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HOACHUMTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyYMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUM U MPOLECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreynMBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCSA: OHU HCIHOJB3YIOT JCIyKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peaan3aueil 1esITeNbHOCTHOTO MPUHIINIA 00YyIeHUS.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEpPCAJIBHOTO Maremartudeckoro s3bika. CoxaepxaTenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIeH MaTeMaTHu4ecKod MOJAeNn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjiaHy B 7-9 Kkjaccax u3ydaeTcsi Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palrOHAIBHBIMU YKCIIaMU. Pelienne 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHHUE BBIPAKECHUS C NIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJAOOHBIX ClIaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaTr pasHocTu. PopMmyna pa3HOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHeHUW. CoCTaBiI€HHE YpaBHEHUN IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CIOCOOOM TMOACTaHOBKHU. I[IpuMepbl pelieHuss TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IWMHEHHBIX YpPaBHCHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPEOOPa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreopandyeckux JapoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAKAIOIMIUX PEeaTbHBIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHple 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apudMeThdeckue MACUCTBHUS C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PeleHue TEKCTOBBIX 3ajad
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JHMHEHHOe, a Japyroe — BTopoi cteneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHENMHBIX HEPABEHCTB C OJHOW IEepeMeHHOMN. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIAOBBIE  MOCIEI0BATENbHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmynbl N-ro dieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBHIO K OOCYKICHHUIO 3THUECKUX 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 PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTUS LMBHIM3ALMH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0JIATONOIYy YU

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
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 OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUI MJIs1 OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABISITh U XapaKTEPHU30BaATh CYIIECCTBEHHbBIC MPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTh W  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPECUHH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh aAPrYMEHTAIIMIO, TPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOATEIIBHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIUIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O PE3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOWpaTh GopMy TMpeACTaBiIeHUS WH(OpMAIMM U WUTIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peIIeHUsI MATEMATUYECKOU 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS UM HEJOCTIKCHUS T1ETTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BeimonHsaTh, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, aprU(PMETHUECKUE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OgHONM (HOPMBI 3aIIUCH YUCEN K JApyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBINONHATE TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYHH, IIPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuasa.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUYJICHOB ISl PELICHUS Pa3IMYHbIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemlars yiMHEMHBIE YpaBHEHUS C OJHOM INEPEMEHHOW, NPHUMEHSS NpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbL, 3alIMChIBATh YHCIOBBIE IIPOMEXKYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, ILIEHA, KOJWYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TpaUKOB pealbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

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

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paXkaTh JACHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHHU, MCIIONb3Ys
CBOMCTBA KOPHEH.



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, COAEPKAILUX CTETICHH C LIEIbIM IOKa3aTesIeM.

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 MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

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

[IpoBouTh TMpocTeilive UCCIEAOBaHUSI YPABHEHUN U CUCTEM ypaBHEHUH, 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 YPaBHEHUS WM CHUCTEMbl 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 PEIICHWHA HEPaBEHCTBA, CHCTEMbI
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 3JeMEeHTapHbIX QYHKUIUNA BUJA:

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 PAIMOHAIBHBIC U UpPAIlMOHAIBHBIC 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 BBIPAKECHUMU.

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

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTENIINE TPOOHO-pAllMOHATIbHBIC YPABHEHHUS.

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

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IBYMsSI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, 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, KBAJIpaTHbIC 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 YHUCJIIOBOM MPSMOM, 3alMChIBATH PEUIEHUE C TOMOIIBIO CHUMBOJIOB.

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 =X, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

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

Pacno3naBaTh kBajgpaTHuHyto (QYHKIUIO 10 (opMyIie, MPUBOIUTE PUMEPHI
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 UCHOJb30BaHWEM (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 XKU3HU (C UCIIOIh30BAHUEM KAJIBKYJIATOPA, ITA(DPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniian 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
I1 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKECHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna 1 BIYUCICHUS
11 BeimonHATe,  couetas  yCTHBIE W NHCBMEHHBIE  MPHEMBI,
' apudmeTrnyeckue AeUCTBUA C PallMOHAIBHBIMH YUCIIaMU
HaxomuTh ~ 3Ha4YeHHWs]  YHUCIOBBIX  BBIPAXKECHHH,  MPUMEHSTh
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPXKEHUH, CO/IepKaIuX OOBIKHOBEHHBIE U JECSITUYHBIE POOH
[lepexoauts OT oaHON (OpMBI 3amuUch 4YUCel K  Apyrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIILHBIE YUCIIA
1.5 Oxpyrrs uncia
BbINOMHAT MPUKUAKY U OIEHKY pe3yibTaTa BBIYMCICHHUI, OLEHKY
1.6 3HQYEHUW YUCIOBBIX BBIPAKCHUN. BBINOMHATH  JEUCTBUS €O
CTETIEHSIMH C HaTypaJbHbIMU MOKa3aTeIsIMH
17 [IpuMeHsATh TpPHU3HAKM JAEIMMOCTH, pa3jokKEeHHe Ha MHOXUTENIN
' HATYpaJIbHBIX YHCEI
Pemrate  mpakTHKO-OPMEHTHPOBAHHBIE  3a/la4d,  CBSI3aHHBIE  C
OTHOILLICHUEM BEJINYMH, IPONOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOICHTaMH, HWHTEPIPETHPOBATh pE3yAbTaThl pEIIeHHs 3ajad ¢
y4€TOM OTpaHWYEHUH, CBA3aHHBIX CO CBOMCTBAMM PAacCMAaTPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
”1 Hcnonb3oBartk anreOpanvyeckyrd TEPMUHOJOTHIO U CHMBOJIHKY,
' MIPUMEHSTH €€ B IPOIIECCEe OCBOSHHSI YUeOHOTO MaTepraa
29 Haxomute 3HadueHWsT OYKBEHHBIX BBIPQXEGHUH TIpU  3aJaHHBIX
' 3HAYEHHUSX NTePEMEHHBIX
2.3 BoimonHATe mpeoOpa3oBaHMs LEJNOTO BBIPAKEHHS B MHOTOUWIEH




