MYHULHUITAJIBHOE BIO/KETHOE OBIEOBPA3OBATEJIBHOE YYPEK/IEHUE
MOTI'MJIEBEIIKAAA OCHOBHAS OBIIEOBPA30OBATEJIbBHASA HIKOJIA

AHHOTauMs K pado4eil mporpaMmme

yueOHOro nmpeaMera «AJredpay» ais 7-9 kiaccon
Pabouas mporpamma yuebHOTO TmpemMeTa «Anredpa» o0s3aTenbHON TpeaMeTHON o0jactn «MaremaTnka u
nH(OPMATHKA» SBISICTCS YaCThI0O OCHOBHOW 0O0pa30BaTENIbHOW MpPOTpamMMbl OCHOBHOTO oOmiero otpasoBanms (OOII
000) MBOY Morunesenkori OOI, paspaboraHa B coorBercTBuu ¢ mnyHKToM 32.1 ®I'OC OOO Ha ocHOBe
QenepanpHOl pabodueld mporpaMMbl 1Mo anrebpe ¢ ydu€toMm Temartmdeckoro 1anupoBanus PIBHY «MucTuTyT
CTpaTeruu pa3BuTHs oOpa3oBaHus» Poccuiickoii akagemun o0Opa3oBaHus U peanusyeTcs 3 roga ¢ 7 mo 9 xmacc.

PaGouas mporpamma paspaboTaHa yduTelleM MaTEMaTHKH IITKOJBI ¢ Mcmonb3oBaHneM «KoHcTpykTopa pabounx
nporpamMmy caiita «EauHoe copepxanue o0mero oopa3oBaHus» B COOTBETCTBUY ¢ [lonoxkeHneM 0 pabovrx mporpammax
U ONpEeNeNseT OpraHu3aIuio 00pa30BaTEIbHOU AEATSIBHOCTH YYHUTENs B IIKOJE MO HpeaMmery «AunreOpa». Pabouas
MporpaMMa COAEPKUT CIETYIONINE CTPYKTYPHBIE DIIEMEHTHI:

-MOSICHUTEILHYIO 3aIUCKY;

-00IIyT0 XapaKTepUCTHKY YIeOHOTO IpeaMeTa «Anredpay;

-IIeJTM U3YUYCHHUS Y4EOHOTO IpeaMeTa «Asredpay;

-MecTO yueOHOTro npeaMera «Anredpa»s yaeOHOM TUTaHe;

-coziepKaHKe yueOHOTro IpeameTa «Anredpay;

-ITaHUPYEMBIE Pe3yIbTaThl (IMYHOCTHBIE, METAIIPeIMETHBIE U TIPEIMETHEIE);

-TeMaTH4ecKoe IIaHUPOBaHKe, C(HOPMUPOBAHHOE C YUETOM paboUeil mporpaMMbl BOCITUTAHUS H BO3MOXKHOCTHIO
ucnonb3oBanus IOP/ILIOP.

Pabouast mporpamma ob6cyxaena Ha 3aceganuu LIIMO yuuteneii-mpeIMEeTHUKOB LIKOJIBI, MPUHATA PEHICHUEM
nejaroruyeckoro coseta (mporokos Ne7 ot 29.08.2023r.), yrBepkaeHa mnpukazom no MBOY Moruneserkoit OOIII
Ne 125 o129.08.2023r. B kauectBe "actu conepxanns OOIT OO0

Ha ocnoBe manHOW mporpammer yumrtenem paspabateiBaercss KTII B coorBerctBum ¢ IlomokeHnem o
KaJICHIapHO-TEMaTHYeCKOM TUIAHUPOBAaHUM 10 Y4eOHOMY mpeamery, Kypey, moxymo. KTII paccmarpuBaercss Ha
3acenannu [IIMO u cornacyercs ¢ 3amecturesnieM mo YBP.

Bbinucka
U3 OCHOBHOI 00pa30BaTe/ibHOM MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

PABOYAS ITPOT'PAMMA
yueOHOro npeamera «AJireopa»
1JIs o0ydawmmuxes 7 - 9 kiaccon
(0a30BbIii yPOBEHD)

CpPOK peaju3anuu 3 rojaa

MHNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma yueOHOro mpenmera «AnreOpa» (mpeamerHas obnacte «Maremaruka W HH(OpMaTHKa») Ha
YpOBHE OCHOBHOT'O OOIET0 00pa3oBaHHs COCTABICHA Ha OCHOBE Tpe0OBaHMA K pe3yibTaTaM OCBOCHHUS MPOrPaAMMBI
OCHOBHOTO 001Iero oopasoBanus deieparbHOr0 TOCyIapCTBEHHOr0 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO OOIIETo
obpazoBanus (PI'OC O0O0), DenepanbHoil 00pa3oBaTeIbHON MporpaMMbl OCHOBHOTO obmiero oOpaszoBanus (DOII
000), DenepanpHoii paboueil mporpammbl 1mo ydeOHoMy mnpeamery «Anreopa» (DPPII «Anrebpa»), a Tarke
OpPHEHTHPOBAHA Ha IIeJIeBbIC IPUOPHUTETHI, chOPMYITHPOBaHHEIEC B efiepalibHON paboyeli mporpaMMe BOCTIHTAHHS.

[Iporpamma mo anrebpe Ha ypOBHE OCHOBHOTO o00miero obpa3zoBaHus pa3paboTaHa ¢ ydetrom Konrenmm
npenoaaBaHus MaTeMaTtuku B Poccuiickoit denepanuu.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «AJITEBPA»

B crpykType mporpamMmbl y4eOHOTO Kypca «AnreOpa» Ui OCHOBHOTO 00IIero oOpa3oBaHHS OCHOBHOE MECTO
3aHUMAIOT COJIep)KaTeNIbHO-METOUUecKrue JMHUK: «Yucia ¢ BBIYHCICHUS», «AJreOpanuecKre BBIPAKECHUSY,
«YpaBHEHHS W HepaBeHCTBa», «PyHkumm». Kaxnas 3 3THX copepikaTeIbHO-METOAMYECKHX JIMHUM pa3BUBAaeTCs Ha
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MPOTSDKEHUN TPEX JIeT U3yUYEeHHUsl Kypca, B3aMMOJCHCTBYS C IPYTMMH €ro JHHUSAMH. B Xoae u3ydyenus: yueOHOro Kypca
o0y4JaroummMes NPUXOIAUTCS JIOTHYECKU PACCYX1aTh, UCIIONb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B cBA3M ¢ 3TUM B
IporpamMMy y4eOHOTo Kypca «AnreOpay BKIIOYEHBI HEKOTOPHIC OCHOBBI JIOTHKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTH4ecKoro oOpa30BaHMsA U CIIOCOOCTBYIOLIME OBJIAJCHUI0 OOYYaIOLIMMUCS OCHOB YHUBEPCAJIBHOI'O
MaTeMaTH4YecKoro si3bika. ComepikaTedbHONH W CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOro Kypca «AnreOpay SIBISETCS €ro
WHTETPUPOBAHHBINA XapaKTep.

Conepxanve JIuHHUM «Yncna W BBIYHMCICHUS» CIY>)KUT OCHOBOW JJisl JANbHEHIIEro W3yuyeHHs MaTeMaTHKH,
CIOCOOCTBYET PAa3BUTUIO Yy OOYYarOIIMXCSl JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHHMIO YMEHHUS IOJb30BATHCS
AITOPUTMAMH, a TAaKKe NMPHOOPETEHUIO NMPAKTUYECKUX HAaBBIKOB, HEOOXOIMMBIX AJISI MOBCEJHEBHOM ku3HU. Pa3Butue
MOHATHSL O 4YHCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs CBA3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMU
quciaaMy, (OPMHUPOBAHHEM IIPEACTABICHUN O [AEHCTBUTEILHOM 4YMCIE. 3aBEpLICHHE OCBOCHMS YHCIOBOM JIMHUHU
OTHECEHO K CpeHeMy 001eMy 00pa30BaHHIO.

