MYHUIUITAJIBHOE BIO/DKETHOE OBIIIEOGPA3OBATEJIBHOE

YUPEXXJIEHUE

KYBUHCKAS CPEJHSSA OBIIIEOBPA3OBATEJIBHAS IIKOJIA Ne 1
UMEHU reEOH Poccuiickoit CDez[eEauHH N.B.Txauenko

OOKYMEHT NOAMNUCAH
OMNEKTPOHHOW NOAMNUCHIO

CepTudukar: 0087F3FE23E19AD64EBSFFF0055CDC6B70
Bnapgeneu: Mawerko Onbra HukonaesHa
[eiicTBuTeneH: : ¢ 30.05.2024 no 23.08.2025

PACCMOTPEHO

Ha 3acenanuu [1IMO

poTokoy Ne 1
30.08.2024 1.

COI'JTACOBAHO
3aMecTUTeNh JUPEKTOpa II0
YBP H.IO. 3y6koBa
30.08.2024 .

PABOYAS ITPOI'PAMMA (ID 669782)

10 reoMeTpuu

Ha 2024-2025 y4eOHbIN 101

[Tporpamma 001reoOpa3oBarTeabHas
YpoBeHb MporpaMmbl o011eo0pa3oBareapHas
KonndecTBo yacoB B roji corinacHo yueOHomy 1uiany 136

KosuecTBo 4acoB B HEAEIIO 4

Kiace 7-9

Yuurenn

Jlonanosa Mapuna I'eHHagbeBHA

KBanudukanmonnas kaTeropus

HET

Yyuurenn

Kammpuna TarbsiHa AJleKceeBHA

KBanudukanmonnas kaTeropus

BbICHIas

Yuurein

Tkauy I'anuna BukropoBHa

KBanmdukarnmonnas kateropus

BbICIHIAasA

Yuurein

CemenoTra Hatanna UBanoBHa

KBanmmdukarnmonnas kaTeropus nepBast
Yuureinb ®poJosa Hatanbs BiaagumupoBHa
KBanudukanmonnas kaTeropus nepBas

Yuurenn

Cokouok Mapusi ApkajibeBHa

KBanmdukarmonnas kateropus

BbICIIIAasA

r. Kybunka
2024 rox



INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHMM W3 ONOPHBIX KYypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa oOOecleuynBaeT H3yYEHHE JPYTrUX JUCLUUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK MW TyMaHUTapHOTO IMKJIOB, €€ OCBOCHHUE
HEOOXOIUMO I TPOJOJDKEHUs OOpa3oBaHMs MU B TOBCEAHEBHOM >KU3HM.
Pa3Butre y oOydaromuxcsi HayYHBIX MPEACTABICHUN O TPOUCXOXKICHUU U
CYIIIHOCTH ajreOpandecKux abCTpaKIuii, CIOcO0e OTPaKEHUS MAaTEMaTHIECCKOM
HAyKOH SIBJICHHM W MPOIIECCOB B IMIPHUPOE U OOIIECTBE, POJIU MATEMAaTHIECKOTO
MOJICIMPOBaHUS B HAy4YHOM I[IO3HAHUM W B TIPAKTUKE CIOCOOCTBYET
(GOpMHpPOBAHHIO  HAYYHOTO  MHUPOBO33PEHUS U KAa4eCTB  MBIIUICHHUS,
HEOOXOJMMBIX JUIsl aJanTallii B COBPEMEHHOM IU(PpoBOM OOIIECTRBE.
N3ydenue anreOpbl oOecreunBacT pa3BUTUE YMEHUS HAOI0JaTh, CPABHUBAT,
HAXOJUTh 3aKOHOMEPHOCTH, TPEOYyEeT KPUTUYHOCTH MBILIUICHHS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHUS M BBIBOJBI, (hOPMYIUPOBATH
yTBepkieHnus. OcBoeHue Kypca anredpbl 00ecreurnBaeT pa3BUTHE JIOTHUYECKOTO
MBIIUICHAS OOYYaIOMIUXCS: OHU WCIOJB3YIOT NEeTyKTUBHBIC M WHIYKTHUBHBIC
paccyxaeHus, o000IIEHUEe U KOHKPETU3aIni0, aOCTparupoBaHUE U aHAJIOTHUIO.
OOydeHue anredOpe IpeanoaracT 3HAYUTENBHBIM 00BEM CaMOCTOSTEIHHOM
JESATEILHOCTH OOYYaIOIINXCS, TOITOMY CaMOCTOSITENIbHOE peIIeHHe 3aaady
SIBJISICTCS peaTU3aIMeH IeATeTLHOCTHOTO MPUHIIATIA O0YUYCHUS.

B crpyktype mporpamMmmbel yueOHOTO Kypca «Anrebpa» i OCHOBHOTO
obmero  oOpa3oBaHUS OCHOBHOE MECTO 3aHMMAIOT  COJEp)KaTeIbHO-
MeTonuueckue JuHuUM: «Yucra U BBIYMCICHHS», «AireOpanyeckue
BBIPQXKCHUS», «YpPaBHEHUS U HepaBeHCTBa», «DyHkumn». Kaxnasd u3 stux
coJiepKaTeIbHO-METOIMYCCKUX JIMHUN Pa3BUBACTCA HAa MPOTHKCHUU TPEX JIET
U3YUYCHUS Kypca, B3aUMOJICHCTBYSI C IPYTUMH €T0 JIMHUSIMHU. B Xo7¢e n3ydeHus
y4eOHOTO Kypca OOydYaronmuMmcsi TMPUXOJUTCS JIOTHYECKH PacCyXIaTh,
HCIIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK. B CBSI3UM C 3TUM B mMporpaMmy
y4eOHOTO Kypca «AnreOpa» BKJIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPE/ICTABIICHHBIE BO BCEX OCHOBHBIX Pa3jeiiax MaTEeMaTHYECKOTO 00pa30BaHMSI
M CIIOCOOCTBYIOIIME OBJIAICHUIO OOYYalOIUMHUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTuueckoro si3pika. CojepkaTenbHONM M CTPYKTYPHOM OCOOCHHOCTBHIO
y4eOHOT0 Kypca «Anredpay sBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «YUucina W BBIYMCICHUS) CIY>)KHT OCHOBOHM IS
JNanbHENIIero  M3y4yeHuss  MaTeMaTHUKH, CHOCOOCTBYET  Pa3BUTHUIO Y
oOyJaroumxcst ~ JIOTUYECKOro  MBIIUICHUS,  (OPMUPOBAHUIO  YMEHUS
MOJI30BATHCS AITOPUTMAMH, & TAKXKE MPUOOPETECHUIO MTPAKTUIECKUX HABBIKOB,
HEOOXOJMMBIX JJI TOBCETHEBHOW KW3HU. Pa3BuUTHE TOHATHS O YUCIE Ha
YpPOBHE OCHOBHOTO O0OIIEro oO0pa3oBaHUsl CBA3aHO C pPAIlMOHAIBHBIMU U



UppallMOHATBHBIMM ~ YMCJIaMH,  (OPMUPOBAHUEM  MPEACTABICHHM O
JICHUCTBUTENHFHOM 4YHCIIE. 3aBEpIICHHE OCBOCHUS YUCIOBOM JMHUU OTHECEHO K
cpenHeMy o01eMy 00pa30BaHUIO.

