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MHNOACHUTEJIBHAA 3ATIMCKA

AnreOpa sIBISIeTCS. ONHUM U3 ONOPHBIX KypPCOB OCHOBHOTO 00IIeT0 00pa3oBaHHUs: OHA
obecrieunBaer U3ydeHue APYrux AUCHUILINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK M TyMAaHUTAPHOTO [IUKIIOB,
e OocBOeHHME HEOOXOAMMO IJisi MPOJODKEHHS oOpa3oBaHWS M B TMOBCETHEBHOH >KU3HU. PaszButHe y
00y4aroMXCs HAyYHBIX MPEICTABICHUN O MPOUCXOKICHUHM U CYITHOCTH aJireOpanyecKux aOCTpakIiuii,
crocobe OTpakeHWs] MaTeMaTH4YeCKOW HayKOW SBICHHH W TPOIECCOB B MPHPOAE W OOLIECTBE, POIH
MaTEeMaTHYECKOr0 MOJACIMPOBAHUSA B HAYYHOM IO3HAHWU U B MPAKTUKE CIOCOOCTBYET (POPMHPOBAHUIO
HAaY4YHOI'0O MHPOBO33PCHUA M Ka4YCCTB MBINUICHUA, HeO6XOI[I/IMI)IX IJid ajarnTtaiu B COBPEMCHHOM
nudpoBom obriecte. M3ydeHue anreOpbl oOeclieuMBacT pa3BUTHE YMEHHs HaAOJI0JaTh, CPAaBHUBATH,
HaXOoOUTbL 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTHU MBINUJICHHUA, CHOCO6HOCTI/I APryMCHTUPOBAHHO
00OCHOBBIBATh CBOM JICHCTBUSI W BBHIBOABL, (popMynHpoBaTh yTBepkieHus. OcBoeHHe Kypca anreOpbl
obecrieunBaer pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYarolMXCs: OHM HCIOJB3YIOT JEAYKTHBHBIE H
WHIYKTHBHBIE PacCyXJeHus, 0000IIeHne 1 KOHKPETHU3aInIo, abcTparupoBanie U ananoruto. O0ydeHue
anreOpe MmpejrnonaraeT 3HaYUTENbHbI 00bEM CAaMOCTOSTENBHON JEITENFHOCTH 00yYarOIMXCsl, TOITOMY
CaMOCTOSTEIILHOE PEIICHHUE 3a]1a4 SBJISETCS peatn3aluei e TeTbHOCTHOTO MPUHITUITA O0YIeHHSI.

B crpykrype mporpaMmbl y4eOHOro Kypca «AnreOpa» jisi OCHOBHOTO OOIIEro oOpa3oBaHUs
OCHOBHOE MECTO 3aHUMAIOT COJIepPKATENbHO-METOqUUeCKHe JIMHUKM: «Uucna W BBIYMCICHHUS,
«Anrebpandeckne BBIPOKEHHS», «YpaBHEHUsT W HepaBeHCTBa», «DyHkium». Kaxknmas w3 3THX
COZIEP)KATEIbHO-METOAUYECKUX JIMHUM pa3BUBAECTCS HA MNPOTSHDKEHUM TPEX JIET U3YYEHMs Kypcea,
B3aMMOJICHCTBYSI C OPYTUMH €ro JHHHSIMA. B Xome wu3ydeHus y4eOHOro Kypca OOydarommmcs
MPUXOJUTCH JIOTUUCCKU pacCCyXAaTh, UCIIOJIL30BATh TeOpeTI/IKO'MHO)KeCTBeHHBII\/'I s3bIK. B cBsI3M ¢ 5 THM B
nporpaMMmy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOPhIC OCHOBBI JIOTHKH, MPEICTABIICHHBIE BO
BCEX OCHOBHBIX paslefiax MaTeMaTHYecKOro oO0pa3oBaHUS W CIOCOOCTBYIOIIME — OBIAICHHUIO
00y4aloMMMHCS OCHOB YHWBEPCAJHHOIO MaTeMaTH4ecKoro si3pika. ComepikaTenbHOH M CTPYKTypHOU
0COOCHHOCTHIO YIEOHOT0 Kypca « Anredpay sSBISIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conmepxxanve nuHMHM «YWcina M BBIYUCIEHUS» CIYKUT OCHOBOW ISl JAJIbHEHIIEro H3y4eHHus
MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHIO y OOYJarOMUXCS JIOTUYECKOTO MBINUICHUS, (HOPMHPOBAHUIO
YMEHHSI TIOJIb30BAThCS aJTOPUTMAMHM, a TaKXKe MPHUOOPETeHHI0 MPAKTUYECKUX HABBIKOB, HEOOXOAWMBIX
JUTA TIOBCETHEBHOW >KM3HU. Pa3BuTHE MOHATHSA O YWCIIe HA YpPOBHE OCHOBHOTO 0OmIero 0oOpa3oBaHUA
CBS3aHO C pAalMOHANGHBIMA ¥ HPPANHOHAIBHBIMHA YHCIaMH, (OPMHUPOBAHHEM TIPEACTaBICHUNH O
NEHCTBUTEIIEHOM 4YHCIIEe. 3aBepIIeHHE OCBOSHHsI YWCIOBOW JIMHHH OTHECEHO K CpeaHeMy o0ImemMy
00pa3oBaHUIO.

Conepxanve nByX anreOpanmdecKuX JTUHUA — «AnreOpanveckrue BBIpRXXKEHUS» U «YPaBHEHUS U
HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHWIO Yy OOYyYalOMIMXCS MaTeMaTHYecKOro armapara,
HEOOXOAMMOTO ISl PEIIeHns 3a/1ad MaTeMaTHKH, CMEXHBIX TPEAMETOB U MPAaKTHKO-OPHEHTHPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro o0miero oOpa3oBaHWsl y4eOHBI MaTepwal TPYIIHAPYETCS BOKPYT
paIoHaIbHBIX BEIpaXeHUH. Anredpa JeMOHCTPHPYET 3HAUYCHHE MAaTEeMaTHKU KaK S3bIKa TSI TOCTPOSHHUS
MaTeMaTHYeCKNX MOJICNed, OMMCaHUs MPOIECCOB W SBICHUHN peanbHOro mmpa. B 3amaum oOydeHus
anrebpe BXOIAT TaKKe AallbHEHINee pa3BUTHE AITOPUTMHYECKOTO MBIINUICHUS, HEOOXOTUMOro, B
YaCTHOCTH, JJISl OCBOEHHS Kypca MH(POPMATHKH, ¥ OBIAJCHWE HABBIKAMHU JIENYKTUBHBIX PaCCYKICHHM.
[IpeoOpazoBanue CHUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXKEHHUs, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxxanve (pyHKIIMOHATBHO-TpAUUECKOW JIMHUU HAIeJIeHO Ha IOJydeHHE OOy4arolIMMUCS
3HAaHUWA O (YHKIUSAX KaK BaKHEUIIeH MaTeMaTHYecKOW MOJENW JUIsl ONMHCAHWUS W HCCIeNOBaHUS
Pa3HOOOpa3HBIX IMPOIECCOB W SBJICHWH B IMpHpoae M obmiectBe. V3ydueHne martepuaia CHOCOOCTBYET
pa3BUTHIO Y OOydYalONMXCS YMEHHS WCIONb30BaTh PA3IHYHBIE BEIPA3UTENBHBIE CPEACTBA S3bIKa
MaTeMaTHKH — CJOBECHbIE, CHMBOJHMYECKHE, TrpadUueckue, BHOCHT BKIad B (HOpMHpPOBaHHE
MPEACTABIEHUH O POIM MaTEMAaTUKU B Pa3BUTHH LUBUIM3ALNN U KYJIbTYPHI.



