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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yuyeOHOTO Kypca «Anrebpa» ydeOHOro mpeaMera
«Marematuka» cOCTaBlieHa B COOTBETCTBHHM C TPEOOBAHMSIMHU K IUIAHHUPYEMBIM
pesynpTatam @I'OC 00O, B cootrBerctBrM ¢ OPII yuebHOrO Kypca «Anredpay, ¢
yueToM  paboueld  mporpamMmbl  BOCIUTAaHUS W KOHIENUWU  Pa3BUTHUA
MaTEeMaTUYeCKOro 00pa3oBaHUsl.

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAaK €CTeCTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs MATEMaTUUECKONW HAYKOM SIBIIEHUHM U MPOLIECCOB
B MPUPOJEC W OOIIeCTBE, PO MaTEeMaTHYECKOTO MOJCIUPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIaNTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreuMBaeT pa3BUTHE YMEHMsI HaOJIO/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JIOTHYECKOI0 MBIIUIEHUS] O0O0YyYarolMXCsA: OHM HCHOJIB3YIOT JAECIAYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3alHI0, a0CTparupoBaHue u
ananoruto. OOydyeHume  anreOpe  mpeamnoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIHOW  JIEATEIBHOCTH OOYYaroMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpyktype mnporpammbl ydeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHE
auHuH: «Yucaa v BEIYHCICHUSY, «ANreOpandecKkie BBIPAKEHUD», « Y PaBHEHUS H
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyTMMH €ro JHHMAMH. B Xone wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTHdeckoro s3bika. CopepxaTenbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxanne nuHMA «YHWcna ¥ BBIYHCICHUS» CIYXKHUT OCHOBOW ISt
JaNbHENUIIero U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs



JIOTHYECKOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX AJIsi IOBCEIHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBS3aHO C pAlMOHAIBHBIMU M UPPALUOHAIBHBIMH YHCIAMHU, (OPMUPOBAHUEM
IpPEJICTaBICHUA O JAECWCTBUTEIBHOM YHCIE. 3aBEPUIEHHE OCBOEHHUS UHCIOBOM
JVMHUHA OTHECEHO K CpeiHeMy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX aire0panyecKux JIMHUN — « AIreOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y 00YYAIOIIMXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuan TPYIIUPYETCS BOKPYT
pPalMOHAIIBHBIX BBIpAXXEHUI. ANreOpa AIEMOHCTPUPYET 3HAUEHNE MATEMAaTUKH Kak
A3bIKa JUI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJEIEH, OIMCAHMUS MPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJAJECHUE HABbIKAMHU
JNEAYKTUBHBIX paccyxaeHuid. [Ipeodpa3oBaHne CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue pyHKIMOHANBHO-TpaUUECKON JIMHUU HALEJIEHO Ha MOJIyuYeHUe
OOy4YaroIIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIIEH MaTeMaTHU4ecKOW MOJETu
JUTSL OTMCAHUsS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oomectBe. M3ydueHue marepuana crnocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaa B (POpMHUpOBaHUE
MPEICTABICHUM O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IuUIaHy B 7-9 Kjaccax u3ydaercss Y4eOHbIA Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna W BBIUMCICHUA», «AJredOpanyeckue BbIpaXEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HeZelto).

COAEPKAHUE OBYUEHUSA

7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, IEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4HCHA, 3aluCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JEHCTBUS €



palrOHAIBHBIMA YKciIamMu. Pemenue 3agad U3 peaJbHOW NPAKTHKM HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPEIEICHUs, 3aUCh 00bpIIMX yucesn. [IpouenTsl, 3anucey
IPOLEHTOB B BUJE ApoOU U ApoOU B BHUJE NMPOLEHTOB. TpH OCHOBHBIE 3aJlauM Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HATypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IIPOIIOPLIMOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

[lepemeHHBIE, YNCTOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JloImycTHMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK 1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, IPABUIIA PACKPBITHS CKOOOK U MIPUBEAEHUS MOJOOHBIX ClIaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpHounensl u MHOrousneHsl. Crenens MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXEHHMs: KBaapar
CyMMBl M KBaApaTr pasHocTu. Popmysia pa3sHOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCHJIBHOCTb YPaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YWCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEeHHH. COCTaBiIE€HHWE YPAaBHEHHM IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPAaBHEHUH.

JIuneiiHOe ypaBHEHHE C JABYMs NIEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHU C JABYMs INEpPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
CocoOOM TMOACTaHOBKU. IIpumepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHECHUI.

