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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOIO LMKIOB, €€ OCBOCHHE HEOO0XOOUMO s
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pOJM MATEeMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
oOecrieynBaeT  pa3BUTHE yYMEHHS  HaONIIONaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUS] OOYYarOUIMXCsA: OHM HCIOJIb3YIOT JEIyKTUBHbIE M WHIYKTHUBHBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAYUTENBHBIM OOBEM CaMOCTOSITEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4arolUMUCS SABJSIETCS pealln3aluen JesiTeIbHOCTHOIO IPUHLMIIA O0yUYEHUsI.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOIeHHOIo
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TuUX colepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUeHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO Y4YEOHOro Kypca «Anredpa» sBISETCS €ro MHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWcCia W BBIYUCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB M OKpYykKarolel peaibHOCTH. Ha ypoBHE OCHOBHOI'O OOIIETo
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3agaunm o0yueHus anreOpe BXOIAT TakXkKe JajbHEHIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHUs, CIOCOOHOCTENW K MaTeEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHue martepuana CHocoOCTBYET pPa3BUTHIO Y OO0yYaronuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYriyOneHHbIN Kypc anreopsl XapaKTepU3yeTCs U3YYEHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHH W MPUHAThIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npuMeHeHuto. Tem campiM anreOpa 3aHMMaeT OJHO M3 BEOYIIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUSA», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
8 KJIACC

Yuciia 1 BbIYMCTICHUS

Kopenp n-ii cremenu u ero cBoictBa. CTeneHb C paldOHAIbHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AJire0OpanvecKue BbIPaKeHUs!

ToxaecTBeHHbIE MPEOOPA30BaHUSI BBIPAKEHUN, COAEpKAIIMX KOPEHb N-ii
crenieHu. ToxaecTBEHHBbIE MTPeoOpa30BaHUs BbIPAKEHUN, COJAEPIKAIIUX CTEIEHD C
PalMOHAJIBHBIM [TOKA3aTEIIEM.

KBanparnueiii tpéxuneH. KopHu kBagpaTHOro TtpéxuiecHa. PaznoxeHue
KBaJpPaTHOTO TPEXUJICHA HA IMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBagpatHbie YpaBHEHHS. [Tpumepsl [IPUMEHEHUN METOJ0B
PaBHOCWIBHBIX MPe0Opa3oBaHUil, 3aMEHbl MEPEMEHHOM, IpaPUUYEecKOro MeToja
IIPU PELICHUN YPaBHEHUN 3-1 U 4-11 CTENIEHEN.

Pemenne nqpoOHO-palimoHaAIBHBIX YPaBHEHUN.

Pemienne cucreM ypaBHEHMHM C JByMs IE€peMEHHbIMHM. Pemenue
MPOCTENIINX CUCTEM HENMHEHWHBIX YPAaBHEHUW C JABYMS INEPEMEHHBIMU.
['padpruecknii MeToA pEIICHUs CUCTEMbl HEIMHEHHBIX YpPaBHEHUH C ABYMs
nepeMeHHbIMU. CHcTemMa JABYyX HENMHENMHBIX YPAaBHEHUM C JABYMs IEPEMEHHBIMU
KaK MOJIEJIb PEAIBHOM CUTYAILUH.

Uucnosele HEpaBeHCTBA. PellleHre TMHENHBIX HEPAaBEHCTB. Jl0Ka3aTeabCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBa C OJHOM NEpEMEHHOW. PelieHue KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUISL palliOHaIbHBIX HEpaBeHCTB. [Ipocrenire HepaBeHCTBa C MAPAMETPOM.

Pemenne TekCTOBBIX 3a/1a4 € MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTBO ¢ OByMs nepeMeHHbIMHM. PenieHue HepaBeHCTBA C JABYMS
nepeMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl INEpEMEHHbIMU. ['paduyeckuit
METOJ PEIIEHUS CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOYyHKIUU

Oyukuusa.  CpoiictBa  QyHKUMA:  Hynd — QYHKUMH,  TPOMEXKYTKU
3HAKOTIOCTOSIHCTBA (DYHKI[MU, IPOMEKYTKM BO3pACTaHUsI M YObIBaHUS (PYHKIUWU,
YETHBIE M HEUETHBIE (PYHKIIMH, HauOOoJIbIllee U HAaMMEHbIee 3HaUeHUs (PYHKIUU.

KBagpatnunas Qysakmus u e€ cBoiictBa. lcmosnb3oBaHue CBOWCTB
KBaJipaTuyHOW  GyHKIMKM 171 pemieHust  3amad.  [loctpoenme  rpaduka
kBagpatnyHo ¢GyHkumu. [lomokeHnwe rpaduka KBaapaTUIHOW (QYHKIIUA B
3aBUCUMOCTH OT €€ koa(dunmentoB. I'pabuku ¢pyakimii y =ax2, y =a(X —m) 2 u
y = a(X —m) 2 +n. [Toctpoenue rpadukoB GYHKIHI C TOMOIIBIO MPEOOPa30BaAHHIA.

JpoOHo-nuHelHas pyHkuus. MccnenoBanue QpyHKINMA

@yHKIMA Y = X N ¢ HATYpaJIbHBIM MTOKa3aTeseM N u e€ rpaduk.



YucioBBIE MOCIEI0BATEILHOCTH U NIPOrPecCcum

[lonsiTue 4ymcioBOi mocienoBareabHOCTH. KoOHEuHble M OECKOHEYHbIE
IIOCJIENOBAaTENbHOCTH.  OrpaHWyYeHHas  IOCJIEAO0BATEIBHOCT.  MOHOTOHHO
Bo3pactamomas  (yOsiBatomiast)  mociyiefoBareabHOCTh.  CrocoObl  3a1aHust
HOCJIEI0BATEIBHOCTU: OINUCATENbHBIN, TaOJUYHBIN, ¢ MOMOIIBIO (OpPMYyNIBI N-TO
YJICHA, PEKYPPEHTHBIM.

ApudpmeTtnueckas u reomerpuueckas mnporpeccud. CBoOICTBa YJIEHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuid. DopMmynbl N-TO  WieHa
apudmeTnyeckol U reomeTpudeckoi mporpeccuit. dopMynbl CyMMBbl MEPBBIX N
YICHOB apuU(PMETHUECKON U T€OMETPUUYECKO mporpeccuil. 3ajaun Ha MPOIICHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

IIpencraBienre O CXOAMMOCTH ITOCIEAOBATENBHOCTH, O CYMMHMPOBAHUU
OECKOHEYHO yObIBAIOIIEH reOMETPHUUECKON MPOTPECCHH.

Meton maremaTnueckor HHAYKUMU. [IpocTenme npumepsl

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TPOI'PAMMBI YYEBEHOI'O
KYPCA «AJTEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOCHUSA IPOrPaMMbl [0 MAaTeMaTHUKE
XapaKTEepU3YyIOTCS B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MAaTeéMaTUK{, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTWIKEHHSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYIHX HayKax M MPUKIAAHbIX chepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U peau3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTH4YeCKMX OCHOBaX (PyHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, IpOLEAyp I'pa)xJaaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>KHOCTH
MOPaJIbHO-3THYECKUX TPUHLUIIOB B IEATEIbHOCTH YYEHOTO;

3) TPYyA0BOIr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7a4
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
NEATEIbHOCTH W Pa3BUTUEM HEOOXOJMMBIX YMEHHWH, OCO3HAaHHBIM BBHIOOPOM U



MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHWH, PacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHocTel HAYYHOI'0 NNO3HAHUSA:

OpUEHTalUell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YEJIOBEKA, IPUPOJIBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMUECKOM HayKu Kak cdepbl UelIOBEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYyJIbTYypOW Kak CPEICTBOM
IIO3HAHUS MHUpPA, OBJIAJICHUEM HAaBbIKAMU MCCIIEI0BATEIbCKON AESITENBHOCTH;

6) ¢usuyeckoro BocmUTaHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHWE 3HAaHUS B HWHTEpEcax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryjspHas (Qunueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pe(IEKCHUU, MNPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpUEHTaluel HAa IPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM ISl pelIeHUs 3a]1a4
B 00JacTH COXPAaHHOCTH OKpYXaroullel cpenbl, IIaHUPOBAHMUS IMOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXAIOLIEH Cpelnbl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MMyTel UX pEelIeHUs;

8) ajanTanum K U3MEHAIIMMCH YCJIOBUSAM COUMAIBLHOW U NPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEOINPEAECIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKY U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUH HOBBIX 3HAHHM, (HOPMYTUPOBATH WJIEH,
MOHSTHS, TUTIOTE3bl 00 0OBEKTaX U SBJICHUSAX, B TOM UYHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyallMlO, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHUNA KOHTPMEp, KOPPEKTHPOBAThH
OpUHUMAaeMble pElIeHUusT U JAEUCTBUSA, (POPMYIUPOBATH U OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.



METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TPOrpaMMBbI TI0 MaTeMaTHKe Ha YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOIITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATECILHBIMU  JEHCTBUSMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JCHCTBUSAMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue geicTBUS:

BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOILIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpEJENICHNS MOHATUNA, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DHUKALUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKJIFOUEHUN 110 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
IMPOTUBHOI0), MPOBOAUTH CAMOCTOSTEIBHO JOKA3aTENbCTBA MAaTEMAaTHUYECKHX
(aKkTOB, BBICTpauMBaTh APTyMEHTAIINIO, MPUBOJUTHL MPUMEPHI U KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUA C  Yy4€ToM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbcKue 1eMCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKU WHCTPYMEHT MO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBAaTH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSTEIIBHO COCTABICHHOMY IUIAHY 3KCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTU4YeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, HCCIEAOBAaHUSA, OKCIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCThH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 00OOLICHMIA;



IIPOTHO3UPOBATh BO3MOKHOE PpAa3BUTHE MPOLECCA, A TAKKE BbIIBUIAThH

IIPEATIOJIOKEHHNS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.
Pabora ¢ unopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a0a4u;

BBIOMpATh, AHAJU3UPOBATh, CHUCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
uHGOPMAIIMIO PA3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BbIOMpaTh (QOopMy HpelacTaBiIeHHUs HHGOpPMALMM U  WUIFOCTPUPOBATH
pelIaeMble 3a/1a4u CXeMaMHu, IuarpaMMaMu, HHOM TpauKoi U UX KOMOWHALIUSAMY;

OLIEHMBATh HaAEKHOCTh MH(OpPMALMK MO KPUTEPUSM, NMPEAJIOKEHHBIM WU
c(OpMyITUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIe 1eiiCTBUSA

