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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBiIA€TCS OJHMM W3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa OO€CHeYnBaeT H3y4YEHHWE JPYrUX JUCLUUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTapHOTO LMKIOB, €€ OCBOCHHUE
HEOOXOUMO JJI TPOAOJDKEHUST O0pa3oBaHHA M B MOBCEIHEBHON IKU3HU.
PazBuTtne y o0O0ydarommxcsi HAy4YHBIX MPEACTABICHUN O MPOUCXOXKICHUH U
CYIIHOCTH ajreOpanyecKkux adCTpakiiuii, Cnocode OTPaKEHUS] MaTEMaTUYECKOM
HAYKOW SIBJICHUI M MPOLIECCOB B MPUPOJIE U OOIIECTBE, POIM MATEMATHUYECKOTO
MOJIETUPOBAHUS B HAay4YHOM TIO3HAHMM M B TMPAKTHKE CIOCOOCTBYET
(GOpMUPOBAHHIO HAYYHOTO  MHPOBO33PEHHMSI M  KA4eCTB  MBIIUICHUS,
HEOOXOAMMBIX IS aJanTalldid B COBPEMEHHOM ITM(POBOM  OOIIECTRBE.
N3ydenune anreOpbl o0ecreunBaeT pa3BUTUE YMEHUS HAOI0JaTh, CPABHUBAT,
HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCUCTBHS U BBIBOIBI, (POPMYIHPOBATH
yrBepxkAcHus. OCBOCHHE Kypca anreOpbl 00ecrednBacT pa3BUTHE JTOTHUECKOTO
MBINIICHUS] OOYYarOMIMXCS: OHHM HCIOJB3YIOT ACAYKTUBHBIE U WHIYKTHBHBIC
paccyxeHus, o000IIEHNEe U KOHKPETU3aIMI0, a0CTparupoBaHue U aHaJIOTHIO.
OOyuenue anreOpe MpeArnoyiaraeT 3HAYUTEIbHBIM 00BEM CaMOCTOSTEIHHOU
JESTENBHOCTH O0YYaloIINXCs, IMO3TOMY CaMOCTOSITENIbHOE pelIeHHe 3ajad
SBIIICTCS peanu3alueil 1eaTeIbHOCTHOTO MPUHITUIA O0YICHHUS.

B crpykrype mporpammbl yuyeOHOro Kypca «AmnreOpay» sl OCHOBHOIO
obmero o0pa3oBaHUS OCHOBHOE MECTO 3aHHUMAOT  COJAEP)KATEIbHO-
MeTonudyeckue JuHUH: «Yucma W BBIUMCICHUS», «Adredpanyeckue
BBIPDAXEHUS», «YpaBHEHUs W HepaBeHCTBay», «DyHkumm». Kaxknmasd w3 sTux
COJZIEPKaTEIbHO-METOANYECKUX JIMHUN pa3BUBACTCA Ha MPOTSHKECHUH TPEX JIET
M3YYCHHS Kypca, B3aMMOJCHCTBYS C IPYTUMU €T0 JUHUSMU. B Xome uzydenus
y4eOHOro Kypca OOydarouuMcsl MNPUXOAUTCS JIOTUYECKH  PacCykXAaTh,
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3M ¢ 3TUM B mporpammy
y4eOHOro Kypca «AnreOpa» BKJIIOYEHbI HEKOTOPbIE OCHOBBI JIOTHKH,
MIpPE/ICTaBJICHHBIC BO BCEX OCHOBHBIX pa3feliax MaTeMaTUYecKOro oOpa3oBaHUs
U CTHOCOOCTBYIOIIME OBJAQJCHUI0O OOYYaIOIIMMUCA OCHOB YHHBEPCAIHHOTO
MaTeMaTH4ecKoro si3bika. ComepkaTelbHOM M CTPYKTYPHOH OCOOCHHOCTHIO
yaeOHOTro Kypca « Anredpay sIBISIETCS ero HHTETPUPOBAHHBINA XapaKTep.

Copepxanne nuHUH «Yucaa W BBIYKCICHHS» CIYXUT OCHOBOW MJif
JaJbHEUIIET0  M3yYeHWsT  MaTeMaTHUK{, CIOCOOCTBYET  pa3BUTHIO Y
oOydaromuxcst ~ JIOTHYECKOr0  MBIIUICHUS,  (OPMHpPOBAHUIO  YMEHUS
MOJIb30BaTHCSl AITOPUTMAMH, a TaK)Ke MPHUOOPETEHUIO MPAKTUYECKUX HABHIKOB,
HEOOXOIMMBIX [IJIsl TIOBCEJHEBHOW KW3HU. Pa3BuTHE MOHATUS O YHCIE Ha
YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs CBSI3aHO C pallUOHAIBHBIMU U
UppalMoOHaJIBbHBIMA  YHCIaMH,  (OPMUPOBAHHMEM  MPEJACTABICHHNA O
JICUCTBUTEILHOM 4YHCIIC. 3aBEpIICHHE OCBOCHUSI YUCIOBOM JMHUUA OTHECEHO K
cpeaHeMy oOl1eMy 00pa30BaHMUIO.

Conepxanue JByX aireOpamdeckux JUHUM — «AjdreOpanydeckue
BBIpQXCHUS» U «YPaBHEHHUS W HEPABEHCTBA» CIMOCOOCTBYET ()OPMUPOBAHUIO Y
oOydaromuxcsi MaTEeMaTHYeCKOTO armapara, HEOOXOAWMOTO [UIsl pPEeIIeHUs
3alad MaTEeMaTHKH, CMEXHBIX TMPEIMETOB M TPAKTHKO-OPUEHTHPOBAHHBIX
3amay. Ha ypoBHe OCHOBHOro oOmIero o0pa3oBaHus YYEOHBIM MaTepuan
TPYNIHUPYETCS BOKPYT PAIMOHAIBHBIX BBIpAXEHUU. ANreOpa JAEMOHCTPUPYET
3HaYe€HNE MATEMAaTUKH KaK S3bIKa JJIs MOCTPOCHUS MaTEMaTHUYEeCKHX MOJIEICH,
OMKCaHMS MPOLIECCOB U SIBJICHUHN peasibHOro Mupa. B 3amaun oOydenus anredpe