DyHKUIMHA

Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyronbHast cucrema koopauHaT, ocu Oxu Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOpJIMHATHOM II0cKocTH. [IpumMepsl rpadukoB, 3a1aHHBIX (HOpPMYIIaMU.
Urenne rpadukoB peanbHbix 3aBucuMocTei. [lonstue dynknuu. [paduk
dbynkuuu. CroiicTBa pyuknuii. JInnerinas ¢ynkius, e€ rpaduk. ['padux dyakmmm



y = |X|. I'padbmyeckoe pemnieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHEHUM.
8 KUIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
JlecsiTuunbie TPUOTIKEHUST UPpAlMOHANBHBIX unced. CBONCTBa apupMETHIECKIX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BbIPAXKEHUI
Y BBIYUCJIEHUAM. [{€fICTBUTEIIbHBIEC YNCIIA.

Crenens ¢ uenpIM NIoKaszaTeneM U e€ ceorctBa. CTaHIapTHAS 3alKCh YKCIIA.

AnredOpandecKkue BbIPAKEHUS

KBampaTHbeii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JEJEHHE anreopandyeckux ApoOei.
PannonanbHble BBIpaXXEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Tpocreiimue ApoOHO-palMOHATIbHBIE YPABHEHUS.

['padrueckas mHTEpHpeTanrs ypaBHEHUN C IBYMsl IEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpAaBHEHHW C JBYMsS IIepeMEHHBbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEWHBIX YPAaBHEHUN C IBYMs IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HON MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKUIMHA

[Tonsitue ¢ynknuu. OOnacTh omnpeAeneHuss U MHOXECTBO 3HAYCHUMU
dbyukiuu. CiocoOsl 3aaHus PYHKIIHIM.

I'padpux ¢dynkuun. Yrenune cpoiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

@OyHKIMM, ONUCHIBAOIIKME MPSAMYI0 M OOpaTHYI0 MPONOPIHOHATIbHBIE
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = x3, y = VX, y=|x|. [paduueckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KNIACC

Yuciia ¥ BBIYUCTICHUSA

PanmonanpHple yKcna, UPpalMOHAIBHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JecsTUUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YUCIIA



KaKk OeCKOHEUHbIE JAecSITUYHbIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOWIET0 MHpa, JUIMTEIBHOCTh IIPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEéHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTH MPpUOIMKeHus. OKpyTrieHne
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. Pelienue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajlay
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ ABYMs NEpEeMEHHBIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucrteM IByX ypaBHEHH,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTOpol creneHu. ['padpuyeckas
VHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMSI IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padrueckass wHTEepnpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DOyHKIUU

KBagpatuunas ¢ynkuus, e€ rpadux u cBoictBa. [lapabona, KoopauHATHI
BEPIINHBI TapaboJIbl, 0Ch CAMMETPHUH MapaOOJIBI.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBOMCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U MPOrPecCUm

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
peKyppeHTHOM (hopmysoit u popMyIioi N-ro ujeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX NUJICHOB.

N300pakeHrne WICHOB apu(PpMETHYSCKON U TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUMAIBHBIM POCT.
CI1oHBIE NPOLIECHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IpaKJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PEIICHWU IMPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAUBHUAYAIBHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX MJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyX JCHHH, YMEHHIO BUJAETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKu Kak cdepbl 4YeIoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuuyeckoe BocnuTaHue, (POopMHpPOBaAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHH W OTAbIXa, peryispHas (¢uznyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXaloUIeH cpeabl, MJIaHUPOBAaHUS IOCTYIIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBUAX HEONPENETEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBI0O B (POPMHUPOBAHMU HOBBIX 3HAHWW, B TOM YHCIIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYHD  CUTYyallMiO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3oBblesiornyeckue 1eicTBuA:

* BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA  NpPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;

e BOCIIPUHUMATh,  (OpMYIHpOBaTh U  MpeoOpa3oBBIBaTh  CYXKJEHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M 0oOIIue,
YCIIOBHBIE;

eBBISIBJISITh ~ MAaTE€MaTU4YeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX,



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e pa30UpaTh JOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPXKACHHUH (TMpsSMble U OT
MPOTUBHOI0), MPOBOJIUTH CAMOCTOSTEIIBHO HECJIOKHBIE JI0KA3aTeIbCTBA
MaTeMaTH4ecKnx (aKkTOB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOUpaTh Haubojee MNOAXOMAAIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBarejbcKkue 1eMCTBUA:

e ICTIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATEIbCKAN WHCTPYMEHT MO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
CaMOCTOSITEJIbHO YCTaHABJIIMBAaTh HCKOMOE U JaHHOE, (OpMUPOBAThH
TUTIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e IPOBOJIUTh IO CAMOCTOSITENIbHO COCTABJICHHOMY IUUIaHY HECIIOKHBIM
OKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAHME  TI0  YCTAHOBJICHUIO
OCOOEHHOCTEM MaTeMaTU4YeCcKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKTy COOO0M;

e CAMOCTOSITEBHO (HOPMYIHPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

* BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOpMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a1a4H;

e BBIOWpaTh, AaHAIM3UPOBATH, CHUCTEMATH3WPOBATh W WHTEPIPETUPOBATH
WH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM MPEACTABICHHUS;

e BEIOUpATh (OpMy TpeACTaBiieHUs] HWHPOpMAMKM W WILIIOCTPUPOBATH
pelaemMbpie 3aJladyd  CXeMaMH, JuarpaMMam#, WHOW TrpaduKod M HX
KOMOMHAIIUSIMHU;

