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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHUILINH, KaK €CTECTBEHHO-
HAay4yHOro, TaK M TyMaHUTAPHOIO LHUKIOB, €€ OCBOECHHUE HEOOXOOUMO JIf
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTue y 00ydaromumxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTpaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MaTEMaTHYECKOIO MOJCIHUPOBAHMS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX AJIsl aallTallid B COBPEMEHHOM LIU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWTHb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JECMCTBHSI U BBIBOBI,
dbopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCsA: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEeHUs, 0000IIeHINEe 1 KOHKPETU3AINIO, a0CTparupoBaHue u
ananoruto. OOyueHwe  aireOpe  MOpPEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITEJIbHOM  JIEATEIBHOCTH  OOYYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a]1a4 ABJISETCS peaan3anueil 1eATeIbHOCTHOTO MPUHIIMIIA O0YUYEeHMS.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» ajii OCHOBHOIO
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHuH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BBIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas u3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSDKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJIEHCTBYsI C
JpYyTUMHU €ro JuHusMU. B Xojae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy ydeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYJAFOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkarenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTO Kypca «AIredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUM O JEHCTBUTENILHOM 4YHCIE. 3aBEpUICHHWE OCBOCHMSI YHUCIOBOU
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKke BhIPaKEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYECKOro ammapara, HeOOXOJUMOTo IJisl PEIIeHUs 3aJay MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuain TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOCHHSI MAaTeMaTUYeCKUX MOJENeH, ONUCAaHUS MPOIECCOB U
SBIIEHUN peanpHOro Mupa. B 3amaunm oOydeHuss anreOpe BXOASAT TaKkke
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIi OCBOGHHMS Kypca HH(GOPMAaTUKHA, M OBJIAJICHHUE HaBbIKaMU
JeTyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanre cMMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue pyHKIMOHANbHO-TpadUUIECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJarolMMHUCs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTU4ecKOW MOJeiH
JUIsL OTIMCAHUS U UCCIIEJOBaHMsI Pa3HOOOPAa3HBIX MPOLIECCOB U SIBICHUN B MPUPOJE
u obmiectBe. M3yueHue martepuana CrIOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIMXCS
YMEHHsI UCTIOJIh30BaTh PAa3INYHBIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmupoBaHHE
IpEJICTaBICHUN O POJIM MAaTEMATUKH B PA3BUTUN HUBWIN3ALUH U KYJIbTYPBI.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«AnreOpa», KOTOPBIA BKIIOUAET CIEAYIONIME OCHOBHBIC Pa3feNibl COICpPIKAHUS:
«Ynucna W BBIUYUCICHUA», «ANredpandecKkue BBIPAXKCHHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIMI.

Ha uzydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieuNi0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTwe palMOHAaIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uuceln. ApudmMerndyeckue JEHCTBUS €
palMoOHANBHBIMU 4YKciIaMu. PeleHne 3aaad U3 peasbHOM NMPAKTHKW HA 4acTH, HA
JpoOH.

CreneHb C HaTypajlbHBIM IIOKa3aTeJIeM: OIpelesieHrne, NpeoOpa3oBaHKe
BBIPKEHUII HA OCHOBE ONpPEENeHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BHJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHOMN IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB  ACIUMMOCTH, PA3JIOKEHHME HAa  MHOMXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPOIIOPLIUOHAIIBHOCTH.

Aare0panvyecKue BbIPAKEHUSA

[lepemeHHBIE, YNCITIOBOE 3HAYECHHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BENICHUH, paBUiIa PaCKPbITUS CKOOOK M MPUBEIEHUS MOJOOHBIX ClIaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHMs: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasnoxenue
MHOI'OYJICHOB Ha MHOKMUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d ¢ TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHbIMU U ero rpaduk. Cucrema JIByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PelieHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CUCTEM YPAaBHECHHM.



DOyHKIMHA

Koopaunarta Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosiHue Mexmy
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMONA.

[IpssimoyroisibHast cucrema kKoopAauHaT, ocu Oxu Oy. AbGcuucca U opAauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOpMYTaMH.
Urenune rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkumn. I['paduk
dbynkuuu. CoiicTBa pyHkuuil. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = [x|. I'paduueckoe pelueHne ITUHEHHBIX YPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucsia v BbIYMCJIEHUS

KBagparHbeiii kopeHb u3 uwucia. [loHsitTue 00 wuppanvoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpPa30BaHUIO YUCIOBBIX BhIPAKEHUIN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

CreneHb C UeNbIM IMoKaszaTeneM U €€ cpoicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJuiredOpanyecKue BbIPaKEeHUA

KBampaTHblii  TpE€XwieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CrnoxeHre, BBIYMTAHHUE, YMHOXEHHE, JeJCHHE aiareOpandeckux JpoOeH.
PannonanbsHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['padrueckas uHTEpHpETalvs YPAaBHCHUN C IBYMS MEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue Qynkmuu. OOnacTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
¢ynkiun. CrnocoObl 3a1anus QyHKIUHN.



I'paduk Pynkuun. Yrtenue cpoiictB (yHkumu no e€ rpaduky. IIpumeps
rpaukoB QyHKUIUHN, OTPAKAIOIIUX PEAJIbHBIE ITPOLIECCHI.

@OyHKIMY, ONUCHIBAOIIKME MPSMYH0 U OOpaTHyX MPONOPLHOHATIbHBIE
3aBHCHMOCTH, UX rpadukn. Oyukun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPaBHCHUM.

9 KVIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie yKcna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OECKOHEYHBIC
JecATHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YNCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JeCATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSAMOM.

CpaBHEHHE [IEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkéHHOE 3HAUEHUE BEIIMYMHBI, TOYHOCTh NpHOImkeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penieHns ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-panMoOHAIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajiady
aNredpanvyeckKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMs ITIEPEMEHHBIMU. PellleHre cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabona, koopauHaTHI
BEPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbL.



