MYHHUIHUITAJIBHOE BIOJOKETHOE OBIMEOBPA3OBATEJIBHOE YYPEKIEHUE
XOXJIOBCKASA OCHOBHASA OBINIEOBPA3OBATEJIBHAS HIIKOJIA

AHHOTaNUs K pado4eil mporpamme
Y4eOHOro npeamMera «Ajareopa»

Pabouass mporpamma ydeOHOro mnpeamera «AinreOpa» o0s3areinbHONH NpeaMeTHOH obnactn «MaremaTnka U
nH(pOopMaTHKa» SBISICTCS YaCThI0 OCHOBHOH 00pa30BaTENLHON IpOrpaMMBI OCHOBHOTO 00miero oopazosanus (OOII
000) MBOY Xoxmosckoir OOI, pa3zpaborana B coorBercTBHHM ¢ TyHKTOM 32.1 ®I'OC OOO Ha ocHOBe
denepanbHOl paboueii mporpaMMel Mo anredpe u peaiausyercs 3 roaa ¢ 7 mo 9 knacc.

PaGouas mporpamma pa3paboTaHa yUWTENIMH MAaT€MaTHKH IIKOJBI ¢ Wcmoiib3oBaHueM «KoHcTpykTopa pabodnx
mporpamm» caiita «ExmHoe comepxanme oOmiero oOpazoBaHus» B cOOTBeTCTBHH ¢ [lomoxkeHneM o paboumx
MmporpaMMax W OIpeAesSeT OpraHM3alMi0 00pa30BaTEILHOW JCATCILHOCTH YYHTEIS B IIKOJE IO TPEAMETY
«Anrebpay». Pabouas mporpaMma COJEPKUT CICTYIOIINAE CTPYKTYPHBIC JICMCHTHI:

-TIOSICHUTENFHYIO 3aITHACKY;

-coziepkaHmne yIeOHOTO TIpeIMeTa «Anredpay;

-IUTAHUPYEMBIE PE3YJIbTAThl (JINYHOCTHBIC, METAIPEAMETHBIC U TIPESAMETHEIC);

-TeMaTh4ecKoe IUIaHWpOBaHue, cpopMUpOBaHHOE ¢ YYETOM paboyeid MporpaMMbl BOCIIHTAHHS U BO3MOXKHOCTBIO
ucnoib3oBanus IOP/IIOP.

Pabouas mporpamma oOcyxaeHa Ha 3acemanum [IIMO yuuteneil MaTeMaTWKH IIKOJBI, TPHHATA PEIICHUEM
nenaroruyeckoro copera (mpotokoa Nel ot 29.08.2023r.), yrBepkaena npukazoMm o MbOY XoxmoBckoi
OOLIL Ne141 ot 29.08.2023r. B kauectBe yactu coaepxkanus OOIT OO0

Ha ocHoBe manHoi mporpammbl yuuteneM paspadartbiBaetcst KTII B cooTBeTcTBHU ¢ [lonoxeHneM 0 KajleHaapHO-
TEeMaTHIECKOM IJIAHUPOBAHUH T10 yueOHOMY IIpeIMeTy, Kypcey, Moaymo. KTII paccmarpuBaercs na 3acemannu [LHIMO
U corjacyercs ¢ 3amecturenem no YBP.

Beinucka
W3 OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHust

PABOYAS ITIPOTPAMMA
y4eOHOro npeaMera «Aaredpa»
1JiM o0yvyarommxces 7 - 9 kiaccoB
(0a30BbIii YPOBEHB)

CpPOK peanu3anum 3 roga

HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro mpeamera «AnreOpa» (mpeameTHas obmacte «MareMaTuka M HH(DOpPMATHKa») Ha
YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus cocTaBiieHa HAa OCHOBe Tpe0oBaHUM K pe3ysibTaTaM OCBOEHHS MPOTrPaMMBI
OCHOBHOro o0miero o6OpasoBanust PenepaibHOr0 TOCYAAPCTBEHHOrO 00pa3oBaTENFHOIO CTAaHAAPTa OCHOBHOTO
obmero oopazosanus (PI'OC O00), DenepanbHOIt 00pa30BaTEILHON MPOTPaMMBbI OCHOBHOT'O OOIIEro 00pa3oBaHUs
(@OIT O00), DenepanvHON paboueit mporpammsl 1o yuebHomy npeamery «Anredpa» (PPIT «Anredpar), a Tarke
OPUCHTHPOBAaHA Ha IIEJICBBIC MPUOPUTETHI, CHOPMYIUPOBAHHBIC B (eepabHON padoueil mporpaMMe BOCITUTAHMSL.
[Iporpamma mo anrebpe Ha ypOBHE OCHOBHOTO 0O0mIero oOpazoBaHmsi paspaboraHa ¢ yderom KoHmenmmn
NpenojiaBaHusi MareMaTuku B Poccuiickoit @egeparuu.

OBIIAS XAPAKTEPUCTHUKA YUEBHOT O ITIPEJMETA «AJITEBPA»

B crpykType mporpamMmel yaeOHOTO Kypca «AnreOpa» Il OCHOBHOTO OOIIEro oOpa3oBaHMs OCHOBHOE MECTO
3aHUMAIOT COJEpPXKATeIbHO-METOANYECKHE IJUHUM: «UHWcia ¢ BBUUCICHUD), «AJTreOpanvdecKhue BBIPAKECHUS,
«YpaBHEHHS U HEPABEHCTBAY, «DyHKIMN». Kaxnas u3 3THX coJepKaTelIbHO-METOJUYCCKHUX JINHUIM pa3BUBaeTCs Ha 2
MPOTSHKCHUH TPEX JIET U3YUCHHUS Kypca, B3aUMOJICHCTBYS C IPYTHMH €T0 JIMHUSMU.

B xoxe m3ydenus yge6HOTO Kypca 0OydaromUMCs MPHUXOIUTCS JOTHYECKH PacCyXIaTh, NCIOIB30BaTh TEOPETHKO-
MHOKECTBEHHBIN f3BIK. B CBS3M ¢ 3THM B mporpammy ydeOHOTro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBHI
JIOTHKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pasfeliaXx MaTeMaTH4ecKoro OoOpa3oBaHMs M CIIOCOOCTBYIOIIHE
OBJIAZICHHUIO 00YJafOIINMHUCS OCHOB YHHBEPCAIBHOTO MaTEMaTHIECKOTO SI3bIKA.



ConepkaTebHOM M CTPYKTYPHOM OCOOCHHOCTHIO y4eOHOTo Kypca «Anredpay SBISETCS €ro WHTETPHPOBAHHBIN
xapakrtep. Comepikanve TMHUN «HuClia ¥ BRIYUCICHUS» CITY)KUT OCHOBOH JUISl TAJIBHEHIIIETO W3YYCHUS MaTeMaTHKH,
CHOCOOCTBYET pa3BUTHUIO y OOYYAIOMIMXCS JIOTUYECKOTO MBIIUICHHS, (OPMHUPOBAHUIO YMEHHUS T0JIH30BATHCS
AITOPUTMAMH, & TAK)KE MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOJMMBIX JJIsl TOBCEHEBHON *H3HU. PazBuTne
MOHATHSI O YMCIIC Ha YPOBHE OCHOBHOTO OOINETO OOpa30BaHUS CBSI3aHO C PAIMOHAIBHBIMUA U HPPAIUOHATBHBIMU
guclaMu, (OpPMHUpPOBAHHEM MPEICTABICHUN O JCHCTBUTEIBHOM YHCIE. 3aBEpPIICHHE OCBOCHUS YHCIOBOH JIMHUHM
OTHECEHO K CpeaHeMy 001eMy 00pa3oBaHUIO.

ConepkaHrne ABYX aireOpandecKWx JIMHUA — «ANre0pamdeckuie BBIPOKCHHS» M «YPaBHEHHS W HEPABEHCTBA»
croco0cTByeT (pOpMHPOBaHUIO Y OOYYAIOMIMXCSA MATEeMAaTHYECKOrO armapara, HeoOXOIUMOTO JUIsl PEIICHUsS 3aadu
MaTEeMaTHKH, CMEXHBIX IMPEIMETOB M MPaKTHUKO-OPUCHTHPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOIO OOIIETO
o0pa3oBaHus yIeOHBIN MaTepHall TPYIIUPYETCs BOKPYT PAlMOHATBHBIX BRIPAKECHUI.