MIPUBEACHUEM MOJI0OHBIX CIaraeMbIX, paCKphITHEM CKOOOK

BremonssaTh YMHOXCHHUE OAHOYICHA HAa MHOI'OYJICH U MHOI'O4JICHA Ha

2.4 MHOTOWIEH, NPUMEHATh (HOpMYJbl KBaJapara CyMMbl H KBajpara
pa3HOCTH
Ocy1ecTBIATh pa3jioKeHUE MHOTOYJICHOB HA MHOXKUTEIIN C TIOMOILIBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYNITUPOBKU CIaracMbIX,
IpUMEHEHUs! (POPMYJIT COKPALEHHOTO YMHOXKEHUS
25 [IpumMensaTh npeoOpa3oBaHKsi MHOTOUICHOB AJIS PELICHUS PAa3JIMYHbIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 pEalbHON IPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU I1OKa3aTeIIIMU
' U1 IpeoOpa30BaHus BBIPAKEHUN
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IIPUMEHSI
3.1 IpaBUjIa Mepexosia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIIBHOMY €MY.
[IpoBepsTh, SIBISIETCA JIU YUCIIO KOPHEM ypaBHEHUS
3. [IpumensTe rpaduueckue METOAbl TPH PEIICHHH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
> [TonGupath npuMepsl nap YUCE, ABJISIOIUXCS PELIEHUEM JTMHEHHOTO
' ypaBHEHHS C IByMsI IEPEMEHHBIMHU
CTpouTth B KOOpAMHATHOHN TIOCKOCTH IpaduK JTMHEHHOTO YpaBHEHHUS C
3.4 JIBYMsI T€PEMEHHBIMH; MOJB3YsICh TpaUKOM, MPUBOAUTH MPUMEPHI
pelIeHns ypaBHEHUS
35 Pemiare cucteMbl IBYX JTMHEHHBIX YPaBHEHUH C ABYMS IIEpEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKu
CocTaBndTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHMH 10 YCIOBUIO 33J]a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJY4YEeHHbIN pe3yibTar
4 Koopaunats! u rpapuku. ®ynkunn
N3o0paxkaTh Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl, 3aMUCBHIBATH
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
12 OTtmedaTh B KOOPAMHATHOM TUIOCKOCTM TOYKM IO 33JaHHBIM
' KOOp/AMHATaM
43 Crpouts rpaduku nuHeHbIX QyHkuuid. Ctpouts rpaduk GpyHKIHN Y

= x|



OnuceiBaTh ¢ MOMOIIBI0 (DYHKIIMIT HW3BECTHBIE 3aBUCHMOCTH MEXIY

4.4 BEJIMYUHAMHU: CKOPOCTb, BpPEMsl, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00BEM pabOThI
4.5 Haxoauth 3HaueHne GyHKIIUU 110 3HAUYCHUIO €€ apryMeHTa
[lonumaTts rpaduyeckuii cnoco® NpPEeACTaBICHUS M aHAIM3a
4.6 uHbOpMalMY, W3BIEKATh M WHTEPHPETHPOBATH HHPOPMALUIO U3
rpaMKOB peasbHbIX NIPOLECCOB M 3aBUCUMOCTEH
8 KUIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NPOBEPsIeMOro .
00pa3oBaTeJIbHO MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJabTara
1 Yucna u BBIYMCICHUS
Hcnonp3oBaTh  HayaJlbHble  NPEACTABICHHS O  MHOXECTBE
11 JEHCTBUTENLHBIX YHUCEN ISl CPAaBHEHHSI, OKPYTJICHUS Y BBIYUCIICHUH,
' n300pakaTh [JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
IpsAIMON
[IpumeHsTh MOHATHE  aPU(PMETUYECKOTO  KBAJPATHOTO  KOPHS,
12 HaXO/JWUTh KBAJpaTHbe KOPHHU, MHCIOJB3Ysl IpH HEoO0XOAUMOCTU
' KaJIbKYJISTOP, BBIIOJHATH MPEOOPA30BaHUS BBIPAKEHUH, COIEPKAIIIX
KBaJ[paTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonp3oBare 3amuck  OONBIIMX ¥ MaJbIX YHCEN C TOMOIIBIO
' JeCATUYHBIX ApoOeil u creneHei yncna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTeleM, BBINOIHATh
2.1 Mpeo0pa3oBaHUs BbIPAXKEHUH, COAEPXKALIUX CTEHEHH C IIEeJIbIM
nokaszaresem
BBIMONHATE ~ TOXKIECTBEHHblE  MPeoOpa3oBaHUs  PALMOHAIBHBIX
2.2 BBIPDA)KCHUII HAa OCHOBE IIpaBWJI JEWCTBUIM HaJ MHOIOWICHAMH U
anreOpandecKuMu ApoOsMHU
2.3 PackianpiBaTh KBafpaTHBIN TPEXUWICH HA MHOXKUTEIIN
24 [IpumensaTh mpeoOpa3oBaHUsl BBIPAKEHUH AJIS pEIICHHs pa3IMyHBIX
' 3aJa9 U3 MaTeMaTHKH, CMEKHBIX TPEIMETOB, U3 peallbHOW MPAKTUKA
3 VYpaBHEHUs U HEpaBEHCTBA
3.1 Pemate nMHelHBIE, KBaJpaTHblE YpaBHEHHs M  palOHAJIbHbIE