Conepxanue JAByX anreOpanuyeckux JUHUNA — «Anredpanueckue
BBIPAKEHUS» U «YPABHEHHS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y
oOydaromuxcsi MaTeMaTHYeCKOTO armapara, HEOOXOAWMOTO [UIsl pPELIeHUs
3alad MaTEMaTUKH, CMEXHBIX TPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX
3amady. Ha ypoBHe ocHOBHOro oOmmiero ooOpa3oBaHus Y4YeOHBIM MaTepuai
IPYNIUPYETCST BOKPYT PALMOHAIBHBIX BBIpaXXKEHUH. AnreOpa IEMOHCTPUPYET
3HAUYEHHE MATEMATHKHU KaK SI3bIKA ISl TOCTPOCHUSI MAaTEMAaTUYECKUX MOJIEIIEH,
OMMCaHMS MPOLIECCOB U SIBJIEHUH peaibHOro Mupa. B 3amaun oOyuenus anreodpe
BXOJIT TakKe JajdbHEHIee pPa3BUTHE AJITOPUTMHYECKOTO  MBIIIJICHUS,
HE0O0XO0IUMOT0, B YACTHOCTH, JUIsl OCBOCHUSI Kypca MHDOPMATHUKH, U OBJIaICHHUE
HaBBIKAMH JIEYKTUBHBIX paccyxkjeHuid. [IpeoOpa3zoBanne cUMBOJIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTUIO BOOOpaXEHMsI, CIOCOOHOCTEM K MAaTeMaTH4eCKOMY
TBOPYECTBY.

Copepxanre  (QYHKIHOHATHHO-TPAQUUECKOM JIMHUW  HAIEJICHO Ha
MOJIydeHHe OOydYarouuMucs 3HaHMM O  (QYHKIUSX KaKk  Ba)KHEHIIeH
MaTEMaTUYECKON MOJENN JUIsi OMHCAaHUS U UCCIENOBAaHUS Pa3HOOOPa3HBIX
MPOLIECCOB M SABJIEHUA B mpupojae u obuiectBe. HM3yueHue wmarepuana
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIUXCS YMEHHSI HUCMOJIb30BaTh Pa3IUYHBIC
BBIPA3UTENIbHBIC CPEACTBA S3bIKA MATEMAaTHUKHU — CJIOBECHBIC, CHMBOJIHYECKHE,
rpaguyeckue, BHOCUT BKJIaad B (OPMHUPOBAHHME TPEACTABICHUNA O POIU
MaTE€MaTUKH B Pa3BUTUU ITUBUIU3AINH U KYJIbTYPHI.

CornacHo y4yeOHOMY IulaHy B 7-9 Kjaccax H3ydaeTrcsi y4eOHBIM Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIECAYIOUIME OCHOBHBIE Pa3/ielibl COAEPIKAHUS:
«Yucna u BBIYUCIHCHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHKIIMN.

Ha u3ydenne yueOHOTO Kypca «Anredpa» OTBOAUTCS 4acoB: B 7 Kiacce —
136 yaca (4 yaca B HezelO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu 0OBIKHOBEHHBIE U JIECSITHUYHBIE, IEPEX0]] OT OJHOU (DOpPMBI 3amucu
npobeit k gapyroi. [loHsTHE panMOHATBLHOTO 4YHCIA, 3alHCh, CpPaBHEHHE,
YHOOPSAOYMBAHUE pAIMOHATBHBIX YHWCel. ApupMmeTHueckue ACHCTBHUS C
palMOHAIbHBIMU YKCIIaMU. PelleHue 3amad U3 peasibHOM NPAKTUKU HAa 4YacTH,
Ha JpoOH.

Crenenb ¢ HaTypalbHBIM IMOKa3aTeJeM: OIpEeNIeHHe, MpeoOpa3oBaHue
BBIPDAKEHHII HAa OCHOBE OIPEAENICHHs, 3alHuch OoJbIIMX yucen. [IpoueHTsl,
3aMyuCch MPOLEHTOB B BUIE APOOM M ApoOH B BHJIE€ MPOLEHTOB. Tpyu OCHOBHBIE
3a/1a4M Ha MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PEAIbHOU IPAKTUKH.

IIpruMeHeHne TMpU3HAKOB JEIMMOCTH, pAa3jJ0KEHUE Ha MHOXKUTEIU
HaTypaJbHBIX YHCEIL.

PeanbHple 3aBHCMMOCTH, B TOM 4Hcle Tpsmas U oOpaTHas
IIPONIOPLIUOHAIIBHOCTH.

Asre0panvecKue BbhIPAKEHUSA

IlepemeHHBIE, YHCIIOBOE 3HAYEHHUE BBIPAKEHUA C MEPEMEHHOM.
JlomycTuMblE 3HA4YEHUs NepeMeHHbIX. l[IpencraBieHue 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B Bujae (opmysibl. Berunciaenus no ¢opmynam. [IpeodpazoBanue
OYKBEHHBIX BBIPOKEHUN, TOXKICCTBEHHO pAaBHBIC BBIPAKEHUS, TpaBUia
npeoOpa3oBaHusl CyMM U IPOU3BEACHUMN, MpaBWiIa PaCKpbITUS CKOOOK U
MIPUBEJEHUS TOJOOHBIX ClaraeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

Opnounenbl W MHorouwjleHel. (CrteneHb, MHoroujeHa. ClioKeHHE,
BBIYUTAHNE, YMHOKEHHE MHOTOWIEHOB. DOpMyIIbI COKPAIIEHHOIO YMHOKEHUS:
KBaJgpaT CyMMbl M KBaapar pasHoctd. @DopMyrna pa3HOCTH KBaIpaToB.
Pa3noxeHne MHOTOUYJIEHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpeHb YpaBHEHHS, MpaBUiia NMpeoOpa3OBaHUs ypaBHEHMUS,
PABHOCWJIBHOCTb YPABHEHUMU.

