MYHHUILHUITAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YYPEKJIEHUE
MHUTBKOBCKASA OCHOBHAS OBIIEOBPA3OBATEJIbBHAS HIKOJIA

AHHOTaNus K padoveid mporpamme
y4eOHOro npeaMera «Auaredopa» ais 7-9 kjiaccon

PabGouass mporpamma ydeOHOro mnpenMera «Anredpa» o00s3aTENBHOW NPEIMETHONH 00J1acTH
«MartemaTka u WH(POpPMATUKa» SBISETCS YacThblO OCHOBHOW OOpa30BAaTENbHOM MPOrpaMMbl OCHOBHOTO
o6mero oopazosanust (OOII OOO) MBOY Mutskosckoit OOILI, pa3paboTana B COOTBETCTBUU C IyHKTOM 32.1
OI'OC O00-2021 na ocroBe OI'OC O00-2010r. u I[TOOIT OOO-2020r. Pabouas mporpamma 1o yaeOHOMY IpeaAMETY
«Anrebpa» mis 7-9 kmaccos npusenieHa B cootBerctBre ¢ DOIT OO0 u OPII mo anredpe B 4acTu comaepkanus
00y4eHHS U TUIAHUPYEMBIX Pe3YyJIbTaTOB OCBOEHHA IporpaMmsbl Ha ypoBHe OOO u peanusyercs 3 roga ¢ 7 mo 9 kiacc.

[lpn peanmzanmu pabodell mporpaMMbl O Y4eOHOMY MpeaMeTy «AureOpay» HCIOIb3YIOTCS Y4eOHUKH,
BKiItouéHHBIE B [Ipriioxxenne Ne2 ®OITY-2022 (mpuka3z Munnpocsemenust Poccun ot 21.09.2022 N 858):

1. Anrebpa. 7 kmacc: y4ueOHMK Mg oOmeoOpasoBaTtenbHbix opranuzanuii/ FO.H. Makaperues, H.I.
Munntok, K.W. Hemkos, C.b. CyBoposa; nox pen. C.A. TensikoBckoro — M.: Ilpocsemienne
2. Anrebpa. 8 kmacc: ywyeOHUK nsi oOrieoOpaszoBarenbHbIX opranuszanuii/FO.H. Makapeiues, H.T.
Munatok, K.W. Hemkos, C.b. CyBoposa; nox pen. C.A. TensikoBckoro — M.: Ilpocsemienue
3. Anrebpa. 9 xkmacc: ywyeOHUK n7s oOmieoOpaszoBarenbHbIX opranuszanuii/FO.H. Makapeiues, H.T.

Munmrok, K., Hemkos, C.b. CyBopoBa; oz pen. C.A. TemsikoBckoro — M.: [Ipocsenienune

Pabouas mporpamma paspaboTaHa yd4wWTeJIeM aireOphl MIKOIBI B COOTBeTCTBUU C [lomoskeHmem o paboumx
nporpamMMax M OIpeAeNseT OPraHu3alMio 00pa30BaTEIbHOMN ACATCIBHOCTH YUUTENS B IIKOJIE TO MPEAMETY «AIredpay.
Pabouast nporpaMmMa COAEPKHT CICAYIOIINE CTPYKTYPHBIC JJICMEHTHI:

-LIeJIM M3YYeHUs y9eOHOro npeamera «Anredpay;

-MecTO y4eOHOro npeamera «Anredpa» B yueOHOM ILIAHE;

-COJIep’KaHKe Y4eOHOro nmpeamMera «Anredpay;

-IITaHUPYEMbIE PEe3yIbTaThl (JINYHOCTHBIE, METAPEAMETHBIE U MIPEIMETHBIE);

-TeMaTHYeCKOe TUTAHHpPOBaHMUE, CPOPMUpPOBAHHOE C Yy4€TOM  paboueil MNporpaMMmbl BOCIUTAHUS U
BO3MOKHOCTBIO Hcmob3oBanus JOP/LIOP.

Pabouas nmporpamma o6cyxaena Ha 3aceganuu IIIMO yuuTeneld MaTeMaTUKH IIKOJIBI, MPUHATA PELICHHEM
negaroruyeckoro coseta (mporokon Ne6 ot 29.08.2023r.), yrBepxaeHa npukazoM no MbOY MutbkoBckoi
OOMI Ne56 ot 29.08.2023r. B kadectBe yactu coaepxkanus OOIT OO0

Ha ocnoBe nanHo#if mporpammsl yuuteneM paspaOatsiBaeTcs KTII B coorBerctBum c¢ IlonoxeHuem o
KaJICHJIapHO-TEeMAaTUUECKOM TUIAHMPOBAHUU 1O yueOHOMY mpenmery, Kypey, moayito. KTII paccmarpuBaetcs
Ha 3acenannu [IIMO u cornacyercs ¢ 3amectuteneM o YBP.

Boinucka

U3 OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

PABOYAS ITPOT'PAMMA
y4eOHOro nmpeamera «Ajaredopa»
MJIs o0yuyaromuxcs 7 - 9 kiiaccon
CpoK peaju3anuu 3 roaa

HEJU U3YUYEHUSI YYEBHOTI'O IPEIMETA «AJITEBPA»

Hemsamu oO0ydeHust MaTeMaTHKe B 7—9 kiaccax sSBISIOTCS: (POpMUPOBaHUE IEHTPAIBHBIX MATEMAaTHYECKHUX TTOHATHH
(ducrno, Benu4rHa, TeOMETpUIEcKas QUrypa, nepeMeHHas, BEpOITHOCTh, (YHKIIHUS ), 00ECIIEUNBAIOIINX TPEEMCTBEHHOCTD
Y TIEPCIIEKTUBHOCTh MaTEMAaTHYECKOT0 00pa30BaHUs 00yUaIOIIIXCS;

noJBeicHUuE 00yYaroIUXCs Ha JOCTYITHOM U1l HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3H MaTEMAaTHKH U OKPY>KalOLIEro
MUpa, TOHUMaHUE MaTeMaTUKU KaK YacTH OOLIEH KyJIbTYpbl YeIOBEUECTBA,;

Pa3BUTHE UHTEUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEN 00yUaIOIMIMXCsl, TO3HABATEIbHON aKTHBHOCTH,
WCCIIEIOBATEIBCKUX YMEHNH, KPUTUYHOCTH MBIIIUICHNS, HHTEpPECca K M3YUYEHUIO0 MAaTEeMaTHKH;
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(hopmMupoBanue PyHKINOHATFHOW MaTeMaTHIECKONH TPAMOTHOCTH: YMEHUS PacliO3HABATD MPOSBICHIS MaTEMAaTHYECKUX
MOHSATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B peajibHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YYCHUH JPYTHX YICOHBIX
MPEIMETOB, IPOSIBICHHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, (YOPMYIMPOBATh UX Ha SA3BIKE MAaTEMAaTUKU M CO3aBaTh
MaTeMaTHYECKUE MOAEIH, TPUMEHATh OCBOSHHBIA MaTeMaTHYECKHIA anmapaT JUIsl pEIIeHUs TPaKTHKO-OPHEHTHPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATE U OIICHUBAThH MOTyYEHHBIE PE3YIIbTATHI.

Uzyuenne anredpsl obecrieunBaeT pa3BUTHE YMEHHUSI HAOJIOAaTh, CPaBHUBATh, HAXOAUTHh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBHUS M BBIBOABI, (POPMYIUPOBATH
yrBepxaeHua. OcBoeHHe Kypca anreOpsl oOecrednmBaeT pa3BUTHE JIOTHYECKOTO MBIIIICHHS OOyYaloUmIUXCs: OHHU
WCTIONB3YIOT AEAYKTHBHBIE W WHAYKTUBHBIE pacCyXIeHHUs, 0000IeHWe W KOHKPETH3alnio, abcTparupoBaHuEe U
ananoruto. OOydeHune airebpe mpeamnosiaraeT 3HAYUTEIBHBIH O0OBEM CaMOCTOATENLHOW AEATEIEHOCTH OOYdYaloMInUXCs,
MTO3TOMY CaMOCTOSATEIBHOE PEIIeHNE 3aad SBISIETCS pealn3aell JesTeIbHOCTHOTO IPHUHITUIA 00 yIeHuSI.