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJACHHS B COOTBETCTBUHU C YCIOBUSIMHU H
IeIIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W TMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUS 3aJad,
KOMMEHTHUPOBATH MOJYYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaEMOI TEMBI,
mpoOJIeMBbl, pemaeMol 3adadd, BBICKA3bIBATh HJCH, HAIICJICHHBIE HAa ITOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKICHUAMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIEOBAHNUA,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl TMpU pEIICHWH Y4YEOHBIX MaTEeMaTHYECKUX 3a]ad, NPUHUMATh I1eJb
COBMECTHOW JEeATEIHHOCTH, IUTAHMPOBATH OPTaHU3alMI0 COBMECTHOW palOTHI,
pacnpenensaTh BUIbI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOIECC W pPe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W HWHBIE); BBIIOJHITH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMH KOMAaHIbI, OIICHHBATh
KauecTBO pe3yjbTaTa M KadyeCTBO CBOETO BKJIada B OOMmMH pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



BBISIBJISITH MPOOJIEMBI AJISl PEIICHUs B >KM3HEHHBIX U y4EOHBIX CHUTYalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PELICHUN (MHANBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJNTOPUTM pEUIEHMs 3aJauyd (WU €ero
4acTb), BBIOMPATh CHOCOO pelieHHs ¢ YYETOM HUMEIOLMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOPMAIIH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJA/IETh CIIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3ysbrara
pelIeHns MaTeMaTUIeCKON 3a]aui, CAMOMOTHUBALUHN U PEQIIEKCHH;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh IIPH PELICHUH 3a/1a4H,
BHOCHTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABJICHHON LEIU U
YCIIOBUSIM, OOBACHSTh IPUUMHBI TOCTHKEHUS UM HEJOCTHXKEHHSI LIETU, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPQKATh 3MOLMHU NPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3a1a4H.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy o0ydyenus B 9 kj1acce 00ydJaromuics MOTYYUT CICIYIONTHE TTPEIMETHBIC
pE3yIbTaThI:

YucJa 1 BbIYUCIEHUS

CB0OOHO oOmEepUpOBaTh MOHATUSIMU: KOpPEHb N-Ml CTENEHU, CTENEeHb C
pallMOHAIBHBIM TOKA3aTeJIEM, HaXOAWTh KOPEHb N-l CTENEHU, CTENEHb C
pallMoOHAJIbHBIM TIOKa3aTeeM, HCIOJb3ysl IPH HEOOXOJAMMOCTH KaIbKYJISATOD,
MIPUMEHSTh CBOMCTBA KOPHS N-M CTENIEHU, CTENICHU C PAllMOHAIBHBIM MTOKA3aTEIJIEM.

Hcnonp30BaTh MOHSITHE MHOXKECTBA JCUCTBUTEIBHBIX YHCEN MPH PEUICHUH
3a7a4, IPOBEICHUU PACCYXKICHUHN U IOKA3aTEIbCTB.

CpaBHHUBaTh UM  yIOPSAJOYMBATH JICUCTBUTEIBHBIC UHCIA, OKPYIJISTH
JICVCTBUTEBHBIC YKCIIA, BBIMNOJHATh MPUKUAKY PE3YybTaTa BBIYMCICHUM, OLECHKY
YHCJIOBBIX BBIPAXKEHUU.

AsredpanvyecKue BbIPAKEHUA

CB00OOIHO oOmepupoBaTh TMOHATHEM KBAJIpPaTHOTO TPEXWICHA, HAXOIUTh
KOPHHM KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBaJpaTHBINA TPEXUWICH HA JIMHEWUHBIC MHOXUTEU.



YpaBHeHMS U HEpaBeHCTBA

Pemlary yiMHEMHBIE UM KBAaApPATHBIE YPAaBHEHMS, YPAaBHEHHUs, CBOMSIIMECH K
HUM, IPOOHO-paIlMOHATIbHBIC YPaBHEHHUS.

Pemiate HECHOKHBIE KBAJIPATHBIE YPABHEHUS C TAPAMETPOM.

Pewiats nuHEVHBbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIOJIb30BATh
METOJI MHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOMH,
3aIUCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

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

Pemiate HECIOKHBIE CUCTEMBI HEIMHENHBIX YPAaBHEHUH C TapaMETPOM.

[TpuMeHsTh METOIbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbBI IEPEMEHHOM,
rpaduueckoro MeToja MpH perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemlatb  cuCTEMBl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLME KBAaJpAaTHOE HEPABEHCTBO, H300pa)xkaThb pEIICHUE CUCTEMBI
HEPABEHCTB HA YMCIOBOW NPSIMOM, 3aIIMCHIBATH PEUICHUE C IMOMOLIBIO CUMBOJIOB.
Pemate ypaBHEHUs, HEPAaBEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAHUYCHUSIMU,
HaIlpUMeEp, B LIEJIBIX YHUCIIAX.

IIpoBOAUTE HCCIIEIOBaHNS YPABHEHUM U CUCTEM YPAaBHEHUU, B TOM YHCIIE C
OPUMEHEHUEM TIpapuuecKuX MpeAcTaBleHUuN (ycTaHaBIMBaTh, HWMEET JIU
YPaBHEHHE WM CUCTEMA YPAaBHEHHUW PEIICHUS, €CIHM HMEET, TO CKOJIBKO, U
npouee).

Pemarb TekcTOBBIE 3aauM  aJreOpauvueckuM CIOCOOOM € IMOMOIIBIO
COCTaBJICHUs YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA U MX CHUCTEMBI Uil COCTAaBJICHUS
MAaTEMATUYECKOW MOJENIM pPEAIbHONM CHUTyalldd WM MPUKIAJHOW 3a/auH,
WHTEPIIPETUPOBATH MMOJYUYECHHBIE PE3YJIBTATHI B 3aJAHHOM KOHTEKCTE.

YucaoBbie 10CJIe10BATEILHOCTH U IPOrPeccum

CB0OOOMHO oOmepupoBaTh MOHSTUSIMHU: 3aBUCHUMOCTb, (GYHKIHUS, Tpaduk
byHKIMKA, TpsMas MOPOMOPIMOHATIBHOCTh, JIMHEWHAss GYyHKIUS, oOpaTHas
MPOTMOPIIMOHATILHOCTh, Mapadosia, Tunepoosia, KyCOUHO-3a/1aHHast (PyHKITHS.

UccnenoBath GyHKINIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKITHIA:
00JacTh OTpeeCHUs,, MHOXXECTBO 3HAYCHHH, HYIH (YHKIHH, MPOMEKYTKH
3HAKOTIOCTOSTHCTBA, TPOMEXKYTKH BO3pacTaHWs © YObIBaHUSA, YETHOCTh U
HEYETHOCTh, HANOOJIbIIIee U HAUMEHBIIIEee 3HAYCHHUS, ACUMITTOTHI.

PacmoznaBaTh kBagpaTnuHyio (PYHKIHIO 11O GopMyIie, MPUBOIUTE TPUMEPHI
KBaJIPaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, PU3HKHU, TCOMETPHH.

Onpenenars nojoxkeHue rpaguka KBaapaTuuHoO (YyHKIHUHU B 3aBUCUMOCTHU
oT €€ K03 PUITUEHTOB.

Crpouth rpaduk KBaApaTUYHON (PYHKIIMH, OINHUCHIBATH CBOMCTBA
KBaJpaTUYHON PYHKIMHU TI0 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATHUHON (DYHKITUU TS pEIICHUS 3a]1a4.



Ha npumepe kBanpatnunoit pyHkuuu ctpouts rpaduk dyrkmnun Y =af(kx +
b) + ¢ ¢ momorkIo ipeodpaszoBanuii rpaduka pyakiuu y=Ff(x).

WnmrocTpupoBaTh € TOMOINBIO TpaduKka peajbHYH 3aBHCUMOCTb HIIH
IPOIIECC TI0 UX XaPAKTCPUCTHKAM.

ApudmMeTnyeckasi 1 reoMeTpuyecKasi MPOrpeccuu

CBob6oHO ONEepUpPOBATh HNOHATUSMU: MOCJIEOBATENBHOCTb,
apu(meTryecKkas 1 reoMeTpuIecKasi MPOTrPECCHH.

3amaBaTh MOCIEAOBATEIIBHOCTH pPa3HbIMU CHOCOOAMHU: OMUCATENIbHBIM,
TaOJIIMYHBIM, C TIOMOIIBIO0 (POPMYITBI N-TO YIEHA, PEKYPPEHTHBIM.

BbIMONMHATE  BBIYMCIEHUS C HCIOJNBb30BaHHEM (GOpMya N-TO WieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh YIE€HbI MOCIENOBATEIBHOCTH TOYKaMU Ha KOOPJUHATHOM
IJIOCKOCTH.

Pemate 3a1aum, CBS3aHHBIE C YHCIOBBIMM IIOCJIENOBATEIBHOCTSIMU, B TOM
YHClie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJATOPA, IUPPOBBIX
TEXHOJIOTUH).

PacriozHaBaTh W MNPUBOJUTH NPUMEPHl KOHEUYHBIX M OECKOHEUHBIX
IIOCJIEIOBATEIBHOCTEH,  OIPAHUYEHHBIX  IOCJIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBaIOIIUX ) MOCIIEI0BATEILHOCTEI.

NMerp mnpencTaBieHUE O CXOJMMOCTH IOCJIEIOBAaTEIbHOCTH, YMETh
HaXOJUTh CyMMY O€CKOHEYHO YOBIBAIOILEH T€OMETPUUECKOI MPOrPECCUMN.

[IpuMeHsATh METOA MaTEMaTUYECKOW MHIYKLIUU MIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC
Ne n/m HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbI Koamecrno acon
Bcero KoHTposbHbIe padoThl IIpakTuyeckue padoTnl
[MoBropeHue S
OyHKIMH 23 1
3 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 12 1
HEPaBEHCTBA.
VYpaBHEHUs 1 HEpABEHCTBA. Y paBHEHMS, 25 1
4 HEPABEHCTBA U UX CUCTEMBI.
5 UwucnoBbie OCIEI0BATEIFHOCTH U IPOTPECCUU 24 1
5 Anrebpanyeckue BeipaxkeHus. CTeneHs ¢ 12 1
paloHaIbHBIM TTOKa3aTelIeM
7 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 35 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6




IHOYPOYHOE IINTAHUPOBAHHUE

9 KVIACC
KoJsmnuecTBo yacos
Ne i/m Tema ypoka
Bcero KonTtpouabHbie padoTsl IIpakTuyeckne padoThl

[ToBTOpenue. KBaapaTHsiii kopeHb. CTeneHs ¢

1 LIEBIM TI0KA3aTeNIEM. 1
[ToBTOpenue. [IpeoOpa3oBanne YUCIOBBIX U

2 OYKBCHHBIX BBIPOKCHUH. 1
IToBTOpeHue. Airedpanueckue apoou

3 1
[ToBropenue. Moayns. [Ipocreiinive ypaBHeHuUs ¢

4 MoAyJieM 1
[ToBTrOpenue. JInHelHbIE U KBAaIpaTHBIE

S5 YpaBHEHHUSI C TapaMETPOM 1
@ynkius. OcHoBHbIE MOHATHS. CIIOCOOBI 331aHUs

6 bynkuit. 'padux pyHKIIMN 1
Oyukuusi. OCHOBHBIEC CBOMCTBA (DYHKIUN: HYTU
(YHKIIUH, TPOMEKYTKH 3HAKOTIOCTOsTHCTBA

7 (GyHKIIUH, TPOMEKYTKH BO3pacTaHUs U yObIBaHUS 1
¢GbyHKIMY, YETHBIE U HEUETHBIE (QYHKIIUH,
HauOoJbllIee U HAaMEHblIee 3HaUeHUs (QYHKIUU.

