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NMOACHUNTEJIbHAA 3ATNNCKA

Pabovast mporpamMma OoCHOBHOrO 00mIero oOpa3oBaHusi y4eOHOro mpeamera «Areépa» cocrasieHa
Ha OCHOBE!
- ®enepasbHOTO TOCYAApPCTBEHHOTO O0Pa30BaTENbHOIO CTAHAAPTa OCHOBHOTO — OOIIEro oOpa3oBaHHS
(yTB. mpuka3zoM MunmcrepcTBa oopaszoBanusi 1 Hayku P® ot 17 .12.2010 r. N 1897, (c usmeHeHusIMu)

-DenepanbHOil 00pa30BaTENBHOM MPOrpaMMbl OCHOBHOTO 0O0ILEro oOpa3oBaHUs, YTBEPXKIECHHON
npukazoM Munnpocseuenust Poccun ot 18.05.2023 Ne 370;
-OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 0011er0 00pazoBanus MBOY «JICOII»
-ABTOpPCKOI MporpaMmbl 1O MaTeMaTHKe Ui  00IIeoOpa3oBaTeNbHBIX YUpeKIACHUH. Martemaruka:
nporpammsbl: 5-9 kmaccer / A.I'. Mepsinsik, B.b. TTononckuii, M.C. Sxup, E.B. Bynko. — M.: Benrana-
I'pad, 2012. — 112 c.

PaGouas nmporpamma peanusyercs ¢ nomoiupo YMK:

-Mepznsk A. T'., Tlononckmit B. b., Sxkup M. C. «AnreOpa: 8 kiacc:». Y4eOHUK iist
o0mieoOpa3zoBarenbHbIX opranusanuii; M.: Benrana-I'pad,
-Mep3msik A. T'., Ilononckuii B. b., fAxup M. C. «Anrebpa: 9 xmacc:». YueOHUK 1Jis
o0meoOpa3oBarenbHbIX opranuzanuii; M.: Benrana-I'pad,

Anre0Opa sBIS€TCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO 00Iero oOpa3oBaHHWsA: OHA
o0OecrieuynBaeT H3y4YCHHE JPYTUX JTUCHUIUIMH, KaK EeCTECTBEHHO- HAy4YHOro, TaK U
TYMaHUTAPHOTO IMKIIOB, €€ OCBOCHHE HEOOXOIMMO IS MPOJOJLDKEHUs] 00pa3oBaHUs U B
MOBCEIHEBHON >kM3HU. Pa3zBuTue y oOydaromuxcsi Hay4yHbIX TMPEACTaBICHUH O
MPOUCXOXKJCHUM U CYIIHOCTH ajreOpanyeckux aOCTpakiuif, crmocode OTpakeHUs
MaTeMaTHYECKOM HAyKOW SBJIGHMM | TPOILECCOB B MPUPOAC M 0OIecTBe, pPoJu
MaTeMaTUYeCKOr0 MOJICTUPOBAHMS B HAYYHOM IIO3HAHMM M B TPAKTHKE CIOCOOCTBYET
(hOopMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS M KAYECTB MBIILICHUS, HEOOXOAUMBIX IS
ajanTalud B COBpPEMEHHOM IdpoBoM oOmiecTBe. M3yueHue anreOpbl oOecrneunBaeT
pa3BUTHE yMEHUS HaOII0JaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBITIUICHUS, CTIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBUSA
U BBIBOJBI, (GOpMYIHpoBaTh yTBepkaeHus. OcCBOoeHHE Kypca aireOpbl oOecredrBaeT
pPa3BUTHE JIOTUYECKOTO MBIIIJIEHUS OOYYarOlIUXCsA: OHU HCMOJB3YIOT JCAyKTUBHBIC W
WHJIYKTUBHBIE PacCyXJICeHHUs, O0O0O0OIIeHHe U KOHKPETH3alluio, aOCTparupoBaHUE U
ananoruto. OOyueHue anreOpe MpearnoyiaracT 3HAYUTENBHBIA O00BEM CaMOCTOSITEIBHOU
JESATETPHOCTH OOYyYaIOMUXCs, TMO3TOMY CaMOCTOSITEIbHOE PEIICHUE 3a/1ad  SBISeTCA
peanu3anuen AesITeIbHOCTHOTO IPUHITUIIA O0yUCHHUS.

B crpykType mporpamMmpl yueOHOro Kypca «Anredpa» i  OCHOBHOTO OOIIETo
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEPKaTEIbHO-METOANYECKHUE TUHUH: «Yucna u
BBIYUCIICHUS», «AJTeOpandeckue  BBIPAKEHUS», «YPAaBHCHHS H  HEPABEHCTBAY,
«Dynkium». Kaxmas U3 3TUX COAEPKATEIbHO-METOAWYECKUX JIMHUM pPa3BUBACTCA Ha
OPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJEHCTBY C IPYTMMU €ro JIMHUSAMU. B xozne
U3y4YeHUs ydyeOHOro Kypca OOy4alolmuMcs MPUXOJUTCS JIOTUYECKH PaCCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B IporpamMmy y4eOHOTo


https://base.garant.ru/197127/

Kypca «Ainredpa» BKIOYEHbI HEKOTOpPbIE OCHOBBI JIOTUKH, MpPEICTAaBIECHHBIE BO BCEX
OCHOBHBIX pazlieJlax MaTeMaTU4YeCKOro oOpa30BaHUS U CIOCOOCTBYIOIIME OBJIAJICHUIO
0Oy4aroIMMUCS OCHOB YHHMBEPCAJIBHOIO MaTeMaTW4YecKoro s3bika. CopepkaTenbHOu u
CTPYKTYpPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Airedpa» sIBIsIETCS €ro MHTErPUPOBAHHBIMN
XapaKkTep.

Coneprxanue nuHuM «Hucsaa 1 BEIYUCIECHUS» CIIYKUT OCHOBOM IS TaJIbHEUIIErO U3yUYeHUs
MaTEMaTHKH, CHOCOOCTBYET PpAa3BUTHIO y OOYyYaIOIIUXCS JIOTHYECKOrO MBIIIICHUS,
(GbOpMUPOBAHHUIO yMEHMSI TOJB30BAThCSA ANTOPUTMAMM, a Takke MPUOOPETEHHUIO
MPAaKTUYECKUX HABBIKOB, HEOOXOJMMBIX JUIsl MIOBCEIHEBHOW KW3HU. Pa3zBuTHE MOHATHS O
YHUCJIe HAa YPOBHE OCHOBHOIO 00mIeEro oOpa3oBaHMsI CBS3aHO C pAIlMOHAIBHBIMU U
UppALMOHATIFHBIMHU YHCIIaMH, (OPMUPOBAHUEM

MPEACTABIICHUA O JEHCTBUTEIHLHOM 4YHCIIC. 3aBEPIICHHE OCBOCHUS YHWCIOBOW JIMHUU
OTHECEHO K CpeiHEMY 00111eMy 00pa30BaHUIo.

