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INOACHUTEJIbBHASA 3AIINCKA

Anrebpa sBISeTCS OJHUM U3 OIOPHBIX KYypCOB OCHOBHOTO OOIIEro oOpa3oBaHHUs: OHA
o0ecreunBaeT U3ydyeHue Ipyrux JUCLUILINH, KaK €CTECTBEHHO-HAy4YHOIr0, TaK M T'YMaHUTapHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJOJDKEHUSI 00pa30BaHUs U B IMOBCETHEBHOM JKU3HU.
PazButne y oOydaromuxcs Hay4yHbIX MPEACTaBIEHUN O MPOUCXOXKICHUM M CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpaKEHUs MaTeMaTH4YeCKOH HayKoW SBICHUHA U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOIOo MOJEIMPOBAHUS B HAYyYHOM
IIO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
aireOpbl o0ecrieunBaeT pa3BUTUE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JIeMcTBUS U BBIBOJBI, (POPMYIHPOBATh yTBepKIeHUs. OCcBOEHUE Kypca aireOpbl odecrneunBaer
pasBUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOIMXCA: OHHM HCIONB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXAEHUs, 0000IIeHNEe U KOHKPETH3aluio, abCTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe mpeanosaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSTEIBHON JAEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWe 3a7ady  SBJISeTCA — peanu3aluen
JeSITeILHOCTHOTO MPUHIINTIA 00YIeHUSI.

B cTpykType nporpamMmmMel yueGHOro Kypca «AsreOpa» A OCHOBHOIO 0011ero oopa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJCpPKATEIbHO-METONNYECKHE JTUHHU: «YuClla W BBIYHUCICHUSY,
«Anrebpanyeckue BbIpaXXEHUA», «YpaBHEHUS U HepaBeHCTBay, «DyHkium». Kaxnas u3 sTux
COJIepKATEITBHO-METOJUYECKUX JTHHUN pa3BUBACTCS Ha MPOTSHKEHUHU TPEX JIET M3ydeHHs Kypca,
B3aUMOJICHCTBYS C JPYTMMH €ro JMHUAMHU. B Xxone m3yueHus yuyeOHOro Kypca oOydaromuMmcs
NPUXOIHUTCS JIOTHYECKU PACCy’KAATh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3M
C 3TUM B NPOrpaMMy yuyeOHOro Kypca «AireOpa» BKIIOUEHBI HEKOTOpPBIE OCHOBBI JIOTHUKH,
NpPEICTAaBICHHbBIE BO BCEX OCHOBHBIX pasfeiaXx MaTeMaTHYecKoro oOpa3oBaHUsS U
CIOCOOCTBYIOLIME OBJIaICHUIO 00yYarOIMMUCS OCHOB YHUBEPCAIBHOIO MAaTEMaTHYE€CKOT'0 S3bIKa.
ConepxatebHOM M CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «AjreOpay» sBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conepxanne mMHUN «HuClIa ¥ BEIYMCIICHUSD CIIY)KUT OCHOBOH JUTSI JAIIbHEHINIEro M3y4eHUs
MaTeMaTHKH, CHOCOOCTBYET pa3BUTHIO Yy OOYYalOUUXCA  JIOTUYECKOTO  MBIIIJICHHUS,
(bOpMHPOBAHUIO YMEHHSI TOJIB30BATHCS AITOPUTMAMHM, a TAK)KE MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHUS O YMCIE HA YPOBHE
OCHOBHOTO 001Iero 00pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU U MPPALMOHATIHHBIMH YHCIIAMH,
(dbopMHpOBaHUEM NpPEJCTABICHUN O AEWCTBUTENHLHOM YHCIe. 3aBepIIEHHE OCBOCHUS YMCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIO.

ConeprxaHue IByX anredpanyeckux JUHUNA — «Anredpandeckue BhIpaXXeHUs» U «YpaBHEHUS
U HEpPaBEHCTBa» CIOcOoOCTBYET (hOPMUPOBAHHIO Y 00YyYArOIIMXCS MaTeMaTUYECKOro ammapara,
HEOOXOMMOro JJsi pelieHHusl 3ajjad MaTeMaTUKHM, CMEXHBIX HPEAMETOB U IPaKTHKO-
OpPUEHTHPOBAaHHBIX 3ama4y. Ha ypoBHEe OCHOBHOro o0miero oOpa3oBaHHs y4eOHBIM MaTepual
IPYNIUPYETCS BOKPYT pAalMOHAIbHBIX BBIpOKEHMHA. Anredpa IEeMOHCTpUPYET 3HaueHHe
MaTeMaTHKH KaK s3bIKa JUIST TIOCTPOCHUS MATEeMaTHYEeCKHX MOJEJCH, ONMHMCAaHUs TPOILECCOB U
SBJICHUN peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TakXkKe JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, JJII OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JIEJYKTUBHBIX paccyxjeHuil. IIpeoOpasoBanue
CHUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXEeHHsI, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTRBY.