yYpaBHEHHS, CBOJSLINECS K HUM, CHCTEMbI JIBYX ypaBHEHUH C IBYMs

NEPpCMCHHBIMU

[IpoBomuTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
3.9 yYpaBHEHMH, B TOM 4YHCI€ C IPUMEHEHHEM TIpaduuecKux

HpCI[CTaBHCHI/Iﬁ (YCTaHaBJII/IBaTb, HUMCECT JIM YPAaBHCHUC HJIM CHUCTCMaA

ypaBHEHUH pelleHUs], €CITU UMEET, TO CKOJIbKO, U IIpoyee)

[lepexoauth OT cioBecHOM  (OpPMYIHpPOBKM  3ajadyu K  e€
33 anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPABHEHMS WIIU

CUCTEMBI  Yp aBHCHHfI, HHTEPHPETUPOBATL B  COOTBETCTBHUU C

KOHTEKCTOM 33J1a4U [OJy4YECHHBIN pEe3yJbTaT

[IpuMeHATH CBOWCTBA YUCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
"y peliaTh JIMHEeWHbIE HEPaBEHCTBA C OJJHOM MEPEMEHHON M UX CHCTEMBI,
JaBaTh  TIpa@UYEeCKyl0  WUIIOCTPAIMI0  MHOXKECTBA  PEIICHHI

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

4 OyHKIUU

[lonnMaTh ¥ UCHONB30BaTh (PYHKIMOHAIBHBIE TOHATHUS M  S3BIK
41 (TepMHHBI, CHUMBOJMYECKHE OO0O3HAUYEHUs), OINpeNeNiATh 3HAYEeHUE
(GyHKIMK 1O 3HAYCHHMIO apTyMEHTa, OMpPENeIsATh CBOWCTBA (PYHKIIUU

o e€ rpaduky

Ctpouts rpaduku 31eMeHTapHbIX PYHKINN BUIA:
y=k/x

4.2

k/x

, Y =X2, Y = X3, Y = |[x|, onuCchIBaTh CBOMCTBA YUCIOBOM (PYHKIMH 1O €€
rpaduky

9 KIIACC

Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
NpoBepPsieMoro N

o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA
pe3yjabTara

1 Yucna 1 BEIUUCIIEHUSI

CpaBHI/IBaTB U YIHOpAAOYMBATH pPALUMOHAJIBHBIC W HWPpAlHOHAIILHBIC
1.1
qucia




1.2

1.3

14

Boimonuate apudmernueckue ASHCTBHUS C PallMOHAIBHBIMUA YUCIIAMH,
coueras YCTHBIE U IUCBMEHHBIEC MPUEMBI, BBIIOJIHATH BBIYUCICHUS C

HppaniiOHaJIbHBIMHU YU CJIaMHU

HaXO,I[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH IIOKa3aTCIAMU U KOpHCfI,
BBIYHUCIIATH 3HAYCHU A YUCIIOBBIX BI)Ipa)KeHI/Iﬁ
OprrJISITb I[CflCTBHTGJILHBIG 4uncCiia, BBIIOJHATL NPUKUIKY PE3yJibTaTa

BBIHHCHGHHﬁ, OLCHKY YUCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHUs U HEpABEHCTBA

2.1

Pemlate  juHEHHBIE W KBAApAaTHBIE  YPaBHEHMs, YpaBHEHUS,

CBOJSIIMECS K HUM, MPOCTEHIINE TPOOHO-pAIlMOHATIbHBIC YPAaBHEHUS

2.2

Pemarp cuctemsl IByX JUHEHHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIIECTCS

JIMHENHBIM

2.3

Pemate TekCTOBBIE 3a7a4M anreOpanvdeckuM CIOoCOOOM C TOMOIIBIO
COCTABJICHMS YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JBYyMs