B crpykrype mporpammbl y4eOHOTO Kypca «Anredpa» Il OCHOBHOTO OOIIEro oOpa3oBaHWS OCHOBHOE MECTO
3aHUMAIOT COAEPKATeIbHO-METOANYECKHE JIMHUM: «Yuclia ©  BBIYHCICHUS», «ANTeOpanvecKkue BhIPaKESHHS,
«YpaBHEHHS U HepaBeHCTBay, «DyHKIum». B Xome m3ydyeHus: ydeOHOro Kypca oOydarommMCs IPUXOIUTCS JTOTUIECKU
paccyXaaTh, HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK. B CBSI3M € 3TUM B IIporpamMmy y4eOHOTO Kypca «Anredpay
BKITIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH, IPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3zesiax MaTeMaTHu4eckoro oopa3oBaHus U
CIOCOOCTBYIOIIME OBJAICHHIO O0YYAIOIIMMHUCS OCHOB YHUBEPCAILHOTO MaTeMaTH4ecKoro s3bika.  ConepkaTenbHol U
CTPYKTYPHOH 0COOEHHOCTBIO yIeOHOTO Kypca «Anredpay SBISETCS €r0 NHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nmHUM «YWcna W BBIUMCIEHUS» CIYKUT OCHOBOH sl JNalbHEWIIEro W3YYeHHS MaTEeMAaTHKH,
CHOCOOCTBYET PAa3BUTHUIO y OOYYAIOLIMXCS JIOTHYECKOTO MBIIUICHHUS, (OPMHUPOBAHUIO YMEHHs TOJb30BaThCs
ANTOPUTMAMH, a TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAWMBIX HJISl TIOBCEAHEBHOUN JKM3HHU. Pa3BuThe
MOHATHA O YHUCJIE HAa YPOBHE OCHOBHOTO OOIEro oOpa30BaHWs CBS3aHO C PAlMOHATHHBIMH W HPPAHUOHATHHBIMU
qyuciaMy, (OPMHUPOBAHWEM TMPEACTABICHUNA O JCHCTBUTEIILHOM 4YHCIE. 3aBEPIICHHE OCBOCHHUS YHUCIIOBOW JIMHUHU
OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIO.

ConmepkaHre AByX anreOpandecKuxX JHUHHA — «AJTeOpanvdeckue BBIPOKEHHS» U «YPAaBHEHUS W HEPABEHCTBAY
croco0cTByeT (OPMUPOBAHUIO Y OOYYarOIIMXCS MaTeMaTHYECKOI'o ammapara, HeOOXOIUMOTro JUIS PEUICHHS 3a]adu
MaTeMaTHKH, CMEXHBIX NPEAMETOB W TPaKTHKO-OPUEHTHPOBAHHBIX 3amad. AureOpa JEMOHCTpUPYET 3HAYCHHE
MaTEeMAaTHKH KaK SA3bIKa JUJIs IOCTPOCHUS MaTeMAaTHIECKIX MOJIENIEH, OMTUCAHMS MTPOIECCOB U SBJICHUH peanbHOTO Mupa. B
3amaun 00y4eHusi anreOpe BXOMAT TaKkKe NaIbHEHIIee Pa3BUTHE AITOPUTMHYECKOTO MBIIIICHHS, HEOOXOIUMOro, B
YaCTHOCTH, JIJISl OCBOCHHUS Kypca MH(POPMATHKH, U OBJIAJICHUE HaBBIKAMHU JICIYKTHBHBIX paccyxkiacHuid. [IpeodpazoBanue
CHUMBOJBHBIX (POPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHSI, CIOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPUYECTRY.

Conepxanre (yHKIHOHATHHO-TpaUIECKON JIMHWU HAIEJICHO Ha IMONyYeHHE OOYJaroIIMMUCS 3HAHWHA O (DYHKITUSX
KaK Ba)XHEWIel MaTeMaTHYecKOH MOJENH JJisi ONMCAHUS W HMCCIeJOBaHUS pazHOOOPa3HBIX MPOILECCOB U SIBICHHUN B
npupose W obOmectBe. M3ydeHne MaTepuaia CHOCOOCTBYET pPa3BUTHIO y OOy4YaroIIMXCs YMEHHS HCIOJIb30BaTh
pa3IUYHbIE BRIPA3UTENLHBIC CPEACTBA SI3bIKa MATEMATUKH — CIIOBECHBIE, CUMBOJIMYECKHE, TpadudecKie, BHOCUT BKIIA] B
(hopMHpOBaHUE MPEACTABICHUN O POJIM MATEMATHKH B Pa3BUTHH IUBWIIH3AINH U KYJIbTYPHI.

CormacHo y4eOHOMY IUIaHy B 7-9 Kilaccax u3ydaercsl yueOHbIH Kypc «AureOpay», KOTOPBIH BKIIOYAET CIEAYIONIHE
OCHOBHBIC pa3liebl cojepxaHus: «Yucia W BBIYHCIEHUS», «ANreOpandeckne BBIPROKECHHS», «YPaBHEHHUS H
HEpaBEeHCTBay», «DyHKITUNY.

MECTO YYEBHOTI'O IIPEJJIMETA «AJITEBPA» B YYEBHOM IIJIAHE

Ha u3ydenue yueOHOTO Kypca «Anredpa» orBoautcst 306 yacos: B 7 knacce — 102 vaca (3 vaca B HeJelnto), B 8 kiacce —
102 gaca (3 gaca B Heneno), B 9 kiacce — 102 gaca (3 gaca B HEJEIIO).

COJAEPXAHHUE YYEBHOTI'O ITPEAMETA

7 KJIACC

Yucyia 1 BLIYHCIEHAS

JpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0 ] OT OJHON (hopMEI 3amucu Japodel k npyrou. [loHsATHe palroHaIBHOTO
YKClia, 3alMCh, CPABHEHUE, YIOPSIOYMBAHUE PAIlMOHAIBHBIX YUCeNl. ApU(PMETHYECKHE ICHCTBUSA C pPalMOHAIbHBIMHU
guciamu. Pemenne 3amad u3 peaabHON MPAKTHKU HA YacTH, HAa IPOOH.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeNieM: OMpeJelIeHue, MpeoOpa3oBaHe BBIPAKCHUI Ha OCHOBE OIPENICICHUs, 3aIHCh
00sbIKX yncell. [IporeHThI, 3aKich MPOLIEHTOB B BUAE IPOOM M IpOoOH B BHUJE MPOLEHTOB. TpH OCHOBHBIC 3a/1a4yd Ha
MIPOIICHTEHI, PEIICHUE 3a74a49 U3 PEATbHOU MTPAKTUKH.

[IpuMeHeHue TpU3HAKOB JEIUMOCTH, Pa3I0KEHHE Ha MHOXKUTENIN HATYypalbHBIX YHCET.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi U 0OpaTHASI MTPOITOPIIUOHATHLHOCTH.

AJredpanyeckne BhIpaskeHust

[TepemeHHbIe, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C NepeMeHHOU. JlomycTumble 3HaueHUs nepeMeHHbIX. IIpencraBneHue
3aBUCHMOCTH MEXIy BelnuunHamMu B Buje ¢Gopmynbl. Berumcnenwss no ¢opmynam. [IpeoOpazoBanue OyKBEHHBIX
BBIPOKCHHMA, TOXKICCTBEHHO PAaBHBIC BRIPAKEHUS, TIpaBUjIa IPeoOpa3oBaHus CyMM U MIPOU3BEICHUH, TTPaBMIa PACKPBITHS
CKOOOK Y TPUBECHHUS 10I00HBIX ClIaraeMbIX.



CBoiicTBa CTENIEHU C HATYPaJIbHBIM II0KA3aTENIEeM.

OnHowiensl u MHorowieHol. CreneHb MHorowieHa. Clo)K€HHE, BbIYMTAHHE, YMHOXKEHME MHOIOWICHOB. DopMyIibl
COKpalI€HHOT0 YMHOXKEHHUS: KBaApaT CyMMBI M KBaapaT pasHocTH. dopmyna paszHocTH KBazapaToB. PazmoxeHue
MHOT'OYJICHOB Ha MHO>KHTEJIH.