JInHelHOe ypaBHEHHE C OJHOM IIEPEMEHHOW, YMCIIO KOPHEW JIMHEMHOTO
YPaBHEHMS], PEUICHUE JMHEHHBIX ypaBHEHHU. (COCTaBJIEHUE YpPAaBHEHUU IO
YCJOBHIO 3a7ja4i. PenieHrne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHHIA.

JIuneiiHoe ypaBHEHHE C JIByMSl MEpeMEHHbIMU U ero rpaduk. Cucrema
JIBYX JIMHEWHBIX YyPaBHEHMM C JBYMs II€peMEHHbIMU. Pemienune cucrem



ypaBHEHUH crOCOOOM MOACTAaHOBKHU. [IpuMepsl penieHus TEKCTOBBIX 3aJ1a4 C
MMOMOILBIO CUCTEM YPaBHEHHUM.

DyHKUNHA

Koopaunara touku Ha mnpsmoil. UucnmoBble mpomexyTkd. PaccrosiHue
MEKly ABYMSI TOYKAMHU KOOPIUHATHOU HPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcmucca u opauHaTa
TOYKM HA KOOpJIMHATHOM TuiockocTu. [lpumepsl rpadukoB, 3aJaHHBIX
dopmyrnamu. Utenue rpadukoB peasibHbIX 3aBUcUMOcTel. [lonsTue dyHKumu.
I'padpux dynkuuu. CpoiictBa (ynkiuit. Jlunedinas ¢dynkuus, e€ rpaduxk.
I'padux ¢ynkum y = [X|. ['padudeckoe pemieHne JIMHEHHBIX YpaBHCHUH H
CUCTEM JINHEVMHBIX YPAaBHCHUM.

8 KUIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopeHb u3 uucna. [loHstune o0 HppanuOHAIBHOM YHUCIIE.
JecsaTuunbie IPUOTMKEHUS UppaMOHATBHBIX quced. CaoiicTBa
apu(pMETUYECKUX KBaJPaTHBIX KOPHEH M MX MPUMEHEHUE K IMPeoOpa3oBaHUIO
YUCJIOBBIX BBIPAXKEHUN U BBIYMCIICHUAM. [[eliCTBUTENBHBIE YHCIA.

Crenenp Cc uenslM mokazareneM M e€ cBoiicTBa. CTaHaapTHas 3amuch
qyuca.

AJuire0panvecKue BhIPAKEHUA

KBagparHeii TpéxwieH, pas3loKeHUE KBAApPaTHOrO TPEXWIEHA Ha
MHOKHTEIIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO alredpanyeckou Iapoowu.
CnoxxeHue, BBIYUTAHUE, YMHOXKEHHUE, JEJICHHE anreOpandyeckux ApooOei.
PannoHanbHbie BBIpaXXEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢dopMmyia KOpHEW KBAJAPAaTHOTO YPAaBHEHHS.
Teopema Buera. PemeHne ypaBHEHHM, CBOOSIIMXCS K JIMHEWHBIM U
kBajpaTHbIM. [IpocTeiiue 1poOHO-pallMOHATIBHBIE YPaBHEHHUS.

I'paduueckass mHTEpnperanusi ypaBHEHH C JABYMsSI TEPEMEHHBIMH MU
CHUCTEM JIMHEMHBIX yYpPaBHEHUW C ABYMsI NE€peMEHHBIMU. lIpumepsl pemeHus
CUCTEM HEJMHENHBIX YPABHEHHI C JBYMs IEPEMEHHBIMM.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIocoOoM.

HucmoBble HeEpaBeHCTBA U UX CBoWcTBa. HepaBeHCTBO ¢ ofgHOM
IepeMeHHONW. PaBHOCHMIBHOCTh HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOU
nepeMeHHO. CUCTEMBI IMHEWHBIX HEPABEHCTB C OJHOW MTEPEMEHHOM.

DOyHKIUU



[lonste ¢ynkuuu. OOnacTh OMpeneieHuss U MHOXKECTBO 3HAUYCHUU
¢ynximuu. CiocoObl 3a1anus QyHKIUH.

I'paduk dynkiuu. Urenue cBoiicTB PpyHkuuu mo e€ rpaduxy. [Ipumepsl
rpa@uKoB QYHKIMMA, OTPAXKAIOIIUX PEATIbHBIE MPOIECCHI.

OyHKIMH, OMMCHIBAIOUINE MPSAMYI0 M OOpaTHYI NPOMOPIHOHATHHBIC
3aucuMocTH, uX rpaduka. OyEkimmm y = X2, Yy = X3, ¥ = VX, y=[x|.
['paduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHHI.

9 KUIIACC

Yuciia v BIYMCICHUSA

PanmonanbpHple  4ucna, UPpPAalMOHAIBHBIE  YUCIA, KOHEYHBIE U
OECKOHEUHbIE JAECATUYHBbIE ApoOH. MHOXKECTBO JI€HCTBUTENIBHBIX YHCEl,
JIEHCTBUTENBHBIE YHCIa KaK OECKOHEUHbIE JeCATUYHbIE IpoOu. Bianmuo
OJIHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JIEMCTBUTEIBHBIX YHUCEN U
KOOPAWUHATHOM IIPSAMOM.

CpaBHeHHE JAEMCTBUTEIBHBIX 4YHCEN, apuUQMETHYEeCKue JEHCTBUS C
JNEUCTBUTEIbHBIMU YUCIIAMU.

Pa3mepsl 0OBEKTOB OKpYKArOUIEro MUpPa, UIMTEIBHOCTh MPOLIECCOB B
OKpY>KaroIleM MUpE.

[Ipubnuk€HHOE  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MNPUOIMKEHUS.
Oxpyrnenue uncen. [Ipuknika v oLeHKa pe3yabTaTOB BBIUNACIEHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBanparHoe ypaBHenue. PemieHne ypaBHEHME, CBOISIIMXCA K
KBaJpaTHbIM. bukBanparHoe ypaBHeHue. [Ipumepbl pelieHus ypaBHEHUU
TPEThEN U YETBEPTOM CTEIEHEN PA3I0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-panmoHAIbLHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs IEPEMEHHBIMU U ero rpaduk. Pemienue cuctem aByx
JVUHEWHBIX YPaBHEHUM C JByMs IIepeMeHHbIMU. Pemenue cucrem aByx
YPaBHEHHM, OJHO M3 KOTOPBIX JMHEWHOE, a JPYyro€ — BTOPOM CTENEHH.
['paduueckas uaTEpHIpETALIM CUCTEMBI YPABHEHUI C IBYMSI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIocoOoM.

HuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenue nMHENHBIX HEPABEHCTB C OJHOM MepeMeHHOM. Pemenne cucrem
JVHEWHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. KBajpaTtHble HEpaBeHCTBA.
I'paduueckass uHTEpHpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
IEPEMEHHBIMH.

DOyHKIUU



KBanpatuunas ¢ynkus, e€ rpaduk u cBoiicta. [lapaGona, koopauHaThI
BEPIIHHBI TapadoJIbl, OCh CAMMETPUHN TapadOJIbL.

Ipaduxn pyrxmmit: y = kx, y =kx + b,y = kix, y=x3, ¥y = VX, y = [X| u
MX CBOWCTBA.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

[ToHATHE YMCTOBOM MOCIEAOBATEIBHOCTU. 3a/IaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopmMyJioi N-To WieHa.

ApudmeTrnueckas u reomeTpudeckas mnporpeccuu. @opmyssl N-ro 4yieHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPecCuii, CyMMbI IIEPBBIX N YICHOB.

N3o0pakeHre 4aeHOB apu(PMETHUECKON U reOMETPUUYECKON MPOrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIN U 3KCIIOHEHIUAJIBHBIN POCT.
Cio>xHbBIE TPOLIEHTHI.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA T[POI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca
«Anredpa» XxapaKkTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

OPOSBJICHUEM HHTEpeca K IMPOLUIOMY M HAaCTOSAIIEMY POCCUHCKOU
MAaTE€MAaTUKH, L[EHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHUSM POCCHICKUX
MAaTEMATUKOB U POCCUHCKON MaT€MaTUYE€CKOW MIKOJIbI, K UCTIOJIb30BAHUIO ITUX
JOCTH)KEHUW B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa:xkIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEW Tpa)<IaHWHA U pealli3aluu
€ro Ipas, MPEACTaBICHUEM O MATEMAaTUYECKHUX OCHOBaX (PYHKIHMOHUPOBAHMS
pa3IMYHBIX  CTPYKTYp, SBJICHUH, MpoOLEayp TIpaKJaHCKOro oOOUIecTBa
(Hampumep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO AITHUYECKUX
npo0iieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKEHUN HAyKH,
OCO3HAaHUEM BAKHOCTU MOPAIBHO-3TUYECKUX IPUHIUIOB B JIESITEIBHOCTU
YYEHOrO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOW Ha AaKTMBHOE YyYacTHE B PEUICHWU MPAKTUYECKUX 3a/1ad
MaTEMaTUYECKON HAINPABIEHHOCTH, OCO3HAHUEM BA)KHOCTHM MAaTEMATHYECKOTO
0o0pa3oBaHMs HA MPOTSHKEHUU BCEW MKU3HU ISl YCIEIHON NpodecCHOHaIbHOM
NEeSATEIBHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM HHJIMBUIYAJIbHOM TpPAaeKTOpPUU OOpa3oBaHUs M HKU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHKE:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PELIECHUM, pACCYX ACHUN, YMEHUIO BUACTb
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMeld B JESATEJIbHOCTH HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
IpeCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, TPUPO/IbI
U 00lIecTBa, MOHUMAHUEM MaTEMaTUYECKON Hayku Kak cepbl YeIoBeUeCKOM
NEeATENbHOCTH, 3TAIIOB €€ pa3BUTUS U 3HAYMMOCTH JIJIS PAa3BUTHUS LIMBUWIM3ALUHY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKHM W MaT€MAaTHYECKOW KYJIbTYpOM Kak



CPEICTBOM TIO3HAHWUS MHUpPA, OBJAJACHHEM MPOCTCUIIMMHU  HABBIKAMH
HCCIIEI0OBATEIIbCKOU IEATeTLHOCTH;

6) dusuyeckoe BocnuTaHUE, (DOPMUPOBAHUE KYJILTYPbI 310POBbsl M
IMOILMOHAJILHOTO 0JIaronoJyums:

TOTOBHOCTBHIO TIPUMEHSTh MAaTEMAaTHUECKHE 3HAHHWS B MHTEPECAX CBOETO
3II0POBBS, BEICHHUS 3I0POBOTO oOpa3a JKW3HU (30POBOE THUTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHIATUH M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBBIKA pPeQIICKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOT0 K€ TpaBa JPYroro 4eJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHCHTallMeld Ha TMPUMEHECHHWE MaTEMaTHUYCCKUX 3HAHWUW IJI pelIeHUs
3a/1a4y B 00JIACTH COXPAHHOCTU OKPY’KAIOIICH Cpe/ibl, INIAHUPOBAHUS ITOCTYIIKOB
U OLIEHKHM UX BO3MOKHBIX MOCJIEICTBHUM JUIsl OKPY>KAIOIIEH cpeibl, 0COZHAHUEM
TII00ATBPHOTO XapaKkTepa KOJOTHUSCKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) apmanTamusi K W3MEHSOIIMMCH YCJIOBHUSIM COUMAJIBHOH U
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHUSX HEOINPEACIEHHOCTH, TIOBBIIIEHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IESITebHOCTh, B TOM
YUCJIe yYMEHHWE YYWUThCS Y JAPYTHX JIOACH, NpuoOpeTratb B COBMECTHOM
JIeSATETLHOCTH HOBBIC 3HAHWS, HABBIKK M KOMIICTCHITMH U3 OTBITA APYTHX;

HEOOXOMUMOCTHIO B (OPMUPOBAHHHM HOBBIX 3HAHUM, B TOM YHCIIE
dbopMyIMpOBaTh UIEH, MOHATHS, THIOTE3bl 00 OOBEKTAX M SBJICHUSX, B TOM
YHUCJIe paHee HEM3BECTHBIX, OCO3HABaTh ACHUIIUTHI COOCTBEHHBIX 3HAHHN U
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHTYyaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMBbIE peIeHUs U JAEHUCTBUSA, (DOPMYyIMPOBATH M OLICHUBATh PUCKU U
NOCJIeICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble Jijornueckue AeiicTBUA:

e BEHISBIISATH u XapaKkTepru30BaTh CYIIECTBEHHbIE MIPU3HAKH
MaTEMaTUYECKUX OOBEKTOB, OHITHI, OTHOIICHUN MEXIY MOHSATUSMU,
bopMynpoBaTh onpeeaeHus MOHSITHH, yCTaHaBIUBATh