3 Oyukuusi. OCHOBHBIE CBOMCTBA (DYHKIIUH. 1

[Toctpoenue rpadukoB GpyHkIuii. JInHeHbBIC




byHKIMN.

Oynkius. OCHOBHBIE CBOMCTBA (DYHKITHIA.
[TocTpoenue rpadukoB pynkmuii. OO6paTHas
MIPOMOPLIUOHATBHOCTb.

10

11

Oyukmusi. OCHOBHBIC CBOMCTBA (DYHKIIH.
[Toctpoenue rpadukoB pyHkiumii. CTeneHHbIC
(YHKIIUH ¢ HATypAITBHBIMU TIOKA3aTEIISIMH

Oyukuusi. OCHOBHBIE CBOMCTBA (DYHKIIUH.
[Toctpoenue rpadukoB pyHkiuit. DyHKIUN y=\/x,

y=vX.

12

[Toctpoenne rpadukoB (PyHKIHIA C TOMOIIHIO
npeoOpa3oBaHMit

(FC)— fO)+a; f(x)— f(x+a))

13

14

15

[Toctpoenue rpadukoB QyHKIUH C TOMOIIBIO
npeoOpa3oBaHMit

(F)— kf(x))

[Toctpoenue rpadukoB GyHKIHIA C TOMOIIHIO
npeoOpa3oBaHUi

(y=Ix], £(x) = £(x]), F) = F(x)])

KBagparuslii Tpéxusnen. Kopau kBagpatHoro
Tpé€xuwieHa. Pa3noxxeHue KkBagpaTHOTO TPEXUICHA
Ha JJUHENHbIE MHOKUTEIN

16

KBagparnunas pyHkius u e€ CBOMCTRa.




[Tapabona, KOOpIUHATHI BEPIINHBI TAPAOOIIBI, OCh
CUMMETPUU NapaboJIbl

[Toctpoenue rpaduka kBaapaTUIHON (YHKIIIH

17 MMyTEM CJIBUTOB
[TocTpoenue rpaduka KBaAPaTUIHON QYHKIIUU
18 IIYTEM CIBUTOB
[Tonoxenne rpaduka KBaApaTUIHON QYHKITUH B
19 3aBUCUMOCTH OT €€ K03 dunuentos. [loctpoenue
rpaduka o KiroueBbIM TOUKaM
ITonoxenue rpaduka KBaApaTUYHON QYHKIUH B
20 3aBUCUMOCTH OT €€ Kod(hPHuImeHToB
Hcnonp30BaHne CBOMCTB KBaAPAaTUYHON (QYHKIIMU
21 JUISL pEIIeHNs 3a1a9
[Toctpoenue rpapukoB pynkuuit. J{po6Ho-
22 JTUHEWHas QYHKIUSA
IToctpoenue rpapukos pynkuuii. Kycouno-
23 3aaHHas QyHKIUA
[Toctpoenue rpadukoB QpyHKUINN, COAEpIKAIIUX
24 MOJ1YJb
o5 [ToaroroBka K KOHTPOILHOM paboTe

26

KonTtpouabHnas padora no reme « @yHKIUN»




Pemenue 3anay no teme «OyHKIUM»

27
28 Pewrenne 3anau no reme «@yHKIUN
CpaBHeHue uncell ¢ IOMOIIBI0 KOOPAUHATHOU
29 NpAMOit
[TonsTHE O pelIEeHUH HEPABEHCTBA C OJIHOM
30 IIepeMEHHON. MHOK€ECTBO PEIICHUI HEPABEHCTBA.
KBagparHbsle HEpaBEHCTBA ¢ OJTHOM IIEPEMEHHOM.
31 Pemienue HepaBeHCTB rpapUUECKUM METOJOM.
Pemenne KBaapaTHBIX HEPAaBEHCTB METOJOM
32 UHTEPBAJIOB.
33 Pemenue kBapaTHBIX HEPABEHCTB
Pemenue 3anay, cCBOASAIMINXCS K KBaJIpaTHBIM
34 HEPaBEHCTBAM
35 Pemenue 1poOGHO-paliiOHAIBHBIX HEPABEHCTB.
Pemenue 1po6HO-paliiOHATBHBIX HEPABEHCTB.
36 3aznauu, CBOASIINECS K IPUMEHEHUIO METOAA
MHTEPBAJIOB
Pemenuie kBajipaTHBIX HEPABEHCTB, COAECPKAIINUX
37 3HAK MOJYJIS
38 KBanpatnsle HepaBeHcTBa. [loaroroska k




KOHTPOJILHOM padoTe

KonTpoabHasi padora no teme «KBaaparnbie

39 HEPABEHCTBAa»
Pemenne npocreidmmx KBagpaTHbIX HEPABEHCTB C
40 apameTpoM
YpaBHeHHs1. MeToabl pelIeHN s JIMHEUHBIX U
41 KBaJPAaTHBIX YPaBHEHHUU
Pemenue cBoiicts ¢yukuuii. Mcnons3oBanue
42 CBOMCTB (DYHKLIMH JUUIsl peLLICHUsI LIeJIbIX
ypaBHEHUH
43 bukBaapaTHble ypaBHEHUS
44 VYpaBHeHuUs, CBOASIINECS K KBaIPAaTHBIM
45 Pemenue npoOHO-pallMOHANbHBIX YpaBHEHUN
46 Pemenue 1poOGHO-palliOHAIEHBIX HEPABEHCTB
Pemenne TekCTOBBIX 3a7a4, CBOIALINXCS K
47 peLIeHHIO TPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U
HEPaBEHCTB
Pemrenne ypaBHeHui u HepaBeHCTB. Penienue
48 3a1a4
49 VYpaBHeHus ¢ AByMs nepeMeHHbIMU. OCHOBHBIE




MOHATHUS U rpaduKu

[ToBTOpenue. PenieHre cucTeM JTMHEMHBIX

50 YpaBHEHUH € JBYMS IEPEMEHHBIMU
Pemenue npocTelmmx cucTeM HETMHEUHBIX
51 YPaBHEHUH € JBYyMs NIEPEMEHHBIMU. MeTox
IIOACTAHOBKHU
Pemenue nmpocTenmmx cucTemM HEMMHEUHBIX
52 ypaBHEHUH C ABYyMsl IepeMeHHbIMU. MeToz
CJIOKEHUS
CrangaprtHas hopMa ypaBHEHUS! OKPYKHOCTH U
33 €ro UCII0JIb30BaHUE B 33/1a4ax
I'paduueckuit MeToa perieHus: CUCTEMBI
o4 HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUM C IBYMS
55 IIEPEMEHHBIMU KaK MOJEIIb PEAIIbHON CUTYyaluU
Cucrema 1ByX HEJIMHEWHBIX YPAaBHEHUH C IBYMs
56 IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTyalluu
Pemenue cucrem JIMHERHBIX U IPOOHO-
S7 palMOHAIBHBIX HEPABEHCTB
HepaseHncTBO ¢ 1ByMs nepeMeHHbIMU. Penienue
53 HEPaBEHCTBA C JBYMs [IEPEMEHHBIMU

rpaduuecKuM METOJIOM




HepaseHnctBo ¢ 1Byms nepeMeHHbIMU. Penienne

59 HEPaBEHCTBA C IBYMs [IEPEMEHHBIMU
rpadUyecKuM METOJIOM
Pemenue cucrem ypaBHEHHI 1 HEPABEHCTB C
60 rapamMeTpoM
Pemrenne cucreM ypaBHEHUN U HEPABEHCTB €
61 rapameTpom
62 [ToaroroBka Kk KOHTPOJIBHOM paboTe
KontpoJabHas padora no reme «YpaBHeHUs,
63 HEPaBeHCTBA M UX CHCTEMbI»
Pemenue 3anay no teme «YpaBHEHUS,
64 HEPAaBEHCTBA U UX CHUCTEMBI»
Pemenue 3anay no teme «YpaBHEHUS,
65 HEPAaBEHCTBA U UX CHUCTEMBI»
IloHsATHE YNCIIOBOM NTOCIIENOBATEIBLHOCTH.
KoHeuHble 11 GeCKOHEUHBIE MTOCIIe10BATEIbHOCTH.
66 OrpanundeHHas OCIeA0BaTENbHOCTE. MOHOTOHHO
BO3pacraroras (yobIBaroIas)
MOCJIEZI0BATEIHHOCTD
Crnioco0sl 3a/1aHus IOCTIEI0BATEILHOCTH
67 OTIMCATeIIbHBIN, TAOJUYHBIN, C TTOMOIIBIO
(dhopMyIbI N-TO YJieHa, PEKYPPEHTHBIN
68 Apudmernueckas nporpeccusi. CBONWCTBa YJICHOB




apupmeTnueckor mporpeccuu. PopmyIbl n-ro
qjieHa apu(pMeTHIecKoil nporpeccun

XapakTepuCcTUYECKOE CBOMCTBO apu(PMETHICCKOM

69 MIPOrpeccuun
@opMyIIbl CyMMBI IIEPBBIX N YICHOB

70 apu(MeTHIECKON IPpOTrpeccuit

71 Apudmernaeckas nporpeccus. Pemenue 3anau

72 Apudmernueckas nporpeccusi. Pemenue 3agau
I'eomerpuueckas nporpeccusi. CBOICTBa YICHOB

73 r€OMETpUYECKOM Iporpeccuu. @opMyIibl n-ro
YJIEHa T€OMETPUYECKON NPOTrpeccun
XapaKkTepuCTUUECKOE CBOMCTBO T€OMETPHUECKOM