I'paduxu Gysxumit: y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x|, m ux
CBOWCTBA.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU

[IoHsiTHE YHCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHME I10CIIEN0BATEIBHOCTH
peKyppeHTHOH dhopmMyioi u popmysoit n-ro 4ieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opMmynbsl n-ro 4ieHa
apu(MeTHYecKo U TeOMETPUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX NUJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIA U 3KCIIOHEHUUAIBHBINA POCT.
CnoxHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H© HACTOSIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEH Ipak/laHWHA U peau3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKUMX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBJICHUN, TIPOLIEAYP TPaKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE YyYacTH€ B PEHICHWHM NPAKTHUYECKUX 3a7a4
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENMIHON MpodeccruoHaIbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHAMBUIYAILHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKNUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCyXIEHUM, YMEHHUIO BUJICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAlluEe B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKu Kak cQepbl 4YeIoBEYECKOU
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBHIIM3AIINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMaTUYECKOW KYJIbTYpOM KakK CPeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIEI0BATENbCKON
NEATEIIbHOCTH;



6) ¢usmueckoe BocnuTraHue, GopMHpPOBAHHME KYJbTYPbl 310POBbSl H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, peryasipHas ¢u3ndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIe cpenbl, IJIaHUPOBAHUS MOCTYIKOB U
OLCHKM WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J1I00aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOIeM U IyTeH UX PEIICHUS,

8) ajanranusa K U3MEHSAIIMMCSH YCJOBHUAM COLUMAJILHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIOBUAX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble jornueckue gecTBUs:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHONICHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEICICHUs]  TMOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKayM, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEpIUTEIbHbIE W OTpUIIATEIbHBIC, €IMHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBJIATH ~ MAaTEMaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAOIIOJCHUSX U YTBEPXKICHUSX,
npeajiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pazOupaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIWIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BBIOUpPATh HauboJee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA WHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HUKCUPYIOIIUE IPOTHBOPEUHE, IpodJeMy,
CaMOCTOSITeJIbHO yCTaHaBJIMBaTh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UITUIO0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHWE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTeMaTUYECKOrO0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOECHUS, WCCIASAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTAThH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3ala4yd CX€MaMH, JuarpaMMaMH, WHOW Tpadukod ©u uxX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh WHGOPMAIMU 1O KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM Uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.



KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJEHHUSA B COOTBETCTBUU C
YCIIOBUSIMU U HEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelleHUs 3a/1a4i, KOMMEHTHPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIIEJICHHBIE HAa TTOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHHKOB JUanora, OOHapyKMBaTh Pa3IMuh€ U CXOACTBO MO3UIMUH, B
KOPPEKTHOI Gopme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa,  CaMOCTOATEIBHO  BBIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4y PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUYyaIbHOW pabOThl TPU PpEHIEHUH YYEOHBIX MaTeMaTHYEeCKUX
3a/1ay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
00CyXaTh MPOIIECC U PE3ybTaT pabOThl, 0000IATh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIOBBIX (opmax pabotsl (oOcykaeHus, oOMEeH
MHEHUSIMHM, MO3TOBBIE INTYPMBI H JIPyTH€), BBIMOJHATH CBOKO YacTh
pabOThl M1 KOOPJAUHUPOBATH CBOM JIEUCTBUS C APYTUMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh KadyeCTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJISATh IJIaH, aJITOPUTM peIIeHUs 3aAauu (WU ero
4acTh), BBIOMpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Tpoiecca U
pe3yabpTara peuieHrss MaTeMaTUYeCKOM 3a/1auu;

NPEABUNIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a7a4i, BHOCUTHb KOPPEKTHBBI B [IE€SITEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBATH COOTBETCTBUE pe3yjIbTaTa NEATEIbHOCTH MOCTABICHHOW LieTu
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS 1EJIH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy o0yuenuss B 7 KJjacce OOyYarolMiiCsi TMOJYYUT CIIECAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BoinonHsTh, codyeTass YCTHbIE W NHChbMEHHbIE MNPUEMBI, apuPMeTHUecKue
JEUCTBHUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHUW, MPUMEHSATH PAa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[TepexonuTe OT OJHOM (POPMBI 3alUCU yucel K Apyroi (mpeoOpa3oBBIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIBHBIC YUCIIA.

OKpyrJsTh yncia.

BBITTONHATE TPUKUIKY U OLEHKY pe3yJIbTaTa BBIYMCIECHH, OLIEHKY 3HaYEeHUI
YUCJIOBBIX BBIPAXKEHUN. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJIsIMH.

[IpuMeHATh  NpPU3HAKK  JACIUMOCTH,  Pa3j0KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUMOHANBHOCTBIO BEIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yNbTaThl peIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTh
e€ B Ipoliecce OCBOCHUS yUeOHOro MaTepurarna.

Haxonuth 3HadeHUsT OyKBEHHBIX BBIPAKCHWM TPHU 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BolmonHsAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
NPUBEACHUEM TOJIOOHBIX CIAra€MbIX, PACKPBITUEM CKOOOK.

BbIMONHAT yMHOXKEHHE OJHOWJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OCyIIEeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKU  CllaraeMbiX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.



[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a]1a4y
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaldbHbIMU TOKa3aTEIsIMHU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pewiate JIMHENHBIE YpaBHEHUSA C OJHOM NEPEMEHHOW, MPHUMEHSS MNpaBUia
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOIro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMH, MOJIb3YSICh TIpaMKOM, HPHUBOJUTH HPUMEPHI PELICHUS
YpaBHEHUS.

Pemate cucTeMsl 1ByX JIMHEWHBIX YPAaBHEHUH C JByMS IEPEMEHHBIMU, B TOM
qucie rpaduuecKy.

CocTaBnsATh M pellaTh JMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJauyd, HWHTEPHOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIyYEeHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300paxkath HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, HUHTEPBAJIbl, 3alUChIBATh YHCIOBbIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OtmeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MPEACTABICHHUS W aHalIW3a WHOOpMAaIuHy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TPaduKOB pEAbHBIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayaJlbHbIE MPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YUCeN JUIsl CPABHEHUSI, OKPYTJIEHUSI U BBIYUCIECHUN, N300pakaTh JAEHCTBUTEIbHbBIC
YUCJ1a TOYKaMH Ha KOOPJAWHATHOU MPSMOM.



[IpumensaTh noHsATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBAJApPATHbIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEU.

Hcnonb30BaTh 3anmucy OOJIBIIMX W MAJIBIX YKUCENI C MOMOUIBIO JIECATUYHBIX
npo0Oeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpyMeHSATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa30BaHus BRIPAKCHUH, COACPKAIUX CTETICHH C IIEITBIM MOKa3aTesIeM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUJICHAMH U alreOpandecKuMu ApOOsIMHU.