BXOJAT TakXKe JalibHEHIee pa3BUTHE AaNTOPUTMHYECKOTO  MBIIUICHHUS,
HE00XOUMOT0, B YaCTHOCTH, JUISI OCBOCHHSI Kypca WH()OPMATUKH, U OBJIaICHUE
HaBbIKaMU JIETYKTHBHBIX paccyxkaeHuil. [IpeoOpazoBanne CUMBOJIBHBIX (OpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Copepxanne  (QYHKIHMOHATbHO-TpAQUUECKOM JIMHUM  HAIEJICHO Ha
MoJlyueHue OoOydJarolMMHCA 3HAHUM O (YHKIUSAX KaK  BaKHeHIien
MaTEeMaTHYECKON MOJENU JUIS OINHCAaHUS U HCCIEAOBaHUS Pa3HOOOPa3HBIX
MPOLIECCOB M SABJIIEHHA B mpupoje u obuiectBe. WM3yueHue wmarepuana
CHOCOOCTBYET PAa3BUTHUIO y OOYYAIOIMIMXCS YMEHHUS HCIONb30BATh Pa3INYHbIC
BBIPA3UTEIIbHBIE CPEJCTBA SA3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CUMBOJUYECKHE,
rpaduyeckue, BHOCUT BKJIaa B (opMHpOBaHHE MPEACTABICHUN O pOIHU
MaTEMaTHKHU B Pa3BUTHH LIUBUIU3AIUU U KYJIbTYPHI.

CormacHo ydyeOHOMY IlaHy B 7-9 Kkjaccax HM3ydaercsl y4yeOHBIM Kypc
«AJredpa», KOTOPBIM BKJIIOYAET CIECAYIOIIME OCHOBHBIE pa3/eiibl COACPKAHUA:
«Yucna u BBIYUCHEHUSY», «ANreOpanvyeckue BBIPAKEHUSD», «YPAaBHEHHS H
HEPABEHCTBA», « DYHKIIUN.

Ha wusyuenue yueOHoro kypca «Anredpa» orBoautcs 306 wacoB: B 7
kiacce — 102 gaca (3 gaca B Henenro), B 8 kinacce — 102 gaca (3 gaca B HeIeni0),
B 9 KJ1acce — 102 yaca (3 yaca B HEJICITIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO OT OJHOU (HOPMBI 3aMKucu
npobeit k apyroi. [loHsSTHE parMOHATBFHOTO 4YHWCTA, 3alKcCh, CPaBHEHUE,
YOOPSAOYMBAHUE pAIMOHATIBHBIX YHCEN. ApupMeTHUecKue ACUCTBHS C
palMOHAIIBHBIMYA YHCHaMU. PemeHne 3amad u3 peanbHOM NMPAKTUKU HA YacTH,
Ha JApoow.

Crenenb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpEIENIeHHE, MpeoOpa3oBaHue
BBIPDA)KCHHI HAa OCHOBE OIPEIENICHHs, 3alHuch OoJblIMX yucen. lIpoueHTsl,
3aMuch MPOLEHTOB B BUAE APOOM M ApoOH B BHJIE€ MPOLEHTOB. Tpyu OCHOBHBIE
3a/1a4M Ha NPOLEHTHI, PELICHUE 3a/1a4 U3 PEATBbHOU MPAKTUKH.

[IpuMmeHeHne TpPU3HAKOB JEIUMOCTH, pAa3J0KEHUE HAa MHOXKUTEIN
HaTypaJbHbIX YHCEIL

PeanbHple 3aBHCHMMOCTH, B TOM u4Hcle Tpsmas U oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHUA C IEPEMEHHOM.
JlomycTuMbIE 3HA4YEHHsI NEpeMEHHBIX. l[IpencraBieHre 3aBHCUMOCTH MEXKIY
BeIMYMHaMu B Buze (opmyisl. Beruncnenus no gopmynam. IlpeobpazoBanue
OYKBEHHBIX BBIPAKEHUW, TOXKIACCTBEHHO pPAaBHbIE BBIPAKEHHS, IpaBUia
npeoOpa3oBaHUs CyMM U MPOU3BENCHHI, NpPaBWIA PACKPBITUS CKOOOK U
MPUBEAEHUS TOJOOHBIX CIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIbHBIM OKA3aTEIEM.

Opnounenbl W MHorouwjeHel. CrteneHbr MHOrowieHa. CloxkeHHe,
BBIYMTAHNE, YMHOKEHUE MHOTOWIEHOB. DOPMyIbI COKPAIEHHOTO YMHOXKEHUSA:
KBaJgpaT CyMMbl M KBaapar pasHocTH. @DopMyna pasHOCTH KBaJIpaToB.
Pa3nosxeHne MHOrO4YJIEHOB Ha MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHHUs, MpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JIuHelHOEe ypaBHEHHE C OJHOM IEPEMEHHOW, YHCIIO KOPHEW JIMHEMHOTO
YPaBHEHMS, PEIICHHUE JMHEHHBIX ypaBHEHHM. (COCTaBJIEHUWE YpPaBHEHUU IIO
YCJOBHIO 3a71auu. Pelenne TEKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUI.

JIuneitHoe ypaBHEHHE C IByMs NepeMeHHbIMH U ero rpaduk. Cucrema
JIBYX JIMHEWHBIX YpaBHEHUM C JBYMs [I€peMEHHbIMU. PelieHue cucrem
ypaBHEHUI CIOCOOOM MOACTAHOBKHU. [IpuMmepbl perieHus TEeKCTOBBIX 3aJay C
IIOMOILBIO CUCTEM YPAaBHEHUM.

DyHKUNHA

Koopaunara toukn Ha mnpsmoil. UucmoBble mpomexyTku. PaccrosiHue
MEXKY ABYMS TOYKaAMU KOOPJAUHATHOU IPSMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKM Ha KOOpJIMHATHOM TuiockocTu. [lpumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. Urenue rpadukoB peanbHbIX 3aBUcHUMOCTel. [loHsaTe QyHKIUN.
I'padpux ¢ynkumu. CoiictBa (yHkiuil. Jluneinas ¢dynkuus, e€ rpaduk.
I'padux dynkuum y = |x|. ['paduueckoe pemieHre JTUHEHHBIX ypaBHEHUH H
CHCTEM JIMHENHBIX YPABHECHUM.

8 KUIACC



Yuciia 1 BbIYMCTICHUS

KBagpatneiii kopeHp u3 uucna. l[loHste 00 HppanuMOHAIBHOM YHCIIE.
HecsaTuunsle IpUOIMIKEHUS UPpaLFOHAIbHBIX YHCElL. CaoiicTBa
apu(pMeTHYECKUX KBaJApaTHBIX KOPHEH M MX NPUMEHEHHE K NMpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAKEHUHN U BBIUNCICHUAM. JleICTBUTENBHBIC YUCIIA.

Crenenp c uenslM mnokasareneM M e€ cBoicTBa. CTaHaapTHas 3amuch
quca.

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIPaKeHHUs

KBampaTHbii TpEXuieH, pasJIoKEHWE KBAJPATHOIO TpPEXUWIEHA Ha
MHOKHTEIIH.

AnreOpaundeckas JapoOb. OCHOBHOE CBOMCTBO alredpanyeckou Ipoowu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JEJIEeHHUE alreOpanyeckux apoOei.
PanmonanbHble BbIpaKEHUS U UX IPE0Opa30BaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Gopmysna KOpHEW KBaJApPaTHOIO YpPaBHEHHS.
Teopema Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM H
kBaApatHbIM. [Ipocreiimme 1poOHO-pallMOHAIbHBIE YPABHEHHS.

['padmyeckass uHTEpHpeTalys YpaBHEHUH C JBYMS NEPEMEHHBIMH U
CHUCTEM JIMHEMHBIX YpPaBHEHUU C JABYMsI NE€peMEHHBIMU. [Ipumepsl perieHus
CUCTEM HEJIMHENHBIX YPABHEHHI C JBYMS [IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEpaBEeHCTBA W UX CBoMcTBa. HepaBeHCTBO €  OIHOU
nepeMeHHON. PaBHOCHIBHOCTh HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM
nepeMeHHON. CUCTEMBI IMHEWUHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

OyHKIMNPYHKIMA

[lonsitue ¢ynkuuu. OO6nacTh ompeneiaeHuss U MHOXKECTBO 3HAUYCHUU
¢bynakuuu. CiocoObl 3a1anus QyHKITUH.

I'padux Pynknuu. YUrenne cBOMCTB PyHKIMU 1o e€ rpaduxy. [Ipumepsl
rpa@ukoB QyHKIHMA, OTPa)KAIOIIUX PEATIbHBIE MPOLECCHI.

OYHKIMK, OMKCHIBAIOIIME MPIMYIO M OOpaTHYIO NPONOPLUUOHATBHBIC
3aBUCUMOCTH, uX rpaduku. OyHknum y = x2, y = x3, y = x, y=|x|.

['paduaeckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHI.
9 KIIACC

Yucua ¥ BBIYUCTICHUSA

PanmonanbHpie  4Wcna, HppaAlMOHAIBHBIE  YHWCJIA, KOHEYHBIE U
OCCKOHEUHBIE JIECATHYHBIC JpoOM. MHOXKECTBO JEeHCTBUTEIBHBIX YHCEN,
JEUCTBUTENLHBIE YHCIAa KAk OECKOHEUHBbIE JeCATUYHBIE ApoOu. B3anmuo



OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEWCTBUTEIBHBIX YHCEN H
KOOPAMUHATHOM IIPSAMOM.

CpaBHeHME JCUCTBUTEIBHBIX YHCEN, apudmeTuyecKkue IeHCTBUS C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pasmepbl 00BEKTOB OKpYKAIOIIETO MHUpPA, JJIUTEIBHOCTH MPOIIECCOB B
OKPY’KAIOIEM MUPE.

[MpuOnmk€HHOE  3HAYEHWE  BEIMYMHBI, TOYHOCTh  MPUOIMKECHHUS.
Oxpyraenue uncen. [Ipukuka 1 oueHKa pe3yabTaTOB BbIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOISIIMXCS K IUHEUHBIM.

KBanparHoe ypaBHenue. PemieHne ypaBHEHMH, CBOISIIMXCA K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepsl pemeHus ypaBHEHHU
TPETHEU U YETBEPTOU CTENIECHEN PA3JI0KEHUEM Ha MHOKHUTEIIHN.

Pemenne apoOHO-palmoHAIBHBIX YpaBHEHUN. PeleHne TeKCTOBBIX 3a/1a4y
anreOpanyecKuM METOJIOM.

VYpaBHeHuUE ¢ IByMS IEPEMEHHBIMU U ero rpaduk. Pemenue cuctem aByx
JUHEWHBIX YPaBHEHUM C JByMS IIEpeMEHHbIMU. PemeHue cucrem aByx
YPaBHEHMH, OJHO W3 KOTOPBIX JHMHEHWHOE, a JPYroe€ — BTOPOW CTEINECHHU.
['paduueckas naTEpNpeTallvsgd CUCTEMbBl YPABHEHHM C IBYMS TIEPEMEHHBIMHU.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucnoBple HEPABEHCTBA U X CBOMCTBA.

Pemienne nMMHENHBIX HEPABEHCTB C OJHOM MEpeMEeHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
I'paduueckas umHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIUNPYyHKIUN

KBagpatuunas ¢ynkuus, e€ rpadux u cpoiicta. [lapabona, koopauHaThI
BEPIIMHBI 1TapabOoJIbl, 0Ch CAMMETPHH MTapadOJIbI.

Ipadukn Gyskmmii: vy =kx, y=kx +b, y=k/x,y=x3,y=Vx,y=[x| , u
UX CBOWCTBA.

UucnoBele MOCIEIOBATENbHOCTUYMC/IOBBIE MOCJEI0BATEILHOCTH H
Nnporpeccuu

[ToHATHE YMCTOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEA0BATEIBHOCTH
peKyppeHTHOH (opmyioi u popmysoil N-ro uieHa.

Apudmernueckas u reomeTpuueckas nporpeccud. @opMysel N-TO yjieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CyMMBI TIEPBIX N YICHOB.

N3o0pakeHne 4aeHOB apu(PMETHUECKON M T€OMETPUUECKON MPOTPECCHid
TOYKaMHU Ha KOOPJIMHATHOM IJIOCKOCTH. JIMHEWHBINA U SKCITOHEHIIHAIbHBIN POCT.
Croxuble IIPOLICHTHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [POI'PAMMDBI
YYEBHOI'O KYPCA <«AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHMS MPOTpaMMbl Y4eOHOTO Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTnyeckoe BOCIIMTAHUE:

IIPOSIBJICHUEM HMHTEpPEca K MPOLUIOMY M HACTOSLIEMY POCCHUUCKOU
MaT€MaTUKH, LEHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHUSM POCCHICKUX
MAaTeMaTUKOB U POCCUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JOCTH)KEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN IpaklaHWHA W peajn3aliu
€ro Ipas, MPEACTaBICHUEM O MAaTEMAaTUYECKHUX OCHOBaX (PYHKIMOHUPOBAHHUS
pPa3IMYHBIX  CTPYKTYp, SIBJIEHUH, MpOLENyp TpakJaHCKOro oOIIecTBa
(HammpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO ASTHYECKHUX
mpoOJeM, CBA3AaHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTH)KEHH HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIOB B JESITEIBHOCTU
YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEHICHUM MPAKTHYECKUX 3a]a4y
MaTeMaTUYECKOW HaNpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTU MaTEMaTHYECKOTO
00pa30oBaHMs HA MPOTSHKEHUW BCEU MKU3HU ISl YCIEIHON NpodhecCHOHATbHOM
NEeSATEIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M
MIOCTPOEHUEM HHAMBUAYAJIbHON TpaeKTOpUM oOOpa30BaHUA M KUZHEHHBIX
MJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jay, PELICHUN, PacCyKIECHUN, YMEHUIO BUJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMeld B JCSATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEJIOBEKA, MPUPOJIbI
1 o01iecTBa, MOHUMAaHUEM MAaTEMAaTUYECKON HAyKH Kak cepbl 4elOBEYECKON
NEeSATEIBbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIs Pa3BUTHUS LIMBUIIM3ALUHY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKM U MaTeMaTHYeCKOW KYyJIbTYypOd Kak
CpPEICTBOM  TO3HAHUS MHUpPa, OBJAJACHHEM MPOCTEUIIMMU  HABBIKAMHU
UCCIIEN0OBATEIBCKOMN eI TENIbHOCTH;

6) puznyeckoe BocnuTaHUue, (pOPMHUPOBAHUE KYJIBTYPbI 310POBbS M
IMOLMOHAJIBHOIO 0JIaronoJayYms:

TFOTOBHOCTBIO TIPUMEHSITh MAaTEMAaTHYECKHE 3HAHHS B MHTEPECAX CBOETO
3I0pOBbs, BEIEHUS 30pOBOrO0 o0Opa3a JKM3HU (340POBOE MUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA M OTAbIXa, peryispHas ¢uznueckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pe(IIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTallMeld Ha MPUMEHEHHWE MATEeMaTUYECKUX 3HAHUW [Jis pelieHus
3a/1a4y B 00JIACTH COXPAHHOCTU OKPY>KaIOIIEH Cpelibl, MIIaHUPOBAHUS MTOCTYTIKOB



Y OLIEHKU MX BO3MOXKHBIX IMOCJIEACTBUI JIJISl OKPYKalOLEN Cpeibl, OCO3HAHUEM
IJI00AJIBHOTO XapakTepa 3KOJOTHYECKHUX MPOOJIEM U MyTel UX PELIEHUS;

8) apmanTanus K W3MEHAKIIMMCH YCJIOBHUSIM COUMAJIBHOH W
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUAX HEONPEAEIEHHOCTH, OBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 IMPAKTHYECKYIO JAESITEIbHOCTh, B TOM
YHUCclie YMEHUE YYHUTBhCS y JpYrux JIOoJAeH, NpuodperaTb B COBMECTHOM
JEeATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 ONbITA APYTHX;

HEOOXOIUMOCThIO B (OPMUPOBAHWM HOBBIX 3HAaHWH, B TOM YHUCIE
(GopMynupOBaTh UIEH, MOHATHUS, TUIIOTE3bI 00 OOBEKTaX W SIBICHUAX, B TOM
YHUCJIE paHEee HEM3BECTHBIX, OCO3HABaTh AE(QUUUTHI COOCTBEHHBIX 3HAHUN M
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYyallUl0, BOCIPHUHHUMATH
CTPECCOBYIO CUTYaI[MI0 KAaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATh
MIPUHUMAEMBbIE PEIIEHUs U AEUCTBUA, (DOPMYIMPOBATh U OLIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBIE YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble Jjornyeckue qeMcTBHUA:

e BBISIBISITh u XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHITHI, OTHONMIEHUN MEXy MOHSATUSIMH,
dbopmMyIUpOBaTH ONPEACTICHUS MOHSITHM, YCTaHaBJIUBATh

CYIIIECTBEHHBINM MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS Jisi 0000IIEeHN S
Y CpaBHEHUS, KpUTEPUHU MPOBOAUMOrO aHaIIN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATH M MPEOOPA30OBHIBATH CYXKJICHHUS:
YTBEPJUTEIbHbIC U OTpUIATEIbHbIC, CIMHUYHBIC, YaCTHBIE U OOIIHUeE,
YCIIOBHBIE;

e BBIBISATH MAaTeMaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTUBOpeunsi B (pakTax, MaHHBIX, HAOIIOACHUSAX U YTBEPKICHUSIX,
npejjiarath  KpUTEPUU IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JICJIaTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTHMKH, ETYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHU 110 aHAJIOTHH;

e paszOupaTh J0Ka3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIpsSMBIE U

OT  NPOTHUBHOrO),  MPOBOAUTH  CAMOCTOSITENIBHO  HECIIOXKHBIC
J0Ka3aTesIbCTBA MaTeMaTUYECKUX (dakToB, BBICTpanBaTh
apryMEHTaluIo, IIPUBOJUTH IPUMEPBI 17} KOHTPIIPUMEPHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYHKIACHUS;

e BbIOMpaTh CHOCOO perieHus: yuyeOHOW 3aiauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BbIOMpPAaTh HauOOJee MNOAXOAAMMI ¢ y4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUSA:

e HCMOJBb30BATh BOMNPOCHI KAaK  HCCIEAOBATEIbCKUNA  MHCTPYMEHT
no3HaHusA, GOPMYJIHPOBATH BOMPOCHI, (PUKCUPYIOLIKME MPOTUBOPEUUE,
npo0sieMy, CaMOCTOSITEIbHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOE,
(dbopMHpOBaTH TUMOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIMIO, MHEHUE;

e TMPOBOJUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECJIOXKHBIM
AKCIIEPUMEHT,  HEOOJIbIIOE  MCCIIEJOBAaHWE IO  YCTAHOBJICHUIO



OCOOEHHOCTEl MaTeMaTHYEeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy CO00i;

CaMOCTOATENbHO  (popMynupoBaTh OOOOIIEHUS ¥  BBIBOJABI  I10
pe3ynbTaTaMm MPOBEAEHHOTO HAOIOJCHUS, MCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O000IICHUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TaKKE BBIIBUTATh
MPENOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c uHpopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH MH(GOpPMAIMH, JAHHBIX,
HEO0OXOAMMBIX IS PELICHMS 3aJa4H;

BBIOMpaTh, aHAJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IMpEICTABICHHS;

BBIOMPATh (HOpMY NpEACTABICHHUS WH(POPMAUUU U WIUTFOCTPUPOBATH
peniaemMble 3a/ladyd CXeMaMH, JuarpaMMamH, MHOM Tpadukoil U ux
KOMOMHAIIUSIMU;

OLICHUBATh HAJEXHOCTh MH(OPMAIIMK N0 KPUTEPHSIM, MPEIT0KEHHBIM
YUHUTENIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble Ilei/)ICTBHH:

BOCIIPUHUMATh M (OPMYJIUPOBATh CYXACHHS B COOTBETCTBUHU C
YCIOBHSIMU W ULEISIMU OOILIEHUs, SCHO, TOYHO, I'PAMOTHO BBIPAXaTh
CBOI0O TOYKY 3pE€HHS B YCTHBIX M NHUCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS IO XOJy PEIICHMs 3aJa4d, KOMMEHTUPOBATh MOJTYYEHHBIN
pe3ynbTar;

B XOJ€ 0OCYKIEHUs 3a7aBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBbI, IPOOJIEMBbI, PelIaeMOi 3aJja4H, BbICKA3bIBaTh UJEU, HALIEJICHHBIC
Ha TIOUCK pEUIEHUS, COIMOCTAaBISATh CBOM CYXKIEHUA C CYXICHUSIMU
APYIUX YYaCTHUKOB JIMAJIOTa, OOHApYXUBATh pa3IMuUM€ U CXOJCTBO
MO3ULIUNA, B KOPPEKTHOU (opme (popMylnpoBaTh pa3HOTIACHs, CBOU
BO3PAXKEHUS;

MPEACTABISATh  pE3yJbTaThl  pEUIEHUs  3aJayd, dSKCIEpPUMEHTa,
UCCJIEIOBaHMs, TMPOEKTa, CaMOCTOSITENbHO  BbIOMpaTh  (dopmar
BBICTYIUIEHUSI C Y4Y4€TOM 3aJad TMpe3eHTalUd U OCOOEHHOCTEU
ayJIuTOpHH;

MOHUMATh M  HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM H
WHJUBUyaJIbHOM pabOThl MpU PEUIEHUU YYEOHBIX MaTeMaTUYECKHX
3azay;

NpUHUMATh  LIeJlb  COBMECTHOW  JIEATENIbHOCTH,  IUIAaHUPOBATH
OpraHu3allii0 COBMECTHOM paboOThl, pachpeneisTh BHABI padoT,
JIOTOBApUBATHCS, 00CYXXIaTh MPOIIECC U Pe3yJbTaT paboThl, 0000IIaTh
MHEHUS HECKOJIBKMX JIIOJICH;

y4acTBOBaTh B TPYNINOBBIX (opmax paboTel (0OCyKIaeHus, OoOMeH
MHEHUSMH, MO3TOBBIE IITYPMBbl M JAPYTHE), BHIIOJHITH CBOK YacTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYIMMHU YICHAMH
KOMaH/Ibl, OIIEHUBATh Kauye€CTBO CBOETO BKJaJia B OOIIMN MPOIYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBIISITh IUIAH, AJITOPUTM pEIICHMs 3aAaud (Wid
€ro 4YacTh), BBIOMpaThb CHOCOO pelIEeHUs € YYETOM HMEIOIINXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTh W
KOPPEKTUPOBATh BApUAHTHI PELIEHUM ¢ y4ETOM HOBOM MH(OPMALIUH.



CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

e BJIAJAETh CIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpPOJIA IIpolecca u
pe3ynbTaTa pelieHusl MaTeMaTHYeCKON 3a/1a4H;

e TPENBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPHU PEIICHUU
3aa4i, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX
0OCTOSTENHCTB, HAWIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHUE pe3yJibTaTa MAEATEIbHOCTH MOCTaBICHHON
HeTM W YCIOBUSAM, OOBSICHATH MNPUYUHBI  JOCTHDKCHUS WU
HEJOCTM)KCHHUS  IIeNIM, HaxOJuTh  OMMOKY, JaBaThb  OIICHKY
NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHuss B 7 kJjacce oOydarolUiCs MOJYYHUT CIETYIOIIUE
MIPEAMETHBIE PE3YJIBTATHI:

Yuciia u BBIYMCTICHUS

BrInonHATh, codyeTass yCTHbIE U MUCbMEHHbBIE MPUEMBI, apu(PMETHUECKUE
JEUCTBUA C PAllMOHAIbHBIMU YU CIIAMH.

HaxonuTh 3Hau€HHs YHUCIOBBIX BBIPAXKEHHI, MPUMEHATh Pa3HOOOpa3HbIE
cnocoObl W TOpUEMBI  BBIYUCIECHHUS 3HAYEHUW JPOOHBIX  BBIPAXKECHU,
coJiep KalluX OOBIKHOBEHHBIE U JECATUYHBIC JPOOH.

[lepexoauThs OT 0JIHOM (HOPMBI 3aMKUCH YUCEN K IPYroi (mpeoOdpa3oBhIBaTh
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyrJIsITh 4ncna.

BBINONHAT, NPUKUAKY M OLEHKY pe3yjibTaTa BBIYUCICHUM, OLEHKY
3HAYEHHWI YMCIIOBBIX BBIPAKEHUU. BBIOMHATH HEHUCTBUS CO CTENECHSMH C
HaTypaJbHBIMU TIOKA3aTEIISIMH.

[IpuMeHATh NOpU3HAKA  JETUMOCTH, PA3J0XKEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCE.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 337a4l, CBSI3AHHBIE C OTHOIIEHUEM
BEJIMYMH, MPOMNOPLHUOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, UHTEPIPETUPOBATH
pe3ynbTaThl peuieHusl 3ajad ¢ y4E€TOM OrPaHUYEHUM, CBS3aHHBIX CO
CBOMCTBAaMHU PacCMaTPUBAEMBbIX OObEKTOB.

AJire0panvecKue BbIPaKEeHUs!

Hcnons3oBarh  anreOpandyeckyrd  TEPMHUHOJIOTMIO W CUMBOJIMKY,
OPUMEHSTH €€ B IPOLIeCCe OCBOEHUSI yueOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUN MPHU 3aJlaHHBIX 3HAYEHUSIX
EepPEeMEHHBIX.

BoinonHsaTe  mpeoOpa3oBaHMsl  EIOrO0  BBIPAKEHHWS B MHOTOYJIEH
NPUBEACHUEM MOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BbINONHAT, YMHOXKEHHE OJHOWIEHAa HAa MHOTOYJIEH M MHOTOWIeHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3ioKEHUE MHOTOUYJIEHOB HAa MHOMKUTEIU C MOMOUIBIO
BBIHECEHUSI 32 CKOOKM OOIEro MHOXHTEI, TPYNNUPOBKH CJIaraemblx,
npuMeHeHus1 (HOPMYJT COKPAILIEHHOTO YMHOKEHHUS.

[IpumeHsaTh mpeoOpa3oBaHWs MHOTOWICHOB JUISl PEIICHHS Pa3TuYHbIX
3a/lay U3 MaTeMaTUKH, CMEXKHbBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATYpAJTbHBIMU IOKA3aTEISIMU JIs
npeoOpa3oBaHusl BHIPAKEHHI.



YpaBHeHNS U HEPABEHCTBA

Pemars mMHENHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, ITPUMEHSIA MTPABUIIA
Iepexoa OT MCXOJHOIO YpPaBHEHUS K pPaBHOCWIBHOMY eMmy. [IpoBepsTs,
ABJISICTCA JIX YUCIIO KOPHEM YPaBHEHHS.

[IpumensaTh rpaduueckre METOAbl PU PEIICHUN JIMHEUHBIX YPABHEHUHN H
UX CUCTEM.

[lonGupats mpuMepbl Map YUCEN, SBISIIOMIMXCS PEIICHHEM JHUHEHHOTro
YPaBHEHUS C ABYMS IIEPEMEHHBIMHU.

CrtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C
IBYMsI TIEPEMEHHBIMH, MOJb3YSICh I'pa(UKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemars cuctemsbl IBYX JIMHEMHBIX YPABHEHUU C ABYMsS IEPEMEHHBIMH, B
TOM 4HuCIie TpadUuecKH.

CocraBiaTe M pemarh JMHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHUM [0 YCJIOBHIO 33/1a4d, HHTEPHPETHUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a1a4M MOJy4EHHBIN pe3yJIbTarT.

DOYyHKIUU

N300paxxaTh Ha KOOPAMHATHOM TMpPSMOM TOYKH, COOTBETCTBYIOILHE
3aJaHHBIM KOOPAMHATaM, JIy4d, OTPE3KH, MHTEPBAJbI, 3alACHIBATH YUCIOBBIE
MIPOMEKYTKH Ha aareOpanvdeckoMm si3bIKe.

OrMeuarb B  KOOPAMHATHOM IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpJIMHATaM, CTPOUTh TrpaduKu JMHEWHbIX QyHKUUHA. Crpouth rpaduk
¢yHKUIMN Y = [X|.

OnuceiBaTh € NOMOLIBIO (DYHKIHUI HK3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTS,
MIPOU3BOAUTENIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuthb 3HaueHre PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[TonumaTte rpadguyeckuii cnocod NpeacTaBiICHUs U aHalIU3a UHGOpMaIIIH,
M3BJIEKaTh W UWHTEPHPETUPOBATH HMHPOPMAIMI0 U3 TpaduKOB peadbHBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

K konmy obyuenuss B 8 kjacce oOydaromuiicsi MOJYyYHUT CIEAYIOLIUE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia v BBIYMCICHUSA

Hcnonp30BaTh HaYaJIbHBIE IPEACTABIECHNS O MHOXKECTBE JEMCTBUTEIIBHBIX
yycen s CpPaBHEHHUSA, OKPYIJEHUS W BBIYUCICHWH, HM300pa)kaTh
NEUCTBUTEBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOMN MTPSMOM.

[IpuMeHATh MOHATHE aApUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHU, UCOJB3YSl IPU HEOOXOAUMOCTH KaJIbKYJIATOP, BBIIOJIHATh
npeo0pa3oBaHusl BBIPAKEHHUM, COAEpX AIIMX KBaJApPATHBIE KOPHH, HWCIONb3Ys
CBOWCTBA KOPHEWN.

Hcnonb3oBath 3an1ucu OOJIBIIMX U MAJIBIX YUCEN C TOMOILBIO AECATUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panvecKue BbIPaKEeHUs

[IpyMeHATh TOHATHE CTENEHH C LENbIM IOKAa3aTeleM, BBIITOIHATH
npeoOpa3zoBaHus BHIPAXKEHHM, COAEPKAIIUX CTETICHU C LEJIbIM IMOKa3aTeIeM.

BbINONHATE TOXKIECTBEHHBIE TPE0OPa30BaHUS PALIMOHATIBHBIX BbIPAXKEHUIM
Ha OCHOBE IPaBUJI ICUCTBUI Ha/J MHOTOUYJIEHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumensaTs npeobpa3oBaHus BbIpAXKEHUH ISl PEIICHUs Pa3IMYHbIX 33]a4
U3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA



Pewate MHelHbIE, KBapPATHBIE YPABHEHUS U pallMOHAIbHBIE YPABHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBoauThE MpOCTENUIINE NCCIIEAOBAHNS YPABHEHUN U CUCTEM YPABHEHMM,
B TOM YHUCJI€ C MPUMEHEHHEM TpadUyecKux MpeACTaBlICHUH (yCTaHABIUBATD,
MMEET JIM ypPABHEHHWE WM CHCTEMA YPAaBHEHUW DPELICHUS, €CIU HUMEET, TO
CKOJIbKO, U MPOYEE).

[TepexoauTs OT ciiOBeCHOU (POPMYTHUPOBKHU 3adaud K €€ anreOpandecKou
MOJIEIM C IIOMOLIBIO COCTAaBJICHHSI YpPAaBHEHHs WM CUCTEMBl YPaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJa4d I10JyYECHHBIN
pe3yJbTar.

IIprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB I CPAaBHEHMS, OLICHKU,
pelIaTh JIMHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CUCTEMBI, JaBaTh
rpa@UyUecKy0 WJUTIOCTPAIMI0O MHOXKECTBA PEIICHU HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOYyHKIUU

[ToHuMaTh U UCTIOIB30BATHh (PYHKIMOHAIbHBIC TIOHATUSA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUYEHHUS), ONPENEIATh 3HaUCHUE (DYHKIMHM MO 3HAYEHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Crtpouts rpaduku 31eMeHTapHbIX (QYHKIMA BUIA:
y=k/x, y =x2, y = x3,y = x|, y = VX, OIHCBIBaTh CBOICTBA YNCIOBOI

byHKIuM 110 €€ rpaduky.

K konmy obOyuenus B 9 kJjacce oOydYarolIMICS TMOJYYHUT CISTYIOITHE
IIPEIMETHBIE PE3YJIHTATHI:

Yucia 1 BbIYUCJIEHUA

CpaBHMBATH U yHOPSAA0YMBATH PallUOHAIBHBIE U HPPALIMOHAIBHBIC YKCIIA.

Bemonuare apudmernueckue ACHCTBHS € palldOHAIBbHBIMU YHCIAMU,
coyerass YCTHbIE M TIUCbMEHHBIE TIPUEMBI, BBIIIOJHATh BBIYHUCIEHHUS C
UppallMOHAIBHBIMUA YUCJIaMU.

Haxoguts 3HaueHUs CTENEHEW C MEJIbIMU IOKA3aTeIsIMU M KOPHEW,
BBIUMCJIISATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JACHCTBUTENBbHBIE YMCIA, BBIMOIHATH MPUKUIAKY pe3yjbTara
BBIUHMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemrats nvuHENHBIE M KBaJpaTHBIE YPABHEHUSI, YPABHEHUS, CBOISIIIUECS K
HUM, ITPOCTEHIITHE IPOOHO-paAIlMOHATIbLHBIC YPAaBHEHHUS.

Pemiats cucteMsbl IByX JIMHEWHBIX YPABHEHHUM C JABYMSI NIEPEMEHHBIMH U
CHCTEMBI JBYX YpPaBHEHMH, B KOTOPBIX OJHO YpPaBHECHHE HE SBISIETCA
JIMHEWHBIM.

Pemrate TekcToBbIC 3amaum aiareOpandecKuM CIOCOOOM C IIOMOIIBIO
COCTaBJIEHUSI yPABHEHUA WM CHCTEMBI JIByX YpPaBHEHUHM C JByMs
MIEPEMEHHBIMU.

IIpoBoauTE MpOCTEUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHCIIe C TMPUMEHEHHUEM TpaUUecKuX MpecTaBieHui (yCTaHaBIUBATh,
MMEET JIM ypaBHEHUE WM CUCTEMAa YPABHEHUM PELICHHS, €CIU HMEET, TO
CKOJIBKO, U MpoyYee).

Pemrares nuHeitHBIC HEpaBEHCTBA, KBaJApaTHBIC HEPABEHCTBA, M300pakaTh
peIIEHHE HEPABEHCTB HA YMCIIOBOW MPAMOM, 3aMMCHIBATH PEIIEHUE C MTOMOIIBIO
CHMBOJIOB.



Pemate cucTeMBl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIFOYAIOIIME KBAJPATHOEC HEPABEHCTBO, H300pa)kaTh pEIICHUE CHUCTEMBbI
HEPABCHCTB HAa YMUCJIOBOM MNPSIMOM, 3alKChIBATh PELNIEHUE C ITOMOIIBIO
CHUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA IPU PELICHUU PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacnio3naBate (pyHKIMHM H3ydyeHHBIX BHIOB. [loKa3pIBaTh cXxeMaTHUECKU
pAacIioIo’KeHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKkoB GyHKIUH Buaa: Y = KX,
y=kx+b,y=kix,y=ax2+bx+c,y=x3,y=1x,y = |X|, B 3aBuCHMOCTH OT

3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouth 1 n300paxkaTb CXeMaTUYEeCKH TpaduKu KBAAPATUIHBIX (PYHKIIHIA,
ONKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUU MO UX IpaduKam.