CormacHo yueOHOMYy miaHy B 7-9 kiaccax usydaercss yueOHBIH Kypc «Anredpa», KOTOPBIH
BKJTIOYAET CJIEAYIOIINE OCHOBHBIE paslenbl colepkanus: «Uncna W BBIUMCICHUS», «ANredpanmyecKue
BBIPQXXCHHS», «Y paBHEHHSI M HEPaBEHCTBa», «DYHKIIHUNY.

Ha uzyuenune yuebHoro kypca «Anredpa» orBonutcs 306 yacos: B 7 kimacce — 102 vaca (3 yaca B
Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kimacce — 102 yaca (3 yaca B HEJEIIO).



COJAEPXKXAHUE OBYYEHUA
7 KJIIACC

Yucna v BbIYUCIEHUS

Jpobu OOBIKHOBEHHBIC U JIECATUYHBIC, MEPEXOA OT OMHOW (OPMBI 3amuch Jpo0eid K IpYrou.
ITonsiTue pallMOHAJIBHOI'O 4ucCJjia, 3alllCb, CpPaBHCHUC, YIOPAAOUYMBAHHUEC pPALOMUOHAJIBHBIX YHCECII.
Apudmerndyeckue ACHCTBUS C pallMOHAJBHBIMUA YHCIaMH. PemieHue 3afad W3 peanbHOM MPAaKTUKA Ha
4acTH, Ha JIPOOH.

Crenenb ¢ HaTypaJbHBIM TOKa3aTelleM: OmpejelieHre, MpeoOpa3oBaHne BBHIPAKCHUI HA OCHOBE
OIIPENENICHHS, 3aiCh OONBIIMX 4Kcell. [IpOLEeHTHI, 3amKuch MPOIICHTOB B BUJE IPOOHM U IpOOU B BHUJC
IIPOLCHTOB. TpI/I OCHOBHBIC 3aJa4y Ha MPOLUCHTHLI, PECHICHUEC 3a/1a4 U3 peanLHoﬁ ITPaKTUKH.

HpI/IMeHeHI/Ie IIPHU3HAKOB JICINMMOCTH, Pa3JIOKCHNE HAa MHOKHUTEIN HaTypaJIbHbIX YUCEIIL.

Peanburie 3aBUCUMOCTH, B TOM YUCJIC IIpsAMas U o6paTHa51 IpOoNnoOpIHOHAIBHOCTH.

Aare0dpanyeckue BbIpaKeHUS

IlepemenHble, YHUCIOBOE 3HAYEHUE BBIpAKEHUS C IiepeMeHHOoM. JlomycTumble 3HaudeHUs
MMEPEMECHHBIX. HpeI[CTaBJ'IeHI/Ie 3aBUCUMOCTU MECXKIY BCIWMYHMHAMU B BHU/C q)OpMy.HBI. Breraucnenus 1o
dopmynam. [IpeoOpa3oBaHue OYKBEHHBIX BBIPAKEHHH, TOXJICCTBEHHO PaBHBIC BBIPAKEHHS, MpaBUIa
npeoOpa3oBaHus CyMM U IPOM3BENCHHI, IpaBUiIa PACKPBITHS CKOOOK M TIPUBEICHHUS ITOJO0OHBIX
ClTaraeMpIX.

CBO¥iCTBa CTENEHH C HATYPaJIbHBIM ITOKAa3aTENIEM.

OHHO‘IHCHBI n MHOrowieHsl. CTeneHpr MHOIOYIEHA. CHO)KCHI/IC, BBIYUTAHUEC, YMHOXCHUC
MHOroujieHoB. PopMyJibl COKpaIllEHHOIO YMHOXKEHHUS: KBaJpaT CyMMbl U KBajpaT pasHocTh. Popmyna
Pa3HOCTH KBaJpaToB. Pa3ioeHne MHOTOUIEHOB Ha MHOKUTEIH.

YpaBHeHHS M HEPaBEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMs, IIpaBWlIa IpeoOpa3oBaHUs YPaBHEHMS, PABHOCUIBHOCTh
YpaBHEHUH.

JIuHeliHOEe ypaBHEHHE C OJHOW TMEPEMEHHOW, YMCIO0 KOPHEW JMHEWHOro ypaBHEHMS, PEIleHHE
JTUHEHHBIX ypaBHeHWU. CocTaBiieHWE YpaBHEHWH IO YCIOBHIO 3ajadd. PerneHme TEeKCTOBBIX 3amad C
[OMOILBIO YPABHEHUH.

JluneliHOe ypaBHEHHE C ABYMS IEpEMEHHBIMU U ero rpaduk. Cucrema AByX TUHEHHBIX ypaBHEHHN
C IByMs IepeMeHHbIMH. PemieHue cucteM ypaBHEHUH cIIOCOOOM IOACTaHOBKU. lIpmmepsl pemieHus
TEKCTOBBIX 3a/1a4 C [IOMOLbIO CUCTEM YPaBHEHHM.

DyHKIUH

Koopnuuara Toukn Ha npsamoi. UucioBble IpoMexyTKH. PaccrosiHue Mexay AByMsl TOUYKaMU
KOOPJIUHATHOM HpsSIMOH.

[IpsmoyromeHast cuctema koopawHat, ocu OX m Oy. AlGcumcca W oOpauHATa TOYKH HA
KoopauHaTHOU miockocTH. [lpumeps! rpadukos, 3amaHHbIX (opmynamu. UteHue rpadukoB peanbHBIX
3aBucuMoctet. [lonstue ¢ynkumn. ['paduk Gyakumu. CsolictBa QyHkuunil. JluHelHas QyHknns, eé
rpaduk. I'padux dyukiuu y = |X|. [padudeckoe perneHune IMHEHHBIX YPABHEHUN U CHCTEM JHHEHHBIX
YpaBHEHUH.

8 KVIACC

Yucna v BBIYUCICHAS

KBanpathslii kopens n3 uucna. Ilonstue 06 uppaunonansHoM ymcie. [lecsiTuuHble TPUOIHKEHNS
uppauMoHalIbHbIX uucen. CBoiicTBa apu(METHYeCKHX KBaJIpaTHBIX KOpHEH M HUX IpPUMEHEHHE K
peoOpa3oBaHNIO YHCIOBBIX BEIPAXKEHUI M BBIYUCICHUSAM. [lelicTBUTEIbHBIC YUCTA.