YpaBHeHusi M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHHS, TIpaBUiia MpeoOpa3oBaHysl ypaBHEHUS, PABHOCHILHOCTD yPaBHEHUH.

JIuHeliHOEe ypaBHEHUE C OJHOW NEPEMEHHOW, YMCIIO KOPHEW JIMHEWHOIO ypaBHEHWsI, PEIICHHUE JIMHEHHBIX YPaBHEHUI.
CocraBnenue ypaBHEHUH 110 yCIOBUIO 3a1a4l. PelieHne TeKCTOBbIX 3a/1a4 € IIOMOIIBIO yPaBHEHUI.

JluneitHoe ypaBHEHWE C JABYMS TepeMeHHBIMH W ero Tpaduk. CucremMa AByX JIHHEHHBIX YpaBHEHWH C ABYMS
nepeMeHHbIMU. Pemenne cucteM ypaBHEHUH ciocoO0M moaAcTaHOBKH. [IpuMepsl pelenns: TeKCTOBBIX 3aJa4 C IOMOILBIO
CUCTEM ypaBHEHUM.

DyHKINHU

Koopaunara Touku Ha npsimoii. UncnoBble MpoMeXyTKH. PaccTosHue MeXay ABYMS TOUKaMHU KOOPIUHATHOM MPSIMOH.
[IpsamoyronpHast cucrema koopauHat, ocu Oxu Oy. AGcumcca W opAMHATa TOYKH HA KOOPAWHATHOW IIJIOCKOCTH.
[Ipumepsr rpadukoB, 3aganHbIX hopMynamu. UreHne rpadukoB peanbHbIX 3aBucuMocTel. [lonarne ¢ynkmmu. I'paduk
¢ynkuuu. CpoiictBa Qynkumii. Jluneiinas ¢ynkuus, eé rpaduk. I'padux ynkumu y = |X|. I'paduyeckoe perienue
JINHEUHBIX YPaBHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KJIACC

Yucsa 4 BbIYUCTCHUS

KBagpatueiii kopens u3 uncna. IlonstTue 00 uppanmoHanbHOM 4mcie. JlecsTHYHBIE MPHONMKEHUS HPPAUOHATBHBIX
gucen. CoiicTBa apu()METHIECKUX KBAJAPATHBIX KOPHEH U UX NMPUMEHEHUE K MPeoOpa30BaHMIO YHCIOBBIX BRIPAKCHUN U
BBIYUCIICHUSM. [[efiCTBUTENbHBIC YU CIIA.

CreneHs ¢ LeNbIM IM0Ka3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alKCh YHCA.

Aaredpanveckue BbIPasKeHHUSA

KBanpatHssblil TpéXdiieH, pa3nokeHne KBaIpaTHOro TpEXUICHA Ha MHOXKHUTEIH.

Anrebpandeckast 1poob. OCHOBHOE CBOKMCTBO aireOpanueckoit npoou. CliockeHue, BHIYMTAHUE, YMHOXKEHHE, JCIICHUE
anreOpanveckux ApoOeii. PaimoHanbHbIe BRIpaXESHUS H X IPeoOpa3oBaHue.

YpaBHeHMs1 1 HEPAaBEHCTBA

KBanparrnoe ypaBHeHwme, hopMyna KOpHEH KBaIpaTHOTO ypaBHeHus. Teopema Bueta. Pemenue ypaBHeHUH, CBOISATIIIXCS
K JJMHEHHBIM U KBajapaTHbIM. [IpocTelitme npodHo-paluoHanbHble YpaBHEHHS.

I'paduueckass uHTEpHpeTauuss ypaBHEHHH C JBYMS II€PEMEHHBIMH W CUCTEM JIMHEHHBIX YPaBHEHMH C JByMs
nepeMeHHBIMH. [IprMepsI perieHns CUCTEM HETMHENHBIX YPAaBHEHUH C JBYMs TEPEMEHHBIMH.

Pemenne TeKCTOBBIX 331a4 aIreOpandecKuM CriocoOoOM.

YucnoBele HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOM nepeMeHHOW. PaBHOCHIIBHOCTE HepaBeHCTB. JIMHeEHbIE
HEPABEHCTBA C OAHOM nepeMeHHON. CHCTEMBI TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKINHU

[onstne ¢pynkumu. O6nacTh onpeaeNeHns 1 MHOXeCTBO 3HaueHuH GyHkuuu. CriocoObl 3ajanust GyHKITUH.

I'paduk pynkmuu. Urenne croiictB pyHkimu no e€ rpaduky. [Ipumepsr rpagukoB GpyHKINH, OTPAKAIONINX peaTbHbIE
MPOLIECCHI.

DYHKIMH, ONHCHIBAIONIIE IPSIMYIO X 0OPATHYIO MPONOPLUOHANBHEIE 3aBHCHMOCTH, UX rpadukn. Oynkiun Y = X2,y = X°,
y = VX, y=|x|. I'pacdmueckoe pelenne ypaBHEH il i CHCTEM YPaBHEHHIA.

9 KUIACC

Ymncna v BIYUCTEHAS

PamponansHble 4YWcnia, WppalMOHATbHBIE 4YKCa, KOHEYHbIe M OECKOHEYHbBIC JIeCITUYHbIe IpoOH. MHOXKECTBO
JNEUCTBUTEIBHBIX 4YHCEN, JIEHCTBUTENbHBIE YHCIa KaK OECKOHEYHBIE JEeCSITUYHBIE ApoOu. B3amMHO 0OHO3HAUHOE
COOTBETCTBHE MEX]Ty MHOKECTBOM JEHCTBUTEIBHBIX YHCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHMe JCHCTBUTENBHBIX YHCeN, apupMETHIECKUE IEUCTBUS C ICHCTBUTEILHBIMU YHCIIAMH.

PazmMepbl 00BEKTOB OKPYKaIOLIET0 MUPA, JITUTEIBHOCTE MPOLIECCOB B OKPYKAIOIIEM MHUPE.

[TpubnmxEHHOE 3HAUYEHHE BEIMYUHBI, TOUHOCTh NpuOmmwKkenus. Okpyrienue uncen. llpuknaka v oneHKa pe3yIbTaToB
BBIYMCIICHUM.

YpaBHeHNs 1 HEPAaBEHCTBA

JIuneiinoe ypaBHeHue. Pemenne ypaBHeHUH, CBOAAIINXCS K TNHEVHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMI, CBOISAIIMXCA K KBaApaTHbIM. bukBanpatHoe ypaBHeHue. IIpumepsbl
peuIeHusl YpaBHEHUN TPEThEN M YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOXKHUTENH.

Pemenue qpoOHO-paliMoOHaIbHBIX YpaBHEHHH. Pellienne TeKCTOBBIX 3a/1a4 aJlre0pandecKuM METOZO0M.

VYpaBHeHHE C IByMsl IEPEMEHHBIMU U €ro rpaduk. Pemenne cucremM IByX TUHEHHBIX YpaBHEHUH C JBYMS IEPEMEHHBIMHU.
Pemenne cucteM nBYX ypaBHEHHH, OZHO W3 KOTOPBHIX JHHEWHOE, a Jpyroe — BTOpou cremeHu. ['padudeckas
MHTEPIIPETaLUs CUCTEMBI YPaBHEHUH C JBYMsI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3a1a4 anredpanyecKiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienue TMHENRHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM. PellleHre cucTeM JIMHEHHBIX HEPABEHCTB C OJTHOU MEpEMEHHOM.
KBanparnsie HepaBeHcTBa. ['padrueckas mHTEpHpETAIMSI HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS MEPEMEHHBIMH.
DOyHKINU

Keanparnunas ¢yukuus, e€ rpaduk u cBoiictBa. Ilapaboja, KOOpAMHATHI BEPIIMHBI MApabOJbl, OCh CHMMETPUHU
mapaboJIbL.

I'paduxu yskimit: y = kx, y = kx + b, y = k/x, y = x%, y = VX, y = |x| n ux cBoiicTsa.