PacknanpiBaTh KBapaTHbINA TPEXUIIECH HA MHOKUTEIU.

[IpuMeHsTh peoOpa30BaHMs BHIPAXKESHUM JJIsSI PEIICHUST PA3JIMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiaty nMHEHBIE, KBaJpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CHCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MPEACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPAaBHEHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHOU (HOPMYIMPOBKU 3a7auu K €€ anreOpandyeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YpPaBHEHUS WM CHCTEMbl YypaBHEHUH,
HUHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3yybTar.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HUX CHUCTEMBI, /1aBaTh
rpaUyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pPEIICHUNA HEPaBEHCTBA, CHUCTEMBbI
HEPABECHCTB.

DOyHKUMHA

[TornmaTe ¥ UCMONB30BaTh (DYHKIIMOHATBHBIC TIOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNITh 3HAUYCHHE (YHKIMHU TIO0 3HAYCHUIO
aprymeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Ctpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y = x4 y = x3,y = [x|, y = Vx, onuceiBath CBOIiCTBA UHCIOBOI
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIHE
peaMETHbIE PE3YIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YNIOPSAJOYMBATH PALIMOHAJIBHBIC U UPPALIMOHATIBHBIE YHCIIA.



Beimonuate apudmeTudyeckue JEHCTBUS C  pallMOHAJIBHBIMH  YHCIIAMH,
coyeTas YCTHbIE M TMHUCbMEHHBIE TPUEMBI, BBINOJHITH BBIYUCICHUA C
HMppalMOHATILHBIMH YHCJIaMH.

Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTels MU U KOPHEW,
BBIYUCIISITh 3HAUEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyraaTh JE€UCTBUTEIbHBIC YHUCJA, BBINOJHATH IPUKUIKY pe3yJibTaTa
BBIUUCJICHUM, OLICHKY YHCJIOBBIX BBIPAKCHUH.

YpaBHeHNS U HEPABEHCTBA

Pemiath JMHEHbIE W KBaJApaTHbIC YpPaBHEHUS, YpaBHEHUS, CBOJSIIUECST K
HUM, NPOCTENIINE TPOOHO-pAllMOHATIbHBIC YPABHEHHS.

Pemate cuctembl JABYX JIMHEHHBIX YpPAaBHEHHH C JABYMsI NEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPHIX OJTHO YPAaBHEHUE HE SIBJISCTCS JIMHEHHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpaudeckuM CHocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMS IEPEMEHHBIMH.

[IpoBOIUTH MPOCTEUIINE UCCIEAOBAHUSI YPABHEHUM M CUCTEM YpPaBHCHMUI, B
TOM 4YHCJIE ¢ IPUMEHEHUEM T'papUUIECKUX MpeACTaBIeHUM (yCTaHABJIMBATh, UMEET
JW ypaBHEHUE WJIM CHUCTEMa YpAaBHEHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, HU300paKaTh
pellICHME HEPABEHCTB Ha YHUCJIOBOW MPSIMOM, 3aMMCHIBATH PEHICHHE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3IMYHbBIX 3a7a4.

DOyHKUIMHA

Pacno3naBath (yHKIIMM HW3Y4eHHBIX BHJOB. IloKa3pIBaTh CXEMaTHYCCKH

pacIojIoXeHNe Ha KOOPJAMHATHOW TJIOCKOCTH rpadukoB QyHKIMNA BUOA: y = kX, y
=kx+b y=kixy=a® +bx + ¢, y=x,y=1\x y = |r], B 3aBucHMOCTH OT
3HaYeHUN KOA()PUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpaPUKU KBAIPATUYHBIX (DYHKIIHM,
OIMCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKITHH 11O WX TpaduKaM.

Pacro3naBaTh KBaapaTHYHYHO (QYHKIHIO 10 (HOpMyJie, TPUBOJAUTH TPUMEPHI
KBaIPAaTUYHBIX (DYHKIMHA U3 peaTbHOM KU3HU, QU3HKHU, TCOMETPHH.

Yuc1oBbIe NMOCT€10BATEILHOCTH H POrPeccUuu

PacriosnaBaTh apuMETHUYECKYI0 M TEOMETPHUYECKYI0 TIPOTPECCUH TPHU
pa3HBIX CIIOCO0aX 3a/IaHMUs.



BbBIMONHATS  BBIYMCIEHHUS C  HCIOJIb30BaHHEM (OPMYJ n-ro  4jeHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyYMMbI IEPBBIX N YJICHOB.
N300paxkath uieHbl MOCIEN0BATEIBHOCTH TOYKAMU HA KOOPJIUHATHOM

IINTOCKOCTH.
Pemarn 3agad, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

qrCIie 3aa4d M3 PEATbHOHN JKU3HHM (C MCIOJIb30BAaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 18 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 1
2 AJITCOPAHHECKHE BHIPAXKCHIA 3 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 20 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 10 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 6 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluucieHus. KBajpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
o .
8 YHKIH. OCHOBHBIC IOHATH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 600 6 2
OBTOPEHHE 1 0DODIIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/ 741908
bu6mmoreka IIOK
1 1
> Dyrkium 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC
Kon n .
poBepsieMble NIpeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna v BBIYUCICHUS
11 BbimonHATe, coderas yCTHbIE U IHMCbMEHHbIE NPUEMBI, apupMeTHYECKHE
' JEHCTBUS C pallMOHAIbHBIMU YHCIAMU
HaxoauTe 3HaueHUs UUCIIOBBIX BBIPAXKEHUH, NPUMEHATH pPa3HOOOpPa3HbIE
1.2 CTIIOCOOBI U TPUEMBI BHIYHCIICHUS 3HAYCHUN APOOHBIX BBIPAKEHHH, COJIEPIKAIINX
OOBIKHOBEHHBIE U JACCATUIHBIC IPOOH
[lepexoautb OT OAHOW (OPMBI 3amHMCH YUCEN K ApPYyrod (mpeoOpa3oBHIBATH
1.3 JECSITUUHYIO JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUUYHYIO APOOb)
1.4 CpaBHMBATH M YIOPSI0OYUBATh pallMOHAIbHBIE YUCIIA
1.5 OxpyryTh uncia
BBINONMHATE NPUKUAKY M OLIEHKY pe3ysIbTaTa BBIYMCICHUM, OLIEHKY 3HAUYEHUUN
1.6 YHCJIOBBIX BBIPAKEHUI. BBINOMHATE NEHCTBUSA CO CTENEHSAMH C HAaTypajlbHBIMU
MOKa3aTeIsIMI
17 [IpumeHsTh NpU3HAKK JETUMOCTH, Pa30oKEHUE HAa MHOXKUTEIH HATypaJbHBIX
' qmcen
Pemarp mnpakTUKO-OpUEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOUIEHHEM
18 BEJIMYMH, TNPONMOPLHOHAIBHOCTHIO BEJIWYHMH, MPOLIEHTaMU, WHTEPIPETHPOBAThH
. pE3yJIbTaThl PELICHUS 3a7ja4 C YYETOM OIpaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB
2 AnrebpanyuecKue BHIPAKCHHS
21 Hcnonb30Bath anredpanveckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
' IpolLiecce OCBOEHHS Y4eOHOTo MaTepualia
59 HaxonuTe 3HaueHHs OyKBEHHBIX BBIPQKEHUI NpU 3aJaHHBIX 3HAYEHUSX
' MIEPEMEHHBIX
3 BoimonHATe mpeoOpa3oBaHus 1EI0T0 BBIPAXKEHHUs B MHOTOWIEH IMPHUBEACHHUEM
' MOI00HBIX CIIaraeMbIX, PaCKPhITHEM CKOOOK
24 BbInonHATE yMHOXEHHE OJIHOYJIEHa Ha MHOTOWIEeH W MHOTIOWieHa Ha