74 MIPOrpeECCUn
@opMysbl CyMMBI IEPBBIX N YWIEHOB

75 T€OMETPUYECKON ITPOrPECCUIt

76 I'eomerpuueckas nporpeccus. Pemenune 3anau
[IpencraBnenue o CXOIUMOCTH
IIOCJIEI0BATEIBbHOCTH, O CYMMHUPOBAHUH

77

78

0ecKOHEYHO yObIBarolIeil reoMeTpruiecKon
pOTpeccun

[Iporpeccuu. Pemenue 3anau




IIporpeccun. Pemenue 3anauy

79
3aayu Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U
80 KpEJIUTHI
3aayu Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U
81 KpPEJIUThI
3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAJIbI U
82 KPEJIUTHI
3aayn Ha MPOLIEHThI, OAHKOBCKUE BKJIA/IbI U
83 KpEJIUThI
3aayn Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI U
84 KPEJIUTHI
85 Meroa MaTeMaTH4eCKON MHAYKITUU
86 Meroa MaTeMaTH4eCKON UHAYKITUH
87 [ToaroroBka K KOHTPOILHOM paboTe
KonTtpouabsHnas padora no teme «YucsioBblie
88 N0CJIeJ0BATEJIbHOCTH U MPOTrPecCum»
Pemenne 3amau mo treme «HmciaoBeie
89 TIOCIIe/I0BATETFHOCTH U TIPOTPECCHI»
Kopens n-it crenenn. CBoicTBa KOpHS N-i
920 CTENEHU




Kopens n-it crenenu. CBoiicTBa KOpHS N-i

91 CTeNeHN
ToxnaecTBeHHbIe MpeoOpa30BaHus BRIPAKECHUH,
92 coJiep>KaluX KOpeHb N-i cTeneHu
CreneHsb ¢ palluOHAIBHBIM [T0OKA3aTEIEM U €€
93 CBOICTBA
Crenens ¢ palliOHAIBHBIM MOKa3aTeIeM U €€
94 CBOICTBA
ToxnaecTBeHHbIe TpeoOpa30BaHus BIPAKECHUIH,
95 COJIep>KalINX CTENEeHb C PallHOHATBHBIM
MoKa3areieM
Pemenue 3amau mo teme «CteneHs ¢
96 PaIMOHATHEHBIM MTOKA3aTeIeM»
97 [ToaroroBka Kk KOHTPOJILHOM paboTe
KonTtpoabsnas padora no reme «Cremnens ¢
98 PalMOHAJBHBIM MOKA3aTeJIeM»
Pemenue 3amau mo reme «CreneHs ¢
99 palnMoHaIBHBIM MOKa3aTenem». pparmonaibHbie
ypaBHEHUS
100 Pemrenue 3agad MOBLINIEHHON CIIOKHOCTH

101

Pemenue 3a1a4 NOBBIIIEHHON CI0KHOCTHU




O06o0011eHNe U TOBTOPEHUE Kypca anredpst 9

102 KJlacca
O06001eHre 1 TOBTOPEHUE Kypca anreopsl 9
103 KJlacca
104 HroroBasi KOHTpoIbHast padoTa
105 [ToBTrOpenue u o6o0meHne. Ynca 1 BEIYUCICHUS
[ToBropenue u o6o0menue. Yucna Ha
106 KOOPJMHATHOM MPSIMOi
[ToBTOpenue u 0600menue. Yucna Ha
107 KOOPJMHATHOM MPSIMOi
[ToBTOpenue u 06061meHue. Yrcna, BBIYUCIECHUS.
108 KopHu, crenenn
[ToBTOpenue u 06061meHue. Yrcna, BBIYUCIECHUS.
109 Kopnu, crenenu
110 IToBTOpenue u o6o0mIeHNE. Y paBHEHUS
111 IToBTOpenue u o6o0mIeHNE. Y paBHEHUS
112 [ToBTOpenue u 0606menne. DyHKIUU U rpaPuKu
113 [ToBTOpenue u 0606menne. DyHKIUU U rpaPuKu
[ToBTOpenue u 06061meHue. PacueTsl 0 TOTOBBIM
114

bopmynam




[ToBTOpeHue u 060061meHue. PacyeTsl 10 TOTOBBIM

115 dhopmynam
116 [ToBTOpenue u o6obmenue. HepaBeHncraa
117 IToBTOpenue u o6obmenne. HepaBencraa
[ToBTropenue u o6o0meHue. Ynucnossie
118 MOCTIeIOBATEIHHOCTH
[ToBTrOopenue u o6o0meHue. Ynucnossie
119 MIOCJIEI0BATEIbHOCTH
[ToBTOpeHue u 0600mEeHre. AredOpanvecKue
120 BBIPAKCHUSI, YPAaBHEHUS, HEPABEHCTBA
[ToBTOpeHue u 06o61IeHNEe. Anredpanyeckue
121 BBIpA)KEHUSI, YpaBHEHUS, HEPABEHCTBA
[ToBTOpeHue u 06o61IeHNe. Anredpanyeckue
122 BBIPQ)KEHUS, ypaBHEHUs, HEPABEHCTBA
123 IToBTOopenue u o6o0meHue. TeKCTOBbIE 3ajauu
124 IToBTOopenue u o6o0meHue. TeKCTOBbIE 3aauu
125 [ToBTOpenue u 06061eHue. TekcToBbIE 3a1a4n
126 [ToBTOpenue u ob6o6menue. ['padpuxu pynkumii

127

IToBropenue u o6o0menue. I'paduku GyHKIUit




128 [ToBropenue u o6o0menue. ['paduku GyHKIUit 1
[ToBTOpenue u o6obmeHne. Pemenne mpakTuko-

129 OpPHEHTUPOBAHHBIX 337124 1
[ToBTOpeHue u o6obmeHne. Pemenne mpakTuko-

130 OpPHEHTUPOBAHHBIX 3374 1
[ToBTrOopenue u o6o0meHue. Pemenne npakTuKo-

131 OpPHEHTHUPOBAHHBIX 3a7a4 1
[ToBTOpenue u o6oOIIeHue. Perienne npakTHKO-

132 OPHECHTUPOBAHHBIX 337124 1
[ToBTOpenue u o6oOIIeHue. Perienue npakTHKO-

133 OpPHEHTHUPOBAHHBIX 3a7a4 1
[ToBTOpeHue u 06o61IeHue. Pelenne npakTuko-

134 OpPHEHTHUPOBAHHBIX 3a7a4 1
IToBTOpenue u o6o0eHue. Perenue npakTHKo-

135 OpPHEHTUPOBAHHBIX 3a7a4 1
IToBTOopenue u o6o0eHue. Perenue npakTuKo-

136 OpPHEHTHUPOBAHHBIX 3a7a4 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




IPOBEPSIEMBIE TPEEOBAHMUS K PE3YJIBTATAM OCBOEHHUS
OCHOBHOM OBPA30OBATEJBbHOM [TIPOT'PAMMOBI

7 KIIACC
A IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
NpoBepsieMOro .
o0pa3zoBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 0011[ero 00pa3oBaHUsA
pe3yJibTara
1 Hucina v BBIYUCICHUS
11 BrInonHATE, couerast yCTHBIC M TUCbMEHHbIE TPUEMBI, apUpMeTHIeCcKue
' JNEHUCTBHSI C pallHOHAIIBHBIMU YUCIIAMHU
HaxonuTtp 3HaUY€HHsI YUCIOBBIX BBIPAKEHUM, IPUMEHATh pa3HOOOpa3HbIe
1.2 croco0bl W NpHUEMBI BBIYMCICHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH,
coaepkanux OOBIKHOBEHHBIE U IECATUYHbBIC IPOOH
[lepexoauTh OT 0JHOM (HOPMBI 3aIIUCH YHCEN K ApYyroil (mpeoOpa30BhIBAThH
13 JECATUYHYIO IpoOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUYHYIO JECATUYHYIO APOOB)
14 CpaBHMBATh W YNOPSIOYMBATH PAIlMOHAJBHBIE YHCIIA
15 OKpyrisiTh yncia
BBIMOAHATE NMPUKHUIKY W OIEHKY pe3yJibTara BBIYUCICHUH, OLICHKY
1.6 3HAYECHHU I YMCIIOBBIX BHIPAXKEHUN. BBHIMOIHATE 1EHCTBHS CO CTEIICHSIMH C
HATYpaJIbHBIMU TOKa3aTeIsIMU
17 [IpumeHsTh TpHU3HAKKA JEIMMOCTH, pPA3JOXKEHUE HAa MHOXKHUTEIU
' HATypPaIbHBIX YUCEI
PemaTh npakTHKO-OpUEHTUPOBAHHBIE 33a/1a4H, CBSI3aHHBIE C OTHOIICHUEM
18 BEJINYUH, MPONOPIHUOHATBHOCTHIO BEJINYUH, MIPOIIEHTaMH,
' MHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a7a4 ¢ y4ETOM OrpaHHYECHUH,
CBSI3aHHBIX CO CBOMCTBaMHM paccMaTpUBAEMbIX OOBEKTOB
2 AnreOpandeckue BbIpaKEHUs
21 Hcnonp3oBarh  anreOpanyeckyr0  TEPMHUHOJOTHIO W CHMBOJHKY,
' IPUMEHATH €€ B IIPOLIECCE OCBOEHHUS YU4E€OHOro MaTepuaa
59 Haxonuts 3HaueHus: OyKBEHHBIX BBIPAKEHHUH MPU 3aJaHHBIX 3HAYEHUAX
' EePEMEHHBIX
53 BemmonHATe mpeoOpa3oBaHUsl  [ENOTO  BBIPAKEHHUS B MHOTOWIEH
' IPUBEJCHUEM NTOJOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK
24 BBITIOTHATE yMHOKEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTOWICHA Ha
' MHOTOWIECH, IPUMEHATH (POPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH
OcymiecTBIATh Pa310K€HUE MHOTOUYICHOB HAa MHOYKUTEIU C IMOMOILBIO
2.5 BBIHECEHUs 3a CKOOKM OOIIero MHOXKUTENS, IPYHNIHUPOBKH ClIaraéMsblX,

