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INOSICHUTEJIBHAS 3AIIMCKA

Anrebpa ABIseTCS OJHUM K3 OIOPHBIX KypCOB OCHOBHOTO OOLIEro
00pa3oBaHMs: OHa OOECIIeUHBAET H3yYEHHE APYTUX JUCIMIUIMH KaK eCTECTBEHHO-
Hay4yHOIro, TaK M TyMaHUTApHOIO IIMKIOB, €€ OCBOEHHE HEOOXOOUMO IS
NPOJOIDKEHUsT 00pa3oBanMs M JUIS IIOBCEJHEBHOM JKM3HM. Pas3BuTHe Y
00y4arOIMXCs HAyYHBIX IIPEICTABICHHM O NPOMCXOXICHHM H CYIIHOCTH
anredbpandyeckux abcTpakiui, crmocobe OTpaXkeHWs: MaTeMaTHYecKOH HAayKo
SBICHUH U TIPOLIECCOB B IPUPOAE U OOIUECTBE, PONM MAaTEMaTHIECKOTO
MOZIEIMPOBAHNS B HAYYHOM IIO3HAHUM M B IPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHHUIO
Hay9HOT0 MMPOBO33PEHHUS U KaYECTB MBILUICHUS, HEOOXOMUMBIX JIJIs afalTalliy B
COBpeMeHHOM LH(ppoBoM obmecTse. M3yuenue anrebprl obecrednBaeT pasBUTHe
YMEHUs  HAOIIONaTh, CpaBHMBAaTh, HAXOIUTH 3aKOHOMEPHOCTH, Tpebyer
KPUTHYHOCTH MBILIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JCHCTBHS, BBIBOABI, (GOpMYyTHpoBaTh yTBepKaeHus. OcBoeHHe Kypca anreGpbl
obecrieynBaeT pa3BUTHE JIOTHIECKOrO MBIIIEHUS 00y YaIOIIIXCS: OHH UCIIOJIB3YIOT
ACAYKTUBHbIE M MHAYKTHBHBIE DaCCyXIEHHs, 000OLIEHWE U KOHKDPETH3ALHIO,
abcrparupoBanue u aHanoruio. O6ydenue anreGpe MpeoaraeT 3HAYUTETHHBIN
00BEM CaMOCTOSTENBHOM JIEATEIBHOCTH 00y YarOIIXCs, IO3TOMY CaMOCTOSTENBHOE
pemieHue 3axad  OOy4arOIIMMUCS SBISETCA pealu3aldeil IesTelBHOCTHOrO
IOPHUHLIUIIA O0yIEeHMS.

B crpykrype mnporpammel y4eGHOro Kypca «Anre6pay yriyGnéHHOro
U3yYECHHS OCHOBHOE MECTO 3aHMMAIOT COAEPIKATEIHHO-METONUYCCKUE JTHHUH:
«Yucna W BBIYHCIEHHS», «ANreGpanyeckhe BBHIPAKEHHT», «YDABHEHUS U
HepaBeHCTBa», «Dyukumu». Kaxnas w3 3TuxX comepkaTelbHO-METOIHYECKHX
TMHUH Pa3sBUBACTCS Ha MPOTSHKEHUM TPEX JIET U3yUeHUsl Kypca, B3aUMOMeHCTRYsI ¢
ApYTMMH €ro JMHUAMU. B Xone wusydeHus Kypca OOyYarolMMcsl HPUXOIUTCS
JIOTHYECKH pacCyX1aTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBI3M
C 9THM B IPOrpamMMy y4eOHOro Kypca «Anredpa» BKIIOYEHB! HEKOTOPhIE OCHOBBI
JOTUKY, TPEICTaBICHHBIE BO BCEX OCHOBHBIX paslellaXx MaTeMaTH4ecKOro
00pasoBaHWs U  CIOCOOCTBYIOLUME  OBIAJEHHIO  OOYYAIOIMMHUCS  OCHOB
YHHBEPCAIBHOTO MaTEeMaTUYeCcKoro s3pika. Conep)xkaTenbHOM ¥ : CTPYKTYpHOH
OCOOEHHOCTEIO y4ebHOro Kypca «Airebpay» SBISETCS €ro UHTEIPUPOBAHHEIH
Xapaxrep.

Conmepxanue nuHME «YuClna ¥ BBIYKCIEHUS» CIYyKHT OCHOBOM Uis
JAJIBHEHIIEr0 U3y4YeHUs MaTeMaTHKH, CIIOCOOCTBYET PasBUTHIO Y OOYYaOIIHXCS
JIOTMYECKOTr0 MBIIUIEHHsI, GOPMUPOBAHHIO YMEHHUS IIOJIB30BATHCS arOPHTMaMH, a
TaKKe MPUOOPETEHHIO IPAKTHYECKHUX HABBIKOB, HEOOXOMUMBIX IJISI [TOBCEIHEBHOM
JKU3HU. Pa3BUTHE MOHATHS O YKMCIE HA YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHHS
CBA3aHO C pallMOHAIBPHBIMA ¥ HPPAlMOHAIBHBIMU YHCIaMH, (HOPMHDPOBAHHUEM
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NPENCTaBICHUH O AEHCTBUTENBHOM YHCIIE. 3aBEpIEeHNe OCBOSHHUS YHCIIOBOM JIMHAN
OTHECEHO K CpelHeMy 00IeMy 06pa3oBaHHIo.

Coneprxanue 1ByX anreGpanyecKux JTHHIN — «AnrebpandecKue BEIPRKEHUAD
M «YDaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET GopmupoBanuo y 06ydarommxcs
MaTeMaTHIeCKOro anmapara, HeOOXOIMMOTro Ul pelleHHs 3a1ad MaTeMaTHKH,
CMEXHBIX IIPEIMETOB ¥ OKPYXXAIOLIEH peanbHOCTH. Ha ypoBHe 0CHOBHOrO 061IIero
00pasoBaHus y4eOHBIN MaTepual I'PYNIUAPYETCA BOKPYT PpalHMOHAIBHBIX
BBIDKEHHH. AJrebpa IEeMOHCTPHpYET 3HAYEHHE MATEMATHKA KAK S3EIKA IUISE
TIOCTPOCHHS MaTeMaTHYECKHX MOJeNiel, ONUCAHUS IIPOLECCOB M SBJIECHUH
peanbHoro Mupa. B 3anauu o6yuyenus ajireOpe BXOSIT TakKe najgbHeilee pa3BUTHE
AJITOPUTMHUIECKOTO MBIIIICHHSI, HEOOXOAUMOTO, B YaCTHOCTH, IS OCBOCHHS Kypca
MHQOPMAaTHKH, ¥  OBI4NCHHE HABHIKAMH JCNYKTUBHBIX  PacCyXICHHI.
IIpeobpazoBanne CUMBOIBHBIX Gopm crocoGeTByeT pasBUTHIO BOOOpaKeHwUs,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTRY.

Conepxxanue QYHKIMOHATBHO-TpaQUIecKOl THHAY HAICICHO Ha IOoIy4YeHue
o0yJaroIMMucs 3HaHUH O GyHKIMAX Kak BaXHEHIIEeH MaTeMaTHYecKOH MoJenu
AL ONIUCAHUSL K HCCIIEIOBaHUS Pa3HOOOPAa3HEIX IIPOLIECCOB U SBICHUH B IIPUPOJIE U
obwectse. M3yueHne Marepuaia CTOCOGCTBYET Pa3BUTHIO Y 06YYAIONIHXCS YMEHHS
UCTIOJIE30BaTh  pasIMYHBIC BBIPA3UTEIBHBIE CPENCTBA S3bIKA MATEMATHKH —
CIOBECHOI0, CHMBOJIMYECKOTrO, IrpadHyecKoro, BHOCHT BKJIAn B dopmupoBanue
MPEICTABICHUM O POJIK MATEMAaTHKH B PA3BUTUM LUBHIH3AIUY 1 KYJIBTYPBIL.

YriyOnéHnsIi Kype anre6psl XapaKTEPU3YETCs U3YUYEHUEM JIONIOIHUTEIHHOTO
TCOPETHHEECKOrO amnnapara 1 CBI3aHHBIX C HIM METOOB PELIEeHHUs 32134, Anrebpa
ABJIACTCA A3BIKOM MUl OIMCAHHSA OOBEKTOB U 3aKOHOMEPHOCTEH, CIIy’KUT OCHOBOM
MaTeMaTHIeCKoro mozenupoBanus. IIpu 3TOM camMM OOBEKTHI MaTeMATHUECKUX
YMO3SaKIIOYEHUH M IIPUHATEIE B airepe NpaBhia wuX KOHCTPYHUPOBaHMS]
CIIOCOOCTBYIOT (hOPMUPOBAHMIO YMEHUH 06OCHOBLIBATE W JOKa3bIBATh CYXKJECHU,
PasBUBAIOT MAaTEMAaTHYECKyI0 MHTYMIMIO, KPaTKO ¥ HAIJISIHO PacKpBIBAOT
MEXAHHU3M JIOTHIECKUX IIOCTPOCHUM U y4aT uX IMPUMEHEHHIO. TeM caMbiM anreOpa
SaHMMaeT OIHO M3 BEYLIMX MECT B (OpMHUPOBAHHH HayYHO-TEOPETHYECKOIO
MBILUIEHUS 00yYarOIIUXCsl.