Coneprxanue GyHKIMOHATHHO-TpaGUUECKON IMHIH HALIETICHO Ha MOyYeHHUE 00YyJatoIMHCS
3HaHUHM 0 (QYHKIMAX KaK BaKHEWIIeW MaTeMaTHYeCKOW MOJAETH Ui OMUCAHUS U HCCIeI0OBaHUS
pa3sHOOOpa3HBIX TIPOIIECCOB W SIBICHWH B Tpupoae H oOmecTBe. l3ydeHne Matepuana
CHOCOOCTBYET Pa3BUTHIO Y OOYYAIOLIMXCS YMEHHs HCIOJIb30BAaTh PAa3UUHbIE BBIPa3UTEIbHBIE
CpeICTBa sI3bIKa MAaTEMATHKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpapUuecKne, BHOCUT BKIIAJ B
(dbopmMHpOBaHUE MPEACTABICHUHN O POJIM MATEMAaTUKH B Pa3BUTUU LIUBUIN3AIMH U KYJIbTYPBI.



Cornacno yyeOHOMY Tutany B 7 — 9 kiaccax u3ydaercsi yueOHbIH Kypce «Anredpay, KOTOPBIN
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3fenbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«AnreOpandeckue BEIpKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha uzyuenue yaeOHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kitacce — 102 gaca (3 gaca
B Hezelno), B 8 kimacce — 102 ygaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 gaca B HEJE0).

COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Yucna v BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0 ] OT OAHON (HOpMBI 3anMcH ApOOel K Ipyroil.
IlonsiTHE palMOHAIBHOIO YHCIIA, 3aIUMCh, CPABHEHUE, YIOPSAAOYMBAHUE PALlMOHAIBHBIX YHCEIL
Apudmerndeckue neiicTBUs ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
HA YacTH, Ha POOH.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpeAeieHHEe, NMpeoOpa3oBaHHE BbIPAXKEHUN Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX YnceN. [IponenTsl, 3anich MPOIEHTOB B BUAE APOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaud Ha IPOLIEHTHI, PELIEHNE 3aau U3 pealbHOU
MPAKTHKU.

[IpumeHeHne MPU3HAKOB JAEIUMOCTH, Pa3JI0KEHNE HA MHOXKHUTEIN HATYPAJIbHBIX YACEI.

PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHAIbHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepemMeHHBIE, YHMCIOBOE 3HAYEHUE BBIPAKEHHUS C NEPEMEHHOW. JlOMyCTMMBbIE 3HAYEHUS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanrne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIE BBIPAKEHUS,
IpaBuiIa MpeodpazoBaHKs CyMM U IPOM3BEACHUH, NPaBUiIa PACKPbITUA CKOOOK M NPUBEAECHUS
NOJOOHBIX CITaraeMbIX.

CBoJicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

Opnowienbl U MHorowieHbl. CteneHb MHorowieHa. Cio)keHue, BbIYMTAHHE, YMHOXECHHE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHS, MpaBuja NpeoOpa3oBaHMsl YpPaBHEHMsS, PABHOCUIBHOCTH
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OJJHOM NIEPEMEHHOM, YNCII0 KOPHEW JINHEWHOIO YPaBHEHUs, pELICHUE
JTUHENHBIX ypaBHEHUI. CoCcTaBlIeHNE YpaBHEHUH 10 YCIIOBUIO 3a1a4u. Penienre TeKCTOBbIX 3a7a4
C IOMOIIBIO YPaBHEHHUH.

JIuHeltHOe ypaBHEHHE C JByMs INepeMeHHbIMH M ero rpaduk. Cuctema ABYX JIHMHEHHBIX
yYpaBHEHUW C JABYMsI TIEpEeMEHHBIMHU. PeleHue cucreMm ypaBHEHHI CIOCOOOM IOJCTAHOBKH.
IIpuMepsl peleHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUHT

Koopaunara Touku Ha npsmMoil. UncnoBsle IpoMexXyTKH. PaccTossHME MeXAy ABYMsI TOUKAMHU
KOOPJIMHATHOMU IIPSIMOM.

[IpsmoyronbHas cucrema koopauHat, ocu OX m Oy. Alcumcca W OpAMHATa TOYKH Ha
KOOpAMHATHOM IuiocKocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucUMocTei. [lonstue pynkuuu. I'papux pynkuuu. CoiictBa pyHkiuil. JInneitnas
bynxkiwms, eé rpaduk. ['paduk dpyukiun y = |X|. ['padudeckoe pereHne TMHEHHBIX YpaBHCHUH 1
CUCTEM JIMHENHBIX YPAaBHEHUM.

8 KUIACC
Yucia v BbIYUCTICHUSA
KBanpathslit kopeHb u3 uucina. [loustie 06 uppannoHaabHOM yncie. JlecaTuaHble npuoInKeHus
UppalMoHaTIbHBIX yncen. CBolcTBa apupMETHUECKUX KBAJAPAaTHBIX KOPHEH U UX MPUMEHEHUE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCICHUSAM. [leificTBUTENIbHBIE YHCIIA.
Crernenb ¢ 1eNbIM M0Ka3zatesaeM U e€ cBoiictBa. CTaHaapTHas 3aMuch Yucia.
Auredpanyeckue BbIpasKeHUs



KBanpaThslii TpéxuiieH, pa3iaoKeHUE KBapaTHOrO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanyeckas apoOb. OcCHOBHOE CBOWMCTBO anreOpamdeckoi apobu. CroxeHue,
BBIYUTAHUE, YMHOKEHHE, JIeJICHUEe airedpanyeckux aApoOeil. PannoHanbHble BBIpaKEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHHs 1 HepaBeHCTBA

KBanpatHoe ypaBHenue, (opmyna KopHEH KBaJapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHMHBIM M KBaapaTtHbIM. [Ipocreiimme apoOHO-
paluMoOHaIbHbIE YPABHEHUSI.