Crenesb ¢ LENbIM MMOKa3aTelneM U €€ cBoricTBa. CTaHgapTHas 3alKch YKCTa.

AureOpandecKue BhIpakeHUsIAJIredpanyecKue BbIpasKeHus1

KBagpaThslil TpéxuiieH, pa3noxKeHHe KBaJpaTHOrO TPEXUIECHA HA MHOXKHUTENH.



Anrebpanueckass apoOb. OCHOBHOE CBOWMCTBO anreOpandeckoit aApoOu. CloxeHUE, BhIYMTAHUE,
YMHOXEHUE, JIeJIeHN e anredpandeckux ApoOei. PannoHnanbHbIie BBIpaXKeHUs! K X peoOpa3oBaHue.

YpaBHEHUs U HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBanmpatHoe ypaBHeHue, ¢opMmyna KOpHeH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOJIINXCS K IMHEWHBIM U KBaJpaTHBIM. [IpocTeiime 1poOHo-paliioHaabHbIe ypaBHEHUSI.

I'paduueckas naTEpHIpeTalyst ypaBHEHUH C IBYMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YpaBHEHUH
C IByMs mepeMeHHbIMU. [IprMeps! perieHus: CucTeM HeJIMHEIHBIX YpaBHEHUH ¢ IBYMs MTepEMEHHBIMHU.

PerieHre TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM.

YucnoBble HEPABEHCTBA M UX CBOWCTBA. HepaBeHCTBO ¢ ONHONM IepeMEHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JInHeliHble HepaBeHCTBA ¢ OHOM mepeMeHHOM. CHcTeMbl JTUHEHHBIX HEpaBEHCTB C OJHOU
[IEPEMEHHOM.

OyHKUMN DYHKIMHA

[oustre pynkuu. O6nacTh onpeeNeHns 1 MHOKECTBO 3HaueHnH QyHkmmuu. CriocoObl 3a1a HAS
GyHKIUH.

I'padux ¢ynkimn. Urenne cBodcTB QyHKIMH 1o e€ rpaduky. [Ipumepsr rpadukoB QyHKIMIA,
OTpaXkarolUX peabHbIE IIPOLIECCHI.

OyHKIMH, OMUCHIBAIOIINE PSIMYI0 U OOPATHYIO TIPOMOPIUOHAIBLHBIC 3aBUCUMOCTH, UX TpaduKH.
Oyukimn Y = X2, y = X3, y = VX, y=|X|. ['padudeckoe perieHie ypaBHEHMIT i CHCTEM YPaBHEHHIA.

9 KJIACC

Yucna u BbIYUCIEHUS

PanmonaisHble Yncia, WppalMoHaNbHbBIC YHCIa, KOHEUHbIE U OECKOHEUYHBIE JIECSTUYIHBIE JIPOOU.
MHOXeCTBO NEHCTBUTENHHBIX YHCEN, JEHCTBUTENbHBIE YHCIa KaKk OECKOHEYHBIE NECSATHYHBIE APOOH.
B3anmHO OmHO3HAYHOE COOTBETCTBHE MEXAY MHOKECTBOM JCHCTBUTENBHBIX YHCET W KOOPAMHATHOM
MPSMOH.

CpaBHeHHE JICHCTBUTENBHBIX YHCEIl, apU(PMETHIECKIE JCHCTBYSI C JICHCTBUTEIHHBIME YHCIIAMHU.

Pa3mepnr 00BEKTOB OKPYKAIOIIEr0 MUPA, JIUTEITHHOCTH IPOLIECCOB B OKPYKAIOIEM MHPE.

[MpubnmxEéHHOE 3HAYCHUE BEIMYWHBI, TOYHOCTh TpuOmmKkenus. Okpyrienue yucen. [Ipukuaka u
OLIEHKAa PEe3yJIbTATOB BEIYUCIICHHI.

YpaBHeHMs U HEPABEHCTBA

JluneitHoe ypaBHeHue. Pemenue ypaBHEHUN, CBOASIINXCS K TUHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHM, CBOISIIMXCSA K KBaJpaTHBIM. bBUKBaapaTHOE
ypaBHeHue. Ilpumeprl pemieHus ypaBHEHHM TpeTbe M 4YETBEPTOM CTENEHEH pasjloKEHHWEM Ha
MHOKHTEITH.

Pemenve npoOHO-pallMOHANBHBIX ypaBHEHWA. PellleHne TEKCTOBBIX 3aJad alreOpandecKuM
METOJIOM.

YpaBHeHHE ¢ IByMS IEpEMEHHBIMU U ero rpaduk. Pemenne cuctem NByX TUHEWHBIX YpaBHEHHN C
IBYMs TIEpEMEHHBIMH. PelieHue cucrteM OBYX YpaBHEHHH, OJHO W3 KOTOPBIX JIMHEHHOE, a Apyroe —
BTOpO# cTenenu. | padudeckas HHTEpIpETAIHs CHCTEMBl YPaBHEHHH C IBYMSI TIEPEMEHHBIMH.

Pemmenrie TeKCTOBBIX 33729 anreOpandecKuM CIIocoOOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemenne nuHeHBIX HEPABEHCTB C OJHOU MepeMeHHOU. PellleHue cucTeM JTMHEUHBIX HEPABEHCTB C
onHoW mepeMeHHOU. KBaapaTHple HepaBeHcTBa. ['padmyeckas WHTEpHpeTalusi HEPABEHCTB M CHUCTEM
HEPaBEHCTB C JIBYMs IEPEMEHHBIMH.

OyHKIMUDYHKIMH

Ksagpatnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATEI BEPIIMHBI MapaOOIbI,
OCb CHMMETPHH MapadoIIbL.

Ipaduxu dyskimit: y = kx, y = kx + b, y = k/x, y = X3,y = X, y = [x| , u ux cBoiicTpa.

YucnoBsie nociaenoBaTeIbHOCTHYMEI0BbIE MOC/Ie10BATEIBLHOCTH U IPOrpeccun



[loHsATre 4YHCIOBOM TOCIENOBATENBbHOCTU. 3aJaHH€ IOCIENOBATENBHOCTH  PEKyppEeHTHOU
¢dbopmynoii u popmynoi N-To wieHa.

Apudmerndeckass U reomerpuueckas mporpeccur. QopMynsl N-ro wieHa apuQMeTHdecKor u
FEOMETPUYECKON MPOTrpecCUil, CyMMBI IIEPBBIX N YIECHOB.