Cognepxkanue IBYX aireOpamdeckux JUHUM — «AJreOpanueckue BBIPAKEHUSD U
«YpaBHEHHSI W HEPaBEHCTBA» CIOCOOCTBYeT (OPMUPOBAHUIO Yy  OOYYaIOMIUXCS
MaTeMaTUYeCKOro arapara, HeOOXOUMOTro /i PelIeHUs 3aJad MaTeMaTHUKH, CMEKHBIX
MpPEAMETOB M TMPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOTO 0O0IIEro
oOpa3zoBaHMsl Y4YCOHBIH MaTepHan TPYIHAPYETCS BOKPYT PAIMOHATBHBIX BBIPAKECHUU.
Anrebpa JAEMOHCTpUPYET 3HAUYCHWE MaTEMaTHKH KaK s3bIKa JUISI  TOCTPOCHHS
MaTeMaTHYeCKUX MOJIeJIeH, OMMCaHUs TMPOIECCOB U SBICHUU peallbHOTO Mupa. B 3amaunm
oOydeHus anreOpe BXOAAT TakKe JajbHEHIee pa3BUTHE aJITOPUTMHUYECKOTO MBIILUICHUS,
HE0OXOAMMOr0, B YaCTHOCTH, ISl OCBOCHUS Kypca MH(GOPMATHKH, U OBJIAJICHUE HaBbIKAMU
JIEAYKTUBHBIX paccykneHmid. [IpeoOpa3oBaHme CHMBOJBHBIX (opM  crmocoOCTByeT
Pa3BUTHIO BOOOpaXEHUS, CIIOCOOHOCTEH K MaTEeMaTHUYEeCKOMY TBOPUYECTRBY.

Conepxkanve (PyHKIIMOHATHHO-TPAPUYECKON JIMHUM HAIEJICHO Ha TMOJIYy4YeHUe
oOyJaromuUMHUCA 3HAHUM O (PYHKIMSIX KaK BaXHEHUIIEH MaTEeMaTHYECKOHW MOJICITH IS
OMHCAHMS M MCCIICIOBAHUS PA3HOOOPA3HBIX MPOIECCOB U SIBJICHUI B MPUPOJICHU OOIIECTBE.
N3yuenne martepuasia CcriocoOCTBYET PA3BUTHUIO Y OOYYArOIIMXCSl YMEHHUS HCIOIh30BaTh
pa3IUYHBIC BBIPA3UTEIBHBIC CPEIICTBA S3bIKA MAaTEMATHKU — CJIOBECHBIC, CUMBOJIMUYCCKHE,
rpaduueckue, BHOCUT BKJIaa B (OpMUpOBAHHE MPEACTABICHUA O POJIM MaTeMAaTHKH B
Pa3BUTHH [IUBUIN3AIMN U KYJIbTYPHI.

CornacHo yueOHOMYy IUIaHy B /-9 Kjaccax H3ydaeTcsi Y4YeOHBIH Kypc
«Anredpa», KOTOPBII BKJIIOYAET CICAYIOIINE OCHOBHBIC pa3/ieibl COJACPKaHUS:

«Hucna U BBIYUCICHUS», «ANreOpandeckue BBIPAKCHHS», «YpPaBHEHUS U
HEpaBEHCTBA», « DyHKIIUN.

Ha uzydenne yueOHoro xypca «Anredpa» orBoautcst 306 wacoB: B 7 kiiacce

— 102 yaca (3 gaca B Hememo), B 8 kimacce — 102 yaca (3 yaca B Heaenio), B 9ximacce —
102 4gaca (4 gaca B Heneno).Bxoaut Mmarepuai kypca « BepoITHOCTh M CTAaTUCTHKAY.



COOEP>XAHWVE OBYUEHWNA
7 KNACC

Uuncna v BblUMCIEHNA

Jlpobu OOBIKHOBEHHBIE M JECSITUYHBIC, MEPEX0] OT OJHON (OPMBI 3amucu
npobeit k gpyroi. IloHsiTue palMoHANBHOTO YHCIA, 3alUCh, CpPaBHEHUE,
yOOPSAIOYMBAHUE  pPAlMOHATIBHBIX  4YHcel. ApudMeTrhyeckue JeHCTBUS C
palMOHAJIbHBIMU YHCIIaMU. PeleHue 3a1ay u3 peajabHOM IPAKTUKU HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJdbHBIM I[IOKA3aTEJNEM: OIpEAeSieHue, NpeoOpa3oBaHUe
BBIPKEHHUII HA OCHOBE OIPEAEIICHHUS, 3alUCh 0OJbIIMX Yucen. [IponenTsl, 3anuch
IPOLIEHTOB B BUJE ApoOU U JIpoOU B BUAE MNPOLEHTOB. Tpu OCHOBHBIE 3a7a4yd Ha
IIPOLICHTHI, pELICHUE 3a/1a4 U3 PEAIbHOU IIPAKTUKH.

IIpyuMmeHeHue NPU3HAKOB  JIEJIMMOCTH, PaA3JIOKEHHE HA  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBHCcHMMOCTH, B TOM 4ucie Opsmas W oOpaTHas
IIPOIIOPLIMOHAIIBHOCTH.

AnrebpanyecKine BblpaXKeHMS

IlepemeHHBIE, UNCIIOBOE 3HAUEHUE BBIPAXKEHUS C MEPEMEHHOM. JlomycThmbie
3Ha4YEeHUSA NepeMeHHbIX. lIpeacTaBienne 3aBUCUMOCTHA MEXy BEIMYMHAMU B BUJE
dbopmybl. Beruncnenus no popmynam. [IpeobpazoBanre OYKBEHHBIX BBIPAKCHHI,
TOXX/IECTBEHHO paBHbIE BBIPAXEHUS, TMpaBUiia MNpeoOpa3oBaHHUs CyMM U
MIPOU3BEJCHUH, MPABUIIA PACKPBITUS CKOOOK U TPUBEACHUS MOJOOHBIX ClaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowieHsl 1 MHOTOWIeHbl. CTeneHb MHOrousieHa. CloKeHue, BIYNTAHMUE,
YMHOXXEHHE MHOIo4iIeHOB. DOopMysbl COKpALIEHHOIO YMHOXECHUA: KBaApar
CyMMbl W KBajgpar paszHocth. DopMmyna pa3HOCTH KBaaparoB. Pasnoxenue
MHOT'OYJIEHOB Ha MHOKUTEJIN.

YpaBHeva N HEPaABEHCTBaA

VYpaBHeHUE, KOpEHb YypaBHEHHS, NpaBWiIa MpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCWJIBHOCTb YPABHEHUM.

JIuHeiHOe ypaBHEHHME C OJHOM IEPEMEHHOW, YHUCIO KOPHEH JIMHEHMHOIO
YPaBHEHMS, PELUICHUE JHMHEHHbIX YypaBHeHUU. (CoOCTaBI€HUWE YpABHEHHM IO
YCJIOBHIO 3a7ja4uM. PenieHrne TEKCTOBBIX 3a/1a4 C MOMOILBIO YPaBHEHHUI.

JIuneitHoe ypaBHEHUE C ABYMs MEPEMEHHBIMU U ero rpaduk. Cucrema IByx
JIMHEMHBIX YpPaBHEHUW C JAByMs IIepeMEHHbIMU. PemeHune cucreM ypaBHEHUM
cnocoboMm mojacTaHOBKU. [Ipumepbl pelmieHus: TEKCTOBBIX 3aJady C MOMOUIBIO
CHUCTEM YPaBHECHUM.