MHOTOYJIEH, IPUMEHATH (POPMYJIbI KBaJipaTa CyMMBI U KBaJlpaTa pa3HOCTH




OC}’H.IGCTBJISITB Pa3JI0KCHUC MHOI'OYJICHOB Ha MHOXUTCIU C TIOMOIIBIO

2.5 BBIHECCHHMSI 32 CKOOKH OOINEro MHOMXHUTENS, TPYIIUPOBKU ClIAaraeMBbIX,
IpUMEHEHHs (POPMYJT COKPALIEHHOTO YMHOXKEHUS
26 [TpumensaTh MpeoOpa3oBaHKsi MHOTOWICHOB JJISl PEUICHUS Pa3IMYHBIX 3a/1a4 U3
. MaTEeMaTHKHU, CMEXXHBIX IIPEAMETOB, U3 PEANbHOM MPAKTUKU
57 Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU I10Ka3aTeNsAMU  JUIS
' peoOpa3oBaHus BBIPAKECHUN
3 VYpaBHEeHUSs 1 HEPABEHCTBA
Pemate nuHEWHBIE ypaBHEHHS C OJHOM IEPEMEHHOH, MNPUMEHSA IMpaBuia
3.1 nepexofa OT HCXOAHOIO YpaBHEHUS K paBHOCHIbHOMY eMmy. IlpoBepsTs,
SIBJIIETCS JIM YUCIIO KOPHEM YpaBHEHUS
39 [TpumensTs rpaduyeckrie METOABI MPH PEIICHUH JTUHEWHBIX YPaBHEHUH M HX
. CUCTEM
13 [lonOupars mnpumepbl Mmap YHCEN, SBIAIOMIMXCS PEUICHUEM JIMHEHHOro
. YpaBHEHHUSI C ABYMs IEPEMEHHBIMU
CTpouTh B KOOPJAMHATHOW IJIOCKOCTH TpadUK JMHEHHOTO YpaBHEHHS C JBYMs
34 NIEPEMEHHBIMM;  IOJIb3YsIChb  IpaMKOM, TMPUBOJUTH HPUMEPHl  pEIIECHUs
YpaBHEHHUSI
35 Pemarp cucreMbl IByX JUMHEMHBIX YPaBHEHHH C ABYMs IIEPEMEHHBIMH, B TOM
' qucie rpadpuyecku
CocraBiaTh M pelwlaTh JMHEWHOE YpPAaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPAaBHEHUI 1O YCJIOBHIO 3a/a4d, HWHTEPIPETHPOBATbh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l MOJY4YEeHHbIN pe3ynbTatT
4 Koopaunats! u rpapuku. ®yHkunu
N300paxaTh Ha KOOpIMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
4.1 KOOpJUHATaM, Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIChIBATh YHCIOBBIE MPOMEKYTKU
Ha anreOpandeckoM s3bIKe
4.2 OTmeuaTs B KOOPAMHATHOMN MIOCKOCTH TOUYKH I10 3a/IaHHBIM KOOPJINHATaM
4.3 Crpouts rpaduku JuHeHHbIX GyHKIMUNA. CTpouts rpaduk GyHKIMM y = [X|
OnwuceiBaTh ¢ TNOMOUIbIO  (QYHKIMI HM3BECTHBIE 3aBUCHMOCTH  MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BPEMs, PACCTOSHUE, LIEHY, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpEMsI, 00bEM padOThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYSHUIO €€ apryMeHTa
[Tonnmare rpaduyeckuii crmocod MpeAcTaBiICHUS W aHadu3a WHQOpMaIuu,
4.6 U3BJIEKaTh W HWHTEPIPETHPOBaTh HHGOPMALMI0O U3 TpaQUKOB peabHbIX