YucsioBble MOC/I€10BATEILHOCTH M IPOrPeccuu

[lonsiTHE YMCIOBOW TOCIEMOBATENFHOCTH. 3aJjaHUe TOCIEeIOBATEIFHOCTH PEKYPPEHTHOU (GopMyion u GopMmyion N-To
YIICHA.

Apudmerrueckass W reoMeTpuyeckas mnporpeccun. Dopmynsl N-ro wieHa apu@METUYECKOH U T'eOMETPUYCCKOU
MPOrpeCCHil, CYMMBI IEPBBIX NYUJICHOB.

N3o0pakeHre wWieHOB apU(METHUECKON W TEeOMETPHUIECKON MPOrpeccHii TOYKaMH Ha KOOPIWHATHOH IUIOCKOCTH.
JIuHeNHbIN 1 SKCIOHEHIUATBHBIA pocT. CIIOXKHBIC TTPOLEHTHL.

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS TIPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE Pe3yJabTaThl OCBOCHHUS IIPOrPaMMbl Y4eOHOTO Kypca «Anredpa» XapakTepUu3yrTCs:

1) naTpuoTHYecKoe BOCIUTAHME:

MPOSIBICHUEM HHTEpeca K MNPOLUIOMY M HACTOALIEMY POCCHMCKOM MAaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHUEM K
JIOCTUKEHUSIM POCCUMCKHUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTHYECKOM LIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTUKEHUN
B JIPYTYX HAayKaX W MPUKIAIHBIX chepax;

2) rpa:kIaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

T'OTOBHOCTBHIO K BBITTIOJIHCHUIO O6$133HHOCT€I\/'I Tpa)kaaHruHa U p€ajn3alu €ro 1npaB, MPEACTABICHUEM O MAaTCMATUYCCKUX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SIBICHHUMH, MPOLEyp TPaKIaHCKOro o01ecTBa (HarpuMep, BEIOOPHI,
OTIPOCHI), TOTOBHOCTBHIO K OOCYXKICHHIO ITHYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUIECKUM MPUMEHEHHEM JTOCTIKEHHH
HAayKH, OCO3HAHUCM BAXKHOCTU MOPAJIBbHO-3THYCCKUX ITPUHIHUIIOB B ACATCIbHOCTH y‘IéHOI‘O;

3) TpyAOBOE BOCIIUTaHME:

YCTAHOBKOM Ha aKTUBHOE YYacCTHE B PELICHUM MPAKTUYECKUX 3aJa4 MaTEMaTUYECKOM HalpaBICHHOCTH, OCO3HAHHEM
BXHOCTH MaTeMaTHYECKOro o00pa3oBaHHWS Ha TMPOTSHKCHHH BCEW IKHU3HM MU YCHEIIHOW mpodhecCHOHATBHON
ACATCIIBHOCTH MW Pa3BUTHUEM HGO6XOILI/IMBIX YMGHI/II\/'I, OCO3HAaHHBIM BI:IGOpOM U TNOCTPOCHUCM HHIIHBHI[yaJIBHOfI
TpaeKTOPUH 00pa30BaHMs U )KHU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY M OSCTETHYECKOMY BOCIPHATHIO MaTeMaTH4ecKhX OOBEKTOB, 3a[ad, peIICHHH,
paccyXJIeHUi, yMEHHIO BUACTh MAaTEMATHIECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 NO3HAHUSL:

OpHEHTaNMeH B NIEATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTUS YeJIOBEKa, MPHUPOJLI W OOINECTBA, MOHMMAHWEM MAaTeMaTH4YeCKONH HayKd Kak cepbl YeIoBeYeCKOn
JEeATEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUMMOCTU JUISl Pa3BUTHUSl UUBUIM3ALUU, OBIAJICHHUEM SI3BIKOM MaTeMaTUKU U
MAaTEeMaTUYECKON KyJIbTYpPOU KaK CPeICTBOM [IO3HAHUS MUPA, OBJIAJIEHUEM IIPOCTEHIIIMMHU HABBIKAMU UCCIIEI0BATENBCKOM
NeSITeNIbHOCTH;

6) pusuyeckoe BocnuTanue, popMupoBaHHNe KyJbTYPbI 310POBbSI H SMOLMOHAJBHOI0 0J1aroNOTyYns:
TOTOBHOCTBIO TMPUMEHATh MaTeMaTHYECKHe 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS, BEJIEHUS 3I0POBOTO 00pa3a KH3HU
(3mopoBoe muTaHWE, COAJAHCUPOBAHHBIA pEXHUM 3aHATUH W OTAbIXa, pEryisapHas (U3NYecKass aKTUBHOCTB),
c(OPMHUPOBAHHOCTBIO HAaBBIKA pe(IICKCUH, IPU3HAHUEM CBOETO NPaBa Ha OMIMOKY M TAKOTO e MpaBa JIPyroro 4eaoBeKa;
7) 3K0J0THYeCKOe BOCITUTAHKE:

OpHEHTaNMel Ha MpHMEHEHHEe MaTeMaTW4YeCKWX 3HAHWU I pEelIeHus 3a/a4 B 00JacTH COXPAHHOCTH OKPYIKAIOIIeH
Cp€abl, IJIAHUPOBAHHA IIOCTYIIKOB MW OLCHKH HX BO3MOXHBIX HOCJIGI[CTBI/II\/'I JJIsA 0pr>1<afou1e171 Cp€abl, OCO3HAHUEM
rII00aThHOTO XapaKTepa IKOJOTHIECKHUX MPOOJIeM U IyTeH UX PEIICHUS;

8) ajanTanus K U3MEHSIOIIUMCS YCJAOBUSAM COUMAIBLHON U MPUPOAHON Cpeabl:

TOTOBHOCTBIO K )IGfICTBI/I?IM B YCJIIOBHUAX HeOHpeHeHéHHOCTI/I, IMOBBIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH qyepes
MIPAKTHYECKYIO IEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y APYTUX JIOACH, TPUOOpPETaTh B COBMECTHOM JIEATENFHOCTH
HOBbBIC 3HAHUS, HABBIKU U KOMIIETEHIIMH U3 OIBITA APYTHUX;

HEOOXOMMOCTBhIO B ()OPMHPOBAaHWHM HOBBIX 3HAHWH, B TOM 4YHcie (OPMYIUPOBATH HJECH, TOHSITHS, THUIOTE3bI 00
O6’beKTaX N ABJICHHUAX, B TOM 4YHUCJIC pPAHEEC HCU3SBCCTHBIX, OCO3HABAThb )Ie(i)I/IHI/ITBI COOCTBEHHBLIX 3HAHHH U
KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIMIO, BOCIIPUHHMATH CTPECCOBYIO CHTYAIlMI0 KaK BBI3OB, TPEOYIOIIHIA
KOHTPMEP, KOPPEKTUPOBATE IPUHUMACMBIC PCIICHUA U JICI\/’ICTBI/IH, q)OpMYJIPIpOBaTI) U OCHHUBATh PUCKU U MOCICACTBUA,
(hopMHUPOBATH OIIBIT.

METAHNPEJIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBIEC YHHBePcAJbHbIE yieOHbIe AelicTBUA



ba3oBble JJornyeckune aeMcTBUA:

. BBEISBIISITh M XapaKTEPHU30BaTh CYIIECTBCHHBIEC TMPHU3HAKH MAaTEMAaTHYCCKUX OOBEKTOB, IMOHSITHM, OTHOIICHHIA
MEXy TOHATHAMH, (POPMYIHPOBATH OMNPEACICHHUS IOHATHH, yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KilacCU(UKALINY,
OCHOBAHUS JIsl 000OIIECHUS U CPABHECHUS, KPUTESPHUH ITPOBOIUMOTO aHAJIH3a,

. BOCIIpUHUMATh, (POpMynIHpoBaTh ¥ TpeoOpa3oBBIBATh CYKICHHA: YTBEPAWUTENbHbIE ¥ OTPHUIIATEIbHEIE,
eIMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHEIE,

. BBISBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MTPOTHUBOPEUHns B (paKTax, NaHHBIX, HAOMIOIEHUSIX U
YTBEPKACHUAX, IIPEAJIaraTh KPUTEPHUH JJIS BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

. JIenaTh BBIBOABI C HCIIOJB30BAaHHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M WHAYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIIOUEHUH 110 aHaJIOTHH;

. pa3bupaTh JOKa3aTeNbCTBA MAaTEeMaTHUECKUX YTBEPKACHUH (TMpsiMble W OT MPOTUBHOIO), TMPOBOIUTH

CaMOCTOSITEJIbHO HECJIOXKHBIC JOKa3aTeIbCTBA MAaTEMAaTUYCCKUX (DaKTOB, BBICTPAWBATh APTYMEHTAIUIO, IPUBOIUTH
MPUMEPHI ¥ KOHTPIPUMEPBI, 000CHOBBIBAaTh COOCTBEHHBIE PACCYKACHHUS,

. BEIOMpATh CIIOCO0 pelieHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHS, BRIOMpATh Hauboee
MOAXOJISTINNA C Y4ETOM CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTe/IbCKUE AeHCTBUS:

. WCIIONB30BaTh BOMPOCHI KaK HCCIIEJJOBATENbCKUA HWHCTPYMEHT TMO3HAaHWS, (OPMYIHUPOBATH BOMPOCHI,
(uKcHpyroIIe TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSATENIFHO YCTaHABINBATH NCKOMOE U JaHHOE, (JOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3HIINI0, MHEHHE;

. MPOBOJMTH [0 CAMOCTOSITEIFHO COCTaBIIEHHOMY IUTaHY HECJIOKHBIN IKCTIIEPUMEHT, HEOOIBIIOE HCCIIE0BAaHHE T10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bhEeKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty CO00ii;

. CaMOCTOSTENFHO (OPMYITHpPOBaTH OOOOIIEHUS W BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO HAOIIOJICHHUS,
MCCJIEIOBaHNUS, OLICHUBATh JIOCTOBEPHOCTD TIOJTyYEHHBIX PE3yIIbTaTOB, BBIBOJOB H 0000IICHHI;

o HPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCa, @ TAKKE BBIABUTATH MPEIIOI0KEHHS O €r0 Pa3BUTHH B HOBBIX
YCIOBHSIX.

PaGora ¢ undopmanueii:

o BbISABJISITHD HEAOCTATOYHOCTh U N30BITOYHOCTE I/IH(bOpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMI>IX JJId pCIICHUA 3aa4u,

° BBIOUpATh, aHATU3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh HHPOPMAIMIO PA3IMYHBIX BHIIOB U (HOpPM
MpeCTaBIICHUS;

o BBIOMPATH (OPMY MpeACTaBICHUS HHYOPMALIMH U WILTIOCTPUPOBATH pelIaeMble 3aJadll CXeMaMH, AuarpaMMaMH,
WHOU TpaMKON 1 UX KOMOMHAIIHSAMU;

° OLICHUBATh HAAEKHOCTb MHPOPMALWHU 1O KPUTEPUSM, MPENTIOKEHHBIM y4YHTENeM Wi C(HOPMYIHPOBAHHBIM
CaMOCTOSITEIBHO.

KomMmyHukaTuBHbBIE YHHBepCAIbHBIE YUeOHbIE AeiiCTBHUA:

o BOCHPUHUAMATH U (POPMYJIHPOBATH CYXKJICHUS B COOTBETCTBHHU C YCIOBUSIMH U LENSMH OOIIEHHS, SICHO, TOYHO,

IPaMOTHO BBIpaKaTb CBOIO TOYKY 3PEHMS B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIY pELICHHUs
3aJ]aui, KOMMEHTHPOBATH MOJyYeHHBIH PE3yJIbTaT;

. B Xo/i¢ OOCYXJEeHHs 33/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMBbI, MPOOJIEeMbl, peliaeMoil 3aaauu,
BBICKA3bIBaTh M/I€H, HAIlEJIEHHbIE Ha MMOMCK PELIEHHs, CONIOCTABIIATh CBOU CYXKJIEHHS C CYKACHUAMHU IPYTUX yYaCTHUKOB
nuasnora, oOHapyXHUBaTh pa3iduue M CXOJACTBO HO3UIMHA, B KOPPEKTHOH (opme (opMyIHpoBaTh Pa3HOIIACHS, CBOH
BO3PaXXKCHUS;

. NPECTABIATH PE3yIbTAThI PEHICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOCKTA, CAMOCTOSITENEHO BHIOMPATh
(dbopmMar BEICTYIUICHHS C YYETOM 3a/1a4 [TPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHH;

. MOHUMATh W HCIOJb30BaTh NMPEUMYIIECTBA KOMAHJHOW M HWHAMBHUIYAIbHOW pabOTHI NPU PEUICHUU Yy4eOHBIX
MaTeMaTHYECKUX 3a]1a4;

. NPUHUMAThH L€J1b COBMECTHOW AEATENILHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThI, pacrpeneisTh
BUBI paboT, 1OroBapuBaThHCs, 00CYKIATh MPOLECC U PE3yNIbTaT PadoThl, 00001IaTh MHEHHS HECKOJIBKHUX JIOJCH;

. y4acTBOBaTh B TPYNIOBBIX GopMax paboThl (00CyxkaeHUs, 0OMEH MHEHHUSMH, MO3TOBBIC IITYpMBbl M JPYyTHE),

BBITIOJHSTH CBOO 9acTh PabOTHl U KOOPJAMHUPOBATH CBOW JIEHCTBHSI C APYTUMH WiEHAMH KOMAaH/IbI, OIEHHBATH KAa4eCTBO
CBOETO BKJIaJIa B OOIIUI MPOJYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aHMOJICHCTBUSI.

PeryasiTuBHBIC yHHBepcaJbHbIe yYeOHbIe AeliCTBHSA

Camoopranuszanus:

. CaMOCTOSITENIFHO COCTaBIIAThH IUIAH, AITOPUTM PEIICHUS 3aJla4yd (WM €T0 YacTh), BEIOMPATh CIIOCO0 PELIeHHS C
y4€TOM HWMEIONINXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh W KOPPEKTHPOBATH BapHUaHTHI
peueHnii ¢ yu€ToM HOBOH MH(pOpMAaLUH.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTEJIJICKT:

. BJIAJIETh CIIOCO0aMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIecca M Pe3ysibTaTa PelIeHUs] MaTeMaTHIeCKON 3a/1a4H;

. MpeIBUACTh TPYOHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IIPH pEIIEHWH 3a7add, BHOCUTh KOPPEKTHBHI B
JIeSITEIbHOCTh Ha OCHOBE HOBBIX O0CTOSITENLCTB, HAWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;



° OIICHMBATh COOTBETCTBHE PE3YNIbTaTa MEATCIHPHOCTH IOCTABICHHOW II€IM WM YCIOBHSIM, OOBSICHATH IPHUHUHBI
TOCTYDKCHUS WITH HE TOCTIDKCHHUS e, HaXOAUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 7 kj1acce 00y4aroIuics MOMYIHUT CASAYIOIIUE IPEIMETHBIE PE3yIbTaThL:

Yucia 4 BbIYUCTCHUS

BrimonHsTh, coyerast yCTHbIE M MUCbMEHHBIE TPUEMBI, apU(PMETHUECKUE JCHCTBHS ¢ pAlOHATBHBIMHI YHCIaMHU.
HaxonuTh 3Ha4eHUs] YUCIOBBIX BBIPAXXEHHUH, MPUMEHITH Pa3sHOOOpasHble CIIOCOOBI W MPUEMBI BHIUUCICHUS 3HAUYCHHH
TIPOOHBIX BEIPAKEHUH, COMEPIKANTAX OOBIKHOBCHHBIC U ACCITHYHEIE TPOOH.

[lepexoanTs OT OomHOW (OPMBI 3allUCH YHCEN K APYroil (mpeoOpa3oBBIBaTh JECATHYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B ICCSTHYHYIO, B YACTHOCTH B OECKOHEUHYIO JCCATHUHYIO APOOD).

CpaBHUBATh U YHOPSIOYUBATH PALMOHAIBHBIC YUCTIA.

OKpyTJIATh 4ncIa.