UzoOpaxeHne dIeHOB apuMETHYECKOH W TEOMETPUYECKOW TpPOrpeccHii TOYKaMH Ha
KOOPAWHATHON MIOCKOCTH. JIMHENHBIN 1 S3KCITOHEHITMANIBbHBIN pocT. CI0)KHBIE TPOIIEHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUsS IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JJMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOrPaMMBI YueOHOTO Kypca «Anredpay XapaKTepu3yIOTCs:

1) maTpuoTH4Yeckoe BOCITAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCUHCKOW MaTeMaTUKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUAM POCCUUCKUX MATEMATUKOB M POCCUHCKOW MaTEMaTUYECKOW IIKOJbI, K
WCTIOJIb30BAHMIO ATHX JJOCTHKEHUH B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHcKoe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA M peaju3aldd ero Impas,
MPEACTaBICHNEM O MAaTEMAaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH,
MpOLeyp TPaXKAaHCKOro oO0IIecTBa (HAmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO
3THYECCKHUX HpO6J'I€M, CBA3aHHBIX C MPAKTHUYCCKUM IMPUMCHCHHUEM ):[OCTI/I)KCHI/Iﬁ HayKHl, OCO3HaHHWEM
Ba’XHOCTU MOPAJIbHO-3TUYCCKUX ITPHUHIIUIIOB B ACATCIIbHOCTU Y'-IéHOFO;

3) TpyAoBOe BOCIUTAHHE:

yCTaHOBKOﬁ Ha AaKTHMBHOC YYaCTHC B PCIICHUMU MPAKTUYCCKUX 3aJaqd MaTeMaTU4eCKOM
HaIpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTHM MAaTEMaTHYEeCKOro 0Opa30BaHMs Ha MPOTSHKEHUH BCEH YKM3HH
JUIS YCTICIIHON MPO)eCCHOHAIBHON JEATENBHOCTH M PAa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM
BBEIOOPOM W MOCTPOSHHUEM HHIUBUIYaTbHON TPaeKTOPHH OOpa30BaHMS W KU3HEHHBIX IUIAHOB C YYETOM
JIUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHNE:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M ICTETHMYECKOMY BOCIPHUATHIO MAaTEMaTHUYECKUX OOBLEKTOB,
3ajay, peleHuH, pacCcyKA€HHH, YMEHUIO BUAETh MaTEMaTHUECKHE 3aKOHOMEPHOCTHU B CKYCCTBE;

5) ueHHOCTH HAYYHOI'0 NO3HAHUS:

OpHUEHTalMel B NEITENbHOCTH HA COBPEMEHHYIO CUCTEMY HAayYHBIX IPEACTaBIEHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, IPUPOJBI U 00IIECTBa, TOHUMAaHUEM MaTEMaTHUYECKOH HAyKH Kak
cepbl YeIOBEUECKOH IEeATeNTbHOCTH, 3TAaloB €€ Pa3sBUTUSA U 3HAUMMOCTH Ui Pa3BUTHUS LIMBUIM3ALUH,
OBJIAICHUEM S3BIKOM MAaTE€MaTHKd WM MAaTEMAaTH4ECKOH KyJIbTYpOHl KakK CPEACTBOM IIO3HAHMUS MUDA,
OBJIaJICHHEM NPOCTEHIINMHU HaBbIKAMU HCCIIEA0BATENbCKOM ESITENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaHHE KYJbTYPbI 310POBbS U 3MOLUOHAJIBLHOIO
0J1aromosryuns:

TOTOBHOCTBbIO NPHUMEHSATh MAaTEeMaTHYECKHE 3HAaHUS B HHTEpPECaX CBOErO 3I0POBbsI, BEICHUS
3I0pOBOr0 oOpa3a XHW3HH (340pOBOE THTaHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH W OTHBIXA,
perymspHas (Qu3NYecKas aKTHBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBhIKa pPe(IIEKCHH, MPU3HAHUEM CBOETO
[paBa Ha OIKMOKY M TAKOro e MpaBa APYroro 4eaoBeKa;

7) 3KoJI0ruYecKoe BOCIIMTAHME:

OpHeHTalMell Ha MPUMEHEHHE MAaTeMaTH4YeCKUX 3HAaHUHA s pelleHus 3afad B o0jacTu
COXPAHHOCTH OKPYXAarolled cpelibl, IUIAHUPOBAHUS IOCTYNKOB U OLIEHKH MX BO3MOXKHBIX MOCIEACTBUIN
IUIsL OKpY’)Karollel cpenbl, OCO3HAHUEM TIJI00aJbHOr0 XapakTepa JKOJOrMYECKUX MpolieM M MyTed uX
peLIeHus;

8) apanTanus K U3MEHSIOUIUMCS YCIOBUSM COUMAJIBLHON U IPUPOJHOM Cpeabl:

TOTOBHOCTbIO K JEGHCTBHSIM B YCIOBHAX HEONPEACTEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JEITEIbHOCTb, B TOM YHCIIE YMEHHE YUUTHCS y JIPYTUX JIOAEH,
npHoOOpETaTh B COBMECTHOMH JESTENbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONbITa APYTHX;

HEOOXOJMMOCTBIO B (DOPMUPOBAHUHN HOBBIX 3HaHHUI, B TOM 4ncie (OpMYIUpOBaTh UJEH, HOHITHS,
TUMOTE3bl 00 OOBEKTaX M SBJCHUSAX, B TOM YHCIE paHee HEHW3BECTHBIX, OCO3HABaTh AC(PHUIIMTHI
COOCTBEHHBIX 3HAHUH ¥ KOMIIETEHTHOCTEMH, IUIAHUPOBATH CBOE PAa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYal[UI0, BOCIPHHUMATh CTPECCOBYIO CUTYaL[MIO Kak
BBI30B, TPeOYIOLIN KOHTPMEpP, KOPPEKTUPOBATh PHHUMAEMbIC PELICHHS U IeHCTBUS, GopMynUpoOBaTh U
OLIGHUBATDH PUCKH U TIOCIENCTBHSI, (HOPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble )IeﬁCTBHﬂ

ba3oBble JJornueckne aeMcTBHUS:

BBIABJIATE U XapaKTCPHU30BaTh CYHICCTBCHHBIC ITPU3HAKW MATCMATUUCCKUX O6L€KTOB, HOHﬂTI/II\/'I,
OTHOUICHUIH MEXAy TOHITUAMH, (QOpMYNIHpOBaTH ONpEACIEHHUS TOHSATHH, YCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KITacCH(QUKAIIUN, OCHOBAHUS JUIsi 00OOIIEHUS U CPABHEHHUSI, KDHTEPUHU
MIPOBOAMMOTO aHAaIN3a;

BOCIIPUHUMATh, (OPMYIUPOBATH M MNPeOOpPa3OBHIBATH CYKICHUS: YTBEPIUTEIbHBIE U
OTpHUHIATCIbHBIC, CAMHUYHBIC, YHaCTHBIC U O6HII/Ie, YCJIOBHEIC;

BBIABJIATE MAaTEMAaTUYCCKUE 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IIPOTUBOPECYUSA B Q)aKTax,
JaHHBIX, Ha6J’IIOIIeHI/I$IX u YTBCPKACHUAX, npeajiaratb KpUTCpUH JUISL BBIABJIICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