I'padmueckas uHTEpHperanusi ypaBHEHHH C JByMSI MEpEMEHHBIMU U CHUCTEM JIMHEWHBIX
YPaBHEHUU € IByMs IIEpeMEHHBIMU. [ [prMephl pelieHns CucTeM HEJIMHEWHBIX YPABHEHUM C IBYMS
[IEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 337129 alNreOpandecKuM Crocooom.

UucnoBble HEPABEHCTBA U UX cBOWcTBAa. HepaBeHCTBO ¢ 0/1HOM nepeMeHHOM. PaBHOCHIIBHOCTB
HEpaBeHCTB. JIMHElHble HEpPAaBEHCTBA C OJIHOM NepeMeHHON. CHCTEeMBbl TMHEWHBIX HEPABEHCTB C
OJHOI EPEMEHHOM.

DOYyHKIUH

[Tonstue Qynkuuu. O6IacTh ompeneneHuss U MHOXKeCTBO 3HadeHH (yHkuuu. CrocoObl
3amanus QyHKIUH.

I'paduk pynkuuu. Urenue cBoiictB pyHkuuu mno e€ rpaduky. [Ipumeps rpadukoB GyHKINH,
OTpaKAIOIIUX peaibHbIE MPOIECCHI.

OyYHKIMK, ONHUCHIBAIOIIME MPSIMYI0O M OOpAaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxn. ®ynkumn y = X%,y = X3,y =/x, y = |X|. ['paduueckoe pelenne ypaBHEHHH U CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia ¥ BbIYUCICHUSA

PannonanbHbple uyncia, MppalMOHAIbHBIE YKCIA, KOHEYHbIE U OECKOHEUYHBIE IECSTUYHBIC
npodu. MHOXECTBO JEHCTBUTENIBHBIX 4YHCEd, ACHCTBUTEIbHBbIE 4YHCIAa KaK OECKOHEYHbIe
JeCSITHUHbIE ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEX]1y MHOKECTBOM JIEHCTBUTEIBHBIX
4uCesl U KOOPAUHATHOU MPSMOM.

CpaBHeHHE JI€HCTBUTENBHBIX YMCE, apu(pMETHUecCKue MAEUCTBUS C JEeHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MUpE.

[TpubnuxEéHHOe 3HAYEHHWE BEJIWYMHBI, TOYHOCTh MNpHUOMIKeHHs. OKpyrieHue dYHcenl.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOISIINUXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PerieHne ypaBHEHMH, CBOASIIMXCS K KBaApaTHBIM. bukBaapatHoe
ypaBHeHuE. [IpuMepsl pelieHust ypaBHEHU TPEThEl M YETBEPTOU CTENEHEH Pa3IOKEHHUEM Ha
MHOXUTEIIH.

Pemenue npoOHO-paniMoHaNBHBIX yYpaBHEHHUM. PelieHne TEeKCTOBBIX 3a/iau alredpandyecKum
METOJIOM.

VYpaBHeHHe ¢ JABYMs IEpeMEHHbIMU M ero rpaduk. PemieHue cucreM ABYX JHMHEHWHBIX
YpaBHEHUN C IBYyMs IIEpEMEHHBIMU. PellleHue cHUcTeM [BYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEeHoe, a apyroe — BTOpol creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl YpaBHEHUI ¢
JBYMSI IIEPEMEHHBIMU.

Pemrenre TekCTOBBIX 3a71a4 aNTeOpandecKuM CTIOCOOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHEHHBIX HEPABEHCTB C OJHOM IEepeMEHHOW. PelleHne cucTeM JIMHEWMHBIX
HEpaBEHCTB C OJHOW mepemMeHHOW. KBaapaTtHble HepaBeHcTBa. ['padmueckas MHTEprpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOYyHKIUH



KBagpatuunas ¢ysaknus, e€ rpadpuk u cBoiictBa. [lapaGona, KOOpOWMHATHI BEPIIMHBEI
napaboJIbl, 0Ch CAMMETPHUH TTapaOoITbL.

I'paduxn bynxmmit: y = kx, y = kx + b, y = k/ix, y =x?,y = x3, y =/x, y = |X| u ux cBoiicTsa.