Anre0Opa EeMOHCTPHPYET 3HAUCHHE MATEMAaTUKU KaK S3bIKA JUIS MOCTPOCHHUS MAaTEMATHUSCKUX MOJIENICH, OMUCaHUSL
MPOIIECCOB M SBICHUHM peallbHOrO Mupa. B 3amaum oOydueHHs anreOpe BXONAT TaKXkKe NalbHEWIIEe pa3BUTHC
ITOPUTMHYECKOTO MBIIUICHHS, HEOOXOJIUMOI0, B YaCTHOCTH, JIUIsl OCBOCHHUSI Kypca WH(POPMATHKH, ¥ OBJaJICHHE
HaBBIKAMU JISTYKTHBHBIX PacCyKICHUH.

[IpeoOpazoBanue CUMBOJBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKCHHMSI, CIIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOpuecTBy. CojepxaHue (pyHKIHOHAIEHO-TpahUISCKON IMHUY HAIlCJICHO Ha TIONYYCHUE 00YJYarOIUMUCS 3HAHUH O
(YHKIMSAX KaK BaXHEHIICH MaTeMaTU4eCKOW MOJENH JUIS OIMCAHUS U MCCICAOBAHHS Pa3HOOOPA3HBIX MPOIECCOB U
SIBIICHUH B IPUPOJIC U OOIIECTBE.

NzydeHnue matepuasia ciocoOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHUS UCIOJIb30BaTh PA3IUYHBIC BBHIPA3UTEIHHBIC
CpelcTBa sI3bIKA MAaTEMaTWKH — CJIOBECHbIC, CHMBOJIMYECCKHE, Tpauueckwe, BHOCHUT BKJIal B (OpPMUpOBaHHE
MPEeJCTaBICHUI O POJIH MATEMATUKH B PA3BUTHH ITUBHIIM3AINYU H KYJIbTYDHL.

HOEJU U3YUYEHUS YYEBHOT'O IPEJAMETA «AJITEBPA»

Anrebpa SBISETCS ONHWM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro 0oOpa30BaHMs: OHA OOCCIEUYHMBACT HM3ydCHHE
JIPYTUX JTUCIUIUTAH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHWUTApHOTO IHKIOB, €€ OCBOCHHE HEOOXOAMMO IUIs
MPOJIOJDKEHUST 00pPa30BaHUs U B IOBCEIHEBHOM KU3HU.

PasButie y 0Oydarommxcs HAyYHBIX MPEICTABICHUN O MPOUCXOKICHUN U CYNTHOCTH anreOpanveckux a0dCcTpakiui,
croco0e OTpakeHUs MATEMAaTUIECCKOW HAYKOW SIBIICHUH U MPOIIECCOB B MPUPOJIC U OOIIECTBE, POJIA MATEMATUISCKOTO
MOJICTTUPOBAHMS B HAYYHOM IIO3HAHWU M B MPAKTUKE CIOCOOCTBYET (POPMHPOBAHHIO HAYYHOTO MHPOBO33PCHUS U
Ka4eCTB MBIIIICHHUS, HEOOXOUMBIX JIJIS aalTallid B COBPEMEHHOM II(PPOBOM OOIIIECTBE.

N3yuenune anreOpsl oOecrieunBaeT pa3BUTHE YMEHHS HaOII0IaTh, CPaBHUBATH, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBINIICHUS], CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICWCTBUS W  BBIBOJEI,
(bopMyITHpOBaTh YTBEPKICHUSI.

OcBoeHne Kypca anreOpbl OOSCICYMBACT PAa3BUTHE JIOTHYCCKOTO MBIMUICHUS OOYYAIOIIUXCS: OHH HCIIOIL3YIOT
JCTYKTUBHBIC M WHIYKTHBHBIC PACCYXJCHHs, O0O0OINEHHWE W KOHKPETH3allMi, a0CTparMpoBaHHE W aHAJOTHIO.
OOyueHue anreOpe MpeAroiaracT 3HAYUTENBHBIN 00BEM CaMOCTOSITEILHON JEATEILHOCTA O0YYarOIIUXCS, TI03TOMY
CaMOCTOSITEIIBbHOE PEIICHHUE 3aJ1a4 SBISCTCS pean3anneil JesiTeTbHOCTHOTO MPHHITUIA 00yYCHHSI.

MECTO YYEBHOI'O IPEJMETA «AJITEBPA» B YYEBHOM IIJIAHE

CormacHo ydaeOHOMY IUIaHy B 7—9 Kjaccax m3ydaeTcs yaeOHBIH Kypc «Anredpay, KOTOPBIH BKIIOYAET CIICAYIOIINE
OCHOBHBIE pa3fieNibl coaepikaHus: «Ymucrna W BBUHCICHHUA», «ANreOpandeckue BBIPOKEHUS», «YPaBHEHHS H
HepaBeHCTBay, «DyHkuun». Ha nzyuenne yuedHoro kypca «Anredpa» orsonutcs 306 yacos: B 7 knacce — 102 yaca
(3 uaca B Henenro), B 8 kimacce — 102 gaca (3 gaca B Henenmo), B 9 kinacce — 102 yaca (3 yaca B Hezelo).

COJAEPKAHUE YYEBHOI'O IPEJIMETA

7 KJIIACC

Yucnaa v BHIYUCIEHUS

Jpo6u OOBIKHOBEHHBIEC U JECATUIHBIC, TIEPEX0T OT OAHOU (POpPMBI 3amucH podeii Kk apyroi. [ToHsTHE palnoHAIBHOTO
YHCIia, 3aliCh, CPABHEHUE, YIIOPSIOYMBAHUE PAIIMOHANBHBIX YKcel. Apu(MeTndecKue NeHCTBHS C palliOHATBHBIMU
grcnamu. Pemenne 3aqaq n3 peaabHON IPAKTUKY HA YaCTH, Ha IPOOH.

CreneHs ¢ HAaTypaJbHBIM ITOKA3aTENIEM: OTpeiesieHHe, Mpeo0pa3oBaHne BEIPAKEHNH HA OCHOBE OTIPEIETICHHS, 3aIHCh
0ospimx uncen. [IporeHThl, 3amuch NPOIICHTOB B BH/IE ApoOU U ApoOU B BUJIC MPOIEHTOB. TpyU OCHOBHEIC 33134l Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATBHOMN MPAKTHKHU.

[Ipumenenne MprU3HAKOB AETUMOCTH, Pa3N0KeHNE HA MHOXKUTEIH HATYPATbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi U 0OpaTHAsI IPOMTOPIIUOHATHLHOCTH.

Auredpanveckne BbIpaskeHHUs

ITepemeHHbIE, YUCITOBOE 3HAUCHHUE BhIpaXKEHUS C TIEPEMEHHOM. JlomycTUMbIE 3HAaUeHUs1 IepeMeHHbIX. [IpeacTaBnenue

3aBHCHMOCTH MEXIy BeTHMUnHamMHu B Buae (popmynsl. Beramcnenwms mo dopmynam. IIpeoOpasoBanne OyKBEHHBIX
2



BBIPQXEHHH, TOXKJIECTBEHHO DAaBHBIE BBIPAKEHHA, MpaBmia MpeoOpa3oBaHusl CyMM W IIPOW3BENEHHUH, MpaBuiIa
PacKpBITUS CKOOOK M MIPHUBEACHUS MOJ00HBIX CIIaraeMbIX.

CBolicTBa cTENEHH ¢ HATYpaJIbHBIM MTOKAa3aTeNIEM.

OpnowneHs! M MHOTOWIEHBI. CrerneHs MHOTOWIeHa. CloXKeHue, BRIYUTaHHe, YMHOKEHHE MHOTOUICHOB. DOpMyIThI
COKpaIIéHHOTO YMHOXEHHS: KBaJpaT CyMMBI M KBaJparT pasHocTH. Popmyia pa3HOCTH KBaApaToB. PazioxeHwue
MHOTOYWJICHOB Ha MHO>KUTEIH.

YpaBHeHus U HEPaBEHCTBA

YpaBHEeHHe, KOPEHb YPaBHEHNS, IPaBUiIa IPeoOpa3oBaHusl YPaBHEHHUS, PABHOCHILHOCTh YPaBHEHHIA.

JIuneiiHoe ypaBHEHHE C OJJTHOW NMEPEMEHHOM, YNCIO0 KOPHEN JTIMHENHOTO ypaBHEHUs, pEIIEHHE JIMHENHBIX YPaBHEHUH.
CocTtaBneHue ypaBHEHUH 110 YCIOBHUIO 3a/1a4l. PerieHne TeKCTOBBIX 337a4 C TOMOIIbI0 YpaBHEHHH.