MPOLECCOB U 3aBUCUMOCTEMN




8 KUIACC

Kox IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBePSIEeMOro
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yabTara
1 Uucna u BBIYUCTICHUS
Hcnonb30BaTh HavyallbHBIE MPEACTABICHUS O MHOYKECTBE JIEUCTBUTENBHBIX UYUCEN
1.1 JUISL CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCIICHUN, U300paXkaTh JEHCTBUTENIbHBIC YHCIa
TOYKaMU Ha KOOPJAMHATHOU IIPSAMOM
[IpumensaTr TOHATHE  apUPMETHYECKOTO  KBAJAPAaTHOTO  KOPHS, HAaXOIUTh
13 KBaJJpaTHbIE KOPHH, HCIOJIb3Yys MPH HEOOXOJIUMOCTH KaJbKYJSTOP, BBITIOJHSITH
' npeoOpa3oBaHus BBIPAKEHUN, COAEPKAIIUX KBAJIpPAaTHbIE KOPHH, HCIONb3YS
CBOICTBa KOpHEM
13 Hcnonp30BaTh 3anucu O0NBIINX U MaJIbIX YUCEN C IOMOIIBIO IECATUYHBIX Ipo0eil u
' crenenelt yucna 10
2 Anrebpanyeckue BhIpaXKeHUs
51 [TpyMeHsTh MOHATHE CTENEHH C IEeJIBIM MMOKA3aTeleM, BHIMOIHITh IPeoOpa3oBaHUs
' BBIPKEHUI, COAEPKALIUX CTEIEHH C LIeJIbIM [I0Ka3aTeeM
) BBINOMHATE TOXKIECTBEHHBIE MPEOOpa3OBaHUsl PAlMOHAIBHBIX BBIPAKEHUNH Ha
' OCHOBE TIPaBWJI ACHCTBUIA HAJ MHOTOWICHAMH U anre0pandecKuMu ApOoOsSMH
2.3 PacknanpiBaTh KBaApaTHBINA TPEXUIIEH HA MHOKUTEIN
24 [TpumeHsTh TpeoOpa3oBaHUsl BBIPAKEHUW [UIS PEIICHUS pa3IMYHbIX 33734 U3
' MaTE€MaTUKH, CMEXXHBIX IPEIMETOB, U3 PEabHOUN MPAKTUKU
3 YpaBHEHHS 1 HEpABEHCTBA
31 Pemate nuHEIHBIE, KBaJpaTHbIE YpaBHEHHUS U palMOHAIbHBIE YpPaBHEHWS,
' CBOJSIIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBoUTh MpOCTEHIINE MCCIETOBAHUS YPAaBHEHHM M CUCTEM YypaBHEHHIl, B TOM
3.2 qrclie ¢ MPUMEHEHHEeM rpaduuecKux MpeICTaBlIeHU (yCTaHAaBIWBATh, UMEET JIH
ypaBHEHHWE WM CUCTEMa YPaBHEHUM PEIICHUs, €CIIM UMEET, TO CKOJIBKO, U TTpoUee)
[Tepexoauth OT cOBeCHOU (OPMYTUPOBKH 33Jaud K €€ anreOpandeckoil MOJIEIH C
3.3 MTOMOIIIBIO COCTABJICHUSI YPAaBHEHHUS WJIM CUCTEMBI YPAaBHCHHM, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥l TIOJIYYCHHBINA PE3YIbTAT
[IpuMeHATh CBOWCTBA YHCJIOBBIX HEPABEHCTB IS CPaBHEHWsI, OIIEHKH, DPEIIaTh
34 JTMHEHHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHUCTEMBI, JaBaTh IpaduIecKyro
WJUTIOCTPALIMIO0 MHOYKECTBA PEILIEHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB
4 DOyHKIUH
4.1 [Torumath W UCHONB30BaTh (YHKIMOHAIBHBIC TOHSATUS U SI3BIK (TEPMHHBI,




CHUMBOJIMYCCKUC O603H8.‘-I€HI/ISI), OMPCACIIATL 3HAUCHUC (1)YHKI_[I/II/I 110 3HA4YCHUIO

apryMeHTa, ONpeeATh CBOUCTBA (PyHKIMH 110 €€ rpaduky

Crpoutsb rpaduku 371eMeHTapHbIX (GYHKIUN BUIA:

40 y = k/x, y=kix, y =x2, y = X3, y = |X|, onuchIBaTh CBOWCTBA YUCIOBON (PYHKIIUH T1O
e€ rpaduxy
9 KJIACC
Kon
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOTO 00111er0 00pa30BaHus
pe3yjabrara
1 Yucna u BBIYUCICHUS
1.1 CpaBHUBaTh U YHIOPSAJOYMBATh PALIMOHAIBHBIE U HPPALlMOHATIbHBIE Y CIIA
Beimonuate apupmernueckue OeHCTBUSA € palMOHAIBHBIMU YHCIIAMH, cOuYeTast
1.2 YCTHbIE U TUCbMEHHBIEC MPUEMBI, BBIOIHITH BHIUUCICHUS C UPPALlMOHAIbHBIMU
quclIaMu
13 HaxonuTh 3HaueHMs CTeNeHel ¢ LEeIbIMU [MOKa3aTeIsIMU U KOPHEW, BHIYHUCIATh
' 3HAYEHUS YNUCIIOBBIX BBIPAKEHUHN
14 OkpyryisiTh  JI€HCTBUTENBHBIE YHWCIA, BBINOJHATh HNPUKUAKY pe3yJsibTaTa
' BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKCHHUI
2 VYpaBHEHMSI U HEPABEHCTBA
51 Pemarp nuHeliHble M KBaJpaTHbIE YpaBHEHMsI, YPaBHEHHs, CBOJSAIINECS K HUM,
' npocTelime ApoOHO-palMOHAIbHbIE YPaBHEHUS
5 Pemate cucrembl JBYX JIMHEWHBIX YpPAaBHEHMH C JABYMsS IEPEMEHHBIMH U
' CHCTEMBI IByX YPAaBHEHMM, B KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISECTCS JIUHEHHBIM
53 Pemate TekcToBblE 3amaud  aareOpaMyeckuM  CIocoboM € MOMOMIBIO
' COCTaBJICHUS YPAaBHEHMSI UJIM CUCTEMBI JIBYX YPaBHEHHH C IBYMs IEPEMEHHBIMHU
IIpoBoauTh MpoCTENIINE UCCIEA0BAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
54 yuciae C  IpUMEHEHHeM  TpadHUuecKux  MpeAcTaBiIeHUM  (Hampumep,
' YCTaHABIIMBATh, UMEET JIM YPaBHEHHE WJIM CUCTEMa YpaBHEHHM pelIeHUs], eclu
HMMEET, TO CKOJIBKO)
Pemarp nuHeliHble HepaBEHCTBA, KBaJlpaTHbIE HEPaBEHCTBa, H300pakaTh
2.5 pEllIeHNEe HEPABEHCTB HA YHUCIOBOM IPSIMOM, 3aIIMCBIBATh PEIIEHUE C TOMOULIBIO
CHUMBOJIOB
Y Pemarp cucTemsl JTMHENHBIX HEPAaBEHCTB, CUCTEMbBl HEPABEHCTB, BKIIIOYAIOILINE
' KBaJpaTHOE HEPaBEHCTBO, H300pa’kaTh pEIICHUWE CHCTEMbl HEPaBEHCTB Ha