BeInonHATS NPUKHUIKY W OIEHKY pe3ysibTaTa BBIYMCIEHUH, OLIEHKY 3HAYEHMH YHUCIIOBBIX BBIpaXXCHWH. BBINONHATH
NEeHCTBUS CO CTENEHSIMHU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpumensTh NpU3HAKU JETUMOCTH, PA3I0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YHUCEIL.

Pemarp mpakTHKO-OpMEHTHPOBAHHBIE 3a/1ayM, CBA3AHHBIE C OTHOIIEHHUEM BEJIWYMH, MPONOPIHMOHAIBHOCTHIO BEIHYMH,
MpPOLEHTaMH, HWHTEPIPETUPOBATh PE3YJAbTaThl PELICHHs 3ajad ¢ y4ETOM OIPaHHUYEHUH, CBA3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 00BEKTOB.

Anredpanyeckue BbIpaKeHUsA

Hcnonb3oBaTh anreOpandeckyrd TEPMHHOJIOTHIO U CHMBOJHKY, NPHUMEHSITh €€ B IpoLecce OCBOCHHUS y4eOHOTro
MaTepuaia.

Haxonuts 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPY 3a1aHHBIX 3HAUYCHUSIX IEPEMEHHBIX.

BrimonHsaTs mpeoOpa3zoBaHus 1EJOT0 BBIPAKEHHS B MHOTOWIEH NPHUBEICHHEM MNOJOOHBIX ClIaraeMblX, PacKpbITHEM
CKOOOK.

BbImonHAT yMHOXKEHHE OJHOWICHa Ha MHOTOWIEH M MHOTOWIEHa Ha MHOTOWICH, NPUMEHATh (QOpMyJbl KBaapaTa
CYMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HA MHOXHTENM C TOMOIIBIO BBIHECEHHUS 32 CKOOKH OOIIEro MHOMXHTEINS,
IPYIIUPOBKH CIaraeMblX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKEHHUSL.

[IpumensTe npeoOpa3oBaHKUs MHOTOWICHOB AJISl PEIICHHs Pa3lIMYHbIX 337ad U3 MaTeMaTHKH, CMEXHBIX IIPEIMETOB, U3
peanbHON NPAKTUKHU.

Hcrnonp30BaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMU TTOKA3aTEISIMH IS TPE0Opa30BaHUSI BRIPAIKEHIIH.

YpaBHeHMs1 1 HEPAaBEHCTBA

Pemwate nMHENWHbIE ypaBHEHHS C OJHOM IIEPEMEHHOM, NpPUMEHss IpaBWia IEepexojJa OT HCXOIAHOIO0 YpPABHEHUS K
paBHOCHIIBHOMY eMy. [IpoBepsTh, ABISETCS M YUCIIO KOPHEM YpaBHEHUS.

[IpumensTs rpaduyeckre METOIb! IPH PEILICHUN JINHEWHBIX YPAaBHEHUH U UX CHCTEM.

[TonGupate npuMepsI Iap YKCel, SBISIOMNXCS PELICHHEM JIMHEHHOTO ypaBHEHNUS C ABYMSI IEPEMEHHbBIMH.

Ctpouth B KOOPAMHATHOHN IUIOCKOCTH TpadUK JTMHEHHOTO YpaBHEHHS C JIByMs NEPEMEHHBIMH, MOJB3YSCh TpaduKoM,
MPUBOIUTH IPUMEPHI PELICHUS YPaBHEHUSI.

Pemate cucteMsl ABYX JIMHEHHBIX YpaBHEHHUH C IBYMs IEPEMEHHBIMH, B TOM YHCJIE TpadUuecKH.

CocTaBnaTe M pemarh JHMHEHHOE YpaBHEHHE WJIM CHCTEMY JIMHEWHBIX YpaBHEHHH 110 YCIOBHIO 3ajauH,
HWHTEPIIPETHPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJjauil TOJTYYECHHBIN pe3yabTarT.

DOyHKINHU

N300paxkaTb Ha KOOPAUHATHON MPSAMON TOYKH, COOTBETCTBYIOIIHNE 3aJJaAHHBIM KOOPIWHATAM, JTyYH, OTPE3KH, HHTEPBAJIbI,
3aITUCHIBATh YHCIOBBIEC IPOMEXKYTKH Ha anredpandeckoM si3bIKe.

OtMeuaTs B KOOPAMHATHOM IUIOCKOCTH TOYKU IO 33/JlaHHBIM KOOPIMHATaM, CTPOUTH IpaduKy JIMHEHHBIX (PyHKIMH.
Crpourts rpaduk pyHKIuH Y = [X|.

OnuceBaTh ¢ TOMOMIBIO (PYHKITUIT M3BECTHBIE 3aBUCHMOCTH MEX]y BETMYMHAMHU: CKOPOCTh, BPEMSI, paCCTOSHUE, IIE€HA,
KOJINYECTBO, CTOMMOCTD, IPOU3BOIUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTs 3HaueHne QyHKUUY 110 3HAYCHUIO €€ apryMeHTa.

[Monumars rpaduueckuii criocod MpeACcTaBICHUs U aHAIH3a HHPOPMAIVH, U3BIIEKATh U HHTEPIIPETUPOBATH HHHOPMAIIHIO
13 TPaQUKOB peallbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce 0Oydaromuics MOMYUYHUT CIAEAYIOIINE TPEIMETHBIE PE3yIbTaThI:

Yncna v BHIYUCIEHUSA

Hcnonp30BaTh HauyanbHBIE TMPEACTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX YHCENl JUIA CPaBHEHHS, OKPYTJCHHS |
BBIYUCIICHUH, N300pakaTh AEHCTBUTENbHBIC YNCIIA TOUKAMHU Ha KOOPAHMHATHOHN MPSIMOH.

[IpumensTe moHATHE apU(PMETHYECKOr0 KBAAPATHOTO KOPHS, HAaXOAWTh KBaJpaTHbIE KOPHM, HWCIOJB3YsA IPH
HEOOXOJIMMOCTH KaJIbKYJISITOP, BBIMONHSITH MTPeoOpa3oBaHus BBIPAKEHUH, coJiepKalliuX KBajpaTHbIE KOPHHU, HCIOIb3Ys
CBOICTBa KOpHEH.

Hcnonb30BaTh 3amucu OOJBIIMX U MaJIbIX YHCEI C IIOMOIIBIO ASCATHYHBIX ApoOei u crenenei uncia 10.
Aaredpanveckue BbIPasKeHHUA



[IpuMeHATh MOHATHE CTENEHH C IETBIM ITOKa3aTelleM, BBIIIONIHATh MPe00pa3oBaHusl BRIPAKECHNN, COEPKAIINX CTETIEHHU C
LIEJTBIM TTOKa3aTeJIeM.

BEIMONHATE  TOXKIOECTBEHHBIE NPEOOpPa30BaHUSl pPAlMOHAIBHBIX BBIPRKCHUH Ha OCHOBE MpaBHJ JACHCTBHUA Haj
MHOTOYJICHAMH U aJiIreOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumensTe peoOpazoBaHus BBIPAKCHUHN IS PELICHUS Pa3IMYHBIX 3a/1a4 U3 MaTeMaTHK{, CMEXHBIX NPEIMETOB, U3
peanbHON NPAKTUKHU.

YpaBHeHusi M HEPABEHCTBA

Pematp nuHeiHbIe, KBaIpaTHbIE YpaBHEHUS U pallMOHAIbHBIE YPAaBHEHHS, CBOAAIINECS K HIM, CUCTEMBI IBYX YpaBHEHUH
C IByMsI IEpEMEHHBIMHU.

[IpoBoauTh TpocCTeiime uccie0BaHNsl YpaBHEHUI U CHCTEM ypaBHEHHil, B TOM YHCIIE C MPUMEHEHUEM TpapuIecKux
MpecTaBiIeHni (YCTaHABIMBATh, UIMEET JI YpaBHEHHE WJIM CHCTEMa ypaBHEHWH pEIIeHHs, €CIH UMEET, TO CKOJBKO, U
mnpouee).

