKPYTJIEHUS W BBIYUCICHHUM, M300pa)kaTh JIEHCTBUTEIbHBIE 4YMCIIA
TOYKaAMHU Ha KOOPAUHATHOU IPSAMOU.

[IpuMeHATh TOHATHE apPU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOJIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys NpU HEOOXOAMMOCTH KaJIbKYJISATOP, BBIMOJHATH
npeoOpa3oBaHus BhIPAXKEHUM, COAEPKAIIMX KBaJpaTHbIE KOPHU, HCIIONb3Ys CBOMCTBA
KOpHEM.

Hcnonp30Bath 3aMCH OOJIBIINX U MAJIBIX YUCEN C TOMOUIBIO IECATUUHBIX 1po0ei
u creneHel yncina 10.

AJreOpanveckue BbIpaKeHUs

[IpuMeHATh MOHATHME CTENEHM C  LEeIbIM  II0KA3aTEJIEM,  BBINOJHATH
peoOpa3oBaHusl BEIPAKEHUM, COJIEPIKALMX CTEIEHH C LENbIM MOKAa3aTeIEM.



BrINOMHATE TOXAECTBEHHbIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKCHHUI Ha
OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMU U alNre0pandyecKuMu Apo0siMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumensaTh mpeoOpa3oBaHUs BBIPAKEHUM JUIsl PEIICHUS Pa3IMYHBIX 3aJlad W3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATBHOW MMPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemiats nuHeWHBIE, KBaJpaTHbIE YpPAaBHEHUS U pallMOHAIbHBIE YpPaBHEHUS,
CBOJISIILIUECS K HUM, CHCTEMBI IByX YPAaBHEHUI C IBYyMs IEPEMEHHBIMHU.

[IpoBOAUTH MpOCTENILINE UCCIETOBAHNS YPABHEHUN U CUCTEM YPABHEHHI, B TOM
Yyuciie C MPUMEHEHHEM TpaduiecKux MpecTaBlIeHu (yCcTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUI PEILICHHUS], €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT clIOBECHOH (hOPMYTUPOBKH 3aJ1auu K €€ anreOpandeckoi Moaenu
C TIOMOIIBIO COCTABJICHHS] YPABHEHUSI UM CUCTEMbl YPABHEHU, HUHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4 MOJTYyYECHHBIA pPE3yJIbTaT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJISI CPABHEHUSI, OLICHKU, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CUCTEMBI, J1aBaTh I'paUUECKyIo
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[Torumate ¥ WUCMONB30BaTh (YHKIMOHATIBHBIE TOHSATUS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAUEHMs), OMNPEAENATh 3HAYeHHEe (PYHKUUU MO 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y = ki, y =x2, y = x3,y = [X|, y = VX, oImchIBaTh CBOICTBA YNCIOBOIT DYHKIIHH
o e€ rpaduxy.

K xoHIty 00ydenust B 9 kiacce oOy4aromuiics MOJyIUT CIICTYIONINE TPEIMETHbBIC
pE3yJIbTATHI:

Yucia v BIYUCICHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIC U UPPALIMOHATIBHBIE YHCIIA.

BoeimonasaTe apudMeTnueckne ACHCTBUS C PAIMOHATLHBIMU YHCIIAMH, COUYETast
YCTHbIE W TIHChbMEHHBIC NPUEMBI, BBITIOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU
YUCIIaMH.

Haxonute 3HaueHus cTeneHen ¢ LEJbIMU MMOKa3aTeIMU U KOPHEW, BBIYUCIISITH
3HAYEHUS] YUCTIOBBIX BBIPAKECHMUIA.

OKpyrisaTh  JEHUCTBUTENBHBIE YHWCIA, BBIMIOJHATH TMPUKUAKY pe3ysbTaTa
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemiats nuHeiliHble U KBaJApaTHbIE YpaBHEHUS, YPABHEHUS, CBOMSIIMECS K HUM,
npocTeiiire ApoOHO-pallMOHANBHBIE YPaBHEHUS.



Pemate cucTeMsl IByX JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMU U CHCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJIHO YPABHECHHE HE ABJISCTCS JTUHCUHBIM.

PemaTe TekCTOBBIE 3a/1a4 ANTreOPANIeCKUM CITIOCOOOM C TIOMOIIIBIO COCTABIICHUS
YPaBHEHUSI WJIM CUCTEMBI ABYX YPaBHEHUH C JIByMs IEPEMEHHBIMU.

[TpoBoAMTH MPOCTEHIIINE UCCICAOBAHNS YPABHEHUN U CUCTEM ypaBHEHUM, B TOM
YUCJie ¢ MPUMEHEHHEeM TpaduUecKux TMpeacTaBleHnl (yCTaHABIMBATh, MUMEET JIN
YpaBHEHHE WM CUCTEMA YPAaBHEHUH PEIICHUSI, €CITU UMEET, TO CKOJIBKO, U MPOYEE).

Pemare nmMHEHHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, H300pakaTh
pellICHUE HEPABEHCTB HA YHUCIOBOW NPSIMOM, 3alMChIBaTh PEIIEHHWE C IMOMOIIbIO
CHMBOJIOB.

PemaTte cuctemsbl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM
MPSIMOU, 3aIMCBIBATh PEICHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIIEHUH PA3JIMYHBIX 33]1a4.

DOyHKIUU

Pacno3naBaTh GyHKIMHM HM3y4eHHBIX BHIOB. [loka3bpIBaTh CXEMaTUYECKHU

pacIioyio’KeHUEe Ha KOOPAWHATHOH TIOCKOCTH rpadukoB GyHKIwmiA Buga: Y = KX, y = kX
+by=kix,y=ax2+bx+c,y=x3,y= VX, Yy = |X|, B 3aBUCHMOCTH OT 3HAYCHHM
K03 PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth W u300pakaThb CXEMAaTHUYECKH TpauKku KBagpaTHUUHBIX (YHKIIHA,
OIUCHIBAaTh CBOWCTBA KBAaIpaTUUHBIX (QYHKIUI 10 X rpadukam.