NpUMEHEHUsT (GOpMyJNT COKpAIIEHHOTO YMHOMCHUS




HpI/IMeHSITB Hp606p830BaHI/I${ MHOT'OYJICHOB [JIs1 PCHICHUSA Pa3JINYHBbIX

20 3a1a4 U3 MaTeMaTHKH, CMEXHBIX MPEJIMETOB, U3 PeajJbHON MPaKTUKU
57 Hcnonp30oBaTh CBOWCTBA CTENEHEN C HaTypaJbHBIMU MOKA3ATEIAMHU IS
' peoOpa3oBaHus BHIPAKEHHI
3 YpaBHEeHHs 1 HEPaBEHCTBA
Pemiats nuHeliHbIe ypaBHEHUS C OJHOW EPEMEHHOM, IPUMEHSIS paBUIIa
3.1 nepexoja OT UCXOJHOTO ypaBHEHUS K PaBHOCWIHLHOMY emy. [IpoBepsTs,
SIBJISIETCSI JIU YUCIIO KOPHEM YpPaBHEHHUS
3.9 [TpumensTh rpaduuecKre METO b TPU PEIICHUH JTUHCHHBIX YPaBHCHUH H
' UX CHCTEM
33 [TonGupaTe mpuMepsl map YHCEN, SBISIONIUXCS PEIICHHEM JUHEHHOTO
' ypaBHEHUS C IBYMSI I€PEMEHHBIMU
CtpouTh B KOOPJAMHATHOHN IJIOCKOCTU IpaduK JTMHEHHOTO YpaBHEHHS C
3.4 IBYMsI TI€PEMEHHBIMHU; TOJB3YysSCh TrpadUKOM, MPUBOIUTH MPUMEPHI
peuieHust ypaBHEHUs
35 Pemats cuctembl AByX JTMHEHHBIX YpPaBHEHHH C ABYMS MIEPEMEHHBIMH, B
' TOM 4HCIIe rpadUIeCcKu
CocraBnarh W pemaTh JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
3.6 yYpaBHEHUN TO YCJIOBHIO 3aJa4d, HHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 33/1a4Ml TOJyYEHHBIH pe3ylbTar
4 Koopaunater u rpaduku. OyHKIIUN
N3o0paxkaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM ~ KOOpJIMHATaM, JIy4d, OTpPE3KH, HHTEepBaJbl, 3alUCHIBAThH
YHUCIIOBBIC MMPOMEXYTKHA Ha anreOpamdecKoM sI3bIKE
4.2 OtmedaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH MO 3aJIaHHBIM KOOpIMHATAM
4.3 Crpouts rpaduku nuHelHbIX QyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|
OnuceiBaTh ¢ TOMONIBIO (YHKIIMH HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEJIMYMHAMH: CKOPOCTh, BpEMs, pAacCTOSAHUE, II€HYy, KOJHYECTBO,
CTOMMOCTB, IPOU3BOAUTENBHOCTD, BpeMs, 00BEM paboThI
4.5 Haxomuth 3HaueHre (pyHKUIMU MO 3HAYEHUIO €€ apryMeHTa
[Tornmate TpadudecKkuii crocod mpeAcTaBIeHU U aHaIu3a HHpopManmu,
4.6 M3BJIEKAaTh U MHTEPIPETHPOBATh MH(POPMAIUIO U3 I'PAPUKOB peaTbHBIX
MPOIECCOB U 3aBUCUMOCTEH
8 KJIACC
Kon
IIpoBepsiemble NMpeaMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOM
MPOBEPSIEMOr0 .
00pa30oBaTeJIbHON MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
pe3yjabTara

1

Yucna 1 BEIIUCICHUS




11

Hcnonp30BaTh HavajdbHbIE MPEICTABIEHUS O MHOXKECTBE JEUCTBUTEIBHBIX
yucesn Ui CpPaBHEHMs, OKPYIJIEHHS U BBIUHUCICHUM, HU300pakaTh
JIEMICTBUTEIIbHBIE YHCIIAa TOYKAaMHU Ha KOOPAUHATHON MPSIMOM

12

[IpumeHsTh MOHATHE apU(PMETUUYECKOTO KBAJIPAaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHM, HCHOJIb3ys IPU HEOOXOAUMOCTH KaJIbKYJSATOP,
BBITIOJIHATH TMPE0Opa3oBaHUs BBIPAKEHUN, COJEpkKALIUX KBaJIpaTHBIC
KOpHH, UCIIOJIb3ysl CBOWCTBA KOpHEM

1.3

Hcronb30BaTh 3aMMCH OOJBIITUX U MAJIBIX YHCEIT C TOMOIIBIO JCCATHYHBIX
IpoOeit u crenenel yncia 10

AnreOpandeckue BbIpaKEHUs

2.1

[IpyuMeHsATh NOHATHE CTENEHM C LEIbIM I[10KAa3aTeleM, BBINOJIHATh
npeoOpa3oBaHUsl  BBIPAKEHUM, COJACpP)KAIMX CTENEHH C  IEeJIbIM
1oKazaresiaemM

2.2

BrinonHATh TOXJECTBECHHBIE npeoOpa3oBaHUs paLMOHAJIBHBIX
BBID&XCHMI Ha OCHOBE IpaBUI JNECWCTBHM HaJ MHOIOWICHAMH U
anredpandecKuMu IpoosiMu

2.3

PaCKJ'IaI[BIBaTL KBaHpaTHBIﬁ TpéX‘-IJ'IeH Ha MHOXHTCIIU

24

[TpumensTs npeoOpa3oBaHUs BEIPAXKEHUM IS peIIeHUs pa3InYHbIX 337134
U3 MaTEMaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOU IIPAKTUKH

VYpaBHEHNU U HEPABEHCTBA

3.1

Pemrars nuHeiiHbIe, KBalpaTHBIC YPAaBHEHMS U PALIMOHAIBHBIC YPABHEHMS,

CBOJIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUH C JBYMsI IEPEMEHHBIMU

3.2

IIpoBoauTh NpoOCTEHIINE UCCIEAOBAHNUA YPABHEHUN U CUCTEM YPABHEHMU,
B TOM 4HCI€ C TpUMEHEHHEM rpadUyecKuX NpeacTaBICHUI
(ycraHaBIMBaTh, UMEET JIM YPAaBHEHHUE UJIU CHCTEMA YPaBHEHUN pelIeHus,

€CJIM UMEET, TO CKOJIBKO, U TIpoUee)

3.3

[TepexoauTh OT clIOBECHOU (POPMYIIUPOBKH 3a51aun K €€ anreOpandeckoi
MOJIEJIM C TIOMOIIBIO COCTABJICHUS! YPABHEHUSI UJIM CUCTEMBbl ypaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d IOJTYyYEHHBIN

pe3ynbTar

3.4

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPaBHEHUS, OLCHKH,
pemaTrhs JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHON M HX CHUCTEMBI,
JlaBaTh TpaUUECKyI0 WILTFOCTPAIIMIO MHOYKECTBA PEIICHNU HEPABEHCTBA,

CUCTEMbI HEPABCHCTB

DyHKIUU

4.1

ITormMaTe W MCHOJIB30BATH (bYHKHI/IOHaJ'H:HBIe IIOHATHUA U SA3BIK (TepMI/IHBI,
CHMBOJIMYECKHE O00O03HAUCHMS), OMPEACISITh 3HAaUeHHWE (QYHKIIUU 10
3HAYCHUIO apTyMEHTa, OTPEIeNIATh CBOHCTBA QYyHKIUH 110 e€ TpaduKy

4.2

Crtpouthb rpaduKu 3IeMEHTApHBIX (YHKIMA BHA:
y=k/x




k/x

, Y =X3, Yy = X3, Y = |X|, omIChIBaTh CBOMCTBA YHCIOBON (PYyHKIIUHU MO €€
rpaduxy

9 KJIACC
I IIpoBepsieMble NpeAMeTHbIE Pe3yIbTAThl 0CBOCHHSI OCHOBHOM
MPOBEPSIEMOr0 .
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOI'0 0011[ero 00pa3oBaHUsA
pe3yJbTara
1 Uucia v BBIYKCICHUS
11 CpaBHUBaATh W YNOPAIOYMBATH PALMOHAIBHBIE U UpPpAIMOHATbHBIE YUCIa
BrmmonusaTe apudmerndeckue NEHCTBUS C PAalMOHATBHBIMU YHCIIAMH,
1.2 coyeTass YCTHbIE M INHUCbMEHHbIE NPHUEMBI, BBINOJIHATH BBIYUCICHUS C
UppalOHAIbHBIMU YUCIIAMHU
13 HaxoauThe 3HaueHHsi cTENEHEeW C LENbIMUA MOKa3aTelsiMU U KOPHEH,
' BBIYNCIIATH 3HAUEHUS YUCIIOBBIX BHIPAKEHUHN
14 OKpyrasaTh ACHCTBUTEIbHBIE YMCIIA, BBINOJHITh NPUKUIKY pe3yJibTaTa
' BBIUNCIICHUH, OLIECHKY YHCIJIOBBIX BBIPAKEHUMN
2 YpaBHEHUS U HEPABEHCTBA
51 PemaTte nuHeliHble U KBaJipaTHbIE YPAaBHEHUS, YPAaBHEHUS, CBOJAIIUECS K
HUM, TIpOCTeiIIe IpoOHO-paoHaIbHbIE YPaBHEHUS
Pemate cuctemsl AByX JIMHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU U
2.2 CHUCTEMBI JIByX YPaBHEHUM, B KOTOPBIX OJHO ypaBHEHHE HE SBISETCS
JIMHEHHBIM
Pemrate TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TTOMOIIBIO
2.3 COCTaBJICHUSI YpPaBHEHUS WM CHUCTEMBl IBYX YpPaBHEHHH C AByMS
NepeMEeHHbIMU
IIpoBoauTh NpoCTEHIINE HUCCIEAOBAHNSA YPAaBHEHHM M CHUCTEM YPABHEHUH,
24 B TOM YHCII€ C MPUMEHEHUEM rpadHIecKuX MpeNCcTaBICHU (HampuMmep,
' yCTaHaBJIMBaTh, UMEET JIU YPAaBHEHHUE UJIM CUCTEMA YPaBHEHMI pelleHMs,
€CJIM UMEET, TO CKOJIBKO)
PemaTpe nuHeliHble HEpaBEeHCTBA, KBAIpAaTHbIE HEPABEHCTBA, U300paxaThb
2.5 pelIeHre HEepPaBEHCTB HAa YHMCJIOBOW MPSMOM, 3alMChIBaTh PEIICHUE C
MIOMOIIBIO CHUMBOJIOB
26 Pemate cucTteMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,