AcilaTb BBIBOABI C HMCIIOJIB30BAHMEM 3aKOHOB JIOTUMKH, JACAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKITIOUeHHH, YMO3aKITIOUEeHHUH 110 aHAJIOTHH;

pazOmpaTh J0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKIEHHWH (TpsAMBIE W OT MPOTHBHOIO),
MPOBOJNTh  CAMOCTOSITENIFHO  HECIOXKHBIE JIOKAa3aTellbCTBA  MaTeMaTHYeCKUX  (DaKToB,
BBICTpPAaWBaTh apTyMEHTAIMIO, TNPUBOIUTH MPUMEPHI W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PaCCyKICHNUS,

BBIOMpaTh CIOCOO pelleHus yu4eOHOHM 3agadd (CpaBHHBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanboJee OAXOJSIIUIN ¢ YYETOM CAMOCTOSITENBHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareabcKue 1elCTBUS

UCTIONB30BaTh BOMPOCH KaK MCCIEIOBATEIbCKUM HHCTPYMEHT MO3HAHUS, (OpMyIHpOBATH
BOIIPOCHI, (PUKCHPYIOIINE IPOTHBOpEYHE, IPOOJIEeMy, CaMOCTOATEIBHO YCTaHABINMBATH
HCKOMOE U JTaHHOE, (HOPMUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;
MIPOBOJHTH O CAMOCTOSITEIEHO COCTABICHHOMY IUIaHY HECIOXKHBIN 3KCIIEPUMEHT, HeOOIbII0e
HCCIIEZOBAaHNE 10 YCTAHOBJICHUIO OCOOEGHHOCTEH MaTeMaTHYecKoro oObeKTa, 3aBHCHMOCTEH
00BEKTOB MEXIy CO0Oii;

CaMOCTOSTENBFHO (hopMynmupoBaTh OOOOIIEHHS M BBIBOABI IO pe3ylIbTaTaM IPOBEAEHHOTO
HaOTIONIEHNS, MCCIICNOBAaHNS, OLIEHUBAThH JJOCTOBEPHOCTH MOJNyYEHHBIX PE3YJIbTATOB, BHIBOIOB
H 0000I1IEHHI;

MIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE ITPOIIEcca, a TAkKe BBIABUTATH MPEIIIONIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c undopmaiueii:

BBIIBJIATH HENOCTATOYHOCTh M H30BITOYHOCTH HMH(OpMAIMK, NAHHBIX, HEOOXOOUMBIX IS
peleHus 3a1aun;

BBIOMpATh, AaHAIM3UPOBATh, CUCTEMATH3MPOBATh M HMHTEPIPETUPOBATH HMHGOpMALHIO
Pa3IMYHBIX BUIOB U (GOPM NPEICTABICHHUS;

BbIOMpaTh ¢GopMy MpeAcTaBieHUs HHGOOPMALUMK M WIUIIOCTPUPOBATH peEIIaeMble 3agadu
CXeMaMH, IuarpaMMaMH, HHOW Irpa Kol U X KOMOMHALMSIMU;

OLEHUBATh HAIE&KHOCTb WHGOPMALMM 10 KPUTEPUSAM, IPEUIOKEHHBIM YUYUTENEM WU
c(OpMyITUPOBAHHBIM CAMOCTOSATEIBHO.

KomMyHnKkaTHBHBIC yHHBepcaJlbHbIe yueOHbIe NeiiCTBHA:

BOCIIpUHUMATL U (I)OpMYJ'H/IpOBaTL CyXXACHUSA B COOTBCTCTBHU C YCIOBHUAMH U LCIAMU
06H_ICHI/I$I, SICHO, TOYHO, 'PAaMOTHO BBIPpAKATb CBOI TOYKY 3PCHHUA B YCTHBIX W IHCBMCHHBIX



TEKCTaxX, JaBaTh IOSCHEHHSA IO XOAY PCHICHHS 3aJa4yd, KOMMEHTHPOBAThH IMOIYUCHHBIN
pe3ynbTaT;

B X07ic OOCYXJIEHMs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOM TeMBbI, MPOOIEMEI,
pelaeMoii 3aaum, BHICKA3bIBATh MJICH, HAIICIICHHBIC HA TIOMCK PEIICHHUs, COMOCTABISAThH CBOH
CY)KIICHUS C CY)KICHUSIMH IPYTUX YUACTHUKOB JHAIOra, OOHAPY)KUBATH PA3IN4YMe M CXOJCTBO
MO3MIINH, B KOPPEKTHOH GopMe GOpMyTHPOBATH Pa3HOTTIACHS, CBOH BO3PAKCHH;
MPEACTABIATh PE3YIbTATHl PEIICHUs 3aJaud, OKCIIEPUMEHTa, HWCCIEIOBAHUS, MPOCKTA,
CaMOCTOATEIbHO BBHIOMPATh (QOpMAT BBICTYIUICHHS C YY€TOM 3aJad [pE3eHTalud U
0COOCHHOCTEH ayTUTOpUH;

MOHUMAaTh M HCIONb30BaTh MPEMMYIIECTBA KOMAHIAHOW W WHIAMBHUIAyalbHONW pabOThI mpU
peleHnn yIeOHBIX MaTEMaTHYECKUX 3a/1ad;

MPUHAMATE 1eJIb COBMECTHON JAEATENBHOCTH, IUIAHWUPOBATH OPTraHM3aIldi0 COBMECTHOM
paboThl, pachpemensT BHABI paboT, IOrOBApHBATHCSA, OOCYKIATh TPOIECC W PE3YIbTAT
paboThl, 0000IIATh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TPYIIOBBIX (hopMax paboTel (0OCYKIAEHHUS, OOMEH MHEHHSMH, MO3TOBBIE
IITYPMBI W JAPYTHE), BBHIMOIHATH CBOIO YacCTh PabOTEI U KOOPAWHHUPOBATH CBOM JICHCTBHS C
OPYTMMH YIeHaMHd KOMAaHJbI, OIIEHMBATh KAadeCTBO CBOEro BKJIaja B OOLIMM TMPOMYKT IIO
KpHUTEPUAM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aNMOZIEHCTBHSL.

PeryasiTuBHbIE YHHBePcaJIbHbIE YUeOHbIE AeiCTBHS
Camoopranusanus:

CaMOCTOATENBHO COCTAaBJATHh IUIAH, aJTOPUTM pPElIeHUs 3a7add (WJIM ero 4acTh), BHIOMPATh
CHoco0 pemeHns ¢ Y4YETOM HWMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOMKHOCTEH,
apryMEeHTHPOBAaTh M KOPPEKTHUPOBATh BApUAHTHI PEIICHUI ¢ y4éTOM HOBOH MH(pOPMAIIHH.