IICPEMCHHBIMU

2.4

2.5

2.6

[IpoBomuTh mpoOCTEWIINE MCCIECIOBAHUS YpPAaBHEHUHM U CUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
NpeCTaBICHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

cucreMa ypaBHCHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOHBKO)

Pemrate JIMHEHbBIE HCPAaBCHCTBA, KBaApPATHLIC HEPAaBCHCTBA,
I/1306pa)KaTL pCHICHUC HECPABCHCTB Ha YHCIO0BOM HpﬂMOfI, 3allMChIBATb

pEIICHUC C TIOMOIIIBIO CUMBOJIOB

Pemate cucteMbl JHMHENHBIX HEPAaBCHCTB, CHCTCMBbI HCPABCHCTB,
BKIIIOHAOMME KBaJApaTHOC HCEPABCHCTBO, I/1306pa)KaTI> pemiCHuC
CUCTCMblI HCPABCHCTB Ha YHCIIOBOM prlMOﬁ, 3alUCbIBaTh PCUICHUEC C

IIOMOIIBIO CHMMBOJIOB

2.7

3.1

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JTUYHBIX 33724

DOyHKIUU

Pacnosznasatn byHKIIMHA W3yYEHHBIX BUOB. Tloka3piBaTh

CXEMAaTUYEeCKHU PACIONIOKEHNE Ha KOOPAMHATHOHN TIOCKOCTH TpapuKOB
7| 1 y=kx, y=kx+b, y=k/x, y=ax?+bx+

¢bynaxuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3HauYeHUH KO3(PPHUIMEHTOB, ONUCHIBATh CBOMCTBA (QYHKITHI




3.2

3.3

3.4

4.1

4.2

4.3

4.4

[Toka3piBaTh CXEMAaTUYECKH PACIONIOKECHHE Ha  KOOPIMHATHOMN
IJIOCKOCTH TpadukoB ¢GyHKIMH Buaa Y = VX, Y = |X| ¥ ONHUCHIBaThH

cBoiicTBa (DYHKITHI

Crtpouts M wH300paXkaTh CXEMAaTUYECKH TpaduKu KBAJAPATUYHBIX
(GYHKIM, ONMUCHIBATH CBOWCTBA KBAJAPATHYHBIX (QYHKIUH IO HX
rpadukam

PacrioznaBate KBazparnuHylo (YHKIHIO 10 (GOpMyJe, MPHBOAUTH
IpUMepsl  KBAJPaTUYHBIX (DYHKIMH W3 peanbHOW KHU3HH, (U3MKH,
reOMETPHH

Apudmerndeckasi 1 TeOMETPHYECKast IPOTPECCUU

Pacrio3HaBath apu()MeTH4ECKyI0 M TEOMETPUYECKYIO MIPOTPECCHHU TIPH
Pa3HBIX crIoco0ax 3aaaHus

BEIMONMHATE BBIYMCIEHUS C HUCIONBb30BaHUEM (QOpMyN N-TO dJIeHA
apuUPMETHUECKON M TEOMETPHUYECKON MPOTrPECCHid, CyMMBI HEPBBIX N
YJICHOB

N300paxkaTh 4ICHBI MMOCIEOBATEIBHOCTH TOUYKAMH Ha KOOPJHMHATHOM
TUIOCKOCTH

Pemrate 3amaun, cBs3aHHBIE C YHCIOBBIMH TOCIIEOBATEILHOCTSIMH, B

TOM 4YHCIC 3aJa4u H3 peanLHoﬁ KHU3HHU (C HUCIIOJIBb30BaHHECM

KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIN)

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0]] OT OAHOM (OPMBI 3aMUCH
1.1 npobeit k apyroi. [loHsiTHe palMOHAIBHOTO YHMCIA, 3aMHUCh, CPAaBHEHHE,
YHOPAI0YMBAHUE PAIIMOHAIBHBIX YHCEI
19 ApudmeTndeckne ASUCTBUS C pallMOHATBHBIMU YMCIaMU. Perienue 3axay u3
' peasbHOM MPaKTUKU Ha YacTH, Ha IPOOH
13 Crenenb ¢ HaTypaJlbHBIM IIOKa3aTeJeM: OIpeleleHne, npeoOpa3zoBaHue
' BBIpa)KEHUI1 Ha OCHOBE OIPEIENICHNs, 3aUCh OOJIBIINX YUCE
14 [TpoueHThl, 3amuch NPOLEHTOB B BHUJE ApoOU U JpoOU B BUAE MPOLIEHTOB.




