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COJEPXXAHME OBYUEHUA
7 KUIIACC

Yucna v BBIYMCICHUA

Pammonansubie uncna. CpaBHEHHE, YHOPSIOYMBAHUE W apUPMETUUECKUE
JIEVCTBHS C PAMOHAIBHBIMU YKCIaMu. YucaoBas npsiMasi, MOJyJib YUCIA.

CreneHb C HaTypajJbHBIM IIOKa3aTejleM M €€ CBOWMCTBA. 3aluCh 4YHCIa B
JNECATUYHON MO3UIUOHHON CUCTEME CUHUCIICHHUS.

Pemrenre TekcToBbIX 3a7au apudMeTuueckuM criocooom. Pemienue 3amau u3
peanbHOM MPAKTUKKU HA YaCcTH, HA IpoOU, HA MPOIEHTHI, IPUMEHEHNE OTHOIICHUNA
¥ TPOTOPIMHA TMpU pEeHIeHUW 3aaad, pelIeHWe 3aJad Ha JBIKEHHE, pPadoTy,
MOKYITKH, HAJIOTH.

JenumocTp nenbix ynces. CBOMCTBA JETUMOCTH.

[IpocTeie m cocraBHble uucna. YErHple M Hedy€THble uncia. [IpusHaku
nenuMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku JE€IUMOCTH CYMMBI H
MPOM3BEICHUS LIEJBIX YHCEII MPH PEIICHUHN 33/1a4 C MPAKTUYECKUM COAEPKAHUEM.

HauGosnpiuii o0l genuTens 1 HaMMEHbIee 00I1ee KpaTHOE JABYX YHCElL.
B3anmuo npocteie uncna. Anroput™ EBknnza.

Jlenenne ¢ octaTkoM. ApruMETHIECKHE OTIEPAIMH HAJl OCTATKAMHU.

AsredpanyecKue BbIPpaKeHUs

BripaxkeHne ¢ nepeMeHHbIMH. 3HAYEHUE BBIPAKEHUS C IEPEMEHHBIMU.
[IpencraBienue 3aBUCUMOCTH MEXAY BETMYMHAMU B BUJI€ (DOPMYJIBI.

ToxnectBo. ToxecTBEeHHbIE MPEOOPA30BAHUS ANTreOpanvyecKuX BbIPAKEHUM.
Jloka3aTenbCTBO TOXKIECTB.

Opnnouwnensl. OfHOWIEH cTaHAAPTHOTO BUjia. CTENEHb OJHOYICHA.

MHorounensl. MHorousieH crasgapTHoro Buzaa. CTeneHb MHOTOYJIEHA.
CrnoxxeHue, BbIYMTAaHUE, YMHOKEHUE U JieJeHue MHorowieHoB. [IpeoOpa3zoBanue
L[EJIOr0 BBIPAXEHUS B MHOTOWICH. KOpHH MHOTOUJICHA.

@opMyIbl COKPAIEHHOTO YMHOXKEHHS: KBAJIpaT CYMMbl U KBAIpAT Pa3HOCTH
JBYX BBIpAKEHUH, KyO0 CyMMBI W KyO pPa3sHOCTH JBYX BBIPpAKEHHUH, Pa3HOCTH
KBaJpaTOB JIByX BBIPQXEHUN, TMPOU3BEICHUE PA3HOCTH M CYMMbI JABYX
BBIPKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPAKEHUH.

Pa3znoxxenne MHOTOWICHA HA MHOXKUTEH. BhIHECEHHE 00IIIeT0 MHOKHUTEIS 32
CKOOKH. MeTos1 rpynInmupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenue ¢ ogHoi nepeMeHHol. KopeHnb ypaBHeHusa. CBONCTBA ypaBHEHU I
C OIHOW TMEPEMEHHOM. PaBHOCWIBHOCTh ypaBHEHUW. YPAaBHEHHE  Kak
MAaTEMaTHYECKasi MOJIENIb PEAIbHON CUTYAIUH.



JIuHeliHOE ypaBHEHME C OJHOM IEpeMEHHOW. UMCIo KOpHEW JIMHENHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 337ad C IOMOIIBIO JIMHEMHBIX YPaBHEHUM.
JInHelHOe ypaBHEHHE, CONEPIKAILECE 3HAK MOJTYJIS.

VYpaBHeHMe ¢ ABYMs NepeMEHHBIMU. ['paduk TMHENHOrO ypaBHEHMSI C ABYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pemieHus CUCTEMbl JMHEWHBIX YpPaBHEHUW C JABYMs
nepeMeHHbIMU. PellleHne cucTteM JIMHEMHBIX YpaBHEHUW C JABYMsI IIEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeTOAOM cioxeHusd. Cucrema JByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYALUH.

DyHKUIMHA

Koopaunara Touku Ha npsiMon. Uucnosele npomMexXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAMHATHOM IIPSAMOM.

ITpsimoyronbHast cucremMa KOOpAMHAT. AOcmucca ¥ OpJAuHATa TOYKHM HA
KOOpAMHATHOM I1ocKocTH. IIpumMepsl rpagukos, 3agaHHbix (popmynamu. Urenue
rpauKoOB pearbHbIX 3aBUCUMOCTEIA.

OyHKIMOHANBHBIE 3aBUCUMOCTU Mexay BennuuHamu. [loHsTHE (QyHKIMH.
Oynkuusg Kak MaTeMaTHueckas MOJENb pealpHoro mporecca. Ob6nacth
ompenesieHuss U oOjacTh 3HaueHW GyHkuU. CrocoObl 3amaHus (QYHKIUU.
I'papuk pynkuuu. IloHaTna MakcuMymMa U1 MUHMMYMa, BO3pacTaHUs U yObIBaHUS
Ha [IPUMEPAX PEAIbHbIX 3aBUCUMOCTEN.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueinoit Qynkuuu. ['paduk
dbyukiuu y = |x|. Kycouno-3anannbie QyHKIUU.

8 KUIACC

Yucsia ¥ BIYMCICHUS

KBanpatnsle kopHU. ApudmMeTnyecKkuil KBaApaTHbIA KOPEHb U €r0 CBOICTBA.
[TonsiTne uppanmoHAIBHOrO 4ucna. JleMcTBUSA C HPPALMOHAIBHBIMU YHCIAMHU.
CBoiicTBa 1€MCTBUI C MPPALMOHATIBHBIMU YHciIaMd. CpaBHEHUE UPPALIMOHATIBHBIX
qucel.

[IpencraBiennss O pacHIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXKecTBa
HATypaJbHBIX, LEJbIX, PALMOHAIBHBIX, IECUCTBUTENBHBIX 4Yucen. CpaBHeHHe
qucell. YUcIoBble MPOMEKYTKH.