PYHKLUMN



Koopaunara Touku Ha npsimoil. UncnoBele mpoMexxyTKU. PaccTosiHue Mex Iy
JIBYMsI TOUKaMU KOOPAUHATHOM ITPSMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. AbGcuucca U opAauHaTa
TOYKHM Ha KOOPAMHATHOM miiockocTu. [Ipumepsl rpadukoB, 3ajaHHBIX (GOpMYJIaMu.
UYrenue rpaduxoB peanabHbIx 3aBucuMOcTeil. Ilomstue ¢ynkuuu. ['paduk
¢bynkun. CpoiictBa ¢ynkiuil. Jluneitnas ¢ynkuus, e€ rpaduk. ['padux dyHkmm
y = |X|. I'paduueckoe pemieHne ITHHEHHBIX YpaBHEHUH M CUCTEM JIHMHEHHBIX
YPaBHCHUU.

8 KJTACC

Uuncna v BblUMCIEHNA

KBagpatHeiii kopeHb u3 uucina. [loHstue 00 uUppalMOHAIBHOM YHCIIE.
JlecaTnuHble TPUOIMKEHUST UppAlMOHANBHBIX yncen. CBOMCTBA apu(PMETUUECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOpPa30BaHUIO YMCIIOBBIX BBIPAKCHUI
Y BBIYUCJICHUAM. J{eiCTBUTEIbHBIE YUCIIA.

CreneHb € 1IeIbIM TOKa3aTeNneM 1 €€ cBorcTBa. CTaHaapTHAS 3aMUCh YHCIIA.

AnrebpanyecKine BblpaXKeHWS

KBampaTHbiii  TpéxwiieH, pa3loKEHUE KBAJAPATHOrO TPEXWIEHA  Ha
MHOHUTEIIH.

AnreOpanveckass JpoOb. OCHOBHOE CBOWCTBO ajredpanveckoil poOwu.
CnoxeHue, BBIUMTAHHE, YMHOXKECHHE, JCJICHUE aireOpandeckux ApoOer.
PannonanbHbie BBIpRXXEHUS M UX TPEOOpa3oBaHuE.

YpaBHEHUA N HepaBeHCTBa

KBagpatHoe ypaBHeHue, QopMyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienne ypaBHEHUH, CBOASIIIUXCSA K JUHEUHBIM U KBaJPATHBIM.
[Ipocreiinme ApoOHO-paIIMOHATIBHBIE YPABHEHHUS.

['paduueckas nHTEpIpETALMST YPAaBHEHUH C JBYMSI MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX ypaBHEHUW C JBYMsS IepeMeHHbIMU. [IpuMepsl peuieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 33724 alireOpandecKuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEMHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DPYHKUNN

[lonsitue ¢ynkuuu. OONacTh ONpeAeNeHUsT W MHOXKECTBO 3HAYEHHI
dbynakuun. CiocoOs! 3a1anus QyHKITUH.

I'padux pynkuu. Urenue cBoiicTB pyHkunu no e€ rpaduxy. Ipumepst
rpadukoB QyHKIKN, OTPAXKAIOLINX PEATbHBIE MTPOLIECCHI.



OYHKIIUY, ONHCHIBAIONIINE TMPSAMYI0O U OOpaTHYIO MPOMOPIIMOHAIBHBIS
3aBHCHMOCTH, HX rpaduku. OyHkiun Y = X2, y = X3, y = Vx, y=|x|. [paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHHIA.

9 KJTACC

Uuncna v BblUMCIEHNA

PanmonaneHble ymcia, UppalMoOHalIbHbIE YHCIa, KOHEYHbIE U OECKOHEUHBIE
JECATUYHBIE ApoOU. MHOXKECTBO AEUCTBUTEIBHBIX YUCEI, IEHCTBUTENIBHBIE YUCIIA
KaKk OEeCKOHEUHbIe JIeCATHUHBIE IpoOu. B3anmMHO OJHO3HAYHOE COOTBETCTBUE
MEKly MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPAUHATHOU MPSIMOM.

CpaBHeHHE JIEHWCTBUTENBHBIX uHCeN, apU(PMETHUYECKHE JIEHCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpYKAIOIIETO MHpPA, AJIUTEIBHOCTh IPOIECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnmx€HHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NpuOnmkeHusi. OKpyrieHue
yucel. [Ipuknaka u oeHka pe3yapTaToB BRIYUCICHUM.

ypaBHEHI/IFI N HepaBeHCTBa

JInnelinoe ypaBHeHue. Pemienue ypaBHEHHM, CBOASAIIMXCS K JIMHENHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHEHUH, CBOIAIIMXCSA K KBaApPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pemieHus ypaBHEHUM TPETbE U YETBEPTOMN
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne apoOHO-pallMOHANIBHBIX ypaBHEHUH. PellleHne TeKCTOBBIX 3aaay
anredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMs MepeMeHHbIMU U ero rpaduk. Pemienue cucrem ABYX
JIMHEWHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU. Perenue cucrem AByX ypaBHEHUN,
OIHO M3 KOTOPBIX JIMHEWHOEe, a JApyroe — BTOpod creneHu. [ 'paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMH.

Pelienrie TeKCTOBBIX 3aa4 aJIreOpaundecKuM CIIoCOOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOUW mepeMeHHOM. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KBaapaTHble HEpaBEHCTBA.
['padmyeckas wHTEpHpeTalds HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMS
IIEPEMEHHBIMH.

PYHKLUMN

KBagpatuunas pyukmus, e€ rpaduk u cBorictsa. [lapabomna, koopauHaTHI
BEPIIMHBI 1apadoJIbl, 0Cb CHMMETPUU NapadOJIbL.

I'padukn byskmmii: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |x| u ux
CBOWCTBA.

UuncnoBble nocneaoBaTeIbHOCTM U MPOrpeccumn



[IonsiTHE 4YKMCIIOBOM IIOCIENOBATENBHOCTU. 3aJaHHUE IIOCIIEI0BATEIBLHOCTH
pPEeKyppeHTHOH opMyIoit u GopMyIoi N-ro dieHa.

ApudmeTrnueckas U reomerpuueckas nporpeccud. @opmysibl N-ro ujaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCuid, CyMMBbI IIEPBBIX N YICHOB.

N3o00paxenne wieHOB apu(pMETHUYECKOW M TEOMETPHUECKON Mporpeccuit
TOYKaMH Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHEWHBIM M OKCIOHEHUHUAJIBHBIA POCT.
CnoxHbIE IPOLEHTHI.

Copnepxanue Kypca «BeposSTHOCTb U CTaTUCTUKA
8 K/IACC

[IpeacTaBienue JaHHBIX B BUJE TaOIUII, TUarpaMm, TpaduKos.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, IOAMHOXKecTBO. Omnepanuu Hax
MHOKECTBaMU: OOBEIMHEHUE, MepeceueHue, nomnoiaHeHue. CBolcTBa omnepanui
HaJl MHOXXECTBAMU: IIE€PEMECTUTEIIBHOE, COYETATEIbHOE, PaCIpEeACIUTENBHOE,
BKIIOYEeHUs. Mcnonb30BaHME TpaUyecKoro NpPeICTaBICHUS MHOXKECTB I
ONMCAHUs PEaJIbHBIX MPOLIECCOB U SIBJICHUMN, IIPU PELICHUU 3a/1a4.