Tpu ocHOBHBIE 3314y HA MIPOLIEHTHI, PEILICHUE 3a7a4 U3 PEaTbHOU MPaKTUKU

HpI/IMeHeHI/Ie IMPU3HAKOB  IOCIIMMOCTH, Pa3IOKEHUE HA  MHOXHUTCIU

Lo HaTypaJIbHbIX YUCEl

16 PeanbHbple  3aBHUCMMOCTM, B TOM  4YMcle IpsMas U oOpaTHas
' IIPONOPLUOHAIBHOCTH

2 Anrebpanyeckue BhIpaXKeHUs

21 IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKCHMS C IepeMeHHOU. JlomycTrmMble
' 3HAUEHUS IEPEMEHHBIX

55 [IpencraBieHne 3aBUCUMOCTHM MEXIy BEJIUYMHAMH B BUAE (OPMYIIbI.
' Beruncnenus o hopmynam

o3 [IpeoOpazoBanne  OyKBEHHBIX  BBIPQKEHHUH, TOXKIECTBEHHO  paBHbBIC
' BBIPAKCHUS

2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM

25 OpnHowieHbl U MHOrounaeHsl. CreneHp MHorowieHa. Cllo)keHHE, BBIUMTAHUE,
' YMHOKEHHE MHOTOYJICHOB

25 @opMyIbl COKPAIEHHOIO YMHOKEHHUS: KBaAPaT CYMMbI M KBaJpaT pa3HOCTH.
' Dopmysa pa3HOCTH KBagpaToB. Pa3noxeHrne MHOrOWIEHOB HA MHOXKUTEIN

3 YpaBHeHUS

31 VYpaBHeHHE, KOpEHb YypaBHEHHs, IpaBujia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHUJIBHOCTb YPaBHEHUM

3.9 JIuneliHOe ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PEUICHUE JIMHEUHBIX YPaBHECHUI

3.3 CocraBieHre ypaBHEHUH 1O YCIIOBHUIO 33/1aud. PelieHne TEKCTOBBIX 3a/ay C
. MIOMOILBI0 YPaBHEHUI

3.4 JluneliHOe ypaBHEHUE C IBYMsl IEPEMEHHBIMU U €ro rpaduk

Cucrema [ByX JMHEWHBIX ypaBHEHUH C ABYMsl IN€pEMEHHbIMH. Pemnienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. IIpuMepsl pemieHust TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU

4 Koopaunats! u rpapuku. @yHkiun

4.1 KoopanHara Touky Ha npsiMoOi

42 YucroBble NPOMEXYTKU. PaccTosiHue MexXay IByMsl TOUKAMH KOOPAMHATHOU
' IpsIMOi

43 [IpsimoyronpHas cucrema koopauHat, ocu OX u Oy. AGcuucca U opauHaTa

TOYKH Ha KOOp)IHHaTHOﬁ TIIIOCKOCTH




[Tpumepsr rpadukoB, 3amaHHbBIX (GopMyrnamu. UTeHune rpadukoB peaqbHBIX

4.4 .
3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['paduk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jlunetinas pynkuus, e€ rpaduk. ['padux GyHkum y = [x|
47 I'paduueckoe perieHne JIUHEHHBIX YpPaBHEHUH M CHCTEM JIMHEWHBIX
' ypaBHEHUH
8 KVIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna 1 BBIYUCICHUS
11 KBanpatusiii kopenb u3 uucna. lloHsarue 00 wuppalMOHAIBHOM 4HCIIE.
' JlecaTUUHbIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEH M MX INPUMEHEHUE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN M BBIYMCICHUSAM. J[eficCTBUTENbHBIC
qucia
1.3 Crenens ¢ nenslM okasaresneMm U e€ coiictsa. CTaHgapTHas 3alKch YKCia
2 AnreOpandecKkue BoIpaKEHUS
2.1 KBagpatHblil TpéXuiieH, pa3inokeHue KBaJpaTHOro TPEXUIeHa Ha MHOKUTEIN
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi apoodu
2.3 CnosxeHue, BBIYMTaHUE, YMHOXKEHUE, JIeJICHUE alredpanyeckux 1pooeit
2.4 PannonanbHble BEIpaykeHUS M UX IpeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJApaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 Pemenne ypaBHeHuUH, CBOAAIMXCA K JIMHEWHBIM U KBAJAPATHBIM
3.3 [Ipocreiimme npoOHO-paMOHATIBHEIE YPAaBHEHHS
I'padnueckas nHTEpnpeTanysi ypaBHEHUM C ABYMSI IEPEMEHHBIMU U CUCTEM
3.4 JUHENHBIX ypaBHEHUH ¢ ByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
35 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CrmocoooM
3.6 YucioBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEepeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB



3.9

JIuHeitHbIe HEPABEHCTBA C OAHON EPEMEHHOM

3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU MMEPEMEHHON
4 OyHKIIUA
11 [Tonstne ¢ynkuu. OOIacTh oOmpefeNeHuss U MHOXKECTBO 3HAYCHHI
' ¢ynkuuu. CrnocoOsl 3ajanus QyHKIUN
4.2 I'padux Gpynkumu. UreHne cBOMCTB GyHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GPyHKITHH, OTpAXKAIOMIUX PeaTbHbIE TPOIECChI
w OyHKIMM, OIUCHIBAIOIIME TMPAMYI0O M OOpaTHyl0 MpPOHNOPIUOHATILHBIC
' 3aBUCUMOCTH, UX IpaduKu
4.5 OyHkuu y =x% y = X?
4.6 Oyukmuu Y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUH
9 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucia v BBIYUCIICHUS
n PamonanpHble yMcna, UppalUoOHANbHBIE YHCIA, KOHEYHbIE M OECKOHEYHBIC
' JECATUYHBIE JPOOH
MHO0€eCTBO AEUCTBUTEIbHBIX YHUCEN, IEHCTBUTENbHbIE YHCIIa KaK OECKOHEUHbIE
19 JecATUYHbIe ApoOu. B3auMHO 0JJTHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAMHATHOM npsMoil. CpaBHEHHE J1EHCTBUTENBHBIX
qrcen
13 Apudmerndeckue 1eHCTBUS C 1EHCTBUTEIbHBIMHI YUCIAMU
W3mepenus, npubIMKeHus, oleHKH. Pa3mepsl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTEIBHOCTh TPOILIECCOB B OKpyxkaromeM wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. Ilpukuaka u oueHka
pe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 VYpaBHEHUS C OHOM IEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAINUXCS K TUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHM, CBOASIINXCS K KBaAPATHBIM
04 bukBanpatHoe ypaBHenue. llpumepbl pelleHHs ypaBHEHUH TPETbe U
' YETBEPTOU CTENIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOHO-panoOHaIbHBIX YpaBHEHUH




2.6

CucreMbl ypaBHEHHI

2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 Tpaduk

2.8 Pemenuie cuctem ByX JTUHEHHBIX YPaBHEHHI C ABYMS IIEPEMEHHBIMU

29 Pemennie cuctem NIByX ypaBHEHMi, OHO M3 KOTOPBIX JIMHEHHOE, a JAPyroe —
' BTOPOU CTEIICHH

2.10 I'padmueckas uHTEpIpETALINS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU

2.11 Pemenne TekCTOBBIX 3a7a4 anreOpanyeckKuM Criocooom

2.12 YuciioBbie HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne muHEHHBIX HEPABEHCTB C OJIHOW IMEPEMEHHON

2.14 Pemenue cucreM TMHEHHBIX HEPABEHCTB C OJIHON MTEPEMEHHOM

2.15 KBaaparHbie HEpaBeHCTBA

216 ['padmyeckass uHTEpHpeTaysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' MIePEMEHHBIMHU
3 OyHKIIH

a1 KBamparuunass Qynkuus, e€ rpapuk u cpoiictBa. [lapabona, koopauHaTHI
' BEPIIUHEI MTapaboIIbl, OCh CAMMETPUH TTapa0OITbI

3.2 I'paduku dpynkimii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku dpynkuwmii y=K/X, y = X° u ux cBoicTBa

3.4 I'paduku GyHKIMi , ¥ KX CBOKCTBA
4 YucnoBbie OCIEI0BATENHHOCTH

i1 Omnpenenenre U CrocoObl 3aJaHUsl YUCIOBBIX MOCJENI0BATENIbHOCTEH. 3amanue
' MOCJIEI0BATENbHOCTH PEKYPPEHTHON hopmyIoit U popMysioii N-To ujaeHa

42 Apudmernueckass mporpeccus. Dopmynbl N-ro  uieHa apuPpMeETHIECKOM
' MPOTPECCUH, CYMMBI TIEPBBIX N YICHOB

43 I'eomeTrpuueckass mporpeccusi. QPopmynsl N-TO YieHA T'€OMETPUYECKOM
' MIPOTPECCUU, CYMMBI TIEPBBIX N YWICHOB

A4 N300paxkenne uiaeHOB apU(PMETHUECKOH U TIeOMETPUYECKOH Mporpeccuit
' TOYKAMHU Ha KOOPAMHATHOW IUNIOCKOCTH. JIMHEHHBINA U SKCITIOHEHIIMAIbHBINA POCT

4.5 CrnosxHble MPOLIEHTHI

IMPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS



Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI1 00pa30BaTeILHON NPOrPaMMbl OCHOBHOT'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, NIPUMEHATh WX MPU PELICHUH
3aJa4; YMEHHE UCIOIb30BaTh rpaduueckoe MpeicTaBIeHue MHOXKECTB
JUISL OITUCAHMS pealbHBIX MPOILIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEAMETOB

YMeHue onepupoBaTh MOHATUSAMHU: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE pPAaclo3HAaBaTb HUCTHHHBIE W JIOXKHBIE
BBICKA3bIBAaHUSA, IPUBOJAUTH IMPHUMEPHl U KOHTPIPUMEPBIL, CTPOUTH

BBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHH I

YMeHue ornepupoBaTh MOHATHSAMHU: HATypajJbHOE YHCIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATYpPAJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIb YHCIA, OOBIKHOBEHHAs ApOOb M
JecsATHYHass poOb, CTAaHAAPTHBIN BHJI YWCJIa, PAIIMOHAIBHOE YHUCIIO,
UppalMOHAJILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCIAMH, CpPaBHUBATb U
yHOpSAIOYMBATh YHUCHA, TNPEICTABIATh YHCIa HAa KOOPIUHATHOMN
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNaThb NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneH!
Oonbllle €AMHUIBI;, YMEHHME BBINOIHATH PAacYE€Thl 1O (dopMysam,
peoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0KEHHE MHOTOYJIEHA Ha MHOXKUTEIH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpMYT pa3HOCTH KBaJpaToB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMeHue oneprupoBaTh MOHATUSMU: YACIOBOE PAaBEHCTBO, YPABHEHHE C
OIHOM TIEPEMEHHOM, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
TpOOHO-pallMOHATIFHBIE YPaBHEHHUSI C OJHOW TEPEMEHHOMN, CHUCTEMBI
JBYX JIMHENHBIX YpPAaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble U JPOOHO-pallMOHAJIbHbIE HEpPaBEHCTBA C  OJHOM

nepeMeHHoﬁ, B TOM YHCJIC IIPU PCUICHUH 3aa4 U3 APYIUX NpcaAMETOB



U TPAKTUYECKHUX 3a7a4; YMEHUE MWCIOIb30BaTh KOOPAWHATHYIO
NpSIMYyI0 M KOOPAMHATHYIO IUIOCKOCTH Ul M300paKEHUS peIIeHHM

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHHWS, HAMOOJbIICC W HAUMEHBIIES 3HAYCHUS
GbyHKIMNT; YMEHHE OIIEpUPOBAThH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (QyHKIHS,
oOpaTHass TPOMOPIIMOHATBHOCTh, Mapaboia, runepbona; yMeHHE
CTPOUThH rpaduky GYHKIUH, UCITOJIL30BATh TPA(UKHU IS ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /ISl PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TPEAMETOB W peajbHOM JKU3HU, YyMEHHE BBIPAXKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKIy BETMYNHAMU

Ymenue OIIepUpOBATH HOHSTUSIMU: [IOCJIEZI0BATEIbHOCTb,
apupmeTHyeckass M IeOMeTpUYecKas  IPOrpeccHH;  yMEHue
WCIIOJIBb30BaTh CBOMCTBA TOCIIEAOBATENLHOCTEH, (OPMYIBI CyMMBI U
o0I1Iero 4jieHa MpH pelleHUH 3a/ay, B TOM 4YMCIe 3a1ad U3 JIPYrux

y4eOHBIX TPEMETOB U peaTbHOU KU3HU

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLICHTHI,
IO M 4YacTH, JBUXKEHHE, padoTy, IEHYy TOBAapOB U CTOMMOCTh
MTOKYIIOK U yCITyT, HAJIOTH, 337291 U3 00JIaCTH YIIPaBICHUS JINIHBIMHA U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIISAITh  BBIPAXKCHHS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBl [0 YCJIOBHUIO  3aJ1ayH,
WCCIIEeIOBaTh MOJIYYEHHOE PEIlIeHUE W OLEHUBAThH MPaBIONOJA00HOCTh

MMOJIYUYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUH TPEYrOJbHUKH, NPSIMOYTOJIBHBII TPEYTrOJbHUK,
MearaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,
napajiesnorpaMM, pomMO, TNPSAMOYTOJBHUK, KBaJpaT, Tpameunus;
OKpPY’KHOCTb, KpYT, KacaTeiabHas; 3HAKOMCTBO C MPOCTPAaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJlaud, B TOM YHCIE U3 MOBCEIHEBHOM
KU3HU, Ha HAXOXKJIEHHE T€OMETPUUYECKUX BEJIIMYMH C MPUMEHEHUEM

U3YyYEHHBIX CBOMCTB GuUryp u pakron

10

YMeHue onepupoBaTh IOHATHUSMHU: PABEHCTBO (UIyp, pPaBEHCTBO

TPEYTrOJIbHUKOB, MNapaJlUICIbHOCTh W MNEPINCHAUKYIAPHOCTL IIPAMBIX,




Yol MEXAYy TMpsIMbIMH, TEPIEHANKYISp, HAKIOHHAS, MPOCKIN,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM ¥ NPSMOH; YMEHHE DAacIo3HaBaTh PABEHCTBO, CHMMETPHIO M
nonobue ¢uryp, napamieIbHOCTh M HNEPHEHIUKYISIPHOCTD MPSMBIX B

OKpY’KaroIllleM MUpe

11

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCCTOSIHUE, YIroj
(BeqiMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IJIOLIA/ib;
YMEHHUE OLIEHUBATh Pa3Mephl MIPEIMETOB U OOBEKTOB B OKPYXKArOILEM
MHUpE; YMEHHE NpPUMEHATh (QOpPMyIBl TepuMeTpa U  IUIOIAAU
MHOT'OYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO IapaJuleJeNUIe1a; YMEHUE NPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETPHUYECKHUE COOTHOLICHHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOIA e

12

13

YMmenue wuzoOpaxarb IUIOCKMe (urypel M UX KOMOMHALUH,
MPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CpPEICTB IO TEKCTOBOMY WJIHU