¢ OIICHWBATh HAAEKHOCTh HMH(POpPMAIMM TI0 KPUTEPHUSAM, TIPEII0KESHHBIM
YUHUTENEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

e BOCIIPUHUMATHh U (POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU

U TEeNsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY



3pE€HHs] B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIY
pelieHus 3aa4i, KOMMEHTUPOBATh MOJTYUYEHHbBIN PE3YIIbTAT;

eB X0JI€ 00CYXJECHHS 3a/1aBaTh BONPOCHI MO CYLIECTBY OOCYKIaeMOW TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUs], COIMOCTABJISTh CBOM CYXICHHS C CYXICHUSMH JPYTUX
YYaCTHHKOB JUanora, OOHapyKMBaTh pa3jiduyvMe U CXOACTBO MO3UIUH, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e IPEJICTABIATH PE3YJIbTAThl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CAMOCTOSITENIbHO BBIOMpPATh (POpMAT BBICTYIUICHUS C YYETOM
3a/1a4 Mpe3eHTallMy U 0OCOOEHHOCTE! ayAUTOPHUH;

e IOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U MHIAUBUIYATBHOM
paboTHI MPU PENICHUN YUEOHBIX MaTEeMaTHYECKHUX 3a/aY;

e IPUHUMATh LIE€JIb COBMECTHOMN MESITEIBHOCTH, IUIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paloThl, pacmpenensiTb BHABI padOT, OTOBAPUBATHCH,
00CyXaTh MPOLIECC U PE3yIbTaT padOThl, 00001IaTh MHEHUS] HECKOIBKHUX
JIIOJICH;

e y4acTBOBaTh B TIpPYMNIOBbIX (opmax paboTel (0OCyX)aeHus, oOMeH
MHEHUSIMH, MO3TOBBIE€ INTYPMbl W JIPYTHUE), BBINOJHITH CBOKO 4YacThb
paboThI U KOOPJIMHUPOBATH CBOM JICUCTBUS C JPYTUMHU YWICHAMU KOMaH]IbI,
OIICHMBATh KAa4€CTBO CBOET0 BKJajJa B OOIIMA MPOAYKT IO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

e CAMOCTOSITEJILHO COCTABJIATh IUIAH, AJITOPUTM pEUIEHUs 3aJadyu (WJIH €ro
4acTh), BbIOMpATh CIOCOO pElIeHHs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATbh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, S3MOIMOHAJIbHBIN HHTEJLJIEKT:

e BJIAJIETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI MPOLEcca U pe3yibTaTa
peuieHus: MaTeMaTUYeCcKOH 3aauu;

e IPEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYThH MPHU PEIICHUM 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA JAESITEILHOCTU MOCTABICHHON LENN U
YCIIOBUSIM, OOBACHSTh NMPUUUHBI JOCTHUKEHUSI WM HEJOCTHKEHUS IICNH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOYyYarONIMICS TOJYYHUT CICTYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BbInonHATh, codyeTass YCTHbIE M NHChbMEHHbIE NPUEMBI, apudmeTHdecKue
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HAaYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKCHUN, COIAEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexomuth OoT oaHON (HOPMBI 3aMKMCH YKcen K Apyrou (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHUBATH U YIOPSAJOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrJisTh yncia.

BBINOMHATh TPUKHUIKY U OLIEHKY PE3yIbTaTa BRIYUCICHUH, OIIEHKY 3HAYECHUI
YUCJIOBBIX BBIpaKCHUM. BBITONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHAT,  NpPU3HAKK  JACIUMOCTH, pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTBIO BEIUYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOHEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Mpolecce OCBOCHUS yueOHOT0 MaTepHaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JOTO  BBIPAXKEHWUS B MHOTOYJIEH
MPUBEJICHUEM TTOJOOHBIX CJIAraeMbIX, PACKPhITHEM CKOOOK.

BBINOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH  CIIaracMbIX,
pUMEHEHUST (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

[IpuMeHsTh MpeoOpa30BaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA



Pemlars yiMHEMHBIE YpaBHEHUSA C OJHOM IEPEMEHHOW, NPHUMEHSS IpaBUia
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsATh rpaduueckre METObI IPU PEILIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakath HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJbl, 3alIUCHIBATh YMCIIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (QYHKIMH HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHaIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIINIO U3 TpaUKOB pealbHbIX IPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE IPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHHS U BBIUMCICHUN, 300paxaTh JCHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSAMOMN.

[IpumeHsaTh mOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALIUX KBAJpaTHbIE KOPHHU, HCHOIb3Ys
CBOWCTBA KOPHEU.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALIUX CTETICHH C LIEJIbIM MOKa3aTeIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocTeiiiive UCCaeOBaHUSI YPABHEHUN U CUCTEM yYpaBHEHHH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHHS YPAaBHEHUS WU CHUCTEMBbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIMI0 MHOXXECTBA PEIICHUNW HEPAaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutsb rpaduku 351eMEeHTapHbIX (QYHKLIMIA BUIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICAYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAIBHBIE M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMN.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMCHIBATH PENICHHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBuCcHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBaJpaTuuHy0 QyHKIUIO 10 (opMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (opMmyn N-ro ujieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCTOIB30BAHUEM KaNbKYJIATOPa, MU(PPOBHIX
TEXHOJIOTHUH).



Js peanmuzanu OI'OC, B3sB 3a ocHoBy DPII o Mmaremaruke U i JOCTHXKEHUS TITAHUPYEMBIX pe3yJIbTaTOB, ObL1a
npoBeieHa Ha 2023-2024 yueOHbIH o1 KOppEKTUPOBKA pabodeil mporpaMMBbl IO ToJaM U3yUYeHHUS.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmmuyecTBoyacos DJIEeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (mudposbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl  [IpakTnyecknepadoTbl P
o0pa3oBaTe/ibHbIEPECYPCHI
1 Yucna u BBIYUCIICHHUS. 11 1 bu6mmoreka [IOK
Panuyonanbubie yucia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 AlreOpanvecKMeBbIPaKEH s 35 1 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ PpaBHCHILA H HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
4 Koopaunats! u rpapuku. o5 1 bubnnorexka [JOK
DOyHKIUH https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
IT 11 1
° OBTOpeHHE 1 000DwIeHHE https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME
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8 KVIACC

N Hauvenosanue pasieios u Koaun4vecTBouacoB JJIeKTPOHHbIE
n/m TEM NPOrpaMmMbl Bcero KonTpoabubiepadorsl IIpakTuyecknepadoTbl (nepposrIc)
o0pa3oBaTe/ibHbIepecypChl
bubmumorexa [IOK
L DyHKIHH. OCHOBHEICTOHATHS S https://m.edsogru/7f417af8
2. Oyukuun. YuciaoBbleyHKITUU 15 1 ngj;ﬁf;aoggﬁ £4174f8
3 Uucna u Beruncinenusi. CTeneHs ¢ 4 bubnuorexa [JOK
LIEJIBIM IT0Ka3aTeIeM https://m.edsoo.ru/7f417af8
" Yuciia 1 BIYUCICHUS. 11 bu6mmoreka [IOK
KBanparHbsie KOpHH. https://m.edsoo.ru/7f417af8
5. AnreOpanyecKUEeBbIPAXKEHUS. 5 1 bubnnoreka [JOK
KBagpatHeIATpEXUIEH https://m.edsoo.ru/7f417af8
6. YpaBHEHHUS U HEPABEHCTBA. 20 1 bubnuotexa [JOK
KBanpatHsle ypaBHEHUS https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 bubnuotexa [JOK
Cucrembl ypaBHEHUH https://m.edsoo.ru/7f417af8
8. VYpaBHEHUs U HEPABEHCTBA. 13 1 bubnmnorexa [JOK
HepasencrBa https://m.edsoo.ru/7f417af8
9. AnredbpanyuecKUEBBIPAKEHHS. 5 bubnnorexka [JOK
Anrebpanueckasipoob https://m.edsoo.ru/7f417af8
10.  IloBropenue u 0000IICHNE 12 1 Egg:;;f;;?ﬁ}; 417418
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
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9 KVIACC

KounuecrBouyacos JJIeKTPOHHBIE
Ne HaumeHoBaHuepasaejioB U
Konrposnbubie IIpaktnueckne  (unppoBbie)
n/n TEeMIIPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIEPeCYpPChl
1 Yucna u BeiuncieHus. JledcTBUTEIbHbBIC 9 1 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnoreka [JOK
OJIHOM MEepEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
> PynxuH 16 1 https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
6 UucnoBblenocie10BaTeIbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 060061IeHNE, 18 1 bubmuoreka [JOK
CHCTEMATHU3AlUSI3HAHU T https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 7 0
I[TPOIT'PAMME
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