Pacno3naBaTe kBajpaTHyHyr (YHKIHMIO TIO (QopMylie, MPUBOAUTH HPUMEPHI
KBaJpaTUYHBIX (DYHKLIMIA U3 peabHOM )KU3HU, (PUBHKH, TEOMETPHH.

Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOrPEeCCHHU

Pacnio3HaBaTh apu(pMETHUECKYI0O U T€OMETPUUYECKYIO MPOTPECCHH MPU Pa3HbIX
crnoco0ax 3aJaHusl.

BbINONHAT,  BBIYMCIEHHS C  WCHOJAb30BaHMEM  (GopMyid N-r0  4YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPecCuid, CyMMbI MEPBBIX N YJICHOB.

N3006paxaTh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPAMHATHOM TIIOCKOCTH.

Pemate 3a1aum, CBSI3aHHBIE C YHCIOBBIMH I1OCJIEA0BATEIBHOCTIMU, B TOM YHCIIE
3alayd M3 peajbHOM KU3HM (C HCIOJB30BAHMEM KaJIbKYyJIATOpa, UU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/t P Konrposbnsie IIpakrnyeckue (p )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AnrebpandecKkue BhIpaKEHUS 27 1 httns://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bubmuoreka [IOK
4 K . D 24 1
OOPAWHATLI H rpaguich. DyrKin https://m.edso0.ru/7f415b90
bu6mmoteka IIOK
IT 1
> OBTOpeHHE 1 0000UIeHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOT'PAMME



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 KUIACC

KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bub6nmmoreka [IOK
1 q .K 1
ncia v BeluuciaeHus. KBaapaTrHele KOpHU 5 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHs ¢ UebiM - bubnuoreka [{OK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bbu6mmoteka [JOK
4 15 1
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie 15 1 bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 PyHKIUH. OCHOBHEIE MOHATH S https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o .4 9
yHiH. HCI0BEIC PyHKLHH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6 2
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10
- 102 6 0

[TPOTPAMME



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 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubnuoreka [{OK
o 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCJIOBBIC ITOCIICIOBATEIIEHOCTH 5 httos://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS bubnmorexa LIOK
7 . 18 1
3HAHUM https://m.edso0o.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble IpeaMeTHBIC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBEPsIeMOro .
00pa3oBaTeJIbLHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Hucna u BIYUCICHUS
11 BoinonHsATe,  coderas  yCTHbIE M INHUCbMEHHbIE  HPHUEMBI,
' apupmMeTHyecKue JeMcTBUS C pallMOHAIbHBIMHU YUCIAMU
Haxogute ~ 3Ha4yeHWs  4YMCIOBBIX  BBIPAXKCHWM,  IPUMEHATH
1.2 pa3zHooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCICHHS 3HAYCHUN JIPOOHBIX
BBIpQ)XEHUI, coJiepKalux OObIKHOBEHHbBIE U JECITUYHbIE JpoOU
[lepexogute 0T oaHOM QopMbl 3amucu 4YMcend K JApYyrou
13 (npeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO 1pO0Bb)
14 CpaBHUBaTh U YIOPSAI0YMBATH PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrisTh uncna
BBINOMHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYUCICHHM, OLEHKY
1.6 3HAQYEHHI YMCIIOBBIX BBIPAKEHUN. BBITOIHATE AEHUCTBUSA CO CTENIEHAMU
C HaTypaJIbHBIMH [TOKa3aTEIIMHU
17 [IpuMeHITh TNpPU3HAKU JAEITUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJbHbBIX YHCEI
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layM,  CBS3aHHBIE C
18 OTHOILIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYHMH,
' MPOLIEHTAMU, UHTEPIIPETUPOBATH PE3YJIbTAThI PELICHHUS 3a/1a4 C YIETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX 0OBEKTOB
2 AnrebpanuecKue BHIPAKCHHS
91 Hcnonb3oBarte  anreOpandyeckyrd TEPMUHOJOTMIO U CHUMBOJMKY,

MPUMEHSATH €€ B MPOLIECCe OCBOSHHSI yUeOHOT0 MaTepuaa




HaxonuTs 3Ha4eHns1 OyKBEHHBIX BBIPAXKCHUH MTPU 3a1aHHBIX 3HAUECHUSIX

2.2
IIEPEMEHHBIX
23 BbimonHATe npeoOpa3oBaHMsl LEJIOTO BBIPAKEHHUS B MHOTOUWIEH
' MIPUBECHUEM TOJO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK
BpINOnIHATE YMHOKEHHE OJHOYIECHA Ha MHOTOYIEH U MHOIOYICHA Ha
2.4 MHOTI'OWIEH, NPUMEHATh (OpMyJIbl KBaJIpara CyMMbl M KBajpara
pa3HOCTH
OcCy1IecTBIATh pa3oKEHNE MHOTOUIEHOB HA MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHMSI 32 CKOOKU OOLIEro MHOMKHTEIS, TPYNIUPOBKU CIaraeMbIX,
npuUMeHEeHHs (HOPMYJT COKPAIEHHOTO YMHOKCHHUS
26 [IpumensTh peoOpazoBaHUsI MHOTOUJICHOB JUUISl PELICHUS PA3JIMYHBIX
' 3a/1a4 U3 MAaTEMaTUKH, CMEXHBIX [TPEIMETOB, U3 PEalbHON IPAKTUKU
97 Hcnons30BaTh CBOMCTBA CTENEHEN ¢ HATYPaAIbHBIMU ITOKA3aTEIAMU JUIS
' peoOpa3oBaHus BBIPAKEHUN
3 VYpaBHEHMSI U HEPABEHCTBA
Pemrate JsMHENHBIE ypaBHEHHUs C OJHOW IIEPEMEHHOMW, IPUMEHS
3.1 IpaBUjIa Mepexoja OT UCXOJHOIO YPAaBHEHHSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTsh, ABAAETCSA JIU YUCIO KOPHEM YPaBHEHUS
3.9 [TpumMeHsATH TpadguuecKkue METO bl IPU PELICHUN TMHEWHBIX ypaBHEHUN
' U UX CUCTEM
3.3 [TonOupats mpUMepsl Hap Yucen, SBISIOMMXCS PELIeHUEM JIMHEHHOTO
' YPaBHEHUS C ABYMS IIEPEMEHHBIMU
Ctpouth B KOOPIAUHATHOM TIOCKOCTH IpaUK JMHEHHOTO YPaBHEHUS C
3.4 JIBYMsl TIEPEMEHHBIMH; MOJIB3YSICh T'paUKOM, MPHUBOAUTH NPHUMEPHI
peuieHust ypaBHEHUs
35 Pemrate cucremsl IByX JTUHEHHBIX YPAaBHEHHM C JBYMS IEPEMEHHBIMU,
' B TOM 4HCIIE TpapUUECKu
CocTaBiATh U pemarh JUHEMHOE YPAaBHEHUE WIM CUCTEMY JIMHEHHBIX
3.6 YpPaBHEHUH M0 YCJIOBHIO 337ja4M, HHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJja4y IT0OJTYyYEHHBIN pe3yJIbTar
4 Koopaunats! u rpadpuku. OyHKIMHA
N300pakaTh Ha KOOPAMHATHOM MNPSIMOH TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, WHTCPBAJbI, 3alMCHIBATh