Cornacno ywe6HoMy mmany B 7-9 Kiaccax U3y4JaeTCs y4eOHBIA Kypc
«Aunrebpay», KOTOphIH BKIIOYAET CICAYIOIIHME OCHOBHBIE Da3feNbl COACPIKAHUS:
«Yucna u  BBIYHCICHHNY, «AnrebpauyecKue BBIPAKEHUSI», «Y PaBHEHUS W
HEPaBEHCTBa», « O YHKIIHI.

Ha nsyyenne yueGuoro xypca «Aunrebpa» otBoauTcs 408 yacos: B 7 Kiacce —
136 yacoB (4 gaca B Hefem0), B 8 Ki1acce — 136 yacos (4 gaca B Heemo), B 9 kiacce
— 136 yacoB (4 gaca B HeneImO).
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COJEPKAHUE OBYYEHMUSI
7 KJIACC

Yucna 1 BEIYHCIICHUS

Panvonansnele umcnaa. CpaBHeHHe, YIOpSIOYMBAHWE W apU(PMETHUECKUE
INEUCTBUS C pallMOHATIBLHBIME YHCIaMy. YucnoBas npsmasi, MOyJIb YUCIIa.

Cremenr ¢ HaTypanbHBIM IOKa3zaTelleM W e CBOMCTBA. 3alUCh YHCIA B
JMECATUYHOM ITO3ULIMOHHON CUCTEME CUUCIICHUS.

Pernenye TeKCTOBBIX 3a1a4 apuMeTHIecKuM criocobom. Perenve 3amay us
peabHOM NPaKTUKHU Ha YaCTH, Ha ApoOH, Ha IPOLEHTH, IPHIMEHEeHHe OTHOIICHHH 1
NPOTIOPIME NPY PELICHHUH 3a/1a4, pEIeHHe 3aa4 Ha JABIKEHNE, paboTy, TOKYTIKH,
HaJIOTH.

HenmumocTs mensix gucen. CBoMCTBA AETUMOCTH.

IIpocteie u cocraBHble umcna. YETHble W HeuyéTHBIe umcna. llpusHaKW
AenuMocte Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3HaKu NEIUMOCTH CYMMBI U
IIPOM3BENICHUS LEJIBIX YHCEIL IPU PEIUEHNH 3a/1a4 C IPAKTUYECKHM COIEPKAHUEM.

HauGonpwmit obumit nenurens u HauMeHblIee obIee KPaTHOE JBYX UHCEI.
Bsaumuo npocteie yucna. Anropurm EBxmina.

Henenre ¢ ocTaTkoM. ApudMeTHdecKre onepaniy Hax OCTATKEMH.

Ajredpanyeckue BhIpasKeHHS

BeipaxeHue ¢ nepeMeHHbIMU. 3HaueHHE BBIPOKEHHS C IEPEMEHHBIMH.
IIpencrapienre 3aBHCUMOCTH MEX/y BEJIUNYUHAMHA B BUJIE HOPMYIIEL.

Toxnectso. ToxnecTBeHnbIe IpeoOpa3oOBaHks aNrebPaIecKUX BIPaKCHHIA.
JlokazaTenbsCTBO TOXKIECTB.

Onunounensl. OqHOYWIeH cTanaapTHOrO Bya. CTEeHb OHOWIeHA.

Muorounensl. MHorounes cranaptHoro Buma. CTeleHs MHOTOYIEHA.
Crnoxenve, BBIYUTaHHE, YMHOXEHNE U JENEHHE MHOTOYICHOB. IIpeobpazoBanue
L[eJI0r0 BRIpaXkeHus1 B MHoro4neHs. Kopau MHOrounena. i

DopMyIIBl COKPAIEHHOTO YMHOKEHHS: KBAJPAT CyMMBI U KBaJpaT PasHOCTH
JBYX BBID&XCHHH, KyO CyMMBI M Ky® DasHOCTH IBYX BBIPaXEHHH, pPasHOCTB
KBaJpaToOB JIBYX BBIPOKCHUH, IPOU3BENCHIE PA3HOCTU U CYMMEI IBYX BEIPQKEHUH,
CyMMa M pasHOCTE KyOOB IBYX BBIPa)KEHHIA.

Pazioxenne MHOro4wIeHa Ha MHOXKUTENU. BrIHeceHHe 00IIero MHOXUTEIS 3a
CKOOKH. MeTox IrpymIIupOBKH.

YpaBHeHHSsI H HepaBeHCTBA

Ypasuenue ¢ ogHo# nepemenHoi. Kopers ypasuenus. CBoiicTBa ypaBHeHHUiT
C OOHOM IIEPEeMEHHOH. PaBHOCUIBHOCTH YpaBHEHHMIA. YpaBHeHue  Kak
MaTeMaTU4ecKasi MOJIEb PeaJIbHOM CUTYaI[UH.
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JluneliHoe ypaBHeHHWE ¢ OHOM [I€pEMEHHOU. Yucno KopHeH IuHeiHOro
YPpaBHEHHUA. PelleHWe TEKCTOBBIX 33a7a¥ C IMOMOIIBIO JIHHEHHEIX YPaBHEHUH.
Jluneiinoe ypaBHeHue, comepiariee 3HaK MOJTYJIS.

YpaBHeHHe ¢ IByMs nepeMeHHbIMH. I PaQUK JTMHEWHOrO ypaBHEHHS C JBYMS
NepeMeHHBIMU. CHCTEMBI JIMHEMHBIX ypaBHEHHH c ABYMS II€PEMEHHBIMHU.
I'padraeckuii metonm pemrenus cucremsr TMHEUHBIX YPaBHEHHH C JByMs
[IEpEMEHHBIMH. Pellenne cucrem nmuHeHHBIX YPaBHEHUH C IByMs HepeMeHHBIMU
METONIOM IOIACTaHOBKM W METOAOM cloxenus. Cucrema JBYX JIMHEHHBIX
YPaBHEHHH C IBYMsl ITePEMEHHBIMU KaK MOJIEIb PeaIbHON CUTYAIUH.

PyHKIHH

Koopnunara touku ma npsvoit. Uncossre IPOMEXYTKHU. PaccTosHue Mexy
ABYMS TOUKaMU KOOPAMHATHOM IIPSAMOii.

IIpsmoyronsuas cucrema KoopauHatT. AGcmycca W OpIMHATA TOYKH Ha
KOOpAHHATHOH MIOCKOCTH. IpuMeps! rpadukoB, 3aKaHHEX bopmynamu. Yrenne
FPa(UKOB PeabHBIX 3aBUCHMOCTEIN.

DyHKIHOHATEHEIE 3aBUCUMOCTH MEXAy BeqmaMHaMu. IloHsatme dynkimu.
OyHKIMS KaK MaTeMaTHdecKas MOZeNe peanbHOro mpouecca. QO6IacTh
OTpeNeeHNs U 001acTh 3Ha4YeHui GyHKImH. CrIocoGs 3ananus Gynkuun, ['padux
ysxnun. IMorsTHs MaKCHMyMa ¥ MHHHMyMa, BO3DAacTaHMs M YOBIBAHHSA Ha
IIPEMEPAx peallbHbIX 3aBUCUMOCTEA.

JIluneiinas Gyukuus, eé cpoiicTsa. I'padux nuneitnolt dynxuum. T paduk
dynkug y = |x|. Kycouno-3anannbie GyHKIHY.

8 KJIACC

Yucna u BbIYHCICHHUS

KBanparasie kopHu. Apudmerryaeckuil KBaapaTHBIH KOpPeHB U €ro CBOMCTBA.
Ilonatue wppanuoHamsHOro wmcia. He#icTBus ¢ dppanuoHaNEHEIME YHCTAM.
CBolicTBa IeHCTBUM ¢ HpPALHOHATbHBIME uucnamu. CpaBHEHHE UPPALIHOHATHHEIX
YuUCel.

Ilpencrasnenus o PaCUIMpPEHUSX YHUCIOBBIX MHOYKECTB. MmuoxecTBa
HaTypalbHbIX, LENBIX, PAMOHATBHEIX, IeHCTBUTEIbHBIX YHCEL. CpaBHeHue gncer.
Hucnosele npoMesxyTKH.

Heficteust ¢ ocratkamu. OcCTaTKi crerener. [lpumenenne ocraTkoB K
PCIHICHHUIO YPaBHEHUH B LIENBIX YMCIIAX U TEKCTOBBIX 33744,

Pasmepsr  06BexTOB OKPYXAIOINEro Mupa, UIMTENBHOCTh IIPOLIECCOB B
OKpyxaromieM mupe. CTaHIapTHEIN BUT YncIIa.

AnreGpanyeckue BrIpaskenus
AnreGpaudeckas Ipo6s. Homyctumsble 3Ha4eHws IIEPEMEHHBIX B APOOHO-
PallHOHATBHBIX BBIpaKeHUsAX. (OCHOBHOE CBOHCTBO anreOpamdeckoit apobu.