HeiictBua ¢ ocrarkamu. Ocrtatku creneHed. [IpuMeHeHHMe OCTaTKoB K
PELIEHNIO YPABHEHUH B LIEJIBIX YMCIIaX U TEKCTOBBIX 3a/1a4.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MUPA, UIMUTEIBHOCTh IIPOLECCOB B
OKpy»karomeM Mupe. CTaHIapTHBIM BUJ YUCIIA.

AsreOpandeckue BbIPAKEHUS



Anrebpanueckass npoOb. JlomycTUMble 3HAYEHUS MEPEMEHHBIX B IPOOHO-
paloHaNbHBIX BbIpaXkeHUsX. OCHOBHOE CBOWCTBO ajredpanyeckoil apoou.
CnoxxeHne, BBIYMTAHWUE, YMHOXXEHHWE U JI€JICHUE anreOpamdeckux JIpoOeH.
Brinenenue menoi yactu anredpandeckon Apoou.

PanmmonansHeie BBIPAKEHUS. ToxnecTBEeHHbIE npeoOpa3zoBaHus
pPAlMOHAIIBHBIX BBIPAXKEHUU.

JlomycTuMble  3HAaY€HMsI TEPEMEHHBIX B  BBIPAXKEHHSX, COAECPKAIINAX
apu(pMeTHYeCKne KBaJpaTHble KOpPHU. TOXKIECTBEHHbIE MPEeOOpa3oBaHUS
BBIPKEHUI, CoiepKalINX apuMeTUIecKe KBapaTHbie KOPHHU.

Crenenb ¢ 1elIbIM TIOKa3aTeleM U €€ cBoicTBa. IIpeoOpazoBaHue
BBIPAXEHUU, COAECPIKAINX CTECIICHHU.

YpaBHeHMs U HEpaBeHCTBA

KBagpaTtHoe ypaBHeHne. @opMmysna KOpPHEW KBaJApaTHOTO YpAaBHEHHS.
Kosin4yecTBO A€HCTBUTENBHBIX KOPHEW KBaJpaTHOTrO ypaBHeHMs. Teopema Buera.
YpaBHEeHUs1, CBOAMMBIE K JIMHEMHBIM YPAaBHEHUSAM WJIA K KBaJApPATHBIM
ypaBHeHUsM. KBagpaTHOe ypaBHEHHE ¢ mapaMeTpoM. Penenre TeKCTOBBIX 3aaad C
IIOMOUIBIO KBAJIPATHBIX YPABHEHUH.

JpoGHo-paninoHanbHble  ypaBHeHUs. PemieHue  IpoOHO-paliMOHaIBHBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3aad C MMOMOIIbI JAPOOHO-pAIlMOHATIBHBIX
ypaBHeHUH. ['paduueckas MHTepIpeTanus ypaBHEHUH ¢ IBYMsI IEpEMEHHBIMHU.

YucnoBble HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHCTBa. CIIOKEHHE
U YMHOXXEHHME YHUCJIOBBIX HEpaBEHCTB. OIICHUBAaHUE 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelIeHHMM HEPaBEHCTBA € OAHOM NEepeMEHHOW. MHOXKeCTBO
peleHni HepaBeHCTBa. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHEeHOE HEPABEHCTBO C OJHOM INMEPEMEHHOW MU MHOXKECTBA €r0 PEIICHUM.
Pemenne nuHEHHBIX HEPABEHCTB C OJHOM NepeMeHHOU. CUCTEMBI U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PelleHne TEeKCTOBBIX 3a1ad C
MTOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DyHKIUN

OO6uacTb omnpeseneHusi 1 MHOXKeCTBO 3HaueHui (pyHkimuu. CrocoObl 3a1aHus
byukiuit. ['paduk pyakuuu. Urenue cBoicTB GpyHKIuu 110 €€ rpaduky. [Ipumepsl
rpadukoB QyHKINIA, OTpaKAIOIINX peaTbHbIE MPOIECCHI.

Jluneninas Qyukus. @DYHKIUW, OMHUCHIBAIONIUE TIPSAMYI0 U OOpaTHYIO
MPOTNOPIIMOHANIBHBIE 32aBUCUMOCTHU, UX TPapuKH.

Oyrkun y = kx, y =kx + b, y = k/x, y = x3, y = VX, y = |x| 1 ux cBoiicTBa.
Kycouno-3a1annble GyHKIUU.



9 KJIACC

Yucaa v BIYMCICHUSA

Kopenb n-i1 crenenn u ero cBorcrBa. CTENeHb € PalMOHAIBHBIM
[I0Ka3aTeseM U €€ CBOKCTBA.

AuredpanyecKue BbIPpaKeHUsA

ToxaecTBeHHble MpeoOpa3oBaHUs BBIPAKECHUN, COJAEPXKAIIMX KOPEHb n-U
creneHu. ToxaecTBeHHbIE TPeoOpa30BaHus BhIpAXKEHUH, COJIEPKAIIUX CTENEHb C
pPalMOHAJIBHBIM ITOKA3aTENIEM.

KBanparnaeii TpéxwieH. KopHu kBaapatHoro TtpéxuwieHa. PaznoxkeHue
KBaJPaTHOTO TPEXUIICHA HA JINHEWHBIE MHOKHUTEIH.

YpaBHeHMs U HEpaBeHCTBA

bukBanparHsie ypaBHeHUs. [IpuMepbl TPUMEHEHU METOOB PaBHOCUIIbHBIX
npeoOpa3oBaHuii, 3aMeHbl MEPEMEHHOM, Tpaduueckoro MeToja MpH PEelICHUU
ypaBHEeHU 3-ii U 4-1 CTENEeHe.

Pemenne npoOHO-paliOHAIBHBIX YPaBHEHUH.

Pemenune cucrem ypaBHEHUH ¢ IByMs IIEPEMEHHBIMU. Penienue npocrenmunx
CHUCTEM HEJIMHEHHBIX ypaBHEHUM C JABYyMsl NepeMeHHbIMH. ['paduueckuii meTon
pELIECHHs] CUCTEMBbl HEJIMHEWHBIX YpAaBHEHUW C NByMs nepeMeHHbIMH. Cucrema
JIBYX HEJIMHEVHBIX YPAaBHEHUM C JBYMs NEPEMEHHBIMH KAaK MOJEIb PEATBHOU
CUTYyallHH.

HucoBble HepaBeHCTBA. PenieHue JIMHEWHBIX HEpaBEHCTB. Jl0Ka3aTesbCTBO
HEPABEHCTB.

KBagpaTHble HepaBEeHCTBA C OOHOM IepeMeHHOM. PelieHue KBaIpaTHBIX
HEPABEHCTB rpaMuecKUM METOJOM U METOJOM MHTEpBaJIOB. MeTOo MHTEpPBAJOB
JUISl pallMOHAJIBbHBIX HEPABEHCTB. [IpocTelimme HepaBeHCTBA C IapaMeTpPOM.