YU CJIOBBIC TPOMCIKYTKH HA anre6panquK0M SA3BIKC




Ormeuars B KOOpI[HHElTHOfI IIJIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOpJIUHATaM
43 Crpouts rpaduku TuHEHHBIX GyHKIHMH. CTpouTh rpaduk GyHKIUU Y =
' x|
OnwuceiBaTh C MOMOIIBIO (YHKUIUN HM3BECTHBIC 3aBHCHUMOCTH MEXKITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSIHHE, LIEHY, KOJIMUYECTBO,
CTOMMOCTb, TPOU3BOIUTENEHOCTD, BpeMsl, 00BEM pabOTHI
4.5 HaxonuTs 3HaueHune yHKIMK 1O 3HAYCHUIO €€ apryMeHTa
[lonumate rpaduyeckmii cnocod TPEACTABICHUS M aHAIN3a
4.6 nHpopManuy, H3BJICKATh M HMHTEPIPETUPOBATH HHOOPMAIUIO W3
rpaUKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEMN
8 KJIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA
pe3yJabTarta
1 Yucna v BIYUCTICHUS
Hcnonp3oBaTh  HayalbHBIE ~ TPEACTABICHHUS O  MHOXECTBE
11 JeUCTBUTENBHBIX YHCEJ JUIsl CPAaBHEHMS, OKPYIJICHHUSI M BBIYMCICHHH,
' n300pakaTh JEHCTBUTENBHBIE YHCIA TOYKAMH Ha KOOPJMHATHOU
psAMON
[TpumMeHsATH NOHATHE apU(PMETHUECKOTO KBaAPATHOT'O KOPHS, HAXOUTh
19 KBaJ[paTHbIE KOPHH, WCIOJIB3YsS TPH HEOOXOIUMOCTH KaJIbKYJISTOD,
' BBINOJIHATE MPEeoOpa3oBaHusl BBIPAXKEHUH, COJEpIKALIMX KBaJIpaTHbIE
KOpHH, UCIIOJIb3YsI CBOMCTBA KOPHEMN
13 Hcnonp3oBare 3amuck OONBIIMX ¥ MaJbIX YHCEN C TIOMOIIBIO
' JeCATUYHBIX Apo0eil u creneHeit yncna 10
2 AnrebpanyuecKue BHIPAKCHHS
[IpuMeHSATh TMOHSATHE CTENEHH C MENBIM ITOKa3aTelieM, BBIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKCHHUH, COAEPKAIIMX CTENEHH C IENBIM

IIoKa3aTcjIcM




2.2

BBIMONHATE ~ TOXIECTBEHHbIE  MPEOOpa3OBaHUSA  PALMOHAIBHBIX
BBIDOXCHUI Ha OCHOBE IPaBHJ JEHUCTBUU HAJ MHOIOWICHAMU U

anreOpandecKuMu APOOSMH

2.3

PacknanpiBaTh KBagpaTHbIA TPEXUIIECH HA MHOKHUTEIN

2.4

3.1

3.2

3.3

[TpumensaTh mpeoOpa3zoBaHusl BBIPAKCHHUN ISl PEIICHUS Pa3IMYHBIX

3aaa4 U3 MaTEMaTUuKH, CMEXHBIX IIPEAMETOB, U3 peanLHoﬁ IMPpaKTUKH
ypaBHeHI/IH M HEpaBCHCTBA

PemraTe J'IHHefIHBIe, KBaJApaTHbIC YpPaBHCHHUA W pPalUOHAJIBHBIC
YpPaBHCHUA, CBOAAIINECA K HUM, CUCTCMbI ABYX ypaBHeHI/If/'I C AByMs

INEPEMCHHBIMU

[IpoBoauTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUHM H  CHUCTEM
YPaBHEHM, B TOM YHCIIE C IPUMEHEHUEM rpaduuecKuX MpeaCcTaBIeHUN
(ycTraHaBnuBaTh, MMEET JIU YpaBHEHHE WJIM CHCTEMa YpaBHEHUI

peuICHu:A, €CJIM UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioBecHOH  (OpPMYIHpPOBKM 3aiadyu K  e€
anredpanvyecko MOJIENHM C MOMOILBIO COCTABJIEHUS YpPaBHEHUS WIIU
CUCTEMBl ypaBHEHHH, WHTEPIPETUPOBATh B  COOTBETCTBHH C

KOHTEKCTOM 33a]1a4¥ MMOJYyYEHHBIN pe3ybTaT

3.4

4.1

4.2

9 KITIACC

[IpuMeHATHh CBOWCTBA YHCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
peuaTh JIMHEWHbIE HEPABEHCTBA C OJJHON MEPEMEHHON U UX CUCTEMBI,
naBaTh  TpaUYEeCKyr0  WUIIOCTPAIMI0  MHOXKECTBA  PEIICHHI

HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[loHuMaTh ¥ UCHONB30BaTh (PYHKIMOHANbHBIE TOHATHUS M S3BIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuYeHUE
(GYHKIMHU 1O 3HAUEHHUIO apTyMEHTa, ONpPeAesATh CBOMCTBA (PYHKIIUU 110
e€ rpaduky

Ctpouts rpaguKu 3J€MEHTapHBIX PyHKUIUN BUAA: Yy = g y =k/x, y =x2,

y = X3, ¥ = [X|, onuchIBaTh CBOMCTBA YHCI0BOU (QYHKIMU 1O €€ rpaduky




Kon

HpOBepﬂeMbIe NpeAMETHBLIC PE3YJIbTAThI OCBOCHUHA OCHOBHOM

NpoBEpPsieMOro .
00pa30oBaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Hucna u BBIYUCICHUS
11 CpaBHuBaTh M yNOpANOYMBATH PALMOHAIBHBIE U HMPPALMOHAJIBHBIE
' qucia
Beimonsate apudmMeTrnueckue AEHCTBHS C pPalMOHAIBHBIMU YMCIAMH,
1.2 coyeTasl yCTHbIE M IMCBbMEHHBIC IIPUEMBI, BBIIOJIHATh BBIYMCICHUS C
UppalMOHATILHBIMU YU CIIAMU
13 HaxonuTs 3HaueHus cTENEHEH € LENBIMM II0Ka3aTeas MU U KOPHEH,
. BBIUYUCIISATh 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUM
14 OKpyIIsITh NEHCTBUTENBHBIE YHCIIA, BBIOIHATh IPUKUIKY PE3yJIbTaTa
- BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKEHUMN
2 VYpaBHEHMSI U HEPABEHCTBA
"1 Pemarp nuHeiHbIE U KBaIpaTHbIE YPaBHEHUS], YPABHEHHU S, CBOIALIIUECS
. K HUM, IpOCTeNIINe APOOHO-PallMOHAIbHbIE YPAaBHEHUS
Pemate cuctemMsl IByX JTUHEHHBIX YPAaBHEHUM C IBYMs IIE€PEMEHHBIMU
2.2 U CUCTEMBI IByX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBISAETCS
JIMHEWHBIM
Pemate TekcTOBBIE 3a7aun alreOpanuecKuM CIIOCOOOM C TMOMOIIBIO
2.3 COCTaBJICHUS YPAaBHEHMsSI WJIM CHCTEMBI JIBYX YPAaBHEHMHM C ABYMs
IIEPEMEHHBIMU
IIpoBoguTh mpoOCTEHMIINE HCCIEIOBAaHUS YPAaBHEHUH U CHUCTEM
24 YPaBHEHM, B TOM YHCIIE C IPUMEHEHNEM IpaduuecKuX MpeaCcTaBIeHUN
' (Hampumep, ycTaHaBIMBaTb, WMMEET JM YypaBHEHHE WJIM CHCTEMa
YpaBHEHUI pelIeHusl, €ClIu UMEET, TO CKOJIBKO)
Pemarp  nMHENWHbIE  HEpaBEHCTBA, KBAJpaTHbIE  HEPABEHCTBA,
2.5 n300paXkaTh pelIeHre HEPABEHCTB Ha YHMCIIOBOM MPSMOM, 3alHChIBaTh
pEIIEeHNE C TOMOIIBIO CHMBOJIOB
Pemare cuCTEMBI JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
26 BKJIIOYAIOIIME KBAaJpaTHOE HEPAaBEHCTBO, H300pakaTb peElIEHUE

CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpSIMOﬁ, 3aIlIUCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB




2.7

Hcnonbs30BaTh HEpAaBEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4

3.1

OyHKIUU

PacriozHaBath GyHKIMH N3y4eHHBIX BUIOB. [l0Ka3bIBaTh CXEMAaTHUECKH
pacnosokeHne Ha KOOPAMHATHOM IJIOCKOCTH rpadMKoB QyHKINI BUIA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucuMocTH OT 3HauCHHI

KO3 (HUIUEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIUI

3.2

IlokaspiBaTh  CXEMaTUYECKH PpACIOIOKEHHE HAa  KOOPIAMHATHOU
IUIOCKOCTH TpadukoB GyHKIWH Bupa Y = YX, Y = |X| U ommchIBaTh

cBoiicTBa (pyHKIMI

3.3

3.4

Crpouts u wu300pakaTh CXEeMaTHYECKH TpapuKd KBAIPATHIHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKIHUHA MO WX
rpadukam

Pacrio3naBate KBajpaTH4HyI0 QYHKIUIO 10 (QOopMyJie, MPHBOIUTH
NpUMEPHl KBaJpPAaTHYHBIX (PYHKIUH W3 pEAbHOW JKU3HH, (DU3MKH,

reOMETPUH

ApI/I(I)MeTI/ILICCKaSI H TCOMETPHUYICCKAs IMPOTrpeCCuu

4.1

Pacnio3znaBath apuMeTn4ecKyro U reoMeTpPUUYECKYIO IPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINOMHATE BBIYMCIEHUS € MCMOJIb30BaHHEM (GOpMyNl N-TO YieHa
apu(MeTHyecKol U reoMeTpUyYecKoil Mporpeccuii, CyMMbl MEPBHIX N