[lepexoanuTh OT cOBeCHOW (OPMYIUPOBKH 3a1aud K €€ anreOpandecKoid MOJENH C MOMOIIBIO COCTABJICHHUS YPaBHEHUS
WJIM CUCTEMBI YpaBHEHHUH, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33/Ia4H ITOJTyY€HHBIA Pe3yibTar.
[IpuMmeHATH CBOMCTBAa YHCIOBBIX HEPABEHCTB Ul CpPaBHEHMS, OLIGHKH, pellaTh JMHEWHbIE HepaBeHCTBA C OJHOU
MEPEMEHHOM M HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HWUIIOCTPAlMI0 MHOXXECTBA PpEIIEHHH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKINHU

[NoHumatp U UCMONB30BaTh (HYHKIUOHAIBHBIC TIOHATHS U SI3BIK (TEPMHHBI, CUMBOJINYECKHAE O003HAUEHHUS), ONPEeIsATh
3HaueHue (PYHKIIUH 110 3HAUESHUIO apryMEHTa, OTPeAeTsaTh CBOHCTBA PYHKINH 1O e€ rpaduky.

Crtpouth rpaduKu 3JeMEeHTapHBIX (YHKIIHA BAA:

y=kix,y=x% y=x%y = x|, y = VX, oucIBaTh CBONCTBA YHCIOBO (YHKIHH 110 €8 rpaduKy.

K koniy oOyuenus B 9 kiaacce 0Oydaromuics MOMYYHT CISAYIOIINE TPEIMETHBIE PE3yIbTaTHL:

Yucsa 4 BHIYUCTCHUS

CpaBHUBATh U yNIOPAI0YMBATH PAllMOHATBHBIE U HPPAIlOHANBHbIE YHCIIA.

BrimonHsaTe apudmeTndeckue ACHCTBHS C PAalMOHANBHBIMH YHCIAMH, COYETas YCTHbIE M IHUChMEHHBIE NPUEMBI,
BEITIONHSTH BEIYHACICHHS C MPPAIMOHATEHBIMH YHCIIAML.

Haxonuts 3HaueHus cTenenel ¢ MebIMU TIOKa3aTeNsIMI U KOPHEW, BEIYUCIISATh 3HAYEHHUS YNCITOBBIX BIPAXKCHUH.
OKpyIJIATh AEHCTBUTENbHBIE YUCIIA, BHITIOTHATH MPUKUAKY Pe3yIbTaTa BEIUMCIECHUH, OLIEHKY YHCIIOBBIX BBIPAXKEHHI.
YpaBHeHMs1 1 HEPAaBEHCTBA

Pemarp nuHeitHbIE W KBaJapaTHBIE YpPaBHEHWS, yPaBHEHUS, CBOIAIIMECS K HUM, MPOCTEHIIHE IPOOHO-palliOHATBHBIE
ypaBHEHUS.

Pemartp cucteMsl ABYX JMHEWHBIX YpaBHEHHUH C IBYMs MEPEMEHHBIMU M CHCTEMBI JBYX ypaBHEHH, B KOTOPBIX OJIHO
YpaBHEHHUE HE SBISETCS TNHEHHBIM.

Pemarp TekcTOBBIE 3amaun anreOpandecKuM CrocoOOM C TOMOIIBI0 COCTABICHUS YpPaBHEHUS WM CHUCTEMBI IBYX
YpaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeiime ucciieoBaHnsl YpaBHEHUH U CHCTEM ypaBHEHHWH, B TOM YHUCIIE C NMPUMEHEHHUEM TpaduiIecKux
MpeicTaBiIeHni (YCTaHABIMBATh, UMEET JIM ypaBHEHHE WU CHCTEMa ypaBHEHWH pEIIeHHs, eCIIH MMEET, TO CKOJIBKO, U
mnpouee).

Pemarp nuHeliHbIe HEpaBEHCTBa, KBaJlpaTHbIE HEPABEHCTBA, M300pakaTh pelIeHHEe HEPAaBEHCTB Ha YHCJIOBOM IPSIMOH,
3aIACHIBATh PEIIEHUE C TOMOIIBI0 CHMBOIIOB.

Pemrate cuctemMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300paxaTh
pelIeHre CUCTEMBbl HEPABEHCTB HAa YHCJIOBOM MPSMOMN, 3alMCBHIBATh PEILIEHHE C MOMOINBI0O CHMBOJIOB. Vcmonb3oBaTh
HEPaBEHCTBA NIPU PEUICHUH PA3IMYHBIX 3a/1a4.

DOyHKINHU

PacrniozHaBaTh (yHKIMH WM3y4YeHHBIX BHJOB. [lOKa3bIBaTh CXEMAaTHYECKH PACIIONOKEHHE HAa KOOPIAMHATHOH TUIOCKOCTH
rpadukoB Gynkumit Buga: y = kx, y = kx + b,y = k/x, y = ax’ + bx + ¢, y = x*, y = VX, y = |x|, B 3aBHCHMOCTH OT
3HAaYeHUH KO3 PHULINEHTOB, ONUCHIBATH CBOMCTBA (DYHKIMH.

Crpouth W H300pakaTh cXeMaTHYeCKH TpauKH KBaJpaTWYHBIX (YHKIWH, ONMUCHIBATH CBOWCTBA KBaJAPATHYHBIX
(dyHKIUI 10 UX TpaduKaM.

PacnioznaBathe kBagpaTHuyHyr0 (QyHKIHMIO 1O (GOpMyJie, NMPUBOAUTH MPHUMEPHl KBAaAPaTHYHBIX (YHKUUN W3 peasbHON
KU3HH, PUINKH, TEOMETPUH.

YucnoBble NOCJIe0BATEIHLHOCTH M MPOTPecCHH

PacrniozHaBath apu)MeTHIECKYIO U TEOMETPUIECKYIO IPOIPECCUH MIPH PA3HBIX crIoco0ax 3adaHusl.

BEIMONHATE BBIYMCIIEHUS] C MCIONB30BaHMEM (QOPMYN N-rO WieHa apu(pMeTHYeCKOH M TeOMETPUYECKOH Mporpeccui,
CYMMBI ITEPBBIX N YIICHOB.

N300paxathb 4ieHbl MOCIE0BATENFHOCTH TOYKAMH Ha KOOPIUHATHON TNIOCKOCTH.

Pemate 3agaun, cBA3aHHBIE C YHCIOBBIMU IIOCIEIOBAaTENLHOCTSIMHM, B TOM YHCIE 3aJadyd U3 PeajbHOU >KU3HU (C
WCTIOJIb30BaHUEM KAIIbKYJISATOPa, IU(POBBIX TEXHOJIOTHH).



TEMATHUYECKOE IIVIAHUPOBAHUE

PaGouass mporpamMMa 1o y4ye0OHOMY mpeaMeTy «AJiredopa» pa3zpadoraHa
BOCNHUTAHHA, YTO OTPa’)KEHO B JIMYHOCTHBIX IUIAHHPYEMBIX Pe3yjbTaTax M o00ecrmeYnBaeT

¢ y4érom

paboueidi mporpamMmbl
peain3anuio

HHBApUAHTHBIX Moayided (MM) mporpammbl «YpodHasi JeATeJbHOCTbY», «BHeypouHasi HesiTeJIbHOCTH)» U
«BHeNKoJIbHbIE MEPONPUATHSIY.