Pemienune TekcTOBBIX 3aa4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymsI IepeMEHHBIMHU. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTeMBl HEpPaBEHCTB C ABYMsI MepeMeHHbIMH. [‘paduueckuit
METOJ PELIEHUS CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMMU.

DyHKIUU

Oynkumsa.  CpoiictBa  QyHKuuMiA:  HyIM  QYHKIHUHM,  MPOMEKYTKH
3HAKOMOCTOSHCTBA (YHKIUU, MPOMEXKYTKH BO3pacTaHUsi U yObIBaHUS (DYHKIIHH,
4YETHBIE U HEUETHBIE (PYHKIIMH, HanOOJbIIIee U HAaNMEHbIlIee 3HAUCHHSI (PYHKIIHU.

KBampatnunass ¢yaknuss u  e€ cBoicTBa. lcmonp3oBaHue CBOMCTB
KBaJipaTuyHOM  GyHKUMH 1 pemienuss 3anad.  Iloctpoenue  rpaduka
kBagpatuyHo (dyHkuuu. I[lonoxeHnue rpaduka KBaapaTUYHOM (YHKIHH B
3aBHCUMOCTH OT € Koo duumentos. 'paduku Gynkumii y =ax2, y = a(x —m)’u y
= a(x — m)? +n. [locTpoenne rpapukoB GYHKIHUHA C TOMOIILIO MPEOOPA30BAHMIA.



JHpob6no-nuueitnas ¢pyukius. Mccnenoanue GyHKIHiA.

Oynkuus y = x" ¢ HaTypalbHBIM TOKa3aTelleM # U €€ Tpaduk.

YucioBbIC MOCIEI0BATEILHOCTH U MPOrPecCum

[TonsitTue uymcioBoi mocienoBareabHOCTU. KOHEUHblE U OECKOHEUHBIE
IIOCJIENOBAaTENbHOCTH.  OrpaHWyYeHHas  MOCJIEAO0BATEIBHOCT.  MOHOTOHHO
Bo3pactatomas  (yObIBaromiasi)  moclieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEI0BATEIBHOCTHU: OIMUCATENbHBIN, TaOMUYHBINA, C TOMOIIbIO (POPMYJIBI A-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckass U reomeTrpuyeckas nporpeccu. CBOHCTBa UJICHOB
apupMEeTHIYECKOH U TEOMETPHUECKON mporpeccuil. DopMmysibl #-ro  YjeHa
apumMeTnyecKko U reoMeTpuyeckoil mporpeccuil. opMynbl CyMMbl MEPBBIX 71
YICHOB apuU(PMETHUECKON U T€OMETPHUUECKON mporpeccuil. 3ajaun Ha MPOIIEHTHI,
OaHKOBCKHE BKJa/bl, KPEIUTBHI.

IIpencraBinenre O CXOAUMOCTH IIOCJIEAOBATENBHOCTH, O CYMMHUPOBAaHUU
OeCcKOHEYHO yObIBaIOIIe reOMETPUIECKON POrPECCUH.

Meron marematudyeckor nHAyKuu. lIpocreimme npumepsl.



MNOACHUTEJIBHASA 3AIINCKA

AnrebOpa sBIIIeTCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHA O00ecTIeunBaeT U3yUyeHUE IPYTUX AUCIUILIINH KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOIUMO IJIs
NPOJAO/DKCHHUST 0o0pa3oBaHWs W IS I[OBCEAHCBHOW JKM3HH. Pasputme Yy
0o0yJamuXcsl HAy4YHBIX MPEICTABICHHA O TMPOUCXOXKICHUH U CYITHOCTH
anreOpandecknx aOCTpakIyii, crocobe OTpPaKeHUsS MaTeMaTHYeCKOW HayKon
SBIICHUH M TIPOIECCOB B TPHUPOJIE H OOIIECTBE, POJIM MAaTEMaTHYECKOTO
MOJICJIMPOBAaHUSI B HAYYHOM TIO3HAHMUM W B TMPAKTUKE CIOCOOCTBYET
(OPMUPOBAHHUIO HAYYHOT'O MHUPOBO33PEHHUS W KaUECTB MBINIJICHHS, HEOOXOIUMBIX
JUISL  ajanTalid B COBpPEMEHHOM 1udpoBoM obmecTBe. M3ydenue anreOps
obOecrieunBaeT  pa3BUTHE YMEHUA  HaAOMOIaTh, CpaBHUBATh, HaXOAWTH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH MBIIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHS, BBIBOJBI, (DOPMYIHPOBATH
yrBepxacHus. OCBOCHHE Kypca anreOpbl oOecredrBacT Pa3BUTHE JIOTHYECKOTO
MBINUICHAS] OOYYalONIMXCS: OHU HCIOJB3YIOT JCIYKTUBHBIC W HHIYKTHBHBIC
paccyxaeHus, 00OOIIeHNEe W KOHKPETH3allhio, abCcTparupoBaHWE W aHAJOTHIO.
OOydenne anredOpe MpeanoyiaracT 3HAYUTENBHBIH O0BEM CaMOCTOSTEIHHON
JESITETPHOCTH  OOyYaIONIMXCS, IOJTOMY CaMOCTOSITEIbHOE peIIeHUEe 3a/ad
00yJarOIUMUCS SBISCTCS peaTn3ayei JesITeIbHOCTHOTO IPUHIINATIA 00yJeHUSI.

B crpykType mnporpammel y4eOHOTO Kypca «Anrebpa» yriryoa€HHOTO
U3YYCHUS OCHOBHOE MECTO 3aHHMMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIUYUCICHUA», «ANreOpanyecKkue BBIpAXEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHKImu». Kaxkmgas W3 3THX CoIepiKaTeIbHO-METOIUICCKIX
JIVMHHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJICHCTBYS C
IpYTHMH €T0 JHHHSIMH. B Xome m3ydeHHs Kypca OOydaromuMmcsi MPUXOAUTCS
JIOTHYECKH PacCy IaTh, UCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBs3H
C 3TUM B IIpOrpaMMy y4eOHOro Kypca «Anredpa» BKIFOYCHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHYeCKOro
o0pa3oBaHWsi ¥  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOYYaIOMUMHKCS  OCHOB
YHHBEPCAJTBbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOH M CTPYKTYpPHOM
O0COOCHHOCTBIO Y4eOHOTO Kypca «AnreOpa» SBISIETCS €ro WHTETPUPOBAHHBIN
XapaxTrep.