YJIICHOB

4.3

N3o0paxkaTh 4ieHbl MOCAEA0BATEILHOCTH TOYKAMU Ha KOOPIWHATHOMN

IIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTIAMH, B
TOM YHCJIC 3aJadyu U3 peanLHoﬁ KHU3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, HUPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA
1 Yucna u BeIYMCICHUSA
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0]] OT OAHOW (OPMBI 3amucH
11 npobeit k npyroil. I[loHsTHE panMOHAIBLHOrO 4YHCIA, 3alUCh, CPAaBHEHUE,
YIOPSI0YMBAHUE PALMOHATIBHBIX YHCEI
12 Apudmernueckue necTBUS ¢ pallMOHAIBHBIMU yuciIaMu. Pemenue 3aaa4 u3
' peasibHOM MPAaKTUKK HA 4acTH, Ha IpoOH
13 CreneHb ¢ HaTypaJbHBIM [IOKa3aTeJeM: OIpEIesIeHne, INpeoOpa3oBaHUe
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBIINX YHCEel
14 [IporeHThI, 3aUCh MPOIIEHTOB B BUE ApoOu u Jpoldu B BHJIE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4¥ Ha IIPOLIEHTBI, PELIEHUE 3a/1a4 U3 PEaJIbHOU TPAKTUKU
15 IIpumeHeHne TPU3HAKOB  JEIMMOCTH, PA3JIOKEHHME HA  MHOXHUTEIU
' HaTypaJbHbBIX YHCEI
16 PeanbHble  3aBUCMMOCTM, B TOM 4Mciae TIpsMas M oOpaTHas
' IIPONOPLIMOHAIIBHOCTH
2 Anrebpanyeckue BbIpaKeHUs
21 IlepemeHHBIE, UNCIIOBOE 3HAYEHHUE BBIPAKEHUS C IepeMeHHOU. [lomycTumblie
' 3HAYEHUS IePEMEHHBIX
59 [IpencraBneHue 3aBUCHMOCTH MEXKJy BEJIMYMHAMH B BUIEC (OPMYJIHL.
' Brraucnenus mo ¢popmynam
2.3 [IpeoOpa3oBanre OyKBEHHBIX BHIPAKEHUI, TOMKIECTBEHHO PABHbBIE BHIPAXKEHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
’5 Opnownenbl 1 MHoroueHsl. CreneHb MHOrowieHa. CliokeHHe, BBIYMTAHUE,
' YMHOXEHUE MHOTOWIEHOB
26 @®opMyJIbl COKpPAIIEHHOIO YMHOKEHUS: KBAJApaT CyMMBbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTU KBaApaToB. Pa3nokeHne MHOTOWIEHOB HA MHOXHUTEIH
3 YpaBHeHHS




31 VYpaBHeHHe, KOpEHb YpaBHEHUS, IpaBWJIa TNPEOOpa3oOBaHMs YpaBHEHHUS,
' PaBHOCUJIBHOCTh YPAaBHEHU
3.9 JluHeitHOe ypaBHEHHE C OJIHOM NEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO
' YpPaBHEHUS, PEUICHUE JINHEUHBIX YPAaBHEHUI
33 CocraBiieHre ypaBHEHUI IO YCJIOBHUIO 33/1auyd. PelieHue TEKCTOBBIX 3a/1ay C
' MIOMOIIbIO YPaBHEHUIN
3.4 JluneliHoe ypaBHEHHE C IBYMS ITEPEMEHHBIMH U €T0 Tpaduk
CucremMa JBYX JMHEWHBIX ypaBHEHHH C JAByMs IEpEeMEHHbIMU. PelieHue
35 CUCTEM YPaBHEHMH crocoOOM MOJCTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHU
4 Koopaunats! u rpaduku. OyHKImm
4.1 Koopaunara Toukn Ha mpsmMoin
42 Yucnossle TpoMeXyTKH. PaccTosiHue Mexay AByMs TOUKaMU KOOPAUHATHOU
' MpAMOit
43 [IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Alciucca U opauHaTa
' TOYKH Ha KOOPJIAUHATHOMN TIOCKOCTH
A4 [Ipumepsl rpadukoB, 3aiaHHbIX QopMmyiaamMu. UreHue rpadukoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk pynknuu. CroiicTBa pyHKIMM
4.6 Jluneitnasa ¢pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe pemieHue JUHEHHBIX YPaBHEHUH M CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
11 KBanparueiii kopenb u3 uwncna. IloHstue 00 HppalMOHAIBHOM YHCIIE.
' JecsTruunble MpUOIMKEHNUS HPPALMOHATBHBIX YHCET
CgoiicTBa apu(pMETUUECKHX KBaJpaTHBIX KOPHEH M HMX TPUMEHECHHE K
1.2 peoOpa3OBaHUIO YUCIIOBBIX BHIPAKCHHUN U BBHIYUCICHUSAM. J|eHCTBUTEIBHBIE
yucia
1.3 CreneHb C 1eNbIM MoKaszaTesieM U €€ cBoiicTBa. CTaHIapTHAS 3alKCh YUcia




AnrebpanuecKue BHIPAKCHUS

2.1 KBagparssiii TpEXUsIeH, pa3iIoKEHUE KBAJPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanyeckas Apodb. OCHOBHOE CBOMCTBO airedpandeckoi qpoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JEJICHHAE alre0pandeckux Ipodei
2.4 ParnmonanbHbie BEIpa)KeHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHMs U HEpaBEHCTBA
31 KBanpaTtHoe ypaBHeHue, (hopMyiia KOpHEH KBaApaTHOIrO ypaBHeHus. Teopema
' Buera
3.2 Pemenue ypaBHeHUH, CBOIAIIMXCS K JUHEUHBIM U KBaAPATHBIM
3.3 [pocreiimme qpoOHO-palMOHATBHBIE YPAaBHEHUS
I'padmueckas uHTEpHpeTaNns YpaBHEHHUNA C JBYMSI IEPEMEHHBIMH M CUCTEM
3.4 JUHEWHBIX YpaBHEHUH ¢ IBYMs nepeMeHHbIMHU. [IpuMepsl pelieHus cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH
3.5 Pemenue TeKCTOBBIX 3a71a4 alreOpandecKuM criocooom
3.6 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0HON NTEPEMEHHON
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JIuHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHOU
3.10 CucTeMbl TUHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 DOyHKIUA
1 [Honstue pynkuuu. O6macTp onpeneaeHus: 1 MHOXKECTBO 3HAUEHUH QyHKIUH.
' Crioco0b! 3a1aHus PYHKIUH
4.2 I'paduk dpynkunu. Urenue cBoicTB GyHKIMHU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIMH, OTpakKAIOUIUX PeaTbHbIE TPOLECCHI
W @OyHKUIMHU, OIUCHIBAIOIIME TMPSAMYI0O M OOpaTHYIO MPOIMOPIHOHAIBHBIE
' 3aBHCUMOCTH, UX TpapuKu
4.5 @yHKIMU Yy =X7, y = X?
4.6 Oyukuuu y = [1X, Y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHUN

9 KITIACC




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1 Yucna ¥ BBIYUCIICHUS
11 PanyonanbHple uMcnna, MppalMOHAIbHBIE 4YHCIA, KOHEYHbIE U OECKOHEUHbIE
' JECSTUYHBIE ApOOH
MHO0€eCTBO 1E€HCTBUTEIbHBIX YUCEN, IEHCTBUTENBHBIE YHCIIa KaK OECKOHEUHbIE
19 JecATUYHbIe 1poOH. B3anMHO OJJHO3HAYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHUCTBUTENBHBIX YMCEN U KOOPAUHATHOMN npsMoil. CpaBHEHHE NEHCTBUTENBHBIX
qucel
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMHI YHCIAMU
W3mepenus, npubamKeHus, oleHKU. Pazmepbl 00bEKTOB OKpY’KaIOLIET0 MHUpAa,
14 JUINTEIBHOCTh TPOLIECCOB B OKpy:karomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb NpuOImkeHus. Okpyrienue uucen. Ilpukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUM
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OJHON TEpEMEHHON
2.2 JInneiniHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JIMHEWHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHH, CBOASIINXCS K KBaAPATHBIM
24 bukBanpaTtHoe ypaBHeHue. [IpuMeps! penienus ypaBHEHUN TPETbEN U Y€TBEPTOM
' CTEMEHEN Pa3yIOKEHUEM HA MHOXKUTEIN
2.5 Pemenne npoOHO-paliMOHANbHBIX YPABHEHUN
2.6 Cucremsl ypaBHEeHUNI
2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cuctem ByX JTMHENHBIX YPaBHEHUM C ABYMs IEPEMEHHBIMU
29 Pemenue cucrem nByX ypaBHEHMi, OHO M3 KOTOPBIX JIMHEHHOE, a JAPYroe —
' BTOPOM CTETIEHU
2.10 I'padmueckas nHTEpHIpeTaLlUs CUCTEMBl YPaBHEHUH C IBYMsI IEpEMEHHBIMU
211 Perienue TeKCTOBBIX 33a7a4 allreOpandeckuM crocoOom
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemennie nTMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOU
2.14 PereHne cucreM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBa
216 I'paduueckas mHTEpHpeTanys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS

NEPEMEHHBIMU




OyHKIMU

KBagparuunas ¢ynknus, e€ rpadpuk u cBoiictBa. [lapabona, KOOpIMHATHI

3 BEPIIUHBI MTapadobl, 0OCb CAMMETPUU MApaOOJIbI

3.2 I'paduku pyukiuit y=kx, y=kx+b u ux cpoiictea

3.3 I'paduku pyukiuit y=K/X, y = X’ 1 ux cBOMCTBa

3.4 I'paduku GyHkMit , 1 UX CBOMCTBA
4 YucnoBble OCIEN0BATEIBHOCTH

i1 Omnpenenenue M crocoObl 3aJjaHUsl YUCIIOBBIX MOCJIENI0BATEIbHOCTEH. 3aJaHue
' MOCIIE0BATEIBLHOCTH PEKYPPEHTHOM PopMyioii U hopMyIioi N-ro uieHa

42 Apudmernueckas mporpeccusi. Dopmynbl N-ro  uieHa apupMETHYECKON
' MIPOTPECCUU, CYMMBI ITEPBBIX N YWICHOB

43 I'eomerpuueckas mnporpeccuss. PopMmynsl N-ro  WIEHa TIe€OMETPUYECKON
' MIPOrPECCUU, CYMMBI MIEPBBIX N YICHOB

14 N3o0paxkeHne 4YineHOB apu(PMETHUECKOH U TeOMETPUYECKONW Mporpeccuit
' TOYKaMH Ha KOOPJAMHATHOM IIJIOCKOCTH. JINHEWHBIN U SKCITIOHEHIIMAIBHBIN POCT

4.5 Cno>xHbI€ TPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMPoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
olepaly HaJl MHOYKECTBAaMH; YMEHHUE ONEPUPOBaTh MOHATUAMU: Tpad,
CBSI3HBIN Trpad, AepeBO, IUKI, MPUMEHATh UX MPU PEUICHUH 3a]ad;
YMEHHE HCIIOJIb30BaTh Ipauyeckoe MPEICTaBICHUE MHOXKECTB JUIS
OMMCaHUs PEaTbHBIX MPOIIECCOB M SABICHUH, MPU PEUICHUH 3a/ad U3

JIPYTUX Y4EOHBIX MTPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMH: ONPEACICHHUE, aKCHOMa, TEOPEMA,
JOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH NPHUMEPbl WU KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBAaHU M

YMeHue omnepupoBaTh MOHATHAMHU: HATypaJlbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JI€TUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJb YHCIa, OOBIKHOBEHHAs ApOOb M
necsTuuHas apoOb, CTaHIAPTHBINM BUJ YHCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE YHUCJIO, apu(METUUYECKHIl KBaJpaTHBIM KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHUCIaMH, CpaBHUBaTh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISTh YHCIAa Ha KOOPAWHATHON
NpsIMOM, OKPYIJIATh YHUCIA; YMEHUE JeNaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBII KOpeHb, MHOTOWIEH, anredpanyeckas
npo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENeHU
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPacdy€Tel MO (Qopmylam,
npeoOpa3oBaHusl LENbIX, JIpOOHO-PAllMOHAIBHBIX BBIPDAKEHUH U
BBIPAKEHUI C KOPHSIMH, PA3JI0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM YHUCJIE C UCIIOJIb30BaHUEM (DOPMYJI pa3HOCTH KBAJPaTOB U KBajpaTa

