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PABOYAS ITPOT'PAMMA YUEBHOI'O IPEJIMETA «AJITEBPA» IJ15
YHYAIIUXCA 7, 8,9 KJIIACCOB
INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma 1o npeamety «Anredpa» pa3paboTaHa B COOTBETCTBHUH
c (QeaeparbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO
obmero oopazoanusi (PI'OC OOO), yTBep>KIeHHBIM TpUKa3oM MuHucTepcTBa
npocBemenust Poccuiickoit ®enepanuu ot 31.05.2021 Ne 287 (B penmakiuu
npukaza ot 22.01.2024 Ne 31), Ha ocHOoBe (enepaibHONH 00pa3zoBaTEIBHON
nporpaMmmbl  OCHOBHOro ob6miero ooOpaszoBanus (DOII OOO), yrBepxkIeHHON
nprukazom MunuctepcrBa npocsemieHus Poccuiickoin @eneparuu ot 18.05.2023
Ne 370 (B penakuuu npukasza ot 19.03.2024 Ne 171), ocHOBHOM 00pa3zoBaTebHON
mporpaMmbel  OCHOBHOTO o001mero o6pazoBanuss MBO COIIl Ne 31 wumenu
I'A.bepauueckoro (OOII OOO), denepanbHoil paboyelt mporpaMMmbl MO
npenMery «Anredpay.

[losicHuTenbHAsE 3amucka OTpakaeT oOlue Medu W 3a4a4d  U3Y4YEHUs

anreOppl, MECTO B CTPYKType Y4YeOHOTO IUIaHa, a TaKkKe MOIXOABl K OTOOpYy
COJIEPKaHUS U ONPENICICHUIO INITAHUPYEMBIX PE3yIbTaTOB.

ConepxaHue OOy4YEHHMs] PACKpBIBAET COJEp)KaTeIbHbIE JUHUHM, KOTOPbIE
npeaIaraloTcs Uis 00S3aTeNbHOTO HM3y4YeHUS B KaXJAOM KJacce Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tmanupyembie pe3yiabTaThl OCBOCHHUS MPOTPaMMBI MO airedpe BKIIOYAIOT
JUYHOCTHBIE, METAaPEIMETHBIE PE3YyIbTAThI 3@ BECh NEPHO 00yUYEeHUs Ha YPOBHE
OCHOBHOro o0miero oOpa3oBaHMs, a TaKXKe MPEIMETHbIE JOCTUKCHHUS
00y4JaroIerocs 3a Kax/Jplii 1oJ; 00y4deHus.

Anrebpa sABIAETCSs OJHHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00eCTIeYMBAET U3YUYEHUE JPYTUX JUCLUIUINH, KK €CTECTBEHHO-
HAyyHOro, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEHHE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B MMOBCEAHEBHOM *U3HU. Pa3Butue y oOyuaronuxcs
HAyYHBIX TPEACTABICHUH O TMPOUCXOKACHUW U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NpUPOJEC W OOIECTBE, POJM MAaTEMaTHUYECKOrO MOEJIMPOBAHHUS B HAYYHOM
MO3HaHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJaNTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOU JCHCTBHSI M BBIBOBI,
dbopmynupoBath yrBepxkacHUS. OCBOECHUE Kypca alreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUJICHUSI OOYYaroOIIMXCSA: OHM HWCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PacCyXIeHUs, 0000IIeHNe W KOHKPETU3AIHIO0, a0CTparupoBaHue U
aHanoruto. OOydyeHme  anrebpe  mpeamnoyiaraeT  3HAYMTEIBHBIH  00BEM



CaMOCTOSITENIFHOM  JIEATENBHOCTH OOYYaroIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHue 3a1a4 SBJIAETCS pealnu3auren JesTeIbHOCTHOIO MPUHIMIA O0OYUYEHHS.

B cTtpykrype mnporpammbl ydeOHOro Kypca «Anrebpa» sl OCHOBHOTO
oO1ero 00opa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOUYECKIE
JuHuKU: «YHucna ¥ BeIUKCICHUSN», « ANTeOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HEepaBeHCTBa», «DyHkuun». Kaxnas w3 3THX CoOJepxKaTeIbHO-METOIUYECKUX
JMHUN pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YYEHUS Kypca, B3aUMOJICUCTBYS C
JIpYrUMHU ero JuHusiMd. B Xxoje wu3ydeHus ydeOHOro kKypca oOydarouumcs
MPUXOAUTCS JOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3enax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO O0YyYarOIUMUCS
OCHOB  YHHMBEpPCaJbHOIO MaTeMaTthueckoro s3bika. ComepxkaTenpHON U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTro Kypca «Airedpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTED.

Conepxxanue smHUM «Yucma W BBIYMCICHUSD CIYKUT OCHOBOM JUIA
JANbHENIIEro U3y4eHHs MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHUIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIIICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJIrOpUTMaMHU, a
TaK)Xe MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAIBHBIMU W HMPPAlUOHAIBHBIMU 4YHCIaMH, (HOPMUPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHWE OCBOCHHSI YHCIIOBOM
JUHUHA OTHECEHO K CpeTHEMY 0011IeMy 00pa30BaHHUIo.

Copeprkanue OByX anreOpandecKux JIMHUM — « AreOpandecKe BhIPaKEHUsD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYHAIOLIUXCS
MaTE€MaTUYEeCKOro ammapara, HeoOXOAMMOTro MJii pElIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHbIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
pallMOHANIbHBIX BhIpAKEHUHN. AnreOpa AeMOHCTpUPYET 3HAUCHUE MATEMAaTHKU Kak
S3bIKa NI TOCTPOEHUS MAaTEMAaTHYEeCKUX MOJIEIeH, OMUCaHUsl MPOILIECCOB U
SBJICHMA peanbHOrOo Mupa. B 3agaunm oOyueHus anreOpe BXOIAT TaKxKe
JTanbHEIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE0O0XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHUS Kypca WH(OpMATUKH, W OBIAJCHUE HaBBIKAMU
JNEeTyKTUBHBIX paccyxkaeHuil. [Ipeobpa3oBanre CUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Coneprkanre pyHKITMOHATBHO-TPAPUIECKON JTMHUY HAIEICHO Ha TOJIyYCHHE
OOyYarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEWIIEH MaTeMaTHYECKON MOJEIH
JUTSI ONTUCAHUS M UCCIIEAOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPOIE
u obuiectBe. M3yueHue martepuana CoOCOOCTBYET Pa3BUTHIO Yy OOYy4aroOIIUXCA



YMEHHSI UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (opmupoBaHHE
IIPEACTABICHUN O POJIM MATEMATHUKHU B PA3BUTUN LIUBUIN3ALUU U KYJIbTYPBI.

CornacHo yuyeOHOMYy IIaHy B 7-9 Kjaccax u3ydaeTcsi Y4YeOHBIH Kypce
«Anrebdpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl COIECpPKAHUS:
«Yucna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEPABEHCTBA», « DyHKINW.

MECTO YYEBHOI'O IPEJIMETA «AJITEBPA» B YYUEBHOM IIJIAHE

Cormacio yueonomy mmiany MBOY COII Ne 31 wumenun [I.A.
bepauderckoro Ha 2024-2025 ydeOHBINM Tox Ha uW3ydeHue mpenmera B 7, 8, 9
KJacce OTBOAUTCI 3 Yaca B Heaemo, uto coctaBiser 102 yaca B roa. B
COOTBETCTBUH C KajeHIapHbIM yueOHbIM rpadguxom MBOY COILI Ne 31 umenu
I'.A. bepauueBckoro Ha 2024-2025 y4eOHbIN TOJ HA peaanu3aluio MPOrpaMMBbl MO
MpeaMETY 3alJIAaHUPOBAHO:

B 7-x knaccax 102 ygaca;

B 8-x 1 9-x knaccax 100 yacoB (TeMaTUYECKOE MIIAHUPOBAHUE COCTABIIEHO C
Y4ETOM TOCYJApCTBEHHBIX MPa3IHUYHBIX JHEH, ornpeneneHHbiXx [IpaBuTenscTBOM
P®). OcBoeHnue cojepskanus IporpaMMbl 1Mo MpeAMETy OyaeT 00ecreyeHo 3a cueT
npoxoxienus Tembl «IloBTopenue u 06o0meHrne» B 8-X Kiaccax 3a 4 yaca BMECTO
6 yacoB; B 9-x kiaccax 3a 17 gacoB BMecTo 19 gacos.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JAECATHYHbBIC, MEPEXO] OT OJHON (HOpPMBI 3amucu
npobeit k apyroil. IloHaTwe palMoOHAIBLHOTO 4YHCIA, 3alUCh, CpaBHEHHUE,
yHOPSAOYMBAaHUE  pPALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
pauMOHAIIBHBIMU 4YUCIaMH. Pemienue 3aiad U3 peajibHOM MPAKTUKU HA 4YacTH, Ha
JpoOu.

CreneHb C HaTypajlbHbIM [OKa3aTeJeM: OIpejesieHne, MpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpEeeIeHUs], 3aUCh 0oNbIIMNX yucesn. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 337]aud Ha
MPOLICHTHI, pEUICHUE 33]1a4 U3 PEAIbHON MPAKTUKU.

[IpumeHeHne TNpU3HAKOB JIEIMMOCTH, pPAa3joKEHHE Ha  MHOMXKHUTEIH
HATypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hcie TmpsiMas U oOparHas
IPONOPIIMOHAIBHOCTH.

AuredpanvyecKue BbIPAKEHUA

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlonmycTUMBIE
3HAYEHUA NepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
dbopmysl. Beraucienus mo dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,



TOXKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia MpeoOpa3oBaHUsS CyMM H
IIPOU3BEJCHUH, IPAaBUJIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHounensl 1 MHOrouneHsl. Crenenbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOKCHHE MHOTIOWICHOB. QPOpMyJbl COKPAIIEHHOIO YMHOXKEHHUS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparoB. Paznoxenue
MHOT'OYJICHOB Had MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, INpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCUJIBHOCTH YPABHEHUI.

JluHeniHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEN JIMHEWHOTO
YPaBHEHMs, pEIICHHWE JIMHEWHBIX YypaBHEeHHU. COCTaBIEHUWE YPABHEHHM 110
YCIJIOBHIO 3aJja4M. PelieHne TeKCTOBBIX 3a71a4 C IOMOIIBI YPABHEHMIA.

JIuneiiHOe ypaBHEHHE C JABYMsS EPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHU C ABYMs IEPEMEHHBIMU. PelieHue cucreMm ypaBHEHHU
CocOOOM TMOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad C IMOMOILBIO
CUCTEM YPaBHECHU.

DOyHKUIMHA

KoopanHara Touky Ha npsiMoil. HucnoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Alcimucca U opAuHATa
TOYKH Ha KOOpJIMHATHOM MI0cKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIx 3aBucuMmocTeil. [lonstue dynknuu. [paduk
dbynkuuu. CoiicTBa pyukuuii. JIunerinas Qynkius, e€ rpaduk. ['padux dyakumm
y = |x|. I'padmyeckoe perieHue JIMHEHHBIX YpPaBHCHUW M CUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagpatHbeiii kopeHb U3 uucia. [loHsiTue 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunbie TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apupMeEeTUYECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YUCIIOBBIX BhIPAKEHUI
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CrerneHb ¢ LEabIM IMOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3alKCh YNCTA.

AuredpanvyecKue BbIPAKEHUA

KBagpaTHbiii  TpE€XuieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEJIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxxeHrne, BBIYMTAHWE, YMHOXXEHHE, JCJICHHE aireOpamdeckux JapoOeit.
PannonanbHbie BhIpaXXEHHUS U UX ITpeoOpa3oBaHue.



YpaBHeHMS U HEpaBeHCTBA

KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEHl KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHNM, CBOIAIIMXCS K JUHEUHBIM M KBAJIPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uaTEpHpeTalys ypaBHEHUN C IByMs MIEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHW C JByMs IIepeMEHHbIMHU. lIpumepsl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUU C IBYMs IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3a/1a4 anreOpanyeckuM CrocoOoM.

YHucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynknuu. OOnacTb ONpEAENEHUs U MHOXKECTBO 3HAYCHUMH
dbynkuun. CnocoObl 3a1aHus PyHKITUH.

I'padpux ¢dynxkuunu. Yrenne cBoiicTB ¢yHKuMu 1o e€ rpaduxy. [Ipumeps
rpaguKoB (GyHKIHI, OTPAKAIOMIMX PEAIbHBIE TPOLIECCHI.

@DyHKIMY, ONUCHIBAIOIIME NPSIMYI0 M OOpaTHYI MPOINOPLHOHAIBHBIE
3aBHCHMOCTH, uX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KNIACC

Yucsia ¥ BIYMCICHUS

PaunonanbHble yMclia, UppallOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUYHbIE
JecsTHUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEXIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOMN MPAMOIA.

CpaBHEHHME JIEWCTBUTENIbHBIX YHWCEN, apuUPMETHUYECKue JEUCTBHUS C
JIEVUCTBUTEILHBIMH YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOIECCOB B
OKPY’KaroIeM MHUpE.

[Tpubnnx€éHHOE 3HAYEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyIJIeHHe
yucen. [[pukuaka u onieHka pe3yJbTaTOB BEIYUCIECHUN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEHUM, CBOAAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaAPAaTHBIM.
buksanpatHoe ypaBHeHue. lIpumMmepsl pemnieHnst ypaBHEHUN TPETbEN U YETBEPTOU
CTETICHEHN Pa3JI0KEHUEM HA MHOXKHUTEH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUN. PerieHue TeKCTOBBIX 3ajady
aNredpandecKuM METOJIOM.



VYpaBHeHHe ¢ ABYyMs MEpPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHUH,
OJTHO M3 KOTOpPBIX JIMHEHHOe, a Jpyroe — BTopoil creneHu. ['paduueckas
WHTEPIPETALNs] CHCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOM. Pemenue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM InepeMeHHOW. KBanpaTHele HepaBeHCTBA.
['padmueckass MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopauHATHI
BEPILMHBI 1apadoJibl, OCb CAMMETPUU NapadOJIbl.

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux
CBOMCTBA.

YuciioBBIE OCIE10BATEILHOCTH U MIPOrPEeCcCUH

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHE I10CIEN0BATEIBHOCTH
peKyppeHTHOM hopmyToit u popmMyIioi N-ro yjeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opmMynsl N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300pakeHre WICHOB apu(PMETHYECKON U TEOMETPUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCTOHEHIUAIBHBIM POCT.
CI1oHBIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSAIIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN T'pakJIaHWHA U peasih3alliud €ro
npaB, TMPEJICTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3TUUYECKUX ITPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKONI Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOIO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCIENMIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K  OMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUS:

OpUEHTalMel B JACATEIbHOCTHU HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelIoBeueCKOM
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIQJICHUEM SI3BIKOM MaT€MaTHKH M MAaTeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HWHTEpPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J1I00aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMyTeH UX pPeIIeHNUs,

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIBHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dhopMyIUpOBaTh WS, IIOHITHS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCJIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC peIICHUs] W JeHCTBUSA, (GOPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jiornyeckue AeMCTBUA:

e BBISBJISATh U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOIICHUN MEXIy MOHATUIMHU, (POpMyIUpOBaAThH
ONpEACICHUS] TOHATUN, YCTAHABIMBATh CYLIECTBEHHBIM  IPHU3HAK
KJaccu(UKauuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUU
MMPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30BHIBATH  CYKICHHUS:
yTBEPAUTEIbHbIC W OTpUIIATENIbHBIC, €IWHUYHBIC, YaCTHBIE U OOIIHE,
YCJIOBHBIE;

e BBISBJIATH  MAaTEMATUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npotuBopeursi B (akTax, MaHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npemyiaraTb ~ KPUTEPUHU  JUISL  BBISIBIICHUST ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEUHNIL;



JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTAllMIO0, MPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aiauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue JeHCTBUSA.

MCIT0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI WHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH MO CAMOCTOSTEIBHO COCTABICHHOMY IIJIAaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOi;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
NPOBENEHHOTO HAOJIOJEHUS, HUCCIEIOBAaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISAITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMalUHU, IaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3IMUHBIX BUAOB U (POPM IpEICTaBICHMUS;

BbIOMpaTh (GopMy TMpeACTaBiIeHUS HHQOpMALUMKU M HWILTIOCTPUPOBATH
pellaemMble 3aJayd  CXE€MaMH, JuarpaMMaMH, WHOM Tpapukod Hu HuX
KOMOMHAILIMSIMU;

OLICHMWBATh HAAEKHOCTh WMH(GOPMALUU TO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIENSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMCBMEHHBIX TEKCTaX, IaBaTh IOSICHEHMs IO
X0y peuieHus 3a1a4i, KOMMEHTUPOBATh IIOJIYYEHHBIN PE3YIIbTAT;



e B X0JIe 00CYXXKJeHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh HJI€U, HAIICJIEHHBIC HA TIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;

e TMpPEACTABIATh  PE3yJbTAaThl  PEUNIEHUS  3aJaud,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YY4ETOM 3a/1ay MPE3eHTAauN U 0COOEHHOCTEN ay TUTOPHH;

e IIOHMMAaThb M  HWCHOJB30BATh  NPEUMYLIECTBA  KOMAHIHOM M
UHAMBUIYAJIbHON pabOThl MpU PEIICHUU YYEOHBIX MATEMaTHYECKUX
3aj1ay;

e TMPUHUMATH LIETb COBMECTHOU NI€ATENbHOCTH, INIAHUPOBATh OPraHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e yYAaCTBOBaTh B TIPYNIOBBIX (opmax paboTsl (00CyXaeHHs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTUE), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaHIbl,
OLICHMBAaTh Kauye€CTBO CBOET0 BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aJITOPUTM PELICHMS 3a1add (MM €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOW MH(OpMaUu.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJIAJAETh CHOCOOAMM CaMONPOBEPKH, CaMOKOHTpOJIA IHpolecca u
pe3yibTaTa peleHuss MaTeMaTUYeCcKOn 3a/1auu;

e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUHU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWJEHHBIX OIIHMOOK, BBISIBIEHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yjbTaTa JIEATEIbHOCTH IOCTABJIECHHON LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LEIH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI
K xoHmy oOydenuss B 7 kJjacce OOyYarolmMICs TMOJIYYUT CIICAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:
Yucjia 1 BBIYUCTICHUSA



BremmonusaTe, coderas yCTHbIE M MUCBMEHHBbIE NPUEMBI, apHUPMETHUECKHE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHS YWCIOBBIX BBIPAKEHUH, MPUMEHSTh pPa3HOOOpa3HbIC
CHO0COObI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpKAILUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT onHOM (HOPMBI 3aITUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIIBHBIEC YNCTIA.

OKpyrasaTh yncIIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUECHHM
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpPaJIbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATP  NPU3HAKK  JEJIMMOCTH, pAa3JIOKEHUE HA  MHOMKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3yibTaThl PEIICHUs 33]1a4 ¢ YYETOM OIPAaHWYEHUM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXHUTEIUM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENS, TIPYNIUPOBKU  ClAraeMbiX,
npuMeHeHus1 (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMHU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUIIa
nepexoaa OT UCXOIHOIO YPAaBHEHHSI K paBHOCWIBHOMY eMy. IIpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUS.



[TpumensaTh rpaduueckre METO bl MPU PELICHUH JTMHEWHBIX YPaBHEHUNA U HX
CUCTEM.

[lonOupaTe npuUMeEpbl Map 4YHUCEN, SBIAIONIMXCS PEIIEHHEM JMHEHHOrOo
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHBOAUTH MPUMEPHI PEIICHUS
yYpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWHBIX YpaBHEHUH € IByMsl IEPEMEHHBIMHU, B TOM
qucie rpa@uuecku.

CocTaBnsiTh M peliaTh JMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/Ja4d, HWHTEPHPETUPOBAaTH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKUIMHA

N306paxkath Ha KOOPAUHATHON MPSIMOIM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCBHIBATH YACIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JJaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOAUTENIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMHN M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
W3BJICKATh U UHTEPIIPETUPOBATH UH(MOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenus B 8 kJjacce oOydYaromuiicsi TOIYYUT CIIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUsI, OKPYTJIEHUS U BbIUUCIECHUMN, NU300paxaTh JAEHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpumensaTy moOHATHE apuMETHUYECKOTO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJIB3Ysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIbIX YUCET C MOMOIIBIO JECATHYHBIX
npobeii u crenieHeit uucia 10.

AsredpanyecKue BbIPpAKEeHUA



[IpuMeHATh TOHSTHE CTENEHU C 1EJbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBINONHATH TOXAECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHCTBUN HAJ MHOTOUJIEHAMH U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/71a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmiaty NMHENHBIE, KBAJpPAaTHBIE YPAaBHEHUS WU PAlMOHAJIbHBIC YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEIICHUS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioOBeCHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpanyeckoi
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M TIOJTYYEHHBINA pe3ysIbTar.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpadUuecKyr0 WUTIOCTPAIIMI0O MHOXKECTBA pELICHUM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUIMHA

[TorumaTe ¥ KCMONB30BATh (PYHKIIMOHAIBHBIE TIOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUU IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kiX, y = x2, y = x3,y = [X|, Y = VX, OIHCBIBAaTb CBOMCTBA YHCIOBOI
dbyukiuu no e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydYaromMiCsS TIOIYyYUT CIICAYIOIIHNE
MpeAMETHBIE PE3YIbTaThI:

Yuci1a 1 BBIYUCTIEHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BeimonHsITh  apudMeTHdecKue JEeUCTBHS C PAlMOHAIBHBIMUA  YHCIIAMH,
coueTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.

HaxoguTh 3HaueHUsI CTENEHEW C LEIbIMU IOKA3aTeIs MU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKUAKY PE3yJbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemarh nuHCHHBIE W KBaJpaTHBIC ypaBHEHUS, YPaBHCHHS, CBOISIIAECT K
HUM, IPOCTEUIIHE APOOHO-PANMOHATILHBIC YPaBHEHUS.

Pemarh cucTeMbl JBYX JWHEHHBIX ypaBHEHWW C JBYMsI TEPEMEHHBIMH U
CHCTEMBI IBYX YPaBHECHHIA, B KOTOPBIX OJTHO YPaBHEHUE HE SBJSICTCS TUHCHHBIM.

PemaTte TEKCTOBBIE 3amadyuM aidreOpamdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHCHHMSI HJTU CHCTEMBI JIBYX YPaBHCHHU C IBYMS ITEPEMCHHBIMH.

[TpoBoAMTH MpOCTEHIIIIE UCCICIOBAHUS YPAaBHEHUN M CHCTEM YpaBHEHUM, B
TOM YHCIIe C TPUMEHEHHEM TpadUIecKUX MpeCTaBICHNN (YCTaHABIUBATh, HMEET
J¥ ypaBHEHWE WM CHUCTEMa ypaBHEHUW PEIICHUS, €CIU HWMEET, TO CKOJIbKO, U
npouee).

Pemrate nuHEHHBIE HEPaBEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, W300paKaTh
pelIeHre HEPAaBCHCTB HAa YHCIIOBOW IMPSMOM, 3alHMCHIBATH PEHICHUE C TIOMOIIBIO
CHMBOJIOB.

Pematp  cucTeMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMBI  HEPABCHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKUIMHA

Pacro3naBaTh (YHKIIMM W3YyYEeHHBIX BHJOB. [lOKa3bIBaTh CXEeMaTHUYCCKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB pyHKImit Buga: y = KX, y
=kx+ b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYEHUN KO3()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTHuyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKLMI U3 peaibHOM )XKU3HU, U3HKH, TEOMETPUU.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO0 MPOTrPecCHud MpU
pa3HbIX CIIOCO0aX 3a/laHus.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh WIEHbI MOCIEIOBATENIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(GPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoTshI
1 Yucia u BeIYKCIICHU. PalinoHalibHbIE o5 5 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJITCOPAHHECKHE BHIPAXKCHIA 27 2 https://m.edso00.ru/7f415b90
bubnnoreka IIOK
3 ¥PaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bubnnoreka IIOK
4 Koopumatet i rpaguu. Gynkim 24 ! https://m.edso0.ru/7f415b90
bubmmoreka [IOK
> Tosroperne i 06obmerne 6 https://m.edsoo.ru/7f415b90
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8 KVIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n NPOrpamMmbl Bcero Konrpoarnrie o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 Uucna u Beruncienus. KBagparaeie 15 bubnunoreka [JOK
KOPHH https://m.edsoo0.ru/7f417af8
5 Uucna u Beruucienus. CTeneHsp ¢ 1ebiM 7 1 bubmuoreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubmmorexa [IOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnuotexa [JOK
KBanpaTHbsle ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuotexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
7 VYpaBHEHUs 1 HEPABEHCTBA. 12 1 bubnunoreka [JOK
HepasencrBa https://m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHbBIE TOHATUS 5 ng;;j;f;igﬁ}i f4174f8
9 Oynkiuu. YnucnoBsie PyHKITUN 9 ngjﬁ;f;i?rouﬁ f4174f8
10 [ToBTOpenue n 06o0IIEHNE 4 ng;;;f;i?ﬁ}i £417af8
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9 KJIACC

JaTa npoBeneHust

Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJbHbIe
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI
1 Yucna u BeiuncieHus. JlelcTBUTEIbHbBIC 9 bubmuoreka [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnoreka [JOK
OJIHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
° Oymxum 16 1 https://m.edso00.ru/7f419d08
bu6mmorexa [IOK
6 YucnoBble MOCIE0BATENLHOCTH 14 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 060061IeHNE, 17 bubmuoreka [JOK
CHCTEMATHU3aINs 3HAHUI https://m.eds00.ru/7f419d08
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