BKIIOYAOIIUEC KBAAPATHOC HEPABCHCTBO, I/1306pa)l(aTB PCIICHHUEC CUCTEMBI




HCPaBCHCTB Ha YUCIOBOU HpﬂMOﬁ, 3alluCbiBaTh PCHICHHEC C IMOMOIIBIO

CHUMBOJIOB
2.7 Vcnonb30BaTh HEpaBEHCTBA MPU PELICHUU PA3JIMYHBIX 3a7a4
3 DOyHKIIH
Pacno3naBarh (yHKIMM HM3yueHHbIX BUJOB. [loka3piBaTh cxeMaTH4eCKU
31 pacrojoXeHue Ha KOOPAWHATHOM IUIOCKOCTU rpaukoB (YyHKIUNA BUIA:
' y=kx, y=kx+b, y=k/x, y=ax’+bx+C, B 3aBHCHMOCTH OT 3HAYEHUIi
KOA((UIIMEHTOB, OMUCHIBATh CBOMCTBA (PYHKIIHIA
3.2 [Toxa3pIBaTh CXEMAaTHYECKHU PACIIOIOKEHHE HA KOOPAMHATHOM IIIOCKOCTH
' rpadukoB GpyHKIuH Buaay = VX, Y = |X| 1 OnMUCHIBaTh CBOKWCTBA (DYHKITUI
33 Crpouts u U300paxkaTh CXeMaTUYECKU TpapUKH KBaJPAaTUUHBIX (DYHKIINH,
' OMHUCHIBATh CBOMCTBA KBAJIPATUYHBIX (DYHKIIHI 1O UX Trpadukam
PacroznaBath KBaApaTH4HYIO (QYHKIUIO 10 ¢opMylie, NPUBOIUTH
3.4 npuUMephl KBAAPATHYHBIX (QYHKIUHA U3 peaNbHOW KHU3HH, (DU3HKH,
TeOMETpUHU
4 Apudmernueckas ¥ reoMeTpUUecKas IpOrpecCcuu
a1 Pacno3naBarh apumMeTHUECKyl0 M TeOMETPHUYECKYIO MPOTPECCUU TPHU
' pasHBIX croco6ax 3a1aHus
BbINONHATE BBIYMCIEHUS C HCIOIB30BaHHEM (GopMys N-ro wWieHa
4.2 apu(pMeTHUeCKOM M TeOMEeTPHUYECKONl MpOrpeccHuil, CyMMbl HEpBBIX N
YWICHOB
43 N300paxaTh 4JIE€HBI IOCIEI0BATEILHOCTH TOUYKAMU Ha KOOPIMHATHOU
' TJIOCKOCTH
Pemate 3aiaun, CBA3aHHbIE C YUCIOBBIMH IOCIE0BATEIBHOCTSIMHU, B TOM
4.4 Yuce 3aJa4d U3 PeajbHOU JKM3HH (C MCIOJIB30BAaHHEM KaIbKYJIATOPA,

U (POBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE DJIEMEHTBI COOEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbIi 3JIeMEHT COJEPKAHUSA
1 Yucrna ¥ BEIYUCIICHUS
JpoOu 0OBIKHOBEHHBIE U ACCITHYHBIC, IEPEXOJT OT OAHON (POPMBI 3aIUCH JAPOOCH
11 kK gpyroit. IloHaTme  palMOHAJIBHOTO  YHCIA, 3alHCh, CpPaBHCHHE,
yHOPSI0YMBAaHUE PALIMOHAIBHBIX YHCET
12 Apu¢dmerndeckre IeHCTBUS C palMOHAIbHBIMM uuciaaMu. Pemenue 3anau u3
' peanbHO IPaKTUKU Ha YacTH, Ha 1poOu
13 CreneHb ¢ HaTypaJbHBIM  IIOKa3aTeJieM:  OIpEIEIeHue, IpeoOdpa3oBaHue
' BBIP)KCHHUI HA OCHOBE OIPEICIICHHS, 3aMUCh OOJIBIINX YUCE
14 [IpoueHTHI, 3aMUCh TPOLIEHTOB B BUJE APOOH U IpOoOH B BUJIE MPOLEHTOB. Tpu
' OCHOBHBIE 3aJ]a4M Ha MPOLEHTHI, pellIeHne 3a/1a4 U3 peaJbHON MPaKTUKU
15 [TprmeHeHne NpU3HAKOB AETUMOCTH, Pa3I0kKEHNE Ha MHOXKUTENIN HaTypallbHbIX
' qHCel
1.6 PeanbHble 3aBUCMMOCTH, B TOM 4HUCIIE MpsiMasi U oOpaTHasi MPONOPLHOHATILHOCTH
2 Anrebpandeckue BbIPRKEHUS
21 IlepemeHHbIE, YNCI0OBOE 3HAUEHHUE BBIPAXKEHUS C MEpeMEHHOU. JlomycTumele
' 3HAYEHMsI IEPEMEHHBIX
29 [IpencraBnenne 3aBUCHUMOCTH MEXIY BEJIWYMHAaMM B BUIe (OPMYJIbL
' Brraucnenus nmo gpopmynam
2.3 [TpeoOpa3oBanre OyKBEHHBIX BBIPAXXECHUH, TOKAECTBEHHO DPABHBIE BBIPAKEHHS
2.4 CBolicTBa CTENEHHU C HaTYpaJlbHbIM ITOKa3aTeIeM
95 Onnounensl U MHorowieHsl. Crenenb MHorowieHa. Clio)eHue, BBIYMTAaHUE,
' YMHOKEHUE MHOTOUYJIEHOB
26 @opMybl COKpaIIEHHOIO YMHOXEHUS: KBaJApaT CyMMbl U KBaJpaT Pa3HOCTH.
' dopmyra pa3HOCTH KBaJIpaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKUTEIIN
3 VYpaBHeHus
31 VYpaBHeHHe, KOPEHb YpaBHEHHs, IpaBuUiIa IpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCHJIBHOCTb YPaBHEHUI
3.9 JIuneliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YUCIO KOPHEW JIMHEWHOIO
' ypaBHEHUS, pELICHUE JIMHEHHbBIX YpaBHEHU I
33 CocraBieHHe ypaBHEHHMI IO YCJIOBHIO 3aJaud. PelleHne TEKCTOBBIX 3aaad C
' OMOIIBIO ypaBHEHUI
3.4 JIuneliHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpadux
CucreMa IByX JTMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PelieHue cucrem
3.5 ypaBHEHUN CIOCOOOM IMOACTAaHOBKH. [IpuMepbl pemeHus TEKCTOBBIX 3a/1ay C

MOMOUIBIO CUCTEM ypaBHEHUH




Koopaunater u rpapuku. OyHkuuu

4.1 Koopannara Touku Ha IpssMoi
4. Yucnosble TpoMexXyTKU. PaccrosiHne Mexay IByMs TOYKaMH KOOPIAMHATHOM
' npsAMOit
43 [TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuurcca ¥ opiMHATa TOUYKH
' Ha KOOPIMHATHOM MI0CKOCTH
44 [Ipumepst rpadukos, 3aganHbix (opmynamu. YUreHue rpaukoB peanbHbBIX
' 3aBHCHMOCTEH
4.5 [Tonsitue Gpynkumu. ['paduk dynkmuu. CBoiicTBa (HyHKIMN
4.6 JIuneiinas ¢pynkuus, e€ rpadux. I'padux pyHkuuu y = ||
4.7 I'paduueckoe penieHre TUHEHHBIX yPaBHCHUN M CHCTEM JIMHCHHBIX YpaBHECHUN
8 KJIACC
Kon IIpoBepsieMblii 3/1eMeHT coOAepKAHMA
1 Yucna v BBIYUCICHUSA
11 KBagpatueiii kopenp wu3 umcna. lloHstne 00 UppaMOHAIEHOM YHUCIE.
' JlecsiTnuHble MPUOIMKEHUSI UPPALMOHAIIBHBIX YHCEIT
CpoiicTBa apudMeTHYECKUX KBaJpaTHBIX KOPHEH M UX IPUMEHEHHE K
1.2 IpeoOpa30BaHUIO UYUCIIOBBIX BBIPAKEHUN M BbIYMCIEHUSAM. JlelcTBUTEIbHBIE
qucia
13 Crenens ¢ 11es16IM TTOKa3ateneM U e€ cBoiicTBa. CTaHmapTHas 3alKiCh YUCiIa
2 AnrebpaniecKkue BhIPAKECHUS
2.1 KBagpatHblil TpEXuieH, pa3iiokeHHe KBAaJPaTHOTO TPEXWIEHAa HAa MHOXKUTEIH
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOWCTBO anredpanyueckor Apoou
2.3 CrnoxeHue, BRIYUTAaHUE, YMHOXKEHHUE, JCICHHE anreOpandyeckux apodeit
24 PanmonanbHble BbIpaXkeHHUsI U UX MpeoOpa3oBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBagparaoe ypaBHeHue, GpopMyia KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema
' Buera
3.2 Pemenue ypaBHeHM, CBOASIIUXCS K IMHEHHBIM U KBaJAPAaTHBIM
3.3 [Tpocreiimne npoOHO-palIMOHANBHBIE YPaBHEHHS
I'paduueckas uHTepnperanus ypaBHEHUH C JAByMs NEPEMEHHBIMU M CUCTEM
3.4 JIMHEWHBIX YpaBHEHHUU C JAByMs mepeMeHHbIMH. [IpuMepbl pemnieHus cuctem
HEJMHEHWHBIX YPaBHEHHUH C IBYyMS ITE€PEMEHHBIMH
3.5 Pemenne TeKCTOBBIX 3a7ad anreOpandecKuM CrocoOoM
3.6 UucnoBble HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIepeMeHHON




3.8

PaBHOCUIIBHOCTH HEPABCHCTB

3.9 JluHeliHbIC HEPaBEHCTBA C OJHOW MEpEeMEHHOM
3.10 CucreMbl JIMHEMHBIX HEPABEHCTB C OJJHOM ITIEpEMEHHON
4 DyHKIUH
41 [Tonsarue pynxunn. O6macTh onpeaeaeHuss 1 MHOKECTBO 3HaAYCHUN (PyHKIHH.
' Cnoco6bl 3an1anus QyHKIMII
4.2 I'paduk pynkmuu. UreHue cBONUCTB GyHKIUHU 110 € Tpaduky
4.3 [Tpumeps! TpadukoB (HYHKIUH, OTpaKAIOIIUX PeaIbHBIE MPOLECCHI
44 QOyHKIMY, ONKCHIBAIOIIME  TPSIMYID M OOpaTHYO  IMPOMOPLHOHATIBHBIC
' 3aBUCHUMOCTH, UX Tpaduku
4.5 @OyHkuuu y =X y = X3
4.6 Oynkmmu Y = [x, Y = |x]
4.7 I'padpuueckoe perieHne ypaBHEHHH U CUCTEM ypaBHEHUI
9 KVIACC
Kon IIpoBepsieMblil 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCIEHUS
11 PanmmonanbHble uMciia, UppalMOHAIBHBIE YHCIA, KOHEUYHBbIE W OECKOHEYHBIE
' JeCATUYHBIE 1pooH
MHOKECTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIE YHCIIa KaK OECKOHEUHBIS
12 JnecaTu4Hble apoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEXKAY MHOMXKECTBOM
' JNEUCTBUTENBbHBIX YHUCENl U KOOpAMHATHOU mpsiMoid. CpaBHEHUE JIEUCTBUTEIBHBIX
qucel
13 ApudmeTrrueckue ASHCTBHUSA C NEHCTBUTEILHBIMU YUCIAMU
N3smepenns, nmpuOIKeHus, ONeHKH. Pa3Mepsl OOBEKTOB OKPYKAIOMIETO MHUpA,
14 JUINTENIBHOCTh TPOIECCOB B OKpyKaromeMm wmupe. [Ipubnmxénnoe 3HaueHHe
' BEIIMYMHBI, TOYHOCTh NpuOmmkenus. OxpyrieHue umcen. [Ipukuaka U oreHka
pe3yJbTaTOB BBIYMCIECHUI
2 VYpaBHEHUs U HEPaBEHCTBA
2.1 VYpaBHEHHUsI C OAHOU NEPEMEHHON
2.2 JluneitHoe ypaBHeHME. PenieHre ypaBHEHUH, CBOIAIIMXCS K JIMHEWUHBIM
2.3 KBanpaTtHoe ypaBHenue. Pemienne ypaBHEHHIA, CBOISAIIMXCSA K KBaIpPaTHBIM
24 bukBagpaTHOoe ypaBHeHHUeE. [Ipumephl pelieHuss ypaBHEHUM TPEThEW U YETBEPTOM
' CTENEeHEeHN pa3ioKeHUEM Ha MHOKUTEIU
2.5 Pemenne apoOHO-paIioHANBHBIX ypaBHEHUH
2.6 Cucrembl ypaBHEHUI
2.7 YpaBHEHHE ¢ IByMS TIEPEMEHHBIMU U €T0 rpadux




2.8

Pemenue cucrem nByX JIMHEWHBIX YPaBHEHHH ¢ AByMS IEPEMEHHBIMU

Pemenne cucteM NByX ypaBHEHHH, OOHO U3 KOTOPBIX JUHEWHOE, a IPYyroe — BTOPOU

29
CTENCHU

2.10 ['padmyeckas MHTEpIpETAIS CUCTEMBI YPaBHEHHH C IBYMsI TIEPEMEHHBIMU

211 Pemienne TekCTOBBIX 3a7a4 anreOpanvdecKuM CIIOCOOOM

2.12 UucnoBble HEpaBEHCTBA M KX CBOHCTBA

2.13 Penrenne MuHEHHBIX HEPABEHCTB C OJHOM NIEpeMEHHON

2.14 Pemrenune cucreM JTMHENHBIX HEPABEHCTB C OJJHOM EpEMEHHOMN

2.15 KBanpaTHble HEpaBEeHCTBA

516 I'padpuueckass mHTEpIpeTanuss HEPAaBEHCTB M CHCTEM HEPABEHCTB C JBYMs
' NePEeMEHHBIMU
3 DOyHKIMH

31 KBanpatnunas ¢ynkuus, e€ rpadux u coiicta. [lapabona, KoOpJUHATHI BEPIIMHBI
' napaboiIbl, 0Ch CHMMETPHH MapaloIibl

3.2 I'paduku pynxiuit y=kx, y=kx+b u ux cBoiicrea

3.3 I'paduku Gynkuunit y=k/x, y = x° u ux cBoiicrsa

34 I'paduku GyHKIHIT , ¥ X CBOWCTBA
4 YucnoBsle MoCiIea0BaTeIbHOCTH

a1 Ornpeznenennre U crnocoObl 3aJaHKsl YHCIOBBIX MMOCIEAOBATENbHOCTEH. 3ananue
' MIOCJIEI0BATEIIbHOCTH PEKYPPEHTHON popmynoii u popmyiioit N-ro wieHa

4.9 Apudmernueckass  mporpeccus.  PopMmynsl N-To  wieHa — apuMETHYECKOU
' IPOTPECCUH, CYMMBI IIEPBBIX N YJICHOB

43 I'eomerpuyeckas nporpeccus. Popmynsl N-ro 4wieHa reOMETPUUECKON IIPOTPECCHH,
' CYMMBI ITEPBBIX N YJICHOB

44 N3o0paxeHne 4wieHOB apu(pMETHIECKON U TeOMETPUIECKON MTPOTrPECCUid TOUKaMu
' Ha KOOPJIMHATHOM INIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUAIBHBIA POCT

4.5 CroXHbIE TPOLEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsieMOro
TpeOGoBaHUA

IIpoBepsiemblie TpeOOBaAHMS K MPEIMETHBIM Pe3yJIbTATaM OCBOCHHS
OCHOBHOM 00pa30BaTeILHOI MPOrPaMMbl OCHOBHOI'O 00IIero
oOopa3zoBanusi Ha ocHoBe PI'OC

VYMenue onepupoBarh IMOHATUSMH: MHOXECTBO, IOJMHOKECTBO,
omepanyy HaJl MHOXXECTBAMH, YMEHHE ONEPHPOBATH MOHATUAMU: Tpad,
CBSI3HBIN Tpad, NepeBo, LUK, IPUMEHITh UX MPH PEIICHUU 3aj]ad; yMEHHE
HCIIOJIB30BaTh IpaUuecKoe MPEeJCTABICHUE MHOXKECTB IS ONHMCAHUS
peabHBIX MPOLIECCOB U SBJICHUMN, IPU PEIICHUH 33734 U3 APYTUX y4eOHbIX
IpEAMETOB

VYmMmenue OIICpUPOBATh IOHATUAMMH: OIIPCACICHHUC, AKCHOMa, TCOopcma,
J0Ka3aTrCiabCTBO, YMCHUC pacCiio3HaBaTb HUCTHUHHBIC u JIOKHBIC
BbICKA3bIBaAHHW, TIMPUBOAWUTbL MNPHMCPbI W KOHTPIPUMCPBLI, CTPOHTH
BBICKA3bIBaAHUA U OTPpULIAHUSA BBICKA3bIBaHUI

YMeHHe omnepupoBaTh MOHATHAMU: HATypajJbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCIIO, AETMMOCTb HATYypPaJbHBIX YHCEN, NMPU3HAKHU JECITUMOCTH,
11eJ10€ YUCII0, MOAYJIb Yncia, OOBIKHOBEHHAs IpO0b U JecATUYHas IpoOb,
CTaHJAPTHBIM BUJ YHCIIA, PALIMOHATIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO,
apu(dmeTnyecKkuii KBagpaTHbI KOPEHb; YMEHHUE BBINOJHATH JEUCTBUS C
YUCJIaMM, CPAaBHUBATh U YIOPSAIOYUBATH YUCIA, IPEACTABISTh YUCIA Ha
KOOPAMHATHOM NPSIMOM, OKPYIJISATHh YUCIA; YMEHUE JeJIaTh NPUKUAKY U
OLIGHKY pe3yJibTaTa BbIYMCICHUN

YMenue onepupoBarTh MOHATHUAMU: CTEIEHb C LEIbIM II0KA3aTelIeM,
apupMeTHUeCKuil KBAJpaTHBIH KOPEHb, MHOTOYJIEH, ajredpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTENEHU OOJblIe
€IMHUIIbI; YMEHHUE BBIMOJHATH pacdETsl 1Mo ¢opmyiiaM, mpeoOpa3oBaHUs
HEeIBIX, APOOHO-PAMOHATIBHBIX BBIPAXEHUN W BBIPAXXEHUH C KOPHIMHU,
pa3oKeHUue MHOTOYWIEHA Ha MHOXHUTENH, B TOM YKCIIE C UCIOJIB30BAHUEM
¢dbopMys pa3sHOCTH KBaJPAaTOB U KBAJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHSATHSIMH: YUCIOBOE PAaBEHCTBO, YpPaBHEHHE C
OJIHOW INEpPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pemiaTh JIMHEHHbIE W KBaJpaTHbIE ypaBHEHHA, JIpOOHO-
pallMOHAJIBHBIE YpPAaBHEHHS C OJHOM NEPEMEHHOH, CHUCTEMBI [BYX
JINHEVMHBIX YpaBHEHWW, JIMHEHHBIE HEPABEHCTBA M WX CHCTEMBI,
KBaJpaTHBIC U APOOHO-PAIOHAIEHBIC HEPABEHCTBA C OJHOM INEPEMEHHOM,
B TOM YMCJI€ IIPU PEIIEHUH 3aJa4 U3 APYTUX MPEAMETOB U MPAKTUYECKUX
3aJla4y; yMEHUE UCIIOJIb30BaTh KOOPAUHATHYIO NPSMYIO0 U KOOPAMHATHYO
IUIOCKOCTh JUUIsI M300paKeHUsI PEeIIeHUH ypaBHEHUH, HEPABEHCTB U CHUCTEM




YMeH#e onepupoBarh MOHATHIMU: (YHKIHS, rpaduk (QYHKIUU, HYIU
(GYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, NMPOMEKYTKH BO3pACTaHUs,
yObIBaHMs, HauOoJbllice W HaWMEHbIee 3HAYCHUS (YHKIUU, YMCHUE
OTNEPHUPOBATh TMOHATHSIMHU: TpsiMas MPOTOPLUUOHATBHOCTh, JIMHEHHAs
byHKIMA, KBajgpaTudHas (YHKIHS, oOpaTHas MPOIMOPIHOHAIHHOCTS,
napaboia, runepOosa; yMEHUEe CTPOUTh Tpaduku (YHKIHHA, HCIIOJIb30BaTh
rpauKu UIsl ONpEAeNIeHHs] CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, s
peuieHus 3a1ad U3 APYrHX y4eOHBIX MPEAMETOB M pPEaIbHOW KHU3HU;
YMEHHUE BBIpaXKaTh (GPOpMyJIaMH 3aBUCHMOCTH MEXIY BEIHMYHMHAMH

Ymenue ONEpUPOBATH MOHATHUIMMU: MOCJIE10BATEIILHOCTb,
apu(dmeTnyueckas U reoMeTpudecKasi IpOorpecCuy; yMeHHE HCIOJIb30BaTh
CBOMCTBA MOCIIEIOBATEILHOCTEH, (POPMYIIBI CYMMBI B OOIIEro 4jieHa Mpu
pelieHny 3a7a4, B TOM 4YWCIe 334a4 U3 JIPYTUX y4eOHBIX MPEAMETOB U
pEATbHOUN KU3HH