CYMMBI U PAa3HOCTH




YMeHue onepupoBaTh MOHATUAMU: YACIOBOE PABEHCTBO, YPaBHEHUE C
OIHOM NEPEMEHHOHM, 4YMCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE pellaTh JUHEHHbIE U KBAJAPATHBIC ypPABHEHUS,
IpOOHO-pALlMOHATIbHBIE YPABHEHUS C OJHOM INEpPEeMEHHOH, CHCTEMBbI
JBYX JMHEHHBIX YPaBHEHWH, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCIIE IIPU PELLICHUH 33/1a4 U3 IPYTUX IIPEIMETOB U
IIPAKTUYECKUX 3a/1a4; YMEHHUE UCII0JIb30BAaTh KOOPANHATHYIO IPSIMYIO U
KOOP/JMHATHYIO TUIOCKOCTh Ui M300paXCHHs pEIICHUH ypaBHEHHH,

HCPABCHCTB U CUCTEM

YMeHue onepupoBarh MOHATUSAMH: GYHKIHS, TpadhuK QYHKIUN, HYIH
(bYHKIII/II/I, IMPOMCIKYTKH 3HAKOIIOCTOAHCTBA, IPOMEIKYTKH BO3paCTaHUAA,
yObIBaHUsI, HAHOOJIbIIEC U HAUMEHBILCEe 3HAUCHUS (DYHKIMU; YMCHHE
OIICpHUPOBATh MOHATHUAMHU: HpsAMasd HNPONOPHHOHAIBHOCTD, JIMHEHHAs
GyHkuus, KBagpatuuHas (YHKIHs, oOpaTHas MpPONOPLUOHATIBHOCTD,
napabona, TunepOona; yMeHHe CTpouTh rpadukm  QyHKIHIA,
UCTIONIb30BaTh TpadUKU Ul ONpEAETICHUs] CBOWMCTB IPOIECCOB U
3aBUCHUMOCTEH, /Ui peleHus 3a/1a4d U3 ApyruX y4eOHbIX MPEIMETOB U
peaNbHOM )KU3HU; YMEHHUE BBIPAXaTh POPMYIaMU 3aBHCUMOCTH MEXKTY

BEINM4YnHaMn

YMenmne ONCprUpoOBaThH IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrPecCHH;  yMEHHe
UCIOJIb30BaTh CBOWMCTBA IOCJENI0BATEIbHOCTEHN, (OPMYINIBI CyMMBI U
o0IIIero 4jeHa MpH pelieHuH 3ajad, B TOM 4YMCJe 3a/1ad U3 JPYTUx

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue peliaTth 3aJlaud pa3HbIX TUIOB (B TOM 4YMCJIE Ha MPOIEHTHI,
JIOJIU U YacTH, IBUKEHUE, padoTYy, IEHy TOBaPOB U CTOMMOCTh MOKYITOK
U YCIyr, HaJOTH, 33Ja4d M3 OOJACTH YNpaBJIECHUS JHUYHBIMH U
ceMeHbIMU (PUHAaHCAMU); YMEHHE COCTABIISTh BBIPAXKECHUS, ypaBHEHMUS,
HEpPAaBEHCTBA M CHUCTEMBI [0 YCIOBUIO 3aJa4d, HCCIENOBaTh
MOJIyYEHHOE PEIEeHUE U OIEHUBATh MPABI0NOJ00HOCTh MOTYYEHHBIX

pe3yJIbTaToOB

YMeHue onepupoBaTh HMOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd4, JOMaHasi, yroJjl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN

U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, MPSMOYTOJbHBIA TPEYTrOJbHUK,
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11

12

13

Me/nraHa, OMCCeKTpUca M BBICOTA TPEYTOJbHHKA, YETHIPEXYTOJIBHUK,
napajuieniorpaMM, pomO, TpPSIMOYTOJIBHHUK, KBaJpar, Tpamemus;
OKpPYHOCTb, KpYT, KacaTeibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
KU3HU, Ha HAXO0XKJEHUE I€OMETPUYECKUX BEJIMYUH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB Guryp u (hakros

YMeHue onepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbBHUKOB; IapalIEIbHOCTh M IEPIEHAUKYJSAPHOCTh IMPSIMBIX,
yroJl MEXAY HpSAMBIMH, HEPIEHIUKYJSIP, HAKIOHHAs, IPOEKLUS,
noobue ¢puryp, mogoOHbIe TPEYTOJIBHUKH, CAMMETPHSI OTHOCUTEIIBHO
TOYKM W NIPSAMOM; YMEHHE paclo3HaBaThb PABEHCTBO, CUMMETPUIO U
nonobue (uryp, napauiebHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyZKaromemM MHUpe

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIoj
(BeqiMuMHA yrjla, CUHYC U KOCHUHYC yIjla TPEYroJbHUKA), IUIOLIA/b;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIleM
MHUpE; YyMEHHE MPUMEHATh (OpPMyJbl TMEepuMeTpa U  IUIOIMIATU
MHOTOYTOJIbHUKOB, JJIUHBI OKPYXHOCTH M IUIOIIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO TapauleJieNuesla; yYMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYIOJBHUKA,
teopemy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  AJIs

BBIYMCJICHUA JJINH, paCCTOHHI/II\/’I, IIoIaaei

YMmenue wu3zo0paxkaTb IUIOCKME (UIYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPHl OT pPYKHU, C TOMOULIBIO YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY MWIIU

CHUMBOJIbLHOMY OIIUCAHUTIO

YmMmenue OIICPpHUPOBATH INOHATHUAMMU: npsAMOYTOJibHasA CUCTCMa
KOOpJAUHAT, KOOpPAUHAThI TOYKHU, BEKTOp, CcymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKATIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMEHUE HUCIOJB30BATH BEKTOPBI M KOOPAWHATHEI JJIA MNPEACTABICHUS
AAaHHBIX U PCIICHUA 3a/1a4, B TOM YUCJIC U3 JPYTUX y‘-ICGHBIX npeaMcEToOB