Crnoxenve, BBIYHUTAHHE, YMHOXEHHE W JeJICHUE anrebpangeckux apobeii.
Brienenve nenoit gactu anrebpanydeckoit JIpo0wH.

PanuonansHbie BEIPQXKCHUS. ToxnecTBeHHEIE npeoOpa3oBaHus
PalMOHAJIbHEIX BBIPAKECHHUM.

JonycTimble  3HAYeHHA IIEPEMEHHBIX B  BBIPAKCHUAX, coJiepXkalmx
apu(QMEeTHYECKHe  KBaIpaTHBIE KOPHH. TOXIEeCTBEHHBIE npeodpa3oBaHus
BBIPOKEHUH, COAEPKAIIX apu(pMeTHIeCKHE KBaPATHBIE KOPHH.

Crenens ¢ 1ebIM IIOKa3aTeNleM U eé CBOMCTRA. [IpeobpaszoBanue BEIpaKeHUIH,
coJiepKallluX CTEIICHH. '

YpaBHeHus1 U HepaBeHCTBA

KBanpatHoe ypaBHenme. @opmyna KopHeit KBaJI[paTHOTO ypaBHEHHS.
KomuyecTso neficTBuTeNbHBIX KOpHEHt KBaZIpaTHOTO ypaBHeHHUs. Teopema Buera.
YpaBHeHus, CBOIUMBIE K JIMHEHHBIM YPABHEHUSIM KK K KBaJpaTHBIM YPaBHEHHSIM.
KBanparnoe ypaBHeHue ¢ mapamerpom. PelieHme TeKCTOBEIX 3a71a4 C IOMOIIBIO
KBaJIpPaTHBIX YpaBHEHMIA.

HpoOHo-paloHansHele  ypaBHeHus. Pelrenue JIpOOHO-paIMOHAIBHEIX
YPaBHEHUM. PelleHMe TEKCTOBBIX 3a7ad C [TOMOIIBIO IAPpOOHO-pAHOHAIEHEIX
YpaBHEHHUH. I paduaeckas HHTEPIPETALHs ypaBHEHHH C ABYMSI [IEPEMEHHBIMHU.

Hucrnosele HepaBeHcTBa. CBOMCTBA YHMCIOBBIX HEPaBEHCTB.

HepaBencTso ¢ mepemenHoit. Ctporue u HecTporue HepaBeHCTBa. ClioxeHue
¥ YMHOXEHHMC HHCIOBBIX HEpaBeHCTB. OlEHMBAHHME B3HAYEHHS BBIPAKCHUSL.
JloKa3aTenpCTBO HEPaBEHCTB.

Ilonsite O pelleHWH HepaBeHCTBA ¢ OIHOM nepeMeHHol. MHoxecTBO
peLIeHHI HepaBeHCTBa. PaBHOCKIIBHEIE HepaBeHCTBA.

JluneliHOe HEPABEHCTBO C OHOM IIEPEMEHHOM ¥ MHOXKECTBA €r0 PEeIleHUI.
Pernenye nmuHedHbIX HEPABEHCTB C OMHOM nepeMeHHOH. CHCTEeMBI ¥ COBOKYITHOCTH
IMHEHHbIX HEPaBEeHCTB C ONHOM IlepeMeHHON. PemeHue TEKCTOBBIX 3amayd ¢
[IOMOIIBIO IMHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOI.

DyHKIHU

OGnacTh omnpexeneHns ¥ MHOXECTBO 3HAYECHHI bysxmuu. Crioco6s! 3aanus
bynxuit. I'padux dyuxiuu. Yrenve coifcTn ¢yHsxuyu 0o e€ rpaduxy. [Ipumeps
rpa(yUKoB QYHKIUH, OTPAKAFOIMX PeaIbHBIE IIPOLIECCHI.

JIunetinas QyHkuus. OyHKIUM, OIMCHBAIONIHE OpsSAMYI0 U OOpaTHYIO
IPOTIOPLMOHANIBHEIE 3aBUCKMOCTH, UX IpadyKy.

Oynxkimn y = kx, y =kx + b, y = k/x, y = x3, y =X, y = |X| u ux cBolicTBa.
Kycouno-3amannsie ¢pyHkmum.

9 KJIACC

Yuciia 1 BbIYHCIEHHS



Kopens n-i cTenenu u ero cBoiictsa. CTeneHs ¢ parioHAIBHBIM T0KA3aTeIeM
1 €€ CBOWCTBA.

AnrebpanvecKkue BbIPaKeHHs:

ToxnecTBenHsle npeoOpa3oBaHys BHIPAKEHUMN, COMEPIKAIIUX KOPEHb 7-i
creneHy. ToxnecTBeHHbIe PeoOpPa3OBaHIs BHIPAKEHHUH, CONEPIKAIINX CTENEHE C
PalMOHAJIBHBIM ITOKa3aTENEM.

Ksazparueii tpéxwien. Kopru KBampaTHOro Tpé€xuwieHa. Paznoxenue
KBaJpaTHOTO TPEXYJICHA Ha TMHEHHbIE MHOXKHUTEIH.

YpaBHeHHSsI 1 HepaBeHCTBA

buxsaznparusie ypasuenus. [Ipumeps! IprMeHEHUH METONOBR PaBHOCHUJIBHBIX
npeoOpa3oBaHui, 3aMEHBI IIE€PeMEHHOH, IpadiuecKoro Meroia IIpU pelIeHuH
ypaBHeHuH 3-1 U 4-ii cTeneHel.

Pelenne 1po6HO-palinoHaIbHBIX YpaBHEHMIA.

Pemenyie cucrem ypaBuenuit ¢ qByMs nepeMeHHBIMA. Pemenug npocreitmux
CHCTEM HEJIMHEHHBIX YPaBHEHUH C JByMs IepeMeHHBIMA. I'papuueckuit MeTox
PCIICHIA CHCTEMBI HE/IMHEHHBIX YPaBHEHHH C IBYMS lepeMeHHbIME. CHCTeMa BYX
HEJIMHEHHBIX yPaBHEHUH C IBYM: IIePEMEHHBIMU KaK MOJIENb peaTbHOi CUTYyalliH.

YHuciosele HepaBeHcTBa. PeleHue nMHHEHHBIX HEpaBeHCTB. Jloka3aTeascTBO
HEPaBEHCTB.

KBajpaTHble HepaBeHCTBa ¢ onHOH mepeMeHHON. Perenue KBaJIpaTHBIX
HEPABEHCTB rPaQUYECKHM METONIOM H METOJIOM HHTEpBAioB. Meron HUHTEPBAJIOB
AT palliOHANIBHBIX HEPABEHCTB. IIpocTelinye HepaBeHCTBA ¢ TApaMETPOM.

Pemierye TeKCTOBEIX 33/1a4 ¢ IOMOIIBIO HEPABEHCTB, CUCTEM HEPaBEHCTB.

HepaBencTBOo ¢ 1aByMs mnepemenHbiMu. Pemrenue HEPaBEHCTBA C JByMs
nepeMeHHBIMU. CHCTeMBI HEPaBEHCTB C IByMsI IIepeMeHHBIMHE. | paduyeckuit MeTox
PCIICHNA CUCTEM HEPABEHCTB C IBYyMs IIEPEMEHHBIMH.

PyHKIHH

Oynkuus.  CpoictBa  QYHKIHIL: Hymd  QYHKOUM,  IIPOMEXYTKH
3HAKOIIOCTOSHCTBA (DYHKIMHM, NPOMEKYTKU BO3PACTAHHSA U YOLIBAHUS GbyHKIUY,
4E€THbIE ¥ HeYETHBIE QYHKIMHU, HAMOObIIEe 1 HAaMEHbIIee 3HAYCHIS byHKIUH.

KBagparnynas ¢ynkiuus u  e& cBoiictBa. MCromb30BaHWe CBOMCTE
KBaJpaTHYHOM QYHKUMY 1T peluenus 3anad. [loctpoenue rpaduka XBaapaTu4HOM
¢yrkumy. Ilonoxenue rpaduka KBagpaTHIHOMN GyHKIIUM B 3aBUCHMOCTH OT eé
Koadpunuentos. I'paduxu dynkmmit y =ax2, y = a(x — mPuy = a(x — m)? +n.
[Toctpoenue rpadgukoB GyHKLIUH C TOMOIIBIO npeoOpa3oBaHuii.

HApobHo-muneitnas Gpynxims. Vccnenosanue GyHKIuii.

QOyuK1ug y = X" ¢ HaTypalbHBIM IIOKa3aTelleM 77 U eé rpaduk.

YncioBbie MOCTEJOBATENLHOCTH H IPOrPecCHH



[Tonstre wymcIOBOM mocnenoBarenpbHOCTH. KoHeYHBle H GECKOHEUHBIE
nocienoBareNbHOCTH.  OrpaHudyeHHas  MOCIENOBATENLHOCTh.  MOHOTOHHO
Bo3pacraromass  (yObIBarommasl)  mociemoBaTelbHOCcTh.  CHocoOBl  3amaHms
MOCTeI0BATEIBHOCTH: ONUCATEIBHBIN, TaGIUYHBIN, ¢ TOMOIIBI0 GOPMYIBI #-T0
4JIEHa, PEKYPPEHTHBIH.