YHCIIOBOM HpHMOﬁ, 3aIlMCbIBATh PCIICHUEC C TOMOIIBIO CUMBOJIOB

2.7 Hcnonb30BaTh HEPAaBEHCTBA NPU PEIICHUH Pa3IMYHbIX 331a4
3 OyHKIUU
Pacnio3HaBath (QyHKUMM H3y4eHHBIX BHIOB. I[lokasbpiBaTh cXeMaTHYECKU
31 pacroio’keHre Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (GyHKUMH BHIA: y=KX,
' y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HA4YCHHUU KOIP(PUIIMEHTOB,
OIMCHIBATH CBOMCTBA (DYHKITHIA
12 [Toka3piBaTh CXEMaTHYECKU pPACIOJIOKEHHE Ha KOOPIMHATHOM IUIOCKOCTH
' rpadukoB QyHKIMHI BUga y = VX, y = |X| ¥ OIHUCHIBaTh CBOMCTBA (PYHKIUI
13 Ctpouth W H300pakaTh CXEMaTHYECKH TpapuKH KBAIPATUYHBIX (DYHKIHIA,
' OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (YHKLUHN MO X Tpadukam
34 Pacnio3naBate kBampatnuHyro (QyHKIHIO 10 (opMyse, NPUBOIUTH IPUMEPHI
' KBaJpaTUYHBIX (YHKLUH U3 peabHOMN KU3HU, PU3HKH, TEOMETPUU
4 Apudmerndeckast 1 reoMeTpUIECcKas IPOTrpecCcuu
i1 Pacrnio3HaBath apupMeTHYECKYI0 M T€OMETPUYECKYIO0 MPOTPECCUH MPH PasHBIX
' crioco0ax 3aaHus
12 BBIMONHATE  BBIYMCICHUS C  HCIOJNB30BaHMEM  (QopMyn n-TO  4ieHa
' apu(pMeTHYECKON U TeOMeTPUYECKOI MPOrpeccuii, CyMMBbI IIEPBBIX N WICHOB
13 N300pakaTh Wi€HBl IOCIEA0BAaTEIbHOCTH TOYKAMM Ha KOOPJIMHATHOM
' IJIOCKOCTH
Pemrate 3amauu, CBA3aHHBIE C YHCIOBBIMU MOCIEA0BATEILHOCTIMH, B TOM YHCIIE
4.4 3aJjaud M3 peaJbHOM >KU3HU (C HCHOJb30BAHHMEM KaJbKYJATOpa, IH(PPOBBIX

TEXHOJIOTUH)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS
JlpoOu 0OBIKHOBEHHBIE U AECATUYHBIE, TIEPEX0/ OT OJHOM (popMbl 3anucu apodeit k
1.1 npyrou. IIoHATHE palMOHAIBHOTO 4YMCIIA, 3alIMCh, CPABHEHHUE, YIOPSIAOYMBAHME
palMOHAIBHBIX YUCEI

15 Apudmerndeckue ACUCTBUS C paIlMOHAIBHBIMU 4YHCIaMU. PemieHue 3amad w3
' peanbHON MPAaKTUKU HA YacTH, Ha IpooH

13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpelesieHue, ImpeoOpa3oBaHue
' BBIPAKEHUI HA OCHOBE ONPEENICHUs, 3aIIUCh OOJIBIIUX YUCEI

14 [IpoueHTsl, 3anuch MPOLIEHTOB B BHUJE APOoOM U IpoOM B BUIE HPOLEHTOB. Tpu
' OCHOBHBIE 3a/1a4M Ha IIPOLIEHTBI, PELLICHUE 3a1a4 U3 PEAJIbHOU TPAKTUKU

15 [IpuMeHeHNEe NPU3HAKOB AEIUMOCTH, Pa3jIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
' gmcen

1.6 PeanbHble 3aBUCHUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi PONOPLMOHATIBHOCTH

2 Anrebpanyeckue BbIpaXKEHUS

)1 IlepeMeHHBIE, YMCIOBOE 3HAUEHUE BBIPAXKEHHS C NEpPEMEHHOH. JlomycTuMele
' 3HAYEHUS EPEMEHHBIX

55 [IpencraBienue 3aBUCUMOCTH MEX]y BEIMUYMHAMU B BUE GopMyibl. Berunciaenus
' 1o opmynam

2.3 ITpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO PaBHBIE BBIPAKEHUS

24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [T0OKA3aTEIEM

Y Opnowienbsl W MHoOrowieHsl. CreneHbp MHorowieHa. CloXeHHE, BbIUUTaHUE,
' YMHOK€HIE MHOTOYJIEHOB

Yy @opMysbl COKpAIIEHHOTO YMHOXKEHHSA: KBaZpaT CyMMBbl W KBaapaT Ppa3HOCTH.
' @opMya pa3HOCTH KBaJpaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOKUTEIN
3 YpaBHeHust