Conepxanue AByX anreOpandeckux JHHUH — «ANreOpanyuecKue BBIPAKEHUs» U «YPaBHEHHS W HEPaBEHCTBA»
crocobcTByeT (OPMHUPOBAHUIO y OOYHYAIONMUXCA MAaTEeMAaTHYECKOTo armapara, HeoOXOJUMOIo I pelIeHHs 3aaad
MaTEMaTHKH, CMEXHBIX IPEAMETOB M MIPAKTUKO-OPUEHTUPOBAHHBIX 33a1a4. Ha ypoBHe 0CHOBHOTO 0011ero 00pa3oBaHus
y4eOHBI MaTepuall IPyNIUPYyeTCsl BOKPYT PAallMOHAJIBHBIX BBIPAXKEHUH. Anredpa 1eMOHCTPUPYET 3HAUEHHUE MaTeMaTUKU
KaK sI3bIKa ISl TIOCTPOEHMS MAaTeMaTHYeCKUX MOJENel, OMUCaHus MPOLEcCOB U SBJICHUI peajbHOro mupa. B 3amaum
o0ydeHus: anredpe BXOAAT TAaKKe AajbHEHINEe pa3BUTHE AITOPUTMHUYECKOIO MBIIIJICHUS, HEOOXOAUMOI0, B YaCTHOCTH,
IUIE OCBOEGHHSI Kypca HH(GOpPMATUKH, M OBJIAZICHME HaBbIKAMM JEeIYKTUBHBIX paccyxkaeHuil. IlpeoGpaszoBanue
CUMBOJIFHBIX (JOPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPUECTBY.

Conepkanve (QyHKIMOHATBHO-TpAUUECKOH JIMHUM HAIeJCHO Ha MOJydeHHe OOYydYarOUIMMKCS 3HAaHUH O
(YHKIMSIX KaK BaKHEHIEH MaTeMaTHUeCKOW MOJENM JJIsS ONMMCAaHWS WM MCCICIOBaHMS Pa3HOOOPa3HBIX MPOIECCOB H
SIBIICHUH B mipupojie U obmiectse. M3ydeHue mMaTepuaia CriocoOCTBYET Pa3BUTHIO Y O0YUArOIIMXCSl YMEHHUS UCIIOIb30BaTh
Pa3iIMYHbIC BBIPA3UTCIIbHBIC CPCACTBA A3bIKA MAaTEMATHUKU — CIIOBCCHBIC, CUMBOJIMYECKUC, Fpa(bI/I‘IeCKI/IC, BHOCHUT BKJIaJ B
q)OpMI/IpOBaHI/IC HpeI[CTaBJ'ICHI/Iﬁ O pOJIM MAaTEMATUKH B Pa3BUTHU HUBUJIN3allUN U KYJIbTYPBL.

HEJIX U3YUYEHUS YYEBHOI'O IPEAMETA «AJITEBPA»
AnreOpa sBIsIETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO 00IIero oOpazoBaHUs: OHa oOecrevunBaeT M3yUeHHE

JAPYTUX JHMCIMIUIAH, KaK €CTECTBEHHO-HAyYHOTO, TaK W TYMaHHTAPHOTO IMKIOB, €€ OCBOEHHE HEOOXOIUMO IS
MPOJOJDKCHUST 00pa3oBaHUS M B IMOBCEJHCBHOW JKM3HH. Pa3BuTHe y O00y4aromMXCs HAaydHBIX MPEJCTABICHUH O
MPOUCXOX/ICHUH M CYIIHOCTH ajireOpandeckux aOCTpakIlHii, Criocobe OTPaKCHUSI MaTEeMAaTHIECKOW HAYKOH SIBICHUH W
MPOIIECCOB B TPHPOJAE M OOIMIECTBE, POJM MAaTEMAaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM IO3HAHHHM M B TPAKTHKE
Croco0CTBYeT (OPMHUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHSI W KAYECTB MBIILICHHS, HEOOXOMUMBIX IS afanTallid B
COBpPEMEHHOM IU(poBOM oOmIecTBe. M3ydeHne anreOpsl 0OeCHeYMBacT pa3BUTHE yMEHHs HaOJr0/1aTh, CPaBHUBATH,
HAaXOJMTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JICHCTBUSL ¥ BBIBOJBI, (OPMYITHUPOBATh yTBepkAcHUA. OCBOEHHE Kypca anreOpbl 00ecreunuBaeT pa3BUTHE JOTMYECKOTO
MBIIIJICHUA O6y‘IaIOIHI/IXCH . OHHU HCIOJB3YHOT ACAYKTHBHBLIC W HWHAYKTHBHBIC pPACCYXKIACHUA, O606HI€HI/I€ u
KOHKpEeTH3alliio, a0cTparupoBaHue W aHajoruro. OOydeHue anreOpe mpeanojiaraeT 3HAYUTEIbHBIA 00BEM
CaMOCTOSITEIbHON JESITEIbHOCTH OOYYaIOIINXCs, MOATOMY CaMOCTOSTEIbHOE PEUICHUE 3a/1ad SIBISETCS pean3alueit
ACATCIIBHOCTHOI'O ITPpUHIMIIA O6yT-IeHI/IH.

MECTO YYEBHOI'O ITIPEAMETA «AJITEBPA» B YYUEBHOM IIJIAHE
CornacHo yueOHOMY IJIaHy B 7—9 Kiaccax u3y4aercsi y4eOHbIH Kypc «Anredpay, KOTOPhI BKIIOYAET CIeIyIOLIHe
OCHOBHBIE pa3lieNibl coAepkaHus: «Ymcna W BBIUMCIEHUS», «ANreOpanyeckue BBIPAKCHHS», «YPaBHEHHS U
HepaBeHCTBay, «DyHkiumn». Ha u3ydenue yuebHoro kypca «Anredpa» orBoautcs 306 wacos: B 7 kiacce — 102 yaca (3
Jaca B Heziento), B 8 xiacce — 102 vaca (3 yaca B Hezenio), B 9 kimacce — 102 vaca (3 waca B Henento).

COAEPXAHHUE YYEBHOI'O ITIPEAMETA
7 KJIACC
Yncna u BIYUCICHUSA
JpoOu OOBIKHOBEHHBIE M JAECATHYHBIE, Iepexold OT OAHOM (opmbl 3ammucu apobeit k apyroi. IlonsTue
palMOHAJIBHOIO 4YHCJa, 3alKCh, CPAaBHEHUE, YNOPSAOYMBAHME DPALMOHANBHBIX 4Hceld. ApupMmeTndeckue IEHCTBUS C
pauroHaJIbHBIMU YMCliaMU. Pemienne 3a1a4d U3 peajabHOM MPaKTUKK Ha 4acTH, Ha JpoOu.



CreneHp ¢ HaTypalbHBIM IOKa3aTejeM: ONpelesieHHe, MmpeoOpa3oBaHHe BBIPAKEHUI Ha OCHOBE OIpEIeIIeHHS,
3anuch 60sbKX yuces. [IpoleHTs!, 3anucy NPOLEHTOB B BUAE APOOH U ApoOU B BUJIE IPOLIEHTOB. Tpy OCHOBHBIE 3a/1a41
Ha MPOLICHTEI, PEIIEHUE 3a1a4 U3 PEaIbHON IPAKTUKH.

[IpuMmeHeHne NpU3HAKOB AECIUMOCTH, pa3ioKeHHe Ha MHOKUTENIN HATYPaJIbHBIX YUCEIL.

PeanbHble 3aBHCUMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHas MPONOPLHUOHATEHOCTH.

Auredpanveckue BbIpaKeHHUSA

[lepemeHHBIE, YUCIOBOE 3HAUYEHHWE BBIPAXKEHUSA C TepeMeHHOM. JlomycTuMble 3HA4YeHHA TEPEMEHHBIX.
[IpencraBieHue 3aBUCHUMOCTH MEXAY BeIMYMHAMM B BuAE (GopMmyiibl. Berumcnenus mo ¢dopmynam. IlpeobpazoBanue
OyKBEHHBIX BBIPAKCHUH, TOXKIECTBEHHO PaBHBIC BBIPAXKECHUS, IpaBUia IPeoOpa3oBaHus CyMM U IIPOU3BEACHUM, IpaBuiia
PacKpBITUSI CKOOOK U IIPUBECHHUS IIOAOOHBIX CaracMblx.

CBolicTBa CTENEHH C HATYpaIbHBIM IT0KA3aTENIEM.

OpHouneHs! 1 MHOTOWIeHHl. Ctenens MHOrowieHa. CioxeHne, BEBlUUTaHue, yMHO)KEHHE MHOTouIeHOB. DopMyibl
COKpalI€HHOTO YMHOXKEHHS: KBaJpaT CYMMBI M KBajpaT pasHocTd. Dopmyna pa3HOCTH KBaapaToB. PasnoxeHue
MHOT'OYJIEHOB HAa MHOXKHUTENH.

YpaBHeHusI M HEpaAaBEHCTBA

VYpaBHeHHE, KOPEHb YPaBHEHHUS, IpaBUila IPeoOpa30BaHUsl yPaBHEHHS, PABHOCHIBHOCTD yPaBHEHUH.

JIuHeliHOE ypaBHEHME € OJHOM IEPEMEHHOM, YHCIO KOPHEW JIMHEHMHOrO0 YpPaBHEHMsI, PELICHUE JIMHEWHBIX
ypaBHeHul. CocTaBlieHHe ypaBHEHUH 110 YCIOBUIO 3a7a4uu. Pelienre TeKCTOBBIX 3ajjay ¢ MOMOIIbIO YPaBHEHUH.

JluneitHOe ypaBHEHHE C JABYMS TMEpeMEeHHBIMH W ero Tpaduk. Cucrema ABYX JIMHEHHBIX ypaBHEHHH C JAByMS
NepeMEeHHBIMU. Pemenne cucteM ypaBHEHUH cmocoO0M MmoIcTaHOBKH. [IpuMepsl peleHnst TEeKCTOBBIX 3a]1ad ¢ TIOMOIIBIO
CUCTEM YpaBHEHHM.

DyHKINU

Koopaunara toukn Ha mpsmoi. YucioBble MpoMeXyTKH. PaccTosHue Mexay ABYyMsI TOYKaMU KOOPJIWHATHOMN
psAMON.

[IpsamoyronpHas cuctema koopauHat, ocu Oxu Oy. Abcuucca U opIuHaTa TOYKH HA KOOPAMHATHOH IJIOCKOCTH.
[Mpumepsr rpadukos, 3aganHbIX GopmyinaMu. UreHue rpadukoB peaibHbIx 3aBUcuMocTeld. [lonstre dynkuun. I'padux
¢bynkimu. CpoiictBa ¢QyHkuumii. Jluneinas ¢ynkuums, e€ rpaduk. ['padpux dynkimu y = |X|. [paduueckoe pemienue
JINHEUHBIX YPaBHEHUM U CUCTEM JIMHEUHBIX YPaBHEHUM.

8 KJIACC

UYmncna v BIYUCTEHAS

Keagpatueiii kopeHb u3 uuncna. [loHstne 00 wuppanuoHanbHOM uwucie. JlecaTHUHBIE TPUOIMKEHUS
WppanuoHanbHbIX uncen. CBoiicTBa apu(METHYECKHX KBAJIPaTHHIX KOPHEW M WX NpUMEHEHHe K MpeoOpa30BaHHUIO
YHUCJIOBBIX BBIPAXKEHUI U BEIYUCICHUAM. [eicTBUTEIBHBIC YHCIIA.

CreneHs ¢ 11eJIbIM TTOKa3aTeneM U e€ cBoricTBa. CTaHgapTHas 3aIllMCh YHCia.

Aaredpanveckue BbIpakeHUSA

KBanpatHslil TpéxuiieH, pa3nokeHne KBaApaTHOTO TPEXWIEHa Ha MHOKUTEIH.

Anrebpandeckast 1poOb. OCHOBHOE CBOWMCTBO anredOpanueckoil npoou. CioxeHue, BEIYUTaHHE, YMHOKEHUE,
JieNieHne anredpandeckux apooeil. PanmoHansHbIe BRIpaXKEHUS U UX TTPeoOpa3oBaHHe.

YpaBHeHNA M HepaBeHCTBA

KeanparHoe ypaBHeHue, popMyiia KOpHEW KBajpaTHOro ypaBHeHus. Teopema Buera. Penienue ypaBHeHui,
CBOIALINXCSA K TMHEHHBIM U KBaApaTHBIM. [IpocTeiimme 1poOHO-parioHaibHbIE YpaBHEHUS.

I'paduueckast vHTEpIpeTaLsl ypaBHEHUH C ABYMsI IIEPEMEHHBIMU M CUCTEM JIMHEWHBIX YPaBHEHHH C ABYMS
nepeMeHHbIMH. [IpuMepsl peleHns cucTeM HETMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU.

Pemrenre TEKCTOBBIX 3a71a9 ATeOpandecKiM CIIOCOO0M.

YucnoBble HEpaBEHCTBA M UX CBoOicTBa. HepaBeHCTBO ¢ OIHOM IepeMeHHOW. PaBHOCWIBHOCTH HEPaBEHCTB.
JIunelinble HepaBeHCTBA ¢ OJJHOMN nepeMeHHO. CUCTEMBI TUHEHHBIX HEPABEHCTB C OJTHON IIEPEMEHHOM.

DYyHKUMHU

[onstre pynknuu. OOnacTb onpenesieHusl 1 MHOKECTBO 3HaueHUH GpyHKIuH. CrocoOsl 3a1aHust GYHKIUH.

I'paduk pynkmuu. Urenue cBoiicTB QyHKIMH 10 e€ rpaduky. [Ipumeps! rpadukoB GyHKIMIHA, OTPaKAIOIIIX
peabHbIE TPOIECCHI.

DYHKIMH, ONKCHIBAOIINE IPSMYIO M 00PaTHYIO MPONOPLHUOHANBHbIE 3aBHCHMOCTH, MX rpaduky. OyHKimy Y = X2,
y = x°, y = Vx, y=|x|. [pacduueckoe pelreHue ypaBHeH i 1 CHCTEM ypaBHEHHMIA.

9 KJIACC



Yuca u BBIYUCICHUA

PanyonansHble uymcna, UppalMOHANBHBIE YWCIA, KOHEYHBIE M OECKOHEYHBIE ACCATHYHBIE IpoOU. MHOXKECTBO
NEHCTBUTENBHBIX YHCEN, NEHCTBUTENbHBIE YHCIAa KaK OECKOHEYHBIE [ecATHYHBIE ApoOu. BzanMHO oIHO3HAYHOE
COOTBETCTBHE MEXAY MHOKECTBOM JACHCTBUTENIBHBIX YACET U KOOPAUHATHON MIPSIMOM.

CpaBHeHME ACUCTBUTENBHBIX YUceN, apuMeTHIeCKre IeHCTBUS C JEHCTBUTEIbHBIMU YHCIIAMH.

PasmMepbl 00BEKTOB OKPYKAIOIIET0 MUPA, ATUTEIEHOCTD MPOLIECCOB B OKPY’KAIOIIEM MHUPE.

[MpubnmkénHoe 3HAa4YeHWE BEJNWYHMHBI, TOYHOCTH NpuOMkeHus. OkpyrieHue uucen. [lpukuaka W oueHKa
pe3yIbTaTOB BHIYHUCICHUH.

YpaBHeHHs 1 HEPABEHCTBA

JIuneliHoe ypaBHeHUe. PelieHre ypaBHEHUN, CBOASIINXCS K TUHEHHBIM.

Ksanpatnoe ypaBHenue. Pemenue ypaBHeHnH, CBOIAIIMXCS K KBaJpaTHeIM. bukBanpaTtHoe ypaBHeHue. [Ipumepsl
peUIeHUs] YpaBHEHUN TPEThe U YETBEPTOU CTEMEHEN PA3JI0KEHUEM HA MHOKUTEH.

Pemenue n1poOHO-painoHaNbHBEIX ypaBHEHUH. PelieHne TeKCTOBBIX 3a/1a4 anredpandecKiuM METOIOM.

VYpaBHeHHE C ABYMsI MEpPEeMEHHBIMH W ero rpaduk. Pemenune cucteMm OBYX JIMHEWHBIX YpPaBHEHHH C JABYMs
NepeMeHHbIMH. PerieHne cucteM JByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEMHOE, a JIpyroe — BTOPOH CTEleHwu.
I'padmyeckas MHTEpIIPETANNS CUCTEMbI YPAaBHCHUM C IBYMsI ICPEMECHHBIMH.

Pemenne TeKCTOBBIX 331a4 alNreOpandeckuM CriocoOoM.

YUucnoBble HEPABEHCTBA U UX CBOMCTBA.

PelieHue NHHEWHBIX HEPABEHCTB C OJHOW MNEpeMEHHOW. PerieHue cHUCTEM JIMHEWHBIX HEPaBEHCTB C OAHOU
nepemenHoi. KBagparHele HepaBeHCTBa. |'paduueckass MHTepHpeTanys HEPABEHCTB W CHCTEM HEPABEHCTB C JIBYMs
NEPpEMCHHBIMH.

DyHKINU

Ksanparnunas ¢ynknus, e€ rpadux u coiictBa. [lapabona, KoopAMHATH BEPIIMHBI MAPa0OOIBI, OCh CHMMETPHH
napaboJIbL.

Ipaduxu pysxmmit: y = kx, y =kx + b, y = k/x, y = x%, y = Vx, y = |X| u ux coiicTra.

YuciioBble MNOCIEI0BATELHOCTH U IPOrPeccun

[TonsiTve YMCIOBOW MOCIIEOBATEIBHOCTH. 3aJaHKE MTOCIEA0BATEIILHOCTA PEKYPPEHTHOM hopMyiioit u Gopmysioit
N-ro 4ieHa.

Apudmernueckas U reoMmerpudeckas nporpeccuu. @opMynsl N-ro wieHa apu(METHIECKONH M TeOMETPUIEeCKON
HPOrPECCUl, CYMMBI IIEPBBIX NUIIEHOB.

N3obpaxenne wieHOB apuPMETHUECKON U TEOMETPHUUECKOI MPOTpeccHii TOUKaMi Ha KOOPJIMHATHOM IIIOCKOCTH.
JIMHEHHBIN 1 SKCTTOHEHITUATBHEBIN pOCT. CII0KHBIC TIPOIIECHTHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHSI POTPaMMBI yueOHOTO Kypca «Anredpay XapaKTepu3yroTCs:

1) maTpuoTHYECKOe BOCIUTAHME:

MPOSIBJICHUEM HHTEpEeca K MPOILIOMY M HACTOALIEMY POCCUKMCKOW MaTeMAaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K
JIOCTUKEHUSIM POCCUMCKHUX MAaTEMATUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI, K UCIOIb30BAaHUIO ATUX JTOCTHKEHUI
B JIPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA W peallM3alldd ero NpaB, NPEACTABICHHEM O
MaTEeMaTHYECKUX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBIACHHM, HPOIEIYp I'PakJaHCKOro OOIIeCTBa
(Hampumep, BBIOOPBI, OIMPOCHI), TOTOBHOCTHIO K OOCYXIECHHIO 3THYECKHX IPOO0JIeM, CBA3aHHBIX C MPAKTHUECCKUM
MIPUMEHEHHUEM JIOCTHKEHUN HAYKH, OCO3HAHHUEM BKHOCTH MOPATHHO-ITHIECKUX MMPUHITUIIOB B IEATETLHOCTH YIEHOTO;

3) Tpy10BO€E BOCIMTAHHE:

YCTAHOBKOM Ha aKTHBHOE Yy4YacTUE B pELICHUH MPAKTUYECKUX 3aJad MaTeMaTU4eCKOW HaIlpaBICHHOCTH,
OCO3HAaHUEM BaXKHOCTH MAaTeMaTHUECKOT0 00pa30BaHUs Ha MPOTHKCHUH BCEH XU3HM JIJIS YCIIEHIHON podeCCHOHATBHON
NEATETPHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBEIOOPOM W TIOCTPOCHHEM WHIWBHIYyAJIBHON
TPaeKTOPUH 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIH;
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4) rcTeTHYECKOEe BOCTIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHANBHOMY M 3CTETUYECKOMY BOCTIPHATHIO MaTEMAaTHUYECKUX OOBEKTOB, 3a/1a4, peIICHHH,
paccyxIeHul, yMEHHUIO BUAETh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 MO3HAHHUS:

OpHEHTallMel B JCATEJLHOCTH Ha COBPEMEHHYIO CHCTEMY HaydHBIX MpeacTaBieHHMH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX DPAa3BUTHUSI UEJIOBEKa, NPUPOABI M OOIIeCTBA, NMOHMMAaHMEM MAaTEMaTW4eCKOM HayKu Kak cepbl
YeJIOBEUECKOM NESTEIbHOCTH, JTAloB €€ pPa3sBUTHUSA M 3HAUYUMOCTH [UIS PA3BUTUS LIMBUIM3ALUH, OBJIAJACHUEM S3BIKOM
MaTeMaTHKH M MaTeMaTH4eCKOM KyJIbTYpOW KakK CPEACTBOM IIO3HAHMSA MHUpPA, OBJIAJAECHUEM INPOCTEHUIIMMHU HaBBIKAMH
HCCIIEI0BATEIbCKOM NeSITEIbHOCTH;

6) pu3nyeckoe BocnuTanue, GopMHPOBAHME KYJIbTYPHI 310POBbSI H IMOLHHOHATBLHOIO 0JIATONOJTYYHSI:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpPECcax CBOETO 3I0POBBS, BEIEHHS 3J0pPOBOro o0Opasa
KHU3HH (340pOBOE MHTaHHE, COAaHCHPOBAHHBIM PEKUM 3aHATUI M OTIbIXa, peryisipHas (U3NUEcKas aKTUBHOCTH),
c(OPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHH, IPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO JKe MpaBa APyroro 4ejJoBeKa;

7) 3K0JI0rM4ecKoe BOCIIUTAHUE:

OpHEHTallMell Ha TPUMEHEHHE MaTeMaTHYeCKUX 3HaHUM s pelleHus 3afad B o00JacTH COXPaHHOCTH
OKpY Karolllell cpenpl, MIaHUPOBAHUS MOCTYMKOB M OLIEHKHM MX BO3MOXHBIX IMOCIEICTBHU Ui OKPYKAIOMIEH Cpeabl,
0CO3HaHUEM TITOOALHOTO XapaKTepa IKOIOTUIECKUX MPOOJIeM U MMyTeH MX PEeIICHHUS;

8) axanTanusi K M3MEHSIIOLIMMCSI YCJIOBHUSIM COLMAJILHON M IPUPOIHOI CpebI:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHUSAX HEONPEEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPaKTUYECKYIO JESITEIbHOCTD, B TOM YMCIIE YMEHHE YUUTHCS Y IPYTUX JIO/IeH, MproOpeTaTh B COBMECTHOM JeATEIbHOCTH
HOBBIC 3HAHHS, HABBIKM U KOMIIETCHIIH U3 OMBITA JPYTUX;

HEOO0XOIUMOCTBIO B (DOPMUPOBAHUH HOBBIX 3HAHHH, B TOM 4ucie GOpMyIUpOBaTh UIEH, TOHATHUS, THIIOTE3bl 00
00bEeKTaXx M SBJICHUAX, B TOM 4HCJIEC paHee HEHM3BECTHBIX, OCO3HAaBaTh AC(PUIUTHI COOCTBEHHBIX 3HAHMUA U
KOMIIETEHTHOCTEM, INIAHUPOBATH CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIMI0, BOCHPUHHMATh CTPECCOBYIO CHUTYAaIMI0 Kak BBI3OB,
TpeOyroUuii KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUSI U ACUCTBUSL, (DOPMYIHPOBATh U OLICHUBATH PUCKU H
MOCJECTBUS, POPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIBTATbI
Ilo3HaBaTe/ibHBIC YHUBEPCAJbHbIE YUeOHbIe AeiicTBUS
Ba3zoBble jjornueckne aeicTBUA:

® BBUIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBbIE NMPU3HAKK MATEeMAaTHYECKHX OOBEKTOB, MOHSITHUH, OTHOILCHHUN
MEXJy TOHITUSAMH, (OPMYIUPOBATH OMNpEICICHNs] TOHATUH, YCTaHABIMBAaTh CYNICCTBEHHBIH MpPU3HAK
KJ1accu(puKaluy, OCHOBaHMS JUIst 0000IIEHNS U CpaBHEHUSI, KPUTEPUX IIPOBOIMMOI0 aHAIIN3a,;

® BOCHpUHHMMATH, (OPMYNIHPOBATH M TPeoOPa3OBBIBATH CYXICHUS: YTBEPIUTEIbHBIE W OTpPHUIATEIHHBIC,
€/IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE;

® BBISBIATh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TIPOTUBOpeuus B (akrax, JIaHHBIX,
HAOJIOICHUSIX W YTBEPXKICHHUSAX, TIPE/JIaraTh KPUTEPUU JUIs BBISIBIICHUS 3aKOHOMEPHOCTEH W POTUBOPEUHIA;

® JlenaTh BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIOUCHUH,
YMO3AKJIFOUCHUH 110 aHAJIOTUH;

e pa3duparb JOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEPXKICHMH (IpsiMble M OT HPOTHUBHOIO), IPOBOIUTH
CaMOCTOSITEJIbHO HECJIOKHBIE JI0Ka3aTelhbCTBa MaTreMaTH4ecKuX (AaKTOB, BBICTPaWBaTh apTryMEHTAIHIO,
MPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

e BBIOMpaTh cmoco0 pemeHus yueOHOW 3amadyn (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIICHUs, BHIOWpATh
HanOoJee NOAXOIAIIUI ¢ Y4ETOM CaMOCTOSITENILHO BBIIEIIEHHBIX KPUTEPHEB).

Ba3zoBble ucciieoBaTeIbCKUE AeiiCTBUSA:

® HCIIONIb30BAaTh BOMNPOCH Kak HCCIEOBATENILCKUI WHCTPYMEHT TI03HaHHS, (OPMYIHPOBATH BOIPOCHI,
(duKcUpyolye MPOTHBOPEUHE, TPoOIeMy, CAMOCTOSTEIbHO YCTAHABIMBATH UCKOMOE U JaHHOE, (POPMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

® [POBOJAUTH IO CAMOCTOSITEIBHO COCTaBIEHHOMY IUIAHY HECIIOKHBIN SKCHEPUMEHT, HeOOJbIIOE HCCIeJOBAHHIE
10 YCTaHOBJIEHUIO 0COOCHHOCTEH MaTeMaTHYEeCKOIo 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOIA;

e caMOCTOATENbHO (HOpMYIHpOBaTh OOOOIIEHHS M BBIBOABI IO pPE3ysbTaTaM MPOBEIEHHOTO HAOMIOACHUS,
HCCIIEI0BaHMUs, OLIEHUBATh JJOCTOBEPHOCTH MOJIyYEHHBIX PE3yIbTaTOB, BBIBOJIOB H 0000IECHHI;



® [IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIPOLIECCA, & TAKXKE BBIABUIATh IPEAIIOIOKEHHUS O €r0 Pa3BUTUH B
HOBBIX YCJIOBHSIX.
PaGoTa ¢ nndopmanueii:

®  BBISBIATH HEAOCTATOYHOCTH M N30BITOYHOCTH MH()OPMALIH, JAHHBIX, HEOOXOAUMBIX IS peIIeHHs 3a1auH;

e  BBIOMpPATh, aHAJTU3UPOBATH, CUCTEMAaTU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMALIUIO PA3IHUYHBIX BHIOB U
(dhopm mpeacTaBICHS;

e BoiOMparh QopMy TpeacTaBieHHs WHGOPMANMKM W WIUIIOCTPUPOBATH pelIaeMble 3aJauyd  CXEMaMH,
JrarpaMMaMu, HHOH TpaduKoil 1 MX KOMOMHALMSIMY;

®  OLECHMBATh HAAEKHOCTH HHYOPMALIMH IO KPUTEPUSIM, IPEIIOKECHHBIM YUUTEIEM MU c(hOPMYITMPOBAHHBIM
CaMOCTOSITEIBHO.

KoMMyHnkaTHBHBIe yHHBepcaJIbHbIe y4eOHbIe el CTBUSA:

e BOCHPUMHMMATH U (POPMYIHPOBATH CYXKICHHA B COOTBETCTBHHU C YCJIOBHSMHU M LESIMU OOLIEHHUS, SICHO, TOYHO,
IPaMOTHO BBIP@KaThb CBOK TOYKY 3PEHHS B YCTHBIX M NHCBMEHHBIX TEKCTaX, AaBaTh IOSCHEHUS IO XOAY
peleHus 3a1a4u, KOMMEHTHPOBATh NOJTY4YCHHBIN pe3ybTar;

e B xoJe OOCYKICHHUS 3a/laBaTh BOIPOCHI IO CYLIECTBY OOCYXHaeMOW TeMbl, IPOOJIEMbl, pPelIaeMOl 3aaadd,
BBICKa3bIBaTh HMJICH, HAICJICHHBIC HA MOWCK PEUICHHUS, COMOCTABISATh CBOM CYXKICHHS C CYKACHUSIMH JIPYTUX
YYaCTHUKOB Juajiora, 0OHapyXKHBaTh pa3inyle W CXOJCTBO MO3UIMI, B KOPPEKTHOH Qopme GpopMyInpoBarhb
pasHoriacus, CBOM BO3PaKCHUS;

® [PEICTaBISATH PE3YJIbTAaThl PpEIICHHUs 3aJaud, SKCIEPUMEHTa, HWCCIENOBAHUS, IMPOEKTa, CaMOCTOSTEIbHO
BbIOMpaTh (hopMaT BEICTYIUIEHUS ¢ YIETOM 3aay MPE3CHTALMU U 0COOEHHOCTEH ayAUTOPHH;

® [OHMMAaTh M HMCIOJB30BATh MPEUMYIIESCTBA KOMAHAHOW U WHAWBUAYAIHLHONH PaOOTHI MPH PEIICHHN Y4EeOHBIX
MaTeMaTHYECKHX 3a/1a4;

® [PUHMUMATH LI€Jb COBMECTHOU NESTEIBHOCTH, INIAHMPOBATH OPTAaHU3AINI0 COBMECTHOM PabOTHI, pacipenesaTh
BHIBI PabOT, ITOTOBApUBATHCS, OOCYXKIATh TPOLIECC W PE3YyIbTaT pabOTHI, 0000IIaTh MHEHHS HECKOIBKUX
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® yYaCTBOBaTh B TPYMIIOBBIX Gopmax paboThl (00CYkIeHM, 0OOMEH MHEHHSMH, MO3TOBBIEC IITYPMEI H IPyTHE),
BBIMOJIHATH CBOIO 4aCTh pabOThI M KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH WIEHAMH KOMaH[Ibl, OLIEHUBATh
KayecTBO CBOEro BKJIaAa B OOmMMHA MNPOAYKT MO KPUTEPHAM, C(HOPMYIMPOBAHHBIM YyYaCTHHUKaMHU
B3aMMOJICHCTBUS.

PeryasiTuBHbIe YHMBepcaibHbIe YUeOHbIE 1eiicTBUS
Camoopranusanus:

®  CaMOCTOSITEIILHO COCTABIJIATH TUIAH, allTOPUTM PEIlIeHHs 3a]a9u (MJIM €ro 4acTh), BEIOMPATh CIIOCO0 peIIeHHs ¢
y4€TOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTHPOBATb
BapHaHTHI PELICHUH ¢ y4E€TOM HOBOM MH(DOPMALHH.

CaMOKOHTPOJIb, Y)MOLIUOHAJILHBIN HHTEJIEKT:

e BIAJAETh CHOCOO0AMHU CaMONPOBEPKH, CAMOKOHTPOJISI MpolLecca M pe3yibTaTa PelIeHUs] MaTeMaTHYeCKON
3aJauu;

® MpenBUAETH TPYAHOCTU, KOTOPBIE MOTYT BOSHUKHYTh TIPH PEIICHUH 331a4K, BHOCHUTH KOPPEKTHBHI B
JIeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHLCTB, HAWJCHHBIX OMHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLCHHMBATh COOTBETCTBHE PE3yJbTaTa JESTEIbHOCTH IOCTABICHHOM LIETH M YCIOBHUSM, OOBSCHITH MPUYHHBI
JOCTHKEHUS MITM HEIOCTIKEHUS LIENH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY NPHOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIbTATDI

K xonmy o0yuenus B 7 kjiacce o0yyaromuiicss HOJIy4UT CIAEAYIOLINE IPEIMETHBIE Pe3yIbTaThI:

Yucsia 1 BbIYHCTEHUS

BrimonusaTh, coyerast ycTHBIE U TUCbMEHHbIE TPUEMBL, apH(PMETHUECKUE ICHCTBUS C PAlMOHAILHBIMHU YHCIaMU.

HaxonuTh 3Ha4eHUs! YUCIIOBBIX BBIPAYKCHUH, IPUMEHSTH Pa3HOOOpa3HbIe CITOCOOBI U MPUEMBI BEIYUCIICHHS

3HAYEHUI JPOOHBIX BRIPAKEHHM, COAEPKAIINX OOBIKHOBEHHBIC H JICCATHYHBIE IPOOH.

[NepexoauTh OT otHON (HOPMBI 3aITHCH YKCeN K APYroi (peodpa3oBhIBATh JAECATHUHYIO Jp00h B OOBIKHOBEHHYIO,

OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B OCCKOHEUHYIO JCCITHYHYIO JPOOBb).

CpaBHUBATh U YHOPSIOYUBATH PALIMOHAIBHBIC YUCTIA.

OxpyryaTe yncia.

BBINONHATE NPUKUAKY U OLICHKY pe3yJibTaTa BBIYMCIECHUM, OLEHKY 3HAYEHUI YUCIIOBBIX BbIpaXK€HUMN. BBINIOIHATH

JeWCTBUS CO CTENIEHSIMU C HATYpaJbHBIMU ITIOKa3aTEISIMH.



[IpuMeHATh IpU3HAKK AETUMOCTH, Pa3ioKeHHE Ha MHOKUTENIN HATypaIbHBIX YHCE.

Pemarp npakTHKO-OpHEHTHPOBAHHBIE 3aJa4M, CBA3aHHBIE C OTHOIIEHHUEM BEIWYUH, NPONOPLHOHAIBLHOCTHIO
BEIMYMH, MPOLEHTAMH, HWHTEPIPETHPOBATh pPE3yJAbTAaThl pPEIICHHUS 3a4ad C y4ETOM OrpaHWYEHHH, CBA3aHHBIX CO
CBONCTBAMHU PaccMaTpUBaEMbIX OOBEKTOB.

Auredpanveckue BbIpaKeHHUS

Hcnonb3oBaTh anreOpandecKyro TEPMHHOJIOTHIO U CUMBOJIHMKY, MPHUMEHSTH €€ B MPOLIECCE OCBOCHUSI YUEOHOTO
MaTepHaia.

Haxonuts 3HaueHNs1 OyKBEHHBIX BBIPDAKCHUH MPH 33AaHHBIX 3HAUCHUAX [1€PEMEHHBIX.

BrimonHsaTs mpeoOpa3oBaHus LEI0ro BEIPAKEHNsI B MHOTOWIEH MPUBEICHUEM MOJOOHBIX CIIaraeMbIX, PACKPBITHEM
CKOOOK.

BrImonHsATs yMHOKEHHE OTHOWICHa HA MHOTOWIEH M MHOTOYJIEHa HA MHOTOWICH, MPUMEHAITH (popMyIibl KBaapara
CYMMBI U KBajipaTa pa3HOCTH.

Ocy1ecTBIsATh Pa3ioKEHHE MHOTOWICHOB HA MHOYKUTENH C ITIOMOILBIO BBIHECEHUS 38 CKOOKU O0IEro MHOKHTEIIS,
TPYIITUPOBKH CIaracMbIX, IPUMEHEHHUS POPMYI COKpPaIEHHOTO YMHOXKCHUSI.

[TpumensTe mpeoOpa3oBaHKss MHOTOUWICHOB JJIS pEIICHHS Pa3IMUHBIX 33/1a4 U3 MaTeMaTHKU, CMEKHBIX
MIPEIMETOB, U3 PEATbHON MPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTETIEHEW C HATYpAIbHBIMH TIOKA3aTEISIMH JIJIS PE00pa30BaHMUS BEIPAKEHHH.

YpaBHeHNS M HepaBeHCTBA

Pewmate nuHEHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, NIPUMEHS NIPABMIIA IEPEX0a OT UCXOLHOTO YPaBHEHUS K
paBHOCUIIBHOMY eMy. [IpoBepsTh, SIBIISETCS JIM YHCIIO KOPHEM YpaBHEHHMS.

[IpumensTe rpaduyeckre METOABI IPH PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupate npuMepsl nap YUCe, SBISIOLIMXCS PELICHUEM JTMHEHHOTI0 YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CTpouth B KOOPAMHATHOHN TIIOCKOCTH I'pad¥K JMHEHHOTO YpaBHEHHS C IBYyMs MEPEMEHHBIMHU, MONB3YSICH
rpaduKOM, IPUBOJAUTH IPUMEPHI PEIICHHs ypaBHCHUSI.

Pemate cucteMsl AByX IMHEHHBIX YpaBHEHUH € IByMS IIEPEMEHHBIMH, B TOM YHCIIE IPaduvecKu.

CocTaBnsTh U peliaTh JMHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX YPAaBHEHHUW IO YCIOBUIO 3a7auH,
HMHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33/1a4H MOIY4YE€HHBIH pe3ysbTar.

DyHKINU

N300paxkaTh Ha KOOPIAMHATHON NPSMON TOYKH, COOTBETCTBYIOLIHE 3aJaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIB, 3aIIMCHIBATH YUCIIOBBIC IPOMEKYTKH Ha alreOpaniecKoM SI3bIKe.

OTMedaTh B KOOPJIMHATHOW IMJIOCKOCTH TOYKHW IO 33J]aHHBIM KOOpJAWHATaM, CTPOUTH IpaMKH JTHHEHHBIX
¢ynkuuii. Ctpouts rpaduk GyHKIuM Yy = [X|.

OnuceiBaTh ¢ TOMOIIBIO (DYHKIUH W3BECTHBIC 3aBUCUMOCTH MEXIy BEIMUMHAMHU: CKOPOCTb, BPEMsl, PACCTOSHHE,
LIEHAa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00BEM PabOTHI.

HaxonuTh 3HaueHue QYHKIUH 10 3HAUYEHHIO e€ apryMeHTa.

[Tonumars rpaduyecknii criocod npeacTaBIeHUs U aHAINW3a MH(OpPMALKH, W3BJIEKAaTh U MHTEPIPETUPOBATh
WHPOPMAIUIO U3 TPAPHUKOB PEANbHBIX MTPOIECCOB U 3aBUCHMOCTEH.

K xonuy o0yuenus B 8 kiiacce o0yyaromuiicss HOIy4UT CIAEAYIOLINE IPEIMETHBIE Pe3yIbTaThI:

Yncna v BBIYUCICHASA

Hcnonp3oBaTh HayalbHbBIE MPEACTABICHHUS O MHOMKECTBE JEHCTBUTEIBHBIX YHCEN JUISl CPAaBHEHUS, OKPYIJICHUS U
BBIYUCIICHUH, N300paskaTh AEHCTBUTENbHBIC YUCIA TOUKaMU HA KOOPIAMHATHOM MPSIMOI.

[IpumensTh MOHATHE apUPMETHUECKOr0 KBaAPAaTHOTO KOPHS, HAXOAWUTH KBAJApaTHBIE KOPHH, HCIOJB3YS MpU
HEOOXOIMMOCTH KaJIbKYJISITOP, BBIOJHSTH MPeoOpa3oBaHMsl BBIPAKEHUH, COAEpKALINX KBaApaTHbIE KOPHH, HCIOJB3Ys
CBOMCTBa KOpPHEH.

Hcnonb3oBaTh 3anmucy OOJIBIIMX U MAJIBIX YUCET C TIOMOIIBIO AECATHYHBIX ApoOel u cTeneHei uncna 10.

Auredpanveckue BbIpPaKeHHUSA

[IprMeHsTh MOHATHE CTENEHU C LEJBIM TO0Ka3aTesieM, BBIMOJHATh MPeoOpa3oBaHMs BBHIPAXKECHUH, COAEPKAIIUX
CTETEHH C LIEJIBIM IIOKa3aTeIeM.

BrImonHATE TOXKAECTBEHHBIE MPeoOpa3oBaHMs PAaLMOHANBHBIX BBIPAKCHWH Ha OCHOBE MpPaBWII JEHCTBUI Haj
MHOTOWICHAMH H AJIreOpandecKuMH JpoOsSMHU.

PacknanpiBaTe KBaipaTHBINA TPEXWIECH HA MHOKUTENH.

[IpumenaTs npeoOpa3oBaHus BRIPAKESHHUH IS PEIICHHS PA3IMYHBIX 33/1a4 U3 MaTeMaTHKH, CMEXHBIX MPEIMETOB,
13 pealbHOM MPAKTHKH.

YpaBHeHHud U HEPABEHCTBA



Pemarp nuHeliHbIC, KBaJpaTHBIC YPaBHEHUS W pPAllMOHATbHBIC YPaBHEHHS, CBOMASAIINECS K HUM, CUCTEMBI JIBYX
YpaBHEHUH C IBYyMsI IEPEMEHHBIMH.

[IpoBoauTe mpocTeline WCCIENOBaHUS YPABHCHWH W CHUCTEM YpaBHEHH, B TOM 4YHUCIIC C MPUMCHCHHEM
rpadUYecKuX MpeacTaBiIcHni (yCTaHABIMBATh, UMEET JIM YPABHCHUE WM CHCTEMa YPaBHEHUH PEUICHMUsI, €CITH UMEET, TO
CKOJIBKO, U TIpOYee).

IlepexonuTs OT ciIOBECHOW (DOPMYIUPOBKH 334a9u K €€ aire0panvecKoil MOJIENH C TTOMOIIBIO COCTABICHHUS
YpaBHEHUS WIIM CUCTEMBI YPaBHEHUH, HHTEPIIPETHPOBATH B COOTBETCTBHU C KOHTEKCTOM 3a[a4H MOTyYeHHBIN pe3ylIbTaT.
IIpumeHsATh CBOMCTBA YNCTOBBIX HEPABEHCTB MJIs1 CPAaBHEHUS, OIIEHKH, PEIlIaTh JIUHEHbIE HEPABEHCTBA C OJTHOM

MIEPEeMEHHON M WX CHUCTEMBI, JaBaTh IPa@UUECcKy0 HIUTFOCTPAINMIO MHOXKECTBA PEIICHUIl HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DYyHKUNHU

[NonnMath ¥ UCNOAB30BaTh ()YHKIIMOHAIBHBIC MMOHITHUS U SI3bIK (TSPMHHBI, CHMBOJIMYECKUE 0003HAUCHMUS),
OIIpeaeNsATh 3HaYeHNe (DYHKINH 110 3HAYCHUIO apTyMEeHTa, ONpeelsTh CBOWCTBa QyHKIMH 10 € rpaduKy.

CrpouTth rpaduku 3JeMeHTapHBIX (DYHKIHA BUAA:

y=kix,y=x%y=x%y=|x|, y = VX, ONECHIBaTH CBOMCTBA YHCIOBOI DYHKIMH 10 €& TpaduKy.

K konity oOydenus B 9 kiacce 00yJarOnIuiics MOIYIUT CIEAYIONINE PEIMETHBIE PEe3YIIbTaThI:

Yuciaa 1 BBIYHCTEHUS

CpaBHUBaTh U YIIOPSAAOYNBATH PAIlHOHANBHBIE U HPPALNMOHATBLHBIC YHCIA.

BrimonHsaTs apudmMeTndecKkue ACHCTBUS C PallMOHANBHBIMU YHCIIAMH, COYETasl YCTHbIE M MHUCBMECHHBIE MPUEMBI,
BEITIONHSTH BEIYMCIICHUS C UPPAMOHATFHBIMHI YHCITAMHU.

HaXOI[I/ITB 3HAUCHMS CTETIIEHEH ¢ O CJIBIMHU ITOKA3aTCIsIMU 1 KOpHefI, BbIYUCJIATH 3HAUYCHUA YU CIOBBIX Bpra)KCHHﬁ.

OprrﬂHTL HCﬁCTBHTCHBHBIC 4yucia, BBINOJHATH IMPUKUAKY PpE3yiibTaTa BBIHHCHCHHﬁ, OIICHKY YMCJIOBBIX
BBIPAKCHUM.

YpaBHeHnusi U HEpaBeHCTBA

Pemarp nuHeliHbIe W KBaJpaTHBIE YpaBHEHHS, YypaBHEHHs, CBOJSINUECS K HHUM, MpocTeiimme apoOHo-
paIoHaNbHBIE yPaBHEHMS.

Pewmate cucrteMsl JBYX JIMHEWHBIX YPAaBHEHUW C ABYMsI IEPEMEHHBIMH M CUCTEMBI JIBYX YPaBHEHMI, B KOTOPBIX
OJTHO ypaBHEHHE HE SBIISETCS TNHEHHBIM.

Pemarp TekcTOBBIE 3a/1auM adreOpanvdeckuM CrocoOOM C TIOMOINBI0 COCTABICHHS YPAaBHEHUS WM CHCTEMBI JIBYX
YPaBHEHUH C IBYyMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTelile WCCIeNOBaHUS YPABHEHWH W CHCTEM YypaBHEHHWH, B TOM YHCIIE C IPUMEHEHHEM
rpadyecKuX mpeacTaBieHnii (yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CHCTEMa YPaBHEHUH PelIeHMs], €CITH UMEET, TO
CKOJIBKO, U TIpOYee).

Pemrate nuHeliHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pElIEHHWE HEPAaBEHCTB HAa YHUCIOBOM
MPSMOIA, 3aIMCHIBATH PEIICHHE C TIOMOIIBIO CHMBOJIOB.

Pemarp cucTtemMbl JIMHEHHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAIOIINE KBAJ[PATHOE HEPABEHCTBO,
M300paxkaTh peleHne CHCTEMbI HEPABEHCTB Ha YUCIIOBOW MIPSIMOM, 3alMCHIBAaTh PEIISHUE C TIOMOIIBI0 CHMBOJIOB.

HUcnonn3oBaTh HEPABCHCTBA ITPU PCIICHNHU PA3JIMYHBIX 3a/1a4.

DOyHKINHU

Pacnio3naBaTh (DYHKIMM H3YYEeHHBIX BHIOB. I[lOKa3biBaTh CXEMATHYECKU pPACIOJIOKECHHE Ha KOOPIMHATHOM

iockocTH rpadukoB dyskimii Buga: Y = kx, y = kx + b,y = k/x, y = ax’ + bx + ¢, y = X%, y = Vx, y = |x|, B 3aBucumoctn
OT 3HaueHHu K03 (HUIMEHTOB, ONUCHIBATH CBOWCTBA (DYHKIINH.

Crpouts 1 n300paxaTb cxeMaTHYecKH rpaduky KBagpaTHYHBIX (PYHKIMH, ONMUCHIBATH CBOMCTBA KBaApaTHYHBIX
¢byHKUUMH 0 uX rpadukam.

PacrniozHaBath KBajpaTHUHYIO QYHKIHIO 110 (hOpMYIie, TPUBOJUTH IPUMEPHI KBIPATUYHBIX (PYHKIMN U3 peaibHON
KHU3HH, PU3UKH, TEOMETPHH.

YucaoBble MOCJIE10BATEILHOCTH U POrpeccHu

PacrniozHaBaTh apu)METHUECKYIO 1 TEOMETPUUECKYIO MPOTPECCUU MIPH Pa3HBIX CIIOCO0aX 3a/IaHusl.

BEIMONHATS  BBIYUCICHHST C HWCHONB30BaHMeM (opMyn N-ro wieHa apu@METHYECKOH M TeOMETpUYECKOn
MPOTPECCHUil, CYMMBI IEPBBIX N YICHOB.

N300paxath 4ieHbI OCIEA0BATEILHOCTH TOYKAMH Ha KOOPIMHATHON TNIOCKOCTH.

Pemrate 3aia4m, cCBSI3aHHBIE C YHCIOBBIMU TIOCJIEAOBATEIBHOCTSAMHU, B TOM YHWCIIE 33/Ia4 U3 PealibHOM >KU3HU (C
UCTIONb30BaHNEM KAJIBKYJISTOPa, IU(POBBIX TEXHOIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

PabGouass mporpamma mo ydeOHOMY mpeaMery «Agarebpa» pa3pabdotana c¢ y4érom paGodeill NpPOrpamMMsbl

BOCIIUTAHUSA, YTO OTPAXKCHO B JIMYHOCTHBIX IUIAHHPYEMbLIX pe3yJdbTaTax H o0ecneynBaeT peaan3anuio

HHBapuaHTHbIX MoayJaeii (MM) nporpaMmmsl «YpodHasi 1eATeIbHOCTbY, «BHeypouHasi 1eATeIbHOCTbY H

«BHelKoJIbLHBIE MEpPONMPUATHSD).