YucinoBblie NOCTE10BATEIBLHOCTH U NPOTPecCHn

[lonsiTE 4YMCIOBOM IOCIIENOBATEIBLHOCTU. 3aJaHUE IIOCJIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmymoit u hopmyIoit N-ro dieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. @opmyiiel N-ro wieHa apuGMeTndecKon u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHne 4iIeHOB apu(METHYECKOW M TIeOMEeTpUYECKOH mporpeccuii Todykamu Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JInyHOCTHBIE Ppe3yJIbTATBl  OCBOGHHS TPOrpaMMbl  y4eOHOro Kypca «AnreGpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCHUTAHWE: IPOSBICHHEM HHTEpEca K IMPOIUIOMY M HACTOSIIEMY
POCCHIICKON MaTeMaTHKH, IICHHOCTHBIM OTHOIICHUEM K JIOCTHIKCHHUSIM POCCUHCKUX MAaTEMaTHKOB
U POCCHICKON MaTeMaTHYECKOW MIKOJIbI, K UCIIOJIb30BAHUIO ATHX JOCTIKECHHH B JIPYIHX HAyKax
U TIPUKJIATHBIX chepax;

2) rpasKIaHCKOe W JYXOBHO-HPABCTBEHHOE BOCIHMTAHHE: TOTOBHOCTHIO K BBIMOJHCHUIO
00s13aHHOCTEH TpaXXIaHWHA W peaM3aliil €ro NpaB, MPEACTABICHUEM O MaTeMaTHYECKHX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, NPOIEAYpP TIPaKIAHCKOTO
obmiecTBa (HampUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO dTHYCCKHX MPOOIIeM,
CBSI3aHHBIX C MPAKTHYCCKHUM TPUMEHEHHUEM JOCTHOKCHHH HAayKH, OCO3HAHHEM Ba)KHOCTH
MOpPaJIbHO-ITHYECKUX MPUHIIUIIOB B IEATEITLHOCTH YUEHOTO;

3) Tpy/0BO€ BOCIHTAHHE: YCTAHOBKOW Ha AKTHBHOE YYaCTHE B PEIICHHU MPAKTHUYCCKHX
3aJad  MaTeMaTHYeCKOW  HalpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH  MaTeMaTHYeCKOTO
o0pa3oBaHMs Ha MPOTSHKEHUH BCEH JKU3HM Ui yCIEUTHOW Mpo(deCcCHOHATBHON AeSITENbHOCTU U
pa3BUTHEM HEOOXOJMMBIX YMECHHM, OCO3HAHHBIM BBEIOOPOM W MOCTPOCHHEM WHIUBUIAYaTbHON
TPaeKTOPUHU 00Pa30BaHMS U KU3HEHHBIX IIJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX
MOTPeOHOCTEH;

4) hcTeTMveckoe BOCIHTAHWE: CIIOCOOHOCTHIO K OMOLHUOHATIBHOMY M 3CTETHUECKOMY
BOCTIPHSITHIO MaTeMaTHYECKHMX OOBEKTOB, 3ajad, PEIICHWH, PacCyKICHHH, YMEHHUIO BUJIETh
MaTeMaTHUYeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT0 MO3HAHMS: OPUCHTAINCH B ICITEILHOCTH HA COBPEMEHHYIO CHCTEMY
HAyYHBIX TPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUsS 4YElIOBEKa, MPHUPOABI U
oOmiecTBa, TOHUMaHUEM MAaTEMAaTHYeCKOH HayKH KakK cgepbl YeI0BEYEeCKOH NesTeThbHOCTH,
ATamoB €€ pa3BUTHUS W 3HAYUMOCTH Ui Pa3BUTHS IUBWIM3AIMH, OBJIAJECHUEM SI3BIKOM
MaTeMaTHKd M MaTeMaTH4eCKOH KyIbTypoill KaK CpEICTBOM IIO3HAHUS MHpPa, OBIIAJCHUEM
MPOCTEHIIMMU HABBIKAMU HCCIEA0BATEIHCKON e TEIBHOCTH;

6) pusuueckoe BocmuTaHue, GOPpMHPOBAHHE KYJbTYPbI 3I0POBbSI U 3MOLHHOHAJILHOIO
0J1aromoJIy4usi: TOTOBHOCTHIO TPUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B HMHTEPECaxX CBOETO
3JIOPOBBS, BEJICHHS 3JI0pPOBOTO 00pa3a >KM3HH (30POBOE MHUTaHUE, COANTAHCHPOBAHHBIA PEXUM
3aHATHA W OTAbIXa, peryispHas (u3nuecKas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABBIKA
pediekcum, MpU3HAHUEM CBOETO MTpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro 4YeJI0BeKa;

7) 3K0JIOTHYECKO€e BOCTIMTAHNE: OPUCHTAIIUCH HA TPUMEHCHUE MATEMATUYCCKUX 3HAHUM JUTSI
pemeHns 3a7a4 B OOJIACTH COXPAHHOCTH OKPYIKAroOIIeH Cpelbl, TUIAHWPOBAHUS TMOCTYIKOB U
OLIGHKM WX BO3MOXHBIX IOCIEACTBUI A OKpYXKaroIled cpelbl, OCO3HAHUEM TIJI00aIbHOTO
XapakTepa dKOJOTHYECKUX MPoOIeM U IyTel UX PelIeHNUs;

8) amanranusa K W3MEHMIOIIHMCH YCJOBUSM COHHAJIbHOW W NPHPOIHOH Cpebl:
TOTOBHOCTBIO K JCWCTBUSIM B YCIIOBHUSIX HEOMPEICIEHHOCTH, TOBBIIICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTHUECKYIO ACSITENbHOCTh, B TOM YHCIE YMEHUE YUYUTHCS y JPYTHX



Jroziel, MpuoOpeTaTh B COBMECTHON JIESITEILHOCTH HOBBIC 3HAHMSA, HABBIKM M KOMIIETCHIIMU U3
OIbITa IPYTHX;

HEO0XOAUMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HAHHM, B TOM uHcie (OpMYIHpPOBATH HIEH,
HOHATHS, TMIIOTE3bl 00 00OBEKTaX U SABJICHMSX, B TOM UYHCIIE paHEe HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIe pEIICHUS U JIEHCTBHUA,
(bopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIBIT.

METANPEAMETHBLIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBHS
ba3oBble Jloruyeckue AecTBUA:

BBISIBJISITH U XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKN MaTEMaTHUYECKUX 00BEKTOB, OHITUH,
OTHONIICHUN MEXIy TOHSATHSIMH, (OPMYITUPOBATH OINPEACICHUS TMOHITHH, YCTAaHABIMBATH
CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPABHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATH, (QOPMYJIHPOBATH M MPEOOPa3OBHIBATH CYXKACHUSA: YTBEPAUTENbHbIE U
OTpHIIATENIbHBIC, €TMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeYHs B (akTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPKACHHSX, TMpemjaraTb KPUTEPUU JJIS  BBISIBICHUSA
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

pa3duparh OKa3aTeNbCTBA MATEMAaTHYECKHX YTBEPXKIEHHUH (TpsMble U OT TMPOTHUBHOTO),
MIPOBOAMUTH CAMOCTOSATEIHHO HECTIOKHBIE I0KA3aTeIhCTBA MATEMAaTUYECKUX (DaKTOB, BLICTPAUBATh
apryMEHTAaIlMI0, TPHBOJIUTL TIPUMEPHl W KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBCHHBIE
paccyXJIeHHUs;

BBIOMpPATh croco0 pemieHust y4eOHOH 3aqaun (CpaBHMBATh HECKOJIBKO BapHaHTOB pEIICHUS,
BbIOMpaTh HanboIee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBble nccienoBareibckme 1eHCTBUSA:

HCIONIb30BaTh BOMPOCHI KaK HCCIENOBATENBLCKUM WHCTPYMEHT MMO3HaHUS, (OpMYIHpPOBATh
BOIPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIBHO YCTAaHABINBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY IJIaHY HECIIOXKHBIN AKCIIEPUMEHT, HEOOJIbIIOE
UCCIIEIOBAaHME TI0 YCTAHOBJIEHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro oOBEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEX]Ty COOO0M;

CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIEHUS U BBIBOABI 10 pe3yJbTaTaM MPOBEIEHHOTIO
HaOJII0/IEHUs, UCCIIEeI0BaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3Y/IbTaTOB, BHIBOJOB U
0000I1IEeHMI;

MIPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH MPEATOI0KEHUSI O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEOCTATOYHOCTh W W30BITOYHOCTh MHGOpPMAIIMU, AAHHBIX, HEOOXOTUMBIX IS
pelleHus 3aauu;

BEIOMpAaTh, AaHAM3HPOBATh, CHCTEMATU3UPOBATh M HUHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM Mpe/ICTaBICHMUS,

BEIOMpaTh (opMy TpencTaBieHHs WHGOPMAIMM W WJUIIOCTPUPOBATH peEIIaeMble 3ajadu
CcXeMaMu, IuarpaMMaMi, HHOW TpauKoil 1 nX KOMOWHAIIUSIMH;

OLICHUBATh HAA&KHOCTh WHPOpPMAIMU TIO0 KPUTEPHUSM, NPEUIOKCHHBIM YUUTEIEeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHnKaTHBHBbIE YHHBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

BOCIPUHUMATh U (OPMYJIHUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBHUSIMH U IIENSIMHU
oOmIeH s, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOK) TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pEeLIeHHsI 3a]Jaul, KOMMEHTHPOBATh MOJTYYEHHbIN PE3yIbTaT;

B Xo0Jle¢ 0OCYXJeHHus 3aJaBaTh BOINPOCHI MO CYLIECTBY OOCYKAaeMOHl TeMbl, MpOOIEeMBI,
pemaeMoil 3aauy, BBHICKA3bIBATh MM, HAIlEJICHHbIE HA MOWCK PEUICHHs], COMOCTaBISITh CBOU



CYXKICHHS C CYXIEHUSMHU IPYTHX YYaCTHUKOB JUANOra, OOHapyXHBAaTh PAa3IMUUE U CXOJCTBO
MO3UIHI, B KOPPEKTHOM opMe GOopMyIUPOBATH pa3HOTIaCcHsl, CBOM BO3PAXKECHHUS;

MPENCTaBIATh PE3YNbTAThl PEIICHHUS 3a/ladd, SKCIePUMEHTa, HCCICIOBaHUS, IPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (popMaT BBHICTYIUICHHS ¢ YIETOM 3ajau MPE3eHTALUU U 0COOCHHOCTEN
ayJUTOPUH;