Conmepxanne nuHHA «YuWClIa W BBIYUCICHUS» CIYXKXUT OCHOBOW IS
JABHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIHXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOpPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCEIHEBHOM
KU3HH. Pa3BUTHE MOHATHSA O YHCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS



CBSA3aHO C pALMOHAIBHBIMU M HPpAHOHATIBHBIMUA YHCIaMH, (HOPMUPOBAHHUEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOCHHUS YHUCIOBOM
JIMHUY OTHECEHO K CpeaHeMy 001eMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « AJIreOpandecKkue BhIPaKeHUs
U «YpaBHEHMsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Yy OOyUYaAIOMIMXCA
MaTEeMaTHUYECKOro amnmapara, HeoOXOJUMOTro NJisl PElIeHUs 3aJad MaTeMAaTUKH,
CMEXHBIX MPEAMETOB U OKpYXkKarolieil peaabHocTH. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHusi y4yeOHBIA MarTepuan TPYINIUPYETCS BOKPYr  pallMOHAJIBHBIX
BbIpaKeHMd. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMaTUKH Kak S3bIKa s
NOCTPOEHUSI MAaTeMaTHYEeCKUX MoOjeJiel, OMHCaHusi IMPOLIECCOB M  SIBJICHUU
pearibHOrO Mupa. B 3amaum oOyueHusi anrebpe BXOISAT Takke AalbHEHIIEe
pa3BUTHE AITOPUTMHUYECKOTO MBIIICHUS, HEOOXOAUMOIO, B YAaCTHOCTH, IS
OCBOGHHMS Kypca HMHGOPMATHKH, U OBJAJCHUE HaBBIKAMHU JETYKTHBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OpPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPYECTBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIyYeHHE
oOy4aromuMucs 3HaHUM 0 (PYHKUMAX Kak BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUTSL ONTMCAHUsS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOIECCOB U SIBICHUN B MPUPOJIE
u obuiectBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO Yy OO0y4aromIUXCA
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOT0, rpaduiyeckoro, BHOCHT BKJIad B (OPMHUPOBAHHE
MPEACTABICHUM O POIM MaTEeMaTUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

VYriny6néHubii Kypc anreopbl XapaKTepU3yeTcs U3yYeHUEM
JOTIOJTHUTEIBHOTO TEOPETUYECKOTO armaparta U CBS3aHHBIX C HHM METOJIOB
pemieHusi 3amad. Anrebpa SBISETCS A3BIKOM Ui ONMHUCaHUA OOBEKTOB H
3aKOHOMEPHOCTEM, CIYKUT OCHOBOW MaTEMaTU4YECKOro MonaenupoBaHus. llpu
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHN U MPUHATHIE B airedpe
npaBuia UX KOHCTPYUPOBAHHUS CIOCOOCTBYIOT (DOPMHUPOBAHHUIO  YMEHUU
00OCHOBBIBATh U JI0Ka3bIBATh CYKJCHUS, Pa3BUBAIOT MATEMAaTUYECKYIO0 HHTYHUIIHUIO,
KpPaTKO M HAIVISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHMM M ydyaT HX
npuMeHeHnto. Tem campiM anredpa 3aHMMaeT OAHO M3 BEAYIIMX MECT B
(bopMHPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIICHUS 00YYaIOIUXCSl.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax wu3ydaercs Yy4eOHbIH Kypc
«Anre0Opa», KOTOPBIH BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna W BBIUMCICHUA», «AJreOpanueckue BbIpAKEHUs», «YpaBHEHUA U
HEpaBEHCTBA», « DYHKIIUM.

Ha usyuenue yueOHOTO Kypca «Anredpa» orpoautcs 408 dacos: B 7 Kiiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hejeno), B 9
Kkiacce — 136 JacoB (4 4yaca B HE/IEINIO).



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YUYEEHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE PpPe3yJbTATbl OCBOEHUS MPOrPaMMbl MO MaTEMaTHUKE
XapaKTEepU3YyIOTCS B YACTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY H  HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [EHHOCTHBIM OTHOUIEHWEM K  JIOCTIXKEHUSIM  POCCUHCKHUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAaHUIO ITUX
JTOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpa:KIaHCKOr0 U TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN TpaKAaHWHA M PEaTN3alliid ero
mpaB, TPEICTAaBICHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SIBIECHUHU, MPOIEAYP TPakIAaHCKOTO OO0IIecTBa (Harmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAKTUYECKHUM IPUMEHEHUEM JIOCTMIKEHHI HAyKH, OCO3HAaHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX MPUHIIUIIOB B AESTEIbHOCTH YUEHOTO;

3) TpyaA0BOr0 BOCIMTAHUSA:

YCTAHOBKOM Ha AaKTUBHOE YYacTUE€ B PEUICHUWHM MPAKTHUYECKUX 3a]a4y
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH >KU3HU Uil YCHEUIHOW MpodecCHoHaNbHOU
NEATETLHOCTH W Pa3BUTHEM HEOOXOIWMBIX yMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM WHIMBHUIYATbHOU TPACKTOPUHU 00pa30BaHMs M )KU3HECHHBIX TIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K  OMOIMOHATLHOMY W 3CTETHUYECKOMY  BOCHPHUSITHIO
MaTEeMaTUYeCKNX OOBEKTOB, 3a7ad, PEUICHUH, PACCYXKICHUN, YMEHHIO BHJIICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTel HAYYHOTO MO3HAHMSL:

OpHEHTAlMed B JEATEIPHOCTH HAa COBPEMEHHYK) CHUCTEMY HAyYHBIX
MIPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOIBI U
oOmecTBa, TOHMMAaHWEM MATEMATHYECKOW HAyKW Kak cdephl YeIoBEUeCKOn
JEATEIIBHOCTH, 3TANOB €€ Pa3BUTUS W 3HAUMMOCTH ISl PA3BUTHUS LMBWIM3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTUKH U MATEMaTUUYECKOW KyJIbTypOW KaK CPEICTBOM
MO3HAHUS MHUpPA, OBJIAJIEHUEM HABBIKAMH UCCJIEA0BATEIbCKON IEITENBHOCTH;



6) ¢usuyeckoro BocmUTAHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TOTOBHOCTBIO IPUMEHATH MAaTEMAaTHYECKHE 3HAHHUS B MHTEPECAX CBOETO
3I0pOBbsl, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
COQIaHCUPOBAHHBIM PEKHUM 3aHATUH M OTHAbIXA, peryisipHas (¢usnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAaKOTO K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

OpHEHTALlME HAa IIPUMEHEHNE MAaTEMaTUYECKUX 3HAHMM JUIS pelleHus 3a1ad
B 00JacTH COXPAHHOCTH OKpPY’KAIoOLIEH cpeabl, IMJIaHUPOBAaHUS IOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX IOCJIEICTBUM JUIsl OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEIICHHUS;

8) ajanTanuM K M3MEHAIOMUMCH YCJOBHAM COLMATBHOM U NPHPOIHOM
cpeasbl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCJIOBHUAX HEOINPEAEIEHHOCTHU, IOBBIILIECHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 NMPAKTUYECKYIO NEATENBHOCTD, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOM IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITA IPYTHUX;