CYIIIECTBEHHBIN MPU3HAK KJACCU(DHUKAIIMN, OCHOBAHHS JJII 0000IIEeHUS
Y CpaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A,



e BOCIpPUHUMATh, (OPMYJIHPOBATH W TPEOOPA3OBHIBATH CYKICHUS:
YTBEPJIUTEIbHBIE U OTpPHUIATEIbHbIC, CAMHUYHbIC, YaCTHbIE U OOIIHUE,
YCJIOBHBIE;

e BBIIBIATH MATEMAaTUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBA3U U
nmpoTtuBopednss B (akTax, JAaHHBIX, HAOTIOJEHUSX U YTBEPKICHUSX,
npejiaraTb  KPUTEpUM Uil BBIABJICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEUHH;

e JI€NaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
VHJYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKIIFOYEHHUH 110 aHAJIOTUU;

e pa3zOupaTh J10KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (TIpsMbIE U

OT  MPOTHUBHOIO),  MPOBOJUTH  CAMOCTOATEIBHO  HECIOXKHBIC
JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX ¢bakToB, BBICTPAaUBaTh
apryMeHTaIHIO, OPUBOJUTH  MPUMEPHl U KOHTPIPHUMEDHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH crOCOO pelieHusl y4eOHOM 3aqauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HamMOOJee MOAXOAAINHNA C yIETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeJbCKue 1eCTBUSA:

e WHCIIOJIB30BaTh  BOMPOCHI KaK  HMCCJICNOBATCILCKHA  WHCTPYMEHT
MO3HaHUs, (GOPMYIUPOBATH BOMPOCH], (DUKCUPYIOIINE TPOTUBOPEUHE,
npoOJjieMy, CaMOCTOSATEIIBHO YCTaHABIMBATh MCKOMOE M JIaHHOE,
dbopMuUpOBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO TO3UIIUIO, MHEHHUE;

e IIPOBOJUTH IO CaMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECIIOMKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  WCCIICOBAaHWE IO  YCTAHOBJICHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTECH OOBEKTOB
MEXIy COOOM;

e CaMOCTOSITEIbHO  (OopMyIHpOBaTh O0O0OIIEHHWS W  BBIBOABI  TIO
pe3yibTaTaM MPOBEAEHHOTO HAOJIOICHUS, MCCIICIOBAHUS, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYCHHBIX PE3YIbTAaTOB, BBIBOJIOB U 0000IICHHUI;

e TIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIIBUTATh
MIPEAMOIIOKEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

e BBIBIATH HEJIOCTATOYHOCTh W HM30BITOYHOCTH MH(MOPMAIIMH, JTaHHBIX,
HEOOXOIUMBIX JIJISI PELICHUS 3a]1a4u;

e BHIOMpATH, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W UHTEPIPETHPOBATH
nH()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,



e BBIOMpaTh (OpMy MpeAcTaBieHUS HHPOPMALMM U WIUTIOCTPUPOBATH
pelaeMble 3aaddl CXeMaMH, AMarpaMMaMH, MHOW Tpadukoil U ux
KOMOHMHAIIUSIMU,

e OILICHMBATh HAJEKHOCTh MHPOPMALIMU N0 KPUTEPHUSIM, NPETI0KEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHHBepPcaJdbHbIe yueOHbIe 1eiiCTBUA:

e BOCIpUHUMATh U (POPMYIMPOBATH CYXKIEHUS B COOTBETCTBUH C
YCIOBUSIMU M LEJAMU OOLIEHMSI, SICHO, TOYHO, TPaMOTHO BBIpaXkaTb
CBOIO TOYKY 3pEHUSl B YCTHBIX U IHMCBMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHUS TI0 XOAY pEIIeHHs 3aJa4d, KOMMEHTUPOBATh MOTyYEHHBIN
pe3yibTarT;

e B X0Ji¢ 00CYyXJEHHUs 3a7aBaThb BONPOCHl IO CYLIECTBY OOCYXIAaeMOM
TEMBI, IPOOJIEMBI, peIIaeMOoi 3a/1auM, BbICKa3bIBaTh UJECH, HallCJICHHbIE
Ha TIOMCK pEUIEHUs, COIMOCTAaBISATh CBOM CYXIEHUA C CYXKICHUSIMU
IPYrUX YYaCTHUKOB JHMAJIOTa, OOHApYyXUBATh pa3IMYUM€ U CXOACTBO
MO3ULIUNA, B KOPPEKTHOU (opme (PopMylMpoBaTh pa3HOIIACHS, CBOU
BO3PaKEHUS;

e TIPEICTABIATH  pPE3yJbTaThl  pEUICHHs]  3aJadyd, HKCIEPUMEHTA,
UCCJIEIOBAHMs, TPOEKTa, CaMOCTOSITENbHO  BbIOMpaTh  (dopmar
BBICTYIUIEHUST C Y4€TOM 3aJady [Mpe3eHTalUd M OCOOEHHOCTEU
ayJIUTOpUH;

e IIOHMMAaTh U  HCIOJIb30BATh  MPEUMYIIECTBA  KOMaHAHOM U
MHAMBUIyaJIbHOM PaOOThl MPH pPELIEHUH Y4eOHBIX MaTeMaTHUECKHUX
3azay;

e IpUHMMATh  LEIb  COBMECTHOM  JI€ATEIbHOCTH,  IUIAaHUPOBATH
OpraHW3allMI0 COBMECTHOW paboThl, pacupenensTh BHABI padoT,
JIOTOBApPUBATHCA, 00CYX)AaTh MPOIECC U PE3yIbTaT paboThl, 00001mAaTh
MHEHUS HECKOJIBKMX JIIOJICH;

e y4YacTBOBaThb B TIPYNINOBBIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBbI U JPYTHE), BBHIMOIHITH CBOIO YacTh
paboThl W KOOPAMHUPOBATH CBOM JACMCTBUS C JPYIMMH WICHAMU
KOMaH/Ibl, OIIEHMBaTh KaueCTBO CBOEr0 BKJaJa B OOLIUI MPOIYKT MO
KpUTEpHUsIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryJsiTHBHbIC YHUBepCAJIbHbIe y4eOHbIe 1eiiCTBHA
Camoopranusanus:

e CAMOCTOSITENIbHO COCTaBISITh IJIAH, AITOPUTM peIIeHHs 3aaauu (Wiu

€ro 4acTh), BBIOMpaTh CmOcO0 pemeHuss ¢ YYETOM HUMEIOMINXCS



pPECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OPMALINH.
CaMOKOHTPOJIb, IMOLHOHAJIBHBIN HHTE/JICKT:

e BIAJIETh CHOCOOAMM CAaMOIIPOBEPKH, CAMOKOHTPOJIS Ipolecca U
pe3yibTaTa peleHus MaTEMaTUYECKOM 3a/1auu;

e IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IpPH PEIICHUU
3a/lauyd, BHOCHUTb KOPPEKTHBBI B JCSATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSATENBCTB, HAWIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE PE3YJbTATA JEATEIBHOCTH IOCTABICHHOU
UEIM U YCJIOBHSIM, OOBSICHATH HNPUYMUHBI JIOCTUKEHUS  WIH
HEJOCTH)KEHUST ~ LEeJIM, HaxXOJWUTh  OIIMOKY, JaBaTh  OLIEHKY
OpUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHuss B 7 kJjacce oOydYarolUiCcs MOJYyYHUT CIEAYIOIIUE
MPEMETHBIC PE3YIbTATHI:

Yucaa v BBIYUCICHUSA

BrimonssTh, coyeTass yCTHbIE M MUCBMEHHBIE MPUEMBI, apuMEeTUIECKHE
JNEUCTBUS C pallMOHATIbHBIMU YUCIIaAMU.

HaxoauTh 3HaUY€HUS] YKMCIIOBBIX BBIPAKCHUHN, MPUMEHSATh Pa3HOOOpa3HbIC
CrocoObl M TPUEMBI  BBIUMUCICHHUS 3HAYEHUM JIPOOHBIX  BBIPAKECHMUI,
coJiepKaimx 0ObIKHOBEHHBIE U JICCITUYHbBIE APOOH.

[TepexoauTs OT OJTHOM (HOPMBI 3aITUCH YUCEN K IPYTroi (mpeoOpa3oBbIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO APOOH).

CpaBHUBATH U YIIOPSAI0YMBATH PAlIUOHAJIbHBIC YUCIIA.

OKpyrisTh yucna.

BpINOMHAT TPUKHUIKY UM OLIEHKY pe3yJbTaTa BBIUYHMCICHUH, OLIEHKY
3HAYCHUW YMCIIOBBIX BBIPAXKECHUW. BBINONHATE AECUCTBUSA CO CTEIECHAMU C
HaTypaJbHBIMHU TTOKa3aTEISIMU.

[IpuMeHsTh NOpU3HAKK  JIEIMMOCTH, PA3J0KEHUE HAa MHOXHUTEIU
HaTypaJlbHbIX YHCEIL.

Pemiats npakTUKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIIIEHUEM
BEJIMYMH, MPOMOPLHUOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMU, UHTEPIPETUPOBATDH
pe3yibTaThl peuieHus 3ajad ¢  y4€TOM OrpaHUYEHUM, CBS3aHHBIX CO
CBOMCTBAMH PaCCMaTPUBAEMBIX OOBEKTOB.

AJsire0panvecKue BbIPaKEHUs



Hcnonb3oBaTh  anreOpanvyeckyrd  TEPMHUHOJOTHIO U CHUMBOJIMKY,
MIPUMEHSATH €€ B MPOLIECCE OCBOEHUS yUeOHOTI0 MaTepuaa.

HaxoauThs 3HaueHMs OyKBEHHBIX BBIPAKEHUI NpU 3aJaHHBIX 3HAYEHUSIX
[IEPEMEHHBIX.

BoimonusaTe mpeoOpa3oBaHMs  LEJOTO  BBIPAKEHHUS B  MHOTOWICH
MpPUBEICHUEM TOJJOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINIONHATE YMHOXKEHME OJHOWIEHA HAa MHOTOYIEH M MHOTOWICHA Ha
MHOTOUJIEH, IPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3yIOKEHUE MHOTOYJIEHOB HAa MHOMKUTEIU C IOMOLIBIO
BBIHECEHUSA 3a CKOOKM OOIIEro MHOXHUTENS, TPYHNIUPOBKU CIAracMbIX,
npuMeHeHus (POpMyJT COKPAILIEHHOTO YMHOKEHHUS.

[IpumensTh TpeoOpa3oBaHUs MHOTOWIEHOB JUISI PELIEHUS pa3iMYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON IPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTEIEHEW C HATYPAJIbHBIMU MOKA3aTEJSIMU UL
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pematp nMHENHBIE YpaBHEHHS C OJHOW MEPEMEHHOM, NMPUMEHSS IIpaBuia
nepexosa OT HMCXOAHOTO YPaBHEHMS K PaBHOCUIBHOMY eMy. IIpoBepsrs,
ABJISIETCA JIA YUCIIO KOPHEM YPaBHEHHS.

[IpumensaTs rpaduueckre METOAbl MPU PEIICHUN JTUHEUHBIX YPABHEHUHN U
UX CUCTEM.

[TonGupaty mpuMmepsl Mmap 4YUCEN, SBISIIOIIMXCS PEIIEHUEM JMHEHHOro
YPaBHEHUS C ABYMs IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOM MJIOCKOCTU TpaduK JUHEHHOrO ypaBHEHUS C
IBYMSI MEPEMEHHBIMU, TMOJb3YSACh T'paUKOM, NPUBOAUTH NMPHUMEPHI PEIICHUS
YpaBHEHUS.

Pemars cucrtemsl ABYX JIMHEMHBIX YPAaBHEHUN C ABYMs IIEPEMEHHBIMU, B
TOM 4uciie TpadUuyecKH.

CocraBisaTe M pemarh JMHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHHI II0 YCJIOBHUIO 3aJayd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33141 MOJyYEHHBIN pE3yJbTaT.

DOyHKIUU

N3o0paxkarh Ha KOOPJAMHATHOM TMPSMOM TOUKH, COOTBETCTBYIOIIWE
3alaHHBIM KOOPAMHATAM, JIy4HM, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YHUCIIOBBIE
MIPOMEXKYTKH Ha aNreOpanvdeckoM si3bIKe.

OTMeuaTp B  KOOPAMHATHOMW IJIOCKOCTH TOYKH MO  3aJaHHBIM
KOOpJMHATaM, CTPOUTh rpadukud JUHEWHbIX ¢GyHKIuA. CTpouTh rpadux

byHKIMu y = [X|.



OnuceiBaTh € TOMOIIBbIO (YHKUIWN H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE, LI€HA, KOJMWYECTBO, CTOMMOCTD,
IPOU3BOAUTEIBLHOCTD, BpEMsI, 00bEM padOTBHI.