Y peaJbHOU KU3HU
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YMeHue OnepupoBaTh IOHATHSAMHU: CTOJIOMKOBBIE M  KPYTOBBIC
auarpamMmbl,  TaOnMWIBI, cpeqHee  apuMETHYEeCKoe, MeIuaHa,

HauOoJIbIlIeE W HAaWMEHbBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;




yMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH H  NPEoOpPa3OBBIBATH
uHGOpMalLMIO, MPEJICTABICHHYI0 B TaliMLIAX M Ha JuarpaMmax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pealbHBIX IPOLECCOB U
ABJICHUM; yMEHME paclo3HaBaTb M3MEHYMBBIC BEIMYMHBI B

OKPYKaIOILIeM MUPE
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YMeHue onepupoBaTh TMOHATUSIMHU: CIyYalHBIA OMBIT (CIIy4alHbIN
AKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy4aifHOTO OTBITA, CIIyYailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOATHOCTH CIyYaWHBIX COOBITUH B OMBITaX C
PaBHOBO3MOKHBIMH DJIECMEHTAPHBIMH COOBITHSIMH; YMEHHUE pelIaTh
3aJla4y METOJIOM OPraHHW30BAHHOTO TMepedopa U C HCHOJIb30BAHUEM
MpaBWJIa YMHOXXCHUS;, YMEHHUE OIICHHBATh BEPOSTHOCTH pPEaTbHBIX
COOBITUN W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHI B OKPYXAlOIIeM MHPE H B IKH3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TI0 POJIBIO B MACCOBLIX ABJICHUAX
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YMeHue BbIOMpaTh NOAXOASIIMNA W3YYEHHBIM METON AJIs pPELIeHHS
3ala4d, MPUBOJUTH IPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U JKU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBbHBIE  BBIAIOIIMECS  PE3YJbTATHI,
IIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, NPUBOJIUTH
IIPpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

1 Uucna v BBIYUCICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1o OOBIKHOBEHHBIE U JIECATHUHbIE APOOU, MPOLIEHTHI, 0ECKOHEYHBIE TEPUOTUIECKIE
' npobu

1.3 Panmonanehbie yncna. ApudmMeTndeckue onepainuy ¢ pauoHaIbHbIMUA YHCTIaMU

14 JleiicTBUTENbHBIC YHCTA. ApPUPMETHYSCKHUE OIEpallH C JICHCTBUTEIBHBIMU
' YUCIaMHU

L5 [TpuOnmkEHHBIC BBIUMCIICHHS, TpaBUIa OKPYIJICHHUS, NPHUKHAKA W OICHKA
' pe3yabpTaTa BEIYMCICHUN
2 Anrebpanyeckue BEIpaKCHUs

2.1 BbykBeHnHble BbIpakeHHs (BBIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenenb ¢ uensiM nokazaresneM. CTENeHb C PalMOHAJIBHBIM IOKA3aTeNIeM.
' CBoiicTBa cTeneHU

2.3 MHorouieHbI

24 Anrebpandeckas 1po0b

”E Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIIECHH. Hencreus c
' apupMETHIECKUMH KOPHSIMH HaTypaIbHOW CTETICHU
3 VYpaBHEHUs 1 HEPABEHCTBA

31 Hensle u npoGHO-panvioHanbHble ypaBHEHHS. CHCTEMBI UM COBOKYIHOCTH
' ypaBHEHUH

39 Lensie u apoOHO-parmoHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3aa4
4 Uucnoble mOCiIeI0BATETbHOCTH

4.1 ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUS MOCJIEA0BATENLHOCTEN

42 Apudmernueckas u reomerpuueckas mnporpeccud. dopmyna  CIOXKHBIX
' MPOLIEHTOB




OyHKIMU

OyHKIMSI, CHocoObl 3amaHus  (YHKIIHH.

I'papux  ¢ynkmuu. Obmacth

OTIpeJIeJIeHUs] U MHOKECTBO 3HaueHui ¢pynkumu. Hynu dynkmum. [IpomexyTku

5.1. 3HAKOIIOCTOAHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (GYHKIMHM. MakCUMyMbl U
MUHUMYMBl (pyHKiuu. Haunbomnbinee m HamMmeHblliee 3HaueHUEe (QYHKIMU Ha
MIPOMEKYTKE

6 KoopanHaTsl Ha IpsIMOi U TUIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA

7.2 Tpeyronbauk

7.3 MHOTroyroasHUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 W3mepeHune reoMeTpudeckix BeJIMYUH

7.6 BekTopsl Ha TIOCKOCTH

8 BeposiITHOCTh U cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositHocTh

8.3 KombunaTtopuka

8.4 MHosxecTBa

8.5 I'pader




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaTtematuka. Anredpa: 7-i kiacc: 6a30BbIi ypOBEHb: yueOHUK; 15-¢ n3manmue,

nepepaboranHoe MaxkaperueB FO.H., Munmaioxk H.I'., HemkoB K.W. u nip.; nox
enakiuen TensikoBckoro C.A. AkimoHepHoe oOmiecTBo «M3naTenbeTBoO

«IIpocBereHue»

» MaTtematuka. Anredpa: 8- kiacc: 6a30BbIi ypOBEHb: yueOHUK; 16-¢ n3manue,

nepepadboranHoe MaxkaperueB FO.H., Munmaiox H.I'., HemkoB K.W. u nip.; nox
enakiuen TensikoBckoro C.A. AkimoHepHoe oOmiecTtBo «M3naTenbcTBO

«IIpocBereHue»

» MaTtematuka. AnreOpa: 9-i kiacc: 6a30BbIi ypOBEHb: yueOHUK; 15-¢ n3manmne,

nepepaboranHoe MaxkaposrueB FO.H., Munmaiox H.I'., HemkoB K.W. u nip.; nox
enakiuen TensikoBckoro C.A. AkimoHepHoe oOmiecTtBo «M31aTenbcTBO

«IIpocBerenue»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