CaMOKOHTpo.TlI), 3MOIUOHAIbHBIA HHTEJIEKT:

BJIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISA IIpolecca W Pe3yibTara PeLICHHS
MaTeMaTHUUECKOM 3aJ1a9H;

MIPENBUACTh TPYOHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPH pPEIOICHWH 3aladyd, BHOCHTH
KOPPEKTHUBEI B JIEATCIHHOCT, HAa OCHOBE HOBBIX OOCTOSTEILCTB, HANACHHBIX OIMHNOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHWBAaTh COOTBETCTBHE pE3yilbTaTa MAEATENIbHOCTH TIIOCTABICHHONW I W YCIOBUSM,
OOBSICHATD TPHUYMHBI JOCTIDKEHUS WIM HENOCTHIKCHHS eI, HAaXOMUTh OMIHOKY, aBaTh
OLIEHKY MMPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K xonIty oOydeHus B 7 kjiacce 00OyJarOUIHIICS MOMyYUT CIEAYIOIHE MPEIMETHBIE PE3YIIbTATHI:
Yucjia 1 BbIYUCTIEHHS

BremonHATh, coueras yCTHBIE H TNHCHMEHHBIE TPUEMBI, apupMETHYecKHe MEHCTBHUS C
panoHaIBHBIMHU YHCIIAMHU.

Haxogutb 3Ha4YeHHs] YUCIIOBBIX BBIPOKEHHH, MPUMEHSATh Pa3HOOOpPAa3HBIE CIIOCOOBI W TPUEMBI
BBIYHCIICHUS 3HAYSHHUI JPOOHBIX BRIPAXKEHUH, COIEPIKAIIX OOBIKHOBEHHBIE U JIECSITHYHBIC IPOOH.
[lepexomuTh OT OfHOM (HOPMBI 3amMKCH YHCEN K APYrod (mpeoOpa3oBeIBaTh AECITHYHYIO POOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHYHYIO JIPOOB ).
CpaBHMBATh U YIOPSAOYUBATH PALlMOHAJIbHBIE YHCIIA.

OKpyriIsaTh 4ncia.

BeIMONHATE NPUKUAKY W OIEHKY pe3yiabTaTa BBIUMCIEHUH, OIEHKY 3HAYeHWU YHCIIOBBIX
BbIpaXKCHUU. BBITTONHATD IEUCTBUS CO CTENEHSIMU C HATYypaIbHBIMU IMOKA3aTEIIMU.

[IpuMeHsATH PU3HAKY IETUMOCTH, PA3I0KEHUE HA MHOXKUTEIN HATYPAJIbHBIX YU CE.



Pemate  mpakTUKO-OpHEHTHpPOBaHHBIE 3aJauyM, CBA3aHHBIE C  OTHOIIEGHHUEM  BEJINUYHH,
MIPONOPIIMOHATBHOCTBIO BEIMYMH, MPOLEHTaMH, HHTEPIPETUPOBATh PE3yJbTaThl pEIICHUs 3ajad C
y4€TOM OrpaHUYCHUH, CBA3aHHBIX CO CBOWCTBAMH PaCCMAaTPUBAEMBIX 00BEKTOB.

Aare0dpanyeckue BbIpaKeHUS

Ucnonp3oBaTh anreOpanveckylo TEPMHHOJIOTHIO W CHMBOJHMKY, NPUMEHATH €€ B Ipolecce
OCBOCHUS YUeOHOT0 MaTepHara.

HaxonmuTh 3Ha4ueHms OyKBEHHBIX BBHIPRKECHHN NP 33/IaHHBIX 3HAUCHUSX ITEPEMECHHBIX.

BeimonusaTe mpeoOpa3oBaHMsl LENOrO BBIPAKEHHS B MHOTOWICH NPUBEACHHEM TMOAOOHBIX
CllaraeMbIX, PACKPBITHEM CKOOOK.

BreInonHATh yMHOXKEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTOWIeHAa Ha MHOTOYJIEH, MPUMEHSThH
(dhopMyITBI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHHe MHOTOYJIEHOB Ha MHOXKHTEIH C TIOMOIIBIO BBIHECEHHS 33 CKOOKHU
0011Iero MHOXHTEIISI, TPYIITHPOBKU ClIaraeMbIX, IPUMEHEHHS (HOPMYIT COKPAIIEHHOTO YMHOXKEHUSI.

[MpumensaTs mpeoOpa3oBaHMsi MHOTOYICHOB JUIS pEHICHHUS pa3iH4yHbIX 3a]ad U3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEaIbHONU MPAKTUKH.

Hcnonb3oBaTh cBOWCTBA CTeMeHEW ¢ HATypaJlbHBIMH IOKA3aTesIMU ISl  [TPeoOpa3oBaHUS
BBIPA)KCHUM.

YpaBHeHHs M HEPABEHCTBA

PemaTe nMHENHbIE YpaBHEHUS C OJHOW NIEPEMEHHOM, IPUMEHSS IPABUJIA [IEPEX0/1A OT UCXOIHOIO
YpaBHEHHS K PaBHOCHJIBHOMY eMy. [IpoBepsTh, SIBIAETCS JIN YUCI0 KOPHEM YpaBHEHHUSI.

[IpumensaTs rpaduveckre METOABI IPU PEIIeHNH JIMHEHHBIX YPaBHEHUH U UX CHCTEM.

[lonGupate mpuMepbl Tap 4YHCEN, SBISIONIMXCS pEHIEHHEM JHWHEHHOrO YpPaBHEHHS C JBYMS
repeMeHHBIMHU.

CTpouTh B KOOPAWHATHOM IUIOCKOCTH TpaduK JMHEWHOro ypaBHEHHS C ABYMs HEPEMEHHBIMH,
M0JIb3YACH IPa(PUKOM, IPUBOJAUTE IPUMEpPHI PELLICHUS. YPAaBHEHUS.

Pemath cucremsl ABYX JIMHEHHBIX YpaBHEHUM C IByMs IEPEMEHHBIMHU, B TOM 4YHCIIE I'papUUecKy.

CocraBnare U peuiath JMHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEMHBIX YpPaBHEHMH IO YCJIOBHIO
3a/1a4¥, UHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/1a4H ITOJTy4YEHHBIN Pe3yJIbTaT.

DYyHKUNHU

N300paxarh Ha KOOPIAMHATHOW IPSMON TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAWHATAM, JIy4H,
OTpPE3KH, UHTEPBAJIbl, 3aIIUCHIBATh YHUCIIOBBIC IPOMEXYTKN Ha alNre0pandecKoM SI3bIKe.

OTMedaTh B KOOPAMHATHOM IIOCKOCTH TOYKM IO 3aJaHHBIM KOOpPAWHATAM, CTPOHUThH IpaduKu
nuHerHbIX QyHKIMA. CTpouTs rpaduk QyHKINU Y = [X|.

OnuceiBaTh ¢ NMOMOMIBI (PYHKIMH HM3BECTHBIC 3aBUCHMOCTH MEXIY BEIMYMHAMH: CKOPOCTb,
BpeMsi, pacCTOSHUE, [IEHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBHOCTD, BpeMs, 00BEM paboThI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYECHUIO €€ apryMeHTa.