MOHUMATh U HCIIOJIb30BATh NMPEUMYHIECTBA KOMAHAHON M MHAWBHIYaJbHOM pabOTHI MpuU
peleHnr y4eOHbIX MaTEMaTHYECKHUX 3a]1a9;

MPUHUMATh 1IeJb COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATh OpPraHU3alUI0 COBMECTHOMU
paboThl, pacrpeAensaTh BUIbI padoT, JOrOBApUBATHCS, OOCYKIATh MPOIECC U Pe3yNbTaT paboThl,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYXIACHUS, OOMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI ¥ JIPYTHE), BBIMOJTHITH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOM JICHCTBUS C
OpYTMMH YI€HaMHd KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMNA MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPcaJbHble YUeOHbIE 1eCTBUSA
CamoopraHu3anusi:

CaMOCTOSITENIFHO COCTAaBIISITh ILJIaH, AJITOPUTM pEIlIeHUs 3aJayu (WIK ero 4acThb), BEIOUpaATh
croco0 pemeHUs ¢ YY4E€TOM HMEIONIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh U KOPPEKTUPOBATh BApUAHTHI PEUICHUI ¢ yu€TOM HOBOU MH(OpMAIIH.
CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BIIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTara pelieHus
MaTeMaTHYeCKOM 3aa9H;

MpeIBUIIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh NPHU PELICHUU 33aJayd, BHOCUTH
KOPPEKTHUBBI B JICATCILHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE peE3yJIbTaTa JEATEIHPHOCTH TIOCTABICHHOW IIEM M YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WIJIM HEJJOCTUKECHHUSI 1IeJId, HaXOUTh OLIMOKY, 1aBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.

INMPEIMETHBIE PE3YJIBTATHBI

K xoniy o0y4yeHus B 7 kjacce o0yJaronuuics MoyquT CICIYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Yucsia 1 BbIYUCICHUSA

BbinonHATe, coueTass yCTHblE M NHCbMEHHbIE NPUEMBI, apu(pMETHUYECKHE JEUCTBUSA C
paroHaIbHBIMU YHCIIAMHU.

HaxoauTh 3Ha4eHMsI UNCIOBBIX BBIPAXKEHUN, IPUMEHATh pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIYUCIICHUS] 3HAUYEHUI JAPOOHBIX BBIPAKEHWH, COJAEpkAIIUX OOBIKHOBEHHBIE M JIECATUYHBIE
Jpoowu.

[lepexoauThb OT 0AHOM (HOPMBI 3aIMCH YUCEN K JPYroi (peodpa3oBbIBaTh IECATUUHYIO 1POOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO
IpOOB).

CpaBHUBaTh U YIOPSAJOYUBATh palliOHAJIbHBIE YUCIIA.

OxpyrisTh uncna.

BbINONMHATE NPUKUAKY W OLIEHKY pe3ysbTaTa BBIYHUCICHHM, OLEHKY 3HAUEHUH YHCIIOBBIX
BBIPAXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh NIPU3HAKU JEIMMOCTH, Pa3I0kKEeHHE Ha MHOYKUTEIN HaTypaJIbHbBIX YHCEI.

Pemarp mnpakTUKO-OPUEHTHPOBAHHBIE 33Jaud, CBSI3aHHBIE C OTHOLUIEHUEM BEIUYMH,
MPONOPLMOHAIEHOCTBIO BEJIMYUH, IPOIIEHTAMH, UHTEPIPETUPOBATh PE3YNIbTAThl pEHIeHUs 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX O0OBEKTOB.
AuiredpanyecKkue BbIpasKeHUs1

Hcnonp30Bare anreOpandeckylo TEPMHUHOJIOTHIO U CUMBOJMKY, NPUMEHATh €€ B Ipolecce
OCBOEHUS y4eOHOr0o MaTepuara.

HaxoauTh 3HaueHns OYKBEHHBIX BBIPAKEHUN NIPU 33/JaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

BoinmonHATe mpeoOpazoBaHusl LENOr0 BhIPAXKEHHS] B MHOTOWIEH IPHUBEIEHHEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.



BbINOMHATE YMHOXKEHHE OTHOYJIEHA HA MHOTOYJIEH M MHOTOWJIEHA HA MHOTOWIEH, IPUMEHATh
dbopMyIbl KBaJipaTa CyMMBI U KBajipaTa pa3HOCTH.

Ocy1iecTBIATh pa3yioKeHNE MHOTOWICHOB HA MHOYKUTEIH C MMOMOIIIBIO BEIHECEHUS 32 CKOOKHU
o0lIero MHOMHUTENS, TPYIIUPOBKU CJaraéMblX, MNOPUMEHEHUS (GOPMYyT COKPAIIEHHOTO
YMHOXEHHUS.

[IpumensTh MpeoOpa3oBaHrs MHOTOUYICHOB JJISl PEIICHUS Pa3IMYHbIX 33]a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEaTbHON IPAKTHKHU.

Hcnonb30BaTh CBOICTBa CTENEHEl ¢ HaTypaJbHBIMHU IOKa3aTeNs MU AJisi IpeoOpazoBaHUs
BBIPAXKEHUI.