N3mepenne pacceuBaHus AaHHBIX. /lucniepcus M CTaHIApTHOE OTKIOHEHUE
YHUCJIOBBIX HA00OPOB. JlarpamMmma paccerBaHusI.

DneMeHTapHble COOBITUSL  chaydaitHoro ombiTa. CiydailHble  COOBITHS.
BepositHocTi  coObITHii. OmBITBI ¢ PaBHOBO3MOXKHBIMU  3JI€MEHTapHBIMU
coObITusiMU. CiyyaliHblil BbIOOp. CBS3b MEXIY MajJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolcTBa JI€pEBBEB: EIUHCTBEHHOCTh MYyTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBSA3b MEXJY YMCIOM BEpIIMH M uuciaoMm pedep. IIpasuio
yMHOeHHMs. Penienne 3a1a4d ¢ noMouIbto rpagos.

[IpotuBomnomnoxueie coObiTus. Juarpamma Oiinepa. OObeAWHEHHE U
nepeceueHne  coObiThil. HecoBmectHbie  coObiTusi. @opMmyna  CIOXKEHUSA
BEPOSITHOCTEW. Y CJIOBHAas BEPOSATHOCTh. lIpaBuino ymHoxkeHus. HesaBucumblie
coObITus. [Ipencrapnenue skcrepuMenTa B BUjie AepeBa. Perienue 3a1a4 Ha

HaxXO0XXJICHUE BEPOSTHOCTEH C MOMOIIBIO JIepeBa CIY4ailHOTO AKCIEPUMEHTA,
nuarpamm Ditnepa.
9 KJ/TACC

[IpeacraBnenrie nMaHHBIX B BUAE TaOmWI, JuarpamMMm, TpaduKoB,
WHTEpHIpeTanus JaHHBIX. UTeHue u mocTpoeHue Tabauil, nuarpamm, rpadukoB 1o
pEATBHBIM JaHHBIM.

IlepecranoBku u pakropuan. CoyeTaHus U 4YUCIO coueTaHuil. TpeyroJbHUK
[Tackains. Pemenue 3a1a4 ¢ MCronb30BaHUEM KOMOWHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CiiydailHbIA BBIOOp TOYKM M3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 JYyTH OKPYKHOCTH.

Hcneitanne. Ycenex um Heyaada. Cepusi MCIBITAaHUM 10 NEPBOro ycrexa.
Cepust ucnbiTannii bepHyiu. BeposSTHOCTH COOBITMH B CepUM  HMCIBITAaHUN



bepnyiu.

CrnydaiiHas BeJIMYMHA WM PACHpPEIEICHUE BEPOATHOCTEM. MaremaTtnyeckoe
oxkumanue u gucnepcus. [Ipumepsl  MareMaTM4ecKOro OXHUIAHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBI. MaTreMaTH4eCcKOe OXKHMIAHUE U
JUCIIEPCHST  CIy4allHOM BEJIIMYMHBI «YHCIO YCIIEXOB B CEPUM HCIIBITAHUU
bepuymnm.

[TonsiTue o 3akoHe OONBIIMX YMcell. MI3MepeHne BEpOSITHOCTEN C MOMOILBIO
yacToT. Posib 1 3HaueHune 3akoHa OOJIBIINX YHCEN B IPUPOJE U OOIIECTBE.

NMNAHNPYEMbBIE  PE3YJIbTATbl OCBOEHUA  TPOIPAMMDbI
YYEBHOIO KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOIO
OBLEINO OBPASOBAHNA

JIMYHOCTHDbIE PE3YJIBTATDI

JINYUHOCTHbIe pe3ynbTaTbl OCBOEHHUS NPOrpaMMbl yuyeOHOro Kypca
«Anredpa» XxapaKTepU3yHOTCH:

1) NaTpMoOTNYECKOEe BOCNIUTaHME:

IIPOSIBJICHUEM HHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHHCKOU
MaTE€MaTUKH, LEHHOCTHBIM  OTHOLIEHHEM K  JOCTHKEHUAM  POCCHUICKHX
MAaTEMATHUKOB U POCCHUMCKOM MAaTeMaTUYE€CKOW IIKOJIbI, K HMCIOJb30BAHUI ITUX
JOCTHKEHHUM B IPYTMX HayKaxX WM NPUKIaJHbIX cepax;

2) rpaXkaHCKOe N AyXOBHO-HPaBCTBEHHOE BOCMMTAHWE:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEN TpaKJaHWHA U Peau3aliu ero
npaB, IMpPEACTAaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (PyHKIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, MPOLELYp PakJaHCKOTO o0liecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TMPAaKTHYECKUM IPUMEHEHUEM JOCTH)KEHUN HAyKH, OCO3HAHUEM BaKHOCTU
MOPaIbHO-3TUYECKUX IPUHLHUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TPyLOBOE BOCMUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE B pEIICHUM NPAKTUYECKUX 3a1a4
MaTE€MaTUYeCKOM HaIpaBJIC€HHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
oOpa3oBaHUsI HA MPOTSKEHUU BCEU XKU3HM [IJIsl YCHEIIHOW MpodecCHOHaTbHOMN
JESITEIbBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM UHJMBUIyaIbHOW TPAEKTOPUU 00pa30BAHMS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEN;

4) 3CTeTUYECKOE BOCMNTAHME:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPHSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PEIICHUH, PacCyXIEHUi, YMEHHUIO BHUIETbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LEeHHOCTWN Hay4YHOr0 NO3HAHUA:

OpUEHTaUuel B [JEATEIIBHOCTM HA COBPEMEHHYK) CHUCTEMY HAay4YHBIX
NPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YENOBEKa, IPUPOJIBI U



oOllecTBa, MOHMMAaHUEM MaTEMAaTHUYECKONW HayKh Kak cdepbl dYernoBeYecKon
JEATEIIbHOCTH, 3TAaNoB €€ pPa3BUTUA M 3HAYMMOCTU JJIA Pa3BUTHUS ITUBHIIM3AIINU,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKH U MaTEMaTUYECKOW KyJIbTypOHl KakK CpelICTBOM
MO3HAHUSI MHPA, OBJIAJACHUEM TMPOCTECUIIMMHU HABBIKAMU HCCJIEI0BATEIbCKON
JIeSITCIIbHOCTH;

6) (m3myeckoe BoCMUTaHWE, (POpPMMPOBaHME Ky bTypbl 300P0OBbA U
IMOUNOHa/TbHOT O 6naror|onyL||/|9|:

TOTOBHOCTBIO MPUMEHATh MAaT€MATHUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbsl, BEAECHMS  3J0pOBOr0  o0Opa3a Ku3HM  (310pPOBOE  IUTAHUE,
cOaaHCUPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, pEryJspHas (Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HAaBbIKAa PEQIIEKCHM, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TAKOTO K€ IpaBa JIPyroro 4ejioBeKa;

7) 3KOMI0rMYecKoe BOCMUTAHME:

OpUEHTAalMEl HA MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM JJIsl pelIeHus 3a1au
B O0JACTHM COXPAaHHOCTH OKpY>KAaroUIell cpeibl, MIaHUPOBAaHUS TMOCTYNKOB U
OLICHKM HMX BO3MOXXHBIX IOCIEIACTBUN JUIsI OKpPYXaroLEHd Cpenbl, OCO3HAHHEM
r7100aJpHOTO XapakTepa 3KOJOrHYEeCKUX MPo0JIeM U ITyTeH UX PEeIICHNUS;

8) amanTauus K U3MEHSOLLUMCS YC/I0BUSIM COLMasIbHOM 1 MPUPOAHOIA
cpefbl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSIX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMITETEHTHOCTH Y€pe3 MPAKTUUECKYIO ESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUUThCS Yy JPYruX JIIOJeH, mpuoOperaTh B COBMECTHOM JEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
bopMyaMpoBaTh UAEH, TOHATHUS, TUIIOTE3BI 00 OOBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEePUIMTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 Kak BbBI3OB, TPeOYIOIIHUNA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAEMble pelIeHus U JeHUCTBUS, (POpMYyIMpOBaTh W OLEHUBATH PUCKU U
NOCJIECTBUSL, (DOPMUPOBATH OIIBIT.

METAMNPEOMETHbBIE PE3YJIbTATDI

[Mo3HaBaTe/IbHbIe YHUBEPCa/IbHbIE y‘-IE6HbIe AGI7ICTBI/IFI

BasoBble 1ornyeckune gencTeus:

e BbIABJIATHL U XAPAKTCPHU30BATh CYIICCTBCHHBIC ITPU3HAKU MATCMATHYCCKHUX
OOBEKTOB, TOHSTHH, OTHOIICHUW MEXAY MOHATHUAMH, (OPMYIUPOBATH
OIpCACICHHUA HOHHTHﬁ, YCTaHAaBJINBATH CYHIGCTBCHHBIﬁ IMPpU3HAK
KJIacCCU(pUKALMU, OCHOBAHMS JUIsi OOOOIIEHUS M CpaBHEHUs, KPUTEPUU
IMPOBOJUMOT'O aHAJIN34,

e BOCHpPUHUMATH, (GOPMYIHPOBaTH H  MPeoOpPa3OBBIBATH  CYKJICHUS:



YTBEPAUTCIIbHBIC W OTPULATCIBHBIC, CAWHHUYHBLIC, YAaCTHBIC H O6HII/IC,
YCJIIOBHBIC,

BBISIBIISITH ~ MAaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOJECHUSX U YTBEPXKICHUSX,
npemjaraTb  KpUTEpUHM  JUIsL  BBIABJICHMSI  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOJBI C HCIIOJIb30BAHHEM 3AaKOHOB JIOTMKM, ACHYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKIIFOUCHHI 110 aHAJIOTUH;

pa3dupaTh 10Ka3aTeNbCTBA MATEMATUICCKUX YTBEPKACHUM (TIPSMBIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECJOKHBIE JI0KAa3aTEJIbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTpPaWBaTh AapryMEHTAlUIO, MPUBOAUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crnoco0 pelieHuss yd4eOHOW 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BbIOMpPATh HaumOoJee NOAXOMAIMUA C YYETOM
CaMOCTOSATENILHO BBIJIEJIEHHBIX KPUTEPUEB).

BasoBble Uccriej0BaTeNbCKUE 1ENCTBUS:

UCITIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATEIbCKUN MHCTPYMEHT ITO3HAHMS,
(bopMyaMpOBaTh BOIMPOCH, (PUKCUPYIOIIME MPOTHUBOPEUYHUE, MPOOIEMY,
CaMOCTOATENIbHO YCTAHABIMBATh HMCKOMOE U JaHHOE, (OpMUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

IPOBOJUTE IO CaMOCTOATENIBHO COCTaBJIECHHOMY IUIAHY HECJIOKHBIN

DKCIIEPUMEHT,  HEOOJBIIIOE  HCCIEAOBaHUE  TIO YCTaHOBJICHUIO
OCOOCHHOCTEM MaTeMaTHYeCKOro OOBCKTa, 3aBUCHMOCTEH OOBEKTOB
MEXKTy COOO0ii;

CaMOCTOATENEHO (OPMYJIUPOBATH 000OIIEHHSI U BBIBOBI TIO pe3yjIbTaTaM
IPOBEAEHHOIO HAOMIOACHMSI, MCCIEAOBaHUs, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OILEHNUI;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMPOIECCa, a TAKXKE BBIABUTATH
IPEIOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

PaboTa ¢ nHhopMaLmen:

BBISIBIIATH HEIOCTATOYHOCTh W HW30BITOYHOCTh HWH(GOPMAIMH, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]1a4H;

BBEIOWPATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
nH(OPMAITUIO PA3IMYHBIX BUAOB U (HOPM MpEACTaBICHUS;

BBIOWpATh (OpMY TpeacTaBieHUus WHOOPMAMK W HWILTIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, IuarpaMMami, HWHOW Tpadukoil u ux
KOMOMHAIIMSIMU;

OLICHMBAaTh HAA&KHOCTh MHPOPMALMU IO KPUTEPHUSM, MPEAJIOKEHHBIM
YUHUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTUBHbIE YHMBePCa/lbHble yUYeOHble AelCTBUSA:



BOCIIpUHUMATh U (OPMYJIUPOBATh CYXIEHHUS B COOTBETCTBHHM  C
YCIOBUSIMU U TIEJIAIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX W NMUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO
XOJTy peleHus 3a7aui, KOMMEHTHPOBATh MOJYyYEHHBINA Pe3yIbTarT;

B X0J1€ 0OCYKJIEeHU 337aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaEMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1a4u, BHICKa3bIBaTh UACH, HALIEJICHHBIE HA MMOUCK
pelIeHus, COMOCTaBIATb CBOM CYXICHUS C CYXICHUSIMH JAPYTHX
YYaCTHUKOB JUajiora, oOHapy>KUBaTh pa3iu4yve U CXOJICTBO IMO3UIIMM, B
KOPPEKTHOH popme hopMynHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;
OpEICTaBIsITh  pPE3ydbTaThl  pEIIEHUS  3aJadyd,  OKCIIEPUMEHTA,
UCCJEIOBAHMS,  MPOEKTa,  CaMOCTOSTEIbHO  BBIOMpATH dbopmar
BBICTYIUICHHUS C YUETOM 33/a4 PE3EHTALUU U OCOOCHHOCTEHN ayUTOPHH;
MOHMMATh M HCIOJb30BaThb  MPEUMYIIECTBA  KOMAaHJIHOMN u
WHIUBUYyAIbHON pabOThl TpPH PEIICHWH YYeOHBIX MAaTeMaTHYEeCKUX
3a/ay;

NPUHUMATH 11€]1b COBMECTHOU NIeATEIHHOCTH, MNIAHUPOBATH OPTaHHU3AIIIO
COBMECTHOM paboOThl, pacupenensarh BHAbI padOT, JAOroBapUBATHCH,
00CyX)aTh MPOIIECC U PE3yIbTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX ¢opmax paboTel (0OCYyXIeHus, OoOMeH
MHEHUSIMHM, MO3TOBBIC INTYpMBI W JPYyTH€), BBIMOJIHATH CBOIO 4YacTh
paboThI ¥ KOOPAUHUPOBATH CBOU JICHCTBUS C APYTHUMH WICHAMHA KOMaHIbI,
OIICHMBATh KAa4ECTBO CBOETO BKJIaJa B OOMMIUN TPOIYKT IO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsTBHble yHMBepCas/ibHble yyYebHble feincTBUSA
CamoopraHusayms:

CaMOCTOSITEJIbHO COCTABJISTh IIJIAH, aJITOPUTM PEIICHUS 3a1adyu (WIH €ro
4acTh), BBIOMpATH CIOCOO pPEIICHUS C YYETOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTH W KOPPEKTUPOBATH
BapUAHTHI pEUICHUI ¢ y4ETOM HOBOM MH(GOPMALIHH.