31 VYpaBHeHHe, KOpEHb ypaBHEHHUS, IpaBWja MpeoOpa3oBaHUsA  YpaBHEHMS,
' PaBHOCHJIBHOCTb YPaBHEHUN

39 JInHeliHOe ypaBHEHHE C OJJHON IIEPEMEHHOM, YUCIIO KOPHEN JIMHEHHOIO YPaBHEHUS,

pelIeHNEe JIMHEHHBIX YPaBHEHUI




CocraBneHue ypaBHEHUW MO YCJIOBHUIO 3aqaud. PerneHue TEKCTOBBIX 3alay ¢

33 IIOMOIIIbK0 YPaBHEHUI
34 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 TpaduK
CucreMa JByX JIMHEHHBIX YpaBHEHUU C JABYMs MEpeMEHHbIMU. Permenue cucreMm
3.5 yYpaBHEHHH CHOCOOOM IOACTaHOBKU. lIpuMepsl perieHHs TEKCTOBBIX 3a1ad C
IIOMOILIBIO CUCTEM YPAaBHEHUI
4 Koopaunate! u rpaduku. @yHKIIMN
4.1 Koopaunara Touku Ha npsiMoi
42 UucnoBble IPOMEXKYTKH. PaccTossHue Mexay IByMs TOYKAMHM KOOPJAMHATHOMN
' NpSAMOit
43 [IpsmoyronbHasi cucrema koopauHat, ocu Oxu Oy. Abcuucca U OpAWHATA TOYKH
' Ha KOOPJIMHATHOM TJIIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHBIX (opmynamu. YUrteHue rpaduKoB peamTbHBIX
' 3aBUCUMOCTEHN
4.5 [Tonstue pynkuuu. I'paduk pynkuu. CoiicTBa GpyHKUINN
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux pynkmu y = [X|
4.7 I'padmueckoe perreHne JIMHEWHBIX YPaBHEHUH M CHCTEM JIMHEHHBIX YpaBHEHUI
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BIYUCICHUS
11 KBanpaTtusiii kopenb u3 uucna. [lonsarue o6 uppannoHanbHOM uyucie. JlecaTuyHble
' NpUOIMKEHNS UPPALIMOHATIBHBIX YHCE
12 CpoiicTBa apuMeTHYECKUX KBaApAaTHbIX KOpPHEHW W WX TPUMEHEHHE K
' peoOpa30BaHUIO YUCIIOBBIX BbIPAKEHUH U BHIYUCICHUSIM. [{eficTBUTENbHBIE YiCIia
1.3 CreneHb C ebIM oKas3aTeneM 1 €€ cBoiicTBa. CTaHIapTHAS 3alKCh YUCia
2 AnrebGpanyeckue BbIpaKeHHs
2.1 KBanpaTHslii TpéXuiieH, pa3aoKeHUE KBaPaTHOTO TPEXUIEHA HA MHOKUTENN
2.2 Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKEHHE, JIEJICHNE anredpandeckux Ipooei
2.4 PannonanbHbIe BeIpaskeHUs U MX IpeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA




3.1

KBanparnoe ypaBHeHue, popmyiia KOpHEH KBaJIpaTHOro ypaBHeHHs. Teopema Buera

3.2 Pelienue ypaBHEeHUM, CBOASIIMXCSA K JIMHEHHBIM U KBaJIPaTHBIM
33 [Ipocreiimme poOHO-pallMOHATIBHBIC YPaBHEHUS
['padmyeckas uHTEpIpeTaLls YPAaBHEHUH C IBYMs IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX
34 ypaBHEHUH ¢ JBYMsI TepeMeHHbIMHU. [Ipumepbl pemeHus: CUCTeM HEIUHEUHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
3.5 Pemenne TekcTOBBIX 337124 anreOpandecKuM CrocoooM
3.6 UucnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM TTEpEMEHHOM
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHON
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
4 OyHKIUH
41 [Tonstue ¢ynknuu. OOIacTh OmpeneNeHus ¥ MHOXKECTBO 3HAueHUH (QYHKIHU.
Crioco0b1 3a1aHus PyHKIUI
4.2 I'paduk pynkuuu. UYteHrne cBONUCTB PyHKIHH 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB QPyHKIMIA, OTPAKAIOIINUX PeaTbHbBIE MPOIECCHI
44 OYHKIINH, OMHUCHIBAIOIIUE MPSIMYIO M OOPAaTHYIO MPOMOPLIHUOHAEHBIE 3aBUCIMOCTH, X
rpaduxu
4.5 OyHKIUU y =X, y = X7
4.6 Oyukmun y = [x, y = |x]|
4.7 I'paduueckoe perienue ypaBHEHUI U CUCTEM YpaBHEHUIA
9 KUJIACC
IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 Yucna v BBIYUCIICHUS
11 ParonanpHbIe 4YKcia, UPpAIIMOHATIBHBIC YHCIIA, KOHEUHBIE U OECKOHEUHBIC JECITUYHbIC
’ Jpobu
MHOXeCTBO JCWCTBUTEIBHBIX YHCEN, JEHCTBUTENbHBIE YHCIA KaKk OECKOHEYHBIC
1.2 JecATUYHBIE IpoOu. B3anMHO OIHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM
JEMCTBUTENIbHBIX YMCET U KOOPAUHATHOU npsiMoid. CpaBHEHHUE AEMUCTBUTENBHBIX YHCEIl
1.3 ApudmeTndeckne NeiUCTBUS ¢ NeHCTBUTEIbHBIMHI YUCIaAMU
W3mepenusi, mpuOIkeHus, OICHKH. Pa3Mepsl OOBEKTOB OKPYXAIOIIETo MHpa,
14 JUTUTEIBHOCTh  TIPOILIECCOB B OKpyXaromeM wmupe. [IpubnmxénHoe 3HadeHHE
' BEJIMUMHBI, TOYHOCTh mnpuoOmmxenus. Oxpyrienue umcen. [lpukuaka u oreHKa
pPE3yJIbTATOB BEIYUCIICHUI
2 YpaBHEHUS 1 HEPABEHCTBA




2.1

YpaBHEHUsI C OJHOU IIEPEMEHHOU

2.2 JIuneitHoe ypaBHeHue. Perenue ypaBHEHUH, CBOJSAIIUXCS K TUHEUHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHU, CBOASIINXCS K KBaIPATHBIM
24 EHKBa;[pflTﬂoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUHM TPETbEH U 4YETBEPTOHN
CTECIICHEH Pa3I0KEHUEM Ha MHOKUTEIN
2.5 Pemenue qpoOHO-paliioOHaNbHBIX YPaBHEHHI
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHHE ¢ ABYMS IEPEMEHHBIMU M €r0 Tpaduk
2.8 Pewienne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
29 Pemenue cucreM nByX ypaBHEHUM, OJHO U3 KOTOPBIX JMHEWHOE, a APYroe — BTOPOU
CTCIICHU
2.10 I'paduueckast UHTEpIIpETALMs CUCTEMbI YPaBHEHHH € IByMsI IEpEeMEHHBIMU
2.11 Penienune TekcTOBBIX 3a/1a4 aJIreOpanyeckuM cocooom
2.12 YUucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PeuieHne nMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Pewienne cucreM JTMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOU
2.15 KBagparsaslie HepaBeHCTBA
216 I'paduueckass wuHTEpHperanuss HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU
3 DOyHKIHUH
31 Ksanmparuunas gynkuus, e€ rpaduk u cBoiictBa. [lapabomna, KOOpAMHATEI BEPUIMHBI
napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl
3.2 I'paduxu GyHKIMH y=kx, y=kx+bu ux cBoiicTBa
3.3 ['paduku pyHkumit y=k/x, y = x’u ux cBOHCTBa
34 I'paduxu QyHKIMIA , ¥ UX CBOICTBa
4 YucnoBsle IOCIEN0BATENBHOCTH
41 OnpeneneHue M CrIocoObl 3aJaHMs YHUCIOBBIX IIOCIIENOBATENIbHOCTEH. 3anaHue
' HOCJIEI0BATENIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popMyIioif n-ro dieHa
49 Apudmerndeckas nporpeccus. PopmMynbl n-ro yieHa apu(GMeTHUECKOW MPOrpecchH,
CYMMBI IEPBBIX NYJICHOB
43 I'eomerprueckas nporpeccus. @opMyIbl n-ro 4ieHa IN€OMETPUYECKOW IPOTrPECCHH,
CYMMBI TIEPBBIX NYJIEHOB
44 N3obpaxenue uineHoB apupMETHUIECKONH U TeOMETPUYECKON MpOrpeccuil ToukamMu Ha
KOOPJIMHATHOM IJIOCKOCTH. JIMHEHHBIN ¥ S5KCIOHEHIIMATIbHBIA POCT
4.5 CI10kHBI€ TPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATh IOHATUAMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3a/1a4; yMEHHE UCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL OITUCAHMS PeabHBIX MPOIIECCOB U SIBJICHHM, NIPU PELICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBarh MOHATUAMM: OIPEAEICHHUE, aKCHOMA, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPHUMEPbl U KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HaTypadbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JE€JIUMOCTh HATypaJIbHBIX YHCEJI, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHAs ApoOb M
JecsTUYHas OpoOb, CTAHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOIHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATb U
YHOOPSIIOYMBATh YMCTA, TMPEACTABISTH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUECKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH PAacdy€Thl MO (QopMylam,
npeoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHATBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, Pa3JIOKEHHE MHOTOUYJIEHA HA MHOXHUTENHU, B
TOM 4HCIIE€ C HCHOJb30BaHHEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMenue OonecprupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHN 33134 U3 JIPYrux MpeaMeTOB
U TPAKTUYECKUX 337a4; YMEHUE UCIIOJIb30BaTh KOOPAUHATHYIO
NpSMYI0O ¥ KOOPAMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl peleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCEHbBIIEEC 3HAYCHUS
byHKIHH; yMeHHe OIIEpUPOBATH HOHSATHSAMHU: npsimast
MPONOPIMOHAIBHOCTh, JTHUHEWHAs (YHKIUS, KBaJApaTuyHas ()yHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCTh, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKIINUN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEACTICHIS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, JJISl pelleHHs 3a1ad U3 APYTUX
y4eOHBIX TIPEJMETOB W peaJbHOW JKM3HM;, YyMEHHE BBIPAXXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: MIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TE€OMETpUYECKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENBbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTHUxX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB M CTOMMOCTh
TTOKYIIOK W yCIIYT, HAJIOTH, 33J1a4¥ U3 00JIACTH YIPABJICHUS JINYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMBl [0 YCJIOBHUIO 3aJIauH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh NOHATUAMU: (UTYpA, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

Me/raHa, OUCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,




napajjiesnorpaMM, pomMO, TNPSMOYTOJbHUK, KBajJpaT, Tpameuus;
OKPY>KHOCTb, KpYTI', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp U (pakToB

10

YMeHue OomnepupoBaTh IOHATUAMHU: PABEHCTBO (HUIyp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MEXAY HpsIMbIMH, MEPHEHIUKYJAp, HAKIOHHAsA, IPOEKLUs,
nojxobue ¢puryp, noJ00HbIe TPEYTrOJIbHUKH, CUMMETPUS OTHOCUTEIHLHO
TOYKM M MNPAMOW; YMEHHE DPACIIO3HABATH PABEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPacCTOSHUE, Yroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE HpUMEHATh (OpMyabl TNepuMeTpa U IIIOLIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO IApaUICIENUIe1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHUS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITONaAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY WJIH

CHUMBOJIbHOMY OIIMCAHUTO

13

14

VYMmenue OICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHC HCIOJIb30BAThL BCKTOPLBI U KOOPAWHATHI IAJId TPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM 4YHCIIC H3 JPYIrux y‘-Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIEE 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

YMEHHME  U3BJIeKaTh, MHTEPHPETUPOBATH U  MPEoOpPa3OBHIBATh




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIaXx M Ha JgUarpaMmax,
OTPa)KAIOILYK0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIE BEIUYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIYYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W ¢ HCIOJIb30BAaHHEM
MpaBWJia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peajbHBIX
COOBITUN M SIBICHWUHU, MOHUMATH POJIb MPAKTUUYECKH IJOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITH B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIbIO B MAaCCOBBLIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKHU B
HWCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palroOHATbHBIMU
' YyHuCllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUMCICHUN
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CgoiicTBa cTeneHN

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apupMeTUYECKUMH KOPHIMHU HaTypalbHON CTETICHU
3 YpaBHEHHS 1 HEpABEHCTBA

- Lenbie u npoOHO-panioHabHBIe ypaBHEeHUs. CHCTEMBl M COBOKYIMHOCTH
. ypaBHEHU I

1s Lenble u apoOHO-panmoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTe! Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BexkTopsl Ha TIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢
u3nanue, nepepadoranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.U. u
ap.; moxa penaknuen TenskoBckoro C.A. AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «lIpocBemienue»

» Maremarnka. Anredpa: 8-it kimacc: 6a30BbI YPOBEHB: YUCOHUK; 16-¢
u3nanue, nepepadorannoe MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox peaakmueit Tenskopckoro C.A. AKITMOHEPHOE OOIIECTBO
«3narensctBO «lIpocBenieHne»

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIi ypOBEHB: yUeOHHK; 15-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemkos K.W. u
np.; nox peaakmueit TenskoBckoro C.A. AKITMOHEPHOE OOIIECTBO

«HSI{&TGHBCTBO «HpOCBGHIeHI/IC»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bu6moreka [{OK 7 knacc: https://m.edsoo.ru/7f4211de

bu6muoreka [{OK 8 kmacc: https://m.edsoo.ru/7f417af8

bubmmoteka IIOK 9 xmacc: https://m.edsoo.ru/7t419d08

Poccuiickas snektponHas mkona resh.edu.ru
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