ApudmeTnyeckas U TreoMeTpuueckas Iporpeccur. CBOMCTBA YIEHOB
apuQMETHIECKOH ¥ IeOMETPHYEeCKOil Tmporpeccuit. @OpMyIbl #-ro  wieHa
apu(QMETHIECKOH M T€OMETPHYECKOH mporpeccuit. DopMyIb! CYMMBI IIEPBBIX 7
WICHOB apH(pMETHYECKON U T€OMEeTPHYECKON Iporpeccuii. 3anayy Ha MpoLeHTHI,
GaHKOBCKME BKJIaIbl, KDEUTEL

IIpencTaBienne O CXOMMMOCTH IOCIEIOBATENHHOCTH, O CYMMUPOBAHUH
0eCKOHEYHO yOBIBAIOMISH TEOMETPUYECKON IPOTPECCHH.

Meton maremaTuyeckoit uuaykuun. IlpocTeiimmue IIPUMEDPHI.



[IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS I[TPOI'PAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA VIJIVBJIIEHHOM YPOBHE OCHOBHOI'O

OBILEI'O OFPA3OBAHI A
JIMYHOCTHBIE PE3YJbTATHI

JIA9HOCTHBIE Ppe3yJbTaThl OCBOEHHS IIPOTPaMMBl 110 MaTeMaTHUKe
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOro BOCHHTAHHS:

[IPOABICHHEM HHTEpeCa K INPONUIOMY M HACTOSLIEMY POCCHIHCKOM
MaTeMaThuky, LCHHOCTHBIM  OTHOLIEHMEM K  JOCTIKEHHSAM  DOCCHICKAX
MaTeMaTHKOB ¥ POCCHMCKOW MaTeMaTHYeCKON INKOJEBI, K HCIOIb30BAHKIIO STHX
AOCTHXCHUHU B IPYTUX HayKaX W MPUKIaIHBIX chepax;

2) rpasaaHCcKoOro u AYXOBHO-HPABCTBEHHOI'O0 BOCIIUTAHUS:

TOTOBHOCTRIO K BBIIIOJHEHHIO O053aHHOCTEH IDaXKHAHWHA U PEAH3aldN ero
IIpaB, IIPEACTaBICHHEM O MATEMAaTHYECKUX OCHOBAX @yHKHHOHﬂpOBaHHﬂ
Pa3IAIHBIX CTPYKTYP, SIBICHUH, IPOLEIyp IPaXkIaHCKOro obInecTBa (Hampumep,
BLIOOPBI, OMPOCH]), FTOTOBHOCTEIO K OOCY)XIIEHHIO STUYECKHX Ipo0OIeM, CBI3aHHBIX
¢ IPaKTHYCCKUM NPUMEHEHHEM IOCTI)KEHWN HAyKH, OCO3HAHMEM BaXKHOCTH
MOPAIIbHO-3THYECKHX TIPUHIUIIOB B JIEATEIBHOCTH YIEHOTO;

3) TpynoBoro BocnuTaHus:

YCTaHOBKOM Ha aKTHMBHOE Yy4acTHe B peIICHHH NPAaKTUYECKUX . 3a/a4
MaTeMaTHIeCKOH HAlPABIeHHOCTH, OCO3HAHHEM BaXKHOCTH MAaTeMATHYECKOro
00pasoBaHUA HA NPOTSKEHHM BCEH JKU3HM UL YCHEIIHOM IpodeccroHaNbHOM
ACATCIIBHOCTH M PasBUTHEM HEOOXOOWMEBIX YMEHWH, OCO3HAHHBIM BbIOOpOM M
[IOCTPOCHUEM HHIAUBHUIYAIbHOM TPAEKTOPUH 0OPA30BAHUS M YKU3HEHHBIX IUIAHOB C
YUYETOM JINYHBIX UHTEPECOB U OOIECTBEHHBIX I0TpeOHOCTEH;

4) 3¢TeTHYeCKOro BOCIIUTAHUS: . el

CIIOCOOHOCTBIO K OMOLMOHANBHOMY H 3CTETUYECKOMY  BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ad, peIleHHI, PacCyXIeHUN, YMEHHIO BUIETH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) LeHHOCTel HAYYHOro MO3HAHHS: "

OpHCHTallMe B HESTEILHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX
IPE/CTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3sBUTHUS YeNIOBEKA, IPUPOIEL U
O0IIEeCTBA, NOHMMAaHHMEM MAaTeMATHYeCKOH HayKH Kak c@epsl YeloBeYecKoit
ACATENBHOCTH, STAIOB €€ PasBUTUS W 3HAYUMOCTH UIS Pa3BHTHUS LMBUIIA3AIIHH,
OBJIa/ICHUEM A3BIKOM MaTEeMaTHKH M MaTeMaTHYECKOM KyIbTYpOi Kak CPEICTBOM
TIOSHAHNS MUPa, OBJIA/ICHAEM HABBIKAMU UCCIEN0BATEIBCKON NeATeTbHOCTI,

6) ¢uszuuecxoro BocnuTaHMs, ¢popmupoBanus KyJbTypsl 3J0pPOBbSI H
SMOUHOHAJIBHOIO 0J1aroNoJIy4Yus:
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FOTOBHOCTBIO IPUMEHSATH MareMaTHYeCKUe 3HAHHUS B HMHTEPECAX CBOETO
3MOPOBbs,  BEACHHS  370POBOr0  0o0Opasa KM3HH  (310pOBOE  IHUTaHUE,
COAaHCHPOBAHHBIA DEXHM 3aHATHH W OTABIXA, peryJspHas dusudeckas
aKTUBHOCTE), COPMUPOBAHHOCTBIO HaBbIKa Pe(IEKCUH, TPU3HAHUEM CBOETO [IpaBa
Ha OMIMOKY M TaKOro JKe IpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOrHYeCKOro BOCIIHTAHMSA:

OPHMEHTAllMeH Ha IIPUMEHEHUEe MaTEMAaTHIECKHX 3HAHWM JUIS PEeIleHUS 3a/1a4 B
00IIaCTH COXPAHHOCTH OKPYIKAIOIIEH Cpeibl, MIAHUPOBAHMS [IOCTYIIKOB H OLEHKH
HX BO3MOXXHBIX IIOCJICICTBUH UL OKPYKAIOIEeH Cpebl, 0CO3HAHUEM II0OAILHOrO
XapaKTepa 3KOJIOTHYECKUX IIPOOIIEM U IIyTel UX PEIICHHUS,

8) ajanTanum K H3MEHSIOUIMMCS YCIOBHSIM CONHANLHON H IPHPOIHOM
cpenbl:

FOTOBHOCTBIO K JEHCTBUSM B YCIOBHSX HEONPENETEHHOCTH, MOBBIIICHUIO
YPOBHS CBOSH KOMIIETEHTHOCTH Yepe3 IIPaKTHIECKYIO AeSTELHOCTE, B TOM YHCIIe
YMCHHEC Y9IUTBCA y IPYIHX JIIOJEH, NPHOOpeTaTs B COBMECTHOM IeATeIbHOCTH
HOBBIC 3HAHMS, HABBIKU U KOMIIETEHIIHHU U3 OIIBITA JPYTHUX;

HEOOXOMMOCTEIO B. (JOPMUPOBAHNE HOBBIX 3HAHHIA, (hopMyIHpOBaTH HEH,
TIOHATHS, TUIIOTE3b! 00 00BEKTaX U SBICHUSX, B TOM YHCIE paHee HEW3BECTHEIX,
OCO3HABATh NEPUUMTEI COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IUTAHAPOBATh
CBOE€ pa3BUTHE;

CIIOCOGHOCTBIO ~ OCO3HABATH  CTPECCOBYIO — CHUTYALMIO, BOCIIPHHUMATE
CIPCCCOBYIO CHTYallHIO KaK BBI3OB, TPEOYIOMIUH KOHTPMEP, KOPPEKTHPOBATH
[IPHHAMACMBIC DCINCHUS M NEHCTBUS, (OPMYTHPOBATH H OLICHHUBATH PUCKH K
IIOCTIEICTBHS, (POPMUPOBATE OIIBIT. |

METAINPEIMETHBIE PE3YJbTATHI

B pesyibTaTe ocBOEHHs MpPOrpaMMbI IO MaTeMaTHKe Ha YPOBHE OCHOBHOI'O
obiero obpazosanus y 06ydaromerocs 6yayT chOpMUPOBAHEL MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTEPHU3YIOIIHECS] OBJIaZIcHUEM YHHUBEPCAILHEIMH
O3HABATENBHBIME  JEHCTBUAME,  YHHBEDPCATBHBIME  KOMMYHHKATHBHBIMH
ACHCTBUSIMH U yHUBEPCAIBHBIMU PETYIATUBHBIMU NeHCTBHAMY.