HEOOXOUMOCThIO B (JOPMUPOBAHNUU HOBBIX 3HaHUH, (POpPMYIHpPOBaTH HUIEH,
MOHSTHS, TUTIOTE3bl 00 OOBEKTaX U SIBICHHUAX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTHl COOCTBEHHBIX 3HAHHM W KOMIETEHTHOCTEW, TIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYalUlO, BOCIPUHHMMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMI KOHTpPMEpP, KOPPEKTHUPOBATH
OpPUHUMAEMble pEIICHUsT U ACUCTBUS, (OPMYIUPOBATH M OICHUBATh PHUCKH U
NOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrate ocBOCHUS MpOrpamMMbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIIUECS OBJIaJICHHEM YHUBEPCAIbHBIMU
NIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JEMCTBUSMU M YHHBEPCATLHBIMU PETYJISTUBHBIMA ACHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Ba3oBble Jjornyeckue JeicTBHA:

BBISIBIIATH U XApPaKTEPU30BaTh CYILICCTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHSIMH, (POPMYIHPOBATH



oTpesieNieHus MOHATUH, YCTAaHABIMBATD CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIINHU,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH MMPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (OPMYyIUPOBaTbH U  MPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPULIATENbHBIE, €IUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (hakTax, JAHHBIX, HAOMIONCHUAX U YTBEPXKACHUAX, MpeiaraTb KPUTCPUU AJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JieJ1aTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX MU
MHAYKTUBHBIX YMO3aKIUYEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTUH;

pa3buparh J0Ka3aTENbCTBA MATEMATUUYECKUX YTBEPKICHUM (IpsAMbIE U OT
IPOTUBHOT0), MPOBOJUTH CAMOCTOATEIBHO JIOKA3aTE€IbCTBA MaTEMaTHYECKHX
(GakTOB, BBHICTPAUBATh APTYMEHTAILIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHJIYKIUH, OOOCHOBBIBATbH COOCTBEHHBIE
paccyxaeHus;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  peUIeHHs, BbIOMpaTh HamOojee MOAXONAUIMH ¢ y4EToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/LCKHeE 1eCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
CaMOCTOSITENIbHO YCTaHaBIMBATh HMCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

OPOBOAUTH 10 CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTEMaTHUYECKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITENIbHO (OPMYIUPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
OpOBEAEHHOIO  HAOJIOAEHMs,  HUCCIEAOBAHMS, OSKCIEPUMEHTAa, OLICHUBATh
JIOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJITATOB, BEIBOJAOB U 000OLIEHMIA;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATDH
IPENOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ nundopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh HH(OpMAlLMM, JaHHBIX,
HEOOXOUMBIX JJIsl pELIEHMs 3a/1a4U;

BbIOWMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (JOPM MPEICTaBICHHUS,

BbIOMpaTh (QOopMy HpelacTaBiIeHHMs HHGOpPMALMM U  WUIKOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, 1uarpaMMaMu, HHOM TpauKoi 1 UX KOMOMHALUSAMU;

OLICHMBATh HAJEKHOCTh MHPOPMAIMK 110 KPUTEPUSM, NPEUIOKEHHBIM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBLHO.



KoMMyHuKaTHBHbBbIE YHHBEPCAJIbHbIE YueOHbIE 1eiCTBUSA

BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKJCHUS B COOTBETCTBUH C YCIOBUSIMU U
HeJIsIMA  OOIIEHUS, SICHO, TOYHO, I'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3PECHHS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaxX, /aBaTh MOSICHEHHS 1O XOJy PEIICHUs 3a/JayH,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YNIbTAT;

B XOJIe¢ OOCYXKJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha TIOUCK
pEIICHUs, COMOCTABIATh CBOM CYXACHUA C CYXIACHUSIMH IPYTHX YYaCTHHKOB
nuanora, oOHapy)KMBaTh Pa3Muve W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOH (opme
bopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

MPEACTABIIATh PE3yJbTAThl PEIICHHS 3a/1ayi, SKCIIEPUMEHTA, HCCIICOBAHUS,
NIPOEKTa, CaMOCTOSTEIBHO BBHIOMpPATh (GopMaT BBICTYIUICHHS C Yy4ETOM 3amad
NPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboOThl TMpU pEIIeHWH Y4YEeOHBIX MaTEMAaTHYECKUX 3a7ad, NPUHUMATh IeIb
COBMECTHOM JEATEeTHbHOCTH, IUIAHUPOBATH OPTAaHU3AIMIO COBMECTHOW DPaOOTHI,
pacripenensaTh BUIbl padOT, JOTOBapUBAThCH, OOCYXKIAaTh MPOIECC U pe3yibTar
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNMHOBBIX Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBl» W HWHBIE); BBIIOJHITH CBOK YacTb pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAaHIbI, OIICHHUBATH
KayecTBO pe3yjbTaTa M KaueCTBO CBOETO BKJIaga B OOMIMA pe3yabTaT IO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiiCTBHSA
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI JJIsl PELICHUS B JKU3HEHHBIX U yYEOHBIX CUTYalUsX,
OPUEHTHUPOBATHCA B PA3JIMUHBIX MOAX0AAX MPUHATHUS pEeIIEHUN (MHIMBHYyalIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTAaBJATh IUIaH, AJITOPUTM pELIEHUs 3agaud (WIH €ro
4acTb), BBIOMPATH CHOCOO pelleHus ¢ Y4YETOM HMEIOLUXCS pPECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTHPOBATb BapUaHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHbBIN HHTEJJIEKT:

BJa/IeTh CIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ysbTara

pelIeHns MaTeMaTUYeCKOM 3a7jaui, CAMOMOTHBALUU U PEQIIEKCHH;



pEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPH PEIICHUH 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJIbTaTa JAEATEIbHOCTH MOCTABICHHOW LENU U
YCIIOBUSAM, OOBSCHATH MPUUYMHBI JOCTHKEHHS MIIM HEAOCTIKEHHUS 11e]Ti, HAXOIUTh
o1IMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BbIpaXXaTh AMOLIMU MPH H3YYEHWU MAaTEMaTHYECKHMX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIIeHUs 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI
K koHIity 00y4yenus B 7 kiacce 00y4aromuics MOTyUUT CIEAYIOIINE TPeIMETHbIC
pPE3yJIbTaTHI:

Yuciia 1 BbIYHCICHUSA

PannoHnanpHbIe ynca.

[lepexonuTh OT onHOM (POPMBI 3aUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JECATHUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO TPOOBH).

Hcronb30BaTh MOHATUS MHOXKECTBA HATYypPaJIbHBIX YUCEN, MHOKECTBA LIEJIBIX
4UCEJ, MHOXKECTBA PAUMOHAIBHBIX YHUCEN IIPU PELICHUU 3a7a4, IPOBEICHUU
PacCyKXJI€HUHU U JI0KA3aTEIbCTB.

[Tonnmath U OOBSACHATH CMBICI MO3UIIMOHHOM 3aITUCH HATYPaJIbHOTO YHUCIIA.