CHUMBOJIbHOMY OITMCAHUTIO

VYmenue OIICpHUPOBATH IHOHATHUAMMN: MMpAMOYTOJIbHAA CHUCTEMA
KOOpJZHMHAT, KOOpAUHATBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATH BCKTOPbBI U KOOPAWHATHI IJId MPEACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM YHCIC U3 JPYIrux y‘-Ie6HI)IX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh IOHSATUSIMHU: CTOJOMKOBBIE U  KPYTrOBbIE
JUarpaMMbl,  TaOMuIBl, cpenHee  apudMeTHdeckoe, MeJIuaHa,
HauOoJblllee W HaMMEHbIIEe 3HAUEHHUs, pa3Max YHCIOBOrOo Habopa;
YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBaTbh M  NPeoOpPa3OBbIBATH
nH(pOpMalIMIO0, TPEJCTABIEHHYI0 B TalOiMIax M Ha JuarpamMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHU PEAbHBIX IPOLECCOB U
SBJICHUH; yMEHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKpY’KaoIlleM MUpE

15

YMeHue onepupoBaTh MOHATHAMH: CIY4YalHBIA ONBIT (CIIy4alHbIN
SKCIIEPUMEHT), JJIEMEHTapHOe COObITHE (dJIEMEHTapHBIM  HCXO0.)
CIly4yailHOrO OMbITa, CiydyaifHOE€ COOBITHE, BEPOATHOCTH COOBITHS;

YMCHUEC HaxXOAWTb BEPOATHOCTHU CJ'Iy’—I&ﬁHBIX COOBITHHA B OIBITAX C




PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMM; YMEHHE pellaTh
3a7a4yd METOJIOM OpPraHHM30BaHHOIO Iepedopa M C HCIHOIb30BaHUEM
[IpaBUjla YMHOXCHHS; YMEHHE OLICHUBATh BEPOSITHOCTH DPEAIBHBIX
COOBITHI W SIBICHUH, MOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MQJIOBEPOSITHBIX COOBITMH B OKPYXAIOLIEM MHUPE M B IKU3HH;
3HAaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIKO B MaCCOBBIX SABJICHHUAX

16

YMeHue BbIOMpaTh MOIXONAIIMNA W3YYCHHBIM METOJ IS PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIHUCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIAUTH
MpUMEPhl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTECYECTBEHHOM

Y BCEMUPHON UCTOPHH

INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS

1 Yucna u BIYUCICHUS

11 Harypanbnsie u nensie yucna. [Ipu3Haky 1enMMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHbIE M JI€CATUYHbIE  ApOOM,  MPOLEHThI, OECKOHEUHbIE
' MEPUOIUUECKHIE IPOOH

13 PanyonaneHple  yucna. Apu@MeTHYEeCKHe OINepalud C  PalUOHAIbHBIMU
' YyHClIaMu

14 JeiictBuTtenbHble uMchaa. ApudMeTHUECKHE ONepaluu ¢ JeHCTBUTEIbHBIMU
' YyHClIaMu

15 [TpubnuKEHHBIE BHIYMCIEHUS, TNpaBWIA OKPYIJICHHs, HPUKHUIKA U OLEHKa
. pe3yJibTaTa BEIYMCIEHUN
2 Anrebpanueckue BhIpaXKEHUS

2.1 bykBeHHbIE BhIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMH )

55 Crenenp ¢ uenbiM mokasareneM. CTeNeHb C palMOHaJIbHBIM IOKa3aTeseM.
- CBoiicTBa CTENEHU

2.3 MHorouneHsl




2.4

Anrebpanueckas 1pooOb

25 Apudmernueckuit KOpEHb HaTypajabHOU CTEIIECHU. HenictBus c
' apu(METHUECKUMH KOPHIMHU HATYpaIbHOM CTENeHN
3 VYpaBHEHMs U HEpAaBEHCTBA
31 Ilenple M apoOHO-panMOHaNbHBIE YypaBHEHHs. CHCTEMBl M COBOKYNHOCTHU
- YpaBHEHUU
39 Ilenple u npoOHO-panoOHabHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
- HEPaBEHCTB
3.3 Pemienune TekcTOBBIX 3a1a4
4 UYucnaoBble MOCIEI0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIE0BATEILHOCTEH
42 Apudmernueckass u reoMmerpudeckas nporpeccur. Dopmyna  CIOKHBIX
- IPOLICHTOB
5 OyHKIMH
OyHkusa, cnocodbl 3amanus ¢yHkuuu. [papuk  Pynkumm. OOnactb
OTIpe/IeNICHUs] ¥ MHOKECTBO 3HaueHui pynkuuu. Hymu ¢yakmuu. [TpoMexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMBbl U
MUHUMYMbl (yHKIMM. HanGosblnee M HauMeHbllee 3HaueHUEe (QYHKIMU Ha
IPOMEXKYTKE
6 KoopauHaTs! Ha IpsMOii U MIIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlexapTOBBI KOOPJIMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTrpuueckue Gpurypsl 1 Ux cBOMCTBa
7.2 TpeyronbHuK
7.3 MHOroyrojasHuKu
7.4 OKpy’>XKHOCTb U KpYyT
7.5 W3mepeHne reoMeTpuyecKix BETNYUH
7.6 BexTops! Ha TUIOCKOCTH
8 BeposITHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHoCTh




8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padr
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