Ilo3naBaTenbHbIe yHHBepCaabHbIE yyeGHbIE AeHCTBHS
basoBble 1oruyeckne nelcTBus:

BBIABIIATE M XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH MAaTEMAaTUYECKUX
OOBEKTOB, TOHATHH, OTHOLICHHH MEXIy OHATHIMH, dopmymupoBaTs
ONIPENCNICHUS TIOHATHH, yCTaHABIIMBATE CYIIECTBEHHBIN MPU3HAK KIaCCHMUKAINH,
OCHOBaHHSA I 000OIEHNS U CPaBHEHHUsI, KDUTEPHHU POBOIUMOIO aHAIIA3A;



BOCIIDUHUMATh,  (QOPMYIMPOBAaTE M  NpPeoOpa3oBBIBATE  CyIKICHHS:
YTBEPIIUTEIIbHbIE U OTPHIATeNIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHEIE,

BBIABJIATE MATeMATHIECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEHS
B (haKTax, NAHHBIX, HaOJIONEHUAX U YTBEPKICHUSX, npeiaraTe KpUTEpUH IS
BBISBIICHHUS] 3aKOHOMEPHOCTEH ¥ IIPOTHBOPEYHMIA;

ACTATh BBIBOIABI C HCIIONB30BAHUEM 3aKOHOB JIOTMKH, AETyKTHBHBIX WU
MHIYKTHBHBIX yMO3aK/IIOYEHUH, YMO3aKITFOYECHUMN 110 aHATOT UM,

pasbHpaTh NOKa3aTeNbCTBA MATEMATHUECKHX YTBEPXKACHUN (TIpsIMBIE W OT
POTHUBHOTO), IPOBOAMTH CAMOCTOSTENBHO OKA3aTENhCTBA MATEMATHUCCKHX
(aKTOB, BEICTPAMBATH APIyMEHTALIHIO, NPUBOJMTE NPUMEPBI M KOHTPIPUMEPEI,
IPUMEHATE METOJ MaTeMaTHYeCKOM MHIYKLUM, OOOCHOBHIBATH COOCTBEHHEIE
paccyXaeHus;

BBIOHpaTh Croco6 pemreHms ydyeGHoit 3amaun (CpaBHHBATH HECKOJBKO
BapHAHTOB PEIIeHUS], BEIOHPATh HauboIee OAXOIAMMIA ¢ YIETOM CAMOCTOSTENBHO
BBIZICTICHHBIX KPUTEPUEB).

basoBrle ucenenoBarennsckue geiicreus:

HCIIONBb30BATE  BOIPOCHL KaK MCCHIEOBATENBCKHUI MHCTPYMEHT IIO3HAHMS,
(bOpMyTHpOBAaTE  BOIIPOCHL, ¢uKCHpyIOIIIIe  TpPOTUBOpEUHe, npobiemy,
CaMOCTOSATE/IBHO yCTAHABIUBATE MCKOMOE M NaHHOE, (HOPMHpOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO ITO3ULIMIO, MHEHUE;

POBOLUTE  II0  CAMOCTOATENPHO ~COCTABICHHOMY IUIAHY OSKCIIEPHMEHT,
HCCIICIOBaHUe 110 YCTAaHOBIIEHHIO OCOOEHHOCTEH MAaTeMATHYEeCKOro 00BeKTa,
3aBHCHUMOCTEH 0OBEKTOB MEXLY COOOI;

CaMOCTOATENBHO (POPMYIHUPOBATE OGOBINEHHS W BBIBOIEI 110 pesynbraTam
IPOBENCHHOrO  HaONIONEHWS,  HCCIENOBAHKS, OKCIIEPHMEHTa,  OLIEHUBATH
AOCTOBEPHOCTE IOy I€HHBIX PE3YIBTATOB, BEIBOAOB M 0006 IIEH L

[IPOTHOSHPOBATh BO3MOXHOE DPasBHTHE IIPOLECCA, a TAKKE BBIIBUIATH
TIPEIITOTIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pabora ¢ nadopmanueii:

BRIABJITL  HEMOCTATOMHOCTh M WM3OBITOYHOCTS HH(MOPMALMH, NAHHEBIX,
HEOOXOMMMBIX [UIsl PELICHHS 3a(a4H;

BBIOMpATh, aHAIM3UPOBATH, CHCTEMAaTH3UPOBaTh KM HHTEPIPETHPOBAThH
MH(OPMALUIO Pa3IHYHBIX BHIOB K GOpM TIIPE/ICTaBIICHNUS;

BBIOMpaTh (GOpMy IpencTaBIeHHUS MHQOPMALME W  WUTIOCTPHPOBATEH
PCIIaEMBIC 3a11a4K CXeMaMH, InarpaMMaMH, HHOU rpaduKoi U ux KOMOMHALIUIMH;

OLCHUBATD HAJEKHOCTH HHQOPMAIMHU 110 KPHTEPUSM, IIPEIOKEHHBIM HIIA
ChOPMYTUPOBAHHEIM CAMOCTOSITENHHO.

KommyHnkaTHBHBIE yHUBEpCaIbHbIE yueGHbIe KelCTBHS



BOCIIPHHUMATE ¥ (QOPMYIUPOBATEH CyX/IEHUS B COOTBETCTBUH C YCIOBUAMMU U
IeJAMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BEIPAXKaTh CBOKO TOYKY 3PEHUS B YCTHEIX
¥ IMCPMCHHBIX TEKCTaX, JaBaTh IIOSCHEHMS IO XOAY peIleHHs - 3aJauH,
KOMMEHTUPOBATH [TOJIyYEHHBIH Pe3yIbTAT;

B XOne OOCY)XIeHHs 3a/[aBaTh BOIPOCHI MO CYIIECTBY 00CyX1aeMOil TeMBI,
IPOOJIeMBI, pelIaeMoi 3aiaum, BBICKA3BIBATE WIEH, HALCTCHHBIE HA MOHCK
PCIICHNS, COTIOCTABIATE CBOM CYXIEHUS C CYXACHHAMH IPYIMX YYaCTHHKOB
Auajora, oOHApYKUBATh PA3iUYUe U CXOICTBO IO3WIHUH, B KOPPEKTHO! (opme
OpMyIUpPOBATE PAa3HOIIIACKS, CBOU BO3PAXKEHHS,

IPCACTABIATE Pe3yIbTaThl PEINCHNUS 3a1a4M, SKCIIEPHUMEHTA, UCCIIe[OBAHNS,
[IPOCKTa, CAMOCTOSATENLHO BBIOHpaTh (POPMAT BBICTYIUIEHHS C Y4YETOM 32129
IPE3CHTALMU U OCOOEHHOCTEH ayAUTOPUM;

[TOHMMATE M HCIIOJB30BaTh NPEUMYIIECTBA KOMAHIHON ¥ HHIMBHIYalbHOMN
paboTel HpM pelueHWH Y4eOGHBIX MATEMATHUECKHX 3ana4, IIPUHUMATH LEJb
COBMECTHOH [IESITENBHOCTH, ILUIAHUPOBATH OPraHW3AIHIO COBMECTHOM paboThI,
PacIpenensTh BUABL paboT, JOroBapHBATECS, OOCYKIATH IIPOLIECC U PEe3YJIBTAT
paboTel, 0600IATh MHEHHS HECKOIBKIX 111001 (5%

YHacTBOBaTh B IPYNIOBBIX (popmax paboThl (06CYXKAeHHS, 0OMEH MHEHUH,
«MO3I'OBBIC IITYPMBI» ¥ HHBIC); BBIIIOTHATE CBOIO YaCTh PaGOTHI U KOOPAUHUPOBATE
CBOM JEHCTBUS C IPYIMMH YIEHAMH KOMAHMBI, OL[EHUBATH KA9eCTBO pe3ynbTarta u
Ka9eCTBO CBOETO BKIIafia B OOIMH pe3yIbTaT 10 KpUTEPHSIM, COpMYITHPOBAaHHBIM
y4aCTHUKaMU B3aHUMOIEHCTBH.

PeryasTuBHbIe yHHBepcaabHbIe y9eOHbIe AelCTBYS
Camoopranuzanus:

BBIABIIATE TPOOJIEMEI IS PEILEHUS B JKU3HEHHBIX U 'Y4eOHBIX CHTyaLUsIX,
OPHEHTHPOBATHCA B PA3NIMYHBIX [OIXOAAX IPUHATHS PEIICHHH (MHEIUBHUIyaTBEHOE,
TPYNIIOBOE);

CaMOCTOATEIEHO COCTABJIATE IUIAH, AITOPMTM DeIUeHUs 3anaud (WIH ero
YacTh), BBIOMpPATH CIIOCOD pelIeHHS ¢  Y4ETOM UMEIOLUXCI PECypCoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH BaPUAHTHI
peIIeHU# ¢ y9€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOUMOHAIBHBIH HHTELICKT:

BJIJIETh CIIOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJS IIpolLecca ¥ pe3yibTara
PCIICHH MaTEMaTHIECKOHN 3a/1auy, CAMOMOTHBALMY U pe(hIeKCHH;

[IpEABUIETE TPYNHOCTH, KOTOPbIe MOTYT BO3HHKHYTh IIPH PEIICHUU 3aauH,
BHOCHTL  KOPPEKTHBBI B [IEATENBHOCTH HA OCHOBE HOBBIX OGCTOSTEIHCTE,
HaHJeHHBIX OIMMOOK, BEISIBIEHHEIX TPYAHOCTEH;



OLICHWBAaTh COOTBETCTBHE pE3YJIbTaTa NEATENLHOCTH IIOCTABJICHHOM LEIH U
YCIIOBHSAM, OOBACHATH IPUYMHEI JOCTHXEHHS WA HEIOCTHKEHNS IIENH, HAXOMUTh
OIIMOKY, 1aBaTh OLEHKY IIPUOOPETEHHOMY OIIBITY;

BBIP@XaTh SMOLHUM IIPH H3YYEHUM MaTeMaTHYECKUX OOBEKTOB U (haKTOB,
JlaBaTh SMOIMOHAIILHYIO OLIEHKY pPEIlIeHMs 3a0a4H.