7 KJIACC
KonuuectBouacos DNeKTpOHHBIE IIporpamma BociuTaHus
Ne HanMeHoBanue pa3ienoB (uudpoBbie)
/T M TEM IMPOTPaMMBbI Bceero KP IIP | oOpa3oBaTenbHEIC
pecypcsl
q bubmnoreka [JOK MM «YpouHasi 1eATeJIbHOCTb».
HCIIa ¥ BBIYHCIICHHS.
25 1 https://m.edsoo.ru/7f415h MaxcnmanbHoe nenonb3oBanme
PaHI/IOHaHLHBIe qucJia 90 BOCIIMTATCIIbHBIX BO3MOXKHOCTECHU
— coJiep)KaHusl yueOHOTo mpeaMeTa
bubmuoreka IJOK st OPMHUPOBAHHKS Y
Anre0pandecKHEeBBIPAK 1 06V IAIOITHXCS DOCCHHCKIX
27 1 https://m.edsoo.ru/7f415b ©OY4aroml p
CHUSL 9 0 TPpaaAUIITHOHHBIX TYXOBHO-
— HPABCTBCHHBIX U COLMOKYJIbTYPHBIX
Bbubanoreka LIOK MEHHOCTEH, POCCHICKOTO
ypaBHCHI/IH H L[ HMCTOPHUYECCKOI'O CO3HAHHA HA OCHOBE
20 1 https://m.edsoo.ru/7f415b P
HepaBCHCTBa 90 MCTOPUYCCKOI'O IMTPOCBCIICHU S
i o00p COOTBETCTBYIOLIETO
bubmuoreka [JOK CoZIEpKaHUs YPOKOB, 3aaHuH,
Koopmunatst i 24 1 https://m.eds00.ru/7f415h [BCIOMOTATEILHAIX MATEPHAIIOB,
rpaduku. OyHKIUN 90 HPOBIIEMHBIX CUTYAIUH JUIs
= 00CyxIeHu
UM «BHeypouHasi 1esITeIbHOCTb»
PUCHHEC WHAWBUAYAJIbHBIX HOTp€6HOC
AXCs B paMKax BEIOPaHHBIX UMH KypC
3aHATHI
(mo3HaBaTENBEHOM, HAYIHOM,
KCCIIeI0BATEILCKOH,
TosTopenmue u bu6mmoreka IIOK POCBETHTENLCKOI
6 1 https://m.eds00.ru/7f415b |anpasnennocry;)
00001EeHne
90 UM «BHemkoabHbIE
MepONPUSTHUS»
BHemkoabsHbIE TEMaTHUECKHUE
MEpONPUITHUS BOCIIUTATEIbHOMN
HalpaBJICHHOCTH, OPraHU3yEeMbIC
rneaaroraMmy 110 MaTeMaTuke
OBIIEE KOJIMYECTBO 102 5 0
YACOB IIO ITPOI'PAMME
8 KJIACC
N KonnaectBouacon DIIeKTPOHHBIC IIporpamma BocniuTaHust
0
/ HawnmMenoBanue paznenoB (uudporsie)
/1
Y T€M OpOorpamMMbl Bcero KP | IIP o0Opa3oBarelbHbIC
pecypchl
q bubmuoreka IJOK UM «YpouHasi 1eATeILHOCTbY.
VIGTE H BLIHCHEHIA 15 https://m.edsoo.ru/7f417af | !lpuncucnne srnmarms
Ksanparusie kopHH 8 00YYaKOIIUXCS K IIEHHOCTHOMY
= aCIeKTy MU3y4acMbIX Ha ypOKax
Yucia ¥ BEIYUCICHUS. bubmunoreka [IOK NIPEIMETOB, SIBICHUH 1 COOBITHH,
CTeneHsp ¢ LeJIbIM 7 https://m.edsoo.ru/7f417af | HWHUUMHPOBAHNE obeyxneHui,
BBICKA3bIBAaHUHN CBOCTIO MHCHHMS,
IoKa3aTejieM 8
BBIpa6OTKI/I CBOCTO JIMYHOCTHOT'O
Anrebpandeckue 5 1 bubnunoreka 1HOK OTHOIIECHHUS K U3Y4aeMbIM
BBIPAKEHHUSI. https://m.eds00.ru/7f417af | COOBITHAM, ABICHUAM, JIHLAM.
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KsanpaTtasiTpéxuieH 8 [IprMeHeHne HHTEPaKTHBHBIX
¢dbopM yueOHOI paboThl —
AnrebpandyecKUEeBBIpaKe bubnunoreka 1HOK HHTCILICKTY QTbHbIX,
AnrebpanyeckasipoOb 8 MOTHBALIUIO, HTPOBBIX METOJIUK,
JIUCKYCCHH, JalomMX BO3MOXKHOCTb
YpaBHeHUS U bubmmoreka [JOK IPEOBPECTH OIIBIT BEZICHNS
5 HEPaBEHCTBA. 15 1 https://m.edsoo.ru/7f417af | xoncrpykrusroro amanora;
KBanparusie ypaBHeHUS 8 IPYIIIOBO# pabOoTHI, KOTOPAsl yIUT
CTPOUTH OTHOIICHUA N
YpaBHEHUA U bubmmoreka ITOK NeHCTBOBATD B KOMAHJLE,
6 HCPABCHCTBA. Cucremebl 13 httpS//medSOO ru/7f417af CHOCO6CTByeT pa3BUTHIO
ypaBHEHUI 8 KPUTHUYECKOTO MBIIIICHUS.
UM «BHeypouHasi 1eiTEILHOCTD
YPaBHeHI/Iﬂ n BH6HHOTeKa HOK PUYCHUE MHANBUAYAJIbHBIX HOTpe6HOC
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af |ixcs B pamkax BeIGpanHBIX EMHE KypC
HepaBencrsa 8 3aHATHI
(mo3HaBaTeBbHOM, HAYIHOMH,
(DyHKHI/H/I BH6HHOTeKa HOK HCCJ'ICZ[OBaTeJ'IbCKOﬁ,
8 0 5 httDS//medSOO I’u/7f417af HpOCBeTI/ITeHLCKOﬁ
CHOBHBICTIOHSTHS g :
o HaIPaBJICHHOCTH;
UM «BHelmKoJIbHbIE
bubnunoreka [JOK
9 DOyHKIHUU. 9 httns:/m.ed 1 (7§41 7af MEPONPHUATHS.
I‘IHCHOBI)IC(byHKHI/H/I ttps M.edsoo.ru a BHemkonbHbIE TEMATHUECKHE
§ MEPOIIPUATHA BOCIIUTATEIbHOU
bubmnuoreka LIOK HAMpPAaBJIECHHOCTH, OPraHU3yeMbIE
IToBTOpEHUE U
10 506 6 1 https://m.edsoo.ru/7f417af | TeAaroramMu o MaTeMaTHKe
060061IeHHE
8
OBLIEE KOJIMYECTBO 102 5 0
YACOB IIO ITPOI'PAMME
9 KJIACC
KommuectBouyacos DNeKTPOHHBIS [Iporpamma BocriuTaHus
HaumenoBanue
Ne (undpoBsie)
pa3enoB u TeM
/o Bcero KP IIP | oOpa3oBarenbHEIE
MIPOrpaMMBbl
pecypchl
q Bubmuorexa [IOK AM «YpouHasi AeATETbHOCTb.
WCJIa U BBIYUCIICHMUS.
1 y 9 https://m.eds00.ru/7f419d (Oprauusarus medcrsa
JeiicTBuTENEHBIC YKCITa 08 MOTHBHPOBAHHBIX U
— PPYAUPOBAHHBIX O0YYAIOINXCSA HAT
YpaBHeHUs U bubmmorexa [JOK HEYCIeBaIOIUMH
2 HEpaBeHCTBA. Y paBHEHHUS 14 1 https://m.edsoo.ru/7f419d [CAHOKIACCHUKAMH, B TOM HHCIC C
¢ OJIHOH TIepeMeHHO 08 0COOBIMH 00pa30BaTEILHEIMHU
p — OTPEOHOCTSAMHU, TAIOIIETO
VYpaBHeHuA U bubauoreka [JOK 00y4aOIIMMCSI COLHATBHO
3 HepaBeHCTBa. CHCTEMBI 14 1 https://m.edso00.ru/7f419d PHa1HMBIH OIIBIT COTPYTHUYCCTBA 1
o 08 B3aMMHOMH ITOMOIIIH,
ypaBHeHHH — HULIUUPOBAHUE U MTOAJICPIKKY
YpaBHeHus 1 bubmoreka [TOK MCCIIEI0BATENBCKON IEATEIbHOCTH
4 HEPaBEHCTBA. 16 1 https:/m.eds00.ru/7f419d (OYaIOLIIXCs, IIaHHPOBAHHE U
BBITTOJTHECHUEC NHIAWBUAYAJBbHBIX U
Hepasencrsa 08 TPYNIOBBIX IIPOEKTOB
bubmuoreka LJOK BOCHHUTATEILHONW HANPABIEHHOCTH
5 DyHKIUU 16 1 https://m.edsoo.ru/7f419d WM «Bueypounas nearennnocts»
08 PYCHUEC MHAUBUYAJIbHBIX l'IOTpe6HOC
f— AXCA B paMKax BI)I6paHHI)IX MU KYypPC
UucnoBslenocie0BaTeNb bubmmorexa LIOK e
6 s 15 1 https:/m.eds00.ru/7f419d (103HABATEIbHOM, HayHOI,
HOCTHU HMCCJICA0BATCIILCKOU,
08
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MIPOCBETUTENbCKON
HAMPaBIEHHOCTH; )
MM «BHemKoJbLHBIE

[ToBTOpEHME, Bubmuorexa LIOK MepOTPHSITHSI.
7 00001EeHHE, 18 1 https://m.eds00.ru/7f419d |BremikonbHbIE TeMaTHYECKHE
CHCTEMATH3AIMA3HAHMI 08 MEPOTIPHSITHSL BOCITUTATEIBHOM
HAINpaBICHHOCTH, OPTaHM3yeMble
[IeJaroraMy Mo MaTeMaTHKe
OBLIEE KOJIMYECTBO 102 6 0
YACOB I10 I[TPOI'PAMME

Brinucka Bepra 29.08.2023r.

CL{/{@ u (]g .

MOJIUCH

JIUpexTop IIKOJIBI

C.H.Mouceeuko
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