[lornmate rpaduyeckmii cmoco0 TpeACTaBIeHWS W aHanmM3a WHQOPMAlMW, W3BIEKaTh U
HWHTEPIPETUPOBATh HHPOPMALMIO U3 TPaPUKOB peasbHbIX MIPOLIECCOB U 3aBUCUMOCTEH.

K xonny oOyuenus B 8 ki1acce oOyyaromuiics MOMy4UT CACIYIOLINE IPEAMETHbBIE PE3YIbTaThI:

Yuciaa u BbIYUCTCHUS

Hcnonp3oBaTh HaYaJIbHBIE PEACTABICHAS O MHOXKECTBE JEMCTBUTENBHBIX YHCEN Ul CPaBHEHUS,
OKPYTJICHHS U BBIYMCIIEHUH, N300paXkaTh IEHCTBUTEIbHbIEC YNCIIa TOYKAMU Ha KOOPAWHATHOM MPSMOH.

[IpumenaTs mnoHATHE apU(METHYECKOrO KBaJAPATHOIO KOPHs, HAXOIUTh KBaJApaTHBIE KOPHH,
UCTOJIB3YSI IPU HEOOXOJMMOCTH KaJIbKYJISITOP, BBIIOMHATH NPEoOpa3oBaHUs BHIPAKEHUH, COEpKaIluX
KBaJIpaTHBIE KOPHH, UCTIONB3Ys CBOMCTBA KOPHEN.

Hcnonp3oBaTh 3amucy OOJBIIMX M MaJIbIX YHMCENl C MOMOLIBIO AECATHYHBIX APOOel H cTeneHen
yucna 10.

Auare0panyeckue BbIpaKeHUS

[IpuMeHATH MOHSATHE CTENEHHU C LEbIM MOKa3aTelleM, BBIOIHITH MPeoOpa3oBaHNs BBIPAKEHHH,
CoJIepKalllX CTENEHHU C LENbIM MTOKa3aTeNeM.



BBIMOMHATE TOKACCTBEHHBIE NMPEOOpAa30BaHMs PALMOHANBHBIX BBIPAKCHUH Ha OCHOBE MPAaBUI
JEeWCTBUI HaJl MHOTOWIEHAMH U anreOpandecKuMu JpoOsMH.

PacknanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIH.

[Ipumenars mpeoOpa3oBaHMsS BBIPAKEHHWN Uil PEHICHUS pPa3IHYHBIX 3a/ad W3 MaTeMaTHKH,
CMEKHBIX NPEAMETOB, U3 peaIbHOW MPAKTUKH.

YpaBHeHHs M1 HEPABEHCTBA

Pematy nuHelHble, KBaJpaTHbIE YpaBHEHUS W pallMOHAJIbHBIE YpaBHEHHMS, CBOAALIMECS K HHUM,
CHCTEMBI JIByX YpaBHEHUH C ABYMS IepEMEHHBIMH.

IIpoBOaUTE NPOCTEHIIME WCCIEAOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUN, B TOM 4YHCIE C
MpUMEHEHHEeM TrpaduyecKux MpeacTaBieHn (yCcTaHAaBIMBAaTh, MMEET JIM ypaBHEHHUE WM CHCTEMa
ypaBHEHUI pelIeHus, ecIu UMEeT, TO CKOJIbKO, U Tpoyee).

[lepexomuTh OT CIOBECHOH (GOPMYIMPOBKU 3aauv K e€ anreOpanvdeckod MOJENH C MOMOIIbI0
COCTaBJICHHS YpPaBHEHMsSI WM CHUCTEMBI ypaBHEHHI, MHTEPIPETHUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4U IIOJIy4YE€HHBIN pe3yibTart.

[IpuMeHATh CBOMCTBa YMCIOBBIX HEPABEHCTB /JIsI CPaBHEHHS, OLEHKH, pEeIIaTh JMHEWHbIE
HEpaBEHCTBA C OJHOW IMEPEeMEHHOW M HMX CHCTEMBI, JIaBaTh TPa(UUecKyl0 HIUTIOCTPAIUI0 MHOXKECTBa
pelIeHui HepaBeHCTBa, CUCTEMBI HEPABEHCTB.

DYyHKUNH

[lonumath W UCMONB30BaTh (DYHKIMOHANBHBIE TOHITHS W S3bIK (TEPMHHBI, CHMBOJIMYECKUE
00O3HAuUEHMs), ONMPEAETATh 3HadeHHWe (YHKIMH TIO0 3HAYEHHWIO apryMeHTa, ONpENeNsTh CBOWCTBA
(dyHKIMH 110 €€ TpaduKy.

Crpoutb TpaduKy deMeHTapHbIX QYHKIUI BUA:

y=k/x,y = X2,y =x3,y = x|, Y = VX, OcbIBaTh CBONCTBA YMCIOBON (YHKIMH 110 €& TpaduKy.

K xoHIty 00y4eHus B 9 Ki1acce 00ydJaronMicst MOTYyYHUT CISAYIOMINE TPEAMETHBIC PE3yIbTAThI:

Yucia ¥ BbIYUCICHUSA

CpaBHMBaTh U YHOPSIOYMBATH PAL[MOHAIBHBIE U UPPALIMOHATILHbIE YHUCIIA.

Bemonuate apudmerndeckue AEHCTBUS € palMOHAJIBHBIMU YHCIAMU, COYeTash YCTHbBIE WU
MACHEMEHHBIE IPUEMBI, BBITOIHATH BHIYUCICHHS ¢ MPPAllMOHAIBHBIMA YHCIaMHU.

Haxogute 3HaueHHs CTENEHEH C LENbIMH IIOKa3aTelsAMH W KOPHEH, BBIYMCIATH 3HAYCHHS
YHCIIOBBIX BBIPAKECHUI.

OKpyrnare IeHCTBUTENbHBIC YHCNA, BBIIOMHATH NPUKUAKY PE3YJbTaTa BBIYMCICHHUH, OLEHKY
YHCIIOBBIX BBIPAKECHUI.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEWHBIE WM KBAaJpaTHBIE ypaBHEHUS, YPaBHEHHSA, CBOAAINMECS K HUM, IIPOCTEHIIHE
IpOOHO-paIOHAIbHBIC yPaBHEHUS.

Pemats cucTeMbl ABYX JIMHEHHBIX YpaBHEHHMH C JBYMs IIE€PEMEHHBIMH H CHCTEMBI [JIBYX
YpaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE ABIISETCS IMHEHHBIM.

PemaTh TekcToBBIC 3a0aUl anreOpPandecKUM CIIOCOOOM € ITOMOILBIO COCTaBICHHS YPaBHEHUS WIN
CHCTEMBI JIByX YPaBHEHHH C ABYMS IEPEMEHHBIMH.

IIpoBoauTe mpoOCTEWIIME HCCIECOOBAHUS YPABHEHUI W CHUCTEM YpPaBHEHWI, B TOM YHUCIE C
MpUMEHEHHEeM rpaduyeckux NpeacTaBieHui (yCTaHaBIMBaTb, MMEET JIM YpaBHEHHE WJIM CHCTeMa
YpaBHEHUH pEIIEHUs, €CIIH UMEET, TO CKOJIBKO, U IIpoyee).