C&MOKOHTpOI’Ib, 3MOL|,I/IOHEU'IbeII7I MHTEJ/IIEKT:

BJIAJETh CHOCOOAMH  CAMOIIPOBEPKH, CAaMOKOHTpPOJS Ipolecca M
pe3ysibTaTa pelieHus MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3a7a4M, BHOCUTHb KOPPEKTUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIBCTB, HAWJIEHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATECIBHOCTUA IOCTABICHHOW LIEIN
U YCJIOBUSIM, OOBSICHATH IPUYHUHBI TOCTHKEHUS WIIA HEAOCTKEHUS TIEIIH,
HAXOJIUTh OIIMOKY, 1aBaTh OIEHKY IPHOOPETEHHOMY OIIBITY.



NMPEAMETHbDIE PE3YJIBTATDI

K xoniy oOydenwmss B 7 KNacCe oOydYalOMMACS TOJYYHUT CICTYIOIIHEC
MIPEIMETHBIC PE3yJIbTaTHI:

Uwncna n BblYUCNEHNA

BoinonHsaTh, coueTass yCTHbIE U NMHUCbMEHHBIE MPUEMBI, apudmeTHdecKue
JENUCTBUS C pallMOHATIBHBIMU YHUCIIAMHU.

Haxonuth 3HaYeHWs YHUCIOBBIX BBIPAKEHUH, MPUMEHATH pPa3zHOOOpas3HbBIE
CIIOCOOBI ¥ TIPUEMBI BBIYHUCIICHUS 3HAYCHUU APOOHBIX BBIPAXKEHUH, COACPIKAITUX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexoauTh OT OAHOM (POPMBI 3amUCH YHCEN K JPYyroi (mpeodpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEYHYIO AECATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSAA0YNBATH PAllMOHATBHBIC YUCIIA.

OKpyrJIsTh Yucia.

BbIMONMHATE NPUKUIKY U OLICHKY PE3yJIbTaTa BHIUUCICHUMN, OIIEHKY 3HAUCHUIM
YHUCJIOBBIX BBIPAXKEHUN. BBIMOMHATH NEHCTBUS CO CTENEHSMU C HATypalbHBIMHU
MOKa3aTeJISIMH.

[IpuMeHATh TNPU3HAKK  JACIUMOCTH, pAa3jI0KEHWEe  HAa  MHOXKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe mNpakTHKO-OPUEHTHPOBAHHBIE 3a/layd, CBS3aHHBIC C OTHOIICHUEM
BEIUYMH, MPONOPUHUOHATBHOCTBIO BEIUYHMH, TMPOIEHTAMHU, HWHTEPIPETUPOBATH
pE3yNbTAThl PEIICHUs 33/lad ¢ y4ETOM OTpaHUYEHUM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AnrebpanyecKine BbIpaXKeHUs

Hcnonb3oBath anreOpandyecKkyr0 TEPMHHOJOTHUIO U CHUMBOJIUKY, TPUMEHSThH
e€ B Impoliecce 0OCBOEHUS y4eOHOTro MaTepuara.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKEHUW MPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BreImmonHATE  TIpeoOpa3oBaHUsS — I[EJOTO  BHIPAKCGHHWS B MHOTOYJICH
MIPUBECHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPHITUEM CKOOOK.

BhBITIONHAT, YMHOXXEHHE OJHOWIEHA HAa MHOTOYJIEH W MHOTOWICHa Ha
MHOTOWICH, TPUMEHSTH (hOPMYJITBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCymiecTBIATh pas3oKEHWE MHOTOYJICHOB HA MHOXHTEIH C TMOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOMHWTENS, TPYNIUPOBKA  CJIaracMbIX,
npuMeHeHus1 GOpMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpumeHnsaThs mpeoOpa3oBaHUs MHOTOUYJICHOB JJISI PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTeMAaTHUKH, CMEXXHBIX MPEMETOB, U3 PEaTbHOM MPAKTUKU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEH € HATypajdbHBIMHU IOKA3aTEIsIMU IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHEHNSI U HepaBeHCTBA

Pemlare nuHEHHBIE ypaBHEHHS C OAHOW NEPEMEHHOW, MPUMEHSSA MpaBUiIa
Mepexo/ia OT UCXOOHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepsTh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHHUS.

[TpumensTh TpaduvecKre METObI MPU PEIICHUU JTUHEHHBIX YpaBHEHUHN U UX
CUCTEM.

[logOupaTe npuMepbl Map YHCEN, SBISAIOMIUXCA PEIICHUEM JUHEHHOro
YPaBHEHHUS C IBYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPJIMHATHON IUIOCKOCTH TpauK JTUHEHHOTO YypaBHEHUS C
JBYMsI TEPEMEHHBIMHU, MOJb3YACh TpaUKOM, MNPUBOJIUTH MPUMEPHI PEUICHUS
ypaBHEHUS.

Pemats cuctembl AByX JTUHEHWHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU, B TOM
qucIie rpaguuecku.

CocraBisTh W pellaTh JUHEWHOE YpPAaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUII TI0 YCJIOBUIO 3aJladyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJyYeHHBbIN pPe3yJIbTar.

PYHKLUMN

N3o0paxkath Ha KOOPAMHATHOMN MPSAMOUM TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aMMChIBATh YUCIOBBIC MPOMEKYTKH Ha
anre0pandeckoM S3bIKE.

OTMeuarh B KOOPJIMHATHOM MJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJHMHATaM,
CTpouTh Tpaduxu TMHEHHBIX GyHKIUNA. CTpouTh rpaduk QyHKIUU Y = |X|.

OnuceiBaTh € TIOMOIIBI0 (PYHKIIMH W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMsI, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOUTEILHOCTD, BpeMsi, 00HEM pabOTHI.

Haxonuth 3HaueHne GyHKIUU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crnocod MpencTaBiICHUS W aHadu3a HUHQPOpMAIUH,
W3BJICKATh U UHTEPIPETUPOBATH UHPOPMAIIHIO U3 TPA(PHUKOB peasbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K konmy oOydenus B 8 Kacce oOydaromuicsl TMOJMYYUT CJICAYIOIINE
NPEeIMETHBIE PE3YJIbTATHI:

Uwncna n BblUNCNEHNSA

Hcnonb3oBaTh HayaidbHbIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeN JJISl CPaBHEHUS, OKPYTJICHHUSI U BBIYUCIICHUH, U300pakaTh NEHCTBUTEIIbHbBIE
YHCJIa TOYKaMU Ha KOOPAUHATHOU IIPSIMOU.