CpaBHHBaTh U YIIOPSIOYMBATH PALIMOHAJIBHBIE YHACIIA.

BbInonHATE, codeTass yCTHbIE M INHUCbMEHHBbIE MPUEMBI, apu(PMETUUECKHUE
JEUCTBUS C PALlMOHAIBHBIMU YHCIAMH, UCII0JIB30BaTh CBOMCTBA YMCEI U IPaBUIIA
JNEUCTBUM, TPUEMBI PALTMOHAIBHBIX BBIYACICHHMN.

BbINOMHATE 1EMCTBUS CO CTENEHSIMH C HATYPAJIbHBIMU [TOKA3aTEISAMH.

HaxonnuTe 3Ha4eHMS YMCIIOBBIX BBIPAKEHUH, COJIEPXKAIIMX PALMOHAIBHBIE
yycja W CTENEHU C HaTypalbHBIM II0Ka3aTejeM, NPUMEHATb pa3HOoOOpa3HbIE
CHocoObI U MPUEMBI BHIYUCIICHUS, COCTABIISATh U OLEHUBATh YHCIOBBIE BHIPAKEHUS
IPU PEIICHUHU MPAKTUYECKUX 3a7a4 U 3a7a4 U3 APYTrux y4eOHbIX MPEIMETOB.

OkpyrasiTe 4wuciaa € 33JaHHOM TOYHOCTBIO, a TaKXKe IO CMBICIY
IIPAKTUYECKOM CHUTyaluH, BBINOJHATH IIPUKUAKY UM OLEHKY pe3yJbTara
BBIYMCIICHUM, OLEHKY 3HAYCHUN 4YHUCIIOBBIX BBIPDAKECHHH, B TOM 4YHUCIE IpHU
PELICHUH MPAKTUYECKUX 3a1ay.

Pemarr TekcToBhIe 3adaud apu(METHYECKHUM CIIOCOOOM, HCIIOIb30BATh
TAOJIMIbl, CXEMBbl, YEPTEXKH, JAPYTrU€ CPEICTBAa MpPEACTABICHUS JaHHBIX IpU
pelIeHuy 3a1a4.

Pemate nmpakTHKO-OPUEHTUPOBAHHBIE 33Ja4H, CBSA3AHHBICE C OTHOILLECHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEIWYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH



pe3yabTaThl PEIICHUs 3a7a4 ¢ y4€TOM OTPAaHMYEHH, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTpUBAEMbIX 0OBEKTOB.

J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSATH MPU PELICHUH 3a]1a4 IPU3HAKH JIEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku 1eIMMOCTH CYMMbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PacknanpiBaTh HA MHOXKHUTENH HaTypajabHbIC YUCA.

CBOOOMHO oOmepupoBaTh MOHATHSAMHU: YETHOE 4YHUCIO, HEYETHOE YHCIIO,
B3aMMHO IPOCTHIE YHUCIIA.

Haxonute HamOONbIIMI OOIIMIA AENUTENh U HAaWMEHbIlee OOlIee KpaTHOe
YUCEJ U UCIIOJIb30BATh UX MPU PELICHUH 337a4, IPUMEHATh AITOpUTM EBKNHaa.

OnepupoBaTh TNOHSATHEM OCTaTKa MO MOAYJI, TPUMEHIThH CBOMCTBA
CPaBHEHMH IO MOJYJIIO.

AsreOpandeckue BbIPAKEHUS

BripaxkeHus ¢ nepeMEHHBIMH.

Hcnonp3oBaTh anreOpandecKyl0 TEPMUHOJIOTHIO W CUMBOJIHKY, TTPUMEHSThH
e€ B IIpoliecce OCBOCHUS y4eOHOTO MaTepurarna.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHHUIX
MIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa30BaHus BRIPAKECHHH, TOKAa3bIBATh TOXKICCTRA.

MHOTrOo4JIEHBL.

Breimonnsate  mpeoOpa3oBaHus — 1LIEJIOTO  BBIPAXKEHHS B MHOTOWIEH
MPUBEIAECHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BrinonnsaTe neictBus (CnokeHHe, BBIYUTAHUE, YMHOXKEHHE) C OJTHOWJICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYIIBI COKPAIMEHHOTO YMHOXEHUS (KBaapaT 1
KyO0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJAPaTOB, CyMMa W Pa3HOCTH
KyOOB), B TOM YHCJI€ JIsl YIIPOIIEHUS BBIYUCICHUH.

OcCyIecTBIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHTENIU C IMOMOUIBIO
BBIHECEHUS 3a CKOOKH OOIIEro MHOMUTENSI, TPYIIUPOBKU CIAraeMbIX, TPUMEHSS
(bopMyIIbI COKpPAIIEHHOTO YMHOXKEHUS.

[TpumensaTy mpeobpa3oBaHUs MHOTOUWICHOB /IS PEIICHUS PA3IMYHBIX 33134
U3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaldbHbIMU IOKa3aTEIsIMHU IS
npeoOpa30BaHUs BEIPAKECHUH.

YpaBHeHMs U HEpaBeHCTBA

Pemiare nuHEHHBIE ypaBHEHUsS C OJHOM IIEPEMEHHOW, NMPUMEHSSA MpaBuUia
Nepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepATs, ABiseTCA
JIM YUCJIO0 KOPHEM YpaBHEHHUS.



[TonOupate npuMepsl Map 4YHUCEN, SBIAIOIMIUXCS PEIICHUEM JHUHEHHOro
YPaBHEHHUS C ABYMS MIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIHUHEHMHOTO ypaBHEHHUS C
IBYMsI IEPEMEHHBIMH, MOJIb3YSACh TpauKOM, NPUBOIUTH MPUMEPHI PELICHUS
YPaBHEHHUH.

Pemats cuctembl IByX TUHEHHBIX YPAaBHEHUH C IBYMs NIEPEMEHHBIMH, B TOM
yucle rpaduyecKy.

CocTaBiaATh M peuiarb JIMHEHHOE YpPaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHUH 1O YCIIOBUIO 3aJlayd, WHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1ayM MOJTY4YEHHbIN pe3yibTar.

DyHKIUU

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOINE 33 JaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, HUHTEPBAJIbL, 3aIIUCHIBATh YUCIOBBIE IPOMEKYTKH Ha
aNreOpandecKoM SI3bIKE.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU MO 3a/IaHHBIM KOOPIMHATAM.

OyHKIUH.

CtpouTtb rpaduku TMHEHHBIX (QYHKIIUI.

OnucelBaTh C MOMOLIbIO (PYHKIMM H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTh, BpPEMsI, PACCTOSHHUE, I[€HAa, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENLHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMEHTA.

[Tonumate rpaguueckuii cnocod MpeACTaBICHUS M aHaIW3a MHPOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TpaUKOB pealbHbIX IPOLECCOB
Y 3aBUCHMOCTEM.