YMeHue pemars 3aa4M pa3HbIX TUIIOB (B TOM YMCJIE€ HA MPOIEHTHI, 10U
U 4acTH, JBW)KEHHUE, paboTy, LIeHy TOBAPOB M CTOMMOCTh IOKYIIOK U YCIIYT,
HaJOrW, 3aJauyd M3 O00JIaCTU YINpPaBIEHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); YMEHHE COCTABIATH BBIPAXKECHUS, YPAaBHEHUs, HEPABEHCTBA U
CHUCTEMBI 110 YCJIOBHMIO 3aJa4H, MCCIEN0BATh IOJYyYEHHOE PEUICHUE H
OLIEHUBATh IPABJIONOAOOHOCTh MOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATHSAMH: GUTypa, TOUKA, OTPE30K, IpsMast, JIyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEyTroJIbHUK, PaBHOOCIPEHHBIH U
PaBHOCTOPOHHHH  TPEYTrOJbHUKH, TMPSMOYTOJBHBI  TPEYTOJbHHUK,
MenuaHa, OHWCCEKTpHCa W BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOIbHHUK,
napajiejorpaMM, pomM0O, MNpSMOYTOJIBHUK, KBajApaT, Tpamneuus,
OKPY’>KHOCTb, KpYT, KacaTejbHas;, 3HAaKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamu; ymMeHUe pemarb 3a7add, B TOM YHCIIE U3 TOBCEAHEBHOW JKU3HH,
Ha HAaXOXXJIEHHE I'eOMETPUYECKUX BEIUYUH C MPUMEHEHHEM H3yYEHHBIX
CBOMCTB (uryp u paxron

10

YMenue omnepupoBarh TOHSATHSIMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEyTOJIbHUKOB; MapaJUIETIbHOCTh U TIEPIICHANKYIISIPHOCTD MIPSMBIX, yTOJ
MEXJy HOpsSMbIMH, NEPHEHIUKYJSIp, HAKIOHHAs, NPOEKUHUs, I[oaooue
¢buryp, mojo0HbIE TPEYTrOJAbHUKH, CUMMETPHUS OTHOCUTEIIBHO TOYKH M
NpsIMOM; yMEHHE pacrno3HaBaTh PAaBEHCTBO, CHUMMETPUIO M MOJ00ue
¢buryp, napasieabHOCTh U NEPNEHIUKYISIPHOCTh NPSIMBIX B OKpYXKaroIIeM
MuUpe

11

YMenue onepupoBaTh MOHATHSMH: JJIMHA, PACCTOSHHUE, YToy (BETUYNHA
yria, CHHyC U KOCHHYC yTIja TPEyrojbHHUKa), IUIOMAdb; YMEHHE OLECHUBATh
pasMepbl TPEIMETOB M OOBEKTOB B OKpY)KalOLIeM MHpPE; YMEHHE
OPUMEHATH (OPMYJIBI IEPUMETPA U IUIOMIAN MHOTOYTOJIBHUKOB, JITTHHBI
OKpYXHOCTH W  IUIOWIAAM  Kpyra, oObeMa  MIpsSIMOYTrOJIbHOTO
napajuieiienuneaa;  yMEHHME  NPUMEHSATh  INPU3HAKK  PaBEHCTBa
TPEyroJIbHUKOB, TEOPEMY O CyYMME€ YIJIOB TpPEYTOJIbHHUKA, TEOPEMY




[Mudaropa, TpUroHOMETPUYECKHE COOTHOILIECHUS IJI BHIYUCICHUS JJIUH,
paccTostHuM, Tomaaein

12

VYmMmenue wu3o0paxkarb IUIOCKHE (QUTypel M HX  KOMOMHALNH,
MPOCTPAaHCTBEHHbIE (UTYpPBl OT PYKH, C TOMOIIBI YEePTEKHBIX
MHCTPYMEHTOB U  DJEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WM

CUMBOJIBHOMY OIITMCAHUIO

13

YMeHnune onepupoBaTh MOHATUAMMU: NIPSIMOYTOJIbHAsI CUCTEMA KOOPAUHAT;
KOOPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOPA Ha
YUCI0, CKAISIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHE HCIIOJIb30BATh
BEKTOPBI U KOOPJIMHATHI JJIs1 IPEJCTABICHUS JaHHBIX U PEIICHUs 3a7a4, B

TOM UYHCII€ U3 IPYTUX YUEOHBIX IPEIMETOB U peabHOM KU3HU

14

VYMenue OIICPUPOBATH NIOHATUAMMU: CTOJIOMKOBBIE U KpYTrOBbLIC JUArpaMMBbl,
Tabnuipl, cpenHee apudmernyeckoe, MenuaHa, HauOoJblIee U
HaUMEHbIIIee 3HAYCHHS, pa3Max YUCIOBOIO HabOpa; yMEHHE U3BIICKATh,
UHTEPIPETUPOBATH U MPeoOpa30BhIBaTh HH(OPMAIIHIO, IPEICTABICHHYIO
B TaOJIMIIaX U HA THArpaMMaXx, OTPAXKAIOIIYI0 CBOMCTBA U XapaKTePUCTUKU
peaNbHBIX TPOIECCOB U SBICHUN; YMEHHE paclo3HaBaTh W3MEHYHBBHIC
BEJIMYMHBI B OKPYXKAIOLIEM MHUpeE

15

YMeHue omnepupoBaTh TMOHATHSIMH: CIy4YallHBIA OMNBIT (CIIy4aliHBINA
DKCIIEPUMEHT), DJJIEMEHTAapHOE COOBITHE (DJIEMECHTApPHBIM  HMCXOJN)
CIIy4ailHOTO OMbITa, CIy4aifHOE€ COOBITHE, BEPOSITHOCTH COOBITHS; YMEHUE
HaxOJUTh  BEPOSITHOCTU  CIy4YallHbIX  COOBITMHI B ONBITaxc
PABHOBO3MOXXKHBIMH JJIEMEHTAPHBIMH COOBITUSIMH;, YMEHHE pellaTh 3aJaud
METOJOM OpPraHHW30BaHHOTO mepebopa M € HMCHOJIB30BAHHMEM IIpaBUIIA
YMHOKEHHS; YMEHHE OIIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI |
SBJICHU, TTOHUMATh POJb MPAKTUYECKH TOCTOBEPHBIX U MAJOBEPOSTHBIX
COOBITHI B OKpY)XalOIIEeM MHUPE W B JKU3HU; 3HAKOMCTBO C TIOHSTHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCET U €ro
POJIBIO B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh MOAXOIAIINN M3Y4YEeHHBIH METOJ Ul PELICHUs 3a]auu,
HNPUBOJIUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B NPHPOIE U
JKA3HH, PAacIO3HABaTh INPOSABICHUE 3aKOHOB MAaTeMaTHKU B HCKYCCTBE,
OIIMCBHIBATH OTHEIBHBIE BBINAIOIIMECS PE3YJIbTAaThl, ITIOJyYEHHBIE B XOJIE
pa3sBUTHA MAaTEMaTUKU KaK HAyKU, IPUBOIUTH IIPUMEPLI MATEMATUUYECKUX
OTKPBITUH U UX aBTOPOB B OTE€YECTBEHHON U BCEMUPHOU HCTOPUH




HEPEYEHDb JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OID
1O MATEMATHUKE

Kon IIpoBepsieMbIi 3JIeMEHT COJEPKAHUSA
1 Yucna ¥ BBIYUCIICHUS
11 Harypanbubie u nenble uucna. [Ipu3Haky IeIUMOCTH IETIBIX YHCEI
12 OOBIKHOBEHHBIE U ICCATUYHBIEC IPOOU, TPOIIEHTHI, OECKOHEUHBIE IEPUOANIECKUE
Ipooun
1.3 ParnmonanbHbie ynciia. ApudMeTHdecKue Omnepanui ¢ PanuOHAILHBIMHA YHCIaMU
14 JleiicTBuTenbHBIE  YHcha. ApudMeTHUecKHe  omepanmud ¢ JIeHCTBUTEILHBIMU
' qycIaMu
15 [MpuOnuxEHHBIC BBIUMCICHUS, TMpaBUiIa OKPYIJICHUS, TPUKHIKA W OLEHKa
' pe3yJbTaTa BhIYUCIEHHH
2 AnreOpandecKue BBIPaKCHUS
2.1 BykBeHHbIE BbIpa)keHMs (BBIPAXKEHUS C IEPEMEHHBIMU)
99 Crenenr c nenbiM mokasareneM. CTeneHb C palHMOHAJIBHBIM IIOKa3aTelIeM.
' CBoiicTBa cTeneHu
2.3 MHorouneHbl

2.4 Anrebpandeckasi IpoOb

Apudmernueckuil KOpeHb HaTypaJIbHOM cTeneHu. JlelicTBusc apupMeTudyecKuMu

2 KOPHSIMU HAaTypaJIbHOM CTeeHU
3 YpaBHEHMs U HEPABEHCTBA
31 Ilensle u fapoOHO-palMOHaNbHBIE  ypaBHeHHMA. CHCTEMBI M COBOKYHNHOCTH
' ypaBHeHHI
39 Lensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTHU
' HEPaBEHCTB
3.3 Pemenne TexkcTOBBIX 3amay
4 YucnoBsle MoCiIea0BaTEIbHOCTH
4.1 ITocnenoBarenbHOCTH, CIOCOOBI 3a/laHUs MOCIEA0BATEIbHOCTEM
4.2 Apudmernueckas u reoMmeTpudeckas nporpeccur. Gopmya CI0XKHBIX HMPOLEHTOB
5 DOyHKIH
Oynkmst, crnocoos! 3amanus Gyakuuu. 'padux ¢ynkumu. OOnacte onpeneneHust U
51 MHOXecTBO 3HaueHui ¢yHkumu. Hymu ¢ynkmun. [IpomexxyTku 3HaKOMOCTOSHCTBA.
o [IpomMeXyTKH MOHOTOHHOCTH (GYHKIHH. MaKCUMyMbl U MUHHUMYMBI (DYHKITHH.
HauGonbinee n HauMeHbIIee 3Ha4eHNE (QYHKIUU HAa TPOMEKYTKE
6 KoopaunaTe! Ha NpsIMOI U IJIOCKOCTH

6.1 KoopaunatHas npsmas




6.2

I[CKapTOBI:I KOOPAWHATBI Ha IJIOCKOCTHU

7 I'eomerpust
7.1 I'eomeTpuyeckue (GUTYpHl M UX CBOMCTBA
7.2 TpeyroabHUK
7.3 MHOTOYTOJIEHUKH
74 OKpY>XHOCTh U KPYT
7.5 W3mepenune reoMeTpuuecKux BETMYHH
7.6 BekTopsl Ha MIIOCKOCTH

8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHOCTH
8.3 KomOunaTtopuka
8.4 MHuosxecTBa
8.5 I'padsr
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