PemaTs nuHeliHbIe HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXKaTh PELlICHNE HEPABEHCTB Ha
YHCIIOBOM MPSAMOI, 3alMChIBATh PENICHHE C IIOMOLIBI0 CUMBOJIOB.

Pemate cucCTeMBl JMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPAaBEHCTB, BKJIIOYAIONIUE KBAJAPaTHOE
HEpaBEHCTBO, N300paXkaTh PELIEHNE CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOMH, 3aIIUCHIBATD PELICHUE C
MTOMOIIIBIO CHMBOJIOB.

Hcnonps3oBaTh HEpaBEHCTBA MIPH PELLICHUH Pa3IMYHBIX 33]1a4.

DOyHKIUH



Pacno3naBaTh (YHKIMH H3YYEHHBIX BHIOB. I[lOKa3bIBaTh CXEMATHYECKH pACHONOKEHHE Ha
KOOPJIHHATHOMN MIOCKOCTH TpadukoB ¢yHkiuii Buma: Y = kX, y = kx + b,y =k/x,y=ax2 + bx +c,y =
X3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYEHHH KO3 (HHUIIEHTOB, OMKMCHIBATH CBOKCTBA (DYHKITHIA.

Crpouth 1 H300pakaTh cxeMaTHYeCKU rpadMKd KBaJpaTHYHBIX (PYHKIMH, OMUCHIBATH CBOWCTBA
KBaJIpaTHUHBIX (QYHKIUH 110 UX TpaduKam.

PacnoznaBath kBagpaTHuHylo QYHKOHIO 10 (opMyle, NPUBOIUTH TNPHUMEPHl KBaJApaTHYHBIX
(GyHKIUH U3 pealbHON KU3HHU, PU3MKH, TEOMETPHUH.

YucioBble MOCIEA0BATEILHOCTH U IPOrpeccu

PacnozHaBaTh apu()METHIECKYIO U TEOMETPHUUECKYIO TPOTPECCHH MIPU Pa3HBIX COCO0ax 3aAaHusl.

BbImoOnHATE  BBIYMCIEHHS C HCHOJB30BaHHMEM (opMyn N-TO uieHa apu(METHYecKod H
FEOMETPUYECKON MPOrPEeCCUii, CyMMBI IIEPBBIX N YJIECHOB.

N300paxath 4ieHbl OCIeA0BATEIbHOCTH TOUKAMU Ha KOOPAWHATHOH MJIOCKOCTH.

Pemath 3ajaum, cBA3aHHBIE C YHCIOBBIMH IIOCIIEJOBATEIBHOCTSAMH, B TOM YHCIIE 3aJadd W3
peanbHOM KU3HH (C UCTIOJIL30BAHUEM KalIbKYJISITOpa, IU(POBBIX TEXHOIOTHH).



TEMATHUYECKOE IIVTAHUPOBAHME
7 KJIIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnyeckme
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
1 Yucna v BEIYKCIICHUS. ParinoHanbHbIe 25 1 bubaunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubaunoreka LIOK
2 27 1
AJIreOpaiTecke BIpaKeHIA https://m.edsoo.ru/7f415b90
bu6mmoreka IJOK
2 1
3 ¥ PaBHEHHS U HEPABEHCTBa 0 https://m.edsoo.ru/7f415b90
bub6mmoreka IJOK
4 K . D 24 1
OOpAMHATE! 1 rpacpui. Dy https://m.edso0.ru/7f415b90
bu6mmoreka IJOK
> TosTopenne n 0bobmere 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnyeckme
NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 g K ‘ 15 bubaunoreka [IOK
ncCjia 1 BBIYMCIICHUA. RBAJAPAaTHLIC KOPHU httDS://m.EdSOO.I'U/7f417af8
5 Yucna v BeruuciaeHus. CTeneHb ¢ IeabiM 7 bubaunoreka LIOK
HOKa3aTenem https://m.edsoo.ru/7f417af8
3 Anredpandeckue BRIPaKECHUSI. 5 1 bubmoreka [IOK
KBaapartHblit TpéxuieH https://m.edsoo.ru/7f417af8
4 Anredpandeckue BRIPaKECHUSI. 15 1 bubmoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBa. KBanpaTHbIe bubmoreka [IOK
) 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [IOK
ypaBHEHU https://m.edsoo.ru/7f417af8
bu6mmoreka LJOK
7 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmmoreka LJOK
8 ) .0 5
YHICHHH, LICHOBHBIC HOHATIA https://m.edsoo.ru/7f417af8
Bbubnuoreka IJOK
o Oyniumi. Tucsossie GyKumi d https://m.edsoo.ru/7f417af8
Bbubnmoreka IJOK
10 Hosroperite i obobuerie 0 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 102 5 0



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 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Kontpoabnbie | IIpakTnuyeckue
n/n NMPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
1 Uwucna u Beruncnenus. JlelicTBUTETLHEIE 9 bubnuoreka IJOK
quca https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y pABHEHUS C 14 1 bubnuoreka IJOK
OJTHO TTepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubmoreka [IOK
ypaBHEHH I https://m.edso0.ru/7f419d08
bu6mmoreka IJOK
4 . H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edso0.ru/7f419d08
bu6mmoreka IJOK
) o 16 1
YHIHIH https://m.edso0.ru/7f419d08
bu6mmoreka IJOK
6 UrcnoBble MOCIeA0BaTEIbHOCTH 15 1 https://m. edsoo.ru/7§419d08
7 IToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS 18 1 bu6mmoreka LJOK
3HAHUH https://m.edso0.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB 110 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

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Maremaruka. AnreOpa: 7-i kiacc: 6a30BbIi YpOBEHb: YUeOHHK, 7 kinace/ Makaperues FO.H.,
Munmiokx H.I'., HemmkoB K.U. u npyrue; nox pex. TenskoBckoro C.A., AKIIHOHEPHOE 00IIIECTBO
«M3narenscTBO «IIpocBemienne

» MaTtemartuka. Anre0pa: 8-if kiacc: 0a30BbIi YPOBEHb: yueOHHUK, 8 kiacc/ Makapbrues FO.H.,
Mungrok H.I'., Hemikor K.W. u npyrue; nox pen. Tensikopckoro C.A., AKITMOHEpHOE 00IIECTBO

«M3parensctBO «IIpocsenieHue»

METOJUYECKUE MATEPHUAJIbI IJI51 YUUTEJIA
Yyebnuku no anredpe 7-9 kinaces Maxkaperae FO.H. 2022r
KWM mno anrebpe k yue6HKYy Makapsraea FO.H. 2022r

[Tocobue mst moaroroBku ydammuxcs k OI'D mox pemakiueit Amenko M.B. 20231

IHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

HTTPS://RESH.EDU.RU/
HTTPS://[SKYSMART.RU
HTTPS:// WWW.YAKLASS.RU/
HTTPS://UCHI.RU