IIPEAMETHBIE PE3YJIBTATHI

K xoHLly 00y4enus B 7 k/1acce 06y4aronuiics HOMYUHT CIEAYIOIIME IIpeIMETHBIE
PEe3yIbTaTHI:

Yucna u BeIYHCICHHS

PanmonansHeIe ynca.

Ilepexoauts OT oHOM HOPMBI 3aMHCH YHCET K APYroi (mpeobpazoBEIBATE
ACCATUIHYIO IPOOE B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCATHYHYIO, B YACTHOCTH
B OECKOHEYHYIO IECATUYHYIO APOOB).

VIcrons30BaTh MOHATHS. MHOKECTBA HaTypPaJbHBIX YHCENl, MHOXKECTBA IIEIBIX
IHCETI, MHOXECTBA DAaUMOHANBHBIX YHUCENT IPH pELIeHWH 3a1ad, IPOBEJCHHU
PacCyXIeHu! U 10Ka3aTelbLCTB.

ITonumaTh ¥ 06BSICHSTH CMBICT TTO3UIIMOHHOMN 3aIIUCH HaTypaJIbHOI'O YUCIa.

CpaBHUBATh U YIOPA0YUBATh PAIMOHATHHbIE YKCIIA.

BEIIONHSATE, coYeTas yCTHBlC ¥ NHUCBMEHHBIE MPHUEMBL apumMeTHIecKue
AEUCTBUS C PAllMOHAIIBHBIMU YHCIIAMHM, HCIIOIB30BATEH CBOMCTBA YHCET U IpaBuiIa
JECUCTBUH, TPUEMB] PALlHOHATBHEIX BEIYUCIIEHHIA.

BBINOIHATE NEACTBHA CO CTEIIEHAMH C HATYPAIbHBIMHU MOKA3aTE/ISIMH.

HaXonuth 3HaueHUA YHCIIOBBIX BBIPAKEHUH, CONEPIKAILHX paluoHabHbIe
dUCia M CTCNCHH C HATypajlbHBIM IIOKasaTelleM, IPHUMEHSITh PasHOOOpa3HbIe
CIIOCOOBI U IPUEMEI BBIYHCIIEHHS, COCTABIIATH U OLIEHUBAThH YHUCIIOBBIE BBIPa)KEHUS
TIpH PEIICHUN NPAKTUYECKUX 3a/a4 U 33/1a4 U3 IPYTHX yIeOHBIX IPEMETOB.

OKpyrisaTh 9ucia ¢ 3aJaHHON TOYHOCTBIO, & TAKXKe II0 CMBICILY NIPaKTUYECKOMN
CHTyallud, BBIIOIHATH NPUKUAKY M OLEHKY pe3ynabTaTa BBIYMCIEHMY, OIEHKY
3HAQYEHUM YHCIIOBBIX BBIPOKEHHH, B TOM YHCIIE [IPH PEILEHUH MPAKTUYECKUX 3a71ad.

Pemats TekcToBRIE 3aauM apU(METHYECKMM CIIOCOGOM, MCIIOIB30BATH
TaOJHULBI, CXEMBI, YEPTEXH, IAPYyIHe CPENCTBA NPEACTABICHWUS NAHHBIX Ipu
peleHuy 3a1ay.

Pemate NpaKTHKO-OPHEHTHUPOBAHHBIE 3a]aYH, CBSI3AHHEIE C OTHONICHHEM
BEIMIMH, NPOMOPIHOHAIBHOCTEIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBAThH
PE3YNBTATHl PELICHUs 3a/lay C y4ETOM OTPaHUYEHUM, CBI3aHHBIX CO CBONCTBAMM
paccMaTpuBaeMbIX OOBEKTOB. ,

JenumocTs.



JlokaseiBaTh ¥ IPUMEHATH IPU PELICHUHN 38184 IPU3HAKK JeTUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku AeTUMOCTH CyMMBI ¥ IIPOU3BEICHHUS IETBIX YHCE.

Packiais1BaTh Ha MHOXKHTEIN HATypallbHbIE YHCIIA.

CBOoOOIHO OIEpUPOBaTh IOHATHSIME: YETHOE YHCIO, HEYETHOE YHCIIO,
B3aHMMHO IIPOCTBIC YHCIIA.

Haxonute Haubonblumii oOmmit nemurens ¥ HauMeHbliee obllee KpaTHOE
YHCETl U MCTIONB30BATh UX [IPU PELIEHNUH 3a/]a4, IPHMEHITH anrroput™ EBkimmza.

OmnepupoBaTh TIOHATHEM OCTaTKa 110 MOIYJIO, IIPHMEHSTH CBOMCTBA
CpPaBHEHHUU 10 MOAYJIIO.

Anredpanyeckue BbIpasKeHUsI

BeIpaxkeHHs ¢ mepeMeHHBIMYL.

Vicrionk30Bath anrebpandyeckyio TePMUHOIOTHIO K CUMBOJIHKY, IIPUMEHSTH €€
B IIPOIIECCE OCBOEHMUS y4eOHOr0 MaTepuala.

Haxonute 3Ha4YeHuss GyKBEHHBIX BEIDQKEHUM INpPH 3aJaHHBIX 3HAYCHUSX
[IEPEMEHHBIX.

HMcronb3oBaTh  HOHATHE  TOXKIECTBA,  BBIIONHATH  TCHKIECTBEHHEIE
peoOpa3oBaHus BEIPAKEHHH, TOKA3bIBATH TOXKIECTBA.

MHoOrowIeHEL.

BbhIronHATE nMpeo6pa3oBaHus LENIOro BEIPAXKEHHS B MHOTOUJICH IIPUBEICHUEM
MONOOHEIX CllaraeMbIX, PACKPHITHEM CKOGOK.

BEIIONHSITE fefcTBUS (CTOKEHHe, BEIYUTAHNE, YMHOKEHUE) ¢ OMHOWICHAMH
¥ C MHOTOYICHaMH, IPUMEHSTE (QOPMYJIBI COKPAIEHHOTO YMHOXKEHHS (KBaAPAT U
Ky0 CyMMBI, KBaapaT U Ky0 pasHOCTH, pasHOCTE KBaJIpaToB, CyMMa U pPa3HOCTb
Ky0OB), B TOM YHCJIE ISl YIIPOINEHHS BEIYUCIICHHMIA.

OcyIecTBIATs pasNoKeHHe MHOTOUNEHOB HA MHOXHTENH. ¢ TOMOILIBIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOXMTENs, IPYNIUPOBKH ClIaraeMbIX, IPUMEHSS
bopMy Bl COKPALIEHHOTO YMHOXKEHHMS.

IIprMensTE NpeobpasoBaHys MHOTOYIEHOB IS PELIEHUS Pa3IMYHBIX 3a7ad
U3 MAaTEMaTUKH, CMEKXHBIX IPEJIMETOB, U3 PealbHOU MPaKTUKH.

Hcrions3oBath CBOMCTBA CTeleHel ¢ HATypalbHBIMHA TOKAa3aTENIMH IS
pe0Opa30BaHUs BEIPAKEHUIA.

YpaBHeHuUs H HepaBeHCTBA

Pemate nuHeHHBIE ypaBHEHHS C OIHOM NIEPEMEHHOM, NPUMEHSS IpaBuUia
TIepexoia OT UCXOAHOIO YPaBHEHHS K PaBHOCHIFHOMY eMy. [IpoBepsTs, sBiseTcs
JTH YHCJIO KOPHEM ypaBHEHUS.

llopbupare mpuMepsl Iap dYuceN, SBIAIOIMXCS pEIICHHEM JIHHEHHOro
YPaBHEHHUS C IBYMS ITIEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHO#H IITOCKOCTH rpad UK JTHHEHHOrO YPaBHEHHS: C ABYMSI
IEPEMEHHBIMH, TTOJB3YSICh TPAQUKOM, IPUBOIUTE IIPUMEPHI PEICHHs YPABHEHHS.



Perath cucTeMsl IByX NTHHEHHBIX YpaBHEHHI ¢ ABYMs IIEPEMEHHBIMH, E TOM
9HCIIE TPapUIECKH.

CocraBnaTe W pemars JuHelHOE ypaBHEHHE WM CHUCTEMY JIMHEUHBIX
YPaBHEHH TI0 yCIIOBHIO 33/1a4ll, HHTEPIPETUPOBATE B COOTBETCTRHH ¢ KOHTEKCTOM
3a/1a4u IIOTYYEHHBIN pe3yJIbTar.