Hcnonp3oBaTh cBOWCTBA (YHKIMH MAJig aHanu3a TpaduKoOB pealbHbBIX
3aBUCUMOCTEN (HyJuW (YHKIUHM, HOPOMEXKYTKH 3HAKOIOCTOSHCTBA (YHKIUH,
IPOMEXYTKH BO3pacTaHus M yObIBaHUS (DyHKLIMH, HauOOJIbllee M HaUMEHbIIEe
3HaYeHUs] PYHKIIUN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH, IIPH
pelleHny 3a7a4 U3 JPyrux y4eOHbIX MPEAMETOB U pealbHON )KU3HHU.

K koniry oOyueHust B 8 kj1acce oOyJaromuiics MOTyYUT CAEAYIONTHE MPEIMETHbBIC
pEe3yJIbTaTHI:
YucJia 1 BBIYUCIEHUS
HNppanmronanbHble YHCIIA.
[loHnMaTh W HWCHOJIB30BaTh MPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHOKECTB.



CB0OOHO ONEepUPOBATh MOHATHAMU: KBaJApaTHBIA KOPEHb, apuPMEeTHIECKUN
KBa/IPaTHBII KOPEHb, HUPPALMOHAIBHOE YHCIIO, HAXOAUTh, OLIEHUBATh KBAJpaTHbIC
KOpHH,  UCIOJB3yS TP  HEOOXONUMOCTH  KAJbKYJIATOP,  BBITIOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIMX KBaJpaTHble KOPHU, HCHOIb3Ys
CBOMCTBA KOPHEM.

Hcnonb30BaTh HadallbHbIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHMS, OKPYTIICHUS U BBIYUCICHUN, N300paKaTh ACHCTBUTEIHHBIC
4yycia TOUKaMU Ha KOOPAWHATHOW MPSAMOM.

Hcnonb3oBaTh 3anmucu OONBIIMX M MaJlbIX YKCEN C MOMOUIBIO JECATUYHBIX
npobeit u crenenerd yucia 10, 3anuchIBaTh M OKPYIJISTH YHMCIOBbIE 3HAYEHUS
peanbHbIX BEJIUYHH C UCIIOIb30BAHUEM PA3HBIX CUCTEM HU3MEPEHUM.

J1eIMMOCTb.

CBoOOIHO omepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJI, NPUMEHSThH
CBOWCTBA CPaBHEHUI MO MOJYJI0, HAXOAUTh OCTATKH CYMMbI U MPOU3BEIACHUS 1O
JAHHOMY MOZYJIIO.

Asre0panyecKue BbIPpaKeHUs

JIpoGHO-parmoHaIbHBIC BEIPAKECHHUS.

Haxonutb AOMycCTUMBbIE 3HAYEHUSI MEPEMEHHBIX B JIPOOHO-PALIMOHAIBHBIX
BBIPAKEHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO PAIlMOHAILHON APOOH.

BrinonusaTe npuBeneHue anredpanyeckux aApoOel K o0IieMy 3HaMeHaTeNo,
CJIO’KE€HUE, YMHOXKEHHUE, JeJIeHHE anreOpandeckux Apooeil.

BbInoaHsATh TOKIECTBEHHBIE TPE0OPa30BaHUs PALIMOHATBHBIX BHIPAKEHUIA.

[TpumeHsTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHus] pa3IMyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKHU.

Crenenu.

[IpyMEHATP TOHATHE CTENEHUW C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa30BaHus BbIPAXKEHUH, COJAEPKALIUX CTEIEHH C LIEJIBIM MOKa3aTeseM.

HppanmoHaibHble BEIPaKEHUS.

Haxonute nonycTuMble 3HaU€HUs IEPEMEHHBIX B BEIPAXKEHUSIX, COACPKAIIUX
apu(MeTnyecKkue KBaJapaTHble KOPHHU.

Brinonnsate mpeoOpa3zoBaHus HPPALMOHAIBHBIX BBIPAKEHUH, HCHONIB3YS
CBOMCTBA KOPHEM.

YpaBHeHMs U HEpaBeHCTBA

Pewate kBagpaTHbIE YpaBHEHHS.

Pemate qpo6GHO-panimoHanbHble ypaBHEHUS.

Pemiate nuHeElHBIE ypaBHEHHs C MapamMeTpaMu, HECIOKHBIE CHUCTEMBI
JIMHEWHBIX YPABHEHUH C MapaMETPaAMMU.



[IpoBOAUTE HCCIIETOBAaHNS YPABHEHUW M CUCTEM YPAaBHEHUU, B TOM YHCIIE C
OpPUMEHEHHEM TpapuuecKuX TMpeACTaBlIeHUN (yCTaHABIMBAaTh, WMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHHMI PEIICHHS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHOW (HOPMYIMPOBKU 3a7aud K €& anreOpanyecKoiu
MOJEIM C IIOMOIIBIO COCTaBJICHHWS YPaBHEHUS WM CUCTEMBbl YpaBHEHHUU,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJYyUYEHHBIN pe3yJIbTaT.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKH,
pelaTh JIMHEWHBIC HEPAaBEHCTBA C OJHOW IIEPEMEHHOM M MX CHUCTEMBI, /1aBaTh
rpaUyecKyr0 WIIIOCTPALMI0 MHOXECTBA pEIICHUH HEpPaBEHCTBAa, CHUCTEMBI
HEPABEHCTB.

DyHKIUA

[TonuMaThe U KCIOJIB30BAaTh (PYHKIMOHAIBHBIE MOHATUS U S3bIK (TEPMHUHBI,
CUMBOJINYECKHE O0O03HAUEHUs), ONpPENEATh 3HAueHUE (PYHKUMU IO 3HAYEHUIO
apryMeHTa, OINpeIeTsITh CBOMCTBA (DYHKIMU MO €€ rpaduKy.

Ctpouts rpaduku QyHKUUN , ONMUCHIBATH CBOMCTBA YMCIOBOW (PYHKIIMH IO
e€ rpaduky.

K koHIy 00yueHus B 9 kiacce 00y4aromuics NOJyUUT CIEAYIOIINE TPEIMETHBIE
pPE3yJbTaTHhI:

Yucsia ¥ BIYMCICHUS

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb M- CTENEHH, CTENEHb C
palMOHAIBHBIM IIOKA3aTeJIEM, HAxXOIWTh KOPEHb #-U CTENEHU, CTEIEHb C
palMOHAJIbHBIM [I0KA3aTEJIeM, MCIONb3ysl NpU HEOOXOIUMOCTH KaJIbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHS 11-M CTENIEHH, CTETIEHU C PALlMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHMCTBUTENBHBIX YHCEN NMPU PELICHUN
3a/1a4, IPOBEICHUH PACCYKICHUN U JOKA3aTEIIbCTB.