JluneitHoe ypaBHEHHE C IBYMs IepeMEHHBIMH KU ero rpaduk. CucremMa IBYX JHMHEHHBIX YPaBHEHHUH C IBYMS
NepeMeHHbIMU. PellieHne cuUcTeM ypaBHEHHH crocoOOM MOACTAaHOBKU. IIpuMmepsl pemieHusi TEKCTOBBIX 3a/1ad C
MTOMOIIbI0 CHCTEM YpaBHEHHH.

DYyHKUNH

Koopaunara Touku Ha npsimoil. YucnoBble NpoMeXKyTKH. PaccTosHre MeXAy TBYMsI TOUKaMU KOOPAMHATHOMN IIPSMOH.
[IpsamoyroneHast cuctema koopauHat, ocu Oxu Oy. Abchucca U OpAWHATAa TOYKM HAa KOOPAWHATHOM IIOCKOCTH.
[Ipumepsr TpadukoB, 3agaHHBIX ¢GopMmynamu. UTeHue rpadukoB peanbHBIX 3aBucuMocTed. [loHatue ¢GyHKUIUH.
I'papuk ¢yukiuu. CBoiictBa ¢yHkimi. JluneiiHas ¢ynknus, e€ rpaduk. ['paduk ¢pynkuuu y = [x|. I'paduueckoe
pelIeHne INHENHBIX YPaBHEHUI U CUCTEM JIMHEWHBIX YpaBHEHHH.

8 KUIACC

Yucna v BoIYUCIEHUS

KBanparssrit kopenp u3 uncna. [lonstue 06 uppanuoHanbHOM gucie. JlecsSTuaHble MPUOMIMKEHNS HPPANOHATBHBIX
gyrcen. CBoiicTBa apu(METHYECKUX KBaJpaTHBIX KOpPHEH M HMX NPUMEHEHHE K INPeoOpa30BaHUIO HYHCIOBBIX
BBIPAXCHUU U BBIYUCIICHUSM. JIeHICTBUTENBHBIC YU CIIA.

CreneHs ¢ 1eNbIM IMoKaszarteneM U e€ cBoiicTBa. CTaHmapTHAS 3alKCh YHCTA.

Auredpanveckue BbIpasKeHHUs

KBanpaTHblil TpéXxuieH, pa3ioKeHHe KBaAPATHOTO TPEXWICHa HA MHOKHUTEIH.

Anrebpandeckas n1podb. OCHOBHOE CBOWCTBO anredpamdeckoit Apoou. CiokeHne, BEIYUTaHUE, YMHOXEHHUE, JCIICHIE
anredpandeckux ApoOeil. PanimonanbHbIe BRIpaXEHUS U X PeoOpa3oBaHue.

YpaBHeHNs M HEPABEHCTBA

KeanparHoe ypaBHeHue, ¢GopMmyia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera. Pemienwe ypaBHeHHid,
CBOIANINXCSA K TMHEHHBIM U KBaZpaTHBIM. [Ipocrelimme apoOHO-panoHabHEIE ypaBHEHMS.

I'paduueckast uHTepnpeTanusi ypaBHEHHH C JABYMsI NEPEMEHHBIMH W CHCTEM JMHEWHBIX YpaBHEHHH C JIBYyMS
nepeMeHHbIMH. [[prMeps! perienrs cucTeM HeMMHEHHBIX YPaBHEHUH ¢ IBYMS MTEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIOCOOOM.

UucnoBble HepaBEeHCTBA M UX cBoiicTBa. HepaBeHCTBO ¢ onHON nepeMeHHOH. PaBHOCHMIIBHOCTH HEPaBEHCTB.
JIunelinpie HepaBeHCTBA ¢ OAHOM epeMeHHON. CHUCTeMBbI IMHEUHBIX HEPaBEHCTB C OJTHOM MepEeMEHHOM.

DYyHKUNH

[Nonste ¢pynkunu. O6macTh onpeaeneHns 1 MHOXeCTBO 3HaueHuH QyHkunu. CriocoObl 3aJanus GyHKLIUI.

I'padux Pynxoum. YUtenue cBoiictB ¢yHkumu mno e€ rpaduky. [lpumepsl rpaduxoB (yHKOMH, OTpakaromIKX
peasbHbIE MPOLIECCHI.

DYHKIMH, OMHCHIBAIONINE IPSIMYIO M 0OPATHYIO HPONOPIHOHAIBHEIEC 3aBHCHMOCTH, HX rpaduky. PyHKImH y = x°, y
=x’, y =x, y=|x|. Tpadmueckoe pelrrenne ypaBHeH il 1 CHCTEM YpaBHEHHUIA.

9 KUIACC

Yucna v BoIYUCIEHUS

PanyoHansHble 4ncia, WUppalMOHANBHBIE 4YHCId, KOHEYHBbIE M OECKOHEYHBIE AeCATHYHBIE ApoOH. MHOXKECTBO
NEMCTBUTEIBHBIX YHCEN, NEHCTBUTENbHBIC YHMCIa KaK OSCKOHEUHBIE AecATHYHbIC OpoOu. B3anmMHO onHO3HA4YHOE
COOTBETCTBHE MEX]Ty MHOKECTBOM JIEHCTBUTEIHHBIX YHICEI ¥ KOOPAMHATHOM MPSIMOH.

CpaBHeHHE JeCTBUTENBHBIX YHCEN, apu(PMETHIECKIE JeHCTBHS C IEHCTBUTEIbHBIMH YHCIIaMH.

PazmMepbl 00BEKTOB OKPYKaIOLIET0 MUpa, ATUTEIBHOCTD IIPOLIECCOB B OKPY>KAIOIIEM MHPE.

[IpubmmkénHoe 3HaUeHWE BENWYMHBI, TOYHOCTh mpuOmmkeHus. OxpyrineHwe uwncen. llpukuaka u  omeHKa
pe3yIbTaTOB BEIYNCIICHUH.

YpaBHeHNs M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHNH, CBOAAINXCS K TUHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHHH, CBOJSAIIMXCSA K KBaJpaTHBIM. bukBanpatHoe ypaBHeHue. [Ipumeps
pelIeHns] ypaBHEHUH TPEThel U YETBEPTON CTEMEHEN Pa3IoKEHUEM Ha MHOXKHUTEIH.

Pemenue npoOHO-paliMoHaIbHBIX YpaBHEHHH. Pellienne TeKCTOBBIX 3a/1a4 are0pandecKuM METOZOM.



YpaBHeHHE ¢ ABYMsI NEPEeMEHHBIMH M €ro rpaduk. PemeHne cucteM ABYX JHHEHHBIX YpaBHEHUH C JBYMS
nepeMeHHbIMU. PelieHue cuUCTEM ABYX YpaBHEHUW, OJHO U3 KOTOPBIX JMHEHHOE, a JpPyroe — BTOPOM CTEMEHH.
I'padmyeckas uHTEPIIpETANINS CUCTEMBI YPAaBHEHUH C IByMS TIEPEMEHHBIMH.

Pemmenre TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIOCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne nuHENHBIX HEPABEHCTB C OJHOM NEpeMeHHOW. PelieHue cUCTEeM JHMHEWHBIX HEPABEHCTB C OJHOU
nepemeHHoi. KBanpaTHele HepaBeHCTBa. [ paduueckas MHTEpIpETalds HEPABEHCTB H CHCTEM HEPABEHCTB C JIByMS
MIepEeMEHHBIMH.

DOyHKINU

KBanparnunas ¢ynkius, e€ rpaduk u cBoiicTBa. [lapaboma, KoOpIWHATHI BEPIIMHBI MapabOibl, OCh CUMMETPUU
mapadoJIbL.

Ipaduku pyskiwmit: y = kx, y = kx + b, y = k/x, y =x°, y =X, y = |x| u ux cBoiicTsa.

YucsioBble MOC/IEI0BATEILHOCTH U IPOTPeCCUU

[MonsiTHE YMCIOBOM IOCIEI0BATEILHOCTH. 3alaHue TIOCIICI0BATeILHOCTH PEKYPPEHTHOM (Gopmyoi u Gopmyioit n-
rO 4JIeHa.

Apudmerrueckas u reomerpuueckas mporpeccun. DopMyibl n-ro YieHa apu(METHYECKOH M TeOMETPUYECKOUN
MIPOTPECCHil, CYMMBI IEPBBIX /1YJICHOB.