YpaBHeHusI 1 HEPaBEeHCTBA

Pewate nuHEHBIE ypaBHEHUsI C OJHOM IEPEMEHHOM, NMPUMEHsS MpaBHiia Iepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIbHOMY eMy. IIpoBepsiTh, sBiI€TCS M YHUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTUHEHHBIX YPABHEHUI U UX CUCTEM.

[TonOupars mpuMepsl Mmap YUCell, SBISIOIMIUXCS PEIIeHWEM JMHEHHOro ypaBHEHUS C JBYMs
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM MJIOCKOCTU TpaduK IMHEHHOTO YPaBHEHHUS C IBYMsI IEPEMEHHBIMH,
HOJIB3YSACh TPAaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YpaBHEHUSI.

Pemate cuctembl ABYX JHMHEHHBIX YpaBHEHHIl C JABYMsI IEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocTaBisATh U pelaTh JMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH MO YCIOBUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJTYYEHHbIN pe3ynbTar.
DOyHKIUHA

N300paxkaTh Ha KOOPAMHATHOMN MPSMOW TOYKH, COOTBETCTBYIOIIUE 3a/JaHHBIM KOOpPIUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATH YHCIOBbIC IPOMEXKYTKU Ha alreOpanveckoM si3bIKe.

OTmeyaTh B KOOPJMHATHON TUIOCKOCTH TOYKH I10 33JJaHHBIM KOOPAMHATAM, CTPOUTH rpaduku
nuHeHbIX QyHKkuuid. CTpouTh Tpaduk GyHKIUU ¥ = |X|.

OnuceiBaTh ¢ NOMOIIBIO (PYHKIIMHA W3BECTHBIE 3aBUCUMOCTU MEX]y BEJIMYMHAMM: CKOPOCTb,
BpEMsl, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOIUTENLHOCTh, BpeMs, 00BEM pabOThI.

HaxoauTs 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apTryMEeHTa.

[TonumaTh rpaduueckuil crnocoO MpeACTaBICHHUs M aHaidu3a WHGPOpPMAalUU, U3BIEKaTh U
MHTEPIPETUPOBATh MHPOPMALIHMIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

K xoniy o0y4yenus B 8 kiacce o0yJaronuiics MoyquT CIEAYIONTUE TPEIMETHBIE PE3YJIbTATHI:
Yucsia v BbIYUCICHUSA

Wcnonp30BaTh HayalbHBIE NPEJICTABICHHUS O MHOXECTBE JIEUCTBUTENBHBIX YHCEN IS
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYHCICHUHN, H300pakaTh [EHCTBUTENIBHBIE YHUCIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpumeHsTh MOHATHE apu(METHIECKOTO KBAAPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCIIONIb3YSl TIPU HEOOXOIMMOCTH KaJbKYJSATOp, BBIIOJHATH MPeoOpa3oBaHUS BBIPAKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Wcnonb30Bath 3anmucu OOJIBIINX U MAJIBIX YUCEI C TIOMOIIBIO JECSITUYHBIX Ipo0el U cTerneHen
gyucina 10.

AuiredpanyecKkue BbIpasKeHUs

[IpuMeHSATh TOHATHE CTENEeHW C IeNbIM II0Ka3aTeleM, BBINOIHATE MPeoOpa3oOBaHUS
BBIPKEHMM, COAEPIKALUX CTEIEHH C LIEJIBIM ITOKA3aTeNIEM.

BBIIOTHATE TOXKAECTBEHHBIE MTPeoOpa3oBaHus pallMOHATBHBIX BBIPAKEHHU Ha OCHOBE TIPABHLII
JEeNCTBUI HaJl MHOTOWIEHAMHU U aJireOpandyecKuMH IpOoOsiMU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh nmpeobpa3oBaHusl BRIPAXKEHUN IS PEIlIeHUsl pa3IUYHbIX 3a7ad U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEAIIbHON IIPAKTUKH.

YpaBHeHus1 M HEpaBEHCTBA

Pemiate nuHeiHbIe, KBaipaTHbIE YPABHEHUS U pAallUOHATIbHBIE YPABHEHUS, CBOIAILINECS K HUM,

CUCTEMBI JIByX YpaBHEHHH ¢ JBYyMsI IEPEMEHHBIMHU.



IIpoBOANTHL IPOCTEHIINE UCCICNOBAHMSA YPABHEHUN U CUCTEM YPABHEHHUM, B TOM YHUCIE C
IPUMEHEHHEM IrpaUuecKUX MpeICTaBIeHUH (YCTaHaBIMBATh, UMEET JIM yPaBHEHUE UM CUCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

IlepexoauTh OT clIOBECHOM (hOPMYIMPOBKH 33/1a41 K €€ anredpandeckoi MoJiesy ¢ MOMOIIbIO
COCTaBJICHUSl ypPAaBHEHUS WM CHUCTEMbl ypaBHEHUM, HHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM IOIy4YECHHBII pe3yJbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISl CPABHEHMSI, OLEHKM, pEIIaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh IpadUUEcKyl0 WIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUUHA

IToHnMaTh ¥ UCNONB30BaTh (PYHKIIMOHAIBHBIE MOHATUS U A3BIK (TEPMUHBI, CUMBOJIMUYECKUE
0003HauEeHHMST), ONPECIATh 3HaUCHUE (DYHKIIUU TI0 3HAYEHUIO

apryMeHTa, OIpeJeNsaTh CBOMCTBA (PYHKIMHU 1O e€ rpaduky.