CpaBHHBaTh M  yNOpPANOYMBATH JICHCTBUTENBHBIC 4YMCIA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YUCIIA, BBINOJIHATh IPUKUIKY PE3YJIbTaTa BBIYMCIECHUM, OLEHKY
YUCJIOBBIX BBIPAKECHUM.

AJireOpanyeckue BbIpaKeHUs

CBOOOJHO oOMNEpUPOBATH MMOHATHEM KBAJAPAaTHOIO TPEXUIEHA, HAXOAMTH
KOPHH KBaJIpaTHOT'O TPEXWICHA.

PacknmanpiBaTh KBaipaTHBIN TPEXUIIEH HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEpaBeHCTBA

Pemate nuHENHBIE W KBaJpAaTHBIE YPABHEHMs, YPaBHEHUsS, CBOIALIMECS K
HUM, TIpOOHO-PALIMOHAJIBHBIE YPABHEHMUSL.

Pemrate Hec0KHBIE KBaIpaTHBIE YPABHEHUS C TAPaAMETPOM.



Pewmate nuHEHbIE HEPaBEHCTBA, KBaJApaTHBIE HEPABEHCTBA, MCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pakaTh pELICHHE HEPABEHCTB HA YWCIOBOM MPSMOW,
3aMKChIBATH PEUIEHUE C TOMOUIBIO CHMBOJIOB.

Pemate cuctembl ABYyX JIMHEHMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH M
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISICTCS JIMHEHHBIM.

Pemare HECI0KHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUN € ITAPAMETPOM.

[TpuMeHs T METO/IbI PAaBHOCHIIBHBIX IIPE0Opa30BaHUi, 3aMEHbI IEPEMEHHOI,
rpaduyecKoro MeToAa Npy pelieHnH ypaBHeHUM 3-i1 u 4-i cTerneHei.

Pemate  cucTeMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIUCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Pemate ypaBHEHUWs, HEpPaBEHCTBA M HX CHUCTEMbl, B TOM YHCIE C
OTPaHUYECHUSIMHU, HAIIPUMED, B LIENBIX YHCIAX.

[IpoBOAUTE KCCIIEIOBAaHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
OpUMEHEHHEM TpapuuecKuX TMpeACTaBlIeHUN (yCTaHABIMBAaTh, WMEET JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHHMI PEIICHHs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemate TekcTOBBIE 3alayu  anreOpamdecKUM CHOCOOOM €  MOMOUIBIO
COCTaBJICHHS YPABHEHUI, HEPABEHCTB, UX CUCTEM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA W HMX CUCTEMBI I COCTABJIECHUS
MAaTeMaTHYECKOW MOJEIN pEeaJbHOM CHTyallMM WIM NPUKIAJIHOM 3aJayH,
WHTEPIIPETUPOBATH MMOJTYUYEHHBIE PE3YJIBTATHI B 33JAHHOM KOHTEKCTE.

Yucsi0BbIE MOC/I€I0BATEILHOCTH U MPOrPeccum

CB0oOOIHO oOmepupoBaTh TMOHITHSAMHU: 3aBUCUMOCTb, (QYHKIUSA, Tpadukx
byHKIIUM, TmpsMas MPONMOPLUOHAIBHOCTb, JUHEHHas (yHKIUS, oOpaTHas
MIPOTIOPIIMOHAIEHOCTE, Mapadosta, runep0oia, KyCOUHO-3a1aHHast (PyHKITHS.

HccnenoBarh GpyHKIMIO 10 €€ rpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JIacTh OmNpeNeNieHUsl, MHOXXECTBO 3HAYEHUM, HYIU (QYHKIUHU, TPOMEKYTKU
3HAKOIOCTOSIHCTBA, MPOMEXYTKA BO3pacTaHuss M yObIBaHHs, YETHOCTh U
HEUYETHOCTh, HAUOOJIbIIIEEe U HAMMEHbIIIEE 3HAYCHHSI, ACUMIITOTHI.

Pacnio3naBath kBaapaTHuHyl (QYHKLIHIO MO (Gopmyse, MPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (DYHKIMM U3 peaibHOM XKU3HU, PU3UKU, TEOMETPUHU.

Onpenenste noyioxeHue rpaduka KBaJpaTUYHOW (PYHKIIMU B 3aBUCUMOCTH
oT € Kod(pPUIMEHTOB.

Ctpouts rpaduk KBagpaTUyHOW (YHKIUH, OMNHUCHIBATH  CBOWMCTBA
KBaJpaTUIHON (yHKIMH 110 €€ Tpaduky.

Hcnonb3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKIIMU AJI PEIICHUS 3a/1a4.

Ha npumepe kBaapatnyHol QyHKIMU CTpOoUTh rpaduk QyHkiuu y =af(kx +
b) + ¢ ¢ momomipio IpeoOpazoBanuii rpaduka GyHKIHH y=f(X).



WnmocTpupoBaTh € MOMOINBIO Tpaduka peajgbHYI0 3aBUCHUMOCTh WM
IPOIIECC M0 UX XapaKTEPUCTUKAM.

ApudmMeTHyeckas ¥ reoMeTpHYECKas MPOrpeccuu

CB00OOIHO OMEPUPOBATH MOHATHUAMHU: TIOCIEOBATENBHOCTD, apuMeTHUIECKas
U T€OMETPUYECKasi TPOrPECCHH.

3amaBaTh IOCJIEIOBATENBHOCTH PA3HBIMH  CHOCOOAMU:  OIMHUCATENbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 71-TO WIEHA, PEKYPPEHTHBIM.

BbINonaHAT,  BBIYMCIEHUS C MCHOJIb30BaHMEM (QOpMyNl #-ro  4YJieHa
apu(pMETUYECKON U TeOMETPUUECKOM MPOrpeccuil, CyMMbl EPBBIX 71 YJICHOB.

N300pakath 4YjeHbl IMOCJEI0BATEIbHOCTH TOYKAMU Ha KOOPIUHATHOM
TUIOCKOCTH.

Pematp 3amaun, CBS3aHHBIE C YMCIOBBIMH IOCIIEAOBATEIBHOCTSMHU, B TOM
YHCIIE 3a/1a4u U3 PEAbHOM JKU3HU (C MCIOJIb30BAHUEM KAJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTUH).

PacrioznaBath ¥ TOPUBOAUTH NPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCIIEI0BATEBHOCTEH, OrPAaHUYECHHBIX  MOCIEAOBATEIBHOCTEH, MOHOTOHHO
BO3pacCTaroMuX (YOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

WmeTh npeAcTaBieHne O CXOUMOCTH TTOCIEI0BATEILHOCTH, YMETh HAXOUTh
CyMMY OE€CKOHEUYHO YOBIBAIOIIEH T€OMETPUUECKON MPOrPECCUHU.

[TpumeHsTh MEeTOI MaTEMATHUECKON HHIIYKIIMU TPU PEIICHUH 3a/1a4.
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