[IpumeHsTh TOHATHE apUPMETUUECKOTO KBAJIPaTHOTO KOPHSA, HaXOJUTh
KBaJpaTHbIC KOPHHU, WCIOJB3YS TPU HEOOXOIUMOCTU KaJbKYJSTOP, BBITIOIHATH
npeoOpa3oBaHus BBIPAKEHUM, CoAepkKallluX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBath 3anmucu OONBIIMX W MajbIX YHMCEN C MOMOIIBIO JIECATUYHBIX
npobeit u creneneit uncna 10.

AnrebpanyecKine BbIpaXKeHUs

[IpuMeHATh TOHATHE CTENEHHW C IEJBIM IOKa3aTelieM, BBIMOIHATh
npeoOpa30BaHus BRIPAKCHUH, COACPIKAITNX CTETICHHU C IEJIBIM TTOKA3aTeIIeM.

BbINONHATE TOXKIECTBEHHbIE MTPEOOpa30BaHUsl PAIMOHAIBHBIX BBIPAXKEHUHN
Ha OCHOBE IPaBWJI ACHCTBUN HAJ MHOTOUJIEHAMH U aJIreOpanyecKUMH IPOOSIMH.

PackiranbiBaTh KBaipaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumeHsaTh MpeoOpa3oBaHMUs BRIPAKCHUH IS PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX MTPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHEHUA N HepaBeHCTBa

Pemate nuHeiHbIC, KBaJpaTHbIE YPAaBHEHHS W palldOHAIbHBIC ypaBHEHUS,
CBOJISIIIMECS K HUM, CHCTEMBI JIBYX YPaBHEHHUH C IBYMS IIEPEMEHHBIMHU.

[IpoBouTh MpoCTEilIINe HCCIIeIOBAaHUSI YPABHEHUN U CUCTEM YpaBHEHUH, B
TOM YHCJIE C IPUMEHEHNEM TpapruecKuX MpeacTaBIeHu (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YpPaBHEHUN PEIICHUS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTh OT coBECHOUN (GOPMYITHPOBKH 33/1a4uM K €€ anreOpandeckomn

MOJIEId C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMBbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB JJIS CPAaBHCHHUS, OIICHKH,

pelIaTh JMHENHbIE HEPABEHCTBA C OJHOU IIEPEMEHHON U UX CUCTEMBI, JaBaTh
rpaguuecKyr0 WUIIOCTPALIUI0 MHOXXECTBA PEIICHUNA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

PYyHKLMN

[ToruMaTe W HWCMOIL30BaTh (YHKIIMOHAIBHBIC TOHATHUS M S3BIK (TEPMUHBI,
CUMBOJIMUECKUE O0003HAYECHUSI), OMPENENATh 3HaueHWe (YHKIUU 1O 3HAYCHUIO
apryMeHTa, ONpeIesaTh CBOMCTBA (QYHKIHMH 1O €€ TpaduKy.

Ctpouth rpaduky 2IeMeHTapHbIX (DYHKIMN BUIA:

y=kix,y=x2,y=x3y=K,y= VX, OIHCHIBATH CBOWCTBA YHCIOBOM
dbyHkiuu 1o e€ rpaduxy.

K konmy oOydenus B 9 Kjacce oOydaromuicsl TMOJMYYUT CJICAYIOIINE
MIPEIMETHBIE PE3yJIbTATHI:

Uwncna n BblYNCNEHNSA

CpaBHHBaTh W YIOPSIOYHMBATH pPallMOHAIBHBIC W WPpPAIMOHAIBHBIC YHUCIIA.

BrImotHATE apudMeTHYecKre ACHCTBUSA C PAlMOHATBLHBIMU YHCIIAMHU,
couetas YCTHbIE ¢ TIMCbMEHHBIC TPUEMBI, BBIMOTHATH BBIUUCICHUS C
WPpaMOHATHHBIMY YHCIIAMHU.



Haxonute 3HadyeHMs CTeneHed ¢ LelabIMM IOKa3aTelasiMU U KOpHEH,
BBIYMCIISATH 3HAYEHUS YUCIOBBIX BBIPAKCHUM.

OKpyrisaTh JNEUCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKUAKY pPE3YJIbTATa
BBIYMCIICHU, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHEHUA N HepaBeHCTBa

Pemate nuHENHBIE W KBaJpaTHBIC YPaBHEHUsS, YPAaBHEHHS, CBOAIIMECS K
HUM, [IpOCTENIINE JPOOHO-PaLlMOHAJIbHBIE YPABHEHUS.

Pemars cuctembl ABYyX JIMHEHMHBIX YPABHEHHM C JBYMS IIEPEMEHHBIMU H
CUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SBIACTCS JTNHEUHBIM.

Pemarp TekcTOBBIE 3ajauu  anreOpanyecKuM CIocoOOM C  MOMOIIBIO
COCTABJICHUsI YPAaBHEHUS WM CUCTEMBI IBYX YPABHEHHU C IBYMsI IEPEMEHHBIMU.

[IpoBOaUTH MpOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHWU, B
TOM YHCJIE C IPUMEHEHHEM IpapuuecKux NnpeacTaBieHuil (ycTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CUCTEMa YPaBHEHUU PEUICHUSA, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemate nMHEHBbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pELIECHUE HEPABEHCTB HA YUCIOBOW IPAMOM, 3alMCBIBATh PELICHHUE C IIOMOIIBIO
CHUMBOIJIOB.

Pemlare  cucTeMBl  JIMHEMHBIX  HEPABEHCTB, CUCTEMbI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, H300pakaTb pELIEHUE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOU MPSMOM, 3aIIUCHIBATh PELIEHUE C TOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELLIEHUH PA3JIMYHBIX 3a1a4.

PYyHKLMN

Pacro3naBate (yHKIIMM W3YyYEeHHBIX BHUIOB. lloKa3pIBaTh cCXeMaTHUECKU
pAacIoNIo’KEHUE Ha KOOPAWHATHOM TUIOCKOCTH rpadukoB GpyHKIuMi Buga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = |x|, B 3aBucuMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, OMUCHIBATh CBOMCTBA (D)YHKIIUM.

CtpouTh ¥ M300pakaTh cxeMaTW4YeCKd rpaduKu KBaJAPATUUHBIX (DYHKIIHM,
OIMKCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIMH MO WX Tpaduxam.

Pacro3naBate kBampatnuHyr0 QyHKIHIO MO (HOopMyIie, TPUBOIUTH MPUMEPHI
KBaJIpaTHYHBIX QYHKIUI U3 peanbHON XU3HU, (GU3UKU, TEOMETPHUH.

YucnoBble NOC/E0BATENBLHOCTY U NMPOrPecCcUm

Pacnio3naBaTh apu(MeTHYECKyl0 U TE€OMETPUYECKYI0 MPOTPECCHH MPH
pa3HbIX CIIOCO0aX 3a/1aHMUs.

BbInonmHAT  BBIYMCIEHUS C  HKCIOJb30BaHHEM (opmya N-ro  djeHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrPeCcCrid, CyMMBI MEPBBIX N YICHOB.