N3o0paxkeHrne 4ICHOB apU(METHUECKOM U I'€OMETPUYCCKOW MPOrpeccril TOYKaMH Ha KOOPAMHATHOW ILIOCKOCTH.
JIunelHbI 1 SKCIOHEHUUATBHBIA pocT. CII0XKHBIC TPOLEHTHL.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA

«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIET'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHHUS MIPOTPaMMBbl y4eOHOTO Kypca «Anredpa» XapakTepru3yroTCs:

1) naTpuoTHYecKoe BOCIIUTAHME:

MPOSIBIICHUEM HWHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCHHACKONH MaTeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K
JOCTHKCHUSAM POCCHMCKMX MAaTEMaTHKOB W POCCHHCKOM MaTeMaTW4YeCKOW IIKOJBI, K UCIOIb30BAHUIO ITHX
JTOCTH)KEHHHU B IPYTHX HayKax M MPHUKIATHBIX cepax;

2) rpaxIaHCcKoOe M JyXOBHO-HPaBCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMIOJHCHHIO O0S3aHHOCTEH TpaKJaHWHA W peau3allii ero TIpaB, IPEACTaBICHHEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHWPOBAHUS Pa3IUYHBIX CTPYKTYp, SBICHHM, MPOIEAYpP TPAKIAHCKOTO OOIIECTBa
(HanpumMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO ATHYECKUX IMPOOJIEM, CBSI3aHHBIX C IMPAKTHICCKAM
MPUMEHECHUEM JIOCTM)KCHUN HAyKH, OCO3HAHHEM Ba)XXKHOCTH MOPATBHO-3TUYECKUX TNPUHIUIOB B JACSITCIBHOCTH
YUYEHOT0;

3) TpyAoBOe BOCIUTaAHHE:

YCTaHOBKOM HA aKTHMBHOE Y4aCTHE B PEIICHUM MPAKTHYECKUX 3a]]ad MaTeMaTUYEeCKON HaIlPaBIEHHOCTH, OCO3HAHUEM
BOXHOCTH MAaTEMAaTHUYEeCKOro OOpa30BaHUs Ha TMPOTSHKCHUHM BCEU JKH3HH JUIS YCIEUIHOW TPOGeCCHOHATBHON
NEeSTeTbHOCTH M Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M IIOCTPOCHHWEM HHIWBUAYATbHOMN
TPaCKTOPUH 00pa30BaHUsI U )KU3HCHHBIX TUIAHOB ¢ YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOIIMOHAIBHOMY W JCTETHYECKOMY BOCIPHSATHIO MaTEMaTHYECKHX OOBEKTOB, 3a]ad, pelIeHHi,
paccyXIeHul, yMEHHIO BHIETh MATEMaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOIO IIO3HAHUS:

OpHEHTAlMed B AEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTAaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSl YeNOBEKa, MPHUPOABI M OOIIecTBA, MOHMMAHHEM MAaTEMaTHYeCKON Haykd Kak c(epbl UelOBEYeCcKOi
JESATSILHOCTH, DTANOB €€ Pa3BUTH U 3HAYUMOCTH JJISl Pa3BUTHUS IIMBIIN3AIIUY, OBJIAICHUEM S3BIKOM MaTEMAaTHKH U
MaTEeMaTHYECKOW KyJIbTypOl KakK CpEICTBOM T[O3HAHUS MHpPA, OBJAJCHUEM TMPOCTSHINIMMU  HAaBBIKAMU
WCCIIEIOBATEIHCKON ACSITETFHOCTH;

6) ¢pusuyeckoe Bocnutanue, GopMupoBaHue KyJbTYPhI 310POBbSI M SIMOIMOHAJBLHOI0 0J1aroNnoayYuns:
TOTOBHOCTBIO IPUMEHATh MaTeMaTHIECKHE 3HAHHUS B HHTEPECAX CBOETO 3A0POBbsI, BEJCHUS 3J0POBOro 00pasa KU3HH
(3mopoBoe TIMTaHWE, COAAHCHPOBAHHBIA PEKHUM 3aHATHH W OTIBIXA, PETyJsIpHas ¢(u3ndeckas aKTHBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBBIKA pedIieKcHy, MPU3HAHMEM CBOETO IpaBa Ha OMHOKY W TaKOTO JK€ TpaBa APYroro
YeII0BEKa;

7) 3K0JIOTHYecKOe BOCIIUTAHUE:

OpHEHTalVel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWH U pPelleHus 3a7ad B 00JIaCTH COXPAaHHOCTH OKPYIKaIoIIe
CpeIbl, TUIAHUPOBAHUS IMTOCTYIIKOB W OIIEHKH WX BO3MOXKHBIX TOCJICICTBHH I OKpPYXKAOIMIEH Cpellbl, 0CO3HAHHUEM
rII00aTBHOTO XapaKTepa IKOJIOTHIESCKHUX MPOOJIeM U MyTeH UX PEIICHUS;

8) apanTanus K M3MEHAIOIIMMCH YCJIOBUAM COUATbHOI U IPUPOAHOIL cpeabl:



TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHUSAX HEOIPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Hepe3
MPAKTUYECKYI0 JACATCIbHOCTh, B TOM YHCJIC YMEHHE YYHTHCA y NPYIHX JIOJCH, NMPUOOpPETaTh B COBMECTHOM
JESTSILHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIICTCHITUY U3 OMBITA APYTHX;

HEOOXOAMMOCTEIO B (JOPMUPOBAHWH HOBBIX 3HAHWM, B TOM 4YHCIIC (OPMyIHpPOBATh HICH, MOHSITHI, TUIIOTE3H 00
00BEKTaX W SBJICHHAX, B TOM 4YHCJIE paHee HEW3BECTHBIX, OCO3HABATH JCPHUIMTHI COOCTBEHHBIX 3HAHUH H
KOMITIETCHTHOCTEH, INTAHUPOBATh CBOE Pa3BHUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIUIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIONIHI
KOHTpMEp, KOPPEKTHUPOBaTh INPUHUMAEMbIe pEIIeHUs W AeHCTBUS, (OpPMyIHpOBaTh M OICHUBATH PUCKH U
MOCIeACTBHSA, (HOPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJbTATDBI

Ilo3HaBaTe/ibHbIE YHHBepcAJIbHbIE y4eOHbIe qelcTBUSA

bBa3oBble Joruyeckne aeiicTBus:

. BEISBIISITh M XapaKTEPU30BaTh CYIIESCTBEHHBIC MPU3HAKA MaTEMATHYECKUX OOBEKTOB, IMOHATHIA, OTHOIICHHUN
MEXIy TIOHATUSAMH, (OPMYJIHMPOBATH OMNpPEICIICHUS TIOHATUH, YCTaHABIWBATh CYIISCTBCHHBIA MPU3HAK
KJIacCU(UKAIII, OCHOBAHU JIJIsl 0000IIEHUS ¥ CPaBHEHHU S, KPUTEPHUH ITPOBOANMOTO aHAJIH3a;

. BOCIIPUHUMATh, (HOpMyIHpoBaTh W TPEOOpPA3OBBIBATH CYXKICHHS: YTBEPAWTENIbHbIE H OTPULIATENbHBIC,
eIMHUYHBIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

. BBISBJISITH MAaTEMaTUYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TMPOTUBOpeuHMs B (PakTax, JaHHBIX,
HaOIIO/ICHUSIX U YTBEPKACHUSX, MIpejIaraTh KPUTEPHUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;

. JlenaTh BBIBOABI C HCIIOJB30BAaHHMEM 3aKOHOB JIOTUKH, AECAYKTHBHBIX W HWHIYKTHBHBIX YMO3aKIIIOYEHHH,
YMO3aKJIIOUeHUH 10 aHaJIOTHH;

. pa3bupaTh O0Ka3aTeNbCTBA MAaTEMaTHUYECKWX YTBEP)KAECHWH (IpAMblE W OT MPOTUBHOTO), TPOBOIUTH

CaMOCTOSITEIbHO HECJIOXKHBIC JIOKa3aTelIbCTBA MAaTEeMaTHUYECKUX (DAaKTOB, BHICTPaWBATh apTyMEHTAIUIO, TIPUBOJIUTH
MPUMEPBI U KOHTP MPUMEPHI, 000CHOBLIBATh COOCTBEHHBIE PACCYKIACHHUS;

. BEIOMpATh CIIOCOO pelieHus y4eOHOHM 3amauM (CpaBHHMBATh HECKOJIBKO BapHAaHTOB pEIICHUs, BHIOUPATH
Han0o0JIee MOIXOAAIINN C YIETOM CAMOCTOSTEIILHO BEIICJICHHBIX KPUTCPHUCR).

Ba3zoBble uccienoBaTebckue AeiicTBUA:

. UCIIONb30BaTh BOIMPOCH KaK HCCICIOBATEILCKUH WHCTPYMEHT TWO3HAHUSA, (DOPMYIUPOBATH BOMPOCHI,
(uKcHUpyIOIIe TPOTHBOPEUYHUE, MPOOJIEMY, CAMOCTOSTEIIEHO YCTaHABJIMBATh WCKOMOE W JaHHOE, (OPMHPOBATH
TUIIOTE3Y, ApTyMEHTUPOBAThH CBOIO MO3UIINI0, MHEHUCE;

. MIPOBOJUTH IO CAMOCTOSTEIEHO COCTABICHHOMY IUIaHY HECIIOKHBIM 9KCTIEPHIMEHT, HEOOIBIIOe HCCIIeIOBaHNE
10 YCTaHOBJICHUIO 0COOEHHOCTEH MaTeMaTHIECKOTO 00BEKTa, 3aBUCIMOCTEH 00BEKTOB MEKIY COOOI;

. CaMOCTOSITENTEHO (hOPMYJIMPOBATH OOOOIIECHHUS W BBIBOIBI IO pPE3yJbTaTaM IPOBEIEHHOTO HAOIIOICHUSA,
WCCIIE/IOBAHNS, OIICHUBATH JOCTOBEPHOCTH MOJyYSHHBIX PE3yJIbTATOB, BHIBOJIOB U 0000IICHNU;

. MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIIBUTATH MPEIAOIOKEHHS O €r0 Pa3BUTUU B
HOBBIX YCJIOBUSIX.

Pa6ota ¢ undopmanueii:

. BBISIBIISITh HEJIOCTATOYHOCTh ¥ U30BITOYHOCTH UH(OpMAIIHNY, TAHHBIX, HEOOXOIUMBIX JJISl pEIICHHS 3a1a4H;

. BBIOUpATh, aHAIH3HPOBATh, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH HMH(POPMALUIO PA3IMYHBIX BHJOB M
dhopm mpeacTaBICHNS;

. BEIOUpaTh (QOpMy TIpPEACTaBIICHUS WHGOPMAIMM W WUIIOCTPUPOBATH pEIlaeMble 3alaudl  CXCMaMH,
JUarpaMMaMu, HTHOU TpauKoi U X KOMOWHAIUSIMU;

. OIICHMBATh HAJ&KHOCTh MHPOPMAIMU 110 KPUTEPUSIM, MPEIJIOKCHHBIM yUUTEIEM WIH CHOPMYITUPOBAHHBIM
CaMOCTOSITEILHO.

KoMMyHuKaTHBHbIE YHHBepCcAIbHBIE YUeOHbIE AeiicCTBUA:

. BOCIPUHUMATH U (JOPMYITHPOBATH CYKJICHUS B COOTBETCTBHHU C YCIOBUSMH U IISIISIMU OOIICHUS, SICHO, TOYHO,

FPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTAX, JaBaTh MOSCHEHHUS MO XOAY PEIICHUS
3aJlaun, KOMMEHTUPOBATh TOJTYYCHHEIN pe3yJIbTaT;

. B X0/ OOCYXKACHHS 33JaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMBbI, MPOOIEMBI, perIaeMoi 3a1adH,
BBICKA3bIBaTh WJIEW, HAIEJICHHbIE Ha IIOMCK DEIIeHHsS, COIOCTABISITH CBOM CYXACHHS C CYXKICHHAMH IPYTHUX
YYaCTHUKOB JAHajora, OOHapyXHBaTh paszINdMe W CXOJACTBO TO3WIWH, B KOPpPEeKTHOW ¢dopme (opMyTupoBaTh
pa3HoOIIacus, CBOM BO3PAKEHUS,

. MIPEJICTABIATD PE3yNbTaThl PEIIeHUs 3ala4d, JKCIIEPHUMEHTAa, HWCCIIEOBAHUS, MPOEKTa, CaMOCTOSTEIHHO
BBIOMpATh (pOpMAT BHICTYIIIEHHS C yIETOM 3aJ71ad IPE3CHTAIUN U OCOOCHHOCTEN ayAUTOPHH;
. MOHUMATh ¥ HMCIIOJNB30BaTh MPEUMYIIECTBA KOMaHTHONW ¥ MHAWBUIAYaIbHON paOOTHI MPH PEIIeHUH y4eOHBIX

MaTCMAaTHYCCKUX 3a1a4,



. NPUHUMATH 11e7Tb COBMECTHOM JIESITENbHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHON pabOThI, pacipe/iesisaTh
BHIIBI pa0bOT, JOTOBAPHBATKCS, 00CYKIATh IIPOIIECC U pe3yIbTaT paboThl, 0000IaTh MHEHUS HECKOIBKUX JIIOICH;

. y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CykaeHUs, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI U JPYyTHUE),
BBITIOJHATh CBOI 4YacTh Pa0OTBI U KOOPAWHUPOBATH CBOM JICHCTBUS C APYTUMH UYICHAMH KOMAHJbI, OICHUBAThH
KaueCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT MO KPUTEPUSIM, CPOPMYITHUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHSL.
PerysisiTUBHBIE YHHBepcaJbHbIE yieOHbIe AelicTBUA

Camoopranuzanus:

. CaMOCTOSITETTLHO COCTaBIATh IIJIaH, AITOPUTM PEIICHUS 3a7auu (MU €T0 YacTh), BBIOUPATh CIIOCO0 PEIICHUS C
Y46TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BAPUAHTHI
perieHuit ¢ y4éToM HOBOM HH(POpMAITHH.

CaMOKOHTPOJIb, SMOLMOHATbHbIN HHTEJJIEKT:

. BIIQJICTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISL Tpoliecca W Pe3yjbTaTra PEHICHUS MaTeMaTUYeCKON
3aJlauu;

. MPEBUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH NpPU PEIICHUW 3a/layd, BHOCUTH KOPPEKTUBHI B
JESATSILHOCTh HAa OCHOBE HOBBIX 00CTOSITEILCTB, HAHJICHHBIX OITHMOOK, BHISIBICHHBIX TPYAHOCTEIH;

. OIIEHWBATh COOTBETCTBHE Pe3yJbTaTa NEATEIbHOCTH ITOCTABICHHON IENN W YCIOBHSIM, OOBACHATH TTPUYNHBI
JOCTH)KCHUS WA HEJOCTIDKEHUS 1IeTH, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.
HOPEJIMETHBIE PE3YJIbTATDBI

K koHIty 00ydenus B 7 kjacce 00ydJaroOnIUiics MOIYIUT CIASAYIONINE MTPEIMETHBIE PE3YJIbTAThI:

Yucnaa v BHIYUCIEHUS

BrimonHATh, coueTast yCTHBIE B TMCbMEHHBIE MPUEMBI, apU(METHUECKUE NEHCTBHUS C PAIIMOHALHBIMH YHCIIAMH.
HaxoauTh 3HaYeHUS YMCIIOBBIX BBIPAXKCHHUIA, IPUMEHSITH pa3HOOOPa3HBIE CIIOCOOBI U MPUEMBI BEIYUCICHUS 3HAUYCHUH
TPOOHBIX BEIPAKEHUH, COMEPIKANTAX OOBIKHOBEHHBIC U ACCATUIHEIE TPOOH.

[Tepexomuts OT omHON (GOpMBI 3amuicH YuceN K Apyrod (TpeoOpa3oBHIBATh ACCATHYHYIO APOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEYHYIO JICCATUYHYIO APOOB).

CpaBHUBATh U yIOPSIOYNBAThH PAIUOHATBHBIC YNCIA,

OKpyTIIATH YHCIIA.

BhINIONMTHATS MPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHHA, OIICHKY 3HAYCHUN UYWCIIOBBIX BBIPAXKCHUH. BBITOTHATH
JEHCTBHS CO CTENCHIMHU C HATYPaIbHBIMU MIOKA3aTCIISIMH.

[IpuMeHATh TPU3HAKY JENMMOCTH, Pa3IoKEHNE HA MHOKHUTEIN HaTypaIbHBIX YHCEN.

Pematp npakTHKO-OpMEHTHPOBAHHBIE 33/1a49H, CBSI3aHHBIE C OTHOILIECHHEM BEJIMYNH, MPOITOPLMOHATFHOCTHIO BETHYHH,
MPOLIEHTaMH, UHTEPIPETUPOBATh PE3yJbTaThl PEIICHUS 3aj]lad C YYETOM OTpaHHYCHHM, CBS3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

Aaredpanyeckue BbIPasKeHHS

Hcnonp3oBaTh anreOpandecKyrd TEPMUHOJOTHIO U CHMBOIIMKY, TPUMEHSATh €€ B MPOIECCE OCBOCHHS Y4YeOHOTO
MaTepuana.

Haxonuts 3HaueHms OyKBEHHBIX BBHIPKEHHH MPH 3aJaHHBIX 3HAUYCHUSIX TIEPEMEHHBIX.

BrimonHaTs mpeobpazoBaHus LENOT0 BHIPAKEHUS B MHOTOWIEH NMPUBEICHHEM MOAOOHBIX CIIaraeMbIX, PaCKpPBITHEM
CKOOOK.

BrimonHAT yMHOKEHHE OZHOWIEHA HA MHOTOYJIEH M MHOTOYJIEHa Ha MHOTOWIEH, IPUMEHATh (OpPMYJBl KBaJpaTa
CYMMBI 1 KBaJipaTta pa3HOCTH.

OcCyIIeCTBIATh Pa3IOKCHUE MHOTOWICHOB HA MHOXUTEIU C MOMOIIBIO BBIHECEHUS 32 CKOOKU OOIIEr0 MHOXKHTEII,
TPYIIIHPOBKY CIIaraeMbIX, MPUMEHEHUS (DOPMYJT COKPAIIIEHHOTO YMHOXKCHHSL.

[IpumenaTs mpeoOpazoBaHMsl MHOTOWIECHOB JJISl PEUICHHUS PA3IMYHBIX 33724 W3 MAaTEMaTHKH, CMEKHBIX TPEIMETOB,
W3 pealTbHOM MPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTENICHEH C HATYPATbHBIMU TIOKA3aTEIISIMU JUIS TPEOOPA30BaHUSI BRIPAIKEHHIM.

YpaBHeHus U HEpaBEHCTBA

Pemats nMHEHbIE ypaBHEHHUsI ¢ OJIHOW NMEPEMEHHOM, NMPUMEHAs MpaBWia IMepexo/a OT UCXOAHOTO YpPaBHEHUS K
paBHOCHIBLHOMY eMy. [IpoBepsTh, SBISETCS JIU YUCIIO KOPHEM YPaBHEHUSI.

[Ipumenarts rpadudeckre METOABI IPU PEUICHUH JTHHEHHBIX YPAaBHEHUH U UX CHCTEM.

[TonGupate mprUMEpHI Map YUCEI, SBISIOMNXCS PelieHHeM JTHHEHHOTO YPaBHEHHUS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPJAWHATHOMW IJIOCKOCTH TpauK JIMHEHHOTO YPABHEHUS C JABYMS IMEPEMEHHBIMU, TIOJIb3YsICh TpaduKoM,
MIPUBOUTH MPUMEPHI PEIICHNS YPaBHCHUSI.

Pemrath cucTeMbl ABYX JIMHEHHBIX YPaBHEHU C IByMs TIEPEMEHHBIMU, B TOM YHCIIC TpapUUECKH.

CocTaBnsaTh W pelIaTh JHUHEHHOEC YpaBHCHUE WJIA CHUCTEMY JMHEWHBIX YpaBHEHUH IO YCIIOBUIO 3aJlayH,
WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33]1a4 TOJYYCHHBIN pe3yJbTarT.

DYyHKUMHU



N300paxarh Ha KOOPAWMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAWHATAM, JIy4H, OTpPE3KH,
WHTEPBAJIbI, 3aMTUCHIBATH YHCIOBBIC MPOMEKYTKH Ha aareOpanieckoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH 10 33JJaHHBIM KOOPAHHATAM, CTPOUTH TpadUKU TUHEHHBIX (OYyHKITHIM.
CrtpouTts rpaduk QyHKIHN y = |X|.

OnuceBaTh € MOMOMIBI0 (DYHKIIUI W3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMHU: CKOPOCTh, BPEMs, PACCTOSHUE,
IIeHa, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOIUTEIILHOCTh, BpeMsi, 00bEM PabOoTEHI.

Haxonuts 3HaueHne QYHKINM 11O 3HAUCHUIO €€ apTyMeHTa.

[loammate rpaduueckuii cnoco® mpeacTaBiIeHWS W aHaTuW3a WHOOPMAIUH, W3BJIEKaTh M WHTEPIPETUPOBATH
nH(OPMAITUIO U3 TPAPUKOB PEATEHBIX TPOIIECCOB M 3aBHCUMOCTEH.

K koHIty 00ydeHus B 8 ki1acce 00ydJaronIUiiCs MOIYYUT CIASAYIONINE MTPEIMETHBIE PE3YJIbTAThI:

Yncnaa v BHIYUCIEHUS

Hcnonp3oBaTh HavadbHbBIE MPEACTABICHUS O MHOXECTBE JEUCTBUTENBHBIX YHMCEN AJIsi CPAaBHEHHS, OKPYIJICHUS U
BBIYUCIICHUN, N300paXKaTh JICHCTBUTEIbHBIC YACIA TOUKAMU Ha KOOPUHATHOM MPSIMOH.

[MpuMeHsITh TOHSATHE apUPMETHUECKOTO KBaJAPAaTHOTO KOPHS, HAXOJWUTh KBaJpaTHBIC KOPHHU, HCIIONB3Ysl MpH
HEOOXOJUMOCTH KaJbKyJSATOP, BBINOIHATh TNPeoOpa3oBaHHs BBIPAKEHUH, COAEpXKAIIWX KBaJpaTHbIE KOPHH,
KCIIONB3Ys CBOMCTBA KOPHEH.

Hcnonk3oBaTh 3anucu OOIBIINX U MATBIX YHCENT C TOMOINBIO JECATHYHBIX po0eii u creneHei uncia 10.
Aaredpanyeckue BbIPasKeHHS

[IpyuMeHATh TOHATHE CTENEHU C IENBIM I0Ka3aTeieM, BBHINOJIHATH MPEOOpa30BaHMs BBIPAKEHUM, COIEPIKAIINX
CTEIEHU C IIeJIbIM MOKa3aTeIeM.

BrIMOTHATE TOXIAECTBEHHBIC IPEOOPa30BaHUS PAMMOHAIBHBIX BBIPAKECHHH HA OCHOBE TIPABWI ACHCTBHN Hax
MHOTOWICHAMH H alITreOpandecKuMU IPOOSMH.

PacknagpiBaTh KBaApaTHBIN TPEXUWICH HA MHOKHUTEIH.

[IpumenaTs npeoOpa3oBaHus BRIpAKEHUH U PEIIeHNs Pa3TUYHbIX 33/1a4 U3 MaTeMaTHKH, CMEXHBIX MPEIMETOB, U3
peabHOM MPaKTUKH.

YpaBHeHNs M HEPABEHCTBA

Pemarp nuHeliHbIC, KBaJIpaTHBIC YPAaBHEHUS WM PAIlMOHAIBHBIC ypPAaBHEHHS, CBOJSIIMECS K HUM, CHCTEMBI JIBYX
YPaBHEHHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTE TIpOCTEHIIINE HCCACIOBAHNS YPABHCHUH U CHCTEM YPaBHEHHIA, B TOM YHCIIE C MPUMEHEHUEM TPapUIeCKUX
MpeICTaBICHUH (YCTaHABINBATh, HIMECT JIM YPAaBHEHUE WM CHCTEMa YPaBHEHUH PEIICHUS, €CIIH UMEET, TO CKOJIBKO, U
mpouee).

[TepexomuTs OT cilOBeCHOH (OPMYTUPOBKH 3amgadund K e€ anreOpamvdecKol MOIEIN C ITOMOIIBIO COCTaBIICHHS
YpaBHEHUSI WJIM CHUCTEMbl YpPaBHEHHUH, MHTEPIPETHUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/Jauyd TOTYYEHHBIN
pe3ynbTar.

IIpuMmeHsATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB [Jii CPaBHEHMS, OLIEHKH, PEllaTh JIMHEWHbIE HEPABEHCTBA C OJIHOU
MEPEeMEHHON M WX CHUCTEMBI, J1aBaTh TPapUYECKYI0 WLIIOCTPAIMI0 MHOXECTBA PEIICHUN HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DYyHKUNH

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIC TOHATHS M S3bIK (TEPMUHBI, CHMBOJIMYECKUE OOO3HAYCHUS),
OIpeIeTATh 3HaUeHUE (DYHKIIUU 110 3HAYCHUIO apTyMEHTa, ONPECIIAThH CBOUCTBA PYHKIUU 10 e€ rpaduky.

CtpouTth rpaduKH 3JeMEHTapHbBIX (QYHKIIMIA BUIA:

y=Kk/x,y=x°, y=x>y = |x|, y = VX, OIIUCBIBATH CBONCTBA YHCIOBOH (YHKLHH 110 €8 rpaduKy.

K koHIty 00ydeHus B 9 kiacce 00ydaronIuiicst MOyYUT CIASAYIONINE MTPEIMETHBIC PE3YJIbTAThI:

Yuca u BBIYHCIEHUS

CpaBHUBATH U yIIOPAI0YNBATH PAITMOHAIBHBIE M HPPAIIIOHAIBHEIE YUCIIA.

BreimonHaTh apudMeTHuecKue NEHCTBUS C PalMOHAIBLHBIMA YHCIAMH, COYeTas YCTHBIE M MUCHMEHHBIC MPHUEMBI,
BBITIOJHSATH BRIYUCICHUS C UPPAIIMOHATEHBIMH YHCIIAMH.

Haxoauts 3HaueHus cTenenel ¢ meIbIMU IOKa3aTeNs MU U KOPHEH, BRIYUCIIATH 3HAYEHHUS YMCIIOBBIX BRIPAXKEHUH.
OKpyTJIATh ACHCTBUTENBHBIE YHMCIIA, BHITOTHATH MPUKUAKY Pe3yIbTaTa BEIUNCICHUH, OIIEHKY YMCIOBBIX BHIPAYKEHUI.
YpaBHeHNs M HEPABEHCTBA

Pemarp nuHelHbIE W KBaJpaTHBIE YPaBHEHHS, YPaBHEHHS, CBOJAIINECS K HUM, IPOCTeHIINE TPOOHO-pAIlHOHATHHBIE
YpaBHEHUSI.

Pemarp cucteMsl IBYX JIMHEHHBIX yPAaBHEHHUH C ABYMS MIEPEMEHHBIMH U CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJIHO
YpaBHEHUE HE SIBISICTCS JIMHEUHBIM.

Pemarp TekcToBBIE 3amaun anreOpanvdeckrM CIIOCOOOM C MOMOIIBIO COCTABJICHHS YPaBHEHHUS WIM CHUCTEMBI IABYX
YPaBHEHUH C IByMsI IEPEMCHHBIMH.

[IpoBoaKTE TIpOCTEHIIIUE HCCACIOBAHNS YPABHCHUH U CHCTEM YPaBHEHHIA, B TOM YHCIIE C MPUMCHEHUEM TPapUIeCKUX
MpecTaBIeHnH (YCTaHaBINBATh, IMEET JIM ypPaBHEHUE MM CHCTEMa ypaBHEHHH PEIIeHNs, €CIIH UMEET, TO CKOJIBKO, U
mpouee).



Pemates nmuHeliHbIC HEPABEHCTBA, KBAIPATHBIC HEPABEHCTBA, N300paKaTh PEIICHUE HEPABCHCTB HA YMCIIOBOM TIPSIMOM,
3aIKCHIBATh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Pemarp cucTeMBl JIMHEHHBIX HEPaBEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIONINE KBAJpPaTHOE HEPABEHCTBO,
M300pakaTh pelreHne CHCTEMBl HEpAaBEHCTB Ha YHCIIOBOM MPSAMOIA, 3aMTUCHIBATH PEIICHHUE C TIOMOIIBI0 CHMBOJIOB.
Hcnons30BaTh HEpaBEHCTBA MPH PEIICHUH PA3IHMYHBIX 3a/1a4.

DOyHKINU

PacrnioznaBath QyHKIIMY U3y4deHHBIX BUIIOB. [I0Ka3bIBaTh CXEeMATHUECKH PACIIONIOKEHHE HA KOOPANHATHOM INIOCKOCTH
rpadukoB GpyHKIMH Buga: y =kx, y=kx + b,y =k, y=ax’ + bx t ¢,y =x, y = VX, y = |x|, B 3aBUCIMOCTH OT
3HAYCHUI KOA(PPUITUCHTOB, OMUCHIBATH CBOWCTBA (PYHKIIUH.

Ctpouth M H300pakaTh CXEMATHUYECKU TpapUKd KBAIPATUYHBIX (DYHKIUH, OMUCHIBATH CBOWCTBA KBaJPATUYHBIX
(GYHKIHI 110 BX TpaduKam.

Pacnio3naBaTh KBajpaTuuHyr0 (QYHKIUIO 110 (GOpMyJie, TPUBOJAUTh MPUMEPHI KBAAPAaTUYHBIX (PYHKIUH W3 peanbHON
XKU3HU, PU3UKH, TCOMETPHUHU.

YucnaoBble NOCJIe10BATEIHLHOCTH M TPOrPecCHu

Pacrio3naBaTh apuMeTHIECKYIO U TEOMETPUIECKYIO IPOTPECCHH MTPH PA3HBIX CIIOCO0aX 3aaHUs.

BhINIOTHATH BBIYHMCIICHHS C MCIIOJIB30BAaHUEM (POPMYJ N-TO 4iieHa apu(METHUECKON U TeOMETPUIECKON MPOrpeccui,
CYMMBI ITEPBBIX N WICHOB.

N300paxath 4ieHbI MOCIe0BATENILHOCTH TOYKAMH Ha KOOPIUHATHON TITIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIC C YMCIIOBBIMH ITOCJICJOBATEIBHOCTIME, B TOM YHCIIE 33aJla4d W3 PeajbHOW XKU3HU (C
WCIIOJIb30BAHUEM KAIIbKYJIATOPA, IIU(PPOBBIX TEXHOIOTHIA).

TEMATHYECKOE IINIAHUPOBAHUE

PaGoyass mporpamma mo y4yeOHOMY mpeaMeTy «AJredpa» pa3padoraHa ¢ y4yérom paloueil mporpaMmsl
BOCIIUTAHMA, 4YTO OTPAa’KEeHO B JMYHOCTHBLIX IUIAHMPYEMbIX pe3yJbTaTax U o0ecneyuBaeT peaTu3anuio
HHBAPUAHTHBIX MoayJeii (MM) mporpaMmbl «YpodHasi JeiTeILHOCTL», «BHeypouHasi JeAATeJbHOCTb» W

«BHeWKOoJIbHBIE MEPONIPUATHSI.
7 KJIIACC

No | HaumenoBaHue paszienoB u Konunyectso yacoB | Dnexrponnbie (1uppoBLIE) I[TporpamMma BocTIUTaHUSI
I/ TeM IpoTrpamMMBbl Bcero KP TIIP @ o0Opa3oBaTelbHBIC PECypCHI

Uucna ¥ BEIYHUCIIEHHUS. Bu6mmoreka LIOK HM «YpouHas 1eqTeIbHOCTE.

. PanmonansHbIe yncia 25 . https://m.edso00.ru/7f415b90 MakcumansHOE HCTIONB30BAHUE

BOCITMTATEILHBIX BO3MOKHOCTEH
butnuoreka [JOK

2 Anrebpandeckue BEIpaKEHUS 27 1 https://m.edsoo.ru/7f415690 coiepKaHus y4eOHOTO mpeqMeTa

Jutst opMHUpOBaHHS Y
1 butnuoreka [JOK 00y4aromMXCs POCCUHCKHX

3 VPABHCHUS U HEPABCHCTEA 20 https://m.edsoo.ru/7f415b90 TpamgUIMOHHBIX JYXOBHO-

Koopaunats! u rpadukm. 24 1 bubmuoreka [IOK HPABCTBCHHBIX 1 3
DyHKIHH https://m.edsoo.ru/7f415b90  COMHOKYIPTYPHBIX LICHHOCTCH,

POCCHHCKOTO HCTOPHIECKOTO
Bu6mmoreka [IOK CO3HAHMS HA OCHOBE

5 II 000 6 1
OBTOPCHHC 1 ODODIICHHC httDS//medsoom/7f415b90 HMCTOPUYECKOTO MPOCBELICHUS;

noabdOp COOTBETCTBYIOLIETO
COJIEpXKAaHUS YPOKOB, 3aTaHUH,
BCIIOMOTATEIbHBIX MAaTePHAJIOB,
MPOOJIEMHBIX CUTYalUH JUIst
o0cyxaeHui

HM «BHeypouHasi 1esITeIbHOCTb»
ObecneueHne MHINBUTYTBHBIX
MOTPEOHOCTEH 00YUAIOIINXCS B
paMKax BEIOpaHHBIX UMH KYPCOB,
OBIIEE KOJIMYECTBO YACOB 3aHATHH

10 [TPOTPAMME 102 5 0 (TI03HABATEIBHOM, HAYYHOH,

HCCIIeI0BATEICKOH,
MPOCBETUTENbCKON
HaNpPaBJIEHHOCTH;)

UM «BHemIKoJIbHbIE
MepPONpPHUsITUS»

BHelkoabHbIE TEMaTHYECKUE
MEPOTIPUATHSI BOCITUTATEILHOM
HaIpaBJICHHOCTH, OPTaHU3yEeMbIe
rearoraMu 1o MaTeMaTHUKe
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8 KIIACC

Ne KonnuectBo yacos IIporpamma BocniuTaHus
i HaumenoBanue paznenoB u OnekTpoHHbIE (IU(POBHIC)
TEM MIPOTPaAMMBI Bcero | KP IIP @ oOpa3oBaTelbHBIE PECYPCHI
1 Yuciia 1 BEIYUCIIEHUS. 15 1 Bbu6mmoreka LIOK UM «YpouHasi 1eATeIbHOCTb.
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8  IlpuBneucHue BHUMaHMS
LII/ICJ'Ia. U BBIYMCIICHUSL. 06yqa}0mnx0ﬂ K IEHHOCTHOMY
2 CTelleHb C LeNBIM 7 1 bu6mmoreka IJOK aCIeKTy U3yYaeMBIX Ha ypOKax
https://m.edsoo.ru/7f417af8  NpPeAMETOB, SBICHUH U COOBITHIA,
IIOKA3aTCICM VHUIIMMPOBAHUE 00CYKICHHIA,
Anredpanyeckue BBICKA3bIBAHUM CBOCTO MHCHUS,
p N Bbubnunoreka [HOK
3 BBIPAKEHUS. KBa,Z[paTHBII/I 5 BBIPAOOTKHU CBOETO JTMYHOCTHOTO
TpéxwIeH https://m.edsoo.ru/7f417af8 ek H3yIAEMEIM
P S COOBITHSAM, SIBIICHHSIM, JINLIAM.
4 - a)KI;HI/IH 15 | bu6mmoreka IJOK IIpumeHeHne WHTEPAKTUBHBIX
A P 5 ) 5 https://m.edsoo.ru/7f417af8  dopm yuebHoi paGoTsl —
JArcopantcckas 1pookb MHTEJIEKTYabHBIX,
5 YpaBHEHUS U HEPABEHCTRA. 15 1 bu6mmoreka IJOK CTUMYJTHPYIOIUX
KBanpatHbie ypaBHEHUS https://m.edsoo.ru/7f417af§  MO3HABATENLHYIO MOTHBALMIO,
YpaBHEHUS 1 HEPaBEHCTBA. bubmuoreka [IOK MIPOBBIX METOMIHI, AMCKYCCH,
6 o 13 1 MAIOIIUX BO3MOKHOCTE
CucTeMbl ypaBHEHUH https://m.edsoo.ru/7f417af8
MPHOOPECTH OIBIT BEICHUS
7 YpaBHEHUS U HEPaBEHCTBA. 12 1 bubnmnoreka [HOK KOHCTPYKTHUBHOTO JIHAJIOTa;
Hepasenctpa https://m.edsoo.ru/7f417af8  rpynmoroii paGoTHI, KOTOpas yIUT
2 ®ynxuun. OcHOBHBIE 5 bu6morexa LIOK CTPOUTD OTHOUICHIS I
TIOHATHS https://m.edsoo.ru/7f417afg ~ ACHCTBOBATE B KOMAHAE,
CIIOCOOCTBYET Pa3BUTHIO
9 ®ynkunu. Yucnossle 9 Bbu6mmoreka LIOK KPUTHUECKOTO MBIILICHHS.
hyHKIIIHI https://m.edsoo.ru/7f417af8 Y M «Bueypounas aesrenbnocTs»
10 TloBToDEHHE H 060GMICHNE 6 1 bu6mmoreka IJOK OobecrnieueHue WHAUBUYATBHBIX
p H https://m.edsoo.ru/7f417af§ ~ MOTpeOHOCTEl OOYUaroIMXCH B
paMKax BBIOpaHHBIX UMH KypCOB,
3aHATUHN (ITO3HABATEIILHON,
Hay4qHOM, UCCIIE0BATENbCKOH,
MPOCBETUTEIHCKON
HaIIPaBJICHHOCTU,
OBUIEE KOJIMYECTBO YACOB P )
102 7 0 UM «BHemkoJbHbIE
1O TPOTPAMME MepONpPUSITHD).
BHENMIKOIBEHBIE TEMAaTHYCCKHE
MEpOMPUSITHS BOCITUTATEILHOM
HaIpaBJIEHHOCTH, OpraHU3yeMble
neaaroraMu 1o MaT€MaTHuKe
9 KUIIACC
No 1/ Haumenosanwue pasznenos ~ KOJIHMYECTBO 4acoB | DnekTpoHHBIE (HH(POBHIE) [TporpamMma BocTiUTaHUSI
B U TEM MPOrPaMMbI Bcero KP TIP @ o0Opa3oBaTellbHBIC PECypChI
1 UYucna ¥ BEIYUCIECHHUS. 9 1 Bbu6mmoreka LIOK UM «YpouHasi JeITeTbHOCTbY.
JleficTBUTEIbHBIC YHCIIA https://m.edsoo.ru/7f419d08 Opranusauus wedcersa
ypaBHeHHH U MOTHUBUPOBAHHBIX U
2 HEpaBEHCTBA. Y PaBHCHUS 14 1 bubmorexa [IOK PPYAHPOBAHHEIX 00y ioUINXCA
. ) N https://m.edsoo0.ru/7f419d08 Hax HEeycneBaOIMMU
C OZIHOM TICPEMEHHOU OIHOKJIACCHHKAMH, B TOM YHCIIE C
YpaBHEeHUA U 0co0bIMH 00pa30BaTETEHBIMHU
p bubnunoreka [HOK p
3 HepaBeHcTBa. CHCTEMBI 14 1 https-//m.ed 17£419d08 NOTPEOHOCTAMH, IAIOLIETO
ypaBHEHHUI pS://M.cds00.Iu. 00yJaromuMcs COIHaIbHO
ypaBHeHHfI " BHAYUMBbIN UOHBIT COTp'yIlHI/I‘{CCTBa
4 HEepaBEeHCTBA 16 1 bubmmorexa LIOK I B33UMHOH [OMOILH,
H ’ https://m.edsoo.ru/7f419d08 HMHULIMUPOBAHUC U TIOAACPIKKY
CPaBCHCTBA MCCIIEI0BATEIbCKON e TEIbHOCTH
bubmmoreka IJOK o0yyaroImuxcs, IIaHUPOBAHUE U
5 OyHKIHUU 16 1 1 YOI P
https://m.eds00.ru/7f419d08  BBINOIHEHHE HHAMBHAYAIbHBIX H
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Yuciosble
IMOCIEI0BATEILHOCTHA

15

butnuoreka [JOK
https://m.edsoo.ru/71419d08

TPYIIIOBBIX IPOEKTOB
BOCTIUTATEIbHOI HAIIPaBIEHHOCTU

[ToBTOpeHue, 0000IICHHE,
cucTeMaTHh3alus 3HaHUi

18

bu6mmoreka IJOK
https://m.edsoo.ru/7f419d08

M «BHeypo4Hast 1eITeJIbHOCTh»
Obecneuenne NHANBAIYATBHBIX

OBLIEE KOJIMYECTBO HACOB
I10 ITTIPOT'PAMME

102

MOTPEOHOCTEH 00yUAIOIINXCS B
pamMKax BBIOpaHHBIX MU KYPCOB,
BaHATHN

(1o3HaBaTENIbHOW, HAYYHOH,
HCCIIEI0BATEILCKOH,
MPOCBETUTENBbCKON
HaNpPaBJIEHHOCTH;)

HM «BHewKoJIbHbIE
MepPONpPHUSITUS.

BHemkoapHBIE TEMAaTHYECKHE
MEPOTIPUATHSI BOCITUTATEIILHOM
HaIpaBJICHHOCTH, OPTaHN3yeMbIe
nearoraMy Mo MaTeMaTHKe

Brimucka Bepaa 29.08.2023r.

eGP

JIupeKkTop IIKOJIBI

T.A. Koxxemsakuna
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