POyHKIHH

Koopaunatsr u rpadukm.

M300paxaTh Ha KOOPAMHATHOM MPAMOIT ToUKH, COOTBETCTBYIOLIHUE 33 JaHHBIM
KOOpAHHaTaM, JIy4d, OTPE3KU, HHTEPBAJIbl, 3alIUCHIBATEH YUCIIOBEIE IIPOMEXYTKH Ha
anrebpanveckoM s3BIKe.

OT™MeyaTh B KOOPAMHATHOM IUIOCKOCTH TOUKH 110 3aJaHHBIM KOOPIUHATAM.

OyHKIHH.

CTpouts rpaduky TUHEHHBIX (ByHKIHEL.

OnucpiBaTe ¢ momomeplo  (yHKUME H3BeCTHBIE 3aBHCHMOCTH  MEXy
BCTMIMHAMH:  CKOPOCTb, BpPEMS, DPAacCTOSHHE, LEHA, KOIMYECTEO, CTOMMOCTS,
IIPOM3BOMUTENIBHOCTE, BPEMs, 00bEM pabOTHL.

Haxonuts 3Hauenne QyHKIMA M0 3HAYCHHMIO o8 apryMeHTa.

ITonnmats rpaduyeckuii crioco6 [IPEACTABICHUS W aHalIu3a HHOOPMAIUH,
M3BIICKaTh W HHTEPIPETHPOBATH HHPOPMAIMIO U3 IPadUKOB peabHbIX IIPOLIECCOB
U 3aBHCUMOCTEH.

HcnonssoBate cBolictBa (yHKuud mns  axanuza rpauKOB peanbHBIX
3aBUCUMOCTEH (Hynd (YHKIHH, [POMEXYTKA 3HAKOIOCTOSHCTRA byHkIUY,
MPOMEXYTKH BO3pacTaHusA M yObIBaHMA (DYHKUMH, HAHGONbIIEe M HaUMEHbIee
3HaYeHUs] QyHKIIHN).

Hcnone3oBaTh rpaduky 1Is vcciie[o0BaHus TIPOLIECCOB ¥ 3aBHCUMOCTE, IpH
PCIIICHNH 33184 U3 IPYTUX Y4eOHbIX NIPEAMETOB U PeaTbHOMN JKU3HI.

K xoHI1y 00yuenus B 8 kiacce oOyuaroruiics IIOJIYYUT CIIEIYIOIIUE IPeaMETHEIE
pe3yJIbTaTHI:

Yucaa u BoIlYHCAeHHS

Hppannonansueie yuca.

IloHumaTe ¥ uHCHONB30BATH IIPEJICTABICHUS O PacIIUPEHUH YHCIIOBBIX
MHOJXECTB.

CB06OIHO OIIEpHPOBATE TOHATHIMH: KBaJIpaTHbIH KOPEHb, apu(pMETHIECKHIA
KBaJpaTHBIA KOPEHb, HPPALUOHATBHOE YHCIIO, HaXOUTh, OLEHUBATh KBaJpaTHEIE
KOpHH, HCIIONB3Ysl P HEOOXOAUMOCTH KAlIbKYJIATOP, BEIIOJHSATE peodpazoBaHus
BBID2)XXCHUM, COJIEPKAIIKX KBaJPaTHbIE KODHHM, HCIOJIB3Ysl CBOMCTBA KOPHEH.

Hcnone3oBate HavagpHBIE NIPENICTABIICHUS. O MHOMKECTBE HEHCTBUTEIBHBIX
HHCCTT UL CPaBHEHWUS, OKPYTJIEHNS ¥ BBIYHCIICHHIA, H300paxaTh JeHCTBUTEIBHEIE
HHCIIa TOYKaMy Ha KOOPIMHATHOM IPSMO}A.



Hcnons3oBaTh 3amucy OONBIINX W MaJBIX YHCENl ¢ IOMOINBIO JAECATHYHBIX
npobeli u cremeHeif uucia 10, 3amUCEIBATE U OKPYIUIATH YHCIIOBLIE 3HAYEHHS
peanbHBIX BEIMYUH C HCIIONb30BAHUEM Pa3HBIX CHCTEM H3MEPEHUI.

JlenumocCTs.

CB060IHO ONIEPHPOBATH MOHITHEM OCTATKA 10 MOJIYJI0; IPUMEHATH CBOKCTBA
CPaBHEHHUH 10 MOJIYJII0, HAXOIHUTh OCTATKA CyMMBI M [POU3BENEHHS TI0 JAHHOMY
MOTYJIIO.

AurebpanyecKkue BbIpasKeHHs

JIpoOHO-panroHaNbHbIE BEIPAKEHHUS.

Haxonutb nOMycTHMEIE 3HAYCHUS [NEPEMEHHBIX B APOOHO-PALHOHATBHBIX
BBIPXKCHMUSIX.

IIpuMeHATH OCHOBHOE CBOMCTBO PALIOHANBHOM JPOGH.

BEINONHATE NpuBeneHue anredpandeckux Apobeit Kk obIIeMy 3HAMEHATEIIO,
CIIOXXECHHUE, yMHOXXEHHE, JeIeHUe aredpandeckux qpobeii.

BEINOHATE TOXKAECTBEHHBIE TPe0Gpa3oBaHis PALMOHATBHBIX BEIPAKEHHUIL.

IIpruMersTh npeobpa3oBaHys BEIPKEHHUH /T PEIICHHS PAa3IHIHbIX 33149 U3
MaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIEHOMN MIPAKTHUKY.

Crenenu. Siings

IIpuMeHATh NOHATHE CTeNEeHW ¢ LeNbIM IIOKa3aTelleM, BBIIONHATH
peodpa3oBaHys BEIPAXKEHUH, COlEpPKAILMX CTEIICHH C [ENBIM TIOKA3aTEEM.

HppaioHaabHbIe BEIPAKEHMS.

HaXonute nomycTumble 3HaUEHHS IEPEMEHHBIX B BHIPAKEHUSX, CONSPIKALIIX
apr(MEeTHIECKHe KBaIpaTHbIE KOPHH.

BEIMONMHATS  11pe06pasoBaHus HPPALMOHAIBHEIX BBIPAKEHHH, HCIONb3YS
CBOMCTBa KOpHEH.

YpaBHeHHS H HEpaBeHCTBA

Pemates xBagpaTHbIe ypaBHEHMS.

Pemmates 1po6HO-palrioHabHEIE ypaBHEHHS.

Pemiate nuHelHBIE ypaBHEHHS C [apaMeTpaMH, HECIOXHBIE CHCTEMBI
JVHEUHBIX YPaBHEHUH C ITapaMeTpaMu. _

IIpoBOAUTE HCCIeIOBAHUS YPaBHEHUM W CHCTEM YpPaBHEHH, B TOM 4YHCTIE C
NIPYMEHEHHEM IpadudecKuX IpeCcTaBIeHNH (YCTaHABIMBATE, HMEET JIH YPaBHEHHE
WA CHCTEMa YPaBHEHUH PEIICHHUS, €CIIH MMEET, TO CKOIIBKO, B IIpoYee).

Ilepexonute OT cloBecHOH (GOPMYIMPOBKH 3aaud K e alrebpamdeckoit
MOZENA C TIIOMOIIBIO COCTaBIICHUsS YPAaBHEHUS WIM CHCTEMBI YpaBHEHUH,
MHTEPIPETUPOBATE B COOTBETCTBUY C KOHTEKCTOM 3aa4H [0y YEHHBIN pe3yIbTarT.

IIpuMeHSITH CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPABHEHUSI, OIIEHKH, PEIIaTh
NIMHEHHBIe HEPaBEHCTBA C OTHOM IEPEMEHHOM U MX CHCTEMEI, 1aBaTh IPahuIecKyIo
HJIIFOCTPAIMIO MHOXKECTBA PEIICHHH HEPaBEeHCTBA, CUCTEMBI HEPABEHCTB.



DyHKIUH

IloHnMAaTh U WCIIONB30BaTh (DYHKUHOHAIBHBIE MOHATHS M S3BIK (TEPMUHBL,
CHMBOJIMYECKHE O0OO3HAaUeHMs), OIpPEeNeNsITh 3HaueHWe (GYHKIUM [0 3HAYECHUIO
apryMeHTa, ONIPeeNIATh CBOKCTBA QyHKIMY IO €€ rpaduky.

Ctpouts rpaduxu GyHKUMi , OMUCEIBATE CBOKCTBA YHCIIOBOI byHKIMH 110 eé

rpaduky.

K xoH1y 00yuenus B 9 kiacce o0ydaromumiics OTyIuT CIEYIOIIHE IPEeIMETHEIE
PEe3yIbTaTHI:

Yucna v BeIYMC/ICHHS

CBoGOHO OIepHpOBaTh NOHATHAMHU: KOPEHb 7-if CTEIIEHH, CTeleHb C
PallMOHATIPHBIM  TIOKa3aTeeM, HaxXOIUThb KOPEHb #-H CTENEeHW, CTEeleHb C
PalHOHANILHBIM - [IOKA3aTeNeM, HCIONB3Ys IPU HEOOXONMMOCTH KalbKyJIsTOop,
NIPUMEHATE CBOHCTBA KOPHS /-1 CTENIEHH, CTENEHH C PAllHOHATBLHBIM ITOKA3aTeNeM.