Crtponth Tpadukn >1eMeHTapHbIX GyHKImi Buga: ¥ = kix, y=x2,y=x3y =+x, y = ||
OIKCBIBATH CBOMCTBA YMCIOBOM (PYHKLIUU 110 €€ rpaduKy.

K koH1y 00ydeHus B 9 kiaacce 00ydaromuiics MOIyduT CIeIyIONUe peIMETHbIE Pe3yIbTaThl:
Yuciia ¥ BbIYHMCICHHSA

CpaBHUBaTh U YNOPSAJOYUBATh PALMOHAJIBHBIE U UPPALMOHAIIBHBIC YHCIIA.

Beimonuate apudmernyeckue AEWCTBUS C pallMOHAIbHBIMU YHUCIAMH, COYeTas YCTHbIE U
NUCbMEHHBIE TPUEMBI, BBHIIIOJIHATH BBIUUCIEHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxoauTe 3HaueHUs CTENEHEW C LEJIbIMM IOKAa3aTeJIsIMM M KOPHEW, BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BbIPAKEHUH.

OKpyrJATh AEUCTBUTEIBHBIC YUCIIA, BBIIOJIHATH IPUKUIKY PE3YyJIbTaTa BBIYUCICHUM, OLIEHKY
YHUCJIOBBIX BbIPAKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemarp nuHEiHbIE U KBaJipaTHbIE YPaBHEHUS, YPaBHEHUS, CBOASAIIMECS K HUM, IpOCTeine
JIpOoOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemarp cucremMpl OBYX JMHEWHBIX YpaBHEHUN C JIByMSI NEPEMEHHBIMM U CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE SABIIACTCS JIMHEUHBIM.

Pemarh TekcTOBBIE 3a/1a4M ANreOpandeckuM CIoCOOOM € MOMOILBIO COCTABICHUS YPaBHEHUS
VI CUCTEMBI IBYX YPaBHEHUH C IByMs IIEPEMEHHBIMH.

[IpoBoNTHE mpOCTEHIINE MCCIENOBAHMS YPABHEHUN M CHUCTEM YPABHEHHUM, B TOM YHCIE C
IpUMEHEHHEM IrpaduyecKux MpeicTaBleHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UIIH CUCTEMA
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoUee).

Pemrate nuHeliHbIC HEpAaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, N300pakaTh PELIEHNE HEPABEHCTB
Ha YKMCIIOBOM IIPSMOM, 3aIIMCHIBATh PEIICHHE C TIOMOIIBI CUMBOJIOB.

Pemarp cucTemsl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUYAIOLIUE KBaJApaTHOE
HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOM MPSAMOM, 3alMCHIBATh
pELIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELIEHUH Pa3IMUHBIX 3a/au.

DOyHKIUHA

PacnioznaBath QyHKIIMM U3y4eHHBIX BHIOB. [lOKa3piBaTh CXeMaTHUYECKU DPACIIOIIOKEHHE Ha
KOOPJMHATHO# II0CKOCTH rpadukoB Gpynkiuil Buga: y = kx, y =kx+ b,y =k/x,y = axZ+bx+c, y
=x3, y =vx, y = |x|, B 3aBHCMMOCTM OT 3HaueHM# KOd((HIMEHTOB, ONMMCHIBATH CBONCTBA
GyHKIHIA.

Ctpouth M u300pakaThb CXEMaTHUECKH TIpadUKd KBAJAPATUYHBIX (QYHKIUH, ONHUCHIBATH
CBOICTBa KBaJIpaTUUHbBIX (PYHKUIUN MO UX rpauKam.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKLHUIO 1O (GopMylie, IPUBOIUTH MPUMEPHI KBaJAPaTUYHBIX
GbyHKIMHI U3 peanbHON )KU3HH, (PU3HKH, TEOMETPHUH.

YucioBble MOCIE10BATEILHOCTH H IPOrPecCUH

Pacrio3naBaTh apu(pMETHUECKYyI0 W T€OMETPUYECKYIO0 IMPOTPECCHU IMPHU Pa3HBIX CHOcoOax

3a/1aHusl.



BBIIONMHATE BBIYUCIICHUS C HWCIOJIB30BaHWEM (OpMYyT N-TO wWieHa apu@MeTHUecKoll u
T€OMETPUUYECKON TPOTrPECCUi, CYMMBI MIEPBBIX N YJIEHOB.

N300paxaTh 4YIeHBl MOCIEAOBATEIHPHOCTH TOYKAMHU Ha KOOPAWHATHOW IJIOCKOCTH. Permarthb
3a/1a4M, CBSI3aHHBIE C YKMCJIOBBIMH MOCJIEIOBATEIBHOCTSIMHU, B TOM YHCIIE 33Ja4d U3 peajibHOU
JKU3HU (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, TU(PPOBBIX TEXHOIOTHA).
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