7 KIIACC
No  HaumeHoBaHHe pa3ieiaoB U Konnyectso yacos OnexTpoHHbIe (IU(POBHIL) [Tporpamma BocriuTaHus
/T TeM MPOTPaMMBI Bcero KP IIP oOpa3oBaTeibHBIE PECYPCHI
1 UYucia ¥ BBIYUCICHHUS. o5 1 bubnuoreka LJOK HM «Ypounas
PanyonanbHble ncia https://m.eds00.ru/7f415p90 ACHTEILHOCTE.
MakcuManbHOE HCIOJIb30BAaHUE
2 AnreGpanteckue BEIPaKEHHsT 27 1 Bubimoreka IIOK BOCITUTATEIbHBIX BO3MOXKHOCTEH
https://m.eds00.ru/7f415b90 comepxkanus yae6HOTO MpeaMeETa
IS (POPMHUPOBAHUS Y
bubnunoreka [IOK o
3 VpaBHEHNs ¥ HEPABEHCTBA 20 1 u 00y4aIOIINXCs POCCHITCKHX
https://m.eds00.ru/7f415b90  rpapgunmonnsix ayxosHo-
4 Koopaunate! u rpaduku. 24 1 bubmaurorexa [JOK HpaBCTBCHHBIX 1 5
. COIMOKYJIbTYPHBIX HIECHHOCTCH,
DOyHKIUHA https://m.edsoo.ru/7f415b90 POCCHICKOTO HCTOpHIECKOTO
5 n 6506 6 1 bubmmorexa [IOK CO3HAHHUSI HAa OCHOBE
OFTOPEHHE 1 ODODIIEHHE https://m.eds00.ru/7f415h90  MCTOPHIECKOTO mpocheieriy;
HO,I[6OP COOTBCTCTBYIOLICTO
COJZIEp>KaHUsl YPOKOB, 3a/1aHUH,
BCIIOMOTI'aTCJIbHbIX MaTCPHUAJIOB,
MPOOJIEMHBIX CHUTYalHHN IS
o0cyxIeHuit
OBIIEE KOJIMYECTBO YACOB UM «BHemKoJIbHbIC
1O ITPOI'PAMME 102 > MEPONIPHSITHI
BuenkonpHble TeMaTHYECKHE
MEpONPUATUS BOCIUTATEIBHOMN
HarpaBJICHHOCTH,
OpraHnM3yEMbIC MeaaroraMu mno
MaTEMATHUKE
8 KUIACC
Ne HaumeHnoBanue pasnenoB u KomnmuecTBo yacos DNeKTPOHHBIS [Iporpamma BocriuTaHUs
n/n TEM NIPOrpaMMbI Bcero KP (uudpossie)
oOpa3oBaTrebHbBIE
pecypchl
1 Yucna 1 BBIYUCIICHHUS. 15 BubGmmoreka [TOK M «Ypounas
KBajipaTHble KOpHH https://m.edsoo.ru/7f417af8 ACATEALHOCTE).
HpI/IBHe‘IeHI/Ie BHUMAaHUA
Yucia 1 BIYUCIICHUS.
bubmnorexa LIOK OOyyaromuxCs K
2 CreneHb ¢ 1eJIbIM 7 https:/m.ed 17£41748 LEHHOCTHOMY aCIeKTy
OKATATENEM ttps://m.edsoo.ru af8  ysywacweix Ha yporax
npeaAMETOB, SIBJICHUU U
3 AnrebpandecKue BhIPaKEHUSI. 5 1 bubmoteka [JOK COGBITHI, HHALIAMPOBAHHE
KBanpaTtHeliiTpéxusien https://m.edsoo.ru/7f417af8  obcyxnenuii, BbicKa3bIBaHUHA
CBOCT'0O MHCHMUA, BI)Ipa6OTKI/I
4 Anre0pandecKue BRIPAKEHHUSL. 15 1 bubnmnoreka [JOK CBOEI'O JIHIHOCTHOLO
AnrebOpandeckas 1podb https://m.eds00.ru/7f417af8 = oruomenns k u3ysaembv
5 VpaBHEHHS ¥ HEPABEHCTBA. 15 1 Bbubmmoreka ITOK IC_IOGHT“”M’ ABJICHUAM, JINTIAM.
. PUMEHCHUEC HHTCPAKTHUBHBIX
KBanpatHbie ypaBHeHUS https://m.edsoo.ru/7f417af8 (bopM yIeOHOH paBOTH —
6 YpaBHEHUA U HEPABEHCTBA. 13 bu6nmoreka IJOK WHTEJUIEKTyaJIbHbIX,
CucreMbl ypaBHEHU I https://m.edsoo.ru/7f417af§  CTMMYINpYrOMKX
TMO3HABATCIbHYIO MOTUBALINIO,
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubmoteka [IOK MIPOBBIX METOIUK, JUCKYCCHIA,
Hepasencrsa https://m.edso0.ru/7f417af8 | narommx BO3MOXHOCT
Oynxiuu. OCHOBHBIE bu6nmoreka IJOK NpHOGPECTH OIbiT BeHeHHﬂ,
8 5 KOHCTPYKTUBHOI'O JAHUAJIOTa;

TIOHATHA

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

IPYyNIIOBOH paboTHI, KOTOPAs
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9 Oynkiuu. Yucnosobie 9 bubmmoteka IIOK YYHUT CTPOUTL OTHOLICHUS U
byHKIUM https://m.edsoo.ru/7f417afg = ACUCTBOBATL B KOMaHAE,
CHOCOOCTBYET Pa3BUTHIO
KPUTHUYCCKOT'O MBILIJICHUS.
HNM «BHeypouHasi 1esITe/IbHOCTbY,
)OoecriedeHne HHANBHYATbHBIX
10 - 506 6 L Bu6amnoreka LIOK SHOCTeﬁ oOyJaromuxcs B paMKax
OBTOpEHHE U 0000IICHIE | 7
P H https:/m.edso0.ru/7f417afg PAHHEX HMH KYPCOB, SAHATHH
(mo3HaBaTENBHOM, HAYYHOM,
HCCJICIOBATECILCKOM,
HpOCBeTI/ITeHbCKOﬁ
HAIPaBJICHHOCTH; )
OBLIEE KOJIMYECTBO YACOB 102 5 0
I1O ITPOT'PAMME
9 KJIACC
Ne HaumenoBanue paznenon KonuuectBo vacos DIIeKTPOHHBIC IIporpamma BocniuTaHus
/I Y TEM MIPOTPaMMBI Bcero KP I (mdpoBsie)
P oOpa3oBaTeibHbBIC
pecypchl
1 Hucna v BBIYUCICHUSA. 9 bubmmorexa [IOK UM «Ypounas
JleHCTBUTENBHBIE YHCIIA https://m.edsoo.ru/7f419d08 A€ATEIbHOCTD.
Opraamsanus medcersa
2 YpaBHEHUs ¢ OTHOH 14 1 hitps://m.ed 17§419408 9pyIUPOBaHHBIX 00yYaroUUXCs
nepeMennoi ttps://m.edsoo.ru HAJ| HEYCIICBAOLIIMH
OJIHOKJIACCHUKAMH, B TOM Y9HCIIE
3 YpaBHEHUS U HEPABEHCTBA. 14 1 Bbu6nuoreka IJOK ¢ 0cOGBIMH 06Pa30BaTEIbHEIMHU
CucreMsl ypaBHEHHi https://m.edso0.ru/7f419d08 mnoTpeOHOCTSIMU, AAIOLIETO
00yYaroIUMCs COIMATIBHO
4 YpaBHEHUS U HEPABEHCTBA. 16 1 EI/I6J]II/IOTeKa ITOK AHAYHMBIH OTIBIT
HepaBeHCTBa h'['[DS//medSOOI‘U/7f419dO8 COTpYIHUYECTBA U B3auMHOUN
5 ® 16 1 bubauoreka [JOK TIOMOILH,
yHKHI/H/I i HHUIUHUPOBAHUC U IOAACPIKKY
https://m.edso0.ru/7f419d08 e 10BATEBCKOI
5 YucioBele 15 1 Bu6nuoreka IJOK JeATEIbHOCTU 00y4aroIuxcs,
HOCJIEI0BATEIBHOCTH https://m.eds00.ru/7f419d08 MTaHHPOBAHKC 1 BBIOTHCHHAC
MHAWBUAYAJIBHBIX U I'PYIIIIOBBIX
MIPOEKTOB BOCIUTATEIbHOMN
HaIrmpaBJICHHOCTU
UM «BHelmKoJbHbIE
7 [ToBTOpenue, 06006mICHNE, 18 1 Bubnunoreka [IOK MEpOnpHUATH.
CHCTEMATH3aIis 3HAHMUIA https://m.edso0.ru/7f419d08 BHEIIKOILHbIC reMareckue
MCPOIIPUATHA BOCIIUTATCIIbBHON
HaIlpaBJICHHOCTH,
OpraHmM3zyembIC Ie1aroraMmu 1o
MaTeMaTHUKE
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOI'PAMME

Beinncka Bepra 29.08.2023r.

JIMpEeKTOp LIKOJIBI
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H.M.TroTIOHHUK
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