Hcrons3oBarh MOHSTHE MHOXECTBA JEHCTBUTENBHBIX YHCEN IIPY peLeHUU
3a1a4, IPOBEICHUH PACCYKICHHUM U JOKA3aTEIHCTB.

CpaBHMBAaTE U  yNOPANOYHMBATH JEHCTBUTEIbHEIE YHClla, OKpPYIJIAThH
ACHCTBUTE/IbHBIE YHCIIA, BBIIONHATE NPUKHUAKY pe3ylbTara BBIYUCJICHUHN, OLIEHKY
YHCJIOBBIX BEIPaXKEHMIA.

Ausirebpanyeckue BbIpaseHHs 3 2nits

CBoGoaHO onepupoBaTh NOHATHEM KBaIPATHOTO TPEXYIIEHA, HAXOIUTh KOPHU
KBaJpaTHOI'O TPEXYIICHaA.

PackiianeIBaTs KBapaTHBIN TPEXUIICH Ha TUHEHHbIE MHOKUTEII.

YpaBHeHus1 U HepaBeHCTBa

Perats nuneiinpre 1 KBagpaTHbIe ypaBHeHUS, YPaBHEHHs, CBOISAIIUECS K HUM,
ApOOHO-pallMOHAIBHEIE YPABHEHHMS.

Pemats HeCOXKHEIE KBapaTHEIE YPaBHEHHS C rapaMmeTpoM.

Pemars nuHelHBIe HepaBeHCTBa, KBaIpaTHEBIE HEPaBEHCTBA, HCIOJIL30BaTh
METOJl MHTEPBAJIOB, M300paXkaTh peLIeHWe HEepPaBEeHCTB HA YHCIOBOM IPSIMOA, .
3aIMChIBATH PEIICHHE C IIOMOILBI CUMBOJIOB.

Pemate cucTemsl OByX NHMHEHHBIX YPaBHEHHH C JBYMS IEPEMEHHBIMU U
CHUCTEMBI IBYX yPaBHEHHM, B KOTOPBIX OHO YpaBHEHHE HE IBIISETCS JUHESHHEBIM.

PeInaTs HeCIOXHBIE CHCTEMBI HETMHEHHBIX YPaBHEHUH C I1apaMeTPOM.

IIpEMeHsTE METONBI PABHOCHIBHEIX IPe0GPA30BaAHEL, 3aMEHb! [IEPEMEHHO,
rpaguIecKoro MeToa Npy pelieHHn YPaBHEHUY 3-1 U 4-1i CTelleHeH.

Pemate  cucTeMBl  JMHENHBIX ~ HEPABEHCTB,  CHUCTEMEI HEpaBEeHCTB,
BRIFOJAIOMMNE  KBAJpaTHOE HEPaBEHCTBO, M300pakaTh . PEIIEHHUE CHCTEMEI
HEPaBCHCTB Ha YMCIIOBOH IPAMOM, 3alIHCHIBATH PEINEHHE C IIOMOIIBIO CHMBOJIOB.

Pemats ypaBHEHHS, HEpaBEHCTBA M HX CHCTEMBl, B TOM UHCIE
OTrPaHMYCHUSIMH, HalIpUMED, B LEIBIX YUCTAX.



IIpoBoTE HMCCIENOBAHUS YPAaBHEHHM U CUCTEM YPaBHEHHH, B TOM YHCIIE C
IpUMEHEHNEM IrpadUIeCKHX IPe/ICTaBIeHUH (YCTaHaBIMBATE, UMEET JIH YPaBHEHHUE
HJIY CHCTeMa YPaBHEHWH PELIEHMs, €CTU UMEET, TO CKOJIBKO, U MPoYee).

Pemate TexcToBRle 3amaun anreGpavdeckUM CIIOCOOOM C  ITOMOIIBIO
COCTaBJICHMsI YPAaBHEHUM, HEPABEHCTB, UX CHCTEM. '

Hcnons30BaTe ypaBHEHUs, HEpaBEHCTBA W MX CHCTEMBI IS COCTABIICHUS
MaTeMaTU4eCKOW MOJENU peanbHONM CHTyaluWd WM NPUKIAgHOM 3agayw,
UHTEPIIPETUPOBATH II0JIyYEHHBIE Pe3yJIbTAThl B 3aJaHHOM KOHTEKCTE.

Yuci0BbIe NOC/IIOBATENLHOCTH M IPOTPECCHH

CBoOOIHO oOmepHpoBaTH INOHATHSAMU: 3aBHCHMOCTb, (YHKIHS, rpaduk
GyHKIMM, IpsMas OPONOPLUOHAIBHOCTE, JHHEHHAS GbyHKnusa, oOparHas
[pONOPUMOHANIBHOCTS, IIapaboiia, runepbona, Kyco4HO-3aqanHas QyHKIHS.

HccnenoBars QyHKImIO 10 €€ rpaduKy, ycTaHABIMBATE CBOMCTBA (YHKIHIA:
061acTh ONpeNeeHHs, MHOKECTBO 3HAYCHUM, HYIH QYHKUUH, IPOMEKYTKU
3HAKOIIOCTOSHCTBA, IIPOMEXYTKM BO3pacTaHWs U YOLIBAHMS, YSTHOCTH W
HEYETHOCTH, HauboJIbIIee i HAUMEHbIIee 3HaYeHNS, ACHMITTOTEL !

PacriosHaBats KBapaTUdHyr0 GyHKIHIO 10 GOpMyITe, TTPUBOIUTE HPUMEpE
KBaIpaTHYHBIX QYHKIUN U3 PeaNbHOMN KU3HYU, QU3UKY, TEOMETPHH.

OnpenensTs nonoxenue rpaguxa KBaIPATUIHON GYHKIIHH B 3aBUCHMOCTH OT
e€ K03 PULIHEHTOB.

Crpouts rpaduk KBajpaTWyHOM  (YHKIMH, ONKCHIBATG  CBOWCTBA
KBaZpaTUIHOH QyHKIUHU 110 €€ rpaduKy.

Hcnone3oBats cBOMCTBA KBaAPATUYHON DYHKIIHH IS pEIIeHUs 3aaY.

Ha npumepe xBanpartudno#t GyHKIuM cTpouts rpadux GyEKmmy y =affkc +
b) + ¢ c momorpro mpeoGpasoBanuii rpaduka byHKIIE Y=1{%).

HmocTpUpoBaTh ¢ IOMONIBIO IpadyiKa peabHyI0 3aBUCHMOCTh HITH TIPOLECT
II0 UX XapaKTePUCTUKAM.

Apudpmernyeckas H reoMeTpUYECKasi IPOrPeCCHH

CB060IHO ONEepHUpPOBATH MOHATUAMY: TIOCIEIOBATENHHOCTS, apmimemt{ecmg
U reOMEeTpHYecKasi IPOTPECCHH.

3ajaBaTh I[OCTENOBATENFHOCTH DasHBIMH CIIOCOOAMH:  OIHCATEIBHBIM,
TaOJIMIHBIM, C TIOMOIIBIO (POPMYJIBL 72-I0 YJIEHa, PEKYPPEHTHBIM.

BEIMONHATE  BBIMUCIEHHA C HCHONB30BaHUMEM (GOPMYI #-ro  djieHa
apu(METHIECKON U F€OMETPHIECKOM IPOrPeCCHiA, CyMMBEI IIEPBBIX 77 YJIEHOB.

M3obpaxars 4IeHBl IIOCNENOBATENBHOCTH TOYKAMYM HAa KOOPXHHATHOM
IUIOCKOCTH.

Peare 3a1ayy, CBS3aHHBIE C YKCIOBBIMU IIOCIEIOBATEIBHOCTIMMI, B TOM
9HCIIE 331241 U3 PEalbHOU XU3HU (C MCIOIB30BaHUEM KaIbKyJIATOpa, IUPPOBEIX
TEXHOJIOTHH).



PacriosHaBaTh ¥ IPUBOAUTH IMPUMEPHE] KOHEYHBIX U OECKOHEYHBIX
IIOCTICIOBATEIBHOCTEH,  OrPAaHMYEHHBIX  ITOCIENOBATEILHOCTEH, MOHOTOHHO
BO3pacTaronyx (yOBIBAIOIIHX ) TIOC/IEN0BATENLHOCTEH.

VmeTs npesicTaBiaeHue o CXOAUMOCTH [I0CIIE0BATEIEHOCTH, YMETh HAXOIUTh
CyMMy O€CKOHEYHO yOBIBAIOIIEeH reOMETPUYECKON IPOrPECCHH.

IIpuMeHsI TS METON MaTeMaTHYeCKOM HHIyKLUK TIPU PELICHHH 3a1a4.
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITIPOIIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI JISI YYEHUKA

METOAUYECKHUE MATEPHAJIBI JISI YYUTEJIS

IOU®POBBIE OBPA30BATEJIBHBIE PECYPCHI I PECYPCBI CETH
HUHTEPHET
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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