Haxoauts 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[Tonnmats rpaduueckuii cnoco0 MpeacTaBiICHHs U aHaIM3a HHPOpMAIIHIH,
U3BIIEKATh W HMHTEPIPETUPOBATh HWHGPOPMAIMI0O U3 TPadUKOB pealbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K kxonHiy oOyuyenuss B 8 kiacce oOyyarommuiics NOJIYYUT CIETYIOIINE
IPEIMETHBIE PE3YJIBTATHI:

Yuciia u BBIYMCTICHUS

Hcnonb30BaTh HavadbHbIE IPEICTABICHUS O MHOKECTBE I€UCTBUTEIBHBIX
qyucesl I CPaBHEHUs, OKpPYIJIEHUS M  BBIYMCIEHUH, M300pakaTh
JEHUCTBUTEIIBHBIEC YMCIa TOYKAMH Ha KOOPAUHATHON IIPSIMOIA.

[IpuMeHATh MOHATHE APUPMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI TP HEOOXOJUMOCTH KaIbKYJSTOP, BHIIOIHIThH
npeoOpa3oBaHUs BBIPAXKEHUH, COAEpPKAIIUX KBAIAPATHBIE KOPHH, HCIOJb3YS
CBOMCTBA KOPHEW.

Hcnonp3oBath 3anucu OOJBLIINX U MAJIBIX YHCEI C TOMOUIBIO JECITHUHBIX
npoOeii u creneneit yucna 10.

AJuire0panvecKue BhIPAKEHUA

[IpuMeHATh MOHATHME CTENEHUW C LENbIM II0Ka3aTesIEM, BBIIOJIHATH
peoOpazoBaHus BEIPAKEHUM, COIEPIKALUX CTEIEHH C LEIbIM TTOKa3aTeJIeM.

BbINOMHATE TOXAECTBEHHbIE TPe0Opa30BaHMsl pAllMOHAIBHBIX BhIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOYJIEHAMH U alredpandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[TpumensTh mpeoOpa3zoBaHUs BHIPAKEHUH JJI PEIICHUs Pa3InYHbIX 3aja4
13 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewate nuHeliHbIE, KBapaTHbIE YPABHEHUS U pallMOHAIbHbIE YPABHEHMUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYyX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

IIpoBoauThE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUHU,
B TOM YHCJI€ C IPUMEHEHUEM TpaduyecKuX IMpeacTaBiIeHUI (yCTaHaBINBATh,
UMEET JId ypaBHEHHE WM CHUCTEMa YPaBHEHUU pEIICHHUS, €CIU HMEET, TO
CKOJIbKO, U MpoYee).

[TepexoauTs OT ciiOBeCHOW (POPMYIHUPOBKHU 3adauu K €€ anreOpandecKon
MOJEJIA C TIOMOIIbID COCTAaBJICHUS YpPAaBHEHHS WJIM CHCTEMbl YPAaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IMOJyYEHHBIN
pe3ynbTar.



[IprMeHSITh CBOWCTBA YHCIIOBBIX HEPABEHCTB I CPAaBHEHHS, OLICHKH,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW W UX CUCTEMBbI, JaBaTh
rpadMyYecKyr0 WLIIOCTPAIIMI0O MHOXECTBA pPEIICHUNA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToruMaTh 1 UCTIOIL30BATh (PYHKITMOHAIBHBIC TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHHMS), ONPENCIATh 3HAaUCHUE (PYHKIUMU MO 3HAYCHHIO
apryMeHTa, OIpeJesaTh CBOMCTBA (DYHKIIMH 110 €€ TpaduKy.

CrtpouTtb rpaduku dIeMeHTapHbIX GYHKIINA BUIA:

vy = k/x, v = x2, v = x3.y = Ixl, y = Vx, onuceBaTh
CBOMCTBA UMCJIOBOU QYHKIIMU IIO0 €€ rpaduxy.

K koniy oOyueHuss B 9 kjacce oOydYaroluiicsi MOJYyYHUT CIEAYIOIIUE
MIPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BbIYUCIEHUA

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breimonuare apudmernueckue ACHCTBHUS C pallMOHAIBHBIMU YHUCJIAMU,
coyeTass YCTHbIE W THCbMEHHBIE TIPUEMBI, BBIMOJHATh BBIUUCICHUS C
UppallMOHAIBHBIMUA YUCJIAMU.

HaxoguTs 3HaueHUs CTENEHEW C MEJIbIMU IOKA3aTeIsIMU W KOPHEW,
BBIYUCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKCHUIA.

OKpyrisTh JCHUCTBUTENIBHBIC YHUCJIA, BBIMOJHATH MPUKHUIKY pe3ysibTaTa
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHbIC U KBaJpaTHbIC YPAaBHEHUS, YPAaBHEHUSI, CBOJAIIMECS K
HUM, MTPOCTEHNIINE IPOOHO-pallMOHATBLHBIE YPaBHEHUS.

Pemate cucTembl IBYX JIMHEHMHBIX ypaBHEHUM C JABYMs NEPEMEHHBIMHU U
CUCTEMBbl JBYX YpaBHEHMH, B KOTOPBIX OJHO YpPaBHEHUE HE SIBISETCS
JIMHEHUHBIM.

Pemate TekcTOBBIE 3ajauM aiareOpandyeckuM CHocoOOM C TOMOIIBIO
COCTaBJICHUS] YpaBHEHUS WJIM CHCTEMbl JBYX YpPaBHEHUH C JByMS
NePEMECHHBIMH.

IIpoBoauTE MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHCIIe C TMPUMEHEHUEM TpaUUecKuX MpecTaBieHui (yCTaHABIUBATH,
MMEET JIM ypaBHEHUE WJIM CHUCTEMAa YPABHECHUH PEUICHUS, €CIU HMEET, TO
CKOJIbKO, U MpoYee).



Pemarp nuHeiHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh
pelIeHre HEPaBEHCTB Ha YMCIIOBOW MPSAMOM, 3alIUCHIBATh PEIICHUE C IIOMOIIBIO
CHUMBOJIOB.

Pemate cuCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,
BKJIIOUAIOIME KBAJpPaTHOE HEPABEHCTBO, H300pa)kaTh pELICHUE CHUCTEMbI
HEpPaBEHCTB Ha YHCIOBOM MNPSIMOW, 3alKMCHIBATh PELIEHHUE C IOMOIIBIO
CHUMBOJIOB.

Hcrnonbs30BaTh HEPaBEHCTBA IIPU PELLICHNUN Pa3IUYHbIX 3a7a4.

DOyHKUUHA

Pacno3naBaTe QyHKUIMM H3ydeHHBIX BHJIOB. IlOKa3bIBaTh CXEMAaTHYECKH
pAacIioJIOKEHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKkoB GyHKIUH Buaa: Y = KX,
y=kx+b,y=k/x,y=ax2 +bx+c,y=x3, ¥ = VX, y = [X|, B 3aBucumocTH
OT 3HAYECHHI KO3((PUIIMEHTOB, ONMHUCHIBATH CBOWCTBA (PYHKIUH.

CtpouTth U N300pakaTh CXeMaTUYECKH rpauKu KBaJApaTUUHBIX (DYHKIIHIA,
OIUCHIBAaTh CBOMCTBA KBAIPAaTUUHBIX (PYHKIIHI 110 UX rpadukam.

Pacnio3naBaTh KBagpaTWyHyl0 (YHKIHIO 10 (QopMmyJie, NPUBOAUTH
MpUMEPHI KBAAPATUYHBIX (DYHKIIMH U3 peabHOM KU3HU, PU3UKH, TEOMETPHH.

YuciioBble MOCIEA0BATEIbHOCTH U MIPOTPecCH

Pacno3naBaTh apu(MeTUYECKYI0 M TE€OMETPUYECKYIO MPOTrPECCUU MpHU
Pa3HBIX CIOCO0ax 3a/1aHusl.

BbINONMHATE BBIUKCIEHHUS C HCIOJNB30BAaHMEM (QOpMyJ N-ro 4jieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N YJICHOB.

N300paxarh 4Wi€Hbl MOCIEIOBATENbHOCTH TOYKAMHU HAa KOOPJIMHATHOM
IUIOCKOCTH.

Pemate 3a1a4um, CBSI3aHHBIE C YMCJIOBBIMU MOCIEA0BATEIBHOCTSIMH, B TOM
yuCle 3aJa4yd W3 PEAJTbHOM JKM3HM (C HCIIOJIB30BAHUEM KaJIbKYJSATOPA,
U (POBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumeHoBaHue KosaunuyectBo yacos
Ne 2316108 H TeM DJIeKTpOoHHbIe (LM (pPOoBbIE)
w/m | Pa3A Beero KonTposabHubie IIpakTH4eckue 06pa3oBATENbLHbIE PECYPCh
NporpaMmel padoThI padoThI
Yucna n
1 BBIYMCJICHHS. 24 bu6mmoreka [IOK
PanmmonansHbie https://m.edsoo.ru/7f415b90
yuclia
5 VYpaBHeHus u 21 bubnnoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
3 Koopaunats u 35 bu6mmoreka [IOK
rpaduku. OyHKIHH https://m.eds00.ru/7f415b90
4 Anrebpanueckue 51 bubnuoreka [IOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 5 bubnuoreka [IOK
000611IeHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB I10 136 0
ITPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

KoauuecTBO 4acoB

HanmenoBanmue pa3jiesioB JuekTpoHHbIE (HU(POBDbIE)
H TEM IIPOrpaMmabl HpaKTI/I‘IQCKI/Ie 06pa30BaTeﬂbHBle PeCypChI
Bceero
KoHTpoubHble | padoThI

Ne i/ padoThbI

1 BBoaHOe moBTOpEHME 6 1
Anrebpanyeckue

2 BBIPOKCHHS. 27 1 bubnmnoreka LHOK https://m.edsoo.ru/7f417af8
Anrebpanueckas ApoOb
Uucrna v BBIYUCTICHUS.

3 CTeneHsb ¢ 1eIbIM 7 but6mmoreka [IOK https://m.edsoo.ru/7f417af8
roKazareyiemMm

4 Hucna i BMHCICHHS. 23 1 bubnuoteka [{OK https://m.edsoo.ru/7f417af8
KBagparusie kopHH

5 DynKuH. OCHOBHEIS 7 bubnunotexa LIOK https://m.edsoo.ru/7f417af8
TTOHSTHS

6 DynKumu. Jucnoseie 7 bubnunotexa LIOK https://m.edsoo.ru/7f417af8
byHKIMHA



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

YpaBHEHMs 1 HEPABEHCTBA.

7 24 but6mmoreka LIOK https://m.edsoo.ru/7f417af8
KBanpatHbie ypaBHEHUS

8 Y paBHCHHUS M HEPABeHCTBA. 13 bubnuoreka I{OK https://m.edsoo.ru/7f417af8
CucTeMbl ypaBHEHHI

9 YPaBHCHHA M HCPABCHCTBA. 13 Bu6muotexa IIOK https:/m.edso.ru/7f417af8
HepasencrBa

10 [ToBTOpEeHME M 0000IIIEHNE 9 bu6nmotexa LIOK https://m.edsoo.ru/7f417af8

OBHIEE KOJIMYECTBO YACOB 136

I10 ITPOIT'PAMME



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

9 KUIIACC

Ne HanMeHnoBaHHe KoanyecTBO 4acoB
DJIeKTpOHHbIe (LM (pPOoBbIE)
n/ | pa3siesioB H TeM KontposbHbie IIpakTHYecKue
Bcero o0pa3oBaTebHbIE PECYPChI
I MporpamMmMbl padoThI padoThI
1 Uucaa 1 BEIYUCICHUS. 9 bubmuoreka [JOK
JleMicTBUTEIBbHBIC YKCIIa https://m.edso0.ru/7f419d08
YpaBHeHus u
2 HEpaBEHCTBA. Y paBHEHMS 14 1 bubmorexa [TOK
p . 7P . https://m.eds00.ru/7f419d08
C OJTHOM TTePEeMEHHOM
YpaBHeHus u
3 HepaBeHcTBa. CHUCTEMBI 14 1 bubmorexa LOK
P L https://m.eds00.ru/7f419d08
YpaBHCHHIA
YpaBHeHUd U
4 HEPaBEHCTBA 16 1 bubmorexa LOK
p ' https://m.edso00.ru/7f419d08
HepasencrBa
bu6mmoreka [JOK
5 ) 16 1
YHKHHH https://m.edso00.ru/7f419d08
5 Yucnosbie 15 1 bu6mmoreka [JOK
MOCJIEJOBATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001ICHNE, 18 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f419d08



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

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102




YYEBHO-METONYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

FO.H. Maxkapsriues, H.I'. Munmtok, K.1. HemkoB u 1p., Matematuka, Anre6pa, 7 knace, "M3natensctBo [IpocBenienue",
FO.H. Maxkapsriues, H.I'. Munmtok, K.1. Hemkos u 1p., Marematuka, Anre6pa, 8 knacce, "M3natensctBo [IpocBenienue",

1O.H. Maxkapsriues, H.I'. Munmtok, K.1. HemkoB u 1p., Marematuka, Anre6pa, 9 kinace, "M3natensctBo [IpocBemienue".

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MeTtoauueckue pekomeHaanuu. 7-9 kinaccel (k yaueoHuky Makaperaesa FO. H. unp.)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://resh.edu.ru
https://uchi.ru/

https://lesson.edu.ru/02.2/07
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