Pacno3naBaTe KkBajpaTHyHyr0 (YHKIHMIO 10 (QopMyse, MPUBOIUTH
MpUMEPBI KBAAPATUYHBIX (DYHKIIMH U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.

YuciioBble MOCTEA0BATEIbHOCTH U MPOTPecCH

Pacno3naBaTh apu(MeTHUYECKYI0 M T€OMETPUYECKYIO IMPOTrPECCUU IpHU
pa3HBIX CcrocoOax 3aJaHusl.

BBINONHATE BBIYMCIEHHS C UCIHOJb30BaHUEM (QOPMYJT n-ro 4jeHa
apu(pMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxaTh 4WiIE€Hbl NOCIEIOBATENbHOCTH TOYKAMHU HAa KOOPJIMHATHOM
IJIOCKOCTH.

Pemate 3a1a4um, CBSI3aHHBIE C YMCIOBBIMU MOCIEA0BATEIBHOCTIMH, B TOM
yyclie 3aJayd M3 pPEaJbHOM JKM3HM (C HCIOJIb30BAaHUEM KaJbKYJSATOPA,
ur(ppoBbIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaunmeHoBaHne KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3aesioB U TeM KonTpoabHbie IMpakTHyeckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpaMmMbl padoTbI padoTbI
1 Ypcna ¥ BEIYMCIICHUS. o5 bubnnoreka IIOK
Pammonanpubie uncia https://m.edsoo.ru/7f415b90
5 Anrebpanueckue 97 bubnmnorexka HOK
BBIPAKEHUS https://m.edso00.ru/7f415b90
3 VYpaBueHus u 20 bubnmnoreka [HOK
HEPaBEHCTBA https://m.edso0o.ru/7f415b90
4 Koopaunats! u 24 bu6nuoreka [IOK
rpaduxu. OyHKIUU https://m.edsoo.ru/7f415b90
5 IToBTOpEHME M 6 bubnmnorexka [JOK
000011eHne https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO 102 0
YACOB I10 ITPOIT'PAMME
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https://m.edsoo.ru/7f415b90
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8 KVIACC

KoanuecTBo yacoB

Ne HaumeHoBaHMe pa3aesioB U TeM DieKTpOHHBIE (IN(POBDBIE)
n/n NMPOrpaMMbl Bee Konrpoannnie THpaxTuseck o0pa3oBaTesibHbIE PecypcChl
ro padoTsI ue padboThl
1 Uucna u Beruncienus. KBajapatHele KopHU 15 bubmoreta LIOK
https://m.edsoo.ru/7f417af8
9 Yucna u Berauciieans. CTENeHb C IeIbIM ; bubnunoreka IJOK
HoKasareneM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbipaxeHus. KBagpaTHsblii . 1 Bubnunoreka [IOK
TPEXUICH https://m.edsoo.ru/7f417af8
AnreOpandecKkue BEIPAXKCHHS. Bubnunoreka [IOK
4 Anrebpanyeckas Apo0b 15 1 https://m.edsoo.ru/7f417af8
P Aap p
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 L Bubnunoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHCTBa. CHCTEMBI 13 Bub6imoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCTBA. HepaBencTBa 12 1 bubmmorexa LIOK
https://m.edsoo.ru/7f417af8
8 Oynkuuu. OCHOBHBIC TOHITHS 5 bubmmorexa [IOK
https://m.edsoo.ru/7f417af8
bubmmotexa [JOK
o Py Hncnossie GymHiumm 9 https://m.edscI)lo.ru/7f417af8
bubnmnoreka [IOK
10 Tosropenue n 06odmene 6 1 https://m.edscI)_E).ruﬁf417af8
OBIIEE KOJIMYECTBO YACOB I10
ITPO'PAMME 102 S 0
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9 KVIACC

Ne | HaumeHoBaHue Koau4vecTBo yacoB
DJIeKTpOHHbIe (LM (POBbIe)
n/ pa3jiesioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
n nporpamMmbl padoThI padoThI
1 Ywucaa ¥ BRIYUCICHUS. 9 bubmnoreka IIOK
JleMicTBUTEIBbHBIC YKCIIa https://m.edso0.ru/7f419d08
5 ¥/ PaBHEHI I v 1 bubmnoreka IIOK
Hep aBeiICTBa' paBHueHm 14 https://m.edso00.ru/7f419d08
C OJIHOM TIEpEMEHHOM
3 ¥/ PaBHEHI I C 1 bubnuorexa [IOK
Hep aBeHCTvBa' HCTOMET 14 https://m.eds00.ru/7f419d08
ypaBHEHUH
4 ¥ paBHEHIA I 1 bubmmorexa [JOK
HEpABEHCTEA. 16 https://m.edso00.ru/7f419d08
HepasencrBa
bu6nuorexa [IOK
> Dynxunn 16 1 https://m.edso0.ru/7f419d08
6 Yucnoskle 15 1 bu6nuorexa [IOK
MOCJIEJOBATEIbHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpenwme, 0600IIEHNE, 18 1 bubnunorexa LIOK
CHCTEMAaTH3alMs 3HAaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Anrebpa (B 2 yactsx), 7 kimacc/ Mopakosuu A.I'., Hukonaes H.I1., O01iecTBO ¢ orpaHuYeHHOM OTBETCTBEHHOCTHIO
«1O1L MHEMO3H1HA»

» Anrebpa (B 2 yactsix), 8 kinacc/ Yacte 1: Mopakosuu A.I'.; Yacts 2: Mopakosuu A.T'. u apyrue, noj pefakiuei
MopakoBuua A.I"., O6mecTBo ¢ orpannueHHON 0TBeTCTBeHHOCThIO « IOl MHEMO3HNHA»

» Anrebpa (B 2 yactsx), 9 knacc/ [lerepcon JI.T'., AraxanoB H.X., [lerposuu A.1O., [lonmunckuii O.K., Poratosa
M.B., Tpymun b.B., O6mecTBo ¢ orpannueHHoi oTBeTcTBeHHOCThIO « BMHOM. JlaGopaTopusi 3HaHUI;

AximonepHoe o6miectBo «M3marensctBo «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