N300paxkaTh ujieHBbl MOCJIEAOBATEILHOCTH TOYKAMM HAa KOOPAMHATHOU
MJIOCKOCTH.



Pemats 3aJa4d, CBA3aHHBIC C YHCJIOBBIMHU ITIOCICAOBATCIIBHOCTAMHU, B TOM
YUuCJIC 3aJa4n U3 peaHBHOﬁ KN3HHU (C HCIIOJIb30BAHHUCM KAJIBKYJIISATOpPA, III/I(prBBIX

TEXHOJIOTHUHA).
8 KJ/IACC
Konnyectso 4acoB ONEeKTPOHHbIe
Ne HavmeHoBaHwWe pas3fenos n (unppoBble)
n/n | Tem nporpamMmbl Bcero | KoutponkbHble Mpaktuieckve | oBpazoBaTe/IbHbIE
paboTbl paboTbl
pecypcbl
1 Yucna v BBIYUACICHUS. 15 bu6mmoreka [IOK
KBagparusie kopHU https://m.edsoo.ru/7f417af8
Uucna v BBIYUCIICHHUS.
2 CreneHs C 1eNbIM 7 bubmorexa TIOK
https://m.edsoo.ru/7f417af8
[IOKa3areieM
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnuorexa IIOK
KBagparusliii TpéxusneH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
4 15 1
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHEHHUsI U HEPABEHCTBA. 15 1 bubnuorexa IIOK
KBanpatHsle ypaBHEHUs https://m.edsoo.ru/7f417af8
5 YpaBHEHUS M HEPABEHCTBA. 13 bubnuorexa [JOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 VYpaBHEHUs U HEPABEHCTBA. 12 1 bubnmoreka [IOK
Hepasenctsa https://m.edsoo.ru/7f417af8
bu6nuorexa [JOK
8 o . 5
YHKUHH. OCHOBHbIC IOHATHS https://m.edsoo.ru/7f417af8
bu6nuorexa [JOK
9 o 4 9
YHKUHH. THCIOBLIE QYHKIIHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 1
0 OBTOPCHHE i 0000wICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102 5 0
1O [TIPOI'PAMME
9 KJIACC
KonnyecTtso 4acoB ONeKTPOHHbIe
Ne HavmeHoBaHWe pa3fienos v TeM (undpossble)
n/n | nporpamMmmbl Bcero | KoWTponkhble | Tpaktuieck | ofHpaszoBaTeSIbHble
paboTbl ne paboTbl
pecypchbl
Yucna v BIYUCIICHHUS. 9 bubmuorexa [JOK
JleicTBUTENLHBIC YHCIIA https://m.edso0.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnmoreka [JOK
YpaBHEHHUs ¢ OJHON ITEPEMEHHOMN https://m.eds00.ru/7f419d08
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3 VYpaBHEHHUsI U HEPABEHCTBA. 14 1 bubnmoreka [JOK
Cucremsbl ypaBHEHU https://m.edso00.ru/7f419d08
4 YpaBHEHUS M HEPABEHCTBA. 16 1 bubnuoreka [IOK
Hepasencrtpa https://m.eds00.ru/7f419d08
bu6nmmoreka [IOK
5 ) 16 1
YHIHHH https://m.edso00.ru/7f419d08
6 YucioBEIe NOCIEA0BATEILHOCTH 15 1 ngjﬁ;ﬁ;ﬁ)gg}; £419408
7 [ToBTOpeHue, o6o0IICHNE, 18 1 bu6mmoreka [IOK
CHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME
BeposiTHOCTB U cTaTUCTUKA
8 KJ/TACC
Konnyectso 4acoB ONeKTPOHHbIe
Ne HanmeHoBaHwWe pa3fenos n (unbpossble)
n/n | TeM Nporpammbi Bcero | KoWTponbHbie | Mpaktiueckue o6paszoBaTe/ibHble
paboThbl paboThbl
pecypchbl
bu6nuorexa [JOK
! [osropenue iypea 7 wnacca 4 https://m.edso0.ru/7f417fbh2
OnmcarenpHas CTAaTUCTHKA. bu6mmoreka [IOK
2 4
PaccerBanue maHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
M 4
3 HoxecTRa https://m.edsoo.ru/7f417fbh2
4 BepositHOoCTb citydaiitHOTrO 6 1 bubnnoreka [IOK
COOBITHS https://m.edso0.ru/7f417fb2
bu6nunorexa [HOK
5 B 4
BE/ICHHE B TCOPHIO rPaoB https://m.edsoo.ru/7f417fh2
. bubmorexa [JOK
6 Caryaitipie cooprmus 8 https://m.edsoo.ru/7f417fb2
7 O06o06meHne, cucTeMaTH3aIHs 4 5 bubmorexa [JOK
3HAHUN https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB 34 5 1
I1O ITPOTPAMME
9 KJTIACC
No KonuuecTtso 4acos
= HaunmeHoBaHWe pa3fenos u Tem ONeKTPOHHbIE (LMPOBbIE)
n/n nporpaMmbi Bcero KOHTpO/bHbIE MpakTnyeckue 06pasoBaTeNbHbIE Pecypehbl
pa6oTbl pa6oTbl
Bbu6nuorexa [JOK
1 IT 8 4
OBTOpeHHE kypea & fulacea https://m.edsoo.ru/7f41a302
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2 Di1eMeHTHl KOMOMHATOPUKA 4 bubmnorexa IIOK
p https://m.eds00.ru/7f41a302
3 I'eomerpuueckas 4 bubmmorexa LIOK
BEPOATHOCTh https://m.edsoo.ru/7f41a302
bu6nmmoreka [IOK
4 Henbrrasis beprysm 6 https://m.eds00.ru/7f41a302
. bu6mmoreka [IOK
> Cotyuaitnas BemwinHa 6 https://m.eds00.ru/7f41a302
bubmuorexa [JOK
6 O6obmenne, KoHTpOIH 10 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEHEHNE
OBPA3OBATEJIbHOI'O NMPOLECCA
OBASATEJIbHbIE YUYEBHbLIE MATEPUAJIbI 414 YUHEHUNKA

» Anre6pa, 7 xmacc/ Mepamsk A.T., [Tononckuit B.B., Slxkup M.C.; mox penakiuei
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Nznarensckuii nenTp «BEHTAHA-T'PA®y; Akiinoneproe o01ecTBO
«M3narensctBO «IIpocBelieHne»

» AnreOpa, 8 kinacc/ Mepaisik A.T'., Tlononckuit B.b., Sxup M.C.; nox
penakuueit [logonsckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii neHTp « BEHTAHA-I'PA®»; AkiinonepHoe o01iecTBo
«M3narensctBO «IIpocBenieHne»

» Anre6pa, 9 knacce/ Mepansak A.T'., Tlonouckuii B.b., Sxup M.C.; mox
penakiueit [Togonsckoro B.E., O61iecTBo ¢ orpaHuYeHHOM OTBETCTBEHHOCTHIO
N3natensckuii neHTp « BEHTAHA-T'PA®»; AkiinonepHoe oO11ecTBo

«3marensctBOo «IIpocBemenue»

METOONHECKWME MATEPUAJIbI OJTA YYUTENA

LINPPOBBLIE OBPA3SOBATE/JIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET






